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1. HEJIb U 3AJIAYU TN CHUIIJINHBI

[Iporpamma cocTaBiieHa B COOTBETCTBUU ¢ TpeOoBaHusIMU PeiepalIbHOrO TOCY1apCTBEHHOIO
00pa30oBaTENbHOIO CTaHAAPTA BhICLIEr0 00pa30BaHus — OakajgaBpuaT MO HAPABJIECHUIO MOATOTOBKU
19.03.01 «buortexnonorusi» mnpodpuwib «BUOTEXHOJOTHA», PEKOMEHIAIMSIMHA METOIUYECKOM
KOMMCCUHU U HAKOIJICHHOT'O OIIbITa MPENoaBaHusl AUCLUUIUIMHBI Kadeapoil aHaaIuTHYecKOH XUMUU
PXTY um. JI.1. Menaeneesa. [IporpaMma paccuntaHa Ha U3y4eHUE AUCLUIUIMHBI B TEYEHUE OJJHOTO
ceMecTpa.

Jlucuuniuna «AHanumuyeckas Xumua» OTHOCUTCS K 6a30BOM 4acTH AUCLHUIUIMH y4eOHOTO
wiaHa. IIporpaMma AMCHUIUIMHBI MpEAIojiaraeT, 4ro OOydyarolMecs HMMEIOT TEOPEeTHUYECKYI0 U
MPAKTUYECKYIO TOATOTOBKY B 007aCTH MaTeMaTUKH, (PU3MUKH, OOIIEH 1 HEOPraHNIECKOW XHUMHUU.

Heab aucHMNVIMHBI — MpUOOpeTeHHEe OOYYAIOIMMUCS 3HAHUM IO OCHOBHBIM TIpyIIaMm
METOZOB XHMMHUYECKOTO aHaju3a, Haubojiee IIMPOKO MPHUMEHSEMBIX B MPOMBIIUICHHOCTH U
UCCIIeIoBaTEeNbCKOW paboTe, a TakKe KOMIETEHLUH, HEOOXOOUMBIX XMMMKaM-TEXHOJIOraM BCeX
CTIENMANBHOCTEHN JIJIsl pEIIeHHsI KOHKPETHBIX 3a/1a4 XUMHYECKOTO aHaTN3a.

3ajaud JMCHUILVIMHBI — H3yYeHHE TEOPETUYECKUX OCHOB XHMMUYECKMX M HEKOTOPBIX
(U3NKO-XMMHYECKUX METOJIOB aHAJM3a; O3HAKOMJICHHE C MPUHIUIAMH pabOTBl OCHOBHBIX
puOOpPOB, UCIOIB3YEMbIX B (DU3MKO-XMMHUYECKHUX METOJax aHalIM3a; U3y4yeHHE METPOJIOIMYECKUX
OCHOB AHAJUTUYECKOM XHMHH; O3HAKOMJICHHE C METOJaMH, ULIMPOKO HCIOIb3YEeMbIMH B
COBPEMEHHOW aHATUTUYECKON IPAKTUKE.

HucuunnnHa «Ananumuyeckana Xxumus» 1npenojgaercs B 3 cemectpe. KoHTpoius
YCIIEBA€MOCTH CTYJEHTOB BE/IETCs 110 MPUHATON B YHUBEPCUTETE PEHTUHIOBOM cucTeMe.

Pabovas mporpamMMa ITUCIHUILIMHBI MOKET OBITh peaM30BaHa C IPUMEHEHHUEM 3JIEKTPOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUH U 3JIEKTPOHHOI0 O0YUYEHHUs OTHOCTHIO MM YACTUYHO.

2. TPEBOBAHMA K PE3YJIBTATAM OCBOEHMUSA JUCHUITVIMHDBI

N3zyuenue JUCLUTIIMHBI HalpaBJIeHO Ha npuoOpeTeHue CIICAYIOIINX
o01enpo@ecCHOHAIBHBIX KOMIETEHITUMN:
Haumenos Kon u HaumeHoBaHue
aHHE KaTeropuu uHaukaropa goctxenus OITK
P Kon u naumenoBanune OIIK g paa
(Tpymmbl)
OIIK
OIIK-7.1 3HaeT TeopeTHUECKUE
OCHOBBI " TIPUHITAITBL
XUMHAYECKUX U3UKO-
OIIK-7 Crnocoben IPOBOAMTH ’ ¢
XUMHAYECKHX, OMOXMMHYECKHIX
HKCIIEpPUMEHTANIbHbIE HUCCIIEIOBaHUS U
. METO/IOB aHajlM3a, OCHOBHbBIE
UCTIBITAHUS TI0 33/IaHHOH  METOJUKE,
METOBI 1
HaOroAeHUs u U3MepeHus,
npueMsl  mpoboorbopa U
EcrecTBeHHO- oOpabatbIBaTh U
MPoOOMTOATOTOBKH
Hay4Has UHTEPIPETHPOBATh SKCIIEPUMEHTAIbHBIE
aHaJTM3UPYEMbIX 00BEKTOB,
MOJITOTOBKA JaHHbIE, TPUMEHSIS MaTeMaTHYecKHe,
0a30BbIE METOJBI pa3/ieTICHUs U
¢dusnueckue, (U3NKO-XUMHUECKHE,
KOHIICHTPUPOBAHUS BEIECTB,
XUMHYECKHE,
UACHTUUKAIINA ~ XUMHYECKHIX
Ouonornyeckue, MHKPOOMOIOTHYECKUE
BEIIIECTB, MaTepuaoB
METO/IbI
OHOJIOTUYECKOTO
MIPOUCXOXKACHUS Ha OCHOBE
HKCIEPUMEHTAIHHBIX JaHHBIX.




OIIK-7.2 VYwmeer BbIOpaTh u
WCIOJIb30BATh 0A30BBIE METOMIBI
U TEXHHUKY Ui (DU3HYECKOTO,
(U3UKO-XUMHUYECKOTO,

XMMHYECKOTO,
MHUKPOOHOIOTUIECKUX
aHaIN3a, HPOBEICHUS

SKCIIEPUMEHTOB 10 3aJaHHOM
METOJUKE, MPUMEHITh METObI
BBIYHCIUTEIILHON MaTEeMaTHKH,
MaTeMaTU4YECKON

CTaTUCTHUKH M COBPEMECHHBIC
IporpaMMHBIE CpeACTBa IpHU
o0OpaboTke pe3yIbTaToB
9KCIIEPUMEHTA.

OIIK-7.3 Bmameer HaBBIKAMH
aKKypaTHOCTH, TIIATEIbHOCTH
IpY TIOATOTOBKE HEOOXOIMMOM
nabopaTopHOil  mOCyIOsl U
npuOoOpoB s NPOBEACHUSA
UCCIIEJIOBAaHUM, SKCIIEPUMEHTOB
C W3y4YaeMbIMH OOBECKTaMH,
BBIMOJIHEHHS] ~ AHAIUTUYECKUX
pabor, Tpu TOATOTOBKE |
odopmiieHnn OTYETOB,
JOKYMEHTAIIH.

B pe3ynbraTe u3yueHus: AUCHUIUIHNHBI CTYACHT OaKanaBpuaTa JI0JKEH:

Buame:

OCHOBHBIE TOHSTHS, TEPMHUHBI, METOAbl U TMPUEMBbl KAUYECTBEHHOTO W KOJIMUYECTBEHHOTO
XAMUYECKOr0 aHaJIN3a;

TEOPETUYECKHE OCHOBBI (PM3UKO-XMMHUECKUX METOIOB aHAIN3a;

MIPUHIIAITE PaOOTHI OCHOBHBIX IMPUOOPOB, UCTIOIB3YEMBIX IS TPOBEJCHHUS KQa4eCTBEHHOTO U
KOJIMYECTBEHHOT'O aHAJIN3a;

Ymemn:

MPUMEHSTh MPUOOPETEHHBIE MPAKTUUECKNE HABBIKU B MPO(eCcCHOHANBHOMN 1eATeIbHOCTH IS
pelIeHns KOHKPETHBIX 3a/1a4;

MPOBOANTH OOOCHOBAHHBIN BHIOOP METOJIa aHANIM3a C YUETOM IieNield 1 0cOOeHHOCTeN TaHHOU
MPAKTUYECKOU 3a71a4u;

MPOBOANTDH PacueThl HA OCHOBE MPOBEACHHBIX UCCIIEeIOBAHUIA;

MIPOBOJIUTH METPOJIOTHYECKYIO OIIEHKY PE3yIbTaTOB KOJTMYECTBEHHOTO XUMHUECKOTO aHAIn3a
Braoemy:

OCHOBaMH METPOJIOTUYECKON OIEHKH PE3YIHTATOB KOJIMUYECTBEHHOTO XUMUYECKOTO aHAIN3a,
MpHUEeMaMU WHTEPIIPETAIIMH PE3YIbTATOB aHAIM3a HA OCHOBE KBAIUMETPHUECKHUX OLEHOK;
METOJIOJIOTHEH  XUMHUYECKMX H  (U3NKO-XMMHUYSCKHX METOJIOB aHaiW3a, IIHPOKO
UCIIOJIb3YEMBIX B COBPEMEHHOW aHATUTUYECKON MPAKTHKE;



— OCHOBaMH CHCTEMbI BI)I60pa METOJA0B KAYECTBCHHOI'O H KOJHYCCTBCHHOI'O XHMHYCCKOI'O
aHajin3a JJIA pCICHUS KOHKPCTHBIX 3a1a4.

3. OFbEM JUCHUILIVMHGI M BUJIbl YYEBHOM PABOThHI

O0BLeM THCHUILINHEI
Buna yueOHoii padoThl Axax. | Actp.
3E
q, q,

O01as TPYA0eMKOCTh TN CIUTITHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBIE 3aHIATHS: 2,23 80,4 60,3
Jlexnun 0,45 16 12
ITpaktuueckue 3ansatus (113) 0,45 16 12
Jlaboparopusie pabots (JIP) 1,34 48,4 36,3
CamocrosiTesbHasi padoTa 1,77 63,6 477
KonTakTHas camocTosTenpHas pabora

1,77
CaMoCTOsITEIbHOE U3YUYECHHE Pa3/IeI0B AUCIUIUIMHBI 63,6 477
Buj1 H”TOrOBOr0 KOHTPOJIS: 3ader ¢ OLEHKOH




4. COAEP)KAHUE JUCIUIIJINHBI

4.1. Pa3zgenn! JUCIUILINHLI H BUABI 3aHATHI

AKkazeM. 4acoB

Pa3zgen nucuunanHbI

Bcero

Jek-
11070)¢

IIpak.
3aH.

JIao.
paoo-
ThI

Cam.
paoo-
Ta

Pasznea 1. UnenTudguxkanus HOHOB
3JIEMEHTOB B PacTBOpax

32

6

12

6

11

BBenenue B COBpEMEHHYIO
AHATUTUYECKYIO XUMHUIO.

1.2

Cneunduka 3a1a4 aHATUTHIECKON
XUMHHU.

1.3

XUMHYECKHE PABHOBECHUS B
TOMOI'E€HHBIX U T€TEPOre€HHBIX
CHCTEMax, IPUMEHSIEMBIX B
AHAJIMTUYECKOU XUMUU

18

12

14

KadecTBeHHEIC M KOJIUYECTBEHHEIC
AHAJIMTUYCCKUC PCAKIIUU C
OpraHn4€CKUMH aHAJIMTUYCCKUMU
p€arcHTaMm B aHAJIN3C HCOPIraHUICCKHX
BCIICCTB.

Pa3pen 2. KoanyecrBeHHBIN
XUMHYECKHUH aHAJIu3

92

40

40

2.1

HpI/IHHI/IHBI H 3aa494 KOJIMYCCTBCHHOI'O
aHaJInu3a.

4,5

0,5

2.2

Tutpumerpudeckuit ananus. Tl

peakuuil, UCIOJIb3YEMBIX B TATPUMETPHUH.

Tpe6OBaHI/I}I, MMPEOABABIACMBIC K HUM.

15

2.3

Peakuuu nHelitpanusanuu B
KOJIMUECTBEHHOM XMMHYECKOM aHAIU3E.

17,5

1,5

2.4

AHanuTHYECKUE PEAKITUH
KOMILJIEKCOOOPA30BaHUs U OCAXKICHUS B
KOJMYECTBEHHOM XUMHUYECKOM aHaJIU3e.

19

2.5

Anamutrndeckue PCaKun OKUCIICHUA-
BOCCTAHOBJICHHA B KOJITMYCCTBCHHOM
XHUMHUYCCKOM aHaJIn3€.

19

2.6

Honoob6meHHast xpoMaTorpadus B
KOJIMYECTBEHHOM XHMHUYECKOM aHAIIN3E.

17

Pasnen 3. BBenenne B pusnko-
XHMHUYecKHe (MHCTPYMEHTAIbHbIE)
METO/bI AHAJIN3A.

20

16

3.1

Krnaccudukanus nHCTpyMEHTAIbHBIX
MeToa0B aHanu3a (DXMA).
AHaIMTUYECKUI CUTHAJ KaK
uHpopMaTUBHAs QYHKIUS COCTaBa
BElIECTBA.

6,5

0,5




3.2 | AHanuTHYECKUE U METPOJIOTUYECKHE 9 1 5 5
xapakrepuctuku ®XMA

3.3 | O0mas xapakTepucTHKa CIIEKTPabHBIX,
AIEKTPOXUMHUECKUX U 45 0,5 4
XpomaTorpauueckux MeTO0B aHaIKn3a
NUTOrO 144 16 16 48 64

4.2 ConepxxaHue pa3/iesioB IUCHUINIHHBI

Paznen 1. UnenTudgukanus HOHOB 3JIEMEHTOB B PaCTBOPax

1.1 BeneHue B COBPEMEHHYIO AaHATTUTUUECKYIO XUMHUIO.

AHanuTHyecKas XMMHUs KaK OCHOBA METOJIOB M3YyYEHUS U KOHTPOJISI XMMUYECKOTO COCTaBa BEILECTB
B MAaTepHUaJbHOM IPOU3BOJICTBE, HAYYHBIX MCCIIEOBAHUSIX, B KOHTPOJE OOBEKTOB OKPYXKAroIe
cpeabl. Buabsl aHanuza. OJeMEHTHbBIH, MOJEKYJSAPHBIM, (a30BbIi W HM30TONHBIA aHAIM3.
KonuuecTBeHHBI M KayeCTBEHHbIM aHaJIM3 OPraHMYEeCKMX M HEOPraHMYEeCKHX BEIIECTB.
Xumuueckue, (U3MKO-XMMHUYECKHE METOJbl aHaliM3a, MX B3aUMOCBA3b, COOTHOILUCHHE U
IpUMEHEHHE. AHAIUTUYECKUM CHUTHaJd KaK HOCUTENIb KAa4eCTBEHHOM U  KOJIMYECTBEHHOMN
uHpopmanuu o0 oObekTe aHanu3a. [locTaHOBKa aHAIMTUYECKOM 3aJaud. AJITOPUTM IHPOBEAEHUS
aHayiM3a: oTOOp cpeaHeil mpoObl, MOArOTOBKAa MPOOBl K aHAIU3y, U3MEPEHHE aHaIUTHUYECKOIO
CUTHajJa M €ro METpOJIOTMYECKas OLICHKA, PAacueT pPe3yJbTaTOB aHAIW3a M UX HMHTEpIpeTalus.
[Ipumepsl pemieHus 3aJad aHAIUTUYECKOTO KOHTPOJII B XMMHUYECKOH TEXHOJOTHMH, B aHAJIU3e
00BEKTOB OKpysKaromen cpeisl U ap. IIoHATHS O COBpEeMEHHBIX METOJaX 3JIEMEHTHOI'O aHaju3a:
aTOMHO-DMUCCHOHHBIA  aHallM3, aTOMHO-a0COpOIMOHHBIN aHaIW3, PEHTTEHO(IYOPECIEHTHBIN
aHaJIu3.

1.2 Cnenuduxa 3a7a4 aHATUTUYECKON XUMUH.

OcHoBHBIE TEpMHHBI aHanMUTU4Yecko xumuu. OOHapyxkenue. OmnpeneneHue. AHaIuU3.
AHanuTHYecKne XMMHMYECKHE pEeaKlMM KaK OCHOBa XHUMHYECKOro aHanu3a. KauecTBeHHblE U
KOJINYECTBEHHbIE AHAIUTUYECKHE XHMHUYECKHE peakiuu. TpeOoBaHUs, MpeabsBIseMble K HUM.
Creundurka aHATUTHYECKUX pEAKIUil, MCIONb3yeMbIX B aHaiu3e. AHajauTHueckas Qopma u
aHAJTMTUYECKHE MPU3HAKU. AHAIMTUYECKHUE pPeaklui U aHanuTudeckue 3(pdexTsl. XapaKTepuCTHKH
AQHAJIMTUYECKUX DPEAKIM: YyBCTBUTEIBHOCTh, M30MPATENILHOCTh (CENIEKTMBHOCTH). [ 'pynmoBble,
o011re, YacTHbIE, XapaKkTepHble U cnenuduueckue peakiuu. [lyTu moBslmeHus n30MpaTeNTbHOCTH U
YYBCTBUTEIBHOCTH aHAINTUYECKUX PEAKIUIL.

1.3 Xumnueckue paBHOBECHs B TOMOT€HHBIX U F€TEPOr'€HHBIX CHCTEMaX, IPUMEHSEMbIX B
AHAIIMTUYECKON XUMHUH.

OCHOBHBIE THIBl pEAKUUH, TPUMEHSEMBIX B AHAIUTHUECKOW XHUMHUHM (OCa)XJEHHUS,
KHCJIOTHO-OCHOBHBIE, KOMILIEKCOOOPa30BaHMsl, OKHCIEHUsS-BOCCTaHOBIEHUs). COCTOSIHME HOHOB
AJIEMEHTOB B pacTBopax. KOHCTaHTBI paBHOBECHsI aHAIUTUYECKUX PEAKLHI: TEPMOJUHAMUYECKHE,
KOHILEHTPAllMOHHbIE,  yCJIOBHble.  (DakTopbl, BIUAOIIME HAa XUMUYECKOE  DPaBHOBECHE
(xoMIuIekcooOpa3oBaHue, 00pa3oBaHUE MaJOPACTBOPUMBIX COEIMHEHHH, W3MEHEHHE CTEleHU
OKHCJIEHUS ONpPENeNsieMOro UOHA, BIMSHUE MPUPOJbI PACTBOPUTEINS, HOHHOW CHJIbI, TEMIIEPATYpBHI,
COCTaBa pacTBOpa).

PaBHOBecuss B aQHAIUTUYECKHM BaXHBIX TMPOTOJIUTHYECKHUX cucTeMax. KoHcTaHThI
KHUCJIOTHOCTH M OCHOBHOCTH. YpaBHEHMs MaTepualibHoro OanaHca. Berumcnenue pH pactBopos
KHCIIOT W OCHOBaHUM pa3IMYHOW CHWIJIBI, CMeced KHUCIOT W OcHOBaHUM. bydepHbie pacTBOpHI,
UCTOJb3yeMble B XMMHMYECKOM aHalM3e: UX COCTaB, CcBoWcTBa (OydepHas eMKOCTb, OO0JIacTh
O0ydepupoBanus), pacuer pH, npuMeHeHNE B aHATUTHIECKON XUMHUH.

AHanuThueckue peakuuu KOMILIEKCOOOpa30BaHUs, OCaXKICHMUSI, OKHCJICHUS-
BoccTaHoBJeHHs. OOmIMe, CTylneH4YaTble U YCJIOBHBbIE KOHCTAHTHI YCTOMYHMBOCTH KOMILIEKCHBIX



coenuHeHW. lcmonp3oBaHWE peakIuii KOMIUIEKCOOOpa30BaHWUsS B AHAIUTUYECKOW XHUMUH
(oOHapyxeHHE M KOJMYECTBEHHOE OIpee/ieHue, MackupoBaHHe). Vcrmonp3oBaHue peakuuii
OCaXJIeHHUsI B aHAJIUTHUECKUX LensX. KoHcTaHTa paBHOBecHs peakiMil OCaKIEHHs-PacTBOPEHUS;
(akTophl, BIUSIONIME HA PACTBOPUMOCTH OCAIKOB. Pacder ycClOBUIl OCaKACHHS M PacTBOPEHUS
ocankoB.  OKHUCIMTENbHO-BOCCTAHOBUTEIbHbIE  paBHOBecus. CTaHAAapTHBIM M pealbHbIN
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE IOTEHIUAIIBI.

Xummnueckue U (hU3MKO-XHMHUYECKHEe crocoObl ompeneneHuss pH pactBopoB. PaBHoBecus
AHATTMTUYECKUX PEaKIUi KOMIUIEKCOOOpa3oBaHusl W yrpasiieHHe UMH. DakTopbl, BIMAIONIME Ha
HalpaBJIeHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuid. KoHcTaHTa paBHOBECHs M €€ XUMHUKO-
aHaJTMTHYeCcKoe 3HaueHue. PacueT k03 HUIIMEeHTOB MOOOYHBIX peaKIuii.

1.4, KayecTBeHHBIE U KOJMYECTBEHHBbIE AHAINTUYECKUE PEAKIUU C OPraHUYECKUMHU
AHAJIMTUYECKUMU pEeareHTaMu B aHAJIN3€ HEOPraHUYECKUX BELIECTB.

Oprannueckue anamutudeckue peareHtbl (OP). Knaccudukanus OP mo tumy peaknwmii ¢
Heopranndeckumu noHamu. KommiekcooOpasytoniie OP u ctpoenue ux Mosiekyi: ()yHKIIMOHAIBHO-
aHAJMTUYEeCKass M aHAJIMTUKO-aKTUBHAs rpymnibl. OCOOEHHOCTH M NPEUMYILECTBA HCIIOJIb30BaHUS
OP, obGmactu npumeHeHus. [|oNONHUTENBHO: TEOpUS AEUCTBUS KoMIulekcooOpasyromux OP, yuer
noHHOro coctosiHus OP n Metaiuna. ['unoresa aHanoruil 1 npakTudeckue BbIBObI U3 Hee. [Ipupona
XUMHUYECKON CBA3M B KoMiuiekcax OP ¢ HMOHaMM MeETauloB U €€ MpOSIBICHHE B IBETHOCTU
kommuiekcoB. Peakuuum  OP ¢ xpomodopHbIMH  31eMeHTaMu. VHTEHCHMBHOCTH  OKPacKU
aHATTMTHYECKNX (OPM M MHTEHCHUBHOCTH TOTJIONICHHS. VICHoOip30BaHWE pEaKUUil OpPraHUYeCcKUX
peareHToB B (JOTOMETPUUYECKOM aHAIM3E.

Pa3pen 2. KoanyecTBeHHBIM XUMHUYECKUN aHAJIN3

2.1. IlpuHIMIIBI ¥ 33]]a91 KOJTMYECTBEHHOTO aHAIN3A.

Knaccudukanus MeTomoB KOJMYECTBEHHOTO aHanu3a. 1peOoBaHUS, MpPEIbIBISIEMbIE K
XUMHUYECKUM PpEaKLMsIM B KOJIMYECTBEHHOM aHaju3e. OTalbl KOJUYECTBEHHOTO OIPEICIICHHUS.
XapakTepucTUKa pe3ybTaTOB KOJUYECTBEHHOTO XMMUYECKOro aHaiu3a. OnpeaeneHue coaepKaHus
BELIECTBA B pacTBOpE, pacyeTHbIE popMyiibl. CiocoObl peACcTaBIEHUS Pe3yIbTaTOB aHaIN3a. TecThl
Ha BBISBJIEHUE CUCTEMATUYECKUX MOTPEIIHOCTEW B PE3ysbTaTaxX KOJIMYECTBEHHOTO XWMHYECKOTO
ananu3a. [Ipo6ooT6op u mpoOOmoAroTOBKA.

2.2. TutpuMeTpuueckuii aHanu3. TUTIBI pEakIuil, UCIIOIb3YEeMbIX B THTPUMETPUH.
TpeboBanusi, MpebABIIEMbIE K HUM.

[Tpunmmn tutpumerpun. TuTpoBaHue u ero stambl. ['paduueckoe n3o0pakeHue mpoiecca
TUTPOBAHUS — KpPHUBBIE THUTPOBaHMs, X BUAbL. CKAauOK Ha KPUBOW TUTPOBAHUS, TOUYKa
skBuBasieHTHOCTH (T.3.) U koHeuHas Touka TtuTpoBaHus (K.T.T.). IlepBuunble U BTOpUYHBIC
cTa”aapThl. [IpueMbl TUTPUMETPUUECKOIO aHaIM3a: NMPSIMOE U OOpaTHOE TUTPOBAaHUE, KOCBEHHbBIE
MeTonbl. Tumbl peakiui, HWCHONB3YEMBIX B TUTPUMETPUYECKOM aHajiu3e; TpeOOBaHUS,
MPEABSIBISIEMBIC K HUM.

JIOMOTHUTENBHO: MTHCTPYMEHTAIbHbIE METOIbI MHANKaUUU T3. IloTeHIImoMeTpryeckoe TUTPOBAHUE.
Merton I'pana. [Ipyrue crocoObl yCTaHOBIEHUS KOHEUYHON TOUKH TUTPOBAHUS.

2.3. Peaknn HeHTpanu3aluy B KOJIMYECTBEHHOM XMMHUYECKOM aHATH3e.

MeTopl KHCIOTHO-OCHOBHOTO TUTpOBaHUA. CyIIHOCTh METOa KUCIOTHO-OCHOBHOTO THUTPOBAHMUSI.
KpuBbie KHCIIOTHO-OCHOBHOTO THUTpOBaHMs. PacueT W MOCTPOEHHE TEOPETUUECKUX KPHUBBIX
TUTPOBAHUS CHJIBHBIX M CIIa0BbIX OAHOOCHOBHBIX MPOTOJIUTOB. DaKTOPHI, BIUSIONIME HA BEIUYUHY
CKayKa Ha KPUBBIX KHUCIOTHO-OCHOBHOTO TUTpOBaHUs. CmoOCOOBI yCTAaHOBJICHHS KOHEYHOW TOYKHU
TUTpoBaHUA. KHUCIOTHO-OCHOBHBIE WHIUKATOPbI, HHTEpBaJl Iepexoja OKpacKh HWHAMKATOpa,
nokasarens TuTpoBaHus (pT). [IpaBuno BeIOOpa MHIMKATOPA 71T KOHKPETHOTO CIy4yasi THTPOBAHUS.
[IpakTHueckoe IIPUMEHEHUE peakuin KUCJIOTHO-OCHOBHOI'O B3aUMO/JICHCTBUSI.
IToTeHIMOMETpHUYECKOE TUTPOBAHWE HA OCHOBE PEAKLUUH KHUCIOTHO-OCHOBHOI'O B3aMMOJEHCTBHSL.
WNHnukaTopHBIE MOTPEITHOCTH U UX OIEHKA.



2.4. AHanuTHYECKHE PEaKIHH KOMIUJIEKCOOOpa30BaHMS W OCAXKICHHS B KOJUYECTBEHHOM
XMMHUYECKOM aHaJIU3e.

Hcnonp3oBaHne KOMIUIEKCOOOpa3oBaHMUs B XHMHYECKOM aHaiu3e. Heopranumueckue u
OpraHvyeckue JIMranabl. KOMIJIEKCOHBI M MX CBOMCTBA. YCJIOBHBIE KOHCTaHTBl YCTOMYHMBOCTH
KOMIUIEKCOHATOB M MX TpaKTHYecKoe ucmoib3oBaHue. OOOCHOBaHHE BBIOOpA ONTHUMAJIbHBIX
YCIIOBUH  KOMIUIEKCOHOMETPUUYECKOTO  TUTpOBaHUA.  KpuBblE  KOMIUIEKCOHOMETPHUYECKOIO
tuTpoBaHusa. MDakTopbl, BIUAIOIIME HA BEIMYMHY CKadka HAa KPUBBIX TUTpoBaHMs. CrnocoObl
ycranosnenuss T.9. u K.T.T. MeramioxpoMHble WHAMKATOPBI, MPUHIMII HX JeicTBUsA. Bribop
WHJIUKATOpa JUIsi KOHKPETHOIO Cllydass TUTPOBaHUSA. AHAIUTUYECKHE BO3MOXHOCTH METOAA
KOMIUIEKCOHOMETPUYECKOTO TUTpOBaHUs. [IprMeHeHNEe KOMIUIEKCOHOB B aHAJUTHYECKON XUMHUH B
KauecTBE MAaCKUPYIOLIUX areHToB. [IpuMeHeHHe XMMUYECKHX peakiuil KOMILIeKcooOpa3oBaHUsS B
(OoTOMETPHUECKOM aHAIM3€E, B METOJIe KOHIAYKTOMETPUUYECKOTO TUTPOBaHUA. Peaklinu ocakaeHus B
KOJMYECTBEHHOM XUMHYECKOM aHanuze. [ paBumerpuueckuii ananus. Teopernyeckoe 000CHOBaHUE
BbIOOpA ONTUMANIBHBIX YCIOBHM OCaXIEHHS KPUCTAUTUYECKUX U aMOpHBIX ocaakoB. IIpumenenune
XUMUYECKUX PEaKUUd OCAXICHHS B METOJE€ MNOTEHIHOMETPUYECKOTO TUTPOBAHUS, B METOJE
Typoumumerpun. OCOOCHHOCTH peakIuii KOMIUIEKCOOOpa3oBaHHs (Xel1aTooOpa3oBaHUs) HOHOB
MetaiioB ¢ DJITA. OcanutenbHoe TUTPOBAHHUE.

2.5. AHaNUTHYECKHE PEaKIUU OKUCIICHUS-BOCCTAHOBIICHUS B KOJIMYECTBEHHOM XHMHUYECKOM
aHanu3e.

OKHCIIUTENIbHO-BOCCTAHOBUTENbHAS ~ peakuuss U OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIM
notennuan. KoncranTel paBHOBECHS OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakiuii. Beibop TuTpanrta
U ONTHUMAJbHBIX YCIOBUN TUTpoBaHUs. KpuBble OKHCIUTEIBHO-BOCCTAHOBUTEILHOIO THUTPOBAHMSL.
@akTopsl, BIMAIOLIIME HA BEIMYMHY CKayka Ha KpUBOM TUTpoBaHUs. MHIMKanUs KOHEYHOW TOUYKU
TUTPOBAaHHUA XUMHUYECKUMH ¥  (U3MKO-XUMHUYECKUMH  MeTojamMu. llepmaHraHatomerpws.
XapakTepucTuka MeToAa. YCIOBHUS IPOBEACHHS NEPMAHIAHATOMETPUUYECKUX OIPENEICHUN.
BemecTtBa, ompezenseMble M€pMaHraHATOMETPUYECKUM MeToJoM. JlOCTOMHCTBA M HENOCTaTKU
Meroaa. HMopomerpusa. XapakTepUCTHKAa METO/AA, YCIOBUS MPOBEACHUS HOJIOMETPHUUYECKOrO
onpezaeneHus BemecTB. JlocToMHCTBa M HeIOCTaTKM MeToja. [IpumeHeHHe peakuuil OKUCIIEeHUs-
BOCCTAHOBJIEHMSI B METO/I€ TOTEHIIMOMETPUYECKOTO TUTPOBAHHUS.

2.6. NonooOMeHHas xpomarorpadus B KOJIMYECTBEHHOM XUMHUYECKOM aHAIIN3e.

TpeboBaHus, MpeabsBIsieMble K pPeaklusM HOHHOro oOMeHa. M3oTepma HOHHOTO OOMEHa.
Br160p onTuManbHbIX YCIOBUH HOHOOOMEHHOTO pa3/eseHus BeuecTs. [I[puMeHeHrne HoHOOOMEHHON
Xxpomarorpaguu B aHAIUTUYECKOM XHMHUU OpPraHMYECKMX W HEOPraHWYEeCKUX COEJMHEHUIL:
paszJesieHne, OYNCcTKa, KOHUEHTPUPOBAHHE U T.JI.

Pa3nes 3. BBenenune B pu3nK0o-XUMHYeCKHe (MHCTPYMEHTAJIbHbIE) METOAbI AHAJIM3A

3.1. PXMA — cocTaBHast 4aCTb COBPEMEHHOM aHAIMTHYECKOW XUMUU.

Knaccudukanus (HU3NKO-XUMUYECKUX METOAOB aHaiu3a. AHAIMTHYECKUN CHUTHAT Kak
uHpopmaTuBHas (QYHKIMA COCTaBa BEIIECTBA M ero KojuuecTBa. [IpuMepbl aHAIUTUYECKUX
CUTHAJIOB U X u3Mepenuii B DXMA.

3.2. MeTponoruueckue OCHOBbI AaHAJTUTHUYECKUX METOOB.

OCHOBHBIE AHATUTUKO-METPOJIOTMYECKUE XaPAKTEPUCTUKU METOJOB U PE3YJIbTATOB aHAIMN3a,
CrOCOOBI X OLIEHKHU: Tpesen oOHapyXeHus, Kod(h(HUIUEHT YyBCTBUTEIbHOCTH, HIKHSS U BEPXHSSA
IPaHMIA JHAMA30HA OINpPEACIIEMBIX COJIEpPKAHUM, CEIEKTUBHOCTb, MPEIU3HOHHOCTh B YCIIOBHSX
CXOAUMOCTH  (IIOBTOPSIEMOCTH) M BOCIPOM3BOAMMOCTH,  IPAaBHJIBHOCTb,  3KCIPECCHOCTb.
O6061mennbie ceenenus o FOCT P UCO 5725 (2002).

3.3. OOmast xapakTepucTKa CHEKTPalbHBIX, IEKTPOXUMHUYECKHMX M XpOMaTOrpauuecKux
MeToJI0B aHanu3a.  l[IpeacraBneHue o pOTOMETPUUECKHX, TOTEMOMETPUUECKIX METO/IaX aHaIu3a
¥ HIOHHOOOMEHHOI Xpomarorpaduu.



5. COOTBETCTBME COJEPKAHUSI TPEBOBAHMSIM K PE3YJIbTATAM OCBOEHUS
TV CIATITAHBI

B pe3ynbpraTe 0CBOCHMS NUCLMUILIMHBI Pasgen | Pasgen
CTYJICHT JTOJDKCH: 1 2
3HaTh:

OCHOBHBIE ITIOHATHS, TEPMUHBI, METOABI U
1 pUEMbI KAYECTBCHHOI'0 ¥ KOJIMYECTBEHHOI'O + + +
XUMHUYECKOI0 aHAJIN3a
TEOPETUYECKHE OCHOBBI (PU3UKO-XUMHUECKUX
METOJIOB aHAJIN3a
IPUHIUIBI paOOTHI OCHOBHBIX IPUOOPOB,

3 | UCTIONB3YEMBIX JUIs IPOBEICHUS + +
KaueCTBEHHOI'0 U KOJIMYECTBEHHOIO aHAJIN3a
YMerh:

OPUMEHSATh IPUOOPETEHHBIE TPAKTHUECKUE
4 HaBBIKH B IPOPECCHOHATBHON IEATETLHOCTH + + +
JUIsl pEILICHUs] KOHKPETHBIX 3a/1a4
IIPOBOAUTH 0OOCHOBaHHBIN BBIOOpP METOA
5 | aHanM3a ¢ yyeToM Lesei u ocoOeHHOCTe! + + +
JTAaHHOM MPAKTUYECKON 3a]1auu

IIPOBOAMTH PACUEThl HA OCHOBE MPOBEACHHBIX

Pasnen 3

6 . + + +
HUCCIIEI0OBaHUU
MIPOBOJUTH METPOJIOTHYECKYIO OLIEHKY

7 PE3yIbTAaTOB KOJIMYCCTBCHHOI'O XUMHUYCCKOTO + + +
a”HaJm3a

Biaagern:

OCHOBaMH METPOJIOTHYECKON OLIEHKH

8 | pe3yJnpTaToB KOJMUYECTBEHHOTO XMMUYECKOTO + +
a”aansa
IpueMaMi  UHTEPIPETALMU  PE3YyIbTaTOB

9 |aHanm3a Ha OCHOBE KBAIMMETPUYECKHUX + +
OLICHOK
METOJIOJIOTHENH XMMHUYECKUX U  (PU3HKO-

10 XUMUYECKHUX METOJOB aHaiaus3a, IIHPOKO + + +

HCIIOJIB3YEMBIX B COBPEMEHHOM
AHAJIMTUYECKOMN MPAKTUKE

OCHOBaMHU  CHCTEMBI  BBIOOpa  METOIOB
11 | KauyecTBEHHOIO u KOJIMUYECTBEHHOTO + + +
XUMHYECKOI'0 aHaIn3a

B pe3yabrare O0OCBOCHHMS IMCHUIIMHBI
CTYJEHT JO0JIKeH NMPUOOpecTH cieayllue
o0menpodeccHoHAIbHbIE KOMIIETEHIMU:




BC€IICCTB

12 | amanusa

OIIK-7.1 3HaeT OCHOBHBIE METObI U PUEMBI
pobooTdopa
aHAJTM3UPYEMBIX 00BEKTOB, METOIbI
pazzieJeHusl U KOHLIEHTPUPOBAHUS

OIIK-7.2 3HaeT TEOpEeTHYECKHUE OCHOBBI M
TPUHITUITBL
XUMHUYECKHX,

OIIK-7.3 Bnaseer HaBbIKAMU aKKypaTHOCTH,
TIIATEIbHOCTH
HEoOXonuMoW  JTabOpaTOpHOH TMOCYABl U
npuOOpoB I IPOBEIEHUS MCCIIENOBaHUM,
HKCIEPUMEHTOB C H3Yy4aeMbIMH OOBEKTaMH,
BBINOJIHEHUS] AHAIUTUYECKUX paboT, mpu
MOJIrOTOBKE
JIOKYMEHTalUH.

u poOOIIOArOTOBKU

XUMHYECKHX, (bu3nKo-
OMOXMMUYECKUX  METOIOB

IpH IOAT'OTOBKE

U ohopmIIEHUHM  OTYETOB,

6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTnyecKkue 3aHATUSA

Ne Ne paznena
1/ | TUCHUIUIMHBI

HaumenoBanue 1abopaTopHbIX paboT

Yacsl

1 Pazgen 1

Pacuer pH pacTBOpOB KHCIIOT U OCHOBAaHUM Pa3INYHON
cunbl, pacuer pH cmecelr, comeit u OydepHbIX
pactBopoB. Onpenenenue 0yhepHoil eMKOCTH.

Pacuer KOHCTaHT pPaBHOBECHSl pEAKIMIl OCaXICHUS-
pactBopeHusi.  Pacuer  yCclIOBMH  OCaXJAEHUA U
PacTBOPEHMS OCAJIKOB

VpaBuenne Hepucra. OmnpeneneHue HampaBieHUS
MPOTEKAHUSA OKHUCJIUTENbHO-BOCCTAHOBUTEIBHOTO
nporecca.

KoHncranTa paBHOBECHSI peakuui
KOMIUIeKCcOooOpazoBaHus.  Pacuer  koad¢uumeHTos
MOOOYHBIX PeaKIuil.

2 Pasnen 2

ITocTpoenne kpuBbIX TUTpOBaHus. PI'P

BeimonHenne 1a0opaTOpHOTO MpakTUKymMa CIOCOOCTBYET
M3Y4aeMOTO B AUCHUIUTUHE «AHANUMUYECKAA XUMUAY, & TAK)KE Ta€T HABBIKK PaOOTHI C OCHOBHBIM

6.2. JJabopaTopHbIe 3aHATHUS

ab0paTOPHBIM 000PYIOBAHUEM U TEXHUKH BBITTOJTHEHUS PadoT.

MaxkcumanbHOE

3a KAXIAYIO pa60Ty MOKET OBITh U3MEHEHO B 3aBUCUMOCTH OT HUX TPYAOCMKOCTH.

3aKpeIUICHUI0  MaTrepualia,

KOJIMYEeCTBO Oa/uloB 3a BBHINOJHEHHE J1a0OpaTOpPHOTO MPAKTUKyMa
cocraBisieT 36 6aiioB (MakcUMallbHO 10 3 Gaa 3a kaxayro padoty). KonndectBo padot u 6amioB

[Tpumeps! 1abopaTOpHBIX padOT U pa3/esnbl, KOTOPbIE OHU OXBATHIBAIOT




Ne paznena
JUCIUILTAHBI

HanmenoBanue 1abopaTtopHbIX padoT

Yacel

Pasnen 1

NnenTudukanus HHIUBUIYATbHBIX KATHOHOB B
pacTBope.

NnenaTudukanus 2-X MHIXBUAYAITbHBIX CYXHX
coJieil, o0Opa30BaHHBIX OJTHUM U3 U3y4aeMbIX
KaTUOHOB U OJTHUM M3 U3y4a€MbIX AaHHOHOB.

10

11

12

13

14

Pasnen 2

KonnuecTBeHHBIN XMUMUYECKHI aHAJIU3 HA OCHOBE
peakIuii KHCIOTHO-OCHOBHOT'O B3aUMO/I€HCTBHUS.
KucnorHo-ocHoBHOE TUTpOBaHue. [IpuroroBieHue
crangaptaeix pactsopoB HCI u Nax2B4O7-10 H20.

KucaoTHO-0CHOBHOE TUTPOBAHHUE.
Cranpaprusanus pactBopa HCI mo pactsopy
nepsuaHoro crannapra NaB4O7-10 H»0.

KucnoTrHo-ocHoBHOE TUTpoBaHue. OnpeneacHue
coJlep)KaHHs JIeKaruapaTakapoboHara HaTpus B
oOpasie.

[IpruMeHeHnEe CUHTETUYECKUX HOHOOOMEHHHUKOB
JUIS1 KOJINYECTBEHHOTO ONpeieNIeHs colei
pa3JIMYHbIX METAJJIOB B pacTBOpax.

KonnuecTBeHHbIN XUMHUYECKUN aHAIM3 HA OCHOBE
AHAIUTUYECKUX peakIuii KOMILIEKCOOOpa30oBaHusl.

[IpuroroBnenue ctangapTHbix pactBopoB J/ATA u
ZnS04.

KoMIuiekcoHoMeTpruueckoe TUTPOBAHHUE.
Crangaptuzanus pactsopa J/[TA.

KoMmniekcoHomeTpruyeckoe TUTPOBAHHUE.
Onpenenenue cofepx aHus cojiel pa3IMYHbIX
METAJJIOB B PACTBOPE.

OnpeneneHne KECTKOCTH BOJBI

KonnuecTBEeHHBINI XUMUYECKUN aHAJIU3 HA OCHOBE
AHAJIMTUYECKUX peaKIuil OKUCICHUS-
BOCCTaHOBJEHUs. [lepmMaHTaHaTOMETpHSI.
[Tpurorosnenue cranaapTHbIX pactBopoB KMnOy
u (NH4)2.C>04-H,0.

ITepmanranatomerpus. CTangapTusanus pacTsopa
KMnO4 o pacTBOpy MepBUYHOTO CTaHapTa
(NH4)2C204-H0.

[TepmanranatomeTpusi. OnpeneneHue coaepKaHus
cyardara xenesa(ll) B pacTope.

Nopometpusa. OnpenesieHne coaepxanus
cyasdara menu(ll) B pactBope.

15

16

Paznen 3

DOTOMETPHUYECKOE ONIPEACITCHUE COJIEeH MEIN B
pacTBOpax Ha OCHOBE aHAITUTUYECKUX PEaAKIIUM
KOMILIEKCOOOpa30BaHMsI.

10

HOTGHHI/IOMCTpI/I‘{eCKOC TUTPOBAHUC BCIICCTB HaA
OCHOBE€ KHCJIIOTHO-OCHOBHOTO BSaHMOHeﬁCTBHﬂ.

12




7. CAMOCTOATEJIbHASA PABOTA

CamocTrosTenbHas paboTa MPOBOJUTCS C LENbI0 YrIyOJaeHHs 3HAHUN O IUCHUIUIMHE U
IIpelyCMaTpUBAET:

— npopaboTKy peKOMEHI0BAaHHOI TUTEPaTyphl, padOTy C IEKTPOHHO-OUOTHMOTEYHBIMU
cHCTeMaMH, BKJIIOYasi IEPEeBOIbI MyONIUKaUK U3 HAYYHBIX KypHAJIOB, IUTHPYEMBIX B 0a3ax
Scopus, Web of Science, Chemical Abstracts, PUHII;

— pPeryisipHyI0 MpopabOTKy U MOBTOPEHHUE MPOHACHHOTO Ha JIEKIHUAX y4eOHOro MaTepuaa;

— PEryispHYIO MOATOTOBKY K JJAOOPaTOpPHBIM paboTaM, B TOM YHCIIE BBIIOJIHEHHUE JOMAITHUX
paboT M MHIUBUAYATLHON JOMAaIIHEeH paboThl; MOATOTOBKY K KOHTPOJIBHBIM paboTam;

— MOCEIIEHUE OTPACIEBBIX BHICTABOK, CEMUHAPOB, KOH(PEPEHIUHI pa3InYHOIO YPOBHS;

— yuacrue B cemuHapax PXTY um. M. MeHzeneeBa 1o TeMaTuke JUCLUIUIMHBI;

— TMOATOTOBKY K caue 3a4€Ta ¢ OLIEHKOU MO JUCIUIUIMHE U JJAOOPaTOPHOTrO MPAKTHUKYMA IO
JTUCLUILINHE.

[InanupoBaHre BpEeMEHH Ha CaMOCTOATEIbHYIO pPabOTy, HEOOXOAMMOTO Ha H3ydeHUe
JUCLUIUIMHBL, CTYAEHTaM JIy4llle BCErO OCYIIECTBISATh Ha BECh MEPHUOJ U3YUEHMUs, IIpelycMaTpuBas
IIPU 3TOM PETYISIPHOE MOBTOPEHUE NMPONUAECHHOr0 MaTtepuana. MaTtepual, 3aKOHCIIEKTUPOBAHHBINA HA
JEKUUAX, HEOOXOAUMO PEryJIIpHO JONOJHATh CBEACHUSMU U3 JIMTEPATYPHBIX HMCTOYHMKOB,
Mpe/ICTaBICHHBIX B paboueil mporpamme. [Ipu pabore ¢ yka3aHHBIMH HCTOYHUKAMH PEKOMEHyeTCs
COCTABIISITh KPATKUH KOHCIIEKT MaTepuaia, ¢ 00s3aTeIbHBIM (PHUKCHPOBAHHEM OMOIHOrpaduIecKux
JTAHHBIX UCTOYHHKA.

8. IPUMEPBI OIEHOYHBIX CPEJACTB JJIsA KOHTPOJISA
OCBOEHUSA JUCHUIIJINHbI
CoBokynHasi OLIEHKa IO JAUCLUUIUIMHE CKJIAQJbIBA€TCS M3 OLICHOK 3a BbIIOJIHEHUE
KOHTPOJBHBIX paboT (MakcMMaibHas oOneHka 24 0OawioB), 1a0OpaTOpPHOTO MPaKTHKyMa
(MakcuManpHasi oueHka 36 OamoB) M MTOTOBOIO KOHTpOJs B (GopMe 3auéma ¢ OyeHKou
(mMakcumanbHas orienka 40 6aoB).
8.1. IIpumepHas TeMaTHKa ped)epaTHBHO-AHATUTHYECKOH padoThI.

VY4eOHBIM IIAHOM MOJATOTOBKH OakanaBpoB 1o HampasieHuto 19.03.01 «buorexHonorus» He
MIPEyCMOTPEHO  BBHINOJIHEHHE  pedepaTHBHO-aHATIUTUYECKOW  pabOTBl MO  JUCHUIUIMHE
«AHaMUmMUYECKAA XUMUS.

8.2. HpI/IMepr KOHTPOJIbHBIX BOIIPOCOB MJIfl TCKYIIEIr0 KOHTPOJA OCBOCHUSA NUCIHUIIJTHHBI

st TeKyIero KOHTPOJISl MPEeTyCMOTPEHO 3 KOHTPOJIBHBIX pabOTHI (M0 OJHOW KOHTPOJILHOU
paboTe Mo KaxXIAoOMy paszeny). MakcumalbHas OIIEHKa 3a KOHTPOJIbHBIE paboThl cocTaBisieT 24
Oaia, mo § 6aIoB 3a KXKIYI0 padoTy.

Pazgen 1. Ilpumepbl BONPOCOB K KOHTPOJIbHOI padore Ne 1. MakcuMaibHasi OleHKA —
8 0anuoB. KonTposbHasi padora cogepxkutr 3 Bompoca, nmo 2 wiam 3 6ajia 3a BONPOC B
3aBMCHMOCTH OT €ro CJI0KHOCTH.

Bonpoc 1.1.
1. B pacTBOpe Kakoro pearenra cieayer pactBoputh ocagok Caz(POs)2 is onpenenenus B HEM
nonos Ca?*?

2. Kakoe ycrmoBue HyXHO 00ecreduTh, YTOOBI NEHCTBHEM THApaTa aMMHaKa pa3ieiiTh CMECh
KAaTHOHOB HUKEJIS U aJIFOMUHUSA?

Bonpoc 1.2.



1.  Kakyo dhopmyny HYKHO HCTIOJIB30BaTh s pacueTra pH B pacTBOpe yKCYCHON KHCIOTHI?
2.  Tlo kakoii opmyse pacCUUTHIBAIOT KOHIIEHTPAIMIO MOHOB BOJOPOJAa B BOJHOM PAacTBOPE
ruapodochara HaTpus?

Bomnpoc 1.3.
1. Kakoil u3 anmoHoB — okcanar, ¢ochar umum (GTOpuA TpPU NPOYUX PABHBIX YCIOBHSIX
obecrieyrBaeT HAaMOOJBIIIYIO ITOJIHOTY OCAKIACHUS HOHOB Oapusi?
2. Kakoit u3 xatnonos — Ba®*, Ag*, Fe®* - Gymer ocaxmen Hambosee NONHO TPU JEHCTBUM
¢docdara HaTpUs Ha pacTBOP €ro coyin?

Pasnesn 2. IlpuMepbl BONPOCOB K KOHTPOJIbHOUH padore Ne 2. MakcumajbHasi OLEHKA —
8 0ansoB. KonTposbHasi padora cogepxkut 3 Bompoca, nmo 2 wiam 3 6ajja 3a BONPOC B
3aBHCUMOCTH OT €ro0 CJIO0KHOCTH.

Bomnpoc 2.1.
1. C kaxum uHguKatopom MoxkHo oTtutpoBath 0,1000 M pactBop H3PO4 mo NaH2PO4? Otser
MOJITBEPIUTE PACIETOM.
2. Kakoli wHAMKAaTOp ClEQyeT WCIOJIb30BaTh MPU ONPEACICHHU COJICPXKAHMS THUIAPOKCHIA
HaTpWs, €CIM B pacTBOpe TPUCYTCTBYeT arerar Harpus? OTBET MOATBEpIUTE
COOTBETCTBYIOLIMMH YPAaBHEHHSIMH PEAKIIUN M pacyeTaMu.

Bomnpoc 2.2.

1. Tlo kakoii opmysie pacCUUTHIBAIOT KOJUYESCTBO MOJIb YKBUBAJICHTA HOHA AMMOHHUS TIPU €0
omnpeaeneHuu  GopmanpaerugHsiM - MertogoMm?  [lpuBeaute  ypaBHEHHS — peakiuii,
HILTIOCTPUPYIOLIAX CXEMY TUTPOBAHHUS.

2. TutpyroT cMech THAPOKCHIA HATpUs M KapOoHara Hatpus pactBopom HCI ¢ muankatopom
MCTHUJIOBBIM OPAHIKCBLIM. Kakne KOMIIOHEHTBEI CMECTH IIpru 53TOM 6YIIYT OTTI/ITPOBI)IBaTI)Cﬂ?
OTBeT NOATBEPANTE YPABHEHUSAMH COOTBETCTBYIOIMX XUMHUUECKUX PEAKIIMII.

Bonpoc 2.3.

1. Paccuurats TuTp pactopa H2SO4 mo NaOH (T(H2SO4/NaOH)), ecnu ¢ (1/2 H2SO4) = 0,1000
MoJib-3kB/11. M(NaOH) = = 40 r/mous.

2. Hasecky NaOH 1,5238 1, 3arps3nennyro kapoonatom (NaxCOz), pacTBopuiiu U pa3zdoaBmiv
TUCTHITMpOBaHHOW Bogod a0 100 mm B MepHod komnbe. Ha tutpoBanume 10,00 mi
MOJIyUEHHOT0 PAacTBOpa C MHAMKATOPOM METUJIOBBIM OPaH)KEBBIM MoTpedoBanoch 22,53 mu
pactBopa HCI ¢ T (HCI) = 0,003650 r/mn. Ha TuTpoBanue Takoro ke ooObema pactBopa C
uHIuKaTopoM QenondranrenHom norpedoBasock 18,50 mum HCI. Paccuurats mporuenTHOE
conepxkanue Na,COs B NaOH.

Paznen 3. Ilpumepsl BONPOCOB K KOHTPOJIbHON padore Ne 3. MakcuMma/ibHasi OLEHKa —
___ 0amuoB. KonrpoabHasi padora comep:xkut 3 Bompoca, mo 2 wiu 3 0ajuia 3a BONpPOC B
3aBMCHUMOCTH OT €ro CJI0KHOCTH.
Bonpoc 3.1.
1. Hanwmure Gopmyny A pacyeTa OKUCIUTETbHO-BOCCTAHOBUTEIHLHOTO MOTEHIIMAA B TOUKE
SKBUBAJIEHTHOCTH. YeMy paBHO 3HAaY€HHE OKHCIHUTEIbHO-BOCCTAHOBUTEIHHOTO MOTEHITMATA
B TOYKE AKBHBaJIEHTHOCTHU mpHu TUTpoBanuu 0,05 H. pacTBopa l2 0,05 H. pacTBopoM Na2S;0s,

eciu E?Z,ZI-: 054B, aE%‘og'/zgog': 0,09B? Otser noareepaute pacyéToM U 3aruIIKUTe ypaBHEHHS

COOTBETCTBYIOLIIEH XHWMHUYECKOM peakuud U TOoJypeakuuid, u3o0pa3ure XoJ KpHBOMH
TUTPOBAHUSA.



2. Hanummure Qopmyny Juis pacdyera pealbHOTO OKHCIHUTEIbHO-BOCCTAHOBUTEIHHOIO
noreHuuana ot pH pactBopa. Yemy paBHO 3HAY€HHE pEAIbHOIO OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIHHOI'O MOTEHIIMANA MOJypeaKlui BOCCTAHOBJICHUS MEPOKCHIa BOJAOPOIA MPU
pH 4? OTBer noaTBepIUTE pacueTOM.

Bonpoc 3.2.

1. Ilo xakoil ¢opmyne  pacCUUTHIBAIOT  3HAUYEHHE  PEATbHOTO  OKHUCIUTEIbHO-
BOCCTAHOBUTEJILHOTO MOTEHIMAa MOJNYpPEeaKIUU, €CIM OKHCICHHas ¢opMma y4dacTBYeT B
nmoOOYHOM  peakuuu  KomIiekcooOpasoBanus. OTBET NOATBEPAUTE  ypaBHEHUSIMU
XMMHYECKHUX PEAKIMH U MOTYypEaKIUii HA KOHKPETHOM IIPUMEpE.

2. Kak Bprumcmsor uncino monei sxBuBaieHTa KoCrO7 mpu onpeneneHnd MOIOMETPUYECKAM
MmetorioM? OTBET NOATBEPIUTE YPAaBHEHMSAMM COOTBETCTBYIOIIMX XMMHMYECKUX pEakluil U
nonypeakimil. [lpennoxkurte (GU3MKO-XUMHUYECKUA METOJA OMpENeiIeHHUs] KOHIIEHTPAIUU
JUXpoMaTa Kajius B pacTBOPE.

Bonpoc 3.3.
1. Ompenenenne conmepkanusi xkene3a(ll) B pacTBope MpoOBOAST METOIOM HOTEHIMOMETPUYECKOTO
tuTpoBaHus. CKOJIBKO JKelie3a CONIEP)KUT 0Opasell, eciii HaBecka sroro odpasua maccoit 0,1700 T
TIOCJIC PAcTBOPEHHSI W BOCCTaHOBJICHUs skene3a 1o kenesza (Il) orrurposana 8,40 mur pacrBopa
nepmanranara kams ¢ T(KMnOa4/Fe) = 0,006200 r/vo?
2. OOmBsicHUTE MPUHIUI MOHHOTO oOMeHa. [IpuBenuTe ypaBHEHHSI XUMHUYECKHUX PEAKIIHM.
[Tepeunciure N3BECTHBIC BaM THUITBI HOHOOOMCHHHUKOB.

8.3. Bonpoch! /IJ1si HTOTOBOT0 KOHTPOJISI 0CBOEHHUSI JUCHUILUINHBI (3a4YeT ¢ OLEHKOI).
HToroBplii KOHTPOJIb MPOBOJUTCS B BUJE UTOTOBOW KOHTPOJBHOUM paboThl. MakcuMmanbHOE
KOJIMYECTBO OAJIJIOB 32 UTOTOBYIO KOHTPOJIbHYIO padoTy — 40 6ayoB. buiet uToroBoit KOHTPOILHOM
paboThl conepkuT 5 Bompocos: 1 Bompoc — 9 6amios, Bompoc 2 — 9 6amnos, Bonpoc 3 — 10 6annos,
Borpoc 4 — 9 6aioB, Bonpoc 5 — 3 Gasia.

8.3.1. IlpuMepbI KOHTPOJIBLHBIX BOIIPOCOB /1151 HTOTOBOI'0 KOHTPOJISI OCBOCHHS M CIHIIJIUHbI
(3a4eT C OLlEHKOI).

1. OcHOBHBbIE MOTOXKEHUS POTOIUTUYECKON TEOPUH.

2. TepmoanHaMuyeckasi, KOHLIIEHTPALIMOHHAS U YCIOBHAs KOHCTaHTbI paBHOBECHS.

3. AHamuTHUYECKUE peakiuy M aHaauThdeckne d(hdexTsl. XapaKTepuCTUKNA aHATUTHIECKUX
PEaKIMii: 9yBCTBUTEIBHOCTD, H30MPATEbHOCTD (CEIEKTUBHOCTB).

4. TI'pymnmnossle, oOlLIME, YACTHBIE, XapaKTEPHbIE U CIIEHU(UIECKUE PEaKIUu.

5. PaBHOBecHS B QHAJINTHYECKH BAXKHBIX MPOTOJIUTHYECKUX cucTeMaX. KoHCTaHTHI
KHCIIOTHOCTH U OCHOBHOCTH.

6. Beruucnenue pH pacTBOpOB KMCIIOT M OCHOBaHMH pa3iIMYHON CUIIBI, CMECed KHCIOT U
OCHOBaHUM.

7. BydepHble pacTBOpbI, HCHOJb3yeMble B XHMHUYECKOM aHallM3e: HMX COCTaB, CBOWCTBa
(OydepHas eMkocTh, 00s1acTh OyheprupoBaHus).

8. AHanuTHYecKHe peakluu KoMIUIeKcooOpaszoBaHus. OOIMe, CTynmeH4YaThble U YCIOBHBIE
KOHCTaHTBl YCTOMUMBOCTH KOMILJIEKCHBIX COETUHEHUI.

9. Hcnonb30BaHNe peakiMii OCaKACHUS B aHAIMTHUECKUX Lensax. KoHcTaHTa paBHOBecHs
peaxkuuil ocaxAeHUI-pacTBOPEHHUS; (aKTOPHI, BIUSIONINE Ha PACTBOPUMOCTh OCAKOB.

10.  OxucIuTEeNpHO-BOCCTAHOBUTENbHAS PEAKLUs U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
HOTEHIHAI.



11.  KoHcTaHThI paBHOBECHS OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.

12.  BoiOop TUTpaHTa U ONTHUMAIBHBIX yCIOBHH TUTpOBaHUSA. DaKTOphI, BIHSIONINE HA
BEJIMYMHY CKauKa Ha KPUBON TUTPOBAHMUSL.

13.  VHaukanus KOHEYHOH TOYKM TUTPOBAHUS XMMHUYECKUMU U (PU3UKO-XHUMHUYECKUMU
METOJIaMHU.

14.  HonoobmenHast xpomarorpadus B KOJINYECTBEHHOM XUMHYECKOM aHAIIU3E.

15. TpebGoBanust, MpeabABIIEMBIC K PEAKIIUSIM HOHHOT'O OOMEHa.

16.  M3orepma moHHoro oOMeHa.

17.  Bp1Oop onTUMaNBHBIX YCIOBUM HOHOOOMEHHOTO Pa3/IeiICHUS BEIIECTB.

18.  Knaccudukanus Gpu3nKo-XUMHYECKUX METOI0B aHAIIN3A.

19.  AHanuTtuueckuid curHayi kKak MH(pOpMaTuBHas (PYHKLHS cOCTaBa BEIIECTBA U €ro
KOJINYECTBA.

20. [Ipumepbl aHATUTUYECKUX CUTHAJIOB U UX u3MepeHuii B DXMA.

21.  OcHOBHBIE AHAIUTUKO-METPOJIOTUYECKHE XAPAKTEPUCTHUKU METOJOB M PE3YJIbTaTOB
aHaln3a, CocoObl MX OIIEHKH.

22.  OOmiast XxapaKTEpUCTKa CIIEKTPAILHBIX METOJIOB aHATN3A.

23.  OOmias xapakTepUCTUKA AIEKTPOXUMUYECKUX METOJIOB aHAU3A.

24. OO01mmas xapakTepuCcTHKa XPOMaTOrpa@uIeCcKiuX METOJIOB.

25.  IlpeacraBnenue o (POTOMETPUUECKUX U MOTEIIHOMETPUUECKUX METOAAX aHaln3a.

[TonHblll mepeyeHb OLICHOYHBIX CPEACTB INPUBEAEH B BHJE OTAEIbHOIO JOKYMEHTa,
SIBJIIOILErOCS HEOTHEMIIEMOM YaCThI0O OCHOBHOM 00pa30BaTEIbHON MTPOrPaMMBI.

8.4. CTpyKTYpa H npuMepbl OMJIETOB /151 KOHTPOJIS OCBOEHHUS AUCHUILINHBI (3a4eT ¢

OLIEHKOI1).

WTOrOBBIi KOHTPOJb TPOBOJAWTCS B 4 CeMecTpe B BHIC HUTOTOBOW KOHTPOJBHOH pPaOOTHI
MakcumanbHOE€ KOJWYECTBO OaylIOB 3a WTOTOBYIO KOHTPOJIbHYIO paboty — 40 OamioB. buner
HUTOTOBOM KOHTPOJBHOM pabOTHI COAEPKUT 5 BOMPocoB: 1 Bompoc — 9 Hansos, Borpoc 2 — 9 Ganos,
Borpoc 3 — 10 6amioB, Borpoc 4 — 9 6aos, Bonpoc 5 — 3 Gasia.

[Tpumep Ounera st 6ud konmpoasn uz YII.

«Ymeeparcoaroy

(1omkHOCTH, HaUMEHOBaHUE Kadeapbr)

(ITonnucek) (M. O. Gamunus)

« » 20 1.

Munucmepcmeo nayxku u gvicuieco oopazoseanun PO

Poccuiickuii XMMHUKO-TEXHOJIOTMYECKU YHUBEPCUTET
uMmenu /I.. MenaesieeBa

Kadeapa anaaurudeckoil XuMHH

19.03.01 BuorexHoJiorus

AHaJuTHYeCKasT XUMMUS




PaccunraTh pacmopnmn-;'rb Pb3(PO,), B soae u B 0,001 M pactsope

90 |
naTpara ceunna. Kg(Pbs(PO,),) = 7,9-10 =

C uens0 ONpejeleHds CcofepkKaHdWsd KOMIIOHEHTOB ITPOBOIHIH
THTPOBAHKE PacTBOpa, colepiaiiero papHoe xomudectso Moned HCl m
H3;PO,. B npHCyTCTBHH HHAHKATOPA METHIOBOI0 OpaHXEBOTO
5. | #3pacxozmosano 40,0 mn crasnaprEOro pactsopa NaOH. Kakoii o6nem 9,0
NaOH 6yaer u3pacxXoJoBaH Ha JOTHTPOBEIBAHHE ITOIO K€ PacTBOpa B
| npacyrcTBHM HHAMKaTtopa Genondranenna? IIpusegnTe YpaBHEHHA
TIPOTEKAIOIIHX PeakilHi H pacdeTsl. i

K pacteopy AICl; B mpHcyTcTBHH aueraTsoro OydepHoro pactsopa
npunaro 25,00 mn 0,1000 M pacteopa DJITA, u3bmiToK KOTOpOrO
5. |orrarpoBan 12,50 mn 0,0500 M pacrsopoM cymbara IHHKA €| g
HHIMKaTOPOM KCHICHONOBBIM OpamkeBbiM. Paccumraiite copepikanue

AICl; B rpammax. (M(AICl;)=133,52 r/moms; M(DITA)=372, 24 r/mons) |

Kakoii HHIMKaTOp clemyer mpumernts: mudermnamus (E° (Ind,/Ind,)
=0,76 B) wm deppoun (E’ (Ind,/Ind,.) = 1,06 B) npu tHTpOBaHNH |
4. | pacteopa FeSO, pactBopom K,Cr,0; ips pH=0?

E’ ((Fe*'/Fe’) = 0,77 B), E' (Cr,O, 14H'2Cr"); xommentpaumu
KOMIIOHEHTOB  OFHCIHTE/EHO-BOCCTAHOBHTENEHEIX [@p  NPHHATE
paBHBIMA | MOIB/II.

T m
Kakam ofpasom, #Hcrons3ys HWOHHEI OOMEH, MOXHO IIPOBECTH
onpenenese CH;COONa B pacTBope MeTofioM KHCIOTHO-OCHOBHOTO
5. | tutpoBanua? [IpuBenuTe ypaBHeHHS COOTBETCTBYIOIIMX XuMPdeckux | 3.0
peakumii u QopMmyny UM pacdera COJEpXAHHS AleTaTa HATPHY B

EB,B":"BOEB.

9,0




9. YYHEBHO-METOAUYECKOE OBECIIEYEHHUE JUCHUITJINHbI

9.1. PexomeHayemasi iuTeparypa
A. OcHOBHas1 IUTEpPaTYypa
1. AHanuTHYecKast XuMusi. XUMHUYECKHUE METOIbI aHanu3a. Y 4eOHuk a1 By3os/ [lox pex. O.M.

[TerpyxuHa,- 2-0€ u31., cTepeoTUIIHOE, ucnpasieHHoe, -M.: OOO Ilyts, OO0 UJI AJIBAHC, 2006.
—400 c. (6a30BBIi Y4EOHUK)

2. Ky3nenoB B.B. AHanutndeckue peakuuu sl iACHTU(UKAIME HOHOB 3JIEMEHTOB B PacTBOpaXx.
M.: PXTY um. I.11. Menaeneena, 2010. -163 c.

3. [IpakTrkym no pU3MKO-XUMHUYECKUM METOJIaM aHainu3a. Y yebnoe nocoodue./ [Tox pen. O.M.
IlerpyxuHa, 2-0o€ U3a., cTepeoTuIiHoe, uctpasienHoe. - M.: OOO Ilyrs: OOO U/1 AJIBAHC, 2006.
— 248 c. (6a30BbIil yueOHUK)

b. lonosHuTebHAs JJUTEpaTypa
1. Ananutrueckas xumus. Ousnueckue U GU3NKO-XUMHUECKUE METO/IbI aHATTN3a. Y YeOHUK /IS

By30B./ [lox pen.O.M. Ilerpyxuna. - M.: Xumus, 2001. — 496 c.

2. Kpbuiosa E.B. 3ananus no ananutuueckoit xumuu. Yacts |l: Yuebno — meronuyeckoe nocodue. —
M.: PXTY um. II.1. Mengeneena, 2003, 2004. —40 c., 44 c.

3.Ky3uenos B.B., Epmonenxo }0.B., Cemenora 1.H. Homenknarypusie npasuiia MIOITAK B kypce
AHAJIMTUYECKON XUMHH. XMMUYECKHE METO/IbI aHau3a. YueOHo-MeToauyeckoe nocooue.- M. PXTY
um. JI.U. Menpgeneena, 2004. — 72 c.

4, OKHMCIHUTENbHO-BOCCTAHOBUTENBHOE U KOMILIEKCOHOMETPUYECKOE TUTPOBAHUE:
IpaKTH4ecKoe nocodue no Kypcy ananurudeckont xumun./ [lox. pea. B.B. Ky3zunenosa. M. PXTVY
um. JI.U. Mennaeneesa, 2007. — 60 c.

5. Ky3nenos B.B. [IpuMeHeHre OpraHMueckux aHaIMTUYECKUX PEAareHTOB B aHAJIN3€
HEOpraHM4ecKux BeulecTB. YueOH. nocodue. — M.: MXTU um. /I.1. Menneneea, 1972. — 145 c.

6. AHaMTUYECKast XUMHUSL. XUMHYEeCKue MeToabl aHanu3a. JIab. mpaktukym. [log pen. Poratunckoi

CJL,—M.: PXTY um. J1.11. Menneneena, 2011. — 96 c.

9.2. PexoMeH1yeMble HCTOYHUKHN HAYYHO-TeXHUYeCKOoH nHopManun
Pa3narouHbIil WIUTFOCTPATUBHBIN MaTeprall K JEKIUAM.
IIpe3eHTannm K JIEKIUSM.
MeTtoanueckie peKOMEHIalUH 110 BHIIOIHEHUIO 1a00paTOpHBIX paboT.

Hay4HO-TeXHHUYECKHE KYPHAIIBI:
- Kypnan «Kypnan ananutndeckoit xumum» ISSN 0044-4502
- Kypnan «Xumuko-papmaneBrraeckuii xxypHam» ISSN 0023-1134

Pecypcel naopmanmoHHO—-TeNeKOMMYHUKAITMOHHON ceTn HTepHeT:



- http://www.rusanalytchem.ru
- http://www.chemical-analysis.ru

9.3. CpeacrBa obecnieyeHHus OCBOCHUSI JUCIUNIMHBI

Jns peanmzanuu paboueil mporpamMmbl IMOATOTOBIICHBI CIEAYIOIINE CPEACTBA 0OecreueHus
OCBOEGHUS AUCLMILIIUHBI:

-BUICO3AIMCH JICKIMU 10 aHanuTuueckor xumuu jaou. CemenoBoir M.H. u gou. Epmonenko
10.B.

— KOMIIBIOTEPHBIC MPE3CHTAIlMM MHTEPAKTUBHBIX JIEKIUi — §, (00miee 4mcio claimoB —
200);

— 0aHK TECTOBBIX 33/JIaHUH JUIS TEKYLIEr0 KOHTPOJII OCBOCHMS JUCLUUIUIMHBI (00IIee YUCIIo
BompocoB — 450);

— 0aHK TECTOBBIX 3aJaHUI JIJII HTOTOBOTO KOHTPOJISI OCBOCHHMSI JUCIUIUIMHBI (00IIIee YHUCiIo
Bompocos — 100).

Jlisi OCBOCHHS JTUCIHIUIMHBI HCIIOJIB3YIOTCS CIICIYIOIINEe HOPMATUBHBIE W HOPMATHBHO-
METOAMYECKUE TOKYMEHTHI:

10. IEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT UM,
HNCITOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

HNudopMallnoHHYI0 TOAIEPKKY H3y4eHUs AUCHMILIUHBI ocyliecTBiseT MHpopmanmonHo-
oubmmoreunsiit nentp (MBL)) PXTY um. JI.M. MenneneeBa, KOTOpbli oOecrieynBaeT 00yqaromuxcs
OCHOBHOH y4eOHOW, y4eOHO-METOAMYECKOW W HAy4YHOW JIUTEpaTypod, HEOOXOAUMOW s
opraHu3aiuy 00pa30BaTeILHOrO Ipolecca Mo aucuurinHe. OOmui 00beM MHOTOOTPACIEBOrO
¢donma MBI Ha 01.01.2021 cocramser 1716243 >k3.

®oun UBL[ pacnonaraer y4yeOHOH, Y4eOHO-METOAMYECKOM M HAyYHO-TEXHUYECKOU
IuTepaTypoil B ¢GopMme MedaTHBIX W DJICKTPOHHBIX M3/aHUM, a TakKe BKIOYaeT O(UIMalIbHBIE,
CrpaBOYHO-OMOIMOrpaduyeckre,  CHeUUANU3UPOBAHHBIE  OTEUYECTBEHHBbIE U 3apyOexHbIe
nepuoaudeckue u uHpopmanmonnsle n3nanus. UbL] obecneunBaer noctyn k npodeccuoHanbHbIM
0a3aM JaHHBIX, HH(OPMAIIMOHHBIM, CIIPABOYHBIM U IIOMCKOBBIM CUCTEMaM.

Kaxnpiii oOyuaromuiicss obecriedeH CBOOOAHBIM JOCTYNOM M3 J1000H TOYKH, B KOTOPOH
uMeeTcsl 10CTyl K cetd MHTepHeT U K 3neKTpoHHO-O0uOaroTeunoi cucreme (ObC) YHuBepcurera,
KOTOpast COACPIKUT pa3IMYHbIE U3JAHHUS 110 OCHOBHBIM M3YYaeMBIM TUCIHUILTHHAM B COPMHPOBaHA
10 COTJIACOBAHMIO C TTPABOOOIAAATENAMHA YICOHON U yueOHO-METOIMUECKON JTUTEPATYPHI.

Jns  Oo;mee  MOMHOIO M ONEPATUBHOIO  CIPaBOYHO-OMOIMOrpaduyeckoro
uHpopmanroHHoro oOcmyxuBanuss B WBL] peanuzoBana TexHONOTHsS DIEKTPOHHON JIOCTaBKH
JTOKYMEHTOB.

[TonHbIN nepedeHpb 3IEKTPOHHBIX MHPOPMALMOHHBIX PECYPCOB, UCIOIb3YEMBIX B MpoOIiecce
o0y4eHus1, IpeICTaBIeH B OCHOBHOI 00pa3oBaTelbHOI MporpamMmme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

B cootBercTBUM ¢ yue€OHBIM IUIAHOM 3aHSATHS MO JUCHUIUINHE «AHATUMUYECKAA XUMUAY
MIPOBOASATCS B OpMe JIEKLIUH, JTaOOpaTOPHBIX pabOT U CAaMOCTOATEILHOU paboThl 00yUaroIIErocs.



11.1. O6opynoBanue, HeoOX0aUMOe B 00pa30BaTeIbHOM IpoLecce:
[IITaTuBBI XUMUUYECKHUE

XuMuueckas rnocyza:

[Tunerkn Mopa (BMectumocTs 5; 10, 25 mo).

[Munietku mepubie (00beM 5; 10 mi).

bropetku (06bem 25 mi).

Kon6s1 mepubie (BMecTuMOocTh 50,0; 100,0 Mo).

Kon6s1r Dpnenmetiepa (06wem 100 , 250, 500, 750, 1000 mu).
CxuiHKM 17151 XpaHeHus pacTBopos (00wem 0,5; 1 ).

O6opynoBanue:

pH-meTp-mmmmuBoasT™MeTp pH-420

Becs1 maboparopusie BJIITD-510C

Muxposecsl BJI-120 M

Turparop noreHuromerprueckuii apromarnueckuid ATIT-02
Becor ananutnueckue BJI-120-200 r.

®otomerp KOK-2

Mukpockon O0HO0JI0THYeCKHii MOHOKYIISIpHBIN MukpoBus
AxBaguctriuisitop AD-25

BcenomoratensHoe 060pynoBaHueE:

banu BOJSIHBIE € DIIEKTPUYECKUM MOJIOTPEBOM.
Xpomarorpaduieckie KOIOHKU ¢ HOHOOOMeHHUKOM KVY-2.
bans necounas nabopatopHnas bII-1

Kon6onarpesarean KH-250

Cymuinka 11 npoOupoK

11.2. YueOHO-HarIs1IHbIE OCOOUS:
Texnuka Oe3omacHOCTH TIpH paboTe B XuMUYeckod mabopatopuu. Ilpuembl paboThl B
MUKPOKPUCTAIUIOCKOHH. MeToandeckue pa3paboTku 1Mo pabote ¢ 000pyIoBaHUEM U Ha pubOopax
XUMHUYECKOT0 aHalln3a.

11.3. Komnbrorepbl, HHPOPMALIHOHHO-TEJIeKOMMYHHKALMOHHbIC CETH, allIAPATHO-
NPOrpaMMHbIe U ayAHOBU3YaJIbHbIE CPeACTBA:
IlepcoHanbHbIE KOMITBIOTEPBI, HOYTOYK, MPUHTEP M MPOTrpaMMHBIE CPEICTBA; MPOEKTOP U JKpaH;
KOIIMPOBAJIBHBIN anmapar; JOKajabHas CETh C BBIXOAOM B lIHTEpHET.

11.4. IleyaTHbIE U YJIEKTPOHHBbIE 00pa3oBaTeIbHbIe H HH(POPMALHOHHbIE PECYPChI:
NHpopMallnOHHO-METOJUUECKUE  MaTepuaibl: ydeOHble 1ocoOusi 1O  JAMCLUIUIMHE,
pa3aTOuHBINA MaTepHal K pasJiesiaM JEKIIMOHHOTO Kypca.
OJNeKTpOHHbIE  00pa3oBaTENbHBIE  PECypChl:  Yy4eOHO-METOAMYECKHE  pa3paboTKu U
CIpaBOYHbIE MaTepUabl JOCTYIHbBI Ha yueOHOM nopTane moodle.muctr.ru;
ITopTan aHanUTHYECKON XUMHUH (METOAUKH, PEKOMEHIAINH, CIIPABOYHHUKH )

http://www.chemical-analysis.ru/

http://analyt.chem.msu.ru/

Hayu4nast snexrponnas 6udiauoreka (http://www.elibrary.ru)

HopTan Amnanutnyeckas xumus B Poccuu:

http://www.rusanalytchem.org/default.aspx



http://www.chemical-analysis.ru/
http://www.chemical-analysis.ru/
http://analyt.chem.msu.ru/
http://www.elibrary.ru/
http://www.rusanalytchem.org/
http://www.rusanalytchem.org/
http://www.rusanalytchem.org/default.aspx

11.5. IlepeyeHb JMLEH3MOHHOTO MPOTPAMMHOIO 00ecreYeH s :

No HaumeHnoBanue nporpaMmmMHOro PexBusutel | KonnuectBo nuuensuii | Cpok OKOHYAHUS
/1 MPOJIyKTa JIOTOBOpPA EUCTBUS
IMOCTaBKH JINLEH3UA
1. |Micosoft Office Standard 2013 Kontpakt Ne |  HeT orpaHuycHHi OeccpouHo
62-
645A/2013
or 02.12.2013
2. |HeuckmrountenbHas JIUIEH3US HA KonTpakt Ne HET OrpaHUYEHUN 06eccpouHo
ucroinpzosanne WINHOME 10 28-
Russian OLV NL Each 359A/2020 ot
AcademicEdition 26.05.2020
3. |HeuckmrounrenbHas TUIEH3US HA Kontpakrt Ne |657 nuuien3uit aiis 12 mecsres
HCITOJIb30BaHUE 28- npodeccopcko- (exxeromaHoe
0365ProPlusOpenFclty ShrdSvr 355A/2020 oTjnpenoaBaTeabcKoro pOJIJICHHE
ALNG SubsVL OLV E 1Mth 26.05.2020 |cocraBa BY3a. MMOJIIUCKY C

Acdmc AP AddOn toOPP
HpI/IJ'IO)KeHI/I}I B COCTaBC IMOAIINCKU:
Outlook

Cornaitenue Microsoft
OVS-ES Ne V6775907

MIPaBOM Iepexoa
Ha OOHOBIIEHHYIO
BEPCHIO MPOIYKTA)

OneDrive
Word
Excel
PowerPoint
Microsoft Teams
4. |HeuckimouuTenbHas JULEH3US HA KonTpaxt Ne 26280 nunensuil nis 12 mecsneB
HCIIOJIb30BaHUE 28- ctynentoB BY3a. (exxerogHoe
0O365ProPlusOpenStudents ShrdSvr [359A/2020 ot|Cornamenue Microsoft HPOJIICHUE
ALNG SubsVL OLV NL 1Mth 26.05.2020 |OVS-ES Ne V6775907 MMOIUCKY C
Acdmc Stdnt STUUseBnft IPaBOM Iepexojia
[TpunoxeHus B cOCTaBe MOJMUCKU: Ha OOHOBJIEHHYIO
Outlook BEPCHIO MTPOIYKTA)
OneDrive
Word
Excel
PowerPoint
Microsoft Teams
5. |HenckmrounrenbHast IUIIEH3UA HA KonTpakt Ne (1600 nuuensuii ais 12 Mecs1eB
ucnonb3oBanue Kaspersky Endpoint 28- AKTHBAIMK Ha pabounx (exeronHOE
Security ayis OuzHeca — 359A/2020 oTicTaHIMSIX U cepBEpax MPOJIJICHNE
Crannaptusbiii Russian Edition. 26.05.2020 MOJIINCKH C
1500-2499 Node 1 year Educational [IPaBOM Iepexojia
License Ha OOHOBIIEHHYIO
BEPCHIO MPOTYKTA)
6. |Heuckmounrtensnas munensust Ha | KoHTpakT Ne 20 nuuen3uit s 12 mecsiues

ucnonp3oBanue Kaspersky Security

28-

BUPTYAJIbHBIX U

(exxeromHoe




JUIS BUPTYaJIbHBIX U O0JIAYHBIX 3530A/2020 |obnauHbIX cpen IpoJJIeHNE

cpen, Server Russian Edition. 20-24 oT MOIITHUCKH C
VirtualServer 1 year Educational 26.05.2020 [PaBOM Iepexo/ia
License Ha 0OHOBJIEHHYIO
BEPCHIO MPOITYKTA)
HewnckimrounteapHas THIEH3US HA KoHTpakT N2 [2000 nuuen3uii qist 12 MmecsmieB
ucnonb3oBanue Kaspersky Security 28- [MOYTOBBIX CEPBEPOB (exeromHoe
JUISI IOYTOBBIX cepBepoB Russian 3530A/2020 IPOJIICHUE
Edition. 1500-2499 MailAddress 1 oT MOJIITUCKH C
year Educational License 26.05.2020 MIPaBOM Iepexoa

Ha OOHOBJIEHHYIO
BEPCHIO MPOIYKTA)




12. TPEBOBAHMUSA K OHEHKE KAYECTBA OCBOEHMUSA ITPOI'PAMMDbI

HauMmenoBanue
pa3aesioB

OcHOBHbBIE MOKA3aTeJIH OICHKH

@®opMbI U METOBI
KOHTPOJISI M OlIeHKH

Paznen 1. Unentudukamms

MOHOB B pacTBOpe

3naem:

IIPOLIECCHI ¢dbopmMupoBaHUs
AQHAJIMTUYECKOI'0 CUTHAja, OCHOBHbBIE
MIOHSATHS, TEPMUHBI, MPUEMBI
KaueCTBEHHOI'0 aHaJIN3a

Ymeem:

PUMEHSITh IPUOOPETEHHBIE
TEOPETHUUECKUE 3HAHUS U MPAKTUUECKUE
HABBIKU B IPAKTUYECKOM
JIeSTeTLHOCTH.

Braoeem:

METOJI0JIOTUEN KaY€CTBEHHOIO
aHanM3a, alrOpUTMaMu Ka4eCTBEHHOTO
aHajm3a, CHCTEMOU BbIOOpa
KaueCTBEHHOI'0 aHAIM3a JIJIs TON WK
MHOM IPAKTUYECKOM 3aa4H

Ouenka 3a
nabopaTtopHbIe pabOTHI

Orenka 3a
KOHTPOJIBHYIO PaboTy

O11eHKa 32 UTOTOBYIO
KOHTPOJIbHYIO paboTy

Paznen 2. XapakrepucTtuka
METOJI0B KOJIMYECTBEHHOTO

aHaJIM3a

3naem:

IIPOLIECCHI ¢dbopmMupoBaHUs
AQHAJIUTHYECKOI0 CUTHAaja, OCHOBHbBIE
TIOHSTHS, TEPMUHBI, pUEMBI
KOJIMYECTBEHHOTIO aHaIn3a

Ymeem:

MPUMEHSITh IPUOOPETEHHBIE
TEOPETHUUECKUE 3HAHUSI U TPAKTUUECKUE
HAaBBIKHM B IPAKTUYECKOMN
JIeITEIIbHOCTH.

Bnaoeem.:

METOJIOJIOTHEH KOJIMYSCTBCHHOT'O
aHaJau3a, aropuTMaMu
KOJIWYECTBEHHOI'0 aHaJIn3a, CUCTEMO
BbIOOPA KOJMUECTBEHHOTO aHaIN3a s
TOW WJIM MHOW MPAKTUYECKOM 3a/1a4n

Ouenka 3a
nabopaTopHbie PaOOTHI

Orenka 3a
KOHTPOJIbHYIO paboTy

OreHka 3a
WHIMBUTyaJIbHBIC
JIOMAIIHUE 3aIaHus

OrnenHka 3a UTOrOBYIO
KOHTPOJIbHYIO paboTy

Paznen 3. BBenenue B puzuko-
XUMHAYECKUE METOBI aHaIn3a

3naem:

nporueccsl HOpMUPOBAHUS
AQHAJUTUYECKOTO CUTHAJIA B
CIIEKTPATbHBIX METOIaX aHAJIN3a;
pPacCMOTpPEHHE MPUHILIUIIOB HU3MEPEHUI
B CTaHJApPTHBIX  MpUOOpax  ITUX
METO/I0B;

OCHOBBI METPOJIOTHH B COOTBETCTBHH C
pexomenpanuamu MHOITAK.

Ymeem:

MPUMEHSITh IPUOOPETEHHBIE
TEOPETHYECKUE 3HAHUSI U TPAKTHUCCKUE
HAaBBIKM B IPAKTUYECKOMN

OueHka 3a
nmabopaTopHYyIO padboTy

OrneHka 3a UTOTOBYIO
KOHTPOJIbHYIO paboTy




JACATCIIBHOCTH.

Bnaoeem.

METOHOJIOTHEHl ONTUYECKUX METOIOB
aHanusa, UCIIOJIb3yEMBIX B
COBPEMEHHOM aHAJUTUYECKOM
MpaKTUKE

OILICHKOM BO3MO>KHOCTEH METOoJ1a
aHanusa

OCHOBHBIMH CIIOCOOaMu
METpPOJIOTHYECcKOil 00paboTKH
PE3YJIBTATOB KOJIMYECTBEHHOT'O

XMMHYECKOI'O aHAJIN3a HA OCHOBE
OXMA.

13. OCOBEHHOCTH OPTAHU3AIIMA OBPA30OBATEJIBHOI'O ITPOIECCA 1A
NHBAJUIO0B ! JINL C OTPAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbSA

OO0y4eHure MHBAIUOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 37J0POBbs OCYIIIECTBIISETCS
B COOTBETCTBHH C:

[lopsiakoM oOpraHu3alii W OCYIIECTBJICHUS OOpPa30BaTENbHOW JEATEIBHOCTH TI0
o0Opa3oBaTeNbHBIM IIpOrpaMMaM — IIporpamMmamM OakajaBpuara, IIporpaMMaM CIELHaIUTeTa,
HporpaMMaM maructpatypsl (IIpukaz Munoopraayku PO ot 05.04.2017 Ne 301);

[TonoxxeHneM o mopsiiKe OpraHU3aLUU U OCYILECTBIICHUS 00pa30BaTeIbHON e TEIbHOCTH 110
00pa3oBaTeNbHBIM IIPOTPaMMaM BBICIIIEr0 00pa3oBaHMs — MporpaMMamM OakKaiaBpHara,
[IporpaMMam CIEeLUAINUTETa, IPOrpaMMaM MarucTparypsl (eaepalbHOro rocyapCTBEHHOTO
OFOPKETHOTO 00pa30BaTEIHLHOIO YUPEIKICHHUS BBICIIETO 00pa3oBaHus «POCCHICKII XUMUKO-
TexHoslornueckuil ynusepcutet umenu J[.M. MenneneeBa», NpUHATHIM peLIEHUEM YUYEHOTIO
coBeta PXTY um. JI.1. Menneneena ot 28.12.2022, mpotokon Ne 5;

MeTtoauyecKMMH PEKOMEHJAIUSAMH 0 OpraHU3allui 00pa3oBaTeNbHOIO Ipolecca s
oOyueHUs: MHBAIWJOB U JIMI[ C OTPAaHUYEHHBIMM BO3MOXKHOCTSIMH 3/10pOBbS B 00Opa30BaTEIbHBIX
OpraHu3aIMsaX BbICHIET0 0Opa30BaHHWs, B TOM YHCIIE OCHAIIEHHOCTH 00pa3oBaTeIbHOIo mpolecca
(yTBepkaeHsl 3aMectuTesieM MuHucTpa oopa3oBanus u Hayku PO A.A. Knumossim ot 08.04.2014
Ne AK-44/058H).



MuHHCTEepPCTBO HAYKH M BbIcIIero oopaszosanus Poccuiickoii @enepauun
DenepajbHOE TOCYyIAPCTBEHHOE OI0KETHOE 00pa30BaTe/IbHOE YUPeKIeHUe
BbICILIEr0 00pa3oBaHMs
«Poccuiicknil XUMHKO-TEXHOJIOTHYeCKHUIl YHUBEPCUTET
umenn /I.1. MenjaeneeBay

PABOYAS ITPOI'PAMMA JUCHUIIJINHBI
«be3onacHocTh ku3HenesiTeabHocTH» (b1.65.14)

Hanpasiaenue noaroroBku 19.03.01 — buorexHoaorus

Ipoduab noaroroBku — «buorexHo0rus»

Kpanundukanus «dakaaaBp»

PACCMOTPEHO U OAOBPEHO
Ha 3aceAaHun MeToHYecKo KOMUCCHM
PXTY um. J1.U. Mennencena

«19» wurons 202

[Ipeacenare H.A. Makapos

/

Mocksa 2023 r.



[Tporpamma cocraBiena kadenpoi TexnochepHoii 6€30macHOCTH:

I.T.H., ipodeccop AkunuH H.1.
I.T.H., mpodeccop Bacuna A4

K.T.H., noueHTt ymmanos A.H.

[Tporpamma paccMoTpeHa u oJ100peHa Ha 3acelaHuu Kadenpsl

texHochepHoit 6ezonacHoctu 17 man 2023 2., npomokon Ne 12.



1. IIEJb Y 3AJIAUM JUCIHUATIIVHBI

[IporpamMmMa cocTaBiieHa B COOTBETCTBHH C TpeOoBaHHsIMH DenepalbHOTO
TOCYy/IapCTBEHHOTO  00pa30BaTEIbHOIO  CTAaHJAApTa BBICHIETO  OOpa30BaHUA
(®I'OC BO) pns manpasnenus moarotoBku 19.03.01 «buomexnonozus», pexo-
MEHJIAIUSIMA METOJIMYECKON KOMUCCHM M HAKOIUJIEHHBIM OMBITOM MPENOJaBaHUs
TUCIUIUTMHBL Kadenpoit Texnocghepnoii 6e3onacnocmu PXTY um. JI.U. Menne-
neeBa. [Iporpamma paccuntana Ha U3y4YeHUE TUCHUILUIUHBI B TEUCHUE OOHO20 Ce-
MecTpa.

Huctuninna  «be3onacnocmes  drcuznedeamenbHOCmu)  OTHOCUTCS
K 0053amenbHoll 4acTi TUCUUIUIMH ydyeOHoro miaHa. [Iporpamma qucHuUIIMHbI
Mpeanojaraet, 4To 00yJaronuecs UMEIOT TEOPETUYECKYIO U MPAKTUYECKYIO MO/I-
rOTOBKY B 00JIaCTH MaTeMaTUKH, GU3uku, oOIeld 1 HeOpraHmuecko Xxumuu, Gu-
3UYECKOM XMMHH, OOIEeH XMMHICCKON TEXHOIOTHH.

Heab aucuMminHbl — GOpMHUpPOBaHUE NMPOPECCUOHANBHON KYJIBTYphl O€3-
OIMACHOCTH, MOJ KOTOPOl MOHMMAETCS TOTOBHOCTh U CHOCOOHOCTH JINYHOCTH HC-
M0JIb30BaTh B MPO(PECCHOHAIBHON JIEATEILHOCTH MPUOOPETEHHYI0 COBOKYITHOCTh
3HaHUM, YMEHHUI U HABBIKOB JIJIsi 00ecreueHus: 6e30MmacHocT B cdepe npodeccuo-
HaJIbHOM JIESITEIBbHOCTH, XapaKTepa MBIIUICHUS U IEHHOCTHBIX OPUEHTAIUH, MpHU
KOTOPBIX BOIPOCHI 0€30IIaCHOCTH PACCMAaTPUBAIOTCS B KAYECTBE IPUOPUTETA.

OCHOBHBIMH 0606HI€HHBIMH 3aJavdyaMi JMCHUIIJINHBI ABJIAIOTCA:

e TpuoOpeTeHNE MOHUMAHMS U aHAIN3 PUCKOB, CBSI3aHHBIX C JIEATEIHHOCTHIO
YeII0BEeKa;

® OBJIQJICHHE TPUEMaMHU PAIMOHAIHM3AINH KU3HEEATETbHOCTH, OPUEHTHPO-
BaHHBIMHM Ha CHI)KCHHE aHTPOMOTEHHOTO BO3JIECHCTBUS Ha MPUPOIHYIO Cpe-
1y U obecrieueHne 0€30MacCHOCTH JINYHOCTH U 00I1IECTBA;

e (dopmupoBaHue:

— KYJbTYphl 0€30MacCHOCTH, SKOJOTMYECKOIO CO3HAaHUS M PUCK-
OPUEHTHPOBAHHOI'O MBIIIJICHUS, IPH KOTOPOM BOMNPOCHI O€30macHo-
CTH pacCMaTPHUBAIOTCS B KaueCTBE BaKHEHIIIETO MPUOPUTETA KU3HE-
JIESITEIbHOCTH YEJIOBEKA;

— KyJbTyphl  HpodeccHoHaIbHOM  0€30MacHOCTH,  CHOCOOHOCTEH
TUTSE UASHTU(PUKAIIMN OMTAaCHOCTH M OIICHUBAHUS PUCKOB B cepe CBO-
el mpodeccuoHaIbHON eATeIbHOCTH;

— TOTOBHOCTHU IPUMEHEHUS po(heCCUOHATBHBIX 3HaHUH
U1 obecrieyeHus: 6€30MacHOCTH U YIy4IllIeHUs YCIOBUN Tpyaa B ce-
pe cBoel MpodheCCHOHAIBHOM JIeSITEIbHOCTH;

— CIOCOOHOCTEW K OIICHKE BKJIaJa CBOCH MPEAMETHOW o00iacTu
B pEIICHHE MPoOIeM OE30MaCHOCTH.



JlncuurimHa

«be3onacHoCTh KU3HCOACATCIBHOCTHN

npernogacTcCs

B 8 cemectpe. KoHTponp ycrmeBaeMOCTH CTYACHTOB BEIETCS MO MPHHITON
B YHUBEPCUTETE PEUTUHIOBOM CUCTEME.

Pabouast mporpamma JUCHUIIIIMHBL MOXKET OBITh peaJn30BaHa C NIPUMEHEHU-
€M 3JICKTPOHHBIX 00pa30BaTEeNbHBIX TEXHOJOTUNA W AJIEKTPOHHOTO OOy4YeHHUs MOJI-
HOCTBIO WJIM YaCTUYHO.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCIIAITJIMHbI

I/IBY‘IGHI/IG JUCHUILIMHBI HAIIPABJICHO Ha HpI/IO6p€TeHI/Ie ciIcayromux KOoM-
NeTeHIUH U HHAHKATOPOB UX JOCTHKCHUSA:

yHI/IBepcaJ'II)HBIe KOMIICTCHIIMHA U UHIAUKATOPLI UX JOCTHKCHUHA

HanmenoBanue ka-
Teropuu (TpymIbl)

Kon n HanmenoBanne YK

Kox n nanmeHnoBanue naauka-
Topa noctwxkeHusa YK

be3omacHOCTE Xn3-
HeNeATEIbHOCTH

YK-8. Cnocoben cozna-
BaTh U MOJJIEPKUBATH

B ITOBCETHEBHOM KU3HU
U B IPO(ECCUOHATILHOMN
IeATeIbHOCTH Oe3o11ac-
HBIC YCJIOBUS KH3HEEs-
TEJILHOCTH JIJISl COXpaHe-
HUS IPUPOAHOM CpENbI,
oOecrieueHus: yCTOUYUBO-
ro pa3BUTHs OOIIECTBA, B
TOM YHCIIE TIPH YIPO3e U
BO3HUKHOBEHUH YPE3BbI-
YalHBIX CUTYyalllul

¥ BOCHHBIX KOH(DIUKTOB

VK-8.1. 3HaeT 0OCHOBHBIE TEX-
HOC(EpHBIE OTIACHOCTH,

UX CBOMCTBA U XapaKTEPUCTH-
KH.

YK-8.2. 3naeT xapakrep BO3-
JIEHCTBUS BPEIHBIX U OTIACHBIX
(hakTOpOB Ha YEJIOBEKA U MPH-
POJIHYIO CpEeIy, METOJIBI 3aIlTH-
ThI OT HUX TIPUMEHHUTEIIEHO

K cpepe cBoelt mpodeccro-
HAJILHOU JIEATECIbHOCTH.
VYK-8.3. YMmeer obecnieunBaTh
Oe3onacHbie W/ UM KOMDOPT-
HBIE YCJIOBUS TpyJla Ha pado-
94eM MECTE, B TOM YHUCIIE C T10-
MOTIIbIO CPEJICTB 3aIHTHI.




B PE3YIbTATC U3YUCHUA JUCHUILIWHBI CTYJCHT 6aKanaBpHaTa JOJIDKCH:

3namy:

— OCHOBHBIE TEXHOC(EpPHBIE OMTACHOCTH, UX CBOWCTBA U XapPaKTEPUCTUKH;

— XapakTep BO3JCHCTBHS BPEIHBIX M OMACHBIX ()aKTOPOB Ha UYEJIOBEKA M
MPUPOIHYIO CPEly, METOMABI 3allUThl OT HUX MPUMEHHUTENIBHO K cdepe
cBOEH po(hecCHOHATBLHOM NeITeTHOCTH.

Ymems:

— WJACHTU(PUIIMPOBATH OCHOBHBIE OMTACHOCTH CPEJIbl OOMTaHUS YEJIOBEKa,

— OLIGHUBATh PUCK WX peau3aliu, BEIOUPATh METO/IbI 3aIUTHI OT OMACHO-
CTell MPUMEHUTENBHO K cdepe cBoel npodecCuOHATBHOM eI TEIbHOCTH
U criocoObl oOecrieueHust KOMGOPTHBIX YCIOBHUH KU3HEACATEIBHOCTH.

Braoemw:

— 3aKOHOAATENHFHBIMHU U TPABOBBIMH aKTaMU B 00JacTh OE30MACHOCTH U
OXPaHbI OKPYXKAIOIIeH Cpe/bl, TPEOOBAHMAMHU K 0€30MaCHOCTH TEXHHYE-
CKHMX pPErIaMeHTOB B cpepe npodeccuoHaabHOl AesTeIbHOCTY;

— cmoco0amMy ¥ TEXHOJOTHSMH 3aIIUThHI B Upe3BbIYaiHBIX CUTYaIUsX;

— MOHATUWHO-TEPMHUHOJOTUYECKHUM aIapaToM B 00JacTu 0€30MacHOCTH;

— HaBBIKaMH pallMOHATU3AIHNH MPO(EeCcCHOHATBHOMN NeATEIHHOCTH C IENBI0
oOecrieueHus: 0€30MaCHOCTH U 3allUThl OKPYXKAIOLIEH Cpebl.

3. OFbEM JUCIUILINHBI ¥ BUbI YYEBHOM PABOTHI

Bun yueOHo# paboThl B 3auetHbix | B akagem.
SIMHMIIAX gacax
OO0u1as Tpy10eMKOCTb JUCHUILIUHBI 4 144
KonTakTHas padoTa — ayIMTOPHbIE 3AHATHSL: 1,33 48
Jlexuun 0,89 32
[IpakTHyecKue 3aHATUS - -
JlaGopaTopHbie pabOTHI 0,44 16
CamocrosTejbHast padoTa 1,67 60
KonTakTHasi caMocTosITeIbHAs paboTa - -
[ToaroroBka K J1abOpaTOpHBIM padoTam 0,56 20
CaMOCTOSTEILHOE M3YUYEHUE Pa3ICI0B JIUCIHUILIMHBI 1,11 40
Buabl KOHTpPOJISI:
IK3aMeH 1,0 36
KonTakTHas paboTa — MpOMEKyTOUHAs aTTECTAIHs 1,0 0,4
IToaroToBka K 3K3aMEeHY 35,6
Bujx HTOr0BOro KOHTPOJIS: JK3aMeH




4. COAEP KAHUE JUCIIUIIJINHbI

4.1. Pa3esibl JUCIUIIIMHBI 1 BUABI 3aHATHH

Ne Paznen aucuumuimabl AKkajieM. 4acoB
/T Bcero | Jlek- | Jlab6. pado- | Cam. pa-
10701 ThI oorta
Pa3znes 1. BBeaenue B 0€301acHOCTD 5 2 3

1.1 | OcHOBHbIC TOHATHUS U ONPEICICHHUS. 2 1 1

1.2 | be3onacHOCTh M YCTOHYMBOE pa3BUTHE. 3 1 2
Pa3nes 2. YesoBek u TexHocgepa. 7 2 3)

2.1 | CtpykTypa TexHOC(epbl M €€ OCHOBHBIX 3 1 2
KOMITOHEHTOB.

2.2 | CoBpeMeHHOE COCTOSIHHE TexXHOc(hepsl u 4 1 3
TeXHOC(EPHOU O€30MaCHOCTH.

Paznen 3. Uanentuduxkamusi u BO3/ei- 28 7 6 15
CTBHE HA YeJI0BeKA BPEIHBIX U OMACHBIX
(akTopoB cpennl oOUTAHMS.

3.1 | Knaccudukanus HeraTUBHBIX  (PAKTOPOB 2 1 1
cpelibl 00UTaHUs YelIOBEKa

3.2 | XuMu4eckrue HeraTHBHBIE (aKTOPHI (Bpea- ) 1 1 3
HBIC BEIIECTBA).

3.3 | Mexanu4yeckue W aKyCTHYECKHE KoJieOa- 3 1 2
HUSl, BUOpAIUS U ITYM.

3.4 | DneKTpoMarHuTHBIE U3ITyYCHHS U TIOJISL. 1 1

3.5 | Honusupyroliye u3iy4eHue. 2 0,5 15

3.6 | DHeKTpUYECKUI TOK. 4 2 1 1

3.7 | OnacHble MexaHU4YecKHe (haKTOpHlI. 2 2

3.8 | [Ipomeccel TOpeHHsST H  TOXKAPOB3PHIBO- 7 2 3 2
OITACHBIC CBOWCTBA BEIICCTB M MATESPHUAJIOB.

3.9 |CraTudeckoe 3JIeKTPUIECTBO 2 0,5 15
Paznen 4. 3ammrTa 4enoBeka M cpeabl 18 4 2,5 11,5
0o0UTAHUSI OT BPEIAHBIX U OMACHBIX (pak-

TOPOB MPHUPOIHOTO0, AHTPONOTEHHOT0 H
T€XHOT€HHOT'0 POUCXO0KIEHHS

4.1 | OcHOBHBIE IPUHIIUIIBI 3AIIUTHI. 1 1

4.2 | 3ammra 0T XUMHYECKUX U OMOJOTHMYECKUX 4 1 15 15
HETraTUBHBIX (PAKTOPOB.

4.3 | 3amuTa OT SHEPTeTUYCCKUX BO3JICHCTBUIN H 2 1 1
(bU3HYECKUX MOJICH.

4.4 | ObecnieueHne 6e30MacCHOCTU CHCTEM, pabo- 4 2 2
TAIOIUX MOJ1 JTABICHHUEM.

4.5 | be3omacHocTh 3KcmIyatanuu TpyOOmpoBo- 2 2
JIOB B XUMUYECKOW MPOMBINIJICHHOCTH.

4.6 | be3ormacHas sKCIUTyaTaIisl KOMIIPECCOPOB. 3 0,5 2,5

4.7 | AHaimu3 W OILEHUBAHWE TEXHOTEHHBIX U 2 0,5 1,5
MIPUPOJTHBIX PHCKOB.
Paznen 5. OOecnevyeHue KOM(OPTHBIX 10 1 45 45
YCIAOBHMH ISl JKU3HU U IeATEIHLHOCTH Ye-
JIOBeKa.

5.1 | Ilonsarrne KOMQOPTHBIX WM ONTUMAIbHBIX 2 1 1




YCIIOBUH.
5.2 | MukpokiIuMaT MOMEIICHHH. 4 1,5 2,5
5.3 | OcBenieHne u CBETOBas cpefa B IMOMEIIIE- 4 3 1
HUH.
Pazgen 6. Ilcuxopusuonoruyeckue u 3p- 7 2 )
TOHOMHYECKHEe OCHOBBI 6€30MaCHOCTH
6.1 | Ilcuxuyeckue MPOIECCHl, CBOMCTBA MU CO- 2 2
CTOSIHUSI, BIUSIIOIINE HAa OE301IaCHOCTb.
6.2 | Bunsl u ycinoBust TpyJ0BOil 1€STETLHOCTH. 4 2 2
6.3 | DproHoMHUYEeCKHe OCHOBBI OE30MTACHOCTH. 1 1
Paznesn 7. YUpe3BbluaiiHble CUTyanMu W 23 10 3 10
METOJbI 3aIUThI B YCJIOBHAIX MX peasiu-
3alMu.
7.1 | O6mwue cBenenus o UC. 2 1 1
7.2 | Tloxap u B3pBIB. 6 2 2 2
7.3 | ABapuu Ha XUMHYECKH OTMACHBIX 0OBEKTaX. 3 1 0,5 1,5
7.4 | PagnaninoHHbBIC aBapuHu. 3 1 2
7.5 | IlpuGopbl  paaMallMOHHOM, XWMHYECKOU 2 1 1
pa3BEJIKH U JJO3UMETPUIECKOTO0 KOHTPOJIS.
7.6 | Upe3BbluaiiHble CHTyallud BOEHHOTO Bpe- 2 1 1
MEHH.
7.7 | 3amuTa HaceleHUs! B YPE3BbIUAWHBIX CUTY- 3 2 1
aIHsIX.
7.8 | YcroiunBOCTh (DYHKIIMOHUPOBAHHS OOBEK- 2 1 0,5 0,5
TOB YKOHOMHUKH B UPE3BBIUYAHHBIX CHUTYyaIlU-
SX.
Paznen 8. Ynpasienue 0e30MacHOCTbIO 10 4 6
JKM3HeIesTeJIbHOCTH
8.1 | 3akoHOmaTeNbHBIE U HOPMATHUBHBIE IPABO- 4 2 2
BbIE OCHOBBI YIIPaBJICHHsI 0€30MaCHOCTBIO
KHU3HEICATEIHOCTH.
8.2 | DKOHOMMYECKHE OCHOBBI YIpaBieHHs 0e3- 2 2
OTAaCHOCTBIO.
8.3 | CtpaxoBaHH€e PUCKOB 1 1
8.4 | I'ocynmapcTBeHHOE yIpaBiieHHE Oe30IacHo- 3 2 1
CTBIO
UTOro 108 32 16 60
IK3aMeH 36
UTOro 144

4.2. Conep:kaHue pa3aejioB JUCHMILIMHBI

Paznes 1. Beenenue B 0€301acHOCTb.

1.1. OcHOBHbBIC IOHATHS TEPMUHBI U ONPEACJICHHS.

XapakTepHble CUCTEMbI ""UeNIOBEK — cpesia oOuTaHus'".

[Tonsitue Texnocdepsl. [IpousBoacTBeHHas, rOpOJCKasi, ObITOBAsA, TPUPOA-
Hasl CpeAbl U UX KpaTKas XapakTepuCTUKa. B3auMonencTBrue 4yeoBeka co Cpeaou
oOuTaHus.




[TonsiTuss «omacHOCThY». BHIIbI OmacHOCTE#: MPUPOJIHBIE, aHTPOIOTEHHBIE,
TEXHOTE€HHbIE, II1o0abHble. KpaTKkas XapakTepucThKa ONacCHOCTEN W MX MCTOYHHU-
KOB.

[Tonsitue «6e3omacHOCTE). CHCTEMBI 0€30MaCHOCTH M MX CTPYKTypa.  DKOJIO-
TUYECKas, MPOMBIIUICHHAs!, IPOU3BOJICTBEHHAs Oe3omacHOCTU. TpaHcmopTHas u
nokapHasi 6ezonacHocTh. KpaTkas xapakTepucTUka pa3HOBHIHOCTEH CUCTEM Oe3-
omacHOCTH. [IpuHIUIIBI, METOMIBI U CpENICTBA OOecreueHus] Oe30MaCHOCTH MPOU3-
BOJICTBEHHOM JieaTebHOCTH. OCHOBHBIE OTACHOCTH XUMUYECKUX TTPOU3BOJICTB.

Bpen, yuiep0, puck — BUABI U XapakTepUCTUKU. Bpen, ymepd — skonoruye-
CKH, SJKOHOMUYECKUH, COLMANIbHBIN. PUCK — M3MepeHue pucka, pasHOBUIHOCTH
pHUcKa. DKOJOTUYECKHM, MPoecCHOHANbHBIN, UHIUBUTYAIbHBINA, KOJJIEKTUBHBIMN,
COIMAJIbHBIN, MPUEMIIEMbI, MOTUBUPOBAHHBIN, HEMOTUBUPOBaHHKIN pucku. Co-
BPEMEHHbBIE YPOBHH PHUCKa OMACHBIX cCOOBITUH. Upe3BbluailHble CUTyalluu — MOHS-
THE, OCHOBHBIE BUABL. [IpHpOAHbIE W TEXHOTCHHBIE YpPE3BBIYANHBIC CUTYAIIHH.
Cruxuiinple O€CTBUA U IPUPOJHBIE KATACTPO(BHI.

1.2. Be30nacHOCTh M YCTOMYMBOE pa3BUTHE. be30macHOCTh KaK OAHA U3
OCHOBHBIX MOTPEOHOCTEN YenoBeKa. 3HaUeHHE O€30IaCHOCTH B COBPEMEHHOM MU-
pe. bezonacHocTh U gemorpadusi.

[IpuurHbBI IPOSIBIEHUS OMACHOCTU. YeNoBeK KaK HUCTOYHHUK OMacHOCTU. Poub
YeJI0BEUECKOro pakTopa B MpUYMHAX peaTn3alud OaCHOCTEM.

AKCHOMBI 0€30ITaCHOCTH JKU3HEEATEIbHOCTH.

PernonanbHble 0COOEHHOCTH U ITPOOIIEMBI 0€30I1aCHOCTH.

PA3JIEJI 2. «<HEJIOBEK U TEXHOC®EPA.»

2.1. CTtpykrypa TexHocdepbl U €ee OCHOBHBIX KOMIIOHEHTOB. Bubl Tex-
HOC(EpHBIX 30H: MPOU3BOACTBEHHAsI, MPOMBIIJICHHAs, TOPOJCKasi, ceauTeOHas,
TpaHCHOpPTHAs U ObITOBasA. JTanbl ((OPMUPOBAHUS TEXHOCHEPHI U €€ IBOJIIOLIHS.

Tunel onacHeIX U BpeAHBIX (HAKTOPOB TeXHOC(hEpHI IJisi YeIOBEKa M MpPHU-
POIHOM CpeJibl: UHIPEIUECHTHBIE, OMOJIOrMYECKUE U AHEPTETUUECKUE 3arpsi3HEHMS,
Jerpajganus NpupoHoil cpeibl, THHOPMALIMOHHO-TICUXOJOTUYECKHE BO3EHCTBUA.
Bubl onacHbIX U BpeIHbIX (PaKTOPOB TeXHOC(HEPHI: BEHIOPOCHI U COPOCHI BPEAHBIX
XUMUYECKUX U OMOJIOTMUECKUX BEIIECTB B arMochepy U ruapochepy, aKycTHue-
CKOE€, DJIEKTPOMAarHUTHOE U PaJMOaKTUBHOE 3arps3HEHUS, IPOMBIILIEHHbIE U Obl-
TOBBIE TBEPAbIE OTXOJIbl, UH(POPMAIIMOHHBIE U TPAHCIOPTHBIE NMOTOKU. B3ammo-
JercTBrE U TpaHchopMalus 3arps3HeHui B cpeie ooutanus. O0pa3oBaHue cMora,
KHCJIOTHBIX JT0K/I€H, CHUKEHUE IUIOA0POINS MTOYBBI M KA4eCTBA MPOAYKTOB MUTA-
HUS, pa3pylICHHNE TEXHUYECKUX COOPYKEHHM U T.I. 3aKOH 0 HEM30eKHOCTH 00pa-
30BaHMS OTXOJIOB KU3HEIEATEIbHOCTH.

2.2. CoBpeMeHHOE cOCTOsIHUE TeXHOC(hepbl U TexHocPepHOoil Oe30nmacHo-
CTH.

Kpurepuu u napamerpsl 6€30MacCHOCTA TEXHOCPEPHI - CPEAHSIST POJOJIKU-
TEJIbHOCTh KU3HH, YPOBEHb HKOJOTHYECKH M MPOPECCHOHAIBHO O0YCIOBIECHHBIX
3a00s1eBaHuUM.

Heunsbexnocts pacmupenus texHochepsl. CoBpeMeHHbIe MPUHIUIIBI (Pop-
MUpOBaHUE TeXHOCHEpbl. APXUTEKTYPHO-TIIAHUPOBOYHOE 30HUPOBAHUE TEPPUTO-



puM Ha cenuTeOHBbIC, TMPOMBIIUICHHBIE U TAPKOBO-PEKPEAMOHHBIC 30HBI, TPaHC-
nopTHBIE y37bl. [IpropuTeTHOCTH BOMPOCOB OE30MACHOCTH U COXPAHEHMsSI MPUPO-
Il Tipu QpopMHUpoBaHUM TexHOc(heprl. JloArocpodyHoe MIIaHUPOBAHUE PA3BUTHS
TeXHOC(Ephl, MUHUMHU3AIUS OTIACHBIX U BPEIHBIX (PaKTOPOB 3a CYET KOMITJICKCHOM
U DKOJIOTUYECKOM JIOTUCTUKU KU3HEHHOTO IMKJIa MaTepuaibHBIX MOTOKOB B TEX-
Hoc(epe. ['opoackas u TexHochepHas JOTHCTHKA KaK METOJ TOBBIIICHHS Oe3-
OMACHOCTH W (POPMHUPOBAHUS OJIATONPHUATHON IS YelIOBEeKa Cpeibl OOUTaHUS.
Kynbrypa 06e30macHOCTH JUYHOCTH W OOIecTBa Kak (akTtop obecreueHus 0e3-
OIMacCHOCTH B TexHoc(hepe. be30macHOCTh U yCTOWYMBOE pa3BUTHE YETIOBEUECKOTO
Cco00111eCTBA.

CoctosiHue TexHOC(HEpHOH 0e30MacHOCTH B PETHOHE, TOPOJe — OCHOBHBIC
IPOOJIEMBI U ITyTH WX PEIICHHUS.

PA3JIEJI 3. «<AJIEHTU®UKAIIUSA U BO3JEMCTBUE HA YEJO-
BEKA U CPEJAY OBUTAHUSA BPE/IHBIX U OITACHBIX ®AKTOPOB»

3.1. Knaccuduxanus HeraTUBHbIX ()aKTOPOB cpelibl OOMTAHUA YeJI0Be-
Ka: Qu3nueckue, XMMHUUYECKUe, Ouonornueckue, ncuxodusuonorndeckue. [lons-
THE OIACHOTO M BPENHOro (pakropa, XapakTrepHble mpumepbl. CTpyKTypHO-
(yHKLIHMOHAJIBHBIE CUCTEMBl BOCHPHATHS M KOMIIEHCAIMM OPraHU3MOM YeJIOBEKa
u3MeHeHut  gakropoB  cpeapl  obutaHus. OCOOEHHOCTH  CTPYKTYpPHO-
GbyHKIMOHATIBLHOM OpraHu3alyu yejaoBeka. EcTecTBeHHbIE CUCTEMBI 3allUThHI YeJI0-
BEKa OT HETATHUBHBIX BO3JCHCTBUN. XapaKTEpPUCTUKN aHAIU3ATOPOB: KOXKHBIN aHa-
JN3aTop, OCsA3aHUE, OIIYIIeHHEe OOJu, TeMmIepaTypHas 4YyBCTBUTEIbHOCTH, MBbI-
[IEYHOE YYBCTBO, BOCIPUATHE BKyca, OOOHSHHE, CIyX, 3peHue. Bpems peaxuuu
YeJIOBEKa K JIEUCTBUIO pa3apaxkuTeneil. JlomycTumMoe BO3/IeCTBIE BPEIHBIX (ak-
TOpPOB Ha YeJioBeKa U cpeny odutanus. IloHaTue nmpeneabHO-10MyCTUMOIO YPOBHS
(mpenenabHO JOMYCTUMOM KOHUEHTpAalUu) BpeIHOro (hakTopa M MPUHLHUIIBI €ro
YCTaHOBJICHHS.

OpHeHTUPOBOYHO-0€30MaCHBII YPOBEHBb BO3ICHCTBHUS.

W cTouHrKY U XapaKTEPUCTUKU OCHOBHBIX HETaTUBHBIX (PAKTOPOB U OCOOCH-
HOCTHU UX JCHUCTBHS Ha YEJIOBEKA.

3.2. XumMn4yeckue HeraTuBHbie paKkTOpsbl (BpeaHbie Bewmecrsa). Kiaccu-
(duKalus BpeIHbIX BEIIECTB MO BHJIaM, arpEraTHOMY COCTOSIHHIO, XapaKTepy BO3-
JNEUCTBHSI U TOKCMYHOCTH. Kitaccel omacHocTr BpeaHbIX BemecTB. [yt moctyn-
JIEHUSI BELIECTB B OPraHU3M YEJIOBEKA, PACIPEIECICHUE U MIPEBPAIICHUE BPEIHOTO
BEII[ECTBA B HEM, JIEHCTBHE BPEAHBIX BellecTB. KoHKpeTHBIE MpuMephl HauboJsee
pacnpoCTpaHEHHBIX BPEIHBIX BEIIECTB M UX JCUCTBHUS Ha yeioBeka. KoMOMHUPO-
BAHHOE JICWCTBUE BPEIHBIX BEIIECTB: CyMMalus, MOTEHIUPOBAHUE, AHTArOHU3M,
HE3aBUCUMOCTh. KOMIIJIEKCHOE JEWCTBUE BpEeAHbIX BemecTB. [IpenensHo-
JOMYCTUMbIE€ KOHLEHTPAIMU BPEIHBIX BEIIECTB: CPEIHECYTOUYHAs], MAKCUMAIbHO
pa3oBasi, paboueld 30HbBI. YCTAaHOBJIEHHE JAOMYCTUMBIX KOHIIEHTPALMW BpPEIHBIX
BEILECTB NIPU UX KOMOMHHUPOBAHHOM JIEHCTBUU. XPOHUUYECKHUE U OCTPbIE OTpaBJie-
HUs, TPOodeCcCUOHANbHBIE U SKOJIOTHYECKH 00YCIIOBIEHHBIE 3a00JI€BaHUs, BbI3BAH-
Hble JeCTBUEM BpeIHbIX BellecTB. HeratnBHoe BO3A€iCTBUE BPEIHBIX BELIECTB



Ha cpeny oOuTaHusi, Ha ruapocdepy, MOUYBY, ) KUBOTHBIX U PACTUTEIBHOCTD, 00bEK-
ThI TEXHOC(EPHI.

OCHOBHBIE UCTOYHHMKH MOCTYIIJICHHUS] BPEIHBIX BEIIECTB B Cpely OOMTAHMUS:
IPOM3BOJICTBEHHYIO, TOPOJICKYIO, OBITOBYIO.

[TpomeinenHast mbutb. Y cioBusi oopazoanus. Knaccudukanus no mpouc-
XOXACHUIO, IO CI0cO0y 00pa3oBaHuA, MO XUMUYECKOMY cocTaBy. OcoGeHHOCTH
BO3JICHCTBHS MBI HA OPTaHU3M YEJIOBEKA.

Hanouactuipl — cieniriuka Bo31€MCTBUS HA )KUBBIE OPTaHU3MbI U
IIPOIIECCOB MEPEHOCA B OKPYKAIOIIECH Cpelie.

Coznanue 6e3omnacHbix ycioBuil Tpyaa B coorBetctBuu ¢ CCBT npu padote ¢
BpPEIHBIMU BEIIECTBAMU (MIPUMEHUTENHEHO K KOHKPETHON OTPaciH).

[lepBas (moBpaueOHas) MOMOIb MPU XUMUYECKHX OXKOTAX M OTPABJICHUSIX
BpPEIHBIMU BEIIECTBAMMU.

OcHoBHbIE TpeOOBaHUsI O€30MACHOCTH Ha MPEANPUATHIX XUMUYECKOM IMpO-
MBIILJIEHHOCTH, CBSI3aHHBIX C MPOU3BOJCTBOM BPEIHBIX BEIIECTB.

buonornyeckue HeraTuBHbIE (PAKTOPBI: MUKPOOPTaHU3MBI (OaKTEepuu, BUPY-
Chl), MAKPOOPraHU3MbI (pacTeHus U xKuBOTHbIE). Knaccudukarus 6M0I0rH4ecKux
HEraTUBHBIX (DAKTOPOB M UX UCTOYHHUKOB.

du3nyeckre HeraTuBHbIE (DaKTOPHI.

3.3. MexaHn4ecKkue M aKyCTHYeCKHe Kosie0anus, BuOpauus u myMm. Oc-
HOBHBIE XapaKTEPUCTUKU BUOPALIMOHHOTO IOJI U €IMHUIBI U3MEPEHUsI BUOpalu-
OHHBbIX napamerpoB. Knaccudukanusa BugoB BuOpanuii. BozneiictBue BuOpanuii
Ha yesoBeka U TexHocgepy. HopmupoBanue Bubpanuii, BuOpanoHHasi 00J1e3Hb.

Hcrounnku BUOpAIIMOHHBIX BO3JCHCTBUN B TEXHOC(EpPEe — X OCHOBHBIE Xa-
PaKTEPUCTUKH U YPOBHU BUOpALUH.

OCHOBHBIE XapAaKTEPUCTHKU AKYCTHUYECKOTO IOJISI U €IMHMIBI U3MEpPEHUs
napaMeTpoB Iyma. Kiaccudukaius akycTHUeCKUX KosieOaHuit u 1mrymoB. [lei-
CTBHME aKyCTHYECKHX KOJIeOAHUM - IIyMa Ha 4eJoBeKa, 0COOCHHOCTH BO3JICUCTBUS
Ha 4YeJIOBEKa aKyCTUYECKHUX KOJIEOaHUW PAa3IMYHbIX YACTOTHBIX JUANA30HOB — MH-
(pa3ByKOBBIX, 3BYKOBBIX, YJIbTPa3BYKOBBIX, (DU3MOJIOTMUECKOE M TCUXOJOTHYe-
CKOoe Bo3zaeucTBhE. [[puHINNBI HOPMUPOBAHUSI aKyCTHUYECKOTO BO3JIEUCTBUSA Pa3-
JMYHBIX TMANa30HOB. 3a00JIeBaHMsI, B TOM YHUCIE MPO(PECCUOHANbHbBIE, CBA3aHHbIC
C aKyCTUYECKHM BO3JIelicTBHEM. BiusiHue 1ryma Ha paboTOCIOCOOHOCTh YeIOBeKa
U €r0 MPOU3BOAUTENLHOCTh TpyAa. ICTOUHMKN aKycTUYECKUX KojeOaHui (1ryma)
B TeXHOC(EPE — X OCHOBHBIE XapaKTEPUCTUKHU U YPOBHHU.

3.4. DNeKTPOMAarHUTHbIE U3J1y4eHHus U 10Jisl. OCHOBHBIE XapaKTEPUCTUKH
AJIEKTPOMArHUTHBIX M3JIyYEHU M €IMHMIBI U3MEPEHHS apaMeTPOB AJIEKTpOMar-
HUTHOTO 10181, Knaccudukarys 3meKTpoMarHuTHRIX U3TyYEHUHN U TIoJiel — 1o Ya-
CTOTHBIM JIMAIla30HAM, 3JEKTPOCTATUYECKHUE M MArHUTOCTaTHYECKHE Mois. Bo3-
JIEUCTBUE Ha 4YEJIOBEKAa JJIEKTPOMArHUTHBIX W3JIyYEHHM M MOojei, 0COOEHHOCTH
BO3JICUCTBUSI AJIEKTPOMArHUTHBIX MOJIEW PA3JIMYHBIX BHUJIOB M YAaCTOTHBIX JUara-
30HOB.

3a0oneBaHusi, CBS3aHHbIE C BO3JAEHCTBUEM 3JIEKTPOMATHUTHBIX TMOJIEH.
[TpyHIMIIBI HOPMUPOBAHUS SJIEKTPOMATHUTHBIX HM3IYYEHUN PA3IUYHBIX YACTOT-
HBIX JUAIa30HOB, AIEKTPOCTATUYECKUX U MATHUTOCTATUYECKUX MOJied. OCHOBHBIE



MCTOYHUKH AJIEKTPOMArHUTHBIX IMOJIEH B TEXHOCPEpPE, UX YACTOTHBIE JUANIA30HBI U
XapakTepHble YpoBHU. Mcnonp30BaHNE AJIEKTPOMArHUTHBIX M3Ty4YeHUil B UH()OP-
MAIMOHHBIX U MEIULIMHCKUX TEXHOJIOTHUSX.

HudpakpacHoe (TEmI0BOE) U3IMyYCHUE KaK PAa3HOBUIAHOCTh 3IEKTPOMArHUT-
HOTO U3JTy4EHUS.

XapakTepUCTUKH TEIUIOBOTO M3IYYCHHS] U BO3JCHCTBUE TEIUIOTHI HA YEJO-
Beka. VMictounukn nH(ppakpacHOro (TEMIOBOT0) U3IIyYCHHS B TEXHOChEpeE.

JlazepHoe M3MyueHHE KaK KOT€PEHTHOE MOHOXPOMATHYECKOE AJIEKTpOMar-
HUTHOE U3JTy4YECHUE.

YacToTHbIE TMaIa30Hbl, OCHOBHBIE MMApaMETPhl Ja3ePHOTO U3ITYUYEHUS U €T0
kinaccudukanusa. Bo3nelcTBue J1la3epHOrO M3MyYEeHHsS] HA YEJIOBEKA M MPUHIIUIIBI
YCTaHOBJICHUSI MPEJEIbHO-TOMYCTUMBIX YpOBHEH. MICTOUHUKH JTa3epHOTO U3IIyYe-
HUSL B TexHocdepe. lcmonb3oBaHHE Ja3epHOTO HU3JIyYE€HUS B KyJIbTYpPHO-
3PENUIIHBIX MEPOTIPUATHUAX, UHOOPMAIIMOHHBIX U METUITTHCKUX TEXHOJIOTHSIX.

VYasTpaduoneroBoe uznydeHue. [lelicTBue u3iydeHUs Ha yenoBeka. bes-
OTMacHbIE ypPOBHU BO3JEHCTBUA. MCTOUHMKH YyIbTPaQHUOIETOBOTO HM3IYUYCHHS B
ouocdepe u TexHochepe.

3.5. Honmsupywomme usiaydyenme. OCHOBHBIE XAPAKTEPUCTUKU HOHHU3UPY-
IOIIETO TOJISI — O30BBIE XapaKTEPUCTUKHU: SKCIIO3UIIMOHHAS, SKBUBAJICHTHBIE J0-
3bl. AKTUBHOCTB PagroHyKINI0B. [Ipupoaa v BUbl HOHU3UPYIOMIETO W3TyUeHUsI.
Bo3znelicTBue MOHM3UPYIOMUMX U3JIy4EHUN Ha yenoBeka W npupony. Jlyuesas Oo-
ae3Hb. llpUHUIUIBI HOPMHUPOBAHMS HMOHUBHUPYIOIIMX H3IYYEHHUH, JOMYyCTHUMbIE
YPOBHU BHEILIHETO U BHYTPEHHETO OOIYUYEHMsI — JO30BbI€ U MPOU3BOIHBIE OT HUX.
EcTecTBeHHbIE U TEXHOT'€HHbIE HICTOYHUKH HOHU3UPYIOLIUX U3ITyUYEeHUH.

3.6. DuexTpuueckuii TOK. BUIIbI 3JIEKTPUUECKUX CETEN, MapaMeTpbl dJIEK-
TPUUECKOT0 TOKA U MCTOYHUKH 3JIEKTpoonacHocTu. HampsbkeHne npuKoCHOBEHUS,
HanpspKkeHue mara. KareropupoBaHue MOMEMICHHUS MO CTENEHU DJIEKTPHUECKON
omacHOCTH. Bo3nelcTBre 3IIEKTPUIECKOr0 TOKa Ha YeJIOBEKa: BUIBI BO3JCUCTBUSA
(TepMuYecKoe, DJICKTPOJUTHUECKOE, OUOJOTUYECKOE), JJIEKTPUUYECKUM ynap,
MECTHBIE AJIEKTPOTPABMBI, ITAPAMETPHI, OMPEIEISIONINE TSHKECTh TOPAKECHUS IICK-
TPUYECKUM TOKOM, ITyTH MPOTEKAHUs TOKa Yepe3 TEJI0 YeIOBeKa.

[IpenensHO AOMyCTUMBIE HAMpPsDKEHUS MPUKOCHOBEHUS W TOKW. BrimsHue
BUJa U TIAPAMETPOB AJICKTPUUYECKON CETH Ha MCXOJ TMOPAKEHHUS INEKTPUUSCKUM
TOKOM.

3.7. OnacHble MexaHu4yecKHe (akTopbl. VICTOUHMKM MeEXaHUYECKHUX
TpaBM, ONAaCHbIE MEXaHUYECKUE ABMXKCHUS U JCHCTBHUS 000pYIOBaHUS U HUHCTPY-
MEHTa, MObEMHOE 000pyA0BaHuE, TpaHCHOPT. Buasl Mexannueckux tpasM. ['ep-
METHYHbIE CHCTEMbI, HaXOJSAUIMECs IO JaBJICHUEM: KiIacCHU(PHUKAIUSI TepMeTHY-
HBIX CHCTEM, NMPUYUHBI BOSHUKHOBEHHUS OMACHOCTH T'€PMETHYHBIX CHCTEM, OIlac-
HOCTH, CBSI3aHHBIC C HAPYIIICHUEM TePMETUYHOCTH.

HomeHlxﬂlaﬂbHO ONAcCHblE MEXHOJ02UUYECKUE NPOUECCHL. TpC6OBaHI/I${ 0e3-
OITaCHOCTH, HNPEABABIIICMBIC K TCXHOJOTMYCCKUM IIPOLECCaM. Texnoornyeckui
PETIIAMCHT KaK OCHOBAa oOecrieyeHnss 0€30IaCHOCTH TEXHOJIOTHYSCKOTO Imponecca.



Conep:kaHue TEXHOJOTMYECKOTO periaMeHTa. HKEeHepHO-TEXHUYECKHUE CPEICTBA
0€30I1aCHOCTH.
besonacnocms npouzsoocmeennozo obopyoosanusi. OCHOBHOE INPOU3BOJ-

CTBEHHOE 00OpYJ0OBaHUE B XUMUYECKON MPOMBINIIEHHOCTH. OO1IMe HanpaBiIeHUs
CO3aHUS XMMHUYECKOTO 00opynoBaHus (yHUUKaALWs, UHTCHCU(DUKALHS, YKPYII-
HEHUE XUMUYECKOTo o0opyaoBanus). O0mue TpeboBanms K 6€30MacHOCTH TIPOU3-
BOJICTBEHHOTO 00OpYI0OBaHUSI.
[Tonsitue omacHo#l 30HBI. CrnocoObl MpeaynpekAeHUs BOSHUKHOBEHHS OIACHOM
30HBI (3aLMTHBIE YCTPOMCTBA - OrpakJarollue, MpeloXpaHUTEIbHbIE, MpeayIpe-
JTUTENIbHBIC).

CseroBas, 3ByKOBasi, 3HakoBasi curHainuzanus. L{sera 6ezonacuoctu. [1pudo-
pbI 6€301acHOCTH (MAHOMETPBI, aHEMOMETPHI U JIp.).
TpeboBanust K HAIEKHOCTU MPOU3BOACTBEHHOTO 000PYI0OBaHUSL.

Obecneuenue bezonacHocmu npu pemoHme npoOMbIULIEHHO20 000PYO0BAHUSL

OO6mas xapakTepuCcTUKa PEMOHTHBIX U OYHMCTHBIX padboT. ObecnieueHue 6e3-
OMAacCHOCTHU MPU PEMOHTE MTPOMBIIUIEHHOTO 000PY10BAHHUS.

Cucrema TEXHUYECKOTO OOCITYKUBAHMS U PEMOHTA 000pYAOBaHUS MPEANPHUs-
TUUA XUMHUYECKOU MpoMbilieHHOCTH. CoAepkaHne TEXHUYECKOT0 00CITyKUBaHUS.
[InaHOBO-TIpEAyIpEIUTENBHBIE PEMOHTBL. TeKymui peMoHT. KanuraneHbelli pe-
MOHT. [lonroroBka, opranusanus 1 NpoBEIEHHE PEMOHTHBIX padot. Ilinan opranu-
3armoHHBIX padoT (IIOP).
be3omnacHoCTh Ipy MPOBEIEHUU Ta300MaCHBIX PadoT.

be3onacHOCTh IpH MPOBEIEHUN PEMOHTHBIX Pa0OT B 3aKpBITHIX allaparax U
E€MKOCTSIX.
be3omnacHOCTh MpH MPOBEIEHUU OTHEBBIX padoT.
be3omnacHoCTh Mpy NPOBEIEHUN OUYUCTHBIX PadoT.

3.8. IIpouecchl ropeHuss U MOKAPOB3PHIBOONACHBIE CBOMCTBA BElIECTB U
MaTepHAaJIOB.

OOGmue cBesieHUs 0 TOPEHUH. Y CIIOBHUSI, HEOOXOUMBIE 11 BOSHUKHOBEHUS U
CTAallMOHAPHOI'O pa3BUTHUS Mpolecca ropeHus. Buapl ropeHus. XapaKTepUCTUKU
npoliecca ropeHus (CKOpoCcTh TOPEHHUsI, TEMIIEpaTypa rOpeHus).

®opMbl TOpeHus (COOCTBEHHO TOpeHue, B3pbIB, AeToHanus). [loHsaTue B3pbI-
Ba. [lonsATHE HEeTOHAIMM.

[ToxxapHast 0nacHOCTh TEXHOJIOTMYECKUX CPE.

Oco0GeHHOCTH TOPEeHUsI U B3PBIBOB MbLICH U MBIICBO3AYLIHBIX cMecel. [lepBuunble
Y BTOPUYHBIE B3PBIBBI ITBUIEH.

[Toka3zaTenu moxapoB3pbIBOONACHOCTH BEIIECTB U MATEPUAJIOB COIIACHO

['OCT 12.1.044-89 CCBT «IlokapoB3pbIBOONIACHOCTH BEIIECTB U MATEPHUAJIOB.
Homenkiatypa nokaszaTeneil 1 METOAbl UX ONPEACICHUS.

[Tonsitue roprouectu. Kinaccudukaius BemecTs 1 MaTEpUAIOB MO IPYIIIe To-
prouectu (Heroproume, TpyAHOrOpIOYre, TOPIOYHE).

[To>xapoB3pbIBOOMACHBIE CBOMCTBA CMECE TOPIOYUX MApPOB U Ta30B C BO3AYXOM.
O6nactp BociuiaMeHeHus. HkHMIT U BEpXHUM KOHLEHTPAIMOHHBIE U TeMIlepa-
TYpHBIE TPENEIIBl PACIIPOCTPAHEHUS INIaMEHU. DaKTOPBI, BIAUSIOIIMNE HA MPEAEIbI



pacTpocTpaHeHus IuIaMeHd. MeTolbl pacyeTa U 3KCIEPUMEHTAIBHOTO OIpEAeIie-
HUs KOHIIEHTPALUMOHHBIX U TEMIIEPATYPHBIX IMPEIEIOB PACHPOCTPAHECHUS IUIaMe-
HA. MUHUMAaIIbHASA SHEPrUs 3aXUranus. MUHHMaIbHOE B3PBIBOOIIACHOE COJIEpKA-
HUE KUCJIOpOoAa.

JIerkoBOCILUTAMEHSIOIIHUECS U TOPIOYME KUAKOCTH. TemmepaTypa BCIBILIKA
[IapOB ¥ TEMIIEPATYpPa BOCILIAMEHEHHUS.
[TokapOB3pBIBOOITACHBIE CBOMCTBA NbUIEH. BllMsiHUE BIaXHOCTH, JUCTIEPCHOCTH U
TEIUIOThl CTOPAHUS MbUICH HA HWKHUM KOHLUEHTPALIMOHHBIA MPEAEN PacrnpocTpa-
HEHHUS TIAMEHU.

VYcaoBusi camMoBO3ropaHusi BEHIECTB pa3iuyuHoi npupossl. Kimaccudukanms
BEILIECTB, CKIIOHHBIX K CAMOBO3TOPaHUIO.

3.9. Crarnueckoe 3J1eKTPU4ecTBO. [[pUUMHBI HAKOIUJIIEHUS 3aps/IOB CTATH-
YECKOro JJIeKTpruyecTBa. VICTOUHHUKM CTATUYECKOIO AJIEKTPUYECTBA B IIPUPOJE, B
ObITYy, Ha MPOMU3BOACTBE U MX XAPAKTEPUCTUKH, BO3HUKAIOLIUE HAIMPSKEHHOCTH
AIEKTPUYECKOTO TOJISA, dJIEKTPOCTATUUECKUE 3aPSIIbI.

MonHus Kak paspsj CTaTUYECKOro ANEKTpUYecTBa. BUIbI MOJTHUM, ONTACHBIE
(bakTopbl, pa3psAabl MOJIHUH, XapAKTEPUCTUKNA MOJIHHH.

PA3AEJ 4. <BAIIUTA YEJOBEKA U CPE/IbI OBUTAHUSA OT
BPEJHbBIX U OINACHBIX ®AKTOPOB INPUPOJHOI'O, AHTPOIIO-
I'EHHOI'O M TEXHOTI'EHHOTI'O ITPOUCXOKAEHUS»

4.1. OcHOBHbIe NPUHUHUNBI 3alUThI. CHIDKEHUE YPOBHSI OMACHOCTH M
BPEIHOCTH HMCTOYHUKA HETAaTHBHBIX (DAKTOPOB MyTEM COBEPIICHCTBOBAHUS €TI0
KOHCTPYKIIMU M paboyero mpoiiecca, peaiu3yeMoro B HeM. Y BEITUYEHUE PacCTos-
HUS OT UCTOYHHMKA OMACHOCTH JI0 OOBEKTa 3alIUThl. Y MEHBIIICHHE BPEMEHU Ipe-
ObIBaHMSI OOBEKTA 3aIIUTHI B 30HE MCTOYHMKA HETaTMBHOTO BO3JEHCTBUA. Y CTa-
HOBKa MEXIy MCTOYHUKOM OIACHOCTH WJIM BPEAHOTO BO3JCHCTBUS U OOBEKTOM
3aIUTHI CPEJICTB, CHUKAIOIIMX YPOBEHb OMAacHOTO U BpeAaHoro dakropa. [Tpume-
HEHHUE MAJIOOTXOJIHBIX TEXHOJIOTUN U 3aMKHYTHIX HUKIOB. [[OHSITHE O KOJIJIEKTHUB-
HBIX Y UHAUBUyaTbHBIX CPEJICTBAX 3aIUTHI.

4.2. 3amuTa 0T XUMMYECKHX U OHOJIOTHYECKHX HEraTUBHBIX (JaKTOpPOB.
OO01ue 3a7aul 1 METOBI 3AILUTHL: PALMOHAIBHOE pa3MELEHUE UCTOYHMKA IO OT-
HOIIICHUIO K OOBEKTY 3allUThI, JOKAIU3AUs UCTOYHUKA, YJaJeHUE BPEIHBIX Be-
IIECTB M3 3alUTHOM 30HbI, IPUMEHEHHME WHIMBUAYAJIBHBIX WU KOJUIEKTUBHBIX
CPEACTB OYMCTKU U 3aLLUTHI.

3awuma om 3aepsazHenuss 6030YUIHOU Cpedbl. BEHTUNSAINA: CUCTEMBI BEHTHU-
JSIUW 1 WX KJIacCU(UKAIUS; eCTECTBCHHAsS U MEXaHUYECKasi BEHTUIISAIUS; 0011Ie-
oOMEHHasi U MECTHasi BEHTWJISAIUS, MPUTOYHAS] U BHITSDKHAS BEHTIUISIIHS, UX OC-
HOBHBIC BUIB U IPUMEPHI BHITIOTHEHU. TpeO0oBaHUS K YCTPOUCTBY BEHTHIISAIINH.

QOuucmka om 8pedHbIX 8ewjecms ammocghepvl u 6030yxa paboueil 30nvt. Oc-
HOBHBIC METOJIbI, TEXHOJIOTHH M CPEJCTBA OYKMCTKH OT TBLIM M BPEIHBIX Ta30B.
CymHoCcTh paboThl OCHOBHBIX THITOB MBUICYJIOBHTENICH U Ta3oyjaoBuTene. umu-
BU/yaJIbHbIC CPEJICTBA 3AIUTH OPTaHOB JIBIXaHUS.



3awuma om 3azpsazHenus 600HOU cpedbl. OCHOBHBIC METO/IbI, TEXHOJIOTUHU U
CpeIcTBa OYUCTKU BOJBI OT PACTBOPUMBIX HEPACTBOPUMBIX BPEIHBIX BEIIECTB.

Pacceusanue u pazbasnenue epeonvix 6vibpocos u copocos. llonsarue Hop-
MAaTHUBHO JOITyCTUMBIX COPOCOB M BPEMEHHO COTJIACOBAHHBIX BBIOPOCOB U COPO-
coB. CyIIHOCTh paccenBaHus U pa30aBiIeHUSI.

Memoovl obecneuenuss kKavecmea numMbesol 800bl U 8000n002omoska. Tpe-
OOBaHMS K KQ4eCTBY MUTHEBOU BOJIbI. METOIBI OUMCTKU U 00€33apayKUBAHUS TTUTh-
eBOil BOJbI. XJIOPUPOBAHUE, O30HUPOBAHUE, YIbTpaduOIETOBas U TEpMUUYECKAS
obpabotka. CopOLMOHHAs OYUCTKA, OMPECHEHHE U 00eCcCoIMBaHUE MUTHEBOM BO-
16l JIoCTOMHCTBA M HEJIOCTATKU METOJIOB, 0COOEHHOCTU MPUMEHEHHUS.

KomnekTuBHbIE U MHIUBUTyaIbHBIE METOBI U CPEJICTBA MOJATOTOBKH MUThE-
BOH BOJIbI. MOAYyJIbHBIE CUCTEMBI BOJIONIOJITOTOBKH, UHMBUIyaIbHBIE YCTPOICTBA
OUYHCTKHU MUTHEBOM BOJIBI.

Memoowr ymunuzayuu u nepepaboOmxu aHMpPONOSEHHLIX U MEXHO2EHHbIX
omxo0006. Knaccudukaiusi 0TX0/10B: OBITOBBIE, MPOMBIILICHHbBIC, CEIbCKOXO035M-
CTBCHHBIEC, PaINOAKTUBHBIC, OMOJIOTHYECKHE, TOKCUYHBIE — KJIACCHI TOKCHYHOCTH.
CoBpeMEHHBIE METOJIbI YTHIIM3AIMd M O00e3BPEKHUBAHUSA OTX0/0B. OTXOABI Kak
BTOPHYHBIC MaTEPHATLHBIE PECYPCHI.

4.3. 3amuTa OT HEPreTHYECKUX BO3ACHCTBUN M (PU3HYECKHUX IOJIeH.
OCHOBHBIC TPUHIIUIIBI 3AITUTHI OT (PU3MUECKUX TOJICH: CHIDKCHHUE YPOBHS H3Tyde-
HUS UCTOYHUKA, yJIaJIeHuE 00bEKTa 3aIUThl OT UICTOYHUKA U3ITy4YEHUS, SKPAaHUPO-
BaHUE M3JIYYCHUH — MOTJIONICHUE U OTPAKEHUE SHEPTUU.

3awuma om eubpayuu: OCHOBHBIE METOJbI 3aIlUTHl U MPUHIIUI CHIKCHHUS
BuOparuu. MuauBuayansHeie cpenctBa BUOpo3amuThl. KoHTpoib ypoBHS BUOpa-
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3awuma om wyma, ungpa- u yrempaszgyka. OCHOBHbIE METOIbl 3ALUTHI:
CHIKEHHUE 3BYKOBOW MOIITHOCTH MCTOYHHKA IIyMa, PAallMOHATBHOW pa3MeIcHHUE
MCTOYHHKA IITyMa M 00BEKTa 3alUThl OTHOCUTEIRHO APYT PYTa, 3alluTa PaccTos-
HUEM, aKyCTHYecKas oOpaboTKa MOMEMIECHHUs, 3BYKOHM3OJIAIHNS, SKPAHUPOBAHUE U
npUMEHEHUe TIymmuTeneld myma. [I[puHINUI CHIKEeHHs IIiyMa B KaXKJIOM W3 METO-
JIOB 1 00JIACTH WX UCTIOIb30BaHUs. OCOOEHHOCTH 3aIlIUTHI OT HHPpa-U yIbTPa3BY-
ka. MHauBUyaapHbIC CpeacTBa 3amuThl. KOHTPOIh YPOBHS HHTCHCUBHOCTH 3BY-
Ka.

3awuma om 21eKMPOMASHUMHBIX USAYYEeHUU, CMamuyecKux, djleKmpuye-
CKUX U MacHumHulx nojeu. OOUIMe TPUHLMUIIBI 3aIIUTHI OT 3JIEKTPOMATrHUTHBIX T0-
Jeil. DKpaHUPOBAHUE M3ITYUYEHUN - DJIEKTPOMArHUTHOE DKPAaHUPOBAHUE, DIEKTPO-
CTaTUYECKOE IKPAaHUPOBAHME, MATHUTOCTATHYECKOE JKpaHupoBaHue. DPhHeKTUB-
HOCTh dKpaHupoBaHusi. OCOOCHHOCTH 3aIUTHl OT U3yUYCHUN TTPOMBITIVICHHON Ya-
ctothbl. [loHsiITHE O pamUONPOrHO3€ HA MECTHOCTH, OCOOEHHOCTH M TpeOOBaHUN K
Pa3MEIICHUIO UCTOYHUKOB M3JIYYCHHUS PaJIMOYacTOTHOTO Juamna3zoHa. MuauBumy-
aJIbHBIC CPEJICTBA 3alTUThl. KOHTPOIb YPOBHS M3IyYCHHH W HAMPSHKCHHOCTH II0-
JIe¥ pa3IMYIHOTO YaCTOTHOTO JHMAara3oHa.

3awuma om nazeprnozo usnyuenus. Kiaccudukanus azepoB Mo CTENEHU
omnacHocTd. OOIIHME MPUHIIUTIBI 3aITUTHI OT JIA3EPHOTO U3TYICHUS.



3awuma om un@pakpacrHoco (mennosozo) uznydenus. TeTION30JALINS,
HKPAHUPOBAHUE — TUIHI TETUIO3AIUTHBIX SKPAHOB.

3awuma om uonuzupyrowux uzaydenun. OOIMIME TPUHIUIBI 3AIIUTHl OT
WOHU3UPYIOMINX H3TyYEeHUNH — OCOOCHHOCTH 3aIUThI OT PA3JIMYHBIX BHUJIOB HM3ITY-
yeHuit (ramma, Oeta u anbda uznydenus). OCOOEHHOCTH KOHTPOJIS YPOBHSA MOHHU-
3UPYIOMINX U3TYUYCHUHN pa3IMYHbIX BUJIOB.

Memoowl u cpeocmea obecneuenus d1exkmpobdeszonacocmu. IlpuMeHnenue
MaJblX HAMPSHKEHUN, JIEKTPUYECKOE pa3lie]ICHUE CETeH, DJIEKTpUYecKasl M30Js-
Ms, 3allldTa OT MPUKOCHOBEHUSI K TOKOBEAYLIUM YaCTSIM, 3alIUTHOE 3a3€MJICHHUE
(TpeOoBaHUsl K BBITIOJIHEHUIO 3a3€MJICHHMS), 3aHYJEHHUE, YCTPOMCTBA 3alIUTHOTO
oTkitoueHus. [IpuHImnbl paboThl 3aIUTHBIX YCTPOWCTB — JTOCTOMHCTBA, HEIO-
CTaTKH, XapaKTepHbIe 00JIaCTH MPUMEHEHHs, 0COOEHHOCTH PaObOThl MPUMEHUTEIh-
HO K Pa3JMYHbIM TUIIAM 3JIEKTPUUYECKUX ceTel. IHAMBUTyalbHbIE CPEACTBA 3aIlIU-
ThI OT TIOPAXKEHUS NEKTPUUECKUX TOKOM. KOHTpOIb mapamMeTpoB 3JIEKTPOCETEN —
HaIpsDKEHUS, TOKa, U30Juu (a3, onpeaencHue (asbl.

3awuma om cmamuueckoeo snekmpuyecmaa. MeToibl, HCKIIOYAONIUE U
yMEHbIIAIOME 00pa30BaHUE CTATUUYECKUX 3apsiiOB; METOAbI, YCTPAHSIOIIHUE 00-
pasyromume 3apsiasl. MoHMEe3ammTa 30aHI U COOPYKEHUM — TUIIBI MOJTHUEOTBO-
JIOB, YCTPOMCTBO MOJIHME3AIIUTHI U TPpeOOBaHUS K €€ BhIMoJiHeHuto. Kareropupo-
BAHWE 3[JaHUI U COOPYKEHUH IO CTENEHU OMACHOCTH MOPAKEHUS MOJIHUM.

3awuma om mexanuueckoeo mpasmuposanusi. OrpauTeNbHbIE YCTPONCTBA,
PEeIOXPaHUTETbHBIE U OJIOKUPYIOIIME YCTPOMCTBA, YCTPOMCTBA aBapHITHOTO OT-
KJIFOUEHUSI, OTPAHUYUTEIBHBIE YCTPOWCTBA, TOPMO3HBIE YCTPOMCTBA, YCTPOMCTBA
KOHTPOJISI U CUTHANM3AINK, TUCTAaHIIMOHHOE yrpasienue. [IpaBuna obecnieueHus
0€301acHOCTH TIPH paboTe ¢ PyUYHBIM HHCTPyMEHTOM. OCOOCHHOCTH OOCCIIeUeHHUS
0€30MacHOCTH MOABEMHOT0 000PYI0BaHUS U TPAHCTIOPTHBIX CPE/ICTB.

4.4. O0ecnieyeHue 0e30MACHOCTH CUCTEM, Pa0OTAOIIMX MO JaBJICHHUEM.
[TprunHbl aBapuii U B3phIBOB cocy10B. O01IMe TpedoBaHusl 0€30MaCHOCTH, MPEIb-
ABJIIEMbIE K cOCyAaM, pabOTAarOIIMM MO/ JaBJIEHUEM (K M3TOTOBJICHUIO, SKCILTya-
Talllu, PEMOHTY). TeXHUYECKOE OCBHUIETEILCTBOBAHUE COCYIOB.

Bayiionsl 7151 CKATHIX, CKUKEHHBIX M PACTBOPEHHBIX ra3oB. [IpuunHBI B3pHIBOB
O0aJITIOHOB. Y CTPONCTBO, MAPKUPOBKA U OCBUJIETEILCTBOBAHNE OAJINIOHOB. DKCILTY-
aTalus, XpaHEeHHUEe U TPAHCIIOPTUPOBKA.

[{ucTepHBI ¥ OOYKH JJISI IEPEBO3KU CIKUKEHHBIX Ta30B.

4.5. Be30nacHoOCTh IKCILIyaTalluu TPYOONMPOBOJI0OB B XMMHUYECKOIl MPo-
MBINLJIEHHOCTH. be3omacHast sKcrutyaranus, Mpokiaaaka TpyoompoBogoB. Kowm-
MEHCAIUS TEIJIOBBIX yJIMHEHUN. ApmaTypa. TertoBast H30JsIusl U OKpacka Tpy-
601poBo10B. OCBUIETEIHCTBOBAHNE TPYOOTIPOBOIOB.

4.6. be3onacHas KCILUIyaTauus KOMIIPeccOpoB. VICTOYHMKH OMAacHOCTH
npu cxkatuu rasoB. CucrteMa cMas3Kud U cMa3ouHble Macia. CucrteMa OXJIaxaeHUs
KOMITPECCOPHBIX yCTaHOBOK. CriennanbHble TpeOoBaHUSI O€30MaCHOCTH.

besonacHocTh 3KcIyaTanuu HacocoB. LleHTpoOekHbIe, TTOPIIHEBLIE, CIIEIIU-
aJIbHbIE HACOCHI.
be3onacHOCTh 3KCIUTyaTallud Ta3rojbAepoB. MOKpbIE, CyXue, HU30TEepPMHUUYECKHE
ra3roJibJephl, Ia3robAepbl BBICOKOTO JIABJICHUS.



4.7. AHaIM3 U OLleHMBaHNE TEXHOTEHHBIX M NMPUPOAHBIX PUCKOB. [Ipen-
MET, OCHOBHBIE MIOHATHS U almnapar aHalu3a PUCKOB. PUCK Kak BEpOSTHOCTb U 4Ya-
CTOTA peaju3aliy OMMACHOCTH, PUCK KaK BEPOATHOCTh BOSHUKHOBEHHUSI MaTepralb-
HOT'0, 9KOJIOTMYECKOT0 ¥ COLMAIBHOrO yiepoa. KauecTBeHHBIN aHANU3 U OLEHU-
BaHHE pUCKa — NPEJIBAPUTEIbHBIN aHAIN3 PUCKA, TOHATUE JEPEBHEB MPUYUH U I10-
cnenctBuil. KonuuecTBEHHBIN aHanu3 U OLEHUBAHUE PUCKA — OOIIME TPHUHIIUIIBI
YUCJIIEHHOTO OLIEHMBAHHME pHUCKA. MeToAbl MCIOIb30BAaHUS SKCIEPTHBIX OLEHOK
IpU aHAJINW3€ U OLIEHWBAaHUU pucKa. [loHATHE OmMacHOIl 30HBI U METOJOJIOTHUS €€
olpeseeHusl.

3uaxku 6ezonacrocmu: 3amnpeuiarolive, MpeIynpexaaoue, IpeanuchBa-
IOLIME, yKa3aTelbHbIE, T0)KapHOU 0€30M1aCHOCTH, 3BaKyallMOHHbIE, METULIUTHCKOTO
Y CAHUTApPHOI'O HAa3HAYECHMUS.

PA3JIEJ 5. «KOBECOHEYEHUE KOM®OPTHBIX YCJIOBHUH IS
AKU3HU U AEATEJIBHOCTHU YEJIOBEKA»

5.1. llonssiTne KOM(OPTHBIX WJIH ONTHUMAJIBHBIX YCJA0BHH. B3auMocBa3b
COCTOSIHHSI 3[T0POBbsI, pabOTOCIIOCOOHOCTH U MPOU3BOJUTEIBHOCTH TPYAA C COCTO-
SHUEM yCJIOBUM XKW3HU U TPyJa YEJIOBEKA, MAPAMETPAMU CPEIbl )KU3HEACATEIIBHO-
cTu uenoBeka. OCHOBHBIE METOJIbI, YJIYYIIAIOMIME CAMOYYBCTBHE U pabOTOCIO-
COOHOCTh YeJOBEKA: HE MPEBBINICHUE JOMYCTUMBIX YPOBHEH HETaTUBHBIX (PaKTO-
POB U UX CHHXKEHHUE 10 MUHUMAJIBHO BO3MOXKHBIX YPOBHEH, pallMOHAIA3aLNs pe-
KUMa TpyJa M OTIbIXa, yA00CTBO pabouyero mecra M pabodeil 30HBI, XOPOIIUi
[ICUXOJIOTUYECKUN KIMMAT B TPYJIOBOM KOJUIEKTMBE, KIIMMAaTUYECKUE YCJIOBHUS B
30HE JKU3HEACSITEIIbHOCTH, ONTUMAaNIbHASI OCBEIICHHOCTh U KOMGOpPTHAsI CBETOBas
cpena.

5.2. MukpokjiIuMaT noMelieHui. Mexanus3m TerooOMeHa MEXIy 4elo-
BEKOM U OKpYy’Karouien cpenoi. KnuMmarnueckne napameTpsl, BIHSIOMIAE HA TEIl-
J000MeH. B3auMOCBSI3b KIMMATHYECKUX YCIOBHM CO 310pOBbEM U pabOTOCIIOCO0-
HOCTBIO 4€JIOBEKa. Tepmoperynsuus opraHu3Ma 4esloBeKa. | urmeHu4yeckoe Hop-
MUPOBAaHHE MMApPaMETPOB MHKpOKIMMaTa. MeToasl obOecrieueHUus: KOoMGOPTHBIX
KJIMMAaTHYE€CKUX YCJIIOBUM B TMOMENIEHUSIX: CUCTEMbl OTOIUICHUS, BEHTWIALUU U
KOHJIUIIMOHUPOBAHUS, YCTPOMCTBO, BBHIOOP CHUCTEM U HX MPOU3BOAUTEIHHOCTH;
CpPEACTBA JUISl CO3JaHUs ONTUMAIbHOTO a3POMOHHOIO COCTABA BO3AYILIHOM CPENBI.
KoHTpoJib napaMeTpoB MUKPOKJIMMATA B IOMEILICHUU.

5.3. OcBeleHne U CBETOBAasi cpeda B MoMelleHnu. BiusHue coCTOSHUS
CBETOBOMW Cpe/ibl MOMEIEHUSI HA CaMOUYyBCTBUE U PabOTOCIIOCOOHOCTh YEIOBEKA.
XapakTepUCTUKU OCBELIECHHS U CBETOBOM cpelbl. DaKTOPhI, ONPEACISIONINE 3PU-
TEJIBHBIM U TICUXOJIOTMUECKH KOMGOpT. Bumbl, CHCTEMBI W TUIBI OCBEIICHUS.
HopMupoBaHne HCKyCCTBEHHOTO M €CTECTBEHHOI'O OCBEILICHUS. VICKyCCTBEHHBbIE
HMCTOYHHMKH CBETA: TUIIBl HCTOYHUKOB CBETA U OCHOBHBIE XAPAKTEPUCTUKH, JOCTO-
WHCTBA M HEIOCTATKU, OCOOEHHOCTU MTpuMeHeHUs1. OCOOEHHOCTH MPUMEHEHHUS ra-
30pa3psAIHBIX 3HeprocOeperaroumx MCTOUYHUKOB cBeTa. CeemubHuKuy: Ha3HAYe-
HUE, TUIbI, 0COOEHHOCTH NMpUMeHeHUs. [IpoMBIIITIEHHbIE CBETUIILHUKH, UCTIONb3Y-
€Mble Ha XWMHYECKUX MPEANpHUATUIX (IbUJIEBIArOHEIPOHUIIAEMBIE, B3PhIBOOE3-
omacHbIE U Jp.).



[IBeToBas cpena: BIMSHHUE I[BETOBOM Cpelibl HA pabOTOCIIOCOOHOCTh, YTOM-
J5I€EMOCTh, 0COOEHHOCTH (OPMUPOBAHHUS IIBETOBOTO MHTEPHEPA JJISI BBHIMOJIHEHUS
pa3IMYHBIX BUOB paboT U 0TAbIXa. OCHOBHBIC MIPUHIIMITBI OPraHU3AIMH Pab0Yero
MecTa JUIsl co3AaHus KOM(OPTHBIX 3PUTENBHBIX YCIOBUUA M COXpPAHEHHs 3pEHUSI.
Br16op 1 pacyeT OCHOBHBIX MapaMeTPOB €CTECTBEHHOTO, UCKYCCTBEHHOTO M COB-
MEILEHHOTr0 ocBenieHus1. KOHTposp mapaMeTpoB OCBELICHHUS.

PA3JEJ 6. «IICUXO®PUZNOJOI'MYECKHUE U D9PI'OHOMMNYE-
CKHUE OCHOBBI BE3OITACHOCTN»

6.1. Ilcuxuyeckne mpouecchl, CBOMCTBA M COCTOSIHMS, BJIMSIONIHE HA
0e3omacHOCTh. [Icuxuyeckue mpoueccel: NaMsITh, BHUIMAHUE, BOCIPUSITUE, MbIII-
JIEHWE, YyBCTBA, 3MOLIMH, HACTPOEHHUE, BOJISI, MOTUBalus. lIlcuxudyeckue cBouCTBa:
XapakTep, TEMIEPAMEHT, TICUXOJIOTUYECKUE U COMOHUYECKHUE TUTIBI Trojen. [lcu-
XUYECKUE COCTOSIHUA: [UIMTEIbHBIE, BPEMEHHBIE, Iepuoauyeckue. UpesmepHbie
(GOopMBI ICUXUYECKOTO HanpsbKeHUs. BinsHue ankoross, HApKOTUYECKUX MU TICH-
XOTPOMHBIX CPEACTB Ha 0€30MacHOCTh. OCHOBHBIE MCHXOJOTMYECKUE MPUYUHBI
OIIMOOK U CO3/IaHMsI OMACHBIX CUTyaluil. OCOOEHHOCTH T'PYIIIOBOM MCUXOJIOTHH.
[Tpodeccuorpamma. Mnxenepnass ncuxonorus. Ilcuxonuarsoctuka, npogeccuo-
HaJbHasl OPUEHTAIUS U OTOOp CHEUAIKMCTOB ONEPaTOPCKOro npoduist. GakTopsl,
BIIMSAIOLIMX HA HAZEKHOCTh AEHUCTBHUM OIEPATOPOB.

6.2. Buabl u yciaoBHs TPYAOBOH AeATEJbHOCTH. Buael TpynoBoul nes-
TENbHOCTH: (UBNYECKUN U YMCTBEHHBIN TPy, GOPMBI (PU3NUECKOTO U YMCTBEHHO-
ro TpyZaa, TBopueckuil Tpya. OmacHble U BpeIHbIE MPOU3BOACTBEHHbIE (DAKTOPBHI.
OCHOBHBIE TPYIIIBI ONMACHBIX U BPEAHBIX NMPOU3BOACTBEHHBIX (pakTopoB. Kiaccu-
¢ukauus yciaoBUH TpyJa MO TSKECTH U HANpPSHKEHHOCTH TPYAOBOIO Ipoliecca.
Knaccuduxkanus ycnoBuii Tpyaa no gakropam mpou3BOJCTBEHHON cpenabl. [lons-
THE yCJOBHM Tpyaa. DakTopbl, BO3ACUCTBYIOIIME Ha (HOPMHUPOBAHHE YCIOBUM
Tpyaa. 'ocygapcTBeHHas dKcnepTusa ycinoBui Tpyaa. [lopsaok nposenenus arre-
cTanuuu pabo4ynx MeCT MO YCIOBUSAM TPY/a.

6.3. DpronomMmuyeckue OCHOBBI 0€30MMACHOCTH. DPrOHOMHKA KaK HayKa O
PaBUJILHOM OpraHU3aliy YeJIOBEYECKOM AeSTENbHOCTH, COOTBETCTBUU Tpyaa (u-
3MOJIOTUYECKUM U TMICUXUYECKUM BO3MOXKHOCTSIM 4eJioBeKa, oOecrieueHue rhdek-
TUBHOW pabOThI, HE CO3/IAIONIECH yrpo3bl I 3[0pOBbs YesnoBeka. Cucrema «4deno-
BEK — MalllMHa — Cpeaa». AHTPOIIOMETPUYECKAsl, CECHCOMOTOPHAs, YHEPTETHYE-
cKas, OmoMexaHM4ecKass M MCUXO(pU3MOIOTHYECKas COBMECTUMOCTh 4YeJIOBEKa U
MamuHbl. Opranusamus padodero Mecra: BBIOOP MOJIOKEHUS padOTaroIIero, mpo-
CTPaHCTBEHHAsi KOMIIOHOBKA M pa3MepHbIE XapaKTepUCTUKU paboyero Mecra, B3a-
UMHOE TIOJIO’KEHHE pab0YMX MECT, pa3MEIleHNEe TEXHOJOTUYECKOW U OpraHu3alu-
OHHOM OCHACTKH, KOHCTPYKIUHU U PACHOJIOKEHUE CPEACTB O0TOOpakeHus: MHGOp-
Manuu. TexHuueckast 3CTETHKA.

TpeOGoBaHus K opraHu3aldyd pabOyYero MecTa Mojb30BaTeNsl KOMIIbIOTEPA U
0(UCHON TEXHUKHU.

PA3JIEJ 7. «<YPE3BBIYAHHBIE CUTYAIIUU U METO/IbI 3A-
HAUTHI B YCJIOBUSAX UX PEAJIM3ALIUN)



7.1. Oomue cBexennsi 0 YC. OCHOBHBIE MOHATUA U ONPEAECICHUS, KIIACCU-
¢dukanms 4pe3BbIYAMHBIX CUTYallMid TEXHOTEHHOTO, MPUPOJHOTO W BOCHHOIO Xa-
pakTepa u uX OCHOBHbIE XapakTepucTuku. [Ipuunnel BozHukHOBeHUs: YC. Cranuu,
ckopocth u pazsutue YC [lopaxkaromme dhakTopsl ncTOUHHKOB UC TEXHOTEHHOTO
U IpupoHOoro Xapakrepa. Knaccudukanms cTHXUHBIX O€1CTBUA.

Cucrema ONoBEIICHHs O Ype3BbIYalHBIX cuTyauusax. O0ecrieyeHue JIMYHOU 1
obmei 6e3onacHocTr npu YC. OmpeneneHue CTENEHW MOTEHIIMAILHOW OIMacHO-
ctu. OCHOBBI MPOTHO3UPOBAHUS U MIPEYITPEKACHUS YPE3BbIUANHBIX CUTYALUN.

7.2. Ilo:kap u B3pbIB.

Cucmemul nosrcaprnoti 6ezonacnocmu. lloscapnas npogpunaxmuxa.

OCHOBHBIE IPUYMHBI 3arOPAaHUM, IT0’KAPOB U B3PBIBOB HA NMPEANPUITHAX XU-
Mu4eckor mpomeblnieHHocTH. Knaccudukanus noxapos. Iloxaphas nmpodunax-
THUKa 00BEKTA.

OcHOBHBIE Mepbl 00€CIeUeHUsT TOKapHOU 0€30MaCHOCTH TEXHOJOTHMYECKHX MpO-
LIECCOB.

TpeGoBaHus K cucTeME MPEAOTBPALICHUS MOKAapOB M B3PBIBOB: MPEIOTBPA-
nieHrue oOpa30BaHMs TOPHOYEl U B3PBIBOOMACHOW Cpefibl, MPeA0TBpalieHue odpa-
30BaHMS B TOPIOYEH Cpe/ie UCTOUHUKOB 3aKUTAHMS.

ObecnieueHne 6€30MacCHOI HKCIUTyaTalluy anmnaparoB JUIs MepepadoTKU Tro-
pIOUYMX Tra3oB, XXKUAKOCTEW M CBITyYUMX MarepuanoB. KOHTpoJb cocTaBa roprouei
cpensl. [IpumeHenre MHTHOUPYIOMKX U (JIETMaTU3UPYIOIIKX 100aBOK, paboyeil u
aBapuiiHON BeHTWISIMU. OrpaHMYEHUE MAcChl TOPIOYMX BELIECTB U O€30MaCHBIM
CIIOCco0 MX pa3MelieHus.

HckiroueHre HCTOYHUKOB BOCIUIAMEHEHUS! U IPUMEHEHHE COOTBETCTBYIOLIE-
ro AJIEKTPOOOOPYIOBAHUS;, PErJIaMEHTAIMsI OTHEBBIX paboT; cobitoneHue Tpebdo-
BaHUI MCKPOOE30MacCHOCTH; PErflaMeHTalls MaKCUMaJIbHO JOMYCTUMOM TeMIiepa-
Typbl HArpeBa; JIMKBUAALMS YCIOBUNA CAMOBO3TOPAHUSI.

Knaccudukanys B3pbIBUaThIX BEIIECTB.
Lloscapo- u e3pwigozawuma 060py008anus..

[TaccuBHBIC U aKTHUBHBIE CHOCOOBI 3aIUTHI. TeXHUYECKUE CpeicTBa cOpoca
JABJICHUS B3pbIBa B 00OPYJOBAaHUU: MPEAOXPAHUTEILHBIE MEMOPAHBI U KJIANlaHBbI;
npIxarenpHas apMarypa. CpeacTsa, MpeaoTBpalaOIUe paclpOCTPAHEHUE TIIaMe-
HU T10 ITPOU3BOJACTBEHHBIM KOMMYHUKALUAM: CYXH€ OTHEIPErPaIUTENH, )KUIKOCT-
HbIC NPENOXPAHUTEIILHBIE 3aTBOPHI, ABAPUUHBIN CIIUB TOPIOYMX KUJIKOCTEH, 3a-
TBOPBI U3 TBEPABIX U3MEIBYEHHBIX MAaTEPHUAIIOB, ABTOMATHYECKH 3aKPBhIBAIOIUECS
3aJIBUKKU U 3aCJIOHKH. ABTOMaTH4eCKHe OBICTPOACHCTBYIOIIUE CPEICTBA JIOKAIIH-
3allMM 1 MOJABJIEHUS B3pbIBa (B3PBIBOIIOAABIISIIOLIINE YCTPOKUCTBA, MIIAMEOTCEKATE-
).

Dnekmpoobopydosarue 60 83PbI8OONACHBIX U NOACAPOONACHBIX 30HAX .
Bocrnnamenenue roproyux cMeceil oT meperpeBa 3JIeKTpoOOOPYIOBAaHUS U DIIEK-
Tpuueckoil uckpbl. Knaccudukanus mpou3BOACTBEHHBIX MOMELIEHUN (30H) MO
N0>KapoB3pbeIBOONacHOCTU cornacHo I1YD. Pacnpenenenne roprodnx cMmecei Mo
kareropusiM u rpynnam B cootBerctBuM ¢ ['[OCT 30852.19-2002 «3DnexTpoodbopy-
noBaHue B3pbiBo3amuiieHHoe. Yacte 20. JlaHHbIE IO TOPHOYMM ras3am M Iapam,



OTHOCAIIMECS K OJKCIUTyaTallud »JIEKTpooOOpynoBaHMs». B3pbiBo3auuiieHHoe
IEKTPO0OOpynoBaHre u TpuHIMIEI ero Beioopa mo 'OCT 30852.1-2002 (MOK
60079-1:1998).

Opranu3zanus 6€30MacHON AKCIUTyaTalliu 3IEKTPOOOOpyA0BaHUS B MOXKApO-
B3PBIBOOITACHBIX ITPOU3BOJICTBAX.

OnacHOCTh BOCIITAMEHEHHUsI TOPIOYMX CMECEH pa3psaaMu CTaTHYECKOTro
ANEKTprUYecTBa. MeponpusaTHs IO 3aIIUTE TEXHOJIOTMYECKUX MPOLECCOB OT CTa-
TUYECKOTO AJIEKTPUYECTBA

Obecneuenue mpebosaHull NONHCAPHOU 6€30NACHOCTIU.

Mepsl obecriedeHus: MokapHOMW 0€30MaCHOCTH MPOMBIIUICHHBIX 3[aHUN U
COOPYKECHUHU.

KareroprupoBanue moMemeHnii U 34aHUi MO B3PBIBOIIOXKAPHON U MOKAPHOU
onacHOCTA. OTHECTOMKOCTh U BO3rOPAEMOCTh CTPOUTENBHBIX KOHCTpYKIMi. Kiac-
cu(uKanusl CTPOUTENBHBIX MaTEpHANIOB, MO Bo3ropaemoctu. llokazarenu orue-
CTOMKOCTH (TIpeliesibl OTHECTOMKOCTH CTPOUTENBHBIX KOHCTPYKLMI W MpeeIibl
pacnpocTpaHeHus or"s 1mo HuM). HopMupoBaHuEe OrHECTOMKOCTH 3AaHHUI U CO-
OpPYKEHHUU.

OOBbEMHO-TIJIAHUPOBOYHBIE PELICHUS B MPOMBIIUICHHBIX 3/ITAHUSAX C YUETOM
IPOTHUBOIIOKAPHBIX TPeOOBaHM (MOXKapHbIE OTCEKU U cekuuu). [IpoTuBomnoxap-
HbI€ Mperpajbl (MPOTUBOMOXKAPHBIE CTEHBI, MEPErOPOJKH, MEPEKPBITUS, IBEPU U
OKHa, TaMOyp-11UTI03bl, 30HbI) UX BUJbI U HazHaueHue. [IpegoxpanurenbHble (j1er-
KocOpachIBaeMbl€) KOHCTPYKIUH. [IpoTHBOMOXKApHBIE PACCTOSIHUS MEXIY 3/1aHU-
SMH U COOPYKEHUSMH, UX HOPMHUPOBAHHUE C YYETOM CAHUTAPHBIX U ITPOTHUBOIIO-
YKapHBIX TpeOOBaHUM.

besomnachHas sBakyanus JroIei.

[IpoTuBoNnOXkapHOE BOJJOCHAOKEHHE.

3ammTa 31aHUM U COOPYKEHUN XUMUYECKHUX MPEANPUATHI OT IPSIMOTO ya-
pa ¥ BTOPUYHBIX NMPOSBICHUN MOJHUU. KareropupoBanue 31aHUN U COOPYKEHUN
IO CTENEHH OMTACHOCTHU MOPAXKEHNS MOJIHUN. Y CTPOMCTBO CHCTEM MOJIHUE3AIINTBHI.

Cpeocmea u memoObl myuieHust NOHCApos.

OOmue cBefieHUs O MOXKAPOTYIICHUU. Y CIIOBUSI, HEOOXOIUMBIE JIJIsi MPEeKpa-
nieHus: ropeHuss. CrnocoObl MOXapoTylieHHs (IOBEPXHOCTHOE U 0OBEMHOE TYIlE-
Hue). OCHOBHBIE CPEJCTBA TYILIECHUS MOXKAPOB U UX XapakTrepuctuka. XKuakue or-
HETylIanye BelecTa (Bo/ia, BOJHbBIE pacTBOPHI coJieil). OrHeracuTelbHbIE CBOM-
ctBa BoAbl. [leHbl: XxuMHueckas meHa, neHoodpasoBarenu. Heroproune rassl uin
MHEpPTHBIE pa30aBUTENN (JUOKCH] YTIEpOaa, a30T, aproH, BOAsSHOU nap). ['amoren-
YTJIEBOJOPOIHBIE COCTaBbl, XJIaJ0Hbl. OrHeTyImamue MOpoIKH, MEXaHU3M OTHe-
TYyIIAMIETo AEUCTBUS MOPOIIKOB. TylieHne KOMOMHUPOBAHHBIMU cocTaBaMu. [lep-
BUYHBIC CPECTBA ITOKAPOTYILIECHHUS.

Y CTaHOBKH MOKAPOTYIIEHUS. ABTOMaTHYECKUE CTALMOHAPHBIE CUCTEMBI I10-
YKApPOTYILICHHS C MCMOJb30BAHUEM HETOPHOYMX T'a30B, BOABI U MeHbl. CIpUHKIED-
HBIE U IPEHYEPHBIE CUCTEMBI.

CucTeMbl OMOBEIICHUS JTI0JIeH 0 TToXkape. 3HAaKU MOXKapHOU 0€30MacHOCTH.

IIpocnosuposanue nocredcmsuii asaputl, C8A3aHHLIX C NOHCAPAMU U B3Dbl-
8amu.



OcHOBHBIE OpaXkarolre pakTopbl Mokapa. Perenre TUMOBBIX 3a7a4 M0 OLIEHKE
MO’KAPHON OOCTaHOBKHU: ONPEAEICHUE MHUHUMAJIBHOIO O€30IacHOTO pPacCTOSHUSA
JUISl IEPCOHAJIA U 3JIEMEHTOB 00BEKTa OT Oovara Mmokapa; BEJIMYMHBI TEIJIOBOIO MO-
TOKa, MaJaloNIero Ha MOBEPXHOCTh 00BEKTa MPHU MOKapE; TOMYCTUMBIX pa3MEPOB
30HBI TOPEHUS, HCKIIYAIOIIUX PACIPOCTPAHEHHUE MT0KAPA HA PACIIOJIOKEHHBIE Psi-
JIOM OOBEKTHI.

XapakTepHble 0COOCHHOCTH B3pbIBa. 30HBI JACHCTBHS B3phIBA U HUX XapakKTe-
puctuka. OCHOBHbIE TIOpaxkarolye (HakTopbl B3phiBa (yaapHas BOJIHA U OCKOJIOY-
Hble noJst). JlelicTBue B3pbhIBa Ha YesloBeKa. PerieHre TUMOBBIX 3a]1ay 1O OIEHKE
00CTaHOBKM MpHU B3pbIBE: ONpeieTieHne N30bITOYHOTO J1aBlieHus BO (GpoHTE yAap-
HOM BOJIHBI B 3aBUCHUMOCTH OT PAaCCTOSHUS; PAJUyCOB 30H pa3pylICHUs; TPEANOIIa-
raeéMbIX CTEMEHEW pa3pylIeHHs 3JIEeMEHTOB 00beKTa. MeTouKa OLIEHKH BO3MOXK-
HOTO ylep0a Mpou3BOJICTBEHHOMY 3/IaHUIO M TEXHOJIOTHYECKOMY 000PYI0BaHUIO.
3amura NpeAnpuaATUA U HACEJIEHHs OT MOpa)Xarlux (GaKTOPOB, BOSHUKAIOMIUX B
pe3yabTare MokapoB U B3pbIBOB. Opranu3anus noxxapHou oxpaHbl B Poccuiickoit
®enepauuu. OCHOBHBIE MOJIOKEHUS 3aKOHOJIATEIbCTBA U HOPMATHUBHO-IPABOBOE
peryaupoBaHue B O0JIACTH MOXKAPHOU O€30aCHOCTH.

7.3. ABapud HAa XMMHMYECKH ONMACHBbIX 00bekTax. OCHOBHBIC TOHATHUS U
OnpeaeeHUs: XUMUYECKas aBapusi, XUMUYECKH ONACHBIM 0O0OBEKT, XUMHUUYECKOE 3a-
paXkeHue, 30Ha XUMUYECKOTO 3apaKeHHUs, POJIUB ONACHBIX XUMUYECKUX BEILECTB,
oYar XMMHYECKOro MopakeHus. Bubl aBapuil Ha XUMUYECKH OMACHBIX OOBEKTaX.
OCHOBHBIE MTOKa3aTeNU CTENEHN OMACHOCTH XUMUYECKH OITAaCHBIX OOBEKTOB.

[IpuunHBl ¥ MOCNEACTBUS aBapuil Ha XMMUYECKH OMAacHBIX oOBekTax. Ouar
XUMHUYECKOTO IMOPAXKEHUS U €r0 KpaTKas XapaKTepUCTHKA. 30HbI XUMHUYECKOIO 3a-
paXkeHHsI U uX Xapaktepuctuka. DakTopsl, BIMSIONIMNE HA pa3Mep o4yara XUMu4ie-
CKOro 3apakeHus. PopMbl BO3MOXKHBIX 30H 3apaKEHUS U UX XapaKTEPUCTHKA.

3ammTa HaceJIeHUs OT aBapUMHBIX XMMHUYECKH omacHbIX BemecTB (AXOB).
OcHOBHBIE €MOCOOBI 3alIMTHl U TpaBuja mnoBeneHus. OTNOBELIEHWE HaCEICHUS.
Hcnonb3oBaHuE MHIUWBUIYAIBHBIX CPEICTB 3aLIUThl OPTaHOB JIBIXAHHS U KOXKU.
CpeacTBa MEAUIIMHCKOM 3aIUTHI. YKPBITUE HACEJIEHUS B 3aIUTHBIX COOPYKEHU-
AX. BpemeHHOe yKpbITHE HACENIEHHUS B KUJIBIX M TNPOU3BOJCTBEHHBIX 3JIAHMSIX.
['epMeTun3anus NOMELIEHUH, ee MpeAHa3HauYeHue U MOCIe10BaTeIbHOCTh. JBaKya-
1[Ms1 HACEJICHUS U3 30H BO3MOKHOT'O 3apaKEHUSI.

7.4. Pagnaumonnbie aBapuu. OCHOBHBIC TIOHATHS U OINPENICIICHUS: paaua-
IIMOHHASI aBapus, PAJAMAIIOHHO OMACHBIM OOBEKT, PAIMOAKTHUBHOE 3arps3HEHUE,
30Ha paJMOAaKTUBHOIO 3arpsi3HEHHs, 30HA OTUYXKACHMS, 30HA OTCElIeHUs. Bumbl
aBapuil Ha PaJMAIMIOHHO OTMACHBIX 00BEKTaX, UX JTUHAMHUKA PAa3BHUTHS, OCHOBHBIE
ONAaCHOCTH.

3amaun, HTanbl U METOJIbl OLIEHKH PaJAHAllMOHHONW 00CTaHOBKHU. 30HUPOBAHME
TEPPUTOPHI TIPU paAUAIMOHHOM 3arpsi3HeHur Tepputopuu. [lonarue paauannoH-
HOTO nporHo3a. OnpeneneHne BO3MOXKHBIX 103 OOJTy4YEHUs U JTOMYCTUMOIO Bpe-
MEHU MpeObIBaHUS JIIOJIEH B 30HAX 3arps3HeHus. JlomycTuMble YPOBHU 00IyYeHUS
IIPY aBapUUHBIX CUTyalusAX. [[o3uMeTpuIecKnii KOHTPOIIb.



[TonaTHe 0 pexxrMax paJualMOHHOW 3allMThl, UX HA3HAYCHUE, COAECPKAHUE
U MOPSZOK BBeAeHUs. KoMIiekCc MeponpusiTuid, MPOBOJUMBIX B MHTEpecax obec-
MEUEHHUS 3alIUTHI JIIOAEH B 30HAX PaJUOAKTUBHOTO 3arpsisHeHus. OmnoBenieHue
HACEJICHUsI O PaJUallMOHHBIX aBapusiX. YKpPbITUE HACEJEHUS B 3aLIUTHBIX COOPY-
KEHUSAX. Y MEHBIIIEHNE BPEMEHH MPEObIBAHUS JIFO/ICH B 30HAX PAIMOAKTUBHOTO 3a-
TpSI3HEHUS W dBaKyalus B Oe30macHbIe paioHbl. Mcroib30BaHuEe CPEACTB WH IUBH-
nyanbHOM 3amuThl. [IpoBeaenue ioaHoi npodunaktuku. Kontpons 0e3omacHoCTH
MPOJYKTOB ITUTAHMUS.

JlelicTBUSL HACEJNEHUS MPU PaJUALMOHHON aBapuu. 3aKOHOJATENbCTBO Poc-
cuiickoit deaeparuy B 00J1aCTH paHaIMOHHON 6€301TaCHOCTH.

T'uopomexnuueckue aéapuu. OCHOBHbBIE OMTACHOCTH U UCTOYHUKH THAPOTEX-
HUYECKUX U THUJpoJMHaMuueckux aBapuil. Knaccuduxanus 30H katactpoduye-
CKOT0 3aTOIUIEHUSI M UX XapakTepuctuka. [lokazatenu nmociaeAacTBU mopaxkarole-
ro BO3/ICHCTBUS BOJHBI IPOPHIBA. XapaKTep U MaCIITa0bl MOPAXKAIOIIETO JCUCTBUS
BOJIHBI IPOPHIBA

7.5. IlpuOopsbl paagualMOHHOM, XUMHYECKON pa3BeIKH U A03UMeTpUYe-
CKOI'0 KOHTPOJIA.

Metoabl OOHApYKEHUS U U3MEPEHUSI MOHU3UPYIOIINX U3ITyUYEHUM.

Hasznauenue u knaccudukanus 103UMETPUUECKUX PUOOPOB.

N3meputens momuocTH 10361 JI1-5B, Ha3HaueHne, TeEXHUYECKasl XapakTe-
PHUCTHKA, YCTPOHUCTBO, MOJATOTOBKA K padoTe.

PaGoTa ¢ nmpubopom: ompejaesieHne MOITHOCTH J03bl (TaMMa-(oHa); U3Me-
PEHHE CTENEHU 3apAKEHHOCTH PA3JINYHBIX IOBEPXHOCTEN.

N3mepurens no3er U/I-1, Haznavyenue, odIiee yCTpoCTBO, OPSIO0K PabOThHI
C TIPUOOPOM.

N3mepurens mo3e1 M/I-11.

Opranu3zaiusi UHIAUBUAYAJIBHOTO JI03UMETPUYECKOTO0 KOHTPOJIS C TMTOMOIIBIO
N/I-1 (mopsinok BeIIaYM AO3UMETPOB, UX y4YE€T, CHATHUE MOKAa3aHUU MO BO3BpAllle-
HUIO U3 30HBI paJUallin).

MeTtoapl HHIUKAIIAH:
00eBBIX TOKcHUecKux xumuueckux Bemiects (BTXB);
aBapUIHO XUMHUUYECKUX OTMACHBIX BEIIECTB.

BoilickoBoii npubop xumuueckoil passeaku (BIIXP), Haznauenue, yctpoii-
CTBO, OPSAOK U IOcaeaoBaTenbHOCTh onpeaeneHuss bTXB B Bo3ayxe u Ha Apy-
TUX 00BEKTaX C MOMOIIBI0 MHANKATOPHBIX TPYOOK

[IpakTrueckas pabota ¢ mpruOOPOM.

7.6. Upe3BbluaiiHble CUTyallu BOCHHOI'0 BpeMeHHU. Buael opyxus mac-
COBOTO TIOPAXKEHUSI, UX OCOOCHHOCTU U TOCJEACTBHUS €ro MpUMEHEHUs. S nepHbIit
B3PBIB U €ro OMacHbIe (PaKTOPHI.

Cmuxutinvle 6beocmeust. 3eMJIETPSICEHUs], HABOJHEHUS, aTMOC(EpHBIC SIBJIC-
HUS, UX KpaTKas XapaKTepUCTHKA, OCHOBHBIE MTapaMeTPhl U METObI 3AIUTHI.

7.7. 3amuTa HacejleHUusl B Ype3BblYaiHbIX cuTyauusix. Opranuzamnus 3a-
IIUTHl B MUPHOE U BOEHHOE BPEMSsI, CIIOCOOBI 3allIUThI, 3alIUTHBIE COOPYKEHUS, UX
kiaccudukainus. O6opynoBanue yoexuil. beicTpoBo3BoauMble yOexuina. [Ipo-
cremme ykpbitusa. [[poTuBOpaguailiOHHbIE YKPBITHS.



VYKpbITHE B NPHUCHOCOOJICHHBIX U CIEHHAIBHBIX COOpYKeHUAX. OCOOEHHOCTH U
OpraHM3alys BAKyallMd W3 30H YpPE3BbIYANHBIX CUTyauni. Meponpusatus menu-
IUMHCKOW 3amuThl. CpeacTBa MHANBUAYAJIBHON 3alUTHI U MOPSAOK UX HCIOJIb30-
BaHusg. CrnocoObl oOecrieyeHus: MCUXOJIOTMYECKOM YCTOMYMBOCTH HACEJICHHS B
YpE3BbIUYANHBIX CUTYAIUAX.

Enunas rocynapcTBeHHasl cucTeMa NPEeaynpekIeHNs U JINKBUAALUN YPe3-
BblyaiiHbix cutyanuit (PCUC): nenm, 3agaun u cTpykrypa. TeppuropuaibHbie U
dbynkunonansHbie noacucremsl PCUC. Koopnunauuonusie opransl PCUC. Opra-
HBI yripaBieHus U pexxuMbl pyHkunonuposanus PCUC. Cuibl u cpencta PCUC.

7.8. YeToiiuuBOCTh QYHKIIMOHMPOBAHMS 00bEeKTOB IKOHOMHUKH B 4pe3-
BbIYAHHBIX CUTYaLMSIX.

[Tonsatue 00 ycToWuuBOCTH OOBekTa. DaKTOpPHI, BIUAIONIME HA YCTOWYH-
BOCTh (DYyHKIIMOHUPOBAHUSI OOBEKTOB. [IpUHITUTIBI U CITOCOOBI MOBBIIIIEHUST YCTOM-
YUBOCTH (QYHKIMOHUPOBaHMS 00beKTOB B YC.

DKCTpeMaJbHbIE CUTyallud. BUIBI SKCTpEMAIIBHBIX CUTyaluid. Teppopusm.
OneHka sKCTpeMajabHOM CUTyalluH, MpaBujia MOBEICHUS U O00ECreYeHUs JINYHOU
oe3onacHocTH. POpPMBI peaklMM Ha 3KCTpeMalbHYyIO curyanuto. Ilcuxomoruye-
CKasl yCTOMYHMBOCTh B 3KCTPEMAJIBHBIX CUTYalUsIX.

Cnacamenvuvie pabomwl npu upesgvluaunsvix cumyayusx. OCHOBbl OpPraHH-
3allMM aBAPUNHO-CHACATENIbHBIX U JIPYTUX HEOTIOXKHBIX paboT. CiocoObl BEAEHUS
criacaTelbHBIX paldOT MpH Pa3IUYHBIX BUAAX YpPE3BbIYAWHBIX CUTyaruil. OCHOBBI
MeTUIMHBI KatacTpod. [nanbl Jokanu3anuy U TUKBUAAIIMN aBAPUINHBIX CUTYaI[UN
(INTAC). TpeboBaHus K X COCTABIICHUIO M UX COJIEPKAHUE.

PA3JAEJI 8. «<YIIPABJIEHUE BE3OIACHOCTBIO XKHU3HEJES-
TEJBHOCTW»

8.1. 3akoHoaaTe/IbHbICe M HOPMATHBHbIC NPAaBOBbIC OCHOBBI YIpaBJie-
HHA 0€30MACHOCTHI0 KU3HeAesiTeJJbHOCTUH. KoHlenuy HaloHansHoi 6e3onac-
HOCTU M JeMorpaduyeckoil nmonutuku Poccuiickoit deaepariiu — OCHOBHbBIE TIO-
JoxeHus. O0mias XapakTepUCTUKA CHUCTEMbI 3aKOHOAATENIbHBIX W HOPMATHUBHO-
IPaBOBBIX AKTOB, PETYJHMPYIOLUIUX BOMPOCHI 3KOJOTMYECKOH, MPOMBIIUICHHOH,
POU3BOICTBEHHOM 0€30MacHOCTH M 0€30MaCHOCTH B UPE3BBIYANWHBIX CUTYaLUSX.
XapakTepucTUKa OCHOBHBIX 3aKOHOJATEIbHBIX U HOPMATHUBHO-TPABOBBIX AKTOB:
Ha3HauYeHUE, OOBEKTHI PEryJIUPOBAHMS U OCHOBHBIE MOJOKeHUs. TpeboBanus 6e3-
OMACHOCTH B TEXHUYECKUX periamMeHTax. Bompocel 6e30macHOCTH KU3HEACITENb-
HOCTH B 3aKOHAX U MOJA3aKOHHBIX aKTaX.

3axonooamenvcmeo 06 oxpare mpyoe. TpynoBol KOJIEKC — OCHOBHBIC TIO-
JOXkeHns X pazzerna KOoAeKca, Kacarolluecs BONMPOCOB OXPaHbl TpyJa. 3aKOHOa-
TEJIbHbIC aKThl TUPEKTUBHBIX OPTaHOB.

[Toa3akoHHBIE AKTHI 110 OXPAHE TPYA.

Cucrema crannaptoB 6e3onacHoctu Tpyaa (CCBT) - ctpykTypa U OCHOBHBIE
CTaHAapTHI.
CrangapTsl peANpUATUA 110 Oe30macHOCTU Tpyaa. MHCTpyKIMK no oxpaHe Tpyaa.

3axonooamenbcmeo o b6ezonacnocmu 6 upesgvluaunvix cumyayusx. Dene-
pasibHbIi 3ak0H OT 21.12.1994 No 68-D3 «O 3amure HACENEHUS U TEPPUTOPUMN OT



Ype3BbIYANHBIX CUTYyallMd MPUPOAHOTO U TEXHOTEHHOTO Xapaktepa». CTpyKTypa
3aKOHO/IaTeJIbHON 0a3bl - OCHOBHBIE 3aKOHBI M MX CYIIHOCTh: DenepalibHbIi 3aKOH
oT 21 nekadbpsa 1994 r. Ne 69-03 «O noxxapHoil 6e30macHOCTH», « TeXHU4YeCKUui
peraamMeHT o TpeOoBaHUSAX MOXkapHOU Oe3zomacHOcTH» OT 22.07.2008 Ne 123-D3,
®enepanbhbiii 3ak0H «O TPOMBILIUIEHHON 0€30MacHOCTH OIMACHBIX IMPOU3BOI-
CTBEHHBIX 00bEKTOB» OT 21.07.1997 No 116-D3, denepanbublil 3akoH «O paana-
IMOHHOM Oe3omacHocTy HaceneHus» oT 09.01.1996 Neo 3-D3.

Cucrembl cTaHIAPTOB 1O 0€30MacCHOCTH B upe3BblyaiiHbix cutyarusix (bUC)
- CTPYKTYpa U OCHOBHbBIE CTaHAAPTHI.

8.2. JkoHOMHMYECKHE OCHOBBI ynpaBjeHHs (0e30nacHOcThbI0. COBpeMeH-
HbI€ PHIHOYHBIE METOJbl YIKOHOMHUYECKOTO YNpaBlieHUs 0€30MacHOCTbIO U OCHOB-
HbIC PUHIIMIIBI PETYIUPOBAHUS PA3TMYHBIX ACTIEKTOB 0€30MaCHOCTHU: MO3UTUBHbBIC
Y HETaTUBHBIE METO/Ibl CTUMYJIMPOBaHMSI 0€30I1aCHOCTH.

[ToHsiITHE PKOHOMHYECKOIrO yIiepOa, €ro COCTABIIAIONINE U METOJUYECKUE
NOAXO0Mbl K OlleHKe. MarepuanabHasi OTBETCTBEHHOCTh 33 HapyIIEHHE TpeOOBaHUI
0€30MacHOCTH: aBapyUU, HECYACTHBIE CTy4au, 3arpsi3HEHUE OKPYKAOIIEH CpeIbl.

Oxonomuxa bezonacnocmu mpyoa. ColMaNIbHO-’KOHOMUYECKOE 3HAUCHHE
OXpaHbl TpynAa, (PMHAHCHPOBAHHWE OXpaHbl TpyAa. DKOHOMHYECKHE YIIEpObI OT
IIPOU3BOICTBEHHOIO TpaBMaTU3Ma, NpoecCHuOHANBHBIX 3a001€BaHUN U HeOaro-
INPUATHBIX YCJIOBUU TPyJa — OCHOBHBIE COCTABISAIOIINE yIiepOa. DKOHOMUYECKUN
3¢ (deKT MEepPONPUITHIA [0 YIyUILIEHUIO YCIOBUI U OXpaHe Tpya.

OKOHOMUKA 4pe38blYauHbIX cumyayuii. IKOJIOTr0-3KOHOMUYECKHE U COLH-
aJIbHO-KOHOMHYECKHE COCTABIIAIOIIME YyliepOa OT Ype3BbIYAWHBIX CHUTYalUH.
OkoHoMHuecKasd 3(P(HEKTUBHOCTh MPEBEHTUBHBIX MEp MO MPEJOTBPALICHUIO Ype3-
BBIYAWHBIX CUTYyaIUH.

8.3. CrpaxoBaHue PHCKOB: SKOJOTMYECKOE CTpPaxOBaHUE, CTPaxOBAHUE
OMacHbIX 0OBEKTOB, CTpaxOBaHHWE NMPO(ECCHOHATBHBIX PUCKOB. OCHOBHBIE MOHS-
TUsA, QYHKUMH, 33Ja4¥ U TPUHIUIBI CTpaxoBaHUA PHUCKOB. KommneHcannoHHas,
NPEBEHTUBHASI U MHBECTULIMOHHASA SKOHOMUYECKUE (QYHKLIHUUA CTPaXxOBaHUS OTBET-
CTBEHHOCTH. JKOJIOTUYECKOE CTPAXOBAHUE — MPOOJIEMBI U CTPAXOBBIE PUCKH.

CtpaxoBaHH€ OTBETCTBEHHOCTH MPEINPUITUNA — UCTOUYHUKOB TMOBBIIICHHON
onacHocTu. CTpaxoBaHHE OT HECUACTHBIX CIy4yaeB M MpodeccruoHaIbHBIX 3a001e-
BaHuil. PenepanbHblii 3akoH «OO0 00s3aTENBHOM COLMAIBHOM CTPAaXOBAaHUHM OT
HECYACTHBIX CJIy4aeB Ha MPOU3BOACTBE U MPO(HECCHOHATBHBIX 3a00JICBaHUIN.

8.4. 'ocynapcrBenHoe ynpaBiieHue 0€30l1aCHOCTBIO: OpraHbl yIIpaBJICHUS,
HAJ[30pa M KOHTPOJIS 32 O€30MaCHOCTBIO, UX OCHOBHBIC (DYHKIIMH, TIpaBa U 00s13aH-
HOCTH, CTPYKTypa. MUHUCTEPCTBA, aT€HTCTBA U CITY>KOBI — MX OCHOBHBIE (DYHKIINH,
00s13aHHOCTH, TpaBa W OTBETCTBEHHOCTh B 0O0JIACTH PA3IUYHBIX ACIEKTOB Oe€3-
OINACHOCTH. YIIPaBJIEHUE 3KOJIOTHYECKOW, MPOMBIILUICHHON U MPOU3BOIACTBEHHOU
0€30MacHOCThIO B PETHOHAX, CEIUTEOHBIX 30HAX, HAa MPEANPUATUSAX U B OpraHU3a-
ITUSX.

O06s3aHHOCTH paboToAaTenel Mo 00ecCeYeHUIO0 OXPaHbl TPYAa Ha MPEANpHU-
SATUH.

["apantuu npaBa pabOTHUKOB Ha oxpaHy Tpyaa. O0s3aHHOCTH paOOTHUKA 110
00ecIeueHrI0 OXpaHbl TpyJa Ha MPEIIPUITHH.



OOGy4eHue pabOTHUKOB 0€30MaCHBIM MIPUEMaM U METOJ1aM padOThI.

Opranusanusi 00y4eHus U TPOBEPKHU 3HAHMI 1O OXpaHe TPpyJa PyKOBOJHTE-
JIEW Y CIIENMANMCTOB. BUIBI MHCTpYKTaxka Mo oxpaHe Tpyaa. [lopsaok nmposeneHus
U opopmIIeHUSI THCTPYKTaXA.

Hanzop u KoHTpoJIb 3a COOMI0OACHUEM 3aKOHOAATENHCTBA 00 OXpaHe Tpy/aa.

Hanzop B cepe Oe3o0macHoCTH — OCHOBHBIE OpraHbl HAaA30pa, X QYHKIUU U
npasa.

KpusucHoe ympasieHne B Upe3BbIYAHBIX CUTYaLUsIX — POCCUICKAsl CUCTe-
Ma yTpaBJeHMsI B Upe3BblYaiiHbIX cuTyanusx — cuctema PCUC, cucrema rpaxaas-
CKOI 0OOOPOHBI — CYIIHOCTb CTPYKTYPBI, 33/1a4d U (PYHKIIHH.

Tpaemamusm u 3a601e6aemocms Ha NPOU3IBOOCMEeE.

[ToHsATHS O HECUACTHOM cily4yae, IPOU3BOACTBEHHON TpaBMe, Hpodeccuo-
HaJILHOM 3a00JI€BaHUM U OTpaBiieHUH. OCTpble U XpPOHUYECKUE 3a00IeBaHMUSL.

PaccnenoBanne M ydeTr HECHACTHBIX CIydaeB Ha Mpou3BojcTBe. OTHOCH-
TEJIbHBIE NTOKA3aTeNI MPOU3BOJICTBEHHOIO TpaBMaTU3Ma U MpodhecCuOHANbHON 3a-
00J€BaeMOCTH.

[IpuurHBI TPOU3BOICTBEHHOTO TpaBMaTu3Ma U MpoQecCHOHAIbHOM 3a007e-
BAa€MOCTH.

Metonapl aHanu3a TpaBMaTU3Ma.

Opeanusayusi MOHUMOpPUH2A, OUACHOCIMUKU U KOHMPOJisi COCTOSHUS OKpPY-
Karoulei cpebl, IPOMBIIIIEHHON O€30MMacCHOCTH, YCIOBUN U O€30MacHOCTH TPYAa.
['ocynapcTBeHHAs! 9KOJOTUYECKAs] KCIIEPTH3a U OLIEHKA COCTOSIHUS OKPY’KarOIIEH
Cpelbl, JEKJIapUpOBaHHE MPOMBIIUIEHHON O€30MacCHOCTH, IOCYAapCTBEHHAs IKC-
nepTr3a yCiIoBUM TpyJia, aTTecTalus paboynx MeCT — MOHATHE, 3a/1a4l, OCHOBHbBIE
(GYHKIUM, CYIIHOCTh, KpaTKasl XapaKTepUCTHKA IPOLEAYPbl IPOBEACHHUS.

Ayoum u cepmughuxayus cocmosnus 6ezonacnocmu. IKOIOTUIECKUM ayaUT
U JKoJIoTuYecKas cepTudukanus, cepTuduKaius NIpou3BOJACTBEHHBIX 00BEKTOB Ha
COOTBETCTBHUE TPEOOBAHUSAM OXPaHbI TPYAa — CYIIIHOCTh U 3aJa4H.

OcHoebl MeHedxcmenma B 00JIACTH IKOJIOTMYECKOM 0€30IacHOCTH, YCIOBUI
TpyJla U 3I0pOBbsi paOOTHUKOB: OCHOBHBIE 3aJa4M, MPUHUMUIIBI U CYUIHOCTh Me€-
HepkMeHTa. CymHocTs nukna Jlemunra-Illyxapra nis MEHemKMEHTa KadecTBa:
NOJIUTHUKA B 001acTH 0€30MaCHOCTH, KOHTPOJIb M U3MEPEHHE MapaMeTPOB, KOPPEK-
TUPOBKA U MOCTOSIHHOE COBEPILIEHCTBOBAHHUE.



COOTBETCTBHUE COIAEPKAHUSA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUA JTUCIUITJINHBI

Ne B pe3ynbrare 0cBOEHUS NUCHUIUIMHBI CTYACHT JOJKEH: Paznensi
4 | 5
3HaTk:
1 | ocHOBHBIE TeXHOC(HEPHBIE OMMACHOCTH, UX CBOMCTBA M XapaKTCPUCTHKH;
2 | XapakTep BO3JICHCTBHS BPEIHBIX U OMACHBIX ()aKTOPOB Ha YeIOBEKa M MPUPOTHYIO + |+
CpemIy, METOIbI 3aIIMThl OT HUX MPUMEHHUTEIHHO K cepe cBoei mpodeccnoHab-
HOU JIESITEIbHOCTH.
YMeTs:
3 | iACHTU(PUIMPOBATH OCHOBHBIE OTTACHOCTH CPEIbl OOUTAHUS YEIIOBEKA; +
4 | olIeHMBaTh PUCK UX peaJM3alMK, BEIOMPATh METO/bI 3aIIUTHl OT OMACHOCTEH MpH- +
MEHUTEIBHO K cepe cBOeil mpodecCHOHATBHON AESTENBHOCTA U CIOCOOBI 0Oec-
ne4YeHnss KOM(DOPTHBIX yCIOBUH KU3HEEATEIHHOCTH.
Bnaners:
5 | 3aKOHOAATENIbHBIMUA M TPABOBBIMU aKTaMU B 00JacTH O€30MaCHOCTH U OXpaHbl +
OKpYKarolle cpeibl, TpeOOBaHUSAMU K 0€30MaCHOCTU TEXHUYECKUX PEriiaMEeHTOB
B cpepe npodeccnoHanbHON ASATEILHOCTH;
6 | cmocobamu ¥ TEXHOJIOTHSIMH 3aIIUTHI B YPE3BbIUAWHBIX CUTYAIUsX; +
[ | MOHATUWHO-TEPMHUHOJOTUYECKHUM aIIapaToM B 00JacTu 0€30MaCHOCTH; + | +
8 | HaBbIKaMHU paloHaIM3aMH TPOPECCHOHATBHON NEATEIBHOCTH C LIENbI0 oOectie- +
YyeHHs1 0€30MaCHOCTH U 3aIIUThI OKPY’KaIOIIEH CPeIbl.




B pPE3YIbTATE OCBOCHUA AUCHUIIIIMHBI CTYACHT OOJIKCH npno6pecm CICAYIOIIUEC YHU6EPCAIbHble KOMnemenuuu u UHOUKa-

mopul ux oocmuycenusn: (nepeuensv u3 n.2)

Koa u HammeHoBaHue
YK
(nepeuensv usz n.2)

Koa u HaumMeHoBaHuMe MHAMKATOpPa AocTHKeHUus1 YK
(nepeuens usz n.2)

10

11

VK-8. - Cnocoben co-
3l1aBaTh U MOJJCPIKH-
BaThb B IOBCEIHEBHOM
KU3HU U B mpodeccu-
OHAJILHOU JIESITCIILHO-
CTU Oe30IacHbIE YCIIO-
BUS JKU3HENIEATEILHO-
CTH JUIS COXpaHEHUS
MIPUPOIHOU

obecrieueHus
YUBOTO pPa3BUTHS 00-

cpensl,
yCTOM-

IECTBA, B TOM YHCIIE
MpU YIpo3€ U BO3HUK-
HOBEHUU Ype3BblUali-
HBIX CUTyalluil U BOCH-

HBIX KOH(DJIUKTOB

VYK-8.1. 3HaeT ocHOBHBIE TEXHOC(EPHBIE OMACHOCTH, UX
CBOMCTBA U XapaKTEPUCTUKH.

VYK-8.2. 3HaeT xapakTep BO3AECUCTBUS BPEAHBIX U OMaC-
HBIX ()aKTOPOB Ha YEJIOBEKA U MPUPOJHYIO CPEy, METO-
Il 3alllUTHI OT HUX MPUMEHUTEIBLHO K cdepe cBoei
npoeccuoHaNbHOM eI TEIbHOCTH.

VK-8.3. YMmeer obecrieunBarh O€30IMaCHBIE W/MJIA KOM-
dbopTHBIE YCIOBHUS TpyJa Ha pabodyeM MeCTe, B TOM YHC-
Jie C TIOMOIIIBIO CPEJICTB 3aITUTHI.




6. MIPAKTUYECKHUE U JIABOPATOPHBIE 3AHATHUSA

6.1. IlpakTHyeckne 3aHATUA
[IpakTryeckue 3aHATUSL HE IPETYCMOTPEHBI YUEOHBIM TJIAHOM.

6.2. JlaGopaTopHbIe 3aHATHUS

BeinonHenne 1abopaTOpHOro MpakTUKyMa CIIOCOOCTBYET 3aKpEIICHUIO Ma-
Tepuaja, U3y4yaeMoro B JUCHUIUIMHE «bezonacnocms rcusnedeamenvnocmuy, a
TaK)Ke JAaeT 3HaHMsI O METOJIMKAX OIPEAEIICHUs MoKa3aTeslel OMACHOCTH U BPEIHO-
CTH MPOU3BOJCTBEHHON Cpelibl U TPEOOBAHUSAM K BBINOJIHEHHIO METOAUK, oOecIie-
YUBAIOUINX JOCTOBEPHOCTD MOIYYa€MbIX PE3yJIbTAaTOB.

MaxkcruManabHOE KOJMYEeCTBO 0ajlIoB 3a BBIMOJHEHUE JaOOPATOPHOTO MPaKTHU-
KyMa COCTaBJieT 28 6aJuioB (MakcuMaibHO 1o 2,5 6amna 3a 10 padot u 1,5 6amna
3a pabotel Ne 1 u 10). KommuectBo paboT n 0amioB 3a Kaxayro pabOTy MOMKET
OBITh I3MEHEHO B 3aBUCHMOCTH OT UX TPYJOEMKOCTH.

[Tpumepsr m1abopaTopHBIX pabOT U pa3aebl, KOTOPbIE OHU OXBATHIBAIOT:

No Ne paznena
[TpumepHBIe TeMbI Ja00PATOPHBIX PadbOT Yacel
/T | DUCHMIIINHEI
1 59 OmnpeneneHre mapaMeTpoB METEOPOJIIOTUICCKUX YCIIOBUH B 10
paboyeii 30He IPOU3BOICTBCHHBIX IOMEIICHUH. ’
5 49 Omnenka 3pPEeKTHBHOCTH PadOTHI BEHTHISIIUOHHBIX yCTAHO- 10
BOK.
3 3.2; Omnpenenenne 3ambICHHOCTH BO3/yXa IPOM3BOJCTBEHHBIX 1,0
4.2 IIOMEIICHUM. 0,5
4 3.3; HccnenoBanne mpou3BOACTBEHHOrO IymMa U 3(h(eKTHBHO- 1,0
4.3 CTH 3BYKOHM3OJIMPYIOIINX YCTPOHCTB. 0,5
5 53 N3mepenue 1 HOPMUPOBAHUE €CTECTBEHHON OCBEIIEHHOCTU 15
Ha paboYnX MecTax. ’
6 5.1,5.2,5.3 | CnenuanbHas OlleHKa YCIOBUN TpyAa 15
; 3.8; Omnpenenenne TeMmmepaTypbl BCHBIIIKH TOPIOYUX JKUIKO- 1,0
7.2 CTEH. 0,5
8 3.8; Kareropuposanue noMmenieHui u 3JaHUM MO B3PBIBOIIOXKAP- 1,0
7.2 HOU | MO’KapHOU OIMTACHOCTH 0,5
9 3.8; Omnpenenenne rpynmsl TPyAHOTOPIOYHMX U TOPIOUUX TBEPABIX 1,0
7.3 BEIIECTB M MaTEPUAIOB 0,5
10 3.6; HccnegoBanue omacHOCTH MOPAXEHUs YEIOBEKAa TOKOM B 0,5
4.3 Tpex(a3HbIX INEKTPHUUECKUX CETSIX. 0,5
OmnpeeneHne THITA ¥ KOJIMYECTBA OTHETYITUTEIICH JIJIS TIPO-
11 1.2; U3BOACTBEHHBIX IIOMeEIleHHI. PacyeT MakCHMalILHOIO KO- 1,0
7.8 JIUYECTBA TOPIOYHX JKUIKOCTCH I TIPOU3BOICTBCHHBIX I10- 0,5
MEIIECHUN.
12 38 Omnpenenenre HUKHETO KOHIIEHTPAITMOHHOTO npve;[ena pac- 1.0
MIPOCTPAHCHHUS TIAMEHH TTBUICBO3TyIITHBIX CMECEH




7. CAMOCTOATEJIbBHAS PABOTA

CamocTtosiTenbHass paboTa MPOBOAUTCS C LENbI0 yrayOJeHus 3HaHWUN
10 TUCLUHUIUIMHE U TIPElyCMaTPUBAET:
— PpEryJIsIpHYI0 IpopabOTKy MPOWIEHHOTO Ha JICKIUAX Y4eOHOro MaTepuarna;
— TMOATOTOBKY K BBINIOJIHEHHUIO JTA0OPAaTOPHBIX padOT MO pas3zaesaM TUCIUILIH-
HBI,
— O3HAKOMJICHHE M TpopabOTKy PEKOMEHJOBAaHHOW JUTEpaTypbl, U paboOTy
C 2JIEKTPOHHO-OMOIMOTEYHBIMU CHCTEMaMH, BKJIIOUas MEPEBOJbI MMyOJIMKa-
[IUHA U3 HAYYHBIX KYPHAJIOB, IUTHPYyeMbIX B 0azax PIHILI;
— TMOCEUIEHUE OTPACIEBBIX BBICTABOK, CEMUHAPOB, KOHGEPEHIUN Pa3IuyHOro
YPOBHSI;
— TOATOTOBKY K CAaye 3K3aMEHa.
[InaHupoBaHKE BPEMEHU HA CAMOCTOSITENbHYIO pPaboTy, HEO0OXOIUMOIO
Ha U3YYEHHUE JUCIUIUIMHBI, CTYJCHTAaM Jy4llle BCEr0 OCYLIECTBISATh Ha BECH MEPH-
Ol U3y4Y€HHUs, MpeaycMaTpuBas MpU STOM PEryJSIPHOE MOBTOPEHHE MPONUIEHHOTO
Matepuana. Marepuai, 3aKOHCIEKTUPOBAHHBIN Ha JIEKIUAX, HEOOXOIUMO pery-
JISIPHO JOTOJHATH CBEJICHUSIMU U3 JTUTEPATYPHBIX HCTOYHUKOB, IIPEJACTABICHHBIX B
paboueit mporpamme. Ilpu paboTe ¢ yka3aHHBIMU UCTOYHUKAMU PEKOMEHYETCS
COCTABJISITh KPAaTKUWA KOHCHEKT MaTepuana, ¢ 00s3aTesIbHbIM (PUKCHUpPOBAHUEM
oubnuorpaduyecKux JaHHBIX UCTOYHHUKA.

8. NPUMEPBI OHEHOYHbIX CPEACTB IS KOHTPOJIA
OCBOEHMUA JUCHUITIVINHBI

CoBOKyMHasl OLIEHKa MO AMCLUMIUIMHE CKJIaJbIBA€TCS U3 OLIEHOK 3a BBIINOJI-
HEHHE KOHTPOJBHBIX paboT (MakcuMalibHasl oleHka 32 Oanma), J1a00paTopHOTO
MpakTUKyMa (MakcUMalibHasi OlleHKa 28 0aJljIoB) U UTOTOBOTO KOHTPOJIsS B hopMme
IK3amena (MakcumanbHas olieHka 40 6aysoB).

8.1. [IpumepHas TeMaTHKa pedepaTUBHO-AaHATIUTHYECKOH PadOTHI
PedeparuBHo—ananutrueckas paboTa He MPeayCMOTPEHA.

8.2. IIpumMepbl KOHTPOJILHBIX BONMPOCOB /IJIS TEKYIIEr0 KOHTPOJIsI
OCBOEHUSI TUCIHUTLTHHBI

JIJist TeKyIIero KOHTPOJISl MPEAYCMOTPEHO 2 KOHTPOJIbHBIE PabOThI (TepBas
1o pasneny 4 u 8, BTopas 1mo pazaeny 7). MakcumanbHas OlleHKa 3a KOHTPOJIbHBIE
paboThI cocTaBIsIeT 1O 16 6aIoB 3a KaXKIYIO.

Pa3znen 4 u 8. [IpuMepsl BOPOCOB K KOHTPOJILHOM padore Ne 1.
KoHntponbHas pabota cogepuT 2 BOIpoca, 1o 8 6aioB 3a BOIPOC.

Bompoc 1.1.



No ok

©

[TpombinieHHas Ge3omacHOCTh, P®. 3akoHOMATEILHBIE OCHOBBI MPO-
MBIIIICHHON 0€30ITaCHOCTH.

Bunapl u mopsmok mpoBeneHHs] MHCTPYKTaXa IO OXpaHe Tpyaa Ha
MIPEANPHUATHH.

[Topsimok paccienoBaHus U y4eTa HECUYACTHBIX CITydaeB Ha MPOU3BOJI-
CTBE.

Opranuzanus CIy»KObl OXpaHbl TPyAa Ha MIPEATPUSITHH.

OcHOBHBIC 337241 CITY>KOBI OXpaHbI TPYJa Ha MPEIIPUATHH.

[TpaBa paOOTHUKOB CTy>KOBbI OXpaHBI TPY/A.

Buabl Hag3opa W KOHTPOJIS 3a COOJFOJICHHEM 3aKOHOJIATEIILCTBA B chepe
OXpaHbI TPY/IA.

OmnacHbIC M BpEIHBIC MPOU3BOICTBEHHBIC (haKTOPBI. [IpuMepsl.
[Tonsatue «mpou3BOJCTBeHHAss TpaBMa». (OCOOEHHOCTH TIPOU3BO/I-
CTBEHHBIX TPAaBM U OTPABJICHHM.

10.Knaccudukaius onacHbIX U BPEIHBIX MPOU3BOICTBEHHBIX (DaKTOPOB.
11.Ycnosus tpyaa. Knaccudukanus ycinoBuii Tpyaa.

Bonpoc 1.2.

1.

TpeboBanus 6€30MaCHOCTH, MPEABIBISIEMbIC K TEXHOIOTHUECKUM
npoueccaMm. HXeHepHO-TEXHUYECKHUE CPEACTBA OE30MaCHOCTH.
[ToTeHmanbHO ONACHBIE TEXHOJIOTHUECKHUE MpoLecchl (rpyIibl). Bu-
JIbl OITACHOCTEN M OCHOBHBIE ITPUYMHBI BOSHUKHOBEHHUS aBAPUNHOU
cuTyaluu. TeXHOJOTMYECKUI PErJIaMEHT, €r0 COJIepKaHuE.

Cocynasl 1 anmapaThl, paboTaromue 1Mo/ AaBjeHueM, TpeOoBaHus 0e3-
OMACHOCTH, IPEABSIBISIEMbIE K HUM, UX apMaTypa U TEXHUUECKOE
OCBUIETEIIbCTBOBAHHUE.

Hasznauenue, ycTpoiicTBO, MAPKUPOBKA U TEXHUYECKOE OCBUJICTEIIb-
CTBOBaHHE OAJJIOHOB.

Mepbl 6€30MacCHOCTH MPH AKCILTyaTaIllK, TPAHCIIOPTUPOBKE U XpaHe-
HuU O6asToHOB. [IpudrHBI B3PHIBOB U CIIMCAHUS 0aUIOHOB. ATlETHIIC-
HOBBIE OAJJIOHBI, UX YCTPOMCTBO.

be3onacHOCTh 3KCILTyaTaluu KOMIPECCOPOB (MCTOYHUKH OMACHOCTH,
CHUCTEMBI CMa3KH M OXJIAXICHUS, IPETOXPAHUTEIILHBIC YCTPOICTBA,
KOHTPOJBbHO-U3MEpUTENbHbIE TPUOOPHI). CriennanbHbie TpeOOBaHUS
0€30MacHOCTH.

Ha3nauenue, kiiaccuukanus 1 TUIIBI Ta3roIbAEpOB. Y CTPONUCTBO U
Oe3omacHasi IKCILTyaTalysl Ta3rojibJAePOB HU3KOTO JTaBJICHHUS.
JleficTBUE RIIEKTPUUYECKOTO TOKA HA OPTaHU3M YEJIOBEKA U BUbI MO-
paxxeHui. GaKTOPbI, ONPEAEIISIOMIMNE CTEIEHb BO3ACUCTBUS JIEKTPHU-



YEeCKOro TOKa Ha OPraHU3M YEJIOBEKA. DJIEKTPO3ALUTHBIE CPECTBA!
W30JIMPYIOIINE, OTPAKIAAIOIINE U BCIIOMOTaTEIIbHBIE.

VY ca0BUSA M OCHOBHBIE IPUYMHBI TOPAKEHUS YEJIOBEKA 3JIEKTpUYe-
CKUM TOKOM. [ToporoBsle 3HaU€HHUs pa3InYHbIX BUIOB Toka. Kiaccu-
(uKanus TOMEIEHHUH 110 ONaCHOCTH MOPAXKEHUS JIIOJEH dIIEKTpHUUe-
CKHUM TOKOM.

10.TexHuueckue criocoObl U CPeCTBA 3aTUTHI, 00ECIICUHNBAIOIINE dJIEK-

Tp06630HaCHOCTI) (BaHlI/ITHoe 34a3CMJICHUC, 3aHYJICHUC U T.Il.).

11.be3onacHOCTb MpU NPOBEICHUN PAaOOT B 3aKPBITHIX allliapaTax v eM-

KOCTAX.

Pa3znes 7. IllpuMepsbl BONPOCOB K KOHTPOJIbHOI padoTe Ne 2.

KontposnbHas pabota cogep uT 2 BoIpoca, 1o 8 6aiioB 3a BOIPOC.

Bompoc 2.1.

o b

9.

[Tonstrie o ropeHuu. Y cioBusi, BUbl, GOPMbI U XapaKTEPUCTUKU T'O-
pEHUSL.

[TonsiTue 0 B3PHIBHOM TOPEHUU. Y CIOBUS, BUIbI, POPMBI U XapaKTe-
PUCTUKH B3PBIBHOI'O TOPEHUS.

Pu3nyecKne U XUMHYECKUE B3PbIBbI. XapaKTEPUCTUKU, MEXAHU3MBbI
pean3anuu.

JednarpaiinoHHbIN U JETOHAIIMOHHBIN PEKUMBI B3PHIBHOTO TOPEHHUSI.
AKTHBHBIEC U TTACCUBHBIE CTIOCOOBI B3PHIBO3AIIUTHI TEXHOJIOTUYECKOTO
000pyTOBaHUSI.

[Tokazarenu moXkapoB3pHIBOOMACHOCTH BEIIECTB B Ta3000pa3HOM ar-
pEraTHOM COCTOSIHHH.

OCHOBHBIE OMACHOCTH, CBSI3aHHBIC C NMPUMEHEHUEM B XUMHUYECKUX U
IPYTUX OTPACIISIX MPOMBIIUIEHHOCTH FTOPIOYUX Ta30B.

[TokazaTenu moxapoB3pHIBOONIACHOCTH BEILIECTB B TBEPAOM arperar-
HOM COCTOSIHUH.

[Topsimok ompenenieHus: TPyIIbl TOPOYECTH TBEPABIX BEIIECTB U Ma-
TEPUAJIOB.

10.I'pynmbl rOprOYeCcTy CTPOUTEITHHBIX MaTEPHATIOB.
11.MexaHu3Mbl CaMOBO3TOpPaHUsI TBEPABIX BEILIECTB U MATEPUATIOB.

Bompoc 2.2.

1. IlokazaTenu IMMOKapOB3PBIBOOIIACHOCTH BCHICCTB B COCTOAHHHN adpPO-

30JIEMH.



2. KoHueHTpalmoHHbIE MTPEEbl paCIpPOCTPaHEeHUs m1aMeHu. derma-
TU3allKs U UHTUOUpPOBaHUE.

3. Tlokazarenu mo>kapoB3pHIBOOIIACHOCTH BELIECTB B KUIKOM arperat-
HOM COCTOSIHUH.

4. TpeOGoBanusi moxapHoil Oe3omacHoctd B coorBercTBUU ¢ ['OCT
CCBT.

5. IlepBuuHble U BTOpHUYHBIE (PAKTOPHI MOXKapa, BO3ACUCTBYIOUINE Ha
JT0A€N M MaTepuaibHble LIEHHOCTH. 3allMTa OT Mopa)karomux (ak-
TOPOB TOXkKapa.

6. IlpenoTBpaiieHre 0Opa3o0BaHus TOPIOYEH U B3pIBOOIIACHON CPEIBI.

KareropupoBanue NnomemeHuil 1mo B3pbIBONOKAPHOM U MOKApHOM

omacHoctu o CIT 12.13130.2009. XapakTepucTtuka KaTeropuii U ux

IPUMEHEHUE.

8. KareropupoBanue 31aHuil IO B3PHIBOMOXKAPHON U TOKApHOW Orac-
Hoctu mo CIT 12.13130.2009. XapakTepucTHKa KaTerOpuid M HX

~

IPUMEHEHUE.

9. Orserymamue BeniecTa, Kiaccudukarms, COCTaB U KpaTKas Xapak-
TEPUCTHKA.

10.ITepBuunbie cpencTBa TYILICHHUS MOXApOB, Ha3HAYCHHWE U YCTPOM-
CTBO.

11.TTpuHIMN ASUCTBUSL YTIEKUCIOTHBIX OTHETYIIUTENEH, UX YCTPOW-
CTBO, HA3HAYEHUE U MOPSJIOK IIPUBEIACHHUS B ICUCTBHUE.

8.3. Bonipoch!I Aj1st MTOTOBOI0 KOHTPOJISI OCBOCHUS JUCHMIIUHBI
(8 cemecTp — IK3aMeH)

MakcuMaIbHOE KOJIMUECTBO OaIoB 3a dk3aMeH — 40 O0autoB. DK3aMeHaIH-

OHHBIN OWJIET COAECPKUT 4 BOIIpOCca, KX bl onieHuBaeTcs o 10 6asios.

1.

gk wn

o

OmnacHOCTH M UX MCTOYHUKHU. BHUIBI OMACHOCTH MO CTEIEHU 3aBEPIICHHO-
CTH BO3JICHCTBHSI Ha OOBEKT 3alIUThl. BHIBI peann3aiuu omacHOCTEH.

Puck — konnuecTBeHHAss Mepa ONacHOCTH. Bubl pucka.

AHanu3, OllCHKa U yIIPaBJICHUE PUCKOM.

BOIIOIMS OITACHOCTEHN M YeIOBEKA.

Konnennusa ycronunBoro pazButus. B3anMocCBsA3b yCTOMYMBOTO Pa3BUTHUSA
1 0€30I1aCHOCTH.

Peanuzanus neneit ycronumBoro pasButusi B Poccun. 3akoHopaTenbHas
0a3a, crienuuka peann3aiu.

CoBpeMeHHbIE CUCTEMBI 3allUThl U 0e30macHOCTH. VX B3aMMOCBA3b U 00b-
€KTBI 3aIUTHI.

HopmaTuBHBIE ¥ 3aKOHOJATENIbHBIE OCHOBBI yIPAaBJICHUSI 0€30MaCHOCTHIO
YKU3HEJICATSIILHOCTH.

3aKoHOIaTEILHBIE OCHOBBI OE30MACHOCTH TPYJla, O€30MacHOCTH B YPE3BhI-
YallHBIX CUTYAIUsX, TPOMBINUICHHONW 0€30MacHOCTH M TOKapHOU Oe3omac-
HoctH B Pocculickon @enepanuu.



10.9xoHOMHUECKOE ympaBjieHHE 0€30MaCHOCTHIO OKPYKAIOIIeH cpeabl, 0e3-
ONAaCHOCTBIO TPyZAd, YPE3BBIYAWHBIX cuTyauuiu. lIpuHumnsel ctpaxoBaHus
PHUCKOB.

[TonHbIl NepedYeHb OLICHOYHBIX CPEACTB MPUBEAECH B BUIE OTIEIBHOTO JOKY-
MeHTa (POHJI OLIEHOYHBIX CPEACTB MO JUCHUILIMHE «<be3omacHOCTh Ku3Henes-
TEIBLHOCTHY), SBISIFOIIETOCS HEOTHhEMJIEMON YacThI0 OCHOBHOM 00pa3oBaTEIbHON
IPOTrPaMMBlI.

8.4. CTpykTypa u npuMepbl OUJ1€TOB

IK3amen no nucUUIUINHE «bezonacnocmob jcuznedeamenbHocmu» NPOBO-
JTUTCSL B § ceMeCTpe U BKIIIOYAET KOHTPOJIbHBIE BOIIPOCHI 110 BCEM pazjieiam pado-
4yeil mporpaMMbl AUCIHUILUIMHBI. BUJIET niis 9K3ameHa cOCTOUT U3 4 BOMPOCOB, OT-
HOCSIIIUXCA K YKa3aHHBIM paszzaenaMm. OTBEThI Ha BOIIPOCHI IK3AMeHa OLICHUBAIOTCSA
u3 MakcuMaibHoOU orenku 40 6anmnoB. Kaxnpiit Bonpoc orieHuBaetcs B 10 6amios.

ITpumep Ounera uist IK3amena:

«Ymeeporwcoaro» MuHuCTEpCTBO HAYKH U BBICIIEr0 00pa3oBaHus PO

3aB. kapenpoit TChb | Poccmniicknii XMMHKO-TEXHOJIOTHYECKH YHHUBEPCHTET
umenu .. MenaeseeBa

H.N. Kadenpa rexnochepHnoii 6e3onacHocTH
AKUHUH Hanpasienue noaroropku 19.03.01 — Buorexno.o-
rust
«_» 20 1. be30macHOCTb JKU3HEAEATEIBHOCTH
Bbuuer Ne 1

1. BzaumozpeiicTBue yenoBeka u cpejipl ooutanus. PUCK — KoMuecTBeHHAst Mepa
ONaCHOCTH.

2. IloHsiTME MUKPOKIMMATA MPOU3BOICTBEHHBIX TOMEIIEHU, HOPMUPOBAHUE
MHKPOKJIMMATA.

3. [elicTBue AIEKTPUYECKOTO TOKA HA YEIOBEKA. DJIEKTPO3AIIUTHBIE CPEACTBA.
ITepBas nomo1b MpU MOPAKEHUN YETOBEKA FJIEKTPUUECKUM TOKOM.

4. AKTUBHBIE CITIOCOOBI MOXKAPO- U B3PHIBO3AIIUTHI TEXHOJIOTHYECKOTO TTpoIiecca.

9. YYEBHO-METOANYECKOE OBECIIEYHEHHUE JUCIHUIIINHBI.
9.1. PexomeHnayemasi Jqureparypa.
A) OcHOBHas nuTEpaTypa.

1. be3omacHOCTh )XKU3HEACITEILHOCTH B XUMHUYECKON TPOMBIIIIICHHOCTH:
yueOnuk / H. . Axunun, JI. K. Mapununa, A. . Bacun [u np.]; mox oOmieit pe-



nakiuent H. . Akunnna. — Cankr-IlerepOypr: Jlans, 2019. — 448 c. — ISBN
978-5-8114-3891-4. — TekcT: aneKTpoHHBIH // JIaHb: 31eKTpOHHO-OUOIMOTEUHAs
cucrema. — URL.: https://e.lanbook.com/book/116363 — Pexxum moctyna: s
aBTOPU3. MOJIB30BATENEH.

2. be30nacHOCTb KU3HEAEATENbHOCTH. I[IpOM3BOACTBEHHAs] CaHWUTApUS B
XUMUYECKON TPOMBINIIEHHOCTH. JIabopaTopHbIil TpakTUKyM: Y4ueOHoe mocobue /
H.U. AxkunuH [u 1p.]. - M.: PXTY um. JI.1. Menneneena, 2023. — 156 c.

3. be3onacHocTh ku3zHepesTenbHOCTH. [lokapHas nmpoduinakThka M 3JeK-
TpOOE30MaCHOCTh B XMMUYECKON MPOMBINIIEHHOCTH. JIabopaTopHbI MPaKkTUKyM
/H.W. AxunuH [u ap.]. - M.: PXTY um. JI.1. Menneneera, 2023. — 112 c.

4. 3anbko, H. I'. bezonacHocTh xu3HenesTenpHocTy: yueonuk / H. I'. 3anbko,
K. P. Manasn, O. H. Pycak. — 17-e u3n., crep. — Caunkr-IletepOypr: Jlans, 2017.
— 704 c. — ISBN 978-5-8114-0284-7. — Texkct: anekTpoHHbIN // JlaHb: 311ek-
TpoHHO-OMOMMoTeunas cuctema. — URL: https://e.lanbook.com/book/92617. —
Pexxum noctyna: i1 aBTOpU3. MOJIb30BaTENEH.

b) lononHuTenpHas auTeparypa.

1. be3omacHOCTh TpyAa B XMMHUYECKOW MPOMBIIUIEHHOCTH [ TeKcT]: yueOHoe
nocobue s cryA. By3oB / pen.: JI. K. Mapununa. — M.: Academia, 2006. — 526 c.

2. AxunuH, H.U. TIporno3upoBanue B3phIBOONACHOCTH MAPOTa30BBIX CMeE-
ceit [Dnexrponnsii pecypc] / HUW. Axunun, M.B. baGaiineB - M.: PXTY wum.
JI.1. Menneneena, 2014. — 175 c.
3. [IpousBoacTBeHHAass 0€30MACHOCTh B XMMHUYECKOW MPOMBIIIJICHHOCTH. AHAIIN3
B3PBIBOOITACHOCTH XHUMHKO-TEXHOJOTHUYECKUX IPOIECCOB.: yuyeOHOe Mocooue /
B.M. PaiikoBa, H. O. MenbaukoB, A. H. Illymmanos; PXTY wum.
J.1. MenpaeneeBa. — M. : PXTYVY, 2021.-92 c. : un.

9.2. PekomeHayemMble HCTOYHUKH HAYYHO-TeXHUYECKOH MH(pOpMAIUN

— Pa3zmatouHblii WIUTFOCTPATUBHBIM MAaTEPUAIL K JIEKIUSM.
— [Ipe3eHTanuu K JIEKIUAM.
— Metoauyeckue peKOMEHIAlUU 110 BBITIOTHEHHUIO JIA0OpaTOPHBIX PabdoT.

Hay4Ho-TeXHHYECKHUE KypPHAIbI:

«be3zonacHocTh Tpyia B mpoMbliieHHOCTH» ISSN 0409-2961;
«beszonacHocTh B TexHochepe» ISSN 1998-071X;

«Iloxapnas 6e3omacHocTb» [ISSN 2411-3778;

«Texnonorun TexnochepHoii 6ezonacuocti» ISSN 2071-7342;
«IToxapos3psiBode3onacHocTh» ISSN 0869-7493 (Print) u ISSN 2587-6201
(Online);

«besomnacHocTs xu3neaesTenbHocT» [ISSN 1684-6435;



«Mudpopmanronnslie 6touierenn denepaibHOM CIyX Obl MO 3KOJIOTUYECKO-
My, TEXHOJOTHYECKOMY M aTOMHOMY HaA30py» (MOJMUCHBICE UHAEKCHI MO
katanory «['azetrsl. XKypnanbe»y OAO «ArentctBo «Pocneuats» 82684 u

85219).

9.3. CpencrBa o0ecne4eHUs1 0CBOECHHUS TUCIUILIMHBI
Jlns peanuzanuu pabodeil MporpamMMbl MOATOTOBIICHBI CIEIYIONIUE CPEACTBA
o0ecreyeHnsT OCBOSHUS TUCIIUIIINHEI:
— KOMIIbIOTEPHBIE MTPE3CHTAIIMN UHTEPAKTUBHBIX JieKIud — 17, (ob1ee uncio
ciaiinos — 500);
— OaHK TECTOBBIX 3aJIaHUI JJII TEKYIIErO0 KOHTPOJISI OCBOCHUS JUCHUILIMHbBI
(o6mee urcio BorpocoB — 50);

10. 10. MEPEYEHb NTH®OPMAIIMOHHBIX TEXHOJIOT UM, UCHOJIb-
3YEMBIX B OBPA30OBATEJBHOM ITPOLHECCE

NudopmanimoHHy0 NoaIepKKy U3yUYeHUs TUCUUILTMHBI ocyliecTBiuser MH-
dbopmannonno-omomoreunsiit ieHtp (UBL]) PXTY um. J[.M. Menaeneena, Koto-
phIii o0ecrieunBaeT 00y4arOIIMXCsI OCHOBHOM yueOHOHM, yueOHO-METOIUYECKON U
HAay4YHOH JIUTEpPaTypoOil, HEOOXOAMMOW IJIsI OpraHU3alMK 00pa30BATEILHOIO MPO-
necca mno aucuurmmHe. OOmwmit odbem MHoroortpacieBoro ¢onaa MBI Ha
01.01.2023 cocrasmusiet 1 727 628 3k3.

@®oun UBIl pacnonaraer y4eOHOH, y4eOHO-METOAMYECKOW W HAy4dHO-
TEXHUYECKON TUTEpaTypor B (popMe MEUATHBIX U IJICKTPOHHBIX M3JAaHUM, a TAaKKe
BKJIIOYAET OuIlMaIbHbIE, CIPaBOYHO-OUOIMOrpadudeckre, Creualn3upOBaHHbIC
OTEUECTBEHHbIE U 3apyOeKHbIE TEPUOIUYECKUE W WH(OOPMAIIMOHHBIC H3AAHUS.
UBI] obGecneunBaeT aoctyn K npodeccuoHadbHBIM 0a3aM JaHHBIX, WH(OpMaIu-
OHHBIM, CIIPABOYHBIM 1 IOMCKOBBIM CHCTEMAaM.

Kaxnpiit oOy4varomuiicsi ooecriedeH CBOOOHBIM JOCTYIIOM M3 JIF000H TOYKH,
B KOTOPOM MMEETCS NOCTyN K ceTH MHTEepHET U K 3JIEKTPOHHO-OUOIMOTEYHOM CH-
cteMe (OBC) YHuBepcuteTa, KOTOpasi COACPKUT Pa3IMUHbIE MU3JIaHUS 110 OCHOB-
HBbIM U3Y4YaeMbIM AUCLUIUIMHAM U ¢(hOPMHUPOBAHA MO COTVIACOBAHMIO C MPaBOOOJIa-
JaTeNsIMU y4eOHOU U y4eOHO-METOIMYECKON JTUTEPATYPHI.

Jlist Gojiee MOJHOTO M ONEPATMBHOIO CHPABOYHO-OUOIMOTpaduyecKoro u
uH(popmanmoHnHoro oociyxuBanus B MBI peannzoBana TexHOJIOrUs DJNEKTPOH-
HOM 10CTaBKH JIOKYMEHTOB.

[TonHbIN TIEpedYeHb AIEKTPOHHBIX MHPOPMAIMOHHBIX PECYpPCOB, UCIOJIb3Ye-
MBIX B Ipoliecce 00yueHusi, MpeICTaBIeH B OCHOBHOM 00pa30BaTEIbHON MPOrpam-
Me.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE

B cooTBeTcTBHUM ¢ y4eOHBIM TUTAHOM 3aHATHS 10 nucnuILinHe «bezonac-
HOCMb JHCU3HeOeAmeIbHOCHUY TIPOBOIATCA B (HOpMe JieKyuil, 1a60pamopHbvix
padom 1 CaMOCTOSITEILHON pabOThl 00yJaroIerocs.



11.1. O6opynoBanue, He0OX0AMMOE B 00pPa30BaTEJIBLHOM IpoLecce:

Y4eOHble ayIUTOPUU AJIsi IPOBEACHUSI JICKIMOHHBIX 3aHITHA, 000pya0BaH-
HBIE JICKTPOHHBIMH CPEACTBAMH JEMOHCTpPalMu (KOMIBIOTEP CO CPEACTBAMH 3BY-
KOBOCITPOM3BEICHUS, TPOCKTOP, IKpaH) U y4eOHOH MeOeIbIO.

YueOHbie mabopaTopuu (MPOU3BOJICTBEHHAS CaHUTApUs, MoKapHas mpodu-
JIAKTHUKA), OCHALIEHHBIE JIA0OPATOPHOW MEOEIbI0, TEMOHCTPALIMOHHBIMU JOCKaMU
¥ Hay4HBIM 000pYyA0BaHUEM JJIsl MPOBEACHUS TaOOPATOPHBIX PaboT.

HayuHo-uccnenoBaTenbckoe 000pyI0BaHUE AJI ONpPENEICHUS XapaKTepH-
CTHMK OIACHBIX M BPEIHBIX MPOU3BOJCTBEHHBIX (PaKTOPOB (acmupaTop s 0TOOpa
npo0 BO34yXxa, BECl aHANUTHYECKUE — 1-I KJ1TacC TOYHOCTH, IIIyMOMEP, JIFOKCMETD,
aHEMOMETD, BBITSDKHOM 1IKad, rurpometp, npudop TB-1 mig onpenenenus temie-
paTypbl BCIIBIILIKH).

HcneiTatensHas 1a00paTopus MO ONPENEICHUIO MTOKa3aTeIe M0KapoB3pbl-
BOOMNACHOCTH BEIIECTB U MaTepuaioB, ycranoBka OTM (omnpeneneHue rpynmsl ro-
pIOYUX U TPYJHOTOPIOYMX BEIIECTB U MaTE€pPUAOB), CTEKJISHHBINA B3PHIBHOM IIH-
JUHP.

11.2. YyeOHO-HATJIs1AHBIE TTOCOOHUS

NH}popManmoHHO-METOAUYECKUE MaTEPHAIIbL: YUEOHbIE TOCOOUS IO JUCIU-
IUTMHE; pa3laTOYHbId MaTepHall K pa3enaM JEKIMOHHOTO Kypca; aabOOMBbI, KaTa-
JOTU W PEKJIAaMHbIE NPOCHEKTbl ¢ OCHOBHBIMM BHIAMU W XapaKTEPHUCTHKAMU
CPEIICTB MHAMBUAYAJIbHOM 3amuThl, pecniupaTopbl ¥Y-2K, mportusorassl ['TI-7, ca-
MOCITIacaTeNlb U30JIUPYIOIINHI, 3aIUTHBINA KaIOMOH «DEHUKCY.

11.3. Komnbrworepbl, HHGOPMALMOHHO-TEJIEKOMMYHUKAINIUOHHBIE CETH, allIa-
PATHO-NIPOrPaAMMHBbIE M ay/INOBU3YaJIbHbIE CPEACTBA:

KommnbroTepHsiii kitace kadgeapbl TexHoc(hepHOil 0e30MacHOCTH, Npe3eHTa-
IUOHHOE MYJIbTUMEIUIHHOE 000pYyJOBaHHE.

11.4. IleyaTHbIe U JJIEKTPOHHBbIC 00pa30BaTe/IbHbIC H HH(POPMALIUOHHBIE pe-
CYpPCHI:
DneKTpoHHBIE 00pa30BATENbHBIE PECYPCHI: JEKTPOHHBIE MPE3EHTAUU K pa3-
JiesiaM JIEKIIMOHHOM YacTH JUCUUIUIMHBI; Y4eOHO-METOUUECKHe pa3paboTKu B
AJIIEKTPOHHOM BHJIE; CIIPABOYHBIE MATEPUAbl B IIEYATHOM U 3JIEKTPOHHOM BH-
ne; kadeapaiabHas ONOIN0OTEKa dJISKTPOHHBIX H3TaHHUM.



11.5. IlepevyeHb JIMIIEH3UOHHOTO NMPOTPAMMHOI0 00ecIeYeHus .

Cpoxk OKOH-
Ne HanmenoBanue mpo- Peransnbl KonuyectBo | waHus neut-
JIOTOBOPA T10- .
/T TPaMMHOTO MPOAYKTa JUIEH3UA | CTBUS JIMIICH-
CTaBKHU
3UH
Kontpakr Ne | 150 nunen-
WINHOME 10 Russian 28- 3Ui JUIA K-
1 OLV NL Each 355A/2020 THUBAllUX Ha beccpouno
AcademicEdition oT pabounx
26.05.2020 CTaHIIMAX
Microsoft Office Standard KoHTpakT 150 munen- 12 mecsnes
2019 Nel75- 3UH I aK- (exxerogHOE
B cocrage: 2625A/2019 | THBaumu Ha IIPOJICHUE
e Word OT pabounx IMOJIINCKH C
o | e Excel 30.12.2019 CTaHIIMAX | IPaBOM IIepe-
e Power Point X0/1a Ha 00-
e Outlook HOBJICHHY IO
BEPCHUIO TIPO-
JTyKTa)
12 mecsmes
(exxerogHOE
Kontpakt Ne [IPOJICHUE
Kaspersky Endpoint Secu- 90- TIOJIITUCKH C
3 | rity gmsa omsHeca — Cran- | 133DA/2021 10 IIPaBOM IIepe-
naptHerii Russian Edition. OT X0J1a Ha 00-
07.09.2021 HOBJIEHHYIO
BEPCHUIO TIPO-
JTYKTA)
Kontpakr Ne | 1 nunensus
4 OriginPro 8.1 Department 143- JUTSL aKTHBa- Seccpounas
Wide License 16423A/2010 | um Ha pado-
or 14.12.10 | yux cTaHOUIX

10



12. TPEBOBAHHUA K OHEHKE KAYECTBA OCBOEHUA ITPOT'PAM-

MbI

HanmenoBanmne pa3aciio

OCHOBHBIE ITOKa3aTeIIN OLICHKHU

CDOpMI:I 1 MCTOJbI
KOHTPOJIA U OLICHKHU

Paszen 1. BBenenue B
0€30I1aCHOCTb.

3uaert:

- OCHOBHBIE TeXHOC(EpHBIC OMTACHOCTH, HX
CBOMCTBA U XapaKTEPUCTUKH;

Ymeer:

- UAECHTU(PHUIMPOBATH OCHOBHBIE OIACHO-
CTH cpe/ibl OOUTaHUS YEIOBEKa,

Baaneer:

- 3aKOHOJIATENILHBIMU U TIPABOBLIMH aKTa-
MU B 00J1acT 0€301aCHOCTH U OXPaHbI
OKPYXKAaroIIeH cpeibl, TPeOOBAHUSAMU K
0€30IMMacCHOCTH TEXHHUYECKUX PEriIaMEeHTOB
B cdepe npodeccruoHaIbHON 1eATeIbHO-
CTH;

- IOHATUITHO-TEPMUHOJIOTUYECKUM arlra-
paTom B 001acTH 6€30MaCHOCTH.

OI_IeHKa Ha 5K3aMCHC.

Pa3nen 2. Yenosek u Tex-
Hocdepa.

3uaert:

- OCHOBHBIE TEXHOC(EpPHBIE OMTACHOCTH, UX
CBOMCTBA U XapaKTEPUCTUKH;

Ymeer:

- OIICHUBATh PUCK MX pealln3aliiy, BEIOu-
paTh METOABI 3aIUTHl OT ONACHOCTEN
MPUMEHHUTEIHHO K chepe cBoelt mpodec-
CHOHAJIBHOM JIeSITebHOCTH U CTIOCOObI
oOecrieueHnss KOM(POPTHBIX YCIOBUH JKU3-
HE/IeATEIIbHOCTH.

Baaneer:

- MOHATUHHO-TEPMUHOJIOTUIECKUM arlra-
paToM B o0acTu 6€30MacHOCTH.

OI_ICHKa Ha 3K3aMCHC.

Paznen 3. Unentudu-
Kalusi ¥ BO3/ieiicTBUE HA
4eJI0BEKa BPEIHBIX U
OTaCHBIX (PAKTOPOB Cpeibl
oOuTaHus.

3naer:

- XapakTep BO3ACUCTBUS BPEIHBIX U OTac-
HBIX ()aKTOPOB Ha YEIOBEKA U MPUPOIHYIO
Cpey, METO/IbI 3aIUTHI OT HUX MPUMEHHU-
TETBHO K cepe cBoelt mpodeccrnoHambHON
JIESITCIILHOCTH.

Ymeer:

- HAECHTU(PUIIMPOBATH OCHOBHBIE OITACHO-
CTH cpe/ibl OOUTaHUS YeIOBEKa,

Baaneer:

- IOHATUIHO-TEPMUHOJIOTUYECKUM arra-
paTtoM B o0iacTu 6€30MacHOCTH;

OreHka Ha YK3aMEHE,
Orenka 3a nabopa-
TOpHBIE paboThI Ne

3,4, 7-12.
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- HaBBIKaMU paloHaIM3auu npodeccuo-
HAJILHOM JIEITEIBHOCTH C ICIBI0 00ecIIe-
YeHHsI 0€30ITaCHOCTH | 3aIlUThI OKPYKa-
IOIIEN CPEMBL.

Pa3nen 4. 3amura yeio-
BEKa M CpeIbl OOMTaHUS
OT BPEIIHBIX M OMACHBIX
(axTOpPOB MPUPOTHOTO,
AHTPOIIOTEHHOTO U TEXHO-
TEHHOTO TIPOUCXO0XKICHUS

3Haert:

- XapakTep BO3JICHCTBHSI BPEIHBIX U OTac-
HBIX (DPAKTOPOB HA YETIOBEKA U MPUPOIHYIO
cpeay, MCTOAbI 3allIUThI OT HUX IPUMCHH-
TEJIBHO K chepe cBoel mpodeccnoHaIbHON
NEeSITETTLHOCTH.

Ymeer:

- UACHTU(UIMPOBATH OCHOBHBIE OITACHO-
CTH CpeJibl OOUTAHUS YETIOBEKA;

Baaneert:

- 3aKOHOJIATEIILHBIMU U NIPABOBBIMHU aKTa-
MU B 00J1aCTH 0€30IIaCHOCTH M OXPaHbI
OKPYXKAaroIIeH cpeibl, TPeOOBAHUSAMU K
0€30MacHOCTH TEXHUYECKUX PETIIAMEHTOB
B cdepe npodeccrnoHaIbHON eATeIbHO-
CTH;

- crioco0aMH ¥ TEXHOJIOTHSIMH 3aIUThI B
YpE3BbIYANHBIX CUTYAIHSIX;

- NOHATUHHO-TEPMHUHOJIOTUYCCKUM arla-
paTtoMm B o0acTu 6€301acHOCTH;

- HaBBIKAMU parfioHaIn3aIuu npodeccro-
HaAJILHOM EATEIHLHOCTH C LIEJILI0 00ecIIe-
YeHHs1 OE30MTaCHOCTH U 3aIUTHl OKpYIKa-
FOIIEH Cpeabl.

Ornenka Ha 9K3aMeHe,
Orenka 3a abopa-
TOopHbIe paboThl Ne 1-
4,10, Ouenka 3a KOH-
TPOJIbHYIO padboTy Ne
1.

Paznen 5. Obecrieuenue
KOM(OPTHBIX yCIOBUI
JUTS SKU3HU U AeATEIbHOC-
TH YeJIOBEKa.

3naer:

- XapakTep BO3ACUCTBUS BPEIHBIX U OMac-
HBIX ()aKTOPOB Ha YEIOBEKa U MPUPOIHYIO
Cpey, METO/IbI 3aIUThHI OT HUX IPUMEHHU-
TEIBHO K cepe cBoelt mpodeccroHanbHON
NEeSITETTHHOCTH.

Ymeer:

- OHCHUBATh PUCK UX peain3alliu, BBIOU-
paTh METO/IbI 3aIIUTHI OT OMACHOCTEH
MPUMEHUTEIHHO K chepe cBoelt mpodec-
CHOHAIILHOU JESTEIIbHOCTH U CIIOCOOBI
obecrnieueHnst KOM(pOPTHBIX YCIOBUH KU3-
HEJIeSATEIIbHOCTH.

Baapeer:

- HOHSITHf/iHO-TepMI/IHOHOFI/I‘ICCKI/IM arria-
paToM B o0acTu 6€30MacHOCTH.

Ornenka Ha ’K3aMeHe,
Orenka 3a abopa-
TOpHBIE paboThl Ne 1,
2,5,6.

Paznen 6. Ilcuxoduzuo-

3Haer:

OI_ICHKa Ha 3K3aMCHC.
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JIOTUYCCKUEC U E)pI‘OHOMI/I-
YeCKUE OCHOBEI Oe3or1ac-
HOCTH

- OCHOBHBIE TeXHOC(EpHBbIE OMTACHOCTH, UX
CBOMCTBA U XapaKTEPUCTUKH;

YmMmeer:

- UACHTU(PUIIMPOBATH OCHOBHBIC OITACHO-
CTH CpeJlibl OOUTaHUS YETOBEKA;

Baaneer:

- IOHATHIUHO-TEPMHUHOJIOTHYECKHUM arira-
paToMm B 00J1aCTH 6€30TMaCHOCTH.

Paznen 7. UpesBbruaitHbie
CUTYyalM1 U METOJIbI 3a-
IIWTHI B YCIIOBUAX UX pCa-
JU3aLUH.

3naer:

- XapakTep BO3/JCHCTBH BPEIHBIX U OIac-
HBIX (DAKTOPOB HA YETIOBEKA U MPUPOIHYIO
Cpefy, METOJIbI 3aIUTHI OT HUX IPUMEHH-
TeNBbHO K chepe cBoeit mpodhecCHOHaTbHOM
JESITEIIbHOCTH.

Ymeer:

- OLICHUBATh PUCK UX pean3aliu, BbIOU-
paThb METOMBI 3aIIUTHI OT OMACHOCTEN
MIPUMEHHTEIHHO K chepe cBoel nmpodec-
CHOHAJIBHOM JESITETbHOCTH U CIIOCOOBI
obecrieueHnst KOM(POPTHBIX YCIOBUH JKU3-
HEIESITeTbHOCTH.

Baaneert:

- 3aKOHOJIATENLHBIMH U IPABOBLIMH aKTa-
MU B 0071aCTH 6€30aCHOCTU M OXPaHbl
OKPY’KaIOIIeH cpe/bl, TPEOOBaHUSIMU K
0€30IacHOCTH TEXHUYECKUX PETIIAMEHTOB
B cdepe npodeccroHaIbHON 1eATeIbHO-
CTH,

- crioco0aMM ¥ TEXHOJIOTHSIMM 3aIIUTHI B
Ype3BbIUAHBIX CUTYaIMSIX;

- IOHATUHHO-TEPMUHOJIOTHYECKUM arra-
paTtoMm B o0acTu 6€301acHOCTH;

- HaBBIKAMU pallMOHANIN3aLNU podeccuo-
HaAJILHOM EATEIHLHOCTH C LIEJILI0 00ecIIe-
YeHHs1 OE30MTaCHOCTH U 3aIUTHl OKpYIKa-
IOIIEH Cpenbl.

OrnecHKa Ha PK3aMcHE,
Onenka 3a nabopa-
TOpHbIe paboThl Ne 7-
9, 11, Oruenka 3a KOH-
TPOJIbHYIO paboTy Ne
2.

Pa3znen 8. Ynpasnenue
0€30IaCHOCTBIO KHU3HEIC-
ATEIBHOCTU

3uaert:

- OCHOBHBIE TeXHOC(EepHBbIE OACHOCTH, UX
CBOICTBA U XapaKTePUCTUKH;

Ymeer:

- OHCHUBATh PUCK UX peain3alliu, BBIOU-
patb METOABI 3aIIUTHI OT onacHocTel
MIPUMEHUTEIHHO K cdepe cBoe nmpodec-
CHOHAIILHON JAESITEIHLHOCTH U CIIOCOOBI
obecrnieueHnss KOM(OPTHBIX yCIOBUH JKU3-

O1neHKa Ha DK3aMeHe.
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HEACSTeTLHOCTH.
Baaneer:

- 3aKOHOJIATEILHBIMH U TIPABOBBIMH aKTa-
MU B 001acTH OE30MACHOCTH U OXPaHbI
OKpY’Karollel cpeibl, TPeOOBaHUSIMU K
0€30IaCHOCTH TEXHUYECKUX PETIIAMEHTOB
B c(hepe mpodeccuoHaIbHON eATEIbHO-
CTH,

- MOHSATUIHHO-TEPMHUHOJIOTUYECKUM arma-

paToM B 00sacTH 6€30MaCHOCTH.

13. OCOBEHHOCTHU OPTAHU3ALINU OBPA30BATEJIBHOI'O ITPO-
HNECCA JJIA UTHBAJINJAOB U JINL C OTPAHUYEHHBIMHA BO3MOK-
HOCTAMMU 310POBbA

OOyyeHne MHBAJINIOB U JIUI] C OTPAaHUYEHHBIMA BO3MOXKHOCTSIMH 3/10POBbSI
OCYILIECTBIISIETCSA B COOTBETCTBUH C:

— IlopsinkoM opraHu3anuy U OCYIIECTBIECHUS 00pa30BaTEbHOM 1€ATEIbHO-
CTH 10 00pa30BaTeIbHBIM IpOrpaMMaM — IporpamMmmaM OakajlaBpuaTa, Iporpam-
MaM clienuaiurera, nporpammaMm Maructpatypsl (IIpukaz MunoOpnayku P® ot
05.04.2017 Ne 301);

— IlosmoxkeHreM O MOPSIAKE OpraHU3ALMH U OCYIIECTBICHHS 00pa30oBaTeib-
HOM JIEATEbHOCTH MO 00pa30BaTEIbHBIM MPOTPpaMMaM BBICHIETO O0Opa30BaHUs —
nporpamMmam OakanaBpHaTa, porpaMmaM CHenualnuTeTa, MporpaMMaM MarucrTpa-
Typbl (hellepanbHOr0 roCyIapCTBEHHOIO OIOKETHOTO 00pa30BaTENIbHOIO YUpe-
XKIEHUS BhICIIEro o0pa3oBaHus «POCCUUCKHUI XMMUKO-TEXHOJOTUYECKUA YHUBEP-
curer umeHu .M. MeHnneneesa», NpuHATHIM penieHueM YueHoro cosera PXTY
uMm. JI.1. Menneneena ot 28.12.2022, npotokon Ne 5;

— MeronnyeckuMu pPEeKOMEHJALUSAMHU [0 OpraHu3aluu 00pa3oBaTENIbHOTO
npouecca s o0yuyeHUs: MHBAJIMJIOB U JIUL C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMHU
3I0pPOBBSI B 00pa30BaTEIbHBIX OpraHU3alUsaX BhICIIET0 00pa3oBaHUs, B TOM YHCIIE

OCHAIIIEHHOCTH 00pa30BaTeILHOTO Tpoliecca (YyTBEPKICHBI 3aMecTuTesieM MuHU-
cTpa obpazoBanus u Hayku PO A.A. Kinumossim ot 08.04.2014 No AK-44/058H).
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JloToJIHEHUSI M U3MEHEHUS K paboyell mporpamme JTMCLUILUINHBI
«be30nacHOCTb KU3HeAeATEIbHOCTID)
OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMBbI
19.03.01 — buomexnonozus

npo¢uiab NoAroToBKU — buorexuosorust

®opma 00ydeHUs: OUHAs

Homep nzme-
OcHOBaHuE BHECEHUS U3Me-

Henus/ mo- | CopeprkaHue JOMOTHEHUS/U3MEHEHUS
HEHUS/ IOTOJIHEHUS
MTOJIHCHUS
MIPOTOKOJI 3aCeaHuUs
1. Vuyenoro coBera Ne_ ot
«_» 20 T
MIPOTOKOJI 3aCeIaHuUs
2. Vyenoro coBera Ne_ ot
« » 20 T.
MIPOTOKOJI 3aCeaHuUs
3. Vuyenoro coBera Ne_ ot
«_» 20 T

MPOTOKOJI 3aCeJaHuUs
VYyenoro coBeta Ne ot
«_» 20 T

IIPOTOKOJI 3aCCaHUA

Yyenoro coserta Ne ot
«_ » 20 r.
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MunucreperBo Hayku u Beiciiero oGpazosanns Poceuiickoii ®@egepaunn
Deaepaabnoe rocyaapersennoe 6101meTHoe 06pazoBaTebHoe yupeKIeHHe
BbICLIET0 0DpaA30BAHUNA
«PoceniicKHil XHMHKO-TEXHOI0THYECKHIT YHHBEPCHTET
umenn JILH. Meunageneesa»

« Y TBEPKJIAH)»

R, Hp@pﬁ}g’fﬂ?nn yaedHO# pabote

>
L

i~ ',_(r { ~
' ’_,:_ @ AL Komokoaor

SE4EYT » woey 20231

PABOYAS INPOI'PAMMA JTUCHUITJIMHBI

«buoreoTexsoorna»

Hanpapaenne noarorosxu 19.03.01 Buorexnosnorus
[lpoguae noaroroekn — «buoTexHo 0T HH»

Keaandukanns «bakanasp»

PACCMOTPEHO H OTOBPEHO
Ha 3acedaHmH MeToaH4eckol KoMUCCHH
PXTY mm. 1.H. Menseneena

€78 n wresny 22371

i, A, Makapos

[Mpencenarens

Mocksa 2023



[Iporpamma coctaBieHa K.X.H., JOIIEHTOM Kadeapsl onorexnosorun M.M. baypunoit

[Tporpamma paccMoTpeHa W ojnoOpeHa Ha 3acenaHuu kadeapsl O6uotexHoiorun PXTY wum.
JI.N. MenneneeBa «23» mast 2023 r., mpotokon Ne 10.
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1. IEJIb Y 3AJJAYM M CIUTIIIMHBI

[IporpaMma coctraBieHa B  COOTBETCTBMM ¢  TpeboBanusimu  DenepanbHOro
TOCY/IapCTBEHHOTO 00pa30BaTEIBLHOTO CTAHJApTa BBICIIETO O0pa3oBaHus — OakamaBpHar
1o HanpapyieHuo MoArotoBku 19.03.01 buomexnonocus (OI'OC BO), pexomeHmanusMu
MeTtoanueckoli KOMHCCUM M HAKOIUICHHBIM ONBITOM MPENoJaBaHMs TUCHUIUIMHBL Kadeapoii
ouomexnonocuu PXTY um. JI.1. Menneneea. Ilporpamma paccunTaHa Ha U3y4Y€HHE
JUCLIUIUIMHBI B TEYEHUE OJIHOTO CEMECTpA.

Jucuunnuna «buozeomexnonozuny OTHOCUTCS K BapUaTUBHOM YacTW y4eOHOTo IJIaHa, K
070Ky IUCHHMIUTMH 1o BbIOOpY. [IporpamMma AMCHMIUIMHBI TpEATONaraeT, 4To OoOydaronmecs
UMEIOT TEOPETHUECKYIO0 U MPAKTHUUECKYI0 MOJIrOTOBKY MO pa3iesiaM XUMHU, OMOXUMHH, 00IIei
OunoaoruM, MUKpoOHOJIOTHH, OCHOBHBIM IIPOLIECCAM U allllapaTaM XUMUYECKOW U OMOXUMUYECKON
TEXHOJIOTUM U HMMEIOT IPEJCTaBJICHUS O COBPEMEHHOM COCTOSHUU M IEPCIEKTHBAX Pa3BUTHUS
OMOTEXHOJIOIMH KaK HalpaBJICHUS HAYYHOM M MPAKTUYECKOM IEATEIbHOCTH YEI0BEKA.

Leap AMCHUIUIMHBI - JaTh CTYJEHTY LEJIOCTHBIE MPEJICTaBICHUS O COBPEMEHHBIX
3 PEKTUBHBIX METO/aX J0OBIUN U MepepaboTKH MUHEPAILHOTO CHIPbS, CO3aHUU 0€30TXOTHBIX
¥ MAJIOOTXOJIHBIX TE€XHOJIOTHi, 00eCIeUnBAIONINX KOMIUIEKCHOE MCIOJIb30BaHNE MUHEPATIHHBIX
pecypcos.

3agauu AMCUMILIMHBI CBOJIATCS K OOYUEHHUIO CTY/IEHTOB HaBbIKaM COCTABIICHUS M aHAIHN3a
TEXHOJOTMYECKUX CXEM U3BJICYEHHUS] METAJIOB U3 Py, KOHIEHTPATOB, TOPHBIX MOPOJ U
pacTBOPOB MO JIEHCTBUEM MHUKPOOPTraHU3MOB U HMX METAOOIHMTOB, a TaKXe MPUOOPETEHUIO
CTYACHTAaMH 3HAaHWHA W HABBIKOB, HEOOXOMUMBIX Oyaymiemy OakanaBpy Uisi OOOCHOBAaHHBIX
pellIeHni, KaKk B YaCTH OPTaHU3alMK U MPOBEICHUsI OMOTEXHOJIOTHYECKUX CTaIuil, TaK U B 4acTU
oOecrnieyeHus MPUPOAOOXPAHHBIX MEPOIIPUATHIA.

HNucuunnuna «buozeomexnonozusn» npenogaercss B /-M  cemectpe. KoHTpousb
YCIIEBAEMOCTH CTYIEHTOB BEIETC 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.

PaGouass mporpaMma AUCHUIUIMHBI MOXET OBITh peajn3oBaHa C MPUMEHEHHEM
AIIEKTPOHHBIX O00pa30BaTENIbHBIX TEXHOJOTUH M AJIEKTPOHHOIO OOYYEHUS TIOJHOCTBIO HIIU
YaCTUYHO.



2. TPEBOBAHMUSI K PE3YJIBbTATAM OCBOEHUS JIUCHUIIJINHBI

I/I3yquHe AUCHUIITIMHBI HAITPABJICHO Ha npno6peTeHMe (621 (57187 :0)11170,€ KOMl'[eTeHIII/Iﬁ U HHAMKATOPOB MX NTOCTHUKCHHUA:

HpO(l)eCCI/IOHaJILHbIe KOMIICTCHIUA U HHAUKATOPLI UX NOCTHKCHUSA

3agaua
npogeccuoHAIbLHOM
AeATeJILHOCTH

O0BbeKT 1M 00J1aCTh
3HAHUSA

Koa n
manMenosanue I1K

Kox v HanmenoBanue
HHANKATOPA 10CTHKEHUS
K

OcHoBaHue
(mpogeccuoHaIbLHBII
CTAaHAAPT, aHAJIM3 ONbITA)
O0001IeHHBIC TPY10BbIE

Tun 3aga4y npogeccnoHAILHOM 1EATEIBLHOCTH: HA

YHO-HCCIEe0BATEILCKHHA

BeinosiHeHHe  Hay4YHBIX
HCCIICIOBAHHIA,
AHAJIUTHYECKUX u
TEXHOJOTHYECKHX padoT
B OHMOTEXHOJOTHYECKOM
CEKTOpe HAyKH u
TEXHUKH.

O6nactpb
npodeCCHOHAIBHON
JESITCIIbHOCTH

- MOJIy4YCHHE,
WCCJICIOBAHKE u

npUMeHeHne (HepMEeHTOB,
BUPYCOB,
MHUKPOOPIaHU3MOB,
KJIETOYHBIX KYJIBTYP
KUBOTHBIX U pacTeHuil,
MPOJYKTOB UX OMOCHHTE3a
u Ouotpanchopmaruu;

IK-5. Crnocoben
HCII0JIb30BATh 0a30BbIi
MHCTPYMEHTAapHH,
npodeccroHalbHYIO
TEXHUKY, O00OpyIOBaHHE B
PYTHUHHBIX XUMHKO-
AHAIIUTHYECKHUX, ¢busuKo-
XUMHUYECKHUX,
OMOXMMUYECKHUX,
TEeHETUYECKUX,
MHUKpPOOHOIOTHYECKUX

pa60Tax, IMPOBECTU THUIIOBBLIC

[IK-5.1. VYmeer mnpoBecTu
Ka4yeCTBEHHBIN U
KOJIMYECTBEHHBI  aHaJIU3

cyOCTpaToB U IPOJYKTOB
(epMEeHTATUBHBIX PEAKIINH,
MHUKPOOHOIOTHYECKUX
MIpEBpAIICHUH IO 33aJaHHON
METOJUKE.

byHxunn
Ananus TpeOOBaHMIA K
po(heCcCUOHATLHBIM
KOMITETCHIIHSIM,
IPEIbABISIEMBIM K

BBIITYCKHUKAaM HaIIpaBJICHUA
IMOATOTOBKH HA PBIHKE Tpynaa,

000011eHNe 3apy0eKHOTO
OTIBITa, OIpoc paboToaareneit
0Tpaciy, B KOTOpOU
BOCTpPEeOOBAHBI BBIITYCKHUKH B
paMKax HaIpaBJICHUA
HOJTOTOBKH.




— TCXHOJIOTUHU TIOJIYYCHUA

MPOTYKIIUH c
HCITOJIb30BaHUEM
MHUKPOOHOJIOTHYECKOTO
CHHTE3a, Onokaranmsa,
TEHHOW  WHXEHEPUH |
HaHOOMOTEXHOJIOTHUH.
OOBEKThI
npodeCcCHOHAILHON
JIeSITCIIbHOCTH

— MHUKPOOPTaHU3MBI,
KJICTOYHBIC KYJIbTYPbI
JKUBOTHBIX W PacTCHUH,
BHUPYCHI, (hepMeHTHI,

OMOJIOTUYECKA AaKTUBHBIE
BEILIECTBA;

— npuOOpHI u
obopynoBaHue JUTS
HCCIENOBAHUS CBOICTB
UCTIONB3YEMBIX
MHUKPOOPTaHHU3MOB,
KJICTOYHBIX KYJIBTYP,
MOJTy9aeMBIX c 17
MOMOIIBIO  BEIIECTB B
71a00paTOPHBIX;

— YCTaHOBKH "
obopynoBaHue TSt
MPOBEICHUS
OMOTEXHOJIOTHIECKUX
MIPOIIECCOB.

9KCHEPUMEHTHI "
HCCIIEIOBaHUS C
KYJTbTHBUPOBAHUEM  JKUBBIX
00BEKTOB (BUpPYCOB,
MHUKPOOPTI'aHU3MOB,
PaCTUTENBHBIX U KUBOTHBIX
KJIETOK W OpraHu3MOB), HUX
KOMIIOHEHTOB U CHCTEM B
71a00paTOPHBIX YCIOBHSIX.

T1K-5.2. Biaaneer 6a30BbIMUA
HaBBIKAMHU paboThl c
o0opyoBaHueM,
HEOOXOAUMBIM 7151 PU3HKO-
XAMHYECKAX, XHMHYECKUX,
MHUKPOOHOJIOTHYECKUX,
OMOXUMHUYECKUX,
MOJIEKYJISIPHO-
OHMOJIOTHYECKUX 51
MOJICKYJISIPHO-
TeHETUYECKHUX
HCCJIEIOBAHUN.

T1K-5.3. Bimaneer 6a30BeIMU

HaBBIKAMU ONpEACIICHUS
CTPYKTYpPhl U CBOWCTB
OMOJIOTUYECKH  AKTHUBHBIX

COEIMHEHNH Ha OCHOBE WX
(U3UKO-XMMHYECKHUX,
XAMHUYECKHAX 51
OMOXHMHUYECKHX
XapaKTePUCTHK.

Pesynbrathl BBITIOJTHEHUS
npoekta Temmyc No 511426-
TEMPUS-1-2010-1-RU-
TEMPUS-JPCR  «Pedopma
BhICIIETO 00pa3oBaHUS 110
OMOTEXHOJIOTHH: pa3paboTKa
U YCOBEPIICHCTBOBaHHE
CTaHIApTOB MU Yy4eOHBIX
IUIAHOB ~ TI0  TIOATOTOBKE
0akanaBpOB U MarucCTPOB.
ConocraBnenue c
PEKOMEHIaIUsIMU K
pa3paboTke mporpaMMm B
EIIBO u TtpeboBaHUIMHU
POCCUIMCKHX
00pa3oBaTenbHbIX u
pohecCHOHATBHBIX
CTaHJapTOB.

ConocraBieHue ¢ IMIECTHIM
YPOBHEM MPOEKTa
HannonaneHoOM pamMKH
KB (DUKAIIHIA (HPK)
Poccuiickoit ®denepanuu,
pa3pabortanHbM B 2012 1. ¢
JECKpUTITOPaMHU YPOBHS
OakanaBpa, IIeCTHIM YPOBHEM
KBaTH(UKAIII HPK,
3a()MKCHPOBAHHBIM B 3aKOHE
00 oOpa3zoBaHUH B
Poccuiickoii ®enepauuu OT
29.12.2012 1. Ne 273-®3, ¢
NEpBOM CTYNEHbIO BBICILIETO




obpazoBanusi  EBpomneiickoit
paMKH BBICHIETO 00pa30BaHUs
(QF-EHEA), ¢  mectbiM
YpPOBHEM EBponeiickoii
pamMku KBaA(pHUKAMH IS
oOyueHuss Ha NPOTHKEHUU
Beeit sxu3nu (EQF-LLL).
Ilpogheccuonanvmwiii
cmanoapm

«Cnenuanuct B o0nactu
pa3pabOTKH, COMPOBOKICHUS
u UHTETpaluu
TE€XHOJOTMYECKHUX MPOLECCOB
U TPOHM3BOACTB B o00JacTu
OMOTEXHUYECKHX CHCTEM U
TEXHOJIOTUIT,
YTBEPXKAEHHBIA  IPHUKA30M
MunuctepcTBa  Tpyna H
commagbHOM 3amuTel PO oT
28.12.2015 Nel157H.
O6061ieHHas TpyAOBas
byHKLSA:

A. Pa3paboTka u uHTErpamus
OMOTEXHUYECKUX CHCTEM H
TEXHOJIOTHH, B TOM YHCIE

MEIUIIUHCKOT O,
9KOJIOTMYECKOTO "
OMOMETPHUECKOTO
Ha3HAYCHUSI.

A/01.6 — Hayunslie

HCCIENOBaHUA B  00JacTu




CO3MaHUS OUOTEXHUYECKUX
CHUCTEM U TEXHOJOTUMH.




B pe3ynbraTe u3yueHus: AMCUUILUIMHBI CTYACHT OakaiaBpuaTa J0JKEH:

3namo:

- OCHOBHBIC TMPHHIUIBI OPTaHU3alMH OHOTEXHOJOTHYECKOTO TPOHM3BOJICTBA, €T
UEPAPXUYECKYIO CTPYKTYPY, METOJIBI OIICHKH A()()EKTUBHOCTH ITPOU3BOJICTBA;

- NPUHIUITHAIBHYIO CXEMY OMOTEXHOJIOTHYECKOTO TIPOU3BOJICTBA;

- 9KOHOMHUYECKUE KPUTEPUU ONTHMHU3AIUH ITPOU3BOJICTBA;

- O0COOCHHOCTH  MOJCIUPOBAHMs,  MacIITaOMpPOBaHUS M ONTHMHU3ALUU
OMOTEXHOJOTMYECKUX CXEM H ITPOIICCCOB;

- OCHOBBI OMOTEXHOJIOT'MH, OCHOBHBIC OMOOOBEKTHI U METO/IbI pa0OTHI C HUMH;

- OMOXUMHUYECKHE, XUMHUYCCKHE U (DU3MKO-XUMUYCCKHE TPOIIECCHI, TPOTEKAIOIIHNE B
OMopeakTopax W Ha CTaIusX NMEPepadOTKH, CBA3aHHBIX C BBIICICHHEM W OYHCTKOH IIEJICBOTO
NPOJIYKTa,

- 3aKOHOMEPHOCTH KHHETHKH POCTa MHUKPOOPTaHM3MOB M 00pa30BaHUs MPOAYKTOB
MeTa00IN3Ma;

- MOJICJTH POCTa U 00Pa30BAHMSI IPOTYKTOB;

- METO/IbI KYJIbTHBHPOBAHUS,

Ymemn:

- BBIJICNIATh MPOAYKTHI MeTaboNM3Ma U3 KYJIbTYpPaIbHOM MKUJIKOCTH M KIIETOK
MPOJyLIEHTa METOAAMH SKCTPAKIIMHU, OCAXKICHUS, HOHHOTO OOMEHA U YIbTPAKOHIIEHTPUPOBAHUS;

- OCYIIECTBIISITh KOHTPOJIb COJAEPIKAHMSI 1IETIEBOTO KOMIIOHEHTA B MOJTYMPOIyKTaxX,
MOJIy4aeMbIX Ha OTAEIbHBIX TEXHOJIOTHYECKUX CTA/IUSX;

- MPOBOJIUTE OOPabOTKY pe3ylabTaTOB H3MEPEHH C HCIOJIb30BAHUEM ITAKETOB
MPUKJIAHBIX TIPOTPAMM;

- UCIIONIb30BAaTh CTAHIAPTHl M JPYrMe HOPMATUBHBIE TOKYMEHTHI IMPHU OLEHKE,
KOHTpOJIE KauecTBa U CepTU(UKALIUU CHIPBS U MPOTYKIUH;

- OTIPEIeNIATh TapaMeTPhl CHIPhS U MPOAYKIIUU TIPU UX CePTHPHUKAIUY;

- BBIOpaTh paIOHATIBHYIO CXeMY OMOTEXHOJIOTUYECKOTO TTPOU3BOJICTBA 3aJAHHOTO
MPOJIYKTA, OLICHMUBATh TEXHOJIOTUUECKYIO Y(PPEKTUBHOCTH MPOU3BOJICTBA,

Brnaoemw.:

- METOJIaMHU OYMCTKHU M CTEPHIIN3AINN BO3AyXa, KOHCTPYHUPOBAHUS M CTEPHIIN3AINN
MUTATENbHBIX CPE/I;

- METOJIJaMH MPOBEICHUS CTaHIAPTHHIX UCTIBITAHUHN MO OMpEeICHUIO MTOKa3aTene
(UBHKO-XMMHYECKUX CBOWCTB CBHIPhS U MIPOYKITUH;

- METOJIJaMU  TEXHHYECKOTO KOHTPOJII IO COONIOJACHHIO TEXHOJOTHICCKOM
JTUCITUIIMHBI B YCIIOBUSX JIEHCTBYIOIIETO0 OMOTEXHOJIOTHYECKOTO MTPOU3BO/ICTBA;

- METOJIaMU IUIAHUPOBAHUS, TMPOBEACHUS U OOpaOOTKM OHOTEXHOJIOTUYECKUX
9KCIIEPHUMEHTOB.

3. OFbEM JUCIHUATIJIMHLI U BUJbI YYEFHOU PABOTBHI

O0beM TMCUMTLTHHBI
Buj yueOHoit padoThl Axan. | Actp.
3E
4. 4.
O0mas TpyA0eMKOCTb JMCIHILIHHBI 2 72 54
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
B TOM 4HcJje B GopMe NPaKTHYeCKO# MOAT0TOBKH 0 0 0
Jlexuuu 0,89 32 24
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B TOM 4ucIe B popMe MPAKTHUECKON OATOTOBKHU 0 0 0
[Tpaktrueckue 3ansatus (I113) 0,89 32 24
B TOM 4ucIe B popMe MPAKTHUECKON OTOTOBKHU 0 0 0
CamocTrosiTejibHas padoTa 0,22 8,0 6
KonTakTHas camocTosiTenbHas paboTa 0.2 0,2 0,15
CaMOCTOSTEIbHOE H3YUCHHE PA3/ICIIOB AUCITUILIHHBI ' 7.8 5,85
Bua uTOoroBoro KOHTpoJIf: 3auer




4. COAEP)KAHUE JUCIUIIVINHBI

4.1. Pa3zgennl TUCHUNJIMHBLI U BHABI 3aHATHI

Paszgen nucuurnimHbl Yacos
Ne w/n Becero | BT.u. B | Jlekuuu | B 1.4. B | [Ipaktny | B T.u. B | Jlabopar | B T.u. B |CamocTOs
dhopme dbopme | eckue dbopme | opHBIC dbopme | TenbpHas
mp. mp. 3aHATHS np. paboThI mp. pabora
TIOJIT. O/ O/ O/
Bgenennue. CoBpemeHHOE 3 0 2 0 0 0 0 0 1
COCTOSIHUE u HIEPCIICKTHBBI
pa3BUTHsI OMOTEOTEXHOJIOTHH.
1 Pa3znen 1. Mukpoopranu3mel u ux | 20 0 8 0 10 0 0 0 2
poib B OMOTCOTEXHOIOTHH
METAJLIOB.
2 Pasznen 2. Croco0sl 32 0 16 0 14 0 0 0 2
0aKTepHaIbHOTO  BBIIICTAYNBAHHS
I[BETHBIX METAJIOB.
2.1 | TexHOMOTHS KY9HOTO U mMoa3eMHoro | 13 0 6 0 6 0 0 0 1
BBIIIETAYHBAHUSL.
2.2 | TexHomorwus gaHoBoro | 19 0 10 0 8 0 0 0 1
BBIIIETAYHBAHUSL.
3 Paznpen 3.  Texnomormueckwme | 17 0 6 0 8 0 0 0 3
ACTIEKThI nepepadoTKu
KOJIJICKTHBHBIX PYJ, KOHIIEHTPATOB
U MUHEPAJIBHOT'O ChIPbS.
3.1 | IlepepaboTka  KOHIICHTPaTOB U 7 0 2 0 4 0 0 0 1
KOJUIEKTUBHBIX pyA. OOorameHue
PyA.
3.2 | MukpoOuosnoruueckas nepepadoTka 5 0 2 0 2 0 0 0 1

MHHCPAJIBHOI'O ChIPbA.
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3.3 | buocopbmus METaJIJIOB u3 5 2 2
pacTtBopoB. TuMbl B3aMMOACHCTBHI
MEXIYy MeTaUIlaMd M MHUKPOOHOM
KJICTKOM.
UTOoro 72 32 32
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4.2. Cogepxanme pa3iejioB IUCHUINIMHBI

BBenenne. OcHOBHbBIE BOIIPOCHI, periaeMbie OrnoreorexHosaorueii. CoppeMeHHOE COCTOSIHHE
U TICPCIIEKTUBBI PA3BUTHS OMOTEOTEXHOJIOTHH.

Pa3nen 1. MuKpoopranu3mMsbl 4 MX PoJib B OMOre0TEeXHOJIOTHH MEeTAJJIOB.

MuxkpoopranuzMbl 1 MHUKPOOHOJIOTUYECKUE TPOLIECCHI, BAXKHBIC Ui THAPOMETAJUTYPTHH:
OKHUCIIEHHE CYIb(GUAHBIX MHHEPAJIOB, JJIEMEHTHON Cepbl M 3aKHCHOTO eje3a; oOpa3oBaHHE
OpraHoTpo(HbIMH MHUKPOOPTraHU3MaMH OPraHUYECKUX COCIMHEHHH, MepeKuced W T.I., CIOCOOHBIX
JECTPYKTHUPOBaTh MUHEPAJIbl M OKHUCIIATh WJIM BOCCTAHABIMBATH XMMUYECKHE 3JIEMEHTHI C MEPEMEHHOM
BAJICHTHOCTBIO; aKKYMYJISILIMSA MUKPOOPTaHU3MaMU XUMHUYECKUX 3JIEMEHTOB WJIM UX OCKJICHUE.

Pa3nen 2. Cnnoco0bl 6aKTepHAIbHOIO BhIIEJAYMBAHUS IBETHHIX METAJLJIOB.

Omnpenenenre NPUroAHOCTH Py Ui BbllenaunBanus. OnpeaeneHue XMuMUYECKOro coCTaBa
PYI, KOHIIEHTPATOB U IPOAYKTOB BbIIenadnBaHus. UHTEHCUDHUKALIUS TPOIECCOB OaKTEPHATHHOTO
BBIIEJIAYNBAHMUSL.

2.1. TexHoyi0rusi Ky4HOro M MOJ3eMHOI0 BhimejgaunBaHusi. OOIIHe MOJ0KESHHUS] KydHOTO
U TOA3EMHOrO BBIIIEIAYNBAaHUS. BplllenaunBaHue IBETHBIX METAIIOB B oOTBaiax. KydHoe
BBINICJIAYMBAHNE JIPOOJICHON PYAHOW TMOPOJIBI, OTXOJOB TOPHOIOOBIBAIOIICH MPOMBIILIEHHOCTH,
noOoYHbIX OelHBbIX pyA. bakrepuaibHOE BbIIIENaYMBaHHE BBIPAOOTAHHBIX PYAHBIX 3allekKel Ha
MecTe 3ajeranus. BellenaunBanue ypana Ha MecTe 3ajieraHusi. TeXHOJIorn4ecKas cxema KyqHoro u
MOJI36MHOTO OaKTepUaTbHO-XUMHUYECKOTO BBIIIETAYMBAHKS MEIU, HUKENS U KoOallbTa M3 MEIHO-
HUKEJEBBIX pya. O0orameHne py/ IIBETHBIX METAJUIOB C UCIIOJIB30BaHUEM CYIb(aTPeIyIHPYOIIHX
OakTepui.

2.2. TexHosiorusi YaHOBOro BblmegayuBaHus. OOIIKME TOJOKEHUS YaHOBOTO
BBIIIIEJIAUMBAHUA. T[EXHOJOTHS YaHOBOTO OakTEepHaTbHOTO BBILIEIAYUBAHUS  CYJIb()HUIHBIX
KOHIICHTPATOB B PA3JIMYHBIX PEKUMAX KYJIbTUBUPOBAHUS OAKTEPUH.

TexHonornueckue acrnekTsl nepepadboTKu Cynb(GUAHBIX KOHIEHTPATOB. V3BiIeueHue ypana,
30710Ta, cepebpa, MEAM W JPYIHX METaUIOB W3 OKHUCHBIX Py WA YIOPHBIX CYJIb()HIHBIX
KoHIeHTpaToB. [lepepaboTka 0J10BOCOIEPKAIINX KOHIIEHTPATOB. TeXHOJOrn4ecKast cxema O4HCTKU
OJIOBSHHOTO KOHIICHTpaTa OT MbIIMIbsIKa W KOMIUIEKCHas TMepepadoTKa OJIOBIHHO-MEIHO-
MBIIIBSIKOBBIX KOHIIEHTPATOB. BhllenaunBanrue Maprania. MUKpoOHOI0rHiecKoe BhIleTaunBaHne
ATIOMUHHS.

Pasnen 3. TexHosiorn4eckue AacmneKkTbl MepepadOTKM KOJJIEKTHBHBIX Py,
KOHIIEHTPATOB U MUHEPAJIBLHOT0 ChIPbSI.

3.1. IlepepaGoTka KOHUEHTPATOB M KOJLUIEKTHBHBIX pyd. [lepepaboTka KOJIEKTHBHBIX
METHO-IIMHKOBBIX pPyA M KOHIIEHTpaToB. [lepepaOoTka MeIHO-HUKEIEBBIX, CBUHIIOBO-IIMHKOBBIX,
MEJHO-BUCMYTOBBIX, CYPbMSAHO-PTYTHBIX U IPYTUX KOHIIEHTPATOB.

[TepepaboTka 3070TOCOAEPIKANTUX KOHIIEHTPATOB. M3BNeueHue 300Ta U3 Cyiab(OUIHBIX PYI:
OKHUCJIEHHE CYNb(QHUAHBIX MUHepanoB. llepepaboTka 30J0TOMBINIBIKOBBIX PYA U KOHIIEHTPATOB:
OaxTepuanbHas 0e300)kUroBasi TeXHOJOTHUS. VI3BIeueHue 30710Ta U3 YIIUCTHIX 30J0TOMBILIBIKOBBIX
KOHIIEHTPATOB. BhIlienauynBanne caMOpoIHOTO 30J10Ta.

3.2. Muxkpoomnosoruyeckasi nepepadorka MUHEPAJIbHOI0 Ccbipbsi. OOoramieHue pyau.
Mukpobuonoruueckuii  crnocod o00e3kKeNe3nuBaHusi MHHEPAIBHOTO CHIPhS. bBHOTeOTeXHOIOTHS
obOeccepuBanusi yried. buoreorexnomorus u Ooppba € MeTaHOM B YrOJbHBIX MIaxTax.
buoreotexHonoruss W TMOBBIIIEHWE OTAaud HepTeoTAaun muactoB. OOorameHue pya u
KOHIIEHTpaToB. [IpumMeHeHune cynbhaTpeaynupyonmx OakTepuii B mporeccax (aoTamun
OKHCITIEHHBIX MUHEPAJIOB.

3.3. buocopOuusi MeTaNJI0B U3 PacTBOPOB. MUKPOOHOJIIOTHUECKOE U3BJICUCHUE METAINIOB
U3 pPAcTBOPOB M CTOYHBIX BOJ. HoBBIe HampaBlieHHUss B OHOTHUIPOMETAIUTYPTrUU: OHOCOpOIUs
(u3BneueHue U3 paz0aBIICHHBIX PAaCTBOPOB CBUHIIA, PTYTH, MEAH, HUKENS, XpOMa, ypaHa, 30JI0Ta,
cepeOpa, MIATHHBI, ceTieHa), OCAXKICHUE METaNIOB B BUJIE CYJIb(DHUIOB WK [IHAHUIOB (M3BIICUCHHE
M€ ), BOCCTAaHOBJICHHE Cr%" B GBITOBBIX CTOYHBIX BOjIaX. THITHI B3aWMOICHCTBHIA MEXy METaluIaMA
U MUKPOOHOM KIIETKOM.
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5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUSAM K PE3YJIBbTATAM OCBOEHUSA JUCHUIITIMHbI

No B pe3ynbraTe 0cBOSHUS AUCUUIUINHBI CTYACHT JOJIKEH: Paznen
1 2 3
3names:
1 OCHOBHBIC TIPHUHIIMIIBI OPTaHU3AIMH OMOTEXHOJIIOTUYECKOTO MPOU3BOJICTBA, €r0 HEPAPXHUECKYIO CTPYKTYPY, + + +
METO/IbI OIICHKHU 3((EKTUBHOCTH MTPOU3BO/ICTBA;
2 NPUHLMIIAATIBHYIO CXEMY OMOTEXHOJIOTMYECKOI0 IPOU3BO/ICTBA; + + +
3 SKOHOMMYECKHE KPUTEPUHU ONTUMHU3ALIUU TPOU3BOJCTBA; + + +
4 0COOEHHOCTH MOJICTTUPOBAHUS, MACIITAOMPOBAHUS U ONITUMHU3AIMH OMOTEXHOJIOTUUECKIX CXEM U TIPOIIECCOB; + + +
5 OCHOBBI OMOTEXHOJIOTHH, OCHOBHBIE OMOOOBEKTHI M METO bl PAOOTHI C HUMU; + + +
6 OMOXMMHUYECKHE, XUMHUYECKHE U (PU3UKO-XMMHUYECKHE MPOIECCHI, TPOTEKAIONNE B OMOPEakTOpax U Ha CTATUSIX + + +
nepepaboTKU, CBA3aHHBIX C BBIICJICHHEM U OUYMCTKOM 11eJIEBOTO MPOAYKTA;
METOJTbI KYJTbTHBUPOBAHUS; + + +
8 OCHOBBI H3UMOJIOTHUH, METOJIbl UMMOOHIN3alUU (DEPMEHTOB; + +
BOKHEHIIME TPOU3BOJACTBA IPOMBIIUICHHOW, MEIUIMHCKON, CEIbCKOXO3SIMCTBEHHOM, 3KOJIOTHYECKOMN + + +
OMOTEXHOJIOTHH.
Ymems:
10 OCYIIECTBIISTH KYJIbTUBUPOBAHHE MUKPOOPTAaHU3MOB B a9POOHBIX U aHAPOOHBIX YCIOBHUSAX B TaOOpaTOpuu; + + +
11 BBIJICTISITH MTPOYKTHl META0O0IU3Ma U3 KYJIbTYPAIbHOM )KHUIKOCTH U KJIETOK MPOJIYIICHTa METOaMHU SKCTPAKIIHH, + + +
OCXKICHHSI, HOHHOTO 0OMEeHa U YIbTPAaKOHIIEHTPUPOBAHHUS,
12 OCYIIECTBIIATH KOHTPOJIb COJICPIKAHUS IEJICBOr0 KOMITOHCHTA B IMOJIYIIPOJYKTAaX, MOJIy9aeMbIX Ha OTACIBHBIX 4 + 4
TEXHOJIOTHYECKHUX CTAIUAX;
13 MIPOBOJIUTH 00Pa0OTKY Pe3yabTaTOB U3MEPEHUM C UCIIOIH30BAHUEM ITAKETOB MPUKIATHBIX MPOTPAMM; + + +
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14

HCII0JIB30BAaTh CTAHAAPTHI U APYTIY€ HOPMATHUBHBIC JOKYMCHTEI ITPH OLICHKE, KOHTPOJIE Ka4€CTBA U CepTI/I(l)I/IKaI_[I/II/I

+ +

CBIPHSI U IPOAYKIIHH;

15 OIpeNeNATh NapaMeTPhl ChIPbs U MPOIYKIMH IIPU UX CEPTUPHUKALINH; + +

16 BBIOpATh PpAIMOHAIBHYIO CXEMy OHOTEXHOJOTHYECKOTO MPOM3BOJACTBA 3aJaHHOTO MPOIYKTA, OICHUBATH
TEXHOJIOTUYECKYIO 3(h(hEKTUBHOCTH IIPOU3BOJICTBA. + +
Bnaoemu:

17 METOaMU OYMCTKU U CTEPUIIU3ALMU BO31yXa, KOHCTPYHPOBAHUS U CTEPUIM3ALMU TUTATEIbHBIX CPEJI; + +

18 METOaMH TPOBEJCHUS CTaHIAPTHBIX UCIIBITAHUH IO ONPENENICHHUI0 MoKa3aTenell (GU3NKO-XUMUYECKUX CBOMCTB + +
CBIPbSI U IPOLYKIIMH;

19 METOaMHU TEXHUYECKOTO KOHTPOJIS TI0 COOTIOICHUIO TEXHOJIOTUIECKOH JUCIUIUIMHBI B YCIIOBHUAX JEHCTBYIOIIETO + +
OMOTEXHOJIOIMYECKOI0 IPOU3BOJICTBA;

20 METO/IaMH TUIAHUPOBAHUS, IIPOBEICHHUS U 00paOOTKH OMOTEXHOIOTUIECKUX IKCIIEPUMEHTOB. + +

B pe3ynbrare 0cBO€HUS AUCHUILIUHBI CTYAEHT JIOJDKEH MPUOOPECTH CIENYIOIUE RPOdheccuonanbHble KOMNEMeHWUU U UHOUKAMOPbL UX
oocmuiicenus
Kox n nanmenoBanue I1K Konx n HaumeHoBaHNe HHAUKATOPA
aoctuxenus 1K

21 [IK-5. CnocobeH wucnonp3oBaTh  0a30BBIN IIK-5.1. VYMeer mpoBecTH  Ka4eCTBEHHbII U
WHCTPYMEHTAPHH, TPOPECCHOHATBHYIO TEXHUKY, KOJIMYCCTBCHHbIH aHAIM3 CyOCTpaToB M MPOJAYKTOB| N
o0opynoBaHue B PYTHHHBIX XUMHKO- (epMEHTATUBHBIX  peaklHi, MHKPOOHOIOTHYECKUX
AHAITUTHYECKUX, (U3NKO-XUMHYECKHX, NPeBpaIeHHA 10 3aJaHHON METONKE.

OMOXMMHYECKHUX, TE€HETUYECKUX,
MHUKPOOHOJIOTHUECKUX  paboTax,  MPOBECTH
TUTIOBBIE JKCIEPUMEHTHl U HCCIEJOBAHUA C
KYJTbTUBUPOBAHUEM KUBBIX O0BEKTOB (BUPYCOB,
MHUKpPOOPTaHU3MOB, PACTUTENIbHBIX U JKUBOTHBIX

[1K-5.2. Bmameer 0a30BBIMH HaBBIKAMH pPabOTBI C
o0opynoBaHuEM,  HEOOXOAMMBIM s (U3HKO-
XUMUYECKUX, XMMHUYECKHX, MHUKPOOHOIOTUYECKUX,
OMOXMMHMUYECKHUX,  MOJIEKYJISIPHO-OMOJIOTHYECKUX U
MOJIEKYJISIPHO-TEHETUUECKHUX HCCIIEJOBaHUM.

14




KJIETOK U OpPraHu3MOB), HMX KOMIIOHEHTOB U I1K-5.3. Bmameer 06a30BbIMH HaBBIKAMH OIPEICICHHS
CUCTEM B JJAOOPATOPHBIX YCIOBUSX. CTPYKTYPbl M CBOMCTB OHOJOTHYECKH AKTHUBHBIX
COCIMHEHUN Ha OCHOBE UX (PU3UKO-XUMUYECKUX,
XUMHYECKUX ¥ OMOXUMUIECKIX XapaKTePUCTHK.
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6. IPAKTUYECKUE 3AHATHUS U TABOPATOPHBIE 3AHATUSA
6.1. IlpakTH4yecKkue 3aHATUSA

I[IpumepHbIe TeMbI NPAKTHYECKUX 3aAHATHI 110 U CUUILJIMHE.

No /it Ne pasnena TeMbl TpaKTUYECKUX 3aHATHI Yacel
JVCIUTUTHHBI

1 1 MHUKpOOpraHH3Mbl 1 MUKPOOHOJIOTHYECKHE ITPOLIECCHI, 5
BaXKHBIC TSI THAPOMETAJLTYPTHH:

2 1 O6pazoBanue OpI‘aHOTpO(bj{BIMI/I MHKPOOpraHH3MaMH 5
OpPraHMYECKUX COCIMHECHHIA, IEPEKHCEeH

3 5 OO0111e Mo0KEHHsI Ky4HOTO U TIOJ3€MHOTO 4
BBIIIEC/IAYABAHUSI.
TexHomormuecKas cxema Ky4HOro U OJ3€MHOT0

4 2 OaKTEepUATHPHO-XUMHUYECKOTO BHIIICIIAYNBAHKS MEIH, 4
HUKEJS U KOOAJIbTa U3 MEAHO-HUKEIICBBIX PY/L.
TexHomorust YaHOBOTO 0aKTepHaATLHOTO

5 2 BBIIIENIAYNBAHUS  CYAb(UAHBIX KOHIICHTPATOB B 6
Pa3IMYHBIX PEKUMAX KYJIbTHBUPOBAHUS OaKTEPHH.

6 3 [TepepaboTKa KOHIIEHTPATOB U KOJUIEKTHBHBIX PY/I. 4

7 3 Muxkpobuonorudeckas nepepadoTka MUHEPAIHLHOTO 9
ceIpbsi. OboraieHue py;.

8 3 brocopOuwsi MeTaIoB U3 PaCTBOPOB 2

6.2. JlabopaTopHbIe 3aHATUA

ﬂa6opaTopHLIe 3aHATHUSA 110 JUCHUTIIIMHE HE ITPEAYCMOTPCHBI.

7. CAMOCTOSITEJIBHAS PABOTA

CamocTosiTenbHast paboTa MPOBOJUTCS C LIENbIO YIIyOJIeHNs 3HAHUN 10 TUCIUIUINHE.

[InaHupoBaHre BpeMEHUM Ha CaMOCTOATENbHYIO paboTy, HEOOXOAMMOro Ha H3y4YeHHE
JTUCIUIIMHBI, CTY/IEHTaM JIy4dllle BCEr0 OCYIIECTBIATh Ha BECh NEPUO] U3yUEHUs, IpeIycMaTpuBas
IIPY 9TOM PETYJISIPHOE IOBTOPEHHE IPOMICHHOIO MaTepuaia. Marepuail, 3aKOHCIIEKTUPOBAaHHBIN Ha
JEKIUAX, HEOOXOJUMO PpETryasipHO JONOJHATh CBEJIEHUSMU W3 JIUTEPaTypHBIX MCTOYHUKOB,
IpeJCTaBICHHbIX B yueOHOU nporpamme. [Ipu paboTte ¢ ykazaHHBIMH HCTOYHHKAMH PEKOMEHIYeTCs
COCTaBJIATh KPaTKUH KOHCIEKT MaTepuaia, ¢ o0s3aTeabHbIM (PUKCUPOBaHUEM OMOIMOTpapUUecKux
JAHHBIX UCTOYHHUKA.

8. MPUMEPBI OEHOYHBLIX CPEJACTB JJIs1 KOHTPOJISI OCBOEHUSA
JUCHUIITIMHBI
CoBoKynHast OIIGHKa 110 JWUCHUIUIMHE CKJIAJbIBA€TCS W3 OICHOK 32 BBIOJHEHHE
KOHTPOJBbHBIX paboT (MakcuManibHas oreHka 100 6ansoB).

8.1. IIlpuMepbl KOHTPOJILHBIX BONPOCOB /151 TeKYIIero KOHTPOJIA OCBOEHUS! THUCIUTIMHbI
JIJIs TeKyIIero KOHTPOJISI TIPEyCMOTPEHO 3 KOHTPOJIBHBIX PabOTHI (IT0 OJTHOM KOHTPOJIBHOM
paboTe Mo KaxxaoMy paszzeny). MakcuMaibHas OLIEHKa 3a KOHTpoJbHBbIE paboTel 100 GamioB u
cocrapyseT mo 30 6amtoB 3a padboTs! 1-2 u 40 6ayioB 3a 3-10.
Pa3nes 1. Ilpumepsl BOopocoB K KOHTPOJIbHOH padore Ne 1. KonTposabHasi paGora cogepkut
JABa Bompoca, no 15 6a/710B 3a Bonpoc.
Bonpoc 1.1.
1. Mukpo6uosorudeckue npouecchl B OMOreoTeXHOJIOTUU METAIIIOB.
2. TexHonornyeckas cxema nepepadboTKH CyIb(OUIHBIX KOHIICHTPATOB.
3. CrtocoObI GaKTepraIbHOTO BHIMIEIAYHBAHUS IIBETHBIX METAJIOB.
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4. KommuiekcHas repepaboTka KOJJIEKTUBHBIX PY/I.

Bonpoc 1.2.

1. BrlmenaurnBanue caMmoOpoOAHOTO 30JI0Ta.

2. BrimenaurBanue MapraHia.

3. MuUKpOOMOJIOTHYECKOE BBIIIEIAYUBAHNE ATFOMUHHSL.

4. MUKpOOHOJIOTHYECKUH CTIOCO0 00€3KeNe3MBaHNs MUHEPAILHOTO CHIPbSL.

Paznea 2. IlpuMepbl BONPOCOB K KOHTPOJbHOI padore Ne 2. KoHTposbHasi padora
COJEPIKMT /IBa Bompoca, mo 15 6aunos 3a Bonpoc.

Bomnpoc 2.1.

1. Ounucrtka 0JIOBIHHOTO KOHIIEHTPATa OT MBIIIbSIKA X KOMILIEKCHAsI epepadoTKa OJIOBSIHHO-
MEAHO-MBILIBSKOBBIX KOHIIEHTPATOB.

2. IlepepaboTKa KOJUIEKTUBHBIX MEJHO-IIMHKOBBIX Pyl M KOHIIEHTPATOB.

3. bakTepuanbHOe BhIIIEIaYMBaHNE BRIPAOOTaHHBIX PYIHBIX 3aJI€Keil Ha MecTe 3aJIeraHusl.

4. 3BneueHue 30J10Ta U3 CYIb(QHUIHBIX Py/: OKUCICHUE CYJIb(OUIHBIX MUHEPAIIOB.

Bonpoc 2.2.

1. ectpykuus ¢pepprIHaHuI0B MEKPOOHBIM COOOIIIECTBOM MTOYB B a3POOHBIX U
aHAdPOOHBIX YCIOBUSX.

2. IlepepaboTKa CypbMsSHO-PTYTHBIX KOHIICHTPATOB.

3. O0oraiieHue py/1 IBETHBIX METAJJIOB C UCIIOJIb30BAaHUEM CYJIb(paTpe1yLIUpYIOLIIX
OakTepui.

4. 3BneueHue 30510Ta, cepedpa, MeU U IPYIUX METAJIOB U3 OKUCHBIX PYyJl WIN YHOPHBIX
CyIb(QUIHBIX KOHIEHTPATOB.

Pa3nen 3. [IpuMepbl BONPOCOB K KOHTPOJIbHOI padote Ne 3. KoHTposibHasi paboTa coOAep:KUT
ABa Bompoca, mo 20 6aJJ10B 32 BONPOC.

Bonpoc 3.1.

1. i3BnedeHue 3010Ta U3 YIIIUCTHIX 30JI0TOMBIIIBSIKOBBIX KOHIIEHTPATOB.

2. BrimenaunBaHue 1[BETHBIX METAIIJIOB B OTBANAX.

3. U3Bneyenue u3 pa30aBiICHHBIX PACTBOPOB CBHUHIIA, PTYTH, MEH, HUKEIA, XpOMa, ypaHa,
30J10Ta, cepedpa, MIATHHBI, CelleHa.

4. U3BneueHue 30710Ta U3 CyIb(OUIHBIX PYA: OKUCICHHUE CYyTb()UIHBIX MUHEPATIOB.

5. [loBeimenue HeTEOTAAYH IIIACTOB METOIaMU OMOTEXHOIOTHH.

Bonpoc 3.2.

1. buonoruueckuit cnocod U3BIEYEHHS TEIUTYpa U3 PACTBOPOB.

2. BrrmenaunBanue U 00OTaieHne MapraHieBbixX py/.

3. buoBsIenaunBanre K0OANbT-COAEPIKAIIUX TUPUTOB.

4, YTI/IJ'II/I?;aHI/ISI ME€TaHa B IIaxTax.

5. Ynanenue cepocoaepxKaliux COEAMHEHUN U3 yIiIsl.

6. buocopOuwms ypaHa.

8.2. BOHpOCl)I AJISI HTOTOBOI'0 KOHTPOJISI OCBOCHUA TUCHUIIJINHBI
Htoroserit KOHTPOJIb IO AUCHUINIMHE HEC ITPEAYCMOTPCH.

@OHJ OLICHOYHBIX CPEJICTB INPUBEIACH B BHUJAE OTACIBHOTO JOKYMEHTA, SIBISIOLIErOCs
HEOTHEMJIEMOM YacThI0O OCHOBHON 00pa30BaTeNbHOM MPOTrPaMMBI.

9. YYEBHO-METOAUYECKOE OBECIIEYEHUE AUCHUIIJINHBI

9.1. Pexomenayemasi iureparypa
a) OcHOBHas JuTEpaTypa
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1. IIpocekoB, A. FO. Obmas Ouonorus u MHUKpoOuosiorus : yuyeoHoe mocobue / A. lO.
[TpocekoB u np. . - CII6 : Ilpocnext Hayku, 2017. - 320 c. - ISBN 978-5-903090-71-6. - Tekcr :
AJICKTPOHHBINA /l ObC "KoHcynbTaHT cTyneHra" : [caiiT]. - URL
https://www.studentlibrary.ru/book/PN0032.html (nata ob6pammenus: 30.04.2022). - Pexxum nocrymna
: TIO TIOJTITHICKE.

0) JononuurenpHas IUTepaTypa

1. BceBoson EmnieB, Errenuit Mumyctun O6mias mukpoounosorus. M.: FOpaiit, 2017. — 253
c.

2. Ky3nenoB A. E., I'pamoBa H. b., JlymuukoB C. B. u gp. Ilpuknaagnas
9K0OHMOTEXHONIOTHS: YaeOHOoe mocodue B 2 T., M.: BUHOM. Jlaboparopus 3Hanwmii, 2010 r. — 485 c.

9.2. PexoMeH1yeMble HCTOYHUKH HAYYHO-TeXHUYeCKOH nHpopManumn

Poccuiickue HayqHO-TEXHUYECKUE KYpHAIbL:

- «buorexuonorusy», ISSN 0234-2758

- «[Ipuknagnas 6uoxumus 1 Mukpoouonorus», ISSN 0555-1099
- «Muxkpobuonorus» ISSN 0026-3656,

- «XHUMHYeCcKask TPOMBIIIUIEHHOCTD ceroaus», ISSN 0023-110X

- «Boma: xumus u sxonorusy, ISSN 2072-8158

- «Mukpobuosioruaeckas mpoMbeIuieHHOCTEY, ISSN 0026-3656.
- «AktyanpHas Ouorexnonorus», ISSN neuarnoii Bepcun. 2304-4691.
- «JKoorus u npombliiuieHHocTh Poccuny», ISSN 2413-6042

- «Xumuko-papmanepTuiyeckuii xypraam, ISSN 0023-1134.

- «buodapmanetuueckuit xypaam», ISSN 2073-8099

- https://www.scopus.com/search/form.uri?display=basic

- http://www.webofscience.com

- www.pubmed.gov

HNuTepHeT-pecypcnl

1.) Blast (http://cn.expasy.org/tools/blast)

2.) Blast (http://www.ncbi.nlm.nih.gov/BLAST)

3.) Protdist, Bionj u DrawTree u3 nakera nporpamm Phylip (http://bioweb.pasteur.fr)
4.) UniProt (https://www.uniprot.org/)

5.) Prosite (http://kr.expasy.org/prosite)

6.) EMBnet (https://www.embnet.org/wp/)

7.) Entrez (http://www.ncbi.nlm.nih.gov/Entrez)

8.) Muscle (http://www.drive5.com/muscle/)

9.) ITOL (https://itol.embl.de/)

10.) PDB (http://www.rcsb.org)

11.) Kegg ( http://www.genome.jp/keqga/)

12) https://www.scopus.com/search/form.uri?display=basic

13) www.fbb.msu.ru

9.3. CpeacrBa odecneyeHusi 0CBOEHHUS THCIUTIINHBI.

s peanu3anuu y4eOHON MPOrpaMMbl TOJATOTOBJICHBI CIEAYIONIME CPEICTBa 00ECIICUCHHUS
OCBOCHHUS NTUCHUIIIINHBI.

— KOMITBIOTEPHBIC TIPE3CHTAIIMA HHTEPAKTUBHBIX JIKIUH — 9, (001ee yucio cnaiaos — 170);

- JJICKTPOHHOE OOy4YeHHEe H JUCTAHIMOHHBIE O0pa3oBaTEJIbHBIC TEXHOJOTHH -
https://muctr.ru/university/departments/uu/e-learning/

— 0aHK TECTOBBIX 3a/laHUM Ui MPOMEKYTOYHOI'O KOHTPOJIS OCBOEHUS AMCLUMILINHBI (001iee
yrciio Borpocos — 90);
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— 0aHK TECTOBBIX 3aJIaHHi JUISI UTOTOBOTO KOHTPOJISI OCBOCHHUS THCIMIUIMHBI (00IIee YnCIIo
BompocoB — 60).

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT M, UCIOJIb3YEMBIX B
OBPA3OBATEJIBHOM ITPOLIECCE

HNudopManmoHHyIO MOAACPKKY U3yUEHHs JUCHUIUIMHBI ocymecTBisieT MHbopMamoHHO-
ouomoteunsiid nentp (MbL) PXTY um. JI.1. MenaeneeBa, KOTOpbIi 00ecTICUMBAET 00 yJarOIIHXCS
OCHOBHOM Yy4eOHOH, Y4eOHO-METOAWYECKOH ¢ HAy4YHOH JUTepaTypoi, HEoOXOAMMOH Jyis
OopraHu3any o0pazoBaTeNIbHOrO Mpolecca no aucuuruimHe. OO0muil 00beM MHOT0OTPaciieBOTrO
¢donga UBL] Ha 01.01.2023 cocranser 1 727 628 k3.

®onn UBI[ pacnonaraer y4deOHOW, Y4eOHO-METOAUYECKON W HAYYHO-TEXHUUYECKOU
JaUTEepaTypoil B (OpME MEYaTHBIX W IJNEKTPOHHBIX HM3JaHUH, a TakKe BKIIOYAET OQHUIHATIbHBIC,
CIpaBOYHO-OMOIMOrpaduueckue,  CHENHMATU3UPOBAHHBIE  OTEUYECTBEHHbIE U 3apyOeKHbIE
nepuoandeckue U nHpopmannonusie m3ganus. MBI obecieunBaeT nocTyn K npodeccHoHATbHBIM
0a3am JaHHBIX, THGOPMAIIMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CHCTEMAaM.

Kaxnprii oOydvaromuiics obecrieueH CBOOOIHBIM JOCTYNOM W3 JIFOOOW TOYKH, B KOTOPOH
uMeeTcs JOCTyM K cetu MHTepHeT U K 31ekTpoHHOo-0ubnuoreuHoii cucreme (ObC) YHuBepcurera,
KOTOPAst COJIEPKUT PA3INIHBIC U3IaHHS 10 OCHOBHBIM M3Y4aeMbIM JUCIUILIMHAM U C(OPMHPOBAHA
IO COTJIACOBAHHUIO C MPaBOOOIAIATEeNsIMU y4eOHON U y4eOHO-METOANYECKOH JINTepaTyphl.

Jnss  Oomee  MOMHOTO M ONEPATHBHOTO  CHPaBOYHO-OMOIHOrpaduueckoro  u
uHpopmanmonHoro oobcmyxuBanus B WBL] peanmusoBana TexHomoruss DIEKTPOHHOH OCTaBKU
JOKYMEHTOB.

[TonHbIi epeueHb 3MEKTPOHHBIX MH(POPMAIIMOHHBIX PECYPCOB, UCIIONIb3yEMbIX B MPOIECCEe

00y4eHus, IPeICTaBICH B OCHOBHON 00pa30BaTeIbHOM IporpamMme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUIIJINHbI

B coorBercTBMM C y4eOHBIM IIJIAHOM 3aHATHS N0 AWCHHIUIUHE «buoceomexmnonozusny
MPOBOAATCS B opMe NEKIHN, MPAKTUYECKUX 3aHATUN (CEMHUHApPOB) M CaMOCTOSITENILHON pabOTHI
00ydJaromerocs.

11.1. OOopynoBanue, Heo0X0AMMOe B 00pa30BaTeIbLHOM MpoLecce:

JlekinoHHass  y4eOHass  ayJauTopusi, OOOPYIOBAaHHAS  JJIEKTPOHHBIMH  CPEJICTBAMU
JEMOHCTpaluu (KOMITBIOTEP CO CPEJICTBaMHU 3BYKOBOCIPOHM3BENEHUs, IPOEKTOp, IKpaH uiu BB-
JIOCKa) U y4eOHO Mebenbio; Onbmroreka, uMeronas padoure KOMIbIOTEPHBIE MECTA IS CTYJICHTOB,
OCHAII[EHHbIE KOMIIBIOTEPAMH C JOCTYIOM K 0a3aM JIaHHBIX U BBIX0J0M B MIHTEepHET.

11.2. KoMnbioTepbl, HHPOPMALHOHHO-TE1eKOMMYHHUKALIMOHHBIE CETH, ANNAPATHO-
NporpaMMHbIe H ayAMOBH3yaJIbHbIE CPeICTBA:

IlepcoHanbHble KOMIIBIOTEPHI, YKOMIUIEKTOBaHHblE mnpourpsiBaresimu CD u DVD,
INpUHTEPAMH U MPOrPaMMHBIMH CpPEJCTBAMH; MPOEKTOPbl U OSKpaHbl, IU(PPOBbIE KaMepbl;
KOIUPOBAJIbHBIE AIIIAPaThl; JIOKAJIbHAS CETh C BBIXOJOM B MIHTEpHET.

11.3. IleuyaTHble U YJIEKTPOHHBbIE 00pa30BaTe/bHbIE U HH(POPMAIHOHHBIE PeCyPChI:

NudopmaninoHHO-MeTOIMYECKHE MaTepuanbl: ydeOHble 1OocoOus MO0 JAMCLHUILIMHE;
pa3faTo4yHbll MaTepuall K paszesiaM JIEKIIMOHHOIO Kypca; peKjIaMHbIE MPOCHEKTHI ¢ OCHOBHBIMU
BUJAMH U XapaKTEPUCTHUKAMU OMOTEXHOJIOTUYECKOMN MPOTYKIUH.

DJNeKTpOHHBIE 00pa3oBaTEIbHBIE PECYPChl: JJIEKTPOHHBIE TPE3EHTAlMU K pa3zenam
JIEKIMOHHOTO Kypca; Yy4eOHO-MeToAuYecKue pa3palOTKUu B 3JIEKTPOHHOM BHUJE; CIIPaBOYHBIE
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MaTepuaibl B IEYaTHOM U JIEKTPOHHOM BHUJE; kKadeapanbHas OnOInoTeKa 3JeKTPOHHBIX U3JaHUH 1
JIMCCEPTALMOHHBIX pabOT, BBIMOJIHEHHBIX aCIIMPAHTAMHU M COTPYAHUKAMU Kaeaphl.

11.4. IlepeyeHb JNLIEH3MOHHOI0 POTPAMMHOI0 00ecreYeHHs

HaumeHoBaHue PexBU3UTEHI KoquaecTBo CpoK OKOHYaHUS
Ne /i MPOrpaMMHOIO JI0roOBOpa . JIEUCTBUSA
JIALEH3 U
MIPOJIYKTA IMOCTaBKHU JINLEH3UA
12 mecsares
Microsoft Office (exeromHoe
Standard 2019 . POJIJICHHE
150 nuuensuit
B cocrase: KonTpakt Nel75- e — HOJIIUCKH C
L | | Mo | oot
. B CTaHIIUIX M
Power Point OOHOBJIEHHYIO
Outlook BEPCHUIO
MIPOJTYKTA)
12 mecsres
(exxeromaHoe
. POJICHUE
KasperSky Endpoint KonTpakt Ne72- MOAMMICKH C
Security mis 6u3Heca —
2 . . 995A/2022 ot - IPaBOM
Cranpapthbiil Russian
. 29.08.2022 nepexoja Ha
Edition .
OOHOBIEHHYIO
BEPCHIO
IPOAYKTA)
WINDOWS 8.1 Konrpakt Ne 62- ifl J;Ef;g;“gﬂ
3 Professional Get 647A/2013 a 1 GeccpouHas
Genuine ot 02.12.2013 Ha padoumx
T CTAHIIUSIX

12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHMUS ITPOI'PAMMBbI

Haunmenosa | OCHOBHBIEC MOKA3aTENH OICHKH ®opMbl U
HHE METO/IBI
pazzienoB KOHTpPOJIA U
OIICHKH
Pasnen 1.|3unaem: ocHOBHBIE MPUHIUIIBI OpraHU3AIMK OMOTeXHOJIOorHYeckoro | OmeHka 3a
Mukpoopra | IpOu3BOJICTBAa, €r0 MEPAPXHUECKYI0 CTPYKTYPY, METOJBI OIICHKU | KOHTPOJIbH
HU3MBI U UX |9Q()EKTUBHOCTH  TPOM3BOJACTBA,  NPHUHIHUIHUAIBHYIO  CXEMY |yIO paboTy
poJib B | OMOTEXHOJIOTUYECKOTO TPOU3BOJCTBA, dKOHOMHUUYeckue Kputepuu |Nel (8-oii
ouoreo- ONTUMM3AIMKA  TPOU3BOJICTBA, OCOOCHHOCTH MOJEIUPOBAHMS, | CEMECTD)
TEXHOJIOTH |MAacIITa0UPOBAaHUS U ONTHMHU3AINA OMOTEXHOJOTHYECKUX CXEM U
u MPOIIECCOB, OCHOBBI OHMOTEXHOJOTHH, OCHOBHBIE OHOOOBEKTHI W
METaJUIOB. |METOBI PabOThl ¢ HUMHU, OMOXUMUYECKHUE, XUMUIECKUE U (PU3UKO-
XUMHUYECKHE TPOIIECChl, MPOTEKAroIMe B OuopeakTopax H Ha
CTausAX TEepepadOTKU, CBS3AHHBIX C BBIICJICHUEM U OYUCTKOU
LEJIEBOT0 TMPOAYKTa, METOJAbl KYyJIbTUBUPOBAHMS, BaKHEUIINE
MPOU3BOACTBA MPOMBIIIIEHHOMH, MEIHUITHHCKOM,
CEIbCKOXO03IUCTBEHHOM, SKOJIOTHYCCKOM OMOTEXHOJIOTHH.

20



Ymeem: ocymecTBIsATh KYyIbTUBHPOBAaHHE MHUKPOOPTaHU3MOB B
a’pOOHBIX W aHA3POOHBIX YCJIOBHSIX B JIA0OPATOPUH, BBIICIATH
IPOAYKTHl MeTa0O0JIM3Ma U3 KYJIbTYPAJIbHON MKHIKOCTH H KJIETOK
MPOYIIEHTa METOJaMU IKCTPAKIIUHU, OCAKICHHSI, HOHHOTO OOMEHa 1
YIBTPAaKOHIICHTPUPOBAHUS, OCYIIECTBISATh KOHTPOJb COACPIKaHUS
[[EJICBOTO0 KOMIIOHEHTa B MOJYNPOAYKTaX, TIOJy4aeMbIX Ha
OTJENBHBIX TEXHOJOTHMUYECKUX CTaAHSX; MPOBOIUTH 0O0pabOTKY
pe3yJbTaTOB U3MEPEHUN C MCTIOIh30BAHUEM TTAKETOB MPUKIIATHBIX
pOrpaMM; HCIIOJIB30BAaTh CTAHIAAPTHI M JIPYyrUe HOPMATHBHBIC
JOKYMEHTBI TIPH OIIEHKE, KOHTpOJIE KauecTBa W cepTH(UKanuu
CBIPBSL ¥ TIPOYKIINH; OTIPECIIATh MapaMeTPhl ChIPhbS U TMPOAYKIIUN
npu  ®uX cepTuUKAIMH, BBHIOpATh PAUOHAIBHYIO  CXEMY
OMOTEXHOJOTMYECKOTO  MPOU3BOACTBA  3aJaHHOTO  IPOAYKTa,
OILICHUBATh TEXHOJIOTUYECKYIO () (HEKTUBHOCTh TIPOU3BO/ICTBA.
Bnadeem: MeTogamMM OYHCTKM W CTEPWIM3AIMH  BO3/yXa,
KOHCTPYUPOBAHHS U CTCPUIIN3AIUU IMHTATEIBHBIX CPEll, METOIaMH
MPOBEJCHUS  CTAaHAAPTHBIX  HUCHBITAHUKW IO  OMPEICIICHHUIO
nokazaresei (pU3MKO-XMMUYECKUX CBOWCTB CBHIPbS M IMPOJYKIIUH,
METOaMH  TEXHHYECKOTO  KOHTPOJSI 1O  COOJIIOJICHHIO
TEXHOJIOTUYECKON JIUCIUIUIMHBI B  YCIOBHSX JCHCTBYIOILETO
OMOTEXHOJIOTHYECKOTO IMPOM3BOACTBA, METOJaMH IUIAHHUPOBAHWS,
NpOBe/ICHUs 1 00pabOTKH OMOTEXHOJIOTHYECKUX IKCIIEPUMEHTOB.

Paznen 2.
CriocoOsbl
OaxTepuaib
HOI'O
BBIIIEIAYNB
aHus
[BETHBIX
METAaJLJIOB.

3Haem: OCHOBHBIE NMPUHIIUIBI OPraHU3AIMH OMOTEXHOJIOTUYECKOTO
MIPOU3BOJICTBA, €r0 MEPAPXUUYECKYID CTPYKTYPY, METOIbl OLIEHKHU
3¢(HEeKTUBHOCTH  TPOW3BOJCTBA,  NPHUHIUIUAIBHYIO  CXEMY
OMOTEXHOJIOTHYECKOTO IMPOU3BOJICTBA, SKOHOMUYECKUE KPUTEPUU
ONTUMHU3AIMK  TPOU3BOJACTBA, OCOOCHHOCTH MOJICIUPOBAHUSA,
MacIITaOUPOBaHUS M ONTUMHU3AIMU OUOTEXHOJIOTUYECKUX CXEM U
MPOIIECCOB, OCHOBBI OMOTEXHOJIOTHH, OCHOBHBIE OHMOOOBEKTHI W
METOJIbI PabOTHl C HUMU, OMOXUMHUYECKHE, XUMUUYECKUE U (DU3HKO-
XUMUYECKHE TIPOIECChl, MPOTEKAIoIIMe B OHOpeakTopax W Ha
CTaauAX TepepabOoTKU, CBS3aHHBIX C BBIIEJICHHEM M OYHCTKOU
LEJIEBOr0  MPOJYKTAa, METOJbl  KYJIbTUBUPOBAHUS, OCHOBBI
HH3UMOJIOTUH, METOJBl UMMOOWIN3alUU (HEPMEHTOB, BaKHEHIINe
MPOU3BOACTBA MIPOMBIIICHHOM, MEIHUIMHCKOM,
CEJIbCKOXO03SUCTBEHHOM, IKOIOTUYECKON OMOTEXHOJIOTHH.

Ymeem: ocymecTBisATh KyJIbTUBHPOBAaHUE MHUKPOOPTaHU3MOB B
a’pOOHBIX W aHA’POOHBIX YCJIOBHUSX B JIaDOpaTOPUU, BBIACIATH
MPOJIYKTHI METa0O0M3Ma U3 KYJIbTYPAIbHOM KUIAKOCTH U KIIETOK
MPOYIIEHTa METOJaMU SKCTPAKIIUHU, OCAKIACHHSI, HOHHOTO 0OMeHa 1
YIBTPAKOHIIEHTPUPOBAHHUSI, OCYIIECTBISATh KOHTPOJb COJEPKAHUS
LEJIEBOr0 KOMIIOHEHTa B MOJIYIIPOAYKTax, MOJy4aeMbIX Ha
OTJENBHBIX TEXHOJIOTMUECKUX CTaJusiX; IMPOBOAUTH OO0pabOTKY
pPEe3yJIbTATOB U3MEPEHUN C UCIIOJIB30BAaHUEM MAKETOB MPUKIIAJIHBIX
MpOrpaMM; HCHOJIB30BaTh CTAHAAPTHI M JPYyrUe€ HOPMATHBHBIE
JOKYMEHTHI TPHU OIEHKe, KOHTpOJIe KadecTBa W CepPTH(PHUKAIUN
CBIPbSl U TPOAYKIIMH, ONPEAEIIATh HapaMeTPhl ChIPbSI U MPOIYKIIUHI
npu ux ceprudukanmu; BbIOpaTh  pAIMOHAIBHYIO  CXEMY
OMOTEXHOJIOTHYECKOTO  TPOU3BOJACTBA  3aJaHHOTO  IPOJYKTA,
OIICHUBATh TEXHOJOTHYECKYIO 3((hEeKTUBHOCTH IPOU3BOICTBA.
Braoeem: meTogaMu OYMCTKY W CTEPHIIM3AIIMN BO3TyXa,

Orenka 3a
KOHTPOJIbH
yio paboty
Ne2 (8-oit
CEMECTD)

Orenka 3a
KOHTPOJIbH
yio paboty
Ne3 (8-oit
CEMECTD)
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KOHCTPYHUPOBAHHUA U CTCPUIIN3ANU ITUTATCIIBHBIX CPEA, METOAaMHU
MMPOBCACHUA CTAHIAPTHBIX HCIBITAaHHUH 110 OIIPCACIICHUIO
roxKa3arejiei (1)I/ISI/IKO'XI/IMI/ILI6CKI/IX CBOMCTB ChIpbA U IPOAYKIIHH,
MCTOJaMH TEXHUYCCKOI'0 KOHTPOJIA 11O CO6JIIOI[GHI/IIO
TEXHOJIOTHYESCKON JUCHUIINIMHBI B YCJIOBUAX HefICTBYIOHleFO
OHMOTEXHOJIOTHYCCKOTO IMPOU3BOACTBA, MCTOAAMU IIJIAHUPOBAHWA,
IIPOBEACHUS U 06pa6OTKI/I OHMOTEXHOJIOTHYECKUX OKCIICPUMCHTOB.

Paznen 3.
Texuomoru
YecKue
ACIIEKThI
nepepadoTK
u
KOJIJICKTHUB
HBIX PV,
KOHIICHTpaT
OB u
MUHEpaIbH
OTO CBHIPBSL.

3Hnaem: OCHOBHBIE MPUHIIUIIBI OPTaHU3AIMKA OMOTEXHOIOTUYECKOTO
IIPOU3BOJICTBA, €0 HUEPAPXMUECKYI0 CTPYKTYPY, METOJbl OLEHKU
3¢ (ekTUBHOCTH  TPOU3BOACTBA,  NPHUHIMIHAIBHYIO  CXEMY
OMOTEXHOJIOIMYECKOI0 IPOU3BOJICTBA, IKOHOMUYECKUE KPUTEPUU
ONTUMM3AIMK  TPOU3BOJICTBA, OCOOCHHOCTH MOJECIUPOBAHMS,
MacITaOMpOBaHMS U ONTHMH3ALUU OMOTEXHOJIOTUYECKUX CXEM H
MIPOLIECCOB, OCHOBBI OHMOTEXHOJOTMH, OCHOBHBIE OHMOOOBEKTHI U
METOABI paboThl C HUMHU, OMOXUMUYECKHE, XUMUYECKHE U (PU3HUKO-
XUMHYECKHE TPOLIECChl, MpOTEKarolue B OuopeakTopax H Ha
CTaauaX IepepabOTKH, CBA3aHHBIX C BBIIEICHHMEM M OYHCTKOU
[EJIEBOr0  MPOJAYKTa, METOAbl  KYJIbTHUBHUPOBAHHUS, OCHOBBI
OH3UMOJIOTHH, METOJAbl HMMMOOMIN3aIuU (EPMEHTOB, BaKHEHIINE
MIPOU3BOJICTBA POMBIIUICHHOM, MEIUIIMHCKOM,
CEJIbCKOXO3AMCTBEHHOM, SKOJIOTHUECKON OMOTEXHOIOTHH.

Ymeem: ocymecTBiAsTh KyJIbTUBHUPOBAHUE MHKPOOPTraHHU3MOB B
a’pOOHBIX W aHA3POOHBIX YCJIOBHSX B JIAOOPATOPUH, BBIACIATH
OPOAYKTHl MeTaboiau3Ma U3 KYJIbTYPaTbHOW >KUIKOCTH U KIJIETOK
IPOAYLIEHTa METOJaMH SKCTPAKILIUHU, OCAXKACHUSI, HOHHOTO OOMEHa 1
YIbTPAKOHIICHTPUPOBAHUS, OCYIIECTBISATH KOHTPOJIb COAEP KAHUS
LIEJIEBOI0 KOMIIOHEHTa B MOJYHOPOAYKTaX, IIOJy4yaeMbIX Ha
OTJENBHBIX TEXHOJOIMUYECKUX CTaAMsiX; HPOBOIUTH OOpPabOTKY
pPe3yNbTaToOB U3MEPEHHH C MCIOJIB30BAHUEM MAKETOB MPUKIIATHBIX
porpamMM; HCHOJIb30BaTh CTaHAAPTBl W JIPyru€ HOPMATHUBHbBIE
JOKYMEHTBHI TpPU OLIEHKE, KOHTpOJI€ KadecTBa M CEepPTHUPHUKAUN
CBIPbSl U MTPOJIYKLIUH, ONPEIEIATh NapaMeTPhl ChIPbsl U MPOAYKIINU
opu uX cepTudukanuu; BbIOpaTh PALUOHATIBHYIO  CXEMY
OMOTEXHOJOTMYECKOI0  MPOU3BOJACTBA  3aJlaHHOTO  IMPOAYKTa,
OLICHUBATh TEXHOJIOTMYECKYIO 3((hEKTUBHOCTh IPOM3BOICTBA.
Bnadeem: MerolaMM OYHMCTKM M CTEpWIM3ALUU  BO3/yXa,
KOHCTPYMPOBAHUS M CTEPUIM3AIMHN MUTATEIbHBIX CPEd, METOJIaMu
IIPOBEJCHUS  CTAaHAAPTHBIX  HWCHBITAHUHM IO  ONPEICIICHUIO
nokasarened (pU3MKO-XMMUYECKUX CBOMCTB ChIPbSl U MPOIYKIIHH,
METOJaMU  TEXHHYECKOTO  KOHTPOJs MO  COOJIIOJICHHIO
TEXHOJOTMYECKON TUCHUIUIMHBI B  YCJIOBHUSX JIEHCTBYIOILETO
OMOTEXHOJOTMYECKOTO TMPOU3BOJCTBA, METOJaMU IIAHUPOBAHUS,
MIPOBEICHUS U 00paOOTKH OMOTEXHOIOTUUECKHUX IKCIIEPUMEHTOB.

PeliTunros
ast
KOHTPOJIbH
ast pabora
10 TeMaM
MOYJIS.

13. OCOBEHHOCTHU OPT'AHU3ALIMN OBPA30OBATEJIBHOI'O ITPOLUECCA JJISA
NHBAJNUIO0B U JINL C OTPAHUYEHHBIMU BO3MOKHOCTAMU 310POBbSA

O6yqu1/1e HWHBAJIWJ0B U JIMI C OrPAHUYCHHBIMU BO3MOXKHOCTAMHA 300POBbA OCYIICCTBIIACTCA
B COOTBCTCTBHUH C:

22



— IlopsakoM  opraHm3alMud ¥ OCYHIECTBIEHHS  0Opa30BATENbHOM  J1€ATEIBHOCTH
1o o0Opa3oBaTeNbHBIM IpPOrpaMMaM BbICIIEro 00pa3oBaHUsT — TporpamMmaMm OakajaBpuaTa,
nporpaMMaMm crenuaiurera, nporpammam maructparypel (Ilpukaz MuHuctepcTBa Hayku U
BhICIIEr0 0Opa3oBanus Poccuiickoii denepanun ot 06.04.2021 Ne 245);

— IlonoxeHueM o NOpsiIKE OPraHU3aLUU U OCYLIECTBICHUS 00pa30BaTeIbHOM 1A TEIbHOCTH
no o0pa3oBaTeNbHBIM IpOrpaMMaM BBICIIErOo 00Opa3oBaHUsi — TporpamMmmaMm OakajaBpuara,
nporpaMMaM  CHEIMaIUTeTa, IporpaMMaM MarucTparypsl (enepaabHOro IrocyIapCTBEHHOIO
OIO/KETHOTO 00pa30BaTENBHOIO YUPEKICHHS BBICIIETO oOpa3oBaHus «PoccHiCKUN XHMHKO-
TEXHOJIOTMYeCKui yHuBepcuTeT uMenu [[.M. MenaeneeBay, IpUHATBHIM PEIIEHUEM Y YEHOTO COBETA
PXTY um. JI.W. Menaeneesa ot 28.12.2022, npoTtokoi Ne 5;

— MeroauyeckMMH PEKOMEHAALUSAMM 110 OpraHu3aluyd 00pa30BaTENILHOrO Ipolecca A
0o0y4yeHMs] MHBAJIMJOB U JIMIl C OFPAaHUYEHHBIMU BO3MOXKHOCTSMHU 3]I0pOBbS B 0Opa3oBaTEIbHBIX
OpraHu3alUsaX BBICIIEro 0Opa3oBaHUs, B TOM YHCIIE OCHALICHHOCTH OOpa3oBaTEIbHOTO Ipolecca
(yTBepkIeHbl 3aMecTuTeraeM Munuctpa oopazoBanus u Hayku PO A.A. Kimumossim ot 08.04.2014
Ne AK-44/058H).
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JlonmosiHeHMsI M U3MeHEHHsI K padoyeil mporpaMmme IUCUUIIMHBI
«buoreorexHoa0orus»

OCHOBHOI1 00pa3oBaTeJIbHOI IPOrpaMMbl
19.03.01 «buorexHouorus»
®opma o0yyeHus: ouHast

Howmep
OcHoBaHI€e BHECEHUS
n3MeHeHus/ Copep:xaHue JOTOTHCHUS/ U3MCHCHHUS
W3MEHEHUS/ TOIOTHEHUS
JIOIIOJIHEHUS
MPOTOKOJI 3aceaHus
1. Yuenoro coera Ne oT
« » 20 .
MPOTOKOJI 3aceaHus
Yuenoro coera Ne oT
« » 20 r.
MPOTOKOJI 3aceaHus
Yuenoro coera Ne oT
« » 20 r.
MIPOTOKOJI 3aceaHus
Yuenoro coera Ne oT
« » 20 r.
MIPOTOKOJI 3aceIaHus
Yuenoro coera Ne oT
« » 20 r.
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Munucreperso Hayku u Bbiciero o6pasosanns Poccniickoii ®enepannn
DeepanbHOE rocyapeTBeHHOE 610/ KeTHOE 06PA30BATEABHOE YUpeKIeHHe
BhICLIEI0 00pa3oBaHue
«PoccriicKiil XHMHKO-TEXHOJOTHYECKHIl YHHBEPCHTET
umenn 1.H. Meungeneesa»

«¥YTBEPATAK

7

;;mﬁ.-v 2023 r.

PABOYASA NPOI'PAMMA JUCHHUITJIMHBI

«buorexnonorna GHonoIHMEPOB»

Hanpasnenue noaroroexku 19.03.01 BunorexHonorus
Ipoduare noarorosku — «buorexnoaorna»

Keaandurkaunn «bakaaasp»

PACCMOTPEHO H O10OBPEHO
Ha 3aceannn MeToandeckoii KOMMCCHH
PXTY um. JI.H. Menaeaecpa

« ¥y oy 20231,

Ipencenarens A. Makapor

Mocksa 2023



[Iporpamma cocTaBieHa K.T.H., A0o1ieHTOM Kadeapsr onorexnomoruu M.B. [lakup

[Iporpamma paccmoTrpeHa u omobOpeHa Ha 3acemanun  Kadeapbl OuorexHomorun PXTY  um.
J.. MenneneeBa «23» mas 2023 r., mpotokos Ne 10.
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1. IEJb 1 3AJTAYA TACHUTLINHBI

[IporpaMMa cocTaBiieHa B COOTBETCTBHH C TpeOoBaHUSAMH DenepalibHOTO TOCYAapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHJAApTa BBICHIErO0 00pa3oBaHWs — OaKaJiaBpuaT I10 HAIIPABJICHHUIO IOATOTOBKHU
19.03.01 Buomexnonocua (PI'OC BO), pexoMmennanuamMu MeToAMUYE€CKOM KOMUCCUM U HAKOTUIEHHBIM
OMBITOM TpeNoAaBaHus JUCHUIUIMHBI Kadenpoir ouomexunonozuu PXTY um. JI.1. Menneneena.
[Iporpamma paccuntana Ha U3y4€HUE TUCHUILIMHBI B TEUEHHUE OJIHOTO CEMECTpa.

Huctunnuna «buomexnonozus o6uonoaumeposy OTHOCUTCS K BapUAaTUBHOM YacTH y4eOHOTO
I1aHa, K OJOKY JHUCUHUIUIMH 1O BeIOOpy. [Iporpamma MUCHUIUIMHBI TPEIIONaraeT, 4To O0yJaronuecs
HMEIOT TEOPETUUYECKYIO U MPAKTUYCCKYIO MTOATOTOBKY B 00J1aCTH MUKpOOHOI0Trur, Onoxumuu. OCHOBHOE
BHUMAaHUE yemsieTcs OMOINOoIMMEPAM PACTUTENBHOIO, KUBOTHOTO MPOUCXOXKACHUS W IOJUcaxapujam
MHUKPOOPTaHU3MOB, a TaK)Ke OUOIMOIMMEPaM MEIUKO-OHOJIOTHYECKOTO Ha3HAUCHHS.

Heab nucuunmiInHbI — 03HAKOMUTD CTYJIEHTOB CO CTPOCHHEM, CBOMCTBAMH, OCHOBHBIX TPUPOIHBIX
OMOIIOJIMMEPOB.

3agauM JUCHUIVIMHBI - H3y4Y€HUE KIACCMUYECKHUX M COBPEMEHHBIX TEXHOJIOTHM MOJIy4CHHS
OMOIIOJIMMEPOB PACTUTEIHHOTO M KHBOTHOTO ITPOUCXOKICHUSI, OCHOBHBIX 00JlacTell MPUMEHEHHUS U JIp.;
pa3BUTHE CIOCOOHOCTEH K aHAIN3Y MOIY4eHHOW HHPOPMALIUH.

Huctunmuna «buomexnonozus oOuononumepos» npenojaercs B 7-m cemectpe. KoHTposb
YCIIEBAEMOCTH CTYICHTOB BEIETCS 10 MIPUHSATON B YHUBEPCUTETE PEUTUHTOBOM CUCTEME.

Pabouass mporpamma IUCHMIUIMHBI MOXET OBITh peaii30BaHa C MPHUMEHEHHEM JJICKTPOHHBIX
00pa30BaTENbHBIX TEXHOJIIOTUN U JIEKTPOHHOTO O0YUYEHUS TIOJTHOCTHIO MITH YaCTHYHO.



2. TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUA JTUCIUIIJIMHBI

I/IsyquI/Ie JUCHHUIIIMHBI HAIIPABJICHO HA ano6peTeHHe CICOYIOIIUX KOMIIeTEHIINI 1 HHAMKATOPOB MX JOCTHIKECHUS

IIpodeccuoHaIbHbIe KOMIIETEHIIMH M HHIAMKATOPbI MX IOCTH/KEHHS :

3anaua
npogdeccuoHAIbLHOM
JAesiITeJIbHOCTH

O0BeKT NiIM 00J1acThH
3HAHUSA

Koa n
naumenoBanue IIK

Kox 1 HamMeHOBaHUe
HHAUKATOPA J0CTHKEHUSI
IIK

OcHoBaHue
(mpogeccHoOHAIBLHBIH
CTAHJIAPT, AaHAJIM3 ONbITA)
O06o01IeHHbIEe TPY/10OBbIE

Tun 3aga4 npogecCHOHAIBbHOM 1eATeJILHOCTH: HA

YHO-HCCJAEA0BATENbCKNI

BeinonHeHne HaydHBIX
HCCIICIOBAHHIA,
AHATTUTHYECKUX u
TEXHOJIOTHYECKUX padboT
B OHMOTEXHOJIOTUYECKOM
CEKTOpe HAyKH u
TEXHUKH.

Oo6umactpb
npodeccnoHaTBEHOM
JeSITeIbHOCTH

— MOJIyYCHHE,
UCCIICIOBAHKE u

npuMeHeHne (HepMeHTOB,
BUPYCOB,
MHUKPOOPTaHNU3MOB,
KJICTOYHBIX KYJBTYD
KUBOTHBIX W pPacTeHUH,
MPOAYKTOB UX OMOCHHTE3a
u 6uoTpanchopmanuy;

IIK-5. Cnocoben
HCTI0JIb30BaTh 0a30BbIN
WHCTPYMEHTapHil,
npodeccuoHaIbHYIO
TeXHUKY, O00OpyJIOBaHHE B
PYTHHHBIX XHUMHMKO-
AHAIINTHYECKHUX, busuko-
XUMHYECKHX,
OMOXMMUYECKUX,
FeHETHYECKHUX,
MUKPOOHOIIOTUYECKUX

paboTax, IPOBECTU THUIIOBHIE

IIK-5.1. VYmeer mnpoBecTn
Ka4eCTBEHHBII u
KOJIMYECTBEHHbI  aHan3

cyOCTpaToB M NPOAYKTOB
(hepMEHTAaTUBHBIX PEaKIIUH,
MUKpPOOHOJIOTUYECKUX
MPEBpAILICHUH 110 3aJaHHON
METOIUKE.

byHkuun
AHamn3  TpeboBaHUH K
poQeCCuOHAITBHBIM
KOMIIETSHIIHSIM,
IPEIbSABISEMbIM K

BBLIITYCKHHUKAM HaIlIpaBJICHUA
MMOATOTOBKH HA PBIHKE TPpyZa,

000061eHIE 3apyOeKHOTO
oTbITa, OIIPOC paboToaarenen
oTpaciu, B KOTOPOH
BOCTpPeOOBAHbI BHITYCKHUKH B
pamkax HaIpaBlIeHUs
MOJITOTOBKH.




— TCXHOJIOTUHU MOJIYYCHHA

MPOAYKITUH c
HCIIOJIb30BAaHUEM
MHUKPOOHOIIOTUIECKOTO
CHUHTE3a, Ouokaranusa,
FEHHOW  WHXXEHEpUH U
HaHOOMOTEXHOJIOTUH.
OOBEKTHI
npodeccnoHaTbLHOMI
TeSITeIIbHOCTH

— MHUKPOOPTaHU3MBEI,
KJICTOYHBIC KYJIBTYPBI
KUBOTHBIX U PacTeHUH,
BUPYCHI, (bepMeHTHI,
OMOJIOTMYECKH aKTHBHBIC
BEIIIECTBA;

— npuOopbI 51
obopynoBaHue TUTST
UCCIIEIOBAHHS CBOWCTB
HCIIOJIE3YEMBIX
MHUKPOOPTaHU3MOB,
KJIETOYHBIX KYJIBTYP,
MOJTy4aeMbIX C ux
MMOMOIIBI0  BEIIECTB B
1abopaToOpHBIX;

— YCTaHOBKH u
o0opynoBaHue JUTS
MIPOBEICHUS
OMOTEXHOIOTHYECKUX
MIPOIIECCOB.

HKCIIEPUMEHTHI u
MCCJIEIOBAHMUS c
KYJIbTUBHPOBAaHUEM  KUBBIX
00BEKTOB (BUPYCOB,
MHUKPOOPTaHU3MOB,
pPacTUTEIbHBIX U KUBOTHBIX
KJIETOK W OpraHu3MOB), HX
KOMIIOHEHTOB U CHCTEM B
71a00pPATOPHBIX YCIOBUSIX.

IIK-5.2. Bnageer 6a30BEIMH
HaBBIKAMH paboThI c
obopyoBaHueEM,
HEOOXOUMBIM 7151 (PU3HKO-
XAMHYECKNX, XUMHYECKUX,
MHUKPOOHOJIOTHYECKUX,
OHMOXMMUYECKUX,
MOJIEKYJISIPHO-
OHMOIOTHYECKUX u
MOJIEKYJISIPHO-
F€HETHYECKUX
HUCCIEeqOBaHUN.

[1K-5.3. Bnageer 6a30BbIMU

HaBBIKAMHU oTpeIeIIeHUs
CTPYKTYpbl M  CBOWCTB
OMOJIOTUYECKA  aKTUBHBIX

COEIMHEHUN Ha OCHOBE HUX
(UBUKO-XUMUYECKUX,
XUMHUYECKUX u
OMOXUMHUYECKHUX
XapaKTEPUCTHK.

Pe3ynbrarsl BBITIOJTHEHUS
npoekta Temmyc No 511426-
TEMPUS-1-2010-1-RU-
TEMPUS-JPCR  «Pedopma
BbICIIEr0 00pa3oBaHUsl IO
OMOTEXHOJIOTHH: pa3padoTKa
u YCOBEPILIEHCTBOBAHUE
CTaHJapTOB M  Yy4eOHBIX
IUIAHOB 110 IOATOTOBKE
0akaJlaBpOB U MarucTpoB.
ComnocraBieHue C
pPEKOMEHIalUsIMU K
pazpaboTke MporpaMM B
EIIBO wu TtpeboBaHUSIMHU
POCCUHCKHUX
00pa3oBaTeNbHbIX u
PO eCCUOHATBHBIX
CTaH/apTOB.

ConocraBieHne ¢ IMIECTHIM
YpOBHEM MIPOEKTa
HanmonanbHoI paMKH
KBaJIM(pUKAIIA (HPK)
Poccuiickon ®enepanny,
pazpaboranasiM B 2012 1. ¢
JECKPUNTOPAMHU YPOBHS
OakayiaBpa, LIECTBIM YPOBHEM
KB (pUKAITHIA HPK,
3a()UKCUPOBAHHBIM B 3aKOHE
00 o0pa3oBaHUH B
Poccuiickoit ®enepanyu oT
29.12.2012 1. Ne 273-@3, ¢
IIEPBOM CTYIIEHBI BBICIIETO
oOpazoBanust  EBpomneiickoit
paMKH BBICIIET0 00pa30oBaHUs




(QF-EHEA), ¢  miecthiM
YPOBHEM EBpomneiickoi
pamMKu  KBalM(UKAIMA TSI
oOydeHHs Ha NPOTSKEHUU
Beeit sxu3nu (EQF-LLL).
IIpogheccuonanvruiii
cmanoapm

«Cneuunanuct B oOnactu
pa3paboTKH, COMPOBOXKICHUS
u HHTETpaluu
TEXHOJIOTUYECKHX IMPOIIECCOB
U TPOM3BOACTB B oO0jacTu
OMOTEXHUYECKUX CHCTEM U
TEXHOJIOTHI,
VTBEPKACHHBIA  MPHKA30M
MunucrepctBa Tpyaa U
COUMAIBHOM 3amuThl PO ot
28.12.2015 Nel157H.
O0600611eHHAas Tpya0OBas
GyHKIMS:

A. Pa3paboTka u uHTEerpamus
OMOTEXHUYECKUX CHCTEM U
TEXHOJIOTUH, B TOM YHCIE

MEAMIIMHCKOTO,
IKOJIOTHYECKOT O "
OMOMETPUYECKOTO
Ha3HA4YCHMUS.

A/01.6 - Hayunbie

HCCIENOBAaHUSI B  00JacTH
CO3MaHUs OMOTEXHUYECKUX
CHUCTEM U TEXHOJIOTHH.




B pe3ynbraTe u3yueHus AUCUUIUIMHBI CTYACHT OaKanaBpraTa JI0JKEH:

3uame.

- OCHOBHBIC MPUHIIMIIBI OPTAaHU3AIMN OMOTEXHOJIOTHYECKOTO MPOU3BOJICTBA OMOIIOIMMEPOB,
€ro UePapXUUYECKYIO0 CTPYKTYPY, METOJIbI OLIEHKH ((HEKTUBHOCTH TTPOU3BOJICTBA;

- MPUHIIUITHATIBLHYIO CXeMY OMOTEXHOJIOTHYECKOTO ITPOU3BOICTBA;

- SKOHOMUYECKHE KPUTEPUU ONTUMHU3AINH MIPOU3BOJICTBA;

- OCHOBBI OMOTEXHOJIOTHU OUOTIOJIMMEPOB, OCHOBHBIE €€ 0OBEKTHI U METO/Ibl PA0OOTHI C HUMHU;

- OMOXMMHYECKHE, XUMHUYECKHEe M (PU3UKO-XHUMHUUYECKHE IPOIECChl, NPOTEKAIOIINE B
OMopeakTopax U Ha CTaausaX MepepadOTKH, CBSI3aHHBIX C BBIICJICHHEM U OUYMCTKOH IEJIEBOTO MPOIYKTA;

- 3aKOHOMEPHOCTH KHHETUKH pPOCTa MHUKPOOPraHU3MOB H OOpa30BaHHS TMPOIYKTOB
MeTaboI13Ma;

- METO/Jbl KYJbTHUBUPOBAHHS HAa PA3IMYHBIX TUTATEIBHBIX Cpelax, CoJepiKallux
KOMITOHEHTBI PaCTUTEILHOTO WJIM )KUBOTHOT'O IMTPOUCX 0K ICHHMS;

Yumems:

- OCYIIECTBIISITh KOHTPOIIb COJEP>KaHUSl IIEJIEBOTO KOMIIOHEHTa B MOJYIPOAYKTaX,
MOJTy4a€MBbIX Ha OTACIbHBIX TEXHOJIOTHYECKUX CTAIUSIX;

- MIPOBOJIUTH 00PA0OTKY PE3YNIHTATOB U3MEPEHUI C UCIOJIH30BAHUEM MAKETOB MPHUKIIATHBIX
porpamm;

- UCIIONIb30BaTh CTAHJAPThl U JAPYrUe HOPMATHUBHBIE JOKYMEHTHI IMPH OICHKE, KOHTPOJE
KauecTBa M CEPTH(PUKAIIUU CHIPHS M ITPOTYKIUH;

- OTIPECIIATH TAPAMETPBI CHIPBS U MPOAYKIIUU TIPU UX CEPTHPHUKAIUY;

- BBHIOpAaTh PAIMOHAIBHYIO CXE€My OHOTEXHOJOTUYECKOrO0 IMPOM3BOJCTBA 3aJaHHOTO
MPOJYKTa, OLIEHUBATh TEXHOJIOTHYECKYIO 3((EeKTHBHOCTH TPOU3BO/ICTBA,

Bnaoems:

- METOJIaMU OYUCTKH W CTEPWIHM3AIMUA BO3[yXa, KOHCTPYHUPOBAHHS M CTEPHIU3AIUH
MUTATCIIBHBIX CPEI;

- METOJIJaMH MPOBEJICHUS] CTAHAAPTHBIX UCIIBITAHUHN MO OMPEENICHUI0 ToKa3aTene Gpusnko-
XUMHYECKHUX CBOWCTB CHIPhS U TTPOIYKIIHH;

- METOJIaMU TEXHHUYECKOTO KOHTPOJISI TI0 COOJIIOJICHUIO TEXHOJIOTHYECKOW TUCIUILINHBI B
YCIOBUSIX JIEHCTBYIONIEr0 OMOTEXHOJIOTHYECKOTO TPOU3BO/ICTBA;

- METOJaMH  TUIAHUPOBAaHHUA, TpOBeACHUs U 00paboOTKM  OMOTEXHOJIOTHYECKUX
IKCIIEPUMEHTOB.

3. OFBEM JIJUCHUILIUHBI U BUJIbl YYEBHOM PABOTHI

O0beM TMCUMILTHHBI
Buj yueOHoi1 padoThI Axax, | Acrp,
3E
4, 4.
O0mas TpPyA0EMKOCTh JMCIHILIHHbI 2 72 54
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
B TOM 4HcJje B GopMe NPaKTHYeCKO# MOAT0TOBKH 0 0 0
Jlexuuu 0,89 32 24
8 MOM Hucie 8 hopme NPaKmu4eckol n0020MmoeKuU 0 0 0
[Tpaktuyeckue 3austus (I13) 0,89 32 24
8 MOM Huce 8 hopme NPAKMu4ecKol n0020MmoBKU 0 0 0
CamocrosiTesibHas padoTa 0,22 8,0 6
KoHnTakTHas camocTosTelbHas padoTa 0,22 0,2 0,15




CaMOCTOSTEIIFHOE HU3YUCHUC pa3aCIOB JUCIHUITIIIMHBI

| 78

| 585

Bua uTOroBoro KOHTpoJIf:

3auer




4. COAEP) KAHUE JUCHUIIJINHbI

4.1. Pa3zgennl TUCHUNJIMHBLI U BUABI 3aHATHH

No Paznen nucuurminHb AKaj. yacoB
n/a Bcero BT.YU. B Jlexknuu BT.YU. B [Ipakr. JIab. BT.4.B | CamMocTo
dbopme dopme | 3aHATHS | BT.Y.B paboThI dbopme | sTenpHas
Tp. MO/ mp. dhopme mp. paborta
TOJIT. p. MOJT. MOJIT.
Beencnue 4 0 2 0 2 0 0 0 0
1 | Xapakrepucrrka MIPUPOTHBIX 18 0 8 0 8 0 0 0 2
OHMOTIOIMMEPOB
2 | XapakTepucTuKa OTIEIbHBIX TPYIII 30 0 14 0 14 0 0 0 2
MOJINCAXAPHUIOB.
2.1 | duTonoaucaxapubl. 17 0 8 0 8 0 0 0 1
2.2 | 3o0omoyMcaxapupl. 13 0 6 0 6 0 0 0 1
3 | YrieBoacoaepkamme — CMEIIaHHBIS 20 0 8 0 8 0 0 0 4
OMOIIOTMMEDBI.
3.1 | YraeBomconepkanye  CMeNIaHHBIC 9 0 4 0 4 0 0 0 1
OHMONOIUMEPBI.
3.2 | Tlomucaxapuibl MUKPOOPTaHM3MOB. 5 0 2 0 2 0 0 0 1
3.3 | buononumepsr MEINKO- 6 0 2 0 2 0 0 0 2
OMOJIOTMYECKOT0 Ha3HAYCHHUSI.
UTOI'O 72 0 32 0 32 0 0 0 8




4.2. Coagepxanme pa3iejioB IUCHUININHBI

Beeoenue. IIpupoabie OUOMIOMMEPHI M KX 3HAYCHHE.

Pazoden 1. XapakTepucTHKA NPUPOAHBIX OMONOJIUMMEPOB

OcHOBHBIE KOMIIOHEHTBI PACTUTEIBLHOTO ChIPhs. YTIIeBObl. PU3NYECKUE U XUMUYECKHE CBOMCTBA
MoHOocaxapu0B. COBpeMEHHOE MPOU3BOJICTBO.

['omo- u rerepononucaxapunsl. Knaccuduxanus. PacnpocTpanenue B MpHpoje, CBOWCTBA U
¢ynkuuu. CriocoOsl BeIIENEHUS (SKCTPAKLUS, YIbTpaduiabTpaus, Aanu3, XxpoMarorpadus).

Pa3nen 2. XapakTepuCTHMKA OTJeJbHBIX Ipynn_mojgucaxapuaoB. OOmas XapaKTepHUCTHKA
OCHOBHBIX KOMIIOHEHTOB PACTUTEILHOTO CHIPbSI.

2.1. Dumonoaucaxapudwl. 1lennronoza. CtpoeHue u cBOMCTBa, TEXHOIOTMHU MOJIYYEHUS] YUCTOU
LEJUTI0N03bl U €€ npuMeHeHue. ['emunierutonossl. PesepBHbie monucaxapunbl pactenuil. Kpaxman u
unynuH. Kamenu u cnusu. [lonucaxapuasl Bogopocieit. Arap u araposa. AJIbrMHOBBIE KHUCIOTBHI.

2.2. buonoaumepol yHcugomuo20 _npoucxoxycoenus. XUutuH u xuro3zaH. CTpoeHue, CBOMCTBA,
COBpEMEHHBIE TEXHOJIOTHH MoTydeHus. [ mukoren. Mykomnonucaxapumbl.

Pazoen 3. Yeneeodcodeprcawiue cueuwiantovle Guonoaumepbl.

3.1. I'nuxonpomeunsl u_npomeo2iukansl. | TUKONPOTEHHBI. belkoBble KOMIOHEHTHI YIIEBOI0B
COCIMHUTENIbHOW TKaHW (XOHIPOUTHUHCYNIb(AThI, TeNapuH U Jp.) ['pynmoBble BemecTBa KpPOBHU.
['MUuKOAUMUIBI U TTIMKOIUIIONPOTEUABI. TelX0eBbIe KUCIOTHI.

3.2. Ilonucaxapudvl _muxpoopzanuzmos. llonvcaxapuabpl KIETOYHOM CTEHKH JIPOXOIKEH.
bakTepuanbHble K30M0IMCaXapuabl U UX MOTEHIMAN A OMoTexHojoruu. baktepuanbHas 1EII0103a.
TexHoJIOTHS TONYYCeHUS JEKCTPaHa U €ro MPUMEHEHHe. XUMHUYEeCKOe CTPOeHUE, OMOCHHTE3 M CBOMCTBA
KCaHTaHa, TEXHOJOTHUS TIOJTYyYEHUS U IPUMEHEHHE.

3.3. buononumepuvl MeQUKO-0U0102UHECKO20 HAZHAYUCHUA.
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5. COOTBETCTBHE COAEPKAHUSA TPEBOBAHUSM K PE3YJIbTATAM OCBOEHUSA JUCIUIIJINHBI

Ne B pe3ynbrate 0CBOGHUS TMCIHUILINHBI CTYJICHT JOJDKEH: Pazmen1l | Paznen 2 | Pasgen 3
3namo:

1 | ocHOBHBIC IPUHLIUITBI OPTaHU3AUH OMOTEXHOIOTHUECKOTO MTPOU3BOICTBA OMOTIOIMMEPOB, €r0 + + +
UEPAPXUUECKYIO CTPYKTYPY, METO/IbI OLIEHKH 3()()eKTUBHOCTH NPOU3BOCTBA.

2 | IpUHIMOHAIBHYIO CXeMY OMOTEXHOJOTHYECKOTO MPOU3BOICTRA. + + +
SKOHOMMYECKHE KPUTEPUU ONITHMHU3ALMN TPOU3BOJCTBA. + + +
OCHOBBI OMOTEXHOJIOTMH OHUOTIOIMMEPOB, OCHOBHBIE OOBEKTHI M METOIbl pa0OTHI C HUMH. + + +

3 | OMOXMMHYECKHE, XUMHUUECKUE U (PU3UKO-XUMHUYECKHE MPOIECChI, TPOTEKAIONMe B OMOpeakTopax 1 Ha + + +
CTaJUsIX NepepadOTKHU, CBSI3aHHBIX C BBLACICHUEM M OUUCTKOM 1LIEIE€BOr0 MPOAYKTA.

4 |3aKOHOMEPHOCTH KMHETHKH pPOCTa MUKPOOPTaHU3MOB M 00pa30BaHuUs IPOIYKTOB METa00IM3MA. + + +

S5 |MeToAbl KyJbTHUBHPOBAHMS Ha pa3IMYHBIX MNUTATENbHBIX CpEeAax, COJEpXKallUX KOMIIOHEHTHI ) i +

paCTUTEIBLHOTO MJIU KHUBOTHOT'O MTPOUCXOKIACHHUS.
ymemp:

6 | OCYIIECTBIATH KOHTPOJb COJCPKAHUS IIEJICBOIO KOMIIOHEHTa B TMOJYHNPOAYKTaX, IMOJydaeMbIX Ha + + +
OTJICIbHBIX TEXHOJIOTHYECKHUX CTAUAX.

7 | mpoBoaUTH 00pabOTKY PE3yNIbTaTOB U3MEPEHHUH C UCTIOIH30BAHUEM MTAKETOB MPHUKJIATHBIX IPOTPAMM. + + +

8 | ncnonp3oBaTh CTAaHAAPTHI U JPYrHMe€ HOPMATUBHBIE JOKYMEHTHI IPH OLIEHKE, KOHTPOJIE KayecTBa U + + +
cepTU(UKAIMU ChIPbsI U TPOAYKIIHMH.

9 ONPEAEIATh NapaMETPhl ChIPbs M MPOJYKIUU IPU UX CEPTUPUKAIIH. + + +

10 | BBIOpaTh palMOHAIBHYIO CXEMY OMOTEXHOJIOIMYECKOTO TPOU3BO/ICTBA 33/1aHHOTO MPOAYKTA, OLIEHUBATh + + +
TE€XHOJOTHYECKYIO 3 (EKTUBHOCTh MPOU3BOCTBA.

61a0enb:

11 | MeToamu MpoBEAECHUS CTaHJIAPTHBIX UCIBITAHUHN 10 ONPEJCIICHUIO NToKa3zaTeneld GU3NKO-XUMHUYECKUX + + +
CBOMCTB CHIPbsI U TPOAYKIIUH.

12 | MeToaMM TEXHUYECKOTO KOHTPOJSI 1O COONIOJICHHIO TEXHOJOTHYECKOW IUCIHMIUIMHBI B YCIOBHSIX + + +
JIeMCTBYIONEro OMOTEXHOJIOTHYECKOTO MPOU3BOICTBA.

13 | MeToilamM¥ IJIAHUPOBAHUS, TPOBEACHHUS M 00pabOTKH OMOTEXHOJIOTHUECKUX IKCIIEPUMEHTOB. + + +

B PE3YIBTATE OCBOCHUA NUCHUIIIIMHBI CTYACHT JOJIXKCH HpI/IO6peCTI/I CICOAYIOIINe npod)eccuouaﬂbubte Komnemernuuu u

oocmudicenus

UHOUKAmMopvl Ux

Kon u nanmenosanue INK Kox 1 HaumeHOBaHMe MHAMKATOPA

noctukenus K
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I[IK-5. CmoocobeH  HCIOAL30BaTh  0a30BBIHM
HHCTPYMEHTAPHH, NPOPECCHOHATIBHYIO TEXHHKY,
o0opyoBaHue B PYTUHHBIX XUMHKO-
AHAJTUTUYECKHUX, (U3NKO-XUMHUYCCKHUX,
6I/IOXI/IMI/I‘-IGCKI/IX, I'CHCTUYCCKUX,
MHUKPOOHOIOTHYECKHX paborax, IIPOBECTH

TUIIOBBIC BSKCHICPUMCHTBI W HUCCIICAOBAHUA C
KYJbTUBUPOBAHUEM JKHBBIX OOBEKTOB (BUPYCOB,
MHKPOOPTaHHU3MOB, PACTUTCIIBHBIX M KHUBOTHBIX
KJICTOK ¥ OPTaHU3MOB), UX KOMIIOHEHTOB M CUCTEM
B JTaOOPATOPHBIX YCIOBUSX.

[IK-5.1. VYmeer mpoBecTH KayeCTBEHHBIH U
KOJIMYECTBEHHBIN aHAINU3 CyOCTPaTOB M IPOAYKTOB
(epMEeHTATUBHBIX PEaKINii, MUKPOOUOIOTHYECKUX
MPEBPAICHUH 10 33ITAHHON METOJIMKE.

[IK-5.2. Brnageer 6a30BbIMU HaBBIKAMH PabOThI C
obopynoBaHueM, HEOOXOAUMBIM A  (HU3UKO-
XUMHYECKHUX, XUMHUYECKHUX, MUKPOOUOJIOTHUECKHUX,
OMOXHMMHMYECKHX, MOJIEKYJISIPHO-OMOJOTHYECKUX 1
MOJICKYJISIPHO-TEHETHYECKUX MCCIICIOBAHMIA.

TIK-5.3. Bnaneer 0a30BBIMHA HaBbIKaAMU
ompeJIeJICHUsI CTPYKTYPBI M CBOMCTB OMOJIOTUUECKH
AKTHBHBIX COCJIMHCHHH Ha OCHOBE WX (DHU3HUKO-
XAMHYECKHX, XHMHYECKAX K OHOXUMHUYECKHUX
XapPaKTEPUCTHK.
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATHUA

6.1. [IpakTuyeckue 3aHATHS
IIpuMepHbIe TeMbI NPAKTHYECKUX 3AHATHI M0 TUCHMILINHE.

Ne  Ne
n/m | pasaena o
Tembl mpakTHUECKUX (CEMUHAPCKUX ) 3aHATUN Yacel
TUCLUT
JIUHBI
1 1 OcHOBHbBIE KOMIIOHEHTBI PACTUTEIBHOTO ChIPbs. YTI1€BOAbl. PU3NUYECKUE U
XUMHYECKHE CBOWCTBa MOHOcaxapuaoB. COBpEeMEHHOE IPOU3BOJICTBO. 4
['omo- u rerepononucaxapuabl. Knaccudukamus. Pacmpocrpanenue B
pUpOJIe, CBOMCTBA U (YHKIUH.
2 1 CriocoOb1  BbIENeHUs]  (IKCTpakius,  yibTpaduiabTpanus, JUaiu3, 4
xpomarorpadusi) OMOOJIUMEPOB.
3 2 ®durononucaxapuasl. Llemnonos3a, crpoeHue, CBOMCTBA U MPUMEHEHHUE. 4
Metoasl 6nokonBepcun. ['emunenitonossl. Kamenu u cnusu. JIuraus.
4 2 buornonumepsl BOJOPOCIICH. 4
5 2 BuononumMepsl )KUBOTHOTO MTPOUCXOKACHUS. 6
6 3 [Tonmrcaxapubl MUKPOOPTraHHU3MOB. 3
7 3 buononumeps! MeIMKO-0MOIOTHYECKOI0 Ha3HAYECHUSI. 3
8,9 3 CemuHap-koH(epeHIus, TOKIA bl C MPE3eHTALUsIMU 10 paHee BEIOPAaHHBIM 2
TeMaM Kypca.

6.2. JABOPATOPHBIE 3AHATUA
JlaGopaTopHble 3aHATHUS NPU U3YUEHUH JTUCLMIIMHBI HE IPEIYCMOTPEHBI.

7. CAMOCTOSTEJIIBHAS PABOTA

CaMmocrosiTenbHasi paboTa NPOBOAUTCA C IENbI0 YIUIYOJEeHUs 3HAHUM 1O JAWCUUIUIMHE U
IpeycCMaTpUBAET CIEIYIONNE BUIBL:

— peryJsipHYyIO MPOpabOTKy MPONHAEHHOTO Ha JEKIMIX U MPAaKTUYECKUX 3aHATHSAX y4eOHOro
MarepHaa;

— HOJATrOTOBKY pedepara MO TeMaTHKE Kypca Ha OCHOBE MPOPAOOTKH PEKOMEHIOBAaHHOU
JUTEPATypPhl U paObOTHI C MEPHOAMYECKIMH U3JAHUSIMH U C DJIEKTPOHHO-OMOINOTEYHBIMH CUCTEMaMU;

- MOCEIICHUE OTPACIIEBBIX BBICTABOK, CEMHHAPOB, KOH()EPEHIINI pa3IMyHOTrO YPOBHS;

- yuactue B cemuHapax PXTY nm. M. MenneneeBa no reMaTtuke Kypca;

- MOJrOTOBKY K C/laye 3a4eTa Mo Kypcy.

[TnanupoBaHue BpeMEHH Ha CAMOCTOSITETIbHYIO paboTy, HEOOX0AUMOT0 Ha U3y4YE€HUE JUCLUIUINHBL,
CTYJEHTaM JIy4llle BCEro OCYIIECTBIIATH HAa BECh IEPUO/I U3yUESHHUS, TPEyCMaTpHUBasi IPHU 3TOM PETYJISIpPHOE
MOBTOPEHHUE IMPONJEHHOr0 MaTepuaia. MaTepuall, 3aKOHCIIEKTUPOBAHHBIN Ha JEKIMAX, HEOOXOAUMO
pETyJSIPHO [IOTIOJHATH CBEICHHUSMH W3 JIMTEPATYypHBIX HCTOYHHMKOB, IIPEJICTABICHHBIX B pabodei
nporpamme. [Ipu pabore ¢ yka3aHHBIMH MCTOYHHKAMHM PEKOMEH]YETCsl COCTaBJIATh KPATKUHA KOHCIEKT
Marepuania, ¢ 00s13aTeTbHBIM (UKCUPOBaHHEM OUOIHOTpadUUeCKUX JaHHBIX UCTOYHHKA.

8. MPUMEPBI OHEHOYHBIX CPEJACTB AJIs1 KOHTPOJISI OCBOEHUS JUCHUIIJINHBI
CoBOKyIMHas OIEHKa M0 AMCIUILTUHE CKJIAJbIBACTCS M3 OLICHOK 32 BBIMNOJIHEHHWE KOHTPOJBHBIX
pabot (MakcumanbHas oreHka 100 6aon).
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8.1. IIpumMepbl KOHTPOJILHBIX BONPOCOB /ISl TEKYIero KOHTPOJISI 0CBOEHHUS AU CIUTNIIMHBI
J1s TeKyIero KOHTpOJIs MPeIyCMOTPEHO 3 KOHTPOJIBHBIX paObOTHI (110 OHOM KOHTPOJIBHOM padoTe
[0 KaXJIOMY paszieny). MakcumaibHas OlleHKa 3a KOHTpoJbHbIe padoTs! 100 6amnoB u coctasiser mo 30
0amtoB 3a paboTsl 1-2 u 40 Gaios 3a 3-10.

Pa3nes 1. [Ipumepbl BOPocoB K KOHTPOJILHOMH padore Ne 1. KonTpoJsbHast paboTa comep:kuT
5 BONPOCOB, 10 6 6aJ1JI0B 32 BONPOC.

Bonpoc 1.1.

1. Pacnonosxure B nopsike BO3pacTaHUs CTEIICHU NTOJIMMEPU3aLuu

Amunosa, kpaxmarn, 2emMuyenoNo3el, Yenroi03d

2. Yro oOuiero u B ueM OTJIMYHME B CTPOSHUH U CBOWCTBAX LEJUIFOJIO3b] M TEMULIEIITI0I037

3. Ha3zoBute enuHCTBEHHYIO (PM3NYECKYIO0 KOHCTAHTY, KOTOpAsi IPUMEHSETCS B TIOBCEAHEBHOM
IIPAKTUKE JJI XapaKTEPUCTUKH ITOJINCAXapUIIOB.

Jlucnun, 2emuyennionossl, Yeainono3a, UHyIuH

4. VYKaxuTe NPOUCXOKICHIE U OCHOBHYIO (DYHKIIUIO Ka)I0T0 U3 MOJIMCaXapua0B U3 II. 1

Bomnpoc 1.2

1. VYKaxkuTe NporCcX0KI€HUE U OCHOBHYIO ()YHKIUIO KaXX0TI'0 U3 MOJIMCAaXapua0B U3 II. 1

2. Kakue nponykTsl 00pa3yroTcst pu JEHCTBUM MUHEPATBHBIX KUCIOT Ha Kpaxmain?

3. JlaiiTe KpaTKyr0 XapaKTepUCTUKY CTPYKTYPHBIX IOJIMCAXAPUIOB PACTCHUM.

4. Kakue npomykThl 00pa3yroTcs npu ASHCTBUM MUHEPATIBHBIX KUCIIOT Ha LIEJUII0NI03Y?

Bomnpoc 1.3

1. HazoBure o0nacTh NpuMeHEHHs KaKI0T0 U3 BEIIECTB U3 I1.1.

2 YTo sBIIIETCSI OCHOBHBIM CTPYKTYPHBIM KOMIIOHEHTOM IEKTUHOBBIX BELLIECTB?

3. Uro Takoe «MHIEKC KPUCTATNIMYHOCTUY?

4 Ha3oBuTe NpOMBIILIEHHBIE HCTOYHUKH IEKTUHOBBIX BEILIECTB.

Bomnpoc 1.4

1. HazoBute 0cHOBHBIE KOMITOHEHTBI PACTUTEIBHOTO ChIPhsI

2. Ha3zoBuTe npoMblIIITIeHHbIE HCTOYHUKH TOIU(PPYKTO3aHOB.

3. Kak nokaszatp, uro BblIenseMbli Bamu nonucaxapupa sBiSeTCs WHAMBUAYAJIbHBIM
BEILIECTBOM?

4. Uro Takoe «peTporpajganusi pacCTBOpoB»?

Bonpoc 1.5

1. Uto Takoe MoaudUIIMpOBaHHAS LEIUTI003a?

1 Jaiite onpeneneHne MOHATHIO «ITOTUMOPPU3IM».

2. [Tpu momoIu KakuxX peakiuii MOKHO Pa3IMdUTh Kpaxmall, caxapo3y U TIT0K03y?

3 bronoruueckas posib rJIMKOreHa.

Pa3nes 2. [Ipumepbl BONPOCOB K KOHTPOJILHOK padore Ne 2. KonTpoJsbHast paboTa comep:RuT
2 Bompoca, no 15 6aji1oB 3a Bompoc.

Bomnpoc 2.1

1.Pacnonoxute B OpSAAKE BO3pACTAHUS CTENIEHH MOJIMMEPU3aALUU

Xumoszan, Xumun, ['enapun, I'uanyponosas kucioma

2. .Pacnionoxure B nmopsake yObIBaHUS CTETIEHU OJUMEPU3ALINH
Xumoszan, Xumun, ['enapun, I'uanyponosas kucioma

3. Pacrnonoxurte B mopsifike BO3pacTaHus CTETIEHU MOJIMMEpHU3aIUN
Tuanyponosas kucroma, Xumosan, Xumun, ['enapun

4. Yro siBisieTcs CTPYKTYPHOM eIMHUIeH XUTHHA?

Bonpoc 2.2

1. VYKakuTe UICTOYHUK MOTY4YE€HUS U OCHOBHYIO (DYHKIUIO XUTHHA.
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2 Kak npoBoIsT qeMUHEpAIU3aLUIO ChIPbs IIPU MMOJTYYEHUN XUTHHA
3. VYKaxuTe NPOUCXOXKIECHUE U OCHOBHYIO (DYHKIIMIO THATYPOHOBOMH KUCIIOTHI
4 [Tpennoxute crnocod MOayYeHUs] XUTO3aHa.

Pa3nen 3. [IpuMepbl BOPOCOB K KOHTPOJILHOM padoTe Ne 3.

[TpoBoautcss B BuAe KoH(pepeHmuu. Jokmaa C Mpe3eHTalMedl CTYAeHThl TOTOBST B 4achHl,
BbIIEJICHHBbIE Y4eOHBIM IUIAHOM Ha CaMOCTOATeNIbHYI0 pabotry. IlpucyrcTByromue Ha KoHbepeHINH
OIICHUBAIOT Pa0OTHI (BBICTYIUICHHUSI) CBOMX TOBApHINEH, MCIONIB3YS OICHOYHBIA JUCT. MakcumabHas
ouenka -40 0ayuIoB.

IIpumepHas TemaTuka:

1.CoBpeMeHHbIE JIeKapCTBEHHBIE CPEICTBA HA OCHOBE IOJIMCaXapuI0B MUKPOOPTaHU3MOB.
2. DK3o0monucaxapuabl MOJOYHOKHUCIIBIX OaKTepHid

3. XapakTepucTUKa MPUPOIHBIX OMOTIOIMMEPOB.

4. ®uTonoarcaxapuabl U JIEKApCTBEHHBIE CPE/ICTBA HA UX OCHOBE

8.2. BOHpOCbI AJIA UTOTOBOI'0 KOHTPOJISAA OCBOCHHUSA TUCHUIIJIHHBI
HTorossrit KOHTPOJIb IO JUCHUIIIINHE HE ITPEAYCMOTPCH.

@OHJT OLEHOYHBIX CpPEACTB IPUBEIEH B BHJE OTACIBHOIO JOKYMEHTA, SBIISIIOLIETOCS
HEOTHEMJIEMOH YacThI0 OCHOBHOW 00pa30BaTeIbHONW MPOTPAMMBI.

9. YYHEBHO-METOANMYECKOE OBECIIEYEHUE JUCHUIIJINHBI.

9.1. Pekomenayemasi qureparypa.
A) OcHoBHas nuTeparypa

1. llakup U.B., T'opauenko M.I"., baypun /1.B., Kaperkun b.A., I'pomesa B./l., [Tlandunos B.1.
buononumeps! pacrenuil. buokoHBepcHss MEPBUYHOTO M BTOPUYHOT'O PACTUTEIBHOTO CHIPHS: ydyeOHOe
mocodue — M.: PXTVY um. JI.1. Menaeneena, 2016.-180 c.

2. buononuMepsl M TNEpCHEeKTUBHbIE MaTepHajbl Ha MX OCHOBe : ydeOHoe mocobue / A. C.
Cupotkun, 0. B. Jluciokosa, T. B. Bnosuna, 0. B. lllep6akoBa. — Kazans : KHUTY, 2017. — 116 c.
— ISBN 978-5-7882-2305-6. — Tekcr : anekTpoHHbIH // JIaHb : 37eKTpOHHO-O0MOIMOTe Has cucTeMa. —
URL: https://e.lanbook.com/book/138392 (mara obOpamenus: 05.05.2022). — Pexum pocryma: s
aBTOPU3. MOJIb30BATEIEH.

b) JlonosHuTEIbHAS JINTEpaTypa
1. Kynaruna, E. M. buononuMepsl B cynpaMoJIEKYyJISIpHBIX CHCTEMax : Y4eOHO-METOJUYECKOe
nocobue / E. M. Kynaruna, C. B. llunosa. — Kazanp : KHUTY, 2020. — 84 ¢. — ISBN 978-5-7882-
2823-5.— Tekcr: onexkrtpoHHbI // JlaHb : 2neKTpoHHO-OMOMMoTewHass cuctema. — URL:
https://e.lanbook.com/book/196120 (mara obpamenus: 05.05.2022). — Pexum noctyna: Ajis aBTOpH3.
IIOJIb30BaTENEH.

2. TexHOJOTHS TOJIMMEPOB MEIUKO-OMOJIOTHYECKOr0 Ha3HaueHHs. [lomuMephl MPHPOIHOTO
npoucxoxaeHus [ Tekcr] : yaueOHoe mocobue / pea. M. U. tunsman. - M. : bunowm. JlabopaTopust 3HaHHH,
2015. - 328 c. : mi. ; 26,65 ycn.meu.u. - (YueOHUK AJis BBICIIEH MIKOJBI). - bubnuorp. B koHie rias. - 500
9k3. - ISBN 978-5-9963-1564-2

3. M. Wtunsman [onumepsl Mmenuko-ouonorudeckoro HasHauenus. - M.: UK AkagemkHura,
2006,-399c¢.

4. Knonos, M. U. buonorndeckas xumus : yaue6Hoe nocodue 1i1st By3os / M. U. Knono. — CaHkT-
[TerepOypr : Jlans, 2021. — 188 c. — ISBN 978-5-8114-7319-9. — Tekcr : anexTpoHHBIH // JlaHb :
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ANeKTpOHHO-0MOmoTeuHast cuctema. — URL: https://e.lanbook.com/book/169789 (mata oOparenus:
04.05.2022). — PexuM octyna: Ui aBTOPU3. MOJIH30BATEIICH.

9.2. PekoMeHlyeMble HCTOYHUKH HAYYHO-TEXHUYECKOI nHpOpMAINU
Poccuiickne HaydHO-TEXHUYECKUE JKyPHAITBI:
- «buotexnonorusy, ISSN 0234-2758
- «[Ipuknagnas 6moxumus u Mukpoouoorus», ISSN 0555-1099
- «Muxkpo6buonorus» ISSN 0026-3656,
- «XuMHYecKas MpOMBIILIeHHOCTD ceroaus», ISSN 0023-110X
- «Boma: xumus u sxonorus», ISSN 2072-8158
- «Mukpobuosoruueckas mpoMaIieHHOCTh», ISSN 0026-3656.
- «AkryanpHas Ouorexnonorus», ISSN neuarnoii Bepcuu. 2304-4691.
- «OKoJIoTHs ¥ poMbITIeHHOCTh Poccumny, ISSN 2413-6042
- «Xumuko-(papmaneruueckuii sxypaam», ISSN 0023-1134.
- «buodapmanepruueckuii xypaam», ISSN 2073-8099
- https://www.scopus.com/search/form.uri?display=basic
- http://www.webofscience.com
- www.pubmed.gov
HNuTepHeT-pecypcesl
1.) Blast (http://cn.expasy.org/tools/blast)
2.) Blast (http://www.ncbi.nlm.nih.gov/BLAST)
3.) Protdist, Bionj u DrawTree u3 nmakera nporpamm Phylip (http://bioweb.pasteur.fr)
4.) UniProt (https://www.uniprot.org/)
5.) Prosite (http://kr.expasy.org/prosite)
6.) EMBnet (https://www.embnet.org/wp/)
7.) Entrez (http://www.ncbi.nlm.nih.gov/Entrez)
8.) Muscle (http://www.drive5.com/muscle/)
9.) ITOL (https://itol.embl.de/)
10.) PDB (http://www.rcsb.org)
11.) Kegg ( http://www.genome.jp/kega/)
12) https://www.scopus.com/search/form.uri?display=basic
13) www.fbb.msu.ru
9.3. CpeacrBa obecneyeHUs1 OCBOEHM S AUCHUTIIUHBI
Jns peanuzanuu y4eOHOM mMporpaMMbl TMOATOTOBIEHBI CIEAYIONIME CpeAcTBa OOecredeHus
OCBOCHUS JUCIIUILTUHBL:
KOMITBIOTEPHBIC TIPE3EHTAI[M HHTEPAKTHBHBIX JICKIM — 8, (001iee urcio ciaiiaos — 130);

— 0aHK TECTOBBIX 3aJaHUN I TEKYIIETO KOHTPOJSI OCBOCHHSA AWCHUININHEI (06luee YHUCIIO
Bornpocos — _100);

- 3JICKTPOHHOC O6y‘ICHI/Ie 158 JAUCTAHIINUOHHBIC 06pa303aTenLHI)1e TCXHOJIOTUHU -
https://muctr.ru/university/departments/uu/e-learning/

— 0aHK TECTOBBIX 3aJaHUil JUIS MTOTOBOTO KOHTPOJSI OCBOCHHUS JUCIMIUIMHBI (0OIIee YHCIiio
BOIIPOCOB — 72).

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT UM,
HNCHOJIB3YEMbBIX B OGPA3OBATEJIBHOM INPOLECCE

NupopMallnOHHYIO TMOANEPKKY H3Y4YeHMs] JUCHUUIUIMHBI ocylecTBiaseTr HMHpopmanmonHo-
oubmmoreunsit nentp (UBL)) PXTY um. .M. MenneneeBa, KOTOphI obOecriednBaeT 0O0YJArOMIMXCS
OCHOBHOI yueOHOMH, yueOHO-METOAMYECKON U Hay4HOM JIMTEpaTypoi, He0oOXOIMMOM Uil OpraHu3aliu
oOpa3zoBaTenpHOr0 mporecca mno auciumuimHe. OOmuit o6beM MHorootpacieBoro ¢ounna MWBL[ Ha
01.01.2023 cocraBnser 1 727 628 3K3.
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®onx UBL] pacnonaraet yueOHOM, yaeOHO-METOIUUECKON U HAYYHO-TEXHUYECKOU IUTEpaTypoil B
dbopMe TEYATHBIX M DOJCKTPOHHBIX U3JAaHUH, a TakkKe BKIOYAeT OQUIMAIbHBIC, CIPAaBOYHO-
oubnuorpaduueckue, CHeNMATU3UPOBAHHBIE OTEYECTBEHHbIE U 3apyOeHble MEepUOAMYECKHE U
uHpopmannonnsie u3nanus. MBIl obecrneunBaer aoctyn K mnpodeccuoHanbHbIM 0a3zaM JIaHHBIX,
MH(OPMALIMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CHCTEMAaM.

Kaxapiii oOyuaromiuiicst odecredeH CBOOOIHBIM JIOCTYIIOM U3 JTFO00H TOYKH, B KOTOPOU MMEETCS
noctynn K cetd MHTEpHeT M K 31eKTpoHHO-OMOnmoreunoit cucreme (ObC) YHuBepcuteTa, KOTOpas
COJICP)KUT pa3NUYHbIE H3AAHUS 10 OCHOBHBIM H3Yy4aeMbIM JUCHUIUIMHAM U cQOopMHUpOBaHA IO
COIJIACOBAHUIO C MPaBoo0IaaTeIsIMU YIeOHOM U y4eOHO-METOIUUECKON JTUTEPATYPhI.

st GoJiee MONHOTO W ONEPATHBHOTO CIPABOYHO-OMOIMOTpaduIeckoro U HWHQPOPMAIMOHHOTO
ob6cmyxxuanust B UBL] peann3oBaHa TeXHOJIOTHS DJIEKTPOHHOM TOCTABKH JIOKYMEHTOB.

[TonHbIi IepeyeHb MEKTPOHHBIX HH()OPMAIIMOHHBIX PECYPCOB, UCTIONB3YEMBIX B ITPOIECCEe

oOyueHus1, MpeJCTaBlIeH B OCHOBHOM 00pa3oBaTeIbHON IIpOrpaMme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUIIVIMHBI
B cooTBeTcTBUM ¢ yueOHBIM IJIAHOM 3aHATUS 110 JUCHMILIMHE «buomexnonozusa duononumeposy
MPOBOJIATCS B (DOpME JIEKIHIA, TPAKTUYECKHUX 3aHATHH (CEMUHAPOB) U CAMOCTOATEIBHOM PabOTHI CTYICHTA.

11.1. OGopynoBanue, HeoOX0AUMOe B 00pa30BaTeJLHOM Ipolecce:
JlekuronHast yueOHasi ayAUTOpHs, 0OOpYyAOBaHHAsl 3JIEKTPOHHBIMU CPEJICTBAMM JIEMOHCTPALUH
(KOMIIBIOTEP €O CpEACTBaMH 3BYKOBOCHPOM3BEICHMS, IIPOEKTOp, S3KpaH) M Y4eOHOH Mebenbio;
O6ubnnoreka, uMerolas padoune KOMIbIOTEPHbIE MECTa JUIsl CTYJEHTOB, OCHAILCHHbIE KOMITBIOTEPAMH C
AOCTYIIOM K 0azam JaHHBIX U BBIXOJIOM B I/IHTepHeT.

11.2. VY4eOHO-HATIJAIHEIE IOCOOHA:
KoMruiek sl 11akaToB K pa3ziesiaM JIEKIIHOHHOTO Kypca; 00pa3ibl HEKOTOPBIX OHOMOIUMEPOB.

11.3. KomnbioTepbl, HHPOPMAIHOHHO-TEJIeKOMMYHUKAIMOHHbIE CETH, ANINIAPATHO-
NMporpaMMHbI€e U ayIMOBH3YAJIbHbIE CPEeACTBA:
[TepcoHanbHBIE KOMIBIOTEPHI, YKOMIUIEKTOBaHHBIE pourpsiBaTessivu CD u DVD, npunTtepamu u
MIPOrpPaMMHBIMH CPEJCTBAMH; MPOEKTOPbl U 3KpaHbl, IU(PPOBbIE KaMepbl; KOMUPOBAJIbHBIE ammapaThl;
JIOKaJIbHAs CeTh C BBIXOJ0M B IHTEpHET.

11.4. TleuaTHble M 3JIEKTPOHHBbIE 00pa3oBaTeIbHbIe H HHPOPMAILMOHHBbIE PecypChl:

HNHpopManmoOHHO-METOIUYECKHE MaTepHAIIbl: y4eOHbIe MOCOOHS 110 JUCHIUIUIAHE; Pa3IaTOYHBII
MaTepual K pasjenaM JIeKIMOHHOIO Kypca; aabOOMbl U pEKIaMHble TPOCHEKThl OCHOBHBIX
IIPOU3BOUTENIEH.

DJeKTpOHHBbIE 00pa30BaTEIbHBIE PECYPCHI: SJIEKTPOHHbIE MPE3EHTAIUN K pa3JienaM JIEKIIHOHHOTO
Kypca; yueOHO-METOIMYeCKre pa3padOTKU B DJIEKTPOHHOM BHUJIE; CIIPABOYHBIE MAaTEPHAJIbl B TICYATHOM U
AJIEKTPOHHOM BHE; KadeapanbHas OMOIMOTEKAa SJIEKTPOHHBIX H3JA@HUHA M JUCCEpTAllMOHHBIX PadoT,
BBITTOJIHEHHBIX aCIIMPAHTaMU B COTPYAHUKAMHU Kadeapsl.

11.5. IlepeyeHb JTULEH3MOHHOTO MPOTPAMMHOI0 00ecreYeHus

HanmenoBanue PexBu3uTHI Cpoxk oKOH4YaHUS
Koanuectso .
Ne n/mt IIPOrPaMMHOTI0 JI0TOBOpa . NEUCTBUSA
JULEH3UN
IPOJIYKTa ITOCTaBKH JIMLEH3UU
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12 mecsieB
Microsoft Office (exxerogHoOe
Standard 2019 150 numensmit [POIJICHHE
B cocrase: Kontpakt Nel75- IIOAIIHUCKH C
1 | word 2629A/2019 op | Y AKTHPALMH npasom
Excel 30.12.2019 Ha pabounx nepexoza Ha
. CTaHIIHSIX ..
Power Point OOHOBJIEHHYIO
Outlook BEPCHUIO
MIPOJTYKTA)
12 mecsieB
(exxeromHOE
Kaspersky Endpoint fposvictme
Security su1s Gi3Heca — KonTpakt No72- MMOIINCKU C
2 C 4 RUSS] 995A/2022 ot - MpaBoM
TaHJAPTHBIM RUSSIAN
Edition 29.08.2022 nepexoa Ha
OOHOBJIEHHYIO
BEPCHIO
IIPOJYKTA)
WINDOWS 8.1 Komtpakr Ne 62 | 24 MUCHSIH
3 Professional Get 649A/2013 JUDLARTHBAIMHII | G0 00 ounas
Genuine or 02.12.2013 Ha padoumx
CTaHIIVSIX
12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHMUS ITPOTPAMM
HanmenoBa OCHOBHEBIC ITOKa3aTeNU OLCHKH @DopMBI U METOBI
HUE KOHTPOJIS U
MOJYJIEH OLICHKH
Pazmen 1. 3HaeT: OCHOBHBIE MPHHIIMIIBI OpraHU3aluu OuoTexHonorndeckoro OreHKa 3a
XapakTepd TIPOU3BOJCTBA OHOMOIMMEPOB, €r0 HEPAPXHUYCCKYIO CTPYKTYPY, KOHTPOJIBHYIO
CTHKa METOJIbI OIeHKH A(PPEKTUBHOCTH MPOU3BOJCTBA; MPUHIMNHAIBHYIO padoTy Nel (7
MPUPOJHBIX CXeMy  OHWOTEXHOJIOTMYECKOTO  IPOW3BOJCTBA;, JKOHOMHYECKHE CEMECT))
OHWoMoNIMMe = KPUTEPUH ONTHUMH3AIUU TMPOU3BOJICTBA; OCHOBBI OHOTEXHOJIOTHH
poB OMOMOIUMEPOB, OCHOBHBIE €€ OOBEKTHl U METOJbI PadOTHl C HUMHU;
OMOXMMHYECKHE, XUMUYECKHE U (DHU3UKO-XUMHUYECKHE IPOIECCHI,
MpoTeKaIue B OWOpeakTopax H Ha CTagusx mepepaboTku,
CBSI3aHHBIX C BBIJICJICHHEM U OUMCTKOH 1IeTIEBOTO MPOAYKTA.
YMeer: BBIOpaTh pAMOHAIBHYI) CXEMY OHOTEXHOJIOTHYECKOTO
MPOM3BOJICTBA 3aJaHHOTO MPOJYKTa, OIEHUBATH TEXHOJIOTHUYECKYIO
3¢ PEeKTUBHOCTH MPOU3BOJICTBA.
Bnaneer: meromamu TpOBENEHUS CTAHIAPTHBIX HUCHBITAHUN TIO
OTIpENICTICHUIO TOKa3zaTenel (PU3UKO-XUMUUYECKHX CBOMCTB CHIPbS U
MPOIYKIIMKM; METOJaMH TEXHUYECKOTO KOHTPOJS IO COOJIIOICHUIO
TEXHOJIOTUYECKOW  JUCIMIUIMHBI B YCIIOBUSAX  JICHCTBYIOIIETO
OMOTEXHOJOTHYECKOTO MPOU3BOJCTBA; METOJaMHU  IUIAHUPOBAHUS,
MPOBEEHUS U 00pabOTKH OMOTEXHOJOTHYECKUX IKCIIEPUMEHTOB.
Pazmen 2. 3HaeT: OCHOBHBIE MPHUHIMIBI OpraHu3aluu OuoTexHomormdeckoro OreHKa 3a
XapakTepd TPOU3BOJCTBA OHOIOIMMEPOB, €ro HEPAPXHUYCCKYIO CTPYKTYPY, KOHTPOJIBHYIO
CTHKa METOJIbI OIeHKH 3(PPEKTUBHOCTH MPOU3BOJCTBA; MPUHIIUMHAIBHYIO
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OTJICTBHBIX
rpynn
noJyimcaxap
U7I0B

cXeMy OMOTEXHOJOIMYECKOTO  MPOM3BOJCTBA; IKOHOMHYECKUE
KPUTEpUH ONTHMHU3AIMN IIPOM3BOJCTBA; OCHOBBI OHWOTEXHOJOTHH
OMOTOIMMEPOB, OCHOBHBIE €€ OOBEKTHl U METOAB paboOThl C HUMHU;
OMOXMMUYECKUE, XUMHYECKHE U (PU3NKO-XMMHUYECKHE MPOILECCHI,
opoTeKaroIue B OMOpeakTopax M Ha CTaguax IepepadoTkuy,
CBSI3aHHBIX C BBIACICHHEM W OYUCTKOM IIEJIE€BOTO TPOAYKTA;
3aKOHOMEPHOCTH KMHETHKH POCTa MUKPOOPTaHU3MOB M 00pa30BaHUs
IPOIYKTOB MeTabO0JIM3Ma; METOb! KyJIbTHUBUPOBAHUS Ha PA3IMYHBIX
MUTATENbHBIX CPEaax, COACPIKAIINX KOMIIOHEHTBI PACTUTENFHOTO WIIN
’KMBOTHOTO TIPOUCXOKACHUS,

YMeeT: OCyIIECTBIIATh KOHTPOJIb COJEPIKAaHUS LI€IEBOT0 KOMIIOHEHTA B
HOJYNPOJAYKTaX, MOJTY4aeMbIX HA OTAEIBHBIX TEXHOJOTHYECKHX
CTagusiX; TMPOBOAUTH OOPaOOTKY PpEe3ylbTaTOB M3MEpPEHHH ¢
UCIIOJIb30BAHUEM IAKETOB NPHUKIAJAHBIX IPOTPaMM; HCIIOJIB30BATh
CTaHJApTHI U APYrHUe HOPMATHUBHBIC JJOKYMEHTHI IIPH OIICHKE, KOHTPOJIE
KayecTBa W CepTU(UKAIMU CHIPbS M NPOMYKIWH; ONPEACIATH
nmapaMeTpsl ChIPbSl M MPOJYKUMHU TPU UX CepTHU(HUKAIMU; BHIOpATh
pallMOHAIBHYI0 ~ CXeMy  OHMOTEXHOJOrMYeCKOro  IPOU3BOJICTBA
3aJJaHHOTO TPOJYKTa, OLIEHUBATh TEXHOJIOTHYECKYIO 3()(PeKTHUBHOCTD
IPOM3BOCTBA.

Buajeer: wmeromamMu TPOBEACHUS CTAaHAAPTHBIX HCIBITAHUN 10
OIIPEICTICHUIO TIOKa3aTenel (U3UKO-XUMHUYECKHX CBOICTB CBIPbS WU
MNPOAYKIIMH;, METOAAMH TEXHHYECKOTO KOHTPOJS MO COOIIOJCHHUIO
TEXHOJOTMYEeCKOW  JUCHUIUIMHBI B YCIOBUSIX  JICHCTBYIOLIETO
OMOTEXHOJIOTMYECKOTO TPOM3BOJCTBA; METOJAMH  IUIAHUPOBAHMUS,
IPOBEICHUS U 00PaOOTKH OMOTEXHOJIOTHYECKUX IKCIIEPUMEHTOB.

paboty Ne2 (7
CEMECT))

Pasgen 3.

Yrnesozuco
JiepKanme
CMEIIaHHBI
e
ouomnonume
pHIL
ITonucaxap
AIBI
MHKpOOpra
HHU3MOB.

3HaeT: OCHOBHBIC NPUHIIUIBI OPTAHU3ANMH OHOTEXHOJIOTHYECKOTO
MIPOU3BOJICTBA OMOMOIUMEPOB, €ro HEePapXU4YEecKyl CTPYKTYpY,
METOJIbI OIEHKU A()(PEKTHBHOCTH MPOW3BOJICTBA; MPHUHIUITHAIBHYIO
cXeMy  OHMOTEXHOJOTHYECKOTO  MPOU3BOJCTBA;  AKOHOMUYECKHE
KpPUTEpUU ONTUMH3ALMK TIPOU3BOJCTBA; OCHOBBI OHWOTEXHOJOTHUU
OMOMIOMEpPOB, OCHOBHBIE €€ OOBEKTHl M METOAbl PabOThl C HUMU;
OMOXMMHUYECKHE, XUMHUYECKHE H (DU3UKO-XUMUYECKHUE  IPOIECCHI,
MPOTEKAOIIKEe B OMOpEaKkToOpax 1 Ha CTaIUAX MepepadOTKH, CBI3aHHBIX
C BBIJCJIEHUEM M OUYHCTKOM IEJeBOr0 IMPOJYyKTa; 3aKOHOMEPHOCTH
KHHETUKH pPOCTa MHUKPOOPTraHU3MOB U 00pa3oBaHUs MPOIYKTOB
MeTaboJIn3Ma; METOIbl KyJIbTUBUPOBAHUS Ha PA3IMYHBIX TUTATEIHHBIX
cpelnax, COJAep KallluX KOMIIOHEHThl PaCTUTEIBHOTO WM >KUBOTHOTO
MIPOUCX 0K ICHHSI.

YMmeeT: oCyHIECTBIATh KOHTPOJIb COAEPKaHUS LIEIEBOrO KOMIIOHEHTA B
MOJYIIPOJIYKTAX, TIOJy4aeMbIX Ha OTIEIBHBIX TEXHOJOTUYECKHUX
CTaAMsAX; MCIOJIb30BaTh CTaHAAPTBl M JApPyrHe HOPMaTUBHBIE
JIOKYMEHTBI TIPH OIIEHKE, KOHTPOJIC Ka4eCTBA M CEPTU(DHUKAIIUN CHIPhS U
MPOAYKLIMH; ONPENeNsTh MapaMeTphbl ChIPbs U MPOAYKIHMH IMPU HUX
cepTuduKaI; BHIOPATh PAIIMOHATBEHYIO CXeMY OMOTEXHOJIOTHYECKOTO
MPOU3BOJICTBA 33JaHHOTO MPOJYKTa, OLIEHUBATh TEXHOJIOTHYECKYIO
3¢ PEeKTUBHOCTH MPOU3BOICTRA.

Baaneer: MmeToaMu KOHCTPYMPOBAHUS U CTEPUIIM3ALMN TUTATEIBHBIX
Cpem; MeToJaMu TIPOBEACHHUS  CTaHAAPTHBIX  HCMBITAHUNA  TI0
OTIpEeICTICHUIO TOKa3arenael (U3UKO-XMMHUYECKUX CBONCTB CBIPbS U
MPOAYKIIMK; METOJaMH TEXHHYECKOTO KOHTPOJISA IO COOJIOJCHHUIO
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TEXHOJIOTUYECKOW  JAMCHUMIUIMHBI B YCIOBHSIX  JICHCTBYIOLIETO
OMOTEXHOJIOTHYECKOTO TPOM3BOJCTBA; METOJAMH  IUIAaHWPOBAHWA,
MpoBeIeHUs 1 00pabOTKH OMOTEXHOJOTHUECKUX IKCIIEPUMEHTOB.

13. OCOBEHHOCTH OPITAHU3ALINU OBPA30OBATEJIBHOI'O ITPOLECCA JJIs1
NHBAJINJIOB U JIMI] C OT'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbA

OOyyeHre WHBAJIUAOB U JIUI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbsI OCYIIECTBIIAECTCS B
COOTBETCTBUHU C:

— llopsankom OpraHu3auu u OCYULIECTBJICHUS o0pa3oBaTenbHOM JIeATEITbHOCTH
o 00pa3oBaTeIbHBIM MMPOTPAMMaM BBICIIETO 00pa3oBaHUsl — MporpaMMamM OakalaBpuara, MmporpamMmam
crenuanuTeTa, nporpammam maructparypbl ([Ipuka3 MunucrepcTBa Haykd M BBICIIETO 0Opa3oBaHUS
Poccuiickoit @enepanuu ot 06.04.2021 Ne 245);

— TlonoxeHueM o Mopsiike OpraHU3aluu U OCYIIECTBIIEHUS 00pa30BaTENbHON NEATEIBHOCTH 10
o0pa3oBaTeNbHBIM TPOrpaMMaM BBICIIETO0 O0pa3oBaHHs — IporpaMMam OakajgaBpuara, MporpaMMaM
CHelHaluTeTa, MporpaMMaM  MarucTparypbl  (elepalibHOr0  TOCYAapCTBEHHOTO  OIOJIKETHOTO
00pa30BaTENBLHOTO  YUYPEKIACHHS BBICHIETO OOpa3oBaHus «POCCHICKHMN XHMHKO-TEXHOJOTUYCCKHMA
yHuBepcuteT uMeHu J[.M. MenzaeneeBa», npuHATBIM pemieHremM YdeHoro cosera PXTY wmm. JI.U.
MenpneneeBa ot 28.12.2022, mpotokoin Ne 5;

— MeroauyeckuMu pEKOMEHJIALMSMU [0 OpraHu3anuu 00pa30BaTENLHOTO IIpoliecca IS
oOyueHUsT WHBAJIUAOB W JIMI C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0pOBBbS B 00pa3oBaTENbHBIX
OpraHM3alysaX BbICIIETO OOpa30BaHMsS, B TOM YHCIE OCHAIIEHHOCTH 00pa3oBaTeNbHOTO Ipoliecca
(yTBepkaeHbl 3amecTuTenieM Munuctpa oopasoBanus U Hayku PO A.A. KnumoBeiM ot 08.04.2014 No AK-
44/058H).
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JlonmosiHeHMs1 M U3MEHEHHsI K padovel mporpaMme I CHUAIINHbBI
«bunoTrexHo/J10rUsA OMONMOJIUMEPOB»

OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl
19.03.01 «brorexHoI0THI»
®opma 00yueHHs: OuHas

Howmep
OcHOBaHIE BHECEHUS
A3MEHEHUs/ ConepxaHue JOTMOTHCHUS/ U3MEHCHHUSI
W3MEHEHUS/ TOIOTHEHUS
JIOTIOJIHEHUS
MPOTOKOJI 3aceaHus
1. Yuenoro coera Ne oT
« » 20 r.
MPOTOKOJI 3aceaHus
Yuenoro coera Ne oT
« » 20 r.
MPOTOKOJI 3aceIaHus
Yuenoro coera Ne oT
« » 20 r.
MIPOTOKOJI 3aceIaHus
Yuenoro coera Ne oT
« » 20 r.
MPOTOKOJI 3aceIaHus
Yuenoro coera Ne oT
« » 20 r.
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[Iporpamma cocTaBieHa K.T.H., 1o1ieHToM Kadenpsr onorexnomgoruu H.A. CyscoBbiM

IIporpamma paccMoTpeHa U opoOpeHa Ha 3acegaHud  kadenpsl OuorexHonmorun PXTY  wum.
JI.. MenneneeBa «23» Mast 2023 T., MIPOTOKOJI No 10.



1. IEJIb Y 3AJJAYM M CIUTIIMHBI

[IporpamMma cocTaBiieHa B COOTBETCTBHH C TpeOoBanusmu DenepanbHOr0 TocyIapCTBEHHOTO
00pa30BaTeNBLHOTO CTaHIApTa BBICHIETO O0pa3oBaHUsA — OakagaBpHAT IO HAMPABJICHUIO IMOATOTOBKH
19.03.01 Buomexnonocua (®I'OC BO), pexoMennanuamMu MeToAMUYECKOM KOMUCCUM U HAKOTUIEHHBIM
OMBITOM TMpeNoAaBaHus JUCHUIUIMHBI Kadenpoir ouomexunonozuu PXTY um. JI.1. Menneneena.
[IporpamMma paccunTana Ha U3y4eHHUE AUCLMILIUHBI B TEUEHHUE OJTHOTO CEMECTpA.

Hucuunnuna «buogusuueckan Xxumusa» OTHOCUTCS K BapuUAaTUBHOM YacTH 00s3aTeNbHBIX
TUCHUIUIMH y4yeOHoro miaHa. [IporpamMma AMCHMIIIMHBI MpenIoyiaraetT, 4YyTo OOydarolluecs HMEIOT
TEOPETUYECKYI0 U TMPAKTUYECKYH) IMOATOTOBKY B 00JacTH OWOXMMHUHU, (PU3UUECKOW XHUMUH,
MUKPOOHOJIOTHH.

Heap qucuuminHel — GOPMUPOBAHUE KOMIUIEKCHOTO MPECTABICHUS 00 OpraHU3alluy KUBOU U
HEXXHBOW MPUPOIBI B COOTBETCTBHH C COBPEMECHHBIMHU JOCTHIKCHHSIMH HAyKW U TeXHHKU. Oco3HaHHE
B3aMMOCBS3€Hl B Ipolieccax, MPOTEKAIOUINX B KJIETKaX MHUKPO- U MaKpOOPTaHU3MOB, UX B3aUMOCBS3SIX,
MecTe OMONOrHYecKux OOBEKTOB B IMpoIleccax MpeBpallleHUs BellecTBa M 3Hepruu B mpupone. [lo
OKOHYAaHUM HW3Y4YeHMs] Kypca W YCIENIHOW clayd SK3aMeHa CTYACHTHl JOJDKHBl HMMEThb IOJHOE
MpeJicTaBiIeHre O (DU3UKO-XMMHUYECKHX OCHOBaxX Hambosiee 3HAYMMBIX IPOILIECCOB, MPOTEKAIOIINX B
MUKPOOHOH KJIETKE U €€ OTACIBHBIX CTPYKTypax.

K 3amayam auCHUNJIMHBI CJEAyeT OTHECTH O3HAKOMJIEHHWE CTYIEHTOB C MPHUJIOKEHUEM
OCHOBHBIX 3aKOHOMEPHOCTEH (PH3UUYECKOW XMUMHH K OHMOJIOTHYECKMM CHCTEMaM Ha MPUMEpPE KIIETOK
MUKPO- U MUKPOOPTAaHU3MOB M, OTYACTH, UX OTACIbHBIX ()EPMEHTHBIX CUCTEM W TOMYJISAIHMA, a TAKKE B
CO3/IaHUM HAaBBIKOB KOJHMYECTBEHHBIX pPACUETOB TEPMOJAMHAMUKH OMOXMMHUYECKUX pEAKIMH U HX
CIIO)KHBIX COBOKYITHOCTEH, OCYILECTBISIEMBIX B XOJe Katabonu3Ma U aHabonu3ma MpU poOCTe U
Pa3MHOXKEHUU MUKPOOHBIX KJIETOK.

Hucuunnuna «buogusuueckan xumusay» npenogaercs B 6-m cemectpe. Konrpons ycneBaemoctu
CTYZCHTOB BEJETCs 10 MPUHATON B YHUBEPCUTETE PEUTUHIOBON CUCTEME.

PabGouast mporpamma IUCHUIUIMHBI MOXET OBITh peaju30BaHa C MPUMEHEHHUEM JJIEKTPOHHBIX
00pa3oBaTeNbHBIX TEXHOJIIOTHI U 3JIEKTPOHHOTO O0yUEHHUSI MOTHOCTHIO MIIH YaCTUYHO.



2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCHUITJIMHBI

I/IsyquI/Ie JAUCHUIINIMHBI HAITPABJICHO Ha ano6peTeHHe CICOYIOIIUX KOMIIeTEHIINI 1 HHAMKATOPOB UX JOCTHUKEHUS

IIpodeccuonaibHble KOMNETEHIIUN U HHAUKATOPBI UX TOCTUKEHUS

OcHoBanne
3agaua Kon n Koa n HaumeHoBaHue .
. O0bexT Hin 00J1aCTH (mpogeccHOHAIBLHBIH
npogecCHOHAIBLHOM HaNMEHOBaHHe HHIUKATOPA
JeATeJbHOCTH SHaHmH K nocrukenus K CTAHAAPT, AHAIU3 ONBITA)
O0o00menHbIe TPy10BbIe QyHKINH
Tun 3aga4 npodeccuoHAILHOM 1eSITEILHOCTH: HAYYHO-UCCIe10BATEIbCKHIT
Boinonnenue ObnacTh [1K-3. Cmnocoben | I1IK-3.1. 3naeT | AHanu3 TpeOoBaHUI K MpodecCHOHATbHBIM
Hay4HbIX npodeccuoHaIbHON POaHAIN3UPOBaTh | hyHIaMEHTaIbHbIE KOMIIETEHIIUSM, IPEIbIBIAEMbIM K
MCCIICIOBaHHIA, NeSITeIbHOCTH B3aMMOCBSI3U OCHOBBI ~ OMOJIOTMYECKHX | BBITYCKHHKAM HANpaBJICHUS MOJArOTOBKH Ha
aHATTMTUYECKUX U | — [IOJlyYeHHe, UCcCIel0BaHue | OMOJIOIHYEeCKHX, JUCLUIUIMH, B TOM YMCJIe: | pbIHKE TpyAa, o00o00uieHne 3apy0exHOro
TEXHOJIOTUIECKUX U TpuMeHeHue (PepMEeHTOB, | OMOXMMHUYECKUX U | — poJb | ombiTa, Ompoc paboromareneil oTpaciu, B
pabot B | BUPYCOB, IeHETHYECKUX MHUKPOOPI'aHU3MOB, KOTOpPOH BOCTpPeOOBaHbI  BBINYCKHUKH B
OMOTEXHOJIOTHYECKOM | MUKPOOPTaHU3MOB, IPOIIECCOB B | paCTeHHMI W >KMBOTHBIX B | paMKax HaIlPaBICHHS IMOATOTOBKH.
CEeKTOpPE HAYKH U | KJICTOYHBIX KYJIBTYp | )KUBBIX KJIETKaX W | IpUpOAE U 3HaueHue A | Pe3ynabpTarel BbIMONHEHHS mpoekTa Temmyc
TEXHUKH. KUBOTHBIX M  PACTEHUH, | UX MOMYISAIHUIX MIPaKTUKU; ux | Ne 511426-TEMPUS-1-2010-1-RU-
MPOAYKTOB UX OMOCHHTE3a U 0COOEHHOCTH kak | TEMPUS-JPCR «Pedopma BBICILIETO
ouotpanchopmauu; 00BEKTOB 00pa3zoBaHUs o OMOTEXHOJIOTHU:
— TEXHOJIOTHUM TOJy4eHUs OMOTEXHOJIOTHUH; pa3paboTka u YCOBEpIIEHCTBOBAHUE
TPOTYKITHH c — OCHOBHBIE CTPYKTYpHI M | CTAaHIAPTOB H  y4eOHBIX  IUIAHOB  TIO
UCMOJIb30BaHUEM MPOCTPAHCTBEHHAs MOJrOTOBKE OakalaBpOB M MaruCTPOB.
MHUKPOOHOIOTUIECKOTO OpraHu3aIus xuBoi | ComocTaBneHne C  PEKOMEHIANUsAIMH K
CHHTE3a, Onoxaranusa, KJICTKH; paspabotke mnporpamm B EIIBO wu
TCHHOW  WHXCHEPHUH | —  0a30BBlE  YpOBHH | TPEOOBAHUSIMHU POCCHICKIX
HaHOOMOTEXHOJIOTHH. OpraHu3allii U CBOMCTBA | 0Opa30BaTeNbHBIX U  MPO(ECCHOHATBHBIX
OOBeKTHI KHUBBIX CUCTEM; CTaHJAPTOB.
npogeccuoHaTbHON — npuHIunel | CornocTaBieHue ¢ MECTHIM YPOBHEM MPOEKTa
JEATEIbHOCTH: CUCTEMaTU3aluu, HanumonanpHolt ~ paMku  KBasduKaiuii




— MHUKPOOPTaHU3MBI,
KJICTOYHBIE KYJIbTYPBI
KUBOTHBIX W  PAaCTECHHU,
BUPYCHI, (bepMeHTHI,
OMOJIOTUYECKH  aKTHUBHBIC
BEILIECTBA;

— IpuOOpHI U 000PYyIOBaHUE
IUISL UCCIIEIOBAaHMS CBOMCTB

HCIIOJIb3yEeMBIX
MHKPOOPIaHHU3MOB,
KJIETOYHBIX KYJIBTYD,
MOJTy4aeMbIX c ux
ITOMOIIIBIO BEILIECTB B
71a00paTOPHBIX;

- YCTaHOBKH u
00opymoBaHue JUIS
MIPOBEACHUS
OMOTEXHOIOTHYECKUX
IIPOILIECCOB.

KJacCupUKaIuU u
TaKCOHOMUYECKOTO
OIIMCAHUS JKUBBIX
OpPraHU3MOB — OCHOBHBIX
00BEKTOB

OMOTEXHOJIOTHH;

- OCHOBHBIE
OMOXMMUYECKHE H
¢buznonornueckue
Mporecchl MW IMyTH HX
PETyJINPOBAHHS,

- OCHOBHBIC
MOJICKYJISIPHBIC
MEXaHHU3MBbI nepeaavn
TCHETHYCCKOM

nHpopmanuu;  6a30BbIC
MIPUHIIAITEL  OPTaHU3AIHN

CTPYKTYPBI u
(G YHKIIMOHUPOBAHUS
TeHOMa;

— OCHOBHBIE MEXAHH3MBbI
HaCJIEICTBEHHOCTHU "
W3MEHYMBOCTH  YKUBBIX
OpPraHHU3MOB, 170'¢

MOMYJISIIIUA U COOOIIECTB
— OCHOBHBIX OOBEKTOB
OMOTEXHOJIOTHUH,

— OCHOBHBIE MEXaHH3MBbI
MO//Iep>KaHuUs
JKA3HEIEATENHLHOCTH,
YCTONYHBOCTH JKUBBIX
CUCTEM B H3MEHUYMBBIX
YCIOBUSIX  OKPYKAIOMIEH
CpeJIbl.

(HPK) Poccuiickoi ®enepauuu,
pazpabotanHbsiM B 2012 T. ¢ AECKpUNITOpAMH
ypoBHs ~ OakamaBpa, IIECTHIM  yPOBHEM
kBanmudukanuii HPK, 3aduxcupoBaHHBIM B
3akoHe 00 oOpa3oBanuu B Poccuiickoii
®enepanuu ot 29.12.2012 1. Ne 273-®3, ¢
NEPBOIl CTYNEHBIO BBICIIEr0 00pa30BaHUS
EBpomneiickoii paMKu BBICIIETO 00pa3oBaHUS
(QF-EHEA), c IECTHIM YPOBHEM
EBpomneiickoii paMku KBamuduKanui s
OOy4eHUsT Ha TMPOTHKECHUM BCEH IKHU3HH
(EQF-LLL).

IIpogpeccuonanvuwiii cmanoapm
«Cnenunanuct B o0jactu  pa3paboOTKH,
COIPOBOXKICHUS " WHTETpaIiu
TEXHOJIOTUYECKHX MPOLIECCOB U IPOU3BOJICTB
B 00ysactTi OHOTEXHUYECKUX CHUCTEM H
TEXHOJIOTMI», YTBEPKIAEHHBIM  IIPUKA30M
MuHuCTEepCTBa TPYAa U COLMATLHOM 3aIIUTHI
P® ot 28.12.2015 Nel157H.

O06o0uieHHas TpyaoBast GyHKIHA:

A. Pa3pabotka u UHTETparnus
OMOTEXHUYECKUX CUCTEM U TEXHOJOTHH, B
TOM YHCJIE€ MEIULHHCKOIO, 3KOJIOTUYECKOTO
1 OMOMETPUYECKOTO Ha3HAUCHUSI.

A/01.6 — HayuHble ucciaeoBaHus B 0071aCTH
co3faHusi OMOTEXHHYECKUX CHCTEM W
TEXHOJIOTHIA.




IIK-3.2. Bnaneer
HaBBIKAMH aHajn3a
B3aMMOCBSI3U
FCHETHYECKHUX,
OMOXUMHUYECKUX,
(PU3HOIOTMYECKHX,
MOMYJISIITHOHHBIX
MPOLIECCOB B KHBOM
KIJIETKE, B
MHOT'OKJIETOYHBIX
OpraHm3Max u 1704
MOMYJISIIHSIX.




B pe3ynbrate n3yueHus: AMCUUILUIMHBI CTYACHT OakaiaBpuaTa J0JKEH:

3uamo:

J OCHOBHBIE TTOJIOKEHUS TEPMOJINHAMHUKHI OTKPBITHIX CUCTEM (BOJIHM3H U BAAIH OT
TEPMOJIMHAMHYECKOTO PABHOBECHS);

J OTJIMYUTEIbHBIE OCOOCHHOCTH OMOJIOTUYECKUX OOBEKTOB — OTKPBITHIX CUCTEM;

o COBpPEMEHHBIE METO/1bl OMO(PU3NUECKON XUMUH, UCTIONb3YEMOM JIs1 U3YyUEHHUS KUBBIX
CHCTEM;

o TUIBI PA0OT COBEPILIAEMBIX )KUBBIMH OpraHU3MaMU;

J CTIOCOOBI aKKYMYJIMPOBAHUS M MTPEBPAILECHUS SHEPTHH OMOJIOTUIECKUMU 00bEKTaMU;

J (U3NKO-XUMHUYECKUE OCHOBBI OMOXUMUYECKUX MPOLECCOB KIETKH;

o OCHOBBI MaTEMaTHUYECKOI'0 MOJIEIUPOBAHMSI OMOJIOIMYECKHUX POLIECCOB.

Ymemn:

J paboTaTh ¢ MaTepualaMH ClIeLUaTU3UPOBAHHOMN NTePUOANYECKOH JINTEPATYPBhI;

J paccUMThIBaTh TEPMOJIMHAMUYECKHE XapaKTEPUCTUKHN OMOJIOIMYECKHUX POLIECCOB, 1aBaTh

UX TEPMOJUHAMHYECKOE 0OOCHOBAHUE;
J pPacCYUTHIBATh OCHOBHBIE CTEXHOMETPHUUECKUE U SHEPTETHIECKUE TTOKA3aTEeNN
OMOJIOTUYECKHX TPOLIECCOB;

Brnaoemw.:

° METOJIaMH pacyeTa TePMOJUHAMHYCCKHUX TapaMeTPOB OMOXUMHYECKHX TPOIIECCOB;

. METOAAMH IPSIMOU U HENIPSIMON KAJIOPUMETPHUH;

° METOJaMH aHaJIN3a CTPOSHUS MeMOpaH OMOJIOTHYECKUX CHCTEM;

° METOJaMH  HCCJICJOBaHHS MEMOpaHHBIX IPOIECCOB, TMPOTEKAOIIMX B  KIETKaX
OHOJIOTHYECKUX 00OBEKTOB;

° METOJaMH COCTABJICHHS] MAaTEPHAIIbHBIX M DHEPTEeTHYECKUX OalaHCOB POCTa YUCICHHOCTU
MUKPOOHBIX TTOMYJISIINN;

° METOJaMH  TUIAaHUPOBAHHS, TPOBEIEHUS W OOpabOTKM  OMOTEXHOJIOTHYECKUX
SKCIIEPUMEHTOB.

3. OFbEM JUCIATIJIAHBLI 1 BUJbl YYEFHOM PABOThHI

O0beM TUCUMTLTHHBI
Buj yueOHoi1 padoThI Axan. | Acp.
3E
4. 4.
O0mas TpyA0eMKOCTb JMCIHIIIHHbI 3 108 81
KonTakTHas padoTa — ayIMTOpPHbIE 3aHATHS: 2,67 96 72
6 mom uucie 6 popme npaKmuuecKoli n0020moeKu 0 0 0
Jlexuu 0,89 32 24
8 MOM Hucie 8 hopme NPaKmu4eckol n0020MmoeKuU 0 0 0
[Tpaktuueckue 3austus (I13) 1,78 64 48
8 MOM Huce 8 hopme NPAKmu4ecKol n0020MmoGKuU 0 0 0
CamocrosiTeibHas padora 0,33 12 9




KonTakTHas camocTosiTenbHas paboTa

CaMOCTOsTEeIbHOE H3YUCHHE PA3/ICTIOB AUCITUTLIHHBI

0,33

04

0,3

11,6

8,7

Bua uTOroBoro KOHTpoJIs:

3a4er ¢ OLEHKOI




4. COAJEP) KXAHUE JUCHUIIVINHBI
4.1. Pa3nenbl AUCHUIIMHBI M BU/IbI 3aHATHH

Ne Paszpnen Yacos
/| MCIMILIHH L Bcero | BT.u.B | Jlekuuu | BT.4.B | [IpakTn | B T.4. B Jlabopa | BT.u.B | CamocTo
dopme dopme | yeckue | ¢opme mp. | TOpHBIE | popMe | ATENbHAS
np. np. 3aHSTUS | TTOAT. paboThl | mp. pabora
TOJIT. TOJIT. O
1 TepMmonuHaMuka OHOTEXHOJIIOTUYECKUX U 36 0 10 0 29 0 0 0 4
MHUKPOOHOJIOTHYECKHX TPOLIECCOB
2 OcHOBBI OMOIHEPTETUKHU 38 0 12 0 22 0 0 0 4
3 CrexnomeTpuyecKue pacteTs | 5, 0 10 0 20 0 0 0 4
OMOTEXHOJIOTHUECKUX MPOIIECCOB
HUTOrO: 108 0 32 0 64 0 0 0 12




4.2. Coagepxanme pa3iejioB IUCHUNINHBI

Pazoen 1. Tepmodunamuka 0uomexHono2udeckKux U MUKpooOuo102u4ecKux npoueccos.

[Tpenmet u 3anaun OMOPU3NIESCKONM XUMHUH, €€ CBSI3b C POJACTBCHHBIMU AUCIUILTMHAMY. 3HAYCHUE
Oouodusnueckoil xumuu A OuorexHonorud. [IpuHIMTIHATBEHBIE OCOOEHHOCTH MPHUMEHEHHS 3aKOHOB
¢bu3ukK 1 Ppu3nuecKoi XUMHUU K OMOJIOTHYECKHM CHCTEMaM.

W3onupoBaHHbIE, 3aKPHIThIE U OTKPBITHIE CUCTEMBI B OMOJIOTUYECKUX cucTeMaxX. PaBHOBecHbIE U
HEpaBHOBECHbIE mporecchl B mpupoae. CocTosHME paBHOBECHs, CTAllMOHAPHOE COCTOSHUE, UX
MPUMEHUMOCTh B OuotexHonoruu. lleppoe um Btopoe Hauana TepMOAMHAMHMKH, HTPUMEHUMOCTb K
OTKPBITHIM CUCTEMaM.

[ToHsiTHE O HECKOMIICHCHPOBAaHHOU TeruioTe. OCHOBHOHM MOCTYJIAT TEPMOJWHAMUKH OTKPBITHIX
cucrem. IlepBast teopema Ilpuroxknna. CKOpOCTh BO3HHKHOBEHHSI SHTPOIHH B OTKPBITBIX CHCTEMaX.
®opManusm noHATus «HeraHTponus». Kpuruka reopuit boneumana-Illpenunarepa. Tepmoaunamuyeckoe
000CHOBaHHE BO3MOKHOCTH OCYIIECTBIICHUS CONPSKEHHBIX ITPOLIECCOB.

I'unore3a Tommncona. IloHsTHE O MIOTHOCTH MOTOKA (0000IIEHHON KOOpAUHATE) U 0000IIEHHON
tepmoauHamuueckoi cuie. HepasenctBo ne Jonae. Tepmoaunamudeckasi cuiia M TUIOTHOCTh MOTOKA B
XUMHUYECKOH peakinu.

OCHOBHBIC TIOJIOKEHUSI JIMHEHHOW TEPMOJAMHAMHUKN HEPaBHOBECHBIX IMporeccoB OH3arepa,
MIPUMEHUMOCTh K OMOTEXHOJIOTHUECKHM crucTeMaMm. Btopas teopema [lpuroxuna. TepMoauHaMUIECKOE
OIMCAaHNE CTAIIMOHAPHOTO COCTOSIHHSI OMOTEXHOJIOTUICCKIX CUCTEM.

TepMoaMHAMHKA OTKPBITBIX CUCTEM BJIAJH OT COCTOSIHHS TEPMOIMHAMIYECKOTO PABHOBECHSI.

Pacuer »neprum I['mbOca 1is peakuuii, NPOTEKAOIIMX B pealbHBIX pacTBopax. BBeneHue
MOMPaBOK HA YACTUYHYIO JUCCOIUAIUIO KUCIIOT, Ha PEAKIUI0 aHUOHA.

Pazoden 2. Ocnogbl OuoInepzemuKu.

Cxema sHeprooOMeHa B mpupoje (pa3iuyHble THIBI PAadOT, MPOU3BOJUMBIX B OTKPBITHIX

cucremax). CTpoeHUE CTPYKTYPHBIX 3JEMEHTOB MHKPOOHBIX KIETOK M HUX (YHKIHH B Mpoleccax
TpaHcQOopMaIK SHEPTUU.

Crpoenue u GyHKIUM KIETOUYHBIX MeMOpaH. CocTaB U CBOWCTBA OMOMOIUMEPOB, BXOISIIHUX B UX
cocraB. Pa3nuuune B cocTaBe OMONMONMMEPOB KJIETOUYHBIX MEMOpaH MUKPOOPTaHW3MOB B 3aBUCHMOCTH OT
YCIOBUM OKpyxarouieil cpenpl. PU3NKO-XHUMHUYECKHE XapaKTEPUCTUKH TPAHCIOPTa BEUIECTB YeEpe3
KJICTOUYHYI0 MeMOpaHy (IacCHBHBINM, akTUBHBIA TpaHcnopT). Knaccudukanus THIOB TpaHcmopra C
MO3UIIMU TIepeHOca MOHOB Yepe3 MeMOpaHy.

TpancMeMOpaHHas pasHOCTh SJIEKTpoXUMUUecKux norteHnuanos. Na‘ K -nacoc (nmpespamienue
XMMHYECKOH OSHEPIuHM B dIeKTpuuecKyro). Ca’’-momma (Ipeobpa3oBaHME XMMHYECKOW OSHEPIUHM B
MEXaHUUYECKYI0). DJIEKTPOXUMUYECKUN TpaHCMEMOpaHHBIA IMOTEHIIMAI MPOTOHOB. XapaKTEepUCTHKA U
cBoiicTBa MeMOpaH MUTOXOHIpUIl. CHHTE3 MaKpO3prUUeCKUX CBsI3ell B mpoliecce apixaHus. Pazo0Omienue
MpOLIECCOB JIbIXaHus U GpochopunupoBanus. [ unoresa Muryennia.

OKCUTCHHBIA,  AHOKCUTCHHBIH  (oTocHHTE3  (TpaHchopMmamusi  SHEPrUU  COJHIIA B
BOCCTAHOBUTENIbHBIM MoTeHIMad). OCHOBHBIE 3JEMEHTHl IENHM IMEepeHoca 3JEKTPOHOB B Ipoliecce
¢dorocunTe3a. POTOCUHTETUYECKHE T€HEPATOPHI AIEKTPOXUMHUYECKOTO TTOTEHIIHAA.

MexaHu3MBbl PEryJslUd 9K3- U SHIIPrOHUYECKUX IPOLECCOB KIETKH. Perymsinus KiIeTOuyHOro
MeTa0oIM3Ma Ha YpOBHE CUHTE3a (epPMEHTOB (MHAYKIUS, PEPECCHs) U UX aKTUBHOCTH.

Pa3zoen 3. Cmexuomempuueckue paciemsl 0UOMeExXHO102UYEeCKUX RPOUECCO8.

10



MopenupoBanue (HU3NKO-XUMHUYECKUX IPOIECCOB B Owojoruu (Omosiormueckue, (hu3MvecKue,
Matemarnueckue mojenu). OCOOCHHOCTH CTEXHMOMETPUUYECKUX PAcCUdeTOB OMOXMMHUYECKUX MPOIECCOB.
CocraBiieHne MaTepualbHOrO OajaHCa Ha OCHOBE CTEXMOMETPUM MHUKpOOHOro cuHresa. Pacuer
TEIUIOBBIX 3(h(HEKTOB U 3aTpaT CBOOOAHOM SHEPTHH B POIlEcCe MUKPOOHOTO CHHTE3A.

11



5. COOTBETCTBHE COAEPKAHUS TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUS JUCHUITJIMHBI

B PE3YIbTATC OCBOCHUA NJUCHUIIJIMHBI CTYACHT JOJIZKCH:

Paznen

3unamo:

OCHOBHBIC ITOJIOKCHHA TEPMOJUHAMUKH OTKPBITBIX CUCTEM (B6J'II/ISI/I " BAaJId OT TCPMOANMHAMHNYECCKOT'O paBHOBCCI/IH)

OTIMYHUTEITLHBIC 0OCOOCHHOCTH OMOJIOTHYECKUX OOBEKTOB — OTKPBITBIX CUCTEM

COBPEMCHHBIC MCTOIbI 6PIO(i)H3PI‘l€CKOI>i XHUMHU, HCHOJ’ILSyCMOﬁ JJIA U3YUCHUA )KUBBIX CUCTEM

THUIIBI pa60T COBCPIIACMBIX JXUBBIMU OpraHu3MaMu

+ + + o+

CIOCOOBI AKKYMYJITMPOBAHHUS U MPEBPAIIEHUS SHEPTUU OMOJIOTMYECKUMU 00 bEKTaMuU

Q)HSHKO-XI/IMI/I‘ICCKI/IG OCHOBBI OMOXHUMHYECKUX IMpOoICCCOB KJICTKH

+

+ + + + + |+

~N O OB W DN

OCHOBBI MAaTEMATUYCCKOI0O MOACITIUPOBAHU A OMOJIOrMYCCKUX mponeccoB

Ymemo:

oo

paboTaTh C MaTepuagaMy CHELMATU3UPOBAHHON EPUOINYECKON JTUTEPATyPHI

paCC‘II/ITI)IBaTI) TepMOJII/IHaMI/ILICCKI/Ie XapaKTepI/ICTI/IKI/I 6I/IOJ'IOI"I/I'-ICCKI/IX HpOHCCCOB, aBaTh ux TCpMOI[I/IHaMI/I‘IeCKOC
000CHOBaHUE

10

PaCCUUTBIBATh OCHOBHBLIC CTCXHUOMETPUUCCKHUEC U SOHEPIETUUCCKUEC ITOKA3aTCIN OMOJIOTHYSCKUX IMponecccoB

Braoemo

11
12

MCTOJaMM pacucTa TCPMOANHAMUNYCCKUX ITapaMETPOB OMOXHMHUYECKHX MponIecccoB

METO/IaMU MPSAMON U HETIPSIMOI KaJlopUMETpHH

METO/IaMH aHaJlh3a CTPOEHUs MeMOpaH OMOJIOTUUECKUX CUCTEM

13
14

METOJaMH HUCCJIICAOBAHUA M€M6paHHLIX IMpONHECCOB, MPOTCKAIOIINX B KJIICTKax OMOJIOTHYECKUX 00BHEKTOB

METOJaMHU COCTABJICHUSA MATCPUAJTIBHBIX U DOHCPICTHYICCKUX OanaHCcOB pocCTa YUCJICHHOCTHU MI/IKpO6HLIX I'IOI'Iy.]'I}II_II/Iﬁ

15

METOJaMU INIaHUPOBAHUA, IPOBECACHUA U O6pa6OTKI/I OMOTEXHOJIOTTYECKHIX OKCIICPUMCHTOB

+

+

B PE3yIbTaTC OCBOCHUA AUCHHUIUIMHBI CTYACHT JOJIKCH HpI/I06peCTI/I CJICAYIOIIUC npogheccuonaivuvle Komnemenuuu u uudukamopbt ux

12



oocmudIcenus:

Kox m nanmenosanue IIK

Kox u HaumeHoBanue nunankaropa pocruxenus [K

16

[IK-3. CriocobeH npoananu3upoBaTh B3aUMOCBSI3U
OMONOTMYECKHX, ONOXMMUYECKUX M TeHETHYECKUX IPOLIECCOB B
JKUBBIX KJICTKAX U UX IOITYJIAUAX

ITK-3.1. 3Haer byHaamMeHTanbHbIC OCHOBBI
OMOJIOTHYSCKUX JTUCIUILINH, B TOM YHCIIC:

— POJb MHUKPOOPTaHU3MOB, PACTEHUH U >KUBOTHBIX B
MIPUPOJIE ¥ 3HAYCHHE ISl MPAKTUKHU; X OCOOCHHOCTH Kak
00BEKTOB OMOTEXHOJIOTUH;

—  OCHOBHBIE  CTPYKTYpPbl W  INPOCTPAHCTBEHHAas
OpraHu3anus KUBOU KIIETKH;

— ©0a30Bble YPOBHHM OpraHHM3allMd U CBOMCTBA IKUBBIX
CHCTEM;

— TPUHIMUIIBI  CUCTEMATH3aIMH, KiIacCU(UKAIUU U
TaKCOHOMHUYECKOTO OINHUCAHMS KUBBIX OPraHU3MOB —
OCHOBHBIX 00BEKTOB OMOTEXHOJIOTHH;

— OCHOBHBIE OMOXMMHYECKHE U (PHU3MOIOTHYECKUE
MIPOLIECCHI U IyTH UX PETYIUPOBAHMUS,

— OCHOBHBIE MOJICKYJSIPHBIE MEXaHU3MBbl Tepenaydu
TCHETHYEeCKON  mHpopManuu,  0a30BbIe  IPHHIUIIBI
OpraHu3aIu CTPYKTYPHI U (QYHKIIMOHUPOBAHUS TEHOMA;
—  OCHOBHBIE  MEXaHHM3Mbl  HACJACACTBEHHOCTH U
W3MECHUYUBOCTH JKMBBIX OPraHU3MOB, WX TMOMYJSAIUNA H
COO0O0IIIECTB — OCHOBHBIX 00BEKTOB OMOTEXHOJIOTUH;

- OCHOBHEIC MEXaHH3MBbI TTOJI/IePIKAHUS
JKUZHEJEATEIbHOCTH, YCTOWYMBOCTU JKUBBIX CHCTEM B
M3MEHYHBBIX YCIOBUSX OKPYKAIOIIEH CPEIbI.

I[IK-3.2. Bimameer HaBBIKAMH aHaIW3a B3aHUMOCBSI3U
TEHETUYECKUX,  OMOXMMUYECKHX,  (PU3UOJIOTUYECKUX,
MONYJSALMOHHBIX TMPOIECCOB B KUBOM KIIETKE, B
MHOTOKJIETOYHBIX OpTraHU3MaxX U WX TMOIYJISITUAX.
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATHUS

6.1. [IpakTuyeckue 3aHATHS

HpI/IMepHLIe TEMbI IPAKTUYIECCKUX 3aHSATHH M0 JUCHUILJIHHE.

Ne | Ne paznena N
Tembl IPaKTUUECKUX (CEMUHAPCKUX ) 3aHATUN Yacsl

/1 | AUCLUILIINHbI

1 1 Ilepoe u Bropoe Hadama TepMOAMHAMUKH, IPUMEHUMOCTb K 10
OTKPBITBIM CHCTEMaM

2 1 IlepBas Treopema [lpuroxuna. )

3 1 Pacuer »sueprmm I['mbG0ca mis peakiuid, NTPOTEKAIOIUX B 7
peaJIbHBIX pacTBOpax.
OU3NKO-XUMUYECKHE XapaKTEPUCTHUKU TPAHCIOPTA BEILECTB

4 2 yepe3  KJIETOYHYHO MeMOpaHy (IacCUBHBIM, aKTHBHBIN 6
TPaAHCIIOPT).

5 2 TpancmemOpanHas pa3HOCTb NIEKTPOXUMHUYECKUX 6
MOTEHINAJIOB.

6 2 OCHOBHBIE JIEMEHTHI LIETIH MEPEHOCca IEKTPOHOB B IPOLIECCE 5
(dhoTocuHTE3A.

7 5 Perynsnus kierouHoro Meradboiu3Ma Ha YpPOBHE CHHTE3a 5
(bepMeHTOB (MHIYKLUS, PEIPEcCcHsi) U UX aKTUBHOCTHU.

8 3 CocraBieHne  MaTepuaslibHOro  OajgaHca  Ha  OCHOBE 10
CTEXMOMETPUU MUKPOOHOIO CHHTE3A.

9 3 Pacuer TemnoBbIX 3(QEeKTOB M 3aTpaT CBOOOIHON SHEPTUH B 10
nporecce MUKpOOHOTO CHHTE3A.

[TpoBenenue nabopaTOpHBIX PAabOT B paMKax AUCUUILIUHBL «buoguszuueckaa xumus» He

IIPEYCMOTPEHO.

CamocTrosTenbHass paboTa HPOBOAMTCS C LENb0 YIAyOJeHWs 3HAHUW MO JUCUUIUIMHE H

6.2. JTabopaTopHbIe 3aHATHSA

7. CAMOCTOSTEJIBHAS PABOTA

MpelyCMaTpUBaET CAEAYIOIINE BUIbL:

- peryssipHyI0 TpopabOTKy MPOMJAEHHOTO Ha JIEKIUIX Y4eOHOro MaTepuaa;

- BBITTOJIHCHUEC JOMAIlIHUX pa60T 10 TEMAaTHUKE JUCLHUIIINHBI,

- MOCCHICHUC OTPACJICBBIX BBICTABOK, CCMUHAPOB, KOH(I)epCHL[I/Iﬁ Pa3JINIHOTO YPOBHA,

— yuactue B ceMuHapax PXTY um. . MenzaeneeBa no reMaTuke AUCUUTLIAHBI;

- IMOATOTOBKY K C1a4€ 3a4€Ta C OHeHKOI\/’I IO JUCIHUITIINHE.

HJIaHI/IpOBaHI/IC BpEMCHU Ha CaMOCTOATCIBbHYIO pa60Ty, HCO6X0,I[I/IMOF0 Ha HU3Y4YCHHUC
AUCHUIUIWHBI, CTYACHTAM JIY4YII€ BCECT'O0 OCYIICCTBIIAThL HAa BECh NEPUOA U3YUCHUS, MpeayCMaTpuBasi Ipu
9TOM PEryJIsIpHOC IMOBTOPCHUC HpOﬁHCHHOFO Marepuaia. MaTCpI/IaJ'I, SaKOHCHCKTHpOBaHHBIﬁ Ha JCKIOMAX,
HeO6XOJII/IMO PEryJIsipHO JOIMOJIHATH CBCACHUAMH H3 JUTCPATYPHBIX HCTOYHHUKOB, NPCACTABJICHHBIX B
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paboueii mporpamme. [Ipu pabore ¢ yka3aHHBIMH HCTOYHHKAMH PEKOMEHIYETCS COCTaBIATH KPAaTKHUil
KOHCIIEKT MaTepHaia, ¢ 00s3aTebHbIM (PUKCUPOBaHUEM OMOIMOrpauIecKux TaHHBIX UCTOYHUKA.

8. IPUMEPBI OHEHOYHBLIX CPEJICTB JJIs1 KOHTPOJISI OCBOEHUSA
JAUCHUIIJINHDBI
CoBoKynHast OIIEHKA M0 JUCIUIUIMHE CKJIAJbIBACTCS M3 OLIEHOK 32 BBINOJHEHHE KOHTPOJIBHBIX
pabot (MakcuMallbHasi olleHka 45 OayuioB), MOMAaIIHUX paboT (MakcuMajbHas OIeHKa 15 OamioB) u
UTOTOBOT'O KOHTPOJISI B opMe 3auema ¢ oyenkoi (MakcumanbHas orieHka 40 6amioB).

8.1. [IpumepHoe coepkaHue JOMANIHUX PadoT
JlomamiHue paboOThI MO KypCY BBIMOJHICTCS NMPU U3ydeHUH | W 3 pa3jenoB IUCIUTUIHHBI
«buoduzmdeckass XUMHsS» B YaChl, BBIJCICHHBIC YYCOHBIM IUTAHOM HA CaMOCTOSTEIBHYIO paboTy.
MakcumanbHas orieHKa gomarraei padotsl Ne 1 - 10 6amnoB, nomarniHeit padoTer Ne 2 — 5 6asios.

IIpumep nomammueii padornsl Ne 1. Paznen 1.

3agaua 1. PaccumraiiTe pacTBOPMMOCTh BOJOpOAa B Boje, eciu m3BecTHO, uTo AGO(Hy)
cocrasiuser 10,8 x/lx/momb (T =25 °C).

3agaua 2. Paccunraiite AG®, AG®, AG' 11 peakuuu B BOXHOM pacTBOpE:

RlNHg +R,CO0" ——> R{NHCOR , + H,0, ecnn ussecrro, uro:

[Tapamerp RiNHs" R.COCOH Ri:NHCOR: H20
AG op., k]l/MoTH 316,0 -600,7 ~703,1 -237,0
Anac.p-pa 9,7 14,4 49 -
pKa - 3,8 - -
DOU3HOIOTMIECKUE
KOHLICHTPALIAH, MOJIb/II 0,009 0,16 0,044 -

33}13‘13 3. a) O,I[Ha U3 CTaaAuld IHKJA JAMOHHON KHCJIOTBI MOXKET OBITh ONHUCaHa CJICAYIOMIUM
ypaBHeHHMeM: IHPYBaT + %02 + KoA ——anerun — KoA + CO, + H,O0.

Paccuntaiite AG” mms 3TOrO TIpOLECCa, YUMTHIBAS TONPABKY HA JMCCOLMAIMIO MHPYBATa, ECIH
M3BECTHO, 4T JuIs 310l peakmu AG = 2,30 kJ[/Mob (KOHIEHTpaIMH KOMITIOHEHTOB 1 Momb/1, P(ra3oB)
=1 atm), pH 7,0, t = 30 °C, akTuBHOCTH pacTBOpEHHBIX BemecTs a = 1, PY(CO2) = 0,05 aT™, yuuTHIBas,
YTO a’pUpOBaHKE OcyIecTBisieTcs: cmeckio ¢ P(O2) = 0,25 aTm, pacTBOpUMOCTh Kuciopoaa — 7,63 Mr/i.

6) Paccunraiite, kak m3menntcs AG” storo mponecca npu cHmkennn pH 10 6,0. ITpeamnonoxute,
MOJKHO JIM PETYJIUPOBAThH ATOT MPOIlecC BappupoBaHueM pH, kakue MOTyT OBITh OTpaHUYICHHSL.

OueHka 3ajaHui:
Ne 3ananus 1 2 3 X
Ornenka, 6amn 2 3 5 10

IIpumep nomamneii padorsl Ne 2. Paznen 3.

3agauya 1. CocraBbTe ypaBHEHHE peakUMU aHa0oOJIM3Ma, Karabonu3ma, OpyTTO-peakiuu, MpU
aHa’pOOHOM KYJIBTUBHPOBAHMM MHUKPOOPIaHM3MOB Ha NMUTATEIBHOW cpenie, cojaepikalleldl B KauecTBe
uctouynuka azora NH4OH, yriepona — rimoko3y. [laHHble 1o skoHOMU4eckoMy koadduuuenty (YY), myTu
cOpa’KMBaHMSI TIIFOKO3BI H COCTaBY MOTy4aeMOil OMOMacChl IPUBEICHBI B TaOJIHIIE.

MHukpoopranuzm Y [TyTe cOpa>kuBaHMsI TIIFOKO3bI CocraB 6uomacchl
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bakrepun 0,05 | romodepMeHTATHBHBIN KUCTOMOIOYHBIN CH 1,66 N 0,1400,48

3agaua 2. CocraBbTe ypaBHEHHE peaklUuu aHaboM3Ma, KaTabonu3Ma, OpyTTO-peakiny, a TaKkKe
onpenenute AG® u AH® npu a’po6HOM Ky/IbTHBHPOBAHHM MHKPOOPTAHH3MOB HA MHUTATENBHOH Cpeje,
coniepkarieit B kadectBe nucrounuka azora NH4sOH. Tun mukpooprann3Ma, HCTOYHUK YTIEpO/a, COCTaB
nojlyyaeMoil  OMomaccel, a Takke OSKOHOMUYECKHHA KodpdummeHt Y, JOCTHraeMblii Tpu
KyJIbTUBUPOBAHHUH JAHHOTO IITAMMa MHUKPOOPTaHU3MOB Ha ITUTATEIBHOM CpeJie, COJCpIKAIIECH B KAUeCTBe
ucrounnka azora NHisOH, yrimepoma — rmrokosy, npuBeacHsl B Tabnuie. [IpuHATH pomymieHue, 4To
SHEPrus AUCCUTIAIMU TIPU KYJIbTHBHPOBAHUU MHKPOOPTaHM3MOB HE 3aBHCUT OT MCTOYHHKA yIiiepoja, a
OTIPEICTISETCS TONBKO BHJIOM MHKpOOpraHu3Mma. [[isi pemieHus 3aaqu BOCIOJIB3YHTECh CIPABOYHBIMU
JTAaHHBIMU TEPMOJIMHAMUYCCKUX BEITUYMH.

Muxkpoopranusm HcTounuk yriepona CocraB 6uomacchl Y
bakrepun C1H30OH CH 166 N 0,1400,48 0,35
OueHka 3ajaHui:
Ne 3ananus 1 2 x
Orenka, 0amn 2 3 5

8.2. HpI/IMepbl KOHTPOJIbHBIX BOIIPOCOB JIsl TEKYIHIECI0O KOHTPOJIA OCBOCHUA TUCHUIIJINHBI

JIJist TeKymiero KOHTPOJISL MPEIyCMOTPEHO TPU KOHTPOJIBHBIX padOTHI (IO OJHOW KOHTPOJIBHOMN
paboTe mo Kaxxaomy paszaeny). MakcumanbHasi OIIEHKa 32 KOHTPOJIbHBIE paboThl 45 0aJIoB U COCTABIISET
1o 15 GayuioB 3a Kaxayro padory.

Pa3znen 1. Illpumepbl BonmpocoB K KOHTPOJILHOIT padoTre Ne 1. KonrpoabHasi padora compep:kut 3
BoOIpoca.

Bapwuanr 1.
3aganue 1. M301upoBaHHbIe, 3aKPHITHIE U OTKPBITHIE CUCTEMBI B OMOTEXHOJIOTHH.
3aganue 2. ®opmanu3M NoHATUA «HErIHTponus». Kputnka teopuit bonsimana, [lpeaunrepa.
3aganue 3. a) Paccunmraiite, moxer mu npu 300 K camonpoussonsno (AG'<0) mpoTekaTh peakius
rimoko3a+H>PO4 —rimoko030-6-pochar+H2O  npu PU3HMOIOTHISCKUX  KOHIIGHTpanusx  (TJIFOKO3a-
0,0 1momnb/n, HPO4?-0,003mo0u1b/11, r0K030-6-¢gocdar-0,005momns/1), ecnun uzBectHo, uto pH=7, a K,
nucconunanuu H3PO4 cocTaBnsatoT: Ay nepBoi cTyneHu 10'2’1, JUISL BTOPOU — 10'7'2, JUISL TPEThEN — 10'12'4;
Kai(rmoko3o-6-pocdar) = 1012, Kay(rmokoszo-6-docdar) = 1092 AG® peakmum rmoxosza +
H3POs—riok030-6-pocdar+H20 pasho 13,4 k/[x/Moib.
6) ITpn KaKkuX YCIOBHSX B pacdeTax HEOOXOMMMO YUHTHIBATh AUCCONMANNIO anioHa HPO42",

O1renka 3aIaHui:
Ne 3amanus 1 3 2 p)
Orenka, 0aimn 3 6 6 15

Pazgen 2. Ilpumepsl BONPOCOB K KOHTPOJIbHOIH padore Ne 2. KonTposabHasi padora comep:kut 3
BOIIpOCA.

Bapuanr 1.
3aganue 1. DyHK1uu OHOMOIMMEPOB, BXOSIINX B COCTaB KIETOYHBIX MEMOpPaH.
3aganue 2. Perynsuus kjeToyHOro MeTaboIM3Ma Ha IpUMEPe WHAYKIIUH.
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3ananue 3. Ilonstue o TpaHcMeMmOpaHHbIX moTeHmuanax. Na-K-momma (MexXaHW3M CO3JaHUS
TpaHCMEMOPAaHHOTO MMOTEHIIMANIa, OCHOBHAS (PYHKIUS — CXeMa C TOSACHEHHUSIMH).

OrneHka 3a1auui:
Ne 3amanus 1 3 2 p)
Orenka, 0amn 3 6 6 15

Pazgen 2. Ilpumepsl BONPOCOB K KOHTPOJIbHOIH padore Ne 2. KonTposabHasi padora comep:kur 3
BOIIpOCA.

Bapuanr 1.
3aganue 1. OCHOBBI MaTeMaTHYECKOTO0 MOJCIUPOBaHHS B Ouosormu (Ha TpUMEpe
CTEXHOMETPUYECKUX PACUETOB).
3apanme 2. CocraBbTe ypaBHEHHE peakuMu aHaOoiu3Ma, KaTaboiu3Ma, OpyTTO-peakluu, Hpu
aHa’pOOHOM KYJIbTUBHPOBAHMM MHUKPOOPIaHUW3MOB Ha IMHUTATEJIbHOW cpene, cojaepikallell B KauecTBe
uctounuka azora NH4OH, yrnepona — riroko3y. [lanasie mo skoHomuueckoMy kod3ddunuenty (YY), mytu
cOpa’kuBaHMsI IJIIOKO3bI M COCTaBY MOJy4aeMoil OMoMacchl MpUBEAEHBI B TaOJIHIIE.

Muxkpoopranusm Y [TyTh cOpaXkuBaHuUs TIIOKO3BI CoctaB Ouomacchl

bakTepun 0,07 | romodepMEeHTaTUBHBIN KUCIOMOJIOYHBIN CH 1,66 N 0,1400,48

3aganue 3. CocTaBbTe ypaBHEHUE PEAKIIMN aHA0O0IN3Ma, KaTaboau3Ma, OpyTTO-peaKilfm, a TAaKKe
onpenennte AG® 1 AH® npu a’po6HOM Ky/IbTHBHPOBAHHM MHKPOOPTAaHH3MOB HA MHTATEIBHOH Cpeje,
cozepkamnieil B kauecTBe uctoynnka azora NH4OH. Tun mMukpooprannsMa, HCTOYHHK yTIiIepoJa, COCTaB
nojy4yaemMoil OuMomaccel, a Takke OKOHOMUYECKHHA KodpdummeHt Y, JOCTHraeMblii mpu
KYJIbTHBHPOBAHUY JIAHHOTO IITAMMa MUKPOOPTaHU3MOB Ha MTUTATEILHOU Ccpelie, COAepIKaIIel B Ka4eCcTBe
uctounuka azora NHiOH, yrnepona — ritokosy, mpuBeaeHsl B Tabmune. [IpuHATH qomyiieHue, yTo
SHEPTUs AUCCUTIAIMYU TPU KYJIbTUBHUPOBAHUH MHUKPOOPTaHM3MOB HE 3aBHCHT OT MCTOYHMKA YTiepoja, a
OTIpe/IeTISIeTCS. TOJNBKO BHIAOM MHKpOOpraHu3Mma. [[is pemieHus 3aadul BOCIOJB3YHTECh CIPABOYHBIMU
JAHHBIMU TEPMOJAMHAMUYECKUX BETUYHH.

Mukpoopranusm HcTtounuk yriepona CoctaB Ouomacchl Y
Hpoxoxu H-C10H2:0H 0,55

C0,460 H 0,068 N 0,088O 0,331

O1enka 3aIaHui:
Ne 3amanus 1 3 2 p)
Orenka, 0amn 5 5 5 15

8.3. BonpochlI 1151 HTOrOBOr0 KOHTPOJISI 0CBOSHHS THCHUILINHBI (6 ceMecTp — 3a4eT ¢ OEHKOIi).
buner s 3adera ¢ OIEHKON BKIIIOYAaeT KOHTPOJBHBIE BOIPOCH Mo pazaenam 1-3 paboueit
IpOrpaMMbl JTUCHUIUTMHBI U COAEPKUT 2 TEOPETHUYECKHX BOIpoca (MakCHUMajbHasl OLIEHKA 3a KaXKIbId
Borpoc — 10 6ammoB) u 1 pacdeTnyro 3agady (MakcuMalibHast orieHka — 20 6amioB).

IIpumepHbIii nepedyeHb BonpocoB Ne 1 ouiera.
1. W3onupoBaHHbIe, 3aKPBITHIE U OTKPBITHIE CUCTEMBI B OMOTEXHOJIOTHH.

2 PaBHOBecHEIE U HCPAaBHOBCCHLIC MTPOLIECCHI B OMOJIOTHYECKUX CUCTEMaX.
3. CocrosiHnE paBHOBECHS, CTAITMOHAPHOC COCTOSAHUC B OHOJIOTHMYECKUX CUCTEMAX.
4 HepBoe HadaJio TCpMOJUHAMUKHA, IPUMCHUMOCTDb K OTKPBITBIM CUCTEMAM.
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OnbITHI IO TPSMOM Y HETIPSIMOUN KAJTIOPUMETPHUH.
Bropoe Hauano TepMOAMHAMUKH, IPUMEHUMOCTD K OTKPBITBIM CHCTEMAaM.

5

6

7. [ToHsiTHE O HECKOMIIEHCHUPOBAHHOM TEIJIOTE.

8 OcHOBHOH TIOCTYJAT TEPMOAMHAMUKH OTKPBITBIX CUCTEM.
9

IlepBas Teopema IIpuroxuna.

10. 3aBUCUMOCTB PHTPOITUH OT BPEMEHHU.

11. dopmanusm NoHATUS «Her HTponusy». Kputuka teopuit bonsimana, lpeaunrepa.

12. TepmoauHaMuyeckoe 00OCHOBaHME BO3MOXKHOCTU — COCYILECTBOBAHHUS — TEHAEMHBIX
IIPOLIECCOB.

13. Hepasenctso ne Jonne.

14. Teopus Anszarepa (JuHEiHasi TEpMOIMHAMUKA HEPABHOBECHBIX IPOLIECCOB).

15. Bropas reopema Ilpurosxrna (BbIBOJ NPEANOCHIIOK).

16. CocTosiHME paBHOBECHS, CTALIMOHAPHOE COCTOSIHUE.

17. TepMoauHaMu4eckoe ONKMCAHUE CTAllMOHAPHOIO COCTOSHUS  OMOTEXHOJOTHYECKUX
CHCTEM.

18. Pacuér sueprum ['mG0ca [y peakiuii, MpOTEKaOIMX B peaibHbIX pPacTBOpax. BrIBoX
(bopMyibl pacuéTa HONPaBOK HA YACTUYHYIO AUCCOLUALIUIO KUCIIOT.

19. Pacuér sneprum I'm60ca s peakiuuii, MpOTEKalOIIMX B peajibHBIX pacTBopax. BwiBoa
bopmyiel pacuéra sueprun [ m60ca st cirydasi, KOraa B pEakiiio BCTYITAeT aHHOH.

20.  TepmogumHaMUKa OTKPBITBIX CHCTEM BAAJIH OT COCTOSHHS TEPMOAMHAMHUYECKOTO
paBHOBECHSI.

IIpumepHBbIii mepevyeHb BONMPOcoB Ne 2 ouJjiera.

1. Tunsl TpaHcmopTa BeEIIECTB 4Yepe3 KIETOYHYI0 MeMOpaHy (IacCUBHBINA, aKTUBHBIN
TpaHcnopT). VX KpaTkas XapakTepUCTHKAa M Kiaccu(UKalus ¢ IO3ULMM IEepeHoca HOHOB 4epe3
MeMOpaHy.

2. CrpoeHue U QyHKIUH KJIETOYHBIX MEMOpaH.

3. @OyHKIIUN OHMOMOIUMEPOB, BXOAIIMX B COCTaB KJIETOYHBIX MEMOpaH.

4. Paznuune B coctaBe OMONOIMMEPOB KIETOYHBIX MEMOpaH MHUKPOOPTaHU3MOB B
3aBUCUMOCTH OT YCJIIOBHM OKpY>KarOLIEH Cpeibl.

S. [Tonssitue o TpancmemMOpaHHbIX moTeHnManax. Na-K-momma (MexaHuW3M CO3IaHHs
TpaHCMEMOPAHHOTO MOTEHINAIA, OCHOBHAS (PYHKITUS — CXeMa C TIOSCHEHHSIMH).

6. [Tonatue o TpaHcMeMOpaHHBIX MoOTeHIManax. [IporoHHas momma (MeXaHHW3M CO3JIaHMS
TpaHCMEMOPAaHHOTO MOTEHIMAIa, OCHOBHAS (PYHKIUS — CXeMa C OSCHEHUSIMH).

7. I'unore3a Mutuenia, HOHATHE O pa300IIUTENX.

8. [lonatne o TpaHcMeMOpaHHbIX moTeHIManax. Ca-momma (MeXaHM3M CO3JaHMS
TpaHCMEMOPAHHOTO MOTEHINAIA, OCHOBHAS (PYHKITUS — CXeMa C TIOSCHEHHSIMH).

9. Mexanu3m  co3maHus  TpaHcMeMOpaHHOTO ToTeHnuana. Kiaccudukanuss  THUIOB
TPAHCIIOPTA C MO3UIINH IIEPEHOCA KATHOHOB Yepe3 MeMOpaHy (KpaTKasi XapaKTepHUCTHKA).

10. Tunel poTocuHTe3a, NX 00IIAs XapaKTEPUCTHKA.

11. OxcurenHslit poTocHHTE3 (MPUHLIUIHATBHAS CXeMa paObOThI C MOSICHEHUSIMH).

12. AHOKCHUTeHHBIN (OTOCHHTE3 Ha NpuMepe OakTepuil, okucisomux HaS (mpuHiunuansHas
cxema paboThl C OSICHEHUSIMH).

13. OyHKIIUN 0aKTEpPUOPOIONICHHA B KJIETKaX Tao0aKTepHid.

14. MexaHu3Mbl PEeTyJsSuU BHYTPUKIETOYHOIO MeTaboI13Ma.
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15. [TonsiTue 06 onepowe.

16. Perynsiiusi K1€TOYHOTO MeTa0oMM3Ma Ha MpUMeEpe penpeccud. Perymnsius KIeTOYHOTO
MeTaboJiu3Ma Ha IPUMEPE UHIYKIIUH.

17. OcHOBBI ~ MaTeMaTHUYEeCKOIO0  MOJACIUPOBaHWUA B  Ouonormu  (HA  TpUMeEpe
CTEXHOMETPUIECCKUX PACUETOB).

18. MaremaTtrdeckre MOJIENI pOCTa YUCIICHHOCTH MOMYJISIUK (Mojenb Marbryca).

19. Maremarryeckue MOZENIU POCTa YHCIEHHOCTH NOMyIsiuu (Mozens OepXioibeTa).

20. Matematuyeckue MOJIENIH POCcTa YUCICHHOCTH Nomnysuuu (Moaens BonbTepa).

IIpumepHbIii nepeyeHb BonpocoB Ne 3 Guiiera.
1. CocraBpTe YypaBHEGHHME peEakIWH Karaboinm3ma, aHaOonu3Ma, OpYTTO-pEeakliuh, a TakKKe
onpenenute AG® u AHC ipu a3po6GHOM Ky/IbTHBMPOBAHMM OHOMACCHI APOsOKeH Ha IUTATEIbHON cpefe,
cojepkaiiei B kauectBe ucrounuka azora NH4OH, yrinepona — nenranodn, eciim u3BectHo, uro Y=0,50, a
AGC6pa; (merTanom)p-p= -396,23 kJx/Monb; AG%spas (CO2)ras= -394,37 xJlx/Monb; AG ospas (H20 )= -
237,23 xJI>x/Moub, eciiu cocTaB mostydaeMoii Ouomaccsl u3 pacueta Ha 1 atom C — CH1,78No,1600,54.

2. CocraBbTe ypaBHEHHE pEakIMU Kara0oju3ma, aHaOonu3Ma, OpYTTO-pEeaKiMd, a TaKKe
onpenennte AG® u AH® nmpu a3po6HOM Ky/IbTHBHPOBAHMM OHOMACCHI JPOXOKEH HA MUTATEIBHOM Cpeje,
cojiepkaiiei B kadectBe ucrounuka azora NHsOH, yriepona — npomanoi, eciu u3BectHo, uro Y=0,45, a
AGC6pa; (pomanom)p-p= -396,23 kJIx/Momb; AGCuspas (CO2)ras= -394,37 xJI/Momb; AGlogpas (H20 )= -
237,23 xJI>x/Moub, eciiu cocTaB mostydaeMoii Onomaccsl 3 pacuetra Ha 1 atom C — CHz,78No,1600,54.

3. CocraBbTe ypaBHEHHME peakLUU Karaboiau3ma, aHabonMu3Ma, OpyTTO-peaklMH, a Takke
onpenenute AH® mpu a’po6HOM KynbTHBHPOBAHMM OMOMACCHI APOXOKEH HAa IHTATENBHOU Cpele,
cojiepxkauiei B kauectse ucrounuka azora NH4OH, yrinepona — ykcycHyro KUCIIOTY, €CJIM U3BECTHO, 4YTO
OpyTTO-peakuusi KyJbTHBHPOBAHUS JaHHOTO MHKPOOpPTaHM3Ma Ha caxapo3e B adpOOHBIX YCIOBHUSX
MOJKET OBITh OIIMCAHA CIEAYIOIIUM ypaBHEHUEM:

0,01089 CeH1206 + 0,00682 NH4OH + 0,02500 O2 — Co 460H0,068No0,08800,331 + 0,02700 CO2 + 0,04700
H>0.

AGC6pas (CH3COOH)p-p= -174,15 xJIxk/Momb, AGlspas (CO2)ras= -394,37 kJIx/M011b,AGo6pas (H20 )uun= -
237,23 kJIx/Momb,AGo6pas (CeH1206)p-p=-916,67 kJI/MOIb.

4. CocTtaBpTe ypaBHEHHE peakIuu KkaTabomu3ma, aHabonu3ma, OpYTTO-peakilid, a TakKkKe
onpenenute AH® mpu a’po6HOM KyIbTUBHPOBAHHM OHOMACCHI JPOXOKEH HAa THTATENBHOU Cpee,
cofiepkarieil B kauectBe ncrounuka azora NHiOH, yrnepona — atanon, ecnu M3BeCTHO, 4TO OpyTTO-
peakIus KyJIbTHBHPOBAHUS JJAHHOTO MHUKPOOPTraHM3Ma Ha TITFOKO03€ B aHAPOOHBIX YCIIOBUAX MOXKET OBIThH
OTHCaHa CIEAYIOIIUM YpaBHEHUEM:

0,04762 CeH1206 + 0,00630 NH4OH — Co60H0.068N0,08800,331 + 0,08180 C>HsOH + 0,08376 CO, +
0,02196 HO0.

AGC6pas (C2HsOH)p-p= -174,15 kJIx/Momb, AG spas (CO2)ras= -394,37 xJlx/Momb, AG spas (H20)sun= -
237,23 xJIx/Momb, AGCspas (CeH1206)p-p= -916,67 K J[K/MOMb.

5. CocTtaBpTe YypaBHEHHE peakIuu KaTabomu3ma, aHabonu3ma, OpYTTO-peakilid, a TakKKe
onpenenute AG® u AH ipu a3po6GHOM Ky/IbTHBHPOBAHHME OHOMAcCH GAKTEpHIi Ha THTATENIBHON Cpefe,
coJiepkarei B kauectBe uctounuka azora NH4OH, yriepona — 6yranon, ecnu uzBectHo, uto Y=0,40, a
AGCo6pas (6yTanom)p-p= -174,15 xJx/Momb, AGCspas (CO2)ras= -394,37 xJIx/Momb, AG spas (H20)wun= -
237,23 xJI>x/Moub, eciiu cocTaB mosrydaeMoit onomaccsl u3 pacyetra Ha 1 atom C — CHz,66No,1400,48.

6. OjiHa U3 CTaIuii TUKJIa JMMOHHOM KMCIIOTHI MOXKET OBITh OMUCAHA CIICAYIOUINM YPaBHCHHEM:
nupysart + %2 Oz + KoA — anetmir-KoA + CO2 + Hz0.
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Paccunraiite AG® U151 3TOTO IIpOIIECCa, YUUTHIBAs MONPABKY Ha AMCCONMAILMIO IMPYBATa, €CITH H3BECTHO,
qToO AGp-pm(HI/IPYBaT + 1/2 02 + KOA — aLIeTI/IJI-KOA + COZ + HZO)KOH!!QHTDaIll/ll/l KOMIIOHEHTOB=1 M0.Ib/J1,
Paason=taru = 2,30 kJIx/Moms (H20 kak KOMIOHEHT He yumThiBath), pH = 7, Temmepatypa 30 °C,
Kai(muposunorpanunas kuciora) = 10°1° a (pacreopennsix Bemects)=1, P*(C02)=0,05 arm yuuThIBas,
YTO a’pUpPOBaHKE OCyIIecTBIsIETCs cMechio ¢ P(O2)=0,25 atM, pacTBOpUMOCTh Kuciaopoaa — 8,0 mr/.

7. a) Ormpenenure KOHCTaHTY pgucconmanuu ¢dochoeHonmupyata (dpochoeHoanupyBar —
nupyBaT+H2POgs") pu OMOXUMHUYECKUX YCIIOBUSX, eCIu U3BECTHO, 4TO
AGY(dpochoenonmupyBar—mupysat+HsPOs)=-55,6 kJ[x/mons, pH=7, t=30°C, a K, muccormarmu H3PO4
COCTaBJISIOT: s epsoii crynenu 1022, nas Bropoit — 1072, ans tpetweii — 107124,

0) Kakoe BIMSHUME Ha PABHOBECHE IAHHOW CUCTEMbI OKaKET MOHWKeHHe pH, KakWe CyIIecTBYIOT
OTpaHUYEHUS 110 MCIIOJIB30BAaHHUIO KHCIOTHOCTH CPEJIbI U1l PErYJIMPOBAHUS TPOLIECcCa.

8. a) Ompenenure MaKCUMaJIbHOE KOJMYECTBO TIIIOKO3bI, KOTOPOE MOKET ObITh nosyueHo u3 CO2 u BObI
3a cyer HSHepruu ruapoiauza 1 momp AT® npu  dusmonormueckux ycnoBusax (Pcor=0,05atM;
pactBopumocts  CO02=5,3*10"“*Monb/;  Crmoxosa=0,0 1Moms/m;  pH=7; t=30°C; AG'mumoms AT0=-33,5
KJI>K/MOJIb; AGO()6pa3 (COras=  -394,37 xJIx/MOIIb; AGooepag (H2O)wun=  -237,23  xJIx/Moub;
AG06pag,(rnIOK03ap-p 1 moms/n) = =917,22 xJI>x/MOJIB).

6) Paccuuraiite nonpaBky Kk mponeccy ruaponuza ATO (ATO+H0—AdD+H3PO4), ecnu u3BecTHO,

uto K, muccormaruu HsPO4 cocransior: mis nepsoii crynenu 10721, nus Bropoit — 1072, nus tpetbeii —
107124,

9. a) Onpenenure nuana3oH KOHLEHTPALM TeMOTrI00MHA B KPOBH, IPH KOTOPBIX TPAHCIOPT KUCIOPOa
(Hb+O2—HDb*0O,) Oymer ocymiecTBasATHCS caMONpon3BobHO. Ka maHHOrO mporecca cocrasisier 85,5;
temmneparypa 36,6 °C. A3pupoBaHue OCYIIECTBIAETCS KMCIOPOAOM BO3yXa, PU ero 06beMHoil pone 21
%, paCTBOPUMOCTB KHCIIOPO/ia B KPOBH IMPHUHSITH PABHOM § MI/II.

6) [Ipenmonoxxkure, Kakoe BIMSHUE HA JAHHBIN MPOIIECC OKAXKET MOBBILICHUE TEMIIEPATYPHI.

10. a) Paccumraiite, moxer mu npu 300 K camonpomssonsHo (AG'<0) mpoTekaTh peakuus
riaoko3a+HPOs> —rmoko030-6-pocpar+H20 1mpu  QU3HONOTMYECKMX KOHLEHTpauusx —(TIH0K03a-
0,0 1momnb/n, HPO4?-0,003mo0u1b/11, roK030-6-gocdar-0,005mons/1), ecnu uzBectHo, uto pH=7, a K,
mucconmanun HsPO4 cocTapmsroT: s epBoii crynenn 10721, s Bropoit — 1072, nus tperseit — 10°124;
Kai(rmoxko3o-6-dpocdar) = 101%, Kaz(rmroko3o-6-docdar) = 1092, AG® peakuumu:
rimoko3a + HsPOs—1irok030-6-pochar+H20 pasno 13,4 kJ[K/MOIIB.
6) IIpu KakuX YCIOBHAX B pacyeTax HEOOXOAMMO OBIIO OBl yUHTHIBATH JUCCOIMAIIO aHnoHa HPO4Z.
11. Paccunraiite AG®, AG®, AG' 115t peakiuy B BOJHOM pacTBOpE:

RiNH2 + R,COOH — Ri{NHCOR: + H20,

€CJIM U3BCCTHO, YTO.

napaMmerp RiNH2 R.COOH RiNHCOR:? H20
AGo5pas. 316,0 -600,7 -703,1 -237,0
Anac.p-pa 9,7 14,4 4,9 i
pKa - 3,8 - -
Du3NoII.KOH-1, 0,009 0,16 0,044 -
MOJIB/JT

12. Jlpoxoku poma Saccharomyces B a’poOHBIX ycioBusix (B mpucyrcTBud 2) CIIOCOOHBI OKHCISTH
rimoko3y 10 CO2, B TO BpeMsi Kak B aHadPOOHBIX YCIOBHSX OCYIIECTBIISIETCS CIIMPTOBOE OpOXKEHHE.
Paccunraiite (Ha 1 Mmomp Tmoko3el) AG®, AG” (ycmosms: 30 °C, a (pactBopeHHBIX BemiecTB)=I,
P%(C02)=0,05 armM) mams 06OMX TIPOLECCOB YUMTHIBAS, YTO APUPOBAHHE OCYIIECTBISETCS CMECBIO C
P(02)=0,3 arm, pactBopumocTh kuciopoga — 8,0 mr/m, a AGlgpas(CO2 Taz)= -386,23 K/JIx/Mons,
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AGC6pas(H2O  xum)= -237,19 wJlx/Monb, AGospas (TTIOKO332 pp 1 woms/n)

AGo6pa3(3TaHOH PP 1 M()J'H,/_r[) = '181,54 KI[)K/MOHB.

13. Paccunraiite AG®, AG®, AG' 1151 peakiuy B BOJHOM pacTBOpE:
RiNH; + R,COOH — R{NHCOR? + H20,

CCJIM U3BCCTHO, YTO:

= -917,22 xJIx/moib,

[apameTp RiNH2 R.COOH RiNHCOR? H.0
AGo6pas. -354,5 -437,2 -581,4 -237,0
Anac.p-pa 11,3 10,6 3,8 -

pKa - 3,0 - -
DH3HO0II.KOH-H, 3*107 0,2 0,035 -
MOJIb/IT

14. ®ocdopunupoBaHue IIIIOKO3bI B INIUKOJIN3€ MOXKET ObITh OMUCAHO CIEIYIOIIUM YpaBHEHUEM:
ritoko3a + HoPOs™ — rmoko3o-1-d2H* + H,0.

Paccunraiite AG” 114 3TOro mpomecca, YUNTHIBAs MONPABKY Ha PEAKIMIO AaHWOHA, CIIM M3BECTHO, 4TO

AGp.nn(FJIIOKO3a + H3PO4 — FJIIOKO3O-1'CD2-H+2 + HZO)KonueHTpauun KOMIIOHEHTOB=1 MoJb/a — 2,30 KI[)K/MOJII)

(H20 xak KOMIIOHeHT He yumThiBath), pH = 7, Temmeparypa 30 °C, a (pactBopeHHEIX BemecTB)=1,

Kai(HsPO4) = 102'2) Kap(HsPOs) = 1072, Kaz(HsPOs) = 10124 Kai(rmoxoszo-1-®?H*) = 10110,

Kaz(rmoko3o-1-®?H",) = 10052,

15. Paccunraiite AG®, AG®, AG' ms peaKkIuy B BOJHOM PacTBOpE:
RiNH3;* + R,COO" — RiINHCOR: + H-0,
€CJIM U3BECTHO, YTO:

rnapameTrp RiNH3* R>COOH R:NHCOR? H>O
AG o6pas. -354,5 -437,2 -581,4 -237,0
Anac.p-pa 11,3 10,6 3,8 -

pKa - 3,0 - -
P3N0 KOH-H, 3*102 0,2 0,035 -
MOJIB/JT

MakcumManbHas OlleHKa 3a 3a4eT ¢ OlleHKoH (6 cemectp) — 40 Gamios.
[TonHBINM epeyeHb OLIEHOYHBIX CPECTB MPUBEIEH B BUJE OTIEIBHOIO IOKYMEHTA, SBIISIOLIErOCs
HEOTHEMJIEMOH YacThi0 OCHOBHOW 00pa30BaTeIbHONW MPOTrpaMMBlI.

8.4. CTpyKTypa H npuMepbl OMJIETOB /sl 3a4eTa ¢ OLeHKOoI (6-i cemecTp).
3auem c ouenkou no mucruiHe «buogusuueckan xumus» NPOBOAUTCS B 6-M cemecTpe U

BKJIIOYAaeT KOHTPOJBHBIE BOMPOCHI MO pasaenam 1-3 pabodeld mporpaMMbl TUCHMIUIMHBEL bumer mms
3a4yeTa C OIL[EHKON COCTOUT M3 3-X BOIPOCOB, OTHOCAILIMXCS K YKa3aHHBIM pa3JiesiaM.

[Tpumep OGunera s 3auema ¢ OyeHKoI.

«Ymeeporcoaro» Munucmepcmeo nayku u gvicuiezo oopazosanus P@®
3aB. kadenpoit Poccuiickuii XUMHKO-TEXHOJOTHYeCKUI YHUBEPCUTET
OMOTEXHOJIOTHUHU umenu JI.. MenpesieeBa

B.U. [Tandunos Kadenpa Ouorexnosiornu

HanpagieHue noAroToBKM 0aKajaBpoB

« » 20 T 19.03.01 BuorexuoJorus

Jucuumimna «buopusnyeckass XUMHA»
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bujer Ne 1
1. W3onupoBaHHbBIE, 3aKPBITHIE U OTKPHITHIE CUCTEMBI B OMOTEXHOJIOTHH.
2. Tumbl TpaHCIOpTa BELIECTB Yepe3 KIETOUHYI0 MeMOpaHy (TaCCUBHBIN, akTUBHBIN TpaHCHopT). Mx
KpaTKasl XapaKTepUCTHKA U KJIaCCU(PUKAIIUS C TIO3HIIMH [TEPEHOCa HOHOB Yepe3 MeMOpaHy.
3. CocraBpTe YpaBHEGHHME peEakIMM Karaboinm3ma, aHaOonu3Ma, OpYTTO-pEeakiuh, a TaKkKe
onpenennte AG® u AH® npn a3po6HOM Ky/IbTHBHPOBAHHU OGHOMACCHI JIPOXOKEH HA MUTATENbHON Cpeje,
cojepkaiiei B kauectBe ucrounuka azora NH4sOH, yrinepona — nenranodn, eciim u3BectHo, uro Y=0,50, a
AGCo6pas (merTaHON)p-p= -396,23 KJIK/MOIB; AG 06pa3 (CO2)ras= -394,37 K JIx/M0mB; AG o5pas (H20)un= -
237,23 xJI>x/Mouib, eciii cocTaB mosrydaeMoit Onomaccsl u3 pacueta Ha 1 atom C — CHy,78No,1600,54.

OreHka 3a1aHui:
Ne 3amanus 1 2 3 p)
Orienka, 6an 10 10 20 40

9. YYHEBHO-METOANUYECKOE OBECIIEYEHUE JUCHUITJINHBI

9.1. PexomeHnayemas JJuTepaTrypa
a) OcHoBHas JuTEpaTypa

1. H.A.CyscoB u np. buopusnueckas xumusi. COOpHUK puMepoB u 3aaad. — M.:M3naTenbckuii
ueHtp PXTY um. JI.M.Menaeneena, 2010. — 114 c.

0) lonoJiHUTe/ILHAA JIUTEPATYpPa

1. Henwcon, [I. OcHoBbl Onoxumuu Jlenunmkepa : yuebnoe mocooue / [I. Hembcon, M. Kokc ;

niepeBo ¢ anriuiickoro T. IT. MoconoBoii [u ap.]. — 4-e u3a. — Mocksa : JlabopaTtopus 3Hanui, 2020
— Tom 1 : OcHoBsl Ouoxumun, crpoenue u karanusz — 2020. — 749 c¢. — ISBN 978-5-00101-864-3. —
Texkcr : AJIeKTpOHHBIN /  JlaHb : 3JIEKTPOHHO-OUOINOTEYHAs CUCTEMA. — URL:

https://e.lanbook.com/book/135557 (nmata obpamenus: 04.05.2022). — PexumM A0CTyma: AJsi aBTOPH3.
IIOJIb30BaTENEH.

2. Puzanuenko, I'. 0. MaremaTudeckoe MoaeIupoBaHue OMOJIOTHYECKUX MPOIeCCOB. Moenu B
Oono(u3uKe U YKOJIOTHH : yaeOHoe mocodue st By30B / . FO. Pusamuenko. — 2-e u3., mepepad. u JI01.
— Mocksa : UznatensctBo HOpaiit, 2022. — 181 ¢. — (Bricmee obpazosanue). — ISBN 978-5-534-
07037-8. — Tekcr : oamekrponubldi // OOpa3oBatenbHas mmiatdpopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/490489 (nata obpamenus: 30.04.2022).

9.2. PexoMeHyeMble HCTOYHMKH HAYYHO-TEXHUYECKOl HHPOpMANHMHT

Poccuiickue HayuHO-TEXHUYECKUE JKypHAJIbI:

- «buorexuomorusn», ISSN 0234-2758

- «[Ipuknannas Guoxumus U Mukpoouosnorus», ISSN 0555-1099

- «Muxpoouosorus» ISSN 0026-3656,

«XUMHUYeCcKasi MPOMBIIUIEHHOCTH ceroHs», ISSN 0023-110X
«Bopa: xumus u sxoaorus», ISSN 2072-8158
«Muxkpobuonornueckas npomsiiieHHOCT», ISSN 0026-3656.

- «AktyanpHas OnorexHonorus», ISSN newarnoii Bepcun. 2304-4691.
«3JKonorus u npomeinuieHHocTs Poccun», ISSN 2413-6042
«XumuKo-papmareBTHaecKuit xxypaam», ISSN 0023-1134.
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- «bnodapmanertudeckuii xkypraam», ISSN 2073-8099
- https://www.scopus.com/search/form.uri?display=basic
- http://www.webofscience.com
- www.pubmed.gov
HNuTepHeT-pecypcnl
1.) Blast (http://cn.expasy.org/tools/blast)
2.) Blast (http://www.ncbi.nlm.nih.gov/BLAST)
3.) Protdist, Bionj u DrawTree u3 nakera nporpamm Phylip (http://bioweb.pasteur.fr)
4.) UniProt (https://www.uniprot.org/)
5.) Prosite (http://kr.expasy.org/prosite)
6.) EMBnet (https://www.embnet.org/wp/)
7.) Entrez (http://www.ncbi.nlm.nih.gov/Entrez)
8.) Muscle (http://www.drive5.com/muscle/)
9.) ITOL (https://itol.embl.de/)
10.) PDB (http://www.rcsb.org)
11.) Kegg ( http://www.genome.jp/kega/)
12) https://www.scopus.com/search/form.uri?display=basic
13) www.fbb.msu.ru

9.3. CpencrBa odecneyeHUs1 OCBOECHHSI TUCHUTITIHHBI

Jns peanuzanuu ydyeOHOM NIporpaMMbl HOJTOTOBJIEHBI CIIEAYIOIIME CpeAcTBa oOecreueHus
OCBOCHMS NUCLUIUIMHBL:
1. KoMIbIOTEpHBIE IPE3CHTALIMY UHTEPAKTUBHBIX JIEKLIU;
2. 0aHK TECTOBBIX 33JaHUN JJIsl TEKYILETO KOHTPOJISI OCBOSHHSI TUCIIUIUIMHEI,

3. D3IEKTPOHHOE oOyueHue u JUCTaHIIMOHHBIE oOpasoBarebHbIe TEXHOJIOTUU -
https://muctr.ru/university/departments/uu/e-learning/
4. 6aHK TCCTOBBIX 3aIIaHI/II7I IJIsL ©UTOTOBOI'O KOHTpOJI?[ OCBOCHHA OUCHUIIJIINHBI.

10. NIEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT UM,
HNCIHIOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

NHpopMallMOHHYIO TOAJEPKKY HW3YYEHHUS JAUCHUILIUHBI ocyuiecTBiaser HWHpopmanroHHO-
oubmuoreunsid 1eHTp (MBL)) PXTY um. J[.M. MenneneeBa, KOTOphlii o0ecredynBaeT 00y4aromuxcs
OCHOBHOH yueOHOM, yueOHO-METOANYECKOH U HAyYHOM JINTepaTypol, HEOOXOAUMON JUIsl OpraHu3aIliuu
oOpasoBarenbHOro mporecca nmo aucHuiuimHe. OO0mmii o0beM MHoroorpacieBoro ¢ouga MBI Ha
01.01.2023 cocraBnsier 1 727 628 3k3.

®oun UBL] pacnionaraer yueOHOHM, y4eOHO-METOAMYECKON U HAYYHO-TEXHMUYECKOH JINTEepaTypoil
B (opMe MmeyaTHbIX W OJEKTPOHHBIX HW3JaHMH, a TakXke BKIOYaeT OQHUIMAIbHbIE, CIPABOYHO-
oubnuorpaduueckue, CHEUMATU3UPOBAHHBIE OTEYECTBEHHbIE U 3apyOeXHble MEpUOAUYECKHE U
uHpopmannonusle u3nanus. MBIl obecrneunBaer noctyn K mnpodeccuoHanbHbIM 0a3zaM JaHHBIX,
MH(OPMALIMOHHBIM, CIIPABOYHBIM U IOMCKOBBIM CHCTEMAaM.

Kaxnpiii o0yqaromuiicst o0ecrieyeH cBOOOIHBIM JIOCTYIIOM U3 JII000M TOUKH, B KOTOPOH MMEeTCs
noctyn K cetd MHTepHeT M K 31eKTpoHHO-OmbOnmoteuHoit cucreme (OBC) YHuBepcuteTra, KoTOpas
COZICP)KUT pa3jIMyHble M3/aHUS IO OCHOBHBIM H3YyYaeMbIM JTUCHMIUIMHaM M C(QOpPMHUpOBaHA IO
COTJIACOBAHUIO C MpaBooOIaaTeIsIMU YUeOHOM U yueOHO-METOIUUECKON JTUTEPATYPBhI.

s Gosiee MOJHOTO W ONEPATUBHOIO CIPaBOYHO-OMONMOrpaduyeckoro u HHGOPMAIMOHHOTO
oOciyxuBanus B MIBL] peann3zoBaHa TeXHOIOTUS DIEKTPOHHONW JOCTAaBKH TOKYMEHTOB.
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https://www.scopus.com/search/form.uri?display=basic
http://www.webofscience.com/
http://cn.expasy.org/tools/blast
http://bioweb.pasteur.fr/
http://kr.expasy.org/prosite
https://www.embnet.org/wp/
http://www.ncbi.nlm.nih.gov/Entrez
http://www.drive5.com/muscle/
https://itol.embl.de/
http://www.rcsb.org/
http://www.genome.jp/kegg/
https://www.scopus.com/search/form.uri?display=basic
http://www.fbb.msu.ru/
https://muctr.ru/university/departments/uu/e-learning/

[TonHBI TIepedeHb 3JIEKTPOHHBIX HH()OPMAIMOHHBIX PECYpCOB, HCIOIB3YEMBIX B IIpOIECcCe
o0y4eHus, PEeACTaBICH B OCHOBHOM 00pa30BaTeIbHOM MporpamMmme.

11. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
TACIHATITAHBI

B cootBercTBUM € y4eOHBIM IUIAHOM 3aHATUS MO AucUUIUINHE «buoguzuueckan xumusny
MPOBOAATCS B popMe JIEKIUN, TPAKTUYECKUX 3aHATHI U CaMOCTOSITEIbHON pabOThI CTYIEHTA.

11.1. OGopynoBanue, Heo0X0AUMOe B 00pa30BaTeIbLHOM Npolecce

Jleximonnast ydeOHasi ayauTopusi, 00OpyIOBaHHAS AJICKTPOHHBIMU CPEJICTBAMHU JIEMOHCTPAINH
(KOMITBIOTEP CO CpPEACTBAMHU 3BYKOBOCIIPOM3BEJCHHS, IPOEKTOp, HKpaH) U y4dyeOHOH Mmebenbio;
O6ubnnoreka, uMeromas padoure KOMIbIOTEPHbIE MeCTa JJis CTYJIEHTOB, OCHAIICHHbIE KOMIIBIOTEPAMHU C
JIOCTYIOM K 0a3aM JIaHHBIX U BbIXOJ0M B MIHTEepHET.

11.2. Yu4eOHoO-HaArJIAAHbIE MOCOOHS
KoMIUIeKTHI TUTaKaTOB K pa3jieliaM JICKITMOHHOTO Kypca.

11.3. KoMmnbioTepbl, HHPOPMAIHOHHO-TEJIeKOMMYHUKALMOHHBIE CETH, ANNAPATHO-
NPOrpaMMHbIe M AyAHOBH3YyaJIbHbIe CPeICTBA

[TepcoHanbHbIE KOMIBIOTEPHI, YKOMILIEKTOBaHHBIE MpourpeiBaTessMu CD u DVD, npunrepamu u
MIPOrPaMMHBIMH CPEJCTBAMH; MPOEKTOPbl U SKPaHbI, HMU(PPOBbIE KaMepbl; KOMHUPOBAIBHBIC allapaThl;
JIOKaJIbHAs CeTh C BBIXOJ0M B MIHTEpHET.

11.4. TleuyaTHble U JIEKTPOHHBIE 00pa3oBaTe/bHbIEe 1 HH(POPMALIMOHHBIE PeCyPChI

WNHupopMalinoHHO-METOUUECKHE MaTepuabl: yueOHble TOCOOUS N0 AMCUUIUIMHE; Pa3/1aTOYHbIN
MaTepuall K pasjiesiaM JIeKIIMOHHOTO Kypca; aabOOMBbl € 3JIEKTPOHHBIMHU (oTorpaduu OTIEIbHBIX
OpraHesul KJIETKH.

DJeKTpOHHbIE 00pa30BaTEIbHBIE PECYPCHI: IJIEKTPOHHbIE MPE3EHTAIUN K pa3JienaM JICKIIHOHHOTO
Kypca; yueOHO-MeTOIMUeCcKre pa3pabOoTKU B 3JICKTPOHHOM BHUJIE; CIIPABOYHbIE MaTepHajbl B IEYaTHOM U
ANIEKTPOHHOM BHJE; KadeapanpHas OMOIMOTEKa AJIEKTPOHHBIX HM3JaHUM U JUCCEPTAalMOHHBIX pPaloT,
BBITIOJTHEHHBIX ACIIMPaHTaMU U COTPYJIHUKAaMU Kadeapbl.

11.5. IlepeyeHb JIULEH3MOHHOTO MPOTPAMMHOI0 00ecreYeHus

HaumenoBanue PexBu3uThI Cpox oKoOHYaHUS
KommuectBo o
No mi/mm IIPOrPaMMHOTO JI0OrOoBOpa . JIENCTBUSA
JTALEH3UH
MIPOJIYKTa OCTaBKH JTULEH3UN
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12 mecsieB
Microsoft Office (exxerogHoOe
Standard 2019 . [POIJICHHE
) 150 muuensuii
B cocrase: Kontpakt Nel75- 15 AKTHBALLI IIOAIIHUCKH C
1 | Word 2620A2019 o1 | e PLI‘X NpaBoM
Excel 30.12.2019 CTI;H . nepexoa Ha
Power Point t OOHOBIIEHHYIO
Outlook BEPCHUIO
MIPOJTYKTA)
12 mecsieB
(exxeromHOE
) MIPOJUICHUE
KasperSky Endpoint KonTpakr Ne72- MOAMKCKH C
Security ms 6usHeca —
2 . . 995A/2022 ot - IIpaBOM
CranpaptHsiil Russian
i 29.08.2022 nepexoja Ha
Edition «
OOHOBJIEHHYIO
BEPCHIO
IIPOJYKTA)
WINDOWS 8.1 Konrpakt Ne 62- iﬁ N
3 Professional Get 649A/2013 HHa 360‘{;( Gecepounas
Genuine or 02.12.2013 P
CTaHIIVSIX
12. TPEBOBAHMUS K OHEHKE KAYECTBA YCBOEHUSA ITPOI'PAMM
HanmenoBanue OcHOBHBbIE TIOKA3aTENIN OLIEHKU DopMbI
paszuenos METO/TBI
KOHTPOJISI U
OIICHKHU
Paznmen 1. 3HaeT: OCHOBHBIC TOJOXEHHUS TEPMOAMHAMHUKH OTKPBHITHIX OIeHKa 3a
TepMmoauHamuka cucteM (BOMM3M W BAANM OT TepMoJMHaAMU4eckoro KOHTPOJIbHYIO
OMOTEXHOJIO- paBHOBECHsI); OTIUYHUTEIbHBIE OCOOEHHOCTH OHOJIOTHYECKHX paborty Nel (6
THYECKHUX U O0OBEKTOB — OTKPBITHIX CHUCTEM; OTIUYUTEIHHBIE OCOOCHHOCTH Coelie;gia
MUKPOOUOIOTHYECKUX OHOJIOTHYECKUX OOBEKTOB — OTKPBITBIX CHUCTEM; THUIIBI paboT JIOMALLIHIOK
MIPOIIECCOB COBEpIIACMBIX KUBBIMH OpTaHH3MaMH; (PU3UKO-XUMHUYECKUE paGoty

OCHOBBI OMOXMMUYECKHX IIponeCcCcoB
MAaTE€MaTUYCCKOTO MOACTIUPOBAHUA OMOJOTHYSCKUX IMponIeccCoB.

VYwmeer:

KJICTKU, OCHOBBI

paboTaTh ¢ MaTepualaMHd CHEIUAIU3HUPOBAHHON
MIEPUOINYECKON

TEPMOAUHAMHUYCCKUC

JUTEPaTypHI, paccUYHTHIBATh
OHOJIOTUYECKUX

IMpOoLECCOB, 1aBaTh UX TCPMOANHAMUNYCCKOC 000CHOBaHHE.

XapPaAKTCPUCTUKU

Biageer: merogamu pacyera TEPMOJAMHAMUYECKUX IIaPAMETPOB
OMOXMMHYECKHUX IPOIIECCOB; METOJaMU MPSMON U HENpSAMOM
KaJIOPUMETPHH;

MCTOJaMH IIJIAaHUPOBAHHA, IPOBCIACHUA U

00pabOTKN OMOTEXHOJIOTMYECKHUX KCIIEPUMEHTOB.

O1ieHKa 3a 3a4eT
C OLIeHKOH (6
ceMecTp)

Paznen 2. OcHOBEI

3HaeT: OCHOBHBIC ITOJIOKECHUS TEPMOANHAMHUKHU OTKPBITBIX

cucteM (BOMM3M W BOATM OT  TEPMOJUHAMHYECKOTO

OreHka 3a
KOHTPOJIbHYIO
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OMOPHEPTETH-KI paBHOBECHS); OTIIMYUTEIbHBIC OCOOCHHOCTH Ouosorundeckux padory Ne2 (6
O00BEKTOB — OTKPBITBIX CHCTEM; OTIUYHUTEIbHBIE OCOOCHHOCTH cemecTp)

GHONOTHYECKHX OGBEKTOB — OTKPHITBIX CHCTeM; THIbl pabor OUCHKA 32 3a1eT
C OILICHKOH (6

ceMecTp).

COBEpIIIAEMbIX KUBBIMU OpraHu3Mamu; CHOCOObI
aKKyYMYJIMPOBAHUS M TMPEBPAICHUS] YHEPTUH OMOJIOTHYECKUMHU
o0OBbeKTaMu; (PU3UKO-XUMHYECKHE OCHOBBI OHOXMMHUYECKUX
MIPOIIECCOB KJIETKH.

YMeer: paboTaTh ¢ MaTepraJaMy CHEIHATH3UPOBAHHON
[IEPUONYECKON JINTEPATYPHI.

Brnageer: MeTonamu aHanusa cTpoeHUs MeMOpaH
OMOJOTMYECKUX CUCTEM; METO/IaMU UCCIIEIOBAHUS
MeMOpaHHBIX MPOLECCOB, MPOTEKAIOIINX B KIETKAX
OHOJIOrM4ecKNX 0O0BEKTOB; METO/JaMU IIAHUPOBAHMUS,
MIPOBEJICHUS M 00Pa0OTKH OMOTEXHOIOTUIECKIX
IKCIIEPUMEHTOB.

Pazgen 3. 3HaeT:  OTIMYMTEIbHBIE  OcOOeHHOCTH  Omonormueckux OreHKa 3a
CrexuoMeTpHUeCKre OOBEKTOB — OTKPBITBIX CHCTEM; CIIOCOOBI aKKyMYyJIMpOBaHHS ¥ KOHTPOJIbHYIO
paboty Ne3 (6
ceMecTp)
Onenka 3a

JOMAlIHIOIO
IIponuccCoB. pa60Ty
YmMmeer: pacCUUTBIBAT TCPMOAUMHAMHYCCKHUC XAPAKTCPUCTUKHU

pacdeTsl OMOTEXHOJIO- TPEBPALICHHS SHEPTUHA OMOJOTUICCKIMH O00BEKTaMH;, (PU3UKO-
THYECKUX MPOIECCOB  XMMHUYECKHE OCHOBBI OHMOXMMHUYECKHX TPOIECCOB KIIETKH;
OCHOBBI MaTE€MaTHYEeCKOI0 MOJIEIMPOBAHUS OHUOIOTHUYECKUX

OMOJIOTMYECKHX TIPOIECCOB, JaBaTh HMX TepMmoanHamudeckoe OLEHKa 3a 3a4eT
000CHOBaHHKE; PacCUNTHIBATH OCHOBHBIE CTEXHOMETPHUYECKHE M C OLEHKOH (6

SHEPTeTUYECKHE MOKa3aTeIn OMOJIOTUUECKHUX ITPOLIECCOB. ceMecTp).
Bnageer: metogamu pacyeTa TEpMOJMHAMUYECKUX TTapaMETPOB
OMOXMMHUYECKUX  TPOIIECCOB; METOdaMH COCTaBJICHHS
MaTepuaJbHBIX U  DHEPreTHYecKuXx  OamaHCOB  pocTa
YHUCIICHHOCTH MUKPOOHBIX MO YJISALINIM; METOdaMH
MJIAHUPOBaHMUS, MIPOBEICHUS u o0paboTku

OHMOTEXHOJIOTUYCCKUX 9KCIICPUMCHTOB.

13. OCOBEHHOCTH OPTAHU3AILINU OBPA30OBATEJIBHOTI'O ITPOLECCA AJI51
HNHBAJINAOB 1 JINL C OT'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbAA

OOyyeHre WHBAIUAOB U JIUI[ C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMHU 370POBbsI OCYIIECTBIIECTCS B
COOTBETCTBUHU C:

— Ilopsakom OpraHu3aluu u OCYILIECTBJICHHUS o0pa3oBaTenbHOM JEATEIIbHOCTH
1o oOpa3oBaTeIbHBIM MIPOrpaMMaM BBICIIIETO0 00pa30BaHUsI — MporpaMMaM OakajaBpuaTa, porpaMmmam
crenuanuTeTa, nporpammam maructparypsl ([Ipuka3 MuHHcTEepcTBa HayKd M BBICIIETO 0Opa3oBaHUS
Poccuiickoit @eneparuu ot 06.04.2021 Ne 245);

— TlonoxeHueM 0 MOpsIIKE OpraHU3allMU M OCYIIECTBICHUs 00pa30BaTENbHON JEATEIBHOCTH 10
o0pa3oBaTeNbHBIM MPOrpaMMaM BBICIIETO 00pa3oBaHUA — IporpaMMmaM OakajaBpuara, Imporpammam
CHelHaNuTeTa, MporpaMMaM  MarucTparypbl  (elepallbHOTO  TOCYAapCTBEHHOTO  OOJIKETHOTO
00pa3oBaTeNbHOTO YUYPEKIEHUS BBICIIEr0 oOpa3oBaHusi «POCCHIMCKMN XWMHKO-TEXHOJIOTHYCCKUN
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yHuepcuter umeHu .M. MenneneeBay, NpuHATHIM pemieHueM YyeHoro coeta PXTY wum. JI.A.
MenpaeneeBa ot 28.12.2022, mporokoin Ne 5;

- MCTO,Z[I/ILIGCKI/IMI/I PEKOMEHAAIUAMK 110 OpraHu3alnuu 06pa30BaTeanoro mnponoecca i
o6yqu1/151 HHBAJIMAOB W JIML C OI'PaHUYCHHBIMHU BO3MOXHOCTSAMHU 3O0POBbSA B 06p2130BaTeJIbHBIX
opraHu3anusax BbICIICTO 06p2130BaHI/I$I, B TOM 4YHCJIC OCHAIICHHOCTHU O6pa3OBaTeJIBHOI‘O mnmpounecca

(yTBepxeHsl 3amecTuTeneM MuHuctpa obpasoBanus u Hayku PO A.A. KinmumoeiM ot 08.04.2014 Ne
AK-44/058H).

27



JlonmosiHeHMs1 M U3MEHEHHsI K padovel mporpaMme I CHUAIINHbBI
«buodpusnyeckass XUMHA»

OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl
19.03.01 «brorexHoI0THI»
®opma 00yueHHs: OuHas

Howmep
OcHOBaHME BHECEHU
A3MEHEHUs/ ConepxaHue JOTMOTHCHUS/ U3MEHCHHUSI
A3MEHEHU/ NOIMOTHEHUSI
JIOTIOJIHEHUS
MIPOTOKOJI 3aceaHus
1. Yuenoro coera Ne oT
« » 20 r.
MIPOTOKOJI 3aceaHus
Yuenoro coera Ne oT
« » 20 r.
MIPOTOKOJI 3aceaHus
Yuenoro coera Ne oT
« » 20 r.
MIPOTOKOJI 3aceaHus
Yuenoro coera Ne oT
« » 20 r.
MIPOTOKOJI 3aceIaHus
Yuenoro coera Ne oT
« » 20 r.
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DeaepaibHoe TOCyJapcTBeHHOE BI0IKeTHOE 06PA30BATEALHOE YUpeKICHHE
BhICHIErD 0OpazoBanus
«Poceniicknii XHMHKO-TEXHOIOTHYCCKHI YHHBEPCHTET
uvenn [LH. Menneneesa»

@A, Konoxomoe
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PABOYASA ITPOI'PAMMA JHCIHUIJIUHBbI

«BBeaenne B GHOTEXHOJIOI HIO»

Hanpagsaenne noaroroekn 19.03.01 Buorexnoorus
[poduar noarorosku — «broTexHoaorun»

Keanndurauun «bakanasp»

PACCMOTPEHO H OTOBPEHO
Ha 3acetadni MeToaudgeckol KOMHCCHH
PXTY um. JL.H. Menneneera

W FIn wedeey 2023

[lpeacenarens H.A. Makapos

Mockga 2023



[Iporpamma cocraBiieHa
K.T.H., TolleHTOM Kadeapsl onorexnonoruu H.A. CysicoBeiM

[TIporpamMa paccmMoTpeHa U ofo00peHa Ha 3aceiaHuu Kadenpsl OuortexHoiormn PXTY wum.
J.N. MenneneeBa «23» mast 2023 r., mpotokon Ne 10.



1. IEJIb Y 3AJJAYM M CIUTIIIMHBI

[IporpamMma cocTtaBiieHa B COOTBETCTBUU C TpeboBaHusiMH DenepaibHOTO rocyaapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJApTa BBICIIErOo OOpa3oBaHUS — OakandaBpuaT IO HANPABICHUIO MOATOTOBKU
19.03.01 bBuomexnonocuna (OI'OC BO), pexomenmauusmMu MeTonuYeCcKOd KOMHUCCHU U
HAKOIUIEHHBIM OTIBITOM IpenoaBaHus JUCIUTIAHBI kadenpoit ouomexuonozuu
PXTY um. JI.1. MenneneeBa. [Iporpamma paccurTaHa Ha U3y4€HUE JUCIUIUIMHBI B TEUCHUE OJHOTO
cemecTpa.

JucuumuHa «BBeneHue B OHOTEXHOJOTHIO» OTHOCUTCS K JHUCHUIUIMHAM TIO BEIOODPY
BapHAaTUBHOW YacTH AUCUUIUIMH y4eOHOro IutaHa. [Iporpamma DUCIHUIUIMHBI TMPEANONAraeT, 4To
oOydaromuecss UMEIOT TEOPETHUECKYI0 W MPAKTHYECKYI0 IOATOTOBKY B 001acTH Ouonoruu u
OPraHU4eCKON XUMHH.

Henap AUCHMIVIMHBI — TIEPBOHAYATHHOE O3HAKOMIICHHE CTYJICHTOB C OOJIACTHIO 3HAHHMA
OMOTEXHOJIOTHSI.

B 3aga4yu AUCHUILIMHBI BXOAUT MOKa3aTh OCHOBHbBIE JOCTH)KEHUS U MEPCIEKTUBBI Pa3BUTHS
OMOTEXHOJIOTMM B  Pa3IUYHBIX  OTpacisiX  JICSITENIBHOCTH, J1aThb  OOOOIIEHHYI0  CXeMy
OMOTEXHOJIOTHYECKOTO Tporiecca M 0003HAUYUTh OCOOCHHOCTH OMOTEXHOJOTMYECKOrO TOJIX0/a B
TPAAUIMOHHBIX U HOBBIX MPOU3BOICTBEHHBIX MIPOLIECCAX.

JucuunnuHa «BBeneHue B OuWOTeXHONIOTHIO» Tipemnogaercs B 4-om cemectpe. KoHTponb
YCIIEBAEMOCTH CTYIECHTOB BEIETCA 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.

Pabouast mporpaMMa JUCHUIIIIMHBI MOXKET OBITh peaTn30BaHa C MPUMEHEHUEM DJIEKTPOHHBIX

O6paSOBaTCJ'IBHBIX TEXHOJIOTUH U QJICKTPOHHOT'O O6y‘IeHI/IH MOJIHOCTBIO UJIN YaCTHYHO.



2. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA INCHUIIJIMHBI

I/I3yquHe AUCHUIIJIMHBI HAITPABJICHO Ha HpI/IO6peTCHI/IC CJICAYIOIUX KOMHeTeHIII/Iﬁ U HHIUKATOPOB MX JOCTUKCHHUA.

HpO(l)e(!CHOHa.]'ILHBIe KOMNETCHUMHU U MHIAUKATOPHI UX JOCTHKCHUA

OcHoBanue
3amaua ) OB LEKT IIH 06.12CTh Kon n Kox n HanmMeHOBaHHe (mpogeccuoHaIbLHBIH
npogeccnoHAIbHOI HHIUKATOPA AO0CTHKEHUs | CTAHJAPT, AaHAJIU3 ONbITA)
3HAHMUSA HaumeHoBanue 1K
JeATeJJbHOCTH IIK O06001IeHHBIE TPY/1OBBIEC
byHkuun
Tun 3aga4 npodgeccnoHaTbHOI /1eSITeIbHOCTH: MPOU3BOICTBEHHO-TEXHOJI0THYECKHU
Brimosinenue Obnacthb IIK-1. Cnoco6en mposectu | [IK-1.1. 3Haer Baxueimme | AHanu3  TpeOOBaHUU K
TEXHOJIOTUYECKUX pPadoT B | MpodecCHOHATBHOM TUTTUYIHBIN OOBEKTHI ~ JIEATENBHOCTH | | MPOPECCHOHATHHBIM
OMOTEXHOJIOTMYECKOM NeSITeIbHOCTH (hepMeHTalMOHHBIN OPOU3BOJACTBA B  00JACTH | KOMIIETEHIIUSM,
CEKTOpe TEeXHUKH, | — MOJTy4YeHHE U | Tporiecc: MIPOMBIIIIIICHHOM, MPEIbSABISEMBIM K
SKOHOMMUKH, MPEATNPUATUN U | IPUMEHEHHUE (PEPMEHTOB, | MUKPOOHOIOTUIECKHI MEIUIIMHCKOM, MUIIEBOM, | BEIMYCKHUKAM HANpaBICHU
¢Gbup™M, BBITYCKAIONIMNX WM | BAPYCOB, CUHTE3, CEJIbCKOX O3S UCTBEHHOM, MOATOTOBKH  HA  PBIHKE
MIPEIOCTABIISIOMINX MHUKPOOPTaHHU3MOB, O6uoTpaHchopmaruio, 9KOJIOTUYECKOM TpyZa, 00o011eHne
NPOAYKIIMIO M YCIYTH | KICTOYHBIX KYJIBTYp | OMOIECTPYKIIHIO B | OMOTEXHOJOTHH W JAPYTHX | 3apyOEXKHOTO OIBITa, OTMPOC
OMOTEXHOJIOTHYECKOTO KUBOTHBIX U PACTEHUH, | TPOU3BOJICTBEHHBIX npoduneil OMOTEeXHONOTHHU U | paboTomaTeNel OTpaciu, B
npoduIs, MPEIIPHUSITHIA | IPOTYKTOB UX | YCIOBHSIX, MIOJITOTOBUTH | ©IX OCHOBHBIE OCOOCHHOCTH, | KOTOPOWM BOCTPEOOBAHBI
6osee mmpokoro mpoduis, | GuocuHTE3a U |Chlpp€ MU  MaTepuaibl, | OCHOBHbIE OCOOCHHOCTH | BBIIIYCKHUKM B paMKax
HCTIOJIB3YIOIINX ouoTtpanchopmanmu; BBIETUTh W OUYUCTHUTH | CBHIPHS, MaTepuasoB, | HAPABJICHUS MTOATOTOBKH.
MUKPOOHOIOTHIECKHE — TEXHOJIOTHU TIOJTYYEHUS | TIPOTYKTHI OMOCHHTE3a, | TTOTYIPOIYKTOB U | Pe3ynbratel  BBHITIOJTHEHUS
METO/IbI B | MPOJYKIIUU ¢ | buoTpancdopmarum, MPOJIYKTOB, TMOJYYaeMbIX U | POEKTa Temmyc Ne
MIPOM3BOJICTBEHHOM IIHKJIE, | HCTIOJB30BAaHUEM OMOIECTPYKITUH, HCTIOB3YEMBIX B | 511426-TEMPUS-1-2010-
B KOHTpOJIE M aHalIM3e | MUKPOOHOJIOTHYECKOTO OCYILIECTBIIATh KPYITHOTOHHaKHOM 1-RU-TEMPUS-JPCR
CBIPBSI U TIPOJTYKTOB. CHUHTe3a, OuoOKaranusa, | TEXHOJIOTUYECKUH Mpolecc | OMOTEXHOIOTHYECKOM «Pedopma BBICILIETO
TeHHOW WHXCHEpUU U | B COOTBETCTBUU c | mpotecce. o0pa3oBaHUs 1o




HaHOOMOTEXHOJIOTHIA;

— paspaboTka Hay4YHO-
TEXHUYICCKOU
JOKYMEHTAI[U! u
TEXHOJIOTHYECKUX
pErjiaMeHTOB Ha
MIPOU3BOJICTBO
OMOTEXHOIOTMYECKOM
TIPOTYKIUH;

— DKCILTyaTaIus
OHMOTEXHOJIOTHYECKUX
IIPOLIECCOB u
MIPOU3BOJICTB B
COOTBETCTBUU c
TpeOOBaHUSIMHU
HalMOHAIbHBIX u
MEKTyHAPOTHBIX
HOPMATHBHBIX aKTOB;

— OpraHu3aIus "

periaMeHToM u
HCIIOB30BaTh TEXHUYECKUE
cpeAcTBa JUISI M3MEPCHUs
OCHOBHBIX apaMeTpOB
OMOTEXHOIOTHUECKUX
IIPOIIECCOB, CBOMCTB CHIPbHS
U TIPOTYKIIHU

[IK-1.2. VYmeer mnpoBectu
acenTHYecKue
(bepMeHTalMOHHbIE
IPOLIECCHI, paszelneHue,
BBIICJICHUE U OYHUCTKY
IPOJYKTOB
MUKPOOHOJIOTUYECKOTO
CUHTE3a,
ouotpanchopmanuu,
OHOECTPYKIIUU B
1a00paTOPHBIX "

ITPOMBIIIJICHHBIX YCJIIOBUX.

OUOTEXHOJIOTUH:

paszpaboTka u
YCOBEpPILICHCTBOBAHHE
CTaHIAPTOB M  y4eOHBIX
IUIAHOB IO  IOJATOTOBKE
0akaJlaBpoB U MarucTpoB.
ConocrasneHue c
pPEKOMEHIalusIMU K
pa3zpaboTke TMporpaMMm B
EIIBO u

TpeOOBAHUSAMHU POCCHICKHUX
00pa3oBaTeIbHBIX u
npodeccnoHaTBHBIX
CTaHJIapPTOB.
ConocraBieHle ¢ IIECThIM
YPOBHEM IIpOEKTa
HallMOHAIbHOU paMKHu

kBanmudukanuii Poccuiickoit
denepanuu,




MPOBEJICHUE KOHTPOJIS
KayecTBa CBIPBS,
MIPOMEKYTOUHBIX
MPOJIYKTOB ¥  TOTOBOM
TIPOTYKIINH;

- obOecrieueHue
AKOJIOTUYECKOM
0e30macHOCTH
OMOTEXHOIOTHYECKUX
IIPOU3BOJICTB U OOBEKTOB.
OOBEKTHI

npodeccuoHaIbHON
NeSITeTbHOCTH:

— MHUKPOOPI'aHU3MBI,
KJICTOYHBIE KYJBTYPBI
KHUBOTHBIX U pAacCTeHHUH,
BHUPYCHI, (bepMeHTHl,
OMOJIOTUYECKH aKTHBHBIE
BEIIECTBA;

— npudopbI u
o0opynoBaHue TUISt
HCIOJIb3yEMBIX
MHUKPOOPTaHNU3MOB,
KJICTOYHBIX KYJBTYP,
MOJTy4aeMbIX c 170'¢
MIOMOIIIbI0  BEIECTB B
1ab0paTOPHBIX "
MIPOMBIIIJICHHBIX
YCIIOBHSIX;

— YCTaHOBKH u
obopynoBaHue I
MIPOBEACHUS

TIK-1.3. Bnageer OCHOBHBIMH
Crocob0aMu  yIpaBJIsieMOro
KYJTbTHBHUPOBAHUS OOBEKTOB
OMOTEXHOJIOTHH,
MOJJICPKAHUS  ACETITHYECKUX
YCIIOBUH, HAaBbIKAMH BEICHHS
TEXHOJOTHYECKOTo Iporecca
Ha OMOTEXHOJIOTHYECKOM
PEIIPHUSITHH, YCTaHOBKE,
COOpPY)KEHHH B COOTBETCTBUHU
c TEXHOJOTHYECKUM
perjiaMeHTOM.

pazpaboransusM B 2012 1., €
JIECKpUNITOPaMU YPOBHS
OakaaBpa, IIECTHIM
ypOBHEM  KBalnu(pUKaui
HPK, 3adukcupoBaHHOM B
3aKoHe 00 00pa3oBaHUU B
Poccuiickoit denepanuu ot
29.12.2012 r. Ne 273-®@3, ¢
IIEPBOM CTYIIEHBIO BBICLIETO
obOpasoBanus EBpomneiickoi
paMKH BBICILIETO
obpazoBanus (QF-EHEA), ¢
IECTHIM YpOBHEM
EBponeiickoii paMku
KBaTM UK VIS
oOyueHHUsT Ha MPOTKEHUH
Beeit xu3un (EQF-LLL).
[TpodeccrnonanbHbIit
CTaHapT

«Crnenuanuct B obmacTu
pa3paboTKH,
COIIPOBOXACHHUS u
WHTETPAIAH
TEXHOJIOTHYECKUX
MPOLIECCOB U MPOU3BOJICTB B
obnacTh  OMOTEXHHUYECKUX
CHCTEM H  TEXHOJIOTHM,
YTBEPXKACHHBIM  IIPUKA30M
MuHucrepcTBa  Tpyna u
COLMaJIbHOU 3a1uThl PO ot
28.12.2015 Nel157n.
O060011IeHHAs TpyAOBas




OHMOTEXHOJIOTUYCCKUX
IIPOIIECCOB;

— periiaMeHThI Ha
IIPOM3BOJICTBO MPOAYKTOB
OHMOTCXHOJIOTHUH,
HAI[MOHAJILHBIE u
MEKTyHAPOIHbIC
CTaHJapTHI;

— CpeacTBa  KOHTPOJIS
KauecTBa CBIPBS,
nosrygadbpukaron u

TrOTOBOM MPOJIYKLIUY;

— CpeACTBa OIICHKH
COCTOSIHMSI OKpY>Karouiei
CpC)II)I M 3alIUThl €€ OT
TEXHOT'€HHOT'O u
aHTpOHOFeHHOFO
BO3JIeHCTBUSL.

byHKIMs:
A. Pazpabotka u

WHTErpalus
OMOTEXHUYECKUX CHCTEM U
TEXHOJIOTHIH, B TOM 4YHCIIE
MEJIHIIMHCKOTO,
SKOJIOTHYCCKOTO u
OMOMETPUYECKOTO
Ha3HAUYCHHS.

A/03.6 — TIIpousBoaCTBO
OHMOTEXHUYCCKUX CHUCTEM.
[TpodeccuonanbHbIn
cTaHAapT

«Crenuanuct o
MIPOMBIIITIEHHON (hapmaruu
B o00JacTd MPOU3BOJCTBA
JIEKAPCTBEHHBIX  CPECTBY,
YTBEPXKACHHBIM  IIPUKA30M
MuHaucrepcTBa  Tpyna u
colanbHOM 3amuThl PO ot
22 masg 2017 r. Ne 430mn.
O060011IeHHAs TpyAOBas
GyHKIMS:

A. Bpimonnenue paboT 1o
BHEJIPEHUIO
TEXHOJIOTHYCCKUX
MPOIECCOB npu
MIPOMBILIIIEHHOM
MIPOM3BOJICTBE
JIEKAPCTBEHHBIX CPEJICTB.
A/01.6 —  Pa3pabotka
TEXHOJIOTHYECKOM




JIOKYMEHTAIUU npu
MIPOMBIIIIICHHOM
MIPOU3BOJICTBE
JIEKApPCTBEHHBIX CPEJICTB.
A/02.6 - Benenue
TEXHOJIOTMYECKOTO
npoiiecca pu
MIPOMBIIIIICHHOM
MIPOU3BOJICTBE
JIEKApCTBEHHBIX CPEJICTB.
A/03.6 — KonTponb
TEXHOIOTMYECKOTO
rpoiiecca pu
MIPOMBIIIIICHHOM
MIPOU3BOJICTBE
JIEKAPCTBEHHBIX CPEJICTB.
[TpodeccuonanbHbIn
CTaHIapT

«Crenmaauct — TEXHOJOT B
obOmactu
OMOIHEPreTHUECKUX
TEXHOJIOTHI,
YTBEPXKIEHHBIA  IPHUKA30M
MunuctepcTBa Tpyna U
comuaibHOM 3amuThel PD ot
21 pexabps 2015 1. Ne
1054H.

O060011IeHHAs TpyAOBas
GyHKIMS:

B. Beneunune
TEXHOJIOTMYECKOTO
npoiiecca MPOU3BO/ICTBA




SHEPrOHOCUTENEN u3
BO300OHOBIISIEMOTO  CBIPbS
OMOTEXHOJIOTHYECKUM
METO/IOM.
[TpodeccrnonanbHbIi
cTaHAapT

«CrnenuanucT o KOHTPOITIO
KauecTBa
OMOTEXHOJIOTHYECKOTO
MIPOU3BOJCTBA IIPENapaTroB
JUISL pacTeHUEBOJICTBAY,
YTBEPXKAEHHBIM  IPUKA30M
MunucrepctBa  Tpyna u
coraibHOMi 3armuTel PO ot
21 pexabps 2015 1. Ne
1043H.

O060061eHHas TpyAOBas
byHKISA:

A. Kontponr  kauecTBa
OMOTEXHOIOTHUECKOMN
MPOAYKIIMM Ha BCEX JTarax
MIPOU3BOJCTBEHHOT O
mporecca.




B pe3ynbprare nzydeHus: AUCIUIUIMHBI CTYICHT OakajlaBpyuaTta JOJIKEH:

3Hamb:

- OCHOBBI OMOTEXHOJIOTHH, OCHOBHBIE OMOOOBEKTHI K METOIbI PAOOTHI C HUMHU;

- BOKHENIIME TPOU3BOACTBA IMPOMBIIUIEHHON, MEIULMHCKOW, CEIbCKOXO03iCTBEHHOM,
9KOJIOTHYECKOM OMOTEXHOJIOTHH, OMOHAHOTEXHOJIOTHH;

- MPUHIUITHATIBHYIO CXeMY OMOTEXHOJIOTHYECKOTO MTPOU3BOICTBA;

- METO/IbI KYJIbTUBUPOBAHUSI;

- OCHOBHBIC MIPUHITUITBI OPTaHU3AIMH OMOTEXHOJIOTHIECKOTO TPOU3BOJICTBA, €T0
HUepapXUUYECKYIO CTPYKTYPY, METOJIbI OLIEHKH (()EKTUBHOCTH ITPOU3BOICTBA;

- pOJIb  COBPEMEHHOW OWOTEXHOJIIOTUM B Pa3BUTHH COBPEMEHHOW JHEPTETHKH,
TEXHOJIOTUH BBIJCICHUS METAUIOB U3 PY/I, JETKOW MPOMBIIIEHHOCTH.

ymemoy:

- IOHMMATh CYUIHOCTH MPOLECCOB, MPOTEKAIIUX B )KMBBIX OPraHU3Max U 3aKOHOMEPHOCTEU
B3aUMO/ICHCTBUS OpraHu3Ma C OKpYKarolel Cpeiou;

- moAOMpaTh anmaparsl, ISl OCYIMIECTBICHHS TOTO I HHOTO CIIOCO0a KyJIbTHBUPOBAHHS,

enaoemsn:

- 3HAaHUAMU O OHOTEXHOJNOTUU U TMPUMEHATh HX MPU HU3YYCHHH CIEHUATbHBIX
JUCIIUILINH,

- HaBbIKAMHM 1O IUIAHUPOBAHUIO M TMPOBEJACHUIO OSKCIEPUMEHTOB ISl  OLICHKU
MPUTOTHOCTH MUKPOOPTAHU3MOB ISl OCYIIECTBIICHUS OMOTEXHOJIOTMYECKOTO TIPOIIecca;

- HaBbIKAMU pabOThI ¢ HAYYHOM, HAYYHO-TEXHUYECKON U MTATEHTHOU TUTepaTypO.

3. OFbEM JUCHUILINHBI U BUJIbl YYEBHOMN PABOThHI

O0beM TMCUMIINHBI
Buj yueOHoii padoThl . Axan, | Acip.
4. 4.
O0mas TPyA0eMKOCTh JMCIHUIIJIHHbI 2 72 54
KonTakTHas padoTa — aylMTOPHBIE 3AHATHS: 0,89 64 48
6 MOM HUCTIe 8 hopme NPAKMUUECKOU NOO20MOBKU 0 0 0
Jlexiuu 0,89 32 24
6 mom yuciue 8 hopme npaKmu4eckol no020MmoeKu 0 0 0
ITpakTueckue 3anstus (I113) 0,89 32 24
8 MOM Hucie 8 hopme NPaKmuieckol no020MmoeKu 0 0 0
CamocrosiTeibHas paGora 0,22 8 6
KoHnTtakTHas camocTosTenbHas pabota 0.9 0,2 0,15
CaMocTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHbI ’ 7,8 5,85
Bua HTOroBOro KOHTpOJIA: 3auer
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4. COAEP)KAHUE JUCIUITJINHDBI

4.1. Pa3zgeapl AMCOUIINHBI U BUABLI 3aHATHNA

Ne | Pazgea AKkajeM. 4acoB
n/ | AMCHUIHHbL Beero | BT.u.B | Jlekuuu | B T.4. B IIpaktn | BT.u.B | Jlabopa |BT.u.B | CamocTos
n dbopme dbopme yeckue | dopme | TOpHBIE | hopMe | TeIbHAs
p. Ip. MOAT. | 3aHATHS | TIP. paboTel | TIp. pabora
TOJIT. O/ O/
1 MeToabl 6MOTEXHOJIOTHH 12 0 4 0 6 0 0 0 2
2 | IppuHuMnuaabHas cxema 36 0 16 0 16 0 0 0 4
OMOTEXHOJOTHYECKOT0 MPOU3BOICTBA
3 OcHOBHBIE HANIPABJIEHUSI COBPEMEHHOI 24 0 12 0 10 0 0 0 2
OMOTEXHOJIO0THH
UTOT'O 72 0 32 0 32 0 0 8
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4.2. Conep:xxaHue pa3iesioB IUCHUITHHBI

Pazoen 1. MemoOdwvl 0uomexno102uu.

CoBpeMEHHOE  COCTOSSHUE W IEpPCHEKTHBBl  pa3BUTHUs ~ OuotexHosoruu. [lpenmer
OMOTEXHOJOTHH. XapaKTepPUCTUKA PA3TUYHBIX BHJIOB OHMOTEXHOJIOTMYECKOH MPOIYKIHH (MUPOBOU
00BbeM IIPOU3BOJICTBA B HATYPAIHLHOM M JICHE)KHOM BBIPA)KEHUH) U €€ OCHOBHBIE TOTPEOUTEIH.

XapakTeprucTUKa OJHOKIETOYHBIX OPraHU3MOB U KJIETOK )KMBOTHBIX U PACTEHUN KaKk 0ObEKTOB
OouotexHonoruu. lIpoMbIlUIeHHBIE INTaMMBI M TpeOOBaHMS K HHUM. BbigeneHue W CeneKnus
MUKpPOOPTaHU3MOB — MPOJYLEHTOB OHOJOTMYECKH aKTHUBHBIX BEUIECTB. MeTOAMYECKHE MOAXOJbI K
YIYYLIEHUIO IITAMMOB IPOMBIIUIEHHBIX MUKPOOPIaHU3MOB. XapaKTEpUCTHKA MYTaHTHBIX KIETOK U
OCOOCHHOCTH UX UCHOJIb30BaHUS. MeTOIbl KOHCTPYUPOBAHMSI TPOAYIIEHTOB OMOJIOTMYECKH aKTUBHBIX
BEIIIECTB: CENEKIUs, MeTo]] pekoMOnHaHTHEIX JIHK, rubpumomMaast TeXHOJIOTHS.

CrIpbeBas 60aza OMOTEXHOJOTHH.

TunoBble TEXHOJIOTMYECKHE IPUEMbI U OCOOEHHOCTH KYJIbTUBUPOBAHMSI MUKpPOOPTIaHU3MOB,
KJIETOK M TKaHEW pacTeHUM, )KUBOTHBIX M YEJIOBEKA, NONyYEeHHUE BHEKJIETOUYHBIX U BHYTPUKJIETOUYHBIX
POAYKTOB OMocuMHTe3a W OmoTpaHchopmanuu B JabopaTtopuu M mpou3BoicTBe. OcobeHHOCTH
UMMOOUIIN3auH OMOOOBEKTOB U UX IPUMEHEHHE B OMOTEXHOJIOTHH.

Pa3zoen 2. llpunuyunuanvhasn cxema 6uomexno102u4ecko20 npou3eoocniéa.

TpeboBanusi, mpenbsBIsieMble K MUTATENIbHBIM  CyOCTpaTaMm, HCIOJNB3YIOIIUMCI B
OMOTEXHOJIOrMuecKux mnpoueccax. (OCHOBHBIE THUIBlI IUTATEJNbHBIX CpPEH, HCIOJB3YIOLUUXCS B
OMOTEXHOJIOTHH: TPEOOBaHUS K COCTaBY M KaueCTBY, IPUHIUIIBI T0100pa.

[TonroroButenbubie craguu. OpraHu3amus OMOTEXHOJOTHYECKOW cramuu. Kimaccubukarms
MPOLIECCOB (pepMEHTAIIHH.

CBs3p MEXIy pOCTOM W TPOXYKTHBHOCTBIO. IIpomykTel mepBoil m BTOpoW (a3bl pocTa.
[IpeumymiecTBa M HENOCTAaTKU NEPUOAMYECKOTO M HENPEPHIBHOIO KyJIbTUBUPOBaHUA. OCHOBHbIE
napaMeTpbl pocTa MPOJYLIEHTOB. XeMOocTaTHOE KyiabTHUBUpoBaHue. MMmoOumm3anusa. OcoOeHHOCTH
KYJIbTUBUPOBAHUS KIJIETOK JKUBOTHBIX. CYyCHEH3MOHHBIE M KaJUIyCHBIE KYJIBTYPbl PacCTHTEIbHBIX
KJIETOK.

TunoBsle TeXHONOTHYECKHE TIPUEMBI U anmapaTypHoe opopMIIEHUE CTauil KyJIbTUBUPOBAHHUS
(OnocuHTE3a), MOAJEPKAHUS ACENTUYECKUX YCIOBUM, Temmneparypsl, pH cpenbl u ap. mapameTpoB
npoiiecca Ha TpeOyeMOM ypOBHE, TEIUIO- U MacCOOOMEHa; CTaJuil BBIIEICHUS U OYUCTKU MPOTYKTOB
O6uocuHTe3a. BHyTpUKIIeTOUHbIE M BHEKJIETOYHBIE MPOIYKThl. OTAeNeHne KIETOK OT KYJIbTypaibHON
&KHUAKOCTH. CriocoObl pa3pyleHus! KJIETOK.

TectupoBanue OWOJIOTMYECKM aKTUBHBIX BEIIECTB [0 THUIIOBBIM CX€MaM, HaJEeKHOCTU
npolecca, OXpaHbl OKpY)Karolled cpelbl, KOHTPOJsi W O€30MacHbIX YCIOBHHM SKCILTyaTalllu.
BcromoratenbHble cTaguu  TEXHOJIOTMYECKOTO TMpolecca M HUX pojib B OMOTEXHOJOTMYECKOM
IIPOU3BO/ICTBE.

CoBpeMeHHbBIE MOJAXOJbl K CO3JIaHUI0 PEeCcypco- M HHEprocOeperaroiux TEXHOJIOTUH H
MaJIOOTXO/IHBIX TPOU3BO/ICTB.

Pa3zden 3. Ocnosnvle Hanpagi1eHus co8PEMEHHO OUOMEXHOI02UY

IKonocuueckan ouomexnonozusa. XapaKTepUCTUKA IPOOJIEM OXpaHbl U BOCCTAHOBIJICHHS
OKpY’Karollel cpeibl C TOUKH 3PEHHSI UCIIOIb30BaHMs OMOJIOIrMUECKUX METO0B. A3pOOHBIE MPOIIECChHI
OYUCTKM BO3/yXa M BOJbBL. AHa’pOOHBIE TPOIECCHl MepepaboTKH OPraHMYEeCKUX OTXOJIOB,
XapaKTepUCTHKA U PUMEHEHHe Ouorasa.

Cenvckoxozaicmeennan _ouomexnonozusa. TunoBas cxemMa MOJIY4YEHHs IpPEnaparoB
KOPMOBOI'O Ha3HAu€HUsS: KOHILIEHTPATOB BHUTAMHUHOB, AaHTUOMOTHUKOB KOPMOBOIO Ha3HAYEHHS.
[TponsBoncTBO mpeMHKCOB. [IpoM3BOACTBO MHKpPOOHBIX NpenapaToB JUIs PACTEHUEBOJCTBA: IS
3alIUTHl PACTEHUN OT BPEIHBIX HACEKOMBIX; aHTUOMOTHKOB NMPOTUB KOPHEBOW T'HUIM U MYYHUCTOU
POCHI; OaKTepHATbHBIX YIOOPEHUN; CTUMYISTOPOB POCTA PACTEHHI TOPMOHALHON TPUPOJIBI.

Huwesaa ouomexnonozua. KoHuenuus palMoOHAIBHOTO M COAJIaHCHPOBAHHOTO MHUTAHUS.
[Tpoaykiust MUKpOOHMOIOTHYECKOTO CHHTE3a JUIs MUIIEBON MPOMBIIIJICHHOCTU: MPOAYKTHI OEIKOBOH,
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JUTIAHON ¥ YTJIEBOJHOW TPHUPOBI, Tpenaparbl OMOJIOTMYECKH aKTUBHBIX J00aBOK, COIEpPKaITUX
CMECH aMHHOKHCIIOT, TMENTHUIOB, BHUTAMUHOB W MHUKPODJIEMEHTOB, MHIIEBKYCOBBIC 00aBKH;
KOHIICHTPAThl U M30JIATHl OCIKOBBIX BEIISCTB; MPOU3BOACTBO IOJCIACTUTEICH-3aMEHHUTENICH caxapa;
IIPOU3BOJICTBO KOHCEPBAHTOB (HU3MHA).

Meouyunckaa _6uomexnoniozus. Beenenve B MeIUIIMHCKYIO OnoTexHosoruto. OnpenencHue
MEAUIMHCKONW OnoTexHomoruu. OCHOBHBIC 3a7a4d, KOTOPHIE PEIlaeT MEIUIIMHCKAs OMOTEXHOJIOTHSI.
OTnnude MEIUIMHCKUX OHOTEXHOJOIMH OT MEIUIMHCKHX TexHojiorui. IToHsTHEe 0 OHOOOBEKTE.
Knaccudukanus 6n000BEKTOB.

buonanomexnonozua. Ilpenmer ©W  HMHCTpyMEHTapuii  OMOHAHOTEXHOJOTHH,  OOIIas
XapaKTePUCTHKA, UCTOPHS Pa3BUTHS, OCHOBHBIC HAay4HbIC HAMpaBicHHUs. MecTo OMOHAHOTEXHOJIOTUN
Cpeld HAayK €CTECTBEHHOTO Mpoduisi. YCTpOHCTBAa MHUKPO- M HAHOOMOMEXaHWKH, B TOM YHCJIE
MOJICKYJISIPHBIE MOTOPBI, HAHOPOOOTHI, OMOYHUITEI, HAHOCEHCOPHI.

Bbuomexnonozusa_e nezkoii_npomviutiennocmu. Vicnons3oBanue GepMEHTOB MPU MOATOTOBKE
TEKCTUIBHBIX ~ MaTepuaynioB.  [lomudepMeHTHBIE  KOMIO3WIIMKM B TIPOIECCaxX  OYUCTKH
XJIOMYaTOOYMaKHBIX W JIBHSHBIX TKaHeil. Mcmonp3oBaHue LEUII0Na3 B MOJATOTOBKE IIEJUTIOJIO3HBIX
TeKCTWIBHBIX MaTepraioB. {MEpMEHTHl JIi CHUHTETHUYECKHMX MOIOIIUX CPEIACTB. TeXHOJIOruu,
UCIIONB3YIONIHE (PepMEHTHI, B IPOIECCaX OTICIKH KOKU U MeXa.

buozeomexnonocun _u___ouoynepecemuxa. Ilonstue o OuoreorexHomoruu. KpaTkas
XapaKTePUCTUKA OCHOBHBIX IPOIECCOB OHMOr€OTEXHOJIOTHH: OaKTepHUaJbHOE BBINIEIAYUBAHUE
XUMHUYECKHX 3JIEMEHTOB U3 PYyJ, KOHIICHTPATOB W TOPHBIX MOPOJ, OOOramieHue pyn, OmocopOius
METAJIJIOB M HeMeTalioB. Metoasl OOpbObl ¢ METaHOM B IIaxXTax. YTHIIM3ALMS YIIIEKHCIOTHI C
MOMOIIbI0 MUKPOOPTaHU3MOB. MUKpPOOHOIOTHUYECKOE MPOU3BOJICTBO BO30OHOBISIEMBIX MCTOYHUKOB
SHEPIWM: HU3IIMX CIHUPTOB, aleToHa, MeTaHa OWOKOHBEpCHEH OpPraHMYeCKHUX OTXOJ0B |
PacTUTEIBLHOTO CBHIPHA.
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5. COOTBETCTBHUE COAEPKAHUSA JUCHUIIVIMHBI KOMIIETEHIIUAM BAKAJIABPA

Ne B pe3ynbraTe 0OCBOGHUS TUCHUIIIMHBI CTYEHT JOJKEH: Paznen
2
3uams:
1 OCHOBBI OMOTEXHOJIOTUH, OCHOBHBIE OMOOOBEKTHI U METO/IbI pabOTHI C HUMH
2 NPUHLIUIHATIBHYIO CXeMYy OMOTEXHOJIOIMYECKOro MPOU3BOICTBA +
3 METO/]Ibl KYyJIbTUBUPOBAHUS +
4 OCHOBHBIE ITPUHLIUIIBI OPraHU3ALH OMOTEXHOJOTHUECKOT0 IPOU3BO/ICTBA, EI0 HEPAPXUUECKYIO CTPYKTYPY, METO/IbI +
oIeHKH () PEKTUBHOCTH TPOU3BOJICTBA
BaXHEHIIIME IPOM3BOJICTBA IPOMBILICHHON, MEUIIMHCKOM, CEIbCKOX035IICTBEHHON, 3KOJIOIMYECKOH OMOTEXHOJIOTUH,
OMOHAHOTEXHOJIOTUHI
POJIb COBPEMEHHON OMOTEXHOJIOTUHU B PA3BUTHH COBPEMEHHOM SHEPreTUKH, TEXHOJIOTUU BBIJICIEHHUS METAJUIOB U3 PY/L,
JIETKOW MPOMBIIIJIEHHOCTH
Ymems:
S) MOHUMAaTh CYIIHOCTb IIPOLIECCOB, MPOTEKAIOIIMX B JKMUBBIX OPraHW3Max U 3aKOHOMEPHOCTEH B3aWMOAEWUCTBUS +
OopraHu3ma ¢ OKpyKarouien cperoin
6 moA0upaTh anmnaparkl, Ui OCYIIECTBIEHUS TOTO UM MHOTO CII0c00a KyIbTUBUPOBAHUS
Bnaoemp
8 3HAHUAMHU O OMOTEXHOJIOTUU U MPUMEHSAThH UX IPU N3YYEHUH CHIEUAIbHBIX JUCIMUILTUH
9 HAaBbIKAMHU [0 IUIAHUPOBAHUIO M TNPOBEACHHUIO SKCIEPUMEHTOB JI OLEHKU MPUTOJAHOCTH MHKPOOPTaHW3MOB MJIs +
OCYILIECTBIIEHUS] OMOTEXHOJIIOTUYECKOTO MpoIiecca
10 HaBBIKAMHU PabOThI C HAYYHOM, HAYYHO-TEXHUYECKON M MAaTeHTHOU JIUTEpaTypon +

B PE3YIbTAaTSC OCBOCHUA AV CIHUILIMHBI CTYACHT OOJIKCH HpI/IO6peCTI/I CICOYIOIIUEC npogheccuonanvHovle Komnemenyuu u uudukamopbl ux

oocmudicenusn
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Kon m nanmenoBanue INK

Kon u HaumeHoBanne uHaukaropa gocruxenus [K

11

[1K-1. CiocobeH npoBecTH THIWYHBIN (epMEHTAMOHHBIN
Iporecc: MHUKPOOHOJIOTHYCSCKUIT CHHTE3,
ounoTtpanchopmaruro, OMOJECTPYKITHIO B
MIPOU3BOJICTBEHHBIX YCIIOBUAX, IIOJTOTOBUTH CBHIPbE U
MaTepUasbl, BEIICTUTh U OYUCTUTH MIPOYKTHl OMOCHHTE3A,
ouorpanchopmanu, OUOAECTPYKIMH,  OCYIIECTBISATH
TEXHOJIOTUYECKHI  TpoIlecC B COOTBETCTBUU  C
PErjaMeHTOM U MCIIOJIb30BaTh TEXHUYECKHE CPEICTBA JIJIS
M3MEpPEHUS] OCHOBHBIX MapaMeTPOB OMOTEXHOJIOTHYCCKHX
MPOIIECCOB, CBOMCTB CHIPhSI U IPOTYKIIHH.

TIK-1.1. 3Haer BaxkHeilmme OOBEKTHI NEATEILHOCTH U
MPOU3BOICTBA B 00JACTH IPOMBIIIUICHHOW, MEIUIIMHCKOM,
MHUILEBOM, CEIIbCKOXO03SICTBCHHOM, 9KOJIOTHYCCKOM
OMOTEXHOJIOTHH U IPYruX Npoduieii OMOTEXHOJIOTHH U HX
OCHOBHBIE OCOOCHHOCTH, OCHOBHBIC OCOOCHHOCTU CHIPHSI,
MaTepuaoB, MOIYNPOIYKTOB U MPOAYKTOB, MOTYYaeMbIX U
HCITIOJIb3YEMBIX B KPYITHOTOHHAXHOM
OMOTEXHOJIOTHYECKOM TIpoliecce.

[K-1.2. YmMmeer IIPOBECTH acenTUYeCKue
(hepMeHTallMOHHBIE TPOIIECCHI, pa3AelieHUe, BbIICICHUE U
OYUCTKY TMPOAYKTOB MHKPOOMOJIOTMYECKOTO CHHTE3a,
ouorpancopman, OMOIECTPYKIUUA B JTa0OPATOPHBIX U
MTPOMBIIIJICHHBIX YCIIOBHUSX.

[1IK-1.3. Brnageer OCHOBHBIMH CIOCOOAMH YTIPaBISEMOTO
KYJIbTUBUPOBAHUS 00BEKTOB OMOTEXHOJIOTHH,
NOJJIepKaHUs aCeNTUYECKUX YCIOBHI, HABbIKAMU BEACHUS
TE€XHOJOTMYECKOro TMpoliecca Ha OUOTEXHOJIOTMYECKOM
NPEeANPUITHH, YCTAHOBKE, COOPYKEHUHU B COOTBETCTBUU C
TEXHOJIOTHUYECKUM PETIIaMEHTOM.
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6.

IMPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA
6.1. IIpakTHYeckue 3aHATUS
IIpuMepHbIe TeMbl NPAKTHYECKHX 3aAHATHI 110 JUCHUILIMHE.

Ne Nepazmena  Tembl MpakTH4ECKUX (CEMMHAPCKUX ) 3aHIATUN Yacsl
/T JUCHUILTAHBI

1 1 CoBpeMEHHOE COCTOSIHUE U NEPCIIEKTUBBI Pa3BUTHUS 1
OMOTEXHOJIOTUH

2 1 XapakTepHucTUKa OJTHOKJIETOYHBIX OPraHU3MOB KaK 00bEKTOB 1
OMOTEXHOJIOTHH, KJIETOK )KUBOTHBIX U PACTEHUN KaKk 0ObEKTOB
OMOTEXHOJIOTHH

3 1 MeTo1pl KOHCTPYUPOBAHUS MPOAYIIEHTOB OMOJIOTHUECKH 1
AKTHBHBIX BEILIECTB: CENEKIs, MeTo]1 pekoMOnHaHTHBIX JIHK,
ruOpUIOMHAsT TEXHOJIOTUS

4 1 TunoBble TEXHOIOTUYECKUE TPUEMbI U OCOOCHHOCTH 1
KYJIbTUBHPOBAHUS MUKPOOPTAHU3MOB, KIIETOK M TKaHEU pacTeHUN
1 )KMBOTHBIX

5 1 [TorydeHre BHEKIICTOYHBIX ¥ BHYTPUKIICTOUYHBIX TPOIYKTOB 1
OnocuHTe3a 1 OMoTpaHChHOpMAIIMH B JTA0OPATOPUHU U
TIPOU3BOJICTBE

6 2 OcHOBHBIE THIIBI TUTATEIBHBIX CPE]l, UCIOJIB3YIOIIUXCS B 3
OMOTEXHOJIOTHH
[ToaroToBUTENbHBIE CTATUN OMOTEXHOIOTUYECKOTO MMPOU3BOJICTBA

8 Opranuzanusa 6norexHoioruueckoi craauu. Knaccuduxamms 4
MPOIIECCOB (pepMeHTAIINH

9 2 OcHoOBHBIE TapaMeTPhI POCTA MPOIYLIEHTOB 3

10 2 Craguu BBIJICIEHUS U OYUCTKU IPOAYKTOB OMOCHUHTE3a 3

11 3 DKojorudeckasi OMOTEeXHOJIOTUS 2

12 3 CenbCKOX03SIMCTBEHHAST OMOTEXHOIOTHS 2

13 3 [TumeBast OMOTEXHOIOTHS 2

14 3 Menumnumackas OMOTEXHOIOIUA. BHOHAHOTEXHOIOT U 2

15 3 buoreotexHonorus u 6Mo’HEpreTUKa 2

AUCHUIIIMHBI, CTYACHTAM JIY4IIC BCCTO OCYHICCTBIIATHL HAa BECh NICPUOJ U3YUCHU S, IIPECAYCMaTpUBasd

6.2. J1aGopaTopHbIe 3aHATHS

Ha60paTopHLIe 3aHATHUA IO JUCHIUIIMHE HC ITPEAYCMOTPCHBI.

7. CAMOCTOSTEJIBHASA PABOTA

CamocrosiTenpHast paboTa TPOBOIUTCS C IEIBI0 YTITyOJIeH!s 3HAHUH IO TUCITUTIINHE U
MpPEeAYCMaTPUBAET CIAEAYIOIINE BUIBI:

PETYISIPHYIO POpabOTKy MPOMICHHOTO HA JIEKIHUSIX Y9eOHOTO MaTepHana,
MOCEIIEHUE OTPACTIEBBIX BHICTABOK, CEMUHAPOB, KOHPEPEHIIUH pa3InYHOTO YPOBHS;
yuactue B cemuHapax PXTY um. . MenzeneeBa no reMaTuke Kypca;
MOATOTOBKY K Cade 3a4eTa 1o Kypcy.

[InannpoBaHue BpeMEHU Ha CAMOCTOATEILHYIO Pa00Ty, HEOOX0IUMOTO Ha U3yUEHHUE
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MIPY 3TOM PETYJISIPHOE MTOBTOPEHHE MPOMICHHOTO MaTepraia. Marepuall, 3aKOHCIIEKTUPOBAHHBIN Ha
JEKIHSIX, HEOOXOIMMO PETYISIPHO JOTIOJIHATH CBEACHUSIMU U3 JINTEPATYPHBIX UCTOYHUKOB,
IpeJICTaBICHHBIX B paboueii mporpamme. [Ipu paboTe ¢ yka3aHHBIMH UCTOUHUKAMU PEKOMEH]IYeTCS
COCTaBJIATh KPATKHUI KOHCIIEKT MaTepHaia, ¢ 00s13aTeIbHbIM (PUKCHPOBaHUEM OMOIHOTrpaduIecKuX
JAHHBIX UCTOYHHUKA.

8. MPUMEPBI OHEHOYHbBIX CPEJACTB JJIs1 KOHTPOJISA
OCBOEHMUSA JUCHUAIIJIMHBI
CoBOKYIIHast OIICHKA MO JUCIUIUIMHE CKIIAJIBIBACTCS U3 OLICHOK 32 BBIMOJIHEHUE KOHTPOJIBHBIX
pabot (MakcumanbHas onenka 100 6amios).

8.1. IIpumMepbI KOHTPOJIBLHBIX BOMPOCOB /IS TEKYILIEr0 KOHTPOJIsI OCBOEHHS THCIIUILTHHBI

Jyis TeKyIero KOHTPOJI MPEAYCMOTPEHO 3 KOHTPOJIBHBIX PabOThl (IO OJHOW KOHTPOJILHOU
pabore o KaxaoMy pazaeny). MakcuMmanbHash OICHKa 3a KOHTpoJibHbIC paborel 100 GaimoB u
cocrapmsieT o 30 6amioB 3a 1-2 padoty u 40 3a TpeThIO.

Paznen 1. IlpuMepsl BONPOCOB K KOHTPOJbHON padore Ne 1. KonTpoabHass paGora
COJIePKUT JIBa BONpoca, no 15 6aanoB 3a Bonpoc.

Bomnpoc 1.1.

COBpeMeHHOG COCTOSIHHEC U ICPCICKTUBLI pPa3BUTUA OHMOTEXHOJIOTHH.

Bomnpoc 1.2.
TunoBbie TEXHOIOTHYECKHE MPUEMBI U OCOOCHHOCTH KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

Pa3znean 2. IlpuMepnl BOnpocoB K KOHTPOJbHOI padore Ne 2. KonrTposbHasi padora
CO/IeP:KHUT /IBA BOINpoOca, o 15 6a/110B 32 Bonpoc.
Bapuanr 2.1.

[ToaroroBuTenbHBIE CTATUU OMOTEXHOJIOTUYECKOTO MMPOU3BOJICTBA.
Bapuanr 2.2. TunoBble TEXHOJIOTMYECKHUE MPUEMBI U ammaparypHoe ohopMIIEHHE CIOCOO0B
noajepkaHus Temneparypslt, pH cpensl.

Paznen 3. Ilpumepnl BonmpocoB K KOHTPoOJbHOWH padore Ne 3. KoHTpoJbHas padora
CO/IEP:KMT JIBa Bompoca, no 20 6a/110B 3a Bonpoc.
Bonpoc 3.1.

CoBpeMeHHbIE TOJXOMbl K CO3JIaHHUI0 PECypco- U IHEProcOeperaromux TEXHOJOTHH U
MaJIOOTXO/IHBIX PON3BO/ICTB.
Bonpoc 3.2 KoHIleHTpaThl ¥ H30JIATHI OEIKOBBIX BEIIECTB.

8.2. Bonpoce! 1J1s1 HTOTOBOI0 KOHTPOJIS OCBOCHUS AUCHUILIMHBI
HTOoroBelil KOHTPOJIb MO AUCHUIUIMHE HE IPETYCMOTPEH.

@OHJ OLIEHOYHBIX CPEACTB MPHUBEAECH B BHUJAE OTAEIBHOIO JIOKYMEHTA, SBISIOLIETOCS
HEOTHEMJIEMOM YacThI0O OCHOBHOM 00pa30BaTeIbHOM MIPOTrPAMMBI.

9. YYHEBHO-METOJUYECKOE OBECIHEYEHHUE JUCHUIIJIMHBI

9.1. PexomenayeMasi 1uTepaTypa
A. OcHoBHas1 JUTEpaTypa
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1. babycenko E.C., Hlakup W.B., Cyscos H.A., Ilaadunos B.U. Opranuzamnus
OMOTEXHOJIOTMYECKOTO MPOU3BOACTBA: Y4yeOHOe mocodue it By30B / o pen. Kpacnomranosa A.A.
- M.: KOpaiit, 2021. - 170 c.

2. TIpamoBa H.Bb., babycenko E.C., Ilandwunos B. U. buonornueckass  6e30macHOCTh
OMOTEXHOIOTHYeCKUX Mpou3BoacTB. — JleJIm Mocksa, 2010. — C. 132.

b. lonosiHuTebHAS JIUTEpPATypa
1. Tanpiakun, B. A. IlutarenbHble cpeabl IS MHUKPOOHMOJIOTMYECKOTO KOHTPOJIS KadyecTBa
JIEKAPCTBEHHBIX CPEJCTB W MUIICBHIX MPOoaykToB : CrpaBounuk / B. A. T'aneiHkuH U np. - CaHKT-
[TetepOypr : Ilpocnekt Haykm, 2019. - ISBN 978-5-903090-01-X. - Tekct : anekrponssiii // DbC
"KoHcymnbTanT crynenra" : [caiT]. - URL :
https://www.studentlibrary. ru/book/ISBN97859030900lX html (mara oOpamenus: 04.05.2022). -
Pexum noctyna : mo noJmucke.

9.2. PekoMeHayeMble HCTOYHUKH HAYYHO-TEXHHUYECKOH HH(OPMALHHU
— IIpe3eHTanuu K JEKIHSIM.
— MeTtoauyeckne peKOMEH/ IallUU 110 BHITOJIHEHUIO JJA00PaTOPHBIX padoT.

Pocculickne HaydHO-TEXHUYECKHE KYPHAJIBIL:

- «bnorexnonorusay, ISSN 0234-2758

- «[Ipukmnamnas Ouoxumus U Mukpoouomnorus», ISSN 0555-1099
- «Mukpoouosorus» ISSN 0026-3656,

- «XuMH4ecKas MpOMBIIIIEHHOCTH ceroans», ISSN 0023-110X

- «Boma: xumus u sxonorusy, ISSN 2072-8158

- «Mukpobuonorndeckas mpomeInuieHHOCTEY, ISSN 0026-3656.
- «AktyanpHas OuorexHonorusy», ISSN neuarnoii Bepcuu. 2304-4691.
- «OKOoJI0THS ¥ MPOMBITIIIEHHOCTH Poccumy, ISSN 2413-6042

- «XuMuko-papmanesTudeckuii xypramn, ISSN 0023-1134.

- «brnodapmanerrueckuii xypaam», ISSN 2073-8099

- https://www.scopus.com/search/form.uri?display=basic

- http://www.webofscience.com

- www.pubmed.gov

Pecypcbl nHpOpMaIMOHHO—TENTEKOMMYHUKAIIMOHHOM ceTH VHTepHeT:
1.) Blast (http://cn.expasy.org/tools/blast)

2.) Blast (http://www.ncbi.nlm.nih.gov/BLAST)

3.) Protdist, Bionj u DrawTree u3 nakera nporpamm Phylip (http://bioweb.pasteur.fr)
4.) UniProt (https://www.uniprot.org/)

5.) Prosite (http://kr.expasy.org/prosite)

6.) EMBnet (https://www.embnet.org/wp/)

7.) Entrez (http://www.ncbi.nlm.nih.gov/Entrez)

8.) Muscle (http://www.drive5.com/muscle/)

9.) ITOL (https://itol.embl.de/)

10.) PDB (http://www.rcsb.org)

11.) Kegg ( http://www.genome.jp/keqqg/)

12) https://www.scopus.com/search/form.uri?display=basic

13) www.fbb.msu.ru

9.3. CpeacrBa odecnevyeHsi 0CBOCHUSA TN CHUATINHbBI
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Jlia peanuzauuy y4eOHOM MporpamMmbl MOJATOTOBJIEHBI CIENYIOUIME CpelcTBa OOecredeHus
OCBOCHUS JUCIUTIINHBI:

1. KOMIIBIOTEPHBIE NTPE3EHTALIMY HHTEPAKTUBHBIX JICKIIH;
2. 0aHK TECTOBBIX 3aJJaHU JUIsl TEKYIIETO KOHTPOJISL OCBOECHUS AUCLMILIIUHBL
3. 0aHK TECTOBBIX 3aJJaHUI JIJIs1 UTOTOBOT'O KOHTPOJISE OCBOEHUS AUCLUILIIMHBI.

10. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCTTIOJIb3YEMBIX
B OBPA30OBATEJIbHOM ITPOLHECCE

NudpopMalMoOHHYIO TOJAEPKKY H3YYeHHUS AMCHUIUIMHBI ocymecTBiseT WHpopmanroHHO-
oubmuoreunsiii neHtp (MBL) PXTY um. JI.M. MenaeneeBa, KOTOpbI o0ecrieunBaeT 00YyJarOIIMXCs
OCHOBHOH y4eOHOH, Y4eOHO-METOANYECKON M HayYHOH JINTEPAaTypOi, HEOOXOJMMOI JUIsl OpraHu3aluu
oOpa3oBaTenpHOro mpouecca no aucuuiuimHe. OO6mmii o0beM MHoroorpaciesoro ¢onaa MBIl Ha
01.01.2023 cocrasinsietr 1 727 628 3k3.

@®oun  UBIl[ pacnonaraer y4eOHOH, y4yeOHO-METOOUYECKOW M  HAYYHO-TEXHHUYECKOU
auTepatypoil B (opMe MedyaTHbIX M 3JIEKTPOHHBIX M3JAaHHMM, a TaKkKe BKIIOYaeT O(ULHUANIbHBIE,
CIpaBOYHO-OMONIMOrpaduueckue,  CHELUANU3UPOBAHHBIE  OTEYECTBEHHbIE U 3apyOexHbIe
nepuoanueckue U uH@opmauuonHele usganus. MBIl obecneunBaer nocTyn K npogeccCHOHaIbHBIM
0a3aM JaHHBIX, THPOPMAILIMOHHBIM, CIIPABOYHBIM 1 TOMCKOBBIM CUCTEMAaM.

Kaxnprii oOyuarommuiicsi obecrieueH CBOOOJHBIM JOCTYIIOM M3 JIO00H TOYKH, B KOTOPOM
uMeeTcs JIoCTyl K cetd VHTepHeT M K ayekTpoHHO-OmOimoTteyHon cucreme (OBC) YuuBepcurera,
KOTOpasi COAEPKUT PA3JIMUHbIE M3/aHUS MO OCHOBHBIM M3y4aeMbIM JTUCLMIUIMHAM U chopMupoBaHa
10 COTJIACOBAHUIO C MpaBooOIaaTeNsIMI YUeOHOH 1 yueOHO-METOINYECKOI TUTepaTyphl.

Jlnst Gosiee MOHOTO M OMEPATUBHOTO CIIPaBOYHO-OMOIMOrpaduyeckoro U nH(GOPMaIOHHOTO
oOcnyxuBanus B UBL] peann3oBana TeXHOI0THS DJIEKTPOHHOM JOCTaBKU TIOKYMEHTOB.

[TonHbI mepeyeHb 3JIEKTPOHHBIX HMH(OPMALMOHHBIX PECYPCOB, MCIIOJNB3YyEMBIX B IpOIEcce
00y4deHus1, IpeCTaBIEeH B OCHOBHOI 00pa30BaTeIbHON TPOrpaMMe.

11. MATEPHAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHOUIIJIMHBbI
B cooTBeTcTBUU ¢ yueOHBIM IUIAHOM 3aHATHUS N0 AUCUUIUINHE «Beedenue ¢ buomexnonozuio»
MPOBOAATCS B (pOpMe JIEKINN, MPAKTUYECKUX 3aHATHI U CaMOCTOSITENIbHON pabOThI CTYIEHTA.

11.1. Oo6opynoBanue, HeoOX0AMMOe B 00pa3oBaTeJIbHOM IpoLecce:
JlexroHHast yueOHasi ay TuTOpHsi, 000pyJOBaHHAS 3JIEKTPOHHBIMH CPEJICTBAMU JI€MOHCTPAIUU
(KOMIIBIOTEp CO CpEICTBaMU 3BYKOBOCIPOU3BENEHUS, MPOEKTOp, 3KpaH) M ydeOHOU Mebelnbo;
6ubnuoteka, nMeroas padoune KOMIBIOTEPHBIE MECTa JJISl CTYACHTOB, OCHAILICHHbIE KOMITBIOTEPaMHU
C JIOCTYIOM K 0a3aM JaHHBIX U BBIX0JI0M B IHTEpHET.

11.2. Y4eOHO-HATJISIAHBIE TOCOOMS:
OCHOBHBIE MEXaHHU3MBI NIEpEeIaul, U3MEHEHHUS, BOCCTAHOBIICHHS Y PEaM3allui ICHETHYECKOM
uH(pOpMAIMK JTOJDKHBI OBITh TIPE/ICTABICHBI HAa HACTCHHBIX IUIAKaTaX WK C HCIOJIb30BaHUEM
JIEMOHCTPAIIMOHHBIX cpeacTB B popmate Microsoft PowerPoint.

11.3. KomnsbloTepbl, HHGOPMALMOHHO-TEJIEKOMMYHHKAIIUOHHbIE CeTH, ANINAPATHO-
NporpaMMHbIe H AyAHOBH3yaIbHbIE CPEICTBA:
IlepcoHalbHBIE  KOMIIBIOTEPBI, YKOMIUICKTOBAaHHBIC IPUHTEPAMM M  IIPOrPAMMHBIMU
CpeACTBaMU; IPOEKTOPHI U IKPAHBI; JOKAJIbHAS CETh C BBIXOJOM B MIHTEpHET.
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11.4. TleuyaTHble U 3JIeKTPOHHBbIE 00pa3oBaTeIbHbIe  MHGOPMAIMOHHbIE PeCYPChI:

WNHpopManinoHHO-METOJUUECKUE

MaTepuabl:

yueOHbIe

nocobous

10 JUCHUITIIINHEC,

pa3gaTo4yHbI MaTepuai K pasjesiaM JIEKIMOHHOTO Kypca; 3JIEKTPOHHbIE 00pa30BaTeIbHbIE PECYPCHI:
AIIEKTPOHHBIC MPE3EHTALMU K Pa3JieliaM JIGKIMOHHOTO Kypca; yueOHO-METOAWYecKHe pa3paboTKu B
JJIEKTPOHHOM BHJE; CIIPaBOYHbIE MaTepualbl B IEYaTHOM M JJIEKTPOHHOM BHUJE; KadeapanbHas
OubnmMoTeKka >IEKTPOHHBIX HM3AAHUN U JUCCEPTAIMOHHBIX PAOOT, BBIMOJHEHHBIX AaCIUPAaHTAMH M
COTpYJIHUKAMU KadeIphl.

11.5. IlepeyeHb JUIEH3MOHHOIO POTPAMMHOIO o0ecreYeHust

HaumenoBanue PexBu3uTHI KoI1ecTEo Cpox OKOHYaHHUSI
Ne ni/m MIPOrPaMMHOTO JI0TOBOpa . neicTBUsS
JTUTCH3UI
MTPOJTYKTA MTOCTABKU JTUTICH3UU
12 MecsiieB
Microsoft Office (exxeromuoe
Standard 2019 . pOJIJICHHE
150 nunen3mii
B cocrase: KonTpakt Nel75- 15 AKTHBALIH HOJITUCKH C
| T R
. CTaHIIMSIX .
Power Point OOHOBJIEHHYIO
Outlook BEPCHUIO
IPOAYKTA)
12 Mecs1ieB
(exxeromHoe
. poJJIeHHE
KasperSky Endpoint Kontpakt No72- MOJITHCKU C
Security mns 6uzHeca —
2 . . 999A/2022 ot - IIPaBOM
CrangaptHsiil Russian
o 29.08.2022 nepexoja Ha
Edition «
OOHOBIEHHYIO
BEPCUIO
IPOAYKTA)
WINDOWS 8.1 Kontpaxt Ne 62- ii e
3 Professional Get 642A/2013 a Ha paGOqSX OeccpouHas
Genuine ot 02.12.2013 CTAHIISX
12. TPEBOBAHUS K OHEHKE KAYECTBA YCBOEHUSA ITPOI'PAMM
HaumenoBanue OcHoOBHBIE TIOKA3aTENN OIIEHKU ®dopmbl 1
Mo Tynei METO/TBI

KOHTPOJIA U
OIIEHKH

Pa3nen 1. MeTtonnl
OMOTEXHOJIOT U

METOBI paOOTHI C HUMH.
YMeeT: MOHMMAaTh CYIIHOCTh IMPOIIECCOB, MPOTEKAOIINX B

OpraHu3Ma c OKpy»Xaroliei cpenoi.

HU3YyUCHUU CIICHUAIIBHBIX TUCHHUIINH

JKUBBIX OPraHU3Max M 3aKOHOMEPHOCTEH B3aUMOJEHCTBUS

BH&I[GGTZ 3HAHUAMHU O OMOTEXHOJIOTHH U MMPUMCHATH UX TIPpU

3HaeT: OCHOBBI OMOTEXHOJOTHH, OCHOBHBIE OMO00OBEKTHI W OIleHKa 3a

KOHTPOJIbHYIO
paboty Nel (4-
Ui ceMecTp)
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Paznen 2. 3HaeT: NPUHIUNHAIBHYIO CXeMy OuoTexHojorudeckoro OIleHka 3a

[IpuHMnUanbHast NPOU3BOJACTBA; METOAbl  KYJIbTUBHUPOBAHUs, OCHOBHble KOHTPOJIBHYIO
cxeMma HPHMHLHITBI OpraHu3aluu OHOTEXHOJIOTMYECKOTO p2160Ty Ne 2 (4-
OMOTEXHOJIOTHYECKOTO TMMPOU3BOJICTBA, €r0 HEPaApPXUUYECKYI0 CTPYKTYpPY, METOJIbI Hil cemecTp)
MPOU3BOACTBA orieHKH 3(h(PEKTUBHOCTH MTPOU3BOJICTBA

YMeeT: mOHMMaTh CYIIHOCTb IPOLIECCOB, NMPOTEKAOIIUX B
JKUBBIX OPTraHU3Max M 3aKOHOMEPHOCTEH B3aUMOJEHCTBHS
OpraHu3Ma C OKpYKarolen Cpesion;

Biageer: HaBblKaMM 10 IUIAHUPOBAHUIO U IPOBEICHUIO
JKCIIEPUMEHTOB IS OLICHKH IIPUTOTHOCTH
MUKDPOOPIaHN3MOB JUIs OCYLIECTBIICHUS
OMOTEXHOJOIMYECKOI0 IpOLecca; HaBbIKAMH pabOThl ¢
Hay4HOW, HAyYHO-TEXHUYECKOHN U IATEHTHOU JIUTEpaTypou

Paznen 3. OcHoBHBIE | 3HAaET: BOXKHEHIIME  MPOM3BOJACTBA  IPOMBINUICHHOM, OlieHKa 3a

HaIpaBJICHUSA MEIUIIMHCKOM,  CEIIbCKOXO3SMCTBCHHOM, HKOJormdeckon KOHTPOJbHYIO

COBPEMEHHOI OMOTEXHOJIOTHY, OMOHAHOTEXHOJIOTHH; POJIb COBPEMEHHOM p%60Ty Ne3 (4-
. Uil cemecTp)

OMOTEXHOJIOTHH OMOTEXHOJIOTMH B pa3BUTHH COBPEMEHHOW JHEPreTHKH,

TEXHOJIOTMM  BBIICIICHHS METAUIOB W3 pyHd, JErKou
IIPOMBIIIJIEHHOCTH.

VYMeer: noaOupath anmaparsl, A1 OCYILECTBIEHUS TOTO WU
MHOTO crioco0a KyJIbTHBUPOBAHUS

Bnaneer: HaBblkamMu  paboOThl C  HAy4yHOH, Hay4HO-
TEXHUYECKON U MAaTEHTHOW JINTEpaTypou

13. OCOBEHHOCTH OPTAHU3ALINU OBPA30OBATEJIBHOT' O ITPOLECCA IJIs1
HNHBAJINAOB 1 JINL C OIT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbAA

OOy4eHre HHBAJIUIOB U JIMI] C OTPAHMYEHHBIMUA BO3MOXXHOCTSIMU 370POBbSI OCYIIECTBIISIETCS B
COOTBETCTBUH C:

— IlopsinkoM  opraHu3alid ¥ OCYIIECTBJICHHsS  OOpa30BaTEeIbHOW  JESATEIBHOCTH
o oOpa3oBaTeIbHBIM MPOrpaMMaM  BBICIIETO0 00pa3oBaHUsI — TMporpaMMaM OakajiaBpuara,
nporpammaM crenuaiuTeTa, nporpaMmMmaM Maructpatypsl ([Ipukaz MunuctepcTBa HayKu M BBICIIETO
obpasoBanus Poccuiickoit @enepannu ot 06.04.2021 Ne 245);

— IlonoxeHreMm o MOPsIKE OPTaHU3AIUU M OCYIIECTBICHHSI 00pa30BaTeIbHON JESTEIbHOCTH
mo o0Opa3oBaTeNbHBIM MPOTPaMMaM BBICIIETO O00pa3oBaHUs — TNporpamMmaM OakajaBpuara,
mporpaMMaM  CHEIUaNIUTeTa, MporpaMMaM MarucTpaTypsl  (enepalbHOrO ToCyIapCTBEHHOTO
010 KETHOTO 00pa30BaTENLHOTO YUPEKICHUST BBICHIETO 00pa3oBaHus «POCCHUCKHI XHMHKO-
TexHoJIornueckuil yHupepcutrer umenu [[.1. MenneneeBa», NpUHATHIM PEIIEHHMEM YUYEHOTO COBETA
PXTY um. [I.11. Menneneena ot 28.12.2022, npotokon Ne 5;

— MeTroInYecKUMU PEKOMEHJAIUSAMU [0 OpTraHM3alud 00pa30BaTENBHOrO Ipolecca s
oOydeHUs WHBAIUIOB W JIUI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 37I0POBBS B 00pa3oBaTelbHBIX
OpraHU3aIMsaX BBICIIETO OOpa30BaHMs, B TOM YHCIIE OCHAIIEHHOCTH OOpa30BaTEIhLHOTO IMpoIiecca
(yTBepxkaeHBI 3aMecTuTesieM MunucTpa oopa3oBanus u Hayku PO A.A. Kinumoseim ot 08.04.2014 Ne
AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI
«BBeeHue B OMOTEXHOJIOTHIO)

OCHOBHOI1 00pa3oBaTeJIbHOI IPOrpaMMbl
19.03.01 «buorexHoIorus»
®opma 00yueHHs: OuHas

Howmep
OcHOBaHME BHECEHU
n3MeHeHus/ ConepxaHue JOTOTHCHUS/ U3MCHCHHUS
A3MEHEHU/ NOIIOTHEHUS
JIOIIOJIHEHUS
MIPOTOKOJI 3aCeIaHus
1. Yuenoro coBera Ne oT
« » 20 .
MIPOTOKOJI 3acCeIaHus
Yuenoro coera Ne oT
« » 20 .
MIPOTOKOJI 3acCeaHus
Yuenoro coBera Ne oT
« » 20 .
MIPOTOKOJI 3acCeIaHus
Yuenoro coBera Ne oT
« » 20 .
MIPOTOKOJI 3aceqaHus
Yuenoro coBera Ne oT
« » 20 .

22




MunucreperBo Haykn i Bbicinero obpazosanus Poccniickoit ®@exepaunn
tenepainioe rocyaapereeHHoe Gi0/KeTHOE 00pa30BaTEABHOC YUPEKICHHE
BRICIIEr0 0Dpa3oBaHus
«PoceHicKHIl XUMHKO-TEXHOIOTHYECKHIT YHHBEPCHTET
umenn LLH. Menaeneesa»

«YTBEPRTAH)»

FAL: npﬂperﬁopa o ygeduoil pabore
B o e
NG [, X
i 0.
g 2 | /7 ) @.A. Konokonos
R fEEO— 7
':Lg'-}fi 5 .:'.?;';:Tg; A T 2{}23 I

e A
T3 g g
B e e

iwf&??ﬂ e

PABOYAS MPOTPAMMA JUCLMUITJIMHBI

«BBencHue B HAYIHBIC HCCTCIOBAHHAA

Hanpasaenne nogrorosxu 19.03.01 buorexnoorns

Ipoduas noaroroBkn — « BHoTexnoorus»

Keanndukauna «bakaaasp»

PACCMOTPEHO H O10OBPEHO
Ha 1acejaHH MeTonnYecKoil KOMHCCHH
PXTY um. JI.H. Menagencesa

UFPn s

[Ipeacenarens AL Magkapos

v/

Mocksa 2023



[Iporpamma cocrasieHa a.x.H., mpodeccopoM kadeapsl ornorexnonorun A.A. KpacHomranoBoit

[Iporpamma paccmoTtpena u ogo0peHa Ha 3aceganuu kadeapsl onorexaomoruu PXTY um.
.. Menneneea «23» mas 2023 r., nporokon Ne 10.



1. IIEJIb ¥ 3AJJAYM U CIUTIIIMHBI

[IporpamMMma cocTaBiieHa B COOTBETCTBHH ¢ TpeboBanusiMu denepanbHOro rocy1apcTBeH-
HOT0 00pa30BaTEILHOTO CTAHAAPTA BBICIIETO 00pPa30BaHMs — OaKaIaBpUaT [0 HAPABICHUIO IO/~
roToBku 19.03.01 Buomexnonozusn, pekoMeHAAMAMH MeTOIUYEeCKO KOMUCCUU M HAKOIUJICH-
HBIM OIBITOM TIPENOJIaBaHUs AUCHHUILTMHBI Kadenpoit ouomexnonozuu PXTY um. /.. Menne-
neeBa. [Iporpamma paccunTaHa Ha U3y4eHHUE TUCIUILIMHBI B T€YEHHE 6-T0 ceMecTpa.

JucuuruinHa «Beedenue ¢ HayuHbvle ucciedo8anusn» OTHOCUTCS K (aKyIbTaTUBHBIM JIHC-
UIUIMHAM y4eOHoro 1uiana. [Iporpamma MucuuIuinHebl IpeanoaraeT, 4To 00y4aromuecs UMEIOT
TEOPETUYECKYI0 M MPAKTHYECKYIO MOATOTOBKY B 00JIacTH OMOXUMHH, OOIIeH MHKPOOHOIOTHH,
o01u1eit OMOTEeXHOIOTUH.

Heap MMCUMMIMHBI — O3HAKOMHUTH OOYYAIOIIMXCSl ¢ MHCTPYMEHTaMHU, OpraHu3amuei u
METOJI0JIOTHEN HAyYHBIX HCCIe0BaHUN B 00JaCTH OMOTEXHOJIOTHH.

3agauM QUCHUILIMHBI —CHOPMUPOBATH HABBIKH cOOpa, 00pabOTKU M CHCTEMAaTH3allMKA WH-
(OpMaIMOHHBIX HCTOYHUKOB 10 TEME HAYYHOT'O HCCIIeIOBAHMS, IPOBEACHUS aHAIN3a U 0000IICHUS
MaTepUalioB C UX MOCJIEIYIOLIMM HCIIOJIb30BAHUEM B IIPOBEICHIH HAYYHBIX UCCIICOBAHUI; IPUMEHE-
HUS UQPOBBIX UIATHOPM IS IOCTPOCHUS MPE3CHTALMIA U OCBEIICHUS] HAYYHOTO MaTepHaa B BHIC
JOKJIaJI0B, BBICTYIUICHUS HA HAYYHBIX KOH()EPEHIINIX, HAIIMCAHUS HAYYHBIX CTAaTeH, KypCOBBIX PadoT,
a TaKk)Ke BBITYCKHON KBaIU(UKALMOHHON pabOTHI.

HNucuumnHa «Beedenue 6 HayuHble ucciedosanusny npernoaaercs B 6-m cemectpe. Kon-
TPOJIb YCIIEBAEMOCTHU CTYIEHTOB BEIETCS MO MPUHITON B YHUBEPCUTETE PEUTHHIOBOM CUCTEME.

Pabouas mporpamMMa JTUCITUTUTMHBI MOKET OBITh peaJIn30BaHa ¢ MPUMEHEHHEM JICKTPOH-
HBIX 00pa30BaTENbHBIX TEXHOJIOTUN U SJIEKTPOHHOTO 00YYEHHS MOJTHOCTHIO WIIH YACTHYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCHUIIIMHBI

I/IsyquI/Ie JUCHUINIMHBI HAIIPpaBJICHO HA HpI/IO6peTeHI/IC (S (913%:0)1117,€ KOMHeTeHHI/Iﬁ " UH-
JAUKATOPOB MX JOCTHIKCHHUA !
YHI/IBepcaJIbHLIe KOMIICTCHINA U HHAHUKATOPbI UX JOCTUKCHUSA:

HanmMeHnoBaHue
KaTEeropuu Kon n mammeHoBanue Ko 1 HamMeHOBaHWE HHANKATOPA JOCTUKEHHUS
(rpymnmbl) YK YK
VK

VK-1.1 3HaeT MeTOAMKM MOUCKa, cOopa U obpa-
00TKM MH(OPMALIMU; aKTyallbHbIE POCCUNCKHUE U
3apyOekHble UCTOUYHUKHM HHpopMmanuu B cdepe
npo¢eCCuOHAIBHON IeATETHHOCTH,

VK-1.2 VYmeer npuUMeHATh METOJIUKU TIOMCKa,
cbopa u 00padoTKu MH(POPMAIUU; OCYIIECTBIATh
KPUTHUYECKHH aHaJIN3 U CUHTE3 UH(OpMAIH, T10-
JTY4eHHOU U3 pa3HBbIX UCTOYHUKOB; IPUMEHSTH CH-
CTEMHBIN MOAXO] I PEIICHUS TOCTAaBJICHHBIX 3a-
nau;

YK-1.3 Bnageer HaBbIKaMu Toucka, cOopa u 00-
pabOTKH, KPUTHUYECKOTO aHAllM3a W CHHTE3a WH-
(bopmanmu; UCIOIB30BaHUS CUCTEMHOTO MOIX0/1a
JUTSL PEIICHHUs] TIOCTaBJICHHBIX 3a]1a4.

CnocobeH ocymiecTs-
JATh TIOMCK, KpHUTHYE-
CucreMHOE 1 | CKMIl aHAU3 U CUHTE3
KpUTHYECKOe | MHpOpMaluu, IpUMe-
MBIILIJICHUE HATb CUCTEMHBIM IOJ-
XOJ JJIA PELICHHs IIOo-
CTaBJICHHBIX 33]1a4




Hqu)CCCHOHaHLHBIe KOMIICTCHIMU U UHIAUKATOPLI UX JOCTUKCHUSA

OcHoBaHue
3agauga O0BexT niu 00- "
. Kon u Kon n HaumeHoBaHue (mpodeccroHanbHBIN
npogeccuOHATBLHON JacTb
HanmeHoBaHue [1K nHauKaropa goctuxenus 11K CTaHJapT, aHAJIU3 OMBITA)
NEeSATEIbHOCTH 3HAHUS

O060011IeHHBIE TPYIOBBIE QYHKIIHH

Hay‘{HO-I/ICCJIe)IOBaTeJILCRI/Iﬁ THII 3a1a4 HpO(l)ECCHOHaJILHOﬁ JACATCJIBHOCTH

Brimmonnenue texHo-
JIOTUYECKUX paboT B

O6nacte npodeccu- | [1IK-1. Cmocoben mpo- | [IK-1.1. 3naer BakHemme 0ObeKTh | AHaAINW3 TpeOOBaHUU K mpodeccu-
OHAJILHOM JIESATENIb- | BECTH TUIWYHBIA (ep- | JesATSIHHOCTH U MTPOU3BOJICTBA B 00- | OHAIBHBIM KOMITCTCHITUSM, TIPETh-

OMOTEXHOIOTHYe- HOCTHU: MEHTAI[MOHHBI  TPO- | JIACTH MPOMBILIUICHHOMN, MEIUIIH- SBJIIEMBIM K  BBIIYCKHUKAM
CKOM CEKTOpE TeX- — TIOJTyYeHHE | MIPU- | [IECC: MHUKPOOHMOJIOTH- | CKOM, MUIICBOM, CEIIbCKOXO3SHUCTBCH- | HANIPABJIICHUsT  TMOJATOTOBKH  Ha
HUKH, YKOHOMUKH, MeHeHHue GepMeH- YeCKUi CHUHTE3, OHO- | HOU, IKOJOTUYECKOM OMOTEXHOJOTUU | PBIHKE TpyAa, O0OOIIeHHE 3apy-

HMPEATPUATHI U
¢bupm, BbITyCKaro-

Tpanchopmanmo, Ou-
OJICCTPYKIIMIO B TPOMU3-

TOB, BUPYCOB, MHK-
POOPraHU3MOB, Kile-

OC)KHOTO OIIBITa, OMPOC paboTOMa-
TeJel OTpaciii, B KOTOPOil BocTpe-

U Ipyrux npoduieir OMoTeXHOIOTHH
U UX OCHOBHBIE 0COOEHHOCTH, OCHOB-

[IUX WJIH TIPEI0CTaB-
JISTFOIIUX TIPOYKITHEO
U yCIyru ONOTEXHO-
JIOTHYECKOTO MpPO-
¢bus, npeanpusATHA
OoJiee MUPOKOTo
npodus, UCTIONb3Y-
IOIUX MUKPOOUOIIO-
TMYECKUE METO/IbI B
MIPOU3BO/ICTBEHHOM
ITUKJIE, B KOHTPOJIE U
aHaJIN3€e CBIPhS U
MIPOITYKTOB.

TOYHBIX KYJIBTYP
JKUBOTHBIX U pacTe-
HUU, IPOJYKTOB UX
OuocuHTEe3a U O1o-
TpaHcopmanuy;

— TEXHOJIOTUHU TIOITY-
YSHUS MPOIYKIIUHU C
HCTIOJIb30BAaHUEM
MUKpoOuosoruye-
CKOr'0 CHHTE3a, Ono-
KaTajim3a, TeHHOU
WHXCHEPUU 1 HaHO-
OHMOTEXHOJIOTHIA;

— pa3zpaboTka
Hay4YHO-TEXHUYE-

BOJCTBEHHBIX  YCIIO-
BUSIX, TIOATOTOBUThH Chl-
pbe U MaTepHajbl, BBI-
NIeTUTh W OYUCTHUTH
MPOJIYKTHl OMOCUHTE3A,
6uoTpaHcopmanu,

OMOJIECTPYKIIUHU, OCY-
HIECTBIIATh TE€XHOJIOTHU-
YECKHM Ipolecc B CO-
OTBETCTBMM C peria-
MEHTOM M HCHOJb30-
BaTh TEXHUYECKUE
CpeacTBa Juis H3Mepe-
HUS OCHOBHBIX Tapa-
METPOB OMOTEXHOJIOTH-

HbIE OCOOCHHOCTH CHIPhS, MaTepHa-
JIOB, MOJIYIPOIYKTOB U MPOIYKTOB,
MOJIy4aeMbIX U UCIIOJIb3YEMbIX B

KPYIMTHOTOHHA>XHOM OMOTEXHOJIOTHYE-

CKOM ITporecce.

OOBaHBI BBITYCKHUKH B paMKax
HaIpaBJIEeHUS MOITOTOBKH.
Pe3ynbTaThl BHIOJIHEHHS TIPOEKTA
Temmyc No 511426-TEMPUS-1-
2010-1-RU-TEMPUS-JPCR «Pe-
(dopma BeICIIEr0 00pa3oOBaHUs MO
OMOTEXHOJOIMM: pa3paboTka U
YCOBEPLICHCTBOBAHNUE CTaHIApTOB
Y Y4eOHBIX TITAHOB I10 MOJITOTOBKE
OakanaBpOB U MaruCTPOB.
CorocTaBineHue ¢ peKOMEHAI-
SMH K pa3paboTke mIporpamm B
EIIBO u TpeboBaHUSIMH pOCCHIi-
CKUX 00pa3oBaTelbHBIX U Mpodec-
CHOHAIIBHBIX CTaHIapPTOB.

CKOM AOKYMCHTAIIUU | YECKUX Mponeccos, ConocTaBjeHHE C IISCThIM YpOB-
U TEXHOJOTMYCCKUX CBOMCTB CBIpbA U IIPO- HEM IIPOCKTa HaHHOHaHBHOﬁ
PCrjlaMCHTOB Ha AYKIIUHN PaMKHn I(BaJII/I(I)I/IKaI_[I/Iﬁ

4




IPOU3BOJICTBO OHO-
TEXHOJOTMYECKOM
IPOJLYKLIH;

— 3KCILTyaTaIus
OHMOTEXHOJIOTHYC-
CKHX TPOIIECCOB U
MIPOU3BO/JICTB B CO-
OTBETCTBHH C TpeOO-
BaHHUSIMH HAI[HO-
HAJIbHBIX U MEXTY-
HApOIHBIX HOpMa-
THBHBIX aKTOB;

— OpraHM3aIys |
IIPOBEJICHUE KOH-
TPOJISt KAYEeCTBA ChI-
Pbsl, TPOMEKYTOU-
HBIX TIPOAYKTOB U
TOTOBOM ITPOJYK-
LK,

— 00eCITeueHHE KO-
JIOTUYeCKOM 0e3-
OITACHOCTH OHOTEX-
HOJIOTUYECKHUX IPO-
U3BOJICTB M O0BEK-
TOB.

OO6mbexThI mpodeccu-
OHAJILHOM JIeATeIh-
HOCTH:

— MHUKPOOPTaHU3MBI,
KJIETOYHBIC KYIIb-
TYPBI )KUBOTHBIX U
pacTeHui, BUPYCHI,

Poccuiickoit ®@epnepanuu, paspa-
6otanHbIM B 2012 T., ¢ TECKPUNITO-
paMu ypoBHS

OaxanaBpa, LIECThIM YPOBHEM KBa-
maduxanuit HPK, 3adukcuposan-
HOM B 3aKoHE 00 0Opa3zoBaHUU B
Poccuiickoit ~ ®enepanuun  OT
29.12.2012 r. No 273-®3, ¢ nep-
BOIl CTYIIEHBIO BBICIIEr0 00pa3o-
BaHusi EBponelickoil paMKu BbIC-
mero oopazoBanus (QF-EHEA), ¢
niecTsiM ypoBHeM EBpomneiickoit
paMK¥ KBanmupUKamii st o0yde-
HUS Ha NPOTSHKEHUM BCEH JKU3HU
(EQF-LLL).

[TpodeccnonanbpHbIM CTaHJApT
«Cnenuanuct B o0OnacTu paspa-
OOTKH, COMPOBOXACHUS U HHTE-
rpalyy TEXHOJOTUYECKUX MPOIIeC-
COB U ITPOU3BOJICTB B 001aCcTH OHO-
TEXHUYECKUX CHUCTEM M TEXHOJIO-
TUI», YTBEPKAEHHBIN TPUKA30M
MuHnucrepeTBa TpyAa U COLMAIIb-
Hoif 3amuTtel P® or 28.12.2015
Nol157n.

O06o00uieHHas TpyaoBas QyHKIMS:
A. Pa3zpaboTka u UHTErpanus
OMOTEXHUUYECKUX CHUCTEM M TEXHO-
JIOTHH, B TOM YHCIIC METUITAH-
CKOT'0, 9KOJIOTHYECKOT0 U OHOMeT-
PUYECKOr0 Ha3HAYEHUSI.




dbepmenTs1, 61010~
TMUYECKU AKTHBHBIE
BEIIIECTBA,

— IpuOOpBI U 000PY-
JIOBaHUE JUIS UC-
H0JIb3YEMBIX MUKPO-
OpPraHu3MOB, KJie-
TOYHBIX KYJIBTYP,
MOJTy4aeMBbIX C UX
MOMOILBIO BEIIECTB
B J1a0OpaTOPHBIX U
IPOMBIIIJIEHHBIX
YCIIOBHSX;

— YCTaHOBKH U 000-
pyIOBaHUE IS TIPO-
Be/IeHUs1 OMOTEXHO-
JIOTHYECKUX TpOIIec-
COB;

— periJaMeHTHI Ha
HPOM3BOJICTBO MPO-
JTYKTOB OMOTEXHO-
JIOTMH, HALIUOHAJIb-
HBIE ¥ MEXKTYHAPO/I-
HbI€ CTaHAAPTHI;

— Cpe/cTBa KOH-
TpPOJISL KaYyecTBa Chl-
pbs, nonydadpuxa-
TOB U TOTOBOM ITPO-
JTyKITHH;

— Cpe/ICTBA OLICHKH
COCTOSITHUSI OKpYXKa-
IOLLEH Cpeabl U

A/03.6 — IIpousBoacTBO OHOTEX-
HUYECKHUX CHUCTEM.
[IpodeccronanbHbIi cTaHAAPT
«Crienuanuct no NpOMBIIUIEHHON
(dapmanu B 00JACTH MPOU3BOJI-
CTBa JIEKAPCTBEHHBIX CPEACTBY,
YTBEPKIAEHHBIA IIPUKa3oM MuHHU-
CTepCTBa TPyJla U COLIMAIBLHOM 3a-
mutel PO or 22 masg 2017 r. No
430m.

O060061eHHas TpyaoBas QpyHKLINA:
A. Beinonnenue padoT 1o BHeIpe-
HUIO TEXHOJIOTMUYECKUX MPOLIECCOB
OpU TPOMBIIUIEHHOM TPOU3BOJI-
CTBE JIEKAPCTBEHHBIX CPEJCTB.
A/01.6 — Pa3paboTka TEXHOJOTH-
YECKOW JOKYMEHTALlMU TpPU TIPO-
MBIIIUIECHHOM TIPOM3BOJCTBE JIE-
KapCTBEHHBIX CPEJICTB.

A/02.6 — Benenue TexHoIOTHYE-
CKOTO TpoIecca Mpu NPOMBIILIEH-
HOM IIPOM3BOJICTBE JIEKapCTBEH-
HBIX CPEJICTB.

A/03.6 — KoHTposb TeXHOJIOTHYE-
CKOTO TpoIecca Mpu NPOMBIILIEH-
HOM IIPOM3BOJICTBE JIEKapCTBEH-
HBIX CPEJICTB.
[IpodeccronanbHbIi cTaHAAPT
«CrenuanucTt — TEXHOJIOT B o0a-
CTH OMO’HEPreTUYECKUX TEXHOJIO-
TUI», YTBEPKACHHBIA IPHUKA30M
MuHucrepcTBa Tpyaa u
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3alIUTHI €€ OT TEX-
HOTEHHOT'O W aHTPO-
IMOTEHHOTO BO3/ICH-
CTBUS.

conuaabHon 3amuTel PO ot 21 ne-
kabps 2015 r. No 1054m.
O06o06mieHHas TpyaoBast PyHKIIHS:
B. BeneHue TEXHOJIOTMYECKOIO
mpolecca MNpOU3BOACTBA 3HEPro-
HOcUTEJEeH U3 BO300HOBIIIEMOTO
CBIPbSl OMOTEXHOJOTHYECKUM Me-
TOJIOM.

[IpodeccronanbHbIi cTaHAAPT
«CrenuanucT 1o KOHTPOJIIO Kaue-
CcTBa OHMOTEXHOJIOTMYECKOTO IIPO-
M3BOJICTBA IIPENapaToB [ pacTe-
HUEBOJICTBAY, YTBEPKAEHHBIN
npukazoM MuHHCTEpCTBa Tpyda U
conraabHon 3amuTel PO ot 21 ne-
kabps 2015 r. No 1043H.
O060061eHHas TpyaoBas QpyHKLINA:
A. KoHTposnb kauecTBa OMOTEXHO-
JOTHYECKOW TPOAYKIIMH Ha BCEX
JTamax MPOU3BOJICTBEHHOTO IPO-
1ecca.




B pe3ynbraTe u3yueHus: AMCUUILUIMHBI CTYACHT OakaiaBpuaTa J0JKEH:

3name:
- OCHOBHBIE MOJIX0/IbI, METOJIbI U ATAIbl HAYYHO-HCCIIEIOBATEIHCKON PaOOTHI;
- OCHOBHBIE BUJIBI, (DOPMBI HAYYHO-HUCCIIEA0BATEIILCKON PabOTHI;
- METOJIOJIOTHIO U METOJIMKY HAYYHOT'O MCCIIEIOBAHMUS;
- BUIbI HH()OPMAIIMOHHOTO MOKMCKA /I HAYYHOTO UCCIICIOBAHMS.

Ymems:
- OTIPENENIATh 1IeJTb, 3314, O0BEKT, IPEAMET UCCICIOBAHUSI B 00JaCTH OMOTEXHOJIOTHH;
- MIOJIb30BATHCSI OCHOBHBIMH MCTOYHHKAMH HH(POPMAIIUH [T COCTABJICHHS TUTEPATyPHOTo 0030pa;
- HHTEPIPETUPOBATH PE3yJIbTAThI HCCIICAOBAHHS.

Braoemy:

- HOHSITI/If/'IHbIM aHHapaTOM B O6HaCTI/I HayLIHOFO HUCCJIICAOBAHUA,
- HABBIKaMH O(bOpMHeHHH peSYJ'IBTaTOB Haquoro HCCJICAOBAaHUA, HAIIMCAHUA HayIIHBIX CTaTeﬁ Hn TC3HU-
COB.

3. OFbEM JUCHUILIMHBI Y BUJIbI YYEBHOM PABOTHI

O0beM TUCUMILIUHBI
Bup yuyeoHoii padoTbl Axax, | Acip.
3E
4. 4.
O01masi Tpy10eMKOCTh TUCIHILIHHBI 2,0 12 54
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHATHUS: M1 32 24
B TOM 4HcJIe B (h)opMe NPAKTHYECKOi#i MOATOTOBKH 0 0 0
Jlexumn 0 0 0
B TOM 4YHCJIe B (popMe MpaKTUUECKON MOATOTOBKH 0 0 0
[Tpaktuyeckue 3ansatus (I13) 0,89 32 24
B TOM 4HCIe B GopMe MPAKTHYECKON TOJATOTOBKH 0 0 0
JIaGoparopusbie pabotsl (JIP) 0 0 0
B TOM 4HCIe B GopMe MPAKTHYECKON TOJATOTOBKH 0 0 0
CamocrosiTesbHasi padoTa 1,11 40 30
KoHTakTHas camocTosiTellbHas paboTa 111 0,2 0,15
CamocTosiTenbHOE U3YUYEHHE Pa3/1eJI0B JUCIUILIMHBI ' 39,8 29,85
Bua KoHTpOJIA:
3auer o | o | o
Buj nTOroBoro KOHTpoOJIs: 3auer




4. COAEP) KAHUE JUCHUUIIJINHbI

4.1. Pa3aesnl TMCHUILINHEBI U BUABI 3aHATHI

AKkazieM. 4acoB

No B T.4. B B T.4. B Mpaxk BTY.B | o o pa- B T.4. B Cam
wn Pa3znes nucuumInHbI Bcero dopme Jlekuunu dopme M. dopme 50TEL dopme paGoTa
np. NOAIr. np. NOAIr. np. NOAr. np. NOAT.
BBenenmue. 2 0 0 0 1 0 0 0 1
1 Pasznen 1. Hayka u ee poJib B pa3Bu- 18 0 0 0 8 0 0 0 10
THH 00IIeCTBA
1.1 | Hayka Kak cuctema 9 0 0 0 4 0. 0 0. 5
1.2 | Llenp u 33124 HAYKH 9 0 0 0 4 0 0 0 5
5 Pa3nen 2. HayuHoe uccienoBaHue u 27 0 0 0 12 0 0 0 15
€ro Tanbl
21 DTtarnsl Hay4HO-UCCIIE0BATEIbCKOM pa- 9 0 0 0 4 0 0 0 5
00ThI
29 MeTo/1070rn4ecKrue OCHOBBI HAYYHOTO 9 0 0 0 4 0 0 0 5
3HaHUS
23 HJ‘IafII/IPOBaHI/Ie HAy4YHO-MCCIIEI0BATENb- 9 0 0 0 4 0 0 0 5
CKOM paboThI
Pa3znen 3. Undopmannonno-omodano-
3. | rpa¢myeckuii nouck. budauoreunnie 25 0 0 0 11 0 0 0 14
cHCTeMbI M 0a3bl JAHHBIX.
31 WNudopmannoHHas KyapTypa: MOHATHE 6 0 0 0 5 0 0 0 4
Y KOMITOHEHTBI
3.2 | Mudopmarmonnsle pecypcesl Poccuu 8 0 0 0 3 0 0 0 5
33 O6paboTka pe3ynbTaToB HHGOPMAIIH- 11 0 0 0 6 0 0 0 5
OHHO-0MOIMOTrpagUUECKOro MOUCKa.
UTOro 72 0 0 0 32 0 0 0 40




4.2 Conepxxanue pas3aesioB QM CIUATIINHbBI
BBenenune. 3HAKOMCTBO C MPEAMETOM UM OCHOBHBIMH MOHSATHUSMHU Y4€OHOW MUCHUILIMHBEI «Oc-
HOBBI HAYYHBIX HCcleoBaHU». O030p OCHOBHBIX BUJIOB HAYUYHBIX HccienoBaHuil B Poccuu u 3a
pyOexxoM. 3HaueHHe U pOJib HAYKH B COBpeMEHHOM Mupe. HayuHoe uccnenoBanue, ero CymHoCTh
1 ocobeHHocTH. OcOOEHHOCTH HAayYHBIX MUCCIIEAOBAHUN B 00JaCTH OMOTEXHOJIOTHH.
Pa3nen 1. Hayka u ee posib B pa3BUTHH 00111eCTBA
1.1. Hayka kak cucrtema. OCHOBHbIE TOJIXOJbl K ONPEACIICHUIO MOHATHI «HayKay», «HAyYHOE
3HaHUE», «HAyYHOE No3HaHUe» OTIIMYUTENbHbIE IPU3HAKK HayKu. [Iponiecc pa3BuTus HayKu.
1.2. leapb u 3apaun Hayku. CyObekT u 00bekT Hayku. Knaccudukanus Hayk. YpOBHH Hay4dHO-
rono3HaHus. XapakTepHble OCOOCHHOCTH COBPEMEHHOM HAYKH.
Pa3zgen 2. HayuHoe ucciegoBanue M ero 3Tanbl
2.1. Jranbl Hay4YHO-HCCJIEJ0BATEeNbCKON padoTbl. OmnpenencHue HaydyHOTO MCCIIEAO0BaHUS.
[{enu v 3a7aun HAyYHBIX UCCIIEOBAHMM, UX KJIacCU(UKALNSA 110 PA3TUYHBIM KpuTepusiM. OCHOB-
HbIE TPEOOBAHMS, IPEIBSIBIIEMbIC K HAYYHOMY UCCIIe0BaHUI0. POPMBI M METO/IbI HAYYHOTO HC-
cienoBanus. TeopeTuuecKkuil ypoBEHb UCCIIEIOBAHUS U €0 OCHOBHBIE DJIEMEHThI. DMIUPUYECKUNA
YPOBEHb MCCIIEJOBAHUS U €ro ocoOeHHocTu. [IpaBuibpHas opranu3anys HayqYHO-HUCCIEI0BATENb-
CKOM pabOoTHI.
2.2. MeTo0s10THYeCKHE OCHOBbI HAYYHOTI0 3HaHus. [[oHATHE METO0JI0TUU HAYYHOTO I103HA-
HUS. YpOBHU MeTojoforuu. Metof, crocod u meroauka. O6meHnayunas u ¢puiaocopckas METo-
JIOJIOTHSI: CYIITHOCTh, 001ue mpuHImbL. Kitaccupukanus o0eHayqIHbIX METOI0B TTo3HaHus. O0-
HIENTIOTUYECKUE, TEOPETUUECKUE U SMITUPUUECKHUE METO/IbI UCCIIEIOBAHUSI.
2.3 [InanupoBaHHe HAYYHO-HCCJIeI0BaTeNbCKOI padoTbl. DopmynupoBaHue TEMbl HAYYHOTO
uccienoanus. Kputepuu, npeapsapisemMble K TeMe HaydyHoOro uccienoBanus. [loctanoBka mpo-
Onembl uccienoBaHus, ee 3tanbl. OnpeneneHue Lenu U 3ajgad uccienoanus. [lnanuposanue
HAy4YyHOTO uccienoBanus. Paboyas nporpamMma riccieoBanuii u ee cTpykrypa. CyObeKT u 00BEKT
Hay4yHOro uccienoanus. MaTeprperanyst oOCHOBHbIX NOHATUH. [11aH u ero Buabl. AHaIN3 3KCIIe-
PUMEHTANBHBIX UCCleoBaHUNi. POPMYIMPOBAHUE BHIBOIOB.
Paznen 3. Undopmaunonno-oudanorpadpuueckuii nouck. budaunoreynnie cucreMbl U 6a3bl
JAAHHBIX.
3.1. UudopmanuoHHasi KyJbTypa: MOHATHE U KOMIOHEHTHI. Posb nHpOpMaIIMOHHON KyIb-
TypBl B COBpeMeHHOM ob1ecTBe. Hpopmanmonno-oubanorpapudeckuit nouck. Pegeparupusie
u oubnuorpaduueckue 0a3pl JaHHBIX. [luTaTHBIe 62361 MaHHBIX: Poccuiickuil MHAEKC HAYYHOTO
nutupoBanus (PUHLI), mexnynapoansie cuctemsl nutupoBanus Web of Science u Scopus.
OneHka pe3yabTaTUBHOCTU HAYYHOM JEATEIbHOCTU C UCIIOJIb30BAHMEM HAyKOMETPHUECKUX I10-
KazareJeu.
3.2. Undopmaunonnnie pecypcbl Poceuu. ['ocynapcTBeHHas cucreMa HaydYHO-TEXHHUYECKOM
uH(popmManu u bubnmuorteunas cucrema Poccuu: denepanbHbie OpraHbl HAYYHO-TEXHUYECKON HH-
dbopMaruu, HeHTpaJIbHbIE OTPACIEBbIE OPraHbl MH(POPMAIUHU, TEPPUTOPUAIBHBIE OpTaHbl HAYYHO-
TeXHU4ecKoi nHpopmauuu. bubnuorednas cucrema Poccun: penepanbubie Oubnuoreku Poccun,
oubmmotexku Poccuiickoil akageMun HayK, OMOIMOTEKH 00pa30oBaTENbHBIX yupexkaenuii, Madop-
MaruoHHO-O0ubmmoTeunslil eHTp PXTY um. 1. 1. Menneneesa. CotpyaHudecTBo 6MOIHMOTEK B
MCIIOJIb30BaHUU MH(POPMAIIMOHHBIX PECYPCOB.
3.3. O6paboTka pe3ybTaTOB HHPOPMANMOHHO-OMOIHOrpaduyeckoro noucka. CocrapieHue
criicka nuteparypsl. LlutupoBanue m opopmiienne 6ubauorpaduuecKknx CChUTOK. AHHOTAIIHSL.
Pedepat. O630p muTepatypsl.
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5. COOTBETCTBHUE COAEPKAHUA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA JUCHUTIJIMHBI

Paszgen | Pasmen | Pasnmen
Ne B pe3ynbrare ocBOE€HUS AUCHUIIINHBI CTYAEHT JOJIKEH: 1 2 3
3HaTh:
1 |- ocHOBHBIE OJXO/IbI, METO/IbI M ATAIBI HAYYHO-MCCIIEIOBATEIbCKON pabOTHI; +
2 |- OCHOBHbIE BH/IbI, (DOPMBI HAYYHO-UCCIIEIOBATEIBCKON pabOThI; +
3 |- METOJIOJIOTHIO M METOJMKY HAYYHOTO MCCIIEJOBAHHUS; +
4 |- Buapl MHOOPMAIIMOHHOTO MMOWCKA JIJI1 HAYYHOTO MCCIICIOBAHMUS. +
YMmern:
5 |- ompenensiTh 1IeTb, 3a1a4H, 00BEKT, MPEAMET UCCIICJOBAaHNUS B 00J1aCTH OMOTEXHOJIOTHH; + +
6 |- MoJIb30BaTHCSI OCHOBHBIMHM UCTOYHHKAaMH HH(OPMAILIUK ISl COCTABJICHHS JINTEPATYPHOTO 0030pa; +
7 |- IHTepIPETUPOBATH PE3YJIbTATHI UCCIICIOBAHUSI. + +
Baanern:
5 |- NOHATHITHBIM aNmapaToM B 00JACTH HAYYHOTO HCCIICTOBAHMYSI, + + +
g |- HaBbIKaMH oopMiIeHHs pe3yIbTaTOB HAYYHOI'O UCCIICOBAHMS, HAIIMCAHUs HAYYHBIX CTaTed U Te3H- +
COB.
VYK-1.1 3naer meroguku moucka, coopa u oOpa-
00TkM HH(OPMALINY; aKTyalIbHBIE POCCHIICKUE U 3a-
pyOexxHbIE HCTOUHUKH MHpOpMaIuu B cdepe mpo- + +
(beccuoHaTbHON 1EATENBbHOCTH,
YKL CIEOCO6GH OCYHICCTBIITE TIONCK, KDI- [y 1 5 yyreer MIPUMEHATh METOJUKH MTOUCKa, cOopa
7 | THUICCKIT QHATMS I CHHTES MHpOpMALH, 1 00paboTKH MH(}OpPMALUK; OCYIIECTBIATh KPUTHU-
MPUMEHSTh CUCTEMHBIN MOAXOJ NSl pellie- pa PMAIIHIT, OCYIL puTi”
HUST TTOCTABEHHbIX 3a/1a4 YeCKU aHaJIu3 U CUHTE3 HH(pOpMaIHH, NIy e HHO + +
U3 pa3HbIX MCTOYHHUKOB; MPUMEHSATh CHUCTEMHBIN
MTOJIXOJ1 JJIsl PELIEHUs IOCTaBJICHHBIX 33134,
VYK-1.3 Bnaseer HaBpIKaMu TIOMCKa, cOopa U o0Opa-
00TKH, KPUTHUECKOTO aHalIM3a U CUHTe3a HHpopMa- + +

[IUW; UCTIOIH30BAHMS CHCTEMHOTO MOIX0/1a IS pe-
LIEHNS TOCTABJIEHHBIX 3a/1a4.
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ITIK-1. CnocoGeH nmpoBecTH TUIMHYHBIN (ep-
MEHTAI[MOHHBI TIPOIECC: MUKPOOHOIIOTH-
YECKUA CHHTE3, OmoTpaHcdopmanuo, Ou-
OJIECTPYKIIMIO B MPOU3BOJICTBEHHBIX YCIIO-
BUSIX, TIOJTOTOBUTHh CBIPE W MaTEpUAIbI,
BBICTTUTh U OYHCTUTH MPOTYKTHl OMOCHH-
Te3a, OMoTpaHchopMaluK, OMOIECTPYKIINH,
OCYIIECTBIISITh TEXHOJIOTHUECKUN TIPOIECC B
COOTBETCTBUH C PErJIaMEHTOM M HCIIOJIb30-
BaTh TEXHUYECKUE CPEJICTBA JJIST U3MEPEHUS
OCHOBHBIX TIapaMETPOB OHMOTEXHOJIOTHYEC-
CKHUX TIPOIECCOB, CBOWCTB CHIPHS U MPOJIYK-
yZ071

T1IK-1.1. 3HaeT BaxkHeHIMe 00BEKTHI AEATEIBHOCTH
Y MPOU3BOJICTBA B 00JaCTH IPOMBIIUICHHOHN, ME/IH-
IIMHCKOM, IMHIIEBOM, CEIbCKOXO3AMCTBEHHOM, KO-
JOrMYecKOW OMOTEXHOJIOTUH U JPYTUX Hpoduieit
OHMOTEXHOJIOTUH U MX OCHOBHBIE OCOOECHHOCTH, OC-
HOBHBIC OCOOCHHOCTH CBIPbS, MAaTEpPHAIIOB, TOTY-
MPOAYKTOB U MPOAYKTOB, TIOJy4aeMbIX U HUCITONb3Y-
€MBIX B KPYITHOTOHH2)XHOM OHMOTEXHOJIOTHYECKOM
rporiecce.
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITUSA

HpI/IMepHLIe TEMbI IPAKTUYIECCKUX 3aHATHI 10 AUCUHUILIHHE.

Ne i/ Ne pasnena TeMbl MPaKTUYECKUX 3aHATUI Yacrwl
JMCHUTUIMHBI

1 1 2
Hayunoe uccnenoBanue, ero CymHoOCTb U 0COOEHHO-

2 1 ctiu. OCOOGHHOCTH HAy4YHBIX HCCIIEOBaHUM B 00J1a- 2
CTH OMOTEXHOJIOTHHU

3 1 O0630p OCHOBHBIX BUJIOB HayUHBIX UCCIICIOBAHUI B 2
Poccun u 3a pyoekom.

4 1 Hayka kak cucrema. 2

&) 1 Llenb 1 3a1a4n HAYKU 2
OcHoBHbIE TpeOOBaHUS, IPEIBABISEMbIC K HAYU-

6 2 HOMY HCclIeoBaHN0. DOPMBI 1 METO/IbI HAYYHOTO 2
HCCIIeIOBaHMUSI.
Omnpenenenue HayyHOro uccaenoBanus. Llenu u 3a-

7 2 a4yl HAYYHBIX UCCIIEOBAHUH, UX KJIacCU(PUKALIUS 2
10 PA3JIUYHBIM KPUTEPHUSIM.

8 5 Teo;v)emqecxnﬁ YPOBEHb UCCIICIOBAHMS AMITHpPUYC- 9
CKUU YPOBHHM MO3HAHUS U UX OCHOBHBIE 3JIEMEHTHI.
[ToHsATHE METOAOIOTHH HAYYHOI'O ITIO3HAHUSA. Y POBHU

9 2 Meroaojorun. O0meHayuHas u rrocodpckas MeTo- 2
JIOJIOTHUSL: CYLITHOCTb, OOIIME MPUHIIMIIBL.
[InanupoBanue Hay4HOro uccienoBaHus. Pabouas

10 2 IIporpaMMa HMcciaeloBaHui U ee CTpyKTypa. CyObekT 2
1 00BEKT HAYYHOT'O UCCIIEeIOBAHUSI.

11 2 AHanm3 3KCEePUMEHTAIBHBIX UCCIIeT0BaHUNA. Pop- 2
MYJIUPOBaHKE BBIBOJIOB.

12 3 NudopmanroHHas KyIbTypa: MOHITHE U KOMITO- 5
HEHTBI.

13 3 OneHka pe3yabTaTUBHOCTH HaY4YHOM AEATENbHOCTH ¢ 2
UCIOJIb30BAHUEM HaYKOMETPUUECKUX MOKa3aTelNei.
HuraTtHbie 6a3b1 JaHHBIX: Poccuiickuii MHAEGKC Hay4-

14 3 Horo uutuposanus (PUHL), mexxnynapoaasie cu- 2
creMbl nutupoBanusg Web of Science u Scopus

15 3 CocraBnenne crnmcka aureparypsl. LlutupoBanue u 5
oopmienue 6ubIMOrpagUIECcKnx CChUIOK.

16 3 Annoranus. Pedepar. O630p nurepatypsl. 5

6.2 JlaGopaTopHbIe 3aHATHS

JlaGopaTopHble 3aHATUS NO IUCUUIUIMHE «Beedenue ¢ nayunvie ucciedoeanusn» He
IPEyCMOTPEHBI.
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7. CAMOCTOSATEJIbBHASA PABOTA

CamocrosarenbHas padoTa MPOBOJUTCA C IENbI0 YIITYOJNeHHUs 3HAHUN 1O AMCUUIUIMHE H
pelycCMaTpUBAET:

— O3HAKOMJICHHE M PabOTy C 3JIEKTPOHHO-OMOIMOTEUHBIMU CUCTEMAaMH, BKIIIOYAs Iepe-
BOJIbI ITyOJIMKAIIi U3 HAyYHBIX KYPHAJIOB, IUTHPYEMBIX B 6a3zax Scopus, Web of Science, Chem-
ical Abstracts, PUHII;

— ydacTue B Hay4HBIX CEMUHApax U KOH(EpEeHLUsX, IPOBOJUMBIX Ha Kadeape Ouorex-
Honoruu PXTY nMm. 1. Menneneena;

— mnocemenue npodunbHbIx HUW 1 HaydHbIX 1aboparopuii kadenpsr,

— TOJTOTOBKY K BBIIIOJHEHHUIO KOHTPOJIBHBIX PabOT 1O MaTeprany JUCHUTUIMHEI;

[1nanupoBaHue BpeMEHHU Ha CAMOCTOSITENIbHYIO paboTy, HEOOXOIMMOT0 Ha U3YUYEHHUE AHC-
LUIUTAHBL, CTYACHTAM JIy4Ille BCErO OCYIIECTBIIATh Ha BECh MEPUOJI U3YUEHUs, IIpeyCMaTpUBast
IIPU 3TOM PETYJISIpHOE OBTOPEHHE MPOIACHHOTO MaTepuasna. MaTepuai, nojgydeHHbIH Ha 3aHs-
THUSIX, HEOOXOAUMO PETyJIIPHO JOTOJHATH CBEICHUSIMH U3 JINTEPATYPHBIX HCTOYHUKOB, ITPEICTAB-
JeHHBIX B paboueit mporpamme. [Ipu pabore ¢ ykazaHHBIMH HCTOYHUKAMH PEKOMEHAYETCS CO-
CTaBIISITh KPATKUH KOHCIEKT MaTepuala, ¢ 00s3aTeIbHbIM (PUKCUpOBaHHEM OHOIMOTrpaduyecKmx
JAHHBIX UCTOYHHUKA.

8. MPUMEPBI OHEHOYHBIX CPEJACTB JJIs1 KOHTPOJISA
OCBOEHMS JUCHHUAITIJIMHBI

CoBOKyITHas OLIEHKA TI0 TUCIUTUIMHE CKJIaIBIBACTCS U3 OIICHOK 32 BBITIOJTHEHUE KOHTPOJIb-
HBIX paboT (MakcumanbHas onenka 100 6amioB).

8.1. IlpuMepbl KOHTPOJILHBIX BOIMPOCOB /I TEKYIIEr0 KOHTPOJISI 0CBOEHHU S THCIUIIJIMHbI
JInst TeKyIero KOHTPOJIS MPETyCMOTPEHO 3 KOHTPOJIBHBIX PaOOTHI (TI0 OJJHOM KOHTPOJIb-
HOM paboTe 1Mo KaxaoMy paszeny). MakcumanbHas OlleHKa 3a KOHTpoJibHbIe padoTs! 100 6amioB
u cocrapiser 30 6amoB 3a 1-yto u 2-10 u 40 Gansos 3a 3-1o.

Paznen 1. [Ipumepsl BonpocoB K KOHTPOIbHOI padore Ne 1. KonTpoabHasi padora conep-
JKHT 2 Bompoca, no 15 6ajioB 3a Bonpoc.

Bonpoc 1.1.

1. PazBuTHe HayKy B pa3jINYHbIX CTpaHaX MHpA.

2. TIpo6GsieMbl UKIMYHOTO PAa3BUTHUS HAYKH.

3. Meroanyeckre OCHOBBI ONIPEIEIICHUS] YPOBHS Pa3BUTHSI HAYKH B PA3IMYHBIX CTpaHAX MUpA.
4. OcCHOBHBIE HalpaBJIEHUS HAYYHBIX MCCIIEJOBAHUH B pa3IMYHBIX CTPaHAX MUPA.

5. YpoBeHb pa3BUTHUS HAYUYHBIX UCCIIEIOBAHUN B pa3IMYHBIX CTpaHaX MHUpa: CTPAHBI C BBICO-
KHM, CPEJTHUM, HU3KUM YPOBHEM Pa3BUTHs HAYKH.

6. Hayunoe mccienoBanue, ero CyIHOCTh U OCOOCHHOCTH.

7.  XapaKTepHCTUKa U COJIepKaHHE ATANOB MCCIEJOBAHUS.

Bomnpoc 1.2.

1. [IpobGnema HaydHOTO UCCIIEAOBAHMS, TEMa, 00OBEKT U MPEIMET UCCIeI0BaHus. MeTo10510-
TMYECKHH 3aMBbICe]I HCCIIEAOBAHMS U €r0 OCHOBHEBIC DTAIlbI.

2. [Tpoueayps! GopMyIupOBKH HAyYHOU TUIIOTE3bl, OCHOBHBIE TPEOOBAHUS, ITPEIbSBIISIEMbIE
K HayyHO runoreze CocTaBieHHe MPOrPaMMbl HAYYHOTO HCCIEAOBAHUS U BRIOOP METOIMKH HC-
cJIeIOBaHUs.

14



3. Jlornueckas cxemMa Hay4YHOTO HCCJEAOBaHUS: HEOOXOIUMOCTh, CYIITHOCTh U
Ha3HaUYEHUE.

4. DopMyIIMpoOBKa IENU TPEANPUHIMAEMOT0 UCCIISIOBAaHHS U KOHKPETHBIX 3a7a4.

S. [Tponeypsl onucanus 00bEKTa, IpeIMeTa U BHIOOpa METOAUKH UCCIICTOBAHMS.

6. [Tporemypsl onmcanus mporecca NCCaeI0BaHMUS.

7. Ornpenernenue o0BeKTa u npeaMmeTa  uccieaoBaHus. Beidop 1 000CHO-

BaHUC MCTOJa UCCIICAOBAaHU.

Pa3zgea 2. IlpuMepbl BOPOCOB K KOHTPOJIbLHOU padore Ne 2. KonTposbHasi pabdora coaep-
JKUT 2 BONpoca, no 15 6a1108B 3a Bonpoc.
Bomnpoc 2.1.

1. TlousTHe, CyIIHOCTb U crienu(UKa HAYIHOTO UCCIICAOBAHMUS.

2. TlocraHoBka nmpoOieMbl U TEMbl HAYYHOT'O MCCIIE0BAaHUS, 00OCHOBAHUE aKTyaJIbHOCTH U

HOBU3HBI HCCIIEI0OBAHUS.

3. IlocraHoBKa LesIM M 3a/1a4i HAYYHOT'O UCCIICOBAHUS.

4. OOBEeKT U IpeaIMEeT HAYYHOI'O UCCIIEJOBAHMUS.

5. OcHOBHbIE 0OCOOEHHOCTH MPOBEICHHSI HAYYHOI'O HCCIIeI0BaHUs B OMOTEXHOIOTUH.

6. OOmue MeTo bl ¥ MPUEMbI HaAyYHOT'O TIO3HAHUSI.

7. CyIHOCTh U METO/Ibl SMIIUPHUUECKOTO UCCIICOBAHMS.

8. CymHOCTh U METOBI TEOPETHUECKOTO UCCIICTOBAHMSL.

Bonpoc 2.2.
1. HaOnroznenue, Kak HayyHbIH METOJ IPOBEIECHUS UCCIIEOBAHUS.
OxcnepuMeHT. CyIIHOCTh IPOBECHUS HAYYHbBIX SKCIIEPUMEHTOB.
OpnHodakTOpHbIM 1 MHOro(akTOpHbIN 3kcrepuMeHT. [Ipobaema npuMeHeHus oxHOpaK-
TOPHOT'O SKCIEPUMEHTA JJIsI U3YyUYEHUS CIOKHBIX CHCTEM.
Hayunblit MeTon: cpaBHeHHe. Bo3mMokHOCTH BBIOOpa OOBEKTOB Il CPAaBHEHMSL.
WMHIyKTUBHO-DMIIMPUYECKUI METO/.
AKCHOMAaTH4ECKHUI U FeNOTETUKO-1€yKTUBHBIN OJXO/BI.
Meron 3KCIEepTHBIX OLICHOK.
Meron ananu3a JOKyMEHTOB. PaznuyHble Bapralvy U BOZMOXHOCTH MCIIOJIb30BaHUSA Me-
TOJA.

wn

N ok

Pa3nen 3. [IpuMepbl BONMPOCOB K KOHTPOJILHOI padoTe Ne 3. KonTpoanHasi padora coaep-
JKUT 2 Bonpoca, no 20 6a;1;10B 32 BONpocC.

Bonpoc 3.1.

. Odopminenue pe3yabTaToB HAYYHOH PaOOTHI.

. OdopmieHre NoIyYeHHbIX Pe3yIbTaToOB B BUAE O0TYETA, JOKJa1a, CTaThH.

. TpeboBanusi, npebIBIsieMbIe K HAYYHOW PYKOIIHCH.

. OOmii 1aH U3JI0KEeHUs] HAyYHOH padoTEI.

. Odopmienue 3as1BKH Ha peanojgaraeMoe n300peTeHue.

. OOBEKTHI N300pETCHUSI.

. TpeboBanus k popmyie n300peTeHus, NpaBuiIa MOCTPOSHHS U BUABI HOPMYIT H300pETEeHHUS.

NN AW =

Bomnpoc 3.2.

1. Buapl HICTOUHUKOB Hay4YHOU MH(pOPMALINH.

2. CoBpeMeHHBIE CITIOCOOBI MIOMCKA HAyYHOUW WH(OpMAIHH.
3. O6paboTka Mosy4yeHHO HayyHOH HHPOPMALIUH.

4. CTpyKTypa HaydHOT'O IPOM3BEACHHUS: OCHOBHEIEC Pa3/Ieibl.
5. PyOpukanus Tekcta HaydHOU paboTHI.

6. [Ipuembl H3II0’KEHUS] HAYYHOTO MaTepuara.

7. OCHOBHBIE OCOOCHHOCTH S3bIKA U CTHJISL HAYYHOU pabOTHI.
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8. TpeboBanws, MPEIBABIIEMBI K PEYH HAYYHBIX NPOU3BEAEHMA.

8.3. Bonipocel /1J151 HTOTOBOI'0 KOHTPOJISI 0CBOEHMSI JUCIHUIJIMHBI (6-1f cemecTp — 3a4eT).
HToroBeiii KOHTPOJIb 1O AUCIUIUIMHE HE MPEIYyCMOTPEH.

9. YHEBHO-METOAUYECKOE OBECIIEYHEHHUE JUCHUITVINHbI

9.1. PexomeHnayemas aureparypa
A. OcHOBHasi IMTEpPaTypa

1. H.b. I'panosa, E.C. babycenko, B.U. [Tandunos. buomornueckas 6e3omacHoOCTh OHO-
TEXHOJOru4eckux npousBoacts. — JleJIu Mockga, 2010. — C. 132,

2. M. T'. T'opauenko, /. B. baypun, b. A. Kaperkun u ap. M3mepenusi. CtaTuctuueckas
00paboTKa pPe3y/IbTaTOB MACCHBHOIO U aKTMBHOI'O 3KCIIEPUMEHTOB B OmoTexHosioruu. /— Poc-
CUMCKHUI XMMHKO-TEXHOJIOrnYeckui yauBepcureT um. J. . MenneneeBa M3narenbckuil eHTp
Mocksa, 2014. — C. 107.

b. lonosHuTeIbHAS JIUTEPATypa

1. baypuna M. M., Kpacnomranosa A. A., [llakup U. B. Texnonorus nomayuenus Ouoso-

THYeCKH aKTHUBHEIX BemecTB. — PXTY Mocksa, 2009. — C. 120.

9.2. PexoMeHyeMble HCTOYHMKH HAYYHO-TeXHHYeCKOil nHpopManun

Hay4Ho-TexHHYecKue KypHabl:
Poccniickue HaydHO-TEXHUYECKUE JKYPHAIIBIL:
- «buorexnonorusn», ISSN 0234-2758
- «[Ipuknagnast 6noxumust 1 Mukpoouoiorus», ISSN 0555-1099
- «Muxkpoouomorus» ISSN 0026-3656,
- «X¥UMHUYecKas IPOMBIIIIEHHOCTH ceroans», ISSN 0023-110X
- «Boma: xumus u sxonorus», ISSN 2072-8158
- «Mukpobuoioruueckas npoMeinuieHHOCTHY, ISSN 0026-3656.
- «AKkrtyanbpHas OuorexHosnorus», ISSN neuarnoii Bepcuu. 2304-4691.
- «OKOJOTHS B MPOMBITIIIEHHOCTh Poccumy, ISSN 2413-6042
- «XuMuko-(papmaneTuueckuit sxypnam», ISSN 0023-1134.
- «buogapmanesTrueckuii xxypHam», ISSN 2073-8099

Pecypcel nHDOpMaIMOHHO—TENIEKOMMYHUKAIIMOHHOM cetu VHTepHeT (npu Heobxooumo-
cmu):
- https://www.scopus.com/search/form.uri?display=basic
- http://www.webofscience.com
- www.pubmed.gov
- Blast (http://cn.expasy.org/tools/blast)
- Blast (http://www.ncbi.nIm.nih.gov/BLAST)
- Protdist, Bionj u DrawTree u3 nakera nporpamm Phylip (http://bioweb.pasteur.fr)
- UniProt (https://www.uniprot.org/)
- Prosite (http://kr.expasy.org/prosite)
- EMBnet (https://www.embnet.org/wp/)
- Entrez (http://www.ncbi.nlm.nih.gov/Entrez)
- Muscle (http://www.drive5.com/muscle/)
- ITOL (https://itol.embl.de/)
- PDB (http://www.rcsb.orq)
- Kegg ( http://www.genome.jp/keqqg/)

16


https://www.scopus.com/search/form.uri?display=basic
http://www.webofscience.com/
http://cn.expasy.org/tools/blast
http://bioweb.pasteur.fr/
http://kr.expasy.org/prosite
https://www.embnet.org/wp/
http://www.ncbi.nlm.nih.gov/Entrez
http://www.drive5.com/muscle/
https://itol.embl.de/
http://www.rcsb.org/
http://www.genome.jp/kegg/
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- www.fbb.msu.ru

10. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
NCITIOJIb3YEMBIX B OBPA3OBATEJIBHOM ITPOLHECCE

NudopmaninoHHy0 MOAAEPKKY H3yUeHHUs AMCHUIUIMHBI ocymiecTBiaseT Mudopmaru-
ouHO-OubmoTeunsiit neHTp (MBL)) PXTY um. [I.1. MenneneeBa, KOTOpbIA o0ecrieunBaeT 00y-
YaIOMIUXCSl OCHOBHOM YYEOHOM, Y4eOHO-METOAMYECKON U HAYYHOU JTUTEPATYpOid, HEOOXOIMMOM
JUIS OpraHu3aly 00pa3oBaTeIbHOTO Mpolecca 1Mo aucuuruimae. Oomuii 00beM MHOTooTpace-
Boro (onga MBI na 01.01.2023 coctaBnser 1 719 785 »xk3.

®onx MBI pacnionaraer yueOHOH, y4eOHO-METOAMUYECKON U HAYYHO-TEXHHUECKOW JTUTE-
patypoii B ¢popMe MeyaTHbIX U AJIEKTPOHHBIX M3JAHUI, a TaKKe BKIOYAeT oullMaibHbIe, CIIpa-
BOYHO-OMOIMOTpaduuecKue, Crenuan3upOBaHHbIE OTEYECTBEHHBIC H 3apyOeKHbBIE MEpUoAnYe-
ckue u uHopmanonnsie m3ganus. MBI obecrneunBaeT gocTyn K npodeccnoHalbHbIM Oa3zaM
JAHHBIX, HTHOOPMAIIMOHHBIM, CITPABOYHBIM U TIOUCKOBBIM CHCTEMAaM.

Kaxapiii oOyuatoiuiicss odecrieueH CBOOOIHBIM TOCTYIIOM U3 JIOOOW TOYKU, B KOTOPOH
uMeeTcsl 10CTyll K cetu MHTepHeT U K 35eKTpoHHO-0nbauoreuHoi cucteme (ObC) YHusepcu-
TeTa, KOTOpasi COJIEPKUT pa3INuHbIe U3JaHHs 110 OCHOBHBIM M3y4aeMbIM TUCIUILUIMHAM U cop-
MHUPOBaHA TI0 COTJIACOBAHHIO C MPaBooOIagaTeNsIMu yueOHOM 1 yueOHO-METOIMYECKOH JTuTepa-
TYpBL.

Jlist 6oJiee MOHOTO U ONIEPAaTUBHOTO CIIPAaBOYHO-O0MOIMorpaduyeckoro 1 nHpOpMaImoH-
Horo oocnyxuBanus B UBI] peannzoBana TexHONIOTHS DIEKTPOHHON JOCTaBKU JOKYMEHTOB.

[TonmHbIi TIEpeueHb 3IEKTPOHHBIX MH()OPMAIIMOHHBIX PECYPCOB, MCIOIB3YEMBIX B IIPO-
1ecce 00y4eHusl, MpeCTaBIeH B OCHOBHON 00pa30BaTelIbHOI MporpamMmme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUMIIJINHbI

B cooTBeTcTBUY C yUeOHBIM ILIAHOM 3aHATHS 110 TUCHUILINHE «Beedenue ¢ nayunvie uc-
c1e0oeanusny MPOBOIATCS B GopMe NPAKTUUECKUX 3aHATHI U cCaMOCTOSTeNbHON paboThl 00yya-
IOLIErocs.

11.1. ObopynoBanue, HeoOX0aMMOe B 00pa3oBaTeJLHOM Ipolecce:
JlekunoHHas ydyeOHasi ayAuTOpuUsi, 000pYJOBAHHAS AJIEKTPOHHBIMU CPEICTBAMH JEMOH-
cTparuu (KOMIBIOTEP CO CPEACTBAMU 3BYKOBOCIIPOU3BECHUS, IPOCKTOP, IKPaH) U y4eOHOH Me-
Oenbro; OmbIMoTeKa, nMeromas pabouyre KOMIBIOTEPHbIE MECTa Ul CTYAEHTOB, OCHAIllEHHbIE
KOMITHIOTEPAMH C JIOCTYTIOM K 0a3aM JaHHBIX U BBIXOJ0M B MHTEpHET.
11.2. YueGHo-HarIsAAHbIE TOCOOUSI:
[Ipe3eHTanuu K JEKIUAM.

11.3. Komnbrorepbl, THGOPMAIHOHHO-TeIeKOMMYHUKAIIMOHHbIE CETH, ANINAPATHO-NIPO-
rpaMMHBbIC U ayIHOBU3YAJIbHbIC CPeACTBA:

[IepconasibHBIE KOMITBIOTEPBI, YKOMIUIEKTOBaHHBIE MpourpeiBarensmMu CD u DVD, npun-
TE€paMHM U IPOTPaMMHBIMU CPEICTBAMU; IPOEKTOPBI; dKPaHbl, ayAUTOPUU CO CTAllMOHAPHBIMU
KOMILIEKCAaMH OTOOpakeHus WH(OpMAIMU C JI000T0 3JeKTpoHHOTO HOocutenst; WEB-kamepsr;
udpoBas KaMepa K ONTHIECKOMY MUKPOCKOITY; IIU(PPOBOH (poToanmnapar; KOMMPOBaJIbHbIE ama-
paThl; JIOKaJbHAas CeTh C BbIX0A0M B MHTEepHeT.

11.4. TleyaTHbIE U YJIEKTPOHHBbIE 00pa30BaTebHbIEe U HH()POPMAINIMOHHBIE PECYPChI:

NudopmaninoHHO-MeTOUYECKIE MaTepHalIbl: yueOHbIE TOCOOUSI 10 JUCIUILIINHAM BapHu-
ATUBHOM 4acTH MPOrPaMMBbl; METONYECKUE PEKOMEHIALIMH K IPAKTUUECKUM 3aHATHAM; KaTaJoru
TUIIOB U BUJIOB NMPOJTYKIIUU U3 BBICOKOTEMIIEPATYypPHBIX HEMETAUINYECKUX MAaTEPUAJIOB; KaTaJloTH
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IPOAYKIMH MPOMBIIUIEHHBIX MPEANPHUATHI; pa3JaTOYHBI MaTepHal K JIEKIMOHHBIM Kypcam;
yueOHbIe (PUIIBMBI TIO TIPOIIECCaM TEXHOJIOTUU U CIIOc00aM MPOU3BOJICTBA OTACIBHBIX BHJIOB U3-
JIEJINIA; 3JIEKTPOHHBIE yuyeOHbIE U3/1aHus 110 TUCIUILIMHAM BapUaTUBHOM 4acTH, HAyYHO-TIOMYJIsp-
HBIE JIEKTPOHHBIC U3aHUSI.

DnexTpoHHBIE 00pa3oBaTeNbHbIe pecypcehl: KadeapaabHble OUOIHMOTEKN IEKTPOHHBIX U3-
JIAHUU 1O TMCUUILIMHAM BapUATUBHOM YaCTH; JIEKTPOHHBIE MIPE3CHTALIMH K pa3jiesiaM JICKIIMOH-
HBIX KYpCOB; y4eOHO-METOIuYecKHe pa3paboTKu Kadeapsl B AIEKTPOHHOM BHUAE; y4ueOHbIE
GuIBMBI K pazienamM JUCHUIUIHH, WH()OPMAIMOHHO-METOIUYCCKIE MAaTepUAIbl B IMEYATHOM U

QJICKTPOHHOM BHUIEC 110 OMOTEXHOJIOTHYECKOH IMPOAYKIIHUH.

11.5. IlepeyeHb JIHMLIEH3MOHHOI0 POTPAMMHOI0 00ecreYeHHusI:

CpoK OKOHYaHUS
Haumenoanwue mpo- PexBuzutel 10- | KonuuecTBo nu- N
Nem/m TPAMMHOTO IIPOJAYKTa | TOBOPA MOCTAaBKU LEH3UI JICHCTBITL JIH-=
LIEH3UHU
l'ocynapcrBen-
OducHbrii makeT HbIA KOHTPAKT
1 Microsoft Office Ne 62- 9 Secchotas
Standard 2013 (xatero- 642A/2013 ot p
pusi: JIMLIEH3UOHHOE). 02.12.2013;
Kaspersky Endpoint Se- | CyOnuieH3uoH-
5 curity mus 6usHeca — HbIN 10oroBOp No 3 JlercTBUTEIIBHO
Crangaptasiii Russian | 90-1335A/2021 10 06.09.2022
Edition. ot 07.09.2021.
l'ocynapcrBen-
JluueH3us Ha nporpaMM- | HbIA KOHTPAKT
HOE oOecrieucHue (HeHC- No 143-
KIIFOUUTeNbHbIe paBa Ha | 164D3A/2010 ot
3 nporpammy st O9BM) | 14.12.10, Akt Ne 2 OeccpouHas
OriginPro 8.5 Tr048787,
Department Wide HakmagHas Ne
License Tr048787 ot
20.12.10
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12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOT'PAMMBbI

HaumenoBanue
pa3aeioB

OcHOBHBIC ITOKA3ATEJIH OLIEHKH

D®opMbI U METOBI
KOHTPOJISI M OlIEeHKH

Pazgen 1.
Hayka u ee ponp B pa3BuUTHH
oOmiecTBa

3naem:

- OCHOBHBIE MOJXOJbI, METOABLI U 3TAIIbI
Hay4YHO-HCCJIEA0BATEIIbCKON pabOTHI;

- OCHOBHBIC BHJIbI, (DOPMBI HAYIHO-HC-
CJIeI0BaTEILCKON PabOTHI;

Ymeem:.

- ONIPEICIIATH 1IeJTh, 3a/1a49H, O0BEKT, MPE/I-
MET HCCIeAOBaHusg B 00J1aCTH OMOTEXHO-
JIOTHH,

Brnaoeem:

- TMOHATUHHBIM ammapaToM B 00JacTH
HAYYHOT'O MCCJICIOBAHUS;

Onenka 3a KOHTPOJIb-
HyI0 paboty Nel (6-ii
ceMecTp)

Paznea 2.
Hayunoe uccienoBanue u ero
3TaIlbl

3naem:

- METOOJIOTUIO U METOJMKY HAay4HOIO
HCCIEI0BAHNS;

Ymeem:

- MOJB30BAaTECS OCHOBHBIMH HCTOYHHU-
KaMu MH(pOpMAIMU ISl COCTaBJICHUS JIH-
TepaTypHOTo 0030pa;

- MHTEPHPETHPOBATH PE3yJbTAaThl HUCCIIC-
JIOBaHMS.

Braoeem:

- MOHATUHHBIM ammapaToM B 00JacTH
HAy4YHOTO HUCCJIeTOBAHUS;

OneHka 3a KOHTPOJIb-
Hyto paboty Ne2 (6-it
ceMecTp)

Pazaen 3. MadopmarnmonHo-
O6ubnuorpaduyeckuii MOUCK.
bubnmoredynpie cUCTEMBI U
0a3bl TaHHBIX.

3uaem:

- BUABl MH()OPMAIIMOHHOTO IMOMCKA IS
HAYYHOTO HCCIICIOBAHUS.

Ymeem:

- ONIPEICIIATH 1eITh, 3a/1a49H, 00BEKT, MPE/I-
MET HCCIIENOBAaHMUSI B 00JIaCTH OMOTEXHO-
JIOTHUY,

- MHTEPIPETHPOBATH PE3yJbTaThl HCCIIE-
JIOBAHMUS.

Braoeem:

- TMOHATUIHBIM ammapaToM B 00JacTu
HAYYHOTO MCCIICIOBAHUS;

- HaBbIKaMH O(GOPMIICHHS PE3yJIbTaTOB
HAYyYHOTO  MCCJICIOBAHUS, HAIMCAHUS
HAYYHBIX CTaTeil U TE3MCOB.

OneHka 3a KOHTPOJIb-
Hyto padoty Ne3 (6-it
ceMecTp)
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13. OCOBEHHOCTHU OPI'AHU3AIINU OBPA30OBATEJIBHOT'O ITPOLECCA JJIs1
HNHBAJINAOB 1 JINI C OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOyueHne MHBAIHJIOB U JIUII C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3/I0POBBsI OCYILIECTBIIS-
€TCSl B COOTBETCTBUH C:

- [TopsiakoM opranu3aiyy ¥ OCyIIECTBICHUS! 00pa30BaTeIbHOMN NEATEILHOCTH MO0 00pa3o0-
BaTEILHBIM NPOTrpaMMaM — IporpamMMam OakajaBpuaTa, mporpaMMaM CIICIUATUTETA, TPOTrpaM-
mam Maructparypsl (IIpukas Munobpaayku PO ot 05.04.2017 Ne 301);

- [onoxxennem o Tlopsiike opraHu3aIy U OCYIIECTBICHUS 00pa30BaTEIbHOMN NesITeIHHO-
CTH 10 00pa30BaTeNLHBIM MPOTrpaMMaM — IporpaMmmamM OakajiaBprara, MporpaMmmaM CIHeluain-
TETa, TMPOrpaMMaM MarucTparypsl B POCCHIICKOM XUMHKO-TEXHOJOTHYECKOM YHUBEPCUTETE
umenu JI.1. Menneneesa (yTB. perieHueM Y4eHOro coBera ynusepcureta ot 28.06.2017, npoto-
KoJ Ne 9);

- MeTtoanyecKMMH PEKOMEHIAIMSAMHE [0 OpraHu3aluk 00pa30BaTEIbHOTO MpoIecca JUIs
00y4YeHHsI UHBAIUIOB H JIUI] C OTPAaHHYCHHBIMH BO3MOXHOCTSIMH 37I0POBbsI B 00pPa30BaTEIIbHBIX
OpraHu3aIUsaX BBICIIET0 00pa30BaHUs, B TOM YHCIIE OCHAIEHHOCTH 00pa30BaTeIbHOTO Mporecca
(yrBepkIeHbl 3amectuTeneM MuHHcTpa oOpa3zoBanus ¥ Hayku P® A.A. KiuMoBbIM OT
08.04.2014 No AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI

«BBenenne B HAYYHbIC HCCICAOBAHUA»

OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl

19.03.01 Buorexuonorus
«bUOTEXHOTIOTHUAY

®opma 00yueHus: ouHas

Howmep nsmene-

HUS/ NOIOJIHE-

CopepxaHue JOMOTHCHUS/ U3MEHCHHSI

OcHOBaHMEe BHECEHUS U3MEHE-

HUSI/ TOTIOJIHEH NS
HUS
MIPOTOKOJI 3acelaHusl Y YeHOTO
1. coBera Ne oT
« » 20 1.
MPOTOKOJ 3aceIaHusl Y YEHOT 0
coBera Ne oT
« » 20 1.
MPOTOKOJ 3aceIaHusl Y YEHOI 0
coBera Ne oT
« » 20 1.
MPOTOKOJI 3aceIaHusl Y YEHOI 0
coBera Ne oT
« » 20 1.
MPOTOKOJI 3aceIaHusl Y YEHOI 0
coBera Ne oT
« » 20 1.
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MuHHMCTEepPCTBO HAYKH M BbICIIEro oopasoBanus Poccuiickoii @enepauun
(denepanbHoe rocy1apcTBEeHHOE OI0IKETHOE 00pPa30BaTeIbHOE YUPekKIeHUe
BbICIIET0 00pPa30BaHUA
«Poccuiicknil XUMHKO-TEXHOJIOTHYeCKHUIl YHUBEPCUTET
uMmenu JI.A. MenaeseeBa»
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PABOYAS ITPOI'PAMMA JIMCIHUIIJIMHBI
«TPAYKTAHCKASI 3AIIIMTA B YPE3BBIYAMHBIX CUTYALIASTX»

HaﬂpaBJIeHl/Ie MNOATOTOBKH - Bce HallpPpaBJCHUA ITOATOTOBKHU .

(KOZ[ 1 HAaMMCHOBAHHUEC HAIlpaBJICHUA HO)IFOTOBKPI)

IIpoduab moaAroToBKM — Bce npo¢uiin noaAroroBKu

(HanmeHnoBaHue MpoQuIIs IOArOTOBKH)

KBanudukanus «dakajiaBp»

PACCMOTPEHO 4 O1I0BPEHO
Ha 3aceaaHuy MeToaH4ecKkoi KOMUCCUH
PXTY um. JI.1. Menaeneesa
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[Iporpamma cocraBiieHa:

n.T.H., ipod. kap. TChb H.U. AxununbIM,
n.7.H., mpod. kap. TCh A.S. BacunsiMm,
K.T.H., 7o11. Kap. TCb ~ M.JI. YepHenkoii.

[Tporpamma paccMOTpeHa 1 0/100peHa Ha 3acelaHiu KadeIphl
TexHnocdepHoit 6e30macHOCTH

(HanmeHoBanue kadeapsr)
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1. IIEJIb Y 3AJJAYM M CIUTIIIMHBI

[IporpaMmma coctaBieHa B  COOTBETCTBHM ¢  TpeOoBaHusiMu  DenepaibHOro
TOCYapCTBEHHOTO0 00pa30BaTEIBLHOTO CTAHJAPTa BBICHICTO OOpa3oBaHus — OakalaBpuar Ho
eécem nHanpasienuam noozomosku (PI'OC BO), pexomeHnganusmu MeTonnueckoi KOMUCCHU U
HAKOIUICHHBIM OITBITOM TPETOAaBaHus TUCIUIUIUHEI Kadenapoit Texnocgeprnoii be3onacnocmu
PXTY um. JI.1. Menneneena. [IporpaMmma paccunTaHa Ha M3y4YeHHE AUCIUIUIMHBI B TeueHHe 1
cemMectpa.

Hucuunnuna «I paxcoanckana 3aujuma 6 4pe3evluailHbIX CUMYAUUAXY) OTHOCUTCS K
BapHAaTUBHOW 4YacTH (DaKyJIbTATHBHBIX JUCIMILIUH ydeOHOro ruraHa. [IporpaMma JHCIIUATIIIMHBI
IpeJroiaraeT, 4YTo OOydaroluecss HMEIOT TEOPETHUYECKYI0 M IPAKTHYECKYI0 MOJIrOTOBKY B
00J1aCTH OCHOB 0€30MaCHOCTHU KU3HEACSITEIIbHOCTH.

Henp AUCHMIUIMHBI — TOJATOTOBUTH CTYJEHTa K OCMBICIEHHBIM MPAKTHUYECKUM
JNEUCTBUSAM 1O OOECNEYCHHIO CBOCH OC30MACHOCTH W 3aIlUThl B YCJIOBUSX BO3HHKHOBCHUS
Ype3BBIYAHON CUTYallMU MPUPOTHOTO, TEXHOTCHHOTO M BOGHHOTO XapakTepa

3agaun JMCHMIVIMHBI — OCHOBHOHM 3a/layeil IUCIHMIUIMHBI SBISETCS (HDOpPMHpPOBAHHE
YMEHHI U HaBBIKOB, MO3BOJIAIOIIMX HAa OCHOBE M3YYEHHUS OIMACHBIX U MOpaKaomux (akTopoB
YpE3BBIYAMHBIX CHUTYyallMil MPUPOJHOIO, TEXHOTEHHOTO M BOCHHOIO XapakTepa, IPYyrux
OIACHOCTEH YMeJo peliaTh BOMPOCH! CBOEH 0€30MacHOCTH € UCIIOJIb30BAHUEM CPEACTB CHCTEMBbI
IPAKIaHCKOU 3aIlMTHI.

Jucuunnuna «J paxcoanckas 3aujuma é 4pe3evbluaiinblX cumyayuaxy npemnogaercs B 1
wim 2 ceMectpax. KOHTpoOJIb yCIIeBaeMOCTH CTYJICHTOB BEACTCS 10 MPHHSITONW B YHUBEPCHTETE
PEUTHHIOBOM CHUCTEME.

PabGouass mporpamMMa JUCHUIUIMHBI MOXKET OBITh peajdn3oBaHa C MPUMCHCHHUEM
AJIEKTPOHHBIX O00pA30BATENbHBIX TEXHOJOTHA U SJIEKTPOHHOrO0 OOydYeHHUs TMOJHOCTHIO WU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJBTATAM OCBOEHUS JUCHUIIJINHBI

N3yyeHne nUCHUIUIMHBI HAIPaBJIEHO HAa NPUOOpPETEHHE CIEAYIOMIHMX KOMIETeHUH H
HHAUKATOPOB UX JOCTHKECHUSA '
YHuBepcaJibHble KOMIIETCHIIMH M HHAMKATOPBI UX JOCTHKEHHS

Hanmenosanue
KaTEeropuu

(Tpymrb)
YK

KO}I N HAMMCHOBAHUC NHAUKATOpPA JOCTHIKCHUA

Ko n saumenoBanune YK
a VK

VYK-8.1 — 3Haer knaccupUKaMiO U UCTOUHUKU
YpE3BBIYANHBIX  CUTyallMi  MPUPOJHOIO U
TEXHOT€HHOT'O  NPOUCXOXKICHUS;  MPUYUHBI,
MPU3HAKU U MOCJEICTBUS OMAaCHOCTEH, CIIOCOObI
3alIUTBl  OT 4YPe3BbIYAMHBIX CUTyaluid u
BOCHHBIX KOH(JINKTOB; TIPUHIIAITEI OPTaHU3AIIH
0e30macHOCTH  TpyJa  Ha  NPEINpUSTHH,
TEXHUYECKHE CpeACTBa 3allluThl JIOAEH B
YCIIOBUAX YPE3BBIYAWHON CUTYaIH

YK-8.2 — VYmeer mojjiepxuBath Oe30IacHBIC
YCIOBUSA JKU3HEACATEIBHOCTH B MHPHOE U
BOCHHOE BpEMs; BBISBIISTH MPU3HAKHU, TIPHUNHBI
U yCIOBHMS BO3HMKHOBEHHS 4Ype3BbIUaiHBIX
CUTYyaluH; OLICHUBATH BEPOSTHOCTh
BO3HUKHOBEHHUSI TMOTEHLUUAIBHOW OMAaCHOCTH U
IIPUHUMATh MEPBHI 110 €€ NPEAYNPERKICHUIO

VK-8. - Cnocoben
CO371aBaTh U TOJJIEPKUBATH
B IIOBCEIHECBHOM JKM3HHU U B
npodecCHOHATbHON
JIEITEIIbHOCTH OC30IIacHbIE
YCIIOBUS
be3onacHOCTh | KM3HEACATEIHLHOCTH IS
JKU3HE- COXPaHECHUS MPUPOAHOMN
NESTEIbHOCTH | CPEJibl, obOecrieueHus
YCTOMYHBOTO pa3BUTUA
o0IIecTBa, B TOM YHCIE
npu yrpose u
BO3HUKHOBECHUU
YpE3BBIYANHBIX CUTYyalM 1
BOCHHBIX KOH(PIUKTOB




VK-8.3 — Brnaseer HaBbIKaMU IPOTHO3UPOBAHUS
BO3HHMKHOBEHUS ONACHBIX WJIM YPE3BBIYANHBIX

CUTyallui;  HaBbIKAaMU [0  MPUMECHEHHIO
OCHOBHBIX METOJIOB 3alllUThl B  YCJIOBHUAX
YpE3BBIYANHBIX CUTyaLUi u BOCHHBIX
KOH()JIUKTOB

B pesynbrare u3ydeHus AUCIUILTMHBI CTYICHT OaKanaBprara J0JDKEH:

3name:

— XapaKTepUCTHUKU MPUPOJIHBIX OENCTBUM, TEXHOTCHHBIX aBapuil M KaracTpod Ha
panuanoHHO, XUMUYECKH U OMOJIOTHYECKU OMACHBIX 00BEKTaX, Mopakaromue (GakTopsl JPYyTUX

OITaCHOCTEM;

— OCHOBBI BO3JICHCTBHS OMACHBIX (PAKTOPOB UPE3BBIYAMHBIX CHTyallMid HAa YeJIOBEKa U
IIPUPOJHYIO CPENy, JOIyCTUMBIE NPEACIBbHBIE KPUTEPUH HETaTUBHOIO BO3JEHCTBHS;
— Mephl 0e30I1acHOTO TMOBEACHUS NpH NpeObIBAHMHM B paiioHax (30HaX) IOXKapOB,
PalMOaKTUBHOI0, XMMUYECKOTO U OMOJIOTMYECKOT0 3arpsi3HEHMS;
— CcHocoOBl M CpEeICTBA 3aIIUTHl YEIOBEKa OT BO3JEHCTBHSA MOpakalomux (PakTopoB
Ype3BbIYalHbIX CUTYAlMH IPUPOAHOIO, TEXHOT€HHOI'O U BOEHHOT'O XapakTepa.

— Ymempy:

— HCIIOJIB30BaTb CPCACTBA 3alllUThl OPraHOB JIbIXaHHSA W KOXH, MCIWIMUHCKHUC JIA

CaMO3alllMThl U OKa3aHHWs IMOMOIIH APYT'UM JIFOASAM,

— MNPHUMCHATH INCEPBHUYHBIC CPCACTBA IOKAPOTYLICHUA JIA JIOKAJTIU3allUU W TYHICHUSA

10’Kapa, BO3HUKILIETO B ayIMTOPUU (J1abopaTopun);

— OKa3bIBaTh cebe U APYruM nocrpaaaBuinM MEIUIHUHCKYIO ITIOMOIIb C UCII0JIb30BAHHUEM

TaOCIBHBIX U TIOJPYIHBIX METUITUHCKUAX CPECTB.
Braoemy:

— mnpuémMamH IMPOBEIEHUS YaCTUYHON CAaHUTAapHOM OOpabOTKHU NpH BBIXOJE U3 pailoHa

(SOHLI) pPaaAunOaKTUBHOI'O, XUMHWYECKOTI'O U OMOJIOTHYECKOTO 3arpsA3HCHUA (3apa)KeHI/I$I);

— —HaBbIKaMM IIPOTHO3HUPOBAHUSA BO3HHUKHOBCHHUA OIIACHBIX HJIN T-IpC?;BI;I‘-I&I\/’IHI:JX

CUTYaLU;

— HaBBbIKaMHU IO NPUMCHCHHIO OCHOBHBIX MCTOAOB 3allIMTLI B YCIIOBHAX tIpC3BI:;I‘~IEII\/'IHI)IX

CI/ITyaLII/Iﬁ N BOCHHBIX KOH(I)J'II/IKTOB.

3. OBFBEM JIUCHUIIJIMHBI U BUIbl YYEBHOM PABOTHI

Bup yueOHoit padoThl

O0beM TUCHUTIINHBI

3E AkajemM.4 | ACTPOH.4
OO0masi TPy10€eMKOCTh M CUMILTUHBI 1 36 27
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 0,44 16 12
Jlexun 0,44 16 12
[TpakTH4eckue 3aHsITH - - -
JlaGopaTopHble paboThI - - -
CamocrosiTeibHasi padoTa 0,56 20 15
CaMocCTOsITeTbHOE U3YUCHHUE Pa3/iesOB AUCIUILINHBI 19,8 14,85

0,56
KoHnTakTHas camocTosiTelbHast paboTa 0,2 0,15
Bu/1 H”TOr0BOro KOHTPOJISI: 3auer




4. COAEP KAHUE JUCIUITJINHbI

4.1. Pa3gensl IMCHMILIMHLI U BUABI 3aHATHH

AKkazeM. yacoB

Ne Pa3gen nucuMnmIMHbI Beero | © TP (bopme Jexumn | © B bopme | Cawm.
n/n np. NoAr. np. NoAr. padora
BBenenue. lleau n 3agaun 'O, HAC®. IlonsiTuiino- 2 i 1 1
TEePMHUHOJIOTHYEeCKUil annapat B o0jgactu 'OYC.
1. Pasnea 1. OnacHOCTH NPUPOAHOIO XapaKkTepa 4 - 2 2
2. Pa3zpnen 2. OnacHOCTH TEXHOT€HHOI0 XapaKTepa 4 2 2
3. Pa3znen 3. OnacHOCTH BOCHHOI0O XapaKTepa 4 2 2
4. Paznen 4. IloxxapHasi 6€301aCHOCTb. 4 2 2
5 Paznen 5. Kommieke MmeponpusiTuii rpaxaancKoOM 3aUThI 6 5 4
HacCeJIeHHSsI.
5.1 | OnoBemenne u MHPOPMUPOBAHUE HACEICHHS 00 OMACHOCTH. 1 0,5 0,5
5.2 | CpencrBa HHAMBUAYATHHON 3alITUTHI 2,5 0,75 1,75
5.3 | CpencrBa KOJIEKTUBHOM 3aIIMTHI HACETIEHUSI. 2,5 0,75 1,75
6. Pa3zpnen 6. Oxka3zaHue nepBoi NOMOIIHU 8 3 5
7. Pa3znen 7. JlukBuaanusi nocJjie/ICTBUii Ype3BbIYAHHONH CUTYallMU. 4 2 2
HUTOI'O 36 16 20




4.2 Conepxxanue pa3aesioB QU CHUATIINHbBI

BBenenue. Ilenu u 3amaun 'O, HAC®. [ToHATHIHO-TEPMHHOJOTHYECKHI armapaT B 00J1acTu
rouc.

Pazjnen 1. OnacHocTH MPUPOIHOIro XapakTepa.

Cruxuiinple O€ACTBUA, SBICHUS TNPHUPOABI Pa3PyIIUTEIBHOW CHIBI - 3EMJICTPSICEHHUS,
HABOJIHEHUS, CEJIeBbI€ MOTOKH, OMOJ3HU, CHEXHBIE 3aHOCHI, U3BEP)KEHUE BYJIKAHOB, OOBAJIbI,
3acyXH, yparasbl, Oypu, IOKapbl.

Pa3gen 2. OnacHOCTH TeXHOTeHHOI'0 XapaKTepa.

ABapun u KaracTpo(pl Ha pPaJAMAIMOHHO OIACHOM OOBEKTE, XMMHUYECKH OITaCHOM OOBEKTE,
OMOJIOTUYECKH ONAacHOM OO0BEKTe; Ha TPAHCHOPTE (PKEJIE3HOAOPOKHOM, AaBTOMOOHIIBHOM,
pEYHOM,  aBHAIMOHHOM); Ha  THAPOCOOPYXEHHUSAX; Ha  KOMMYHQIBHBIX  CHCTEMax
KHU3HEOOeCTIeYeHNSI.

Pa3zzen 3. OnacHOCTH BOEHHOT0 XapaKTepa.

[IpuMeHeHHE OpYXKHST MAacCOBOTO TOPAXKCHHS (SIICPHOTO, XUMHYECKOTO, OHOJIOTHYECKOTO),
OOBIYHBIX CpCACTB C 3a)KUTaTCIIbHBIM HAIIOJIHCHHUEM, HOBBIX BUAOB OPYKUA. 30HEI 3apaXCHu: OT
CPE/ICTB MOPAXKEHUS M UX BO3JCHCTBUE HA HACEIICHUE M OKPYKAIOIILYIO IPUPOTHYIO CPEy.

Pasnen 4. [lo:xxapHasi 6€30MacHOCTb.

Knaccudpukanus mokapoB.  Jlokanm3amuss W TyIIeHHWE TOXapoB. llepBuuHbIe CpencTBa
noxkaporymenus: (orterymmrenn OIl -8, OV-2, OBII-5) u npaBuna MoiIb30BaHHUS HMH.
[Ipu4rHBI BOSHUKHOBEHHMSI TIOKAPOB B )KHJIBIX 3[aHUSX U HA MPOU3BOJICTBE.

Paszgea 5. Kommieke MmeponpusiTuii rpasaaHCKoOM 3aIUThHI HACeJIeHUs.

5.1. Omnosemenue U uHGOPMUPOBAHME HaceleHHss 00 omacHOCTH. llpuHATHE HaceneHueM
curHaioB omnoBemnieHus («Buumanue Bcem!», «Bo3gymHas TpeBora», «PammarmonHas
OMACHOCTBY», «XUMHUYecKass TpeBora», «OTOO0#l omacHOCTH») U TOPSAIOK ACHCTBHUS MO HUM.
DBakyalys HaceJIeHus U3 30Hbl onacHOCTH. CIIOCOOBI SBaKyaIliu.

5.2. CpencTBa MHIMBUAYaIbHOU 3anuThl opranoB aeixanus (I'TI-7, T'TI-7B, TTI-9, P-2, V-2K,
PITA-1, PIIT-67M, PVY-60M, «®enmkcy», I'/I3K, AT, JAIIT-3, II3Y-K, UI1-4M, UII-5, UII-6,
KUII-8), koxu (JI-1, O3K, KUX-4M, KIIX-5M) yenoBeka. MeIUIIMHCKHUE CPEICTBA 3AIUTHI.
5.3. CpencTBa KOJUIEKTUBHOM 3alIUThl HaceleHus. Ha3HadueHwe, 3alUTHRIC CBOHCTBA YOCKHIIL.
[TpotuBopaguanmonnsie ykpeitus (IIPY, mom3emHble memiexofgHbie Mepexobl, 3ariyOIeHHbIe
CTaHIIMM METPOTIONUTECHA), MPOCTEHIINE YKPBITHS (TpaHIIEH, OKONBI, IMEPEKPHITHIC IIEIH).
[TpaBuna 3aHATHA yOeKUIIIA.

Pa3znen 6. Oxa3zanue nepBoii moMouIu.

Peannmarmonnsle Meponpusatusa. Okxa3aHWe NEPBOM NOMOIIM MPU PAHEHHUAX, O0XKOrax,
nepenomax, 3apakeHHusX; 0CBOOOKICHUS U3 O] 3aBajioB. [IpoBe/ieHre YaCTHUHONW CaHUTapHOU
00paboOTKH KOXKHBIX MTOKPOBOB YEJIOBEKA MPHU BBIXOJI€ U3 30H PaJMOAKTUBHOTO, XUMUYECKOTO U
OMOJIOTHYECKOTO 3apakeHusl (3arps3HEHus), U3 30H MO0KapoB. MeIUIMHCKas COPTUPOBKA
MMOPAKEHHBIX B MECTaX KaTacTpod.

Paszpnen 7. JIukBuaanus nocjaeACTBUN Ype3BbIYAHHON CUTYalMH.

PaguanmonHass M XuMHYeckas pasBelKa ouara MOpakeHHUs (3apakeHus). ABapHiiHO-
criacatesbHble pal0OThl. DKCTpPEHHAas 3BaKyallMsl W3 ayJAuTopuu (J1abopaTopuu) B YCIOBHSX
noXkapa, paaualiOHHOTO, XHUMHUYECKOro, OWOJIOTHYECKOTO 3arpsi3HEHHs TEPPUTOPUU C
WCIIOJIB30BaHUEM TIpocTermux cpeacTB 3anuThl («Dennkey, ['JI3K, mporusoraza I'TI-7 ¢ ATl -

3).



5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUA JUCIIAIIJIMHbI

Pasgen | Pazmen | Pasnen | Pasmen | Pasgen | Pasnen | Pasnen
Ne B pesynbrare 0cBOESHUS TUCUUIUIMHBI CTYEHT TOJIKCH:
1 2 3 4 5 6 7
3HaTh:

—  XapaKTepUCTUKH NMPHUPOIHBIX OEACTBUN, TEXHOTCHHBIX aBapuil U KatacTpod Ha
1 |pammannonHO, XMMHYECKH M OHMOJIOTHYECKHM OIIACHBIX OOBEKTax, mopaxamoomme| + + + +

(bakTOpBI APYTUX OMACHOCTEIH;

— OCHOBBI BO3/JCHCTBHUS ONACHBIX (PAKTOPOB UpE3BbIUANHBIX CUTyalUd Ha
2 |4eroBeKa U MPUPOTHYIO CPEIy, IOMYCTUMbIC MPECIbHbIC KPUTEPUU HEraTUBHOTO |  + + + +

BO3JICHCTBUS;
3| MephI 0€30I1aCHOTO MOBEICHUS MPY TPEOBIBAHUH B paiioHax (30HAX) MOXKApPOB, N N N

PallMOaKTUBHOTO, XUMHYECKOTO U OMOJIOTUYECKOTO 3arPsI3HEHHS;
4l CIOCOOBI ¥ CPEJICTBA 3aIUTHI YEIOBEKa OT BO3IEHCTBHSI TOPAXKAIOLINX (aKTOPOB N

Ype3BBIYAHBIX CUTYalMi IPUPOJHOTO, TEXHOTEHHOTO U BOEHHOTO XapakTepa.

Ymern:

g |~ WCHONb30BATh  CPECTBA 3AIUMTHI OPTaHOB JILIXAHUS M KOXKH, MEAMLHHCKHE +

JUIS CaMO3AIMThI U OKa3aHUsI IOMOILHU APYTUM JIFOJISM;
g |~ TPMMEHATh IEPBUYHBIC CPEACTBA MOKAPOTYLICHHA JUIA NOKAIM3AMH | N

TYLIEHUS MT0Kapa, BOSHUKILIETO B ay TUTOPUHU (J1aOOpaTOpHH);
7 |~ oOKasbIBaTh cebe M JAPYyruM TMOCTPAJABIIMM MEIUIMHCKYI0 TIOMOIIb C +

UCIOJIb30BaHUEM TAOETIbHBIX U MOAPYYHBIX MEAUIIMHCKUX CPEJCTB.

Baanern:

— npuéMamMH IpPOBENEHUS YaCTUYHOW CaHMTApHOW OOpabOTKH MpH BBIXOJE U3 +
8 |paiioHa (30HBI) PAAMOAKTHBHOIO, XUMHYECKOTO M OMOJIOTHYECKOTO 3arps3HEHHUS + +

(3apaxkeHus);
9 |- cmocobGaMu U TEXHOJIOTHSIMH 3aIUTHI B UPE3BBIYANHBIX CHTYAIUSIX. + + + + +




B PE3YIBTATE OCBOCHUA TUCHUILIJIMHBI CTYJCHT JOJI2KCH HpI/IO6peCTI/I CIICAYIOIINC YHU6GEPCA/IbHblIE KOMNEeMEeHYuu u undukamopbt UX 00CIMUIICCHUA:

Kox m nanmenoBanue YK

Kox u HamMeHOBaHHMe HMHINKATOPA
nocrmxenust YK (nepeuens us n.2)

10

11

12

— VYK-8. - CoocobeH co3maBaTh U
MOJJICP)KUBATh B MOBCEIHECBHOMN
KU3HK W B MNpodhecCHOHAIbHON

JACATCIIBHOCTH Oe3omacHbIC yCJI0BUA

KU3ZHEJEATEIBHOCTH IS
COXpPAaHEHHsS NPUPOJHOM  Cpenbl,
o0ecrieueHus YCTOHYHMBOTO

Pa3BUTHA O6H_IeCTBa, B TOM YHCIIC

IpU YIpo3e H BO3HUKHOBEHUU

YpE3BbIYANHBIX CUTYyalHi "
BOEHHBIX KOH(JIMKTOB

YK-81 -
HCTOYHUKHU

3HaeT KJIacCHUKAUIO U

YPE3BBIYAMHBIX  CHUTYaLUI
MIPUPOTHOTO u TEXHOTSHHOTO
MPOUCXOXKICHUSA, MPUYUHBI,
MOCIEICTBUSA
3alIUTHl OT YPE3BbIYAWHBIX CUTyalUd U

BOCHHBIX KOH(i)JII/IKTOB; IIPUHIMIIBI

IIPU3HAKKU U

OIIACHOCTEH, CIIOCOOBI

opraHuzanuy OE30IIaCHOCTH TpyJda Ha

NPEANpPUATUH, TEXHUYECKHE  CpPEICTBa
3aILUTHI JIOJIEH B YCIOBUSX YPE3BbIYAHOMN

CUTyalHHu

VK-82 -  VYmeer  mnoauepxuBaTh
Oe30macHble YCIIOBHS JKU3HEAEATEIbHOCTU
B MHPHOE M BOEHHOE BpEMS; BBIABIATH
MIPU3HAKH, IIPUYUHBI u yCIIOBUS
BO3HUKHOBEHHMSI YpPE3BbIYAHHBIX CUTYaLlUM;
OLICHUBATh BEPOSTHOCTh BO3HUKHOBEHUS
MOTEHIIMAJIbHOW OMACHOCTH W NPHUHUMATh

MCDPBI IO €€ IPCAYITPEIKACHUTIO

VK-8.3 - Bnaneer
MIPOTHO3UPOBAHUS BO3HHUKHOBEHUS
OMACHBIX WU YPE3BBIYANHBIX CHUTYyaIUii;
HaBBIKAMU TI0 TPUMEHEHHIO OCHOBHBIX

HaBBIKaMH

METOJ0B 3alIUTHI B YCIIOBUAX

YpEe3BbIYAMHBIX CUTyalldid ¥  BOEHHBIX

KOH(DIMKTOB




6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKHe 3aHATHUSA
IIpakTuyeckue 3aHATHSA MO0 JUCHUILINHE He MPETYCMOTPEHbI

6.2 JlaGopaTopHble 3aHATHUS
JlabopaTopHble 3aHATHS N0 THCHUIJINHE He PeIyCMOTPEHBI.

7. CAMOCTOSTEJIBHAS PABOTA

CamocrosiTenbHas padoTa MPOBOAUTCS C LEIbI0 YITyOJIeHUS 3HAHUHN 1O JAUCIUIUIMHE U
MpeayCMaTpUBAET:

— peryJIsipHyI MpopabOTKy MPOWUIEHHOIO0 Ha JIEKIHUAX Y4YeOHOro wmarepuaiia 1o
paszaenam JUCUUILINHBL,

— O3HaKOMJICHHE U MPOpabOTKy PEKOMEHI0OBAaHHOU JTUTEPATyphl, pabOTy C 3JIEKTPOHHO-
OMOMMOTEYHBIMU CHCTEMaMHM, BKIIOUas TIEPEBOABI MyOJIMKAIMH W3 HAYYHBIX JKypPHAJIOB,
UTUpYeMbIX B 6a3ax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TIOCEIIEHUE OTPACIEBBIX BHICTABOK M CEMHUHAPOB;

— yuactue B cemuHapax PXTY um. Y. MenneneeBa 1o TeMaTuke JUCLUILIMHEL,

— TOJTOTOBKY K BBIMOJHEHUIO KOHTPOJIBHBIX PabOT MO0 MaTepraiy JEKIIMOHHOTO Kypca;

[InanupoBaHne BpPEeMEHU Ha CaMOCTOSITENIbHYIO paboTy, HEOOXOIUMOro Ha H3y4YeHHUE
JTUCLUIUIMHBI, CTyJCHTaM JIy4dllleé BCEro OCYHIECTBJIATh Ha BECh TMEPUOJ H3YyUCHHUS,
MpeayCMaTpuBas MPU 3TOM PETYJSIPHOE NOBTOPEHHE MPOHAEHHOro Mmartepuana. Marepuan,
3aKOHCIIEKTUPOBAHHBIA Ha JICKIMSIX, HEOOXOIMMO PETYJSPHO JOMOJHATH CBEACHUSIMHU U3
JUTEPATypHBIX HCTOYHHMKOB, IMIPEACTaBICHHBIX B paboyeil mnporpamme. Ilpu pabote ¢
YKa3aHHBIMH HCTOYHHUKAMHU DPEKOMEHAYETCS COCTaBJIATh KPAaTKUM KOHCIIEKT MaTepuaia, ¢
00s13aTenbHBIM (PUKCUpOBaHUEM OUOTHOTpadUUECKUX JAHHBIX HCTOYHHKA.

8. MIPUMEPBI OHEHOYHBIX CPEJICTB JJIsI KOHTPOJIA
OCBOEHMSA JUCHUIIVIMHBI

CoBOKymHasI OIICHKA I10 JUCIUIUIMHE CKJIJbIBACTCS W3 OICHOK 32 BBIOJIHCHUE
KOHTPOJBHBIX paboT B TecroBoi ¢dopme (makcumanbHas ouenka 100  Gamnos).
Buo konmponsa — 3auem. HUmozoswiti KOHMpPOb NO OUCYUNTIUHE He NPEOYCMOMPEH.

IIpumepbl KOHTPOJIBLHBIX BOMPOCOB /IJIsl TEKYIIET0 KOHTPOJS OCBOCHHS THCIHUTIIAHBI
JInst TEKyIIero KOHTPOJIs MPETyCMOTPEHO 2 KOHTPOJbHBIC PabOThl (TECTOBbIE 3aJaHHUs
OXBAaThIBAIOT HECKOJBKO pa3/ienoB). MakcuMmanbHash OICHKAa 3a KOHTPOJIBHBIE PabOTHI
cocrtapmsieT 50 0annoB 3a KaxAylo.

1. TIpumepbl TeCTOBBIX BONPOCOB K KOHTPOJIbHOI padoTe Ne 1.
B padoTy BKJIIOUEHBI BONMPOCHI 0 BBeIEHUIO U pa3aeaam 1,2,3.

1. Curyanus, cioXUBLIAsCA HA ONPENEIEHHOW TEPPUTOPHM, aKBATOPUMU BCIIEJICTBHE aBAPHU,
KaTacTpo(bl, CTUXHIHOTO WJIM HHOTO O€JICTBHS, CONMPOBOXKJIAIOIIAACA HAPYLIEHUEM YCIOBUN
KU3HEACSITENLHOCTU JItOJIeH, ymepOoM Ui OKpYy>Kalolled cpeibl, YeJTOBEUYECKHUMH XepTBaMU
Ha3bIBACTCS:

1) Ype3BbIYAHBIM TOJI0KEHUEM;
2) YPE3BBIYANHON CUTyaLlUEH;

3) 0COOBIM PEIKHMOM;

4) TYMaHHTapHOH KaTacTpoQoi.



2. B kakom 3akonHe Poccuiickoii @enepamuu omnpeAeNeHbl MpaBa W OOS3aHHOCTH TPakIaH
Poccuu B 0651acTH 3alMTHI OT YPE3BBIYANHBIX CUTYAIHI:

1) «O 6e3omacHOCTIY

2) «O6 obopoHe

3) «O 3amute HaceneHus u repputopuii or YC npupoaHOro TEXHOIEHHOTO XapaKkTepa»

4) «O rpaxaaHCKOi 000pPOHEY.

3. B kakom 3akone Poccuiickoit ®denepanuu ompeneneHbl 3agaud B 00JACTH TpaKJaHCKOU
00O0pOHBI U TPABOBBIE OCHOBBI UX OCYILECTBICHUS.

1) «O 6e3omacHOCTH.

2) «O rpaxaaHCKOi 000pOHEY.

3) «O 3amute HaceneHus U Tepputopuid oT YC MpUpPOTHOTO U TEXHOTEHHOT'O XapaKTepay.

4) «O noxapHoii 6€30MTaCHOCTH.

4. Kakoit opran ynpasienusi PO ocymecTBisieT KOOpAUHALKIO AESTEIbHOCTA TOCY1apCTBEHHBIX
Y MECTHBIX OpPTaHOB B 00JIACTH MPEAYIPEKIACHUS U TUKBUIAIMU YPE3BBIYANHBIX CUTYalIUi?

1) MunuctepctBo ¢punancos PO,

2) MunuctepctBo P® mo genaMm rpakgaHCKoW OOOpPOHOW, Ype3BBIYAHHBIM CUTYyAIUsIM U
JIMKBUJIALIUU NTOCIENCTBUN cTUXUMHBIX O6encTBuil (MUC Poccun),

3) MuHuctepcTBO 37paBooxpaHeHust PO,

4) MuHucTepcTBO BHYTpEHHUX Aen PO.

5. K cmoco6am 3aniuThl HaceeH!sI B YPE3BbIYaHBIX CUTYAIUSX OTHOCSTCS:
1) cobmroieHns IpaBUil JOPOKHOIO ABUKCHHUS;

2) sBakyarus;

3) cobmoaeHne TpeboBaHM OXpaHbl TPYAA;

4) orpannueHus BIOPOCOB B aTMOC(epy BpEAHBIX BEILIECTB;

5) crpaxoBaHue.

6. K cmocob6am 3amuThl HaceNeHUs B YpE3BhIYAIHBIX CUTYAIUSIX HE HA/IJICKHUT:
1) rocynapcTBeHHast CTaHIAPTU3AIIUS 10 BOITPOCcaM 0€3011acCHOCTH;

2) OHoJOrHYecKas 3allluTa;

3) paAMaliMOHHBIA U XUMUYECKUN 3aIIUTY;

4) MexayHapOIHOE COTPYIHUYECTBO B chepe rpaKJaHCKOW 3aIlUThI;

5) aBaKyalliOHHbIE MEPOIIPUSITHSL.

7. Kakoii u3 HazBaHHbIX cpeactB HE oTHOCHTCS K cpefcTBaM OmNoBeeHUs TPH BOZHUKHOBEHUHU
WM yrpo3e Bo3HUKHOBeHUs1 YC?

1) paawmo;

2) SJEKTPOHHBIE CPEACTBA CBS3H;

3) TeneBuaeHUE;

4) ceTu MPOBOAHOTO paUOBEIIAHUS;

5) ra3erTsl.

8. Kakoe u3 Ha3BaHHBIX (OPMUPOBAHUN PUHAJIEKUT K IBAKyallMOHHBIM OpraHam?
1) npoTuBO3NUIEMUYECKAs] KOMHUCCHS;

2) GroKeTHAsE KOMHCCHST;

3) mOCT METEOPOJIOTUIECKOTO HAOIIIOICHUS;

4) koMuccus IO BOITPOCaM TOPTOBJIM U OOIECTBEHHOTO MUTAHUS;

5) aBaKyallMOHHasi KOMHCCHSI.

10



9. Kakoe n3 Ha3BaHHBIX (DOPMUPOBAHUH MPUHAIJICKHUT K IBAKyaIIMOHHBIM OpraHam?
1) cOopHbIi 3BaKyallMOHHBIN ITyHKT;

2) MMyHKT OOIIIECTBEHHOTO ITUTAHUS;

3) myHKT cOopa nH(pOpMaIMK O HAPYIIEHUSIX HA TPAHCIIOPTE;

4) MeTUIIMHCKUM ITYHKT;

5) MyHKT TEXHUYECKOT'O 00CITYKUBAHHSI aBTOMOOUIICH.

10. Kakoe u3 HazBanHbIx popmupoBanuiit HE oTHOCHTCS K 3BaKyalimoHHBIM OpraHam?
1) aBaKyanrioHHas KOMUCCHS;

2) rocyJapCTBEHHAsl MHCTICKIUS IPaKIaHCKOU 3aIIUThI;

3) MyHKT MOCAIKH;

4) cOOpHBIN HBaKyallMOHHBIH ITyHKT;

5) MpUEMHBIH 3BaKyaIllMOHHBIA ITyHKT.

2. [IpuMepbI TECTOBBIX BONMPOCOB K KOHTPOJILHOI padoTe Ne 2.
B pa6oTy BK/II0YEHBI BONIPOCHI 10 pa3aenam 4,5,6.

1. Kakue neficTBHs MPOBOAAT HEMOCPEACTBEHHO NIPH CEPACUYHO-ICTOYHOM peaHUMAIIUH

1)- npekapanaNbHBIA yaap

2)- (3-5) BayBanuii BO3ayXxa, OCYIIECTBISIEMBIX C 4aCTOTOH 12-16 B MUHYTY

3)- mooyepenHOE HaJABIMBAHUE HA TPYIHYIO KISTKY (5 pa3) v BAyBaHUE BO3IyXa

4)- 30 TOJYKOB-HAIaBIMBAHUI — JIBA ByBaHUS B JIETKUE MOCTpajaBiiero (cootHomenue 30:2).
5)- OYHIIAIOT POTOBYIO MOJIOCTh OT HHOPOIHBIX IPEAMETOB

2. Kakue 1efcTBHS MPOBOJAT NPU BEHTUJISINN JIETKUX

1)- mpexapaAnaNbHbIA yaap

2)- (3-5) BayBanuii BO3yXxa, OCYIIECTBISIEMBIX C 4aCTOTOH 12-16 B MUHYTY

3)- moouepeHOE HAIABITUBAHKE HA TPYIHYIO KIETKY (5 pa3) u BayBaHHE BO3AyXa

4)- 30 TOYKOB-HAJAaBIMBAHUH J1Ba BAyBaHUs B JIETKHE MOCTpaaaBiiero (cootnomrenue 30:2).
5)- OYHIIAOT POTOBYIO MOJIOCTh OT HHOPOIHBIX MPEAMETOB

3. Kakue neicTBus IpoOBOIAT IIPHU ONPEEIICHUN KIMHUYECKON CMEPTH
1- npexapauanbHbIi yaap

2- IPOBEPKY PEAKIIMU 3payKa Ha CBET

3- BEHTUJISAIHMS JIETKUX ISl IPOBEPKH JABIXaHUS

4- ornpeniesieHNe HAIUYKS MyJIbca

5- U3MepeHHe JaBJICHUs U YacTOTHI IyJIbca

4. Yem xapakTepU3yIOTCS U ONACHBI pyOJICHHbIE paHbl

1- BeposiTHO pa3BUTHE UH(EKIIMU B PaHE;

2- HAarHOEHHE U J0JIF0€ 3aKNBAHHUE;

3- HaJTM4re TPaBMUPOBAHHBIX, YACTO Pa3MO3KEHHBIX TKaHEH

4- paHbl HEPaBUIILHOU (DOPMBI, 3aTPS3HEHBI CIIFOHOM JKHBOTHBIX
5- cusIbHOE 3arpsi3HEHHE U HATMYHe OMEPTBEBILIUX TKAHEH

6. Uem xapakTepu3yIOTCs U ONACHBI YKYIIEHHBIEC paHbI

1- BeposiTHO pa3BUTHE UHPEKLINU B PAHE;

2- HarHOEHHE U JI0JIT0€ 3a)KUBAHUE;

3- HaNTMYMe TPaBMHUPOBAHHBIX, YACTO PA3MO3)KEHHBIX TKaHEH

4- paHbl HENPaBWIBHOM (HOPMBI, 3arPsI3HEHBI CIIFOHON KUBOTHBIX
5- cHJIbHOE 3arpsi3HEHKE U HAJTMYMe OMEPTBEBIINX TKaHEH
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7. UeM XapakTepHu3yrOTCs U ONACHBI YITUOJICHHBIC PAHBI

1- BeposiTHO pa3BUTHE UHPEKLIUU B PAHE;

2- HarHOEHHE U OJITO€ 3aKUBaHHUE;

3- HaIMYue TPAaBMUPOBAHHBIX, YACTO PA3MO3KEHHBIX TKaHEH

4- paHbBl HETPABUIBHOU (DOPMBI, 3aTPS3HEHBI CIIFOHOM JKUBOTHBIX
5- cHIIbHOE 3arpsi3HEHHE U HAJIMYHe OMEPTBEBIINX TKaHEH

8. UeM xapakTepu3yeTcsi BEHO3HOE KPOBOTEUCHUE

1- kpoBB SIPKO AJNOro LBETA, MyJILCUPYIONIAs CTPYyEH

2- TEeMHO-BUIIIHEBAsi KPOBb, PABHOMEPHO UCTEKAIOLIasi U3 PaHbI
3- MeJIKue Karuii KPOBU Ha PAaHEBOM MTOBEPXHOCTH

4- KpOBOTEUYEHHE U3 TKAHU BHYTPEHHUX OPraHOB

9. Uem xapakTepusyercsi apTepHalibHOE KPOBOTEUEHHUE

1- KpoBB SAPKO ANOro LBETA, MYJILCUPYIOIIAs CTPYEH

2- TEeMHO-BUIIIHEBAsi KPOBb, PABHOMEPHO UCTEKAIOIIas U3 PAHbI
3- MeNKre Karuii KPOBU Ha PAHEBOM MOBEPXHOCTH

4- KpOBOTEUYEHHE U3 TKAHU BHYTPEHHUX OPTaHOB

10. Uem xapakTepusyeTcsi KamuuIIpHOE KPOBOTEUCHHE

1- KpoBB SAPKO AJNOrO LBETA, MYyIBCUPYIOIIAsS CTPyEH

2- TEeMHO-BUIIIHEBAsi KPOBb, PABHOMEPHO UCTEKAIOIIAs U3 PAHbI
3- MenKre Karuii KpOBU Ha PAHEBOH MOBEPXHOCTH

4- KpOBOTEUYECHHE U3 TKAHH BHYTPEHHUX OPTaHOB

11. Yem xapakTepusyeTcs cMelaHHoe (TapeHXMMaTO3HOe) KpOBOTEUEHHE
1- KpoBB SIPKO AJNOTO LBETA, MYJILCUPYIOIIAS CTPyEH

2- TEMHO-BUIIIHEBAs! KPOBb, PABHOMEPHO MCTEKAIOIIAs U3 PAHBI

3- MeNKre Karuii KpOBU Ha PAaHEBOM MOBEPXHOCTH

4- KpOBOTE€UEHHE U3 TKAaHU BHYTPEHHUX OPraHOB

12. Ha xakoe BpeMsl HaKJIaJbIBatOT KT'YT B JIETHEE BPEeMs
1- 15 mun

2- 45-60 muH

3-1,52 yaca

4- 10 MOMEHTa JOCTaBKH B MEUIIMHCKOE YUPEKICHUE

9. YYEBHO-METOANYECKOE OBECIIEYEHUE JUCHUIIJINHbI

9.1. PekoMeHayeMasi JuTepaTypa
A. OcHOBHasl IMTEpPaTypa
1. Axuana H.M., Mapununa JI.K., Bacun A.Sl. u np. «['paxmaHckas 3ammTa B
4ype3BblYaiHbIX cuTyanusx». M. PXTVY. 2017 r.

b. lonoiHuTeIbHASA JIUTEpPaTypa
1. I'paxxnanckas 3amuta: >HIMKIoneaus / M-Bo Poccuiickoit deaepanuu 1mo aenam
TpaXTaHCKOW OOOPOHBI, YPE3BBIYAMHBIM CUTYAIMSIM M JTUKBHUIAIUU TOCIEICTBUN CTHUXUHHBIX
oencteuit; mox pen. C. K. lloiiry. - U3x. 2-e, mepepab. u mon. - Mocka: MUC Poccun, 2009 —
HN3panue B 4 ToMax.
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2. Hamukos, P. X. Ouenka npupoaHON, TEXHOTCHHOM W KOJIOTHYECKOW O0€30MacHOCTH
Poccun: [Tekct]: monorpadus / P. X. [{anmukos, B. A. Akumos, K. A. Ko3nos. - Mocksa: ®I'Y
BHUU I'OYC (PLI), 2009 (Mocksa: OO0 "KYHA"). - 463 c.: 1B. ui., KapThl, Ta0I.;

3. ®enepanbubiii 3akoH Ne 69-O3 ot 21.12.1994 (pen. ot 29.07.2017) «O mnoxxapHoit
0e30MacHOCTH.

4. ®enepanbublii 3akoH Ne 68-0P3 or 21.12.1994 (pen. or 23.06.2016) «O 3amure
HACeJIEHUs OT YPE3BhIYAIHBIX CUTYAIMI MPUPOAHOTO U TEXHOTEHHOTO XapaKTepay

5. Iocranonenue IIpaButensctBa PO Ne 1094 ot 13.09.1996 «O knaccupukanuu
Ype3BhIYAITHBIX CUTYAIMil MPUPOJHOTO U TEXHOTEHHOTO XapaKTepay.

6. ®epnepanbubiii 3akoH Ne 3-®3 ot 09 suBaps 1996 (pen. or 19.07.2011) «O
paaraloOHHON 6€30MacCHOCTH HACEIICHUSY.

7. CanlluH 2.6.1.2523-09 «Hopwmsl pamuanmonnoit 6e3onacaoctu HPB -99/2009» (yTB.
[TocTanoBnenuem I maBHOTO rocyaapcTBeHHOTO caHuTapHoro Bpada P Ne 47 ot 07.07.2009).

9.2. PekoMeHyeMble HCTOYHMKH HAYYHO-TeXHUYeCKOil nHopManuu
— PazgaTouHbIi WIUTIOCTPAaTUBHBINA MaTepyai K JICKIUIM.
— IIpeseHTanuu K JeKUUIM.

Pecypchl nHpOpMAIOHHO—TEIEKOMMYHUKAIIMOHHOW ceTr VIHTEepHET:
— http://www.mchs.gov.ru/ — opuuuansusiii caiitt MUC Poccun

— http://bookfi.org/g/ - BookFinder. Camas Gosnbliias 3neKTpOHHAs OMOIMOTEKa pyHETa.
TToHCK KHHT U YPHAJIOB

— http://www.rsl.ru - Poccuiickas ['ocynapcteennas bubnuoreka

— http://lwww.gpntb.ru -  TocymapcTBeHHass  MyOJaM4YHAas  HAYYHO-TEXHHUYECCKAs
oubmotexa Poccun

— http://lib.msu.su - Hayuynas OubnaroTeka MOCKOBCKOTO TOCYAapCTBEHHOT'O
YHUBEPCUTETA

— http://window.edu.ru - TlonHoTekcroBass OuONMMOTEKa Yy4eOHBIX H  yueOHO-

MCTOANYCCKUX MATCPUAIOB

— http://abc-chemistry.org/ru/ - ABC-Chemistry : BecruiatHas HaydHass XAMHYECKas
uH(popManus

— http://findebookee.com/ - mouckoBas cucreMa o KHUraMm

— http://elibrary.ru - Hayunas s1ekTpoHHas OnbIroTeka

9.3. CpeacrBa odecneyeHusi 0CBOEHHUS THCIUTIIUHBI
Jns  peanuzanmu  paboueil  TpoOrpaMMbl  MOATOTOBJICHBI  CICAYIONIUE  CPEICTBA
06eCHe‘IeHI/I5I OCBOCHUS TUCHUIIIINHBI.

— KOMITbIOTEpHBIEC NIPE3EHTALNN UHTEPAKTUBHBIX JIEKIUIl — 7/, (0011ee yucio cnaiiioB —
500);

— 0aHK TECTOBBIX 3aJaHHMi JJIT TEKYIIEro KOHTPOJS OCBOCHHS JTUCITUILIMHBI (OOIIee
4KCII0 Borpocos —185);

13


http://bookfi.org/g/
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10. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' U,
HNCITOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

HNudopmannonnyio MOJIICPIKKY M3y4eHUs TMCLIUTUTAHBI OCYILIECTBIISIET
Nudopmanmonno-o6udamoreunsiii nenrp (MBL)) PXTY wum. .M. MengaeneeBa, KOTOpBIH
obecrieynBaeT OOY4YAIOUIMXCS OCHOBHOW y4eOHOH, y4yeOHO-METOAMYECKOW W HayyHOU
JUTEpaTypoil, HeOOXOIUMON ISl OpraHu3aluu o0pa3oBaTEeNIbHOTO Mpolecca MO JAUCLUUILIHHE.
O6muii 06sem mHOTOOTpacieBoro Gouaa MBI na 01.01.2023 cocrapnsier 1 727 628 k3.

®onn HUBIL] pacnonaraer ydeOHOH, y4eOHO-METOIUYECKOW W HAayYHO-TEXHUYECKOMN
JIUTEpaTypoil B (hopMe MEeUYaTHBIX M 3JICKTPOHHBIX M3JaHUH, a TAaKXKe BKIIIOYaeT OpHIHAIbHBIC,
CIpaBOYHO-OHOIMOrpaduueckue, CreUUaIn3upPOBAHHBIE OTEUECTBEHHbIE U 3apyOexHbIe
nepuoandeckue W uHpopManuonHele u3maHus. WBI[  obecneumBaer  jmoctym K
npodeccuoHanbHbIM 0a3aM JaHHbBIX, HH()OPMALMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAaM.

Kaxxnpiii oOydatomuiics odecrieueH CBOOOJIHBIM JIOCTYIIOM M3 JIF000H TOYKH, B KOTOPOW
uMeeTcst Joctyn K cetu MHTepHeT M K 3lekTpoHHO-OmOmuoreyHoit cucteme (DBC)
VYHuBepcurera, KOTOpas COAEPKHUT pPa3IMUHbIE U3JIaHUS TI0 OCHOBHBIM M3y4aeMbIM
JUCIUIUIMHAM U c(hOpPMHpOBaHA MO COTJIACOBAHUIO C MpaBOooOIaaTesIMU Y4eOHOH U yueOHO-
METOUYECKON JTUTEPATYPHI.

Jns  Oonee MONHOTO M ONEPAaTUBHOTO  CIPaBOYHO-OMOIHMOrpaduueckoro u
uH(popmannoHHoro oociayxuBanus B MBL| peanuzoBana TexHosorus DIEKTPOHHOM JOCTaBKU
JIOKYMEHTOB.

[TonmHBIi TepedeHb DIIEKTPOHHBIX HH(GOPMAIMOHHBIX PECYPCOB, HCHOJIb3YEMBIX B
nporecce 00y4eHus, MpeACTaBlIeH B OCHOBHOM 00pa30BaTEIbHOM porpamMme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

B cooTBeTcTBUM ¢ YUEOHBIM IIJIAHOM 3aHSTHS 10 TUCHUIUINHE «I parcoanckas 3auyuma
6 UpPEe38bIYAIIHBIX CUMYAUUAX» TPOBOAATCS B (opMe JEKUUH U CaMOCTOSTENbHONH paboThI
o0yyJaromerocs.

11.1. ObdopynoBanue, HeoOX0aMMOe B 00pa3oBaTeJHLHOM IpoLecce:
VY4yebHble ayIuTOpUM s TPOBENCHMS JIEKIMOHHBIX 3aHATHH; 00OpYyIOBaHHBIE
DJIEKTPOHHBIMU cpeacTBaMu JEMOHCTpal U (xoMmbrOTED co cpeacTBaMu
3BYKOBOCIIPOM3BE/ICHHUS, IPOEKTOP, KpaH) U yueOHOI MeOenbio.

11.2. YueOHo-HAT/IsAAHBIE NOCOOUSI:
NupopmaninoHHO-MeTOAUYECKHE MaTepuaibl: ydeOHble IOCOOUS MO JUCUUIUIMHE;
pa3aTovyHBId MaTepuan K pasfienaM JIEKIIMOHHOTO Kypca; adbOOMBI, KaTalloTH U peKJIaMHbIe
MPOCTIEKTHI C OCHOBHBIMH BHJAMH U XapaKTEPUCTUKAMHU CPEJCTB WHIAWUBUIYAIbHOW 3aIUTHI,
pectimpatopsl Y-2K, npotusorassr ['TI-7, camocniacatens M30JUPYIOIMINN, 3alIUTHBIN KAMIOIIOH
«DEHUKCY.
Harnsanbeie KOMIIIEKTHI U3yUYalOIIMXCA CPEACTB MHANBUTYIbHON U KOJUIEKTUBHOM 3aILIUTHI.

11.3. KomnboTepsbl, HHPOPMALMOHHO-TEJIeKOMMYHHKAIIMOHHbIE CETH, alllIapaTHO-
NporpaMMHbIe H ayAHOBH3yaJIbHbIE CPEICTBA:
KomnbroTepHsiit  kiacc kadenpsl TexHOC(HEpHOH 0e30MacHOCTH, MPEe3eHTAMOHHOE
MYJIBTUMEANITHOE 000PYyTI0BaHHE.

11.4. IleyaTHbIE U IJIEKTPOHHBIE 00pa3oBaTe/bHbIEe U HH(POPMALIMOHHBIE PeCypPChI:
http://www.mchs.gov.ru/ — opunmanshsiii caiit MUC Poccuu
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11.5. IlepeyeHb JUIEH3MOHHOTO MPOTrPAMMHOIO olecriedeHHsl AJIs1 UCNOJIb30BAHMS
COTPYAHMKOB YHMBEPCHUTETA:

Ne | HaumenoBanue PexBu3uTEHI Cpok IIpumeyanue Bo3sMmoxHOCTB
. IIPOrPaMMHOTO JIOTOBOpa | OKOHYaHUS IIACTAHIINOH-
I MPOIYKTa IIOCTaBKH IEeNCTBUA HOTO
JIALIEH3UN HACIIOIB3-HUS
1. [WINHOME 10 KonTpakr | OeccpouHo 150 nuuen3uit aus Her
Russian OLV NL No 28- aKTHBAIIMU Ha PaboYnX
Each 352A/2020 CTAHILUAX
AcademicEdition oT
26.05.2020
2. | Microsoft Office Konrpakr | 12 mecsien JIuuensus Ha I10, Her
Professional Plus Nel75- (exerofiHOE | MPUHUMAIOIICE YIaCTHE B
2019 2620A/2019| mpoanenue 00pa3oBaTeNbHbIX
B cocrase: oT MIOJIIMCKH C poreccax.
Word,.Excel, 30.12.2019 [IPaBoOM
Power Point, nepexoja Ha 150 nmunen3uit aus
Outlook, OneNote, OOHOBJIEHHYIO| aKTUBAIlMU Ha pabovmx
Access, Publisher, BEPCHUIO CTAHLMAX
InfoPath. MIPOAYKTA)
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12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOI'PAMMBI

HauMenoBanue
pa3aeJioB

OcHOBHBIC ITOKA3ATEJIH OLEHKU

®opmbl U
MeTOo/bI
KOHTPOJIA U
OLICHKH

Paznea 1.
OmnacHoctH
MIPUPOTHOTO
xXapakrepa.

3uaem:

— XapaKTEPUCTUKH MPUPOAHBIX OCACTBUIA, UX MOpPAKAIOIINE
(bakTops;

— OCHOBBI BO3/ICHCTBUS OMACHBIX (PAKTOPOB YPE3BBIYAMHBIX
CUTyalluil Ha 4YeJOBEKa W MPUPOAHYIO CpPEeIy, JOMYCTUMbIE
npeiejbHble KpUTEPUN HETaTUBHOTO BO3ACHCTBUS;

— Mepbl 0€30MacHOTO TIOBEICHUS IPU NPEOBIBAHUH B
paiioHax (30Hax) mokapoB, mpupoanbx YC;

— CIoCOOBI M CPEJCTBA 3AIIUTHI YEJIOBEKA OT BO3JICUCTBHS
nopaxaromux  (GakToOpoB  YPE3BBIUANHBIX  CHUTYyaIlUid
MIPUPOTHOTO XapaKTepa.

Braoeem:

— crnoco0aMu M TEXHOJIOTHUSMH 3alllUThl B YPE3BbIYAMHBIX
CUTYallUAX MPUPOTHOTO XapakTepa.

OreHka 3a
KOHTPOJIbHYIO
paboty Nel

Paznen 2.
OmnacHoctH
TEXHOT€HHOTO
xXapakrepa.

3uaem:

— XapaKTEePUCTUKH TEXHOTCHHBIX aBapuil u katacTpod Ha
paavalOHHO, XMMUYECKU U OMOJIOTMYECKU OMACHBIX
00BeKTax, Mmopaxaromue GakTopsl APYTUX OMACHOCTEH;

— OCHOBBI BO3/ICHCTBUS OMACHBIX (DAKTOPOB UPE3BBIYANHBIX
CUTYallMi Ha YEJIOBEKA U MPUPOJHYIO Cpely, AOIMYyCTUMBIE
IpeiebHble KpUTEPUN HETaTUBHOTO BO3ACHCTBUS;

— Mepbl 0€30I1aCHOT0 MOBEIEHUs MPH MTPEObIBAHUY B
paiioHax (30Hax) paJMOaKTUBHOTO, XUMHUUECKOTO U
OMOJIOTNYECKOTO 3arpsI3HEHNUS;

— crocoObI U CPe/ICTBA 3alUTHI YeNIOBEKA OT BO3AEHCTBUS
MOpaXKaIoUIMX (GaKTOPOB UPE3BbIYAMHBIX CUTyallUN
TEXHOTE€HHOI'O XapakTepa.

Bnraoeem:

— — crnoco0aMu U TEXHOJIOTUSMHM 3alIUThl B YPE3BBIYAMHBIX
CUTyalUsIX TEXHOTEHHOIO XapakTepa.

Orenka 3a
KOHTPOJIBHYIO
paboty Nel

Paznen 3.
OmnacHocTH
BOEHHOT'O
XapakTepa.

Buaem:

— OCHOBBI BO3/ICHCTBUS OMACHBIX (DAKTOPOB YPE3BBIYANHBIX
CHTYyaIlMi Ha YeJIOBEKa U PUPOIHYIO CPEy, JOMYCTUMBIE
Mpe/eNibHbIC KPUTEPUU HETAaTHBHOTO BO3JICHCTBHUS;

— CITOCOOBI M CPEICTBA 3aIUTHI YEIIOBEKA OT BO3ACHCTBUS
MOpaXKAOIIMX (PAaKTOPOB YPE3BBIYANHBIX CUTYyaIHH
BOCHHOTO XapakTepa.

Bnaoeem:

— — cnocobaMH ¥ TEXHOJIOTHSMH 3aIUThl B YPE3BBIUANHBIX
CUTYyaIIMsIX BOGHHOT'O XapaKTepa.

Orenka 3a
KOHTPOJIbHYIO
paboty Ne 1
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Pa3nen 4. 3naem: OrueHka 3a
[ToxxapHas — crocoObI U CpPe/ICTBA 3aIUTHI YeJIOBEKa OT BO3ICHCTBUS KOHTPOJIbHYIO
0€30MacHOCTb. MOpaXKaIOUIMX (PaKTOPOB YPE3BBIYANMHBIX CUTYaIUN paboty Ne 2

(To>xapog).

Ymeem:

— — IPUMEHATH MEPBUYHBIC CPEACTBA MOXKAPOTYIICHUS IS

JOKaJdW3allud W  TYLICHHs T[0XKapa, BO3HHUKIIETO B

ayTUTOpHUH (J1abopaTopun);
Pa3nea 5. Ymeem: Onenka 3a
Kommiekc — UCIOJIb30BaTh CPEACTBA 3alUThHI OPTraHOB JbIXaHUS U KOHTPOJIbHYIO
MEPOTIPHUSITHIA KOXH, METUIIMHCKHE JJIS1 CAMO3AIIUTHI M OKa3aHus momouu | padory Ne 2
rpa)aaHCKOU JIPYTUM JIHOJISIM;
3aIIUThHI Bnaoeem:
HACEJICHUS. — npuéMaMu IPOBEJCHHS YaCTUUYHON CaHUTapHON

00paboTKHU NpU BBIXOJE U3 paiioHa (30HbI) paJHOAaKTUBHOIO,

XMMHYECKOTO U OMOJIOTMYECKOTO 3arps3HeHUs (3apakeHUs );

— crmoco0aMu M TEXHOJIOTHSMH 3allUThl B YPE3BBIYANHBIX

CUTYalUsX.
Pa3pea 6. Ymeem: Orenka 3a
Oxazanue nepBoi | — OKa3bIBaTh cebe M IPYrHM MOCTPAJABIIAM MEIUIIUHCKYIO | KOHTPOJIBHYIO
MTOMOIIIH. MOMOIIb C HCIOJIb30BaHUEM TaOENbHBIX M MOAPYYHBIX | paboTy Ne 2

MEUIIMHCKUX CPEJICTB.
Paznea 7. 3Haer: IIpaKTHYeCcKast
JIukBu A — Mepbl 0€30IaCHOTO MOBEACHUS MIPH NPEOBIBAHUY B HBaKyalus
MOCJIEACTBHI paiioHax (30Hax) MOXKapoB, PAIUOAKTUBHOTO, XUMHUYECKOTO
Ype3BbIYATHON 1 OMOJIOTHYECKOTO 3arps3HEHMS;
CHUTYallHH. Ywmeer:

— MCIIOJIb30BaTh CPEJCTBA 3ALIUTHI OPTraHOB JbIXaHUS U
KOKH, METUIITHCKHE JIJISI CAMO3AIIUTHI M OKa3aHUS TIOMOIITH
JPYTUM JIIOJISIM;

— MIPUMEHATH MIEPBUYHBIE CPEACTBA MOXKAPOTYILICHUS JUIs
JIOKAJTM3aIMH U TYIICHUS 1T0Kapa, BO3HUKIIIETO B

ayauropuu (J1abopaTopun);

Bnaneer:

— IpuéMaMu IPOBEICHHS YaCTUYHOM CAaHUTapHOU
00paboTKHU NpHU BBIXOJE U3 paiioHa (30HBI) paJMOaKTUBHOIO,
XMUMHUYECKOT0 M OMOJOrMYECKOro 3arpsi3HeHHs (3apaKeHns);
— cnoco0aMu W TEXHOJIOTHUSMHU 3allUTHl B YPE3BBIYANHBIX
CUTYyaIMSIX.
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13. OCOBEHHOCTHU OPTAHU3ALIMU OBPA30OBATEJIBHOI'O ITIPOIECCA JJIsA
HNHBAJINAOB 1 JINI C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOyyeHre WHBATUAOB W JIMIl C OTPAaHMYCHHBIMA BO3MOXXHOCTSIMH  37I0POBbBS
OCYIIECTBIISIETCS] B COOTBETCTBUH C:

— IlopsakoM opraHu3alMd ©  OCYIIECTBICHHS 00pa30BaTENbHOW JAEATEIbHOCTH
1o 00pazoBaTeNbHBIM IIpOrpaMMaM — Mporpammam OakajiaBpuara, MporpaMMmamM ClelraaInuTeTa,
nporpammam maructparypsl (IIpukaz MunoOpuayku P® ot 05.04.2017 Ne 301);

— Ilonoxennem o0 TMOpsAKE OpraHU3allMd W OCYIIECTBICHUS 00pa3oBaTeIbHOU
NEeSITeIbHOCTH 1O 00pa3oBaTeNbHBIM IpOrpaMMaM BBICHIETO OOpa30BaHUS — IporpaMMmam
OakanaBpuaTta, IporpaMMaM CHEIHaJUTeTa, MPOrpaMMaM MarucTparypsl ¢eaepaibHOro
rOCYJJapCTBEHHOTO OIO/HKETHOTO 00pa30BaTENIbHOTO YUYPEXACHUS BBICIIET0 O0pa30BaHUA
«Poccuiickuil XMMUKO-TEXHOJOTHYEeCKUd yYHHBepcuTeT umenu .M. MenpaeneeBa», NpUHITHIM
pemiennem Yuenoro coeta PXTY um. [I.1. Menaeneera ot 28.12.2022, npotokon Ne 5;

— MeroanyeckuMu pEeKOMEHJANMSIMH IO OpraHHu3allMi 00pa30BaTENBHOIO Mpollecca
it oOy4YeHHs] WHBATUIOB M JIMIl C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0POBBSI B
00pa3oBaTeNbHbIX OpraHU3alMsIX BBICHIETO O0pa3oBaHUS, B TOM UHCJIE OCHAIEHHOCTH
00pa3oBartesnbHOro mpolecca (yTBEepKAeHbI 3amecTuTerneM Munuctpa oopasoBaHust u Hayku PO
A.A. Kinumosbeim ot 08.04.2014 Ne AK-44/058H).

18



JlomosiHeHMsI M U3MeHEHMsI K padoyell mporpaMmme U CHUIINHbI

«Cpaxknanckasi 3a1IMTA B Ype3BbIYAHMHBIX CUTYALMSIX»

OCHOBHOI1 00pa30oBaTeJIbHOI IPOrpaMMbl
6cex HANpPaeIeHull U npoguneil no020moeKu

®opma 00yueHus: ouHas

Howmep
OcHoBaHHE BHECEHUS
n3MeHeHus1/ CogepkaHue TOMOJTHCHHS/ M3MEHEHUS
A3MEHEHUS/ NOIMOTHEHUI
JOIIOJIHEHUS
MIPOTOKOJI 3aceaHusl Y YeHOrO
1. coBeTa Ne oT
« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT
« » 20 .
IIPOTOKOJI 3aceaHusl Y YeHOro
coBera Ne oT
« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT
« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBeTa Neo oT
« » 20 1.

19




MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi Poccuiickoii ®@enepanun
(denepanbHOE rocy1apcTBEeHHOE OK0KETHOE 00pPa30BaTeIbHOE YUpPeKIACHUe
BbICIIETr0 00pa3oBaHUsA
«Poccuiicknii XMUMHKO-TEXHOJOTMYEeCKMH YHUBEPCUTET

umenu /I.U. MenaeseeBa

«YTBEPAKIAIO»

x [Tpopextdp no yuebHoi pabore

N
[:? A d.A. Kosokosnos
: b Wwwopf 2023r.

PABOYASA NIPOT'PAMMA AUCHUITJIMHbI

«HKeHepHasi 1 KOMIIbIOTEPHasi rpapuKa»

Hanpasaenue noarorosku 19.03.01 buorexnojorus

IHpo¢uiab noaroroBxku — « buoTrexHoI0rMsH

KBanmuduxanus «dakajaBp»

PACCMOTPEHO H OJOEPEHO
Ha 3acejaHMH MeToH4YecKOi KOMHCCHH
PXTY umM. JI.W. Menjeneesa
« /t?» Uwtf 2028 r.

[Ipeacenare; H.A. Makapos

Mocksa 2023



[TporpamMma coctaBiieHa IOIIEHTOM Kadeapbl HHKEHEPHOT'O MPOEKTUPOBAHUS TEXHOJIOTHYECKOTO

obopynoBanus, noreHTom B.P. Kupakocsaom

[TporpammMa paccMoTpeHa W o00peHa Ha 3aceqaHuu KadeIpbl HHKEHEPHOTO MPOSKTHPOBAHUS

TexHosoruueckoro odopynosanus PXTY um. JI.U. MengeneeBa «19» uronst 2023 r., mpoTOKOT

Nel9.



3
1. EJb U 3AJJIAYH TN CHUTIJIMHBI

[Iporpamma cocTaBieHa B  COOTBETCTBHMM C  TpeOoBaHusiMH  DenepaabHOro
TOCYJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAAapTa BBHICIIETO O00pa3oBaHUA — OaxamaBpHaT
no HanpasieHuto noarotoBku 19.03.01 buomexnonocusa (OI'OC BO), pexomenmanusmu
MeTtoauueckolf KOMHUCCHUU M HAKOIJIEHHBIM OIBITOM MPENoJaBaHusl AUCUUILIUHBI Kadenpoi
WNnxenepHoro IIPOEKTUPOBAHUS TE€XHOJIOTUYECKOI0 000pyI0BaHUS
PXTY um. [I.1. MenneneeBa. [Iporpamma paccurTaHa Ha U3y4E€HHE AUCUUIUIMHBI B TE€UCHHE 2
CEMECTPOB.

HNuctunimuna «Muxcenepnas u KomnvlomepHas zpaguka» OTHOCUTCS K 00s13aTeIbHOM
gactu (b1.0.) muctmunnua yuebHoro miana. IIporpamMma MUCHMIUIMHBI IPENNONAraeT, 4ro
oOyJaromuecs: UMEI0T TEOPETUYECKYIO U MPAKTUYECKYIO MOATOTOBKY 110 OCHOBHBIM IIJIOCKUM U
IPOCTPAHCTBEHHBIM I'€OMETPUYECKUM (DUTYpaM, M3ydaeMbIM B IIKOJIBHOM Kypce T€OMETPUU U
BBITTOJTHEHHIO YEPTEKEN MTPOCTENUIIINX TEOMETPUYECKUX MOJICIICH.

ey IMCHUIUIMHBI — HAYYUTh CTYACHTOB CIOc00aM OTOOpaXEHHUsI MPOCTPAHCTBEHHBIX
¢bopM Ha MIOCKOCTH, BBHIOJIHEHUIO U YTEHUIO YepTekel MeTo/laMu KOMIBIOTEPHON Tpaduku U
IpaBUJIaM U YCIIOBHOCTSIM, TPUMEHSEMBIM MpH 3ToM (ctanaapram ECKJI).

3agaum JMCUMIJIMHBI:

— pa3BUTHE IPOCTPAHCTBEHHOI'O IIPEACTABIEHUS, KOHCTPYKTUBHO-I€OMETPHUUECKOTO
MBILUICHUSI, CIIOCOOHOCTEH K aHalIM3y U CHHTE3Y MPOCTPAHCTBEHHBIX ()OPM U COOTHOIICHUMN
MEXIy HUMH;

- W3y4YEeHHE CIOCOOOB KOHCTPYHUPOBAHHUS PA3NMYHBIX TEXHUYECKUX H3JIENHH, CIIOCOOOB
NOJy4YEeHHUS UX YepTexkKeil Ha ypoBHE rpadudecKux Moenei;

- U3y4YEeHHE CIIOCOOOB BBITIOJIHEHUS YePTEKEH METO1aMU KOMIIBIOTEPHON TpaduKH.

Jucuuniuza «HMHuoicenepnas u KOMnvlomepHasa 2paguka) TPEnojacTcss B MEPBOM U
BTOpOM cemecTpax. KoHTposb ycrieBaeMOCTH CTYJIEHTOB BEETCS IO MPUHATON B YHUBEPCUTETE
pEUTHUHTOBOI CUCTEME.

Pabouas mporpamMma JIUCHUIUIMHBI MOXeET OBITh peajn30BaHa C IPUMEHEHHEM
JJIEKTPOHHBIX 00pa30BaTENbHBIX TEXHOJOTMA M 3JIEKTPOHHOrO OOyuYeHHUs MOJHOCTHIO WU
YaCTHYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCIHUITVINHBI

W3yuenune NUCHUIUIMHBI HApPaABICHO Ha NMPHOOpPETEHHE CIEAYIOUINX KOMIEeTeHUHil U
HHAUKATOPOB UX JOCTHKEHUS:

yHI/IBepcaJIbele KOMIETCHIIUHA U UHIUKATOPbI UX JOCTHKCHUA:

HaunmenoBanue
KaTeropuu Konx m HammeHoBaHue Kon u HauMeHOBaHME UHIMKATOPA JOCTUKEHUS
(rpynmer) YK YK

Pazpabotka u
peanmuzanus
IIPOEKTOB

VYK-2 Cnocoben
OTpEeNIeIATh KPYT 3a/1a4
B paMKax ITOCTaBJICHHON
1IeTTU ¥ BEIOMpATh
ONTHUMAJIbHBIE CIIOCOOBI
WX PEIICHUS, UCXOIS U3
JNEUCTBYIOLIUX
MPaBOBBIX HOPM,
UMEIOIIUXCS PECYPCOB
Y OTpaHUYEHU

VK-2.1 3HaeT BuABI pecypcoB U OrpaHUYEHUI
IUIs pelieHus npodeccunoHaNbHbIX 331a4;
OCHOBHBIE METO/IbI OLIEHKU PAa3HBIX CIIOCOOOB
peLIeHUS 3a/1a4; IEUCTBYIOIIECE
3aKOHO/IaTE€ILCTBO U IIPABOBBIE HOPMBI,
perynupymoiue npodeccnoHalbHYI0
NEesITeIbHOCTh

VK-2.2 YmMeeT onpenensaTs Kpyr 3a7a4 B paMKax
MTOCTABIICHHOM 11€JIH, aHATM3UPOBAThH U BBIOUPATH
aJIbTepHATUBHBIE CIOCOOBI PEIICHMs]; OLIEHUBATh
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pPECYPCHI M OTPaHUYCHHS U COOIIOIaTh TIPABOBLIC
HOPMBI TIPU JOCTHIKEHUU TTPOPECCHOHATBHBIX
pe3yIabTaTOB

VYK-2.3 Bnaneer HaBbIkaMH pa3pabOTKH LU U
3aJ1a4 MPOEKTa; METOIaMHU OIICHKU MOTPEOHOCTH
B pecypcax, IpOJ0DKUTETFHOCTH U CTOUMOCTH
MPOEKTa; HaBBIKAMHU Pa0OTHI C HOPMATHUBHO-
MPaBOBOM JOKYMEHTAIIMEN

B pe3ynbrare u3yueHus: AMCUMILIUHBI CTYJEHT OakagaBpHuara JOKEH:
3nams:

—  c1ocoObl 0TOOPaKEHHs MPOCTPAHCTBEHHBIX (POPM Ha TIOCKOCTH;

— TIpaBWJIA M YCIOBHOCTH IIPH BBIIOJIHEHUU YEPTEIKEH;

— BUJbI CHMMETPUHU T€OMETPUUECKUX PUTYD;

—  BUJBI U3JICHIA U KOHCTPYKTOPCKUX JTIOKYMEHTOB;

— OCHOBHBIE BHBI TpapUUYECKUX HWHOOPMAIMOHHBIX CHCTEM, 0a30BYIO0 T'papUUIECKYIO
CHCTEMY, UCIIOJIb3yeMYIO B yUeOHOM Ipolecce.
Ymemos: BBIMONHATD U YUTATh YEPTEKHU TEXHUUYECKUX U3JCIHUNA C y4EeTOM JIEHCTBYIOIIHUX
CTaHJapTOB;

—  BBINOJHATH U YUTATh CXEMbI TEXHOJIOTHYECKUX MPOLIECCOB;

— HCIIONIb30BaTh CPEJCTBA KOMIBIOTEPHOH Trpaduku A M3roToBieHus 3D-monenet,
ACCOLMATUBHBIX YEPTEKEH.
Braoemy:

— cnocobaMu U pueMaM# U300paXeHUs MTPEAMETOB Ha INTIOCKOCTH;

— rpaduyeckoit cucremont «Kommac.

3. OFbEM JUCHUILINHBI U BUJIbl YYEBHOM PABOThHI

Beero 1 Cemectp 5
Bun yaeOHO# paboThI
3E Axa 3F Axan. 3F Axan.

. 4. q. q.
OO61mast TpPyA0€MKOCTh JUCIUTIIINHBI 7 252 4 144 3 108
KonrakTHass pabdora — ayauTopHble 222 | 80 1,33 48 0,89 3
3aHATHS:
B TOM 4ucJje B GopMe NpaKTHYeCKOI
OArOTOBKH 1,44 | 52 0,72 26 0,72 26
Jlexumn 0,44 | 16 0,44 16
[Tpaktuueckue 3ansatus (I13) 1,78 | 64 0,89 32 0,89 32
B TOM 4Hclie B hopMe IPaKTHIECKON
HOATOTOBKH 1,44 | 52 0,72 26 0,72 26
CamocTosiTeJibHAs paboTa 4,78 | 172 | 2,67 96 2,11 76
KonTakTHas camocTositenbHas padbota 0.8 0.4 0.4
(3a4eT C OIEHKOM) ’ ’ ’
KonTakTHas camocTositenbHas padbota 0.2 0.2
(mprieM KypcoBOi paboThI) ’ ’
Kypcogas pabora 4,78 35,8 2,67 2,11 35,8
[TonroToBka K KOHTPOJBHBIM paboTam 36 18 18
CamMocTosATeIbHOE U3YUYEHHE Pa3esioB
T ——— 99,2 77,6 21.6




3ayer ¢
3ader ¢ OILIEHKOI,
Buja UTOrOoBOro KOHTpPOJIA: omenKoii KypcoBas
padora
Beero 1 Cemectp 5
Bun yaeOHO# paboThI
3E Axan. 3E Axan. 3F Axan.
4. 4. q.
OO01mast TpPyA0€MKOCTh JUCIUTIIINHBI 7 189 4 108 3 81
KonrakTHass pabdora — ayauTopHble 2,22 60 1,33 36 0,89 24
3aHATHS:
B TOM 4ucJje B GopMe NpaKTH4eCKOl
OArOTOBKH 1,44 39 0,72 | 19,5 | 0,72 | 19,5
Jlexumn 0,44 12 0,44 12
[Tpaktuueckue 3ansatus (I13) 1,78 48 0,89 24 0,89 24
B TOM 4Hclie B hopMe IPaKTHIECKON
HOATOTOBKH 1,44 39 0,72 | 19,5 | 0,72 | 19,5
CamocrosiTesbHasi padora 4,78 | 129 | 2,67 72 2,11 57
KonTakTHas camocTositenbHas pabota 0.6 0.3 03
(3a4eT C OILEHKOM ) ’ ’ ’
KonTakTHas camocTositenbHas padbota 0.15 0.15
(mpuem KypcoBoi pabOThI) 478 ’ 567 211 ’
Kypcogas pabora ’ 26,85 ’ ’ 26,85
[TonroToBka K KOHTPOJBHBIM paboTam 27 13,5 13,5
CamMocTosATeIbHOE U3YUYECHHE Pa3esioB
T ——— 74,4 58,2 16,2
3aver ¢
3auer ¢ OLIEHKOIi,
Bua uTOoroBoro KOHTpoOJIA: P—— KypcoBas
padora




4. COAEP)KAHUE JUCIUIIJINHBI

4.1. Pazgeapl IMCOMIIIMHLI M BUABI 3aHATHI

AKaIeMUYEeCKUX 4acoB

Jlj;ln Pa3nes AUCHUNIHHBI Bcero Jlekuuu l';[::c B T;;)';(:l:;?Me pggz;‘a
1-i1 cemecTp
BBenenue. 2 1 - - 1
Pazgen 1. O0uue npaBuiia BbINOJHEHHUS
1. . 19 - 6 4 13
yepTexeil.
[IpaBuiia BeIMOIHEHHS U OPOPMIICHHUS
1.1 . 9 - 2 - 7
yeprexel B coorserctBuu ¢ 'OCT.
1.2 | 'eomeTpuyeckne mOCTPOCHUS. 10 - 4 4 6
2. Pasznen 2. IIpoeunpoBanue 49 7 6 4 36
reoMeTpuYecKux (puryp.
2.1 | Meron npoekuu. 5 1 - - 4
2.2 | Ilpsimble IMHUN. 5 1 - - 4
2.3 | Ilnockocts. 5 1 - - 4
2.4 | KpuBble nuHum. 5 1 - - 4
2.5 | IloBepxHOCTH. 5 1 - - 4
2.6 | CuMmmeTpusi reOMETPUIECKUX (PUTyp. 4,5 0,5 - - 4
27 Ornpenenenne HaTypaJIbHOW BETMYUHBI 5 1 i i 4
) OTpe3Ka MPSIMOH M TUIOCKON (DUTYPHI.
2.8 | IlepeceyeHue reoMeTpuuecKux 00pas3oB. 14,5 0,5 6 4 8
Paznen 3. U300paxkeHus npeaMeToB mo
3. I'OCT 2.305-2009. U3geaus u 74 8 20 18 46
KOHCTPYKTOPCKHE JOKYMEHTHI.
3.1 | N3006paxenus. 22 2 6 6 14
3.2 | HakjoHHbIE C€YEHUS T€OMETPUYECKUX TEJl. 18 2 6 6 10
3.3 | AKCOHOMETPUUECKHUE YEPTEKHU U3JICTUH. 19 1 8 6 10




Buapl uznenuii 1 KOHCTPYKTOPCKHUX

3.4 5 1 4
JIOKYMEHTOB.

3.5 | Cxemsl. 5 1 4

3.6 | Pe3p0bl. 5 1 4
Hroro B 1-om cemecTpe 144 16 32 26 96

2-ii cemecTp

4. Paznen 4. I/Iu306pamennﬂ aerajiedl U ux 44 ) 14 12 30
coeMHEeHHIA.

4.1 | IlpaBuiia BBIOJTHEHUS CXEM. 10 - 4 4 6

4.2 | DCKuU3bl U TEXHUYECKNE PUCYHKH JACTaJCH. 14 - 6 4 8

4.3 | Pe3p00BBIC U3/I€TUS M COCTUHEHUSI. 10 - 2 2 8

4.4 | 300pa>keHHsI COSTUHECHUN JIETaICH. 10 - 2 2 8

5. Pasznen S. Uepre:kn cO0POYHBIX eITUHMIL. 44 - 14 10 30

5.1 | Yeptexu cCOOPOUHBIX €TUHUII. 24 - 8 6 16

59 JleTanupoBaHue 4epTeReid COOPOUHBIX 20 ) 6 4 14
eANHUII.

6. Paznen 6. Komnbrorepuas rpaguka. 20 - 4 4 16

6.1 KommerotepHas rpaduka u periaemolie ero 10 i ) ) ]
3aJlaui.

6.2 CoBpeMeHHbIE CTaHAAPThl KOMITBIOTEPHON 10 i ) ) 2
rpaduku.
Wroro Bo 2-M cemectpe 108 - 32 26 76
Bcero uacos 252 16 64 52 172




4.2 Coanepxxanue pas3aejioB IMCIUATIINHbBI

1-i1 cemecTp

BBenenne. Ilpenmer u MeTOABl MHXEHEPHOHM M KOMIIbIOTEpHOHM rpaduku. Kparkue
UCTOPUYECKHE CBeIEHUs. 3aJadyd M MECTO AMCUUIUIMHBI B TOATOTOBKEe OakajiaBpa IO
OMOTEXHOJIOTHH.

Pasznes 1. O0mme npaBu/ia BbINOJHEHUS YepTeKeil.

1.1. IIpaBnaa BeInoJHeHHs U oopmieHus deprexeil B coorBercTBuu ¢ 'OCT.
®opmatsl: pa3Mepbl 1 0003HaYEHHE OCHOBHBIX M JOMOJHUTENbHBIX (popmaToB. Pacnonoxxenue
¢opmaroB. Macmrab: HaTypaldbHbI MacmTad, CTaHJapTHBIE MaciITaObl yMEHBIIEHUS U
yBenudeHus. Jlunuu: Tansl v TonumHa TuHud. [pudT: Tuns u pazmeps! mpudToB. OCHOBHBIC
HAJMUCH TPaQUIECKUX U TEKCTOBBIX JTOKYMEHTOB.

1.2. T'eomerpuveckue mnocrpoenusi. CONpsDKEHUs: OCHOBHBIE BHJbBI W TMpaBUiia
BBIMIOJIHEHUS. YKJIOHBI U KOHYCHOCTH: pacueT M IIpaBWJIa HaHECEHMsl Ha ueprexe. [leneHue
OKPY’KHOCTH Ha paBHbIe yacTu. HaHeceHne BEBIHOCHBIX U Pa3MEPHBIX JIMHHUI HAa YEPTEXKE.

Paznean 2. [lpoenupoBanue reoMmeTpruyecKux puryp.

2.1. Meroa npoexkumii. Bunpl npoeunrpoBanus. LleHTpanbHoe nmpoenrpoBaHue: HEHTP
IPOELUPOBAaHUsA, IUIOCKOCTh NPOEKUUH, Npoenupyromue Jyud, npoekuuud. CBolicTBa
LEHTPAIBHOr0 MpoeurupoBaHus. JJOCTOMHCTBA M HEAOCTATKU LIEHTPAIIBHOIO MTPOECIUPOBAHMS.

[TapannensHoe mnpoenupoBanue. HampaBnenue npoenupyromux sydeid. CBoiicTBa
napajuieIbHOTO  mpoeuupoBaHus. IIpoennpoBaHume  KOCOYrojllbHOE W IPSIMOYIOJIBHOE
(oproronanbHoe). CBOWCTBa OPTOrOHAJIBLHOrO mpoenupoBaHus. OOpa3oBaHHE KOMILJICKCHOTO
yeprexxa (3mopa Monska). OpTroroHanbHbId yepTex Touku. Koopamnatel Touku. [locTpoeHue
TOYKH I10 €€ KOOpJIMHATaM.

2.2. lIpsimbie unun. CriocoOb! 3aaHus NMpsMON Ha dyepTexe. Kimaccudukanust mpsiMbix
[0 PACIOJIOKEHUIO OTHOCHUTENIBHO APYr Jpyra: HpsIMble IEepeceKaroluecs, NapajiesbHble U
ckpenuBaromuecs. Knaccupukanusi mpsiMbIX OTHOCUTENIBHO IUIOCKOCTEH MPOEKIMA: MpsSMBbIe
0OLIEero W YacTHOTO MOJIOKEHUS — MPAMbIE YPOBHS U npoenupytouie. [IpunaniexxHocTb TOUKU
npsiMoit. Teopema o MpoeupOBaHUM MPSMOTO YIJIA.

2.3. Iliaockoctb. CriocoObl 3a1aHMsI TFIOCKOCTH Ha yepTexe. Kiaccudukamus miockocTei
[0 PACHOJOKEHUIO OTHOCUTENBHO IUIOCKOCTEH MPOEKIHMA: IUIOCKOCTH OOIIero M YacTHOTO
MOJIOKEHUS — IPOEHUPYIOIIME U YPOBHS. [I[puHAIIEKHOCTS TOUKH U IPSMOM IIIIOCKOCTH.

2.4. Kpusble JtuHuM. Kiaccudukanms KpuBBIX: LUPKYJIbHbIE U JIEKaJbHBIE,
3aKOHOMEPHBIE U He3aKOHOMepHbIe. [lopsnok kpuBoi auHUM. [Imockue KpuBbIE TUHUNA BTOPOTO
nopsiiKa: 3JuIunc, mnapabona, runep6ora. IlpocTpaHcTBeHHBIE KpHBBIC: HMIUHIpPHYECKAs U
KOHHWYECKasi BUHTOBBIE JINHUH.

2.5. TIloBepxnHoctu. OOpa3oBaHue W 3aJaHUEC [OBEPXHOCTEH Ha  UYEpTEXKe
(KMHeMaTHYeCKH W KapkacHbIM crocoOwl). [loHsarume o0 ompeaenurene MOBEPXHOCTH.
Knaccudukanus moBepXHOCTEH: IMHEWYAaThle M HEJIMHEWYaThle, MOBEPXHOCTHU BpallCHUS,
MIOBEPXHOCTH C IBYMs HAIIPABJISAIOIIMMHU U IIJIOCKOCTHIO Napajlien3Ma. BUHTOBBIE TOBEPXHOCTH.
XapakTepHble JTUHUM NOBEPXHOCTEN BpALICHMS: MEPUMAHBL, [JIaBHbI MEpUIUaH, Hapalieii,
3KBaTOp, ropuo. IIpuHaaIe HOCTh TOUKH IOBEPXHOCTH.

2.6. Cummerpusi reomerpuyecknx ¢uryp. CuMMeTpusi OTHOCHUTEIBHO IUIOCKOCTH,
npsaMoi, Touku. CUMMETpHS BpAILLEHUs], TIOPSAJOK OCH CHMMETPHH.

2.7. Onpenenenne HATYPAJIbHON BeJMYMHBI OTPe3Ka NMPAMON M IIOCKOH (urypsl.
OnpeneneHne HATypalbHOM BEIWYMHBI OTpe3kKa TPSIMOM  CIOCOOOM  MPSIMOYTOJBHOTO
TPEyrojbHUKAa M CHOCOOOM IMPOCIUPOBAHUSA Ha OIMOJHHUTEIbHYIO IUIOCKOCTh. I[locTpoeHue
HaTypaJbHON BEJTUYHHBI TIJIOCKON (UTYPHI.

2.8. Ilepeceyenue reomMerpuyeckux oOpa3oB. IlepeceueHue MHOTOIPaHHUKOB,
MHOTOTpaHHUKA ¢ TOBEPXHOCTHIO BpanieHus. [lepeceuenne noBepxHocTel BpaieHus. Teopema o
MIEPECCUCHUM COOCHBIX ITOBEPXHOCTEH BpallleHUs. HYacTHbIE Cllydad NIEPECEUCHUs] TIOBEPXHOCTEN
BTOPOTO MOpsAKA: Teopema MOHXKa U ee CleICTBHE.
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Pasnen 3. MH3o0pamxennss mnpeameroB mno I['OCT 2.305-2009. Hszpgeauns wu
KOHCTPYKTOPCKHE JOKYMEHTBI.

3.1. U300paxenus. Bunsr nzobpakenuit mo 'OCT: Busl, pa3pessl, CEUCHUs, BHIHOCHBIC
anemeHTbl. OcHOBHBIE BHUbI. [71aBHBIN BuA, TpeOOBaHUS, MPEIbIBISEMbIE K TJIABHOMY BUIY.
JlonomHUTENbHBIE U MECTHbIE BUABL. Pa3pesbl, kiaccuukanus pa3pe3oB IO PACHOIOKECHUIO
CEKYIIe IUIOCKOCTM OTHOCUTENIBHO IUIOCKOCTEH MPOEKIMIl: pa3pe3bl BEPTUKAIbHBIE,
TOpPU30HTANIbHBIE M HakKIoHHBbIE. Knaccudukanus pa3pe3oB MO YMCIY CEKYIIUX IUIOCKOCTEH:
pa3pe3bl MPOCTbIE U CIOKHBIE — CJOXHBIE CTYINEHYaThle M CIIOKHBIE JIOMaHbIE pa3pe3bl.
CoBmenieHHble  M300pakeHHs. MecTHble pas3pesbl. CedeHus: HaJlOKEHHbIE M BBIHECCHHBIC.
BreinocHsbie anemenThl. [IpaBriia 0603HaueHUS N300payKeHUM.

3.2. HakjoHHBbIe ce4YeHHMs TreoMerpuuyeckux Teid. IloctpoeHne mnpoekuii u
HATypaJIbHBIX BEJIMYUH IreoMeTpuueckux Tei. HakjgoHHbIE cedueHus MHOTOTPaHHUKOB. Buibl u
IIpaBWJIa IOCTPOEHMSI CEUEHUM LUIMHIpA. 3aBUCUMOCTh BUJA HAKIOHHOIO CEYEHHUsl KOHyca OT
pPacCIoJIOKEHUsI CEeKYIIeH IMIOCKOCTH OTHOCUTENIbHO OCH KOHyca. HakiioHHBIE cedeHHs miapa.
[IpaBusna nocTpoeHus HAKIOHHBIX CEUYEHUN COWICHEHHBIX TEll.

3.3. AkcoHoMmeTpuYeckHe 4epTe:kum wu3aeauii. OOpa3oBaHHE aKCOHOMETPHUYECKOTO
yepTexa. [lepBuunas u BropuuHas npoekin. KoshhuimeHTsl HCKa)keHUs] aKCOHOMETPHUECKOTO
yeprexa. [lepexoa oT HarypalnbHBIX KOA((UIMEHTOB HMCKa)KEHUS K IMPUBEICHHBIM. Buisl
AKCOHOMETpPHUH. BhINIOJIHEHNE YepTeKEN MHOTOYTOJIbHUKOB U OKPYKHOCTEN B IIPSIMOYIOJIBHOM U
KOCOYTOJIbHOW (TOpU30HTAILHONW U (PPOHTATIBHOMN) M30METPHSIX. AKCOHOMETPUUECKUE YEPTEKHU
reoMeTpuueckux Ten. Paspessl B akcoHomeTpuu. Co3aHuE TPEXMEPHBIX MOJAEIEH IPEIMETOB.
Co3aHne acCOIMAaTUBHBIX YEPTEKEN HA OCHOBE TPEXMEPHOI MOAEIIH.

3.4. Buabpl u3fenuii 1 KOHCTPYKTOPCKHX J0KyMeHTOB. Bunsl usgenuit no I'OCT:
neTanb, cOOpovHas €IUHHIA, KOMIUIEKC, KOMIUIEKT. BuAbI KOHCTPYKTOPCKHUX JTOKYMEHTOB:
YepTexX JAeTand, COOpOUHBIA YepTek, uyepTex obuiero Bunaa, crneuudukanms, cxema. Hudpsr
KOHCTPYKTOPCKUX JOKYMeHTOB. KpaTkue cBeieHHs O CTPOUTEIbHBIX YepPTEkKaxX.

3.5. Cxembl. Knaccudukanus cxem 1o BujgaM u tunaM. O003HaYCHUE CXEM.

3.6. Pe3b0b1. OOpazoBanue, kinaccuukanus, uzoOpaxkeHne U ob6o3HaueHuEe pe3b0d Ha
YyepTexe.

2-i cemecTp

Pasznea 4. U300paxenus nerajieil U uX coeIUHEHUI.

4.1. IIpaBnaa BbinojHeHus: cxeM. CTpyKTYpHBIE M TEXHOJIOIMYECKHE CXEMbI. CXeMbl
PacmoJIOKEHUSI.

4.2. JcKku3bl U TeXHHYECKHe PUCYHKH AeTajei. [locienoBaTenbHOCTh BBINOIHEHUS
M300pakKeHUI IeTau: BEIOOP TJIABHOTO U300paXeHUsT; OnpeieJIieHue He0O0X0MMOT0 KOJIMYECTBA
U300paKeHMIi; MMOATOTOBKA TMOJS YepTeXa K M300paKEHUIO JeTalH; M300pakeHHUEe OCHOBHBIX
BHEIIHUX M BHYTPEHHUX odepTaHuil netanu. OOMep JeTaqu NpU BBIMOJIHEHUHM €€ 3CKH3a C
Hatypbl. OdopmieHue yepTexeil U 3cku3oB jaertaneil. [lpaBuia BeImonHEeHUsS U o(opMIIeHUS
TEXHUUYECKUX pUCYyHKOB. O003HAUEHUS MaTEPUaJIOB.

4.3. Pe3bOoBble wu3eqauss U coeluHeHusi. CraHmapTHble pe3bOOBBIC H3IENHUS.
Onpenenenne pe3bObl m3MepeHueM. CoenuHEHUs naeraneil 001ToM W mmuiIbkoi. Pe3nOoBbie
TpyOHbIe coeqrHenus. [{ankoBbie coeMHEHMS.

4.4. U300paxenuss coeauHeHuii nerasnei. PnaHuesble coenuHeHus. lnuuesBsie u
HIMOHOYHbIe coenuHeHus. CoenuHeHus MTUGTOM U INMUIMHTOM. Hepa3zbemHble coenuHEHUs
JeTaei: cCBapKa, nmaiika, CKIIeMBaHuE, 00BaJIbIIOBKA, Pa3BAIBIIOBKA, COCTMHCHHUE 3aKJICTIKOM.

Pa3nes 5. YepTesku cOOPOYHBIX eIMHMIL.

5.1.Yeprexku coopouHbIX equHull. [IpaBuna BeimonHeHUsT U opopmieHUss cOOPOYHOTO
yepTeka: BbIOOp TJIAaBHOTO M300pakKeHUs, OINpeJiesieHue KOJIMYecTBa N300paKeHN, HaHECEHUE
HOMEpOB TO3UIMII, HAHECEHUE Pa3MepoB (rabapUTHBIE, YCTAHOBOYHBIE, MPUCOEIUHUTEIbHBIE,
sKcIuTyaranonHsie). Crneundukarnus. [IpaBuia BeimosHeHUs 1 0OpMIICHHUST YepTexka 00Iero
BUJIA.
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5.2. JleranmpoBaHue ueprexed cOopouHbIXx enuHun. IlpaBuna peramupoBaHus
yepTexxel COOpPOYHBIX €AMHUIL. BBITOIHEHNE YepTEeKeH U TEXHUIECKUX PUCYHKOB JIeTajeH.

Pa3nes 6. KomnbrotepHas rpajguka.

6.1. Komnbiorepnasi rpapuka u peiaemble ew 3agadyu. ['padudeckne oOBEKTHI,
OPUMUTHBBI, aTpUOYTHI, CHHTE3 wu300paxeHus. IIpencraBienue BuiaeonHpoOpMalMd U €€
MalllMHHas FeHeparus.

6.2. CoBpeMeHHbIe CTAaHAAPTHI KOMNbIOTEPHO# rpadguku. ['paduyeckue sA3bIKH U
MeTadaitnbl. Peanuzanus anmapaTHbIX MoTyIiel rpadudeckoi cucteMbl. OCHOBHBIE TpaduiecKue
QITOPUTMBI Ha IUIOCKOCTH M B TpocTpaHcTBe. [Iporpammuble TpaguuecKue CHCTEMBI U HUX
IpUMEHEHHE

10
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5. COOTBETCTBHME COAEPKAHUSA TPEBOBAHUAM K PE3YJIBTATAM
OCBOEHMA JUCIIAITJIMHbI

B pe3synbrare ocBOCHUS AUCIUTUIHHBI
CTYJICHT JIOJDKEH:

Pas-
nexn 1

Pa3-
nemn 2

Pas-
nen 3

Pa3-
nen 4

Pas-
el s

Pa3-
nen 6

3HaTh:

Croco0bl OTOOPaKEHHsI TTPOCTPAHCTBEHHBIX
($hopM Ha TIOCKOCTH,

+

+

+

+

IIpaBWJIa M YCIOBHOCTU IIPU BBIIIOJIHEHUU
YEPTEKEH;

BUJIbl CHMMETPHUH F€OMETPHUECKUX QUryp;

BUJBl  U3AEIMH U KOHCTPYKTOPCKHX
JIOKYMEHTOB;

OCHOBHBIC BUJIBI rpadudecKux
MH(POPMALIMOHHBIX CUCTEM, 6a30ByI0
rpadUuecKyl0 CHUCTEMY, HCIIOIB3yeMYyI0 B
y4eOHOM IpolLecce.

YMmeTh:

BBITIOJIHATH U UUTATh ‘IepTe)KI/I TCXHNUYCCKHUX
U3 Ienni C Y4ETOM JEUCTBYIOIIUX
CTaHJapTOB;

BBIITIOJIHATH n qUTaTh CXEMbI
TCXHOJOTHYCCKUX ITPOLCCCOB;

WCIIONB30BaTh  CPEJACTBA  KOMIIBIOTEPHOM
rpaduku ans usrotoBieHus 3D-mopenei,
ACCOIMATUBHBIX YEPTEXKEM.

Baagern:

crmocobaMM M TpUEeMaMH  HM300paxKeHUs
IPEeIMETOB Ha IJIOCKOCTH;

10.

rpadudeckoit cuctemoit «Kommacy.

Koa n Koa n
HauMeHOBaHHe HauMeHOBaHHe
YK HHAUKATOpPA
mocTu:kenns YK

1.

VK-2 Criocoben VK-2.1 35aeTr BUObI
OTIPENENIATh KPYT pecypcoB u

3a/1a4 B paMKax OTrpaHUYEHU 15
IIOCTaBJICHHOMN peLIeHns

1IeTTU ¥ BBIOMpATh po¢eCCHOHATHHBIX
ONITUMAJIbHBIC 3aJja4; OCHOBHBIC
CIOCOOBI X METO/IbI OLIEHKU
pEILICHHsI, UCXO | Pa3HBIX CLIOCOOOB
U3 JEHCTBYIOIIUX | pelIeHus 3a/1ay;

IIPAaBOBBIX HOPM, JEUCTBYIOLIEE
UMEIOIINXCS 3aKOHOJIATENBCTBO U
pecypcoB u IIPaBOBbBIE HOPMBI,
OTpaHUYCHUHN peryJnpyonme
npo¢eCCUOHATTEHYIO
JESITeIbHOCTb

11
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12. YK-2.2 VYmeer
OTIPENENIATH KPYT
3a/1a4 B paMKax
IMOCTaBJICHHOM IIEJIH,
aHAIIM3UPOBATH U
BBIOMPATh
abTepHATHBHBIC
CIOCOOBI pelIeHNS; + + + + +
OILICHUBATH PECYPCHI U
OTpaHUYCHUS U
co0JIr01aTh MPaBOBbIE
HOPMBI TIPH
JOCTHKCHUHT
po¢eCCHOHATBHBIX
pE3yIbTaTOB

13. VK-2.3 Brnangeet
HaBbIKAMH
pa3paboTKHU LIETH U
3a]1a4 MIPOEKTa;
METOJIaMU OLIEHKH
MOTPEOHOCTH B
pecypcax, + + + + +
MPOIOKUTEIIBHOCTH
Y CTOUMOCTH TIPOEKTA;
HaBBIKAMHU PabOTHI C
HOPMAaTUBHO-
[IPaBOBOM
JOKYMEHTaIUen

6. NIPAKTUYECKHUE U JIABOPATOPHBIE 3AHATHUSA
6.1. [IpakTuyeckue 3aHATHS

IIpumepHbIe TeMbl IPAKTHYECKHUX 3aAHATHH

Ne
Ne pasena IIpuMepHBIE TEMBI IPAKTUYECKUX 3aHATUN
JVCLIMII

JIMHBI

Yacel

1-i1 cemectp

1 1.1 OOu1re mpaBuia BHITIOIHEHUS YEPTEKEH.

2 1.2 CrpykTypa, rpadpuyeckue MNPUMUTUBBI U TpaBuUia paboOTHl B
rpadudeckoit cucrteme «Kommacy.

(98]

3.1 BelnonHeHue 3cKku3a 1epeBIHHON MOJEIIH.

N

1.2 BrimonHeHue yepTexa miockon (Gurypsl B rpaduaeckoi cucteme
«Kommnacy.

[\

3.3 [IpaBuna BemmonHenus 3-D monenen.

3.1 IToctpoenue Tpex n300pakeHU METAITUNIECKON MOJICIIH.

3.3 Brimosnnenue 3-D Moaenu npeamMera 1o OnMcaHuio.

R[N | N

3.2 [TocTpoeHne mnpoekuHii HAKJIOHHOTO CEYEHHUSI Ha YepTexe
METAJUINYECKON MOJIEIIH.

N[N

9 3.2 ITocTpoeHue HaTypaabHOW BETMYMHBI HAKIIOHHOTO CEYCHUS.

12
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10 33 Co3/ianne accoMaTUBHOTO YEPTEXa 10 TPEXMEPHON MOJIEIH. 2

11 2.8 Brimonsenue 3-D Mojenu ¢ THHUAMHE TIepexoa. 4

12 3.2 Co3ngaHue accouMaTUBHOrO yepTexka 1o 3-D monxenu ¢ TuHUSIMU 2
nepexoja.

2-i1 cemecTp

13 4.1 Cxembl. BrlnlojiHeHHE cXeMBI JIEJICHHUS M3ACINsl Ha COCTaBHEIC 2
YacTH.

14 4.1 BrinosiHEHME DPUHUUNHAIBHON TEXHOJIOTMYECKOW CXEMBbI B 2
Kommace.

15 4.2 BreimonmHeHue OSCKHU30B  JAeTajieil, BXOIANIMX B COOPOUYHYIO 4
CANMHUILY.

16 4.3 BrinonHenue yepTeka COeAMHEHUs 1eTaneii 00aTom. 2

17 4.4 BrinosiHeHue yeprexa COeAMHEHUS] AeTaJICH MIMUIbKOM. 2

18 6.1 Brmmonnenue 3-D mopeneir neraneit, Boasmux Bo (uiaHIEBOE 4

6.2 COCIUHCHHE.

19 5.1 Brimonaenue 3-D moaenu ¢uianiieBoro coetmHeHus. 4

20 5.2 JletanupoBanue yeprexa coopounoi eaunuls (3-D monenn). 4

21 5.1 BrimorHenue ceuennsi COOPOYHON € TMHUITBI 2

IIpumepHbie TeMbl rpaduyecKux padboT
I'paduueckne paboThl oxBaThiBalOT 1 - 6 pasnensl AWCHUIUIMHBL. BpIonHEHHE

rpadpuueckux paboT CHOCOOCTBYET 3aKpEIUICHUIO MaTepHaja, U3ydyaeMoro B JUCIHILUIMHE, a
TaKOKe JJaeT HaBBIKK paboTHI B Tpaduueckoil cucreme «Kommacy. 3a BbIONHEHHE TPpadUueCcKIX
pabot craButcs o 30 6ayioB B KaxaoMm cemectpe. KommuecTBo paboT MOXKET ObITh U3MEHEHO.
KonmuecTBo 6ayuioB 3a KaXIylo paboTy MPOCTABISIETCS B 3aBUCHMOCTH OT UX TPYIAOEMKOCTH.

Ne ni/mm Tewma rpadudaeckoit paboThI OueHka
1-i1 cemectp
1 UepTtex miockoro koHtypa B Kommace 4
2 DCKU3 MOJEIHN 4
3 3-D wMozenb M acCOLMATHUBHBIM 4YEpPTEXK MO0 HAISIHOMY 4
N300paKEHHIO
4 3-D monenb 1 acCOIMAaTUBHBIN YEPTEX MO ONMHCAHUIO 4
) Yeprex METAIIIMYECKON MOAEIHN )
6 HaxnoHHOE ceueHne METATNIMYECKON MOJEIN 5
7 3-D monenb 1 acCOIMAaTUBHBIN YEPTEXK C JIMHUAMH NIEPEX01a 4
2-1i ceMecTp
8 Cxema TeXHOJIOTHYEeCKask MPUHIIMITHUAIIbHAS 4
9 UepTex coerHEHUs AeTaneii 001Tom 4
10 UepTex cCOeTMHEHUS IeTAICH IIMUIbKOU 4
11 3-D mozenu neraieii (IaHIEBOro COSTMHEHUS 5
12 3-D Mozenp ¢uraHIeBOro CoOeTMHEHUS 4
13 3-D Mozaenu neraneit, BXOIAIUX B COOPOUHYIO €AUHUITY 6
14 Ceuenue cOOpOYHON eTMHUIIBI 3

6.2. JlabopaTopHbie padoThI

JlaGopaTopHubie pabOThHI HE TPEAYCMOTPEHBI

13
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7. CAMOCTOSITEJIbHASI PABOTA

CamocTosiTenbHasi paboTa MPOBOAUTCS C LETbI0 YIIyOJIeHHs] 3HAHUN 1O TUCIUIUINHE U
pelyCMaTpUBAcCT:

— O03HaKOMJICHHE U MPOpPabOTKy PEKOMEHIOBAaHHOU JIUTEPATYPHI, pabOTy ¢ 3JIEKTPOHHO-
OMOJIMOTEYHBEIMH CUCTEMAMHU;

— BBINOJIHEHUE IrpauIecKux padoT;

— BBINOJHEHHE KYPCOBOM pabOTHI;
— TMOATOTOBKY K BHITIOJTHEHUIO KOHTPOJIBHBIX PabOT M0 MaTepually JIEKIIMOHHOTO Kypca;
— TMOATOTOBKY K caue 3auema c oyexkout (1 v 2 ceMecTpbl) 1O TUCIUTIINHE.

TEMA KYPCOBOI PABOTHL.

Pa3paboTka KOHCTPYKTOPCKON JOKYMEHTAITMH U3/IEITHS.

Non/m | Tema rpaduueckoii paboThI OrneHka
1 CxeMa JeneHus U34eIusd Ha COCTaBHLIE YaCTH. 10
2 DCKH3bl U TEXHUYECKUE PUCYHKH JIETAIICH. 40
3 COOpOYHBIl UepTeK. 40
4 Crernudukarus 10

BricTaBisercst OTASIbHOM OIIEHKOM (3a4er).

[InaaupoBaHNe BPEMEHH Ha CaMOCTOSITENIbHYIO paboTy, HEOOXOIUMOTO0 HAa H3y4YCHHE
JTUCIUTUTMHBL, CTYJCHTaM JIyYllle BCEr0 OCYIIECTBIISATh HA BECh TIEPUOJ HW3YUCHHUS,
npelycMaTpuBasi IIPU 3TOM PETYISIPHOE IMOBTOPEHHE MPOWIEHHOTO Marepuana. Marepual,
3aKOHCHeKTI/IpOBaHHBII>'I Ha JICKOUX, HGOGXOI[I/IMO PEryJIipHO OONOJHATHL CBCACHHUAMU U3
JMTEPaTypHBIX HICTOYHUKOB, MPE/ICTABICHHBIX B yueOHOI mporpamme. [Ipu paboTe ¢ ykazaHHBIMH
HCTOUYHHUKaMH PCKOMCHAYCTCSA COCTABJIATH KpaTKI/II\/'I KOHCIICKT MaTcpualia, C O6$I3aTeJ'H>HBIM
bukcupoBanrem 6ubIuorpadUueCKuX JaHHBIX HCTOYHHKA.

8. IPUMEPBHI OHEHOYHBIX CPEACTB JJis1l KOHTPOJIA
OCBOEHMUSA JUCIIATIJIMHBI

CoBOKyIHas OLEHKA MO TUCHUIUIMHE B KaXXJIOM CEMECTpPEe CKJIaIbIBacTCi M3 OIEHOK 3a
BBITIOJTHEHNE KOHTPOJBHBIX paboT (MakcumanbHas omenka 30 OamnoB), rpaduyeckux padoT
(MakcumanbHas oneHka 30 0auioB) U WTOTOBOTO KOHTPOJIS B (hOpME 3auema ¢ OUeHKOU
(MmakcumanbHas oreHka 40 6amioB). OTAETLHO BO BTOPOM CEMECTPE OIICHHBACTCS KypCOBas
pabora o 6ayiaM, IOJIYYeHHBIM B ceMecTpe (MakcumanbHas orieHka 100 6ayoB, 3a4eT).

8.1.Ilpumepbl KOHTPOJIBHBIX PadoOT

1-i1 cemecTp

Kontponbnas padota Ne 1 «BrinmonHeHHE YepTexa B TpeX U300paKEHUSIX 110 3aIaHHON
AKCOHOMETPHUU MPEIMETa»

KonrtponsHas pabota onieruBaercs 10 6amiamu: BEIOOpP TIIaBHOTO H300paskeHus — 2 6ana;
MPaBUJILHOE BBITIOJIHEHHE N300pKEHUM — 5 0aJIJIOB; MPaBUIILHOE HAHECEHHE Pa3MepoB — 3 Oaia.

14



Kontponbras padora Ne 2 «IToctpoenue 3-D n3o0pakeHHs U acCOIMATUBHOTO YepTExkKa
npeaMeTa, 3aIaHHOTO aKCOHOMETPUEH»

Kontponbnaas pabota onenuBaetrcs 10 Oammamu: moctpoenue 3-D m3obpaxenus — 7
0aJI0B; BBITIOJIHEHUE ACCOIMATHBHOTO YepTexa — 3 Oala.

15



~ 7 Yzomenux

L
Konrponsnast pabdora Ne 3 «lloctpoenue 3-D Mozenu M accOUMaTHBHOIO YepTeka
npeaMeTa ¢ JMHUAMU Iepexoiar

KonrponsHast padora onenuBaercss 10 Oammamu: moctpoenue 3-D uzoOpaxenus — 7
0aJTOB; BBITIOJIHEHUE aCCOIIMATUBHOTO YepTexka — 3 Oasia.

Cpepa Omé.
’ ckBosHoe

\4

A

2-ii cemecTp
KonTpomnbnas padota Ne 1 «3ckussl geraneii. O003HaueHHE PE3LOBD»

16
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KonTponbHas pabota onenuBaercs 10 6amnamu: 1-e 3aganue — 8 6amwios; 2-e 3ajanue — 2

Oaya.
1. BBIDOIHUTE ICKU3 IETAIH.

-5 7 Y l
| N

s T |
Q _ _® | N B 1 ‘
= ®rr® ‘ ]
N/ L - :
A\ O
——

2. Pacmmdposats ycinoBHOe 00603HaUeHHE pe3rObl: M48 x 6 (P3) LH.

KonrponsHast pabora Ne 2 «BrinonHenue u opopMiieHrne yepTeka CoeTMHEHHs eTanen
CTaHJAPTHBIMU PE3bOOBBIMU U3ICTUSIMHU (OOJITOM I HITTUIBKOK ).

KonrtponbHast pabora ouenuBaercs 10 Oanmamu.

Kppiika ¢ kopmycoMm coeluHSETCs C MOMOMIbIO IIMUIBKKM U OOJTOB, Ha KaXIblil U3
KOTOPBIX OJIeBaeTCs 1aiiba 1 HaBMHYMBAeTCs raiika. Paccuntarh 1o yCIOBHBIM COOTHOILICHHSIM
pasmepbl Oonta (IIMWIBKH), TaWKW, MAWOBl W, HWCMIOJB3ysS BBIHOCHOW JJIEMEHT, BBIYEPTHTH
YIPOILIEHHOE M300pa)KeHHWEe COeAMHEHHs neTaneil OonToM (IIMMIBKOM). 3amucarh YCIOBHBIE
o0o3HaueHus OonTa (IIMUIBKKM), Talky, maidel. Macmrabd yeprexa 1:2. MacmTab BRIHOCHOTO

aneMeHTa 4:1. /luameTpbl OTBEPCTUI B KPBIILIKE 9 MM.

LAY
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KontponbHas padora Ne3 «JleranupoBaHue dyepTexa cOOPOUHON eTUHULIBI

Kontponbnas padota onienuBaercs 10 6annamu: 1-e 3amanue - 6 6amios; 2-¢ 3ajanue - 4
Oarna.

BeimonauTs 3-D Mozens neranu Ne 1. BeImoaHUTh ceueHrne cOOPOYHON €UHUIIB.

A [

h
o/

]
Kponureiis
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8.2. Bonipochl 1J1st HTOrOBOr0 KOHTPOJIsI 0CBOEHHSI THCHUTLIMHBI (1 ceMecTp — 3a4eT ¢ OLeHKOi)

buner ang 3auera ¢ OIEHKOW BKIIIOYAE€T KOHTPOJBHBIE BOINPOCHI MO pazaenam 1 — 3
paboueli mporpaMMBbl JUCITUTIIUHBI U CONIEPXHT 3 Borpoca. Bompoc 1 — 10 6amios, Bompoc 2 — 20
OamnoB, Bonpoc 3 — 10 Gaos.

8.2.1. IlpuMepbI KOHTPOIBbHBIX BONIPOCOB
1. Bupasl npoeunpoBanus. O6pa3zoBaHHe OPTOTOHAJIBHOIO YEpTEka Ha OJHOM, JABYX U
TpeX MJIOCKOCTSX Mpoekiuid. Meroa Monxa.
2. Tloctpouts 3-D Monens npeamera 3aJaHHOTO IBYMS IIPOEKLUSMH.

3. BbINOJHHUTE aCCONMATUBHBIN YepTEXK Npeamera o 3-D moaenu.

8.2.2. [Ipumep Omjera

«Ymeepoicoaro» Munucmepcmeo nHayku u svicuieco oopazosanus PD
3aBenyromnmii kageapoit Poccuiickuii XMMHKO-TEXHOJIOTHYECKU YHUBEPCUTET HMEHU
HUIITO J1. 1. MenaeseeBa
(FloMKHOCTS, HAUMEHOBAHHE KAEAPLI) WHXEeHEPHOTO MPOSKTUPOBAHHS TEXHOIOTHIECKOTO
B.M. Apucros o0opynoBaHus
(Ilopmucs) (M. O. damumms)
« » 2023 1. 19.03.01 Buomexnonozus

WuxeHnepHas 1 KOMIbIoTepHas rpaduka — 1 cemectp

buaer Ne 1
1.Bugsr mpoenupoBanusi. OOpazoBaHHe OPTOTOHAIBHOTO YepTeKa Ha OJHOM, IBYX M Tpex
IJIOCKOCTSX mpoekuuii. Meton Monxka.
2. Iloctpouts 3-D Mozens NpeaMeTa 3aJaHHOrO ABYMS IPOEKIMAMM.

|

100

@45

B » " .

@55

3. BeImoaHuTh acconuaTUBHBIN 4epTex npeaMera no 3-D Moaenu.

8.3. BonpochI /151 HUTOrOBOIr0 KOHTPOJIsI 0CBOEHHS TUCIHUILIMHBI (2 ceMecTp — 3a4eT ¢ OLIEHKOi)
buner nng 3adera ¢ OIEHKON BKIJIIOYAET KOHTPOJIbHBIE BOMPOCHI MO pasaenam 4 — 6

paboueiil mporpaMMbl JTUCIMILIHMHBI U coepkuT 3 Bornpoca. Bonpoc 1 — 20 6amios, Bonpoc 2 — 10
6aytos, Bonpoc 3 — 10 6amos.

19
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8.3.1. IlpuMepbI KOHTPOJIBbHBIX BONIPOCOB

1. Tlo c6bopouHOMY UepTexy u3Aenus nocTpoutsb 3-D monens meramu Ne

2. BBINONMHUTE acCOLMATUBHBIN YepTEXK JeTanu no 3-D moaenu.
3. BBINONMHATH ceYeHHEe COOPOYHON STUHUIIBL.

8.3.2. Ilpumep Ousera

«Ymeeporcoaro» Munucmepcmao Hayku u 8vicuie2o oopazosanusi P@
3aBeayromuit kadeapoit Poccuiickuii XMMUKO-TEXHOJOTHYEeCKUI YHUBEPCUTET
HIITO umenu .M. MenpesieeBa
(Romiciocts, wauneroBaiie kadeaps) Kadepa HHKEHEPHOTO MIPOEKTUPOBAHUS TEXHOJIOTHYECKOTO
B.M.Apucros 000pyI0BaHusI
(IToamuce) (U. O. amuius)
« » 2023 1. 19.03.01 Buomexnonozus

NuxeHepHasi 1 KOMIILIOTePHAasi rpaduka — 2 ceMecTp

Buier Ne 1
1. Tlo coopouHOMY UepTEXKY U3AETUS TOCTPOUTH 3-D Momens aeramu Ne 2.

T4

BHE

2. BBINOIHUTH aCCOLMATUBHBIN YepTek AeTanu no 3-D monenu.
3. BpIMOJHATH ceueHne COOPOYHON €TUHHUIIBI.

Tonuerit MNEPCUCHb OLCHOYHBIX CPCACTB IIPUBCACH B BUJC OTACIBHOI'O JOKYMCHTA,
SIBJISTFOIIIETOCS HEOTHEMJIEMOM YacThI0O OCHOBHOM 00pa30BaTeIbHON MTPOTrPaMMBI.
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9. YYHEBHO-METOAUYECKOE OBECHIEYHEHHUE JUCIHUITVINHbI

9.1. PexomenayeMasi TuTEpaTypa
A. OcHoBHas1 JuTEpaTypa

1. ApuctoB B.M., Apuctosa E.I1. Unxenepnas rpapuka. M.: Ilyts, Anbsae, 2006. 256¢.

2. ApuctoB B.M. u ap. OcHOBBI TIOCTpOeHUs YepTexkel. YueObHoe mocodue. M.: PXTY,
2011. 168 c.

3.Knokoga A. H., JIykuna 0. C. UmxenepHas rpadguka. OpraHuzammsi CaMoCTOSTEIbHON
paboThl ctynenTa. Yuebnoe nocodbue. M.: PXTY, 2019. 68 c.

3. ApucroB B.M., 3axapos C.JI., JIlykuna FO.C., KnokoBa A.H. Ueptexxu cOOpOUHBIX
eIrHuI. MeToIu4ecKre yKa3zaHusl K BBIIOJIHEHUIO JHCcTa «cOopouyHbIi yepTexk». M.: PXTY um.
J.M.Menneneena, 2019. 72 c.

b. lonoHuTebHAS JJUTEpPaTypa

1. ITonosa I'.H., AnekceeB C.}O. MammnoctpoutensHoe uepuenue: CnpaBounuk. C.-I1.:
Mamunoctpoenue, 2008. 447 c.

2.Crannaptsl ECK/I: 'OCT 2.101-68; 2.102-68; 2.103-68; 2.108-68; 2.109-68; 2.114-70;
2.118-73; 2.119-73; 2.120-73; 2.301-68; 2.302-68; 2.303-68; 2.304-81; 2.305-2009; 2.306-68;
2.307-68; 2.311-68; 2.312-72; 2.313-68; 2.317-69; 21.001-77.

3. KiokoBa A.H., Kinokosa E.}O. Komnbrorepnas rpaduka. JIabopaTopHbIil MpakTHKYM.
M.: PXTVY, 2010. 52 c.

9.2. PexoMeH1yeMble HCTOYHHKH HAYYHO-TeXHUYeCKOi nHGopManuu
— Pa3gaTo4HbIi WILTIOCTPATUBHBIN MaTepUall K JICKIHSIM.
— Ilpe3eHTanuu K JEKIUAM.
— MeTtoanyeckne peKOMEH WU 10 BBITIOJHEHUIO JTA0OPaTOPHBIX padoT.

Hay4Ho-TexHn4ecKue *KypHabl:
— Kypnan «Hayka u obpazoBanue» Harmmonanbusiii mudpoBoi pecypc PYKOHT:
https://rucont.ru/catalog/101836

9.3. CpencrBa odecneyeHHsi OCBOCHUSA TUCIUATIIUHbBI

Jnsa peanuzanuun paboueld mporpamMmbl MOATOTOBIEHBI CIEAYIONIUE CpPeACTBa oOecreueHus
OCBOEHUS TUCUUIUINHBI:

- KOMITBIOTEPHBIC MTPE3CHTAINN HHTEPAKTUBHBIX JICKIHA — 8, (001ee uncino ciaiigoB — 286);

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U
HUCITOJIb3YEMBIX B OBPA3OBATEJIbHOM ITPOLHECCE

Nudopmarnmonno-oudamoreunsiii nentp (MBI PXTY um. JI. . MenaeneeBa obecriednBaet
UH(POPMALIMOHHYIO TIOJIEP’KKY BCEM HANpABJICHUSAM JCATEIbHOCTH YHUBEPCUTETA, COACHCTBYET
HOJArOTOBKE BBICOKOKBAIU(UIIMPOBAHHBIX CIHELMAINCTOB, COBEPIIEHCTBOBAHUIO Y4eOHOIO
npoliecca, Hay4HO-HCCIIEOBATENBCKOM pabOThl, CIOCOOCTBYET Pa3BUTHIO NMPO(HECCHOHAIBHON
KYJBTYpBbl OyAYILEro CrennuanucTa.

CrpykTypa u coctaB O6uOnmuoTeyHoro (oHma cooTBeTCTBYyeT TpebGoBaHusM [IpumepHoro
noyioxeHuss o (popmupoBaHuu GOHAOB OMOIMOTEKH BBICHIETO YYE€OHOTO 3aBENICHUS,
YTBEP)KJICHHOTO TMpHKa3oM MwuHoOpa3oBanusi u Hayku oT 27.04.2000 r. Ne 1246. UBII
YHUBEpPCUTETA OOecreynBaeT OOYYAIOIIMXCSI OCHOBHOM Y4YeOHOW, y4eOHO-METOIUYECKON W
HAY4YHOH JuTepaTypoil, HeOOXOIUMOM A OpraHu3anuyd 00pa30BaTEILHOTO MPOIEcca MO0 BCEM
JUCLMIUIMHAM OCHOBHOM 00pa30BaTeNbHOM MNporpaMMbl M TapaHTHPYET BO3MOXHOCTb
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KaueCTBEHHOI'O0 OCBOCHHs OakamaBpamMu o0Opa3oBaTeIbHONW MPOrpaMMbI IO HAIPABICHUIO
noarorosku 19.03.01.

OO6muii 06sem MmHOTOOTpacieBoro pouaa UBL] coctasmsier 1 727 628 sk3. Ha 01.01.23.

®donx yuyeOHOM W y4eOHO-METONUYECKOW JIUTEpaTyphl YKOMIUIEKTOBAH II€UYaTHBIMU U
AIIEKTPOHHBIMU U3MaHUAMH U3 pacdera 50 3k3. Ha Kaxapie 100 oOyqaromuxcs, a Juist TUCIUTUIAH
BapUaTHBHOW YacTH 00pa30BaTEIbHON MPOrPaMMBI - 1 9K3. Ha OJTHOTO 00YYaIOMIErocs.

@OoHA  JOMOJHUTENBHOW  JIUTEpaTypbl BKIIOYAEeT IOMHUMO y4eOHOM  JMTepaTypbl
odpunMaIbHbIe, CHpPaBOYHO-OMOIMOTpadUUECKHe, CIEeIMHATM3NPOBAHHBIE OTEYECTBEHHBIE U
3apy0OexHbIe IEPUOANYECKHE U HHHOPMAIIMOHHBIC H3TAHMSI.

NudopmaninoHHO-O0MOIMOTEYHBIHN IIEHTP 00€CTICUNBAET CAMOCTOSITEIIBHYIO PaOOTy CTY/ICHTOB
B YUTAJIBHBIX 3AJ1aX, IPEOCTABIISS IIUPOKHIA BEIOOP TUTEPATYPHI IO aKTYaTHHBIM HAIPABICHUSIM,
a Takke oOecrmeymBaeT JOCTYIl K MpOQPEeCCHOHAIBHBIM 0a3aM JaHHBIX, WH()OPMAIMOHHBIM,
CIIPABOYHBIM U TIOUCKOBBIM CHCTEMaM.

Kaxxnprit oOydaromnuiicss odecriedeH CBOOOTHBIM JOCTYIIOM U3 JIFOOOW TOYKH, B KOTOPOI
UMeeTcss JOoCTyn K ceTd HMHTepHeT M K 3ieKTpoHHO-OuGnuoreuynoit cucteme (DbBC)
YHuBepcurera, KOTopast COACPKUT PA3IUYHbIE U3AAHUS 10 OCHOBHBIM H3y4YaeMbIM TUCIUTUIMHAM
U c(OpMHUpPOBaHA 10 COTJIACOBAHUIO C MpaBooOIanaTeNsIMi yuyeOHOM M y4eOHO-METOANYECKON
JUTEPaATYPHI.

Jns  Oojmee TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOMMorpaduyeckoro u
nHpopmarnmonHoro obcmyxkuBanusi B UBIL] peanmn3oBana TeXHOIOTHUS DIEKTPOHHOW IOCTAaBKU
JIOKYMEHTOB.

[lonHblil mepedeHb OSJIEKTPOHHBIX HH(POPMAILIMOHHBIX PECYPCOB, HCIOJIb3YEMBIX B
npoiiecce 00y4eHus1, IPEICTaBIeH B OCHOBHOM 00pa30BaTebHOI porpamMme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

B coorBercTBUM ¢ y4eOHBIM IJIAHOM 3aHATHS NO JUCLUILIMHE MPOBOAATCA B (opMme
JCKIHMHA, TPAaKTUYECKUX 3aHATUH U CAaMOCTOSATENIbHON paboThl OakaiaBpa.

11.1. O6opynoBaHue, He0OX0AUMOe B 00pa30BaTeJIbLHOM Npolecce:
JlexyonHast ydyeOHast ayIUTOpHsl U ydeOHast ayIUTOpHsI AJIsl IPOBEACHUS NIPAKTUYECKUX
3aHsaTHH  (yepTexHbli  3am). KommbrotepHblii  kiacc.  IlepcoHallbHBIE — KOMIBIOTEPHI,
YKOMIUIEKTOBaHHbIE pourpsiBaTeasiMu CD u DVD, npuHTepamMu 1 IporpaMMHBIMU CPEICTBAMH;
KONIMPOBAaJIbHBIE allllapaThl; JOKaJIbHAs CETh C BBIXOJOM B VIHTEpHET.
bubnuoreka, uMeronas pabodyrie MecTa, OCHAILECHHbIE KOMIBIOTEPAMHU C JOCTYIOM K
0a3aM JaHHBIX U BBIX0/10M B MIHTEepHeT.

11.2. YueOHO-HATISTHELIE IOCOOMS:
NudpopManinoHHO-METOIUYECKHE MaTepHaibl: ydeOHbIE IMOCOOMS MO JUCITUTUIMHE,;
pa3aaTOYHBIA MaTepual K paszjienaM JEKIHOHHOTO Kypca.

11.3. KomnbloTepbl, HHPOPMAIIHOHHO-TEJIEKOMMYHHKAMOHHbIE CeTH, allllapaTHO-
NPOrpaMMHBbIE H ayAHOBH3Yya/lbHbIE CPeICTBA:
IlepcoHanbHble KOMIBIOTEPBI, YKOMIUIEKTOBaHHbBIE mpourpeBareasMu CD u DVD,
IOPUHTEpAaMH U IPOrPaMMHBIMHM CpPEICTBAMHU; IPOEKTOPbl M 3KpaHbl; LU(POBbIE KaMephl;
KONIMPOBAaJIbHBIE allllapaThl; JOKAJIbHAS CETh C BBIXOJOM B VIHTEpHET.

11.4. [leuaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/bHbIEe 1 HH(POPMALIMOHHBIE PECYPCHI:
NudpopManinoHHO-METOIUYECKHE MaTepHaibl: ydeOHbIE IMOCOOMS MO JUCITUTUIMHE;
pa3aaTOYHBIA MaTepual K pasjienaM JEKIHOHHOTO Kypca.
DNeKTpOHHBIE 00pa30BaTENbHBIE PECYPCHI: JJIEKTPOHHBIE TMPE3EHTAIMU K pas3ienam
JEKIIMOHHOTO Kypca; y4eOHO-METOIUYeCKHe pa3paboTKH B DJIEKTPOHHOM BHJIE; CIPABOYHBIC
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MaTepuaibl B MEYaTHOM M 3JEKTPOHHOM BHJIE€ MO MO TeMaM Kypca («bonToBoe coennHeHUE»,
«Coenunenue 6ontomy», «CoequHEHNE IIMNUIBKOMY, «DUTHHIOBOE coequHeHne», «DnaHmeBoe
coearHeHue, «COOPOUHBIN YEPTEX»).

11.5. IlepeyeHb JJMIEH3HOHHOI0 POTPAMMHOI0 00ecreYeHHs

paccuuTaHHbIC Ha
akTuBanuio Ha 50
MECT KaXKaas.

Cpok
Ne Hanveriopane PexBuzutsl KonuuectBo OKOHYaHHUS
MIPOrPaMMHOTO . .
n/m JIOTOBOpA MOCTaBKH TUTEH3UI NeNCTBUS
MPOyKTa
JTULEH3UN
1 Microsoft Office KonTpakt Nel75- 150 munens3uit anst | 12 mecsies
Standard 2019 262°9A/2019 ot aKTUBAIIMHU Ha (exxeromHOE
B cocrage: 30.12.2019 pabounx pOJUICHNE
e Word CTaHLIMAX MOJIMUCKY C
e FExcel IIpaBOM
e Power nepexo/a Ha
e Point OOHOBJIEHHYIO
s Outlook BEpCHIO
MIPOJTYKTA)
2 WINHOME 10 Russian KonTpaxt Ne 28- 150 nmunensuit nus 6eccpodHo
OLV NL Each 359A/2020 ot aKTUBALlUU HA
AcademicEdition 26.05.2020 pabounx
CTAHIIHSIX
3 Kommnac-3D v18 na 50 Kontpakt Ne 28- | 2 nuneH3uun Ha 0eccpovHO
mect. [IpoekTupoBanme 359A/2020 ot y4eOHBIN
Y KOHCTPYUPOBAHUE B 26.05.2020 KOMIUIEKT
MaIIMHOCTPOCHUH, POrPaMMHOTO
JUICH3US. obecrnieyeHus s
MPOEKTUPOBAHUS
u
KOHCTPYHPOBaHUS
B
MaIIMHOCTPOCHUH,
paccurMTaHHbIEC Ha
akThBauio Ha 50
MECT KaXK/1asl.
4 YueOHBII KOMIUICKT Kontpakt Ne 90- | 2 numien3un Ha 0eccpovHO
Komnac-3D v 19 Ha 50 1335A/2021 ot y4eOHBI
mect KTIIIT 07.09.2021 KOMILIEKT
IPOrPaMMHOTO
obecrieueHus st
POEKTUPOBAHUS
U
KOHCTPYHPOBaHUS
B
MaIIMHOCTPOCHUH,
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12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHMUSA TPOT'PAMMBbI

HaumenoBanwue OcHOBHBIE TIOKA3aTENN OLIEHKU Dopmbl u METO/TBI
Moynen KOHTPOJISI U OI[EHKHU
Pazgen 1. 3Haer: Onenka 3a rpaduyeckue
O6mme MpaBujia | IpaBWjla W YCIOBHOCTH  TpH | pabOTHI, OIICHKA 3a
BBHITIOJTHEHUS YePTEKEH. | BBHITIOTHEHUH YEPTEKEN; KOHTPOJIBHYIO paborty,
OCHOBHBIE BU/IBI rpaduueckux | OolleHKa Ha 3ayeTe.

UH(POPMALIMOHHBIX CHUCTEM, 0a30BYIO
rpaguvIecKyto CHUCTEMY,
UCTIOJIb3YEMYIO B yUeOHOM Ipolecce.
Ymeer:

BBIIIOJHATE M YUTAaTb  YEPTEXKH
TEXHUYECKUX M3ICINNA C  Y4ETOM
JEHCTBYIOIUX CTaHAAPTOB;
HCII0JIB30BATh CpencTBa
KOMIIBIOTEPHOM rpaduKu TUTST
U3TOTOBJICHUSA 3D-mopeneii,
aCCOLIMAaTUBHBIX YEPTEXKEM.

Bnaneer:

croco0amMu U pueMaMH U300pakeHus
IIPEIMETOB Ha IJIOCKOCTH;
rpadudeckoil cuctemoit «Kommacy.

Paznen 2. 3Haer: Onenka 3a rpaduyeckue
IIpoenmpoBanue CIIOCOOBI otoOpakeHust | paboTHI, OLlCHKa  3a
reOMETPHUECKUX IPOCTPaHCTBEHHBIX bopm Ha | KOHTPOJIBHYIO pabory,
¢buryp. IJIOCKOCTH; OLICHKA Ha 3ayeTe.

BUIBl CHUMMETPUU TE€OMETPUUYECKHX

duryp;

OCHOBHBIE BUJIbI rpadu4ecKux

UH(POPMALIMOHHBIX CHUCTEM, 0a30BYIO

rpagpuvIecKyIo CHUCTEMY,

UCTIOJIb3YEMYIO B yUeOHOM Ipoliecce.

Ymeer:

BBIIIOJHATE M YUTAaTb  YEPTEXKH

TEXHUYECKUX H3JeIUH €  y4eToM

JEHUCTBYIOLUX CTaHAAPTOB;

UCIOJIb30BATh cpeacTBa

KOMIIBIOTEPHOM rpaduKu TUTST

U3TOTOBJICHUSA 3D-mopenei,

aCCOLIMAaTUBHBIX YEPTEXKEM.

Bnaneer:

croco0amMu U pueMaMH U300pakeHus

IPEIMETOB Ha INIOCKOCTH;

rpaduueckoil cuctemoii «Kommacy.
Paznen 3. 3Haer: Onenka 3a rpaduyeckue
N306pakeHus CIIOCOOBI otoOpakeHust | paboTHI, OllCHKa  3a
npeameroB 1o ['OCT | npocTpaHCTBEHHBIX dbopm Ha | KOHTPOJBHYIO pabory,
2.305-2009. U3nenus M | NJIOCKOCTH; OLIEHKA Ha 3a4eTe.
KOHCTPYKTOPCKHE OpaBUjIa M YCIOBHOCTH  IIpHU
JOKYMEHTBI. BBITNIOJTHEHUH YEPTEXKEN;
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BU/IbI CI/IMMeTpI/II/I I‘GOMGTpI/I‘-IGCKI/IX
uryp;

BUJBl H3ICIMA U KOHCTPYKTOPCKHUX
JIOKYMEHTOB.

YMmeer:

BBITIOJIHATE W YHTaTh  YEPTEKH
TCXHUYCCKHUX HB,Z[GHI/Iﬁ C y‘IGTOM
JIEUCTBYIOIUX CTAaHIAPTOB;
BBITIOJIHATH nu yuTartrhb CXCMBbI

TEXHOJOTHYECKHUX MPOIIECCOB.
Bnaneer:

croco0aMu U MpUeMaM# U300paKeHUS
MPEIMETOB Ha MIIOCKOCTH.

Paznen 4.

N3obpaxenus neraneit
U UX COCOUHEHUN.

3Haer:

CIIOCOOBI 0TOOpaKEHHUS
MIPOCTPAHCTBEHHBIX dbopm Ha
IUIOCKOCTH;

nmpaBWjia W YCIOBHOCTH  TIpH

BBIIIOJIHCHUM YEPTEXKEH;

BUJBI M3JENUH M KOHCTPYKTOPCKHX
JIOKYMEHTOB;

OCHOBHBIE BU/IBI rpadguyecknx
UH(POPMALIMOHHBIX CHUCTEM, 0a30BYIO
rpaduIecKyIo CHUCTEMY,
UCTIOJIb3YEMYIO B yUeOHOM Ipoliecce.
Ymeer:

BBIIOJIHATL W 4YHUTAaTb  YEPTEKHU
TEXHUYECKUX M3ICINNA C  Y4ETOM
JEHCTBYIOIUX CTaHAAPTOB;

BBIIIOJHATE M 4YUTaTb  CXEMBI

TCXHOJIOTUYCCKUX IMTPOUCCCOB;

UCII0JIB30BATh CpencTBa
KOMIIBIOTEPHOM rpaduKu TUTST
U3TOTOBJICHUSA 3D-mopenei,
aCCOLIMAaTUBHBIX YEPTEXKEM.

Bnaneer:

croco0amMu U pueMaMH U300pakeHus
IIPEIMETOB Ha IJIOCKOCTH;
rpadudeckoil cuctemoit «Kommacy.

Onenka 3a rpaduyeckue

paboThI, OllCHKa  3a
KOHTPOJIBHYIO pabory,
OLIEHKa 32  KYPCOBYIO

paboTy, OlICHKa Ha 3a4eTe.

Paznen 5.
UYeprexu
eIMHUII.

cOOPOYHBIX

3Haer:

CIIOCOOBI 0TOOpaKEHHUS
MIPOCTPAHCTBEHHBIX dbopm Ha
IUIOCKOCTH;

mpaBWjia M YCIOBHOCTH  IIpH
BBITIOJIHEHUH YEPTEKEN;

OCHOBHBIE BU/IBI rpaduyeckux

UH(POPMALIMOHHBIX CHUCTEM, 0a30BYIO
rpaduvIecKyIo CHUCTEMY,
UCTIOJIBb3YEMYIO B yUeOHOM Ipoliecce.
Ymeer:

Onenka 3a rpaduyeckue

paboThI, OllCHKa  3a
KOHTPOJIBHYIO pabory,
OLIEHKa 32  KYPCOBYIO

paboTy, OlICHKa Ha 3a4eTe.
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BBIIIOJIHATL W 4YHUTaTb  YEPTEKHU
TEXHUYECKUX M3ICIUNA C  Y4ETOM
JEHCTBYIOIUX CTaHAAPTOB;

UCII0JIB30BATh CpencTBa
KOMIIBIOTEPHOM rpaduKu TUTST
U3TOTOBJICHUSA 3D-mopenei,
aCCOLIMAaTUBHBIX YEPTEXKEM.

Bnaneer:

croco0amMu U pueMaMH U300pakeHus
IIPEIMETOB Ha IIIOCKOCTH;
rpaduueckoii cuctemoit «Kommacy.

Paznen 6. 3Haer: Onenka 3a rpaduyeckue
KomnbrotrepHas OCHOBHEIE BHUBI rpadudeckux | paboTsl, OILlCHKa 3a
rpaduka. WH()OPMAIMOHHBIX CHUCTEM, 0a30BYIO | KOHTPOJBHYIO pabory,
rpaduyeckyro CUCTEMY, | OIICHKA Ha 3a4eTe.
HCIOJIb3YEMYIO B Y4eOHOM IMpoIiecce.
Ywmeer:

BBITIOJIHATE W YHTaTh  YEPTEKH
TCXHNUUYCCKHUX I/IB,Z[G.HI/Iﬁ C y‘IGTOM
JIEUCTBYIOIUX CTAHIAPTOB;

HCIIOJIb30BATh CpencTBa
KOMIThIOTEPHOM rpadguku JUIS
U3TOTOBJICHUSA 3D-mopeneid,
aCCOIMATUBHBIX YEPTEKEH.
e:crocobamu U npueMamMu
U300paKCHUS MPEMETOB Ha
IIJIOCKOCTH;

rpadgudeckoit cucremont «Kommacy.

13. OCOBEHHOCTH OPTAHU3AIIMU OBPA3OBATEJIbBHOI'O ITPOIECCA JJIA
NHBAJINAOB N JINL C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOydeHre WHBATUAOB W JHIl C OTPAaHUYEHHBIMH BO3MOXHOCTSMH  3JIOPOBBS
OCYIIIECTBIISIETCS] B COOTBETCTBHH C:

— IlopsimkoM oOpraHm3alii ©W OCYIICCTBICHUS OOpa30BATEIBHOW JEATEILHOCTH
1o oOpa3oBaTeIbHBIM IIporpaMMaM BBICIIET0 OOpa3oBaHHMs — IIporpaMmaM OakallaBpuara,
nporpaMMaM crienuainTera, nporpammam maructparypbl ([Ipuka3 MwunHHCTEpcTBa HAyKH W
BhICIIeTro oOpa3zoBanus Poccuiickoit @eneparun ot 06.04.2021 Ne 245);

— IlonoxxeHneM O TOpSIKE OpraHU3allMM W OCYLIECTBICHHS 0Opa30BaTENbHON
NEeSATENIbHOCTH 10 00pa3oBaTelbHBIM MpOrpaMMaM BBICHIETO 00pa3oBaHUs — MporpaMMam
OakamaBpuaTta, MpOrpaMMaM CHEIHAIUTeTa, MPOrpaMMaM MAarucTparypsl QeaepaibHOro
TOCYJaPCTBEHHOTO OIOJDKETHOTO 00pa30BaTEIbHOTO YUYPEKIEHHUS BBICIIETO 0O0pa30BaHUS
«Poccuiickuii XMMHKO-TeXHOJIOTM4eckuil yHusepcurer umeHu .M. MenneneeBa», NPUHATHIM
peuenrieM Yuenoro copeta PXTY um. JI.1. Menneneena ot 28.12.2022, npotokon Ne 5;

— MeToan4ecKuMU peKOMEHIAIMSIME 110 OPTaHU3aIMH 00pa30BaTEIBHOTO TIpOIecca JIst
00y4eHHs MHBAIMJIOB U JIUIl C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 370POBbsl B 00pa30BaTeNbHbIX
OpraHu3aIUsaX BBICIIET0 00pa30BaHUs, B TOM YHCIIE OCHAIIEHHOCTH 00pa30BaTeIbHOTO Mpolecca
(yrBepxkaeHBI 3amecTuTenieM MuHHCTpa oOpazoBaHusi W Hayku P® A.A. KinumoBeiM OT
08.04.2014 Ne AK-44/058H).
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JlonoJiHeHNsl 1 U3MEHEHHs K pado4eii mporpaMMe QM CHUIIIHHbBI
«HxeHepHas ¥ KOMIIbIOTEpHas rpauKa»

OCHOBHOI1 00pa30oBaTeJIbHOI MPOrpaMMbl
HanpasieHusa 19.03.01 buorexnonorus
«buorexHonorus»
dopma 00yueHus: OUHASA

Howmep
n3MeHeHus1/
JOITOJIHCHU A

ConeprkaHue TOMOJTHCHHSI/ M3MEHEHUS OcHoOBaHUE BHECEHUS
W3MEHEHU S/ HOITOTHEHUS

MIPOTOKOJ 3acejaHus Y YeHOTO
coBeTra Ne oT
«_» 20 T

MIPOTOKOJ 3aceaHus Y YeHOTO
coBeTta Ne oT
« » 20 .

MIPOTOKOJ 3aceaHus Y YeHOTO
coBeTta Ne oT
« » 20 .

MIPOTOKOJ 3aceaHus Y YeHOTo
coBeTra Ne oT
«_» 20 T
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MunucreperBo Hayku u Bbicuiero o6pasoBanus Poccniickoii ®enepauun
denepanbHoe rocynapersentoe GloIKkeTHOE 06PA30BATEBHOE V4YpexaeHne
BhICIEr0 00pa3oBaHus
«Poccniickuii XMMHKO-TeXHOJIOTHYECKHI YHHBEPCHTET
umenu /.. Menaeneesa»

«YTBEPXJIAIO»

PABOYAS TPOI'PAMMA JUCLUITJIMHBI

«MHOCTpAHHBIH SI3BIK»

Hanpasaenue noaroroku 19.03.01 BuotexHoJrorus

(Ko 1 HaHMEHOBAHHE HANPABIEHNUS TOATOTOBKH)

Ilpoduar noaroroBkn — «buoTexHOMOrHA»

(HaumenoBanue NpoQHis MOATOTOBKK)

Ksanudpukanus «dakanasp»

PACCMOTPEHO U OJOBPEHO
Ha 3acefannu MeToau4ecKoil KOMHCCHA
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[Iporpamma cocraBieHa: K.QWi.H., K.3.H., JOIEHTOM Kadeapbl MHOCTpPaHHBIX S3bIKOB H.A.

Ky3HnenoBbim, cTapmmM npenogaBareneM kadeapsl nHocTpanHbix s36ikoB H.I'. KoBanenko.

[Tporpamma paccMOTpeHa 1 0100peHa Ha 3aceaHuy Kadeapbl HHOCTPAHHBIX S3BIKOB

«23» mas 2023 r., mpotokona Ne 10.



1. HEJIb ¥ 3AJJAYY JUCHUTIINHEI

[IporpaMMa cocraBieHa B  COOTBETCTBUM ¢  TpeboBanusimu  DegepanbHOroO
TOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICIIEro oOpa3oBaHus — OakamaBpuar
1o HanpasieHuio 1oarotoBku 19.03.01 buomexnonocus (OI'OC BO), pexomeHmanusMu
Metoanueckoli KOMHCCUM M HAKOIUICHHBIM ONBITOM MpPENoJaBaHMs JUCHUIUIMHBI Kadeapoit
unocmpannvix azvikoe PXTY um. [I.U. MenneneeBa. Ilporpamma paccunTaHa Ha H3y4YE€HHUE
JTUCLUTUIMHBI B TEUEHHE YEThIPEX CEMECTPOB.

Jucuunnuna «Mnocmpannstii A361K» OTHOCUTCS K 0a30BOM YacTU TUCHUIUIUH y4eOHOTO
wiana. [IporpaMma qUCHMITIMHBI TPEANoNaraeT, Yro o0y4yaromuecss UMEIOT TEOPETUUYECKYI0 U
MPAKTUYECKYIO MTOATOTOBKY B 00JIaCTH MHOCTPAHHOT'O SI3bIKa B 00bEME CpeHEN HIKOIbI.

Henp AUCHUILIMHBI — TpUOOpeTeHre OO0ydJarommMucs oOIel, KOMMYHUKATUBHON H
npodeccuoHaNbHOM KOMIETEHUUH, ypOBEHb KOTOPBIX HA OTHENbHBIX JTanax sI3bIKOBOU
NOJArOTOBKM  TO3BOJISIET  MCIONB30BaThb  MHOCTPAHHBIM  SI3BIK  NPAKTHUYECKH KaK B
npodeCCHOHAIBHON  (MMPOW3BOJCTBEHHON M HAY4YHOH) JACATENBHOCTH, TaK W JJs  IeJed
camMoo0pazoBaHusI.

3agaum JUCHMIJIMHBL:

- NOArOTOBKA K NPO(ECcCHOHANbHO-OPUEHTHPOBAHHOMY  OOILIEHMIO  Ha
WHOCTPAaHHOM $I3bIKE B BHJI€ NMHCHbMEHHOM M YCTHOW peud NyTeM CO3JaHHsl Yy CTYICHTOB
NAaCCHUBHOTO M AaKTUBHOIO 3amaca JEKCHKH, B TOM 4YHCIe OOLICHayyHOW M CIEeHUaTbHOU
TEPMHHOJIOTHH, HEOOXOIUMOM J71s1 paOOThI HAJl TUITIOBBIMU TEKCTAMU;

- 0TpabOTKa CHHUCKAa rpaMMaTHUYECKUX TEM, TUIUYHBIX ISl CTUIJISI Pa3rOBOPHON U
Hay4YHOH peuu; (popMupoBaHHe 0a30BbIX HABHIKOB MEPEBOJIa, HA OCHOBE PEKOMEHIOBAaHHBIX B
mporpaMMe Y4eOHHKOB M y4€OHBIX TOCOOUI MO MHOCTPAHHBIM A3BIKaM JIsl XHMUYECKHUX BY30B.

JucuumumHa «Muocmpannsiii a3eik» tpenogaercs B 1, 2, 3 u 4 (ounas ¢dopma
oOyuenusi) cemectpax. KOHTpoib yclieBaéMOCTH CTYAEHTOB BEAETCS 10 NPUHITOH B
YHUBEPCUTETE PEUTUHIOBON CUCTEME.

PaGouas mporpamMMa OHUCHUIUIMHBI MOXET OBITh peajgn3oBaHa C MPUMEHEHHEM
AIIEKTPOHHBIX O00pPa30BATENbHBIX TEXHOJOTHMA M HJIEKTPOHHOTO OOyYEHHsS MOJHOCTHIO WU
YaCTHYHO.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUA JUCIIUITJIMHbI

W3ydyenune NUCHUIUIMHBI HAIPaBJIEHO HA NMPUOOpETEHHE CIEAYIOINUX KOMIETeHI U U
HHIUKATOPOB UX JTOCTUKEHUS:



yHI/IBepcaJIbele KOMIICTCHIIMHA U UHIUKATOPHLI UX JOCTHKCHUHA

HaumenoBanue
Koz u HanMeHoOBaHMe HHIUKATOpA
KaTeropuu (TPyTIIIbI) Kon n naumenoBanne YK
noctkenus YK
YK
VK-4.1. 3HaeT OCHOBBI [EJIOBOU
KOMMYHHKAIIUH, npaBuia u
3aKOHOMEPHOCTH YCTHOU u
MUCHMEHHON (hOPMBI peuH, TpeOOBaHUS
K JIeJIOBOM KOMMYHHUKAIIMM Ha PYCCKOM
YK-4. Cnocoben Y MTHOCTPAHHOM SI3BIKAX;
OCYILIECTBJISATH JIETOBYIO VK-4.2.  VYmeer npuMeHATh  Ha
KOMMYHHUKAIMIO B YCTHON U MPaKTUKE JEJOBYI0 KOMMYHUKAIUIO B
KomMmyHukanms MUCbMEHHOM opMax Ha YCTHOH M  TMCBMEHHOW  (opMmax,

rOCyJJapCTBEHHOM SI3bIKE
Poccuiickoit @eneparuu u
MHOCTPAaHHOM(BIX) SI3bIKE(ax)

METOJIbI U HABBIKU JEIOBOTO OOIICHUS
Ha PYCCKOM M MHOCTPaHHOM SI3bIKaX;
VYK-4.3. Bnageer HaBbIKAMH YTEHUS U
nepeBo/ia TEKCTOB HAa HMHOCTPAHHOM
SI3bIKE B MPO(ECCHOHATBHOM OOIICHUU;
HaBBIKAMHU JICJIOBBIX KOMMYHHKAIUH B
YCTHOW ¥ MHCBMEHHOW Qopme Ha
PYCCKOM Y MHOCTPAaHHOM SI3bIKaXx.




B pesynbrare nzyueHus AUCUMILIUHBI CTYIEHT OakanaBpHuara JOKEH:

3nams:

- OCHOBHBIC  CIIOCOOBI  COYETA€MOCTH JIEKCHMYECKMX €IUHHUIl W OCHOBHbBIE
CJI0BOOOpa30BaTENIbHbBIE MOJIENH;

- pyCCKHE DSKBUBAJIEHTHl OCHOBHBIX CJIOB W BBID@XEHUIl pedyn B Ipolecce
MEKITMYHOCTHOTO ¥ MEXKKYJIBTYPHOT'O B3aUMO/ICHCTBUS;

- OCHOBHBIE NIPHEMbI X METO/IbI peepupOBAHHSI 1 aHHOTHPOBAHUS JINTEPATYPHI;

- [IACCUBHYIO M aKTHUBHYIO JICKCHKY, B TOM YHCJE OOLICHAYYHYIO U CHELHUATbHYIO
TEPMUHOJIOTHIO, HEOOXO0AUMYIO [Tl paOOThI HaJl TUIIOBBIMU TEKCTAMH;

- preMbl PabOThI C OPUTMHAIILHOM JINTEPATYPOi HA HHOCTPAHHOM SI3bIKE.

Ymems:

- paboTaTh C OPUTHHATIBLHOIN TUTEpaTypOil HA MHOCTPAHHOM SI3BIKE;

— paboTatk co cioBapew;

- BECTH MEPENUCKY Ha M3y4yaeMOM S3bIKE€ C LEJIbI0 MEXJIMYHOCTHOIO U
MEXKYJIBTYPHOTO B3aMMO/ICHCTBHS;

- BECTH pEUYEBYIO JCATEIbHOCTh INPUMEHUTENBHO K cdepe OBITOBOH U
npo¢ecCHOHATPHON KOMMYHHUKALIUU.

Braoemy:

- UHOCTPAaHHBIM SI3bIKOM HAa YPOBHE MEXJIMYHOCTHOTO M MEXKYJIbTYPHOTO
oO0IIeHNs, HaBBIKAMU U YMEHHUSMH PEYEBOH JESITEIbHOCTH NIPUMEHHUTENBHO K chepe ObITOBOM U
npodeccnOHaIbHON KOMMYHHKALIMU, OCHOBAMH Iy OJIMYHON peuH;

- OCHOBaMH pedepupoBaHMsl M AHHOTHPOBAHUS JIUTEPAaTypbl Ha H3y4yaeMOM
MHOCTPAaHHOM SI3bIKE.



3. OFbEM JUCHUILINHBI U BUJIbl YYEBHOM PABOThHI

B Cemectp Cemectp
cero
Bu yue6HOi paGoTHI K 1 ceM§CTp 2 CGMZCTp 3 ceMAeCTp 4 ceMAeCTp
3p |AKAL | gp | Akal | g | Axan | g | AKan. | ap | Axan.
. . . . .
Obwast TPYI0EMKOCTE | g o | 3540 1 20 | 72,0 | 2,0 | 720 | 2,0| 72,0 |3.0 | 108,0
JMCIHMILTHHBI
Komrakruast pabora = | 3 ¢\ 1580 | 09 | 320 |09 | 32,0 |09 32,0 | 0,9 32,0
ayAMTOPHbIE 3AHATHS:
%;‘;‘T“"ecme ST 361 128,0 | 0,9 | 32,0 | 0,9 | 32,0 |09 32,0 [09] 32,0
CamocrosTeannas 44| 160 | 1,1 | 40 | 1,1 | 40 |1,1| 40 |1,1| 40,0
padora
KonrakrHas
caMOCTOsTeNIbHAas paboTa 0.6 0.2 0.2 0.2
CaMOCTOSTEIIEHOE 4,4 1,1 1,1 1,1 1,1
U3y4YeHUeE pa3/eioB 159.4 39,8 39,8 39,8 40,0
JUCIUTIIHBI
Buabi koHTpOJIA:
Bua xonrpoas us YII + + +
IK3aMeH 1,0 | 36,0 - - - - - - 1,0 | 36,0
KonraktHas pabota -
MIPOMEKYTOUHAS 0,4 - - - 0,4
aTTeCTaIus 1,0 ) ) ) 1,0
[ToaroroBka K 3K3ameHy. 35,6 - - - 35,6
Bux urorosoro 3auer 3auer 3auer IK3aMeH
KOHTPOJIS:
Cemectp Cemectp
. Bceero
Bun yueOHoi 1 cemectp 2 cemecTp 3 cemecTp 4 cemectp
paborsl AcTp. AcTp. Actp. Actp. Actp.
3E 0 3E 0 3E 0 3E 0 3E u.
O06mas
TPYZI0EMKOCTH O | 243 | 2 | 540 | 2 | 54 | 2 | 54 | 3| 81
JUCIUTLITHHEL
KonrakTHasn
padora — 358 | 96 |0,89| 24 [089| 24 (08| 24 |089| 24
ayAMTOPHbIE
3aHATHSA:
Hpakrireckie 36 | 96 |089| 24 |089| 24 |089| 24 [089]| 24
saasTus (I13)
Camocrostreabuast |y | 50 |1 11] 30 |1,11] 30 |41 30 | 1L,11] 300
padora




KounraktHas
CaMOCTOSITEIbHAS
pabora

CaMOCTOSTEIBHOE
W3y4YeHHe pa3/eioB
TUCLUIIINHEI

44

0,45

0,15

0,15

0,15

119,55

29,85

29,85

1,11
29,85

1,11
30,0

Buasbl koHTpOJIA:

Bua konTpoJs u3
yii

IK3aMeH

1,00

27,00

1,00 | 27,00

KonrtakTHass pabota
—  MPOMEXKYTOYHAS
aTTecTanus

IToxaroroBka k
SK3aMEHY.

1,00

0,30

0,30
1,00

26,70

26,70

Bun urorosoro
KOHTPOJIA:

3auer

3auer

3auer

IK3aMeH




4. COIEP KAHUE JUCIIUITJINHbI

4.1. Pa3ngesl AMCHUILINHLI H BUALI 3aHATHI

AKazieM. 4acoB

IIpak. JIao. Cam.

Ne n/m Pa3gen aucHUNINHBI Bcero Jlexknuu p M
3aH. padoThI padora

1 Pazgen 1. I'pammaTuyeckHe M JIeKCHYeCKHE TPYIAHOCTH H3Yy4aemMoro 7 32 40

A3bIKA

CrpsbxeHre 1 U3MEHEHHUE TJIaroja-cBsi3ku B (hopMax HACTOSAIIETO BPEMEHHU.
Bunospemennbie  ¢opmbl  TiaronoB. OOpa3oBaHue (GOpM  MPOCTHIX,
1.1. | npomoiKeHHBIX, TepGEeKTHBIX W TNepdEeKTHO-MPOIODKCHHBIX  BpeMEH 12 - 4 - 8
rinarojga. BompocurenbHble NpPEUIOKEHHMsT B pa3jMYHBIX  BPEMEHAX.
O6pa3oBaHue oTpUIIaTeNbHBIX (DOPM IJIarosia B pa3Ju4HbIX BpeMeHaXx.

1.2. | CornacoBaHue BpeMeH. Y CJIOBHbIE MPEUIOKEHHUSL. 12 - 6 - 6

13 OO0pazoBaHne MPOCTHIX, MPOJODKEHHBIX, MEPPEKTHBIX BPEMEH IJIaroJbHBIX 12 4 g
" | dopm u ynorpebaerue GopM cTpagaTeIbHOro 3aJI0Ta.

[puuactus. [IpuuacTusa HacToAIIEro U Mporeamero speMenu. [lepdexraoie
1.4. | dbopmbl mpuyacTus. MecTo NpUYACTUH B MPEUIOKEHUU. AOCOTIOTHBIN 12 - 6 - 6
IpUYaACTHBIA 000pOT

Nuduautue. Dopmel uHpuHUTHBA. [IpogomxkeHHbII u  nepdeKTHBIN
uHOuHUTUB. DYyHKIMKM WHOUHUTHBA B mpemiokeHuu. OOpa3oBaHue u

LS. ynotpebieHne MHOUHUTUBHBIX OOOPOTOB THIIA «CJIOXKHOE TOJJISKAIIee» U 12 i 6 i 6
«CIIO’)KHOE JTIOTIOTHEHUEY.
Mopaneuble  Tiaronsl.  CTpykTypa  HPEJIOKEHHS. [TpunIIUTIBI
cnoBooOpazoBanmsi. Cokpamienus (abOpeuarypsl). (OO0O03HauUE€HUE ATHI

1 6. [IpaBusiia dTeHUs XUMHUYECKUX JJIEMEHTOB, 0003HaueHUdM u Gopmyn 12 i 6 i 6

HEOPraHWYECKUX COCIMHECHHUM U ypaBHEHUN XMMHUUYECKUX peakuuil. [IpaBuia
YTCHMsI €IUHUL u3MepeHus. [IpaBuna 4TeHMs HAaMMEHOBAaHUN OCHOBHBIX
OPraHUYEeCKUX COCMHECHUMN.

2. Pa3gen 2. Pa3BuTHe HABBIKOB YTEHHUS TEMATHYECKUX TEKCTOB. 72 - 32 - 40

71 Pa3BuTne HaBBIKOB YTeHUS IPOPECCHOHATBHO-OPHUEHTUPOBAHHBIX TEKCTOB. 24 12 12
o YTeHne TEKCTOB 10 TEMaM:




1. BBenenue B crieiuanbHOCTb.

2. 1.. Mennenees.

3. PXTVY um. I.1. Menpaeneena.

4. Hayka v Hay4YHbI€ METO/bl, HAYYHBIE CTATHH.

5. CoBpeMeEHHbIE OTpaciau HaAyKH:

5.1. Xumus okpyKarouien cpesl.

5.2. OcHOBBI IPUPOIONOIB30BAHUS.

5.3. Yuenue o 6uocdepe.

5.4. DxoI0rn4ecKuii MOHUTOPUHT.

5.5. IIpo6eMbl SKOJIOTUYECKOTO MEHEKMEHTA.

5.6. TeXHOT€HHbIE CUCTEMBI U SKOJIOTMYECKUN PHUCK.
5.7. OCHOBBI MPOMBIIIJIEHHOW 3KOJIOTHH.

5.8. Ucropus xumuu yist yCTOMYMBOTO Pa3BUTH.

5.9. M3oTomsI Kak Tpaccepbl MPUPOIHBIX MPOLIECCOB.
5.10. OcHOBHBIE TPOOIEMBI XUMHUH YCTOHYNBOTO Pa3BUTHSL.
6. XuMHU4YeCcKoe MpeAnpHusiTHE.

7. Xumnyeckass mnabopatopus. TexHuka Oe30macHOCTH B J1abOpaToOpuUu.
N3mepenns B XUMUYECKOH JIab0opaTopuu.

8. Xumus Oyaymiero.

9.buorexHonorus @apmManeBTUUECKUE TPOU3BOICTBA.
10. 3enenast xumus. I1poOiaeMbl 3KOJIOTHH.

[Tonsite o Bumax ureHus. [IpocMoTpoBOoe uTeHHE Ha MPUMEPAaX TEKCTOB O

2.2. | xumun, J1.1. Menneneese, PXTY um, JI.1. Menneneena. 24 10 14
AKTuBU3a1US JIEKCUKU IPOYUTAHHBIX TEKCTOB.
N3yyaromee 4dYTeHME HAy4yHbIX M HAYYHO-IIONMYJIAPHBIX TEKCTOB IIO
BBIOPAHHOM CIIEIIMAIEHOCTH.
IIpumepHas TeMaTHuKa TEKCTOB:
«Hayxka 1 Hay4HbIE METO/IBI»,
2.3. | «Xumuueckoe npeanpusTue», « CoBpeMEHHbIE MHKEHEPHBIE TEXHOJIOTUN 24 10 14

«Xumuueckas naboparopusa. TexHuka Oe30macHOCTH B JabopaTOpHH.
W3mepenus: B XuMU4eCKoi 1abopaTopum»

«Xumust  Oynymiero. CoBpeMeHHblE TEHACHLIMHU DPAa3BUTHUS  HAYKW»,
«buorexnosnorus. PapmaneBTUYECKUE TPOU3BOJACTBA», «3eJeHAsi XUMHSL.




[TpoGeMbI 3KOTOTHIY.
Jlekcuueckue OCOOCHHOCTH TEKCTOB HAYYHO-TEXHHYECKOW HalpaBICHHOCTH.
TepMUHOJIOTHSI HAYYHO-TEXHUYECKOU JIUTepaTyphl HA H3y4aeMOM SI3BIKE.

Paznea 3. [IpakTuka yCTHOM peun.

72

32

40

3.1.

IIpakTrika yCTHOM pedu 110 TeMaM:

1. «I"'oBopuM o cebe, 0 cBoel Oymytieit mpodeccun»,
2. «Moii yHUBEpPCUTETY,

3. «YHUBEPCUTETCKUM KaMITyC»

4. «At the bank»

5. «Applying for a job» u T.71.

24

12

12

3.2.

MoHosoruueckass peyb Mo TeMe «o cebe u o Oyaymieid mnpodeccun».
Jlexkcnueckne 0cOOEHHOCTH MOHOJIOTHYECKON PEUH.

24

10

14

3.3.

PedeBoii 3THKET MOBCEIHEBHOrO OOIIEHUS (3HAKOMCTBO, IpEICTaBIICHHE,
YCTAaHOBJIIEHHME W TOAJCp)KaHME KOHTaKTa, 3alpoc W  CcooOIIeHHe
uHpopManuu, nodyxaeHne K AeUCTBHUIO, BEIPaXKEHNUE MPOCHOBI, COrTIachs).
OcoOCHHOCTH TMAJIOTUYECKON PeUuH 10 MPOHIEHHBIM TEMaM.

24

10

14

Pa3gen 4. Oco0eHHOCTH A3BIKA CHENATLHOCTH.

72

32

40

4.1.

FpaMMaTI/I‘-IGCKI/Ie " JICKCHUYCCKUC TPYIAHOCTHU A3bIKa CIICHUAJIBHOCTU:
PaznuuHble BapuaHThI MepeBoAa MPUYACTUNA HA pyCCKUU s3bIK. [IpryacTHbie
000pOTHI U IPUEMBI HX MEPEBOJIa HA PYCCKHM SI3BIK.

18

10

4.2.

CocnararenpHoe HakJoHEHHE. DOpMBI COCIAraTeIbHOTO HAKJIOHEHUS B
U3y4aeMoM s3blke. MopalbHble TJIarojbl M HMX HUCIOJIB30BAaHUE B
NPEMJIOKEHUSAX B COCJIaraTeIbHOM  HAKJIOHEHUU. TUIBI  YCIOBHBIX
NpeyioKeHu. BapuaHTbl nepeBoja MNpeNjIoKEHUH B COCIArarelIbHOM
HAaKJIOHEHUU W YCJIOBHBIX IpemokeHuil. I[lopsaok cioB B MpeasioKeHUU.
OMpaTHueCKue KOHCTPYKITUH.

18

10

4.3.

N3yyeHne mpaBua mepeBoja  pasNuuHBIX  (popM  HMHQUHHTHBA H
UH(GUHUTUBHBIX 000POTOB Ha PYCCKUH SI3BIK.

18

10

4.4.

M3yuaroriee 4TeHre TEKCTOB MO TEMATHKE:

1) «JIaGopatopus»

2) «MI3MepeHusi B XUMHYECKOM JTaO0paTOpHUm.

Crunuctuueckue  OCOOGHHOCTHM — CHEIMAJIbHOH  HAYyYHO-TEXHHUYECKOU
auteparypbl. Opranuzaiusi paboThl CO CICNUANBHBIMA clioBapsiMu. [loHsTHE

18

10

10




0 pedeprpoBaHUY U AHHOTUPOBAHUH

TEKCTOB TO crenuaibHOCTU. [lomck HOBOW HMHpOpManuu mpu padoTe ¢
TEKCTAMU M3 TEPHOAMYECKMX W3JaHUM U MOHOTpaduil, HHCTPYKLUH,
IIPOCHEKTOB U CIIPABOYHOM JIUTEPATYPHI 110 pACCMaTPUBAEMON TEMATHKE.

Bcero uacos 288 128 160
IK3aMeH 36
UTOIro 324

11




4.2 Conepxxanue pas3aejioB 1M CIUATNIINHbBI
Pa3nea 1. 'pammaTHyeckne U JJeKCHYeCKHe TPYAHOCTH M3Y4aeMOro si3bIKa.
1.1. ChopsokeHue ©  U3MEHEHHE TIJIaroja-cBsI3KM B (OpMax HACTOAIIETO BPEMEHHU.
Bunospemennbie  ¢opmbl  rimaronoB. OOpazoBaHue (OpM  MPOCTBIX, TNPOJODKEHHBIX,
nep@eKTHBIX U Nep(eKTHO-MPOAOKEHHBIX BpEMEH riaroyia. BonpocurenbHble NpeiioKeHUs B
pa3nuyHbIX BpeMeHax. OOpa3zoBaHue OTPULIATENBHBIX (POPM TJIarosia B pa3iMyHbIX BpEMEHAX.
1.2. CornacoBanue BpeMeH. Y CJIOBHBIE TPEAJIOKEHHUSI.
1.3. OOpa3oBaHue MpPOCTHIX, MPOJIOKEHHBIX, NEP(EKTHBIX BPEMEH TIJarojbHbBIX (opM U
ynotpebiaeHue GopM cTpagaTeIbHOTO 3a10ra.
1.4. Hpuuactusa. Ilpuyactus Hacrosimiero M mnpouenniero BpemeHu. llepdextHbie (opmbl
npuvacTrsi. MecTo MpuvacTHii B MPEIJIOKEHUH. AOGCOFOTHBIM MPUYACTHBIA 000POT
1.5. Mudunutus. ®opmel nunpunutuba. [Ipogomkenuslit u nepdextHoiii nHGUHUTHB. OyHKIMN
nHpuHUTHBA B TIpemiokeHuu. OOpa3oBaHue M ynorpeOieHne WHOUHUTUBHBIX 000POTOB THITA
«CIIOKHOE MOJIEXKAILEE» U «CII0KHOE JI0IIOJTHEHUEY.
1.6. Mopansubie Tiaronsl. CTpPyKTypa NpEeAJIOKEHHUS. [TpuHIIUIBI  CTTOBOOOPA30BaHUS.
Coxpamienus (ab0peBuarypsl). O6o3HaueHue natbl [IpaBuna 4TeHUs XMMUYECKHX 3JEMEHTOB,
0003HaueHH U (HOpPMYJT HEOPTraHWYECKUX COCIUHCHUA W ypaBHEHHN XWMHUYECKHX PEaKIIHM.
[IpaBuna wureHus enuHul u3MepeHus. [lpaBuia uTeHUsT HAUMEHOBAaHUN  OCHOBHBIX
OPTraHNYEeCKUX COCTUHECHUH.

Paspnen 2. PazBuTHe HABBIKOB YTCHUS TEMATHYECKUX TEKCTOB.

2.1.  Pa3BuTHe HABBIKOB UYTEHUS MPOPECCUOHATHLHO-OPUEHTUPOBAHHBIX TEKCTOB.
YreHue TEKCTOB IO TEMAaM:

1. BBenenue B CrieUanbHOCTb.

2. 1.. Mennenees.

3. PXTY um. I.1. Menpaeneena.

4. Hayka 1 Hay4YHbI€ METO/bl, HAYYHBIE CTATHH.

5. CoBpeMeEHHbIE OTpaciau HaAyKH:

5.1. Xumus okpyKarouiei cpesl.

5.2. OcHOBBI IPUPOIONOIB30BAHUS.

5.3. Yuenue o 6nocdepe.

5.4. DxoIOrn4ecKuii MOHUTOPUHT.

5.5. IIpo6eMbl SKOJIOTUYECKOTO MEHEKMEHTA.

5.6. TeXHOT€HHbIE CUCTEMBI U SKOJIOTMYECKUI PHUCK.

5.7. OCHOBBI MPOMBIIIJIEHHOW 3KOJIOTUH.

5.8. Ucropus xumuu [yist yCTOMYMBOTO Pa3BUTH.

5.9. N3oTomsI Kak Tpaccepbl MPUPOIHBIX MPOLIECCOB.

5.10. OcHOBHBIE TPOOIEMBI XUMHUH YCTOHYNBOTO Pa3BUTHSL.

6. XuMHU4ecKoe mpeAnpusiTue.

7. Xumuueckas mnaboparopus. Texuuka Oe3omacHocTH B Jjabopatopuu. IM3mepenus B
XUMUYECKOHN J1abopaTopuH.

8. Xumus Oymymiero.

9.buorexHonorus PapmManeBTUYECKUE TPOU3BOICTBA.

10. 3enenas xumus. [IpoGreMsl sxKos10TUN.

2.2. Ilonsrue o Buaax ureHus. [[pocMOTpoBOE UTEHHE HA MPUMEpPAX TEKCTOB 0 xumuu, .M.
Mengaeneese, PXTY um, [[.1. Menneneena.

AKTUBH3a1Us JEKCUKU IPOYUTAHHBIX TEKCTOB.

2.3. H3ydaromiee YTEHHE HAYYHBIX H HAYYHO-TIOMYJSIPHBIX TEKCTOB IO BBIOpaHHOU
CIELNAIbHOCTH.

[IpumepHast TeMaTHKa TEKCTOB:

«Hayka u Hay4HBIE METOMIBI»,

«Xumuueckoe npeanpuarue», « CoBpeMeHHble HHKEHEPHbIE TEXHOJIOTUU
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«Xumunueckas nadoparopus. Texnuka 6e3omacHOCTH B TabopaTopur. MI3MepeHus B XUMHUYECKON
n1abopaTopum»

«Xumusi  Oyaymiero. CoBpeMeHHbIE TCHICHIIMHM Pa3BUTHS Haykw», «bHOTeXHOIOTHS.
dapMareBTHIECKUE POU3BOACTBAY, «3eneHast Xxumus. [IpoOeMbl 3KoIoTum».

Jlekcuueckue OCOOCHHOCTH TEKCTOB HAYYHO-TEXHWYECKOW HAINPaBICHHOCTH. TEPMUHOJIOTHSI
HAYYHO-TEXHHYECKOH JINTEpaTyphl HA U3Yy4aeMOM SI3BIKE.

Pa3nea 3. IIpakTuka ycTHOM peyn.

3.1. IlpakTuka yCTHOU peuH 1o TeMam:

1. «'oBopuM o cebe, 0 cBoeit Oyaymiei mpopeccuny,

. «MoW yHUBEPCUTETY,

. «YHUBEPCUTETCKUI KaMITyC»

. «At the bank»

5. «Applying for a job» u T.1.

3.2. Momnosornueckass pedb Mo Teme «o cebe m o Oymymeir mpodeccum». Jlekcuueckue
0CO0EHHOCTH MOHOJIOTMYECKON PeyH.

3.3. PeueBoili 3THKET MOBCEIHEBHOTO OOIEHUS (3HAKOMCTBO, MPEACTABICHUE, YCTAHOBIICHUE
U TOJJIep)KaHUe KOHTAaKTa, 3ampoc U coodmieHne uHpopMaimu, molOykaeHue K JeHCTBHIO,
BBIPOKEHHE MPOCHOBI, COTIIACHS).

OCO0eHHOCTH AUATOTHYECKON PEUH MO MPOHAEHHBIM TEMaM.

AW N

Pa3nes 4. Oco0eHHOCTH A3bIKA CHIENHATBHOCTH.

4.1. TI'pamMaTtuyecKue W JIEKCHUYECKHUE TPYAHOCTH A3bIKA CTICIIUATbHOCTH:

Pasznuunbie BapuaHThl IEPEBOIa MPUYACTHI Ha pyccKuil s3bIK. [IpruacTHbIe 000POTHI U TPUEMBI
UX MEPEBOJa HA PYCCKUI S3bIK.

4.2. CocnaratenpHoe HakJOoHeHHE. (DOPMBI COCIAraTeIbHOrO0 HAKJIOHEHUS B H3y4aeMOM
A3pIke. MoJanpHble TIarojibl U KX MCHOJIB30BAaHUME B IPEMIOKEHUSAX B COCIAraTeIbHOM
HAaKJIOHEHUU. THIBI yCIIOBHBIX IIPEMIOKECHUN. BapuaHTbl mepeBoja NPENIOKECHUM B
cocCJIaraTeIbHOM HAaKJIOHEHWHM M YCJIOBHBIX NpeIIoKeHHU. [lopsmok cioB B NIpenoKEeHHH.
OMpaTHueCKue KOHCTPYKIUH.

4.3. H3ydenue mpaBui nepeBojia pa3audHbIX GopM HHOUHUTHBA U HHOUHUTHBHBIX 000POTOB
Ha PYCCKUH A3BIK.

4.4. MH3ywaroliee 4TEHUE TEKCTOB MO TEMATHUKE:

1) «JIaGoparopus»

2) «MI3MepeHnsi B XUMHYECKOM J1TaO0paTOpHUM.

CrunucTruyeckue 0COOCHHOCTH CHEIMaIbHON HAay4YHO-TEXHUYECKOH nuteparypbl. Opranuszamnus
paboThI co crienuaibHbIMU cioBapsmMu. [lonsTue o peepupoBaHuy U aHHOTUPOBAHUU

TEKCTOB N0 crneuuanbHocTd. Ilowck HOBOW wuHpopMamuu mnpu paboTe € TEKCTaMu U3
MEePUOINYECKUX U3IaHUH ¥ MOHOTpaduid, HHCTPYKIIMHA, TIPOCIIEKTOB U CIIPABOYHOM JTUTEPATYPHI
110 pacCMaTpUBAEMON TEMaTHUKE.

13



5. COOTBETCTBHUE COJAEPKAHUSA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUWA JUCIIUITJIMHDbI

Ne B pesynbrare ocBO€HUS AUCUUIIIINHBI CTYIEHT JIOJIKEH: Pa31nen Paszz[en Pa33nen Paifen
3HaTth:

1 |- ocHOBHBIE cIOCOOBI COYETAEMOCTH JICKCHIESCKHUX SIMHHII U OCHOBHBIE CIIOBOOOpA30BATEIbHBIC MOJICIIH; + + +

5 |~ PYCCKHE OSKBMBAICHTEI OCHOBHBIX CIOB M BBIDAKEHUII pedd B IMPOILECCE MEKIUYHOCTHOIO U n n
MEXKYJIbTYPHOIO B3aUMOJICHCTBUS;

3 |- OCHOBHBIC IPHEMBI U METOJIbI pe)epUpOBAHHS U AHHOTHPOBAHUS JINTEPATYPHI; +

4 |~ TACCHBHYIO M aKTHBHYIO IEKCHKY, B TOM HHCIe OoOLIeHAYYHYI0O M CHEIHAIbHYI0 TEPMHHOJIOTHIO, " + "
HEOOXO0IMMYIO JIJIsl padOThI HAJl THIIOBBIMH TEKCTAMU;

5 |- npuemsl pabOTHI C OPUTHHAIBHOM JINTEPATYPOH HA HHOCTPAHHOM SI3BIKE +

Ymersn:

6 |— paboTaTh C OPUTrHHAIBHOM JUTEPATYPO Ha HHOCTPAHHOM SI3BIKE; + + +

7 |— paboTath CO ClIOBapeM; + +

8 |- BecTH MepenucKy Ha U3y4aeMOM SI3bIKE C IENTbI0 MEKIMYHOCTHOTO M MEXKKYJIBTYPHOTO B3aUMOJICHCTBUS; +

9 |- BecTH pedeByIO ACATEIBHOCTh MPUMEHHUTEIBHO K cepe ObITOBON M MPodhecCHOHATEHOW KOMMYHUKAIHH +

Baanern:

—  HWHOCTPaHHBIM SI3BIKOM Ha YPOBHE MEXJIMYHOCTHOTO U MEKKYJIBTYPHOTO OOIIECHUS, HABBIKAMHU U YMEHHUSIMHU

10| pedeBoii nesTENBHOCTH MPUMEHUTEIBHO K cdepe ObITOBOH M MpodecCHOHaTbHOH KOMMYHHUKAIIMH, OCHOBAMH + + +
yOJIMYHON peun;

11|— ocHOBaMHU pedepupOoBaHUs U AaHHOTUPOBAHUS JTUTEPATYPhl HA U3y4aeMOM MHOCTPAHHOM SI3bIKE + + +

B pesynbTare 0CBOCHUS AUCIUILIMHBI CTYACHT JTOJDKEH MPUOOPECTH CIEeNYIOIINE YHUBEPCANbHbIE KOMNEMEeHUUU U UHOUKAMOPbL UX OOCHUNICCHUA:
Kon n naumenoBanne YK

Ko u HammeHoBaHue HHANKATOPa JocTHKeHus1 YK

—  VYK-4. Cnocoben ocymecTBisTh AeyoByto | — YK-4.1. 3HaeT OCHOBBI J1e7I0BOM KOMMYHHKAIIMU, TTpaBUia

1 | KOMMYHUKAIMIO B YCTHOM M TIMCbMEHHOW | U 3aKOHOMEPHOCTH YCTHOW W TNHCHbMEHHOH (HOpMBI pedd, n + n n
dopmMax  Ha  TrOCylapCTBEHHOM  sI3bIKE| TpeOOBaHHMS K JIEIOBOM KOMMYHHUKAllMM Ha pPYCCKOM |
Poccutickoit denepanuu 1 HHOCTPAaHHOM(BIX) | HHOCTPAHHOM SI3BIKAX;
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s3bIKe(ax).

— VK-4.2. VYmeer mnpuUMEHATb Ha MNPAKTUKE JEJIOBYIO
KOMMYHHUKAIMIO B YCTHOW M MUCbMEHHOH (hopMmax, METOABI U
HaBBIKM JEJIOBOTO OOLICHHS HA PYCCKOM U HWHOCTPAaHHOM
A3bIKAX;

— VYK-4.3. Brnageer HaBbIKaMM YT€HUS W TMEPEBOJIa TEKCTOB
Ha HWHOCTPAaHHOM s3BIKE B MPOQPECCHOHATHLHOM OOIICHUU;
HaBBIKaMH JIE€JIOBbIX KOMMYHHUKAIM B YCTHOM M MUCbMEHHOH
dbopMe Ha pyCCKOM U HHOCTPAHHOM SI3bIKAX.
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUA

6.1. [IpakTnyeckue 3aHATHS

IIpuMepHbIe TeMbl NPAKTHYECKHX 3aAHATHI M0 TMCHUIINHE

n/n

No paznena
JTUCIIATIIIUHBI

TeMbl MPaKTUYECKUX 3aHATHU

Yacel

Pazgen 1

[TpakTuueckoe 3austue 1. CrpsskeHUE U U3MEHEHHE
TJIaroJia-CBsI3KU B (hopMax HACTOSIILIETO BPEMEHH.
BunoBpemennsie ¢hopmbl TitarosioB. Oo6pasoBanue
(opM MPOCTHIX, IPOJTOJKEHHBIX, MEPPEKTHBIX U
nepeKTHO-MIPOIOIKEHHBIX BPEMEH Ii1aroa.
BomnpocurenbHble MPeNIoKEeHHS B Pa3TUIHBIX
BpeMeHax. OOpa3oBaHue OTPUILIATEIBHBIX (opM
TJIarojia B pa3IUYHbIX BpEMEHaX.

Pazgen 1

[IpakTuueckoe 3anstue 2. CoriiacoBaHUE BPEMEH.
Y Cc10BHBIEC PETIOKEHHUS.

Pazgen 1

[Ipaktuueckoe 3anstue 3. O6pa3zoBaHUEe MPOCTHIX,
IPOIOJDKEHHBIX, MEPPEKTHBIX BPEMEH II1arojJbHbBIX
dbopm u ynotpedaeHue hopm cTpagaTeIbHOTO
3aJI0ra.

Pazgen 1

[TpakTuueckoe 3ausatue 4. [lpuvactus. [Ipuyuactus
HACTOSILEro u npoureamero Bpemenu. [lepdekrusie
dbopmbl ipuvacTHsi. MecTo mpuvacTii B
npeUIoskeHNH. AOCOJIIOTHBIA PUYACTHBINA 000POT.

Pazgen 1

[Tpaktuueckoe 3anstue 5. UnpuauTHB. DOpMBI
uHpuHUTHBA. [IpoomKkeHHbIN 1 ep(eKTHBIN
nHQUHNTHB. OYHKINN HHPUHUTHABA B IPEITIOKCHUH.
Ob6pa3zoBanue u ynorpedieHrne HHOUHUTUBHBIX
000POTOB THIIA «CIIOXKHOE TTOAJISIKAIIEE» U «CIOKHOE
JIOTIOJTHEHHEY.

Pazgen 1

[IpakTuueckoe 3ansTue 6. MomaibHbIE II1Ar0JIb.
Crpykrypa npenioxenus. [IpuHUumb
cinoBooOpazoBanusi. CokparieHus (a00peBuaTypsi).
O6o3nauenue natel [IpaBuna 9TeHUS] XUMUIECKIX
3JIEMEHTOB, 0003HaYeHUN U HOPMYJT
HEOPraHWYECKUX COCIMHEHUM U YPaBHEHUN
XUMHYECKUX peakiuid. [IpaBuia uTeHus: equHUIL
usmepenus. [IpaBuiia yTeHuss HAMMEHOBAHUM
OCHOBHBIX OpPraHUYECKHUX COCIUHEHHUM.

Pasnen 2

IIpakTrueckoe 3ansaTue 7. UTeHUE TEKCTOB 11O TEMAM:
1. Beenenue B crieiuajibHOCTD

2. 1.1. Meupaeneen

3. PXTY umenn JI.11. Menaeneera

4. Hayka u Hay4HbIE METO/Ib], HAYYHBIE CTATHH

5. CoBpeMEHHbBIE MHKEHEPHBIE TEXHOJIOTHHU:

5.1. be3omacHOCTh B Upe3BBIYANHBIX CUTyalUsSIX H
rpaXkAaHcKasl 3alluTa

5.2. be3onacHocTh ANEKTPOTEXHUYECKUX
IIPOU3BOJICTB

5.3. Meauko-01oI0ru4eckre OCHOBBI 0€30IaCHOCTH
KU3HEJCSATEIbHOCTH
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5.4. Teopuss BeposiTHOCTEH Tmpu o0OeCIEeUCHUH
0€30MacCHOCTH KU3HEEATEIILHOCTH

5.5. YnpaBnenue TexHocepHOoi 6€30MaCHOCTHIO

5.6. Teopust ropeHUS U B3pbIBa

5.7. Haie)kHOCTh TEXHUYECKUX CUCTEM

5.8. [loHATHE TEXHOTEHHOTO PUCKa

5.9. Hanzop u KOHTpOIIb B cdepe Oe30macHoCcTr

5.10. CnenuanbHas olleHKa YCJIOBHH Tpy1a

6. XumMuueckoe npearnpusITie

7. Xumuueckas nabopaTopus. TexHuka
Oe3omacHoCTH B Jabopatopuu. V3mepeHus B
XUMUYECKOH 1abopaTopuu
8. Xumus Oymymiero.
9.buotexHonorus
IPOM3BOJICTBA.

10. 3enenas xumus. [Ipo6aeMbl SK0JIOTHH.

dapmaleBTUUECKUE

Pasnen 2

[IpakTuueckoe 3ansatue 8. [loHsATHE O BUAAX YTEHHUS.
[IpocMoTpOBOE uTEHHME Ha NpHUMEpax TEKCTOB O
xumuu, J.M. Mengeneese, PXTY um, JI.I.
Meuneneesna.

AKTHBH3a1Us JIEKCUKU IPOYUTAHHBIX TEKCTOB.

10

Paznen 2

[IpakTtnueckoe 3anstue 9. MW3ywaromiee ureHue
HAay4YHBIX M HAYYHO-TIOMYJSPHBIX TEKCTOB IO
BBIOPAHHOM CIIEIIMAIEHOCTH.

[IpumMepHasi TeMaTHKa TEKCTOB:

«Hayka u Hay4HBIE METOMIBI»,

«Xumuueckoe — npeanpustue»,  «CoBpeMEHHbIE
WHKEHEPHBIE TEXHOJIOTMHU

«Xumuueckas gaboparopus. TexHuka 6€30MaCHOCTH
B jabopatopun. M3mepeHHss B  XUMHYECKOU
n1abopaTopum»

«Xumusa Oynymero. CoBpeMEHHbIE TEHICHIIUU
pa3BUTHUA HayKn», «buotexHomnorusi.
®apMaleBTUUECKHE MIPOU3BOACTBAY, «3eneHas
xumus. [IpoOraemsbl FKOIOTHIY.

Jlexcuyeckue 0COOEHHOCTH TEKCTOB HAy4YHO-
TEXHUYECKON HAIIPaBICHHOCTH. TEepMUHOJIOTHS
Hay4YHO-TEXHUYECKOH JINTEpaTypbl HA N3y4aEMOM
SI3BIKE.

10

10

Paznen 3

[Ipaktnueckoe 3anstue 10. [IpakTuka ycTHOW pedun
1o TeMam:

1. «I"'oBopuMm o cebe, o cBoel Oymyteit mpodeccun»,
2. «Moii yHUBEpPCUTETY,

3. «YHUBEPCUTETCKUI KaMITyC»

4. «At the bank»

5. «Applying for a job» u T.1.

12

11

Paznen 3

[IpakTuueckoe 3anarue 11. MoHonoruueckas peub
o TeMe «0 cebe u 0 Oyayiiei npodeccum.
Jlekcuueckne 0COOCHHOCTH MOHOJIOTHUECKON PeyH.

10

12

Paznen 3

IIpakTnueckoe 3austue 12. PeueBoit 3TUKET
MOBCEIHEBHOTO OOIIeHUS (3HAKOMCTBO,
IpEJICTaBJICHNUE, YCTAHOBJICHUE U TOICpKAHHE

10
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KOHTAKTa, 3apoc U coo0IIeHue HH(OpMAIIHH,

o0y XeHUE K JEHCTBUIO, BHIPAKEHUE TIPOCHOBI,
corjacusi).

Oco0eHHOCTH TUATTOTUYECKON PEUH 10 TTPOUICHHBIM
TEeMaM.

Paznen 4 [IpakTrueckoe 3anstue 13. I'pammarndeckue u
JIEKCUYECKHUE TPYIHOCTH SI3bIKA CIIELUATBHOCTH:
13 PaznuuHble BapuaHThI EpEeBOIA MPUYACTUN HA 8
pycckuit s3bIK. [IpruacTHbIE 000POTHI U IPUEMBI KX
MePEBO/Ia HA PYCCKUU A3BIK.

Paznen 4 [IpakTuueckoe 3anarue 14. BapuaHnTtsl nepeBosa
IIPEIIOKEHUHN B COCIIAraTeIbHOM HAKIOHEHUH U
YCJIOBHBIX npemioxennil. [lopsnok cios B
peUIOKEHUH. OM(paTHUECKUE KOHCTPYKIIHH.

14

Paznen 4 [IpakTuueckoe 3anarue 15. MI3yuenue npaBui
15 nepeBo/Ia pa3InyHbIX HOopM HHOUHUTHBA U 8
UH(OUHUTUBHBIX 000POTOB Ha PYCCKUH SI3BIK.

Paznen 4 [IpakTuueckoe 3ansatue 16. M3yyatoiiee ureHne
TEKCTOB I10 TEMaTHKE:

1) «JIaGoparopus»

2) «M3MepeHunst B XUMUYECKOH JabopaTopum.
CTHiMcTHYECKAE OCOOEHHOCTH CIIENaIbHOMN
Hay4YHO-TEXHUYECKOM uTepaTypbl. OpraHuzamus
16 paboThI CO crienMaIbHBIMK clioBapsMu. [ToHsTHE O 8
pedeprpoBaHUN ¥ AHHOTHPOBAHUH

TEKCTOB I10 CHEeMaIbHOCTH. IIoMCK HOBOM
uHpOpMaLKU pu paboTe ¢ TEKCTaMH U3
MEePUOIUYECKUX U3TaHUH U MOHOTpadwHii,
UHCTPYKLUHU, IPOCIIEKTOB U CIIPABOYHOU JINTEPATyPhI
110 pacCMaTPUBAEMON TEMATHUKE

6.2 JlabopaTopHble 3aHATHSA
JlaboparopHble 3aHATHUS MO AUCHUILTUHE HE MIPETyCMOTPEHBI.
7. CAMOCTOSATEJIBHASA PABOTA

CamocrosiTenbHast paboTa MPOBOAUTCS C LIETIbI0 YIIyOJaeHusl 3HaHUN MO TUCIUIUINHE U
peyCMaTpUBAET:

— O03HaKOMJICHHE U MPOpabOTKy PEKOMEHI0BAaHHOW JIUTEPATYpPhI, padOTy € 3JIEKTPOHHO-
OMOMMOTEYHBIMU CHCTEMaMHM, BKIIOUYash TIEPEeBOABl MYyOIMKAIUi W3 HAYYHBIX JKypHAJIOB,
IUTUPYeMBbIX B 0a3ax Scopus, Web of Science, Chemical Abstracts, PUHII;

— BBINIOJIHEHUE YIIPAXKHEHUH U TECTOBBIX 3aJaHUI MO0 TEMATUKE JUCIUILTHHBL,

— CaMOCTOSTENbHYIO MPOPAOOTKY TEOPETUUECKOTO MaTepralia o TeMaM 3aHATUH;

— TMOATOTOBKY K BBIMOJIHEHUIO KOHTPOJBHBIX pabOT MO MarepHaly MPaKTUYECKOTO
Kypca;

— TMOATOTOBKY K caayue k3amena (4 ceMecTp) 1o JUCIUILINHE.

[InanupoBaHue BpPEeMEHH Ha CaMOCTOSITENIbHYIO paboTy, HEOOXOOUMOro Ha H3y4YEHHE
TUCIUIUIMHBI, CTYIACHTaM JIydllle BCErO0 OCYIIECTBISATh HAa BECh IMEPHOJ] H3YUYCHUS,
npexycMaTpuBasi IpU 3TOM pEryJIIpHOE MOBTOPEHHE MPOMIEHHOro Marepuana. Marepuai,
3aKOHCIICKTHPOBAHHBIA Ha JIEKIHIX, HEOOXOAMMO PETYJSPHO JOIMOJNHATH CBEICHUSMHU U3
JUTEpAaTypHBIX HCTOYHHMKOB, IMIPEACTaBICHHBIX B pabodeil mnporpamme. Ilpu pabote ¢
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YKa3aHHBIMH HMCTOYHMKAMH PEKOMEHAYETCSl COCTaBJISATh KpAaTKUM KOHCIEKT Marepuana, ¢
oOsi3aTenbHBIM ~ (pUKCcHpoBaHMEM OuOIMOrpaduuecKkux JaHHBIX HcTOYHHMKA. Kak pabouas
mporpaMma JAWCIUIUIMHBI "MHOCTPAHHBIN S3BIK~ TpeOyeT 3HAYMTENIbHO OO0JbIIero o0bheMa
MOCTOSIHHOM, CHCTEMAaTHYecKOW paboThl, yeM Jrobas pabodas mporpamma JUCHHUILTUHBIL. OTO
CBS3aHO C T€M, YTO Ul MPAaKTHUYECKOTO OBJIAJICHUS WHOCTPAHHBIM SI3BIKOM (UTO U SBIISETCS
EeNIBbI0 00YYEHHs) HYKHBI HE CTOJBKO 3HAHMSA, CKOJIBKO YMEHHUsS. DTH YMEHUS BbIpaOAThIBAIOTCS
Ha OCHOBE JIEKCUYECKUX U IPAMMAaTUYECKUX HaBBIKOB, KOTOPBIE, B CBOIO O4Yepelb, POpMUPYIOTCS
TOJIBKO B XOJI€ CHCTEMaTHUYECKOIO BBIMOJHEHUS! MHOIOKPAaTHO MOBTOPSIOLUINXCS ONPEEIICHHBIX
JNEHCTBUM C y4eOHBIM MaTepuasioM. [lo3ToMy OAHMM U3 YCIOBUH YCHENIHOTO OBJIAJICHUS
MHOCTPAaHHBIM SI3BIKOM (OCOOEHHO NMPU MHHHMAJIBHOM KOJIMYECTBE CEMUHAPCKUX 3aHATUH - 2
yaca B HEJIENII0) CTAHOBUTCS LieJICHANpPaBIeHHAas!, CAMOCTOSITENIbHAsA paboTa yJamuxcsl.

Bogieub yyammuxcsi B TaKyl0 CaMOCTOSATENbHYIO pabOTy BO3MOXKHO IPU YCIOBHH, €CIIU
npenojaBaTeib, MpeXJIe BCEro, HampaBlIeT CBOM yCHIUs Ha (OPMHUpPOBAHHME Yy YyUalIUXCs
MOJIO)KUTEIBPHOM MOTHBAIlMM, T.K. TOJBKO HAJIWYHME YCTOWUMBOTO HHTEpEca K M3YyUEHUIO
MHOCTPAHHOTO $3bIKa SBJIAETCS TIOCTOSIHHO JI€HCTBYIOIIMM CTHMYJIOM CHCTEMaTH4eCKON
CaMOCTOSITENIEHON Pa0OThI yUaIIUXCA.

8. IPUMEPBI OHEHOYHBIX CPEACTB J1JIs KOHTPOJIA
OCBOEHMA JUCIUAITJIMHDbI

CoBOKymHasi OILIEHKa [0 AWCUWIUIMHE CKJIQIbIBACTCS W3 OLEHOK 3a BBITIOJHECHUE
KOHTpOJBbHBIX paboT B 1,2,3,4 cemectpax (MakcumanbHas oreHka 40 GawioB 3a paboty),
BBITIOJIHEHHS TIpakTUYecKuX pabotr B 1,2,3 cemectpax (MakcumanbHas oreHka 40 6amioB),
noarotoBku pedepara B 1,2,3,4 cemectpax (MakcumaibHas oreHka 20 0amioB) U UTOTOBOTO
KOHTPOJIA B popMe IK3ameHa B 4 cemecTpe (MakcuMaibHas orieHka 40 6amioB).

8.1. [IpumepHas TeMaTHKa pedepaTHBHO-AHAIUTHYECKON padoOTHI.

XUMUS OKPYKAOLIEH CPEIbI.

OCHOBBI IPUPOIOTIOTIB30BAHUS.

VYuenue o 6uocdepe.

DKOJOTNYECKUI1 MOHUTOPHHT.

[TpoOaembl 5KOIOrHYECKOT0 MEHEKMEHTA.
TexXHOreHHbIE CUCTEMBI U DKOJIOTUYECKUM PUCK.
OCHOBBI MPOMBIIIJIEHHOW 3KOJIOTHH.

Hcropus xumuu aiis yCTOMYHUBOTO pa3BUTHS.
M30TOMBI KaK Tpaccepsl IPUPOAHBIX ITPOLIECCOB.

0.  OcHoBHBIE TPOOIEMBI XMMUU YCTOWYHBOTO PAa3BUTHSI.

e S Il o e

8.2. HpHMepr KOHTPOJIBHBIX BOIIPOCOB AJIfl TEKYHIECIr0 KOHTPOJHA OCBOCHUA NUCHUILJIUHBI

JUisi  TeKyIlero KOHTPOJS TMPeryCMOTPEHO 4 KOHTPOJIBHBIX paloThl (M0 OJHOU
KOHTPOJILHOH paboTe MO KaXIOMYy pasleiay AUCIUIUIMHBL, 0 OJHOH paboTe B CEMECTpE).
MakcumanbHasi OIIeHKa 3a KOHTPOJIbHYIO paboTy cocrasisier 40 Gamnos (1,2,3,4 cemectp) 3a
kaxayto. [TogroroBka pedepara — 20 6amios (1,2,3,4 cemectp).

Pazgen 1. ' paMmmaTuyecKkue U JieKCHYeCKHe TPYAHOCTH U3y4aeMoro si3bIKa.

Koumponvnas paboma Ne 1. Ilpumepol 3a0anuii Kk KonmponvHou pabome Ne 1. Maxcumanvnas
oyenka — 40 6annos. Konmpoavuas paboma cooepaxcum 4 3a0anusi.

1 3apanme: [Tucomennsiil nepeBos Texcra (800 ned. 3H.) — 8 6anoB,

2 3apanue: Koutposs jgexcuku (50 JIEKCHYECKUX eUHMI) — 8 0a1J10B,
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3 3apanue: JlekcuKo-rpaMMaTHYECKUI TECT Ha BUAOBPEMEHHBIC (DOPMBI aHTIIMHCKOTO TJIaroja —
10 6an0B,

4 3a1anue: Gecena Mo oAHOM U3 yCTHBIX TeM: About my future profession; What is chemistry?
Chemistry disciplines; Chemistry and matter; Science and Scientific Methods; The research
paper — 14 6asJi0B.

1.IlnceMeHHBII TepeBo1 TEKCTA!

In the world’s oceans, this feedback effect might take several paths. First, as surface
waters warm, they would hold less dissolved CO,. Second, if more CO; were added to the
atmosphere and taken up by the oceans, bicarbonate ions (HCO3") would multiply and ocean
acidity would increase. Since calcium carbonate (CaCOs) is broken down by acidic solutions,
rising acidity would threaten ocean-dwelling fauna that incorporate CaCOs3 into their skeletons or
shells. As it becomes increasingly difficult for these organisms to absorb oceanic carbon, there
would be a corresponding decrease in the efficiency of the biological pump that helps to
maintain the oceans as a carbon sink (as described in the section Carbon dioxide). Third, rising
surface temperatures might lead to a slowdown in the so-called thermohaline circulation (see
Ocean circulation changes), a global pattern of oceanic flow that partly drives the sinking of
surface waters near the poles and is responsible for much of the burial of carbon in the deep
ocean.

2.Kontpons nekcuku — 50 JIEKCMYECKHWX €IWHUIL environment, material, averaging,
medicine, to retain, to state, absorption, compound, particularly, to create, heat, waste,
approximate, gasoline, activation, to cause, definition, measurement, to decrease, to arise,
observation, development, to search for, error, explosive, hardness, harmful, to vary, to carry, to
investigate, researcher, application, to lead, to suggest, survey, reaction, determination, to
describe, rigorous, to disappear, synthesis, accompany, to achieve, fluid, technique, fiber,
relationship, to find out, density, behavior.

3.JIekcUKO-TpaMMaTHYECKUH TeCT Ha BUAOBPEMEHHBIE (JOPMBI AHTJIMHCKOTO TJIaroa:

1. The scientists ... the problem in two weeks.

a) will solve b) solve c) were solving

2. He ... never ... this article.

a) has ... translated b) had ... translated c) ... translated

3. He ... just ... here.

a) - ...arrived b) had ... arrived c¢) has ... arrived

4. They ... at the university next year.

a) study b) will study c) studied

5. General chemistry ... the structure of matter.

a) examines b) examine c) is examining

6. He ... books very often.

a) not buy b) doesn’t buy c¢) don’t buy

7. He would like to speak to his friend before he ... out.

a) goes b) will go c¢) go

8. She ... at 6 o’clock.

a) gets up b) get up c) is getting up

9. Many people today ... easier lives.

a) had b) have c¢) will have

10. For many years chemists ... applications for renewable matter.

a) have been finding b) have found c) found

4.becena no yctHoi Teme: Chemistry and matter.

Pasnen 2. PazBuTHe HABBIKOB YTCHUSI TEMATHYECKUX TEKCTOB.

Koumponvnaa paboma Ne 2. Ilpumepol 3a0anuii kK KohmponvHou pabome Ne 2. MaxcumanvHas
oyenka — 40 6annos. Konmponvuas paboma cooepicum 5 3a0anui:

1 3apanme: [Tucemennsiii nepeos Texkcra (1000 neu. 31.) — 15 6an0B,
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2 3apanue: [Tucemennsiii nepeBoa 10 npennoxxenuii (6e3 ciaoBapsi) — 10 6asnos,
3 3amanue: Koutpoib nexcuku (50 JIeKCUYECKUX eIUHUIT) — S 0aJ10B,
4 3ananue: YCTHBIN IMEpEBOJ] TEKCTA HA TOHUMaHUE OOIIEro coAepKaHus — S 0a/J10B,
5 3aganme: Gecena mo oxHOI U3 ycTHBIX TeM: About my future profession; What is chemistry?
Chemistry disciplines; Chemistry and matter; Science and Scientific Methods; The research
paper; The chemistry of tomorrow — 5 6as10B.

1.ITucbMeHHBIN MTEPEBO/T TEKCTA:

Ocean circulation changes

Another possible consequence of global warming is a decrease in the global ocean
circulation system known as the “thermohaline circulation” or “great ocean conveyor belt.” This
system involves the sinking of cold saline waters in the subpolar regions of the oceans, an action
that helps to drive warmer surface waters poleward from the subtropics. As a result of this
process, a warming influence is carried to Iceland and the coastal regions of Europe that
moderates the climate in those regions. Some scientists believe that global warming could shut
down this ocean current system by creating an influx of fresh water from melting ice sheets and
glaciers into the subpolar North Atlantic Ocean. Since fresh water is less dense than saline water,
a significant intrusion of fresh water would lower the density of the surface waters and thus
inhibit the sinking motion that drives the large-scale thermohaline circulation. It has also been
speculated that, as a consequence of large-scale surface warming, such changes could even
trigger colder conditions in regions surrounding the North Atlantic. Experiments with modern
climate models suggest that such an event would be unlikely.

2. IluceMeHHBIH NepeBOJT NPEIOKEHHIM:

1. They said that they would take part in the meeting.

2. If I had a book, I should have done the exercise.

3. Since the content of aromatic amino acids is constant between proteins this
technique can’t be used.

4. If I didn’t know the properties of the elements, it would be difficult to do the
research.

5. I shall finish my article as soon as I get necessary data.

6. Learn the properties of the substances and verify everything lest you should get
wrong data in your experiment.

7. Prepare everything well lest you should get bad results.

8. They said that the data of the research had resulted in the creation of new materials.

9. She said that she would carry out the research in a new laboratory.

10. If T saw the teacher yesterday, I would ask him about the structure of the report.

3. Kontpons nekcuku — 50 Jekcuueckux eAMHHUIL: innovation, solar, approach, enough,
agriculture, to suggest, hypothetical, previous, invention, species, lack in, extinction, witness, to
emit, to ignite, evidence, to survive, nuclear, conceivable, nitrogen, disaster, population,
chemical, consultation efficient, sustainable, the expertise, system, vessels, efficiency,
futurology, challenges, scientific, steam, to require, community, society, within, engine, dismal,
enough, to prevent, to result in, to consider, engineering, excellence, futuristic, technology,
movement, breakthroughs.

4.Y CTHBIN MepeBOJ] TEKCTa HAa TOHMMaHUE OOIIEro CONCPKAHUS:

FUTURE FUEL: FROM YOUR SEPTIC TANK

Today, almost all the petrol and diesel we use come from petroleum. But petroleum
sources are harder and harder to find. By making sewage into oil, we can avoid both problems.

Sewage is rich in organic matter like proteins, fats and carbohydrates (think unused or
spoiled food, vegetable peels and other waste). When it is treated at municipal plants, the sewage
is separated into water and sludge. The water is purified and released into nature. The sludge is
detoxified and placed in landfills.

Instead, the sludge can be used for making fuel. This is just like how gobar gas is made in
India. Special kinds of bacteria eat up the sludge, and release methane gas. The gas can be
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collected and compressed into cylinders, like the ones we use for cooking gas. Some kinds of
algae produce oil instead of gas. This oil can be distilled and used as a fuel for cars, pumps, and
trucks.

Right now, this fuel is not cheap. But scientists are breeding different kind of algae that
will make even more oil.

5. becena mo yctHoit Teme: What is chemistry? Chemistry disciplines.

Pa3nea 3. IIpakTuka ycTHOM peyn.

Koumponvnaa paboma Ne 3. Ilpumepol 3a0anuii k konmpoavrou pabome Ne 3. Maxcumanvuas
oyenka — 40 6annos.

KonTpoabHasi padora conep:kut 4 3aaHus:

1 3apanme: [Tucsmennsiii nepeBon Texkcra (1000 meu. 3H.) — 8 Gasna,

2 3apanmue: [TuceMmennsiii nepeBoa 10 npemnoxxenuii (6e3 ciaoBaps) — 8 6aa,

3 3amanue: Kourpoip nexkcuku (50 nexcuyeckux eaunui) — 10 6amana,

4 3a1aHue: Oeceqa Mo oAHOM U3 yCTHBIX TeM: About my future profession; What is chemistry?
Chemistry disciplines; Laboratory; Lab Safety; Laboratory of the Analytical Chemistry; From
chemical science to the lab — 14 6anJi0B.

1.IlnceMeHHBI IepeBo1 TEKCTA!

Ecology or ecological science, is the scientific study of the distribution and abundance of
living organisms and how these properties are affected by interactions between the organisms
and their environment. The environment of an organism includes both the physical properties,
which can be described as the sum of local abiotic factors like climate and geology, as well as
the other organisms that share its habitat.

Ecology may be more simply defined as the relationship between living organisms and
their abiotic and biotic environment or as "the study of the structure and function of nature"
(Odum 1971). In this later case, structure includes the distribution patterns and abundance of
organisms, and function includes the interactions of populations, including competition,
predation, symbiosis, and nutrient and energy cycles.

The term ecology (oekologie) was coined in 1866 by the German biologist Ernst Haeckel.
The word is derived from the Greek oikos ("household," "home," or "place to live") and /logos
("study") — therefore, "ecology" means the "study of the household of nature." The name is
derived from the same root word as economics (management of the household), and thus ecology
1s sometimes considered the economics of nature, or, as expressed by Ernst Haeckel, "the body
of knowledge concerning the economy of nature" (Smith1996).

. [InceMeHHbI IepeBOT MPEIIOKEHUM:

. Provided she had this book, she would read it.

. After finishing our work, we went for a walk.

. We know of the new plant having been built in this region.

. By using this method we can get a good result.

. If they had got the necessary equipment, they would have done their research work.
. He hardly knows it.

. Having carried out a series of experiments, we could obtain the necessary data.

. The section closes with the procedural protection of property interests.

9. If I were you I wouldn’t buy this car.

10.If you earn a lot of money where will you go on holiday?

3. Konrtponp nexcuku — 50 jekcuueckux eAuWHUIL: to accumulate, agent, approach to,
characteristics, extreme, precautions, measurement, specific, glassware, poison, entrance,
apparatus, enough, cylinder, emergency, condenser, various, injury, funnel, to authorize for,
requirement, safety goggles, vessel, intensity, facilities, accident, source, to avoid, ventilator,
fumes, beaker, explosive, bottom, quartz, flammable, burette, to eliminate, clay, crucible, vapor,
graduated, desiccators, bulb, first-aid, immediately, burner, stopper, flask, fire extinguisher,
hazard.

01N LN kW~
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4.becena no yctHoi Teme: Lab Safety.

Pa3zgen 4. Ocod0eHHOCTH A3LIKA CIIENNAJTLHOCTH.
Koumponvnaa paboma Ne 4. Ilpumepol 3a0anuii kK KohmponvHou pabome Ne 4. MaxcumanvHas
oyenxa — 40 b6annos.
KonTpoubHasi paGora cogepxkut 4 3aiaHus:
1 3apaunue: [Tucemennsnii nepeos Tekcra (1000 meu. 3H.) — 8 Gasna,
2 3aganue: JIekcuko-rpaMMaTu4eckuil Tect: — 8 0ania,
3 3aganme: YCTHBIN mepeBoa TekcTa (0e3 cioBaps) Ha MOHUMaHue obmiero coaepxkanus (600
ned. 3H.) — 10 0ajna,
4 3a1aHue: Oecena Mo oAHOM U3 yCTHBIX TeM: About my future profession; What is chemistry?
Chemistry disciplines; Laboratory; Lab Safety; Laboratory of the Analytical Chemistry; From
chemical science to the lab; Chemistry and matter; The chemistry of tomorrow; Technology; The
Periodic Table — 146a1;10B.

1.ITucbMeHHBIN NTEPEBOJT TEKCTA:

HOME CHEMISTRY LAB

How to set up a home chemistry lab

Chemistry is science that usually involves laboratory experiments and projects. You may
want to set up a home chemistry lab to aid in your investigations. How do you do it? Here's some
advice for setting up your own home chemistry lab.

1. Define Your Lab Bench

In theory, you could do your chemistry experiments anywhere, but if you live with other
people you need to let them know which area contains projects which may be toxic or shouldn't
be disturbed. There are other considerations, too, such as spill containment, ventilation, access to
power and water, and fire safety. Common home locations for a chemistry lab include a garage, a
shed, an outdoor grill and table, a bathroom, or a kitchen counter. I work with a fairly benign set
of chemicals, so I use the kitchen for my lab. One counter is jokingly referred to as 'the counter
of science'. Anything on this counter is considered off-limits by family members. It is a "do not
drink" and "do not disturb" location.

2. JIekcuko-rpaMMaTHUECKUN TECT:

1.Dmitri Mendeleev produced a table based on atomic weights but ... 'periodically' with
elements with similar properties under each other.

a) arranges b) arrange c¢) arranged

2.The most celebrated discoveries of William Ramsay ... in inorganic chemistry.

a) was made b) were made c)has made

3.Lavoisier made many fundamental contributions ... the science of chemistry.

a)of b)on c)to

4.Avogadro reasoned that simple gases ... of solitary atoms but were instead compound
molecules of two or more atoms.

a) were not formed b) was not formed c) not formed

5.The revolution in chemistry which the scientist brought ... was a result of a conscious
effort to fit all experiments into the framework of a single theory.

a) on b) about c) at

6.While ..., she corrected multiple errors.

a) had translated b) translate c¢) translating

7.Some elements are found only in trace amounts and were synthesized in laboratories
before ... in nature.

a) is found b) was found c) being found

8.Increasing the density of particles adds more and more particles to each group, the
distance between them ... the same.

a) being b) were c) have been

9.An atom can ... by removing one of its electrons.
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a) be ionized b) ionized c) having been ionized

10.Valency is the combining ... of an element.

a) product b) power c) point

3.YcTHBIi IepeBoj TeKCTa (0e3 clioBaps):

Gather Lab Equipment

You can order the usual chemistry lab equipment from a scientific supply company that
sells to the general public, but many experiments and projects can be conducted using home
equipment, like measuring spoons, coffee filters, glass jars, and string.

Separate Home from Lab

Many of the chemicals you might use can be safely cleaned from your kitchen cookware.
However, some chemicals pose too great a health risk (e.g., any compound containing mercury).
You may wish to maintain a separate stock of glassware, measuring utensils, and cookware for
your home lab. Keep safety in mind for clean-up, too. Take care when rinsing chemicals down
the drain or when disposing of paper towels or chemicals after your experiment has been
completed.

4. becena no yctHoit Teme: The Periodic Table.

8.3. IIlpumepbl KOHTPOJIBLHBIX BOIIPOCOB 1JI1 HTOTOBOI'0 KOHTPOJISI OCBOCHUS THCHHUILINHBI
(4 cemecTp — 2K3aMmeH).

DK3aMEHAIIMOHHBIA OWJIET BKIIOYAET KOHTPOJIBHBIC BOMPOCH! MO pazaenam 1-4 padodeit
IpOTrpaMMbl JTUCIMIUIMHBI U CONEPXKUT 3 Bonpoca. 1 Bonpoc — 15 6amnos, Bonpoc 2 — 15 Gamos,

Borpoc 3 — 10 6amos.

IlpumepHuviii nepeuenv 60npocos:

1. Jlexcuyeckas cucteMa s3bIKa.

2. C0BO Kak Ba)KHEHIIIAss, OTHOCHTEIIFHO CAMOCTOSTENIbHAA enuHuIa a3bIKa. CIIOBO
u ero nedununmu. O6obmaromas GyHKIH CI0Ba.

3. Jlexcnueckoe 3HaueHMe ciioBa. O NOHATUU JIEKCUKAY.

4. Hayku, m3ydaroniye JeKCHKY (J€KCHKOJIOTHS, CEeMaCHUOJIOTHs, JEKCUKorpadus,
bpazeonorus, STUMOJIOTHS U JIp.).

5. [lyTi nononHeHus JIEKCUKU: pa3BUTHE MOIMCEMHUH, 3aMMCTBOBAHHUS, B TOM YHCIIE
KaJIbKUPOBaHHE, CIIOBOOOPa30BaHHUE.

6. Hcropudyeckoe M3MEHEHHE  CIOBAPHOIO  COCTaBa  SI3bIKA.  OTHMOJIOTHS.
®pazeosiorusi.

7. Jlexcukorpagusi. OCHOBHBIE THUIIBI JIMHTBUCTHYECKUX CIOBapeH.

8. CTpoeHue CIIOBapHOM CTAaThbU TOJIKOBOTO M JABYSA3BIYHOTO ciioBaps. ConeprkaHue
CJIOBapHOM CTaThH.

0. I'pammaTHueckuii CTpoOH A3bIKA.

10.  OcHOBHBIE €AVHMIBI TI'PaMMaTHYECKOro CTposi sA3blka. CTpykTypa cioBa u
CJI0BOOOpa30OBaHUE.

11.  I'pammarmdeckoe 3Hau€HHE U ero (hOpMabHbIEC TOKA3aTEIH.

12. [TomupyHKIUOHATBPHOCTh ~ IpaMMaTHYeCKUX  (GOpM W B3aUMOJICHCTBHE
rpaMMaTUKH ¢ JIeKCUKO#. CriocoObl U CpeicTBa BBIPAKEHUS TPAMMATHYECKUX 3HAYCHUH.

13. I'pammarnueckas kareropus. CIOBOM3MEHUTENBHBIE U HECIOBOW3MEHUTEIbHBIC
KaTerOpHH.

14. Knaccudukanmm si3p1koB.

15. [MpuHomnel  K1accCUUKAUM  S3BIKOB: reorpapuueckuii, KYJIbTYpHO-
HMCTOPUYECKUHN, STHOIT€HETUYECKU I, TUTIOJOTHYECKUM U JIp.

16. HNunoespomneiickas s3bIKOBasi CEMbs, €€ OCHOBHBIC I'PYNIbL. S3bIKM MEPTBBIE U
JKUBBIE.

17. [Ipas3bik-ocHoBa. O MpapoANHE NHIOEBPONEUCKOIO A3bIKa-OCHOBBI.
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18. B3anMoeiicTBie JIMHTBUCTHKHA C apXeoJjoruel, HCTOpued, 3THorpadueit u
JpyrUMHU HayKaMu.

CDOHI[ OLCHOYHLIX CPCACTB HNPUBCACH B BHUAC OTACIBHOIO0 AJOKYMCHTA, ABJIAKOHUICTOCS
HEOTHEMJIEMO YaCThI0O OCHOBHOM 00pa30BaTeIbLHOM MPOrPaMMBbl.

8.4. CTpykTypa n npuMepbl OMJ1eTOB IS IKk3amena (4 cemecTp)
Ix3amen mo mucuumnae «MHocmpannbiil A361K» TPOBOANUTCS B 4 cemecTpe (O4HAs
¢dopma 0OydeHus) U BKIIIOYAET KOHTPOJBHBIE BOIIPOCH! MO pazaenaM 1-4 yyeOHOW mporpammbl
TMCIUIUINHEL. buier ans sk3amena coctouT w3 3 BONPOCOB, OTHOCAIIMXCS K YKa3aHHBIM

paznenam.

[Tpumep Ounera s IK3amena:

«Ymeepoicoaro» Munucmepcmeo nayku u evicuiezo oopazosanus PO

3aBenyrormiast kKageapoit Poccuiickuii XMMHUKO-TEXHOJIOTHYECCKUN YHUBEPCUTET

WHOCTPAHHOTO SI3bIKA uMmenu JI.. MenaeeeBa

(JomKkHOCTB, HAMMEHOBaHHE Kaeaphl) Ka q) e/[pa MHOCTPAHHBIX SI3bIKOB
Kysnenosa T.H. 19.03.01 BuoTexHoJorust
(lopmece) (. O. Cantzman) Mpo¢uib — «BHOTEXHOIOTHS
«_» 202_r. WHOCTPAHHBIIi A3BIK
Buier Ne 1

1. [TucbMeHHBIN MepeBO]] TEKCTA ¢ aHTJIMMCKOTO SI3bIKa HA PYCCKUM.
2. YcTHBIN NEPEBO] OTPHIBKA TEKCTA (C JIUCTA).

3. Cooburenue u Oecena 1Mo oHOM U3 npoiaeHHBIX TeM OTBEThl Ha BOIPOCHI.

1. Bonpoc. BeInoiaHuTe NMCHbMEHHBIN NIEPEBOJ] TEKCTA C AHIJIMICKOrO s3bIKa Ha PYCCKUMN
(co cmoBapem).

The term ecology is sometimes confused with the term environmentalism.
Environmentalism is a social movement aimed at the goal of protecting natural resources or the
environment, and which may involve political lobbying, activism, education, and so forth.
Ecology is the science that studies living organisms and their interactions with the environment.
As such, ecology involves scientific methodology and does not dictate what is "right" or
"wrong." However, findings in ecology may be used to support or counter various goals,
assertions, or actions of environmentalists.

Consider the ways an ecologist might approach studying the life of honeybees:

. The behavioural relationship between individuals of a species is behavioural
ecology—for example, the study of the queen bee, and how she relates to the worker bees and
the drones.

. The organized activity of a species is community ecology; for example, the
activity of bees assures the pollination of flowering plants. Bee hives additionally produce
honey, which is consumed by still other species, such as bears.

. The relationship between the environment and a species is environmental
ecology—for example, the consequences of environmental change on bee activity. Bees may die
out due to environmental changes. The environment simultaneously affects and is a consequence
of this activity and is thus intertwined with the survival of the species.

2. Bonpoc. BeinosnHuTe yCTHBINA IEpeBO]T OTPHIBKA TEKCTA (C JIUCTA).

Hydroxide
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Hydroxide is a chemical compound that contains the hydroxyl (-OH) radical. The term
refers especially to inorganic compounds. Organic compounds that have the hydroxyl radical as
a functional group are called alcohols; the hydroxyl radical is also present in the carboxyl group
of organic acids. Most metal hydroxides are bases, forming solutions that have an excess of OH-
ions and a pH greater than 7, they neutralize acids, and change the colour of litmus from red to
blue. Alkali metal hydroxides such as sodium hydroxide are considered to be strong bases and
are very soluble in water; alkaline—earth metal hydroxides such as calcium hydroxide are much
less soluble in water and are not as strongly basic. Magnesium hydroxide is only slightly basic.
Some hydroxides (e.g., aluminium hydroxide) exhibit amphoterism1, having either acidic or
basic properties depending on the reaction in which they are involved. The hydroxides of some
non-metallic elements are acidic; the hydroxide of sulphur, S(OH)6, spontaneously loses two
molecules of water to form sulphuric acid, H2SO4. Ammonium hydroxide, NH4OH, is a weak
base known only in the solution that is formed when the gas ammonia, NH3, dissolves in water.

3. Bompoc: becena no reme: Mendeleev University.

1. Speak about the foundation and structure of the university.

2. What kind of subjects do you study?

9. YYHEBHO-METOANYECKOE OBECIIEYHEHHUE JUCIHUITVINHbI

9.1. PexoMeHnayeMasi 1uTepaTrypa
A. OcHoBHas1 JuTEpaTypa

1. AHTTIMACKUI A3BIK JUIE XUMHKOB — TEXHOJIOTOB: y4eOHO-METOAMUECKUI KOMILIEKC B 2
4.: y4e0. nmocobue/. Kysnenosa T. . BomoBukoa E. B. Ky3nenos U. A.; mon pen. T. .
Kysunenosoit — M.: M. PXTYVY, 2017 r. U.1. [Ipaktuxym. - 272 c.

2. AHTTMICKUN S3BIK JUISI XUMHUKOB — TEXHOJIOTOB: YU4€OHO-METOAUYCCKUN KOMIUJIEKC B 2
4.: y4e0. mocobue/. Kysnenosa T. 1. BonosukoBa E. B. KysnenoB U. A.; mox pen. T. U.
KysuenoBoit — M.: M. PXTVY, 2017 r. Y.2. I'pammarndeckuii MuHuUMyM. CrpaBOYHBIE
MaTepualisl. - 148 c.

3. Kysuenos, W. A., KysuwemnoBa, T. W., JlucraHumoHHBIi 00pa3oBaTeIbHbII
BIIEKTPOHHBIH  Kypc «AHIIMMCKMHA  SI3BIK A7 NPO(GECCHOHANBbHOW  KOMMYHHUKALIUN
pasmemiéaabiii B DCYO Moodle [DnekTpoHHbIN pecypc]: yueoHoe mocodue / M. A. Ky3Heros,
T. . Ky3nenoBa — DOnekTpoH. 1aH. — Mocksa: PXTV, 2018.

4. KyspmenkoBa, 10. b. AHrouickuii s3pIK JJI TEXHUYECKMX HampaBieHud (Al):
yaeOHoe mocobue ams By30B / FO. b. Ky3pmenkoBa. — MockBa: U3znatensctBo FOpaiit, 2022. —
207 c¢. — (Bwicmiee o6pazoBanue). — ISBN 978-5-534-11608-3. — TekcTt: 35IeKTpOHHBIN //
Oo6pazoBarenpHast mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/495261 (nmarta
obpamenus: 08.02.2022).

5. benseBa, N. B. MHocTpanHblii 536K B cepe npodhecCHOHAIbHOW KOMMYHUKALIUU:
KOMILJIEKCHBIC YUeOHBIC 3a/laHus [DIEKTPOHHBINA pecypc]: yueOHoe mocodue / M. B. bensena, E.
IO. Hecrepenxo, T.1. Copornna. — DnektpoH. aaH. — Mocksa: ®JIMHTA, 2017. — 132 ¢c. —
Pexxum moctyma: https://e.lanbook.com/book/92749.

6. AHTTHIICKUI SI3BIK 711 €CTECTBEHHO-HAYYHBIX HANPABICHUH: YUYCOHUK M MPAKTHKYM
s By3oB / JI. B. IMomy6uuenko, E. D. Koxapckas, H. JI. Moprys, JI. H. IlleBsipasieBa; mox
penakmueit JI. B. I[lomybuuenko. — Mocksa: M3garensctBo FOpaiit, 2022. — 311 ¢. —
(Beicmiee  obpaszoBanme). — ISBN  978-5-534-15168-8. — Tekct: 2nEKTpOHHBIA //
Oo6pasoBarenpHast mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/489569 (marta
obpamenus: 08.02.2022).

b. lonojiHuTEILHAA TUTEPATYpa

1. AHrIIO-pycCcKHii cloBaph XMMUKO-TeXxHOJornuecknx TepMunoB / E. C. bymmenesa, JI.
K. I'enr, A. A. Kapnosa, T. I1. PacckazoBa. — Mocksa: U3narensctBo IOpaiit, 2022. — 132 c.
— (Beicmiee o6OpazoBanue). — ISBN 978-5-534-08001-8. — Texkct: 3aeKTpOHHBIA //
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O6pazoBarenpHas maatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/493385 (mara
obpamenus: 08.02.2022).
2. CrorameBa, O. H. Anrmmiickuii s3eik ansa UT-nanpasnenuii. English for Information

Technology: yue6HOEe mocobue mis By3oB / O. H. CroraumeBa. — MockBa: M3marenbcTBo
FOpaiit, 2022. — 143 c¢. — (Bwicmee obpazoBanue). — ISBN 978-5-534-07849-7. — Tekcr:
anekTpoHHBIH  //  OOpaszoBarenpHass  miatgpopma  HOpaiit  [caiit] —  URL:

https://urait.ru/bcode/492791 (nara obpamenus: 08.02.2022).

3. KpacuoBa, T. W. AHrIuilckuil S3bIK A CHELMAIMCTOB B 00JAaCTH WHTEPHET-
texnosoruii. English for Internet Technologies: yuebnoe nocodue nns By3oB / T. 1. KpacHosa,
B. H. Buuyros. — 2-e u3n. — Mocksa: U3zgarensctBo FOpaiit, 2022. — 205 c. — (Beiciee
obpaszoBanmne). — ISBN 978-5-9916-8573-3. — Tekct: snexktpoHHbId // OOpa3oBaTenbHas
miarpopma HOpaiit [caitit]. — URL: https://urait.ru/bcode/490272 (mara oOparmeHus:
08.02.2022).

9.2. PexomMeHayeMble HCTOYHUKHU HAYYHO-TeXHHUYECKOM nHpopMannu

— Paznatounblii MIUTIOCTPAaTUBHBIA MAaTepHAIT K JIEKIIUSIM.

- IIpe3eHTanuu K JIEKIUAM.

Pecypcel nHpOpManmoHHO-TEIEKOMMYHHUKAITMOHHOW cetn IHTepHeT:

— http://www.openet.ru — Cucrema ¢denepanbHbIX 00pa30BaTEIbHBIX MOPTAJIOB.
Cucrema otkpeiToro oopasosanusi. Koncantunrossiii nentp MOC OO PO;

- http://window.edu.ru/ — Nudopmannonnas cucrtema «EnnHOE OKHO qocTyma K
00pa3oBaTelbHBIM pecypcamy;

— http://fepo.i-exam.ru — ®II10: coorBercTBUE TpeboBanusm OI'OC;

— https://muctr.ru — Poccuiicknii XMMHUKO-TEXHOJIOTHUYECKUN YHUBEPCUTET HMEHHU
J.U. Menneneea, D.Mendeleev University of Chemical Technology of Russia. YueOHbIe
IUTaHBI ¥ IPOTPaMMBbI;

— http://www.translators-union.ru — moprtan Coro3 nepeBoaunkoB Poccuu (CIIP);

- http://www.russian-translators.ru — HanimonanasHas 1ura nepeBoI4nKOB;

— http://www.internationalwriters.com — The Translator's Tool Box.

becrinarable ounnansHbie OTKPBITHIE pecypchl MIHTepHET:

— http://doaj.org/ — Directory of Open Access Journals (DOAJ); pecypc o0benunsier
6onee 10000 HayuHBIX >KypHAJIOB IO PA3IMYHBIM OTpacisiM 3HAHUK (OKOJO 2 MHIJIMOHOB
crateit) n3134 ctpan mupa,

— https://www.doabooks.org/ — Directory of Open Access Books (DOAB); B 6aze
pasmemeHo ©Oosiee 3000 KHHMr MO pPA3IUYHBIM OTPACISIM 3HAHHM, NPEIOCTABICHHBIX 122
HAyYHBIMU W3/1aTEIbCTBAMU;

- https://www.biomedcentral.com/ — BioMed Central; 0a3a HaHHBIX BKIIOYaET
6onee 300 pereH3UPYEMBIX KypHAJIOB MO OMOMEIUIIMHE, MEIUIIMHE U €CTeCTBEHHBIM HAYKaM.
Bce ctatbu, pa3MerieHnbie B 0aze, HaXOAATCS B CBOOOITHOM JIOCTYIIE;

— https://arxiv.org/ — 3neKTpOHHBIN pecypc arXiv; KPYIMHEHIIIMM OCCTUIaTHBIN apXuB
DJIGKTPOHHBIX HAYYHBIX IMyOJMKAMA IO pas3genaMm (U3NKH, MaTeMaTUKHd, WH(OPMATHUKH,
MEXaHUKH, acCTPOHOMHUU U Ouonoruu. KMmeercss mMOAPOOHBIM TEeMaTHYECKHH KaTajlor |
BO3MO>XHOCTh TIOMCKA CTaTeH 10 MHOXKECTBY KPUTEPUEB;

— http://www.mdpi.com/ — KOJUIEKIIMS KYpHAJIOB MDPI AG;
MHOTOJMCUUIUIMHAPHBIA  [M(POBON U3IATENbCKU pecypc, sBIsSeTCS IUIATOPMON  uis
peleH3UPYEMBbIX HAyYHBIX KYpPHAJIOB OTKphITOro gocrtymna, m3garommxcs MDPI AG (bazens,
HIBeitiiapust). M3narensctBo BoimyckaeT Oojsee 120 pazHOOOpa3sHBIX IJMEKTPOHHBIX JKYPHAJIOB,
HAXOSIINUXCS B OTKPBITOM JIOCTYIIE;

— http://www.intechopen.com/ — wu3maTenbcTBO ¢ OTKPBITHIM jgoctynoMm InTech;
nepBoe W KpYIHEHIee B MUPE HM3AATEIbCTBO, MyOJIMKYIONIEe KHUTH B OTKPHITOM JOCTYIIE,
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okoso 2500 HayuyHbIX W3maHuii. OCHOBHAs TeMaTH4YeCKash HANpaBICHHOCTh - (DU3WYECKHUE W
TEXHUYECKHUE HAYKH, TEXHOJIOTUH, METUITUHCKNE HAYKH, HAYKHU O KU3HU;

- http://www.chemspider.com/ — 0a3a [JaHHBIX XUMHYECKHUX COEHUHEHUI
ChemSpider; ChemSpider — sT0 OecruiaTHass XuMHuuYeckas 0a3a JaHHBIX, MPEIOCTABISIONIAS
OBICTPBIM JOCTYn K Oojiee 4emM 28 MHUIMOHAM CTPYKTYp, CBOWCTB M COOTBETCTBEHHOU
uHpopmanuu. Pecype npunamexur KoponeBckomy xumMudeckomy oomiecTBy BennkoOputanuu
(Royal Society of Chemistry);

— http://journals.plos.org/plosone/ — Komnekuus sxypraioB PLOS ONE; PLOS ONE
— KOJUJICKITUS KYPHAJIOB, B KOTOPBIX ITyOJIMKYIOTCS OTYETHI O HOBBIX MCCJICIOBAHUSX B 00JIACTH
€CTECTBEHHBIX HayK U MeIULMHBI. Bce xypHanmsl  pasmeleHsl B cBoOoaHOM noctyne (Open
Access), BCce CTaThbU MPOXOJST CTPOTO€ HAyUHOE PELICH3UPOBAHUE;

— http://www.uspto.gov/ — US Patent and Trademark Office (USPTO); BengomcTBo
no mareHtaMm ¥ ToBapHbIM 3HakaM CIIIA — USPTO — npenoctaBmisieT cBOOOIHBIN OCTYM K
aMEpPUKAHCKUM ITaTeHTaM, OIyOIMKOBaHHBIM ¢ 1976 r. o HacTos1ee Bpems;

— http://worldwide.espacenet.com/ — Espacenet - European Patent Office (EPO);
[TatenTsr (100 maTeHTHBIE 3assBKH) Oosee SO HAIIMOHAIBHBIX M HECKOJIBKUX MEKTyHApOIHBIX
MATEHTHBIX OFOPO, B TOM 4ucie mosHble TeKeThl mateHToB CIIA, Poccun, ®@pannuu, Snonuu u

Ap.

— http://www .fips.ru/wps/wem/connect/content ru/ru — ®DenepanbHBIE WHCTUTYT
npoMbInuieHHON coocTBeHHOCTH (DUIIC).

Nudopmanmonnsie pecypcesl DUIIC cBobogHOTO HOCTYMIA!

— DnekTpoHHbIe Orosuterenu. Mzooperenus. [lonesnpie Mmomeny.

- OTKpBITBIE PEECTPHI POCCHUICKUX M300PETCHUI U 3asBOK HAa U300PETEHUS.

- Pedepatsl poccuiickux MaTeHTHBIX JOKYMEHTOB 3a 1994-2016 rr.

— [TonHBIE TEKCTBI POCCUWCKHX TMATEHTHBIX JOKYMEHTOB W3  IOCIEIHETO
0opHUIINATEHOTO OIOJUICTCHS.

9.3. CpencrBa odecrnieyeHHsi OCBOCHUS M CIUTINHbBI
Jns  peanuzanuu  paboueil mporpaMMbl  MOATOTOBIIEHBI — CIEAYIOLIHME  CPEICTBA
o0ecIieueHnsT OCBOCHUS JUCIIAIIINHEL:

- KOMITIBIOTCPHBIC ITPE3CHTAIIMN UHTCPAKTUBHBIX ITPAKTHYCCKUX 33.H§ITPII>1;

- 0OaHK TECTOBBIX 3aJJaHUI IS TEKYIIETO KOHTPOJISI OCBOCHUS AUCIUIUIMHEI (001Iee
yucio Borpocos -300);

- 0aHK TECTOBBIX 3aJaHUM IS HTOTOBOTO KOHTPOJS OCBOCHHUS JUCHUIUTHEI
(o6mree urcno Bompoco 300).
- oHnaifiH-kypc B LMS Moodle "Anrmmiickuii s3bIK IS Tpo¢decCHOHATBHON

kommyHukaruu"  (https://moodle.muctr.ru/course/view.php?id=192) ayauo3amnucu TEKCTOB,
MPEyCMOTPEHHBIX B IIPOrpaMMe JJIsl YTSHHsSI U IIePEeBOjIa B MPoIiecce 00yICHHUS.

10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCITIOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOIECCE

HNudopmannonnyto HOJJIEPIKKY U3yUYeHUS JUCLUIUIMHBI OCYILIECTBIISIET
Nndpopmanmonno-oubmuoreunsiii uentp (MBL) PXTY wum. .M. MenneneeBa, KOTOPBIiA
obecrieunBaeT OOYYaIOMUXCS OCHOBHOM y4eOHOH, Y4YEeOHO-METOAMYECKOM W Hay4YHOU
JUTEPATypOil, HEOOXOIUMOHN AJIsi OpraHu3alMyd 00pa30BaTENBLHOrO Mpolecca MO JAUCHUILINHE.
O6mwmit o6eM MHOTOOTpacneBoro (Gouaa MBI Ha 01.01.2022 coctaBnser 1 719 785 k3.

@®onn UBL[ pacnonaraer yueOHOH, yueOHO-METOIMYECKOM W HAyYHO-TEXHHYECKOH
JIUTEpATypoi B (hopMe MEeUaTHBIX U JIEKTPOHHBIX U3JaHMM, a TAaKXKe BKIIOYACT OQHUIMATIbHbIE,
CIpaBOYHO-OMONMMOrpaduueckre, CrENUATU3UPOBAaHHBIE OTEUECTBEHHBIE U 3apyOeKHBbIC
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nepuonuueckue u  uHbopmarmonHeie  u3manums. UBI[  obecmeumBaer  gocTtynm K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HH(POPMALIMOHHBIM, CIIPABOYHBIM M IIOMCKOBBIM CUCTEMaM.

Kaxxnprit oOy4varomuiicsi odecriedeH CBOOOIHBIM JIOCTYIIOM M3 JIFOOOW TOYKH, B KOTOPOI
UMeeTcss JOoCTyn K ceTd HMHTepHeT M K 3JeKTpoHHO-Oubnuoreuynoit cucteme (ObBC)
YHuBepcutera, KOTOpash COAEPKHUT pa3IMuHble W3JIaHUS IO OCHOBHBIM H3y4YaeMbIM
JTUCLUUIUTMHAM M C()OPMHUPOBaHA IO COTJIACOBAHMIO C MpaBooOIanaTeNsiMu yuyeOHOW U ydeOHO-
METOJIUYECKON JTUTEPATYPHI.

Jns  Oojmee TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOIMorpaduyeckoro u
nHpopmarnmonHoro obcmyxkuanusi B UBL] peann3oBana TeXHOIOTHUS DJIEKTPOHHON IOCTAaBKU
JIOKYMEHTOB.

[TonHpll mepedyeHb HIEKTPOHHBIX HMH(POPMAIMOHHBIX PECYPCOB, HCIOJIb3YEMbIX B
npoiiecce 00y4eHus, PEeICTaBIeH B OCHOBHOM 00pa30BaTebHOI porpamMme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

B cooTBeTcTBHM € y4E€OHBIM IUIAHOM 3aHATHUS MO TUCHUIUIMHE «HMHOCMPAHHBIL A3bIK
npoBOIATCS B (opMe JIEKIMHA, TPAKTUUYECKHX 3aHATHH M CaMOCTOSITEIBHOM PpaboThI
oOyuJatorerocs.

11.1. O6opynoBanue, He0oOX0aUMOe B 00pa30BaTeIbLHOM Ipoliecce:
Jlexunonnast y4eOHas ayauTopusi, OOOpyIOBaHHas dSJEKTPOHHBIMH CpEACTBAMHU
JEMOHCTpallMi (KOMIBIOTEP CO CPEICTBAMHU 3BYKOBOCIIPOM3BENEHHS, IPOEKTOpP, 3KpaH) H
y4eOHON MeOenpio; OMOIMOoTeKa, MMEIoIIasi paboune KOMITBIOTEPHBIE MeCTa JJIS CTYACHTOB,
OCHAlICHHBIC KOMIIBIOTCpaMU C JOCTYIIOM K 6a3aM JAaHHBIX HW BbBIXOJOM B I/IHTepHeT.
KomnberoTepHbIil Kilacc, OprrexXHHKa, Tejle-, ayJuo - U BHUAEoanmnaparypa; MyJIbTUMEIHITHBII
MPOEKTOP, MHPOKOPOPMATHBIN IKPaH.

11.2. YueOHO-HATASAAHbIE TOCOOUSA:
KomrmekTsl miiakaToB K pa3aenaM 3aHsATHI.

11.3. KoMnb1oTepbl, HHPOPMAIUOHHO-TEJIEKOMMYHHUKAIIMOHHBIE CETH, aNlNIAPpATHO-
NMPOrpaMMHbIE U ayANOBU3YaJIbHbIE CPEACTBA:

IlepcoHanbHble KOMIBIOTEPBI, YKOMIUIEKTOBaHHbBIEe mpourpeBatenasMu CD u DVD,
IOPUHTEpAaMH U IPOIPaMMHBIMHM CpPEICTBAMHU; IPOEKTOPbl M 3KpaHbl; LU(POBbIE KaMephl;
KOIUPOBAJIbHBIE AIIIAPAThI; JIOKAJIbHASL CETh C BBIXOJOM B MIHTEpHET.

11.4. [leuaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/bHbIE H HH(POPMALIMOHHBIE PECYPCHI:

- UHPOPMALMOHHO-METOJUYECKUE MaTepualibl: ydeOHble NOCOOMS IO JUCLUHUIUIMHE;
pa3aaToOYHBIN MaTEpUai K pa3iesiaM 3aHsITUH;

- DJICKTPOHHBIE TPE3EHTAIMU K pa3jeiaM 3aHiATHH; y4eOHO-METOIMUYeCKHue pa3padoTKU B
3JIEKTPOHHOM BHJIE; CIIPAaBOYHbBIC MaTEPHAIIbI B ICYaTHOM U JIEKTPOHHOM BHU/JIE;

- KadenpanbHas OuOIMOTEKa HJIEKTPOHHBIX M3/JaHUN M JUCCEPTALIMOHHBIX pPadoT,
BBITIOJTHEHHBIX aCIUPAHTaMH U COTPYJHUKAMH Kadeapsl.

PexBU3UTHI 10r0BOpPa

HOMeEp, 1aTa 3aKJII0YEHHst
( P, A > | XapaxkTepucTHKA OHOJIMOTEYHOT0

DJIeKTPOHHBIH CPOK JIeHCTBHS), CCHLIIKA
Ne . donga, 1ocTynm Kk KOTOPpOMY
pecypc Ha caiit OBC, cymma
NPeI0CTABISAETCH J0r0BOPOM
A0T0BOPA, KOJIUYECTBO
KJIK0Yei
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DNEKTPOHHO-
OubInoTeyHas
cuctema (3bC)
«JIAHb»

[IpunanyiesxxHOCTH —
CTOPOHHSS

PexBusuthl norosopa — OO0
«3narenscTBO «JIaHb)
JHorosop ot 26.09.2020

Ne 33.03-P-3.1-2173/2020

Cymma noroBopa — 747 661-
28

C 26.09.2020 o 25.09.2021

Horosop ot 26.09.2021
Ne33.03-P-3.1-3824/2021

C 26.09.2021 no 25.09.2022

Ccpuika ga caiit 9bC —
http://e.lanbook.com

KomndgecTBo Kmrouei —
JOCTYII JIst
3apEeruCTPUPOBAHHBIX
nons3oBareneit PXTY ¢
JT000T0 KOMITBIOTEPA.

YV naneHHslil 1OCTYII OCIE
MEePCOHAJILHON pErucTpaluu
Ha caite DbC.

Komneknun: «XuMusy - u3a-sa
HOT, «XuMmusy» - u3g-sa
JlaGoparopus 3HaHUH, «XUMUD) -
n3n-sa «JIAHby, «Xuvusay-KHUTY
(Kazanckuii HalMOHAIbHBIH
HUCCIIEN0BATEIILCKUN
TEXHOJIOTHYECKUN YHUBEPCUTET),
«Xumus» - u3a-sa DUSMATIIN T,
«Mudopmatukay - n3n-sa «JIAHDb,
«udopmarukan-HarmoHanbHBIHA
OTKpBITBII YHUBEPCUTET
«MHTYUT», «HxeHnepHo-
TEXHUYECKUE HAYKH» - U3/-Ba
«JIAHb», «TeopeTnueckas
MexaHuKay - n3a-sa «JIAHby,
DKOHOMHKA U MEHEIHKMEHT) - U3/I-
Ba JlamkoB u K., a Takxke
OT/CNbHBIE U3IaHUS B COOTBETCTBUH
¢ JloroBopom.

[Ipunanyies;xHOCTH —
CTOPOHHSS

PexBusuthl norosopa — OO0
«3narenscTBO «JIaHb)
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3824/2021

Cymma noroBopa — 498445-
10

C 26.09.2021 no 25.09.2022

Ccruika Ha caiit ObC —
http://e.lanbook.com

KonnuectBo Kiroueit —
JTOCTYT JJIst
3aperuCTPUPOBAHHBIX
nonk3oBareneit PXTY ¢
JT10060T0 KOMITBIOTEPA.

V naneHHslil 1OCTYII OCTe
IIEPCOHAILHON PETUCTPALUU
Ha caiite ObC.

Komneknun: «XuMusy - u3a-sa
HOT, «XuMmusy - u3g-sa
JlaGopatopus 3HaHUH, «XUMUD) -
KHUTY (Kazanckuii HalmoHaIbHbIN
HCCIIeI0BaTEIbCKUM
TEXHOJIOTHYECKUN YHUBEPCHUTET),
«Xumus» - u3a-sa DUSMATIIUNT»,
«Mupopmatrkay - HarmoHansHe1i
OTKpBITHIA YHUBEPCUTET
«MHTYUT», DxoHOMHUKA 1
MEHEDKMEHT» - M3/1-Ba J{amKkoB 1
K., a Takxke oTeNbHBIC H3IaHUS U3
KOJUICKIIUW IPYTUX U3ATECIbCTB B
coO0TBeTCTBUU C J[oroBopom.
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[IpunanyiesxxHOCTH —
CTOPOHHSS

PexBusuthl norosopa — OO0
«3narenscTBO «JIaHb)
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

Cymma morosopa — 283744-
98

C 26.09.2021 no 25.09.2022

Ccruika ga caiit 9bC —
http://e.lanbook.com

KomndgecTBo Kmrouei —
JOCTYII JIst
3aperuCTPUPOBAHHBIX
nonk3oBareneit PXTVY ¢
JT10060T0 KOMITBIOTEPA.

V naneHHslil 1OCTYII OCTe
IIEPCOHAILHON PETUCTPALUU
Ha caiite ObC.

«Xumus» - u3a-sa «JIAHDby,
«udopmarukay - n3a-sa «JIAHDb»,
«HXEHEPHO-TEXHUUYECKUE HAYKM»
- u3n-a «JIAHby, «Teopetnueckas
MexaHuKay - n3a-sa «JIAHby,
«®Duzukay - m3a-sa «JIAHb», a
TaK>Ke OTACIbHEIC U3aHUS U3
JIPYTUX KOJUISKIINHA H3aTeIbCTBA
«JIAHb» B cooTBeTCTBUM C
JloroBopom.

DJIEKTPOHHO - [IpuHamyie)XKHOCTD — DIIeKTPOHHBIC BEPCHH YUCOHBIX U
O6ubnuoreyHas cobcrBennas PXTYVY. Hay4yHBIX U3JaHui aBTopoB PXTVY
cuctema UBI] o Bcem OOIL.
PXTY um. Ccouika Ha caift ObC —
JI.. MenneneeBa http://lib.muctr.ru/
(ra 6a3ze AUBC
«HpOucy) Joctym 1st mosib30BaTee

PXTYVY c moboro

KOMIBIOTEpa
HayuHo- [IpuHannexHOCTh — Hayunast snekrponnas Oubnuoreka
3JIEKTPOHHAS CTOPOHHSIA eLIBRARY.RU — 310 kpynHenmmi
o6ubnuoreka PexBuzutel 1orosopa — poccuiickuii nHpopMaIMOHHO-

«eLibrary.ru»

OOO HayuHas 35eKTpoHHas
oubmmoreka

Horosop ot 24.12.2021

Ne SU-364/2021/33.03-P-
3.1-4085/2021

Cymma gorosopa — 1 309
275-00

C 01.01.2022 no 31.12.2022

CchUIKa Ha CaiiT —
http://elibrary.ru

KonnuecTBO Ki1royen —

JOCTYI JUIsl TOJIb30BATENEH
PXTY no IP-agpecam

AHAIUTUYECKUH MOpTall B o01acTu
HAYKH, TEXHOJIOTUU, METUIIUHBI U
00paszoBaHMs, COJEPIKAIIUMA
pedepatsl 1 MOJHBIE TEKCTHI Ooee
29 MJIH HAy4HBIX CTATeH U
nyONuKanui, B TOM YHCTIe
3JIEKTPOHHBIE Bepcuu 6oiee 5600
POCCHUICKHIX HAYYHO-TEXHHUUECKUX
JKYpHAJIOB.

31



http://e.lanbook.com/
http://lib.muctr.ru/
http://elibrary.ru/

HEOTPaHUYEH.
V naneHHslil 1OCTYII OCTe
IIEPCOHAILHON PETUCTPALUU
Ha caiite HOB.

CnpaBoyHo-
MpaBoOBasi CUCTEMA
lapanT»

[IpuHamyie)XxHOCTD —
CTOPOHHSIA

KonTtpakt ot 27.12.2021
Ne 215-2743A/2021

Cymma xoHTpakra 680 580-
00

C01.01.2022 mo 31.12.2022

CcplIKa Ha caiT —
http://www.garant.ru/

KomnnuectBo xiroueii —
JIOCTYT ISl TTOJIb30BaTENe
PXTY no IP-agpecam

["apanT — cnipaBOYHO-IpaBOBas
cUCTEMa IO 3aKOHOJATENbCTBY
Poccuiickoit deneparumu.

HEOTrpaHUYEeH
DNEeKTPOHHO- [IpunagnexxHocts — DnexTpoHHas OubIMoTeKa
OnbIMoTeYHAS CTOPOHHSS BKiIFOYaeT 6osee S000
cucTema «INEeKTPOHHOE U3ATEILCTBO | HANMEHOBAHHH YYCOHUKOB U
U30aTeIbCTBA TOPAMT» y4eOHBIX TOCOOMH IO BCEM
«HOPAWT» Horosop ot 16.03.2022 OTpacJIsiM 3HAHUM JIJI BCEX YPOBHEU

Ne 33.03-J1-3.1-4377/2022 po(eCCHOHAIBHOTO 00pa30BaHUs

OT BEIYIIUX HAYYHBIX IITKOJI C

Cymma moroBopa — 478 coOmroieHreM TpeOOBaHUH HOBBIX

304.00 OI'OCos.

C 16.03.2022 no 15.03.2023

CchllKa Ha CalT —

https://biblio-online.ru/

KonuuectBo kiroueit —

JOCTYT ISt

3aperUuCTPUPOBAHHBIX

nonb3oBarenen PXTY ¢

JT000T0 KOMITBIOTEPA.

YV naneHHslil 1OCTYII OCIE

MEePCOHAJILHON pPErucTpaluu

Ha caiite ObC.
DJIEKTPOHHO- [IpuHamyie)kHOCTD — KommekT u3ganuii, BXOASIINX B
OoubnuoreyHas CTOPOHHSS 0a3y JaHHBIX «DJIEKTPOHHAS
cucrema 000 «ITonutexpecype» O6ubmoTeka Texaudeckoro BY3ay.
«KoHncynbrant Horosop ot 16.03.2022
CTyACHTa» Ne 33.03-P-3.1-4375/2022

Cymma goroBopa — 258 488 -
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00
C 16.03.2022 no 15.03.2023

CchUIKa Ha CaiiT —
http://www.studentlibrary.ru

KomndgecTBo Karouei —
JOCTYII JIst
3apEeruCTPUPOBAHHBIX
nons3oBareneit PXTY ¢
JT000T0 KOMITBIOTEPA.

YV naneHHslil 1OCTYII OCIE
MEePCOHAJILHON pErucTpalumu
Ha caite DbC.

DJIEKTPOHHO-
oubmnoreyHas
cHucTeMa
«ZNANIUM.COM»

[IpuHamyie)XxHOCTD —
CTOPOHHSISI

000 «(3HAHUYM»
Horosop ot 06.04.2022
Ne 48 56¢/33.03-P-3.1-
4378/2022

Cymma norosopa — 31 500-
00

C 06.04.2022 1o 05.04.2023

CcplIKa Ha caiT —
https://znanium.com/

KonnuecTBo KiTrouei -
JOCTYTI TSt
3aperuCTPUPOBAHHBIX
nonk3oBareieit PXTVY ¢
J1000T0 KOMITBIOTEPA.

Konneknus n3nanuii yaeOHMKOB U
y4eOHBIX TOCOOUH MO pa3IMYHBIM
OTpacJisiM 3HAHUM 71 BCEX YPOBHEU
npohecCHOHATEHOTO 00pa30BaHUS.

Nudopmanmonto-
aHAIMTUYECKAsI
crucTeMa Science
Index

[IpuHamyie)kHOCTD —
CTOPOHHSISI

000 «Hayunas
AIIEKTPOHHAS OMOINOTEKA

Horosop ot 11.04.2022
Ne 33.03-J1-3.1-4376/2022

Cymma norosopa — 108 000-
00

C 11.04.2022 no 10.04.2023

CchUIKa Ha caiiT —
http://elibrary.ru

KomanuectBo kiroueii —

Cucremarn3zansi, KOppeKTHPOBKA
npodwieit yuensix PXTY u
YHHUBEPCHUTETA B IIEJIOM. AHAIN3
nyOIMKAaMOHHOW aKTUBHOCTH
COTPYIHHKOB YHUBEPCHUTETA.
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JIOKAJIBHBIN TOCTYIT IS
cotpynuukos MBI,

A Takke BCEBO3MOXHBIC OJIHOSI3BIYHBIC U JBYSI3bIUHBIC KHIDKHBIE WM JIIEKTPOHHEBIC
CJIOBapH, CIIPaBOYHUKHU, IPOTPaMMBbI ITOMCKA HHPOPMAITIH:

- ABBYY Lingvo 12 «MHoros3s4Has BEpCUs» — IEKTPOHHBIE CIIOBAPH;

- MHOros3bI4HbBINA AJIEKTPOHHBIN clioBapb «Mynbtrllekce [emtoke 6»;

- Kommerotepnass  mporpamma  Sound  Forge (aymmo  pemakrop) — uist
BOCTIPOM3BEICHUS, COCTABJICHUS U PEaKTUPOBAHUS ayIUO TEKCTOB;

- PROMT Expert 8.0 — cucrema 11 npohecCHOHAIFHOTO MEPEBO/Ia TOKYMEHTOB;

- CpenctBa 3ByKO3amucH (NMPEANOYTUTETRHO — UHUPPOBOH JAUKTOGOH WIH
IUTAaHIIETHBIA KOMIIBIOTEP) TOMOTAIOT CTYAEHTY OCYILECTBIISATh CAMOKOHTPOJb B IpOIECcCe
00y4eHUs1 yCTHOU pedn

- oHnaifH-kypc B LMS Moodle "Anrmmiickuii s3bIK s Tpo¢decCHOHATBHON
kommyHukaruu'" (https://moodle.muctr.ru/course/view.php?id=192).

Bbecrinarapie apXUBHBIC KOJUIEKIIMH, TPUOOpeTeHHBIe MUHOOPHAYKH JIS By30B.

ApxuB M3marenbctBa American Association for the Advancement of Science.llaker
«Science Classic» 1880-1996.

Apxus M3narensctBa Annual Reviews. Ilaket «Full Collection» 1932-2005.

ApxuB n3narenbctBa MactutyTa dusuku (Benukoopuranus). [Taker «Historical Archive
1874-1999» ¢ nepBoro Bblycka KaxJ10ro xypHazia rno 1999, 1874-1999.

ApxuB m3natenbcTBa Nature Publishing Group. Ilaker «Nature» ¢ mepBoro BhIITycKa
nepsoro Homepa 1o 2010, 1869-2010.

ApxuB uznarensctBa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro
BBIIYCKa Ka)K0ro KypHaia 1o 1995, 1849-1995.

ApxuB m3natenbcTBa Sage. Ilaker «2010 SAGE Deep Backfile Package» ¢ mepsoro
BBIIYCKa Ka)k0ro0 KypHaia 1o 1998, 1890-1998.

ApxuB umsmarensctBa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro
BBIIYCKa Ka)K0ro )KypHaia 1o 1996, 1798-1997.

ApxuB m3natenbctBa Cambridge University Press. Ilaker «Cambridge Journals Digital
Archive (CJDA)» ¢ mepBoro BbllTycka Kaxkaoro xypHaia mo 2011, 1827-2011.

Apxus xxypHaioB Koposnesckoro xumuueckoro obmiectsa (RSC). 1841-2007.

ApXUB KOJJICKIMH JKypHaIOB AMEpPUKAHCKOTO Treodusnueckoro corosa (AGU),
npeaocrapiseMbli n3nareasbctBoM Wiley Subscription Services, Inc. 1896-1996.
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11.5. IlepeyeHb JULEH3UOHHOTO POTPAMMHOI0 O0ecreYyeHus :

Ne | HammenoBanme | PekBU3NTBI Cpok IIpumeyanue Bo3moxkHoCTH
ILI.| TMPOrPaAaMMHOI0 | J0rOBOPa | OKOHYAHMS AUCTAHIHOHHOTO
NPOAYKTA NMOCTAaBKM | JAeiicTBUS HCMOJIb30BAHUS
JIMLeH3U N
1. |WINDOWS 8.1 Kontpakt Ne | Geccpouno |[JIunensus Ha Her
Professional Get 62- OTICPAIIOHHYIO
Genuine 645A/2013 cucremy Microsoft
ot 02.12.2013 Windows 8.1. I10, ne
pUHUMAIOIIee
MPSIMOTO y4acTHs B
00pa3oBaTeNbHBIX
mporeccax.
2. |Micosoft Office Kontpakr Ne | 6eccpounas [JIunensus nHa 110, Her
Standard 2013 62- MPUHUMAIOIIICE
645A/2013 ydacTue B
ot 02.12.2013 00pazoBaTeNbHBIX
nporeccax.
3. |Microsoft Office Kontpakt Ne | 12 mecsmeB JIunensus Ha I10, Her
Professional Plus 28- (exxeroiHOE MPUHUMAIOILIEE
2019 355A/2020 | mpojieHHe |ydacTue B
B cocrase: ot 26.05.2020| moamucku ¢ (00Opa30BaTENbHBIX
e Word MpaBOM  [Ipolieccax.
e Excel rnepexona Ha
e Power Point OOHOBJIEHHYO
e Outlook BCPCHIO
e OneNote MpOyKTa)
e Access
e Publisher
e InfoPath
4. |0365ProPlusOpen | Kontpakt Ne | 12 mecsmieB [JIunensus Ha [10, He Ha
Fclty ShrdSvr 28- (e’xeroHOE IPUHHUMALOLEE
ALNG SubsVL 355A/2020 | mpomyieHre MPSMOTO y4acTHs B
OLV E 1Mth ot 26.05.2020| moamucku ¢ (00pa30BaTENbHBIX
Acdmc AP AddOn MpaBoOM  [poIeccax
toOPP nepexoja Ha ((MHPPaCTPyKTypHOE/
[Ipunoxxenus B OOHOBJIEHHYIOBCTIOMOTaTEIbHOE
COCTaBE MOJITUCKHU: Bepcuto  |[10)
Outlook MPOJIYKTA)
OneDrive
Word 365
Excel 365
PowerPoint 365
Microsoft Teams
5. |Kaspersky Kontpakt No | 12 mecsine Jluuensus na I10, ne Her
Endpoint Security 90- (e’xeroHOE IPUHHUMALOLEE
U1t Ou3Heca — 133D5A/2021 | mpoasieHHe |[OPSIMOTO Y4acTHs B
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Ne | HammenoBanme | PekBU3NTBI Cpok Ilpumeyanue Bo3moxkHOCTH
ILI.| TMPOrPaAaMMHOI0 | J0rOBOPa | OKOHYAHMS AUCTAHIHOHHOTO
NPOAYKTA NMOCTABKM | JAeiicTBUS HCMOJIb30BAHUS
JIMLEeH3U N
CrangapTHbIi ot 07.09.2021| moamucku ¢ (0Opa30BaTENbHBIX
Russian Edition. MpaBoOM  [poIeccax
nepexoja Ha ((MHPPaCTpyKTypHOE/
OOHOBJIEHHYIOBCTIOMOTaTEIbHOE
Bepcuto  |[10)
MPOJIYKTA)
6. | O365ProPlusOpen | Kontpakr Ne | 12 mecsinieB [JIuniensus Ha 10, He Ha
Students ShrdSvr 28- MPUHUMAIOIIIEE
ALNG SubsVL 350A/2020 PSMOTO Y4acTHs B
OLV NL 1Mth ot 26.05.2020 00pazoBaTeNbHBIX
Acdmc Stdnt mporeccax
STUUseBnft (nHpacTpyKkTYpHOE/
BCIIOMOTaTEeILHOE
[Tpunoxxenus B [10)
COCTaBe TOJITUCKHU:
Outlook
OneDrive
Word 365
Excel 365
PowerPoint 365
Microsoft Teams
7. |ABBYY KonTpakt Ne | 20 nunen3uit OeccpouHas JInnensus ua 110,
FineReader 10 143- TUTSt HE IpUHUMAIOIIIEe
Professional 1642A/2010 |akTHBaIuu Ha MIPSIMOTO y4aCTHUS
Edition or 14.12.10 | paGounx B
CTaHIIHUIX 00pa3oBaTeIbHBIX
nporieccax
(nHGpaCTPYKTYpH
0€/BCTIOMOTaTeIbH
oe [10)
8. JInuensuss Ha  ['ocynmapcTBeH| 5 nuueH3ui OeccpouHo Ha
IpPOrpaMMHOE  |[HbIH KOHTPAKT
obecrieyeHne Ne 143-
(meuckmountensH | 1642A/20100
bI€ IIPaBa HA T 14.12.10,
MpOrpamMmy JJis AKT Ne
OBM) Tr048787,
ABBYY Lingvo |HakmamgHas Ne
(mHOTrOsI3bIyHAsL) | Tr048787 ot
20.12.10
0. JInuensuss Ha  ['ocynmapcTBeH| 5 nuueH3ui 0eccpouHo Ha
IpPOrpaMMHOE  |HbIH KOHTPAKT
obecrieyeHne Ne 143-
(meuckmountensH [ 1642A/20100
bI€ IIPaBa HA T 14.12.10,
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Ne | HammenoBanue | PexkBH3HTBI Cpok Ilpumeyanue Bo3moxkHOCTH
ILI. | TMPOrPpaMMHOI0 | J0roBOPa | OKOHYAHMA AUCTAHIMOHHOTO
NMPOAYKTA NOCTABKM | JAelicTBHS HCII0JIb30BAHMS
JIMIEH3UH
porpammy JJis AKT Ne
OBM) Tr048787,
Promt standard HakjgagHas Ne
['urant Tr048787 ot
20.12.10
10. | AHTHIUIarHarT. KonTtpakr ot HE 19.05.2022 Ha
BY3 15.06.2021 Ne| orpanud4eHo,
42- JUMUT
620A/2021 | mpoBepok
15000
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12. TPEBOBAHU K OHEHKE KAYECTBA OCBOEHUS ITPOI'PAMMBI

HauMenoBanue @®opMbI U METOABI
OcHOBHbBIE MOKA3aTeJIH OleHKH
pa3aesioB KOHTPOJISI M OLIEHKH
Pa3zpen 1. 3naem:
I'pammatuueckue u - OCHOBHBIE croco0sl | OneHka 3a

JIEKCUYECKHUE TPYTHOCTH
M3Yy4aeMoro s3bIKa.

COYETACMOCTH JICKCHYECKHX CAUHHUIl U
OCHOBHEIE CIIOBOOOpA30BaTEIIbHBIC
MOJICIIH;

- MACCUBHYIO u AKTHUBHYIO
JIEKCUKY, B TOM 4YHKCle OOIICHAYIHYIO U
CHCIHATEHYIO TEPMHHOJIOTHIO,
HeoOXomuMyr0 11 paboOThl  HajA
THIOBBIMU TEKCTAMHM.

Ymeem:

- pabotath C  OPUTMHAIBHOU
JUTEPATyPOH Ha HHOCTPAHHOM SI3BIKE.
Bnaoeem:

- OCHOBaMU pedepupoBaHUs U
AHHOTHUPOBAHHUS JIUTEPATYPBI Ha
M3y4aeMOM MHOCTPAHHOM SI3BIKE.

KOHTPOJIBHYIO paboTy
Ne 1 (1 cemectp)

Onenka 3a pedepar
(1 cemectp)

OrneHKa 3a
BBITIOJTHCHUEC
MPaKTUYECKUX padoT
(1 cemectp)

Pa3pea 2.
PaSBI/ITI/Ie HABBIKOB UTCHUA
TEMATUYECKUX TEKCTOB.

3naem:

- OCHOBHbBIE CIOCO0BI
COYETAEMOCTH JIEKCUYECKHX EAMHUI] U
OCHOBHBIE CII0BOOOpa3oBaTeNbHbIC
MO/IEIIH;

- MaCCHUBHYIO U AKTUBHYIO
JIEKCUKY, B TOM 4Hcie OOUIeHAYYHYIO U
CTEeHUATbHYIO TEPMUHOJIOTHIO,
HEOOXOAUMYIO Ui  paboThl  Ha
TUTIOBBIMH TEKCTaMHU.

Ymeem:

— pabotatb C  OpWUTHMHAJILHOMN
JUTEPaTypOil Ha HHOCTPAHHOM SI3BIKE;
— paboTatk co cioBapeMm.
Braoeem:

- UHOCTPAaHHBIM  SI3BIKOM  Ha
ypOBHE MEXJINYHOCTHOTO u
MEXKYJIBTYPHOTO OOIIEHUS, HaBBIKAMU
U yYMEHUSIMH pEuYeBOil JesTeNbHOCTH
IPUMEHUTETPHO K cdepe OBITOBON
npodeccnoHabHOM ~ KOMMYHHKAIIUH,
OCHOBaMH IyOJIMYHOM peun;

— OcHOBaMH  pedepupoBaHUS U
aHHOTHPOBAHUSA JUTEpaTyphl Ha
M3y4aeMOM MHOCTPAaHHOM SI3bIKE.

OrneHKa 3a
KOHTPOJIbHYIO PaboTy
No2 (2 cemecTtp)

Ouenka 3a pedepar
(2 cemectp)

Onenka 3a
BBITTOJTHEHHUE
NPaKTUYECKUX paboT
(2 cemectp)
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Paznean 3.
[IpakTuka ycTHOM peun.

3naem:

- OCHOBHBIE CIIOCOOBI
COYETAEMOCTH JICKCHYECKUX EIMHHI[ U
OCHOBHbIE CJIOBOOOpa3oBaTeIbHbIC
MOJIETIH;

- pycckue 9KBUBAJICHTEHI
OCHOBHBIX CJIOB M BBIPOKCHHH peud B
nporuecce MEKJINYHOCTHOTO "
MEXKYJIBTYPHOTO B3aMMO/ICHCTBHSL.
Ymeem:

- BECTH PEUEBYIO MAEATEIHBHOCTD
IPUMEHUTETBHO K cdepe OBITOBON
npodecCHOHaTbHON KOMMYHHKAITHIH.
Braoeem:

- UHOCTPAaHHBIM  SI3BIKOM  Ha
ypOBHE MEXJINYHOCTHOTO "
MEXKYJIBTYPHOTO OOIIEHUS, HaBBIKAMU
U YMCHHUSMH pEUCBOH MAEATEIHLHOCTH
IPUMEHUTEIBHO K cdepe OBITOBOM U
npodecCHOHATbHOM  KOMMYHHKAIUH,
OCHOBaMHU NyOJIMYHOM peun.

Ouenka 3a
KOHTPOJIBHYIO paboTy
Ne 3 (3 cemectp)

Onenka 3a pedepar
(3 cemectp)

OrneHKa 3a
BBITIOJTHCHUEC
MPaKTUYECKUX padboT
(3 cemectp)

Pa3pea 4.
OC00EHHOCTH SI3BIKa
CHELUAIBHOCTH.

3unaem:

- pycckue SKBHUBAJICHTHI
OCHOBHBIX CJIOB U BBIpOXXCHHUH peuu B
rporiecce MEKITNYHOCTHOI'O n
MEXKYJIbTYPHOT'O B3aUMOCHCTBUS;

- OCHOBHBIE TPUEMBI U METObI

pedepupoBaHUs W  aHHOTHPOBAHUS
JIUTEpaTypHl;

- MIaCCUBHYIO " AKTHUBHYIO
JICKCHKY, B TOM YHCJIe OOIICHAYYHYIO U
CHELUAIBHYIO TEPMHUHOJIOTHIO,

HeoOXomuMyr0 11 paboOTBl  HajA

THUIIOBBIMHU TCKCTAMMH,

— MIPUEMBI paboTsl c
OpUTMHAJILHOMN JIUTEPATYPOU Ha
MHOCTPAHHOM SI3bIKE.

Ymeem:

- pabotath C  OPUTMHAIBHOM

JUTEPATypOi Ha HHOCTPAHHOM SI3BIKE;
— paboTtarth co cioBapem;

- BECTH TEPENHCKY Ha U3y4acMOM
A3BIKE C LEIbI0 MEXJIUYHOCTHOTO H
MEXKYJIBTYPHOTO B3aHMOJICHCTBHSIL.
Braoeem:

- UHOCTPAaHHBIM  SI3BIKOM  Ha
YpOBHE MEKITMYHOCTHOTO U
MEXKYJIBTYPHOTO OOIIEHUS, HaBBIKAMU
U YMCHUSIMH PEYEBOH JEATEIbHOCTH
IPUMEHUTEIPHO K cdepe OBITOBON
npoheCCHOHATTPHON  KOMMYHHKAIIHH,

OrneHka 3a
KOHTPOJIBHYIO paboTy
No 4 (4 cemectp)

Onenka 3a pedepar
(4 cemectp)

O1LeHKa 3a IK3amen
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OCHOBaMH IyOJIMYHOM peun;

— OCHOBaMH  pedeprupoBaHUs
AaHHOTUPOBAHUS  JINTEPATyphl
M3y4aeMOM MHOCTPAHHOM SI3bIKE.

Ha
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13. OCOBEHHOCTH OPI'AHU3ALIMU OBPA3ZOBATEJIBHOI'O TPOUHECCA J1JISA
NHBAJINAOB N JINI C OIT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 31I0POBbsA

OOydyeHre WHBATUAOB W JHMII C OTPAaHUYCHHBIMH BO3MOXHOCTSMH  3JIOPOBBS
OCYIIECTBIISIETCS] B COOTBETCTBHH C:

— IlopsinkoM oOpraHm3alii © OCYIIECTBICHUS O0Opa30BATEIbHOW JEATEIBHOCTH
1o 0OpazoBaTeNbHBIM IIpOrpaMMaM — MporpamMmam OakajiaBpuaTa, MporpaMMmamM CIelHUaInuTeTa,
nporpammam wmaructpaTypsl (IIpuka3 MwuHHCTepcTBA HAyKHM H BBICHIETO 0Opa3oBaHUs
Poccutickoit ®eneparuu ot 06.04.2021 Ne 245);

— Ilonoxennem O TOpSAKE OpTaHU3AMH W OCYIIECTBICHUS 00pa3oBaTENbHOM
JESATENIbHOCTH 10 00pa3oBaTelbHBIM MpOrpaMMaM BBICHIETO 00pa3oBaHUs — MporpaMMam
OakamaBpuaTta, MpOrpaMMaM CHEIHAIUTeTa, MPOrpaMMaM MarucTparypsl ¢eaeparbHOro
TOCYJaPCTBEHHOTO OIO/DKETHOTO 00pa30BaTEIbHOTO YUYPEKICHUS BBICIIETO 0O0pa3oBaHUS
«Poccuicknii XMMHUKO-TEXHOJIOTUYeCKU yHuBepcuteT umeHu .M. MenneneeBa», NPUHATHIM
peuenrieM Yuenoro copeta PXTY um. JI.1. Menneneena ot 28.12.2022, npotokon Ne 5;

— MeToanyecKuMU PEeKOMEHJANMUSIMH 0 OpraHW3aluu 00pa30BaTEIHHOrO TMpoIecca
JUIsi  OO0y4eHHMs] WHBANUAOB U JIMI C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0pOBbS B
00pa30oBaTeNbHBIX OpPraHMU3AlMsIX BBICIIETO OOpa30BaHUSA, B TOM YHCJIE OCHAIIEHHOCTH
o0OpasoBarenbHOro mpoliecca (yTBEPKICHBI 3aMmecTuTenieM Munuctpa o0pa3oBanus U Hayku PO
A.A. KitumoBbeiM ot 08.04.2014 Ne AK-44/058H).
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JlonosiHeHNs1 M U3MeHEHMSI K padoyeil mporpaMme M CHUIINHbBI

«HOCTpaHHBIN A3BIK»

OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl

19.03.01 Buorexnosorus

KO U HAMMCHOBAHHUE HAIIPABJICHUA ITOATOTOBKH (CHCLII/IaJ'IBHOCTI/I)

«brorexHoIoTHI»
HaumenoBanue OOIT

dopma 00yueHHs: OuHas

Howmep
OcHoBaHUE BHECEHUS
U3MCHEHHUS/ CopepxaHue JOMOTHCHUS/H3MEHEHHS
A3MEHEHU S/ JOITOJTHEHUS
JIOTIOTHEHUS
MPOTOKOJ 3aCeIaHusl Y UEHOT O
1. coBeTa No OT
« » 20 T
MPOTOKOJ 3aCeIaHusl Y UEHOT 0
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aCeIaHusl Y UEHOT 0
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 1.
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WHICTIOUO OO PAIOBI I
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PABOUASI HPOUPAMMA JIMCHHITLINHBI

CHROTPYMOHTIILIRIE METOLE R B OHOTEXIONOL D

Hanpasaenne noaroronkn 19.03,01 «buorexnosorun»
Hpopwian — «Buorexnonorus
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PXTY ua, LML Menseneena
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[Iporpamma cocrtaBiieHa 1.X.H., npodeccopoM kadenpsl aHanuTudecko xumuu B.B.Ky3Heroseim,
K.X.H., To1leHTOM Kadenpsl ananuTudeckoit xumuu E.B.KpsinoBoii, ct. npen. Kooery V.JI., cT. per.

kadenper ananutraeckoi xumuu E.I'. lanumoBoii.

ITporpamma paccMoTpeHa U 0100peHa Ha 3acefaHuu Kadeapsl AHanuTHueckod xumuu PXTY um.
J.1. Menneneera «10» mas 2023 r., mpotokon Ne 6



1. HEJIb Y 3AJJAYM TUCIUTLINHBI

[TporpaMma coctaBiieHa B COOTBETCTBHH C TpeboBaHusiMU DeiepaibHOr0 TOCy1apCTBEHHOTO
obpaszoBatensHoro crangapra (@I'OC BO) gns mpoduns «buOTEXHONOTHS», HaNpaBICHHUE
noarotoBkn 19.03.01 «buorexHoNOTHS», PEKOMEHIAIUSAMH METOAUYECKONM KOMHUCCHU |
HAKOIJICHHOTO OIIbITA MPETOAaBaHus JUCIUIUIMHBI Kadenpoi aHanutuaeckoil xumun PXTY umenn
J.1. Menneneea. [Iporpamma paccuntana Ha U3y4eHHE TUCHUIUIMHBI B TEYEHUE OJHOTO CEMECTpa.

Hucunnmna «Mucmpymenmanvusle Memoosl aHanu3za 6 OUOMeEXHO102UU» OTHOCUTCS K
BapUaTHBHOW YacTW AMCUHUIUIMH ydeOHoro ruiana. IIporpamMma IUCHUIUIMHBI NPEANOaraeT, 4YTo
o0ydJaromuecs: UMEIOT TEOPETHYECKYI0 M MPAKTUYECKYIO0 IOATOTOBKY B OOJIACTH MaTeMAaTHKH,
¢bu3uky, oo01Iel 1 HEOPraHUYECKONH XMMHU, aHATUTUYECKON XUMUH.

Hegb AUCHMIUVIMHBI — MpHOOpETeHHE OOYYaIOIMIMMHUCS 3HAHUH MO OCHOBHBIM TpyIIam
WHCTPYMECHTAIBHBIX ((PU3MKO-XUMHUUYECKHX) METOJ0B xuMuueckoro ananmmza (MMXA), naubonee
IIMPOKO MPUMEHSEMBIX B MPOMBIIIJICHHOCTH M UCCIIEIOBATEIbCKON paboTe, a TaKk)Ke KOMIIETCHIINH,
HEOOXOUMBIX XUMHKaM- TEXHOJOraM BCEX CHEIMAlIbHOCTeH il pelIeHHs KOHKPETHBIX 3a7ad
XUMHAYECKOTO aHaIH3a.

3agauyu AMCUMIUIMHBI — U3YYEHHUE TEOPETHUECKUX OCHOB HEKOTOPHIX MHCTPYMEHTAIbHBIX
(bm3MKO-XMMHUYECKMX) METOJOB aHalKM3a; O3HAKOMJICHHE C TMPUHIUIAMH PabOThl OCHOBHBIX
npuOOPOB, HCIOIB3YEMbIX B (DU3MKO-XHMHUYECKHX METOJAaX aHAIN3a; U3yYeHHE METPOJIOTUYECKHX
OCHOB aHAJUTHYECKOH XUMHUHM; O3HAKOMJICHHE C METOJaMH, IIHMPOKO HCHOJIb3YyEMbIMU B
COBPEMEHHOM aHAIMTUYECKON IIPAKTHUKE.

Huctunnuna « AncmpymenmansHole Memoosbl AHANU3A 6 OUOMEXHOI02UNY TIPETIOIaeTCs B
5 cemectpe. KoHTpons ycneBaeMOCTH CTYJEHTOB BEAETCS IO NPUHATOW B YHHUBEPCHUTETE
PEUTHHIOBOI CHUCTEME.

2. TPEBOBAHMA K PE3YJIBTATAM OCBOEHMUSA JUCHUITVIMHDI

W3ydyeHrne IUCHUIUIMHBI HamNpaBlIeHO Ha TNPUOOpPETeHHE CIEAYIOUUX YHHUBEPCAIbHBIX
KOMIIETEHIIUN

HaumenoBanue kareropuun Kona n nammeHoBaHme Kon n nammeHoBaHme
(TpyTmibl) YHUBEPCATBHBIX YHUBEPCAIbHOU KOMIETEHIIUU WHJUKATOpa TOCTUKEHUS
KOMIIETEHINI BBITTYCKHUKA
Tun 3amay npod. VYK-1 Criocoben VYK-1.13HaeT MmeToauKku
JIEATEIILHOCTH OCYILIECTBJIATH IIOUCK, noucka, cobopa u 00paboTKH
HAYYHO-HCCIIEIOBATEHCKIH KPUTUYECKUI aHAIIU3 ¥ CUHTE3 I/IH(l)OpUMaHI/II/I; aKTyaJbHBIC
uH(pOpMaIIUU, TPUMEHSITh poccuiickue U 3apyO0eKHbIe
CUCTEMHBIN MOAXOM IS WCTOYHUKU WH(POpMaIINK B
pELIeHUs] TOCTABICHHBIX cdepe npodeccrnoHabHON
3a7a4 eI TEIILHOCTH; METO/I

CHUCTCMHOI'O aHaJInu3a

VYK-1.2 Ymeer npuMeHsITH
METOMKH MoKCcKa, coopa u
o0paboTku nHpopManuy;
OCYIECTBIISITh KPUTUUECKUI




aHaJIN3 U CHHTE3
uH(pOpMaINH, TTOITYYCHHON U3
Pa3HbBIX HCTOYHUKOB,
MPUMEHSTH CHUCTEMHBIH
HOAXOJ IS PEIICHHS
MOCTaBJICHHBIX 3a/1a4

VK-1.3 Brnaneer HaBsIKaMu
noucka, coopa u 00paboTKH,
KPUTHYECKOTO aHAIIN3a U
CHHTE3a UH(POPMALINH;
MICTIONIb30BAaHMSI CHCTEMHOTO
MOJIXOa JJIsl PELICHUS
IIOCTaBJICHHBIX 337124

I/I3y‘IeHI/IC JUCHUIINIMHBI HAIIPAaBJICHO Ha HpI/IO6peTeHI/Ie CJICAYIOIIUX HpO(bGCCI/IOHaHBHLIX

KOMTICTCHITHIA:
OcHoBaHue
3anaya OO0BbekT .
Kon u (mpodeccroHambHBII
npodeccrona W Kon u HaumeHnoBaHue
. HauMEHOB CTaH/IapT, aHAJIHU3 OITBITA)
JIBHOU o0macTh nHaukaropa pocruxkenus 1K
anne I1IK O0600111eHHbIE TPYIOBBIE
NESTENIbHOCTH | 3HAHHS
byHKIIUHU

Tun 3axa4 npodeccuoHAIbLHOI 1eATeJTbHOCTH: HAYYHO-HCCJIEI0BATEIbCKHH

Pazpaborka,
COIIPOBOKICH

ne un

HHTErpanua
TCXHOJIOTHYCC

KHNX

IIPOLIECCOB U
MPOU3BOJACTB

B o0JracTu

OMOTEXHUYECK
UX CUCTEM U
TEXHOJIOTUN

XHUMHYECK
oe,
XHMHKO-
TEXHOJIOTH
YeCKOoe
MPOU3BOJC
TBO;

CkBO3HBIC
BUIBI
npodeccu
OHAaJIbHOM
JIEATEIHHO
CTHU B
TIPOMBIIILT
€HHOCTH
(B cepe
OpraHmsaig
WU U
MpoBeIeH
ust
Hay4YHO-
HCCIIEI0Ba
TEIIbCKUX
U OIBITHO-
KOHCTPYKT

[TK- 5Cnocoben
UCTIOJIb30BaTh
0a30BbIi
WHCTPYMEHTAPUH,
npodeccuoHanbH
VIO TEXHHKY,
o0opynoBaHue B
PYTHHHBIX
XUMHKO-
AHATUTHYECKUX,
¢buzuko-
XUMHUYECKHUX,
OMOXUMHYCCKUX,
I€HETHYECKUX,
MUKpOOHOJIOrnye
CKuX paborax,
MIPOBECTH
TUIIOBbIE
OKCTIEPUMEHTHI U
HCCIIE/IOBaHMS C
KyJIbTUBUPOBAHHE
M >KHBBIX
00BEKTOB
(BUpYCOB,
MHUKPOOPTaHU3MO
B, PACTUTEIIbHBIX

I1K-5.1 Ymeer mpoBectu
Ka4eCTBEHHBINA U
KOJINYECTBEHHBIN aHAIN3
CyOCTpaToB U MPOJIYKTOB
(bepMeHTaTUBHBIX
peaKkuuid,
MHUKPOOHOIOTHYECKUX
MIpEBpALICHUH 110
3aJJaHHOI METOJIUKeE.

I1K-5.2 Bnaneer
0a30BBIMH HABBIKAMH
paboThl ¢ 000pyIOBaHUEM,
HEOOXOIMMBIM IS
(hU3UKO-XUMUYECKUX,
XUMHYECKHUX,
MHUKpPOOHOJIOTHYECKUX,
OMOXUMHUYECKUX,
MOJICKYJISIPHO-
OHOJIOTUYECKUX U
MOJICKYJISIPHO-
TeHETHYECKUX
HUCCIIeJOBAHUN.

I1K-5.3 Bnaxgeer
0a30BLIMHM HABBIKAMU
OTpeieNIEHUs] CTPYKTYPBI
M CBOHCTB OMOIOTMYECKHU

Amnanu3 TpeGoBaHUN K
poQeCcCuOHATBHBIM
KOMITCTCHIIHSIM,
MIPEIBSABISEMBIM K
BBIMTYCKHUKAM HalpaBICHU
MOJITOTOBKH Ha PHIHKE
Tpynaa, 06001IeHne
3apyOEKHOTO OMBITA,
MIPOBEJICHUS KOHCYNIbTAlUN
C BeIyIIUMH
paboTonaTensamu,
00BeAMHEHUSIMH
paboTonaTeneit oTpaciu, B
KOTOPOH BOCTPeOOBaHbI
BBIITYCKHHKH B paMKax
HaIpPaBIIEHUs TTOJITOTOBKHU.

[TpodeccrnonanbHbIM
cranaapt 26.014
«Crertmanuct B o01acTu
AKOJIOTMYECKUX
OMOTEXHOJIOTUIIY,
YTBEPKJICHHBIA MPUKAZOM
MuHucrepcTBa Tpyaa u
COIMAJILHOM 3aITATEI
Poccuiickoi denepanuu or




OpPCKHUX U )KUBOTHBIX aKTUBHBIX coequHennii Ha | 28.12.2015 Ne 1157 H,

pabot B KJIETOK U OCHOBE UX (pHU3HKO- O06o0muienHas TpyaoBas

obnactu OpraHU3MOB), UX | XUMHYECKHX, byHKIUS

XUMHAYECK | KOMIIOHCHTOB H XUMHAYCCKHUX H A Pa3pabotka u

oro u CHCTEM B OMOXUMUYECKUX WHTETpaIus

XUMHKO- | 1a00paTOpHBIX XapaKTePUCTHK. OMOTEXHUYECKUX CUCTEM H

TEXHOJIOTH | YCIOBHSX TEXHOJIOTUH, B TOM YHCIIe

YEeCKOTo MEAUIIMHCKOTO,

MIPOU3BOJIC 9KOJIOTUYECKOTO U

TBA). OMOMETPHUUYECKOTO
Ha3HAYCHMUS.
A/01.6. Hayunsie
UCCIIeIOBaHusI B 001aCcTH
CO3/1aHUs OMOTEXHUUYECKHUX
CHCTEM M TEXHOJIOTUH
(YpoBeHD KBaTM(UKAITUH —
6).

B pe3ynbrare n3yueHus: AMCUMILIMHBI CTYJEHT OakajaBpuara JOKEH:

3name:

— TCOPETUYCCKUC OCHOBbBI MCETOJ0B HHCTPYMCHTAJIbHBIX MECTO0B (bH3HKO-XI/IMI/I‘{€CKOFO

aHaau3a;

— mporecchl (OPMHUPOBAHUS AHATUTUYECKOTO CHUTHAJIA B PA3UYHBIX HHCTPYMEHTAIBHBIX
MeTOoAaxX (PU3UKO-XMMHUYECKOIO aHaJIN3a,
— MPUHIUIBI U3MEPEHU B CTaHAAPTHBIX MPUOOpax;

— OCHOBBI METPOJIOTMHU B COOTBETCTBHHM ¢ pekomeHaanusvu MIOTTAK.

Ymemy:

— TPUMEHATh NPUOOPETEHHbIE TEOPETUYECKHE 3HAHWS U IPaKTHUYECKHE HaBBIKU B
poeCCHOHATLHOMN IEATENFHOCTH TSI PEIICHHUSI KOHKPETHBIX XUMHUKO-aHATUTHYECKUX 3a71ad;

Braoemy:

— METOJOJIOTHEeH HWHCTPYMEHTAJIbHBIX METOJO0B (DU3MKO-XHMHUYECKOTO aHalHu3a, HIMPOKO
UCIOJIb3yEMBIX B COBPEMEHHON aHATUTUYECKOH MPaKTHKE;

— CHCTEMOIi BEIOOpa METO/1a KAYeCTBEHHOTO M KOJIMYECTBEHHOTO XUMHUYECKOTO aHAIIN3a;

— OLIEHKOI BO3MOXKHOCTEH METO/1a aHaJIN3a;

— OCHOBHBIMHM CIIOCOOAMHU METPOJIOTUYECKOM 00pabOTKHU pPE3yabTaTOB KOJIHMYECTBEHHOTO
XMUMHUYECKOT0 aHaIn3a

3. OFBEM JJUCHUINJIMHBI U BUJbl YYEBHOH PABOTHI

Buj yuyeoHoii padoThi O0BbeM JUCHUIIIMHBI




3E Axkan. | Actp.

4. u,
OO0mas TpyA0eMKOCTh TUCIUIIJIHHBI 3 108 81
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHSATHSI: 1,79 64,4 48,3
Jlexnun 0,89 32 24
[Ipaktuueckue 3ausrus (I13) - - -
JlaGopaTtopusie padoTs (JIP) 0,89 32 24
Konrtpoin
3a4eT ¢ OIEeHKOMI 0,4
CamocrosiTesibHas padoTa 1,21 43,6 32,7
KonraktHast camocrosiTenbHasi pabota 101 - -
CamocTosATEIbHOE U3YUYCHHE PA3/IeTI0B AUCITUILIMHBI 43,6 32.7

Bua uTOroBoro KOHTpoOJIA:

3a4er ¢ OLEHKO




4. COAEP)KAHUE JUCIUITJINHBI

4.1. Pa3zgesnbl AMCHUILIMHLI B BUAE 3aHATHI

AkazieM. yacoB
Ne Pa3en AMCHMILIHHBI Bceero | Jlekuun Tpak. J1ad. Cam.

n/n e e ! 3aH. padorsl | pabora

1 Paszgea 1. CnekrpajibHbIE METOIbI 38 6 _ 12 20
aHajau3a

11, Knaccugukaius criekTpaabHbIX METOO0B 3 1 B B 9
aHanu3a

19 ATOMHO-3MHCCHOHHBIH CHEKTPaTbHbINA 14 5 B 5 8
aHanu3

13, MonexyisipHast aHAIUTHYECKAst 15 5 B 5 9
CHEKTPOCKOIUS

1.4. | TypOunumerpus u HepenomeTpus 6 1 - 1

2 Pa3zgea 2. JjekTpoxumMmnieckne MeTo/ bl 34 16 _ 8 10
aHaJIM3a

21 Konnykromerpus u 13 5 B 4 3
KOHIYKTOMETPHUIECKOE TUTPOBAHHE

59 [Torennromerpus u 13 5 B 4 3
MOTEHIIMOMETPHUYECKOE TUTPOBAHNE

23 BonbrammnepoMeTprudeckie METOIbI 3 4 B 3 4
aHanm3a

3 Pa3nen 3. Xpomartorpadguueckue 36 10 _ 12 14
MeTO/bl AHAJIHN32
TeopeTnyeckre OCHOBBI

3.1. 6 2 - — 4
Xpomarorpauyeckiux MeTo/10B aHaIu3a

3.2. | I'azoxkuakocTHas Xpomarorpadus 4 2 - - 2

3.3. | KuakoctHas xpomarorpadus 3 1 - 2

3.4. | MonooOMeHHast xpomarorpadus 10,5 2,5 - 6 2

3.5. | 'emp-xpomarorpadus 10,5 2,5 - 6 2

36 ABTOMAaTHYECKUN M aBTOMAaTU3UPOBAHHBII 9 B B _ 2

| aHanu3

UTOrO 108 32 - 32 44




4.2. Cogepxxanme pa3iejioB IMCHUIIMHBI

Paznen 1. CnekTpajibHbIe METOIbI AaHAJIM3A

1.1. O6mas xapakrepuctuka ®XMA. OCHOBHbIE HMCTOYHHKH TOTPEITHOCTEH pe3yIbTaTOB
aHanu3a U crnocoObl Wx omeHku. OleHkKa mpeaena OOHAPYKEHHUS C HCIIOIb30BaHUEM (OPMYIIbI
Kaiizepa u cTaHzapTHOro OTKJIOHEHUS MHMHHMMaJbHOro aerekrupyemoro curhaia no HMIOITAK.
JluneliHbIN nUama3oH ompenenseMbIX KoHIeHTpanuid. CtanmapTHbie oOpa3bl coctaBa. OCHOBHBIC
AQHATUTUKO-METPOJIOTHYECKUE XAPAKTEPUCTHKU METOJOB W PE3yJbTaTOB aHalM3a, CIOCOOBI HX
OIICHKU: TIpefen OOHapyXeHus, Kod(PQPUIMEHT YyBCTBUTEIBHOCTH, TPaHUIBI JIHAIa30HOB
OTPENEISIEMbIX COJEPIKAHUM, CEIIEKTUBHOCTh, MPEIU3UOHHOCTh, MPABHUIBHOCTb, 3KCIPECCHOCTb.
Mertoap! mpo6ooTOOpa, pasieiacHuss U KOHIIEHTPUPOBAHHMS BEIICCTB.

Metononoruas ®XMA. IlpueMbl KOJMYECTBEHHBIX H3MEpPEHUI (METOJA TIpaslyHMpOBOYHOM
3aBUCUMOCTH, BHEIIHEr0 W BHYTPEHHEro CTaHJgapTa, METOJA J00aBOK). AHaJIUTHYECKUE U
METPOJIOTHYECKUE XapPAKTEPUCTUKU pA3IUYHbIX HMHCTPYMEHTAIbHBIX MeToAoB. [loHsTue 00
arTecToBaHHOU MeToauke. [Ipo0Giembl BeiOopa MeToaa aHanu3a. O6o0menHsle cBeaenus o [OCT P
NCO 5725 (2002).

OO0mrast xapakTepucTHKa CHEKTpalbHBIX METONOB aHain3a. Kiaccudukanus creKTpabHBIX
MeToJI0B aHanu3a. [lonmydyeHne XMMMKO-aHAIMTUYECKOM HHGOpMaLUKM NpU B3aUMOAECHCTBUU
IEKTPOMAarHUTHOTO U3JIY4YEHHs C BEIIECTBOM. ATOMHAas M MOJEKYJIIpHas CIEKTPOCKOINS.
AOGCOpOIIMOHHBIE 1 SMUCCHOHHBIE METOIbl aHAJIH3A.

1.2. ATOMHO-3MUCCHOHHBIN CIEKTpajbHbI aHanu3. TeopeTMuyeckue OCHOBBI ATOMHO-
SMHUCCHOHHOTO CIIEKTpajibHOro aHanusza. VcrouHuku Bo30OyKIeHHs crneKkTpoB. KauecTBeHHas
XapaKTepUCTHKA AHAJIUTUYECKOTO CHUTHaja. [HTEHCHBHOCTb CHEKTPAJIBHBIX JIMHUM Kak Mepa
coJiepkaHusl 3jeMeHTa B npoOe. PakTopbl, BIUSAIOLIME HA WHTEHCUBHOCTb CHEKTPAJIbHBIX JIMHUH.
CnexTpanbHble IPUOOPHI U CIOCOOBI PErHCTPALUU CHEKTPa. pacIU(pPOBKa IMUCCUOHHBIX CIEKTPOB
U WICHTHU(QHUKAIUS SJIEMEHTOB IO MX CIEKTpaM. ATOMHO-DMHCCUOHHBIM aHaIN3 C HUHIYKTHUBHO
cBsi3aHHON Ma3Moi. KosmdecTBeHHBIH aHain3. ATOMHO-3MHCCHOHHAs (OTOMETpUS IUIaMEHH.
I"a3oBble MIaMeHa Kak BHJIbI HU3KOTEMIIepaTypHOU miia3mbl. biok-cxeMa miamMeHHoro goromerpa.
Bo3Mo)kHOCTH MeTO#a M ero orpaHu4eHus. AHMOHHBIMN M KaTHOHHBIA 3¢ddekTel. OO6nactu
MIPUMEHEHHUS.

ATomHO-abcopOumoHHast ~ crnekTpoMerpus.  OOmas  XapakTepucTHKa  MeTola |
AHATUTUYECKOTO CUTHasa. [loryomienne >IeKTpOMarHUTHOTO HW3JTyYeHUS CBOOOJHBIMU aTOMaMH.
brok-cxema npubopa. McTounnkn MoHOXpoMaTHuuecKoro u3inydeHus. CriocoObl aToOMU3aluy MPOOHI.
CpaBHEHHE aHATUTUYECKUX XapPaKTEPUCTHUK METO0B aTOMHOM aOCOPOIIMU 1 aTOMHOW AYMHUCCHUH.

1.3. AHanuTHuecKas MOJIEKYJSpHas CIEKTPOCKOMHs. MeToAbl ONTHYECKOW MOJICKYIISPHON
CIICKTPOCKOIINH. XapaKTepI/ICTI/IKa AHAJIUTHYECKOI'O CHTI'HaJIa. HOFJ'IOHICHI/IG QJICKTPOMAardHuTHOIO
M3IIy4eHHUS] MOJIEKYJaMU. ODJIEKTPOHHBIE MEpPEXOJbl M CIEKTPbl TMOTJOLIEHUS MOJIEKYJ. 3aKOH
Bbyrepa-JlamGepra-bepa. Momnspubiit ko3¢ dunrent noriomenus. CrnekTpopoToMeTprudecKuii u
dboromeTpuueckuit aHanmu3. ONTUMU3ANMS YCIOBUN aHATUTUYECKUX omnpenencHuii. OTKIOHEHUS OT
3akoHa byrepa-JlamGepra-bepa. Amnmapatypa s CHEKTpo- U (POTOMETPHUYECKUX H3MEPEHUH.
TouHocTs pesynbraToB (oToMerpuueckux ompeneneHuit. Juddepenuuanpaas GoToOMETpUS.
MeTtob! crIeKTpO(POTOMETPUUECKOTO TUTPOBAHUS.

Onyopumerpuueckuid aHanu3. I[lpupona aHaIMTHYECKOro cuUrHaiga (GIyopecleHluu |
dbochopecueruu. KBaHTOBBIE ©  JHEPreTUYECKUH  BBIXOHABI. DakTopbl, BIUSIOMNAE HA
MHTEHCUBHOCTH (hiyopecueHun. TemnepaTypHoe U KOHIIEHTPAMOHHOE TylIeHne (iayopecieHIInu.
3epkanbHas CHMMETPHsI CHEKTPOB TIOMJIOMIEHMS M uchmyckaHus (mpaBuiio JleBmmHa). 3akoH



BaBunoBa. Cxema QuyopuMmeTpuueckux u3MepeHuid. BpiOOp TepBUYHOTO U BTOPUYHOTO
cBeTopmbTpoB. ['pagynpoBovHas 3aBUCHMOCTh M KOJTMYECTBCHHBIN aHAIN3.

1.4, TypOuaumeTrpuueckuii u HedeIOMETPUUYECKHI MeToAbl aHaim3a. PaccesHue cBera
JTUCTIEPCHBIMU cUcTeMaMu. CBSI3b ONTHYECKOHN TUIOTHOCTH JTUCIEPCHON CHCTEMBI ¢ KOHIICHTpAIUen
ompenensemoro  BemecTBa. Kosddumuenr wmyTtHOCTH cHmcTeMbl. TeopeTmdyeckue OCHOBBI
TypOuaumerpun  u  Hedermomerpuu. YpaBHeHue Pomes. CpaBHUTENbHas XapaKTEpHUCTUKA
AHAJTMTHYECKNX CHUTHAJIOB B TypOMauMeTpuu u Hedenomerpuu. TpeOoBaHUS, NPEIbIBISEMbIE K
UCIOJIb3YEMBIM aHATUTHYECKUM PEAKITHSIM.

Pasznen 2. 3J1€KTPOXI/IMI/I‘IQCKI/I6 METOJAbI aHAJIN3A

OOmas XapakTepUCTHKa 3JIEKTPOXUMHMUYECKHMX METOJOB aHalM3a M MX Kiaccuukanus.
Knaccudukanuss »7meKTpooB B AIIEKTPOXMMUYECKMX MeToAax aHanuza. [lomspusyemble U
HENOJIIPU3yEeMbIE 3JIEKTponbl. lcronb3yeMble XMMHMUYECKHE U JIEKTPOXMMUYECKUE DPEAKIMH,
TpeOOBaHUs, MPEABSIBISIEMbIE K THM peakuusiM. Bosmoxxaoctn 9XMA.

1.1. KonnykToMeTpusi U KOHIYKTOMETpHYecKoe TuTpoBanue. OOImIas XapaKTepHUCTHKa
MeTroAa. AHAIMUTHYECKUH  CUTHAT B KOHAYKTOMETpUM. YJelIbHas U  SKBUBAJICHTHAS
ANEKTPONPOBOJIHOCTh PACTBOPOB 3JIEKTPOIHUTOB. [loaBrkHOCTH MOHOB. [IpsMas KOHIYKTOMETpUS U
KOHJIyKTOMeTprueckoe TuTpoBanue. Kpusbie TuTpoBanus. MakTopbl, BIAUSIONINE HA BUJ KPUBBIX
TuTpoBaHud. llpuHUMNUANbHAS CXeMa YCTaHOBKHM Ui KOHAYKTOMETPUYECKUX H3MEpPEHH,
UCHOJIb3yeMble 3JIeKTpobl. Bozmoxknoctu merona. Ilpumeps! ompeneneHuil. BricokouactoTHOE
TUTpOBaHUE. BO3MOXXHOCTH MeTO1a.

1.2. IloTeHIIOMETPHUS M TOTCHIMOMETPUYECKOE TUTPOBaHUE. VIHIUKATOPHBIE 3JEKTPOIBI U
EKTpoAbl cpaBHeHus. lloTeHuuman »snekTpoja Kak aHANUTHYECKUM cur”ain. MoHomerpus.
JlonHaHOBCKUi U U dy3noHHBIH moTeHnuanbl. Kinaccudukanus MOHOCETEKTHBHBIX AIIEKTPOIOB.
VYpaBuenne Hukonbckoro-OizeHMaHa. MeTonbl KOJMYECTBEHHBIX ONPEIECICHUN U YCIOBHS HX
npumenenus. llpsamas mnorenumomerpust (pH-merpusi, monometpus). BosmoxHocTH MeTona.
Mertoab! TuTpoBanus. O6paboTKa KPUBBIX MOTEHIIMOMETPUYECKOT'O TUTPOBAHUS.

1.3. BombprammepomeTpuueckne MeTOAbl  aHanmm3a. Kiaccuueckass — molssiporpadus.
[Tonaporpammsl. MHTEpnipeTanus nosnsgporpamm. OCcTaTOYHBIA U KOHIAECHCATOPHBIN TOKHA. Y paBHEHHE
nossiporpaduueckoit BomHbl [efipoBckoro-UnpkoBuua. [loTeHIMan moayBOIHE KaKk KaueCTBEHHAs
XapaKTepUCTHKAa AHAJIUTHYECKOro CUrHama. BpiObop M Ha3zHaueHue mossporpaduueckoro ¢oHa.
[IpenenpHblit AUPPY3MOHHBIN TOK KaK KOJIMYECTBEHHAsI XapaKTEPUCTHKA aHAJTUTHYECKOI0 CUTHAA.
Amnepomerpuueckoe TUTpoBaHue. OOIIas XapaKTepUCTHKAa METO/a M aHAJUTUYECKOrO CHUTHAJA.
Br16op ycnoBuil amnepomerpuyeckux uaMmepeHuil. IlpuHnunuanbHas cxemMa aMIepoMeTpruuecKoro
tutpoBanusa. Kpussle TuTpoBanus. [IpuMepsl NpakTHUECKOTr0 UCTIOIB30BAaHUS METOA.

Kynonomerpuueckuit meton aHanmms3a. Knaccudukamus METOIOB — KYJIOHOMETPHH.
KonunuectBo  »nekTpuuectBa Kak — aHanmuTuyeckuid curHain. [lpsmas  KyJloHOMeTpuss H
KYJIOHOMETPHUYECKOE THUTpPOBaHME. Pacdyer KoiaudecTBa JJIEKTPUYECTBA, 3aTPAYEHHOIO Ha
ANEKTPOXUMUYECKYIO peaknui. KyrmoHomerpudeckoe TuUTpoBaHue. BbriOOp TOKa 3IeKTpoiu3a.
[IpuHiunuanbHass cxeMa YCTAHOBKHM [ KYJIOHOMETPUYECKOTO TUTpoBaHus. IIpakTuueckoe
MPUMEHEHHE METOoJa. JDIEKTporpaBUMeTpHuecknii aHanmm3. OOImas XapakTepucTHKa MeTojaa u
AHAJIMTUYECKOT0 CUTHAJIA.

Paszgean 3. Xpomarorpaguueckne MeTobl



1.1. OO6mass xapakTEepUCTHKa XpomaTorpaduuecKux METOJIOB. TeopeTHYeCKHe OCHOBBI
xpomarorpadudeckux MeronoB. XpomaTtorpamma. [lapamerpsr yaepkuBanusi. KauecTBenHas u
KOJINYECTBEHHAs] XApaKTEPUCTHKH AHAJIUTHUYECKOrO0 CHTHajJa B KOJOHOYHOM Xpomarorpaguu.
®U3NKO-XMMUYECKHE OCHOBBI Xpomartorpaguyeckoro rmporecca. Kiaccudukanuss MeTomoB
Xxpomarorpaduu IO arperaTHOMy COCTOSHHUIO (a3, IO MEXaHU3My pa3[elieHUusi U CIoco0y
oopmienus nponecca. CTeneHs paseieHuss 1 KpUTEPU ceneKTuBHOCTU. Kpurtepuit pazneneHus.
Ontumu3zanus npoueccoB pasneneHus cMmeceil seuects. Koadduuuent pacnpenenenus. OcHOBHOE
ypaBHeHHE xpomarorpaduu. Csi3b (OpMBI BBIXOJHOW KPUBOM C HM30TEPMON pacIpenesieHus] B
KOJIOHOYHOH Xpomatorpaduu. BricoTa, 3KBUBaleHTHas TeopeTudeckoil Tapenke. Kunernueckas
Teopus xpomarorpaduu. YpasHenue Ban-/leemrepa.

1.2. I'azoxunkocTHas xpomarorpadus. OOmas xapakrepuctuka Merona. IlpunnunuanbHas
cxema ra3oBoro xpomarorpacga. YCTpOWCTBO M Ha3Ha4YeHHE Y3J0B Xpomatorpacda. TpebGoBanus,
IpeabsBIseMble K HEMOJBMXHOM M MOJBMXKHOM (azam. Jlerektopbl. Meronasl uaeHTU(DUKALUU
BEIIECTB B Tra3oBod xpomarorpaduu. VaeHTuUKanms KOMIIOHEHTOB pa3leisieMbIX CMeced ¢
MIOMOILBIO  JIOTapU(MUUECKUX MHJICKCOB yrep:kuBaHUs. CrnocoObl KOJIMYECTBEHHOI'O aHaJIN3a.
[TpuMepbI MPaKTHUECKOTO UCTIOIB30BAHMUS Ta30BOM XpoMaTorpaduu.

1.3. XKunkoctHast xpomarorpadus. Kinaccupukaius METOI0B KUIKOCTHOW XpoMaTorpaduu.
Oco6ennoctn BOXKX. IIpuHnunmansHas cxema »XHIKOCTHOTo Xxpomarorpada. Tumsl 1eTeKTopoB B
BOXX. JunkoctHoancopbumonnas BDXKX. HopmansHo-da3oBsiii u  obOpaiieHo-(pa3oBbli
BApUAHTHI: COPOEHTHI, DJIIOCHTHI, pas3lensemMbie BemiecTBa. YpaBHeHue Hokca. Mertoas
UICHTU(QUKAIIMN BEIIECTB M KoiuuecTBeHHoro ananmu3a B BOXXX. Ilpumepsl mpakTHueckoro
ucnons3oBanuss BOXX. PacnpenenutenbHas Oymaxnas xpomarorpagus. KauecTBeHHas u
KOJIMYECTBEHHAs XapaKTEPUCTUKH aHATUTUYECKOro curHana. O61acTh mpuMeHEHUs!.

1.4. Tenp-xpomatorpadus. IlogBwknas wu HemonswxkHas ¢a3el. OOmee ypaBHEHHE,
OIUCHIBAIONIEE MpOIecC Treib-xpoMaTtorpaduu. BosmoxkHOCTH remb-xpomartorpaduu. I[Ipumeps
MPAKTUYECKOTO MCIIOIb30BAHMS.

1.5. NonooOmeHHas U noHHas xpomatorpadus. TpeOoBaHus, NMperbsIBIIEMble K PEaKLUIM
HOHHOrOo obmeHa. OcoOeHHOCTH HMOHOOOMEHHOH Xpomarorpaduu. KoHcTaHTa MOHHOrO OOMeEHa.
N3otepmbl moHHOTO oOMeHa. Karnonutel m aHunonutsl. Kosddumment cenextuBHocTH. MoHHas
xpomarorpadusi. biok-cxema HOHHOTO Xpomarorpada. Paszgensiomue U KOMICHCAIMOHHBIE
KOJIOHKH. AHQJIMTHYECKUE BO3MOKHOCTH METO/1A.

1.6. ABTOMaTHYeCKMH W aBTOMATU3UPOBAHHBIN aHanmwm3. Jlpyrue MeTOAbl aHaju3a.
JluckpeTHble aBTOMAaTHYeCKUME aHanu3artopbl. [IpuHumn npelictBusa. HempepbIBHBIA MPOTOYHBIN
aHaJIN3 ¥ IPOTOYHO-WHKEKIMOHHbIN aHanu3. l[loHATHe 00 aHAMUTHYECKOH Macc-CHEKTPOMETPHUH.
CymHocTh MeTOa. AHAJIN3 OPTaHUYECKUX BELIECTB. DJIEMEHTHBIN aHAIN3.



5. COOTBETCTBHME COAEPKAHUA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUA

JUCHUITIUMHBI
Pazgen | Pazgen | Pasnmen
Ne B pe3ynbpTaTe 0cBOCHMS AUCHUIUIMHBI CTYICHT JOJIKEH: 1 5 3
3HaTh:
| | TEOPETHUECKHE OCHOBBI METOZOB MHCTPYMCHTAJILHBIX METOJIOB + + N
" | pU3MKO-XMMHUYECKOTO aHAIH3a
o | TIpOLECCHI (dbopMUPOBAHUS AHATUTUYECKOTO CUTHAJIA B PA3IMYHBIX + + N
" | MFHCTPpYMEHTAJIBHBIX METO/IaX (HPU3UKO-XMMHUYECKOTO aHAIN3a
3. | IlpuHnmIbl M3MEepeHuid B CTaHAAPTHBIX TpUOopax + + +
4, | OCHOBBI METPOJIOTMH B COOTBETCTBUH C PEKOMCHIAIHAMHU + + +
HNIOITAK
YMeTh:
MIPUMEHSATH IPUOOPETEHHBIE TEOPETUUECKUE 3HAHUS U
5 | mpakTHYeCcKHE HaBBIKK B MPOPECCUOHATBHON NEATETBHOCTH JIJIs + + +
penieHus KOHKPETHBIX XMMHUKO-aHAJIMTUYECKHX 3aJ1a4
Baagern:
METOJIOJIOTHEH MHCTPYMEHTAIBHBIX METOA0B (DH3HUKO-
6. | XMMMYECKOTO aHalu3a, IIMPOKO UCIIOJIb3yEMbIX B COBPEMEHHOM + + +
AHAJIMTUYECKON IIPAKTUKE
7 CHUCTEMOU BbIOOpA METO/1a KaU€CTBEHHOTO M KOJIMYECTBEHHOTO + + +
XHUMHYECKOr0 aHaJIN3a
8. | oIleHKO# BO3MOKHOCTEH METOa aHAI13a + + +
g | OCHOBHBIMH croco0aMu METPOJIOTHYECKOM 00paboTKH + + 4

PE3YJIbTATOB KOJIMYCCTBCHHOI'O XMMHUYCCKOT'O aHAJIMN3a

B pe3yJsibTaTe 0cBOEHUSI AUCHUILINHBI CTYIEHT /I0JI2KeH
npuodpecTH cJeaAylole YHHBepcaabHble U
npogeccuoHaAIbHbIE KOMIIETEHIINU:




10.

VK-1.13naet MeToauku rmomcka, coopa u 00paboTKu
UH(OPMALINH; aKTYaJIbHBIE POCCUICKUE U 3apyOe)KHbIE
MCTOYHHMKHU HH(pOopMaIuu B chepe npodeccruoHanTbHON
JEeSITeIbHOCTH; METOJ] CHCTEMHOTO aHaJIN3a

YK-1.2 YMeer npuMeHSITh METOJUKH ITOKCKA, cOOpa 1 00paboTKH
uH(}OPMAIIUU; OCYIIECTBISATh KPUTHUCCKUN aHAINU3 U CHHTE3
uH(pOpMalnH, MOJYYSCHHON U3 Pa3HbIX HCTOYHUKOB; IPUMEHSAITh
CHCTEMHBIN MOAXOI ISl pEIICHHsI TOCTABICHHBIX 33124

YK-1.3 Brnaneer HaBplkaMH TIOMCKa, cOOpa 1 00pabOTKH,
KPUTUYECKOT0 aHaJIM3a U CHHTE3a MHPOPMALIMH; UCTIOIb30BaHUS
CUCTEMHOTI'0 MOJIX0/1a /IJIsl pEeLIeHHsI TOCTABJICHHBIX 3a/1a4

ITK-5.1 Ymeer npoBecTy KaueCTBEHHBIN U KOJIMYECTBEHHBIN
aHaJIU3 cyOCTPaTOB U MPOAYKTOB (hepPMEHTATUBHBIX PEaKLnH,
MUKpPOOHOJIOTUYECKUX

MpPEeBpaIIeHHI 110 33JaHHOI METOIMKE.

[TK-5.2 Bianeer 6a30BbIMU HaBBIKAMH pabOTHI ¢ 000PYIOBAHUEM,
HEOOXOUMBIM I (PU3UKO-XUMUYECKHX, XUMUYECKUX,
MUKpPOOHOJIOTHYECKUX,

OMOXMMHYECKHX, MOJIEKYISIPHO-OMOIOTHYECKIX U MOJIEKYISPHO-
T€HETHYECKUX UCCIICTOBAHUM.

[1K-5.3 Bianeer 6a30BbIMU HaBBIKAMH OMPEICICHUS CTPYKTYPHI U
CBOWCTB OMOJIOTUYECKN aKTHBHBIX COCIMHEHUI Ha OCHOBE UX
(bU3UKO-XUMHYECKUX,

XUMHUYECKHX U OMOXUMHUYCCKUX XapaKTCPUCTHK.




6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUSA

6.1. [IpakTnyeckune 3aHATHS

VY4eOHBIM IJIaHOM MOATOTOBKH OakanaBpos mo Hanpasienuio 19.03.01 «buorexnomorusy» He
MPEIYyCMOTPEHO TPOBEICHUE MPAKTUYCCKUX 3aHIATHH 10 AuciuIuimHe «Hucmpymenmanshole
Menoobl aHaU3A 8 OUOMEXHOTIOZU .

6.2. JIaGopaTopHble 3aHATHS

JlaGopaTOopHBI NPAaKTUKyM N0 AUCHUIUTUHE «HMHcmpymenmansHbvle Memoosl aHanu3a é
Ouomexno102uu» BBHITIOTHACTCS B COOTBETCTBHU C YUYEOHBIM IUIAHOM B 5 CEeMECTpe M 3aHUMaeT 32
akaja. 4. JlabopaTopHble pabOThl OXBATHIBAIOT 3 pa3jieia AMCUUIUIMHBL B mpaktukym BxomuT 6-8
paboT, o 4-6 4 Ha Kaxayo paboTy. B 3aBHCHMOCTH OT TPYZOEMKOCTH BKJIIOYEHHBIX B MMPAKTUKYM
paboT UX YKCIIO MOXKET OBITh YMEHBIICHO. BrinomHeHne 1a00paTopHOTo MPaKTUKyMa CIIOCOOCTBYET
3aKpEIUICHUIO MaTepHaia, H3y4aeMoro B JUCHUILIHHE «HMHcmpymenmanvhbvie Memoosl aHAIUu3a 6
OuomexHonocuu», a TaKKe NaeT HABBIKM PaOOTHl ¢ OCHOBHBIM JIAOOPATOPHBIM O0OPYAOBAaHHEM H
TEXHHUKH BBIITOJHEHUS padoT.

MakcumansHoe kosnmdectBo OamtoB 60 (mo 10 GamioB 3a pabdory). KonmuectBo paboT u
0aJyIoB 32 KaXKAYI0 padOTy MOXKET OBITh H3MEHEHO B 3aBUCHMOCTH OT UX TPYZAOEMKOCTH.

[Tpumepsl 1aGOpaTOpHBIX PabOT U pa3ebl, KOTOPbIE OHU OXBATHIBAIOT

No Ne paznena
HanmenoBanue 1abopaTtopHBIX padoOT Yacel
n/n JOUCIHUTIUINHBI
1. Pasznen 1 doToMeTprUecKoe orpeeeHne opropocdaToB B BUIE
dbochopHOMONTHOICHOBOBAHAIHECBON 6
reTepPOINOIUKUCIIOTHI
2. dnyopumeTpruyeckoe onpenenaeHue pogamuna 6 K B 6
pacTtBope
4, Pasnen 2 Ornpezenienne meI0uYHOCTH TPUPOIHBIX U
MPOMBINIJICHHBIX BOJ METOJOM MOTEHIIMOMETPUIECKOTO 4
TUTPOBAHHUS
5. AHaIM3 3JIEKTPOJIUTOB TATBBAHHYECKUX BAaHH METOIOM 4
AIIEKTPOTPABUMETPUHU
6. Pazgen 3 Onpenenenne ruapodocdara u xaopuaa HaTpus B
CMeECH METOJaMU HOHHOIO0 OOMeHa U 6
MOTCHIIMOMETPUICCKOTO TUTPOBAHHUS
7. Omnpenenenue roay0ooro qeKcTpaHa u apceHaso | 6
METOJIOM Tejib-XpoMaTorpaduu




7. CAMOCTOATEJIbHASA PABOTA

CamocTtosTenbHas paboTa MPOBOJUTCS C ILENbI0 YIIyOJNeHUs 3HAHUW MO JAUCHUHUIUIMHE U
MpelyCMaTpUBAET:

— npopaboTKy peKOMEHA0BAHHOI TUTEPaTyphl, padOTy C JEKTPOHHO-OUOIHMOTEYHBIMU
CUCTeMaMH, BKITFOUas TIEPEBOBI MyOIMKAINI W3 HAYYHBIX KYPHAJIOB, IIATHPYEMBIX B 0a3zax
Scopus, Web of Science, Chemical Abstracts, PUHII;

— PErylspHYIO MPOpadOTKY U MOBTOPEHUE IPOHICHHOTO Ha JIEKIIUAX YIeOHOTO MaTepuaa;

— PEryispHYIO MOATOTOBKY K JJAOOPaTOPHBIM paboTaM, B TOM YHCIIE BBIIOJIHEHHUE JOMAITHUX
paboT ¥ MHIUBUYaTHHON JOMAITHEH pabOThI; MOATOTOBKY K KOHTPOJIBHBIM padoTaM;

— MOCEIIEHUE OTPACIEBBIX BHICTABOK, CEMUHAPOB, KOHPEPEHLIUN PA3INYHOTO YPOBHS;

— yuacrue B cemuHapax PXTY um. 1. MeHeneeBa 1o TeMaTuKe JUCLUIUIMHBI;

— TMOATOTOBKY K caue 3a4€Ta ¢ OLIEHKOU MO JUCIUIUIMHE U JJAOOPaTOPHOIrO MPAKTHUKYMA IO
JTUCIUTITUHE.

[InanupoBaHue BpPEMEHH Ha CaMOCTOATEIbHYIO paboTy, HEOOXOAMMOrO0 Ha H3y4YCHHE
JTUCHUTIIUHBI, CTYICHTaM JIy4llle BCEro OCYIIECTBIIATh Ha BECh MEPUOJ U3yUEHUs, TPEAyCMaTpUBas
IIPU 3TOM PETYISIPHOE MOBTOPEHUE NMPONUAECHHOr0 MaTepuana. MaTtepual, 3aKOHCIIEKTUPOBAHHBINA HA
JEKUHUAX, HEOOXOAMMO PErylspHO [OMOJHATh CBEACHUSMH U3 JIMTEPATypHBIX HCTOYHHKOB,
MpEeACTAaBICHHBIX B paboueit nporpamme. [Ipu pabore ¢ yka3aHHBIMH UCTOYHHUKAMU PEKOMEHIYETCS
COCTaBJIATh KPaTKUIl KOHCIIEKT MaTepHala, ¢ 00s3aTelbHbIM (GUKCHPOBaHUEM OMOIUOTrpapruecKux
JAHHBIX UCTOYHHKA.

8. IPUMEPBI OHEHOYHbIX CPEACTB VI KOHTPOJIA
OCBOEHMUSA JUCIIAITJIMHBI

8.1. [IpumepHas TeMaTHKA pedepaTHBHO-AHATUTHYECKOI PadoThI

Y4eOHBIM TUIaHOM MOATOTOBKH OakanaBpos 1o HampasieHuto 19.03.01 «buorexnomorus» He
NPEeJyCMOTPEHO  BBINOJHEHUWE  pedepaTUBHO-aHAIUTUYECKOM  paboThl MO  TUCHMILIMHE
«HMncmpymenmanvhsie Memoosl AHAIU3ZA 6 OUOMEXHOTIOUUY .

8.2. le/IMepr KOHTPOJIbHBIX BOIIPOCOB JISl TEKYIIECI0 KOHTPOJISI OCBOCHUA TUCIHUIIIIMHBI

Texy1iero KOHTPOJISE JUCIUIUIMHBI HE TPETyCMOTPEHO.
8.3. Bonpochl 17151 HTOrOBOr0 KOHTPOJISi 0CBOECHHSI THCIMILINHBI (324eT ¢ OLEHKOI)

WToroBplii KOHTPOJIb MPOBOJUTCS B BUJE UTOTOBOW KOHTPOJIbHON pa®oThl. MakcuMaiabHOE
KOJINYECTBO OAJIJIOB 32 UTOTOBYIO KOHTPOJIbHYIO padoty — 40 6anno. buner ntoroBoit KOHTpoIBEHON
paboThl cosepkuT 6 BompocoB: 1 Bompoc — 6 6amwios, Bompoc 2 — 7 6amios, Bompoc 3 — 6 0aios,
Bonpoc 4 — 8 6amioB, Bompoc 5 — 6 6amnos, 6 Bompoc 7 6aios.

8.3.1. [IpyMepbI KOHTPOJIBHBIX BONPOCOB /IJISl UTOTOBOI'0 KOHTPOJISA OCBOEHHS IV CHUTLIHHBI
(3a4eT ¢ OLEeHKOM)

MakcumanbHOe KOJIMYECTBO OAJIOB 32 UTOTOBYIO KOHTPOJIbHYIO Pa0OTy MpH MPOBEACHHH
UTOTOBOTO KOHTPOJIS B hopMe 3auema c oyenxoti — 40 Gaysos.



Pazgen 1. CnekTpaJjibHbIe METOIbI aHAJIM3A

1. Oo6mas xapaktepuctnka MMXA. OueHka mpenena oOHapyxkeHus. JIMHEWHBIH auama3zoH
ONpeesieMbIX KOHIICHTPALIUMN.

2. OCHOBHBIE METPOJIOTUYECKUE XAPAKTEPUCTUKH PE3YJIBTATOB aHAIN3a, CIIOCOOBI UX OLIEHKH.

3. MeTtosl mpo6ooTOOpa, pa3aesieHns U KOHIICHTPUPOBAHUS BEIIECTB.

4, Merononorus MUMXA. IlpueMbl KOIMYECTBEHHBIX H3MEPEHHH (METOJ TIpaJlyupOBOYHOMN
3aBHCHMOCTH, BHEIITHETO M BHYTPEHHETO CTaHAapTa, METO1 J00aBOK).

S. Krnaccudukanus CHeKTpaabHBIX METOJOB aHamu3a. llomydeHne XHUMHKO-aHATUTHYCCKON
nH(pOpMAaLIUY TPU B3aUMOJICHCTBUH 3JIEKTPOMAarHUTHOTO U3YyYEHHSI C BELIECTBOM.

6. ATOMHO-3MHCCHOHHBIN CIIEKTPANBHBIN aHanu3. MICTOYHUKN BO30YKIEHHUS CIICKTPOB.

7. KauecTBeHHas xapaKTepUCTUKA aHATUTUYECKOTO CUTHAJIA.

8. VHTEeHCHBHOCTD CIIEKTPAIBHBIX JIMHUN KaK Mepa COAEpKaHuUs 3JIEMEHTa B Ipooe.

0. ATOMHO-3MHCCUOHHAs (POTOMETPUS TUIAMEHHU.

10. ATomHO-abcopOImonHast ~ cnektpomerpus.  OOmas ~ xapakTepucTHKa  MeToja |
aHaJIMTUYecKoro curHana. biok-cxema npubopa.

11. Meroasl ONTHYECKOW MOJIEKYJIIPHOM CIEKTPOCKONUU. XapaKTEPUCTHKA AHAIUTHYECKOIO
CUTHAJIA.

12. [lornomieHne 3I€KTPOMArHUTHOIO M3JIYYEHHUs MOJIEKYJaMH. OJEKTPOHHBIE IEpPEXOabl U

CIICKTPBI MOTTIOMCHUS MOJICKYII.

13. 3akon byrepa-Jlam6epra-bepa.

14. Cnektpodoromerpuueckuif u  Qporomerpuueckuid aHanus. OnTUMu3alus — yCIOBUH
AHAIMTUYECKUX ONPEACIICHUMN.

15. TouHOCTb pe3ynbTaToB (HOTOMETPUUECKUX ONPEACTCHUH.

16. Onyopumerpuuecknii aHanu3. [lpupoma aHaMMTHYECKOTO CHUTHaAa (DIyopecueHIun Hu
dbocdopecreHITHH.

17. Cxema  (ayopuMeTrpuueckux  u3MepeHuid. BpiOOp nepBHYHOrO W BTOPUYHOTO
CBETO(MIBTPOB.

18. Teopernueckrne 0CHOBBI TYpOUANMETPUH U HE(DETOMETPHH.

Pazjen 2. DieKTpoXxuMH4YeCcKue MeTOAbl aHAJIN3A

1. OOmiast  XapakTepucCTHKa  DJIEKTPOXMMHUYECKHX  METOJOB  aHaiM3a U HX
KJaccuukanus.

2. [Tonspuzyemsble 1 HEMOIAPUIYEMBIE ITIEKTPOJIBI.

KonaykromeTpus 1 KOHAYKTOMETpUYECKOE TUTpOBaHuE. KpuBblie TUTpOBaHUS.
[ToTennmomeTpust 1 NOTEHIHOMETPUYECKOE TUHTPOBAHUE.

WMHIuKaTOpHBIE DIIEKTPOABI U JIEKTPO/Ibl CPABHEHMS.

HNonomerpust. Knaccudukanys nOHOCENIEKTUBHBIX 3JIEKTPOJIOB.

YpaBHenue Hukoisbckoro.

© N o o b~ o

[Ipsimas notenimometpust (pH-meTpus, HOHOMETpHS).



9. Mertoas! TuTpoBaHus. O0paboTKa KPUBBIX TOTCHIIMOMETPUYECKOTO TUTPOBAHUSI.

10.  BomprammepoMeTpuyecKHe METObl aHATH3A.

11.  Knaccuueckas mossiporpadusi.

12.  Tonsporpammsl. MHTEpIIpeTaI|s MOISIPOTPAMM.

13.  VYpaBuenwue nossporpapuyeckoit BoiHbI ['eiipoBckoro-MnpkoBuya.

14.  IloreHuuan MoxyBOJIHBI KaK XapaKTEPUCTUKA aHAIUTHUYECKOTO CUTHAA.

15.  IlpenenbHsiii n1uddy3MOHHBINA TOK KaK XapaKTepUCTHKa aHATUTUYECKOTO CUTHAMA.
16.  AmMmepoMeTpuyecKoe THTPOBAHUE.

17.  Ilpsimasi KyJOHOMETPUS U KYJIOHOMETPHUUECKOE TUTPOBAHHE.

18.  [IpuHumnuampHasi cCXeMa yCTAaHOBKHU JJIsl KyJIOHOMETPHUYECKOTO TUTPOBAHUSI.

Paznen 3. Xpomarorpaguueckne MeTobl

1. Xpomarorpamma U ee napaMeTpsbl.
2. [TapameTpsl ynep >KuBaHHUsL.
3. KauecTBeHHast M KOJNMYECTBEHHAsl XapaKTEPUCTUKH AaHAJIUTHUYECKOIO CUTHaja B

KOJIOHOYHOI XpoMaTtorpaduu.

4. Knaccudukanuss meromoB xpomarorpauu 1O arperaTHOMY COCTOSHHUIO (a3, Mo
MEXaHU3MYy pa3JielieHus U crioco0y opopmileHHs Ipolecca.

S. OcHOBHOE ypaBHEHHE XpOMaTOrpaduu.

6. BbicoTa, SKBHUBaJieHTHas TeopeTHuecko  Tapenke. Kunermueckas  Teopus
xpomMarorpadum.

7. VYpasuenue Ban-/leemrepa.

8. lNazoxkuakoctHas xpomarorpadus. [IpuHnunuanbpHas cxema ra3oBoro xpomarorpadga.
JIEeTEKTOPBL.

9. TpeboBanusi, mpenbsABIsieMble K HEMOJABUKHOM U MOJBHKHOM (azam.

10. MeToabl UASHTH(PUKAIIUN BEIIECTB.

11.  Jlorapupmuyeckue UHAEKCH yAep>KUBaHUS.

12. JKuaxoctHas xpomarorpadus. Knaccudukanus METOJI0B KHUJAKOCTHON
xpomMarorpadum.

13. BDXX. IlpuHnunuanbHas cxema )XUAKOCTHOro xpomarorpada. Jlerekropsl B BOXKX.
HopmanbHo-(ha3oBeiii 1 oOpaiieHo-(}ha30Bblid  BapuaHTHI: COPOCHTHI, OJIIOCHTHI, pa3elsieMble
BELIECTBA.

14. Mertoap! naeHTU(HUKAIIMN BEMIECTB U KOJTUYECTBEHHOTO aHainn3a B BOXKX.
15.  HonooOMeHHas U MOHHAsE XpoMaTorpagusi.

16.  M3oTepMbI HOHHOTO OOMEHA.

17.  KaTuoHHTHI U aHUOHUTHI.

18.  KoaddunmeHT ceneKTHBHOCTH.

19.  Honnas xpomatorpadus. biok-cxema HoHHOr0 Xpomartorpada.



ITonubIi NEpCUYCHb OLCHOYHBLIX CpCACTB NPUBCACH B BUAC OTACIBHOIO0 IOKYMCHTA,
SABJIAOLICTOCS HEOTHEMJIEMOM YacThI0 OCHOBHOM 06pa3OBaTeHBHOﬁ IIporpaMmeal.



8.4. CTtpykTypa n npuMepbl OWJIETOB 1JIsl KOHTPOJIA OCBOEHM S JUCHMILIHHbI
(3a4eT ¢ OLIEHKOI)

[Tpumep Ounera st 6ud konmponsn u3z YII.

«¥Ymeepoicoaio» Munucmepcmeo nayku u evicuiezo oopazoeanus P@®

Poccuiickuii XMMHKO-TEXHOJIOTHYECKU YHUBEPCUTET
(OIKHOCTD, HAUMEHOBaHHE Kadeapbl) UMCHU I['I/I' MeHHeJ—[eeBa

Kadenpa anaaurnyeckoit XuMum

19.03.01 «buoTrexHoJI0rusD»

(IToamucs) (M1.0. damumms)
poduan «buorexunosorus

«_» 20 1.

I/IHCprMeHTaJILHbIe METO/JAbI aHAJIN3A B OHMOTEXHOJIOr UM

1. | B HU3KOTEMIIepaTypHOM IUIaMEHHU "CBETWJIBHBIN Ta3 — BO3MyX'" AJs ompeneneHus | 6
kamus (K) wucmonb3yroT u3nydeHue pe3oHaHCHOro aybnera 766,5 u 679,9 Hwm.
[ToreHunan Bo30yXI€HUS 3TUX CHEKTpajbHbIX JUHUH paBeH 1,62 »3B. Onpenenenue
kanus (K) B anamusupyemom pactsope KCI npoBoaar crioco0oM rpaayupoBOYHOIO
rpaduka Ha ocHoBe 3aBucuMocT AC = k-c. HazoBute ananmutuueckuii curnan (AC).

OOBscHUTE IPUHIUI METO/Ia TJIAMEHHON (OTOMETPUU 1 OCHOBHBIE 3aKOHOMEPHOCTH
cesizu AC =f{c).

2. | PaccumTaiite TONIIMHY MOTJIOUIAIOMIETO CJIOS MPU (POTOMETPUUECKOM OIpeneieHuu | 7
noHoB xene3a (111), ecmm TuTp ucenemyemoro pactsopa T(Fe*) = 0,000004000r/cm?,
MOJISIpDHBIN KOA(DPHUITMEHT norjomenHus € =4 - 103, nornomeane A = 0,43.

3. | [IpoBoaUTCS OTEHIIMOMETPUYECKHI aHAU3 CIIOCOOOM KalMOpOBOYHOTO Tpaduka ¢ | 6
UCIIOJIb30BAHUEM MOHOCENIEKTUBHBIX 3J1eKTpo10oB (MCD) B kauecTBe MHIMKATOPHBIX
U XJOpUICEpeOpsTHOrO dJEeKTpoJa CcpaBHEHWs. Ha OCHOBaHWMM JaHHBIX O
kodpduuuentax cenektuBHocTH (Kij) moabepure »7eKTpoAbl AJIs ONpeAeieHUs
MOHOB (1) B IPUCYTCTBUYU MEIIAIOLIUX UOHOB (j) (OTMEUEHBI *).
a) CaClz + Mg*Cl2 6) KI + KCI*
K =0,0003; K =0,07 K =0,099; K

Ca?* ,Mg? I-.clI- cl,I- =08

K =0,009; K =0,004 K =0,007; K =0,001

ca® Mg?* I-.cI- cr I

Mgz+ 'Ca2+

Mgz*,CaZJ'

4. | HaBecKy TEXHHUYECKOTO AMFOMHHHUS Maccoi 1,2245 T pacTBOpWIM H, cojuepkammecs B | 8
BHJIE TIpUMecH HOHBI Fe3', KyloHOMeTpudeckn oTTHTPOBAIM IEKTPOreHepHPOBAHHBIMU
woHamu Sn?* mpu mocrosHuHOM cune Toka 4,0 MA. Touka OSKBHBATEHTHOCTH
¢duKcHpoBanach MOTEHUIMOMETpHYECKH. Bpems siexktponmza cocraBuino 80 cek.
Onpenennte MacCOBYIO JIOJIIO XKeJle3a B A IFOMUHUU.

5. | 3navyenus Rt mpm xpomarorpaduueckoM paselieHMH HOHOB Ha Oymare B cpene | 6
6yranona, HaceimenHoro 2M HCI, cocrasmsror: Co?* — 0,15; AP* — 0,10; Zn?" —
0,60. Mcmonme3yst ARy, ycTaHOBHTE, KaKUe MOHBI M3 TPEIIIOKEHHON CMECH HE MOTYT
OBITh YEeTKO HJIeHTH(UUUpPOBaHBI, OTBET 00bsicHUTe. IloyeMy pacnpenenurtenbHas
OyMaxcHasi XxpoMaTorpagusi OTHOCUTCS K KUIKOCTHO-KUJIKOCTHON Xpomarorpadun?

6. | Paccuuraiite Kp u Kav 11 BemectB A u B, pa3zieneHHbIX Ha KOJIOHKe ¢ cedanexcom | 7
G-25 ¢ wMaccoit cyxoro rems 20r, ecmu VR(A) = 45 oM, Vr(B) = 60 cm’.
Bocromnb3yiTech CpaBOYHBIME JaHHBEIMH aas 1 T cedamexca G-25: Vi = 5 cm®,
Vo =2,0 cm®, Vi=2,5 cM®. N3o0pasuTte Bua BBIXOTHOW KPUBOM TSI TAHHOTO CITy4Yasi.




9. YueOHO-MeTOAMYECKOE 00ecIeueHue TUCIUTIINHBI
9.1. PexomeHayemasi iuTeparypa

A. OcHOoBHaf IUTEpaTypa

1. IlpakTukyMm 1O (U3UKO-XMMHYECKHMM METOAaM aHaimu3a. YueOHoe mocobue./ Ilon pex. O.M.
[Terpyxuna, 2-oe u3a., crepeotuntoe, uctpasienHoe. - M.: OOO Ilyte: OO0 N/l AJIBAHC, 2006.
— 248 c. (6a30BBIi YyUEOHUK)

2. Ky3neniop B.B. AHanuTuueckue peakiuy Ijis WACHTH(PHUKAIMA MOHOB AJIIEMEHTOB B PAacTBOpax.
M.: PXTY um. [I.1. Menneneesa, 2010. -163 c.

3. ®u3MKO-XUMHUYECKUE METOJIbI aHanu3a. 3aaadun ¥ Bompockl. [lox pen. mpod. Kysnemosa B.B. —
M.: PXTY um. [I.1. Menneneesa, 2010. — 244 c.

4. 3amanus mo aHanUTHYecko xumuu, yd. nmocobue / E.B. Kpsinosa, 2-oe u3n. PXTY um. J.1.
Menpgeneena, 2012. — 112 c.

5. 3amanus mo aHanuTUyecko xumuu, yd. mocobue / E.B. Kpsuiosa, E.I'. IllanumoBa 3-be u3zm.
PXTY um. [I.1. Menneneesa, 2016. — 152 c.

b. lonosiHuTebHAS JIUTEPaTypa

1. AnHanutnyeckas xumus. dusznyeckne M (GU3NKO-XUMHUECKHUE METOAbI aHalu3a. YUeOHMK s
By30B./ [lox pen.O.M. Ilerpyxuna. - M.: Xumus, 2001. — 496 c.

2. KpeutoBa E.B. 3ananus no ananmurudecko xumuu. Yacte Il: YueOHO-MeToqMUECKOE MTOcoOHe. —
M.: PXTY um. JI.1. Menpaeneena, 2003, 2004. —40 c., 44 c.

3. KysnenoB B.B., Epmonenko H0.B., Cemenona .H. Homenknarypusie npasuna MIOITAK B kypce
AHAIMTUYECKON XMMHUU. XUMHUYECKAE METOAEI aHann3a. YuyeOHo-MeToauueckoe mocooue.- M. PXTY
um. JI.1. Mennaeneesa, 2004. — 72 c.

4. OKHCIUTEIbHO-BOCCTAHOBUTEIBHOE U KOMIUIEKCOHOMETPUYECKOE THUTPOBAHHE: IMPAKTUYECKOE
nocobue mo kypcy aHamutuueckod xumuu./ ITox. pea. B.B. Kysuemosa. M. PXTY um. JU.
Menpeneesa, 2007. — 60 c.

5. Ky3umeno B.B. IIpuMeHeHue OpraHMuecKMX aHAJUTHMYECKHMX pEareHTOB B  aHaJM3e
HEOpraHMYEeCKUX BemecTB. YueOH. nocodbue. — M.: MXTU um. /.. Mengaeneesa, 1972. — 145 c.

6. AHamuTHYecKas XUMUsA. XUMHUYECKUEe MeTo bl aHanu3a. J1ab. mpaktukym. [lox pen. Poratunckoit
CJL,—M.: PXTY um. JI1.11. Menneneena, 2011. — 96 c.



9.2. PexoMeHayeMble HCTOYHHUKHU HAYYHO-TeXHUYeCKO HHGOpMauuu
— Pazgatounblii WILTIOCTPATUBHBIN MaTepUall K JICKIUSIM.
— Ilpe3eHTanuu K JIEKIHSIM.

- MeTO,Z[I/ILIeCKI/Ie PEKOMEHAAMU 110 BBIITIOJTHCHHUIO na6opaToprlx pa60T.

HayuHo-TeXHHUYECKHE KypHAIbL:

— Xypnan «Kypnan ananutudeckoit xumum» ISSN 0044-4502

— XKypnan «Xumuko-dapmanesruueckuii xxypHam ISSN 0023-1134
Pecypchbl nHpOpMAIIOHHO—TEIEKOMMYHUKAIIMOHHON ceTr VIHTepHeT:
— http://www.rusanalytchem.ru

— http://www.chemical-analysis.ru

9.3. CpeacrBa obecnevyeHHus1 OCBOCHUS JUCHUILIMHBI

st peanuzanuu pabodeidt mporpamMmbl TIOJTOTOBJICHBI CIEAYIONINE CPEeJICTBA 00CCIICUCHHUS
OCBOEHHUSI TUCIUIIINHBL:
— BUJICO3aIINCH JICKITUH,
—KOMIIBIOTEPHBIE MPE3EHTAINN HHTEPAKTUBHBIX JIEKIUi — 8, (00miee urcio cnaigos — 200);
— 0aHK TECTOBBIX 3aJIaHUH JIJIST TEKYIIETO KOHTPOJISI OCBOCHHUS TUCITUTUIMHEI (00IIee YUCIIO BOTIPOCOB
— 450);
— 0aHK TECTOBBIX 3aJaHWi JUII WTOTOBOTO KOHTPOJSI OCBOCHHUS JMCHUIUIMHBI (00Imee YucIio
Bompocos — 100).

10. HEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCTOJIb3YEMbIX B
OBPA3OBATEJIBHOU ITPOLECCE

NHpOopMaMOHHYIO TONIEPKKY W3YyUeHHs TUCHUIUIMHBI ocymecTBisieT MHdopManuonHo-
oubmmoreunsiit nentp (MBL)) PXTY um. JI.1. MenneneeBa, KOTOpblii o0ecrieunBaeT 00yJarommnxcs
OCHOBHOM yueOHOW, Y4yeOHO-METOAMYECKOM M HaydyHOM JuTepaTypoil, HeoOXoaumon ams
OpraHu3any o0pa3oBaTEIBHOIO Ipolecca Mo AUcHUIUIMHE. OO0muil 00beM MHOTO0OTPACIEBOTO
¢onna UBII Ha 01.01.2021 coctaBnsier 1716243 3k3.

@®onx WBL[ pacnonaraer yueOHOH, y4yeOHO-METOIUYECKOM W HAy4YHO-TEXHHYECKOH
TUTEepaTypoil B (GopMe MeYaTHBIX W DIEKTPOHHBIX H3/aHUM, a TakKe BKIIOYaeT o(HIMalbHBIE,
CrpaBOYHO-OMOIMOrpaduyeckre,  CleUUAIN3UPOBAaHHBIE  OTEUECTBEHHbIE U 3apyOexkHbIe
nepuonuveckne u nHpopmannonneie m3nanus. MBI obecneunBaer moctym k npodeccroHaIbHBIM
0a3aM JaHHBIX, HH(OPMAIIMOHHBIM, CIIPABOYHBIM M IIOMCKOBBIM CUCTEMaM.

Kaxnprit oOydarommiicss obecriedeH CBOOOTHBIM JIOCTYIIOM W3 JIO0OW TOYKH, B KOTOPOH
uMeeTcsl 10CTyN K ceTu MHTepHeT U K 31eKTpoHHO-Onbnuoreunoit cucreme (ObC) YHuBepcurera,
KOTOpAast COACPIKUAT Pa3IMIHbIE U3JAHUS 110 OCHOBHBIM M3Y4aeMbIM JUCIUILUIMHAM ¥ C(OPMHpPOBaHA
10 COTJIACOBAHUIO C MPaBOOOIaIaTENIIMU YUeOHON M yUeOHO-METOINYECKOM JINTepaTyphl.

Jns  Oonmee  MONHOTO W ONEPATUBHOTO  CHPaBOYHO-OMOIHMOrpaduyeckoro
uHpopManroHHOro o6cayxuBanus B IBL] peanu3oBana TeXHOIOTHs DIIEKTPOHHOM T0OCTaBKU
TOKYMEHTOB.

[TonHbIN nepedyeHpb 3IeKTPOHHBIX MHPOPMALMOHHBIX PECYpPCOB, UCHOIB3YyEMBIX B IpoIecce
oOy4eHwus1, IpeICTaBlIeH B OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMme.



11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

B coorBercTBUM ¢ y4eOHBIM IUIAHOM 3aHSTHS MO JUCHUIUTMHE «HMHcmpymenmansHble
Menoobl PU3UKO-XUMUUECKO20 AHAIU3A 6 MEXHOI02UU HeOP2AHUYECKUX 6eujeCm e TIPOBOISITCS B
dhopme NeKIui, J1abopaTopHBIX PAOOT M CAMOCTOSATEILHON pabOThl 00YJAIOIIErOCs.

11.1. O6opynoBanue, He0OX0AMMOe B 00pa30BaTEJILHOM IpoIecce

VYuebnble 1a00paTOpUU, CHAOKEHHBIC CICAYIOIIMM 000pYA0BaHUEM:
[IITaTuBBI XUMHYECKHE

XuMmuyeckas nocya:

[Tunerku Mopa (BMectumocTs 5; 10, 25 mi).

[Tunerku mepHbIe (00BeM 5; 10 M),

bropetku (06bem 25 mi).

Kon6sr Mepubie (BMecTuMocTh 50,0; 100,0 mur).

Kon6s1 Dpnenmetiepa (o6vem 100, 250, 500, 750, 1000 mo).
CxuigHKH 17151 XpaHeHus pactBopoB (00wem 0,5; 1 ).
O6opynoBanue:

Crunockon CJI-15

Cnekrpodoromers CD-26, CD-46, CD-102, CD-104.
®otokonopumeTtpsl POK-56.

Turparop JIMD-69.

Onyopumerpsl DD-3M.

doromerp-dyopumeTpbl IkoHUKC IKcnepT-003

®oromerp miameHHbll «FLAPHO-4» (st neMOHCTpaluu M MOSICHEHHs] MPUHIUIA U3MEPEHHH).
pH-MeTphI pa3nuyHbIX GUPM.

Hcrounuku nmoctosHHoro Toka b5-49.

Becrr ananutnueckue BJI-120-200 r.
BcnomorarensHoe 060pyoBaHue:

Kameps! xpomatorpaduueckue.

Memagku MarHUTHBIE.

Xpomarorpad Craiiep-M,

Xpomatorpad Kpucrami-5000
Xpomarorpadudeckie KOJIOHKH, 3aTI0JTHEHHbIE KAaTHOHOOOMeHHUKOM KV -2.
Xpomarorpaduueckue KoJoHKH ¢ cepanaexcom G-25.
[InuTka snexrpuyeckas «Poccusinka-2».

banu BoisiHBIE € DJIEKTPUUECKUM TI0JIOTPEBOM.

MHUKpOCKOTI 1a00paTOPHBINA C OCBETUTEIEM.



Xpomartorpaduyeckue KooHKH ¢ ceamexcom G-50.

bubnuoreka, nmeromas padoune MecTa, OCHAIICHHbIE KOMITBIOTEPaMU € TOCTYIOM K 0a3aM JaHHBIX
U BBIXOJIOM B IHTEpHET.

11.2. YueOHO-HATASIAHBIE ITOCOOUS
TexHuka Oe€30mMacHOCTH Tpu paboTe B XUMHUYECKOW Jiabopatopuu. MeToaudeckue
pa3paboTKu 1o paboTe ¢ 000PYyI0BAHUEM U HA MMPUOOPAX XUMHUECKOTO aHAIN3a.

11.3. KomnbloTepbl, HHPOPMAIIHOHHO-TEJIeKOMMYHHKALIMOHHBbIE CeTH, allIAPATHO-
NPOrpaMMHbIe M Ay AHOBH3YyaJIbHbIe CPEICTBA
[lepcoHanbHble KOMITBIOTEPHI, HOYTOYK, MPUHTEP M MPOTPaMMHBIE CPEICTBA; MPOEKTOP H
9KpaH; KOMMPOBAJIBHBIN alnapar; JIOKaJlbHas CeTh C BbIX0JI0M B MIHTEepHeT.

11.4. IleuaTHbIe U JIEKTPOHHBbIEC 00pa3oBaTe/bHbICe U HH(POPMALMOHHBIE PeCypPChl

NHbOPMAIMOHHO-METOIMUCCKUE ~ MaTepHaibl:  y4eOHble [MOCOOMS 10  JUCIHILIHHE,
pa3aaTOYHBIN MaTepHal K paszenam JISKIIHOHHOTO Kypca.

DNeKTpOHHbIE  00pa30BaTeJbHBIC  PECYPChl:  y4eOHO-METOIUYECKHE  Pa3pabdoOTKu U
CIIPaBOYHBIC MaTePHUAJIbl IOCTYITHBI Ha ydeOHOM mopTasie moodle.muctr.ru
[MopTan aHATUTHIECKOM XUMHUK (METOAUKH, PEKOMEHIAIMH, CIIPABOYHHUKH)

http://www.chemical-analysis.ru/

http://analyt.chem.msu.ru/

Hayunast snexrponnas 6ubaunoreka (http://www.elibrary.ru)

HopTan Amnanutunyeckas xumus B Poccum:

http://www.rusanalytchem.org/default.aspx

11.5. IlepeyeHb JINLEH3MOHHOI0 POTPAMMHOI0 00ecIeYeHHs

PexBu3uThI Cpox OKOHYaHHUS
Ne | HaummeHoBaHHEe IpPOrpaMMHOTO . .
noropopa | KonnuectBo nuneHsuit nercTBUs
n/m MPOAYKTa
IIOCTaBKHU JULEH3UU
KonTpakr
Ne62-
1. | Microsoft Office Standard 2013 | 642A/2013 HET OrpaHUYCHUH 0eccpovHO
oT
02.12.2013
KoHntpakr
HeucknrountenbHas IMLIEH3USA NoD§-
p. | HaHclofb3oBanie WINHOME 3§3A/2020 HET OrpaHUYCHUN 0eccpodHO
* | 10 Russian OLV NL Each o P P
AcademicEdition 96.05.2020
3. | HenckirounTenbHas JHICH3HS KoHnTpakt 657 nuuensuii s 12 mecsiueB



http://www.chemical-analysis.ru/
http://www.chemical-analysis.ru/
http://analyt.chem.msu.ru/
http://www.elibrary.ru/
http://www.rusanalytchem.org/
http://www.rusanalytchem.org/
http://www.rusanalytchem.org/default.aspx

Ha UCIOJIb30BAaHUE No28- npodeccopcko- (exxeromHoe
0O365ProPlusOpenFclty ShrdSvr | 355A/2020 | npenonaBaTeinbCKOro IPOJICHUE
ALNG SubsVL OLV E 1Mth oT cocraBa BY3a. MIOJIIUCKH C
Acdmc AP AddOn toOPP 26.05.2020 C . PaBOM Iepexoja
ornamenue Microsoft r
[TpunoxxeHnus B cocTaBe OVS-ES Ne V6775907 :: OGHORIEHHYIO
TIO/IITHCKH PCHIO
MIPOJTYKTA)
Outlook; OneDrive; Word,;
Excel; PowerPoint;Microsoft
Teams
HewuckinrounTenbHas JIUICH3US
Ha UCIOJIb30BAHUE
O365ProPlusOpenStudents 12 Mecses
ShrdSvr ALNG SubsVL OLV Komrpair 26280 nuueH3ui 11 (exxerozmHOE
NL 1Mth Acdmc Stdnt Ne28- cryaenToB BY3a. MPOUICHHE
STUUseBnft (3)29A/2020 Cornaurenne Microsoft | mozmucku ¢
TIPHIIOKEHHS B COCTABE 26.05.2020 OVS-ES Ne V6775907 | Bepcuto
HOJIHMCKH: pOJyKTa)
Outlook; OneDrive; Word,
Excel; PowerPoint; Microsoft
Teams
12 MecsiieB
HewuckimrounrenpHas JIULEH3US KonTpakr (exxeromnoe
Ha ucrnoip3oBanue Kaspersky No28- 1600 umensuii ans POJICHUE
Endpoint Security ans Gusteca — | 399A/2020 | akTHBarmK Ha pabouMX | onmucky ¢
Cranpaprabiii Russian Edition. oT CTaHIMAX K CEPBEPAX IPaBOM ITepexoa
1500-2499 Node 1 year 26.05.2020 Ha 0OHOBJIEHHYIO
Educational License BEPCHIO
IPOIYKTa)
12 mecsiueB
HewuckimrounrensHas JIUIEH3US KonrpakT (exxeromHoe
Ha ucrnons3zoBanue Kaspersky No28- 20 nuneHsuit 1 HpoJJIeHne
Security uist BUPTyalbHBIX U 355A/2020 | BUPTYabHBIX 1 MOJIUCKHU C
obyaunbIX cpea, Server Russian OT 00JIauHBIX CpeJl PaBOM Tepexo/ia
Edition. 20-24 VirtualServer 1 26.05.2020

Ha OOHOBJIEHHYIO

year Educational License BEPCHIO
MPOJyKTa)
12 mecsues
HewncxmrounTenpHas JIUIEH3US Kontpakr Ne (exxeromHoe
Ha HCTIONb30BAHHE Kaspersky 28- 2000 THLeH3Hi LI pOJJICHHE
Secupty JUIsl TIOYTOBBIX CEPBEPOB 359A/2020 TOYTOBBIX CEPBEPOB TTOJIITHCKH C
Russian Edition. 1500-2499 oT IpaBOM Iepexoja
26.05.2020

MailAddress 1 year Educational
License

Ha OOHOBJIEHHYIO
BEPCHIO

MIPOJyKTa)




12. TPEBOBAHMUSA K OHEHKE KAYECTBA OCBOEHMUSA ITPOI'PAMMDbI

HaunumenoBanue
pa3zaeiioB

OcHOBHBIE TOKA3ATEIH OICHKH

@DopMbI U METOAbI
KOHTPOJISA 1 OLleHKH

Paznen 1. CnekTpanbHbie

MCTOJBI aHaJIn3a

3naem:

TEOPETUYECKUE OCHOBBI METOI0B
MHCTPYMEHTAIBHBIX METOJI0B (PU3UKO-
XUMHUYECKOIO aHaJIU3a,

IIpOoLECChI q)OpMI/IpOBaHI/IH AHAJIUTHYCCKOTI'O
CUrHajia B pa3JIM4YHbIX HHCTPYMCHTAJIbHBIX
METodax (bl/ISI/IKO'XI/IMI/ILIeCKOFO aHaJIin3a,

MIPUHIIMIIBI U3MEPEHUN B CTaHIAPTHBIX
npudopax;

OCHOBBI METPOJIOTHH B COOTBETCTBHH C
pexomenpanusimu MIOTTAK

Ymeem:

IIPpUMCHATDH HpI/IO6peTCHHbIe TCOPECTUYCCKHUC
3HAaHUA U IPAKTUYCCKHUEC HABBIKU B
HpO(i)eCCHOHaHBHOﬁ ACATCIBbHOCTH AJIA
peICHUA KOHKPETHBIX XUMUKO-
AHAJIMTHYCCKHUX 3aJ1a4,

Bnraoeem:
METOJI0JIOTHEN HHCTPYMEHTAIBHBIX METOJOB
(U3NKO-XMMHYECKOTO aHATIN3a, ITHPOKO
HCIIOJIb3YEMBIX B COBPEMEHHOM
AQHAJIMTUYECKOMN MPAKTUKE
CHUCTEMOI BbIOOpa METO/1a KaUeCTBEHHOTO U
KOJIMYECTBEHHOIO XMMUYECKOTO aHAJIN3a;
OLIEHKOW BO3MO>KHOCTEHM METO/1a aHAJIN3a;

OCHOBHBIMH CITOCOOaMH METPOJIOTUYECKON
00paboTKHU Pe3yIbTaTOB KOJUYECTBEHHOTO
XUMHUYECKOT0 aHallu3a

OrneHKa 3a
naboparopHbie pabOTHI

OneHka 3a UTOrOBYIO
KOHTPOJIbHYIO paboTy

Paznen 2.
DNEKTPOXUMHYECKHE
METOAbI aHAJIN3a

3naem:

TEOPETUYECKHE OCHOBBI METOJIOB
MHCTPYMEHTAJIbHBIX METOJIOB (PU3UKO-
XUMHYECKOI0 aHAIIN3a,
nporecchl GOpMHUPOBAHUS AHATTUTHIECKOTO
CUTHAJIa B Pa3JIM4YHbIX HHCTPYMEHTAIBHBIX
MeTo/1aX (PU3NKO-XUMUYECKOTO aHaJIn3a,;
MPUHIIMITBI U3MEPEHUN B CTaHAAPTHBIX
npubopax;
OCHOBBI METPOJIOTUHU B COOTBETCTBHH C
pexomenpanusimu MIOTTAK

Ymeem:

IPUMEHSITh IPUOOPETEHHBIE TEOPETHUECKHE

OneHka 3a
n1abopaTopHble pabOTHI

OrneHKa 3a
I/IH)II/IBI/II[yaJ'IBHI)IG
JIOMAIIHUE 3aJaHUs

OreHka 3a UTOTOBYIO
KOHTPOJIBHYIO paboTy




3HAHHS U MPAKTUYCCKUE HABBIKH B
npodeccnOHABHOM IeATEIBHOCTH JIIS
pELICHUST KOHKPETHBIX XUMHKO-
aAHAJTMTHYECKUX 3a71a4;

Braoeem:

METO0JIOTHEW HHCTPYMEHTAIBHBIX METO/I0B
(U3NKO-XMMHUYECKOTO aHaJIN3a, LIMPOKO
HCIIOJIB3YEMBIX B COBPEMEHHOU
AQHAJINTUYECKOU ITPAKTHUKE,;

CHUCTEMOM BbIOOpA METO/Ia KAYECTBEHHOT'O 1
KOJIMYCCTBCHHOI'O XMMHWYCCKOI'O aHaJIn3a,
OILIEHKOM BO3MOXXHOCTEM METO/1a aHAIIN3a;

OCHOBHBIMH CITOCOOAMHU METPOIOTUYECKOM
00pabOTKH Pe3yJIbTaTOB KOJINYECTBEHHOTO
XUMHUYECKOI0 aHaJIn3a

Pasgen 3.
Xpomarorpapuieckue
METO/1bI

3naem:

TCOPETUICCKUEC OCHOBBI MCTO/I0B
HHCTPYMCHTAJIIbHBIX METOJ0B (1)I/IBI/IKO-
XUMHUYECKOr'0 aHaJIn3a,

IIpOoLCCChI (I)OpMI/IpOBaHI/IH AHAJIUTHYCCKOI'O
CUrHajia B pa3JIM4YHbIX HHCTPYMCHTAJIbHBIX
METOA4ax (1)I/ISI/IKO'XI/IMI/I‘IGCKOFO aHaJu3a,

MIPUHIIUITBI U3MEPEHU B CTAaHAAPTHBIX
npudopax;

OCHOBBI METPOJIOTUU B COOTBETCTBHH C
pexkomennauusimu MIOTTAK

Ymeem:

MPUMEHSITh IPUOOPETEHHBIE TEOPETHIECKHE
3HAHUS U MPAKTUYECKUE HABBIKH B
npoeccnoHaNbHOM eATENbHOCTH [
pelIeHNs KOHKPETHBIX XUMHUKO-
aHAIMTUYECKUX 3a]1aY;

Bnraoeem:
METOJI0JIOTHEN MHCTPYMEHTAIBHBIX METOOB
(PU3UKO-XMMHYECKOT0 aHalIn3a, IMPOKO
HCIIOJIb3YEMBIX B COBPEMEHHOM
AHAJIMTUYECKON MPAKTHKE;
CUCTEMOH BBIOOpa METO/1a KaYeCTBEHHOTO U
KOJIMYECTBEHHOI0 XMMUYECKOIO aHAJIN3a;
OLIEHKOW BO3MO>KHOCTEHM METO/1a aHAJIN3a;

OCHOBHBIMH CITOCOOaMH METPOJIOTUYECKOM
00paboOTKH Pe3yJbTaTOB KOJTUIECTBEHHOTO
XUMHYECKOTO aHalln3a

Ouenka 3a
nabopaTopHylo paboTy

OneHka 3a UTOTOBYIO
KOHTPOJIbHYIO paboTy




13. OCOBEHHOCTH OPIrAHM3AIMNU OBPA3OBATEJIBHOI'O IIPOLECCA JIAA
NHBAJUIO0B ! JINL C OTPAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbS

OOy4eHre MTHBAIHU/IOB U JIUI] C OTPAHMYECHHBIMH BO3MOXKHOCTSIMH 37JOPOBBS OCYIIIECTBIISICTCS
B COOTBETCTBUH C:

- [TopsimkoM opraHm3alii W OCYIICCTBICHUS 00pa30BaTENbHON JIEATEIHHOCTH TIO
o0Opa3oBaTeNnbHbIM NPOrpaMMaM — IIporpamMmam OakallaBpuaTa, MporpaMMaM CIEeUaInTeTa,
nporpamMMaM maructparypsl (Ilpukaz Munoopuayku PO ot 05.04.2017 Ne 301);

— [lonoxenuem o mopsiike OpraHU3aly U OCYIIECTBICHUS 00pa30BaTeIbHOMN AEITeIbHOCTH
1o 00pa30BaTeIbHBIM IPOTPaMMaM BBICIIETO 00pa30BaHUs — IporpaMMam OakaiaBpuara,
IporpaMMamM CHelalnTeTa, IporpaMMaM MarucTpaTypsl heaepaabHOro rocyAapCTBEHHOTO
OFOPKETHOTO 00pa30BaTEIHHOIO YUPEIKICHHUS BBICIIETO 00pa3oBaHus «POCCHIICKII XUMUKO-
TeXHoJIornueckui yauusepcutet umenu .M. MenneneeBay, IpUHATHIM PELIEHUEM Y UEHOTO
coBeta PXTVY um. JI.1. Menneneena ot 28.12.2022, npotokon Ne 5;

- MeToauyeckuMi peKOMEHAANMSIMH [0 OpraHu3aluud o0pa3oBaTeNbHOTO IMpolecca AJs
oOydeHUsT WHBAIUAOB H JIHIl C OrPAaHUYCHHBIMH BO3MOXXHOCTSIMH  3]IOPOBbS B
00pa30BaTeNbHBIX OPraHU3alMAX BBICHIETO OOpa30BaHMs, B TOM 4YHCIIE OCHAIIEHHOCTH
o0pa3oBaTenpHOTo Mporecca (YTBEpKACHBI 3aMecTUTeNIeM MHUHHCTpa 00pa30BaHUs M HAYKH
P® A.A. KiiumoBeim oT 08.04.2014 Ne AK-44/058H).
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[Iporpamma cocraBieHa 3aB. Kadeapoil HCTOPUH U TOTUTOJIOTUH, TOKTOPOM HCTOPUUYECKUX

Hayk, noneHToM Cenusépcrosoit H. M.

HporpaMMa paccMOTpCHa U oz[06peHa Ha 3aCcCaaHuM Kaq)e,[[pbl HUCTOPpUHU U TTOJUTOJIOTUN

PXTY um. [I. 1. Mengeneena «18» mas 2023 r., mpotokon Ne9



1. IIEJIb Y 3AJJAYM M CIUTIIIMHBI

[IporpaMmma coctaBieHa B  COOTBETCTBMM ¢  TpeboBanusimu  DenepanbHOro
rOCYyIapCTBEHHOTO0 00pa30BaTEIBLHOTO CTAHIAPTa BBICHIETO OOpa3oBaHMs — OakalaBpuar IO
HarnpaiaeHuto noarotoBku 19.03.01 — «buomexnonocusny (®I'OC BO), pexomeHAarusMu
MeTonudeckoii KOMUCCHU U HAKOIUICHHBIM OIBITOM MPENOJaBaHus IUCIHUILTUHBI Kadeapoi
ucmopuu u nonumonozuu PXTY um. 1. 1. Menaeneena. [Iporpamma paccuntana Ha U3y4eHHUE
JTUCLUILIMHBI B TEUEHHUE 2 U 3 CEMECTPOB.

Hucuunnuna «Mcmopua Poccuuw» oTHOCUTCS K oOs3arenbHO uyactu 1 Oroka
mucuiine - yaeonoro tana (51.0.02). IlporpamMma QMCHMILIMHBL TpEAIoiaraet, 4Yro
oOy4aroluecss MMEIOT TEOPETUUYECKYIO U MPAKTUYECKYIO MOJTOTOBKY B 00JIACTH UCTOPHH.

Heap aucuunauHbl — GOPMHUPOBAHUE Y CTYICHTOB OOIICTPAKIAHCKOW HICHTUYHOCTH,
OCHOBaHHOM Ha TMOHMMAHUM  HCTOPUYECKOTO  OMNBbITAa  CTPOUTENHCTBA  POCCHUKUCKOMN
rOCYJapCTBEHHOCTHM Ha BCEX €ro »JTamax, MOHMMaHUM TOro, YTO Ha BCEM MPOTSIKEHUU
POCCUHCKON UCTOPUHM CHJIbHAs LEHTpalbHAas BJacTb MMeJa BaKHeWllee 3Ha4YeHHE s
MOCTPOEHUS U COXPAHEHUsl €IUHOTO KYJbTYPHO-UCTOPHUYECKOTO MPOCTPAHCTBA HAIMOHAIBHOU
rOCy/apCTBEHHOCTH.

[locraBneHHast 1L€ab JOCTUTaeTCsl OCBOCHHEM CTYAEHTaMHM Oa30BbIX KaTEropuil u
MOHITUI UCTOPUYECKON HAYKH, U3YUYECHHEM HUCTOPUYECKUX 3aKOHOMEPHOCTEH.

3agaum AUCHUNIMHBI —

* chopmupoBaTh y CTyIEHTOB LEJIbHBIA 00pa3 uctopun Poccum ¢ MOHMMaHHEM ee
CrenupUIecKux MpoOIeM, CHHXPOHU3UPOBATH POCCUUCKHA HMCTOPUYSCKUH TMPOIECC C
OOLIEMHUPOBBIM, a TaKXKE Pa3BUTh YMEHUS PaOOTHI C UCTOPUUYECKHUMH MCTOYHUKAMU M HAy4YHOMI
JUTEPaTypoi;

*  OMOYb CTYJICHTY OBJIa/IETh 3HAHUSIMH UCTOPUYECKUX (PAKTOB — JIaT, MECT, YUACTHUKOB U
pe3yIbTaTOB BaXKHEUIIMX COOBITHI, a TakKe HCTOPUYECKUX HA3BaHWUU, TEPMUHOB, YCBOWTH
UCTOPUYECKHE TOHATHSA, KOHIEMIUU; 00paTUTh 0c000e BHHUMaHHUE Ha Mepuojbl, korna Poccus
CTaJKMBAJIaCh C CEPbE3HBIMH HUCTOPUYECKHMMH BBI30BAMU WJIM TIEPEKUBAJIA KPU3HUCHI,
pacCMOTpPETh BBI3BABIIME WX NPUYMHBI U NPEANOCBUIKH, a TaKXe MNYTH MPEOJ0TICHUS;
HCTOPUYECKHM ONBIT HAIMOHAJIBLHOW U KOH(EeCCHOHaIbHON NoauTUKN Poccuiickoro rocyaapcTsa
Ha BCEX 3Tanax ero CylecTBOBaHUs (BKJItouas nepuoasl Poccuiickoid umnepun 1 COBETCKOIO
Coro3a) 1o JOCTIDKCHHIO MEXHAIMOHAIBHOTO MHpPA W COTJacusi, B3aMMHOTO BIUSHUS U
B3aUMOIIPOHUKHOBEHUS KYJIbTYP;

*  BBIpa0OTaTh y CTYJCHTOB HABBIKM M YMEHHMsS M3BIEKATh MH(GOPMAIMIO U3 UCTOPHUECKUX
HMCTOYHHMKOB, MPUMEHATh €€ JUJIs PEIICHMs] IO3HAaBaTEeNbHBIX 3a]ay; HMCIOJIb30BaTh MPUEMBbI
HMCTOPUYECKOTO OMUCaHusd (paccka3 O COOBITHSX, TMpoIeccax, SBICHUAX) W OOBSICHEHUS
(packpbiTe TPUYUH M CJIEICTBUN COOBITHI, BBISIBICHHE B HUX OOIIETO W Pa3IHUYHOTO,
ompeieNieHue UX Xapakrepa, KjiacCupuKamus u ap.);

*  chopmupoBaTh MpeIcTaBICHUE 00 OIEHKAX UCTOPHUECKUX COOBITHI U SBICHUM, HABBIKH
KPUTUYECKOTO MBIIUICHUs] (yMEHHE OMpenesiTh W OOOCHOBBIBATH CBOE OTHOIICHHE K
HUCTOPUYECKUM U COBPEMEHHBIM COOBITHSIM, UX YYACTHHKAM);

* chopMmupoBaTh y OyIymHMX CIENHAATHUCTOB MaTPUOTHYECKH OPUCHTUPOBAHHYIO
MOJIMTUYECKYIO KYJbTYpy Ha OCHOBE TMOHMMaHHUS MCTOPUYECKUX aCHEKTOB aKTyalbHBIX
TEOTOUTHYECKUX W COIMATBHBIX MPOOJIEM, MCTOYHHUKOB WX BO3HHUKHOBEHUS M BO3MOMXHBIX
MyTel UX pa3petIeHus C y4eTOM UMEIOILIErocs Y YEIOBEUECTBA HCTOPUUECKOTO OIbITA;

*  chopMHpPOBATh OTBETCTBEHHOCTh OYAYIIEro CHEIHANINCTa 3a pPe3yJbTaThl CBOEH
JESTEIbHOCTH, TIOMOYb OMPEJEIUTh COOCTBEHHbIE MapaMeTphl €ro >KU3HH, IEHHOCTH U HOPMBI
MOBE/ICHNUA Ha IMPOU3BOJCTBE, B HAYYHBIX YUYPESKICHHUSIX, B MPEANPUHUMATEIHCKON
JESTEIIbHOCTH U JIMYHOM yYacTUHU B OOIIECTBEHHBIX MPEOOpaA30OBaHUAX, & TAK)KE HPABCTBECHHBIC
OPUEHTHUPHI B pa3pelIeHUH ITI00aTBHBIX MPOOJIEM COBPEMEHHOCTH;



* chopmHupoBaTh y CTYAEHTOB NpPEIACTaBICHHE 00 HCTOPUYECKOM IIYyTH POCCHIICKOI
IMBWINA3AIMU KAaK HEOTHEMJIEMOW YacTH MHUPOBOTO MCTOPUYECKOTO MPOIECCa Yepe3 M3yueHue
OCHOBHBIX KYJIbTYPHO-UCTOPHUECKUX III0X;

* cdopMHpOBATh y CTYJCHTOB IIEJIOCTHOE IPEACTaBICHUE 00 OCHOBHBIX IMEPUONIAX U
TEHACHIMSIX PAa3BUTHUSI MHOTOHAIIMOHAIBHOTO POCCUHCKOIO rOCyapCTBa ¢ APEBHEHIINX BPEMEH
110 HACTOSILIEE BpEMS;

* O0y4YdTh CTYJCHTOB BBLICICHHUIO, aHAIW3y  HaumOoJee CYIIECTBEHHBIX CBsI3ed U
MPU3HAKOB HCTOPUYECKUX SIBJICHUA W MPOIECCOB, CHUCTEMATH3allMK ¥ 00OOIICHUIO
HCTOPUYECKHX UCTOYHUKOB, CBEICHUIO OTIENIbHBIX U YacTO Pa3pO3HEHHBIX (DAKTOB U COOBITHIA
B CTPOMHYKO CUCTEMY JOCTOBEPHBIX 3HAHUM, BBIBICHUIO NPHUYMHHO-CJIEJACTBEHHBIX CBS3€M
MEXJIy HUMH, TJIIyOMHHBIX IPOLIECCOB, OMPEACNSIONUX XOJl OOIIECTBEHHOTO Pa3BHUTHUS, €T0
ABVIKYIIHUEC CUJIBI U MOTHUBAILIUIO;

e chopmupoBaTh MOJIXOJ K HCTOPUU POCCHUHCKOTO TOCYIAapCTBa KaKk K HEMPEpPbIBHOMY
mnmponeccy O6p€TCHI/I$I HaIII/IOHaJIBHOfI UICHTUYHOCTH, CTAaHOBJICHU CANHOI'0 KYJIbTYPHO-
HCTOPUYECKOTO MTPOCTPAHCTBA;

* BbIpabOTaTh NOTPEOHOCTP B KOMIAPATUBUCTCKOM TOIXOJE K OIICHKE CXOIHBIX
MPOLIECCOB U SIBIICHUH, TaKMX KaK OCBOCHHME HOBBIX TEPPUTOPUIA, CTPOUTEIHCTBO HMIIEPUH,
CKJIaJIbIBaHUE (POPM M THIIOB TOCYIAPCTBEHHOCTH, OpTraHU3aIMOHHBIX (OpM cormyma u Jp.;

*  BbIpa0OTaTh CO3HATENBHOE OIICHOYHOE OTHOIIEHHWE K MCTOPUYECKUM JICATENSIM,
mpoleccaM W SIBJICHUSM, HCKIIOYAIONIEe BO3MOXKHOCTh BO3HHUKHOBEHHUS BHYTPEHHHX
MPOTUBOPEUYMII U B3aUMOUCKIIIOYAIOIIMX TPAKTOBOK HMCTOPUYECKUX COOBITHI, B TOM 4HCIE
HMCIOMUX CYIICCTBCHHOC 3HAYCHUC IJId OTACIIbHBIX PETMOHOB POCCI/II/I;

*  BbIpa0OTaTh CO3HATEIHHOE OTHOIIEHHE K MCTOPHH MPOILIOr0 PEruoHa Kak OCHOBBI JJIf
(GbopMHUPOBAHUST UCTOPUYECKOTO CO3HAHUS, BOCIUTAHUS OOMIETPAKIAHCKOW HJIEHTUYHOCTH M
naTpUOTH3MA.

HNuctmmumuaa «HMcmopus Poccuu» mperniomaercs Bo 2 um 3 cemectpax. KoHTpoub
YCIIEBAEMOCTH CTYJIEHTOB BEJIETCS M0 MPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHUCTEME.

Pabouas nporpamMmma AUCHHUILUIMHBI MOXKCET ObLITH pcain3oBaHa C€ TPHUMCHCHHEM
AIIEKTPOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH M AIEKTPOHHOTO OOY4YEHUS TOJTHOCTHIO WU
JaCTUYHO.

2. TPEBOBAHMUS K PE3YJBTATAM OCBOEHUS IUCHUIIJINHBI

N3ydyenne AUCHUIUIMHBI HAIPaBJIEHO HAa NPUOOpETEHHE CIEAYIOMIHMX KOMIETeHUH U
HHAUKATOPOB UX JOCTHKECHUSA '

yHI/IBepcaJILHbIe KOMIIETCHIUHUHU U UHAUKATOPDbI UX TOCTHKCHUSA:

HaumenoBanue
KaTeropuu Kon u Ko 1 HanMeHoBaHWE HHIUKATOPA JOCTHKCHUS
(Tpymbr) HauMmeHoBaHue YK YK
YK
YK-5. YK-5.1. 3HaeT OCHOBHLIE COIIMAJILHO-
Cnocoben bunocopckre MOAXOIBI, 3aKOHOMEPHOCTH U
BOCIIPUHUMATH TPAKTOBKM HMCTOPHYECKUX SBJICHMIA, TOHHMAET
MEXKYJIbTYPHOE CYIIHOCTh  KYJBTYPHOTO  pa3HooOpasus B
Me:xKynbTypHOE | pasHOOOpasue oOrmiecTBe.
B3aNMOJIEHCTBHE | 00IIECTBA B | YK-5.2. VYmeer mnoHMMaTh W BOCHPHHHMATH
COIMAITLHO- pa3zHooOpasue oOrmiecTBa B COIIMATTLHO-
HUCTOPUYECKOM, HCTOPUYECKOM, JTHYECKOM H  (procodckom
TUYECKOM U | KOHTEKCTaX
dbunocodcrom YK-5.3. Bmageer HaBpIKaMH  aJ€KBaTHOIO




KOHTEKCTaxX BOCTIPHATHS ~ MEXKYJIBTYPHOTO  pa3HO0Opasus
oO1mecTBa B COLMAJIbHO-UCTOPUYECKOM,
THYECKOM M (UIOCO(YCKOM  KOHTEKCTaX;
KOHCTPYKTHBHOTO  B3aUMOJICHCTBUS B MHpE
KyJIbTYpHOT'O MHOT000pa3usi € HCIHOJIb30BAHUEM
HPU3HAHHBIX STHYECKUX HOPM.

B PEIYIBTATC U3YUCHUA TUCHUILJIMHBI CTYACHT 6aKanaBpHaTa JOJIXKCH.:

3namey:

— OCHOBHBIE HWCTOPHYECKHE OJTalbl pa3BUTUS OOILIECTBA; OCHOBHBIE TEHICHLIUU
OTEYECTBEHHON MCTOPUM B KOHTEKCTE MUPOBOM MCTOPHUHU C JPEBHEUIINX BPEMEH II0 HACTOALLEE
BpeMS;

— OCHOBHBIE JIaThl, YYAaCTHUKOB U PE3yJIbTaThl BA)KHEHIIUX UCTOPUUYECKUX COOBITHIA;

— MECTO U poJib Poccuu B MCTOpUM YelIOBEYECTBA U B COBPEMEHHOM MUpE; Haubosee
CYILLIECTBEHHBIE CBS3U U IPU3HAKUA UCTOPUUECKUX SIBJICHUM U IIPOLIECCOB.

Ymemy:

— YYMTBHIBaTh LEHHOCTM MHUPOBOM M POCCHHCKOM KyJIbTYPbl Ul Pa3BUTHS HABBIKOB
MEXKYJBTYPHOT'O 1Majora;

— HCMOJb30BaTh 3HAHHE U IOHUMAaHUE NPOOIJIEM UEIOBEKa B COBPEMEHHOM MHPE;

— OpPHUEHTUPOBATHCA B MHUPOBOM HCTOPUYECKOM IIpPOIIECCE, aHAIU3UPOBATH MPOLECCH U
SBJICHUS, NPOMCXOJAIINE B OOILECTBE; COOTHOCUTh HMX  C HCTOPUYECKH BO3HUKUIMMU
MHUPOBO33PEHYECKUMU CHCTEMaMU;

— OMIpenensiTh COOCTBEHHYIO IO3UIMIO I10 OTHOIIEHUIO K OKpYXawleMy MHpY,
OCO3HaBaTh CaMOOBITHOCTh POCCHUHCKON HMCTOPUH, U €€ HEMOCPEICTBEHHYI0 B3aUMOCBSI3b C
Pa3INYHBIMU STHUECKUMHU, PETUTHO3HBIMH U IIEHHOCTHBIMU CHCTEMaMHU, COOOIIECTBAMH.

Braoemy:

— HaBBIKAMU OIPEJIENIATh U ApTyMEHTUPOBAHO MPECTABIATh COOCTBEHHOE OTHOLIEHUE K
JUCKYCCHOHHBIM NpoOJeMaM HCTOpPUH, ONUPAsCh Ha 3HAHHE MUPOBOW M POCCHICKON HCTOpUH,
COLIMOKYJIBTYPHBIX Tpaauuui Poccun n mupa;

— HaBbIKAMU OIICHOYHOW JESATENIbHOCTH (yMEHHE OIpenessTh U OOOCHOBBIBaTH CBOE
OTHOILIEHHE K UCTOPUYECKHM U COBPEMEHHBIM COOBITHSM, UX yYaCTHUKAM);

— IpUEMaMH HUCTOPUYECKOro ONMucaHus (paccka3 o COOBITHSX, MPOLECCAX, SIBICHUSX) U
OOBsICHEHUSI (pacKpblTHE TNPUYMH M CJIEJICTBUHA COOBITUH, BBIIBIEHHE B HUX OOLIEro M
pa3INYHOTr 0, ONpeeIeHNEe UX XapaKkTepa, Kiaccuukamus 1 ap.).



3. OFBbEM JIUCHUILIMHBI Y BUJIbI YYEBHOM PABOTHI

Beero Cemectp
. Ne 2 Ne 3
Bun yuebHOM paboThI A A "
3E Kal. | ap Kajl 3E Kaj.
q, q, q,
OO01mast TpyJ0eMKOCTh TUCIUTIINHBI 4 144 2 72 2 72
KonTakTHasi padora — ay1uTOpHbIE 3,56 128 1.78 64 1,78 64
3aHSATHSA:
B TOM 4MHcJie B popMe NPaKTHYECKOM i ) i i i i
NOATOTOBKH (npu Hanuvuu)
Jlexiun 1,78 64 0,89 32 0,89 32
B TOM 4HCJIe B (hOpMe PAKTHICSCKOMN i i i i i i
OJIrOTOBKH (npu Hanuyuu)
ITpaktrueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
B TOM 4HCIIe B (hOpME PAKTHICCKON i i i i i i
HOJrOTOBKH (npu Hanuyuu)
CamocrosiTeibHAs padoTa 0,4 16 0,2 8 0,2 8
KonTakTHas camocTosTenbHas pabora 0.8 04 0.4
(AmmK u3z VII ons 3au / 3au ¢ oy.) 0.4 ' 0.2 ’ 0.2 '
CamocTosITeIbHOE H3YUCHUE Pa3/ICIIOB 152 76 76
JUACIIUIIIHHBI
Buabl KOHTpOJIA:
3auer ¢ 3auer ¢
Bua uToroBoro KOHTpoOJIA: . .
OLIEHKO¥i OLIEHKO¥i
Beero Cemectp
o No 2 No 3
Bun yuebnoii paboThl A A A
3E c1p. | g c1p. | g CTp.
q, q, q,
OO011ast TpyA0€MKOCTh JUCITUTLIMHBI 4 108 2 54 2 54
KonTakTHas padora — ayiuTOpHBIE 3,56 96 1.78 48 1,78 48
3aHATHS:
B TOM 4HUcCJIe B (pOpMe NPAKTHYECKOM ) ) ) ) ) )
MOJATOTOBKM (npu Hanuvuu)
Jlexun 1,78 48 0,89 24 0,89 24
B TOM YHCIIe B (hopMe PAKTHICCKOH i i i i
NOJITOTOBKH (npu Hanuyuu)
[TpakTraeckue 3ausaTus (I113) 1,78 48 0,89 24 0,89 24
B TOM 4HcCIie B (hopMe MPaKTHIECKOH i i i i i i
OJTOTOBKHM (npu Hanuyuu)
CamocrosiTeibHAs padoTa 0,4 12 0,2 6 0,2 6
KonTakTHas camocTosTensHas paboTa 0.6 03 03
(AmmK u3z VII ons 3au / 3au ¢ oy.) 0.4 ' 0.2 ’ 0.2 '
CamMocTosTeIpHOE U3YUCHHE Pa3AeOB 11.4 5.7 5.7
JIACITUIITHHBI
Buabl KOHTpOJIA:
3auer ¢ 3auer ¢
Bua uToroBoro KOHTpoJIA: . "
OLIEHK O OLIEHK O




4. COAEP KAHUE JUCIUITJINHbI

4.1. Pa3gessl IMCHMILIMHELI U BUABI 3aHATHI

AKkazieM. 4acoB

BT.4.B BT.4.B BT.4.B
Ne Pa3nes TUCHUTINHBI Bcero n(bogr er Jlekuuu rlqmgr er lpak. nqmgr er Cam.
n/n et e p. TOAT- 1 p. TOAT- 3aH. p. TOAT- pa6ora
(npu (npu (npu
Haauyuu) Hauyuu) Hauyuu)
1. | Pazgen 1. O6uiue BONpockl HCTOPUH 5 - 2 - 2 - 1
MecTto ucTOpuHr B CHCTEME HAYK.
OCHOBBI METOJIOJIOTUU UCTOPHUUECKON
1.1 5 - 2 - 2 - 1
Hayku. Mcropus Poccun kak 4acThb
MHUPOBOI HCTOPHUHU.
Pasnen 2. Hapoasl u rocyaapcrsa Ha
TeppUTOpHHU coBpeMeHHOH Poccun B
2. ., 18 - 8 - 8 - 2
apeBHocTH. Pych B I X — nepBoii
Tpetu Xl BB.
21 Mup B IpeBHOCTH U B paHHEM 9 ) 4 ) 4 i 1
CpeHeBEeKOBEE.
Ob6pa3oBanue rocyaapctsa Pycs u
2.2 | ocobeHHOCTH ero pa3BuTus 10 Had. XIII 9 - 4 - 4 - 1
B.
3. | Pa3men 3. Pych B XI11-XV BB. 18 - 8 - 8 - 2
31 Pycckue 3emnu u mup B cepequne XIII 18 ) 8 ) 8 i 5
— XV B.
4. | Pazgea 4. Poccus B XVI-XVII BB. 18 - 8 - 8 - 2
4.1 | Poccus u mup B XVI B. 9 - 4 - 4 - 1
4.2 | Poccusi u mup B XVII B. 9 - 4 - 4 -- 1
5. | Pasgea 5. Poccus B XVIII Beke. 14 - 6 - 6 - 2
5.1 | Poccust u mup B XVIII Beke. 14 - 6 - 6 - 2




73 32 32 9
Paznen 6. Poccuiickasi uMnepusi B
6 XIX — navane XX B. 26 12 12 2
6.1 Poccuiickas umnepus u mup B XIX 17 3 8 1
BEKe.
6.2 Poccuiickas umnepus u mup B 1900— 9 4 4 1
1917 rr.
Paznen 7. Poccuss u CCCP B
! COBeTCKYI0 3moxy (1917-1991) 31 14 14 3
71 fra3BI/ITI/I$I Poccun u CCCP B 1917-1945 18 8 8 5
7.2. | Pazsutue CCCP B 1946-1991 rT. 13 6 6 1
Paznen 8. CoBpemennasi Poccuiickast
8 ®enepamus (1991-2022) 14 6 6 2
8.1 | Poccus B 1990-¢ . 9 4 4 1
8.2 | Poccus B XX1 B. 5 2 2 1
71 32 32 7
HUTOIO 144 64 64 16




4.2 Conepxxanue pa3aesioB QM CHUATIINHbBI
Pa3nes 1. O6uiue Bonpocsl HCTOPHH
1.1. Mecrto ucropuu B cucreme Hayk. OCHOBBI METOJOJIOTUH HCTOPHUYECKON Hayku. Mcropus
Poccnn kak yacTb MUPOBOM UCTOPHH.

Uto Takoe ucropusa? CTaHOBICHUE HAYKH UCTOPHH.

Merononorus HICTOPUYECKON HAYKU. MeTOoIbl HCTOPUYECKOTO UCCIIEOBAHMS.

[Tpuniuner nepuoauzauuu B uctopuu. [dpeBnuit mup, Cpeanue Beka, HoBas ucropus,
Hogeiimas uctopus. O61iee u 0coOEHHOE B UCTOPUH Pa3HBIX CTPaH M HAPOJIOB.

Uto Takoe HMCTOPUYECKUH HMCTOYHUK? POJb HCTOPUYECKUMX HCTOYHMKOB B H3yYEHUU
uctopud. Tumbl W BUABI HCTOPUYECKUX HMCTOYHMKOB. CrenualbHblE HCTOPUUYECKUE
JUCLHUTIIINHBI.

XpoHoJoTHsl, TMepHOoAM3aLus, HCTopudeckas reorpadus. Hayunas xpoHonorus u
nerocunciaenue B ucropuu Poccun. Ilepmonmsanus ucropum Poccun B CBA3M ¢ OCHOBHBIMHU
JTallaMu B Pa3BUTHHM POCCUMCKON roCyJapCTBEHHOCTH OT BO3HHMKHOBEHHUS rocyaapcrtsa Pych B
IX B. 10 coBpemenHoi Poccuiickoii denepanmm.

Uctopuss Poccun kak vacte MupoBoil uctopuu. HeoOxonuMocTh H3yuyeHHUS UCTOPHUU
Poccun BO B3aMMOCBSI3M C UCTOpUEH JAPYrMX CTpaH M HApoOJOB, B CBSI3U C OCHOBHBIMU
COOBITUSIMU U ITPOLIECCAMU, OKa3aBIIUMHU OOJIBIIOE BIUSHUE HA XOJ MUPOBOU HCTOPUHU.

Pa3znen 2. Hapoabl U rocyaiapcTBa Ha TeppUTOPUHM coBpeMeHHOil Poccum B JIpeBHOCTH.
Pych B IX — nepBoii Tperu XIII BB.
2.1. Mup B npeBHOCTH U B panHeM CpeTHEeBEKOBbE.

Haponslt u monutuueckue oOpa3oBaHHs Ha TEpPpUTOpUU coBpeMeHHON Poccuu B
JIPEBHOCTH.

OcHOBHbIE HaIlpaBJICHUS PA3BUTHUS U OCOOCHHOCTH JAPEBHEBOCTOYHOMU, IPEBHETPEUECKOM
U JIPEBHEPUMCKON NUBHIM3AIUN. AHTHYHBIE Topoaa-rocyaapctBa CesepHoro [IpuuepHomMopshs.
Bbocnopckoe napctBo. Ckudnl. Crennas 30Ha. KoueBbie o01iecTBa eBpa3HiicCKUX CTEMEH.

Bocrounas EBpona B cepenune I Tohic. H. 3. Benukoe nepecenenune Haponos. Borpoc o
CJaBSIHCKOM MpapoJuHE U MPOUCXOXKACHUH claBsH. Paccenenue cinapsH, UX pa3/ielieHUe Ha TpU
BETBH: BOCTOYHBIX, 3alajJHbIX U IOKHBIX. CraBsHCKHe oO0mHocTH Bocrounoir EBpormsbl
X0341CTBO BOCTOYHBIX CJIAaBSIH, MX OOIIECTBEHHBIM CTPOM M TOJUTHYECKAs OpTaHU3aIlMsl.
Bo3HMKHOBEHME KHSKECKOM BIAcTU. PelMruo3nelie npeacTaBieHus.

2.2. ObpazoBanue rocynapcrsa Pyck u ocodernoctu ero pazsutus 1o Had. XIII B.

ITonmutorenes B panHecpenHeBekoBoil EBpone. IlepBeie u3Bectus o Pycu. IlpoGnema
oOpaszoBanus JlpeBHepycckoro rocygapcrsa. @opMupoBaHue TeppUTOpUM rocyaapcrsa Pyck.
[Janb u nomonee. [lepsrie pycckue kHA3bsA. OTHOWEHUS ¢ Bu3anTHiickol uMniepuen, cTpaHaMu
IenTpanbHoii, 3anagHoii 1 CeBepHON EBponbl, KOUEBHUKaMHU €BpONENCKUX cteneil. Toprossie
nyTd. Pycs B Mexx1yHapogHOH! Toprosiie. [IpuHsATHE XpUCTHAHCTBA U €70 3HAYCHUE.

Pycy B konne X — Hawame XII B. OOmiectBenHbidi ctpoil Pycu: muckyccun B
ucropuyeckoir Hayke. IIpobnema «peonmanusma» B 1enom u B JapeBHed Pycu B wacTHOCTH.
OcoOenHocTH 00IIECTBEHHOTO cTpos B nepuoj CpeqHeBeKkoBbs B cTpaHax EBpombl u Azuu
(Kuraii, Snonus). Kuskecko-Apy>KMHHas 3J1MTa, JyXOBEHCTBO. [Opojackoe HacesleHue.
Kareropun psgoBoro u 3aBucumoro HaceneHus. «CiykeOHas opraHusalus» M BOIPOC O
LIEHTPAJIbHOEBPOIIEHCKON COLMAIbHO-KOHOMHUYECKOU Moienu Ha Pycu. JlpeBHepycckoe mpaso.

BremHsas nmoauTrka U MEXIyHapOJIHbIE CBSI3U: OTHOLIECHHs ¢ Bu3aHTHel, nmedeHeramu,
noJsioBuamu, crpanamu LlenTpaneHoii, 3ananHoit u CeBepHoil EBpornibl.

Pych B cepenune XII — nauvane XIII B. ®opMupoBaHue 3eMesib — CaMOCTOSITEIbHBIX
MOJIMTUYECKUX 00pa30BaHUI («KHSIKECTBY»). BakHeWne 3eMiid 1 0COOCHHOCTH UX COIHANILHO-
SKOHOMHYECKOr0 M monutudeckoro passutus: Kuesckas, YepHurosckas, CMoieHCKas,
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lamuukasi, Boneiackas, Cy3manbckasi, Psszanckas, HoBroponq — wu Hadamo ¢opMupoBaHue
pecCIyOJIMKaHCKOTO CTPOsi/

Pa3nen 3. Pycs B XIII-XV BB.
3.1. Pycckue 3emnu u mup B cepeaune XII1-XV B.

Monronbsckas umnepusi. 3aBoeBanusi UnHrucxana u ero noroMkoB. [loxonsr bateis B
Bocrounyro u LlenTpanbayto EBpory. BosaukHoBenne Opjapl. CynbObl pyCcCKHX 3eMeNb MOoCie
MOHI'0JIbCKOI0 HamecTBusA. Cuctema 3aBUCHUMOCTH PYCCKHUX 3€MEIb OT OpPJBIHCKUX XaHOB.
Juckyccnu 0 poiu OpABIHCKOTO Bia/iblyecTBa B uctopuu Poccnu.

IOxHble u 3amagHble pycckue 3emiM. Bo3HukHOBeHHE JIMTOBCKOro rocygapcrsa u
BKJIFOYEHHUE B €r0 COCTAB YACTHU PYCCKUX 3E€METIb.

CeBepo-3anajinbie 3eMIM. DBOOIUS peciyonukanckoro crpost B Hosropoae u Ilckoge.
Beue, BrIOOpHBIC NODKHOCTHBIE Jula. Poib kHsA3s. HoBropoa B cucreme OaJTHICKUX CBSI3EH.
Pecniybnuku u ropoackue kommyHbl CpenHeBekoBbs U Pannero Hosoro Bpemenu B EBporme.
Karonuueckas nepkoBb B Cpennue Beka. [lancrBo. KpectoBeie moxoasl. OpieHa KpecTOHOCIEB
Y OTHOILEHUS C HUIMH PYCCKHX 3eMenb. Anekcanap HeBckuii.

KusoxectBa CeBepo-Boctounoit Pycu. Ycunenne MockoBckoro kHspkectBa. JIMuTpuit
Houckoii. KynmukoBckast OuTBa. 3akperuieHHE IEpBEHCTBYIOUIETO IOJOXKEHHUS MOCKOBCKHX
kHs13el. Jluckyccun 06 anbTepHATUBHBIX MYTAX O0bETUHEHUS! PYCCKUX 3EMEITb.

dopmupoBanue eauHOro Pycckoro rocynapcrea B XV B. OOpa3oBaHue HAIIMOHAIBHBIX
rocynapctB B EBpore: o0miee u ocodbennoe. O0beMHEHHE PYCCKUX 3eMeNlb BOKPYT MOCKBBI.
Wsan Ill. JlukBumauus 3aBucumoctu ot Opppl. Ilanenne KoncranTuHONONS M HM3MEHEHHE
LEPKOBHO-TIOJINTUYECKOM PO MOCKBBI B NpaBOCIaBHOM Mupe. BO3HHKHOBEHUE JOKTPHUHBI
«MockBa — Tpetuit Pum». Ilpunarue obmepycckoro CyneOHuka. [lonoxeHue KpecTbsH IO
Cyneonuky 1497 1. (FOpwseB gnens). dopmupoBaHHe amnmapata yOpaBiICHUS €IUHOTO
rocyaapcTna. /[Bop BEIMKOTo KHA351, FOCYAapCTBEHHAs! CUMBOJIUKA.

JpeBHepycckas KynbTypa. JloxpucTHaHCKas KyJbTypa BOCTOYHBIX CIIaBSIH M COCETHUX
HapoaoB. OCHOBHbIE JOCTHMKEHHMSI MHUPOBOW KynbTypbl B 3moxy CpenHeBekoBbs. Kpemienue
Pycu um ero ponb B [anpHEWIIEM pPa3BUTHM PYCCKOM KynbTyphl. OCHOBHBIE KaHPbI
JIPEBHEPYCCKOM JINTEpaTypHI.

Hauano kamensnoro crpourensctBa. Coduiickue cobops! B Kuese, Hosropoae, [Tomnorke.
Binusnune Buzantum u 3ananHoit EBponbl Ha apxurtektypy nApeBHed Pycu. Braaumwmpo-
Cy3/allbCKM€ U HOBIOpOJACKHE Xpambl. B0300HOBIIEHHME KaMEHHOTO CTPOMTENbCTBA IOCIE
MOHT'0JIbCKOT'O HAIIECTBHUS.

JlpeBHEpyccKkoe M300pa3uTeNbHOE MCKYCCTBO: MO3auKH, (hpecku, MKOHBL. TBOpYECTBO
®eodana ['peka, Auapes Py6nesa. [Tpurnamenue MBanom Il nHO3eMHBIX MacTepoB. AHCaMOIb
Mockosckoro Kpemis.

Pasznen 4. Poccust B XVI-XVII BB.
4.1. Poccust u mup B XVI B.

Poccuss B nHauane XVI B. 3aBepuieHue mporiecca OOBEAMHEHHsS] PYCCKUX 3€MeNb IOJ
BJIACTHIO BEJIMKHX KHA3EH MOCKOBCKMX. Benmukuii kHs3p Bacunumii III MBanoBuy. Ycunenue
BEJIMKOKHSKECKOM Bi1acTH. POpMUpOBaHKE annapara [eHTPaJIbHOIO yIIPABICHHUS.

Havano »snoxum Benukux reorpaduyeckux OTKPBITHM W pacHIMpEeHUE TOPU30HTOB
eBponelickoi nuBwiIn3zaunnd. OTkpbiTHE AMepuku. IlepBble KpyrocBeTHbBIE ITyTELIECTBUS.
CwmelmieHre OCHOBHBIX TOPrOBBIX NyTe B oOkeaHbl. «PeBomronus nen». CTaHOBIIEHHE
KaluTaTuCTUYecKnX (opM mpousBoacTBa U obOMeHa B 3amaanHoil EBpome, «Btopoe mznanue
KpPENOCTHUYECTBa» B CTpaHax K BocToky oT Dib0bI1.

Pedopmanus u koutppedopmanus B EBporne. Penurnosusie BoiiHbl BO @paHIu.

Onoxa NBana IV I'po3Horo. PerentctBo Benukoil kHaruau Enensl ['munckoit. Ilepuon
6osipckoro npasnenus. Opunnansuoe npunstie Manom IV napckoro tutyna. [IpaBurenscTBo
«36pannoit page»y. Pedopmbr 50-x rr. XVI B. OcoOEHHOCTH COCIIOBHO-TIPEICTABUTEIHHON
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MoHapxuu B EBpornie u Poccun. Onpuynuna. Criopbl 0 IPpUYMHAX U XapaKTepe OMPUYHUHBI B
HUCTOPUYECKON HayKe. BHemHss moiautuka MOCKOBCKOro rocyiapcrsa. BxiroueHue B cocTaB
Poccuu 3emens Kazanckoro n Acrpaxanckoro xancts. [loxon atamana Epmaka Tumodeesuua u
Hauano mnpucoenuHeHus 3ananHoi Cubupu. CouuanbHO-5KOHOMHUYECKOE DPAa3BUTHUE CTPAHBI.
ArpapHblii XapakTep SKOHOMHKM MOCKOBCKOro rocynaapctBa. Huskuil ypoBeHb ypOaHHU3aIMu.
[Tpeobnaganue apxanyHbIX clI0coOOB 3eMJIEIENNS U HaTypajIbHOIO X03siCTBA.

Poccus na pyoexxe XVI-XVII BB. DxoHOMUYECKHN KpU3KC B MOCKOBCKOM TOCYJapCTBE
koHna XVI B. Kpenoctanueckue TenaeHnuu: pakruyeckas ormeHa npasuia KOpreBa aus (yka3s
o 3anoBeaHbIX JeTax (1581) u 06 ypounbix netax (1597). CouuaibHble U TOJIUTUYESCKUE MOTHBBI
3aKpenolleHns KpecTbsiH. KpenoctHoe npaBo u mnomectHoe BoMcko. IlapcrtBoBanmne denopa
HBanoBuua

CmytHoe Bpemsa. bopuc T'omynoB. Jhxenmutpuii |. YrmyGnenue wu pacmupeHue
rpaxkaancko Bo#HbI. llapcTtBoBanme Bacunusa IV HBanosuua Illyiickoro. CoruanbHbie
IIPOTUBOpPEYMUS KAK ABWXKYINAs CHJla B IpakJaHCKoW BoiHe. [loBcraHueckoe Bolicko lBaHa
bonoruukoBa. Jixeamutpuii II. MlHOCTpaHHass MHTEpBEHLMA Kak cOocTaBHasg 4acTb CMYTHOIO
Bpemenu. Kynpmunamuss CmyTtbl. JloroBop o mnepegade IpecTona IMOJIbCKOMY KOPOJEBUUY
BnagucnaBy. Haumonanehbeii  3tan  CmyrtHOro  BpemenHu. llogbeM — HanumoHanbHO-
ocBoboauTeNnbHOTO NBMKeHUs. @opmupoBanue [lepBoro omomuenus. OCBOOOXKIEHUE CTOIHIIBL.
3emckuii cobop 1613 r. M36panue Ha npecron Muxauna d@enoposuua Pomanosa. CtonboBckuii
MUPHBII 10roBOp U JleyIMHCKOEe NEpeEMUpHE.

4.2. Poccust m mup B XVII B.

Pazputue ToproBiau M pemecia. YriyOjeHHE CHELUAIN3ALUU OTAEIbHBIX DPaliOHOB,
pa3BUTHE TOProOBBIX CBSA3€M MEXIy pa3HbIMU palloOHaMU CTpaHbl, MOSBICHHUE SIPMapoOK
Bcepoccuiickoro 3HaueHus. [lomuTuka mnpaBUTENbCTBA B cdepe BHYTPEHHEH M BHEUIHEH
toprosiu. Toproseii (1653) u Hoortoproseiii (1667) ycraBbl. IlepBbie MaHy(]aKTyphl.
Boccrannsa «byHTamHoro sexay.

[Tonutnaeckoe pazputue MockoBckoro rocyaapcra. CobopHoe ynoxenue 1649 r. —
oOmepycckuit cBoj 3akoHOB. LlepkoBHas pedopma u packon Pycckoit mpaBociaaBHOM LIEPKBU.

Cwmonenckass BoiiHa ¢ Peusto Ilocmonuroii. IlepesicmaBckasi pama W pelieHue o
BKJIIOUEHUHU YKPAaWHCKHUX 3€MeIb B cocTaB Poccuiickoro rocynapcrsa. Pyccko-nonbckas BoWHa.
AHIpPYCOBCKOE IEpeMUpHE.

Hosoe Bpems. Boiina B Hunepnanaax npoTuB HMCIAHCKOrO BiaabluecTBa. ['pakaaHckas
BoitHa B AHriuu. «IlopoxoBasi peBOJIOLUA» U U3MEHEHUS B OpraHU3allid BOOPY>KEHHBIX CHJI
eBponeiickux crpad. TpuauatuneTssst BoitHa (1618—1648) u Bectdanbckuit MUpHBIH 10TOBOP.
3akat moryuectBa umnepuu ['abcoypros u ycunenne Auriauu, @pannuu u ['ommanaun. Havano
KOJIOHM3ALlUU €BPOINENCKUMHU rocynapcTBamMu Teppuropuii CeBepHOl AMEpPHUKH.

Kynerypa Poccnn B XVI-XVII cromernsax. Pa3Butme Tpamuumii JpeBHEPYCCKOM
KyJlbTypbl U HOBblEe BesiHMs. IlosiBineHne knuronedaranus B 3amanHoil EBpone m B Poccum.
dopmupoBaHue CTapoodpsIIecKkoil KyabTypsl («KuTne nporonomna ABBaKyMay).

Pasputue marposoro 3o14ectBa B X VI B. (iepkoBb Boznecenus B Komomenckom, cobop
Bacwiust baxxennoro). [losiBjeHre HAITMOHAIBHOTO CTUJIS B pycckoit apxutektype XVII B. —
«pycckoe y3opoube». HoBble BessHMs B KUBONUCHU U apXuTekType koHua X VII B.

®opmupoBanne KynbTypsl HoBoro Bpemenu. I'ymanusm snoxu Bo3poxaennsa. XVII Bex
— BEK pasyma. Pa3BuTue 3KCIIEpUMEHTAIbHOrO ecrecTBo3HaHudA. IlepBbie mpocserurenu. T.
['066c¢, JIx. JIokk u ap. ApxutekTypa u xuBonuchk EBponst B XVII B.

Pa3nen 5. Poccus B XVIII Bexe.
5.1. Poccus u mup B XVIII Beke.

ITerp |. Heobxoaumocth peopm. uX 0COOEHHOCTH. DBOIONHUS COIUATBLHON CTPYKTYPHI
obmectBa. [lonuTHKa MepKaHTHIM3MA M TPOTEKIMOHM3MA, Boennas pedopma Ilerpa I.
CtpoutenbCTBO peryisipHol apmuu. Pekpyrckue HaOopbel. Co3mgaHue BOEHHOTro (ioTa.
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[IpeoOpazoBanus B 00JaCTH TOCYHapCTBEHHOrO ympaBieHus. (OCHOBHbIE NPUHLHUIBI U
pEe3yJIbTaThl: YCHUJICHHE CaMOJEPXKAaBHOM BIAacTH, LEHTpaIM3alMs, DPA3BUTHE OHOPOKpPATHH.
OtMeHa mnarpuapuiectBa, yudpexzaeHue CunHonma. CTaHOBJIEHHE PETYJSIPHOIO TOCYIapCTBa.
®opmupoBanue Poccuiickoli nmmnepun. OCHOBHBIE HAIPABIICHUS «EBPOIEU3ALUMN» CTPAHBL
HanpHelimee pacmmpenne Trpanun Poccuiickoit ummepuu. I[IpeoOpazoBaHusi B oOmactu
KyJbTypsl U ObiTa. MiTOrM M 3HaueHHEe MOACPHH3AIMU, €€ BIMSIHHUE HA MYTh HCTOPHYECKOTO
pasButus Poccuiickoro rocygapctBa. JlMCKyccuu BOKpPYr OLEHOK JearenbHocTH Iletpa |,
npo0iieMa 1eHbI pedopm.

Dnoxa «IBOPLOBBIX NEPEBOPOTOBY. 1725—1762 rr. ux npuurHbl. CEMUIIETHSIS BOWHA.

Poccus Bo Bropoit nonosune XVIII B. Onoxa Exarepuns! II. Pacnpoctpanenue uzaei
[IpocBemenus B EBporie. VX BiMsiHME B MOJUTHKE, OOIISCTBEHHOW JKW3HH, KynbType. Unen
Bonbrepa, 111. MonTeckse, XK.-XK. Pycco, dppaniry3ckoit « DQHIUKIONEAUN.

Bormpoc o npocsemnienHom abcomrotusme B Poccun. Ynoxxennas komuccus 1767—1769 rr.
KpenoctHoe XO3SIICTBO M KPEMOCTHOE IPaBO B CHUCTEME XO3SIMCTBEHHBIX M COLIMAJIBHBIX
oTtHomieHuid. OOOCTpeHHe COLMANBHBIX MPOTHUBOpeuMii. BoccTanue moja mnpeaBoaUTENIbCTBOM
Emenssna IlyraueBa. I'yOepuckast pedopma Ekarepunsr II. DopmupoBaHume COCIOBHOU
CTPYKTYpbl poccuiickoro oOmiectBa. [lomoskenue aopsiHcTBa. BHemnsas mnonutuka Poccuun
cepeaunbl U Bropoil nosoBuHbl XVIII B. Boiinel ¢ OcmaHCKOM MMIlepHed U UX Pe3yJIbTaThl.
VYuactue Poccun B pazgenax Peun [Tocnonuron.

Kpusuc abconrotuzma B psizie €BpoleHCKUX cTpaH. BoliHa ceBepoamMepuKaHCKUX
KOJJOHMM AHIIIMM 32 He3aBUCUMOCTh. Poccuiickas «/leknapauuss O  BOOPYKEHHOM
HelTpanutere». O0pazoBanue CIIA. PeBomronus Bo @panium.

Poccus u peomonus Bo @pannuu. [1aBen I. OcHOBHBIE YepThl, 0COOEHHOCTH U LIETH €T0
BHYTPEHHEH NOJUTHKU. YKa3 O «TPEXJHEBHOM OapuiuHe». YcCTaB O NPECTOJOHACIECAUU.
Buemnss nomurrka [lasna I. [Tpuuuner cBepxenus [1asna 1. JIBoprioBerii nepeBopot 1801 1.

Pycckas kynprypa XVIII B. Mneonorus IIpocBemieHnss m ee BIMSHHE Ha pa3BUTHE
pycckoit kynpTypsl XVIII B. CranoBnenue poccuiickoid Hayku. ['eorpaduueckue sKCIeTUITIH.
Coznanue AxkaneMuu XyJOXKECTB, pPacLBET pycckoro mnoptpera. JlocTmxkeHus B olnactu
MOHYMEHTAJIbHOU ¥ TOPTPETHOM CKYIBNTYpbI. Pa3BUTHE apXUTEKTYPHI.

Pa3neun 6. Poccniickasi ummnepust B XIX — nauasne XX B.
6.1. Poccuiickas nmmepust u mup B XIX Beke.

Anekcanap | Pedopmer mepBoii uerBeptm  XIX Beka. Poccus B cucreme
MEXIyHapOJHBIX OTHOIIEHUH. YYacTue B aHTU(PPAHIY3CKUX KOATMIMSIX. THIB3UTCKUN MUD U
ero nocneAcTBus. Yuactue Poccun B KOHTHHEHTaJIbHOM Osiokasne. OTeuecTBeHHas BoiiHa 1812 r.
3arpaHnyHbIe TIOXOJBI pyccko apmuu. Benckuii konrpecc. WueliHple OCHOBaHUS U
noJuTu4ecKast poiib «CBALIEHHOTO COK03a».

Pepomtorinonapusm B EBporne. J[Bukenue 1ekaOpucToB.

Huxkonaii |. T'ocynapcTBenHslit cTpoit B HukosnaeBckoil Poccun. Pone CoOctBenHoit Ero
HUmneparopckoro BenuuectBa Kanuensipuu B mporecce BbIPaOOTKH MPaBUTEIbCTBEHHBIX
pemennii. Konudukamus 3akononarensctBa. KpectbsiHckuii Bonpoc B rjapctBoBanue Hukomas .
IlepemeHbl BO BHEIIHEMOJIUTHYECKOM Kypce BO BTopoi yetBepTH XIX B. BoitHa Ha CeBepHOM
Kagkaze. Poccus u eBponelickue peBomtonuu. Onoxa 1848 r. («BecHa Hapo1oB») U U3MEHEHUS
BO BHYTpHUIOJUTHYECKOM Kypce Poccnn. KpsiMckast BoliHa.

ITpomsitnenssiii nepeBopotr B EBpone u Poccum: oOmiee n ocobenHoe. Baxueiimme
ycioBus nepexona Poccun k MHIyCTpHabHOMY OOLIECTBY — PELIEHUE KPECThSIHCKOIO BOIpoOca
U OTPAaHUYECHUE CaMOJIEPKABHUS.

Pycckas oOiecTBeHHas MbIciib BTOpoil uetBeptu XIX B.

Benukue pedopmer Anekcanapa Il xak MomepHH3alMOHHBIN TpoekT. KpecTbsHckas
pedopma 1861 r.: mpuUMHBI, dTAMbl MOATOTOBKH, MOCIEACTBHSA. 3eMCKas, TOpojCcKas, cyacOHas
pedopma. Pedbopmbr B obmactu obOpa3zoBanus, nedaru. Boennas pedopma. CoruanbHbie U
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SKOHOMMUEcKUe nocnenctsusi Benukux pedopm. Unaycrpuanuzanus u ypoanuzanus. Pazputue
JKEIIE3HOIOPOKHOMU ceTh. Pyccko-Typerkas BoiiHa (1877-1878).

Pycckoe HapomHumyecTBO: OocBoeHHME U Tepeocmbicienue Hacienus A. W. 'eprena.
Xoxzaenue B HapoJl. PeBomonmonnsiii Teppop koHma 1870 — navana 1880-x rr. [lesrenpHOCTD
opranuzanuu «Hapomnas Bossi». IlombiTkm aumanora Biactd u obmectBa B 1878-1881 rr.
Y6uiicTBO HapoAOBOIBIIAMU UMIIepaTopa Anekcanapa II.

Anexkcannp Ill. Manudect o HesplONeMocTH camojaepkaBus. Bompoc o mporpamme
HOBOT'O I[apCTBOBAHUS: KOHTPpe(OpPMBI MM MOJUTHKA CTA0WIM3AIMH. DKOHOMHUYECKUH POCT
1890-x rr.: mpuuuHbl U MacmTaObl. bym skene3HomopokHoro crpoutenbcTBa. DopmupoBanue
HOBBIX MPOMBIIIUICHHBIX PETHOHOB.

CranoBnenue 0j0koBOM cuctembl B EBpore konma XIX — nawama XX B. IlepBbie
MapKCUCTCKHUE KPYyk K. OCOOCHHOCTH pycCKOTo Mapkcu3ma pybexa XIX—XX BB.

6.2. Poccuiickas nmmepust u mup B 1900-1917 rr.

OO011re UTOru poCCUiCKON MOJIEpHHU3AIIMH K Hadaly XX Beka.

3aporkJieHue MOJUTHYECKUX opraHu3anuil u naptuil B Poccun B xoHne XIX — Hauane
XX B. IlepBas poccuiickas peBomtoniusg. Manudect 17 oktsaOps 1905 r. u ero mocieacTBus.
MockoBcKkoe JIekaOpbCKOe BOOPYKEHHOE BoccTaHue. ['ocynapcTBeHHas qyma Hadana XX Beka
KaK MEPBBIi ONBIT POCCUMCKOT0 NapiiaMeHTapusMa. « IpeTbentoHbCKas MOJUTHYECKAs CUCTEMA.
CronbImuHCKas arpapHas pedopma.

[lepBas MupoBass BoWHa M ydactue B Hel Poccuu. Drtamnbl BOEHHBIX ACHCTBUN Ha
Bocrounom ¢ponte. CommanbHbie MOCICACTBUS MUPOBOH BOWHBI: MaccoBas MOOWMIIM3AIWS,
OekeHIIbl, Ae3epTuphl. PocT BiusHUS OOLIECTBEHHBIX OpraHu3anuii: Becepoccuiickuii 3eMckuit
coro3, Bcepoccuiickuii coro3 ropoaos, 3emrop. @opmupoBanue IIporpeccuBHoro 06yo0ka, €ro
TpeboBanus. Hapactanue moiutuyeckux MpoTUBOpeunii B sstuBape — gespaine 1917 r.

Kynerypa B Poccun XIX — Hagama XX B. IIpoMblluIeHHAs: peBONIOLUSA U €€ POJIb B
pa3BUTUU TEXHUKHU U TEXHOJOrnu. HoBble TEOPUH B M3YUEHHMH KUBBIX CYILECTB. DBOIIOLMUOHHAS
teopusi Y. [lapsuna. BosnukHoBeHue reHetuku. McciemoBanuwsi B o0iactu  (U3HOIOTHUU
4eJI0BEeKa U NMCUXO0JIOTHH. BKilag poccuiickux ydeHbIX B pa3BUTHE MUPOBOil Hayku (pabots! H.H.
Jlo6aueBckoro, meproanyecKkas cuctemMa xuMmuueckux snementoB [[.1. Menneneesa, paboTsl 10
¢uzuonoruu W.I1. [TaBnosa u ap.).

«3onotoit u CepeOpsiHbI BEK» pycckod aurepaTyphl. [lepexon K peanrcTUyecKoMy
UCKYCCTBY B IPOU3BEACHUAX YYaCTHUKOB «ToBapullecTBa NEPEABUKHBIX XYIOKECTBEHHBIX
BBICTaBOK.

BnusiHue ctuist MoziepH B MUPOBOM M POCCHUICKOM HCKyccTBe. Pa3BuTHe HallmOHAIBHON
TEaTPAIbHOW U MY3BIKAJIBHOW KYJIBTYPBI.

Paznen 7. Poccusi u CCCP B coBetrckylo 3moxy (1917-1991).
7.1. Pa3zButust Poccun u CCCP B 1917-1945 rr.

[Ipuunnel peBosonoHHoro kpusuca 1917 r. ®espanbckue codbitus B Iletporpane.
Otpeuenue Hukonas II. Ilpuuunsr u gopmbl B3aumoneiictBus IlerpocoBera u BpemeHnHoro
npaBuTenscTBa. [lomuTika GOIBIIEBUKOB MO OTHOLIEHUIO K BpeMeHHOMY NMpaBUTENBCTBY U €€
JUHaMHKa — OT MNojaJepKku [[BoeBnactus k no3yHry «Besg Bmacte coseram!». Hronbckuii
Kpusuc, koHen JIBoeemactus, «KopHuioBckmid wmsTex» M ero mnojasieHue. Hapacranue
HDKOHOMHYECKUX TPYAHOCTEH, paJMKaln3alMs LIMPOKUX HApOJHBIX MacC, pOCT BIUSHUSA
OombiieBukoB. CokpallleHHe COIUaNbHON 0a3bl CTOPOHHUKOB BpeMeHHOro mpaBUTENbCTBA.
CeepxeHne BpemeHHOro MpaBUTENBCTBA, 3aXBaT BIAcTU OOJNbIIEBUKaMU B OKTsOpe 1917 r.
Co3bIB ¥ pa3roH YupeautenbHoro codpanus. opMupoBaHrUe COBETCKON roCyAapCTBEHHOCTH:
CoBeTr HapoAHBIX KOMHCCApOB, BhICIINI COBET HAPOIHOTO XO34MCTBA U MECTHBIE COBHAPXO3BI.
Cosznanne BUK. Criopsl BOKpyr HanuoHanu3auuu npombiinuieHHOCTH. Koncturyuuss PCOCP
1918 r. bpecrckuii Mmup
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I'paxxnanckast BoiHA Kak OCOOBIM dTam peBONIONMHU. BoccTaHWe 4YexXOCIOBaIKOTO
Kopiyca. BeicTyruieHne neBbIx 3cepoB. PeBomtonus B I'epMaHuy UM BBIBOJ HEMELKUX BOMCK C
tepputopun Poccun. OcHOBHBIE (POHTHI ['pakIaHCKOW BOWHBI M BOCHHBIC JIEHCTBHS Ha HUX.
NutepBeHurss UWHOCTpaHHBIX BOWCK. HMpeomoruss benoro ABMKEHMS U BaKHEWIHE
npaBuTeabCcTBa «Oenbix»: KOMVYU, JlupekTopus, IpaBUTEILCTBEHHBIE CTPYKTYyphl A.B.
Komyaka u A.W. JlenukuHa. Y IeNbHBIA BEC MOHAPXUYECKUX, THOEPATIEHO- TEMOKPATUYECKUX U
COITMATMCTHYECCKUX TEUYCHHH B «Oermom» aBwkeHuu. Kpacuelii m Oenbiii Teppop. [lomuTuka
«BoenHoro koMMyHHu3Ma». COBETCKHE HACOJIOIMUYECKME M KYJIbTypHbIE HOBALlUM IE€PUOJA
I'pasxk1aHCKOM BOMHBI.

Cynp6a u 3nauenne HOIla. Kpusucsl HOIla u ux 0OBbEKTHBHBIC IPUYUHBI. Y TBEPKACHUE
OJIHOTIapTUHOMN mosmTrueckor cuctembl. O6paszoBanue CCCP. KynbprypHoe pa3Butue B 1920-¢
rr. [lomuThka nHMKBUAAMK OE3rPaMOTHOCTH M €€ TNPAKTUYECKHE pe3yJbTaTbl K KOHILY
necstuiietus. [lomutuueckas 6opr6a B mapTHH U TOCYIapCTBE.

CCCP B roxel nepBbix msatmwierok (xonen 20-x rr. — 30-e rr.). Ilepexox x moiuTHKE
dopcupoBanHoil uHAycTpuanuzauuu. llepexonx K MOJIUTHKE MAaCCOBOW KOJIJIEKTUBU3ALIWU.
®opmupoBaHue pexrMa Ju4HON BiaacTh CTajlliHAa M KOMaHAHO-3aJMHHHUCTPATUBHON CHCTEMBI
yIpaBieHUsi rocynapctBoM. OKOHYATENbHOE CBEPTHIBAHUE BHYTPUIAPTUMHOW JEMOKpPATHUH.
3aBepuieHre TpaHchopManmuM TApTHH B OCHOBHYIO BIIACTHYIO CTPYKTYPY MEXaHH3Ma
ynpasinenuss CCCP. Koncturynus CCCP 1936 r. MaccoBelii 5HTy3Ma3M — IPUYUHBI U
pesyabTathl. Kynerypnas peBomtonusa. I[lpocsemenne u obpazosanue B CCCP B 1930-x rr.
['ocynapcTBeHHBIN KOHTpPOJIb Haj cdepoit uckyccrBa. Konuenuus «couroponaay. I'eHepanbHbIi
IUIaH PeKOHCTPYKUUU MockBbl. CTpOUTENBCTBO METpO. TEeHAEHIMH B apXUTEKType U HUX
Borutomenue B 1930-e rr. CtaHOBIEHHE COBETCKOrO KuHeMaTorpada. My3blkalbHOE UCKYCCTBO
U €r0 00pas3Ilbl.

Buemnsis monmutuka CCCP B 20-30-¢ rr. [estenbHocts KomuntepHa. «Benukas
nenpeccusi» 1929-1933 rr. Ha 3anane u nouck BeIxoja u3 kpusuca. [Ipuxon k Biactu B Utanun
u ['epMaHuy QammcTCKOro ¥ HaAMCTCKOTO pesKuMoB. OO0CTpeHHEe MEXTyHAPOJHON CUTYallUU B
koHie 1930-x rr. Boopyxennbie koHGMKTH Ha JlanmbHeM BocToke. MioHXeHCKast KOH(pEepeHITHS
1938 r. u e& mocnenctBus. CoBercko-repmanckuii gorosop 1939 r. (makr PuGb6enTtpomna-
MoiioToBa) U cekpeTHbIe POTOKOIIbI K HeMy. Hauano Bropoit MupoBoii BOHHBI.

I'epmanckuii mian «bap6apocca». Hananenue namucrckoit I'epmanun Ha CCCP. boeBble
nevctBust getom 1941 — 3umoit 1941/42 rr. . MaccoBblii T€pOM3M COBETCKHX BOHWHOB.
Baxneiimne cpaxenus nera — ocenn 1941 r. CmoneHckoe cpaxenHue, KueBckoe cpaxkeHue,
obopona Oneccol, obopona CeBactomnodsi, biokana Jlenunrpana.

IToGena moxy MockBOH M €€ HCTOPUYECKOE 3HaueHHe. AHTHTUTIEPOBCKas KOATMLHUS.
HaunbGonee 3HaunMble pelIeHUS COBETCKOIO IMPABUTENBCTBA MO OpraHU3allMy OTIOpA Bpary:
coznanne ['ocynapctBenHoro Komurera OOGOpOHBI, MepeBOJ] NMPOMBIIUIEHHOCTH Ha BOEHHBIE
PEJIbChl, MaccoBasl 3BaKyalysl MPOMBIIIIEHHBIX MOITHOCTEHN, TepMaHEeHTHAsE MOOUITU3aLUS.

MaccoBble TpeCTyIUIEHUS THUTIEPOBLEB HAa BPEMEHHO OKKYIMPOBAHHOM TEPPUTOPHUU
CCCP. becuenoBeuHoe OOpallleHHE THUTIEPOBIEB C COBETCKMMH BOCHHOIUICHHBIMHU.
CraHOBJIEHHME TAPTU3aHCKOTO JIBUKEHUS B ThUTY IPOTUBHUKA.

CranuHrpajackue CpakeHue — pellalluil aKT KOpeHHOro mnepeinoma B Benukoit
OteuecTBeHHOM 1 BO Beelt Bropoii MupoBoii BoiiHe. Kypckas OMTBa 1 OKOHUYATEIbHBIN NEpexo/
cTparernueckoil nHunuaTuBel K KpacHoil apmuu. OKoHYaTeIbHOE OCBOOOXKAECHHUE TEPPUTOPUN
CCCP u ocobonutensHblii moxox B Boctounyio u Llentpanmsayio EBpomy. Baxwneiimme
cpaxkeHus: onepanus «barparnon», fccko-KnmuneBckas onepanus, bynanemrckoe cpaxxenue,
Bucno- Opepckas onepauus, banaronckoe cpaxenue, bepnunckas oneparus. OcBoO0OXIeHIE
IIparn. Kanutymsauus ['epmanun.

KynsTypa B roznsl Benukoii OTeuecTBEHHOM BOWHBI.

Terepanckas, Sntunckas u Ilorcmamckas koHdepenmmun. DdopmupoBaHHe OCHOB
SAITUHCKOTO IOCIIEBOEHHOIO MUPOYCTPOMCTBA.
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CoBercko-smoHckas BoHa 1945 1. m aroMHbIe OOMOApIUPOBKU STTOHCKUX TOPOJOB CO
croponbl CITA. Kanutynsauus AnoxHun.

Hrorn Benukoit OteyectBeHHO 1 BTOpoit MupoBoii BoitHbl. Pematommii Bkinag CCCP B
node1y aHTUTUTIIEPOBCKON KOATUIUH.

7.2. PazButue CCCP B 1946—-1991 rr.

ITocneBoeHHOE BOCCTaHOBJIEHHE OSKOHOMHKH. «Ilo3muuii crammumsm»  (1945-1953).
VYxecToueHHe NOIUTHUECKOTO PEXXKUMa U UE0JI0OTHYECKOI0 KOHTPOJIS. «X0JI0/IHAsl BOWHa» U ee
BJIMSHUE HA COLMAJIbHO-dKOHOMHUYECKOoe pa3BuTHe crTpanbl. «[lman Mapmamna». Co3nanue
HATO u EDC. Coznanne COB u OB/I.

«Ottenenby (Bropas mojoBuHa 1950-x — mepBas monoBuHa 1960-x 1T.). XX CcBhE3a
KIICC. VYcnexu B ocBoeHnmn kocmoca. 3aBepuienne B CCCP mpomecca ypOaHu3zauuu u
SKOHOMMYECKHE MOCIeACTBHS 3TOr0. [IpuunHbI OTCTpaneHus: XpyuieBa OT BIACTH.

BnacTh 1 o6mectBo Bo BTopoii nosoBuHe 1960-x — navane 1980-x rr. [Ipuxoxa x Biactu
JI. U. bpexnea. DxoHomuueckue pedopMbl cepenauHbl 60-X TOAOB, NPUYUHBI UX
He3aBepieHHoctd. CCCP — BTopast skoHOMHKA Mupa. [luHaMuka SKOHOMHUYECKOTO Pa3BUTHUSA
CCCP B cepenune 1960-x — nHauane 1980-x rr. mo cpaBHEHHUIO ¢ BEAYLIMMHU CTpaHaMU 3anaja.
[TpyunHBl CHM)KEHUS TEMIIOB 3KOHOMHYECKOIO Pa3BUTHS U IMOSBICHUS KPU3HUCHBIX SIBICHUN K
Hauany 1980-x rr. OTcraBaHue B MPOU3BOAUTEIBHOCTH TPY/JA, B KOMIBIOTEPHBIX TEXHOJIOTHSIX,
B HAYKOEMKHX OTPAaCIISIX IPOMBIIIIEHHOCTH. POCT «TeHEBOI SKOHOMUKUY.

Curyanust B cenbCkoM XoazsiiicTBe. [IpuunHbI Heyaay B pELICHUH MPOAOBOIHCTBEHHOMN
npobnemel. BeiHYXIeHHOE yBenuueHue ummopra 3epHa. CoBerckoe OOIIECTBO B MEPUOJ
«no3anero counanuzmay. [Ipunsatue Konctutynuun CCCP 1977 r. Pa3psaka mexayHapoaHOU
HanpspkeHHocTH B 1970-e rr. Ycunenue BHemHenoautuieckux Bbi3oBoB st CCCP B nepBoit
nosoBuHe 1980-x rr.

PazButue kynetypsr u wuckycctBa CCCP B mocieBoeHHBIM mepuoj. CoBeTcKuit
KHHemartorpad nociaeBoeHHOro nepuoja. Pazsurue teneBuaeHus. PopmMupoBaHue KylbTypHOTO
aHjAerpayHjia.

[Tonbitkn pedopmupoBanuss CCCP Bo Bropoil momnoBune 1980-x rr. dopmupoBaHue
UJEO0JOTMH HOBOTO Kypca: «yCKOPEHHE», «TJIACHOCTBY, «IEPECTpOilka». DKOHOMHUYECKas U
nojauTHyeckas peopma. BHelmHAA NOIMTHKA eprojia «nepecTpoiikm». « HoBoe MbllieHuey.

«Ilapax cyBepeHUTETOB» — TMPUYUHBI U CIEACTBUSA. [IpUUMHBI BO3HMKHOBEHUS U
oboctpenust mpotuBocTossHus pykoBojctBa PCOCP u pykoBonactBa CCCP. «HoBoorapesckuit
npouecc» U goroBop 00 yupexaenun Coro3a CyBepennbix ['ocynmapers. Ilyru ['KYII,
yupexaenue Conpyxectsa HezaBucumeix I'ocynapers, u pociyck CCCP.

Pa3znen 8. CoBpemennas Poccuiickas ®@enepamus (1991-2022).
8.1. Poccus B 1990-e rr.

OKOHOMHMYECKOE U coLuanbHO-noauTHueckoe paszpurue Poccum B 1990-x rr. OTkas or
COBETCKOW IJIAHOBO-AMPEKTUBHON CUCTEMBI B CTOPOHY PBIHOYHOM 3KOHOMHKH. JlnOepanbHas
KOHIenus poccuiickux pegopm. «LllokoBas Tepanus» skoHOMUYecKUX pedopm B Hauaie 90-x
rogoB. Hapactanue HeratuBHBIX mnociencTBuii pedopm. LleHTp M poccuiickue pervoHsl,
noanucanue MenepatuBHOro 1orosopa 1992 r.

[Tonutnueckuii kpuszuc 1993 r. u ero pazpemenue. Konctutyiusa Poccuiickoit denepannu
1993r. Oxonomuyeckuii kpuzuc 1998 r. Haznauenune npembep-munuctpom PO B. B. Ilytuna u
BCTaBUINE NE€pPe/l HUM IIEPBOOYEPEIHbIE 3a/1aUH.

Buewnss nonutuka. Kype CIIA u HATO Ha MMpOBYIO TETEMOHHUIO B paMKax OCTPOECHHUS
oaHonoyisipHoro mupa. Berymnenne Poccuiickoit ®@enepauin B G8 u B CoBer EBpombl.
BombGapmupoBkn CIHIA u HATO HrocmaBum B 1999 1. Kak mepenoMHBIA MOMEHT
B3auMooTHoeHnt Poccun ¢ 3anmanom. Kynstypa Poccuu B konie XX Beka.

8.2. Poccusa B XXI B.
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DKOHOMHUYECKOE U COIUAIBHO-TIOJUTUYECKOE pa3BUTHE CcTpaHbl B Havaie XXI B.
N36panue B 2000 r. B.B. Ilytuna npesunentom Poccuu. IlpuoputeTsl HOBOro pyKOBOJICTBA
CTpaHbl. YKpEIUICHHE «BEPTUKAIIU BIaCTU», CO3[JaHue (pelepabHbIX OKPYTOB.

[Tepensbpanue B.B. Ilytuna mnpesumentom B 2004 1., TIaBHBIE TIOJOXKEHUS €rO
MOJIMTUYECKOW  mporpamMMmbl. Poct  ycroiiumBocT  monuTHyeckoil —cucremsl  Poccun,
KOHCOJIMIALMS BEAYIIUX TMOJMTHYECKUX CUJI cTpaHbl. boprba ¢ Teppopu3MoM Ha TEpPUTOPUU
P®. N36panue B 2008 r. npesugentom PO JI. A. Mensenepa, aestenbHocth B.B. Ilytuna Ha
NOCTy IpeMbep- MUHUCTpa. [lpunsaTie HoBO# BoerHO# nokTpuub! (2010). Ilepensdpanue B. B.
[Tytuna npe3ugeaTom PO B 2012 u 2018 rr. Konctutyuunonnsiit pedpeperaym 2020 r.

Mangemust KOBUJ] u ee BnusHue Ha skoHOMHKY Poccuu. Jlemorpaduueckue morepu ot
MaHJEMUU.

Buewnss nonutuka B 2000-2013 rr. Berynnenne P® B BTO. IIponomkenue pacimupenus
HATO mna Bocrok. Otkaz3 HATO yuurtsiBath wuHTEpechl Poccun. Otxom Poccuum ot
OJIHOCTOPOHHEW OpHEHTAllMd Ha CTpaHbl 3amaja, CTaBKa HAa MHOTOBEKTOPHYIO BHEIIHIOIO
nonutuky. Berynmnenue PO B LIIOC u BPUKC. NHTerpanmonHsie Npoueccsl Ha MOCTCOBETCKOM
npoctpanctee. Coznanue OJIKB. O6pazoBanue Coros3noro rocynapcrsa Poccun u benopyccum.

@EeHOMEH «IIBETHBIX PEBOJIOLMIY B MUPE U Ha MOCTCOBETCKOM mHpocTpaHcTBe. Poccus u
«opanxeBas pesomonus» 2004 r. Ha Ykpaune. ['ocynapctBennsii mepeBopotr 2014 r. Ha
VYkpaune u ero nocnenctsusi. Boccoenunenue Kpeima n CeBacronosnst ¢ Poccuelt, coznanue
JIHP u IHP. O¢dunmansuoe npuznanue JIHP u IHP Poccueit. Hayano cnenuanbHOM BOGHHOM
omnepanuru Ha YKpauHe.

Kynberypa Poccun B Havane XXI B.
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5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA JUCIUIIJIMHBI

B PE3YIbTATC OCBOCHUA AWMCHUILIMHBI CTYACHT JOJIKCH!

Pazpen
1

Pasznen
2

Pasznen
3

Paznen
4

Pasnen
5

Paznen
6

Pasnen
7

Paznen
8

3HATh:

— OCHOBHBIE HCTOPHYECKHE OTalbl pPa3BUTHS OOIIECTBA; OCHOBHBIC
TEH/JEHUUH OTEYECTBEHHOM MCTOPUM B KOHTEKCT€ MHUPOBOM HCTOPHH C
JPEBHENIINX BPEMEH 110 HACTOSIIEE BpEMS;

— OCHOBHBIC JIaThl, YYaCTHHKOB M PE3yJIbTAThl BAKHEHIINX HCTOPHUYCCKUX
COOBITHIA;

— MeCTO ¥ posib Poccu B HCTOPHH YeI0BEYECTBA U B COBPEMEHHOM MHUPE;
HauOoJiee CYIICCTBEHHBIC CBSI3M W TPHU3HAKU HCTOPUYCCKHX SIBICHUHA |
MPOLIECCOB.

YMeTh:

— YUYUTBIBATb LICHHOCTHU MHpOBOfI n pOCCHﬁCKOﬁ KYJbTYPbI IJId PA3BUTHA
HAaBBIKOB MCKKYJILTYPHOI'O JHUAJIOTa,

— HCIIOJIb30BaTh 3HAHWE M TIOHMMaHHE MPOOJIeM YeJIOBEKa B COBPEMEHHOM
MHpE;

— OpPHUCHTHUPOBATHCA B MUPOBOM HCTOPUYCCKOM ITPOLECCE, aHAITM3UPOBATH
MponecCbl M ABJICHHUA, NPOUCXOLANIUC B O6I_I_ICCTBC; COOTHOCUTHL HX C
HCTOPUYCCKH BOSHUKIIMMU MHUPOBO33PCHYCCKMUMU CUCTEMAMM

— OIpenensaTh COOCTBEHHYIO MO3HUIMIO MO OTHOLIEHHIO K OKPYKAIOLIEMY
MHUpPY,  OCO3HaBaTh CaMOOBITHOCTb POCCHHMCKOH HUCTOpUH, U €e
HEMOCPEJCTBEHHYIO B3aMMOCBSI3b C  PA3IUYHBIMH  J3TUYECKHUMHU,
PEIUTHO3HBIMU M IEHHOCTHBIMHM CUCTEMaMH, COOOIIECTBAMMU.

Biaagern:

— HaBBIKAMU ONPEENATh U apTyMEHTUPOBAHO MPEACTAaBIATH COOCTBEHHOE
OTHOIIEHHE K TUCKYCCHOHHBIM MpobjieMaM HCTOpPUH, OMHPAsCh HA 3HAHUE
MHPOBOM U POCCUHMCKOM HMCTOPHUM, COLMOKYJBTYPHBIX Tpaguuui Poccun u
MHpA;

— HaBbIKAMU  OILIGHOYHOM  JIeATeNbHOCTH (YMEHHE ONpeleNsiTb U
00OCHOBBIBATh CBO€ OTHOIIEHHE K MCTOPUYECKHUM U COBPEMEHHBIM
COOBITHSIM, UX YYACTHUKAM);
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— TMpUEMaMH HCTOPUYECKOTO OMUCAHUS (paccka3z O COOBITHSX, MpOIeccax,
SIBJICHUSX) M OOBSACHEHHS (PACKpPBITHE NPUYMH M CIEJICTBHH COOBITHH,
BBISIBJICHHE B HHUX OOIIET0 W Pa3IUYHOTO, ONPEICIICHWE WX XapakTepa,
KJIacCU(UKAIHS U JIP.).

B pe3yiibTare OCBOSHHMS IMCUMILUIMHBI CTYJICHT JIOJDKEH MPUOOPECTH CICAYIOIINES KOMHEMEeH YUY U UHOUKAMOPbL UX 0OCHUNCEHUS

Kon ) | HAaNMEHOBaHHe
HHAUKATOPA  OCTUKEHUS
YK

Kon u nanmenosanue YK

11

12

13

— YK-5.1. 3Haer OCHOBHEIE
conanbHO-(puIocopckue

MTOJAXO/IbI; 3aKOHOMEPHOCTH U
TPaKTOBKH HCTOPHUYCCKHUX + + + + + + +
SIBJICHU; IIOHUMAET
CYIITHOCTh KYJIbTYPHOTO
pa3HOO0Opa3us B 00IIECTBE;

— VYK-5.2. YMmeeT noHuMaTh
u BOCIIPUHUMATh
pazHooOpa3ue oOimecTBa B
COLIMATTbHO-UCTOPUYECKOM,

TUYECKOM U  (umocohckom

YK-5. Crniocoben BOCIIPUHUMATh )
KOHTEKCTax,

MEXKYJIbTypHOE pazHooOpasue o0IiecTBa B
COLIMAJIbHO-UCTOPUYECKOM, OSTHYECKOM U
¢dbunmocopcromM KOHTEKCTAaX

- YK-5.3. Bnaneer
HaBBIKAMHU aJICKBATHOTO
BOCTIPUSITHSI
MEKKYJIbTYPHOTO
pazHooOpa3usi ofmiecTBa B
COIMATTLHO-UCTOPUICCKOM,
THYEeCKOM U  (procodhckom
KOHTEKCTaX;
KOHCTPYKTUBHOTO
B3aUMOJICICTBUSI B MHpE
KyJIbTYpHOTO MHOT000pa3usi

c UCIIOJIb30BAHUEM
MPU3HAHHBIX ATHYECKUX
HOPM.
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITHUS

HpHMeprIe TEMbI IPAKTUYECCKHUX 3aHSATHI 10 JUCHUILINHE.

Ne i/ ngiziieﬂlam TeMbl MPaKTUYECKUX 3aHITUI Yacrl

1 1 OcCo0eHHOCTH UCTOPUH KaK HayKd. XPOHOJIOTHYECKHE 5
u reorpadudeckue rpaHuilbl Poccuiickoit ncropun

9 9 Hapone! 1 nonutnyeckue oopazoBaHust Ha 5
TEPPUTOPUU COBPEMEHHOM Poccuu B IpEBHOCTH.

3 2 OTHOreHe3 ciaBsiH. BocTouHsle ciaBsHe 110 2
o0pa3oBaHMs rocyjapcTBa

4 2 O6pazoBanue rocynapcrsa Pyce. 2

5 2 Pych B konue X — nauazne XIII B. 2

6 3 IIpotuBocTOossHME Pycu BOCTOUHOM M 3anaHON 5
arpeccuu
OcoOeHnHocTH 00pa30BaHUs PyCCKOTO

7 3 [EHTPaIN30BaHHOTO FOCYAapCTBa, HAYaJI0 €T 2
CTaHOBJICHUS

8 3 3aBepieHre 00pa3oBaHuUs PyCCKOro 2
[IEHTPAJIM30BAHHOTO rOCYy1apCTBA

9 3 JlpeBHepycckast KylbTypa, pojib IPaBOCIaBUs B 2
CTaHOBJICHUH €IMHOTO TOCYAapPCTBA.

10 4 Onoxa MBana IV I'po3zHoro 2

11 4 CwmyTtHoe Bpemsi B Poccuu, ero uToru 2

12 4 CkJaipIBaHHE CUCTEMBI KPEIIOCTHOTO IIPaBa 2

13 4 [TpoGnembl U3yyeHus BHYTpEHHEH U BHEIIHEH 5
noautuku Poccun XVII BB.

14 5 Pedopwmsl Iletpa I, ero BHEIIHSSA NOIUTHKA 2

15 5 Onoxa IBOPIIOBBIX MepeBOpoToB M Hacieaue [letpal | 2

16 5 Pedopmbl Exatepunsl |1, e€ BHEIHS MoMTHKA. 5
[TaBen |.

17 6 Poccuiickas umnepus u mup B nepBoii uetBeptu XIX 5
B.

18 6 POCCI/IfICI(&fI UMIIEpHS U 3T0Xa HAIIMOHAJIbHBIX 9
PEBOFOIIHIA

19 6 Bpewmst Bennkux pedopm 2

20 6 Pa3sutne Poccun B koHue XIX B. 2

21 5 [MepBas pyceKast pEBOJOLHS H H3MCHEHHE 5
MOJUTUYECKON CUCTEMBI.

22 6 [TepBast MupoBas BOWHa, e€ mociencTBus s Poccun | 2

23 7 Benukas Poccuiickas peBomrorust (1917-1922) u ee 5
OCHOBHBIE JTAITbI

24 7 CCCP B 20-30 rr. XX B. 2

25 7 Benukas OreuecTBeHHas BOMHA. 2

26 7 ['eHOIIM COBETCKOTO HApO/Ia HAa OKKYITMPOBAHHBIX 5
TeppUTOpUsIX B roJbl Bennkoit OTeuecTBEHHOM BOMHBI

27 7 CCVCP B IIOCJIEBOEHHBIE roabl. Hauaio xoimogHon
BOMHBI.

28 7 CCCP B 50-80 rr. XX B.
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29 7 Onoxa «nepectporikn» Pacmag CCCP. 2

30 8 HavanbHblii 3Tall B CTAaHOBJIEHUN COBPEMEHHOM 2
Poccun.

31 8 Copemennas Poccust B XXI B. 2

32 8 HcTopus «Manoi poauns» B ucropuu Poccuu. 2

7. CAMOCTOSTEJIBHASA PABOTA

CamocTosiTenbHas paboTa MPOBOAUTCS C LIEIbI0 YIiyOJaeHus] 3HAaHUM MO JUCIUILIMHE U
pelyCMaTpUBAET:

— O3HaKOMJICHHE U MPOpabOTKy PEKOMEHIOBaAaHHOU JUTEPATyphl, pabOTy C 3JIEKTPOHHO-
OMOMMOTEYHBIMU CHCTEMaMU, BKIIIOUas IMyOJIMKAIMM W3 HAYYHBIX JKYPHAJIOB, IUTHPYEMBIX B
6azax Scopus, Web of Science, PUHII;

— yuactue B cemuHapax PXTY um. M. MeHzeneeBa no TeMaTuke TUCIUILIMHEI,

— TMOATOTOBKY K BBIOJHEHUIO KOHTPOJIBHBIX PabOT [0 MaTepHally JIEKIIMOHHOTO Kypca;

— MOJTrOTOBKY K cliaue 3auema c¢ oyenkou (2 v 3 cemectp) MO AUCIUILINHE.

[InanupoBaHne BpeMEHU Ha CaMOCTOSITENbHYIO paboTy, HEOOXOIUMOro Ha H3y4YCHHE
JTUCIUIUIMHBI, CTYACHTaM JIydllle BCErO0 OCYIIECTBISITh Ha BECh IMEPHOJ H3YUYCHHUS,
npelycMaTpuBasi IpU 3TOM PEryJIpHOE MOBTOPEHHE MPOWMIEHHOro Marepuaia. Marepuail,
3aKOHCIICKTHPOBAHHBIA Ha JIEKIHSIX, HEOOXOJMMO PETYJSPHO JOIMONHITH CBEICHUSMHU U3
JUTEPaTypHBIX HMCTOYHHUKOB, IMIPEJICTaBICHHBIX B paboueit mnporpamme. Ilpu pabote ¢
YKa3aHHBIMU WCTOYHHKAMH PEKOMEHIYETCS COCTaBJIATh KPATKUH KOHCIIEKT MaTrepuana, ¢
00s13aTeIbHBIM (UKCHPOBaHUEM OMOIHOrpadUueCKuX JaHHBIX HCTOYHHKA.

8. MIPUMEPBI OHEHOYHBIX CPEJICTB JJIsI KOHTPOJISA
OCBOEHMSA JUCHHUAIIJIMHBI

CoBokymHast OILlIEHKa IO AHWCIUIUIMHE CKJIQIbIBA€TCS W3 OLEHOK 3a BBINIOJTHEHUE
KOHTPOJILHBIX paboT. Bo BTOpOM cemecTpe mpeaycMOTpeHO 4 KOHTPOJIBHBIX paboThI, Mocie
BTOPOTO, TPETHETO, YETBEPTOTO M IATOTO pazzaena (MakcumanbpHas oneHka 100 Gamios), mo 25
0aJuIoB 3a KaXKIyro padoTy.

B TtperseM cemecTpe MNpeayCMOTPEHO 3 KOHTPOJIBHBIX paboThI, IOCIE IIECTOro,
cenpMoro paszenoB, mo 30 OGamioB, mocine 8 pasjgena — wuroroBas pabora, 40 OamioB
(MakcumanbHas onenka 100 6anios).

8.1. IIlpumepHas TeMaTHKA pedepaTHBHO-AHATUTHYECKOI PadoThI.
Hammcanne pedepaTnBHO-aHATUTHIECKON pabOTHI HE TPETYCMOTPEHO.

8.2. IlpuMepbl KOHTPOJILHBIX BOMPOCOB /IS TEKYIIEro KOHTPOJISA OCBOEHUSI T CIUTLIMHbI

JUis TeKyIIero KOHTPOJS IMPeIyCMOTPEHO / KOHTPOJBHBIX PabOThL. MakcuManbHas
OIlIeHKa 3a KOHTPOJbHBIE paboTel 1, 2, 3 u 4 (2 cemecTp) cocramisger 25 0aLUIOB 3a KaXKIyo.
MakcumarpHas OlleHKa 3a KOHTpoJIbHbIe paboThl 5 u 6 (3 cemectp) cocrasusier 60 GamoB, Mo
30 GamtoB 3a Kaxayl paboTy. MakcuMainbHas OIeHKa 3a 7, HTOTOBYIO KOHTPOJBHYIO paboTy
cocrasisieT 40 6aos.

Pazgen 1 u 2. Ilpumepbl BONPOCOB K KOHTPOJILHOW padore Ne 1. KonrpoabHasi padora
coaep:kuT 25 BONpocoB, 1o 1 6aiy 3a Bonpoc.
Bonpoc 1.1.

[Tpeamerom HayyHOTO MO3HAHUS UCTOPUHM SIBIISETCA:

a) momuTHYECKas chepa B KHU3HU 0OIIECTBA;
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0) skoHOMHUeCcKas cdepa;
B) J)KHM3HB O0IIIECTBA B IEJIOM;
') TyXOBHAas )KM3Hb 00IIIEeCTBA.

Bonpoc 1.2.

Hay4Hnas qucummiinHa, KOTopast U3y4aeT MPoIece pa3BUTHS HCTOPUUYECKOTO 3HAHUS,
Ha3bIBACTCS:

a) UICTOYHUKOBE/ICHHE;

0) ucropuorpadus;

B) apX€O0JI0rus;

r) maneorpadus.

Bonpoc 2.3.

[{uBunM3anuu IpEeBHOCTH, BO3HUKILINE Ha Oeperax KpymnHbiX pek, JI. MI. MeunukoB Ha3Ban
BEJIMKMMHU UCTOPUYECKUMU, IOTOMY YTO TaM BO3HMKJIM WU OBUIN CO3aHBI:

a) TepBbIE TOCYIapCTBa;

0) 3auaTKU HAYYHOTO 3HAHMUS;

B) UppUTallMOHHAs CUCTEMA;

I) AecrioTnyeckas (hopma OOIIECTBEHHOI0 yCTPONUCTBA.

Bonpoc 2.4.
YcTaHoBUTE COOTBETCTBHE MCKAY IMNOHATHEM K €Tr0 OHNpPCACIICHHUCM: K Ka)KHOﬁ IIo3naun
MIEPBOTO CTOJIONA TTOJ0EPUTE COOTBETCTBYIONIHE MO3UIIMK BTOPOTO CTOJIOIIA.

a) uciam; 1) Bepa B HECKOJIBKUX OOT0B;

0) XpUCTUAHCTBO; 2) MOHOTEUCTHYECKAsl PeSIUTHs, OCHOBAHHAs IPOPOKOM
Myxxamenom B VII B ;

B) MOJINTEU3M; 3) npexacTaBieHue 0 eIMHCTBEHHOCTH bora;

T) IpaBoCiaBue. 4) penurusi, ocHoBaHHasl B | B., OCHOBaHHas Ha KU3HU

u yuenuu Mucyca Xpucra;

5) HampaBleHUE B XPUCTUAHCTBE, CPOPMUPOBABILIEECS
Ha Tepputopun BoctouHon PuMckoil nmnepun
(Buzantun).

A b B r

Bomnpoc 2.5.

[Tommy3aBUCUMBIME ~ KaTETOPUSIMU  HacelleHHs B J[peBHEPYCCKOM TOCYJapCTBE  OBLIN
(pazopuBIIMECs OOIIMHHUKH, TMOMIeANINe B Kabamy 3a B3ATyI0O U He
OTJAHHYIO CCYIy) U (maynme B YCITy)KEHHE, HO 3aKJIFOUMBIIIHE
MPeIBAPUTENHHO JIOTOBOP).

Pazgen 3. Ilpumepbl BONpPOCOB K KOHTPOJIbHOI padotre Ne 2. KonrTpoabHasi paGora
coaep:kuT 25 BonmpocoB, mo 1 6aj1y 3a Bompoc.

Bonpoc 3.1
YTo 13 Ha3BaHHOTO MO3BOJIMIIO0 MOCKBE CTaTh IIEHTPOM OOBETUHEHUS PYCCKHUX 3€MeIIb?
a) oTpakeHue MOCKBOH y/1apoB phIIapeii-KPECTOHOCIICR;
0) NOJIUTHKA, TPOBOAMMAsi MOCKOBCKUMH KHS3bSIMH;
B) BBITOJTHOE reorpaduuecKkoe Moj0KeHUE;
') OTCYTCTBUE pa3pylieHuii B Mockse B xozie baTeieBa HalecTBusl.
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Bomnpoc 3.2.
MockBa cTana peauruo3HsIM HeHTpoM Pycu B mepuos npaBieHus:
a) Anapes boromnto6ckoro;
0) Januuna AnekcaHapoBHUa;
B) MBana Kanutsl;
r) Jdmutpus {orckoro.

Bonpoc 3.3.
CroponnukoB Huita Copckoro, BEICTYIaBLIIMX [IPOTUB HAKOIUIEHUS LIEPKOBbIO OOTraTcTB,
Ha3bIBAJIU

Bonpoc 3.4.
Kak 3Banu kHs34, BO3IVIABISABIIETO pyccKoe Boicko B JlenoBoM nobowuie B 1242r.?
a) Mran Kanura;
0) Anapeit borontobckmuii;
B) Anekcanap Hesckuii,
r) Bnagumup Monomax.

Bomnpoc 3.5.
3aBepiieHue mnpoiecca 00bEAUHEHUS PYCCKUX 3€MeNIb BOKPYT MOCKBBI IPHUILIIOCH HA TO/IbI
IIPABJICHUSA:
a) mutpus JloHCKOTO;
6) Bacunus I
B) Mpana III;
r) Bacunus II1.

Paznen 4. Ilpumepsl BONMpocoB K KOHTPOJAbHOH padore Ne 3. KourpoanHas pabGora
coiep:kuT 25 BONpocoB, no 1 6ajay 3a Bompoc.

Bonpoc 4.1.
I'maBHas 3agaya JINBOHCKON BOWHBI:
a) YHHUYTOXKEHHE KaTonndeckoro JIMBOHCKOTO op/ieHa;
0) ocmabnenue Peun [locnonuroit;
B) BBIX0J Poccuu k bantuiickomy Mopio;
T') pacripocTpaneHue rnpaBociasus B [Ipubantuke.

Bomnpoc 4.2.
YTo 13 Ha3BaHHOTO OTHOCUTCS K TpruunHaM CMyTbI?
a) TMHACTUYECKUM KPU3HC;
0) LIepKOBHBIN PacKoI;
B) HEJIOBOJILCTBO KPECThSH MPOLIECCOM 3aKPETIOIICHNUS;
I') BBEJICHUE PEKPYTUHHBI,
1) BBEJICHUE MOTYIITHON MOATH.

Bomnpoc 4.3.
Pacrnionoxure cOOBITHSI B XpPOHOJIOTHYECKOM TMOPSIKE
a) ceepakenue naps Bacunusg Llyiickoro;
0) 3axBaT noJisikamu CMOJICHCKa,
B) rubens Jhxenmutpus [;
') 0CBOOOKIeHHEe MOCKBBI OT TOJISKOB.
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Bonpoc 4.4.

F/:[e M KOT'la OTKPBLIIACh II€pBasd pyCCKasd BbICHIAA MIKOJA CJIaBAHO-IPEKO-JIaTUHCKAasA

akazeMusa?

a) B Kuese, B cepenune XVII B.;
0) B Mockse, B Hauane XVII B.;

B) B SIpocnagine, B koH1e X VII B.;
r) B [lerepOypre, B cepenune XVIII B.;

1) B Mockse, B koniie XVII B.

Bonpoc 4.5.

YCTaHOBHUTE COOTBETCTBUE MEKIY COOBITHSIMH U UX JIaTAMHU:
CoObITHs
1) ConoBerikoe BOCCTaHHUE;
2) ConsiHoii OyHT B MOCKBE | B JIp. rOpoJiax;
3) XneOusit Marex B [Ickose u B HoBropoze;
4) Menaublit 6yHT B MOCKBE;
5) Boccranue o npensoautenbcTBoM Crenana

JlaTel

a) 1648 r.;

0) 1650 r.;

B) 1662 r.;

r) 1668-16761.;

n) 1670-1671 rr.
Pa3una.

A

Paznen 5. Ilpumepnsl BonmpocoB K KOHTPOJbHOU padore Ne 4. Kourpoannas padGora
co/iep:kuT 25 BONpocoB, no 1 6ajay 3a Bompoc.

Bomnpoc 5.1.

VYcTaHOBHUTE COOTBETCTBUE MEKIY COOBITHSMH U JaTaMH, KOT/1a OHU IPOU30IILIN:

CoObITHS: Jatsr:

a) cosnanue CeHara; 1.1720r.

0) ocHoBanme MockoBckoro ynuepcurera; 2. 1762 r.

B) OuTBa pu ocTpoBe I'peHram; 3.1785r.

r) «MaHugect o BOIbHOCTH IBOPSIHCTBAY; 4.1711r.

1) «OKanoBaHHas rpamMoTa ropojam». 5.1755r.

A b B r I

Bomnpoc 5.2.

Kak nHa3bpIBammch CliCiMAJIbHBIC YCJIOBHA, Ha

MIpUTJIAlIaIN Ha PyCCKANA TPOH?

Bomnpoc 5.3.

OCHOBaHUU KOTOpbIX AHHY lMoaHHOBHY

Kakue u3 nepeunciieHHbIX COOBITUI OTHOCATCS K apcTBoBaHMi0  Exarepunsr 117
a) I[lonraBckast OuTBa;
6) Boccranue non pykoBoactsom Emenbsna [lyrauesa;

B) ComnstHOM OyHT;

r) CemuieTHss BOMHA;

J) OTMEHA BHYTPEHHUX TaMO>KEHHBIX MOLUIHH.

23




Bonpoc 5.4.
B pesynbrare kakoil BoiHbI Poccus nomyuuna Beixoa K bantuiickomy Mopro:
a) JIuBouckoii (1558-1583);
0) Cmonenckoii (1632-1634);
B) CeBepnoii (1700-1721);
r) CemunerHeii (1756-1763).

Bomnpoc 5.5.
Onpenenure OCHOBHBIE HampaBiieHUs BHeIIHEeW nmoautuku Poccuu Bo 2-i monoBune XVIII
B.
a) HeoOXOIMMOCTh BBIXOJ1a Ha Oepera UepHoro mMopsi;
0) pa3BUTHE TOPTOBBIX CBA3EH C 3aMaJHBIMU U BOCTOYHBIMH CTPaHAMU,
B) MPOJIOJKEHUE BOCCOEAMHEHUS YKPAUHCKUX U O0€JI0PYCCKHUX 3eMeb;
r) npucoeauHenue k Poccun KpsIMckoro xaHcrsa;
1) 6opr0a ¢ peBoMOIIMOHHON DpaHIIUeH.

Pa3znen 6. Ilpumepbl BONpocoB K KOHTPOJAbHOII paGore Ne 5. KonrposibHasi padora
coep:xut 30 Bonpocos, no 1 6ajy 3a Bompoc.

Bomnpoc 6.1.
Odopmnenne «reopuu opuLIMaTIbLHONR HAPOAHOCTHY OTHOCUTCS:
a) x 1810 —-1820 rr.;
6) k 1830 —1840 rr.;
B) k 1850 — 1860 rr;
r) k 1880 — 1890 rr.

Bomnpoc 6.2.
«BecHoi1 Hapo10B» B UCTOPUYECKOM JTUTEPATYyPE HA3BIBAETCS MEPUO/T

Bomnpoc 6.3.
B kakoM MoOpckoM cpaxkeHHH B HOsiOpe 1853 T. ObUI YHHUYTOXEH IOUYTH BECh TYPEIKUMN
¢baot?

Bomnpoc 6.4.
Uto 13 Ha3BaHHOTO XapaKTepHO /s HapcTBoBanus Hukomnas [?
a) CO3/IaHKe TE€OPUHU OPUITHATHFHON HAPOAHOCTH;
0) MOsIBJICHHE PEBOJIOLIMOHHOTO HAPOJHIUYECTBA;
B) Ha4aJio pacrpocTpaHeHus Mapkcu3ma B Poccnu;
T') MOSIBJICHUE «TEOPUH MaJIbIX JIET»;
1) opopmieHHE «3anaJHIYECTBA» U «CIaBTHOPHUIHCTBAY.

Bomnpoc 6.5.
[TpouTHTe OTPHIBOK U3 COUMHEHUS UCTOPUKA U YKAKUTE, O KAKOM POCCUHUCKOM UMIIEpATOpe
UJICT PeYb:
«...JIMYHBIC BKYCHl M JUYHBIE YOCKICHUS U MPEApacCyIKH HMIIepaTopa... Kak OyJITo He
NpeBeIad HUYeT0 OCOOCHHO XOpOIIEro B OTHONICHWH Ha3peBIIMX MpPeoOpa3oBaHUM...
3T0, KOHEYHO, OTHIOJb HE yMaJISeT ero 3aciyry U Jenaer e€ naxxe Ooyee BaxHOU U Oosee
[IEHHOH, TOCKOJBKY OH CyMeJ CTOWKO, MYXECTBEHHO W YECTHO MPOBECTH ATO JIEJO,
HEB3Mpass Ha BCE €r0 TPYAHOCTH U HE ONUPAsACh HAa BHYTPEHHUE CBOU CKIOHHOCTU U
CHUMITaTUH, & CTOS UCKJIIOUYUTEIHFHO Ha TOYKE 3PEHHS TMPU3HAHHOH UM TOCYAapCTBEHHOM
HYXIbD).
a) Anekcanap I;
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6) Huxomnaii [;
B) Anekcannp II;
r) Anekcanup III.

Paznen 7. Ilpumepbl BONMpPocoB K KOHTPOJbHOH paGore Ne 6. KonrTposbHas pabora
coep:xut 30 Bonpocos, no 1 6ajay 3a Bompoc.

Bonpoc 7.1.
[ToueMy npaBHUTENBLCTBO, co31aHHOE B Poccun B Mapte 1917 r., Ha3piBasioch BpeMeHHBIM?
a) OHO JOJDKHO OBLIO IepenaTh BiacTh BeepoccuiickoMy cbesty COBETOB;
0) ero NoJHOMOYHS OIpaHUYMBAINUCH IEPUOAOM BeZieHHs Poccuell BOGHHBIX JeiCTBHI;
B) €r0 COCTaB 32 KOPOTKUU CPOK U3MEHsuICs Oosee 5 pas;
T') €ro NOJIHOMOYHS OTPaHUYMBAINCH CPOKOM CO3bIBA Y UPEAUTEIHLHOTO COOpaHus.

Bomnpoc 7.2.
YcTraHOBHTE COOTBETCTBHE BOCHAUaIbHUKOB KpacHoi u benoil apMuil B roJibl IpaKJaHCKON
BOVHBI:
1. KpacHas apmust a) [1. H. Bpaunrens
2. benas apmus 0) A. U. Jleaukux
B) M. B. ®pynze
r) C. M. bBynennsiii
n) B. 1. Yanaes
e) A. B. Konuak.
1 2
Bonpoc 7.3.

O6pazosanue CCCP nmpouzonuio

Bonpoc 7.4.
B nauane Benukoii OTedecTBeHHON BOWHBI JIJIsl MOOMIIM3AIUH ThiJIa M YIIPABJICHUS CTpaHON
B BOGHHOE BpeMsl Obll1 00pa3oBaH

Bonpoc 7.5.
Yro sBunock pesyapraTroM npuHaTHd Konctutynuu CCCP 1977 r.?
a) co3manne Cresna Hapoaueix nemyratoB CCCP;
0) mpoBoO3IIallIeHne Kypca Ha CTPOUTEIBCTBO KOMMYHHU3MA,
B) co3nanue ['ocymapcTBennon [lymesr;
I') 3aKperieHre 3aKoHoIaTenbHo pyKkoBosmeit poiau KIICC;
n) coznanue [Ipo1oBOILCTBEHHOM POrpaMMBl.

Paznen 8. Ilpumepbl BONpPoOCcOB K KOHTPOJAbHONH padore Ne 7. KonrTposbHasi padora
coep:xuT 20 Bonpocos, no 2 Hajijia 3a BONpoc.

Bomnpoc 8.1.
Cxkonpko pecryonuk mommucand B 1991 1. B Anma-ATe mpoOTOKON corjamieHus o0
obpazoBanuu CHI'?
a)9;
0)15;
B) 11,
r) 13;
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m) 10.

Bonpoc 8.2.

CootHecuTe sKOHOMHUECKOe TmpeoOpasoBanue 1992-2005 rr. um COOTBETCTBYIONIYIO
(bamunuio ['1aBbl IpaBUTENBCTBA, TIPOBOAMBIIIETO JAaHHOE IPEOOpa3oBaHHeE:

1) «lllokoBast Tepamus», nuOepanu3anus LEH, Hayalo MNPUBATH3ALMU T'OCYJApCTBEHHOM
COOCTBEHHOCTH,

2) BpeMeHHBIIl OTKa3 IUIATUTh 110 BHEIIHUM M BHYTPEHHHUM josraMm (aedost) B aBrycre
1998 r,;

3)'ocynapcTBeHHass momepkka TOIIMBHO-3HEPreTHYECKOr0  KOMIUICKCA, CO3/IaHHe
cucteMsbl ['ocyapcTBeHHBIX KpaTKOCpouHbIX 00s3atenscTB (I'KO), nenomunanus pyois.

a) C. B. Kupuesko;
B) E. T. l'aiinap;
c¢) B. C. UepHOMBIpIHH.

1 2 3

Bomnpoc 8.3.

Peanusanus nporpamMMsel iepexojia K peIHKY Ha4aslach:
a) B HOsIOpe 1991 r.;

0) B sHBape 1992 r.;

B) B OKTs0pe 1993 r,;

r) B gekabpe 1993 r.;

1) B sHBape 1994 r.

Bomnpoc 8.4.

Kak omnpenensiercs oOIIeCTBEHHBIN CTpPOH, TEPPUTOPHATIBHO-TIOIUTUYECKAs OpPraHU3aLUs
rocyaapcTsa u popma npasienust Poccun no Koncturynuu 1993r.?

Bomnpoc 8.5.

el NS s

[Tpesunenrom P® B mapte 2000 r. Ob11 N30paH:
a) b. H. Enbrun;

6) B. C. YepHoMmbIp/uH;

B) B. B. IlyTtun;

r) M. C. T'opb6aues;

n) E. M. Ilpumakos.

8.3. Bonpocs! /151 HTOTOBOT0 KOHTPOJISI 0CBOECHHS TUCHUILUIUHBI (2 ceMecTp — 3auem ¢
OUEHKOU, 3 CeMEeCTP — 3aUem ¢ OUeHKOIL).
2 ceMecTp — 3a4eT C OLIEHKOM

Hcropus kak HayKa.

[IpuHOMIIBEI TEPHOAM3ALMY B UCTOPUU.

Merononorus HCTOPUIECKOU HAYKH.

XpoHosoruueckrue pamku uctopuu Poccun, ee nepuoausanus. I'eorpapuueckue paMku

ucropuu Poccun.
5.
OTallOB pa3BUTHA.

6.
JIPEBHOCTH.

Uctopuss Poccum kak 4yacTb MUPOBOM HMCTOPHM: CPaBHHUTEJBHBIA aHaIW3 OCHOBHBIX

Haponpt m monmtrueckue o0pa3oBaHUS Ha TEPPUTOpUM COBpeMeHHoW Poccum B
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7. [Tpoucxoxaenue yenoBeka. COBpeMEHHbBIC MTPEACTABICHUS 00 aHTPOTIOTEHE3E.

8. Apxeosiorusi ¥ €€ poJib B HU3YYECHUH INIPOLUIOTO: apXeoJoTHyYecKas NepHOU3aIus
(kaMeHHBI BEK, SHEOJMT, OPOH30BBIM BEK, JKEJIE3HBIM BEK), apXCOJIOTMUYECKHE HCTOYHUKH,
BOXHEHIIIME apXEOJIOTUICCKUE OTKPBITHS.

9. OcHOBHbIE HaIlpaBJICHUS Pa3BUTHS U OCOOEHHOCTU JPEBHEBOCTOYHOM, TPEBHETPEUECKOM
U JPEBHEPUMCKON LIUBUIIN3ALUM.

10.  Cpennue Beka: HOHATHE, XPOHOJIOTHUYECKUE PAMKH, TEPUOIN3ALIUS.

11. Hauvano smoxu CpeHHX BEKOB: 0COOCHHOCTH Pa3BUTHSI TOCYAAPCTB

12. Boctounas EBpona B cepenune I ThIC. H. 3.

13.  Hcropuueckue ycloBHs CKIAABIBAHHS TOCYAapCTBEHHOCTH: 0Opa3oBaHUE TOCYIapcTBa
Pyceb.

14. dopMHpOBaHUE TEPPUTOPUAIBHO-TIOIMTUYECKOU CTPYKTYphI Pycu.

15.  Ilpunstue xpuctuanctsa Ha Pycu, u ero 3HaueHue.

16.  OcobenHoctu OOIIECTBEHHOTO CTpOsi B mepuon CpenHeBEeKOBBbs B CTpaHax EBpombl u
A3zun.

17. Teppurtopus u Hacenenue rocyaapcra Pyce / Pycckas semist B konre X—XII B.

18.  Dxonomuka apeBHel Pycu: 3emienenue, )KUBOTHOBOJICTBO, PEMECIIO, POMBICIIBL.

19. OO6miecTBeHHBIN cTPOil PycH: THUCKyCcCHHM B UCTOPUUYECKON HayKe.

20. BuemHssi TOJWTUKA W MEXAyHapoiHble cBsizu Pycu: oTHomenuss ¢ Buzanrtuei,
IeYeHeramu, rnoyioBLamu, crpasamu LlentpanbHoii, 3anaanoi u CeBepHoii EBpomnbl.

21. Pycw B cepeaune XII — nauane XIII B.: dopMupoBaHue 3emMellb — CaMOCTOSITEIBHBIX
MOJIUTHYECKUX 00pa30BaHUN («KHSYKECTBY ).

22. Ocobennoctu monuTHYecKoro pasButus ctpan EBponsl B cepenune XII-XIV B.: samoxa
KpHU3HCOB.

23.  MoHnronbckas UMIEpUs U €€ 3aBOCBaHMUS.

24.  IOxuple u 3amagHble pycckue 3emim B cepenuHe XII-XIV B. Cesepo-3amagabie
pycckue 3emnu B cepenune XI-XIV B.

25.  KumxecrBa Ceepo-Boctounoit Pycu B cepenune XI-XIV B. Ycuneane MockoBckoro
KHSDKECTBA.

26. OcHoBHble cpaxkeHHs pycckux kHszed B cepeaune XII-XIV B., u ux orpaxenue B
JPEBHEPYCCKON KHIXKHOCTU M UCTOPHUYECKON MaMSITH.

27. EBpoma m wmmp B smoxy Ilo3maero CpemHeBekoBbs: 00pa3oBaHWE HAIMOHAIBHBIX
rocynapcTs B EBporne.

28.  OcoOEHHOCTH MOJIUTUYECKOTO pa3BUTHs cTpaH Bocrounoii u FOxxHoM A3nm.

29.  OObennHEHHE PYCCKUX 3eMellb BOKPYT MOCKBBI.

30.  JImkBumarus 3aBucuMoctu Pycu ot Opapbl.

31.  CoumanbHO-?KOHOMHYECKOE M MOJUTHUYECKOE Pa3BUTHE pycckoro rocynapcrsa B XIII-
XV BB.

32. IlepxoBb 1 BeMKOKHsKecKas BiaacTs B XIII-XV BB.

33.  JloxpucTtHaHCKasi KyJbTypa BOCTOUHBIX CJIaBsIH U COCETHUX HAPOJIOB.

34.  OcHOBHBIE JOCTH)KEHHSI MUPOBOM KyJIbTYphI B 310Xy CpeHEBEKOBbS.

35.  Kpemenue Pycu u ero ponb B JampHEHIIIEM Pa3BUTHH PYCCKOU KYJIBTYPHI.

36.  Kynbsrypa [pesueit Pycu.

37.  Benmkue reorpadudeckue OTKPBITHSL.

38.  Pecdopmanus u koutppedopmanus B Espore.

39.  3aBepuieHue 00BEIUHEHHS PYCCKUX 3€MEIb MOJT BIACTHIO BEIMKUAX KHSI3€H MOCKOBCKHX.

40.  Dnoxa MBana I'po3Horo, e€ oTpaxkeHue B ©cTopuorpaduu.

41. [TpaBurtenscTBO «M30panHO pags» U ero npeodpazoBaHMs.

42.  OnpuyHMHA: CTIOPHI O MPUYMHAX U XapaKTepe ONPHUYHUHBI B UCTOPHUUECKON HayKe.

43.  Buemmssa nonutrka Poccuiickoro rocynapctsa B XVI B.

44, CouunanbHO-3KOHOMHYECKOE pa3BUTHE CTpaHbl B X VI B.
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45, DOkoHOMHUYECKU Kpuzuc B Poccuiickom rocymapctBe koHua XVI B. CkrnaapiBaHue
CUCTEMBI KPETIOCTHOIO MPaBa.

46. [IpaBnenue bopuca ®enoposuya I'ogyHoBa.

47. Hauano CMyTHOro BpEMEHHU: IHPEINOCBUIKM CUCTEMHOro Kpusuca Poccuiickoro
rocynapcta B Hauane X VII B.

48. I'paxxnanckas Bovina XVII B.: BHyTpEHHsIsI U BHEIIHSIA IIOJUTHUKA CAMO3BAHIICB.

49. Tlogbem HaIMOHATBHO-OCBOOOJUTENIHOTO ABMXKEHHS BO BpEMS TPaXKIaHCKOW BOIHBI
XVII B.

50. Poccust B cucreme MexiyHapoaHbix oTHoieHuit B X VII B.

51.  CoumanpHo-3k0HOMHUecKoe pa3Butue Poccun B XVII B.

52.  IlpoaBuwkeHUE POCCHUICKUX IPAHUIl HA BOCTOK: ocBoeHue Cubupu.

53.  OOwmectBenHbIe oTpsiceHus u Tpanchopmanuu XVII B.

54, [Tonutnueckoe pazputue Poccuiickoro rocynapctsa B X VII B.

55.  llepkoBHas pedopma u packo Pycckoii mpaBociaBHOM IEPKBH.

56.  BHemHss mojauTHKA MepBbIX POMaHOBBIX.

S57.  Poccus u ee posib B 00ppO€ YrHETEHHBIX HAPO/IOB Ha 3alaJIHOPYCCKUX 3EMIIIX B COCTaBe

Peuu [Tocionutoii.
58.  Kymberypa Poccun B X VI B.

59.  IlosiBnenue kuuromnedatanus B 3anagHoi Espone u B Poccuu.

60.  Jlureparypa Poccun XVII B.

61. dopmupoBaHue cTapoodpsaIIeckoi KyabTypsl («XKuTne nporonomna ABBaKyMa).

62. Pazeutne 3o0muectBa B XVI B., MNOSBICHHE HAUWOHAIBHOTO CTUJIS B  PYCCKOMU
apxutekrype XVII B. — «pycckoe y30poubey.

63.  Kynberypa Bo3poxacHus, ee OTIHYNTEIbHBIC YePTHI.

64. XVII Bex — Bek pazyMa: Hay4yHasi PEBOIIOLIUS.

65. 3amagHoe BiusHHME B pycckod Kymbrype XVII B. M OCHOBHBIE KaHAIBI €ro
IIPOHUKHOBEHHUS.

66. Pomp rocymapcTBa W BEpXOBHOH BIACTH B OCYIIECTBICHHH pedopM B DIIOXY
npeobpaszosanuii [lerpa I.

67.  IlepemeHBI B CTPYKTYype POCCHHCKOTO O0IIeCcTBa B 310Xy npeodpazosanwmii [Terpa 1.

68.  IlpeoOpa3oBanus B 06JacTH TOCyAapCTBEHHOro ynpasienus npu Ilerpe .

69.  Boennas pedopma Ilerpa I.

70.  Buemmnss nonurtuka Ilerpa 1.

71. OxoHomuueckoe pazsutue npu [lerpe I,

72.  Comnpotusinenue pepopmam [lerpa I: conmanbHbIil mpoTecT.

73. l'ocynapcrBo u niepkoBb B 3noxy Ilerpa L.

74.  IlpeoOpa3oBanus B 06J1acTu KyJbTyphl U ObITa B 3moxy Iletpa L.

75.  PazButue oOpa3oBaHus U CO3JaHUE YCIOBUN JUIsl HAYYHBIX UccaeaoBanuil mpu [letpe 1.

76.  Dnoxa «IBOPILIOBBIX IEPEBOPOTOBY». 17251762 rT.

77. [TpaBnenne Annbl loaHHOBHBI, 0COOEHHOCTH €€ BHYTPEHHEH MOJTUTHKH.

78.  IlpaBnenue EnuzaBets! [1eTpOBHBI: BHYTPEHHSISI 1 BHEIIHSS MOJIUTHKA.

79. Ilerp III — pe3ynbTaThl €ro KpaTKOBPEMEHHOTO IpaBiieHUs B cdepe BHYTpEHHEU
TOJTUTHUKH.

80.  XVIII Bek — Bek IIpocBemeHws.

81.  Tpancdopmanus abcomoTHBIX MOHapxuil B EBpore.

82.  MoaepHu3anus Kak mepexo] OT TPAIUIIMOHHOTO K HHTyCTPHATBHOMY OOIIECTRY.

83. 94,  Poccus — moct mexay 3anagom u Boctokom B XVIII B.: mpoGiiema «paBHOBECHSD)
B PaMKax €BPOIEHCKOTO «KOHIIEPTa» JepPKaB.

84. 95,  KononuanbHas MOJUTHKA EBPONECHCKUX JIEPKaB.

85. 96.  VYnoxennas komuccus 1767—-1769 rr. Llenu co3siBa, pe3yabTaThl pabOTHI.

86. 97.  VkpemieHue camo/ep:KaBHOM BIACTU: MICOJOTHS U MPAKTUKA.

87. 98. T'ybepnckas pedpopma Exarepunsr I1.
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88. KpenocTHoe X035HCTBO M KPEMOCTHOE MPABO B CUCTEME XO3SIICTBEHHBIX U COLIMAIBHBIX
oTtHoweHuu pu Exarepune 11

89. [Tonutuka Exarepuns! 11 1 060cTpeHHE CONMATBHBIX MPOTUBOPEUHNH.

90. dopmMupoBaHUE COCIOBHOMN CTPYKTYPBI poccuiickoro odiiectsa rmpu Exarepune I1.

91. B3aumooTHomenus rocynapersa u nepksu npu Exarepune I1.

92.  Bwuemmnss nonutuka Poccun cepenunst X VIII B.

93. DKOHOMHUYECKas MOJUTHUKA ITpaBUTENbCTBA ExaTepunst 1.

94. Bremmnss nonmruka Poccun Bropoi nososunsl X VIII B.

95.  Ponp Poccuu B pernieHnH Ba)KHEHIIMX BOMPOCOB MEKIYHAPOIHOM MOJIUTUKH B KOHILIE
XVII B.

96. OcHOBHBIE YepThl, 0COOCHHOCTH U 11€JIM BHYTPEHHEH M BHeIIHeH monmutuku [lasna 1.

97. Nneonorus IIpocsewienys u ee BIUSHUE Ha pa3BuTUe pycckou KyabTypsl X VIII B.

98. [lIxona u obpazoBanue B Poccuu B X VIII B.

99.  Poccuiickas nayka B XVIII B.
100. Hogsie Besiust B pycckoM uckyccrse B X VIII B.

3 ceMecTp — 3a4eT C OLIEHKOM

1. IlpaBuTenbCcTBEHHBIN KOHCTUTYLIMOHANNU3M Havana XIX B.

2. Poccus B cucteme MexayHapOHBIX OTHOIIEHUH B Hayane XIX B.

3. OrteuecTBeHHas BoitHa 1812 r. u 3arpaHuyHbIe MOXOIBI PYCCKON apmuu: poib Poccuu B
0cBOOOXIeHUH EBPOIBI OT HAaIlOJIEOHOBCKON I'€r€MOHHH.

4. Poccuiickas umnepust 1 BeHckuil KOHIpecc: CTaHOBJIEHHE «EBPOIEHCKOro KOHLIEPTay.

5. PeBomounonapusm B EBporne u skcnaHcusi aMepuKkaHcKoro (ppoHTupa Ha 3ama.

6. ®dopmupoBaHue TpaguIui panukaiu3ma B Poccuu: nexaOpu3m Kak MOJUTHYECKas MBICTh U
MTOJINTUYECKOE JICHCTBHE.

7. TocynapctBennslii ctpoit B Poccun npu Hukomnae .

8. Kpecrtpsuckuii Borpoc B mapctBoBanue Hukomnas 1.

9. DxoHomMueckoe pazBuTue BTopoil uersept XIX B.

10. Pycckas oOmecTBeHHas MbICib BTOpoii yerBepT XIX B.

11. IlepemeHbI BO BHEIIHEMOIUTHYECKOM Kypce BO BTOpoii yerBeptu XIX B.

12. Poccus u eBporneiickue peponronuu XIX B.

13. Bemukue pedopmbr Anexcanpa II.

14. Unnycrpuanuzanus u ypoanuzamus XIX B.

15. Tpancdopmanus obmectBa Poccun B 1860-1870-x TT.

16. TTpuHIMIBEI HAITMOHATHHON TMOJUTHUKN POCCHIICKON MMIICPHH.

17. Cranosnenue OsokoBoi cucrtembl B EBpome konma XIX — nHagama XX B.: Kpu3HC
«EBPONENCKOr0 KOHLIEPTAY.

18. CkiagpiBaHMe PEeBONIOLMOHHOM Tpaauimu B Poccun.

19. IapctBoBanue Anekcanpa III: BHyTpeHHss 1 BHEIIHSAS TOJTUTHKA.

20. Poccus na mopore XX B.

21. 3apoxjeHue MOTUTHUYECKUX opraHm3anvii u maptuii B Poccun B xoHie XIX — nagame XX
B.

22. O6pa3oBaHue KOJOHHAIBHBIX uMnepuii XIX — Havanma XX B.

23. TlpaBurensctBo C. FO. Burre u ero pedopMsl.

24. Tlapruitnas cucrema Poccun 1905-1917 rr.

25. TlepBas pycckasi peBOJIOLHSL.
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26. IlpencraButenpHas BiaacTh B Poccuu B 1906—1917 1.

27. TlepBas mupoBas BoiiHa u Poccusi.

28. Pedopma HapogHOTO MPOCBEIICHUS B 3110XYy Ajiekcanpa I.

29. 3onotoii Bek n CepeOpsHBI BEeK pyCCKOil TUTEpaTyphl.

30. OcHoOBHbIC HAINpaBJICHUS PAa3BUTUS U JOCTIDKEHUSI POCCHIiCKON Hayku Ha pyo. XIX — XX
BB.

31. Hoseie Buasl u HampaBieHus B UCKyccTBe K. XX Hau. XX BB.

32. Benukas poccuiickas peBosrorus (1917-1922) u ee oCHOBHBIE JTaITbI.

33. 1917 rox: ot ®eBpans k OKTAOPIO.

34. Caepxenne BpeMeHHOT0 MpaBUTENILCTBA, 3aXBaT BIIACTH OOJBIIEBUKAMH B OKTIOpe 1917 .
35. I'paxkmaHckasi BOiHa KaK OCOOBI 3Tal pPEeBOIIOIUH

36. ComuaibHO-9KOHOMHYECKHE MPeo0pa3oBaHus OOJBIICBUKOB B TObI [ paXk1aHCKON BOWHBIL:
MOJIUTHKA «BOEHHOTO KOMMYHH3May.

37. CoBeTckue UAe0JIOrnuecKre U KyJIbTypHbIe HOBAIIUH 1epuo/ia ['pax1aHCcKoil BOMHEI.

38. IlocnepeBonrOIMOHHAS BOJIHA POCCUHCKON SMUTPALIUH.

39. Pepomonmonnas BosiHa B EBponie u mupe nocie [lepBoit MEpOBOI BOMHBI.

40. BepcanbCKo-BalllMHITOHCKAs CUCTEMA.

41. Ilepexon xk HoBol 5KOHOMHUYECKOU MONUTHUKE.

42. Coznanme CCCP.

43. Tlomutnueckas 6oprba B CCCP B 1920-¢ rT.

44. CoumasibHas MOJUTHKA U ee peanusanus B 1920-¢e rr.

45. TlonuTHKa COBETCKOIO PyKOBOJICTBA IO OTHOILIEHHIO K 1iepkBHU B 1920-1930-€ rr.

46. KynbrypHoe pa3Butue B 1920-e IT.: MOJUTHKA JTUKBUAALUN 0€3rpaMOTHOCTH.

47. «Benukuil mepenom»: Mepexoi K TIOJUTUKE (OPCUPOBAHHOW WHAYCTpHAIM3ALMU U
KOJIJIEKTUBH3ALIHH.

48. Tlomutnueckue mpoueccsl B CCCP B 1930-x rT.

49. Coserckuii cormyM B 1930-¢ rT.

50. KymerypHas peBosrorus, mpoceemenue u oopazoanne B CCCP B 1930-x rr.

51. Buemmnsst momutuka CCCP B 1920-e — 1930-¢ rr.

52. «Bemukas gerpeccusi» 1929—-1933 rr. Ha 3anazie U MOUCK BBIXOA U3 KPHU3HCA.

53. ObocTpeHne MeXTyHapOAHOH cuTyaruu B koHie 1930-x rr.

54. MionxeHckas koHpepeHuus 1938 r. u ee nmocneacTBusl.

55. Hauano Bropoii MupoBoii BOWHBI U 3aXBaTHUUYECKas MOJUTHKA [ uTiepa.

56. Hamanenue narmuctckoit ['epmanun Ha CCCP: GoeBble neiictBus nerom 1941 — 3umoit
1941/42 rr.

57. HauOosnee 3Ha4MMBble pELIEHUS] COBETCKOIO IIPABUTEILCTBA 0 OPraHU3aIK OTIIOpa Bpary.
58. Hammcrckuil OKKyTMAIMOHHBIA PEXKMM: TTOJUTHKA U MPAKTHKA TEHOIH/Ia COBETCKOTO Hapoa
HAIMCTaMH U UX TTOCOOHMKAMH.

59. CpaxeHus Ha COBETCKO-repMaHCckoM ¢poHTe ¢ BecHbI 1942 1. 10 BecHbl 1943 .

60. XKu3Hb COBETCKUX T'pakJaH B ThUIY.

61. Kypckas OuTBa M OKOHYATEJbHBIN IEpexo]] cTpaTernyeckoid HMHULMATHBBI K KpacHoi
ApPMHUH.

62. OkonuatenbHOe ocBoOOXaeHue Tepputopun CCCP u  0ocBOOOAUTENBHBIM IMOXOI B
Boctounyto u llentpansnuyro EBpomny.

63. KynbsTypa B roasl Bennkoit OTeuecTBeHHOW BOWHEI.

30



64. CCCP u coro3nuku: opmupoBanre AHTUTUTICPOBCKON KOAIMIIMH, JEHA-IA3 U MpodIeMa
«BTOpOTO (PpOHTAY.

65. Terepanckasi, Sntunckas wu Ilorcmamckas koHdepeHHu: (GOpMUPOBAHHE OCHOB
SAJITUHCKOTO ITOCJIIEBOEHHOIO MUPOYCTPOICTBA.

66. CyneOHble mpolecchl HaJa TJaBHBIMH BOCHHBIMH TpecTynmHMKamu: HiopHOeprckwuid,
Toxutickuii, XabapoBCKHil.

67. Urorn Benukoit OTedyecTBeHHOM 1 BTOpO#t MUPOBOI BOWHEI.

68. IlocneBoeHHOE BOCCTAHOBJIEHUE SKOHOMHUKH.

69. «Ilo3aumii ctamuam3m» (1945-1953).

70. «XomoxHas BOWHA» M €€ BIMSHUE Ha COLUAIBHO-DKOHOMHUYECKOE pAa3BUTHUE CTPAHBI,
BOCHHO-TEXHUYECKOE ITPOTUBOCTOSIHUE C 3alaZioM.

71. «Otrenenby» (Bropas mosoBuHa 1950-x — mepsast moioBuaa 1960-X rT.)

72. DKOHOMHUYECKHE U TIOJIUTHIECKUE peOPMBI IEPHOJIA «OTTETICIIH.

73. V3meHeHust B 001IECTBEHHBIX HACTPOEHUSIX. DEHOMEH «IIECTUAECATHUKOBY.

74. Bnactp 1 001ecTBO BO BTOpoi mmosioBuHe 1960-x — Havane 1980-x rr.

75. Bb16op cTparernueckoro myTH pa3BUTUS CTpaHbl B cepeaunHe 1960-x IT.: sKOHOMHUUYECKUE U
HOJUTUYECKHE PEHOPMBI.

76. CoBeTckoe OOIIECTBO B TMEPHOJA «IIO3THETO COIHMAIN3Ma»: HPUOPUTETHI COIHMAIHHON
TIOJIUTHKH.

77. Koncrurymus CCCP 1977 r. u 00111€eCTBEHHO-TIOTUTHYECKOE Pa3BUTHE CTPAHBI.

78. OOmecTBeHHBIC HACTPOSHUS U KPUTHKA BIACTH: IUCCHICHTHI.

79. Haumonanbuslit Bonpoc B mocneBoeHHOM CCCP.

80. CCCP u ero posb B 0cBOOOXKIEHHH cTpaH AQpUKU U A3UH OT KOJIOHUAJIBHOMN 3aBUCUMOCTH,
OTHOILIEHHSI CO CTPaHAMH «TPETHETO MUPAY.

81. Iomutuka CCCP 1o OTHOLIEHMIO K CTPaHaM COLMAIMCTHYECKOTO COIPYKECTBA.

82. Ycunenue BHemHenoauTudeckux Boi30BoB it CCCP B nepBoii monosune 1980-x rr.

83. Paspurtue xynbTypbl 1 uckycctBa CCCP B mocneBoeHHBIH TEpHO.

84. Tlepuon «mepectpoiikn» u pacnaga CCCP (1985-1991).

85. «Ilapan cyBepeHUTETOBY» — MPUUYHHBI U CIICICTBHS.

86. ObGocTpeHne MeXHAITMOHATBHBIX KOH(PIUKTOB B K. 1980-Hau. 1990-x rT.

87. BHemHss momuTHKA NEpUoia «IepecTpokm»: «HoBoe MbIIITIeHHEY.

88. Kynbrypa CCCP B nepuoJt «repecTponkm».

89. DxoHOMMYECKOE U CONHATBHO-TIONMUTHYecKoe pa3Butue Poccun B 1990-x rT.

90. Dxonomuyeckuii kpusuc 1998 r. u ero nocneacTBuUs.

91. LleHTpoOEKHBIE TEHIECHIIMH U UX MPEOJIOJICHNE POCCUHCKUM MPABUTEIHLCTBOM.

92. CknaapiBanue M 0COOEHHOCTH MHOTOTApTUiHOCTH 1990-X TT.

93. BaemHag nomutuka Poccuu B 1990-€ romsl.

94. Kymerypa Poccun B koHIIe XX—XXI BB.

95. OcHOBHBIE TEHJICHIINH, TPOOIEMbI U IPOTUBOPEUHS MUPOBOW ucTopun Havana XXI B.

96. IloctunaycTpuanbHOE OOIIECTBO U MH(POPMAITMOHHAS PEBOJIOLIHSL.

97. T'ocynapcTBa Ha MOCTCOBETCKOM IpocTpaHcTBe B EBporie 1 A3uu.

98. IIpobnembl GOpMHUPOBAHUS HOBOI CUCTEMBI MEXITYHAPOIHBIX OTHOIICHHIH.

99. DKOHOMHYECKOE U COLUMAIBHO-TIONIUTHYECKOe pa3Butue Poccuum B Hauwane XXI B.
«InpoBoil MpOpLIBY» — CTPEMUTENBHOE NPOHUKHOBEHHE LHU(POBBIX TEXHOJOTHMH BO BCe
oTpacnu xu3Hu B Poccun B Hau. XXI B.
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100.Buemuss momutuka B 20002022 rr.

q)OHI[ OLCHOYHLIX CPCACTB HNPUBCACH B BUAC OTACIBHOIO AOKYMCHTA, ABJIAIOUICTOCS
HEOTHEMJIEMON YacThI0 OCHOBHOM 06pa30BaT€J'IBHOfI IIporpaMmal.

9. YHEBHO-METOANYECKOE OBECIIEYEHHUE JUCHUIIJINHbI

9.1. PexoMeHayemasi JJuTepaTypa
A. OcHOBHasi IMTEpPaTypa

1. Opnos A. C., I'eoprues B. A, I'eopruesa H. I'. Ucropus Poccun. (¢ mi.). Yu., 2-e uzg. M.:
[Tpocmekt, 2020. 680 c.
2. Ucropus Poccun: yueOHO-METOIMUECKOE TOCOOUE I CaMOCTOSITEILHON pabOThI CTYIEHTOB/
H. A. 3axaposa, JI. b. bpexxnesa, M. A. T'oimang, T. A. JleuenkoBa, H. M. Cenuepcrosa, O.
B. emskuna ; mox pea. H. A. 3axaposoii. M. : PXTY um. [I. 1. Menneneena, 2014. 99 c.
3. 3yeB, M. H. Uctopus Poccun XX — nHavana XXI Beka : yueOHHUK U MPAKTUKYM JIsi BY30B /
M. H. 3yes, C. 4. JlaBpeHoB. 5-e uza., ucnp. u gon. Mocksa : M3garensctBo FOpaiit, 2023.
419 c.

b. lonmosiHuTeIbHASA JIUTEpaTypa
1. Uctopus. Pabouas terpanp: yuebHO-MeToanueckoe mocodue/ coct. H. A. 3axaposa, JI. b.
bpexunesa, T. A. JlesuenkoBa, H. M. CenusépcroBa, O. B. Illemskuna; mox pen. H. A.
3axapoBoil. M.: PXTYVY uwm. JI. 1. Menpaeneena, 2019. 132 c.
2. OpnoB A. C., T'eoprueB B. A., I'eoprueBa H. I'., CuBoxuna T. A. Xpectromarus 1o
uctopuu Poccuum ¢ apeBHEWIIMX BpeMeH 0 HamMX AHed. YueOHoe mocobue. M.: Ilpocmekr,
2010. 592 c.
3. OteuecTBeHHass uctopus: YueOHoe mnocobue/AxsutakyHoBa A. K., Bpexnesa JI. b,
3axapoBa H. A., IlankparseBa U. A., CenuBepcroBa H. M. M.: PXTVY um. JI. 1. Menneneesa,
2007. 340 c.
4. Bcemupnas uctopus B 2 4. Yacts 1. Mctopust ipeBHEro Mupa U CpeTHUX BEKOB. YUEOHUK s
akagemuueckoro Oakanaspuara/ [Tutyneko I'. H., [Tonoxano 1O. H., Creukesuu E. C., umkux
B. B. ; Ilox pen. Iutynsko I'.H. M.: U3natensctBo IOpaiit, 2019. 129 c.
5. Becemupnast uctopus B 2 4. Yacte 2. McTopust HOBOrO M HOBEHIIETO0 BpeMeHH. YUeOHMK s
akanemuueckoro 6akanaspuata/ [Turynsko I'. H., ITomoxamno 0. H., Creukesuu E. C., lllumkun
B. B. ; Ilox pexn. IIutrynsko I'.H. M.: U3natensctBo IOpaiit , 2019. 296 c.
6. Tecthl 1O OTEYECTBEHHOW HCTOpPHH: y4eOHO-meTomuueckoe mocobme/coct. A. K.
AxpuiakyHoBa, JI. b. BpexxneBa, M. A. I'omnang, E. A. Ilpokodsesa, . A. ITankpaTtseBa, H. M.
Cenusepcrosa; noa pea. H. M. CenusepcroBoid. M.: PXTY um. JI. . Menaeneesa, 2009. 44 c.

9.2. PekoMeHyeMble HCTOYHMKH HAYYHO-TeXHUYeCKOil nHopManuu
— IIpe3eHTanuu K JIEeKUUAM.

Poccuiickas HayuHas 2JekTpoHHasi oudamorexa (http://www.elibrary.ru)
DJIeKTPOHHBIC BEPCHH KYPHAJIOB POCCHHUCKUX M 3apyOCKHBIX HAyUHBIX M37aTesibeTB. JlocTym
no IP-agpecam PXTYV.

Hayunble xypHabl:

—  XKypnan «Bompocs! ucropun» ISSN 0042-8779

—  Kypnan «Poccuiickas ucropus» ISSN 0869-5687

—  DnexTpoHHBIH Hay4YHO-00pa3oBaTenbHbIN xypHal «Mcropus» ISSN 2079-8784 :
http://history.jes.su/about.html
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Pecypchl nHpOpMAIMOHHO—TEIEKOMMYHUKAIIMOHHOW ceTn VIHTEepHET:

—  http://www.archeologia.ru/

[Topran 3MeKTPOHHBIX WH(DOPMAIMOHHBIX PECYPCOB IO apXeoyioruu W uctopuu EBpasuu c
JIpeBHOCTH 10 HoBoro BpeMeHH. OcHoBy I[loprama cocrtaBiasieT OTKphITas 3JIEKTPOHHAS
OnbnuoTeka MO apXeoJOrHuH, UCTOPHH W CMEXHBIM JUCHHUIUIMHAM, BKJIIOYArOMias B ceOs
HAy4YHbIE W HAYYHO-TIOMYJSIPHbIE H3JaHUs, YYeOHUKU, CTaTbH, MyOJUKAlUd HCTOPHUUYECKHUX
HMCTOYHHKOB U MaTEPHAJIOB PACKOIOK, OTUETHI.

—  http://annales.info/sbo/contens/vi.htm
ApxuB xypHana «Bonpocel ucropum»

— bes cpoka naBHOCTH // 6€3CpOKaIaBHOCTH.PD

—  Joxkymentsl XX Beka // http://doc20vek.ru/

—  http://www.hist.msu.ru/ER/index.html

bubimoreka  9JEKTPOHHBIX  PECYpCOB  HMCTOPUYECKOTO  (akyiapTera  MOCKOBCKOTO
I'ocynmapcrBenHoro Yuusepcurera um. M. B. JlomonocoBa. IlpencraBieHa mOJHOTEKCTOBAs
KOJUICKIIMS MCTOPUYECKUX TMEPBOMCTOUYHUKOB PA3HBIX IMEPUOJOB OTCUECTBEHHOM M MHUPOBOMU
HCTOPHUH.

—  http://www.hrono.info/

XPOHOC — Bcemupnas ucropust B Murepuere (XPOHOC) — XpoHonoruyeckue TabauLpl C
JIPEBHEHUIINX BPEMEH JI0 HACTOSIEro BpeMeHu. bubnuoreka: uCTopuueckue HCTOYHUKH, KHUTH,
cTaThy. buorpadudueckuii ¥ npeaMeTHBIA ykazarenu. | eHeanorundeckue tadnumbl. CTpaHbl U
rocyaapcrBa. [lepeuens ucropuueckux opranusanuil. Pemurun mupa. Meroauka npenojaBaHus
ucropun. Becemupnas ucropus B MHTEpHEeTe. MHOXKECTBO MarepuanoB 1o ucropuu Poccum:
«Pycckoe Bpemsi», Pych HayalibHas 1o BeKaM, BCEMHUPHasi HCTOPUSI MHOKECTBO OMOrpauuecKux
MaTepHaJOB MO HCTOPHUYECKUM JIMYHOCTSIM, TEeMaTHYeCKue TaOMuIbl: aUHCKUE apXOHTHI,
PUMCKHE KOHCYJIbI, BOGHHO-TIOJIUTUYECKAs] XPOHONOTHsI ()PAaHKOB, UCTOPHS IMAICTBA, KPECTOBBIC
moxoabl (1096—1270 rr.), kpomaBas cmyrta 1605—1618 romoB, Benukas dpaHITy3cKas
peBomonus, pycckas Kynbrypa B XVIII—XIX Beke, pepomtonust B Poccun 1905—1907, nepas
MUpoBasi BoitHa, peBomtonust 1917 r. B Poccum, xponuka pacnaga Poccum B 1917 romy,
rpaxzaanckas BorHa 1918—1920 B Poccum, BrOopas muposas BoiiHa, CCCP npu Xpymiéese,
KapuOCKUIl KpU3HC, ITepeCTpOiiKa, BOWHBI U BOEHHbIE KOHPIHUKTHI XX BE€Ka U MHOTO€ JAPYyToe€.

—  http://historic.ru/

Bcemupnas wuctopuss — HoBoctu. Ouuuknonenus. bubnmoreka mo wucropun. Kaprsr
anekTpoHHou oubnmorteku. Uccnenosanus. [louck mo caiity. CcbUiku.

—  http://historic.ru/about/author.shtml

[TpoexT «BceMupHas uctopusi» Co3/laH B 00pa3oBaTENbHBIX IesIX. BritouaeT HaKOIJIEHHBIN
3a COBETCKMI mepuojl Matepual B Buje KHUr, uznanubix B CCCP, napckoit Poccun u gononnexn
TEKYIIUMH UCCIETOBAHUSMHU 110 BCEMUPHON UCTOPUU U HOBOCTHBIMH CTAThSIMH.

—  http://old-rus.narod.ru/

JlpeBHepycckue KapThl. XpoHorpad. Bemmkue kHs3psi W mapu. Pycckue mnarpuapxu u
MUTpONIONUTHI. CiTyKuible YUHBI U 3BaHus. Biacts B 1peBHelt Pycu. CtaTbu U HCClie10BaHUA.

—  http://www.praviteli.org/

Lenpio co3manusi JAHHOTO SJIEKTPOHHOTO pecypca SIBISETCS HM3JI0KeHHe uctopuu Poccuum u
Cogerckoro Coro3a B KOHTEKCTE apXOHTOJIOTMM — HCTOPUYECKOM AUCHUIUIMHBI, W3Yydarollen
HCTOPUIO JTOJKHOCTEH B TOCYAAPCTBEHHBIX, MEXIYHAPOAHBIX, MOJIUTUUECKUX, PEIUTHO3HBIX U
JIPYTUX OOIIECTBEHHBIX CTPYKTypax. B 4YuCI0 mNONMMTHYECKUX JesTesed, 4Ybh KpaTKue
ouorpadpuu mnpencrasnensl B «lIpaButensx Poccum u Coerckoro Coro3a» BKIIOYEHBI B
OCHOBHOM T€, KTO 3aHUMaJI TOCYJIapPCTBEHHBIE MOCThI, YKBUBAJIECHTHBIE COBPEMEHHBIM MOHATUAM
«TJaBa TOCYAApCTBa» M «rjaBa TMPABUTENBCTBAa». TakkKe TMpeAcTaBieHa WHPOpMAIUs O
CTpYKType Bbicuiero pykoBojacTBa Kommynuctuueckod mnaptuu Coerckoro Coroza u ee
MpEAIIeCTBEHHUKOB.
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9.3. CpeacrBa odecrievyeHUs1 OCBOCHHUSI JUCHUILTHHBI ([Ipu neobxooumocmiur)
Hns  peanmzanuu  pabouyeil mporpaMMbl  MOATOTOBIICHBI — CIEAYIOLIME  CpEAICTBA
00eCTIeYeHHsI OCBOCHHSI TUCIIATUTHHBI:

— KOMIIBIOTEPHBIE MPE3EHTALNN MHTEPAKTUBHBIX JIEKIHHA — 32, (00I1ee Ynuciio crnaiioB —
320);

— OaHK TECTOBBIX 3aJaHUIl JJIs TEKYIIEro KOHTPOJISI OCBOEHHUS JUCHUIUIMHBI (oOliee
yrcio Bornpocos — 300);

— 0aHK TECTOBBIX 3aJaHUU JJIi UTOTOBOTO KOHTPOJIS OCBOCHHSI JUCHHILIHHBI (0OIiee
4rcio Bompocos — 150).

10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' UM,
HNCIIOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

Nudopmannonnyio HOJIEPKKY U3Yy4YEeHUS JUCLUIUINHBI OCYIIECTBIISET
Nudopmannonno-6ubanoreunsii nentp (MBL)) PXTY um. .M. MenneneeBa, KOTOPBIH
obecrieynBaeT OOYYAIONIMXCS OCHOBHOW Y4eOHOH, y4eOHO-METOAMYECKOW W HAay4HOU
JUTEepPaTypoil, HEOOXOIUMON ISl OpraHu3alyd 00pa30BaTENBLHOrO MpoIlecca MO JUCHUILIMHE.
OO6muii 06sem MmHOTOOTpaceBoro Gouaa MBI ra 01.01.2023 cocraBnsier 1 727 628 k3.

@®ounn UBL[ pacnomaraer y4eOHOH, y4eOHO-METOAMYECKON M HAyYHO-TEXHUYECKOU
JIUTEpaTypoil B (hopMe MEUYaTHBIX U JICKTPOHHBIX U3JaHUH, a TAaKXKe BKIIOYAeT OQHIIHATIbHEIC,
CIpaBOYHO-OMOIMOrpaduueckue, CreuuaIn3upOBaHHbIE OTEYECTBEHHBIE U 3apyOeKHbIE
nepuonuueckue U uHbopmanmoHHeie u3nanus. UBL[  obecmeumBaer  goctynm K
npodeccuoHanbHbIM 0a3aM JaHHBIX, UHHOPMAIIMOHHBIM, CIIPABOYHBIM U MOMCKOBBIM CUCTEMAaM.

Kaxnprit oOy4varomuiicsi odecriedeH CBOOOTHBIM JOCTYIIOM U3 JIFOOOW TOYKH, B KOTOPOI
uMeeTcss JIocTyn K ceTh MHTepHeT M K 3JIeKTpoHHO-OuOnuoreynoil cucteme (ObC)
VYHuBepcurera, KOTOpas COAEPKHUT pa3IMYHblE W3JaHUS IO OCHOBHBIM H3Yy4YaeMbIM
JUCLUIUIMHAM ¥ C(OPMHUPOBAHA MO COIIACOBAHMIO C MpaBooOiagaTeNsiMi yuyeOHOH U yueOHo-
METOIMYECKON JTUTEPATYPHI.

Jns  OGojee TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OuOIMorpaduyeckoro u
uHpopmanronHoro obciayxuBanusi B Bl peanuzoBana TexHosorust DNEeKTPOHHON JOCTaBKU
JIOKYMEHTOB.

[TonHBIN TepedeHb HIIEKTPOHHBIX HH(GOPMALMOHHBIX PECYpCOB, HCHOJIb3YEMBIX B
nporecce 00y4YeHus, MPeACTaBIeH B OCHOBHOW 00pa30oBaTeNIbHOM Mporpamme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUIIJIMHBbI

B coorBercTBHM ¢ y4eOHBIM IUTAHOM 3aHATHSA 1O AuctuiuinHe «HMcmopus Poccuuy
npoBOAATCS B (GopMe JIeKIMH, MPaKTHYECKUX 3aHATHH U CaMOCTOSTENBbHON paboThI
o0yyJaromerocs.

11.1. OGopynoBanue, HeoOX0AMMOe B 00pa3oBaTeJHLHOM Ipolecce:
Aynutopusi, oOecriedeHHass KOMIBIOTEPOM M MYJIbTUMEIUHHBIM IPOEKTOpOM (obecreueHue
MPE3CHTAINN JIEKITNI i CAaMOCTOSITETFHBIX Pa3pad0TOK CTYJCHTOB).

11.2. YyeOHO-HArIAAHBIE IOCOOUS
KapTs! o ucropumn.

11.3. Komnbrorepbl, HHGOPMALHMOHHO-TeIeKOMMYHUKAIIHOHHBIE CETH, ANINAPATHO-
NporpaMMHbIe H AyAHOBH3YyaIbHbIE CPEICTBA:
BI/I6JII/IOT6K8., UMCromas pa6que KOMIIBIOTCPHBIC MECTa JIA CTYACHTOB, OCHAIICHHLIC
KOMIIbIOTEPAMH C JIOCTYIIOM K 0a3aM JIaHHBIX U BBIX0JIOM B MHTEpHeT.
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11.4. IleyaTHbIE ¥ JIEKTPOHHBIE 00pa3oBaTe/bHbIEe H HH(pOPMANIMOHHBIE Pecypchbl:
NudpopManinoHHO-METOIMYECKAE MaTepHajbl: ydeOHble M y4eOHO-METOIUYeCKHe
ocoOUs MO AUCLHUIIINHE.
DNEeKTpOHHBIE 00pa3oBaTeIbHBIE PECYpPCHl, 3JCKTPOHHBIC MPE3CHTAMM K pasjeiam

JICKOIMOHHBIX KYpPCOB.

11.5. IlepeyeHb JUIEH3HOHHOTO MPOTPAMMHOI0 00ecTeyeHusl:

HanmenoBanue
Ne PexBu3nThI 10r0BOpPa KonnuectBo Cpok oxoHYaHMA
n/n fiporpamMuHoro NOCTABKHU JIMLIeH3U i JAeicTBUS JTULEH3UN
NMPOAYKTA
WINDOWS 8.1 Kontpakt Ne 62- 0ecCpovHO Jluuensus Ha
Professional Get 649A/2013 OIEPAIIMOHHYIO CUCTEMY
Genuine ot 02.12.2013 Microsoft Windows 8.1.
1 [10, e npuHuMaromiee
NPSIMOTO YYaCTHs B
00pa3oBaTeIbHBIX
poreccax.
2. Micosoft Office Kontpaxt Ne 62- OeccpouHas JIunensus Ha I10,
Standard 2013 640A/2013 NPUHAMAIOLIEE YUaCTUE
ot 02.12.2013 B 00pa30BaTEIIbHBIX
poreccax.
3. Microsoft Office Konrpaxt Ne 28- 12 mecsueB JIunensus Ha I10,
Professional Plus 355A/2020 ot (e5KeroJHOE | MPUHUMAIOILEE yIacTHE
2019 26.05.2020 IIPOJUIEHHE B 00pa30BaTeNbHBIX
B cocrage: TTOJIITACKH C mporeccax.
e Word IpaBOM
o Excel rnepexojaa Ha
e Power Point OOHOBJIEHHYIO
e Outlook BEpCHIO
e OneNote MpOJyKTa)
e Access
e Publisher
e InfoPath

35




12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUSA ITPOI'PAMMBI

HauMenoBanue DopMbI U METObI
OcHOBHBIC ITOKA3ATEJIH OLIEHKH
pas3iesos KOHTPOJISI M OLIEeHKH
Paznea 1. 3naem:
OO0mme BONPOCHI HCTOPUH — OCHOBHBIE HcTOopuyeckue drtansl | OueHka 3a
pa3BUTHS o01iecTBa; OCHOBHBIE | KOHTPOJIbHYIO paboTy

TEHJICHIMU OTE€UYECTBEHHOW HCTOPUU B
KOHTEKCTE  MHUPOBOM  HCTOpUH  C
JPEBHEMIIMX BPEMEH IO HACTOSAILIEE
BpeMS;

— OCHOBHBIE JIaThl, YYaCTHUKOB U
pe3yabTaThl BaXXHEHIINX UCTOPUUYECKUX
COOBITHUI;

— Mecto U posib Poccum B ucropuu
YEJI0BEYECTBA U B COBPEMEHHOM MUPE;
HamOojee CYIIECTBEHHbIE CBS3H H
MPU3HAKK HUCTOPUYECKHX SABJICHUUA U
MPOIIECCOB.
Ymeem:.

— YYUTHIBaTh IIEHHOCTM MHPOBOH M
POCCHUICKON KYJBTYpPbl IS Pa3BUTHUS
HaBBIKOB MEXKYJIbTYPHOT'O IHAJIOTA;

— HCIIOJIL30BaTh 3HAHHUE W IOHUMAaHHUE
mpoGiieM dYeloBeKa B COBPEMEHHOM
MHpE;

— OpHUEHTHUPOBATBCSI B  MHUPOBOM

HUCTOPUICCKOM mporiecce,
aHAJIM3UPOBATh MPOLECCHl U SIBJICHMUS,
MIPOUCXOSATIINE B 00I11IeCTBE;
COOTHOCHUTb HX C HCTOPUYECKH

BO3HHUKIIINMU MHUPOBO33PEHYECKUMH
CUCTEMAMU,

— ONpENeNATh COOCTBEHHYIO
MIO3ULUIO 1o OTHOILICHHIO K
OKpyXKarwumemMy MHUpy, OCO3HaBaThb

CaMOOBITHOCTb POCCUHCKOM UCTOpUH, U
€€ HEIMOCPEJICTBEHHYIO B3aUMOCBSA3b C
pa3IUYHBIMU ATUYECKUMH,
pPENUTHO3HBIMU U LIEHHOCTHBIMH
cucTeMaMH, cooOIIecTBaMHU.

Bnaoeem:

— HaBBIKAMH OTIPENIENISATh U
apryMEHTHPOBAHO PEICTaBIIATh
COOCTBEHHOE OTHOIIIEHHUE K

JMCKYCCUOHHBIM MpoOjemMaM HCTOPHH,
ONMpasACh Ha 3HAHUE MHUPOBOM U

pOCCHUIICKOM HUCTOPHH,
COLIMOKYJIBTYPHBIX Tpamuuui Poccuu u
MUDA;

— HAaBBIKaAMH OHCHO‘IHOﬁ JACATCIIBHOCTHU

Nel (2 cemectp)

O1reHKa 3a 3a4eT
(2 cemectp)
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(ymenue ompenensitb 1 000CHOBBIBATh
CBOE OTHOIIEHHUE K HMCTOPUYECKUM U
COBPEMEHHBIM COOBITHSM, ux
YYaCTHHKAM);

— MpUeMaMu UCTOPUIECKOTO OTTUCAHHUS
(pacckaz 0 CcOOBITHSIX, MpoIeccax,
SIBJICHUSIX) W OOBSCHECHUS (PACKpPBITHE
NPpUYMH W CJICACTBHH  COOBITHH,
BBISIBJICHWE B HHUX  00mero u
Pa3IMYHOTO, orpezeneHue ux
XapakTepa, KiacCuuKamus 1 ap.).

Pa3znea 2.

Hapoas! 1 rocyiapcrsa Ha
TEPPUTOPHH COBPEMEHHOI
Poccun B 1peBHOCTH. Pych B
IX — nepBoii Tperu XIII BB.

3uaem:

— OCHOBHBIE HMCTOPUYECKHE ITallbl
pa3BUTHUS 00I111eCTBA; OCHOBHEIE
TEHJICHIIMA OTEYECTBEHHON HMCTOPUH B
KOHTEKCTE  MHUPOBOM  HCTOpUH  C
JPEBHEMIIMX BPEMEH IO HACTOSAILIEE
BpeMs;

— OCHOBHBIE JaThl, YYaCTHHUKOB U
PE3yNbTaThl BAKHEUITUX HCTOPUUECKUX
COOBITHUI;

— MecTo W poiab Poccum B mcropum
YEJIOBEUECTBA U B COBPEMEHHOM MUDE;
HamOoJee CYIIECTBEHHbIE CBS3H H
MPU3HAKK HMCTOPUYECKUX SBICHUU U
MPOIIECCOB.
Ymeem:

— YYUTHIBaTh IIEHHOCTH MHPOBOH M
POCCHUICKON KYJBTYpBl IJISi Pa3BUTHUS
HaBBIKOB MEXKYJIbTYPHOTO IHAJIOTA;

— HCHIOJIL30BaTh 3HAHUE U TOHUMAaHHE
mpoOiieM dYeloBeKa B COBPEMEHHOM
MHUPE;

— OpHEHTUPOBATbCS B  MHUPOBOM

UCTOPUYECKOM nporecce,
AHAJIIM3UPOBATL HPOUECCCBI U ABJICHUA,
MIPOUCXOJIAIINE B o0111eCTBe;
COOTHOCHUTH ux C HCTOPUYCCKH

BO3HUKIIUMH MHUPOBO33PEHYECKUMU
CHCTEMAaMU,

— OIpenesATh COOCTBEHHYIO
TIO3HUIIHIO o OTHOIIICHUIO K
OKpYXarlleMy MHpY, OCO3HaBaTh

CaMOOBITHOCTh POCCUICKOI HCTOpUH, U
€€ HEMOCPEICTBEHHYI B3aMMOCBSA3b C
Pa3IMYHBIMU ATHUYECKUMHU,
PENUTHO3HBIMU u LIEHHOCTHBIMH
CHCTEMAaMU, COOOIIECTBAMHU.

Bnaoeem:

— HaBBIKAMHU OTIpECIIATh u
apryMEHTHPOBAHO MIPEJICTaBIISITh
COOCTBEHHOE OTHOIIICHHE K

OrncHka 3a
KOHTPOJIbHYIO paboTy
Nel (2 cemectp)
OreHka 3a 3a4eT

(2 cemectp)
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JTMCKYCCHOHHBIM Tpo0OJeMaM HCTOPHH,
ONMpasiCb HAa 3HAHHE MHUPOBOM U

pOCCUICKON HCTOpPHH,
COLMOKYJIBTYPHBIX Tpaguuuid Poccun u
MUDA;

— HaBBIKAMU OI[CHOYHOM JeSITeIbHOCTH
(ymMeHue ompenensith U 00OCHOBBIBATH
CBOE OTHOIIEHUE K MCTOPUYECKUM U
COBPEMEHHBIM COOBITHSM, ux
YYaCTHHKAM);

— MpUeMaMU UCTOPUIECKOTO OTTUCAHHUS
(pacckaz 0 CcOOBITHSIX, MpoIeccax,
SIBJICHUSIX) W OOBSICHECHUS (PACKpPBITHE
NpUYMH U CIEACTBHM  COOBITHIA,
BBISIBJICHWE B HHX  00mero u
Pa3IMYHOTO, ornpeaeneHue ux
XapaxTepa, KiIacCu(pHUKaIus U JIp.).

Pa3znea 3.
Pycs B XI11-XV BB.

3naem:

— OCHOBHbBIE HCTOPUYECKHE ITallbl
pa3BUTHS o011ecTBa; OCHOBHBIE
TEHJCHLIUM OTEUYECTBEHHOW MCTOPUU B
KOHTEKCTE  MHUPOBOM  HMCTOPHUM  C
JPEBHEMIIMX BPEMEH IO HACTOSAIIEE
BpeMS;

— OCHOBHBIE JaTbl, YYaCTHHUKOB H
pe3yNbTaThl BXKHEUIINX UCTOPUUECKUX
COOBITHUI;

— MecTo M posb Poccum B mcropum
YeJIOBEYECTBA U B COBPEMEHHOM MHPE;
Hauboyiee CYyIIECTBEHHbIE CBA3M U
MPU3HAKA HMCTOPUYECKUX SBJICHUU H
IIPOLIECCOB.
Ymeem:

— YYWTBHIBaThb LIEHHOCTHM MHUPOBOH H
POCCUICKON KYJIBTYpBl ISl pPa3BUTHUSA
HaBbIKOB MEKKYJIbTYPHOI'O JHAJIOTA;

— HCIIOJIb30BATh 3HAHUE U TOHUMaHHE
npoGyiieM dYenoBeKa B COBPEMEHHOM
MHUDE;

— OpPUEHTUPOBATHBCI B  MHUPOBOM

UCTOPUYECKOM nporecce,
AHAIIM3UPOBATh HNPOLUECCBI U ABJICHUA,
MIPOUCXOJIAIINE B o011ecTBe;
COOTHOCHUTH ux C HCTOPUYCCKH

BO3HUKIIUMH MHUPOBO33PEHYECKUMU
CHCTEMAaMU,

— OIpenesATh COOCTBEHHYIO
MIO3ULUIO o OTHOUICHUIO K
OKpy’XaromeMy MHupy, O0CO3HaBaTh

CaMOOBITHOCTh POCCUHCKOW UCTOPUHU, U
€€ HEMNOCPEICTBEHHYI0 B3aMMOCBS3b C
pa3IMYHBIMHU STHYECKUMH,

OueHka 3a
KOHTPOJIBHYIO paboTy
Ne2 (2 cemectp)

O1eHka 3a 3a4eT
(2 cemectp)
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PCIMTUO3HBIMUA u INCHHOCTHBIMU
CHUCTCMaMU, COO6H_I€CTBaMI/I.

Brnaoeem:

— HaBBIKAMH OTIpECIIATh u
apryMEHTHPOBAHO MPEJICTaBIISITH
COOCTBEHHOE OTHOILIEHUE K

JTUCKYCCHOHHBIM TpoOJeMaM HCTOPHH,
ONMpasCh Ha 3HAHUE MHUPOBOU U

pOCcCUICKON HCTOpPHH,
COLMOKYJIBTYPHBIX Tpaguuuid Poccun u
MUDA;

— HaBBIKAMU OI[CHOYHOM JeSITeIbHOCTH
(ymMeHue ompenensith U 00OCHOBBIBATH
CBOC OTHOIIEHUE K HMCTOPUYECKUM U
COBPEMEHHBIM COOBITHSIM, ux
y4acTHUKaM);

— MpUeMaMHu UCTOPUIECKOTO OTTUCAHHUS
(pacckaz 0 cOOBITHSIX, TMpoIEccax,
SIBJICHUSX) W OOBSCHEHHS (pacKphITHE
NpUYUH U CJICACTBUH  COOBITHH,
BBISIBJICHME B HHUX  OOWIero W
Pa3IMYHOTO, orpeeneHue 170'¢
XapakTepa, KIIacCH(PUKAIMS U JIp.).

Pa3zneua 4.
Poccusa B XVI-XVII BB.

3naem:

— OCHOBHBIE HCTOPUYECKHE ITallbl
pa3BUTHS o011ecTBa; OCHOBHBIE
TEHJCHIIMM OTEUYECTBEHHOW MCTOPUU B
KOHTEKCTE  MHUPOBOM  HMCTOPHUM  C
JPEBHEMIIMX BPEMEH IO HACTOSAIIEE
BpeMS;

— OCHOBHBIE JaTbl, YYaCTHHUKOB H
pe3yNbTaThl B&XKHEUIINX UCTOPUUECKUX
COOBITHUI;

— MecTo M posnb Poccum B mcropum
YeJI0BEYECTBA U B COBPEMEHHOM MHPE;
HauOoJyiee CYIIECTBEHHBIE CBSI3M U
MIPU3HAKW HMCTOPUUYECKUX SABJICHUH H
MIPOLIECCOB.

Ymeem:

— YYWUTHIBaTh LIEHHOCTH MHPOBOH H
POCCUMCKON KYJIBTYpBl ISl pa3BUTHUSA
HaBbIKOB MEKKYJIbTYPHOIO JHAJIOTa;

— HCIIOJIb30BATh 3HAHUE U TOHUMaHHE
npoGyieM dYenoBeKa B COBPEMEHHOM

MHUpE;

— OPHUCHTHPOBATLCA B MHUPOBOM
UCTOPUYECKOM nporecce,
AHAJIIM3UPOBATh HNPOLUECCBI U ABJICHUA,
MIPOUCXOIAIINE B o01ecTBe;
COOTHOCHUTH  HUX C HCTOPHYECKU

BO3HUKIIINMU MHUPOBO33PEHYECKUMU
CHCTEMAaMU,

OueHka 3a
KOHTPOJIBHYIO paboTy
Ne3 (2 cemectp)

O1eHka 3a 3a4eT
(2 cemectp)
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— OIpEeneNsATh COOCTBEHHYIO
HO3UIIHIO o OTHOILICHUIO K
OKpY’)XalollleMy MHUpY, OCO3HaBaTh
CaMOOBITHOCTh POCCUIICKOM HCTOPUH, U
€e HEMOCPEICTBEHHYI0 B3aHMMOCBS3b C
Pa3IHMYHBIMU ITUYECKHMH,
PCIMTIUO3HBIMUA u INCHHOCTHBIMU
CHCTEMaMH, COOOLIECTBAMH.

Bnaoeem:

— HaBBIKAMH OTIPECIIATh u
apryMEeHTHPOBAHO MPEJICTABIISITH
COOCTBEHHOE OTHOILIEHUE K

JTUCKYCCHOHHBIM TpoOJIeMaM HCTOPHH,
ONMpasCh Ha 3HAHUE MHUPOBOM U

poccuinckon HCTOpPHH,
COLMOKYJIBTYPHBIX Tpaguuuid Poccun u
MUDA;

— HaBBIKAMH OIICHOYHOMW JAEATEIbHOCTH
(ymenue omnpenensiTb U 000CHOBBIBATh
CBOE OTHOIIEHHE K HMCTOPUYECKUM U
COBPEMEHHBIM COOBITHSM, ux
y4acTHUKaM);

— NpUeMaMHU UCTOPUYECKOI0 OIUCAHUS
(pacckaz 0 cOOBITHSIX, TMpoIEeccax,
SIBIIGHUSX) U OOBSICHEHUS (PAaCKpBITHE
NPUYMH W CIEACTBUM  COOBITHIA,
BbISIBIGHME B  HHMX  OOIIEr0 U
pa3IUYHOTO, oTipe/iesieHue 170
XapakTepa, KilacCupUKalus u Jip.).

Pa3znea 5.
Poccusa B XVIII Beke.

3naem:

— OCHOBHBIE HCTOPUYECKHE OTallbl
pa3BUTHS o011ecTBa; OCHOBHBIE
TEHJCHIIMM OTEUECTBEHHOW HCTOPUU B
KOHTEKCTE  MHUPOBOM  HMCTOPHUM  C
JPEBHEUIINX BpPEMEH II0 HACTOsIIEE
BpeMms;

— OCHOBHBIE JaTbl, YYacCTHUKOB H
pe3yNbTaThl BAXKHEUITUX HCTOPUUECKUX
COOBITHIA;

— Mecto U poib Poccum B umcropun
YeJI0BEYECTBA U B COBPEMEHHOM MHPE;
HanOoJyiee CYIIECTBEHHBIC CBSI3M U
MIPU3HAKA HMCTOPUUYECKUX SBJICHUH H
IIPOIIECCOB.
Ymeem:

— YYWUTHIBaTh LIEHHOCTH MHPOBOH H
POCCUMCKON KYJIBTYpBl ISl pa3BUTHUSA
HaBbIKOB MEKKYJIbTYPHOI'O JHAJIOTa;

— HCIIOJIb30BATh 3HAHUE U TOHUMaHUE
po0jeM 4YeIoBEeKa B COBPEMEHHOM
MHUDE;

— OpPHEHTUPOBATBCA B MHUPOBOM

OueHka 3a
KOHTPOJIBHYIO paboTy
Ned (2 cemectp)

O1leHka 3a 3a4eT
(2 cemecTtp)
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UCTOPUYECKOM nporiecce,
AHAJIM3UPOBATh IPOLECCHl M SIBICHHS,
MIPOUCXOIAIINE B o01ecTBe;
COOTHOCUTH  HUX C HCTOPHYECKU
BO3HHMKIIUMHU MHPOBO33PCHUCCKUMU
CHCTEMaMH;

— OIpEeNeNsATh COOCTBEHHYIO
TIO3HITUIO o OTHOIICHHIO K
OKpyXKarwiemMy MHUpYy, OCO3HaBaThb

CaMOOBITHOCTh POCCUICKOI UCTOpUH, U
€€ HEMOCPEICTBEHHYI B3aMMOCBS3b C
Pa3IUYHBIMU STUYECKUMH,
PEAUTHO3HBIMU u IIEHHOCTHBIMH
CUCTeMaMH, COOOIIIECTBAMHU.

Braoeem:

— HaBBIKAMH OIpEACIIATh u
apryMEHTHPOBAHO MIPEJICTABIISITH
COOCTBEHHOE OTHOIIIEHHE K

JMCKYCCHOHHBIM IpOo0JIeMaM HCTOPHH,
ONMpPAsACh Ha 3HAHHE MHPOBOM U

poccuiickoi HCTOpPHUH,
COLMOKYJIBTYPHBIX Tpaauuuii Poccun u
MHUpa,;

— HaBBIKAMH OIICHOYHOMW JEATEIbHOCTH
(ymeHue onpenensiTb U 00OCHOBBIBATh
CBOE OTHOIIEHHE K HMCTOPUYECKAM U
COBPEMEHHBIM COOBITHSM, ux
Y4aCTHUKAM);

— NpHUEeMaMHU UCTOPUYECKOT0 OIUCAHUS
(pacckaz o0 CcOOBITHSIX, TMpoIEccax,
SIBIIGHUSAX) U OOBSICHEHUS (PAacCKpBITHE
NpUYMH U CIEACTBUM  COOBITHIA,
BbISIBIIEHME B  HHMX  oOmero u
pa3IUYHOTO, orpesiesieHHe 170
XapakTepa, KilacCu(pUKalus u JIp.).

Pa3znen 6.
Poccuiickas umnepus B XIX
— HavaJje XX B.

3naem:.

— OCHOBHBIE HMCTOPUYECKHE ITallbl
pa3BUTHS o0mIecTBa; OCHOBHEBIE
TEHJEHLIMA OTEYECTBEHHON HMCTOPUU B
KOHTEKCTE  MHPOBOM  HCTOpPHUHM  C
JPEBHEHIINX BpPEMEH [0 HaCTOsIIee
BpeMs;

— OCHOBHBIE€ JaThl, YYaCTHHUKOB U
pPe3yAbTaThl BAXKHEHTITUX UCTOPUUECKUX
COOBITHIA;

— Mecto U ponb Poccnm B mcropumn
YEJIOBEUECTBA U B COBPEMEHHOM MUDE;
HanOoJyiee CYIIECTBCHHBIC CBSI3M U
MPU3HAKK HMCTOPUYECKUX SIBJICHUU U
MPOIIECCOB.

Ymeem:

— YYUTBHIBaTh IIEHHOCTH MHPOBOH M

Orenka 3a
KOHTPOJIbHYIO paboTy
Ne5 (3 cemectp)

Or1enka 3a 3a4eT
(3 cemectp)
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POCCUMCKON KYJIBTYPBI ISl Pa3BUTHUSA
HAaBBIKOB MEKKYJIbTYPHOI'O JUAJIOTA;

— MHCIOJb30BaTh 3HaHUE U IIOHMMaHUE
pobjeM 4YeJoBEeKa B COBPEMEHHOM

MHUpE;

— OpPUCHTHPOBATBCI B  MHPOBOM
UCTOPUYECKOM nporecce,
AHAJIM3UPOBATh IPOLECCHl M SIBJICHHS,
MIPOUCXOIAIINE B o01ecTBe;
COOTHOCUTH  HUX C HCTOPHYECKU

BO3HHUKIINMHA MHPOBO33PCHUCCKUMU
CHUCTEMaMHU,

— OIpEeNeNsATh COOCTBEHHYIO
TIO3HITUIO o OTHOIICHUIO K
OKpyXKarwumeMy MHUpy, OCO3HAaBaTb

CaMOOBITHOCTh POCCHUICKOM UCTOPUH, U
€¢ HEIMOCPEICTBCHHYIO B3aWMOCBS3h C
pa3JH/I‘-IHI)IMI/I OTHYCCKHUMHU,
PEITUTHO3HBIMU u [IEHHOCTHBIMH
CHCTEMAaMU, COOOIIECTBAMHU.

Braoeem:

— HaBBIKAMH OTIPE/CIIATh 31
apryMEHTHPOBAHO IIPEJICTABIISATh
COOCTBEHHOE OTHOIIIEHHUE K

JTMCKYCCHOHHBIM Ipo0OJIeMaM HCTOPHH,
ONMpPasCh Ha 3HAHHE MHPOBOM U

poccuicKon HCTOpPHH,
COLMOKYJIBTYPHBIX Tpaauuuii Poccun u
MHUpa,;

— HaBBIKAMU OILICHOYHOMW J€SITEIbHOCTH
(ymenue omnpezensiTb U 000CHOBBIBATh
CBOE€ OTHOILIEHUE K MCTOPUYECKUM H
COBPEMEHHBIM COOBITHSM, ux
Y4aCTHUKAM);

— NpHUeMaMHU UCTOPUYECKOTO OIUCAHUS
(pacckaz o0 CcOOBITHSIX, TpoIeccax,
SABJICHUSIX) U OOBSICHEHHUs (PacKpbITHE
NPUYMH W CIEACTBUM  COOBITHIA,
BbISIBIIGHME B  HHMX  OOIIETO U
Pa3Iy4HOro, orpezeneHne ux
XapakTepa, KilacCu(pUKalus u Jip.).
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Pa3zgen 7.

Poccusi u CCCP B coBeTCKYIO
amoxy (1917-1991)

3naem:
— OCHOBHBIC HCTOPHUYECKHE ITaIlbl
pa3BHUTHS 00I111eCTBA; OCHOBHbBIE

TEHJICHIIMM OTEYECTBEHHOW UCTOPUHU B
KOHTEKCT€  MHPOBOM  HMCTOPHH  C
JIPEBHEHIINX BPEMEH II0 HACTOSIIee
BpeMsI;

— OCHOBHBIE JIaThl, YYaCTHHUKOB H
pe3yIbTaThl BAKHEHIIIUX UCTOPHUSCKUX
COOBITHI;

— Mecto U poib Poccunm B mcropuun
YeJI0BEYECTBA U B COBPEMEHHOM MHUPE;
HauOoJee CYIICCTBCHHBIE CBS3H W
MPU3HAKK HMCTOPUYECKUX SIBJICHUH U
MIPOIIECCOB.

Ymeem:

— YYUTHIBATh IEHHOCTH MHPOBOH U
POCCHICKON KyJIBTYpBI Ui Pa3BUTHS
HABBIKOB MEKKYJIBTYPHOTO JIUAJIOTa;

— HCIOJIb30BaTh 3HAHUE U TOHUMaHHE
npoOJieM 4YeloBeKa B COBPEMEHHOM

MUDE;

— OpPHUEHTHUPOBATBCSI B  MHPOBOM
HUCTOPUICCKOM mporiecce,
aHAJIM3UPOBATh MPOLECCHl U SBJICHMUS,
MIPOUCXOISATIINE B 00I1IeCTBE;
COOTHOCHUTb HX C HCTOPUYECKH

BO3HHUKIIINMU MHUPOBO33PEHYECKUMH
CUCTEMAMU,

— ONpENeNATh COOCTBEHHYIO
MIO3ULUIO 1o OTHOILICHHIO K
OKpyXKarwumemMy MHUpy, OCO3HAaBaTb

CaMOOBITHOCTb POCCUICKOM MCTOpUH, U
€€ HEINOCPEJICTBEHHYI0 B3aUMOCBA3b C
pa3IUYHBIMU ATUYECKUMH,
pPEIUTHO3HBIMU U LIEHHOCTHBIMH
cucTeMaMHu, cooOIIecTBaMU.

Bnaoeem:

— HaBBIKAMH OTIPENIENISATh U
apryMEHTHPOBAHO PEICTaBIIATh
COOCTBEHHOE OTHOIIIEHHUE K

JMCKYCCUOHHBIM MpoOjemMaM HCTOPHH,
ONMpasAChb Ha 3HAHUE MHPOBOU H

poccuiickon HCTOpPHH,
COLIMOKYJIBTYPHBIX Tpaauuuii Poccun n
MUDA;

— HaBBIKAMHU OLICHOYHOMW JESTEIbHOCTH
(ymeHue ompenensitb U 00OCHOBBIBATH
CBOE€ OTHOILIEHUE K MCTOPUUYECKUM H
COBPEMEHHBIM COOBITHSM, ux
YYaCTHHKaM);

— NIpUEeMaMH UCTOPUYECKOT0 OIMCAHUS

OneHka 3a
KOHTPOJIbHYIO paboTy
Ne6 (3 cemectp)

Or1reHka 3a 3a4er
(3 cemectp)
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(pacckaz o0 cOOBITHSIX, Tpoleccax,
SIBJICHUSIX) W OOBSCHEHUs (pacKpbITHE
NpUYMH W CIEACTBHA  COOBITHIA,
BBISIBJICHME B HHUX  0Owmero u
pa3IUYHOrO, ornpeaeneHue ux
XapakTepa, KI1acCupuKaIus 1 Jp.).

Pa3nean 8
CoBpemennas Poccuiickasn
®enepamus (1991-2022)

3naem:
— OCHOBHBIC HCTOPHUYCCKHE ITaIlbl
pa3BHUTHS 00I111eCTBA; OCHOBHbBIE

TEHACHLIIMA OTEUYECTBEHHOW MCTOPUU B
KOHTEKCTE  MHPOBOM  HCTOpPHUH  C
JPEBHEHUININX BpPEMEH II0 HACTOsIIEE
BpeMs;

— OCHOBHBIE JaTbl, YYaCTHHKOB H
pe3yNbTaThl BAXKHEUIIUX UCTOPUUECKUX
COOBITHUI;

— Mecto U ponb Poccunm B mcropumn
YeJI0BEYECTBA U B COBPEMEHHOM MHPE;
HauOojee CYIICCTBCHHBIC CBS3H H
IIPU3HAKA HMCTOPUUYECKUX SBJICHUH H
IIPOLIECCOB.
Ymeem:

— YYWUTHIBaTh LIEHHOCTHM MHPOBOH H
POCCUICKON KyJIBTYpBl Il pa3BUTUSA
HAaBbIKOB MEKKYJIbTYPHOI'O JHAJIOTA;

— HCIIOJIB30BATh 3HAHUE U TIOHUMAaHHE
npoOyieM 4YenoBeKa B COBPEMEHHOM
MHUDE;

— OpPUEHTUPOBATHBCI B  MHPOBOM

HCTOPUYECKOM nporecce,
AHAJIIM3UPOBATh HNPOUECCBI U ABJICHUA,
MIPOUCXOJIAIINE B o0111eCTBe;
COOTHOCHUTH ux C HCTOPUYCCKH

BO3HUKIIHUMH MHUPOBO33PEHYECKUMU
CHCTEMAaMU,

— OIpenesiTh COOCTBEHHYIO
TIO3HUIIHIO o OTHOIIICHUIO K
OKpYXXalleMy MHpY, OCO3HaBaTh

CaMOOBITHOCTh POCCUICKOI HCTOpUH, U
€€ HEMOCPEICTBEHHYI B3aMMOCBSA3b C
Pa3IMYHBIMU ATUYECKUMHU,
PENUTHO3HBIMU u LIEHHOCTHBIMH
CHCTEMAaMH, COOOIIECTBAMHU.

Braoeem:
— HABBIKAMH OTIPEIEIIATh u
apryMEHTHPOBAHO PEJCTABIISTh

OrncHka 3a
KOHTPOJIbHYIO paboTy
Ne7 (3 cemectp)

OrneHka 3a 3a4eT
(3 cemectp)
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coOCTBEHHOE OTHOIIICHHE K
JUCKYCCHOHHBIM IIPOOJIeMaM HCTOPHH,
ONMPAsACh HA 3HAHHE MHUPOBOM U

poccuiicKon HUCTOPUH,
COLMOKYJIBTYPHBIX Tpaauuuii Poccun u
MHUpa,;

— HaBBIKAMH OIICHOYHOMW JESITeIbHOCTH
(yMeHue ompenensitb U 00OCHOBBIBATH
CBOC OTHOIIEGHHUE K HMCTOPUYECKUM H
COBPEMEHHBIM COOBITUSAM, ux
y4acTHUKaM);

— MpUeMaMU UCTOPUUECKOTO OMUCAHUS
(pacckaz o coOBITHSX, TpolEccax,
SIBJICHUSIX) M OOBSCHEHUS (pacKpbITHE
NpUYMH W CJICACTBUH  COOBITHH,
BBISIBJICHME B HHUX  00mero u
Pa3IUYHOTO, orpeeneHue ux
XapakTepa, KiiacCu(uKamus 1 ap.).

13. OCOBEHHOCTHU OPTAHU3ALUU OBPA30OBATEJIBHOI'O ITPOLECCA JJISA
HHBAJINAOB N JINL C OT'PAHUYEHHBIMUA BO3MOKHOCTSAMMU 310POBbs

OOyyeHue HHBAIUAOB W JIMIL C OTFPAaHUYEHHBIMM BO3MOXHOCTSAMHU  3JIOPOBBS
OCYILIECTBIISIETCS B COOTBETCTBUH C:

— IlopsinkoM opraHuM3alii W OCYIIECTBIEHHS 00pa30BaTEIbHONW JAESITEIBbHOCTU
1o o0pa3oBaTeNIbHBIM MIPOrpaMMaM — Mporpammam OakanaBpHuara, IporpaMMaM clieluaiuTeTa,
nporpammaM Mmaructpatypsl (IIpuka3 MuHucrepcTBa HaykM M BBICHIETO 00pa3oBaHUs
Poccwuiickoit @eneparnuu ot 06.04.2021 Ne 245);

— IlonoxeHneM o0 TMOpsAKE OpraHuW3allud W OCYIIECTBIEHUS 00pa30BaTeIbHOU
NeSITeIbHOCTH O 00pa3oBaTelbHBIM IpOrpaMMaM BBICHIET0 OOpa3oBaHUs — IporpaMmam
OakamaBpuaTa, MporpaMmaMm CHEUMaJUTeTa, MporpaMmaMm  maructparypel B PXTY
uM. JI.11. Menneneesa, npuHATBIM perienueM YueHoro cosera PXTY um. JI.M1. Menneneesa or
28.12.2022, mpoTtokon Ne 5.

— MeroanyeckMMH pPEKOMEHJAIMSIMU 10 OpraHM3allid 00pa3oBaTeNbHOTO Mpoliecca
Ui OO0y4YeHHMs WHBAJIWAOB M JIMI C OrPAaHUYEHHBIMH BO3MOMKHOCTSIMH 3/I0pOBbSI B
00pa30BaTeNbHbIX OpraHMU3alMsIX BBICIIETO O00pa30BaHUS, B TOM YHUCIE OCHAIEHHOCTH
o0pa3oBaTeNbHOrO Mpolecca (YTBEep:KIeHbI 3amecTuTesieM MuHucTpa obpa3oBanus u Hayku PD
A.A. KiiumoBsiM 0T 08.04.2014 Ne AK-44/058H).

45




JlomosiHeHns1 M U3MeHEHHsI K padodel mporpaMme I CIUAIIINHbBI

«HUcTopus Poccun»

OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl

19.03.01 — «buoTexHOIOrUA»

KO U HAUMECHOBAHHUE HAIIPABJICHUA ITOATOTOBKH (CHeLll/IaJ'leOCTl/l)

«BbHOTEXHOJIOTHUA
HanmeHoBanue OOIT

®opma 00yueHus: oyHas

Howmep
OcHOBaHME BHECEHUS
n3MeHeHus/ CopepxaHue JOMOTHCHUS/H3MEHEHUS
A3MEHEHUS/ NOMOTHEHUS
JIOIIOJIHEHUS

MIPOTOKOJI 3acelaHusl Y YeHOTO
1. coBeTra No oT

« » 20 1.
MIPOTOKOJI 3acelaHusl Y YeHOTO
coBeta No OoT

« » 20 1.
MIPOTOKOJI 3acelaHusl Y YeHOTO
coBeTra No OoT

« » 20 1.
MIPOTOKOII 3aceAaHus Y YEHOTO
coBeTa No OoT

« » 20 1.
MIPOTOKOII 3aceAaHus Y YEHOTO
coseTa No OoT

« » 20 1.
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1. HEJIb ¥ 3AJJAYY JUCHUTIINHEI

[Iporpamma coctaBieHa B  COOTBeTCTBHUM ¢  TpeOoBanusiMu  DenepaiabHOro
rOCY/IapCTBEHHOTO O0pPa30BaTEIBHOTO CTAaHIAPTa BBICIIETO OOpa3oBaHHMs — OakalaBpHar IO
HampaBieHuto 1oArotoBku 19.03.01 buomexnonocua (O®I'OC BO), pekoMmeHmanusIMu
MeTonudyeckoii KOMHCCUU W HAKOIUICHHBIM ONBITOM MPENOJaBaHusl AUCIUILTUHBI Kadenpoi
Konnouonoi xumuu PXTY um. .. Menpneneera. Ilporpamma paccuuTaHa Ha HU3y4YEHUE
JTUCITUIIMHBI B Te4eHHne 1 cemecTpa.

Jucuunnuaa «Konnouonasa xumus» OTHOCHTCS K 00s3aTebHON dYacTH 0a30BBIX
JUCIUIUIMH y4eOHoro Ttuiana. [IporpaMMa AMCHMIUIMHBI TMPEAINONAaraeT, 4To OOydaromuecs
UMEIOT TEOPETHUYECKYIO M MPAKTUYECKYIO MOJATOTOBKY MO TUCHUIUIMHAM BBICIIEH MaTeMaTUKH,
¢u3uKu, obieil 1 HeOpraHMYECKOW, OPraHNvYecKoil U (U3NIECKON XUMUM (B MEPBYIO OYepelb
XUMHUYECKON TePMOJIUHAMUKH ).

Heas aAucHMIJIMHBI — TNpHOOpeTeHHe oOydarommucs 0a30BBIX 3HAHUM B 0o0iacTu
TEPMOJMHAMHUKYU TTOBEPXHOCTHBIX SBJICHMA M CBOMCTB AHMCIEPCHBIX CUCTEM U IOJIY4YECHHE
YMEHHI B 9aCTU UCTIOJIB30BAHUS ITHX 3HAHUU MPH MCCIEAOBAHUHU, TPOSKTUPOBAHUU U CO3TAHUU
pPEaNbHBIX CUCTEM, SIBISIOIIUXCS B OOJNBIINHCTBE CIIy4aeB JUCIEPCHBIMH.

3agaun AucHuMJIMHBLL — B 3amaun nepBod yacTu IUCHUIUIMHBL (pa3zgensl 1-4) BXoauT
paccMOTpeHHe OCOOEHHOCTEW TOBEPXHOCTHBIX CIIOE€B, HMX TEPMOIMHAMMYECKHUX CBOMCTB,
aAre3uu, CMauyuBaHus, afcOpOLIMH, FIEKTPUUYECKUX SBICHUI HAa TIOBEPXHOCTH. Bo BTOpOit wacTu
JUCHUIUIMHBEL  (pa3fensl 5-7) OCHOBHOE BHUMAaHHUE YIENSETCS KUHETUYECKHMM CBOWCTBaM
JTUCTIEPCHBIX CHCTEM, BOTIPOCAM arperaTHBHOW U CEIMMEHTAIMOHHON YCTOWYUBOCTH, KUHETUKE
KOAryJsiliuK, CTPYKTYpOOOpa3oBaHUIO U CTPYKTYPHO-MEXaHUYECKHM CBOMCTBAM TUCHEPCHBIX
cucteM. PaccMaTpuBarOTCsl TaKKe BOIMPOCHI MONyYEHHUSI M CBOMCTBAa KOHKPETHBIX IUCIEPCHBIX
CHUCTEM.

Hucuunnuna «Konnouonas xumus» npenojaercs B S win 6 cemectpe. Kontponb
yCIIEBAa€MOCTH CTYAEHTOB BEJETCS 110 MPUHATON B YHUBEPCUTETE PEUTHHIOBOM CHCTEME.

PabGouass mporpamMma JHUCHUIUTHHBI MOXET OBITh peadn3oBaHa C MPUMEHEHHEM
JMIEKTPOHHBIX 00pa30BaTENbHBIX TEXHOJOTMA UM 3JIEKTPOHHOTO OOyuYeHHUs TOJHOCTHIO WU
YaCTHYHO.

2. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA JUCIUIIJIMHBbI

W3ydyeHne NUCUUTIIMHBI HAMPABIICHO HAa MPHOOpPETEHHE CIEAYIOMNX KOMMETEHI U |
HHIMKATOPOB MX I0CTHKEHHS:

Oo6menpodeccuoHATIbHbIE KOMIETEHIIUN H HHIHUKATOPbBI UX JI0CTHKEHHS:

HanmenoBanune
KaTeropuu Kong 1 naumenoBanue Kon 1 HanMeHoBaHME MHIUKATOPA JOCTHKECHUS
(rpyrmibl) OIIK OIIK
OIIK
OIIK-1 Cnocob6en | OINIK-1.1 3Haet u MMOHUMAaET pOJIb
HA3yYars, MaTeMaTHYeCKUX,  (PU3UYECKUX, XUMHUYECKHUX,
aHAJM3UPOBATh, OMOJIOTMUECKUX IUCIUIUIMH KaK TEOPETUYECKOTO
HUCIIOJIB30BAThH (byHI[aMCHTa B pa3BI/ITI/II/I XUMHNYCCKUX 158
OHnoJIornyecKue OMOTEXHOIOTMUECKUX HUCCIEI0BaHNI u
ECTCCTBOHHO- O0BEKTHI W TMPOLECCHI, | MPOU3BOJICTB
HayaHas OCHOBBIBASICH Ha | OIIK-1.6 3EIaeT OCHOBHEIC SVaKOHBI Hu COOTHOH_ICHI/Ii{
I1OJrOTOBKA 3aKOHax u (bH?)PI‘lCCKOI/I U KOJUIOMAHOHU XHUMHUHU (XI/IMI/I‘-IGCKOI:I
3aKOHOMEPHOCTSIX TEPMOJAMHAMUKH,  IJICKTPOXUMUH, XUMHUYCCKOMN
MaTEMATUYECKUX, KUHETHKH, OCHOBBI (DAa30BbIX pAaBHOBECHH U
(bU3HYECKUX, MepPEX0/I0B, CBOMCTBA MOBEPXHOCTHBIX SIBICHUU U
XUMHNYCCKUX n ,Z[I/ICHepCHI:IX CI/ICTCM), CHOCOGLI nux HpI/IMeHCHI/ISI
OMOJIOTMYECKUX HAyK U | JUIS PEIICHUS TEOPETHUECKUX U MPUKJIAJHBIX 3a1au
X B3aMOCBS3AX




B pesynbrare u3ydeHus: AUCUUIUIMHBI CTY/ICHT OakaiaBpuaTa JOJKEH:

3namep:

- IPU3HAKN OOBEKTOB KOJUIOUIHON XUMHUH U MX KITACCU(PUKAIIHIO.

- OCHOBHBIC IIOHATUA )41 COOTHOILLICHUA TCPMOANHAMUKHU MOBCPXHOCTHBIX SIBJICHUN
(TepMOMHAMHUKA TIOBEPXHOCTHOTO CIJIOS; aAre3usi, CMAauMBaHUE M PACTEKaHUE HKHIKOCTEH;
JTUCTIEPCHOCTh U TEPMOJMHAMHYECKHUE CBOMCTBA TEN; aJCOpOIUs Ta30B U MapoB, aJAcopOIus u3
pacTBOpPOB).

- OCHOBHBIE TEOPUH (PUIUIECKOM aTCOPOIIHH.

- OCHOBHBIC TIPEACTaBJICHUS O CTPOCHHUU JBOWHOTO DJIEKTPUYECKOTO CJIOS; TMPHPOIY
AIIEKTPOKUHETHYECKOTO TTOTECHIIMATA; OCHOBHBIE JIEKTPOKUHETHUECKUE SBIICHUSL.

- ycloBHs TpUMEHUMOCTH 3akoHa CrTokca; 3akoH OWHIITeHAa — (CMOJIyXOBCKOTO,
rUIcoMeTpuueckoe ypaBHenue Jlarmnaca.
- TpUPOAY CEAUMEHTAlMOHHOW W arperaTUBHOM YCTOWYHMBOCTH; - OCHOBHBIE CBOMCTBA

pactBopoB [TAB, nonmumepoB u BMC kak muO(QUIBHBIX CHCTEM; OCHOBHBIC IOJIOKEHUS TEOPUH
JUIDO; npuyuHbl 1 0COOCHHOCTH OBICTPON M MEIJICHHOW KOAryJSIUU, KOHIICHTPAIIMOHHON H
HEUTpaIU3aLMOHHOMN KOAryJIsILUU.

- TUOBl CTPYKTYP, BO3HHKAIOIIME B JHCIEPCHBIX CHUCTEMAaX, MPUYUHBI M YCIOBUSA HX
00pa30BaHus; KIACCUPHUKAIIMIO TUCTIEPCHBIX CHCTEM I10 UX PEOJIOTHUECKUM CBOMCTBAM.

Ymemsn:

- PacCUMTHIBaTh MAPAMETPbI, KOTOPBIMH XapaKTEPU3YIOT AUCIIEPCHOCTb.

- TPOBOAUTH pacyeTbl C MCIHOJIB30BAHUEM OCHOBHBIX COOTHOLIEHUH TEPMOJIWHAMHUKHU
IIOBEPXHOCTHBIX SIBJICHU.

- paccUMTHIBaTh OCHOBHBIE XapaAKTEPUCTUKH IMOPUCTONU CTPYKTYPBL

- paccuuThIBaTh BEIMUYMHY IEKTPOKMHETHYECKOI'O MOTEHIMANa MO0 JaHHBIM JIEKTpoocMoca U
anexTpodopesa.

- paccuuTHIBaTh HMHTETPANbHYI0O M U (EepeHIInalbHYI0 KpUBbIE paclpeiesieHUs 4acTUIl IO
pasmepam.

- pacCUMTHIBaTh M aHAJIU3UPOBATH NOTEHLNAIbHBIE KPUBBIE IAPHOIO B3aMMOJECHCTBHS YACTHILI

- pacCcUuThIBaTh U U3MEPATH BA3KOCTh IUCIIEPCHBIX CUCTEM.

Bnaoemw:

- MNPEICTaBICHUSMH O POJU NOBEPXHOCTHBIX SIBICHHA M JUCIEPCHBIX CUCTEM B TEXHUKE U
IpUpOJIE.

- METOJIaMHU U3MEPEHUS TOBEPXHOCTHOTO HATSKEHUS, KPA€BOIO yIJa.

- 3HAHUSMU O METO/IaX U3MEPEHUs aICOPOLIHU U yIeIbHOM MOBEPXHOCTH.

- 3HAaHUSIMH 00 YCIIOBUSIX MPUMEHUMOCTHU ypaBHeHus ['enbmronbia — CMOTyXOBCKOTO;

- METO/IAMHU ONPEEIICHUS NIEKTPOKNHETUUECKOIO TOTEHLIMAA.

- METOJIOM JMCIEPCUOHHOIO aHAIU3a.

- METOJIaMHM OTIPE/ICICHUSI KPUTUYECKON KOHIIEHTPAIIMKA MUIIEIUI000pa30BaHMS;

- METOJIaMH HCCIEA0BAHUS KUHETUKU KOAryJISILHH.

- METO/IaMH U3MEPEHUS U aHAJIN3a KPUBBIX TEUCHUS.



3. OFbEM JUCIHHUILIAHGLI U BUJbI YYEBHOU PABOThHI

O0beM JUCHUTIINHBI

Buna yueOHo# padoThI Axan. | Actp.
3E
. .
O01mas Tpy10eMKOCTh TUCIHUIIHHBI 7 252 189
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 1,79 1604 | 120,3
Jlexnn 1,78 64 48
[Tpaktuueckue 3anstus (113) 0,89 32 24
JlaGopaTopusie padotsl (JIP) 1,78 64 48
CamocrosiTesbHasi padora 1,56 56 42
KonTaktHas camocrositensHas paboTa - -
CamocTosTeIbHOE H3YUYCHHE Pa3IesIOB JUCITUTUTHMHBI (ITOATOTOBKA 1,56 56 £
K J1a00paTOpHBIM paboTam)
Bua konrpoJs:
IK3aMeH 1,0 36 27
KoHTtakTHas paboTa — mpoMexXyTOYHAast aTTECTaIHs 1.0 0,4 0,3
IToaroroBka K sK3aMeHy. ’ 35,6 26,7
Buja uToroBoro KOHTpoJIsi: JK3aMeH
4. COAEP KAHUE IUCHUIIJINHBbI
4.1. Pa3gesnsl AMCOUILINHLI H BUABI 3aHATHIA
No Pazgen nucHuIIMHEL AxageMHYECKIX 4acoB
1/ Bceero | Jlex | [Ipaktnueckue | JlaGoparopusie | CamocTosiTenbHas
3aHATUA paboThl pabota
1 | Paznmen 1. Onpenenenue,
OCHOBHEBIC ITOHSATHS 5 2 2 1
KOJUIOMIHOU XUMHUU
2 | Pazgen 2.
TepMmoauHamuka 16 ] 4 )
MOBEPXHOCTHBIX
SIBJICHUI
3 | Pazgen 3. AncopOuust
ra3oB ¥ NapoOB Ha 13 8 4 1
TBEPABIX TEJIAX
4 | Pazmen 4. AncopOuums u3 13 4 4 1
pacTBOpOB
5 | Pasnen 5.
3JIGE(TPOHOBerHOCTHLIe 16 6 4 )
CBOMCTBA JUCIIEPCHBIX
CHUCTEM
6 | Pasnen 6.
MonexynspHo- ) 9 4 2 1
KMHETHYECKHE CBOMCTBA
JIUCTIEPCHBIX CUCTEM
7 | Pasnen 7. OnTuueckue
CBOMCTBA U METObI 11 6 2 1
HCCIICTOBAHUS




JUCIICPCHBIX CUCTEM

8 | Paznen 8. Ilonyuenue,
arperaTUBHast
YCTOWYUBOCTD U 22 8 4 8 2
KOaryJsius
JUCIIEPCHBIX CUCTEM

9 | Pasnen 9.
IToBepxHOCTHO- 11 4 2 4 1
aKTHBHBIE BEILIECTBA

10 | Paznen 10. PactBopsl

BBICOKOMOJIEKYJISIPHBIX 5 4 - - 1
COEIMHEHUI
11 | Pasnem 11.
CrtpykTypoobpa3zoBaHue
B JIUCIIEPCHBIX CUCTEMAX 15 6 4 4 1

U UX CTPYKTYPHO-
MEXaHNYECKHUE CBOMCTBA

12 | Pa3nen 12. SIBnenus
MepeHoca B MOPUCTHIX

TeJax U MeMOpaHHBIE 3 2 - - 1
METO/BI pa3/ieeHHsI
cMecen
13 | KoutonaHast XumMus u
OXpaHa OKpYKarolen 3 2 - - 1
cpeabl
Htoro | 180 | 64 32 32 16

4.2 Conepxxanme pa3aejioB 11 CHUANIUHbBI
IIporpaMmma mo KoJLUIOMAHON XUMHUHU

(B pacuere Ha 64 yaca JICKITUI)

Paznen 1. Onpenenenne, 0CHOBHbIE MOHATHS KOJLUIOWTHONH XUMHUH

Komnonanas XxuMus - Hayka O IUCHEPCHBIX CUCTEMaxX M MOBEPXHOCTHBIX SIBJICHHSIX B HUX.
HpI/ISHaKI/I OG’bGKTOB KOJIJIOHZ[HOﬁ XUMHU: TCTCPOIrCHHOCTL U OUCIICPCHOCTD. KOJII/I‘-ICCTBGHHBIG
XapaKTEPUCTUKHA JTUCTIEPCHOCTH: YyJENIbHAs TOBEPXHOCTh, KPUBU3HA TOBEPXHOCTH, JTUCIIEPCHOCTH.
Knaccugukanus IucnepcHbIX CHCTEM 110 arperaTHOMy COCTOSIHUIO M TI0  B3aHMMOJCHCTBHIO
JTUCTIEPCHOM (Da3bl M TUCTIEPCHOHHOM Cpenbl, KiIacCU(pUKAIMs CBOOOTHO- M CBSI3HOIMCIIEPCHBIX
CHUCTEM.

Ponb MOBEPXHOCTHBIX SABJIEHWI M JUCHEPCHBIX CUCTEM B MPUPOAE M XUMHUYECKOH
TexHonoruu. KomnmouaHas xuMust M 3alUTa OKpykaromed cpenpl. KomtongHas xumus Hu
HaHOMAaTepHaJIbl, HAHOTEXHOJIOTHUH.

Paznea 2. TepmoanHaMuKa NOBEPXHOCTHBIX SABJIEHUI

OCHOBBI  TEPMOJMHAMUKUA TMOBEPXHOCTHOTO  CIIOSL. OCHOBHBIE OTJIMYMSI CBOWCTB
MOBEPXHOCTHOTO CJIOS OT CBOMCTB 00BeMHBIX (pa3. CrocoObl OmnHcaHus TEPMOJWHAMHUKH
MOBEPXHOCTHBIX SIBIICHUHA. MeTo M30bITOuHBIX BenmmuuH [ nO0ca. Paznensromiasi moBEpXHOCTh U
MOBEPXHOCTh pa3pbiBa. [loBepxHOCTHast sSHepruss B 0000meHHOM ypaBHeHuu | u Il Hauan
TepMoauHamMuKku.  [lpupona  B3auMoneWcTByromuX (a3 U MOBEPXHOCTHOE  HATSHKEHHE.
[ToBepxHOCTHOE HATsHKEHUE - Mepa dHeprun [ noOca mexdazHol moBepxHOCTH. YpaBHeHHe [ mO6ca-
I'enbmronbia Uit BHYTpeHHEH (MOJNHOM) SHEPIUU MOBEPXHOCTHOro cios. Temsora oOpasoBaHus




€IUHUIIBI TTOBEPXHOCTH. 3aBUCHMOCTh JHEPreTUUECKUX MapaMeTpoB IOBEPXHOCTHOTO CJOSI OT
TEMITEPaTypHlL.

DOKCIepUMEHTAIbHbIE METOZbI ONpEEiIeHHUs] TOBEPXHOCTHOTO HATSDKCHUS JKHIKHX U
TBEPABIX TeJl.

IToBepxHOCTHOE HaTsLKEHHE U afcopOrms. OnpeneneHue aacopOouun. Y paBHEHHE COCTOSHUS
npu anacopOrmm. M3otepma, u3ommkHa, u300apa, wu3ocrtepa anacopOimu.  DyHmameHTanbHOE
ancopOLMOHHOEe ypaBHeHHME [10Oca (CBS3b IOBEPXHOCTHOTO HATSDKEHUsI C  afcopOrmei).
['n66coBckast (m30bITOuHAsT) amcopOims. YactHoe BhIpaxkeHue ypaBHeHus [ m66ca. [ToBepxHocTHAs
aKTUBHOCTH BellecTB. [10BepXHOCTHO-aKTHBHBIE, TOBEPXHOCTHO-WHAKTHBHBIC BEIIIECTBA.

AJre3usi, CMauMBaHWE M pacTeKaHHWE >KUIKOCTeW. Axare3uss u koresus. [lpupoma cun
B3aMMOJICHCTBHS TIPU aIre3ud. AITe3MOHHOE COCIMHEHHE M €ro XapaKTePUCTHKH. YpaBHEHHUE
HMronpe i pabothl anre3nn. CMaunBanue v KpaeBoit yroil. 3akoH FOHra. Csi3b paOoOThI aare3uu ¢
KpaeBbIM yriioM (ypaBHenue Jronpe-tOnra). JInopuibabie 1 11o(oOHbIE TOBEPXHOCTH.

®dakTopbl, BAUAIOLIME HA YCTAHOBJICHUE PABHOBECHS IIPY CMavrBaHuu. [ cTepesnc KpaeBoro
yriia cvaynBanus. Biusaue [TAB, TemriepaTypsl U IIepOXOBAaTOCTH MOBEPXHOCTH HA CMadyHMBaHHE.
VYcnoBus pacrekanus xxuakocteid. Koaddurment pacrekanus mo ["apkuncy. MexdasHoe HaTsHKeHHE
Ha TPAHUIIE MEXKIy B3aMMHO-HACHIIIEHHBIMH JKUAKOCTSMH M TIpaBIiIo AHTOHOBA. M30upatenbHoe
CMa4MBaHHE.

DKCrepuMEHTANIbHbIE METOIbI M3MEPEHUs KpaeBoro yriia. [IpakTiueckoe 3HaYeHHE aJire3un
u cMaunBaHus. Oruoranus.

JucnepcHocTh ¥ TEpPMOAMHAMHYECKME  CBOMCTBa  Ted.  JlucmepcHocTh  Kak
TEpMOAMHAMUYECKUII MapameTp. BnusiHue KpUBH3HBI MOBEPXHOCTH HA BHYTPEHHEE JaBJICHHE TEl
(ypaBuenue Jlammaca). [ToBepxHOCTHas 3Heprusi U paBHOBecHbIE (GopMmbl Ten. [Ipuaim ['m6GOca-
Kropu. 3akon Bynbda. Kanumisipasle siBieHus, UX pojib B MPUPOE U TEXHONIOTHH. KamuuisspHbIid
METOJl  ONpeneNieHus] HOBepXHOCTHOro HamspkeHust  (popmyna  JKropena).  3aBHCMMOCTD
TEPMOJIMHAMHYECKON PEAKIIMOHHOW CITOCOOHOCTH OT JUCIIEPCHOCTH. YPaBHEHHE KaNWUIIPHON
KoHAeHcarmy KenbBruHa. BnusHHe IHCIEPCHOCTH HA PacTBOPUMOCTb, KOHCTAHTY PaBHOBECHS
XMUMHUYECKON peakLuu, Temrepatypy dazoBoro nepexoza. MzorepMuueckas neperoHka.

[Nonyuyenue mucnepcHbIX cucteM. MeToabl aucrieprupoBaHusi. YpaBHeHue PeOunpepa s
paboTel mucneprupoBaHus. AncopOirMoHHOe ToHMWKeHue npodHoctu (dddext Pebunmepa). Csizb
NPOYHOCTHA C TOBEPXHOCTHBIM HaTshKeHHeM (ypaBHenue Ipuddurca). AncopOuroHHoe BIMsHUE
Cpenbl Ha INIACTUYHOCTh ¥ IPOYHOCTh TBEP/BIX TET U MAaTEPUAIIOB.

l'omorenHast u rereporeHHasl KoHAeHcarusa. MeractaOuiabHOe coctosiHue. JHeprus ['mboca
o0pa3zoBaHMsl 3apojibliia HOBOHM (ha3bl, KpUTHUECKU paanyc 3apojbima. J[Be ctamuu oOpa3oBaHUS
HOBOM (ha3pl. CBs3p KMHETHKM OOpa3oBaHUs HOBOW (pa3pl ¢ TepechIlleHHEeM. YIIpaBlICHUE
JCTIEPCHOCTBI0 TIPM TOMOT€HHOW KOHZAeHcauuu. llpumepbl MONydeHUs AWUCHEPCHBIX CUCTEM
MeToaMi (PU3MYECKON M XUMUYECKON KOH/ICHCAIIUH.

Paznen 3. AncopOumsi ra3oB M NapoB HA TBEpPABIX TeJIax

Knaccudukanmss mexanuzmoB ancopOuun (pusudeckas amcopOmus, XxemocopOuus u
HOHOOOMEHHast azcopOumst). Ommnuus ¢uszndeckoil aacopbumu ot xemocopOuuu. Ilpupona
a7ICOPOITMOHHBIX CHJI TpH pusnueckor amcopOrmu. OcoOEHHOCTH COCTABISAIOMMX cuil BaH-nep-
Baanbca (opueHTallMOHHBIX, HHAYKIMOHHBIX M JAWCIEPCUOHHBIX) MpPU aacopOuuu. YpaBHEHUE
JUIsL IOTEHUMATbHON SHEPTrUU B3aUMOJIEUCTBUS aToMa (MOJIEKYJbI) C MOBEPXHOCTHIO Tela MpHU
aacopOuuu.

Knaccudukanumss wmzorepm amcopbumm 1o bpyHayspy, cBs3b (GopMbI H30TEPMBI C
MexaHuzMamu ajgcopounu. [loaBmkHas, JTOKaIU30BaHHAS U ICEBOIOKATN30BAHHAS aZICOPOIIHSL.
MeTon OLIEHKM TMOABMXKHOCTH — aJCOPOMPOBAHHBIX MOJEKyd. Teopun U ypaBHEHHS,
OTMCHIBAIOIINE JICOPOIMIO Ha OJTHOPOJHOM MOBEPXHOCTH JTUCTIEPCHBIX MaTEPHAJIOB.

Mopenu moaBMKHONH MOHOMOJIEKYJISIpHOM agcopomuu. YpasHeHus ['enpu, @oapmepa u
Xnmna-Jle-bypa. KoHCTaHTBI ypaBHEHMI, MX OIpENEICHHE U3 DKCIEPUMEHTAIbHBIX JaHHbIX.
VY4et coOCTBEHHBIX pa3MepOB MOJIEKYJ U JaTepalbHOIO B3aUMOCHCTBUSI.



Mogenu J1I0KalIW30BaHHONH MOHOMOJIEKYJISIpHOM ancopOuuu. YpaBHeHus Jlenrmiopa u
®daynepa-I'yrenreiima. O6mactu ux npuMeHeHUs1. OU3HYECKUNA CMBICTT KOHCTAaHT YpaBHEHHUH U
UX OIpPEEIICHHE U3 IKCIIEPUMEHTAIbHBIX JaHHBIX.

Mopenu mnonuMoNeKyasipHOW amcopOumu. YpaBHenusi ['apkunca-lOpa, ®dpenkens-
Xencu-Xumia. O6mactTy uX NpUMeHEHUs. DOU3MYECKUI CMBICI KOHCTAaHT YPaBHEHUH U UX
ONpeAesieHue U3 HKCIEPUMEHTAIBHBIX JaHHbIX. Teopuss BOT, OCHOBHBIE MOJIOKEHUS U
orpaHuyeHus. @DOU3NYECKUH CMBICI KOHCTAaHT YpPaBHEHMM UM UX OIpEACIICHUE U3
SKCHEPUMEHTAIBHBIX TaHHBIX.

AncopOiusi Ha HEOJHOPOAHOH MOBEepXHOCTH. YpaBHeHue DpeliHaiuxa, ypaBHEHHE
TemkuHa.

Pacyer  TepMogmHaMHUYECKMX ~ TapaMeTpoB  ancopOmuu.  VHTerpanpHas =~ wH
muddepernranbHas  (aACOPOIMOHHBINA MOTEHIIMAN) padOThl aacopOlMK; WHTErpajbHas W
muddepeHManbHas JHTPONUST W DHTANBNUSA (TEIJIoTa) aacopOIUMu ©W CMaduBaHUS Ha
SHEPreTUYECKU OJHOPOTHOM U HEOJJHOPOIHOM MOBEPXHOCTSIX.

A