MUHUCTEPCTBO OBPA30BAHMA W HAYKH POCCUHCKON ®EJIEPALIMH
OEJIEPAJIBHOE FOCY IAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEAJIEHWE
BBICHIETO [PODECCHOHAJIBHOI'O OBPA3OBAHWA
POCCHIICKIIT XHMHKO-TEXHOJIOT HUECKHI VHUBEPCHTET
wsvenn JLH. MEH/IEJIEEBA

VTBEPAIANO:
¢1a DHOTCXHOJNOTHHA

foxon Ne o
v 00 :oj/gn.

SOWYY
e * wuhed
e Tune

OCHOBHAS OBPA3OBATEJBHAS TPOI'PAMMA
BBICHIETO OBPA30OBAHHS — TPOI'PAMMA NOJArOTOBKH
BAKA.IABPOB

N0 HANPABICHHIO NOATOTOBKH
19.03.01 — OHOTEXHOJIOTHS

hopma oOyueHH:
o4Has

Kpanudpmrauns: dakaiasp

Mocksa, 2018




PazpaGorunki 0cHOBHOI 06pasosaTebHON NPOrpaMMBl (OOIT) bakanaspuara:
Jr.u., npodeccop B.H. INandunos ,»v/'///l"i:'.;w

A.x.H., npodeccop A.A. Kpachowmrranosa /W -
7L

OOIT bakanaspuata obcyxaeHa u ono0pena Ha acenaHum kadenpor Guo-
Texnonoruu, npotokoa Ne 7 or«d/» 0 f 2(}2 r.

3aseayiownii kaenpoii %

JLT.H., TIpodh. 1 A7 B Mandunos
£

Cornacosaxo

Havanenuk YyebHoro ynparneuns A. Makapos

[lporpamma Gaxanaspuara no Hanpasiennio noarorosgu 19.03.01 — Buo-
TEXHOIOTHS, PACCMOTPEHA M YTBEPKICHA HA 3aCEJAHMH YueHOro cosera Ma-
KyIbTeTa  OHOTEXHOJOTHH ¥ NPOMBIULIEHHOH  9KOJOrHH: MPOTOKO

N £ or« ¥ » O3 2% .

Coraacosano

Hupexrop Muctityra Monekynsproii I CHeTHKH

PAH g/;/ﬁég — C.B. Kocrpos



1. OBIIME ITOJIOKEHU A

11 OcHoBHas mnpodeccuoHa/ibHasi oOpa3oBaTejibHasi MNporpaMmMa  BbICIIEro
o0pa3oBaHusl — MporpaMMa NOArOTOBKHM 0akajaBpoB (Jajiee — mporpamMMa OakajiaBpuara,
OOIl 6akanaBpuaTa), peanuzyeMas B COOTBETCTBHH C (elepalibHBIM TOCYAapCTBEHHBIM
o0pa3oBaTeNbHBIM  CTAHIAPTOM  BBICHIETO 00pa3oBaHUS  (enepalbHBIM  TOCYAApCTBEHHBIM
O10JKETHBIM 00pa30BaTENbHBIM YUPEXKIEHHUEM BBICIIETO MPO(ECCHOHATLHOTO 00pa30BaHUS
«Poccuiicknii XUMHKO-TEXHOJIOTMYecKuil yHuBepcutetr umeHu .M. MenieneeBa» no HarpaBiIeHUIO
noarotroBkn  19.03.01 — OuorexHosoruss - TpeAcTaBiIseT COO0OM KOMIUIEKC OCHOBHBIX
XapaKTepUCTUK 00pa3oBaHUs, OpPraHU3alMOHHO-TIEIarOrMYeCKUX YCJIOBUM, (opM aTTecTauuu,
KOTOPBIH MpeCTaBiIeH B BUJIE OOIIEH XapaKTePUCTUKU POrpaMMBbl OakallaBprara, yaeOHOTo IU1aHa,
KaJleHAapHOro yueOHoro rpaduka, pabouux mporpamMm JUCIUILIAH, IPOTPaMM MPAKTUK, OLIEHOUYHBIX
CPEICTB, METOAMUYECKUX MATEPHAIIOB.

12 HopmaTuBHBIE JOKYMEHTBHI [Jisi pa3padoTKH NporpaMMbl OakajaBpuara Mo
HANPAaBJIEHUIO MOJATOTOBKHU COCTABIISIOT:
®enepanbHblii 3akoH 0T 29.12.2012 r. N2 273-D3 «O06 obpazoBanuu B Poccuiickoit @enepanumny;
- DenepanbHbIi TOCYAAPCTBEHHBI 00pa30BaTENbHBIA CTaHAAPT BBICHIETO OOpa3oBaHUs IO
HampasiieHuto noarotoBku 19.03.01, yrBepxkaeHHbIE MUHUCTEPCTBOM 00pa3oBaHUsS M HAyKH

Poccuiickoit @enepanmu ot 19.03.2015 N2 193 (3apeructpupoBaH MUHHCTEPCTBOM FOCTUIIUH
Poccuiickoit @eneparnuu 07.04.2015 r., perucrpanuonnsiii N2 36754);

- [Ipukaz MunucrepcTBa oOpasoBanus u Hayku Poccuiickoit deneparnmu ot 05.04.2017 N2 301 «O6
yrBepkaeHun llopsiika opraHuzanuu M OCYIIECTBJIEHUS 00pa3oBaTENbHON JESATEIBHOCTH IO
00pa3oBaTeNbHbIM IPOrpaMMaM BBICIIEr0 00pa30BaHuUs — IIporpaMmaM OakajiaBpuara, porpammam
CHeLUANNUTETa, IPOrpaMMaM MarkucTpaTypbh».
13 OO0masi xapakTepuCTHKA NMPOrpaMMbl 0aKajaBpuara

Leaso mnporpamMmbl OakajnaBpuaTa SBISETCS CO3[JaHME CTYICHTaM YCIOBHM JUIs
MpUOOpEeTeHUsT HEOOXOJUMOro JUIsl OCYLIECTBIEHUS MPO(ECCHOHANBHON NeATENbHOCTH YPOBHS
3HaHU#, YMEHMH, HaBBIKOB, OINbITa JEATEIIBHOCTH U TOATOTOBKM K 3alllUTe Hay4HO-
KBaJIN(UKALIMOHHOU paboThI.

Cpok mnoaydeHusi o0pa3oBaHMsi IO NporpaMMme 0OakajgaBpuaTa 10 HalpPaBICHUIO
noarotoBku 19.03.01 npoduab «buorexHonorusi» B ouHoi hopme oOydeHHs cocTaBisieT 4 roja.

CrpykTypa o0pa3oBaTe/ibHOW HNporpaMMmbl OakjIaBpHaTa BKJIIOYACT 00s3aTeIbHYIO
(6a3oBy0) YacTh M 4YacTh, (HOPMHUPYEMYIO y4YaCTHHKaAMU OOpa30BaTeIbHBIX OTHOIICHUMN
(BapHaTHUBHYIO).
IIpoepamma b6akanaspuama cocmoum u3 ciedyrouux 6J10Ko8.
- biiox 1 «Jlucuumuineel (MOJYJH)», KOTOPBIA BKIIIOYAET JUCHUIUIMHBI (MOJYJIH), OTHOCSIIUECS K
6a30BOM YacTH MPOrpaMMbl U JUCIUILIUHBI (MOJIYJIN ), OTHOCAIIUECS K €€ BApUATUBHOM YacTH.
- bnok 2 «IIpakTuku, KOTOPBIN B IOJTHOM 00b€ME OTHOCUTCS K BapUAaTUBHON YaCTH MPOTPAMMBI.
- bnok 3 «l'ocymapcTBeHHass UTOTOBas aTTECTaIlMs», KOTOPBIM B TMOJHOM OOBEME OTHOCHUTCS K
36a30BOM YaCTH MPOTPaAMMBI.



CTpykTypa nporpammbl 0aKajiaBpuara

CtpykTypa nporpaMmsl 6akanaBpuaTa O6beM mporpaMMel OakajgaBpuara
B 3aYETHBIX €IMHUIAX
bioxk 1 JlucuumiuHel (MO ) 216-219
bazoBas yacTh 114-126
BapuaruBHas yactb 93-102
brox 2 [IpakTuku, B TOM quCIie 12-18
Hay4YHO—HCClenoBarenbckas padora (HUP)
BapuaruBHas 4acthb 12-18
bnoxk 3 ['ocynapcTBeHHast UTOrOBasi aTTECTALIMS 6-9
O06bem nporpamMmbl OakajiaBpuara 240

O0beM nporpammel 0akanaBpuarta coctaisieT 240 3a4eTHBIX €UHUIL.

Jucuummuuel  (MOAYNH), OTHOCAIIMECS K 0a30BOM YacTH MPOrPaMMBbI, SIBISIFOTCS
00s13aTeTbHBIMH TSI OCBOCHHS OOYYAIOIIMMCS BHE 3aBHCHMOCTH OT HAIpPaBICHHOCTH (TIPOQUIIST)
MIPOrpaMMBbl, KOTOPYIO OH ocBauBaeT. HaGop aucuumind (MOayneii), OTHOCSIIUXCS K 6a30BOM YacTu
IporpaMMbl OakajlaBpuaTa, OpraHu3alys ONpPENEIsieT CaMOCTOATENbHO B 00BbEME, YCTAaHOBIEHHOM
®I'OC BO mno wnampasnenuto noarotosku 19.03.01 buorexnonorust (ypoBeHb OakanaBpuara), ¢
Y4E€TOM COOTBETCTBYIOLIUX MPUMEPHBIX OCHOBHBIX 00pa30BaTEIbHBIX MTPOTPaMM.

JucuummuHel (MOIYIU), OTHOCAIIMECS K BapUaTUBHOM YacTH MPOTpamMMbl MarucTparyphbl,
npaktukd (B Tom uymcie HUP) onpenensror HampaBieHHOCTh (mpodwib) mporpammbr. Habop
JTUCHUILTNH (MOAysei) u npaktuk (B Tom uucie HUP), oTHocsmuxcs k BapuatuBHOi yact broka 1
«Jductumunsl (Moxynun)» u broka 2 «IIpakTuku, B TOM 4Kcie HaydyHO-HCCIEA0BaTeNbCckas pabora
(H1P)» mporpamMMm akaeMHYeCKOTO WM MPHUKIATHOrO OakalaBpuaTa, OpraHU3alMs OIpeaemseT
camocToATeNbHO B o0beMe, yctaHoBieHHOM PI'OC BO mno HampaBnenuto moarotoBku 19.03.01
buorexnonorust (ypoBeHb OakamaBpuata). [locme BbIOOpa 00ydaromIMMCS HAaNpaBICHHOCTH
(mpoduist) mporpaMmmbl HaOOp COOTBETCTBYIOIIMX JWUCHUIUIMH (MOZYJeH), MpakTUK (B TOM 4HCIe
HUP) cranoBuTCS 00s13aT€IBHBIM U1 OCBOCHUS 00YYaIOIINMCS.

B bnok 2 «[IpakTuku, B TOM 4Hcle HaydyHO-HcchenoBarenbckas padora (HUP)» Bxoasr
yueOHas ¥ MPOU3BOJICTBEHHAS, B TOM YHCJIE MPEAIUTIIIOMHAs, TPAKTHKH.

Tunsl yueOHON IPAaKTUKU:

® MPaKTHKA IO MOJTYYCHUIO EPBUYHBIX MPOPECCHOHANBHBIX YMEHHUM U HABBIKOB.

Tunel NponU3BOJICTBEHHON MPAKTUKHU:

® TMpaKTUKA MO MOIYYCHHIO MPOPECCHOHATBHBIX YMEHHH M OMbITa MPOdEeCCHOHATHHON
JEeSATEIBbHOCTH (B TOM YHCII€ TEXHOJIOTMYECKasi IPAKTUKA);

e HUP.

CrniocoOslI npoBeieHus1 yueOHON U MPOU3BOICTBEHHOM NMPaKTUK:

® CTallOHapHAasi;

e BBbIC3/HAS.

[IpenoumioMHasi IpakTUKa MPOBOJUTCS AJIsL BBHIOJHEHUS BBIMTYCKHON KBAJIM(DUKAIIMOHHOM
paboTHI U ABJSIETCS 00s13aTEIHLHOM.

[Ipu pa3paboTke mHporpaMm MarucTpaTypbl OpraHU3allvs BHIOMpAET THUMNBI MPAKTHK B
3aBUCHMOCTH OT BHUJOB JIEATEIHLHOCTH, Ha KOTOpPHIE OPHUEHTHUPOBAHA IpOrpamMMa MarucTpaTyphl.
Opranuzands BhpaBe NPeIyCMOTPeTh B TMporpaMMe OakajgaBpuaTa WHBIE THUIBI TMPAKTUK
JTONONHUTENRHO K ycTaHoBieHHbIM @PI'OC BO mno Hanpasnenuto mnoarotoBku 19.03.01
buorexnonorust (ypoBeHb OakanaBpuara).

VYyeOnass ¥ (WiIM) TPOU3BOJACTBEHHAs] MPAKTUKU MOTYT MPOBOAUTHCS B CTPYKTYPHBIX
MOApa3ACIICHUSIX OpraHu3aliu.

Jlist i1 ¢ orpaHMYEeHHBIMH BO3MOXHOCTSIMU 3/I0POBBSI BEIOOP MECT MPOXOXKICHUS MTPAKTHK
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YUUTBIBAET COCTOSIHHE 3I0POBbsI U TPEOOBAHMSI 11O JOCTYITHOCTH.

B bnok 3 «locynapcTBeHHass WTOroBasi aTTeCTAlMs» BXOAUT 3allUTa BBIMTYCKHOM
KBAJIM(HUKALIMOHHON paboThl, BK/IIOYAs MOATOTOBKY K 3alllUTe M HPOLENypYy 3alIUThl, a TaKXKe
IIOIrOTOBKA U cJlaya rocy1apCTBEHHOr0 3K3aMeHa (€M OpraHu3alus BKIIIOUNIa TOCYJapCTBEHHbIN
9K3aMeEH B COCTaB I'OCYJapCTBEHHON UTOTOBOM aTTECTALUN).

IIporpaMMbl OakanaBpuara, COJEp)Kall€ CBEJIEHUS, COCTABJISIOLIME TOCYAAPCTBEHHYIO
TaliHy, pa3pabaThIBAlOTCA U pealu3yloTcs € COOJMIOJEHHEM TpeOOBaHUM, NPEayCMOTPEHHBIX
3aKkoHoAarenscTBOM Poccuiickoir denepanii M1 HOPMATHBHBIMU IIPAaBOBBIMU aKTaMU B 00JaCTH
3alIUThl TOCYAApCTBEHHOM TaliHbl. Peann3anums vactu (dacteil) oOpa3oBaTesbHONW MporpaMmbl U
TOCYJapCTBEHHON HWTOTOBOM AaTTeCTalluu, COJepXKallel Hay4YHO-TEeXHHUYECKYI0 HH(OpMaIuio,
MOJUIEXkKAIYI0O SKCIOPTHOMY KOHTPOJIIO, MU B paMKax KOTOpOH (KOTOpbIX) 10 oOOydaromuxcs
JIOBOJISITCS] CBE/IEHUSI OTPAaHUYEHHOTO 10CTYIA, U (WIM) B YU€OHBIX LEJIAX UCIOIb3YIOTCSI CEKPETHBIE
0o0pa3lbl BOOPYKEHUsS,, BOGHHONW TEXHUKH, MX KOMIUIEKTYIOLIUE H3AEIHs, HE JOIYyCKAaeTcs C
IIPUMEHEHHUEM AJIEKTPOHHOI'O 00y4€HUsl, AUCTAaHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOIOIHH.

IIpu pazpaboTke mnporpammbl OakajiaBpuaTa oOydaromIMMcs oOOecredeHa BO3MOXKHOCTh
OCBOEHUSl JUCLUUIUIMH (MoOIyJsiell) 1o BbIOOpY, B TOM 4HCIE CHELHMAIU3UPOBAHHBIE YCIIOBUS
UHBIWJAM M JIMIAaM C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU 370pOBbs, B oObeMme He MeHee 30
MPOIICHTOB BapuaTHUBHOM yacTu broka 1 «/lucuurmmunel (MOIYyIIN)».

KonnuecTBo yacoB, OTBEICHHBIX Ha 3aHATHS JICKLIMOHHOTO TUIIA, B LI€JI0M 110 biioky 1
«Jducuumuineel (Moaynu)» cocraBisieT He Oosiee 20 MPOLIEHTOB OT OOLIEro KOJIMYECTBA YacoB
ayIUTOPHBIX 3aHATUH, OTBEACHHBIX HA peaan3anuto 3Toro bioka.

IIpucBanBaemas kpanudukanus. [Ipu ycinoBun ocBoeHHs MporpaMMbl OakajgaBpuara, U 3aIUThl
BBIYCKHONH KBalIU(UKAMOHHOW pPabOThl, O(GOPMIEHHOM B COOTBETCTBHUM C TpeOOBAHUSAMM,

ycTaHaBiuBaeMbIMH DenepanbHbiM 3akoHOM 0T 29.12.2012 1. N2 273-03 «O6 obOpa3oBaHuu B
Poccuiickoit @enepanun», BBITYCKHUKY PUCBaUBAETCs KBAIM(UKaLUs OakaiaBp.

14 TpeOoBaHus K NOCTYNAKOIIEMY

TpeboBanwust k mocTynaromemMy onpenensrorcs OenepanbHbBIM 3aKOHOAATETHCTBOM B 00JIACTH
obpa3oBanus, B ToM uucie Ilopsakom mpuema Ha oOydeHue 1Mo oOpa3zoBaTelbHBIM MPOrpaMMaM
BBICIIIETO O00pa3oBaHHMsS — IMporpaMmaM OakajdaBphaTa Ha COOTBETCTBYIOIIWH y4eOHBIA TOJI.
[Tocrynaronuii Ha 6akanaBpuaT 1o HanpasieHuto noarorosku 19.03.01 - «buoTexHoIOrHs» JOTKEH
UMETh aTTecTaT O IIOJIHOM CpenHeM OOpa30BaHWUM WM JWIJIOM O CPEIHEM CIEeNHATbHOM
obpazoBanuu. [Ipu nocrymnenun cnatotcst Enunbie ['ocynapcTBeHHBIE SK3aMEHBI [0 MaTeMaTHKe,
XUMHUU B PYCCKOMY SI3BIKY.

2. XAPAKTEPUCTUKA TPO®ECCUHOHAJBHOU JEATEJbHOCTH
BBIITYCKHUKOB, OCBOUBIIUX [TPOI'PAMMY BAKAJIABPUATA

2.1. ObaacThb npodeccuoHANTBLHOM AeSITeILHOCTH BHITYCKHUKA

Obnacte mnpoecCHOHANBHOW JIEATENPHOCTH BBITYCKHUKOB IporpaMM OakaiaBpuaTa
BKITIOYAET:

MOJTyYeHNEe, HWCCIIeJOBaHNE M TpHMEHEHHe (EPMEHTOB, BUPYCOB, MHKPOOPTaHH3MOB,
KJICTOYHBIX KYJIbTYp *KHUBOTHBIX U PACTCHUH, MPOJYKTOB MX OMOCHHTE3a U OMOTpaHC(hOpMaIiH;

TEXHOJIOTUHU TIOJIy4eHHsI MPOAYKIIMH C WCIIONB30BaHMEM MHKPOOHOIOTHYECKOTO CHHTE3a,
OuoKaTanu3a, FeHHOM HHXEHEepUH U OMOHAHOTEXHOJIOTHH;

OKCIUTyaTallii0 ¥  YIPaBJICHUS KAYeCTBOM OWOTEXHOJOTMYECKHX TIPOM3BOJICTB  C
co0Jr0IeHreM TpeOOBaHHM HAIIMOHAIBHBIX U MEXYHAPOIHBIX HOPMATUBHBIX AKTOB;

OpraHu3alMI0 U MPOBEJICHHE KOHTPOJS KAyecTBa ChIPbs, NMPOMEXKYTOUHBIX HPOAYKTOB M
TFOTOBOM IIPOYKLIUH.

2.2. O0beKTHI NPo(ecCHOHAIBLHOM 1eSITeJIbHOCTH BbINTYCKHUKA

O0bekTamMu TPOGECCHOHANBHOM JIEATETLHOCTH BBIMMYCKHUKOB IpOTrpaMM OakajiaBpuara
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ABJIAKOTCA:

MHUKPOOPIaHU3MBbI, KJIETOYHBIC KYJIbTYPHl JKUBOTHBIX M PACTEHHUH, BUPYCHI, (PEPMEHTHI,
OMOJIOTUYECKH AaKTUBHBIC XUMHUECKUE BEIIECTBA;

npubopsl 1 000pyIOBaHUE JUIS UCCIEAOBAHMS CBOMCTB HMCIIOJIb3YEeMbIX MHUKPOOPTaHU3MOB,
KJIETOYHBIX KYJIBTYp T MOJY4YaeMbIX C UX MOMOIIBIO BEIIECTB B JTAOOPATOPHBIX U MPOMBIIIJICHHBIX
YCIIOBHSX;

YCTaHOBKH U 000pyZ0BaHUE AJIs TPOBEICHHS OMOTEXHOJIOTHYECKUX MTPOLIECCOB;

CpeAcTBa KOHTPOJISI KAUeCTBA CHIPhsI, MONy(HhadprUKaTOB U TOTOBOM MPOAYKLINY;

CPEICTBa OLEHKU COCTOSHUSL OKPY)KAIOILEH CPEIbl U 3aLUTHI €€ OT BIHMSHUS IPOMBIILICHHOTO

MIPOU3BOJICTBA.

2.3. Buabl npodeccnoHaIbHOM 1eITeJIbHOCTH BINTYCKHUKA.

Bunel npodeccuonanbHON A€ATEIbHOCTH, K KOTOPHIM TOTOBATCS BBITYCKHUKHU MPOTPamMm
OakayiaBpuara:

MIPOU3BOJICTBEHHO-TEXHOJIOTMUECKAs;

Hay4YHO-UCCIIeI0BaTeNIbCKasl;

[Ipu pa3paboTke W peanu3aluu MporpaMMm OakanaBpuaTa 0Opa3oBaTEsIbHAS OpPraHHU3AIMS
OpPHEHTUPYETCS Ha KOHKPETHBI BHI (BHIBI) NPOPECCHOHATBHON eATETPHOCTH, K KOTOPOMY
(koTOppIM) TOTOBHTCA OakamaBp, HCXOnsd U3 TNOTpeOHOCTEeW pbhIHKA Tpynda, Hay4dHO-
MCCIIEIOBATEIBCKOTO U MaTEPHATBHO-TEXHHUECKOTO pecypca 00pa3oBaTebHON OpraHu3auy.

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBbI
BAKAJIABPUATA

B pesymbraTe OCBOEHHs MporpamMmbl OakandaBpuaTra y BBITYCKHHKA JOJDKHBI OBITH
chopMUpOBaHbl  OOIIEKYNbTYpHBIE,  oOlenpodeccuoHaabHble W MpodeccnoHalbHbIe
KOMITETEHIIHH.

BeimyckHuk ~— mporpaMmbl  OakanaBpuara  JOJDKEH — 00JanaTh CIIeAYIOIIUMU
00eKyJIbTYpHbIMH KoMHieTeHuusAMH (OK):

CIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI (PMIOCOPCKUX 3HAHUM A1 (OPMHPOBAHUS
MupoBo33peHueckoi mosuimu (OK-1);

CHOCOOHOCTBIO aHAJIM3UPOBATH OCHOBHBIE 3Talbl M 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuUTHs 00IIeCcTBa T GOpMUpPOBaHUs rpaxaaHckoi mosunun (OK-2);

CHOCOOHOCTBIO HCIOJIb30BaTh OCHOBBI 3KOHOMHUYECKHMX 3HAHMH B pa3iM4HbIX chepax
nesirenbaocTr (OK-3);

CHOCOOHOCTBIO MCIIOJIB30BaTh OCHOBBI IPABOBBIX 3HAaHMA B Pa3IUUHBIX cdepax
nestensHocTH (OK-4);

CHOCOOHOCTBI0O K KOMMYHHUKAIlMM B YCTHOM M NHCbMEHHOH (opMax Ha pPYCCKOM U
WHOCTPAaHHOM  sI3BIKaX JUIS  pEIIeHWs 33Ja4  MEXJIMYHOCTHOTO M MEKKYJIbTYPHOTO
B3aumoeiicTeus (OK-5);

CHOCOOHOCTBIO paboTaTh B KOMaHJAE, TOJIEPAHTHO BOCIPHUHMMAs COIMAJbHBIE U
KyabTypHbIe paznununs (OK-6);

CIOCOOHOCTBIO K cCaMOOpraHu3aIu u camooopasoanuto (OK-7);

CIOCOOHOCTBIO HCIOJB30BaTh METOABI W CpeAcTBa (DU3MUECKOW KYJIBTYpBI LIS
o0ecrieueHHs TIOTHOLIEHHOH coManbHO 1 nmpodeccnonansHoi nesrensHoctr (OK-8);

TOTOBHOCTBIO TIOJIb30BATHCS OCHOBHBIMH METOJAaMH  3aIUTHI  IIPOU3BOJCTBEHHOTO
NepCOHAA U HACEJICHUs OT BO3MOXKHBIX MOCIEACTBHI aBapuii, KaTacTpo(, CTUXHUIHBIX OeICTBHIMA
(OK-9):

BrimyckHUK MPOrPaMMBbI OakanmaBpuaTa  JIOJDKCH o0nanarhb CJICAYIOUIMMHU
o0menpodeccuonaabubiMu komnereHnuamu (OIIK):

CIOCOOHOCTBIO OCYILECTBIIATH MOUCK, XpaHEHHE, O0padOTKy M aHaau3 HH(OpMAIMU U3
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Pa3UYHBIX UCTOYHUKOB U 0a3 JaHHBIX, PEACTABIATH €€ B TpeOyeMoM (Gopmare ¢ UCIOIb30BaHHEM
HHGOPMAIIMOHHBIX, KOMITBIOTEPHBIX M ceTeBbIX TexHojoruii (OIIK-1);

CIOCOOHOCTBIO M TOTOBHOCTBIO MCIIONB30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCLUIUIMH B MPO(eCCHOHANBHOM AeATeIbHOCTH, IPUMEHSTh METO/Ibl MATEMaTUYECKOI0 aHAJIN3a U
MOJICTTUPOBAHHUSI, TEOPETUIECKOTO U dKCIIepUMeHTanbHOro uccienoBanus (OI1K-2);

CIOCOOHOCTBIO HCIOJB30BATh 3HAHUSA O COBPEMEHHOM (M3MYEeCKOH KapTHHE Mupa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSX, CTPOEHMM  BEUIecTBa I [TOHUMAaHUS
OKpY>KaroIiero Mmupa u siaeauii mpuposst (OITK-3);

CIOCOOHOCTBIO  NMOHMMATh 3HA4YeHHUs HMH(POpPMAUMK B  PA3BUTUU  COBPEMEHHOTO
MH(GOPMALIMOHHOTO O0IECTBA, CO3HAHUEM ONACHOCTU U Yrpo3bl, BO3HUKAIOIIEH B 3TOM IpoLecce,
CIIOCOOHOCTBIO COOJIIOJIaTh OCHOBHBIE TPeOOBaHUSI MH(POPMALMOHHON 0€301MacHOCTH, B TOM YHCIIE
3alUThHI rocyaapcTBeHHoi Taiinel (OITK-4);

BJIaJICHHEM OCHOBHBIMH METOJAaMH, CIIOCOOAMH W CpEACTBAMH IIOJYYCHUS, XpaHCHHS,
nepepaboTku WHGOpPMAlUK, HAaBBIKAMH pabOThl C KOMIBIOTEPOM KAaK CPEICTBOM YIIpaBJICHUS
undopmarmeit (OI1K-5);

BJIaJICHMEM OCHOBHBIMHM METOJIaMHU 3aIlIUThI IPOU3BOICTBEHHOT'O IIEPCOHAJIA U HACEIECHHUS OT
BO3MOJXKHBIX MTOCJIE/ICTBUIT aBapuii, katactpod, ctuxuiiHbix 0eacteuit (OI1K-6).

BeimyckHuk mporpamMMbl OakanaBpuaTta JOJDKEH 001agaTh HPOgecCHOHAIbHBIMH
komnereHuusiMu (IIK), coorBercTByrommmu Buay (Buaam) npodecCHOHaIbHOM AEATeNbHOCTH,
Ha KOTOPBIN (KOTOPbIE) OpUEHTUPOBaHA IporpaMma OakajaBpHuara:

NPOU3BOCTBEHHO-TEXHOJIOTHYECKAsA A1eATeJbHOCTh:

CIIOCOOHOCTBIO OCYIIECTBIIATh TEXHOJIOTMUECKUI POLecC B COOTBETCTBUU C PErJIAaMEHTOM U
HCI0JIb30BaTh TEXHUYECKUE CPEJCTBA AJIsl U3MEPEHHUS] OCHOBHBIX ITapaMeTPOB OMOTEXHOJOTUYECKUX
HPOLIECCOB, CBOMCTB ChIpbst U mpoaykiun (ITK-1);

CIIOCOOHOCTBIO K peaiM3alliK U YIIPAaBICHUIO OMOoTeXHOJIOrnYeckumu mporeccamu (I1K-2);

TOTOBHOCTBIO OLIEHUBATh TEXHUYECKHE CPENICTBA U TEXHOJIOTUU C YUETOM HKOJIOTMUECKUX
nocneacteuit ux npumenenus (I1K-3);

CIOCOOHOCTBIO ~ OOecleuyrBaTh  BBIOJHEHHME  MpaBWJI  TEXHUKHM  O€30MacHOCTH,
MIPOU3BOJICTBEHHON CaHUTApUH, OYKApHOI 0€30IaCHOCTH M OXPAHbI TpyJa (TIK-4);

HAYYHO-HMCCJIeI0BaTeIbCKAS 1eSITeIbHOCTh:

CIOCOOHOCTBIO ~ paboTaTh €  HAy4YHO-TEXHHYECKOM HMH(OpMaiuei, HUCIoIb30BaTh
OTEUECTBEHHBII U 3apyOeIKHBII ONBIT B podeccuoHanbHoi nesirensHoctr (I1K-8);

BJIQJICHUEM OCHOBHBIMM METOJaMHU U TIPUEMaMU NPOBEICHMS OKCIIEPUMEHTAIBHBIX
UCCIeIOBaHUM B cBoel Mpo(ecCHOHAIBHOW 00J1aCTH; CIIOCOOHOCTHIO NMPOBOAUTH CTaHAAPTHBIE U
cepTHU(HUKAIIMOHHBIE UCTIBITAHUS ChIPbs, TOTOBOW MPOJYKLIUU U TexHOoiorndeckux npoueccon (I1K-
9);

BJIaJICHHEM IUIaHUPOBAHUS SKCIIEPUMEHTA, 00pabOTKH U MPEACTABICHUS OTYYEHHBIX
pesynbraros (I1K-10);

TOTOBHOCTBIO HCIIOJIH30BATh COBPEMEHHBIE HH(POPMAILIMOHHBIE TEXHOJIOTHH B CBOEH

podeCCUOHATILHON 00JIACTH, B TOM YHUCIIe 0a3bl TJaHHBIX U MAaKeThl MPHUKIaAHbIX porpamM (TTK-11);
4. OPTAHU3ALUSA OBPA3OBATEJIBHOT'O ITPOLECCA ITPU PEAJIN3AIIUN
IMPOI'PAMM BAKAJIABPUATA

4.1 O0masi xapakTepucTUKA 00pa30BaTe/IbHOI eI TeJIbHOCTH

OO0pa3oBarenbHas IEATEIBHOCTD IO IpOTpaMMe OakajaBpuaTa MpeaycMaTpUBaET:

® TMpoBelCHHE Y4YEOHBIX 3aHATHH 1O AUCHUIUITMHAM (MOAynsiM) B ¢opMe JIeKIIHi,
CEMHUHAPCKUX 3aHATHHA, KOHCYJIbTAllMi, J1a0OpaTOpHBIX paboT, HHBIX ¢GopM 0oO0ydeHus,
MPEYCMOTPEHHBIX YI€OHBIM TUIAHOM;

® TIpOBE/EHUE MPAKTHUK;



® TMpOBEICHHWE KOHTPOJISI KauecTBAa OCBOEHHUS IpOrpaMMbl OakanaBapuara MOCPEICTBOM
TEKYILETO KOHTPOJIS YCIIEBAEMOCTH, MTPOMEKYTOYHOM aTTeCTAIlUKN 00YyJaIOUIUXCsl, TOCYIapCTBECHHOM
UTOTOBO aTTeCTalK 00YyYaIOIINXCS.
4.2. Y4eOHblii IUIaH MOAT0OTOBKH 0aKaJIaBpPOB

Y4eOHbIH IJ1aH MOJTOTOBKH OaKaJlaBpoB pa3paboOTaH B COOTBETCTBHH C TPEOOBAHHUSIMHU
denepallbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIHLHOTO CTAaHAAPTA 110 HAPABICHUIO TIOJITOTOBKH
19.03.01 — buorexHosOTHsI, yYTBEP)KIAECHHOMY IpHKa3oM MUHHCTEPCTBA O0pa3oBaHUS U HAYKH

Poccuiickoit ®enepanmu ot 19.03.2015 N2 193. B y4yeOHOM IuTaHe OTOOpaskeHa JIOTHYecKas
MOCJIEZI0BATEIHHOCTh OCBOEHUS LIMKIIOB U pa3zaenoB OOII (nucuuming, IpakTHK), 00eCIeUYnBaIOIINUX
¢dbopmMHupoBaHHE KOMIIETCHIIMNA. YKa3zaHa oOmas TPYAOEMKOCTh AMCUMIUIMH, MOAYJIEH, MPaKTHK B
3a4eTHBIX €IMHUIAX, a TAK)KE UX 00Ilas U ayJUTOpHAs TPYIOEMKOCTb B Yacax.

VY4eOHbIi M1aH MOATOTOBKM OakanaBpoB 1o HanpasieHuio 19.03.01 — 6uorexnonorus,
npunaraercs ([Ipunoxenue).

4.3. KanennapHuslii yueOHblii rpaduk

[TocnenoBarenbHOCTh peamU3allid HpOrpaMMbl OakanaBpuaTa IO TOJaM U CeMecTpam
(Bxirouas TeopeTHuecKoe OOydeHWe, MPAaKTHKH, TOCYIApCTBEHHYIO HTOTOBYIO aTTECTAIlUH,
KaHUKYJIbl) MPUBOAUTCS B KalleHAapHOM yueOHoM rpaduke (IIpunoxenue).

4.4. AuHoTauun pado4ux NPorpamMM JHCHUILINH
4.4.1. IucuMiuinHbl 003aTeIbHOM YacTH (0a30Bast 4acTh)
AHHOTanus padoyeil nporpaMmmal JAucuunInHbl « MHocTpannbii a3bIk» (b1.501)

1. Heap aucHUNJIMHBI — TpuoOpeTeHre oOydarImuMucs oOIell, KOMMYHUKATUBHON W
npodeccCHOHATEHON KOMIETCHIINMA, YpPOBEHB KOTOPBIX Ha OT/ENbHBIX JTanax
SI3LIKOBOM MOATOTOBKH IMO3BOJISIET HCIIOJIb30BAaTh WHOCTPAHHBINA SI3bIK MPAKTUYECKU KaK
B IpoeccuoHanbHOM  (IIPOU3BOJICTBEHHON u Hay4YyHOW) JAESITeTbHOCTH, TaK
u JUISt 1enei caMooOpa3oBaHMsL.

2.B pe3yabTaTe H3yyeHUsl AUCHUIIMHBI 00y4YalOIUiics MO mMporpamMMe 0akajaBpuaTa
AOJIKeH: 0051a7aTh CIEAYIOIMMU KOMIIETEHIUSMU: CIIOCOOHOCThI0O K KOMMYHHMKAIlUU B YCTHOU U
MUCHbMEHHON (JOpMax Ha PyCCKOM M MHOCTPAHHOM SI3bIKax Ul pelIeHus 3ajad MeXINYHOCTHOTO U
MEeXKyJIbTypHOTro B3aumozenctBus (OK-5); cnmocoOHOCThIO paboTaTh B KOMaHz€, TOJEPAHTHO
BOCIIPHHUMAsI COLIMANIbHBIC U KYIbTypHBbIe paziaudus (OK-6);
3nams:  OCHOBHBIE CHOCOOBI COYETAEMOCTHU JIEKCUUECKUX €IMHHUIL
1 OCHOBHBIE CJI0BOOOpAa30BaTeIbHbIE MOJIEIH; PYCCKUE HKBUBAJIEHTHl OCHOBHBIX CJIOB U BBIPAXKEHH
p€un B MpPOLECCE MCEKINYHOCTHOIO M MCKKYJIbBTYPHOTO BSaHMOHeﬁCTBHﬂ; OCHOBHBIC IMPHUEMBI U
METOABI pedepupoBaHus U AaHHOTUPOBAHUS JIUTEPATYPHl; MACCUBHYIO U aKTUBHYIO JICKCHKY, B TOM
qyclie O0IIEHay4YHYIO U CIIENHaIbHYI0 TEPMUHOJIOTHIO, HEOOXOAUMYIO JJisi pabOThI HAJl TUIIOBBIMU
TEKCTaMU; IPUEMBbI PaOOThI C OPUTHHAIILHOMN JINTEPaTypOil Ha HHOCTPAHHOM S3BIKE.

Ymemuw: paboTaTh ¢ OpUTMHATILHON JTUTEPATYpOl HA HHOCTPAHHOM SI3bIKE; paboTaTh CO CIOBAPEM;

BECTH TIEPENMUCKY Ha H3y4aeMOM S3BIKE C IEJIhI0 MEXJIMYHOCTHOTO M MEXKKYJIbTYPHOTO
B3aUMOJICHCTBUS; BECTHU pedeByto JIeATEIbHOCTh MPUMEHUTENBHO K chepe
OBITOBOM U TIPO(heCcCHOHATEHON KOMMYHHKAIIAH.
Brnadems: WHOCTpAaHHBIM SI3BIKOM Ha YPOBHE MEXKIWYHOCTHOTO M MEXKYJIBTYPHOTO OOIIEHUS,
HaBBIKAMH ¥ YMEHUSMH pEUYEBON JIEITCIBHOCTH TPUMEHUTENBHO K cdepe OBITOBOM U
npodeccnoHaTbHOM KOMMYHHKAIIUU, OCHOBAaMH IMYOJIMYHON pedn; OCHOBaMH pedepUpOBAHHS U
AHHOTHPOBAHUS JIUTEPATYPhl HA U3y4Ya€MOM HUHOCTPAHHOM SI3BIKE.
3.KpaTkoe coaep:kaHue TUCHUTLINHBI:

Paszgea 1. 'paMmmaTudeckue v JieKCHYeCKHe TPYTHOCTH M3y4aeMOro si3bIKAa.

1.1 CopspkeHne W HW3MEHEHHE TJIaroyia-CBSI3KM B (GOpMax HACTOSIIIETO BpPEMCHH.
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Bunospemennsie Gpopmsl riaronoB. O6pa3zoBanue GopM MPOCTHIX, MPOAOIDKEHHBIX, MEPPEKTHHIX U
nep(eKTHO-IIPOAOKEHHbIX BPEMEH IJlarojia. BolpocuTenbHble MNPEUIOKEHUS B pa3IMYHbIX
BpemeHax. OOpa3oBaHue OTpULATENBHBIX (DOPM TIIaroja B pa3InYHbIX BpeMeHaXx.

13 Oo0pa3oBanue NPOCTHIX, MPOAODKEHHBIX, MEPPEKTHBIX BPEMEH TIJArojbHBIX (GOpM U
ynotpebaenue hopM cTpaaaresnbHoro 3anora.l.4. BugoBpemenusie ¢popmsl riarosno. O6pazoBaHue
IPOCTBIX, NMPOJOKEHHBIX, MEPPEKTHBIX U NepPEeKTHO-IPOAOIIKEHHBIX BpeMeH. BompocurenbHble
MPEUIOKEHUS B Pa3IMYHBIX BpeMeHax. OOpa3oBaHue OTPUIATEIBHBIX (POPM TJIarosia B pa3inyHbIX
BpEMEHaXx.

14 Tpuuactusa. [Ipuyactus Hacrosimero u mporrenmero Bpemenu. Ilepdextheie Gopmer
npudacTus. MecTo MpUYacTHil B PEIJIOKEHUH. AOCOFOTHBIM MPUYACTHBIA 000POT.

15 HWuadunutus. Dopmbel uHuHUTHBA. [IpogomkeHHbI M nepheKTHbIH HHQUHUTHUB.
OyHKIMY UTHPUHUTUBA B npeanoxeHun. O0pazoBaHue U ynorpebieHne HHGUHUTUBHBIX 000pPOTOB
THUTIA «CIIOKHOE TIOJICKAIIEE» H «CIIOKHOE TOTIOTTHEHUEY.

16 Mopanbuble rnarosbl. CTpykTypa mnpeanoxeHus. I[IpuHumnel cioBooOpa3oBaHusl.
Cokpamenus (ab0peBuarypsl). O6o3HaueHue narel IlpaBuiia yTeHHUS XUMHUYECKUX SJIEMEHTOB,
o0o3HaueHU M (GOpPMYJT HEOPraHMYECKUX COCIAMHEHHH U YypaBHEHUH XUMHUECKUX peakLuil.
[IpaBuna ureHus: equHUIl U3MepeHus. [IpaBuina dTeHUs] HAUMEHOBAHHMI OCHOBHBIX OPTraHHMYECKUX
COCTMHEHUH.

Paznen 2. Pa3BuTHe HABBIKOB YTEHHS TEMATHYECKHX TEKCTOB.

2.1 YreHne TEKCTOB MO TEMaM:

2.1.1. Beenenue B CieMaIbHOCTD

2.1.2. ]JI.1. Menpaeneen

2.1.3. PXTY um. JI.1. MenneneeBa

2.1.4. Hayka u Hay4HBIE METO/IbI, HAYYHBIE CTATHH

2.1.5. CoBpeMeHHbIE HHKEHEPHBIE TEXHOJIOTUH:

2.1.5.1. AnanuTHdeckas XuMus 1 (PU3NKO-XUMHYECKUE METO/IbI aHATTN3a

2.1.5.2. OcHOBBI yrpaBieHUs1 OMOTEXHOJIOIHYECKUM TPOU3BOICTBOM

2.1.5.3. UncTpyMeHTaIbHBIE METO/IBI aHAIN3a B OMOTEXHOIOTHA

2.1.5.4. OcHOBHBbIE TPOOIEMBI OMOXUMHH

2.1.5.5. OcHOBBI MOJIEKYIISIPHOI OMOJIOTHH

2.1.5.6. IIpaBoBeneHue B OMOTEXHOIOTUN

2.1.5.7. Teopust BepOsSTHOCTEH U MaTeMaTH4yecKasi CTaTUCTUKA B OMOTEXHOJIOTUN

2.1.5.8. [Ipo6aemsl 0611elt MUKPOOHOIOTHH

2.1.5.9. Matepuaisl OHOTEXHOJIOTHH

2.1.5.10. CucteMsl yrpaBiieHUS] XUMHKO-TEXHOJIOTHUYECKUMH IPOIECCAMHU.

2.1.6. Xumuueckoe nmpeAnpusTue

2.1.7. Xumuueckas nmabopatopus. Texnuka OezomacHocTu B nabopatopuu. M3mepeHus B
XUMHUYECKOH J1abopaTopuu

2.1.8. Xumust Oyytero.

2.1.9. buorexnonorus ®apmalneBTUUYECKHUE MPOU3BOJICTBA.

2.1.10. 3enenas xumus. [Ipobaemsl skooruu.

2.2 TlonsTe o Bunax ureHus. [IpocMoTpoBoe uTeHHE Ha MpUMepax TeKCToB o xumuu, .M.
Mengeneese, PXTY um, J[.1. Menaeneena.

AKTHBU3AIUS JIEKCUKU IPOYUTAHHBIX TEKCTOB.

2.3 MW3yuwaromiee YTEHHE HAYYHBIX M HAyYHO-TIOMYJSPHBIX TEKCTOB I10 BBIOPAHHOU
CTEUMANIBbHOCTU Ha MpUMepe TeKCTOB: «Hayka u HaydHbIe METObI», «XUMHUYECKOE MPEIIPUITHEY,
«CoBpeMeHHbIC MHKCHEPHBIE TEXHOJIOTUNY, «XUMHudeckas madopatopus. TexHnka 6e30macHOCTH B
nabopatopun. M3MmepeHuss B XMMHUYECKOH naboparopum», «Xumus Oymaymiero. CoBpeMeHHbIE
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TEHJICHIIMM pa3BUTHA Hayku», «buorexnonorus. dapmaneBTHUYECKHUE MPOHU3BOJCTBA», «3eJeHast
xumus. [IpoGieMbl F5KOIOTUIY.

Jlekcuuyeckre 0COOEHHOCTH TEKCTOB HAyYHO-TEXHUYECKON HAaNPaBICHHOCTU. TepMUHOIOTHS
Hay4YHO-TEXHUUYECKOMN JINTEPATyphl HA U3y4aeMOM SI3bIKE.

Pa3zgea 3. [IpakTuka ycTHOM peun

3.1 [IpakTHKa yCTHOM pedH Mo TeMaM:

3.1.1. «I"'oBopumM o cebe, 0 cBoel Oyayiei mpodeccuny,

3.1.2. «Moii yHuUBEpCUTETY,

3.1.3. «YHUBEPCUTETCKHUI KaMITyC »

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.11.

3.2 Mononoruueckasi pedb Mo TeMe «o cebe m o Oymaymei npodeccuny». Jlekcuueckue
0COOEHHOCTH MOHOJIOTUYECKOH peyn.

3.3 PeueBoii 3THKET OBCETHEBHOTO OOIIEHUS (3HAKOMCTBO, IIPECTAaBICHNUE, YCTAHOBICHHUE U
noJiIep )KaHue KOHTAKTA, 3allpOC M COOOIIeHHE HHPOPMALIUH, TOOYKICHHE K JICHCTBUIO, BEIPAKEHUE
MPOCKOBI, Coracusi).

Oco0eHHOCTH JUAIOTUYECKOM peuH M0 MPONUIEHHBIM TEMaM.

Pa3znen 4. Oco0eHHOCTH A3LIKA CHIENHAJILHOCTH

['pammMaTideckue TPyJHOCTH A3bIKA CIIEIUATBHOCTH:

4.1. 'pamMmaTuyecKye 1 JEKCUUECKUe TPYIHOCTH A3bIKa CIELUATbHOCTH:

Paznuunble BapuaHThI IEpeBOAa NPUYACTUM HA pyCCKUil A3bIK. [IpudacTHbIe 060POTHI U
IIPUEMBI UX NIEPEBOJIa HA PYCCKUI A3BIK.

4.2. CocnararenpHoe HakioHeHHE. DOPMBI COCIIaraTelbHOTO HAKIOHEHUS B H3y4aeMOM
s3bIKe. Mo/1abHbIE TTIAar0Jibl U UX UCIOJIb30BAHUE B MIPEUIOKEHUSIX B COCIIAraTeIbHOM HAaKJIOHEHHH.
Tunel yCIOBHBIX NpeIIOKEHUN. BapraHTel nepeBoia NpeayIoKeHU B COCIaraTeIbHOM HaKJIOHEHUU
U YCJIOBHBIX IpeyiokeHui. [lopsaok cinoB B npeniokeHnu. IM@paTndeckue KOHCTPYKIHH.

4.3. V3yueHne mpaBuIl IepeBoIa Pa3InIHbIX (OpPM HHPHHATHBA U HHOUHUTHBHBIX 000POTOB
Ha PYCCKUH SA3BIK.

4.4 N3yuaroiiee YTeHUE TEKCTOB 110 TEMATHKE:

1) «Jlaboparopusi»

2) «3MepeHus: B XUMUYECKOM JIAOOpaToOpuu».

CrunucTiueckue  OCOOCHHOCTH — CNIEUUATBbHOW  HAyYHO-TEXHMYECKOM  JINTepaTyphl.
Opranuzanus paboTsI CO CIIEIHATBFHBIMU cI0BapsiMu. [loHsATHE O pedepupoOBaHUN U AHHOTHPOBAHUH
TEKCTOB M0 cnenuaabHocTH. Ilonck HOBOM nH(popMaIy pu paboTe ¢ TEKCTaMH U3 NEPUOTUTIECKUX
U3aHu W MOHOrpaduii, HWHCTPYKUUN, TPOCHEKTOB U CHPABOYHOW JHUTEpaTypbl IO
paccMaTpuBaeMoi TeMaTHKe.

4.00b€M yueOHOMH TUCUMILTHHBI

1-prit N
Bcero 2-0i1 ceMecTp
Bunasl yueOHol paboTh ceMectp

3au. | AKk. 3au. | Ak. | 3au. Ak.

el qac en. | Jac. | enm. qac.
Oo0mas TpyA0eMKOCTh TUCHUIJIMHBI 10 8,0 288 40 4.0 40 144
y4eOHOMY IIAHY ’
KonrakTHasi pa6oTa — ayIuTOpHBIE 2,22 | 80 1,33 | 48 0.89 32
3aHATHA: '
Jlexumn (Jlek)
[Tpaktuueckue 3ausatus (I13) 478 | 172 1,33 | 48 0,89 32
CamocrositeasHas padora (CP): 4,78 | 172 2,67 | 96 2,11 76
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CamocTosTeTbHOE H3YUCHHE Pa3/IesIOB 478 |1711,8| 2,67 |95,8 211 76
JOUCILUATIIINHBI '
KonTakTHas camocTosTensHas paboTa 0,2 0,2 - -
Buabl koHTpOJIA:
3auéT ¢ omeHKoi + + + +
KonTakTHasi padoTa — npoMe:KyTOYHAasI 04
aTrecranusa 1 '
IHoaroroBka K 3K3aMeHy 35,6
Bcero 1-w1i1 cemecTp | 2-oif cemecTp
Bunael yue6HOM paboThI 3au. | Actp. | 3au. | Actp. | 3au. | Actp.
e/l qac e/l yac. | ell. yac.
OO0mas TpyA0eMKOCTb JMCHHUIJIMHBI 110 8,0 288 4.0 4.0 40 144
y4eOHOMY ILIaHY ’
KonrakTHasi pa6oTa — ayIuTOPHbBIE 2,22 | 60 1,33 | 36 0.89 24
3aHSATHSA: !
Jlexuuu (Jlek)
[Tpaktrueckue 3ansatus (I113) 4,78 | 129 1,33 | 48 0,89 32
CamocrositesabHast padora (CP): 4,78 | 129 2,67 |72 2,11 57
CaMocTosATeIbHOC U3YUCHUE PA3/ICIIOB 478 | 129,85| 2,67 | 71,85 211 57
JOUCIATIINHBI '
KonrtakTHas camoctosTenbHas pabora 0,15 0,15 - -
Buabl koHTpOJIS:
3a4yéT ¢ omeHKoMn + + + +
KonTakTHas padoTa — mnpoMe;KyTO4Has 03
aTrecramus 1 ’
IMoaroroBka K 3K3amMeHy 26,7
AHHOTanus padoyel nporpaMmsl JMCHHILIHHBI «Puiaocodpusn» (b1.502)
1.Heapr aucuumiamubl «Dunocodus» — chHopMHpoBaTh y CTYIACHTOB KOMILIEKCHOE

Mpe/CTaBlIeHue O pojin U MecTe (uiaocopun B CHCTEME TyMAHMTAPHBIX, COLUAIBHBIX U
€CTECTBEHHBIX HAyK, MMO3HAKOMUTh MX C OCHOBaMM (puiocodckoro 3HaHHs, HEOOXOAMMBIMH JUIs
pelIeHNs TEOPETUYECKHUX U MPAKTUYECKUX 3a/1a4.

2. B pesyabraTre HM3y4YeHMs [MCOMIUIMHBI O0y4alINWiicd 1O MporpaMmme
O0axajaBpuaTa I0JKeH: 00JanaTh CIEAYIOUIMMH KOMIETEHIMSMH: CIHOCOOHOCTBIO HCIOIb30BaTh
OCHOBbI puiocopckux 3HaHMN Ui (GOPMUPOBAHUS MHUPOBO33peHueckoit mo3uiuu  (OK-1);
CIOCOOHOCTBIO paboOTaTh B KOMaH/IE, TOJEPAHTHO BOCIIPUHUMAs COLIUAIBHBIE U KYJIbTYPHBIE PA3InUUs
(OK-6)
3namb: OCHOBHOE CoOJlepKaHHe TIaBHBIX (PUIOCO(CKUX IIKOJ M HANpaBJiIeHUH, MPeICTaBUTENEH 3THUX
IIKOJI, CBSI3b M paziuuue uxX Quiocopckux uaen, cBsi3b HCTOPUKO-PUIOCO(OCKUX KOHILEMIUN C
COBPEMEHHBIMHU MTPOOIeMaMU HHANBUAYAIBHON U 00IIECTBEHHOM KU3HU;

Ymemsy: moHMMaTh M aHaNM3UPOBATH MHUPOBO33PEHYECKHE, COLMAIBHBIE M HMHAWBHUIYaJIbHBIE
MPOOGJIEMbI COBPEMEHHOH KU3HU; TPAMOTHO BECTH AUCKYCCHIO, apTYMEHTHPOBAHHO OTCTaWBATh CBOIO
MO3UIMI0 IO 3HAYUMBIM (GHIOCOPCKUM TpoOjIeMaM COBPEMEHHOH JKM3HH, ONHUPAasACh Ha
HapaOOTaHHBIN B HCTOpUH (HUIOCOPUU MaTepUall; MPUMEHATh MOJIydeHHbIe Qriiocockue 3HaHUS K
pereHuIo npodecCHoHaNBHBIX 3a/1a4;

Braoems: npencraBnenusiMu o pritocopun Kak HayKe M CHCTEME IICHHOCTEH, e MeCTe B CHCTEME
TYMaHUTApHOTO 3HAHMSA; OCHOBAMH (PUIOCO(PCKOrO MBIIUICHHUS; KaTerOpHaJbHBIM amapaToM
M3y4aeMON JUCHUIUINHBI, (HIOCOPCKUMH METOJaMH aHalIM3a pa3iIMuYHbIX MpoOJeM, HaBBIKAMHU
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¢bunocopcKoit KyabTypsI sl BRIPAOOTKHA CUCTEMHOTO, IIEIOCTHOTO B3TIIsAa HA IEHCTBUTEIILHOCTD U
MECTO XMMHUH U XMMHUYECKON TEXHOJIOTHUH B I[EJIOCTHON KapTHHE MUpA.

O6mast TpyaoeMKkocTh uzydenusi pucuumanabi: 5 3E (180 yacos). M3 HuX aymuTopHas Harpy3Ka —
54 (nekmuii — 36 4acoB, MPAKTUYECKUX 3aHATHIA — 18 gacoB). @opma KOHTPOJIS — IK3aMEH.

3. Kparkoe conepxxanue IMCUUILTUHBI

Benenune. ®unocodus, ee MpOUCXOXKICHUE U POJIb B OOIIECTBE.

Mooyns 1. Ocnosnvie punocogckue wiko.ol.

AnTtnunas unocodus (nocoxparuku, copuctsl, Cokpar, emokpur, [Inaron, Apucrorens,
AJUIMHACTHYECKU-pUMCKast ¢uiocodusi). OCHOBHBIE NPOOIEMBbI CPEIHEBEKOBOM dunocohun u
smoxu Bospoxaenus. ®unocodus Hosoro Bpemenu (XVII — XVIII BB.) Maeonorus [Ipocsemmenus.
Hemenkas kmaccuueckas gunocodus. Pycckas punocopus XIX — XX BB. OCHOBBI MapKCUCTCKON
¢unocopun. OCHOBHBIE HANPABJICHUSI COBPEMEHHON (pHIIOCODUH.

Mooyns 2. @unocoghckue Konyenyuu ObimMus U NO3HAHUA.

[Ipo6nema ObiTust B uctopuu ¢Qunocodpuu. IToHATHS MaTepuanbHOrO M HAEATHHOTIO.
OcHoBHbIe (unocockre HampaBlIeHHS: MaTepUanu3M W uaeanu3M. [IpuHIHN T17100aTBHOTO
HBOJIIOIIMOHU3MA B COBPEMEHHOW Hay4HOU KapThHe Mupa. KoHIenuu npocTpaHCcTBa U BPEMEHH B
ucropuu punocodun u Hayku. IIporcxoxaenue co3Hanus. Poib Tpyaa B MpOUCXOKICHUN CO3HAHMS.
Wneanuctuueckue 1 MaTepuannucTUYecKue KoHuenuu co3nanus. CozHanue u Mo3r. CozHaTelnbHOE
u OeccoznarenpHoe. Co3Hanue U s3blk. Co3HaHWE W caMoco3HaHWe. KOHIENuu rHOCEOIOTHH B
uctopuu  (UIOCOPUHN: CEHCyallu3M, pAlUOHATU3M, CKENTUIU3M, AarHOCTUIM3M, KOHIICHIIHS
BPOKJCHHBIX UAEH, anpuopusM. JnanekTuka no3HaHus: YyBCTBEHHOE U pallMoHanbHOe. OCHOBHbIE
TEOPUU UCTHHBI.

Mooyns 3. IIpoonemsl uenoseka é ¢punocoghuu.

YenoBek kak mpeameT ¢uiocopckoro aHanusza B uctopuu ¢uiocoduu. [IpoucxoxaeHue
YeJlIoBeKa: IPUPOJIHbIE U COLMAIbHBIE YCIOBUS aHTpONocolmoreHe3a. buonoruueckoe u conpaibHOe
B uenoBeke. HAUBUA, MTHANBUIYAIbHOCTh, TMYHOCTh. CMBICI KU3HU U MIPEIHA3HAYEHUE YEIOBEKa.
Kuznb, cMepTh, OeccmepTre. J[BHKEHHE HEHACHIIHUS, €0 pOJib B COBpEMEHHOU ku3HH. Llenmn u
neHHoctd. CBoOoJa BOMM W OTBETCTBEHHOCTh JIMYHOCTH. HpaBCTBEHHBIE, pPETUTHO3HEIE,
ACTETUYECKUE [IEHHOCTH.

Mooyns 4. @unocogpus ucmopuu u oouwecmea

YeloBEK B CUCTEME COLUANLHBLIX CBA3el. JIMYHOCTL M Macchl, cBOOOAA U HEOOXOIUMOCTb.
®dunocodust ucropuu: GopmManroHHas U [UBUIM3ANMMOHHAS KOHIETIIMA UCTOPUYECKOTO PA3BUTHSL.
[IporpeccucTckue M HUKINYECKUE MOJENHM pa3BUTHS. [noOanbHble NMPOOJIEMbl COBPEMEHHOCTH.
Konnenuust ycroifunBoro pasButus M cueHapun Oyaymiero. OOIIECTBO U €ro CTPYKTypa.
ConuanbHas, moJUTHYECKass U TyxoBHas cdepbl obmiecTBa. KoHuenuuu rocynapcrsa B UCTOPUH
¢dunocodckoit Mpicau. ['paskjanckoe 0OIIECTBO U TPABOBOE FOCYIapPCTBO.

Mooyns 5. @unocoghckue npodaemvt Xumuu u XumMu4ecKoi mexnonocuu
Hayunoe 1 BHeHayuHOe 3HaHHe. CTPYKTypa HaydHOT'O 3HAaHUS, €r0 METO/bI U (DOPMBI.

HayuHbie peBoiIOIIMY U CMEHa TUIIOB palloHanbHOCTH. Hayka B cOBpeMeHHOM MUpe. DTHKA HAYKH U
OTBETCTBEHHOCTH yueHOTro. [IpobiieMa COOTHOIICHHS HAayKH U TeXHUKHA. COIMATLHBIC TIOCTICICTBUS
HAyYHO-TEXHHYECKOTO Mporpecca. ITUYECKHE U SKOJIOTHYECKHE WMIIEPATUBBI PA3BUTHUS HAYKH H
TEXHUKH. MeCTO XMMHH B CUCTEME €CTECTBEHHBIX HayK. OCHOBHAs Mpo0JieMa XUMHUW KaK HAyKU W
npon3BojicTBa. Llenmn u 3amaun xumudeckoi TexHosornu. Crienuduka XUMHUKO-TEXHOJIOTHISCKOTO
3HaHUA: (pyHIaAMEHTaIbHOE U MPUKIATHOE, SIMIIUPUIECKOE U TEOPETUIECKOE.

4. O0beéM y4eOHOH JUCIUIJIMHBI

Bunsl yaeOHOM paboThI 3au. en. AK. gac.
O01as TPya0eMKOCTh THCHUILIHHBI 110 Y4eOHOMY IJIAHY 5,0 180
KonTakTHasi padoTa — ay1MTOPHBbIE 3aHATHS: 1,33 48
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Jlexumn (Jlek) 0,89 32

[Tpaktrueckue 3ausatus (I113) 0,44 16
CamocrositesbHas padora (CP): 2,67 96
CamocTosATeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUTLTHHBI 2,67 96

Buasbl koHTpOJIA:
3a4eéT ¢ OLeHKOM - -

KontakTHasi pa6oTa — NpoMeKyTOYHAs aTTecTalus 0,4
IMoaroroBKa K 3K3aMeHy 1 35,6
Bugsl yueOHOM paboThI 3au. en. Actp. yac.
OO0mas TpyA0eMKOCTh JUCIHUIIJIUHBI 10 Y4eOHOMY MJIAHY 5,0 135
KonTakTHasi padoTa — ay1MTOPHBbIE 3aHATHS: 1,33 36
Jlexumu (Jlek) 0,89 24
[TpakTrueckue 3anstus (I113) 0,44 12
CamocrositesbHasi padora (CP): 2,67 72
CamocTosATeIbHOE U3YUYECHHE Pa3/IeI0B JUCITUILIMHBI 2,67 12

Buabl koHTpOJIA:
3a4yeér ¢ oueHkom - -

KonTakTHas padoTa — npoMe:KyTOUYHAasi aTTecTaAlUsl 0,3
IHoaroroBka K 3K3aMeHy 26,7

AHHoTanus padouei nporpammsl aucuunannbl «cropus» (b1.503)
1 Heap qucuumiInHbl: GOPMUPOBAHUE Y CTYAEHTOB KOMIUIEKCHOTO MPECTABIIEHUS O POJIU U
MECTE HUCTOPHMM B CHCTEME T'yMaHHUTapHbIX M COLHAIbHBIX HAyK, KYyJIbTYpHO-HCTOPHUYECKOM
cBoeoOpazun Poccumn, ee mecTe BO BCEMHPHO-HCTOPHUECKOM IIpolecce, 00 OCOOEHHOCTSX H
OCHOBHBIX 3Tanax e¢ HCTOPUYECKOTO Pa3BUTHSI; BBEIEHUE CTYACHTOB B KPYT HCTOPHUYECKHUX MPOOIIEM,
CBSI3aHHBIX C 00J1acThIO OyayIel MpoecCHOHAIBHON eATeTbHOCTH.

2 B pesyabrare M3yueHMs IMCHMIUIMHBI 00y4aloluiics Mo nmporpaMme fakajaBpuara
AO0JIZKeH: 00J1a/1aTh CIeTYIOIUMHI KOMIIETEHIIMSMU: CIIOCOOHOCTBIO aHAIM3UPOBATH OCHOBHBIE 3Tallbl
1 3aKOHOMEPHOCTH UCTOPUYECKOTO pa3BUTHsI 001IecTBa 111 (GOPMUPOBAHUS I'PakKIaHCKON MO3UINH
(OK-2);
3nHamb: OCHOBHBIE HaNpaBJeHMs], TPOOJIEMbl U METOAbl UCTOPUUYECKON HAYKH; OCHOBHBIE ATalbl U
KIIIOYEBbIe cOObITUS UcTOpUM Poccuu u Mupa; 0COOEHHOCTH Pa3BUTUS POCCHICKOTO TOCYAapCTBa,
BBIJIAIOIIUXCS JACATENCH OTEYECTBEHHOM M BCEOOIIEH CTOPUH.

Ymems: COOTHOCHTH OOIIME MCTOPUYECKHE TMPOLECCHl U OTAETbHbIE (DAKThI, BBIABIATH
CYLIECTBEHHbBIE YePThl HICTOPUUECKUX MPOLECCOB, SIBJICHUN U COOBITUIN; aHATU3UPOBATh COIIMAILHO-
3Ha4YMMble MPoOIeMbl; (POPMYIUPOBATH U APTYMEHTHPOBAHO OTCTAUBATh COOCTBEHHYIO TO3UIIUIO MO
pa3IMYHbBIM MpobIeMaM UCTOPHUH.
Bnaoemyw: npencraBieHusMu 00 UCTOPUM KaK HAayKe, €€ MECTe B CHCTeME I'YMaHUTapHOTO 3HAHUS;
MpeICTaBICHUsIMM 00 OCHOBHBIX JTalax B HCTOPUM 4YeJOBEYeCTBA M HX XPOHOJIOTHUH;
KAaT€rOpUaJIbHO-TIOHATUMHBIM ~ alllapaTOM  M3y4aeMOM  JUCLUIUIMHBI, HaBbIKaMH  aHaJINW3a
HCTOPUYECKUX UCTOYHUKOB.
3 Kpartkoe copep:xanue TUCHMILIHHBI

Moayas 1. Hcropusi B cHCTeMe CONHAJBHO-TYMAHMTAPHBIX HayK. OCHOBBI
MeTOd0JI0OTHH HCcTOopuYeckoli HaykKH. (OCO0EHHOCTH CTaHOBJICHHSI TOCYJIaPCTBEHHOCTH B
Poccumn.

Mecro ucropuu B cucreMe Hayk. IIpeamer ucropudeckoil Hayku. Posib Teopun B MO3HaHUU
nporioro. CymHocTs, GOpMbI, GYHKIUU UCTOPUYECKOTO 3HAHUS. VICTOUHMKH IO OT€YECTBEHHOU
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UCTOpUH, UX Kinaccudukanus. Mcropus Poccun — HeoThemiiemast 4acTb BCEMUPHOU UCTOPUH; 001IIee
1 0COOEHHOE B UCTOPUUECKOM Pa3BUTHUU.
Hauano poccuiickoii rocynapcrBeHHOCTH. KueBckas Pycb. DTHOKyNIbTypHbBIE U COLIMAJIBHO-
IIOJINTUYECKHE NTPOLIECCHI CTAHOBJICHUS POCCUICKOM roCyapcTBeHHOCTH. [IpunsTHE XprUcTHaHCTBa.
Pycckue 3emmm B XII — mawane XVI BB. OO6pazoBanme Poccmiickoro rocymapcrBa, €ro
ucropuueckoe 3Hauenue. Poccus B cepeaune XVI — XVII BB.

Monayasb 2. Poccniickast umnepusi B XVIII- nauane XX B.

Poccuiickoe rocynapctBo B XVIII Beke — Beke MoJepHU3AIMN U MpocBenieHus. Pedopmbl
[letpa | kak mepBasi MOMBITKA MOICPHHU3ALINN CTPAHBI, e¢ ocodenHoctu. PopmupoBanue Poccuiickoit
nmriepurd. OCHOBHBIE HAIPABICHUS «EBPOIEU3ALMN» CTPaHbl. JBOIIOLHUS COLMAIBHOU CTPYKTYpbI
obmecTBa. JlanpHelimee pacupenne rpanui Poccuiickoit ummnepun.

Poccus B XIX cromerun. IlpombinuieHHblid mepeBopor B EBpore um Poccum: obmiee u
ocobenHoe. Baxneiimue ycmoBusi nepexona Poccum x mHAycTpraabHOMY OOIIECTBY — peIlICHHE
KpPECTBSIHCKOT'O BOIIpOCa M OTPaHUYEHHUE caMoJepx aBus. JIUTENbHOCTb, HEMOCIEAOBATEIbHOCTD,
MUKIMYHOCTh TIporecca OypxkyasHoro pedopmupoBanus. Ponp cyObexkTtuBHOro (pakropa B
npeononeHuu orcraBanus. Pepopmbr XIX Beka, nx 3HaueHue. OOImecTBeHHbIE ABMKEHUS B XIX
BEKE.

Poccus B nawane XX Beka (1900 — 1917rr.). OcoGeHHOCTH COIMATBHO-3KOHOMHYECKOTO
pasButHs Poccuu B Havane XX Beka. OOBEKTHBHAS MOTPEOHOCTh MHIYCTPHAIBHON MOJICPHU3ALIUH
Poccun. CootHomenune nomutnueckux cuin B Poccun B Hauane XX Beka. Hapacranuwe kpusuca
camonepxaBus. IlepBas poccuiickass peBomtonus. (OOpa3oBaHHWE TMOJUTUYECKUX —TMAPTHUH.
lNocynapcrBenHass nyma Havama XX BEKa Kak MEPBBIA OMNBIT POCCHUUCKOrO MapiamMeHTapu3Ma.
CronpimuHckas arpapsas pedopma. Ilepsast MupoBas BoitHa u yuactue B Hell Poccun. @eBpainbcekast
peBomtonus 1917r. 1 KOpeHHbIE U3MEHEHHUSI B OJTUTUYECKOM )KM3HU CTPaHBbI.

Moayas 3. OT cOBeTCKOro rocyiapcraa Kk coppemenHoi Poccun.

dopmupoBaHUEe M CYHIHOCTh coBeTckoro crpos (1917-1991rr.). IloxroroBka u mnoGena
OxTta06pbckoro BoopyxkeHHoro Bocctanus B Ilerporpane. II Beepoccuiickuit cbe3n CoBeTOB U €ro
pemieHus. DKOHOMHMYECKass M COLUaJbHAs MOJUTHKA OOJBIIEBUKOB. ['paxknaHckass BoWHa u
nHocTpaHHasi wuHTepBeHIMA. Cynpsb6a u 3Hauenue HDIla. VTBepknenue ogHOMAPTUMHON
nonutuyeckoi cucremsl. OOpasoBanue CCCP. Ilonutnyeckas 6opp0a B mapTHH U TOCYHApCTBE.
CCCP B rogs! nepBbix nsatmietok (koHer 20-x 1r. — 30-¢ 1T.). @OpMHUpOBaHKE pEXUMA JIMIHOM
BinacTy CTaJlMHAa U KOMaHAHO-aJIMMHHUCTPATUBHON CUCTEMBI YIPABJICHHUS TOCyJapcTBOM. BHenHssa
nomutuka CCCP B 20-30-e¢ rr. CCCP BO BTOpOii MHpoBOii M Benmkoit OTeuecTBEeHHOW BOWHE.
H3MeHenne COOTHOLIEHUS CUII B MUPE T1OCIIE€ BTOPOM MUPOBOM BOMHBI. Hayano «Xoy10qHON BOMHBDY.
Tpynnoctu mnocneBoenHoro pa3Butusi CCCP. VYixkecToueHHe MOJIMTHYECKOTO pEXUMa U
UJC0JIOTUYECKOTO KOHTPOJIs. [1OMbITKM OOHOBIEHUSI «TOCYIapCTBEHHOIO colManu3Ma». XX Che3l
KIICC wu ocyxnenue kyiabra jauyHocTH CranuHa. «Otrenens» B JTyXOBHOM chepe.
OkoHoMuueckue pedopmbl cepeannbl 60-X TOMOB, MPUYMHBI UX He3aBeplleHHocTH. Hapacranue
KPU3UCHBIX SIBJICHUN B COBETCKOM oOmiecTBe B 70-e¢ — cepeaune 80-x romoB. BuemHss momuTuka
CCCP B konue 60-x nayane 80-x IT.: OT pa3psakud K OOOCTPEHHIO MEKIYHAPOJHOM 0OCTaHOBKH.
«IlepecTpoiika»: CyIIHOCTb, LE€NW, 3aJaud, OCHOBHBIE OJTambl, pe3ynapraThl. Pacnmax CCCP.
O6pazoBanue CHI'.

CraHOBIIEHHE HOBOW POCCHMCKON rocymapcTBeHHOCTH (¢ 1991- mo Hacrosmee Bpewms).
JIuGepanbHas KOHIETUS POCCUHCKUX pedopM: Mepexol K PHIHKY, (POPMUPOBAHHE I'PaKIAHCKOTO
oOmecTBa u paBoBOrO rocynapctsa. «lllokoBas Tepanus» SKOHOMUUYECKHX pedopM B Havane 90-x
rogoB. Koncrurymus Poccuiickoit @enepaunn  1993r. MexHalMOHaIbHBIE  OTHOLICHMSL.
[Tonutnyeckue napTuu 1 o0IIECTBEHHbIE ABMXEeHUs Poccun Ha coBpeMeHHOM aTane. Poccus Ha myTu
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MoOJepHHU3auun. Poccust B cucteMe MUPOBOM 9KOHOMUKHU U MEKITYHAPOIHBIX CBS3EH.
4. O0beM yueOHOM THCUHMILTHHBI

Bunsl yaeOHOM paboThI 3au. en. AK. gac.
O01mas Tpya0eMKOCTh JUCHUILIHHBI M0 Y4eOHOMY IJIAHY 4,0 144
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,33 48
Jlexiuu (Jlek) 0,89 32
[Tpaktrueckue 3ausatus (113) 0,44 16
CamocrositeabHas padora (CP): 1,67 60
CaMocTosATeIbHOE U3YYCHHE PA3ACIIOB IUCIIUTUTHHBI 0,69 25
Pedepar 0,69 25
IToaroToBKa K KOHTPOJIBHBIM paboTam 0,3 10
KonTakTHas camocTosTenpHas padora -
Buasbl koHTpOJIA:
3auer -
KonTtakTHast pa6oTa — NpOMeKYTOUHAA aTTeCTALMA 10 35,6
IMoaroToBKa K 3K3aMeHy ’ 0,4

Buzsl yaeOHOM paboThI 3au. en. Acrp. yac.
O01mas TpyA0eMKOCTb JMCUUILIHHBI N0 Y4e0HOMY ILIAHY 4.0 108
KonTtakTHas padoTa — ayIMTOPHbIE 3aHATHA: 1,33 36
Jlexruu (JIek) 0,89 24
[TpakTuueckue 3anstus (I13) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
CamocTosTeIbHOE U3YUYECHHE Pa3/IeOB AUCITUILIHHBI 0,69 18,75
Pedepar 0,69 18,75
[ToaroToBka K KOHTPOJIBHBIM paboTam 0,3 8,1
KoHTtakTHas camocTosiTenbHas paboTa -
Buasbl koHTpOIA:
3auer -
KonTakTHas padoTa — mpoMesKyTOYHAasi aTTecTalust 10 26,7
IMoaroroBka K IK3aMeHy ’ 0,3

AHHOTanus pado4el nporpamMmsl JucuunanHbl «Matematuka» (b1.504)
1 Heabio JMCHUIIMHBI ABIsieTCS (HOPMUPOBAHKE Y CTYACHTOB CUCTEMbI OCHOBHBIX MOHSITHH,
UCIOJIb3YEMBIX JJIs MOCTPOEHMS BaKHEHUIINX MATEMaTUUYECKUX MOJENEH, U YMEHHs HCIIONIb30BaTh
MAaTEMAaTUYCCKHUE METOAbI IJIA ONIMCAaHWA pa3JINYHBIX ITPOLECCOB.

2 B pe3yabTaTe M3ydyeHHs] JUCHUILUIMHBI 00yUalolmmiicsi Mo NporpaMmMe GakajaBpuara
AOJIKeH: 00J1aaTh CIeAYIOIUMH KOMIETEHIMSIMH: CIIOCOOHOCThIO U TOTOBHOCTHIO HCIIOJIb30BATh
OCHOBHBIE 3aKOHBl E€CTECTBEHHOHAYYHBIX JUCHUIUIMH B NPOPECCHOHATIBHON JEeATEITbHOCTH,
MPUMEHITh METOAbl MaTEeMaTHMYeCKOro aHaiu3a M MOJECIHUPOBAHMS, TEOPETUYECKOTO H
IKCHIepUMeHTaIbHOTO HecnenoBanus (OIMK-2)
3name: ocHOBBl U PepeHIINaTbHOTO U HHTErPaIbHOI0 UCUUCTIEHUS, MU depeHInaTbHBIX
YPaBHEHUI; MaTEMaTUUECKNUE TEOPUHU U METO/IbI, JIEKAINE B OCHOBE TOCTPOEHMSI MATEMaTHUYECKHUX
MoOjIeJieil; OCHOBBI IPUMEHEHUS MaTEMaTHUYECKUX MOJIEJIeN U METOIOB.

Ymems: BBIOMpATh MaTEMaTUUECKUE METO/IbI, TPUTOJHBIE [T peIICHHsI KOHKPETHOW 3a/1auu;
MCIO0JIb30BaTh MaTeMAaTUYECKNE TTOHSTHSI, METOJIbI U MOJIEJH ISl ONIMCAHUS PA3IMYHBIX MTPOLIECCOB;
BBISIBJISITH MATEMaTUUECKUE 3aKOHOMEPHOCTH, JIEXKAIllUE B OCHOBE KOHKPETHBIX IIPOLIECCOB;
HCIOJIb30BaTh OCHOBHBIE METO/Ibl CTATUCTHUECKON 00paOOTKHU NaHHBIX; IPUMEHATh MaTeMaTHYeCKue
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3HAHUS Ha MEXIUCLHUIUIMHAPHOM YPOBHE.
Bnaoemw: ocHOBamu ¢GyH1aMEHTAJIbHBIX MAaTEMAaTHUECKUX TEOPHUI U HaBBIKAMH HCIIOIb30BAHUS
MaTEeMaTHYECKOTO amrapaTa; METOAaMH CTATUCTHYECKON 00pabOTKU MH(OPMAIIHH.
3 Kparkoe conepxxaHue JMCUMILIAHBI

1 CEMECTP

1.Bgeoenue.

[Tpeamer u MeToabl MaTeMaTHKU. ONMCaHNE OCHOBHBIX pa3/ienoB Kypca. [IpaBuiia u TpeboBaHus
IIPU U3Y4YEHUH Kypca.

2. Dnemenmul anzeopol.

UucnoBble MHOXECTBa, KoMIuieKcHble uucna. Onpenenurenu I m III mopsiakoB. BekTopsl:
OCHOBHBIE ITOHATHS, CKAJIIPHOE, BEKTOPHOE M CMELIAHHOE [TPOU3BEIECHUS BEKTOPOB. AHAIUTHYECKAs!
reoOMeTpus: MpsAMas Ha IUIOCKOCTH, KpuBble Il mopsaka. Marpuipl: IeHCTBHS Hal MaTpULAMH,
MpHUBEJCHHUE K CTyleH4YaToMy Buay u Buny ['aycca. Panr matpuier. O6parnas matpuna. Teopema
Kponekepa-Kanemnmu. Pemenue cuctem nuHEHHBIX anreOpanyeckux ypaBHeHH. CoOOCTBEHHBIE
yuciia 1 BeKTopbl. KBagpaTtuuneie Gopmsl.

3. @ynukyun oonoit nepemennoii. Ilpeoen pynkuyuu. Henpepvienocmo goynkuyuu.

Oynkus. Criocoos! 3ananus ¢pynkuuu. [Ipenen Gpyaxnum B Touke. OJHOCTOPOHHHE TPEACTHI.
[Ipenensl Ha 6eckoHeyHOCTH. beckoHeuHO Malbie U OeCKOHEUHO Ooubiine GyHKINH, UX CBOMCTBA U
B3auMHasl cBsi3b. CBoiicTBa npenenos. [1epBrbiii U BTOpoii 3aMeyarenbHble Mpenessl. HenpepblBHOCTD
GbyHKIIMM B TOYke M Ha mpomexxkyTrke. CBoiicTBa (yHKIIMI, HEMpPEpBHIBHBIX Ha OTpe3kax. Todku
pa3pbiBa QYHKIIUH U UX KITACCUPUKAIIHSL.

4. Tughghepenyuanvroe ucuucnenue hynkyuu 00Hoil nepemenHoil.

[lpon3BonHas (QyHKIUHM, €€ TEeOMETPUYECKMA ¥  MeXaHWdyeckud cmbicha. [IpaBuia
muddepenumpoBanus. Tabnauma OCHOBHBIX Npou3BOAHBIX. Juddepenunan ¢yHkuuu, ero
MIPUMEHEHHUSI K TPUOIMKEHHBIM BblunciaeHusIM. IHBapuaHTHOCTB (hOopMBI iepBOTo AuddepeHnnaia.
ITpousBonHas cinoxnoi ¢yHkumu. AuddepeHunpyeMocTs (GYHKLIUU: ONpe/eeHUe, TEOPEMBbI O
cBsA3U U PepeHIupyeMOCTH ¢ HEMPEPHIBHOCTHIO U C CYIIECTBOBAaHUEM IMPOU3BOJHONW. OCHOBHBIE
TeopeMbl nudpdepeHuanbioro ucuuciaenus: Pomns, Jlarpamka, Komm. IlpaBuno Jlonurans
(packpbiTe HeompeaeneHHocTe). [Ipon3BoaHbIe BBICHIUX TOPSAAKOB. JIOKANIBHBIA 3IKCTPEMYM
¢ynkunu. Heo6xoauMele U JOCTaTOUHBIE YCIOBUS dKcTpeMyMa. [IpaBuio uccienoBanus GyHKIUU
Ha MOHOTOHHOCTh M 3KCTpeMyM. [Ipu3HaKu BHINYKIOCTH ¥ BOTHYTOCTH QyHKIUHU. Touku neperuda.
Heo6xoanMoe M J0cTaTouHOe YCIOBHUS Ieperuda. ACUMNTOTH (PYHKIMHM, MX BHJBl M CHOCOOBI
HaxoxeHus. OO01mmas cxema uccieoBanus (PyHKINH, TOCTPOCHHUE UX TPaPHUKOB.

5. Hnmezpanvnoe ucuucienue QyHKyuu 00HoIl nepemenHoil.

[TepBoobpasnas ¢GyHkiusa. HeonpeneneHHblii MHTETpal U ero cBoWcTBa. Ta0mHila OCHOBHBIX
MHTErpanoB. MeToapl HMHTErpUPOBAHUS: HEMOCPEICTBEHHOE WHTErpUPOBAaHUE, WHTETPHUpPOBAHUE
MOJICTAHOBKOM, MHTETpUpPOBaHKE MO YacTsAM. HTerpupoBaHue palioHaIbHBIX IpOOEH.

WHTerpupoBanue HEKOTOPBIX UPPALMOHATBHBIX U TPUTOHOMETPHUECKUX QyHKIMH. OnpeneneHHbIi
UHTETpall, €ro reoMeTpu4eckuii cmbici. CBOMCTBa onpezeneHHoro narerpana. @opmyna Herorona-
JleitOnuna. Teopema o cpeHEM 3HAYEHUH. 3aMeHa MEePEeMEHHONM W MHTETPUPOBAHME MO YacTsIM B
onpeneneHHOM uHTerpane. IIpuinoskeHus ompeneneHHOro MHTErpajga K BBIYMCICHUIO ILIOLIaAeH
wiockux ¢uryp. IloHATHe HECOOCTBEHHBIX WHTErpajoB: ONpEIeNICHUs, CBOWCTBA, METO/bI
BBIYHCIICHUS.
2 CEMECTP

1. /lupgpepenyuanvrnoe ucuucnenue (ynHkyuu HeCKOIbKUX NEPEMEHHBIX. INEeMEHMbl Meopuu nos.
@OyHKIMHN ABYX U Oojiee MEePEeMEHHBIX: OIpeJesieHue, 00IacTh onpeaeaeHus, 00JacTh N3MEHEHHS,
reoMeTpHuecKasl HHTepIpeTaius, TMHuN ypoBHs. [lpenen ¢pyHkuu B Touke. YacTHble NPOU3BOIHBIE
(mHa mpumepe ¢GyHKUMH ABYX TnepeMeHHbIX). JuddepeHnupyeMocts (QYHKIUH HECKOIBKHX
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nepeMeHHbIX. JloctaTounble ycnoBus nupdepenuupyemoctu. [lonnas npousBoaHas. [IpousBoaHas
cnoxuot ¢ynkuuu. Ilomaei  muddepennman. HMuBapuanTHOCTH, ToOJMHOTO AuddepeHImana.
AnHanuTHueckuil nmpu3Hak nmonHoro quddepennuana. AuddepenunpoBanue GyHKIM 01HON U IBYX
MEPEeMEHHBIX, 3a/laHHOM HesiBHO. YacTHble MPOW3BOJAHBIE M MOJHBbIE AU dEepeHIranbl BBICIINX
nopsiakoB. Teopema 0 paBEeHCTBE CMEIIAHHBIX MPOU3BOAHBIX (U1 (YHKIMHU JBYX NEPEMEHHBIX).
JlokanbHble 3KCTpeMyMbl (DYHKUIHU JBYX IEPEMEHHBIX: HEOOXOAMMOE U JOCTATOYHOE YCJIOBUSA
JKCTpeMyMa. Y CIIOBHBIN KCTpeMyM (MeToq MHOXuTeNel Jlarpanka). Hanbonpiee u HauMeHbIIee
3HaueHue (QYHKIMH B 3aMKHYTOH oOnactu. OCHOBHBbIE MOHATUSA Teopuu nois. CkalsipHoe Mole.
IToBepxHocTH M MHUU ypOBHs. [Ipon3BoaHAas 110 HanpaBiIeHUIO. I'pagueHT CKAIIPHOTO MOJISA U €T0
cBoiictBa. Bekrtopnoe mose. JluBeprenuus mojsa. Potop mons. CBa3b MeXAy TpaaUEHTOM U
IIPOU3BOJHOM 110 HAIIPABJICHUIO.
2. Kpamnuvie unmezpanoi.
JIBOMHON WHTErpasl: OmpeleieHne, FeOMETPUUECKUN CMBICIH, CBOICTBa. BplumciieHune IBOMHOTO
WHTETpajla B JIEKapTOBOM W mNOJIsIpHOW cucrtemax koopauHar Waterpan Ilyaccona. TporiHoi
UHTErpal: OIpe/eleHne, TeOMEeTPUUECKUN CMBICI, CBOMCTBA. BbluncieHue TpoHOro HMHTErpana.
[IpunosxeHust IBOWHOIO U TPOUHOI'O UHTETPAIOB.
3. Kpugonuneiinvle u nogepxnocmusie UuHmMezpaivl.
KpuBonuHelHbI MHTErpan Mo KOOpAMHATAM: ONpEeIeNeHHe, CBOMCTBa, BhluucieHue. Pabora B
cunoBoM mone. Popmyna ['puna. KpuBOJMHEHHBIE HWHTErpajbl, HE 3aBUCAIIME OT MYTH
uHTerpupoBanus. lloreHuuanbHass QyHKUMs, NOTEHUMaTbHOE moisie. lloHATHE MOBEPXHOCTHOTO
unrerpana. [lotok BekTopa uepe3 moBepxHOCTb. Teopema ["aycca-Octporpanckoro. ®opmyna
Crokca.
3 CEMECTP
1. Tughgpepenyuansusie ypasnenusn nepeozo nopsaoka.
JuddepeHnunanbable ypaBHEHUS: MOPSIOK, pELIEHUE, TEOPEMa CYIIECTBOBAHUS U €MHCTBEHHOCTH
pemeHnsa. 3amada Komm. VYpaBHeHus ¢  pasfaesiolMMUCA INepeMEeHHbIMH. OIHOpPOJHBIE
muddepeHnnanbHble ypaBHeHUs. JIluHelHble aud@epeHnnanbHble YpaBHEHUS! MEPBOT0 IMOpsiIKa.
VYpaBHEeHU B MOJIHBIX TUuddepeHiranax. HTerpupyonmi MHOKUTENb.
2. lughghepenyuanvuvle ypasnenus 6mopoz2o u n-20 nopaoka.
JuddepennunanbHble ypaBHEHUs BTOPOTO MOPSI/IKA, TOMYCKAIOIINe OHMKeHUe nopsaka. JinnelHnse
muddepeHMaIbHble YpaBHEHUS BTOporo nopsiika. CoiicTBa pemieHuil. JInHeitHast He3aBUCUMOCTD
¢ynkuuii.  Ompenenutens  Bponckoro.  CtpykTypa  oOmiero  pemieHust  JIMHEHHOTo
muddepeHManbHble  ypaBHEHHMs] BTOpOro nopsaka. @yHJaMeHTalbHas CHCTEMa pEIIEeHUH.
JIuHeliHble OJHOPOAHBIE TU(QEpeHIMaTbHbIE YPAaBHEHUS BTOPOrO MOPSJIKA C TMOCTOSHHBIMU
kod(pdurmentamu: mocTpoeHue obmiero pemenus. Meron Oinepa. JIuHelHbIE HEOTHOPOIHBIC
muddepeHIManbHbe YpaBHEHUSI BTOPOTO MOpPSJIKAa C MOCTOSHHBIMU Kod(pdunmentamu. OO1ee u
YacTHOE peIlIeHUs HEOJHOPOJHBbIX ypaBHeHHH. JIuHelHble nuddepeHnnaibHble ypaBHEHUS N-TO
Mopsifka:  CBOMCTBA  pELICHHWH, TEOpeMbl O  CTPYKType OOIIero  peuieHus, METOA
BapHallMUIOCTOSIHHBIX.  JluHeitHble — guddepeHnnanbHble ypaBHEHUsS  N-TO  MOpAIKa
C MOCTOSTHHBIMU KO3 GHUIMeHTaMH. AJITOPUTM HOCTPOEHHUS OOIETro perieHusl.
3. Cucmembot oughghepenuuanvnvix ypasHeHuil.
Cucrembl auddepeHINaIbHbIX YpPaBHEHUH TIEpPBOro MOpsAKa: oO0IIMe TOHATUSA, TeopeMa
CYIIECTBOBAHUSA M €IMHCTBEHHOCTH oOmiero pemeHus. CUCTeMbl JTMHEHHBIX Au(QepeHnatbHbIX
YpaBHEHMI NEpBOro MOpSAKA: HHTETPUPOBAHHE METOJIOM HCKIoueHUs. CHCTeMbl JMHEHHBIX
mudQepeHIMaNbHbIX ypaBHEHUH TEPBOrO MOpPs/IKA: CBOMCTBA pEIICHUHM, TEOPEMBI O CTPYKTYpe
o0liero pemeHusi, METOJA BapHallMd TOCTOSHHBbIX. CHCTEMBbl JIMHEWHBIX OJHOPOJHBIX H
HEOJTHOPOAHBIX UG dEepeHINATbHBIX YPABHEHHN C MOCTOSHHBIMH Kod(hduireHTaMu. DIIeMEHTHI
TEOPUHU YCTOMYHUBOCTH. METO/Ibl YUCIEHHOTO petieHus nuddepeHInanbHbIX ypaBHEHUH.
4. Yucnosvie u pynKyuonanibHole paool.
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UwncnoBbie psAbl: OCHOBHBIE TIOHSATHS, CBOMCTBA CXONSAIIUXCS PSIOB, HEOOXOAMMBIA MpPHU3HAK
cxomumocTtu. [apmonumueckuit psan. Psager  dupuxie. IlpusHaku cpaBHEHHS PSJOB  C
MOJIOKUTENbHBIME wieHamH. llpusnak JlamamOepa. MHTerpanpHBIE M paguKalbHBIA MPU3HAKA
Komm. 3nakouepenyroniuecss psiapl: npusHak JleiiOHuia. 3HaKOMEpEeMEHHBIE PSAbl: TOHSITHUS
aOCOIFOTHON U YCJIIOBHOUM CXOJUMOCTH, MPU3HAK a0COIIOTHON CXOIMMOCTH, CBOMCTBA aOCOIIOTHO U
YCJIIOBHO CXOJSIIUXCS PSAAOB.

QOyHKIMOHAIBHBIC PSIJIbl: OCHOBHBIE MOHATHSI, 001aCTh CXO0AUMOCTH. CTENEeHHbIE PSIIIBL: PaIuyc,
WHTEpBaJ, 00y1acTh cXoauMocTH. CBOKMCTBa CTeNEeHHBIX psnoB. Psanbl Teimopa m MakopeHa:
CBOWCTBA, YCJIOBHE CXOJMMOCTH psifa K MCXOAHOW (YHKIIMU, OCHOBHBIE pa3iiokeHus. Paznoxenue
¢byHkuu B psag MakiiopeHa ¢ MOMOIIbIO OCHOBHBIX pa3jiokeHHil. [71aBHOe 3HaueHHe (QYHKIIMH.
OkBuBajieHTHbIE (QyHKIMU. [Ipumenenue psaoB Telnopa u MakinopeHa A1t BBIYUCICHUS MIPEIEIIOB.
5. 3axnwouenue.

Hcnonp30BaHne MaTEMaTUYECKUX METOAOB B IIPAKTUUECKOHN JESATEIbHOCTH.
4.00beM yueOHOil TMCUHNJIMHBI

B 1-p1it 2-oH 3-uit
cero cemMecTp ceMecTp ceMecTp
Brpt yueOnoi pabotst 3au | Ak. 3ad Ak. 3a Ak. | 3au. | Ak.
en. Jac. | qac. | - yac. | eq. yac.
en. enl.
Oo6mas TpyaoeMKoCTh aucuumauabl | 15 | 540 50 180 |4,0 | 144 60 | 216
1o y4e0HOMY ILIAHY '
KonrakTHasi pab6oTa — ayAuTOpPHbIE 5,67| 204 1,78 64 1,78| 64 178 64
3aHATHSA: ’
Jlexruu (JIek) 2,67| 96 0,89 32 0,89] 32 0,89 32
[Tpaktuueckue 3anstus (I13) 2,67| 96 0,89| 32 0,89/ 32 0,89 32
CamocrositesnsHas padora (CP): 7,67| 276 2,22| 80 2,221 80 3,22 116
CamocTosiTeTbHOE H3YUCHHE Pa3/IeTIOB 7,67 275,8 | 2,22 80 2,22 79,8 327 116
IUCIUILINHBI '
KonTakTHas camocTosTenpHas padoTa 0,2 0,2
Buasbl koHTpOIA:
3auér - - + + - -
KonTakTHas padora — 0,8
0,4 0,4
NMPOMEKYTOUYHAS aTTecTalusl 2,0 1
IMoaroToBKa K 3K3aMeHy 71,2 1 35,6 35,6
Beero 1-w1ii 2-ou 3-uit
CEMECTP cemMecTp CEMECTP
Bunel yue6HoI paboTh 3au 3a
3au | acrp. acTp u actp. | 3au. | acTp
enl. Jac. | .gac. ) Jac. | en. Jac.
ell. ell.
Oo6mas TpyaoeMKoCTh Aucumiauabl | 15 | 405 50 | 135 | 4,0 | 108 60 | 162
10 y4eOHOMY ILIaHy ’
KonTakTHas padoTa — ay1uTOpHbIE 5,67 153 1,78| 48 1,78 48 178 48
3aHATHA: '
Jlexruu (JIek) 2,67 72 0,89 24 0,89/ 24 10,89 24
[TpakTuueckue 3arstus (I13) 2,67 72 0,89 24 0,89/ 24 10,89 24
CamocrositeasHas padora (CP): 7,67| 207 2,22 60 2,22 60 3,22 87
CaMOCTOSITETLHOE U3YUYECHUE Pa3]IeNIOB 7,67 207,85 2,22 60 2,22 69,85 327 87
IUCIUILINHEI '
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KoHTtakTHas camocTosTenbHas pabota 0,15 0,15
Buabl koHTpOJIA:
3auér - - + + - -
KonTakTHas padora — 0,6

0,3 0,3
NMPOMEKYTOUHAS] ATTECTALUSA 2,0 1
IoaroroBka K 3K3aMeHy 53,4 1 26,7 26,7

AHHOTanus padoueid mporpammbl Aucuuninnsl «Mudopmaruka» (61.505)

1. leab AUCHMIIMHBI — IpUoOpeTeHne 0a30BbIX 3HAHUI O COBPEMEHHBIX MH(POPMALIMOHHBIX
TEXHOJIOTHSIX, a TAK)KE YMEHHH U MPAKTUYECKUX HABBIKOB B 00JIACTH MH()OPMATHKH, UCHIOIb3yEMBIX
IIPM PpEUICHMM HAYYHBIX M IPAKTUYECKUX BBIYMCIMTEIBHBIX 3alad CTYJEHTAMH BCEX
CIELUATIbHOCTEM.

2.B pe3yabrare uM3ydyeHusi QJUCHUILUIMHBI 00y4alIIHUICA MO MporpamMMme OakajiaBpuara
AOJIKEeH: 00J1a1aTh CIEeIYIOIUMH KOMIIETEHIMSAMHU: CIIOCOOHOCTBIO OCYLIECTBIATH IOMCK,
XpaHeHue, O00paboTKy M aHamu3 WHPOPMALWMU M3 PA3TUYHBIX HCTOYHHUKOB M 0a3 JIaHHBIX,
IPEJCTaBIATh €€ B TpeOyeMoM ¢dopmare ¢ UCIOIb30BaHUEM MH()OPMAIIMOHHBIX, KOMIIBIOTEPHBIX U
cereBbix TexHodorud (OIIK-1); crmocoOHOCThIO MOHMMATh 3HA4Y€HHE WHPOPMAIMH B Pa3BUTUU
COBPEMEHHOI0 MH(pOPMALMOHHOTO OOIIECTBa, CO3HAHMEM OINACHOCTH U YIpo3bl, BO3HUKAIOLIEH B
3TOM  TMpoIecce, CHOCOOHOCTBIO  COOJIOAATh  OCHOBHBIE TpeOOBaHUS  WH(POPMAIMOHHOM
0€30IacHOCTH, B TOM YHCJIE 3alUThl rocynapcTBeHHON TaiiHbl (OIIK-4); BnajeHueM OCHOBHBIMU
METOJIaMH, CII0CO0aMH U CPEICTBAMU MOJIyUEHUs], XpaHEHUs], IepepaboTKu HH(POpMaIMK, HaBbIKaMU
paboThI C KOMITBIOTEPOM Kak cpeacTBoM XpaHenust nHpopmarmu (OITK-5);
3namy: cBOMCTBA MHPOPMALIMH, CIIOCOOBI €€ XpaHEHUsSI U 00pabOTKU; CTPYKTYPY, IPUHLIUIIBI paOOThI
U OCHOBHBIE BO3MOKHOCTH DBM; TONOJIOTUIO U apXUTEKTYPY BBIUMCIHUTEIbHBIX CETEH; IPUHLIUIIBI
aZpecallii II0JIb30BAaTENIEd, KOMIIBIOTEPOB U pecypcoB B ceTh VIHTepHeT; pas3nuyate W
pacumdpoBsiBaTh IP — agpec, TOMEHHOE HUMSI KOMIBIOTEPA; CTPYKTYPY, MPUHIMIBI pabOThl U
OCHOBHBIE BO3MOXKHOCTH OBM; OCHOBHBIE THIIBI QITOPUTMOB, SI3BIKM IPOrPaMMHUPOBAHUS;
CTaHJapTHBIE MPOTrpaMMHBIE OOecreyeHHs CBOei MpodecCHOHANbHOM NEATeTbHOCTH; aJrOpPUTMBI
pEeLIeHUs HETMHENHBIX YPAaBHEHUH; AITOPUTMBI OJTHOMEPHOM ONTUMH3ALINN;

Ymems: nucate U oTNIaXkKUBaTh MporpaMmel Ha VBA 1o pa3zpaGoTaHHBIM alropuT™MaM; MPUMEHSTh
METOJIbl MaTEeMaTHYECKOM CTAaTUCTUKU JJIsl PELICeHHUs KOHKPETHBIX 3a]ad; HCIOJIb30BaTh MaKEeThl
MPUKIIQJHBIX IPOTPaMM MpH JalbHENIIeM 00y4eHUN U TPAKTUYECKON 1eATeIbHOCTH.

Brnaoemwv: HaBblKaMH CaMOCTOATEIBHOIO pEUIEHUS 3ajJady Ha KOMIIBIOTEpE, BKJIIOYAIOIINE
MOCTAaHOBKY  3aJaud,  pa3pabOTKy  ajaroputMa M OLEHKY  ero  3(pQeKTUBHOCTU
METOJIaMUMaTEMaTHUECKON CTAaTUCTUKU JJs OO0pabOTKH SKCIEPUMEHTa; METOJaMHU peanu3aliu
QJITOPUTMOB HAa KOMIIBIOTEpAX.

3.Kparkoe cogep:kanue TUCHHUIINHBI:

1. Apxumexmypa Komnviomepog u KOMnbIOMeEPHLIX cemeil

®  UCTOpHS Pa3BUTHS BBIYMCIUTEIBHON TEXHUKU U MEPCOHATBHBIX KOMIbIOTEpOB. Kparkas
UCTOpUSL  Pa3BUTHUS  BBIYMCIUTENBHONM TEXHUKH U MepcoHalmbHBIX KommbioTepoB  (IIK).
Boruucnurensnas mammna @on-Helimana u mammna Triopunra. Pazpaborku Hopbepra Bunepa;

e apxutektypa IIK, ammapatneie cpeactBa IIK. HMcnosb3yeMble CHCTEMBI CUHUCIEHUS,
JJIeMEHThl MareMarudeckoi Joruku. OOmee mpencrasienrne o IIK M ux BO3MOXKHOCTSIX.
OynkumnoHanbHas cxema 11K, marucrpanbHo-MonynpHbI npuHMn nocrpoenus I1K. Anmaparssie
cpencta I1K: muxpomnpoueccop, onepaTuBHas ¥ K3UI HaMsTh, BHEIIHSAS MaMATh, LIMHBI ajpeca,
KOMaHJ ¥ JaHHbBIX, TAKTOBBIN reHepaTop. IIpUHIMI OTKPBHITON apXWUTEKTyphbl: CUCTEMHAs ILMHA,
paspsanHocth. Ilepudepuiinpie ycrpoiictBa I1K: kmaBuatypa, MbIb, MOHHUTOP, TPHUHTEP U .
OcoOeHHOCTH TPEACTaBICHUS JaHHBIX Ha MAIIMHHOM YypoBHe. IIpenmyiectBa uudpoBOTO
NPECTAaBICHU MH(POPMALMU ME€pe]] aHAIOTOBBIM NPEACTaBIEHUEM: BBICOKOE KAY€CTBO 3allUCU U
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oTtoOpakeHHst ”HPOPMALIMH, MIPOCTOTA U HAZAECKHOCTh AyOIUpOBaHMs (KOMMPOBAaHU) HH(DOpMAITUH
6e3 morepu kauectBa. CucCTeMbl cyHCIeHHs (JecATHYHAs, JBOMYHAs, BOChMEpHYHA,
LIeCTHaALATepUyHas ), IpaBuila IEPEBO/Ia U3 OJJHON CUCTEMBI B IPYTYI0. DJIEMEHThl MaTeMAaTHYECKON
JIOTHKH: TOHATHUS (DOPMAIIBHOM JIOTUKH, OCHOBHBIE JIOTMYECKHE OINEpalui U (HOpMYJIbl, JOTHYECKUE
ocHOBBI paboTs [1K;

® KOMIIBIOTEPHBIE CETHU: TOIOJIOTMU CETeH, MX XapakTepucTuku. KommbroTepHas ceThb -
COBOKYITHOCTb KOMITBIOTEPOB U PA3IMUHBIX YCTPOUCTB, 00ECTIIEYMBAIOIINX HH(POPMALIMOHHBI 0OMEH
MEXJy KOMIBbIOTEpaMH B CETH 0€3 MCIOJb30BaHUSA KAKMX-IHOO IMPOMEKYTOUHBIX HOCUTENECH
uHpopmanuu. Tononoruu cereit: 3se3/1Has1, IIMHHAS, KOJbIeBas. CeTH 3aKphITOrO THIIA: JOKaJIbHbIE
U pacipeesieHHbIe CETH, KOpIopaTUBHbIEe ceTH. [IporpaMMHO-TeXHIUECKOE oOecrieueHue: ajjantep,
KOTOPBIM  YIPaBJISAETCA CIELMAJIBHOW IPOrpaMMOM  JIpailBEpOM; OIIEPALlMOHHAs CHUCTEMA,
yIpaBJIAOLasl KOMIBIOTEPOM, MPEAOCTABISIONIMM PECYPChl; IPOTOKOJIBI - OCOOBbIE S3BIKH, Ha
KOTOpBIX oOMeHuBaroTcsi nHpopmanuerr kommneiotepsl B cetu (TCP, TCP/IP, UDP). I'moGanbHbIe
cetu paznuuHoro Macmrada (WAN —Wide Area Net, MS Network u Internet). BosmosxxHocTu cetu
Wurtepuer. OnektponHas mourta. Jloctynm k  wmHQOpManmmoHHBIM  pecypcam. Cucrema
TeNeKoHpepeHIMi. Apecalus 1 poTOKobl B IHTepHeT;

e MyIbTHMEIHA — JHUAIOrOBasi KOMIBIOTEpHAs CHUCTEMa, 0OECIIeUMBAOIIas CUHTE3 TEKCTa,
rpaduKu, 3ByKa, peYM W BUICO. YCTPOHCTBA MyJbTHUMenua. TpeOoBaHHUS K MYJIBTHUMETUHHBIM
CpeAcTBaM KOMIIbIOTEpOB. PacrimpeHHble BO3MOXHOCTH 00paOOTKM, NMpeoOpa3oBaHMs, CHHTE3a
uHpopManuy (KOMIBIOTEpHAsT aHUMaNusi, MOAU(UKAIUS H300paKeHHH, TpexMmepHas Tpaduka).
MynpTumenuiiasie nporpamMmsl. [Iporpammsl pelakTHpoBaHMs, MOHTaXKa 3ByKa M BHIe0. Buueo-
penaKkTophl, MOIYIH CreIP(PPEKTOB, MOHTAKHBIE CTYIUU. DIIEKTPOHHBIC Tpe3eHTannu (OCHOBHBIC
Bo3MokHOCTH MS PowerPoint), sTambl co3gaHus Tpe3eHTaluil, CTPyKTypa Hpe3eHTauuid u
0COOEHHOCTH pabOThI C PEJAKTOPOM.

2. Ilpozpammnoe obecneuenue

® CTPYKTypa OIEpAIMOHHBIX CHCTEM, MaKeThl MPHKIAAHBIX Tporpamm, Microsoft Office.
Knaccudukanus nporpaMMHbIx cpeacTB. CHCTEMHOE M MPUKIIAJHOE NMPOrpaMMHOE oOecriedeHne
IIK. O630p onepanmonnbix cucrem (OC). Ilpunnunel co3nanus u coctaB OC: saapo, untepdeiic,
npaiiBepel. Kparkas xapakrepuctuka WINDOWS, mopynsHblli npuHumn noctpoeHus. Cpena
WINDOWS: oxHa, uX 53J€eMEHTH, paboTa B MHOTOOKOHHOM pexume. Pabota ¢ oObekramu
WINDOWS. Spnbiku u pabora ¢ HuMH. [lamku: co3naHue, NepeMMEHOBAaHUE; KOIHMPOBAaHUE U
nepeMelieHne o0beKTOB (TMamoK U SPIBIKOB), ynaineHue oObekToB. Kop3uHa u ee HazHayeHHeE.
Hactpoiiku WINDOWS: nata u BpeMmsi, HacTpoWKa MBbIIIM, 3KpaHa. DJIEMEHTbl TEXHHUYECKOTO
cepBuca [1K: ycraHoBKa OnepaiimoOHHON CUCTEMBI, CO3/IaHUE UHIUBUTYaIbHON ONEPALTMOHHON CpEe/IbI
MOJIb30BATENsl, TOAJEpKKA IEJIOCTHOCTH  HMH(OpMAaIUM, paclIMpeHHe ¢ MOJAEpPHMU3ALUA
KOH(UTypaliy armapaTHbIX U IPOrPaMMHBIX CPEICTB

e TekcroBbiii pemaktop WORD, penakrtopbl MareMaTH4eCKMX W XHUMHUYECKUX (PopMyL.
OCHOBBI UCTIOJIB30BAHUS MMPOTPAMM OOIIIETO Ha3HAYEHUs (KpaTKui 0030p) Ha MpUMEpax TEKCTOBOTO
penaktopa WORD, penakTopoB MaTeMaTU4ecKuX U XUMHIeCKUX Gopmyi. OcoOeHHOCTH TEKCTOBOTO
penakropa WORD. BBox u penaktupoBanue Tekcra. KommpoBanwe M mepemMenieHne OoOBEKTOB,
pabora c¢ Tabmuuamu. Beibop Bupa, pazmepa mpudra, GopMaTHpoBaHHE CHMBOJIOB U al3alleB.
KommpoBanue dopmara. OcoOEHHOCTH CO3MaHUS CCHUIOK, orjiaBieHuid. Co3maHue JITOKYMEHTOB
pa3nuyHbIX (opM (CTaHAAPTHBIX UM HECTAaHAAPTHHIX). Vcnonap30oBaHuE pedakTopa MaTeMaTHUYECKUX
(GbopMyIl B TEKCTOBBIX JOKyMeHTax. Pemakrop xumuueckux (popmyn, Ha3HayeHHE U OCOOCHHOCTH
pabotsl. KonupoBanue XuMuueckux (pOpMys1 B TEKCTOBBIE JOKYMEHTHI.

e Cucrema ympaBneHus 6azamu manHbix ACCESS: coszmanme monb3oBarenbckux CYB/I,
¢dopmupoBaHue 3ampocoB, oT4eToB U (hopMm. MHpopmanronHbie cucteMbl. CHCTEMBI YIpaBICHUS
OaHkaMu U Oa3amM JaHHbIX. PensinoHHas Mozenb naHHbIX. CTPYKTypa 3alucH, METO/Ibl 10CTyIa K
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uHpopmanuu. O6MeH ganHbIMU ¢ Apyrumu npuioxkeHusMu WINDOWS: TekcToBbIMEU pelakTopamMu
1 3JIEKTPOHHBIMH Tabnuiiamu. Pemsimmonnas 6a3a nanubeix ACCESS. I'maBHOE OKHO, MEHIO KOMaH]I,
naHenb HHCTpyMeHTOB. Co37aHue U OTKphITHE 0a3bl NaHHBIX. BBOJ M pelakTUPOBAHHE NAaHHBIX B
peXuMe TabluIbl U PEXUME KOHCTpyKTOopa. DOpMHpOBaHME 3alpocoB. 3ampochl MPOCThIE U
MHOTOTAa0IMYHEIE, 3ampockl ¢ ycinoBusmu. Co3nanue otdeToB U (opm. TexHONOTHS peanu3aiiu
npocreimux 3anad cpeacrsamu CYBJ] ACCESS.

e PemieHue BBIYUCIHUTENBHBIX 3amad ¢ ucnoib3oBanueM EXCEL: oOpabotka Ttabumwil,
MoCTpoeHHe TpaduKOB U JWarpaMM, BBIYUCIICHHE MATPUYHBIX BbIpakeHUH. HasHaueHue
anektpoHHblx Tabmun (MS EXCEL). Oco6ennoctu Tabmmunoro mnporeccopa EXCEL wu
WCIIOJIb30BaHUE €T0 IS pelleHuss WH()OPMAIMOHHBIX M MHXKEHEPHBIX 3a/ad. TexHuKa pabdoThHl C
EXCEL. Oxno EXCEL. AOGcomtoTHas W OTHOCUTENbHAs ajpecaius. BoimeneHue sdeex,
nepeMenieHne no padouyemy nucty. Pacuer mo ¢opmynam. Konuposanue dopmyin. Iloctpoenue
rpacdukoB. Pacuer QpyHKIHOHATBHBIX 3aBHCUMOCTEH U MOCTpOCHHE TpadudyecKuX HM300pakeHUU
ucnonbp3oBanueM cragaaptHeix ¢Gynkuuid EXCEL u mactepa ¢ynkuii. [loctpoenne noBepxHocTei
C HUCHOJb30BaHMEM MacTepa auarpamm. Paborta c¢ Tabmunamu. dopmatrupoBanue, odopMIeHHE
tabymi. YucnoBele W Tosib3oBareinbckue (opmarel. CBoanbie Tabmumel. [locTpoeHne muarpamm.
Pa3paboTka u peanusanus NpocTEHIINX aIrOPUTMOB C HCIONb30oBaHHeM Bo3MmokHocTeir EXCEL
(HaXOXAECHUE MAKCUMATILHOTO (MUHUMAIBHOTO) 3JIEMEHTA BEKTOPA U MATPHIIbI, HAXOXKJIECHUE CYMMBbI
AJIEMEHTOB BEKTOpPA U MATPUIIbI, BEIYUCICHHE MAaTPUUHBIX BBIPAKCHHI).

3. Anzopummot u 0CHOBbL RPOZPAMMUPOBAHUS

e AJroputmsl, TUNBI anropuT™MoB. [loHsiTHe anroputMa u ero cBorcTBa. CriocoObl 3anmucu
aIrOpUTMOB. MOIYJIBHBIN MPUHIIUI TIOCTPOSHUS alTOPUTMOB U IIPOTPaMM.

e XapakTepUCTUKH S3BIKOB MporpaMMupoBaHus. OCHOBHBIE CTPYKTYpbl U TPHHIIMIIBI
CTPYKTYPHOTO HporpamMMupoBaHusi witoctpaius. CTpyKTypHOE NpPOrpaMMHUpPOBAaHUE, €0
0co0eHHOCTH. TexHOMorusi 00bEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHPOBAHMUSI; CBOMCTBA SI3BIKOB:
HacJIeJOBaHKe, MHKATCYSAIus, monuMopdu3m. [ToHITHS S3BIKOB: KIacChl U OOBEKTHI. DBOIIOLUS U
KJIacCU(PUKALMS SI3bIKOB TTporpaMMupoBanusi. [ToHATHS TpaHCIISIIINK, KOMIWISIIIUN, HHTEPIIPETAIUH,
ux pa3nuuus. ba3zoBble anropuTMUYECKHEe KOHCTPYKIMHU (ClIeIOBaHUE, BETBJICHHE, MOBTOPEHHUE),
npuMepsl uX peanuzanuu. OCHOBHBIE KOHCTPYKIIMHM SI3BIKOB TMPOTPAMMUPOBAHUA. S3BIKH
MPOrpaMMHUPOBAHUS BBICOKOTO YPOBHS.

e BruucnurenbHble ANTOPUTMBI M MPOTpaMMHBIE peanu3anud Ha VBA 11 o6paboTku
nnpopmanuu Ilponecc pemenus 3amad Ha kKommblotepax. [IporpammupoBanue Ha s3bike VBA:
OCHOBHBIE OTIEPATOPHI A3BIKA, MPOIIEAYPHI U PYHKIMU. Pa3paboTka 1 peanm3aiusi mpoCTEeHIITNX

aIrOpuUTMOB 00paboTKN MH(pOpMaIK (pelIeHne 3a/1a4 ¢ OJHOMEPHBIM U MHOTOMEPHBIM 00BEMOM
nHpopmanun). UncneHHple METOAbI aHANW3a OJHOIO HEIMHEWHOTO ypaBHEHUS: MOUCK KOpHEH,
peleHre 3agayd OJHOMEPHOH ONTUMHU3AIMM (HAXOXJAEHHE TOYeK MaKCUMyMa M MHHMMYyMa
¢byHkuu). MeToasl cTaTHucTUYeCKOM 00pabOTKH pPe3yiIbTaTOB H3MEPEHHH OJHON BEIWYHHBIL:
BBIUUCIIEHHE TOUYEYHBIX (CpeIHEro, AUCIEPCHUHU, CTaHAapTa) U MHTEPBAJIBHBIX OLICHOK CIy4YaiHOM
BEJIMYUHBI.

4. 3awmuma unghopmayuu

ANTOPUTMBI 3alIUTHl WHGOPMAITUU: METOJBI 3aIUThI, KOMIBIOTEPHBIE BUPYCHI U Oopbba ¢
HuMH. [loHsATHE 0€30MaCHOCTH KOMIIBIOTEpPHOW MHGOpMAIMM: HAJEKHOCTh KOMIIBIOTEPA,
COXPAHHOCTbH JIaHHBIX, 3aIllUTa OT BHECEHUSI N3MEHEHUN HEYNOJIHOMOYEHHBIMU JINIIAMHU, COXPaHEHUE
TaHbBI IEPENUCKH B DJIEKTPOHHOHN ceTH. MeTo/Ibl peann3aluu 3aiuThl HHHOpMAIMK: IPOTPaMMHBIE,
annaparHble, OpraHM3alUOHHbIe. VICTOpHUS BO3HUKHOBEHMS BHPYCOB M aHTUBHUPYCOB. CrocoObl
3apakeHHs], 3amuTel U O00pbObl ¢ BupycamMu. OcoOeHHOCTH pPabOTHl aJTOPUTMOB BHUPYCOB:
PE3UAEHTHOCTD, NOTUMOP(PUUHOCTL U camomrdpoBanue. KoMnbroTepHble BUPYCHI, UX cHElM(UKa
u anTuBHpycHbIe mporpammbl (Kacmepckuii, Dr. Web, Avast, AVG). CnocoOsl mudpoBaHus u
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nepenayn HPOpMAIUM Ha JanbHUE paccTOsiHHS. OTKPBITBIA U 3aKPBITHIA KIIOUM HIH(PPOBAHUS.
JledparmenTanus aucka.
4.00beM yueOHOH TUCHHIIINHBI

Buzsl yaeOHOM paboThI 3au. en. AK. yac.

O0mas TpyA0eMKOCTh JUCIHUIIJIMHBI 10 Y4eOHOMY TJIAHY 3,0 108
KonTakTHast padoTa — ay1MTOPHbIE 3aHATHS: 1,33 48
Jlexuun (Jlek)

Jlaboparopusie 3ansaTus (J13) 1,33 48
CamocrositesibHas padora (CP): 1,67 60
CamocTOosATeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUTLTHHBI 167 59,8
Konraktnas camocrosiTenbHas pabota ’ 0,2

Buabl koHTpOJIA:
3auér + +
KonrakTHasi pa6oTa — NpoMeKyTOYHAs aTTecTalus -
IHoaroroBka K 3K3aMeHy -

Bunsr yue6HoI paboThI 3au. en. Actp. vac.

OO0masi TpyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 81
KonTtakTHas padoTa — ayIMTOPHbIE 3aHATHA: 1,33 36
Jlexuuu (Jlek)

Jlaboparopusie 3ansaTus (JI3) 1,33 36
CamocrositesnsHas padora (CP): 1,67 45
CaMocToATEIbHOE N3YUEHHE Pa3esiOB AUCLUIIINHBI 44,85

1,67
KonTakTHas camocTostensHas paboTa 0,15

Buasbl koHTpOJIA:

3auer + +

KonTakTHas padoTa — mpoMeKyTOYHAasi aTTecTalust -

IoaroroBka K 3K3aMeHy -
AHHoOTalus padouei nporpamMmsl JucHUIIMHBI «Pu3uka» (51.506)

1 HeJbIo AMCUUIIMHBI SBJISETCS IPHOOPETEHNE CTYI€HTaMU 3HaHUH 110 OCHOBHBIM
paznenaM (GU3UKU U YMEHUIO IPUMEHATh UX B IPYTUX €CTECTBEHHOHAYYHBIX TUCHUILUINHAX.

2 B pe3yabTare n3yueHHsl AUCUMILIMHBI 00y4alolIUiics 10 NporpaMmMe 6aKajaBpuara
AOJIKEeH: 00JajaTh  CIEAYIOIIMMH  KOMIIETEHIUMSIMH:  CIIOCOOHOCTBIO M T'OTOBHOCTBIO
UCIOJIb30BATHOCHOBHBIE 3aKOHBI (PU3UKU B MPOPECCUOHATBLHON IEeATENbHOCTH, IPUMEHSTh METO/IbI
U MOJCIUPOBAHUE JUISi TEOPETHYECKOro U OSKcIepuMeHTambHoro wuccienosanus (OITK-2);
CIOCOOHOCTBIO  HCIIOJIB30BaTh  3HAHHUA O COBPEMEHHOM  (U3MYECKOM  KapThHE  MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSX, CTPOCHMM  BEIIECTBA JJIs  [TOHUMaHUS
okpyxatomero mupa W sBreHuid npuponsl (OIIK-3); crmocoOHOCTRIO K caMOOpraHW3alud u
camooOpasoBanuto (OK-7).
3namye: puznyecKue OCHOBbI MEXaHUKHU, (PU3UKHU KOeOaHUI U BOJIH, JIEKTPUYECTBA U MarHETH3Ma,
ANEKTPOAUHAMUKH, CTaTHCTUYECKOM (U3MKKM M TEepMOJMHAMHKH, KBAaHTOBOW (HU3UKH;, CMBICI
(byHIaMEHTaIBHBIX (PU3UUECKUX 3aKOHOB, IPUHIIUIIOB U MOCTYJaTOB; UX ()OPMYJIUPOBKH U TPAHUIIBI
MPUMEHUMOCTH; CBSA3b HIMPOKOTO Kpyra GU3NYECKUX SBICHUM ¢ (yHIaMEHTAIbHBIMU NPUHIUIIAMU
U 3aKOHaMHU (PU3MKHM; OCHOBHBIE METOJbl PEIIEHUS 3a]ad MO OMUCAHUIO (U3UUECKUX SIBICHUH;
MeTObI 00pabOTKHU PE3yIbTAaTOB (PU3UUECKOTO IKCIIEPUMEHTA.

Ymemsb: NPUMEHATH TEOPETUYECKUE 3HAHMS M DKCIIEPUMEHTAIBHBIE METOIBl MCCIEIOBAHUS IIPU
pelneHrH TpogecCHOHAIbHBIX 331a4; MPOBOANUTH PACUYCThI, OCYIIECTBIISATh AHAINU3 U HA OCHOBE 3TOTO
7enaTb OOOCHOBAaHHBIE BBIBOJIbI; QHAJIM3UPOBATh PE3yJbTaThl HAONIOJEHUM M 3KCIIEPHUMEHTOB C
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NPUMEHEHHEM OCHOBHBIX 3aKOHOB M MPHUHIUIOB (U3UKU; OIMpPEENIATh XapakTep (HU3NUECKUX
MIPOLIECCOB M0 KOMIUIEKCY SKCHEPUMEHTANbHON HMH(pOpPMAIUU MPU MOMOIIU T'paduKoB, TaOIUI] U
yYpaBHEHHI; MPEAICTABIATE 00pabOTaHHYIO SKCIIEPUMEHTAIBHYIO M TEOPETUUYECKYIO HH(OPMAIIHIO B
YCTHOH M MHCbMEHHON (hopMe, B TOM YHCJE C HCIOJIb30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTH.
Brnaoemv: HaBblkamMu pabOTHl C MIMPOKUM KPYrom (HHU3WYECKUX MPUOOPOB M OOOPYIOBAHUS;
HaBBIKAMU OOOCHOBAHUS CBOUX CY>KICHUHN M BEIOOpA METO/1a HCCIIEIOBAHNUS.
3 Kparkoe conep:kanue JMCHUIITHHBI

Cemectp 2
Beeoenue
[Ipenmer duzuku. Metobl PU3NIECKOTO UCCIETOBAHUS: OIBIT, TUIIOTE3a, SKCIIEPUMEHT, TEOPHSI.
1. Qusuueckue ocnoevl mexanuku
[Ipeamer kunematuku. Ilepemerenue, ckopocTb, yckopeHue. Kunemarnueckne XapaKTepUCTUKHU
BpalllaTelIbHOrO JBUXKEHMS. 3akoHbl HbploTOHa. 3aKOH BCEMHMPHOrO TIrOoTeHUs. [IBHM)KEHME Tena
MIEPEMEHHON Macchl. 3aKOH BCEMHPHOIO TArOTeHUs. JIBMKEHME Tena NEpeMEHHOW MacChl.
VYpasHenus Mewmepckoro. @opmyia [{lnoakoBckoro. Ynpyruii 1 Heynpyrui yaapsl mapos. MoMeHT
WHEpIUH MaTepuaabHOW TOYKM W TBepAoro tena. KuHemarvka rapMOHHMYECKHX KOJIEOaHHI.
HuddepenunanbHoe ypaBHEHHE TapMOHMYECKMX KoseOanuid. lloHsTHEe 0 3aTyxaomux W
BBIHYXICHHBIX KoJieOaHusax. BomHoBoe ABMkeHre. BomHBI IPOOIBHBIE U TIOTIEPEUHBIE.
2. OcHo8bl MOIEKYAPHOUL hu3uKU
DNeMEeHThI TePMOJUHAMUKH U (pu3nuecKkor KuHeTuku. VneansHsiil ras. Pacnpenenenune bonbimana
u ero oomedusnueckuii cMpici. PeanbHblii ra3. YpaBuenue Ban-nep-Baanbca. TepmoauHaMuueckuit
MeTo]l B ¢pusuke. PaBHOBecHbIe cocTossHusA. Hauana repmonnnamuku. L{ukisl. DHTpomnus u ee
CTaTUCTHYECKOE TOJNIKOBaHuE. SIBnenue nepexoca. JJuddysus. 3akon duka. TermnonpoBoJHOCTb.
3akoH ®ypre. BHyTpeHHee TpeHue (BA3KOCTh). 3akoH HploToHa.
3. Dnekmpocmamuka u nOCMOAHNBLIL INEKMPUUECKUT MOK
3akon Kynona. Teopema Octporpanckoro-I'aycca. Jumnosnb. [JudnekTpuKky B 3J1€KTPOCTATUUECKOM
ToJIE.

Cemectp 3
1. Dnekmpomaznemusm
3axoH Amrnepa. 3akoH buo-Casapa-Jlannaca. Cuna Jlopenna. Marnetnku. Di1eKTpoMarHuTHas
MHIyKLUA. YpaBHeHHe MakcBeia.
2. Onmuka
Wutepdepentus BonH. Judpakuus BonH. [lonspuzanus BonH. TemmoBoe usnyueHue. 3aKoH

Kupxroda. I'nnotesa [1nanka. KBanTtoBoe 00bsicHeHne TeruioBoro u3nydeHus. dpdext Kommnrona.
Anepnas monens aroma. ITocrynarel bopa. Atom Bonopoaa no bopy.

3. Dnemenmut K6anmogoii huzuxu

I'unoresa ne bpoiinsa. BonHoBoe ypaBHenue lllpeaunrepa 1uist CTAIMOHAPHBIX COCTOSIHUM. OTBITHI
HItepHa-I'epnaxa. Muorosnextponuslii aroMm. D¢ dext 3eemana. [Ipunuun [aynu. KBanToBbie
cTatucTuyeckue pacnpenenenus boze-Oitnmreiina u @epmu-/lupaka. @oHonsl. 3akonsl Jledas u
OliHImTeHA. XapaKTepUCTHKU SApa: 3apsij, Macca, SHEPrus CBSA3HM HYKJIOHOB. SnepHble peakiuu.
OyHIaMeHTaIbHbIE B3aUMOJICHCTBHS U OCHOBHBIE KJIaCChl JIEMEHTAPHBIX YaCTHII.

4.00beM yueOHOH TUCHHIIINHBI

Bcero 2-0i1 ceMecTp 3-uit cemectp

Bunst yueOHoI paboThI 3au. Ak. | 3au. Ak. | 3au. AK.

en. qac. | e. gac. | e qac.

OO6mas TpyaoeMKOCTh Aucuumiaudbl mo | 12,0 | 432 6,0 216 6,0 216
y4eOHOMY IJIAHY
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KonrakTHasi pa6oTa — ayAuTOpPHbIE 3,56 | 128 1,33 48 2,22 80
3aHATHA:
Jlexiuu (JIek) 1,33 | 48 0,44 16 0,89 32
[Tpaktrueckue 3ausatus (113) 1,33 | 48 0,44 16 0,89 32
Jlaboparopusie 3ansaTus (J13) 0,89 | 32 0,44 16 0,44 16
CamocrositeasHas padora (CP): 6,44 | 232 3,67 132 2,77 100
CamocTosTeIbHOE H3YUCHHE Pa3/IeIOB 6,44 | 232 3,67 132 2,77 100
JACITUIIIHHBI
Buabl koHTpOJIA:
3a4yéT ¢ oneHKoIi - - - - - -
KonrakTHas pa6ora — npome:xxyrounasa | 2,0 |08
aTrecTanus 1 0.4 1 0.4
IMoaroroBKa K 3K3aMeHy 71,2 35,6 35,6
5.
Bcero 2-01 cemecTp 3-mii cemecTp
Bunbt yueOHOM pabOThI 3au. | Actp. | 3au. Actp. | 3au. Acrtp.
e/l yac. | en. yac. | enl. yac.
OO0mas TpyA0eMKOCTh AMCHUIIMHBI o | 12,0 | 324 6,0 162 6.0 162
Y4eOHOMY IIAHY '
KonrakTHasi pab6oTa — ayAuTOpPHbIE 3,56 | 96 1,33 36 299 60
3aHATHA: ’
Jlexumu (Jlek) 1,33 | 44 0,44 12 0,89 32
[Tpaktuyeckue 3ansatus (I13) 1,33 | 44 044 |12 0,89 32
JlaGopatopusie 3ansatust (J13) 0,89 | 24 0,44 12 0,44 12
CamocrositesnbHas padora (CP): 6,44 | 174 3,67 99 2,77 75
CamocTosiTeTbHOE H3YUCHHE Pa3/IeNioB 6,44 | 174 3,67 99 2,77 75
JTUCIHATIINHBI
Buasbl koHTpOIA:
3a4yéT ¢ oneHKoMi - - - - - -
KonTakTHas padora — npome:xkyrounast | 2,0 0,6
0,3 0,3
aTTeCTAINSA 1 1
IHoaroroBka K 3K3aMeHy 53,4 26,7 26,7
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AHHOTaIUs padoyeil mporpaMMbl IMCHUILIMHBI «O01Ias u Heopranuyeckas xumus» (b1.508)
1. Heap aMCHMNIMHBI — TpUOOpEeTEeHHE 3HAHUI M KOMIIETEHIUH, (QOopMUpOBaHUE
COBpPEMEHHBIX MPECTABICHUN B 001aCTH TEOPETUUECKUX OCHOB XMMHH U XUMHUHU dJICMEHTOB.

2. B pe3yabrare M3yyeHHMsl AUCHMILUIMHBI CTYAEHT [OJLKEH: 0071adamb CIEAYIOUUMU
KOMITETEHITMSIMH: CITIOCOOHOCTBIO K caMOoopranm3anuu u camooopaszoBanuto (OK-7); crmocoOHOCTRIO
U TOTOBHOCTBIO HCIIOJIb30BaTh B MPOPECCHOHATBHON [I€ATENbHOCTH, MPUMEHSTh METOIbI
MaTeMaTUYeCKOro aHajiu3a M MOJCIHUPOBAHUSA, TEOPETUYECKOTO M  SKCIEPUMEHTAIBHOIO
uccaenaoanusi (OIIK-2); crmocoOHOCTHIO HMCHOJB30BaTh 3HAHMS O COBPEMEHHOW (u3nueckoin
KapTUHE MHUpPA, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTAX, CTPOCHHHM BELIECTBA IS
MOHUMAHUS OKPY’Karoiero Mupa u sisnernii npupo sl (OITK-3); BnaseHrneM OCHOBHBIME METOIaMH
3aIUTHl MPOU3BOJICTBEHHOTO IE€PCOHAJIa M HACENEHUsS OT BO3MOXKHBIX IOCJIEJICTBHI aBapuid,
karactpo(, cruxuitHbix 6enacrauii (OITK-6).

B pe3synbrare nuzydeHus: JUCHUIUIMHBI CTYICHT JIOJDKEH:
3Hamb: BIEKTPOHHOE CTPOCHHE ATOMOB M MOJIEKYJ; OCHOBBI TE€OPUM XHWMHUUYECKOW CBSI3U B
COCIMHEHUSX Pa3HBIX TUIIOB, CTPOCHHUE BEIIECTBA B KOHJICHCUPOBAHHOM COCTOSIHUM, OCHOBHBIC
3aKOHOMEPHOCTHU NPOTEKAHUSI XUMUYECKUX MPOLECCOB U XapaAKTEPUCTUKN PABHOBECHOT'O COCTOSIHUS;
METO/bl ONMHCAHUS XMMHUYECKMX PABHOBECHUH B PACTBOPAaX JJIEKTPOJIUTOB, CTPOCHHE W CBOMCTBA
KOOPJMHALIMOHHBIX ~ COCIMHEHHMM; XMMHYECKHME CBOWCTBA JJIEMEHTOB PA3JMYHBIX TPy
MEPUOINYECKON CUCTEMBI U UX BAXKHEHUIINX COCTUHECHUM;

Ymems: BBINONHATH OCHOBHBIE XHMMHYECKHE OIEpaldH, ONPEAEsATh TEPMOJUHAMHYECKUE
XapaKTEPUCTUKA XUMHUYECKUX DPEAKIMHA W PABHOBECHBIC KOHIICHTPAIMHM BEIIECTB; MCIOJIb30BATh
OCHOBHBIE XUMHUYECKHUE 3aKOHBI, TEPMOJMHAMHUUYECKHE CIPABOYHBIC JI@HHbIE I PEIICHUS
npodeccHoHABHBIX 3a/1a4; MPOTHO3WPOBATh BIIMSHHUE PA3IUYHBIX ()AaKTOPOB HA PABHOBECHE B
XUMHUYECKUX PEAKIUAX;
Brnadems: TeopeTnuecKMMH METOAMH OTHCAHUSI CBOMCTB MPOCTHIX U CIOKHBIX BEIIECTB HA OCHOBE
3JIEKTPOHHOTO CTPOECHHMSI UX aTOMOB W TIOJIO)KEHHS B IEPUOAMYECKON CHUCTEME XUMHUYECKUX
AJIEMEHTOB; DJKCIEPUMEHTAIBHBIMU METOJIaMU OMPEIEICHUSI HEKOTOPhIX (PHU3UKO-XUMUUECKHUX
CBOMCTB HEOPTraHUYECKUX COETMHEHUI.
3. KpaTkoe conep:kaHue TUCHUTIIUHBI:

CrpoeHue aTOMOB U NEPUOANYECKUI 3aKOH.
BonHoBbie cBOiicTBa MaTepHANbHBIX OOBEKTOB. YpaBHeHue e bpoitng. CooTHoIlIeHHEe
HeomnpeneneHHocTel ['elizen6epra. [lonsTHe 0 KBaHTOBON MexaHMKe U ypaBHeHuH Llpeaunrepa.
CoBpemeHHass (opMyIUpOBKa MEPUOANYECKOro 3akoHa. Ilepuoaunueckas cucrema U ee CBA3b CO
CTPOEHHEM aTOMOB. 3aMOTHEHHE SJIEKTPOHHBIX CIIOEB M 000JI0YEK aTOMOB B IEPHOIMYECKON cCTEME
anemeHnToB [[.M. Menaeneera. CteneHn OoKuceHUs. BakHeWIIMEe OKUCIUTEIN U BOCCTAHOBUTEIIH.
Baxneiiine cxeMbl peBpalleHUs BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUSX.

XuMu4deckasi CBA3b U CTPOSHHUE MOJICKYIL.

KoBasieHTHast CBsI3b, OCHOBHBIE IMOJIOKEHUS METOJla BAJIEHTHBIX CBs3eil. PaccMoTpeHne cxem
TepEeKPBhIBAaHUS AaTOMHBIX OpOUTasel Ipu 00pa3oBaHUH CBsI3el B MoJieKynax. OCHOBHBIE TTOJIOKEHUS
MeToia MostekysipabIx opouTtaneit (MO JIKAO). Ob6miue cBeeHusI 0 KOMIJIEKCHBIX COSTMHEHUSX,
UX CTpoeHHE. MexXMOJIeKysIpHas U BHYTPUMOJICKYJIApHAs BOJAOPOJHAs CBs3b. MoHHas CBs3b Kak
MpeneibHbId  Cllydail KOBAJIGHTHOW CBs3W. OOmuMe TMpeACTaBIeHUS O MEXMOJIEKYISIPHOM
B3aUMOJICHCTBUHU: OPUEHTAIIMOHHOE, HHAYKIIMOHHOE, TUCTIEPCHOHHOE B3aMOICHCTBHS.

DHepreTuka peaklii 1 XMMAYECKOe PAaBHOBECHE.

[lonsiTHE O XUMHYECKONM TEpMOAMHAMUKE, TEPMOJUHAMHYECKHE (QYHKIHH  COCTOSHHUSA
(xapakTepuctudeckue QyHknun). XUMHUECKOE paBHOBecue. VICTHHHOE M KaKylieecs paBHOBECHUS.
KoHcTanTa XxuMu4eckoro paBHOBECHs. DJIEKTPOXUMUYECKUE TPOLECCHI, TOHATHE 00 3IEKTPOIAHBIX
MOoTeHIManax. DJIEKTPOABIKYIIAs CHJIa OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA U KpUTEpU
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CaMOIIPOU3BOJILHOT'O MPOTEKAHMSI IIPOLIECCOB.

PaBHOBecus B pacTBOpax
[Iporecchl, compoBOXIAIOLINEe OO0pAa30BaHMUE XUJIKUX HCTHHHBIX PACTBOPOB HEIIEKTPOJIUTOB U
JIEKTPOJIUTOB. ACCOLMUPOBAHHBIE U HEACCOLMUPOBAHHBIE MIEKTPOIUTHI. CTENEeHb AUCCOLUALIIH.

Koncranra pucconmanuu. PaBHOBecue B cHUCTEME, COCTOAIIEH W3 HACBILIEHHOTO pPacTBOpPa
MaJOpacTBOPUMOTO JJIEKTPOJIUTa U €ro KpUCTALUIOB. PaBHOBecMe B pacTBOpax KOMIUIEKCHBIX
coenuHeHuil. PaBHoBecue nuccoruanuy Bo/ibl, MHOHHOE MPOU3BEACHUE BOJIbI U €r0 3aBUCUMOCTh OT
temnepatypsl. [lIkana pH. ['maponus coneil.

CKOpOCTh peakiuii U KaTaaus.
[lonsitue o xuMuyeckor KuHeTuke. OJHOCTAAUNHBIE U CIOXKHBIE PEAKIMH. 3aKOH JCHCTBYIOIIMX
Macc. KoHncranTa ckopoctu peakiiuu. MoieKyJIsspHOCTb U MOPSAOK PEaKLMK. 3aBUCUMOCTb CKOPOCTH
peaKIHu OT TEMIIEPaTyphl; SHTAIBINS AKTUBALMHA. | OMOTE€HHBIN U reTepOreHHbIN KaTaius.

XuUMHUSA S- ¥ p- FJIEMEHTOB

Bonopon-nepBslii  3J1EMEHT NEPUOJUYECKONM CHCTEMBI, €r0 JBOMCTBEHHOE ITOJIOKEHUE.
Onementbl | - 2 u 13 - 18 rpynn nepuoanvecKoil CUCTEMBI. 3aKOHOMEPHOCTH B W3MEHEHUU
ANEKTPOHHBIX KOHPHUTYpAIUi, BEIMYUH PATUYCOB, JEKTPOOTPUIIATEIIBHOCTH M SHEPTUU HOHU3AIIUU
aTOMOB. THUIIMYHBIE CTENEHU OKUCICHUS. XHUMHUYECKHE CBOICTBA MPOCTHIX  BELIECTB.
3aKOHOMEPHOCTH B CTPOCHUH M CBOMCTBAX OCHOBHBIX TUIIOB coenHeHUH. [IpupoaHbie coeTMHeH s,
MOJIy4YeHUE U IPUMEHEHUE.

Xumus d- u f- anemenToB

OneMeHTbl 3-12 rpynm NepUOJMYECKOM CHUCTEMBl. 3aKOHOMEPHOCTH B HW3MEHEHUU

AJIEKTPOHHBIX KOH(PUTYpalMii, BETUYUH PaJNYCOB, SHEPIHH HMOHU3ALMH, XapAaKTEPHBIX CTEIEHEH
OKHUCJICHUSl, KOOpDAMHAIMOHHBIX u4uced aromMoB. [lpuponaHble coeauHEHUs, TMOJy4YEeHUE U
COTMOCTaBlIeHHE (DU3UYECKUX M XUMHUYECKUX CBOMCTB MPOCThIX BemecTB. CTpoeHHE W CBOWCTBA
OCHOBHBIX THNOB coenHeHUuH. OCOOEHHOCTH f- 2IeMEHTOB.
4.00beM yueOHOMH TUCUMILTHHBI

Bcero 1-w1if cemecTp | 2-0H cemecTp
Bunpt yueOHoI paboThI 3au. | Ak. | 3au. Ak. | 3au. AK.
enl. qac. | efl. qac. | efl. qac.
O01as Tpya10eMKOCTh IMCHUILITHHBI O 11,0 |39 |60 | 216 5,0 180
y4eOHOMY ILIAHY
KonrakTHasi pabGoTa — ayiuTOpHbIE 4,44 160 | 2,67 | 96 1,78 64
3aHSATHS:
Jlexmm (Jlek) 1,78 64 0,89 32 0,89 32
[Tpaktryeckue 3ansatus (I13) 0,89 |32 0,89 32
Jlaboparopueie 3ansaTus (J13) 1,78 | 64 0,89 32 0,89 32
CamocrositesnbHas padora (CP): 4,55 164 | 2,33 84 2,22 80
CaMocCTOsATeIbHOE U3YUCHUE PA3/IeIIOB 455 164 | 2,33 84 2,22 80
JUCIATUTHHBI
Buabl koHTpOJIA:
3a4eér ¢ oueHkom - -
KoHTakTHas pa6oTa — NPOMeKYTOYHASA 0,8 04 04
arrecTaums 2 1 ’ 1 '
IloaroroBka Kk 3K3aMeHy 71,2 35,6 35,6
Bcero 1-w1if cemecTp | 2-0#i cemecTp
Bunbt yue6HOM paboThI 3au. | Act. | 3au. | Actp. | 3au. AcTp.
el qac. | efl. qac. | efl. Jac.
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O01mas TpyA10eMKOCTb M CHUUILIHHBI IO 11,0 | 297 162
Y4eO0HOMY IIaHY 6,0 5,0 135
KonrakTHasi pabGoTa — ayJuTOPHbIE 444 1120 | 2,67 |72 1,78 48
3aHATHSA:
Jlexiuu (Jlek) 1,78 |48 0,89 24 0,89 24
[Tpaktrueckue 3ausatus (I13) 0,89 |24 0,89 24
Jlaboparopusie 3ansaTus (J13) 1,78 | 48 0,89 24 0,89 32
CamocrositeabHas padora (CP): 4,55 123 | 2,33 63 2,22 60
CaMOoCTOsITETbHOE U3YUYECHUE Pa3JIeNIOB 4.55 123 | 2,33 63 2,22 60
JUACITUIIIHHBI
Buabl koHTpOJIA:
3auer ¢ oneHKoi - -
KonTakTHas padoTa — npoMe:KyTOYHAs 0,6

0,3 0,3
aTTecTanms 2 1 1
IHoaroroBka K 3K3aMeHy 53,4 26,7 26,7

AHHOTaIMs padoyeii mMporpaMmpl JUCHHMILIHHBI «Opranudeckasi xumus» (51.509)
1.Leap AUCHUILINHBI — IPUOOPETEHNE CTYCHTAMH 3HAHUI O CTPOCHUH OPTaHHMYECKUX
CO€JIMHEHHH, OCHOBHBIX XUMUYECKHX CBOMCTBAX PA3IUYHBIX KJIACCOB OPraHUYECKUX COCIUHEHHUH 1

METOJIaX UX MOJYYCHHs], KaK POMBILUICHHBIX, TaK U JIA00PaTOPHBIX.

2 B pe3yJbTare M3yYeHHUs] JUCHUILIMHBI 00y4YalOUIUiic MO0 mporpamMMe 0akajiaBpuara
AOJKeH: 00JanaTh CJHEAYIOMIMMH KOMIIETEHIUSIMU: CIIOCOOHOCTBIO K CAaMOOpPraHHM3alluil H
camooOpazoBanuio (OK-7); cmocoOHOCThIO M TOTOBHOCTHIO HCIIOJIB30BAaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIHUIUIMH B TPO(ECCHOHATHHOU NEATeNbHOCTH, MPUMEHATH METOIbI
MaTeMaTUYeCKOro aHajin3a W MOJICIMPOBAHUS, TEOPETHUYECKOTO M  IKCIEPUMEHTAIHLHOTO
uccnenoanus (OIIK-2); crmocoOHOCTBIO MCMONB30BaTh 3HAHUS O COBPEMEHHOW KapTHHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOEHHWW BelIeCTBa IS  TOHUMaHUS
OKpyarorero mupa u seienuit npupoasl (OI1K-3).
3nHame: TEOPETHYECKHE OCHOBBI CTPOECHHUS M CBOMCTB pa3JIMYHBIX KJIACCOB OPTraHUYECKUX
COEIMHEHMH; CIOCOObI MOMY4YeHHS M XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OpPraHMYECKHX
COCIMHEHHI; OCHOBHBIC MEXaHU3MbI IPOTEKAHUSI OPTaHUYECKUX PEaKIIUii;

Ymems: TpUMEHATh TEOPETUUYECKUE 3HAHUS ISl CUHTE3a OPraHWYECKUX COECIMHEHHMM pa3IMYHBIX
KJIACCOB; aHAJIM3UPOBATh M TPEICKA3bIBaTh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCAMHEHUM;
COCTABJISITh CXEMbI CHHTE3a OPTaHMYECKUX COSUHEHUH, 3aJaHHOTO CTPOCHUS;

Bradems: oCHOBaMH HOMEHKJIATYPBHI U KJIaCCH(UKAIIMN OPTraHUYECKUX COCIUHEHHH; OCHOBHBIMHU
TEOPETUYECKUMH  TPEACTABICHUSMU B OPraHUYECKOM XWMHUHU; HaBBIKAMH OOOCHOBAaHHSA
paInMoHAIBHBIX CITOCOOOB MOJIYYCHHSI OPTAaHUIECKUX BEIIECTB.

3 Kparkoe conepxxanue IMCUUILIHHBI

Homenknarypa oprannueckux coeauHeHui. Teopusi XHMHUYECKOTO CTPOSHHUS W HACHIIIICHHBIC
yrineBogopoasl (YB). Ilpupoma koBameHTHOW cBsizu. Dopmynsr JIbtonca. @opManbHBIN 3apsij.
Dddexter 3amectuteneir. [IpoMexyTouHbIE COSAMHEHHS U YACTHUIIBI OPTaHUYECKUX PEaKIUsX.
OHepreTudeckass auarpamma peakuuu. Mexanusm peakuuu. Crepeousomepusi, €€ BHIbI U
0003HAYCHHUS.

Amudarnaeckue coequnenus. Haceimennsie U HeHAChIIIEHHBIE Y B. AJTKaHbI, ITUKIIOQIKAHBI,
QJIKEHBI, aJKUHBI, MOJIUEHBI (IMeHbI). B KaXXI0M Kjacce paccMaTpUBAIOTCS CIEAYIOIIME Pa3/eibl:
M30MepHsl, HOMEHKIIaTypa, PU3NYECKUEe U XUMUUECKHUE CBOICTBA, CIOCOOBI MOTydyeHusl. MexXxaHU3MBbI
peaxkuuii. JHepreTuyeckas quarpaMma peakuui.

Apomatudeckue coennHeHus. Teopun apoMatnaHocTd. CoeqMHEHUsT OCH30JIBHOTO PAIA.

Nzomepus. Homenknatypa. CnocoObl momydeHus. XHMHYECKHE CBOWCTBA. BrusHue
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3aMecTuTeNeld B OCH30JIbHOM KOJIbLIE Ha HANpaBICHHE M CKOPOCTh PEAKUUH 3IeKTPO(UIBHOTO

3aMeIIeHUsI.
4. O0beM yueOHOH TUCIHILINHBI
. Bcero
Buner yaeOHOI paboThI 3au. e, | Ax. uac

O01as Tpya10eMKOCTh JUCHUILIHHBI 110 Y4eOHOMY IJIAHY 3,0 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48
Jlexuuu (Jlek) 0,44 16
[Tpaktrueckue 3ausatus (I13) 0,89 32
Jlabopatopusie 3ausarus (J13)
CamocrositesbHas padora (CP): 1,67 60
CamocCTOsATeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUTLIHHBI 1,67 59,8
KonraktHast camoctosiTenbHast pabora 0,2
Buabl koHTpOJIS:
3a4eT Cc oueHKoi + +
KoHTakTHas padoTa — MpoMe:KyTOUYHAasl aTTeCTaIUsl
IMoaroToBKa K 3K3aMeHy

Bunet yueGHoI paboThI Beero
3au. en. | AcT. 4ac

O0mas TpyA0eMKOCTh JHCHHUIIIMHBI 110 Y4eOHOMY IJIaHy 3,0 81
KonTakTHas padoTa — aylMTOPHBIE 3aHATHS: 1,33 36
Jlexiuu (Jlek) 0,44 12
[Tpaktuyeckue 3ansatus (I13) 0,89 24
JlaGopatopusie 3ausaTus (JI13)
CamocrositesnbHas padora (CP): 45
CamocTosITeTbHOE H3YUCHHE PA3/IeTIOB JUCITUTUIHHBI 1,67 44 85
KonrtakTHas camoctosiTenbHas paboTa 0,15
Buasbl koHTpOJIA:
3a4eér ¢ oueHkom + +
KonTtakTHasi pa6oTa — NpOMeKYTOUHAA aTTeCTaAlHA
IHoaroroBka Kk 3K3aMeHy

AHHoTanusi padoyeil mporpaMmbl AUCHUILIMHBI «@Pusudeckass xumus» (51.509)
1.IHeJb IMCHMIVIMHBI — PACKPBITH CMBICII OCHOBHBIX 3aKOHOB, YITPABIISIOLINX X0/I0M
XUMHYECKOTO TpoIecca, MOKa3aTh OOJIACTH TPHIIOKEHHUS ITHX 3aKOHOB W HAy4YUTh CTYIEHTa
IPaMOTHO MPUMEHSATH UX MPH PELICHUH KOHKPETHBIX TEOPETHUUYECKUX M MPAKTHUUYECKUX 3a7ad.

2.B pe3yabTare u3ydyeHusi AMCUUILUIMHBI 00y4aloluiicsi Mo mporpamMMe OakajaBpuarta
JAOJIZKeH: 001aaTh CIEAYIOUIMMHA KOMIIETEHIIMSMU: CIIOCOOHOCTHIO U TOTOBHOCTBIO HCIIOJIBb30BaTh
OCHOBHBIE 3aKOHBl E€CTECTBEHHOHAYYHBIX IUCIHMIUIMH B TPOPECCHOHATBHON JeSTeIbHOCTH,
OPUMEHATh METOABl MaTeMaTHYeCKOro aHajlu3a M MOJEIUPOBaHMSA, TEOPETHUYECKOrO H
sKcrepuMeHTabHoro uccnenaoBanus (OI1K-2).
3namb: OCHOBHBIE 3aKOHBI (DM3UYECKOM XHMHHU, B3aHMMOCBSI3b (U3UUYECKUX U XUMHUYECKUX
XapaKTEepUCTUK Tpoliecca; IyTH ONPEACNCHHUsS BaKHEHIIMX XapaKTepPUCTHK XMMHUYECKOTO
paBHOBecHsI (KOHCTAHTBI PaBHOBECHS, PAaBHOBECHOTO BBIXOJA MPOIYKTA, CTENEHHU HpPEBPALCHHS
UCXO/HBIX BEIECTB) U BJIMSHUS PA3IM4YHBIX (DAKTOPOB HA CMEIIEHHE XMMHYECKOI'O PaBHOBECHUS;
YCJIOBUS YCTaHOBJEHHUS (Pa30BBIX pPAaBHOBECHH B OJHO- M MHOTOKOMIIOHEHTHBIX CHCTEMaXx,
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BO3MOXXHOCTH PpasaCiICHUA CJIOJKHBIX CHUCTEM Ha COCTaBJIAOIIUEC KOMIIOHCHTAEI,
TEPMOAUHAMHNYCCKOEC OIIMCAaHHC CBOMCTB HACAJIBHBIX M HCEHUACAJIBHBIX pPAaCTBOPOB, IMOAXOJbI K
HaxXOXJACHUIO MapUHuaJIbHBIX MOJISIPHBIX BEJIMYUH KOMIIOHCHTOB paCTBOpA.

Ymemv: TpPUMEHATH TEOPETHUUECKHE 3HAHHUS U SKCIEPHUMEHTAIbHbIE METO/bl MCCIIEA0BaHUs
¢u3MYeCcKOil XMMUU TIPH PEUICHUU NPO(ECCHOHAIBHBIX 3a7ad; MPOBOAUTH TEPMOAMHAMHYECKUE
pacueTsl, OCYUIECTBIIATh aHAIM3 U Ha OCHOBE TOTO JIe1aTh 0O0OCHOBAaHHbBIE BBIBOJIBI; IPEACKA3bIBATh
U HaxXOJUTh ONTUMAJIbHBIE YCJIOBHS IPOBEACHUS XMMHUYECKOTO IPOLECCa C LEIbI0 IOITY4YEHHUS
MaKCUMaJbHO BO3MOXXHOTO BBIXOJA MHTEPECYIOLIEro MPOAYKTa; MPEICTaBIATh JAaHHBIE
nabopaTopHOTrOo HccienoBaHus B rpaduueckoil opMe M Ha OCHOBE TOJYYEHHBIX 3aBHCHMOCTEH
ONpPEIENATh COOTBETCTBYIOIINE TEPMOJUHAMUYECKHE U KHHETUYECKHUE XaAPAKTEPUCTUKN XUMUYECKON
CUCTEMBl U XHMHUYECKOIO IpPOLECCa; IPOBOAUTH aHAIW3 M KPUTHUYECKH OLICHWBATH IOJYyYEHHbIE
SKCIIEPUMEHTAJIbHBIE JaHHbIe, 00001IaTh U JeJaTh 0OOCHOBAaHHBIE BBHIBOJBI Ha 0a3e MPOBEACHHBIX
OTIBITOB.

Braoemu: xOMIIIEKCOM COBPEMEHHBIX TEOPETUYECKMX METOAOB (PU3NYECKOW XUMHUM AJI PEIICHUs
KOHKPETHBIX MCCIIEOBATENbCKUX 33]a4; HAaBBbIKAMHU OIPEACIICHUS COCTOSHUS pPAaBHOBECUS U
CaMOTIPOM3BOJILHOTO HAIPABICHHUS XMMUYECKOTO Ipolecca; mpueMamMu OOpaOOTKH MOJTYyYEHHBIX
ONBITHBIX JAHHBIX JJIs BBISBJICHUS M YCTAaHOBJICHUS B3aUMOCBSI3€d MEXKIY TE€PMOJIWHAMHYECKUMU
CBOWCTBAMH M (PU3MUECKUMH MapaMeTpaMH MpOIecca; 3HAHUSIMH OCHOBHBIX 3aKOHOB (hM3MYECKOM
XUMUU ISl COJAEPKATEIbHON UHTEPIPETALNNA TEPMOIUHAMUYECKUX PaCUCTOB;

3.Kparkoe cogep:kanue TUCHUTIHHBI

Xumuueckasa mepmoounamuka. 1-plii u 2-0i1 3aKOHBI TEPMOJAMHAMUKH, NOcTyaT [lnanka.
B3aumocBs3b TEMIOTH, pabOThl U M3MEHEHHs] BHYTPEHHEW HSHEPruu B MpOIEccax C ydyacTHEM
UICATBHOTO Ta3a. TemmoeMKOCTh TBEpAbIX. JKHIKMX M Ta3000pa3HbIX BEMIECTB. TepMOXUMHIL.
Bbruucnenue TtemioBbXx 3¢ (GEKTOB XHMHYECKHUX peakiuil, mpoiueccoB (a3oBbIX MEPexXo0JoB,
pacTBOpEHUS U APYTUX PU3NKO-XUMHUUECKHUX MporieccoB. DHeprus [ mb6ca u sneprus ['enpmrosbia
KaK KPUTEpUHU HaMpaBJICHUs XUMUYECKOro mpoiecca. Pacuet abcomoTHOM sHTponuu. XUMHUYECKOe
paBHoBecHe. KoHcTaHTa XMMHUYECKOTO paBHOBECUSI U METOJIbl €€ pacuera U HKCIEPUMEHTAIBHOTO
onpezeneHus. PaBHOBECHBIM BBIXOJ MPOAYKTa, BIMSIHHME [ABJICHMs, TEMIIEPATypbl, NPUMECU
WHEPTHOTO Ta3a Ha pPABHOBECHBIM BBIXOJ. YpaBHEHHS HU30TepMbl U u3o00apel Baut-I'odda.
CraTtuctuyeckas TepMoArHaMuKka. Pacuér repmonnHamMuueckux GyHKIUM Ha 0a3e MpecTaBIeHHH O
CYMME I10 COCTOSIHUSIM.

Da3zoevie pasnogecusn 6 00HOKOMnOHeHmHbIX cucmemax. Pa3oBble nepexosl U (azoBas
JparpaMma COCTOSIHUSA JUIsl OTHOKOMITOHEHTHBIX cucTeM. TpoliHasd Touka. YpaBHeHnue Kianelpona-
Knay3uyca. 3aBUCMMOCTb [JaBJIEHMsI HACBIIIEHHOIO Iapa OT TeMieparypbl. OrmnpeneneHue
TepMoAMHaMHuecKuX GyHKIHI npouecca dazoBoro nepexona. Kpuruueckas remmneparypa.

Tepmoounamuueckaa meopua pacmeopos. Kiaccudukauus pactBopoB. CrocoObl
BBIpaXXEHHs cocTaBa pacTBopa. [lapuunanbHble MOIsIpHbIE BeIMUMHbL. YpaBHeHus ['n66ca-/lorema.
WneanbHuble pacTBOpbl. TepMmoanHamuueckue (YHKUUMU CMELICHHUS JUIS WUJealbHBIX pPacTBOPOB,
3akoH Paynsa. IlpenenbHo-pa3baBiieHHbIE pacTBOphl, 3akoH ['eHpu. HeupjeanbHble pacTBOpHL,
MIOJIOKUTENBHBIE U OTPULIATEIbHBIE OTKIOHEHUS OT 3akoHa Payns. TepMmonnHaMuueckoe onucaHue
HEUJCATbHBIX PACTBOPOB, AaKTHUBHOCTh, KO3 (UIMEHT akTUBHOCTH. KosuMraTuBHBIE CBOMCTBa
pPacTBOPOB HENETYYMX BEIIECTB B JieTyueM pactBopurene. Kpuockonus, s0ymmnockonus. OcMmoc,
OCMOTHYECKOE JIaBJICHUE.

@Daszosevle  pagnogecus 6  MHO20KOMNOHEHMHBLIX  CUCHIEMAX. Junarpammsl
«J1aBJICHHE-COCTaB)», «TEMIIepaTypa-CoCTaBy», «COCTAB IApPa-COCTAB JKUJIKOCTH» NIl UACAIBHBIX U
HEUIeaTbHBIX pacTBOpOB. 3akoHbl [ mO0ca-KonoBanosa, Azeorponusi. DU3HKO-XUMHYECKHE OCHOBBI
pasneneHuss KUAKAX cMmeced, pektudukanus. DU3UKO-XUMUYSCKUA W TEPMHUYCCKHN aHaIIN3.
Paznuunble THIBI TuarpaMM IUIaBKOCTH. DBTeKTHKA. [IpaBuiio (a3 u mpaBuiio peryara.
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4.00beM yueOHOH THCHHILINHBI

Bugsl yaeOHOM paboThI 3au. en. AK. gac.
O01as Tpya0eMKOCTh JUCHUILIHHBI 10 Y4eOHOMY IJIAHY 5,0 180
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 1,78 64
Jlexiuu (Jlek) 0,89 32
[Tpaktrueckue 3ansatus (I13) 0,89 32
Jlabopatopusie 3ausarus (J13) -
CamocrositensHas padora (CP): 2,22 80
CamocTosATeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUTLIHHBI 2,22 80
Buasbl koHTpOJIA:
3a4eT Cc oueHKoi - -
KonrakTHasi padoTa — NpoMeKyTOYHAs aTTecTalus 1 0,4
IMoaroToBKa K 3K3aMeHy 35,6

Buzsl yaeOHOM paboThI 3au. en. Acrp. yac.
O0mas Tpy10eMKOCTh JMCUUILIHHBI N0 Y4e0HOMY ILIAHY 5,0 135
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 1,78 48
Jlexruu (JIek) 0,89 24
[Tpaktuueckue 3anstus (I13) 0,89 24
Jlaboparopusie 3ansaTus (JI3)
CamocrositebHas padora (CP): 2,22 60
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCHUIIIMHBI 2,22 60
Buasbl koHTpOIA:
3a4er ¢ oneHKoM - -
KonTakTHas padoTa — mpoMeKyTOYHAasi aTTecTalust 1 0,3
IMoaroroBka K 3K3amMeHy 26,7

AHHOTanus pado4eil nporpammsl AucuuinHbl «Kostongnasa xumus» (b1.510)
1. Ieab AUCHMIJIMHBI — 03HAKOMJICHHE CTY/IEHTOB C OCHOBAMHU TEPMOJMHAMUKHU

MTOBEPXHOCTHBIX SIBJIEHUH, CIOCOOAMHM MOTYYEHHSI M BaXKHEUIIMMU CBONCTBAMH AUCTIEPCHBIX CUCTEM.

2.B pe3yabTare u3ydyeHusl AMCUUILUIMHBI o0ydawouuiicss Mo mporpamme OakajlaBpuarta
AOJIZKEeH: 00J1a/1aTh CIEAYIOIIMMU KOMIETEHIIUSIMU: CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JUCLHUIUIMH B NPO(ECCUOHATBLHOW JeSATENbHOCTH,
INPUMEHATh METOABl MAaTEMaTHMYECKOI0 aHaliu3a M MOJECIHMPOBAHMS, TEOPETUYECKOTO H
aKcTepuMeHTanbHoro uccnenaoBanus (OITK-2);
3Hamb: OCHOBHBIE TIOHATUS MW COOTHOUIEHMS TEPMOJUHAMHMKU IOBEPXHOCTHBIX SIBJICHHUM
(TepMOIMHAMUKA TOBEPXHOCTHOTO CIIOS; aJre3usi, CMauMBaHWE M pacTEKaHUE KUIAKOCTEH;
JHMCIIEPCHOCTh U TEPMOAMHAMHUYECKHE CBOMCTBA Tel; afcopOIus ra30B M MapoB, ajgcopOuus u3
PacTBOPOB); OCHOBHBIE METObI MOTYYEHUSI AUCTIEPCHBIX CUCTEM; OCHOBHBIE CBOMCTBA IHCIIEPCHBIX
CUCTEM (DJIEKTPOIIOBEPXHOCTHBIE CBOMCTBA; KMHETUYECKHE M ONTHYECKHE CBOMCTBA; CBOWCTBA
PacTBOPOB KOJUIOMIHBIX MOBEPXHOCTHO-aKTUBHBIX BEIECTB); OCHOBHBIE MOHITHUS M COOTHOILIECHUS
TEOPH arperaTuBHOM YCTOMYMBOCTH M KOATYJIALMU JTHO(OOHBIX AMCIEPCHBIX CHUCTEM; OCHOBHBIE
3aKOHOMEPHOCTH CTPYKTYpOOOpa30BaHMsI U PEOJIOTUUECKNE CBOMCTBA JUCIIEPCHBIX CHCTEM;
Ymemwv: TpoBOANTH pacueThl C HCIOJIB30BAHMEM OCHOBHBIX COOTHOUIEHMM TEPMOJIMHAMUKU
MIOBEPXHOCTHBIX SIBJIEHUH U PacyeThl OCHOBHBIX XaPaKTEPUCTHUK JTUCIIEPCHBIX CHUCTEM;
Brademw: MmeTogaMu n3MepeHus MOBEPXHOCTHOTO HATSXKEHUSI, KPAeBOTO YIJIa, BEJIMYMHBI a1COPOIIUN
U yIENbHOM TOBEPXHOCTH, BSI3KOCTH, KPUTHYECKOM KOHIIEHTPALUU MHUIEIUI000pa30BaHMus,
ANEKTPOKNHETUYECKOI0 OTEHIIMAIa; METOIAMHU ITPOBEAEHUS IUCIIEPCUOHHOIO aHaIN3a, CHHTE3a
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JUCIIEPCHBIX CUCTEM M OLICHKH UX arperaTUBHON YCTOMYHMBOCTH.
3.Kparkoe cogep:kanue A CUHNTUHBI
Mooynes 1. Ilpeomem u npusnaxu 00veKmoe Koani0uOHou Xumuu

KonnongHas xumus - Hayka 0 IOBEPXHOCTHBIX SIBJICHUAX U IUCIIEPCHBIX cucTeMax. OCHOBHBIE
IIPU3HAKU JUCIEPCHBIX CUCTEM - TIETEPOr€HHOCTb M JUCIEPCHOCTb; IOBEPXHOCTHAs 3HEPIUS;
KOJIMYECTBEHHBIC XapaKTePUCTUKU AucniepcHocTH. Kiaccuukanus qucnepcHbIX CUCTEM.

Mooyns 2. Tepmoounamurka noeepxHoCMHbIX A6/1CHUTL

OO01mas xapakTepucTUKa MOBEPXHOCTHOM sHepruu. [loBepXxHOCTHOE HaTs KEeHHE. YpaBHEHUE
I'n66ca-I"enpMronbua Uit BHYTPEHHEH yaelIbHOM TOBEPXHOCTHON SHEPTHHU (ITOTHON MOBEPXHOCTHOM
SHEPTHH).

Meton n36siTkoB [ 100ca. dyHmameHTalIbHOE aicopOIonHoe ypaBaeHue [ mb0ca. YactHoe
BbIpaxkeHHe ypaBHeHUs [ 160ca. [IoBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-UHAKTUBHbBIE BEIIECTBA.
Anresus u kore3us. YpaBHenue Jronpe ans pabotsl aaresuu. CmaunBanue, 3akoH FOHra.
VYpasuenune [ionpe-lOnra. Pacrekanue xxuakocreid, KoapuueHT pactekanus no ['apkuHcy.
D¢ddexT Mapanronu, npaBuio AHTOHOBA.

[TpaBuiio a3 I'm66ca u nucrnepcHOCTh. BiusHHEe KPUBU3HBI MOBEPXHOCTH HA BHYTPEHHEE
nasnenue ten (ypaBuHenue Jlammaca). Kanwmnspueie siBnenus. YpaBHenue KenpBuna. Brusuue
JUCIIEPCHOCTH HAa PAacTBOPUMOCTb, KOHCTAHTY PABHOBECUSI XMMUYECKOM pPEAKLUHU, TEMIIEpaTypy
(dazoBoro nepexoja.

MeToapl moONlydeHHs ~JUCHEPCHBIX CHUCTeM. YpaBHeHue PeOunpepa nans  paOoThI
mucneprupoBanus. Oddexkr PeOunnepa. 'omMoreHHas W TeTepOTreHHAs KOHJICHCAIMS. DHEPTHS
['u66ca oOpazoBaHus 3apoplia HOBoOM (a3bl. Kunetnka o6pa3zoBaHus HOBOH (a3bl.

Mooyns 3. Aocopoyuonnvie pasnogecusn

[Tpupona ancopOUMOHHBIX cui. AcopOIUs ra30B U NapoB Ha OJHOPOJHOW MOBEPXHOCTH.
3akoH [I'enpu. Mopens u ypaBHeHue Jlenrmiopa. Teopust NOJUMOJNEKYJISPHOW aacopOIMU
Bpynayspa, Ommera, Temnepa (B3T). Onpenenenue ynenbHoi nopepxHoctu metogom BOT.

AncopOuyst ra30B M IMapoB Ha MOPUCThIX Marepuanax. Knaccudukamus nop mo yOuHuny.
Teopust kamwisipHON KoHJeHcauuu. Pacder wuHTerpanpHo U nuddepeHnuanbHON  KPUBBIX
pacripenienieHuss o0beMa IOp MO pasMmepaMm. AjcopOuus Ha MHUKPONOPHUCTBIX MaTepHasax.
[TorenunansHas teopus IlonsHu. Xapaxkrtepuctuueckas Kpuas ajacopOuuu. O06o0meHHoe
ypaBHeHHe Teopuu JlyOMHHMHA OOBEMHOrO 3aloJIHEHUs MMKpoOmop, ypaBHeHue JlyOuHuHa -
PanymkeBuua. AncopOuusi HOBEpXHOCTHO-aKTUBHBIX BemiecTB. [IpaBuno [liokno - TpayOe.
3aBUCUMOCTb IIOBEPXHOCTHOTO HATSHKEHHMS OT cocTaBa pacTBopa. YpasHeHue Illumkosckoro.
VYpaBHEHHSI COCTOSHUS Ta3000pa3HbIX MOBEPXHOCTHBIX (a1cOpOIIMOHHBIX ) MIIeHOK. Becs! JIenrmiopa.
Mooyns 4. Inekmpuueckue agj1eHUA HA NOBEPXHOCMU

Mexanusmbl 00pazoBaHusi ABOMHOTO 3ekTpudeckoro ciosi (IDC). YpaBuenus Jlunmnmana.
OnexTpokanuuisipHeie KpuBble. Teopun crpoenus J9C. Pemenue ypaBaenus [lyaccona-bonprimana
st iuddysnoit wactu I2C. JIDC mo teopuu llItepua, mepesapsiaka mOBEPXHOCTH.

ONEKTPOKUHETUYECKUE  SIBJICHMS,  AJIEKTPOKMHETHYECKMM  TMOTeHUMald.  YpaBHEHUE
I'enpmronpia-CMOIYXOBCKOTO ISl 3JIEKTPOOCMOCa U 3IeKTpodopesa.

Mooyns 5. Kunemuueckue ceoiicmea oucnepcHuvix cucmem

CBs13b CKOPOCTH OCAXKJEHHS YaCTHUIl C UX pa3MepoM. YcioBus coOunoneHus 3akoHa CTokca.
CenuMEHTalMOHHBIM aHAIM3 MOJMIUCIEPCHBIX cucTteM. KpuBble pacnpeleneHus YacTUl] IIo
pasmepam. [Ipupoaa 6poyHOBCKOTO ABMKEHUS. 3aK0H DHHIITEHHA - CMOITyXOBCKOTO. Cle/CTBUA U3
TEOPUH OpOYHOBCKOTO JIBIDKECHHUSL. CenumeHnTanoHHO- U b Hy3u0HHOE paBHOBecCHE,
TUTICOMETPUYECKUM 3aKOH.

Mooynw 6. Azpecamugnas ycmouuueocms u Koazyaayus OUCHEPCHBIX CUCHEM

CenuMmeHTallIOHHAs W arperaTuBHas ycTOMYMBOCTH cucTeM. JlnoduibHbie u JnodoOHbIE
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cucrembl. Kpurepuit mnodunsHocT o Pebunnepy-1llykuny. JInopunsHbie 1ucnepcHble CUCTEMBI.

Knaccupukanuss ~ HOBEpXHOCTHO-aKTHUBHBIX  BEHIECTB.  TepMOAMHAMUKA W MEXaHHU3M
muteooopazopanus. Ctpoenne murnemn [TAB. ComoOunmszanus. Kputudeckas KOHIICHTpAIHsI
MULEII000pa30BaHus, MeTOJbl ee ompezaeneHus. JInopoOHble nucnepcHble cucTeMbl. DaKTOPHI
yCTOWYMBOCTH THO(POOHBIX cucTeM. bbicTpas 1 MeaneHHas koarymauus. KuHetnka Koaryasiuu 1o
CMOIyX0OBCKOMY. 3aBUCUMOCTD YHCJIA YACTULL PA3HOI0 NOPsiIKa OT BpeMeHU. OCHOBHBIE MTOJIOKEHUS
teopun Jlepsiruna, Jlanmay, ®epses, OpepbOeka ([JJIPO). PacknmHuBaroniee AaBICHHE U €ro
cocraBisitonie. OOmiee ypaBHEHUE [UIsI DSHEPrUM B3aUMOACUCTBHSI JUCIEPCHBIX YACTHII.
[ToreHmanpHble KpHUBBIE B3aUMOAEHCTBUS 4YacTull. HelTpanuzannoHHas M KOHUEHTPALIMOHHAsS
koarymsinus. [Tpasuno yneue-I'apau.
Mooyns 7. Cmpykmypooopazoeanue u cmpyKmypHo-mexanuuecKue ce0iucmea OUcnepCcHvlx
cucmem

Tunsl CTpyKTYyp, 00pasyroumxcs B AMCIEPCHBIX CUCTEMaX. B3auMOCBS3b MEXAy BHIOM
MOTEHLIMAJIbHOW KpUBOM B3aumozeicTBust yactull (nmo teopuu JIPO) u TUNOM BO3HUKAIOLIUX
cTpyKTyp. KoaryiasiunoHHO-TUKCOTPONHbBIE U KOHJACHCALIMOHHO-KPUCTAJUIM3ALUOHHBIE CTPYKTYPHI.
Peonornueckuii MeTon ucclieOBaHUSA AMCHEPCHBIX cucTeM. OCHOBHBIC TOHATHS W HJI€ATbHBIC
3aKOHBI peosiorui. MoaenpoBaHue peoiorHueCKUX CBOMCTB Tell.

Knaccugukamusi TUCTIEpCHBIX CHCTEM O CTPYKTYPHO-MEXaHWYECKHM CBOWCTBaM. BS3KOCTB
KUJKUX arperaTMBHO YCTOWYMBBIX JUCIEPCHBIX CHCTEM. YpaBHeHHUs OiHiuTelHa, llltaynunrepa,
Mapka - XayBuHka. Peonormyeckue CBOMICTBa CTPYKTYpHUPOBAaHHBIX JKUAKOOOpPA3HBIX MU
TBEPAO0OOPA3HBIX CUCTEM.
4.00b€M yueOHOM TUCUHMILTHHBI

Bunaer yue6HOM paboThI 3au. en. AK. yac.
O0mas TpPyA0EMKOCTh JMCIHHUIIIHHBI 10 Y4eOHOMY IVIAHY 5,0 180
KonTakTHas padoTa — ayIMTOPHBIE 3AaHATHS: 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaktuueckue 3anstus (I13) - -
JlaGopatopusie 3ausaTus (JI3) 0,89 32
CamocrositeabHas padora (CP): 2,22 80
CaMoCTOATEIbHOE N3YYEHHE PA3AEIOB IUCHUIIIMHbI 1,11 40
[ToarotoBka k 1abopaTopHbIM paboTam 1,11 40
Buabl koHTpOIA:
3a4er ¢ oneHkoi - -
KonTakTHas padoTa — mpoMe:KyTOYHAasi aTTecTalust 1 0,4
IMoaroroBka K IK3aMeHy 35,6

Bunsr yae6HOI paboThI 3au. en. Acrtp. vac.
O0masi TpyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY IUIAHY 5,0 135
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,78 48
Jlexruu (JIek) 0,89 24
[Ipaktuueckue 3anstus (I113) - -
JlaGopatopusie 3ansatus (J13) 0,89 24
CamocrositebHas padora (CP): 2,22 60
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCLUIIIMHbI 1,11 30
[TonroroBka k 1a00paTOpHBIM paboTaM 1,11 30
Buasbl koHTpOJIA:
3a4eT ¢ oeHKoi - -
KonrakTHasi pa6oTa — NpoMeKyTOYHAs aTTecTalus 1 0,3
IToaroroBka K 3K3aMeHy 26,7
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AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI KAHAJIUTHYECKAS XUMHUS H
Ppusuko-xumuyeckne Meroanl anaausa» (b1.611)

. 1.HeJib IMCHUILUIMHBL: TPHOOpETeHNE 00YYAIONUMHUCS 3HAHUH 110 OCHOBHBIM TPYIIIaM
METOZOB XHWMHYECKOTO aHajiu3a, Hauboyiee MIMPOKO TNPUMEHSIEMBIX B MPOMBIIUICHHOCTH H
UCCIIeIOBATEeNLCKON paboTe, a TakKe KOMIIETEHIUH, HEOOXOAUMBIX XHUMHKAM-TEXHOJIOI'aM BCEX
CIELMAJIBbHOCTEN IS PEIICHHs] KOHKPETHBIX 33/1a4 XMMUYECKOr0 aHaJIA3a.

2.B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4YallIUiicsi M0 MporpamMMe GakajaBpuara
AOJIZKeH: 00J1a1aTh CIeYIOIUMHI KOMIIETEHIIMSMU: CIIOCOOHOCTBIO MCII0JIb30BAaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCHUIUIMH B NPO(ECCHOHATBHONW MAESITeNbHOCTU, MPUMEHSTH METOIbI
MAaTeMaTH4eCKOro aHaiau3a M  MOJCIHUPOBAHUA, TEOPETUYECKOTO U SKCIEPUMEHTAIbHOIO
uccnenoanus (OITK-2);
3nams. OCHOBHBIE IOHSTHS, TEPMHMHBI, METOJbl U IMPHEMbl KAUECTBEHHOTO M KOJIMYECTBEHHOTO
XMMHUYECKOTO aHaln3a, TEOPUI0 XUMHUECKUX U (PU3HKO-XUMHUYECKHX METOAOB aHallM3a, IPUHLIHUIIBI
paboTHl OCHOBHBIX MPHOOPOB B (PU3MKO-XUMHUYECKUX METOJIax;

Ymemsb: mpuMeHATh NpUOOPETEHHbIE MPAKTUYECKHE HABBIKM B MPO(ecCHOHANBHON JesTeNbHOCTH
JUIsL pelIeHUs] KOHKPETHBIX 3aJay; BJaJETh: IIOHMMAaHHEM LEIEH U aJrOpUTMOB XHMHYECKOIO
aHallM3a, Croco0amMM pelleHHs] aHATUTHYEeCKHX 3a]ad, OICHKOW BO3MOXXHOCTEH Ka)KJOT0 METOo/a
aHaJIM3a, OCHOBAMM METPOJIOTMYECKOW OLEHKH pPE3YJbTATOB KOJIMYECTBEHHOTO XHWMHUYECKOIO
aHaIn3a;

Braoemv: mnonumanueMm 1enedl M aIrOpUTMOB XMMHYECKOTO aHallM3a, CIIOCO0aMH pEeLIeHUs
AQHAIUTUYECKUX 3a/ay, OLEHKOM BO3MOYKHOCTEM KaXJOro MeETOJa aHaliu3a, OCHOBAMHU
METPOJIOTMYECKON OLIEHKH PE3yIbTaTOB KOJIMYECTBEHHOTO XMMUYECKOT0 aHAJIN3a;

Hmems npeocmasnenue O €IUHON JIOTMKE XUMHUYECKOIO aHaiW3a, O MHOT0OOpa3MH METOAOB
XUMHUYECKOTO AaHAJIW3a M O KOHTPOJE KAdecTBA PE3yJbTaTOB KOJIMYECTBEHHOTO XMMHYECKOTO
aHanu3a.

3. Kparkoe conepxxanue IMCHUILIAHBI

Beenenue. [lonstre 06 ananutuyeckoit xumuu (AX) Kak 0 cucTeMe 3HaHUi, MO3BOJISIOIIEH
YCTAaHOBUTh KAaYECTBEHHBIH M KOJUYECTBEHHBIM cocTaB BemiecTBa. 3amaun AX. AHaIUTHYECKUN
CUTHAJI KaK HOCUTEIh KaueCTBEHHOM U KOJTMYeCTBeHHOH nH(popMaiinu 06 oovekte ananu3a. [lonstue
0 mpobooTOope u mpobomoaroroBke. OCHOBHBIE TpeOOBaHMS, TMPEIBSIBISIEMbIE K METOJaM
XUMHUYECKOTO aHalu3a. YCIOBHUS  BBINIONHEHUS  oOmpeneieHuil. AHanutudeckas Qopma,
aHAJIMTUYECKUE MPU3HAKU. AHATUTUYECKUE KIacCU(PUKAIIUN KATHOHOB M aHUOHOB.

CucremaTndeckuii 1 1poOHBIH aHanu3. COBpeMEHHbBIE METOIbI HICHTU(UKALIUN DIEMEHTOB U
coenHeHU. OpraHM4ecKue AHAIIMTHYECKHE PEareHThl B AHAJIM3€ HEOPraHWYECKHX BELIECTB.
PaBHOBecHsl B aHAIMTUUECKUX TOMOTE€HHBIX M F€TEPOreHHbIX cucTteMax. OCHOBHbBIE TUIIbI PEaKLUi,
npuMensieMblx B AX (KHUCIOTHO-OCHOBHOE B3aMMOJEHMCTBHE, OKHCIIEHHE- BOCCTAHOBIICHHUE,
KOMILIEKCO0Opa3oBaHue, ocaxkaenue). Onucanue paBHOBECHS aHATUTHUECKUX PEAKIUNA C TTOMOIIBIO
KOHCTaHT paBHOBeCHs. YdUeT MOOOYHBIX peakIMid C MOMOINBIO armapara YCIOBHBIX KOHCTaHT
paBHOBecusl. Vcronb3oBaHUE YCIOBHBIX KOHCTAaHT PaBHOBECHUS JJIsi ONTHMM3ALMN AHATIUTUYECKHUX
peakuuii M MPaKTHYECKUX YCIOBUM UX BBIIOJHEHUSA. (OCHOBBI METOJOB KOJMYECTBEHHOTO
XUMHUYECKOTO aHalu3a. MeToAbl KOJNWYECTBEHHOTO aHanmu3a. TpeboBaHUs, MpeAbsSBISEMbIE K
XUMHUYECKAM PEAKIIMM, HUCIIOIb3YEMBIM B XUMHUECKOM aHAJIU3€. DTalbl KOJIMYECTBEHHOTO aHAIN3A.
[IonsATHEe O rpaBUMETPUYECKOM aHaIN3e. TeOpeTUYECKHUE OCHOBBI TUTPUMETPUUYECKOIO aHAIU3a.
[Ipuems! TuTpoBanus. Pacuers! B TuTpumMerpuu. ['padnyeckoe oToOpaxkeHue npoiecca TATPOBAHUS.
Cka4yoK THUTPOBAaHMS, TOYKAa SKBUBAJIEHTHOCTH, KOHEYHAs TOYka TUTpoBaHudA. [lepBuunbie u
BTOPUYHBIE CTaHAAPTHl. METOJ KHCIOTHO-OCHOBHOTO THUTPOBaHMSA. BBIOOpP KHCIOTHO-OCHOBHOTO
nHaukaropa. [Ipumepsr onpenenenuii. MeTobl OKUCIUTEIBHO-BOCCTAHOBUTEIBHOTO TUTPOBAHMSL.
OKHCIIUTENbHO- BOCCTAHOBUTEIBHBIM mOTeHIMA. DakTopbl, BIUSAIOININE HA €ro BEJIUYUHY.
VYpasnenue HepHcra.
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Ilepmanranatomerpus.  Momomerpus.  OnTuMu3amus — ycloBMil  onpeneneHus.  MeTox
KOMIUIEKCOHOMETPUYECKOTO  TUTpoBaHUA. (OCOOEGHHOCTH  peakIuil  KOMILIEKCOOOpa30BaHUS
(xemarooOpa3oBanusi) uoHOB MetamuioB ¢ OJITA. Bpibop ONTUMANBHBIX  YCIOBHIA
KOMIUJIEKCOHOMETPUYECKOTO TUTPOBAaHUA. TUTpOBaHME MO METONY OCakIeHHUs. MeTposorudeckas
OLIEHKA Pe3yJIbTaTOB aHaIu3a. IHIUKaTOpHbIE U MHCTPYMEHTAJIBHBIE CIIOCOOBI YCTAHOBJICHUS TOYEK
SKBHBAJIEHTHOCTH.

BBenenvne B (u3nKo-xumMuueckue (MHCTPYMEHTAJbHBIE) METOJbl XUMHYECKOIO aHaiu3a
(MMXA-OXMA). Kiaccudukanus G(HU3UKO-XUMHUYSCKUX METOJO0B aHaIM3a. AHATUTHYCCKUN
CUTHaJI KaKk MH(opMaTHBHASA (YHKIHUS COCTaBa BEIECTBA. MeTOIbl KOJTUYECTBEHHBIX U3MEPEHHUH B
OXMA, ux XapakTepUCTHUKA. AHAIMTUYECKHME W METPOJOTMYECKHE XapaKTEPUCTUKH METOJUK
olpeeIeHusl.
4.00beM yueOHOH TUCHHIIINHBI

Bunsl yaeOHOM paboThI 3au. en. AK. yac.
O01mas Tpy10eMKOCTb JMCUUILIHHBI 10 Y4e0OHOMY ILIAHY 4.0 144
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,78 64
Jlexumu (Jlek) 0,44 16
Jlaboparopusie 3ansaTus (J13) 1,33 48
CamocrositeabHas padora (CP): 2,22 80
CaMocTosTeIbHOE U3YYCHUE PA3/ICIIOB TUCIIUILTHHEI 5 99 79,8
KonraktHast camocrosiTenbHas pabora ’ 0,2

Buasbl koHTpOJIA:
3a4éT ¢ OneHKOMH + +
KonrakTHasi pa6oTa — NpoMeKyTOYHASA aTTecTalus -
IHoaroroBka Kk 3K3aMeHy -

Bunasr yue6HOI paboThI 3au. en. Acrtp. vac.
O0mas TpyA0eMKOCTb JUCIHHIIIMHBI 110 Y4eOHOMY IVIAHY 4,0 108
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,78 48
Jlexiuu (Jlek) 0,44 12
JlaGopatopusie 3ausaTus (JI3) 1,33 24
CamocrositeabHas padora (CP): 2,22 60
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCHUIIIMHBI 59,85
2,22
KonrtakTHas camocTosiTenbHas pabota 0,15

Buabl koHTpOJIA:
3a4er ¢ oleHKoi + +
KonTrakTHast padoTa — IpOMeKyTOYHAS aTTecTauus -
IHoaroroBka K 3K3aMeHy -

AHHOTaunus padoyeil nporpaMmmbl JucHUILIMHBI «MHKeHepHas rpaduka» (b1.512)

1 Heab MUCHUNIMHBI — TPHOOpPETEHHE 3HAHWUN W BBIPAOOTKAa HABBIKOB, HEOOXOIUMBIX
CTYJIEHTaM JJIsl BBINIOJIHEHUS] M UTEHUS TEXHUYECKUX YEpPTEkEH, BBIMOJHEHUS SCKU30B JETaleH,
COCTaBJIEHUS! KOHCTPYKTOPCKOW M TEXHOJIOTUYECKOW JOKYMEHTalluM B COOTBETCTBUU CO
crannaptamu ECKJI; o3HakOMJIeHHE ¢ METOJJaMH KOMITBIOTEPHOM rpaduKu.

2 B pe3yabTare u3ydyeHusi JUCHHUILIMHBI 00y4aloluiicsl 1Mo nporpaMmme 6akajaBpuara
JAOJIKeH: 00J1afaTh CJIEAYIOUIMMH KOMIIETEHIIUSIMU: CIIOCOOHOCTBIO K CaMOOpraHU3allud |
camoo6pazoBanuto (OK-7); cmiocoOOHOCTHIO HCIOIh30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUIUIMH B IPO(ECCHOHATBHON NeSTeIbHOCTH, IPUMEHSATh METO/Ibl MATEMaTHUECKOI0 aHAIN3a U
MO/JICITUPOBAHHUS, TEOPETUICCKOTO M IKCIIEpUMEHTaIbHOTO HccinenoBanus (OITK-2).
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3namu: c1ocoObl 0TOOpaKEHHU MPOCTPAHCTBEHHBIX (POPM Ha MIOCKOCTH; MPaBUIIa U YCIOBHOCTH
IOpU BBIOJHEHUHM YepTEeXeW; BUIbl U3JENUA U KOHCTPYKTOPCKHX JOKYMEHTOB, Ha YpPOBHE
NPECTABICHUS XapaKTEPUCTUKU (POPMBI U TIOBEPXHOCTH U3IEIUH;
Ymemu: BBIIOTHATH M UNTATh YEPTEKU TEXHUUECKUX U3JIEIUNA C yUETOM JEHCTBYIOIIUX CTaHAAapPTOB;
BBIIIOJHATh M YUTATh CXEMbI TEXHOJIOIMUECKUX IPOLIECCOB; UCII0JIb30BAaTh CPEACTBA KOMIIBIOTEPHOU
rpaduKy 1711 U3TOTOBIICHUS YEPTEKEH.
Braodems: ciocobamu 1 mpueMaMu N300paskeHHsl TPEIMETOB Ha IUIOCKOCTH; TpapUUecKor CHCTEMON
«Kommnacy.
3 Kparkoe cogep:kanue THCHUTIIHHBI
Beeoenue. lpenmer u MeTobl HHXEHEpHOH rpaduku. KpaTtkue ncropudeckue cBeaeHus. 3a1auu 1
MECTO Kypca B IMOATOTOBKe OakajaBpa TEXHUKU U TEXHOJIOTHUH.
Mooyns 1. H30enusn u Koncmpykmopckue 00KymMeHmbl.
1.1. Buowt uzoenuit u KOHCMPYKmMoOpPCKUxX 00OKyMeHn086.
Bunet wsnemmit mo I'OCT: pgeranmb, cOopouyHass eOuUHUIA, KOMIUIEKC, KOMIUIEKT. Busl
KOHCTPYKTOPCKHX JOKYMEHTOB: YEpTEX JeTald, COOPOYHBIA YEpTEeX, UYepTek OOIIero BHIA,
cnenudukanus, cxema. Iludpsl KOHCTPYKTOPCKUX JOKyMEHTOB. KpaTkue cBeaeHus o
CTPOMUTENbHBIX YEPTEXKAX.
1.2. Pe3vbo6ule uzdenus u coeOuHeHus.
Pe3nOb1: 00pa3zoBanue, kiaccudukanus, n300paxkeHne U o003HaYeHHE HA yepTexe. CTaHgapTHBIC
pe3bOoBbie u3nenus. Omnpenenenue pe3pObl u3MepenueMm. CoeAuHEHUs JeTalell OonToM
mnuibkoi. Pe3p0oBbie TpyOHbIE coeqHeHus. L{ankoBble coenHEeHus.
1.3. Dcku3bl u mexnuueckue pucynku oemasneil.
[TocnenoBaTenbHOCTh  BBITIOMHEHUS HM300paXEHUH JeTanu: BbIOOp TJIABHOTO HM300paKECHHUS;
orpeJiesIeHue He00X0IMMOT0 KOJIMUECTBa M300paKeHUH; TOATOTOBKA MOJIS YepTeka K M300paKeHUIO
JeTanu; N300pakeHHe OCHOBHBIX BHEUIHMX M BHYTPEHHHX ouepTaHui geranu. OOMep neTtanu mpu
BBIMOJIHEHUM €€ 3cku3a ¢ HaTypbl. OdopmieHue ueprekell M 3cku30B jAetaneid. IlpaBuia
BBITIOJTHEHUS U 0(OPMIIEHHSI TEXHUUECKUX pUCYHKOB. O003HAaUEHUS MaTEPUATIOB.
1.4. Yepmeirrcu coopounsix eounuuy,.
[IpaBuia BbIMOAHEHUS U OQOpMIEHHS COOPOYHOTO uepTeka: BHIOOP IJIABHOTO H300pa)KeHMs,
OIpeJieNIeHue KOJMYeCTBa M300pa’keHHi, HaHEeCeHHe HOMEPOB IO3ULUI, HaHECEeHHE pa3MepoB
(rabapuTHBIE, yCTAHOBOYHbIE, IPUCOEANHUTEIbHBIE, FKCILTyaTalmonHble). Crnenudukanus. [IpaBuna
BBINOJIHEHUS U 0pOPMIICHHS YepTerka OOIIEero BUa.
Mooyns 2. Coedunenusa oemaneii.
2.1. Cxemo.
Knaccudukanus cxem no sugam u tunam. O6o3Hauenue cxeM. [IpaBuiia BHIOTHEHUS CTPYKTYPHBIX
Y IPUHLUIUATBHBIX TEXHOJIOTHYECKUX cXeM. CXeMbl PAaCIIONOKEHHUS.
2.2. H300pascenus coedunenuii oemadnelii.
@nanueBble coenuHeHus. llnunesBsle u mmoHouHble coequHeHus. CoenuHeHUs IUTUGTOM U
mIIMHTOM. HepasbeMmHble coelMHEHMs JeTajeil: cBapka, Naiika, CKJIeHBaHHE, OOBaJIbIIOBKA,
pa3BaJIbIIOBKA, COEMHEHHUE 3aKJICTIKOM.
2.3. Apmamypa mpyoonpo6ooos.
Krnaccudukanus apmarypbl TpyOOIpOBOIOB IO HA3HAYEHUIO, 110 THITY IEPEKPBITHSI TOTOKA padboueit
cpeapbl, 1o croco0y NMpUCOeINHEHHS K TPYOOIPOBO/Y, 110 CIIOCO0Y TepMeTH3aIlH ITTHHES.
Mooyns 3. Yepmedsricu coopounbix eOunuy. Inemennovl KOMRbIOMEPHOU paguKu.
3.1. 'eomempuueckue xapakmepucmuku popmol U NOGEPXHOCMU U3OeEIUI.
Pa3mepnl, mpaBmia WX HaHECEHUs Ha uepTeke. Pa3Mepbl HCHOMHUTENbHBIE M CIPaBOYHBIE,
rabapuTHble, KOOPAMHUPYIOIIME M 4YacTHble. ba3pl u3MepuTENbHBIE, KOHCTPYKTOPCKHE,
TEXHOJIOTHYECKHe, BcroMmorareiabHbele. Hanecenue pasmepoB oT 6a3. [IpenenbHble OTKIOHEHHS
pa3MepoB IIAJKUX MOBEPXHOCTEH, TOMYCKH, TOCAAKH. JIOMyCKH U MOcaIku s ieTaneil ¢ pe3p0oil.
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[IlepoxoBaTocTh IMOBEPXHOCTEH JACTAICH, IapamMeTphbl ILIEPOXOBATOCTH, IIPABUIIA HAHECECHUS
[apaMeTpoB IIEPOXOBATOCTH IOBEpXHOCTEW Ha ueprexe. llpenenbHble OTKIOHEHUS (GOPMBI U
PacroIoKeHusl.

3.2. lemanuposanue uepmedsiceii cCOOPOUHbIX eOUHUY,.

[IpaBuna neraaupoBaHus yepTexei COOPOUHBIX eIMHHILL. BhinosHeHne yepTexkeil 1 TeXHNIeCKuX
PUCYHKOB JIC€TAJIEH.

3.3. DileMeHTbl KOMIIbIOTEPHOH rpagukH.

KomnbrotepHas rpaduka u pemaemsie eto 3anaun. ['paduaeckne 00bEKThI, IPUMHUTUBBI, aTPHOYTHI,
cuHTe3 u300paxeHus. llpeacraBneHune BuAcoMHPOpPMALMM M €€ MalIMHHAsg TeHepalus.
CoBpeMeHHbIE CTaHIapThl KOMIIBIOTEPHOM Tpaduku, rpaduyeckue 361k 1 MeTadaitnbl. Peanuzamms
annapaTHbIX MoAyJsel rpadguueckoit cucreMsl. OCHOBHbIE rpaduyecKre aIrOPUTMBI Ha IIJIOCKOCTH U
B ipocTpancTse. [Iporpammublie rpadudeckre CUCTEMBI U MX IPUMEHEHHE.

4. O0beM M3y4aeMoil 1M CUHILTHHbI

Buner yue6HoI paboThI 3au. en. AK. 4ac.
O01mas Tpy10eMKOCTb JMCUUILIHHBI N0 Y4e0HOMY ILIAHY 4.0 144
KonTtakTHas padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48
Jlexunn (Jlek) 0,44 16
[Tpaktuueckue 3anstus (I13) 0,67 24
Jlabopatopusie 3ansatus (J13) 0,22 8
CamocrositeabHas padora (CP): 2,67 96
CaMocTosTeIbHOE U3YUYCHUE PA3/ICIIOB TUCIIUILTHHBI 5 67 95,8
KonraktHas camocrosiTenpHas pabora ’ 0,2

Buasbl koHTpOJIA:
3a4yéT ¢ oneHKoMi + +
KonrakTHasi pa6oTa — npoMeKyTOYHAs aTTecTalus -
IHoaroroBka Kk 3K3aMeHy -

Bugsl yaeOHOM paboTh 3au. en. Actp. yac.
O0mas TpPyA0EMKOCTh JMCIHHUIIIHHBI 10 Y4eOHOMY IVIAHY 4,0 108
KonTtakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 36
Jlexmmm (Jlek) 0,44 12
[Tpaktuueckue 3anstus (I13) 0,67 18
JlaGopatopusie 3ansatust (J13) 0,22 6
CamocrositenbHas padora (CP): 2,67 72
CamocTosATENbHOE U3YUYECHHE PA3/IETI0B AUCITUIUINHBI 71,85
2,67
KoHnTtakTHas camocTosTenbHas pabota 0,15

Buasbl koHTpOJIA:
3aueT ¢ oneHKoi + +
KonTrakTHast padoTa — IpoMeKyTOYHAS aTTecTalus -
IHoaroroBka Kk 3K3aMeHy -
AHHoOTanus padoueil nporpammsl (ucuunanHbl «[Ipuknagnas mexanuka» (b1.5.13)
1.Iesb IMCUUIIMHBI - HAYYUTh CTYJEHTOB TBOPYECKOMY IOIXOAY K BBIITOJTHEHUIO HHKEHEPHBIX
pacyeToB Ha NPOYHOCTD, KECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKLIMM, JETAIEH U Y3II0B
MaIlliH ¥ anmnaparos.

2.B pesyabTare M3yYeHHUs] JUCHUILUIMHBI 00y4YalOIMiicsl MO nMporpaMme dakajJaBpuara
AOJIZKEeH: 00Ja/1aTh CIEAYIOIIMMU KOMIETEHIUSAMU: CIOCOOHOCTBIO U TOTOBHOCTBIO HCIIOJIB30BATh
OCHOBHBIC 3aKOHBl E€CTECTBCHHOHAYYHBIX JUCLUIUIMH B NPOPECCHOHATIBHON JESATEIbHOCTH,
IIPUMEHATHh METO/bl MATEMATUYECKOI'0 AHAJIN3a, TEOPETUYECKOT0 U IKCIIEPUMEHTAIIBHOTO

36




uccnenoBanus (OITK-2).
3nams. OCHOBHBIE ypaBHEHUS U METOJbl PEUICHMs 3a]a4 COIPOTHUBIICHUS MAaTEPUAJIOB U JAeTajel
MalllH; OCHOBHBIE METOJbl PACUETOB HA MPOYHOCTb, YKECTKOCTb U YCTOMUMBOCTbH 3JIEMEHTOB
KOHCTPYKLMI MAaIlIMH U allapaToB; OCHOBBI TEOPUH pacyeTa JAeTajeld U y3J10B MallMH U anapaTroB
XUMHYECKON TEXHOJIOTHH.
Ymemsv: TPOBOAUTH pacyeTbl 3JIEMEHTOB KOHCTPYKLIMI Ha OCHOBE METOJOB CONPOTHUBIICHMS
MaTEepUaJIOB; PACCUUTHIBATH U KOHCTPYUPOBATH JAETAIN MAIIMH 110 UCXOAHBIM JaHHBIM; IPOU3BOIUTH
pacueTsl 10 OCHOBHBIM KPUTEPUSIM PabOTOCIIOCOOHOCTH U KOHCTPYHPOBAHHUS JIeTajlel MalllKH.
Braoemw: HaBbIKaMu pacueTa CONPOTUBIICHUS MAaTEPUATIOB aHAIIMTUYECKUMHU METOJJaMH; HaBbIKaMU
BBIOOpa MaTepHalioB MO KPUTEPUSIM MPOYHOCTH; pacyeTaMH TUIIOBBIX JETajeil MallliH, MOJb3YSICh
cipaBo4Hoi ureparypoit 1 'OCTamu.
3.Kparkoe cogep:kanue TUCHHUIINHBI:
1 Beeoenue
Ponb npenmera «[Ipuknaanas Mexanuka B GOpPMUPOBAHUH HH)KEHEPA XMMHKA-TEXHOJIOTA.
«[IpuknagHas MexaHHKa» KaK OCHOBa JUIsl TMOHHMMaHUs pPalOTHI, YCTpOHCTBa M Oe30macHOM
JKCIUTyaTaluy 000pyI0BaHUsSI XUMUYECKOTO ITPOU3BOJICTBA.
2. Mooyns 1 «Onpeodenenue peaxyuii onop. Pacmsasicenue-cocamue.
Pazpnen 1.1. Onpenenenue peakuuii onop.
AOGCOTIOTHO TBEPIOE TENI0. DIEMEHTHI CTaTUKU. OCHOBHBIE MOHATHS. AKCHOMBI CTATHKU. Y PaBHEHUS
paBHOBecHsl. CBSI3U U UX PEAKIUH.
Pa3nen 1.2. PacTskeHue-cokaTue.
OcHoOBHbIE TONYLIEHUS U MPUHIUIIBI CONPOTUBIIEHUSI MaTepuanoB. Meros ceuenuil. Hanpsokenus,
nedopmaruu u nepemenienus. 3akon ['yka. [loctpoenue amiop BHYTPEHHUX YCUIINIA, HAPSDKEHUHN U
nepemenieHnil. CTaTMUecKu ONpeAesMMble U CTaTHUYECKU HEONpelesnMble 3aaayd. J(uarpammel
pacTshKeHus Ui IUTACTUYHBIX M XPYNKUX MaTepHaloB U HX XapaKTepUCTHKHU. Jlomyckaemble
HaIpspKEeHUs. Y CIIOBUE MPOYHOCTH MPH PACTSKEHHUH (CKATUN).
3. Moodynw 2 «Kpyuenue. Hzzuon.
Paznen 2.1. Kpyuenue.
3axoH ['yka nipu cipure. BHyTpenHue cuinoBble (pakTopbl Ipu KpydeHuu. HampskeHust B CTEpKHAX
KpYTJIOrO C€YEeHHUs. Y CIIOBUE IPOYHOCTH NPU KPYUECHHH.
Paznen 2.2. U3ru6.
I'eomeTpuueckie XapaKTepUCTUKU MIOCKUX cedeHHH. [ToHsATHe YMCTOro M MmonepeyHoro M3ruooB.
[IpaBuna moCTpOEHHsI HHIOP MOMEPEeYHbIX CHJI M H3rMOAIoIMX MOMEHTOB. OnpezencHue
HOpPMaJbHBIX HampsDKeHUH. YcinoBue mnpodHocT npu u3rube. OrmpeneneHue KacaTelbHbBIX
HanpsbkeHui. PanimonanbHble (YOpPMBI CEUEHUI.
4. Mooynab 3 «Cnosxcnoe HanpAX3CeHHOe COCHOAHUE.
Paznen 3.1. CiioxHoe HaNps>KEHHOE COCTOSIHUE.
OCHOBBI TEOpPUM HANPSIKEHHOTO COCTOSHUSA M THIOTE3bl NMpoyHOCTU. [loHATHE HaIpsHKEHHOTo
cocTosiHMs. [ J1aBHbBIE TUTOIIAIKK W TJIaBHBIe HanpspkeHus. O000mennbii 3akoH ['yka. Haznauenwne
TUNOTE3 NPOYHOCTHU. [IoHATHE SKBUBAJIEHTHBIX HAIIPSHKEHUH U KPUTEPUEB IPOYHOCTH.
Pasznen 3.2. TOHKOCTEHHBIE COCYIBI.
ToHkOCTEHHBIE COCYABl XUMMHUECKUX MPOU3BOACTB. OnpezeneHne Hanps>KeHUu mo 0e3MOMEHTHON
teopun. OcHOBHbIE JonylieHus. BeiBon ypaBHeHus Jlamnaca. PacueT TOHKOCTEHHBIX 000J04YEK IO
ypaBHeHu1o Jlamiaca 1 o CTaHIapTU30BaHHON METOAMKE. Y CJIOBHE TPOYHOCTH.
Paznen 3.3. Pacuer cxxarbIX CTEpKHEW HA yCTOMYUBOCT.
VY CTONUMBOCTD 31€MEHTOB KOHCTPYKUUH. [loHsATHE KpuTHUEcKOW cuiibl M Kod(¢uIMeHTa 3amaca
npouHocTu. Pacuer kpuTHdeckoil cuisl o Dinepy. [Ipenens mpumeHUMOcTH GopMyIbl Disepa.
[IpakTryeckuii cioco0 pacuera Ha yCTOWYHBOCTD.
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5. Mooyns 4 «/lemanu mamuny.

Paznen 4.1. Coenunenne AeTalic MallliH.
Krnaccudukanus neraneid MaliuH U anmnaparoB XUMHUYECKHUX MMPOU3BOJICTB. Pe3p00BbIC COSAMHECHMS.
Pacuer OONTOBBIX COCAMHEHWH TIPH TONEPEYHBIX M TMPOAOJBHBIX Harpyskax. IllmoHouHbIE
coequHeHus. HazHauenue u BUABI IINOHOK. Pacyer WIMOHOK Ha cpe3 U cMATHE. Buabl cBapku.
O6mactp nmpuMeHeHus. Bunbl cBapHBIX MBOB. PacueT Ha MPOYHOCTH CTBIKOBBIX M HAXJIECTOUYHBIX
IIIBOB.

Paznen 4.2. Banbl 1 ocu, UX ONOPBI U COCTUHEHUS.
Baner, ux knaccupukanus u HazHadeHue. Ocu. IIpoekTHpOBOYHBIE pacueThl BAJIOB U OCEH.
[Mopmunaukn ckoyibkeHusi. Matepuansl Bkiaaeimeit. [logmunanku kadenus. [IpuHuunuansHoe
YCTPOMCTBO U OCHOBHBIC TE€OMETPUYECKHE pa3Mmepbl. JlOCTOMHCTBA, HENOCTAaTKU M 0O0JacTH
MPUMEHCHUsS TOJIIMITHUKOB KayeHUs U CKoibxkeHus. I[lpuBomnesie MydThl. Ha3nauenwue.
Knaccudpukanus Myt nmo npuHIumy nedcTBus u xapaktepy padotsl. [lopsgok mogbopa mydt u
OCHOBBI IIPOYHOCTHOTO pacyeTa.

Paznen 4.3. Mexanuueckue nepeiayu.
3ybuateie mnepemaud. OkpyxHoe U paauanpHoe ycunus. Penykrtopel. OrmnpeneneHue u
kiaccudukanus. [IpuMepsl cxeM penyKToOpoB.
4.00b€M yueOHOM TUCUMILTHHBI

Bugsl yaeOHO paboThI 3au. en. AK. gac.
O0mas Tpy10eMKOCTh JMCUUILIHHBI 10 Y4e0HOMY ILIAHY 5,0 180
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,78 64
Jlexumu (JIek) 0,89 32
[Tpaktuyeckue 3ansatus (I13) 0,89 32
CamocrositesnbHas padora (CP): 2,22 80
CamocTosITeTbHOE U3YUCHHE Pa3/IeTIOB JUCITUTUTHHBI 2,22 80
Buasbl koHTpOJIA:
3a4er ¢ oneHkoM - -
KonTtakTHasi pa6oTa — NpOMeKYTOUHAA aTTeCTAlHUA 0,4
IMoaroroBka K IK3aMeHy 1 35,6

Bunsl yaeOHOM paboTh 3au. en. Actp. yac.
O01as Tpya10eMKOCTh IMCHUILIHHBI N0 Y4eOHOMY IJIAHY 5,0 135
KonTakTHast padoTa — ay1MTOPHbIE 3aHATHS: 1,78 48
Jlexmm (Jlek) 0,89 24
[Ipaktuueckue 3austus (I113) 0,89 24
CamocrositeabHas padora (CP): 2,22 60
CamocTosTeTbHOE H3YUCHHE PA3/IeTIOB JUCITUTLTHHBI 2,22 60
Buasbl koHTpOIA:
3a4eér ¢ oueHkom - -
KonTtakTHasi pa6oTa — NpOMeKYTOYHAS aTTeCTaAlUA 1 0,3
IToaroroBka K 3K3aMeHy 26,7

AHHOTaUUA padoueil nporpaMMel AUCHHUILINHBI «be30nacHOCTD KU3HeeSI TETbHOCTID)
(b1.514)

1 Heab aucuMmiIuHbl -- popmupoBaHue nMpophecCuOHATBPHON KYJIbTYPhl 0€30MacHOCTH, O]
KOTOpPOH MOHMMAETCS TOTOBHOCTh U CIIOCOOHOCTH JIMYHOCTU HCIOIBH30BaTh B MPOGECCHOHATHLHON
NEeSITeIbHOCTH MPHOOPETEHHYI0O COBOKYIMHOCTh 3HAHHWM, YMEHHMH W HaBBIKOB Ji1 oOecnedeHus
Oe3omacHocTH B cdepe MpodheCCHOHATBHON ACSITEIbHOCTH, XapaKTepa MBIIUICHUS M [EHHOCTHBIX
OpHUEHTAIHH, TPU KOTOPHIX BOMPOCH OE30MMaCHOCTH PACCMATPUBAIOTCS B KAYECTBE MPUOPUTETA.
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2. B pe3yabTare u3y4yeHHs TUCHUILINHBI 00y4aloIuiics 10 NporpaMmMe 0aKajaaBpuaTa J0/KeH:
o0janaTe CJlEAYIOIMMMH KOMIETCHLUSAMU: CIIOCOOHOCTBbIO pPabOTaTh B KOMAaHJE, TOJEPAHTHO
BOCIPUHUMAs COITMANBHBIE U KyIbTypHBIE pa3innaus (OK-6); cmocoOHOCTRIO K cCaMOOpTraHU3aIiK 1
camoo6OpazoBanuto (OK-7); TOTOBHOCTBIO TIOJIB30BAThCSI OCHOBHBIMH METOJAMH  3alllUTHI
MIPOU3BOJICTBEHHOTO IEPCOHAJa M HACENeHHs] OT BO3MOXKHBIX TOCJICACTBUN aBapHii, KatacTpod,
cruxuiiabix OexctBuit (OK-9); BiageHHEM OCHOBHBIMH METOJAMH 3alllUThl MPOU3BOJICTBEHHOIO
NepCcoHaNa M HACEICHUs OT BO3MOXKHBIX IOCIEACTBUI aBapuid, KaracTpod, CTUXHHHBIX OeICTBUIA
(OIIK-6);

3namsb: OCHOBHBIE TeXHOC(EpPHBIE ONACHOCTH, HMX CBOWCTBA M XapaKTEPUCTHKH, XapakTep
BO3JICHCTBUS BPEIHBIX U OMACHBIX (DAKTOPOB HA YEJIOBEKA U MPUPOAHYIO CPEly, METO/AbI 3alIUTHI OT
HUX IPUMEHHUTEIBHO K cepe cBoei mpodecCHOHATbHON AEATEIbHOCTH.

Ymemw: unentuduIUpOBaTH OCHOBHBIE OMIACHOCTH CPEbl OOMTAHMS YETIOBEKa; OLIEHUBATh PUCK UX
peanu3anyy, BBIOMpPATh METOABI 3aIIUTHl OT OMACHOCTEH TNPHUMEHUTENBPHO K cdepe cBoei
npodeccuoHaNbHOM ~ AEATETBHOCTH U CIOCOOBI  oOecrieueHuss  KOM(OPTHBIX  YCIOBHIA
AKHU3HEESTEIbHOCTH.

Braoemw: 3akoHOJATENbHBIMM U TPABOBBIMU aKTaMH B o01acTh 0€30MacHOCTH M OXpaHbl
OKpyKaromel cpenpl, TpeOOBaHMSMH K O€30IaCHOCTH TEXHHYECKHX pErJIaMeHTOB B cdepe
npodeccuoHaNbHON JEeSTENbHOCTH; CIHOCO0AMH W TEXHOJOTHSMHU 3allUThl B YpPE3BBIYAMHBIX
CUTYalUsIX; TMOHATUHHO-TEPMHHOJIOTHYECKUM alaparoM B o0jacTu Oe30MacHOCTH; HaBBIKAMU
panroHanu3ay Mpo(ecCHOHATBHOM IEATEIIEHOCTH € LIEIbI0 00ecTiedyeHnst 0€30IacHOCTH 1 3aIUThI
OKpY’Karolllel Cpebl.

3 Kparkoe conepxanue IMCUMILINHBI.

1. BBenenne B Oe3omacHocTb. OCHOBHBIE MNOHATUS W ompeaeneHus. be3onmacHOCTh U
YCTOMYHBOE Pa3BUTHE.

2. Yenosek u TexHocdepa. CTpykTypa TeXHOC(HEpbI U € OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOe COCTOSIHHE TeXHOC(hEphl U TeXHOCHEPHOI 0€30MacCHOCTH.

3. Unentudukanus U BO3IEHCTBHE HA 4YEIOBEKa BPEAHBIX M ONACHBIX (PaKTOPOB CpeEbl
oOuTaHusl.

Knaccudukanuss HeraTuBHbIX (DaKTOPOB Cpelbl OOMTAaHUS 4eloBeKa. XHUMHUYECKHUE
HeraTUBHbIE (DaKTOPHI (BpEAHBIC BElIECTBA). MeXaHNUECKUE U aKyCTUUECKHE KoaebaHus, BuOparus
U IIyM. DJIEKTPOMAarHUTHbIE U3ITydeHUs U nois. MoHusupyronye ninydeHue. DIeKTPUIEeCKUNA TOK.
Onacuble MexaHudeckue (axtopsl. [Iporecchl ropeHuss U MOKapOB3PHIBO- OMACHBIE CBOMCTBA
BELIECTB U MaTepHaoB. CTaTUUECKOE DJIEKTPUUECTBO.

4. 3amuTa 4yejgoBeKa M Cpellbl OOMTAaHUSA OT BPEAHBIX U OMACHBIX (PAaKTOPOB IPUPOJHOTO,
AHTPOIIOTEHHOI'0 ¥ TEXHOT€HHOT'O MPOUCXOKICHMSL.

OcCHOBHbBIE TPUHIUIBI 3aLIUTHL. 3alIUTa OT XUMHUYECKUX M OHOJOTMYECKMX HETraTUBHBIX
¢dakTopoB. 3amuTa OT HHEPreTHUECKUX BO3ACUCTBUM U Qusnueckux mnoneld. ObecreueHue
0€30MMacCHOCTH CHUCTEM, pabOTAIOUINX O/ JaBlIeHHeM. be3onacHoCTh AKCIUTyaTalli TpyOOnpoBOI0B
B XMMUYECKOW MPOMBILUIEHHOCTH. be3onacHast skcIuryaTanysi KOMIpeccopoB. AHAIN3 U OLIEHUBAaHUE
TEXHOTEHHBIX U MIPUPOIHBIX PUCKOB.

5. Obecneuenue KOM(OPTHBIX YCIOBUHM AJs )KU3HU U JEATENbHOCTH 4enoBeka. [ToHsarue
KOM(DOPTHBIX WM ONTHUMAJIbHBIX ycIOBUI. MukpokinMar nomenieHuil. OcBelleHne U CBETOBas
cpelia B IOMELICHUH.

6. [lcuxogusnonornyeckue u IProHOMUIECKHE OCHOBBI O€30MaCHOCTH.

[Icuxudeckue MPOIECChl, CBOMCTBA M COCTOSIHUS, BIMSAIOIINE HAa Oe30MacHOCTb. Buabl u
YCIIOBUS TPYAOBOH €ATEIbHOCTU. DPrOHOMUYECKUE OCHOBBI OE30MACHOCTH.

7. Upe3BbIUaliHbIe CUTYallMM U METO/bI 3AIUTHI B YCIOBUSAX UX PEeAIU3aLUU.

O6mme ceeaenus o UC. [Toxxap u B3pbIB. ABapUH HA XUMHUUYECKH OTMACHBIX 00BEKTaX.
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Pamgnanmonnsie  aBapuu.  [Ipubopsl  pagWaliMOHHOW, XUMHUYECKOW  pa3BeIKH |
JIO3UMETPUYECKOTO KOHTPOJIsI. Upe3BbluaiiHble CUTYallMM BOEHHOI'O BPEMEHH. 3allliuTa HaceJICHHUs B
YPE3BBIYAMHBIX CHTyalMsIX. YCTOHYMBOCTh (YHKIIMOHUPOBAHUS OOBEKTOB JKOHOMHUKH B
YPE3BBIYANHBIX CUTYAIUSX.

8. YmpasieHue 6€30MacHOCTHIO )KH3HEAEATEIbHOCTH.

3aKoHOMATENIbHBIE W HOPMATHBHBIC IPABOBBIC OCHOBBI YIPaBJICHHUS OE30MaCHOCTHIO
KU3HEICATSILHOCTH. DKOHOMUYECKUE OCHOBHI yIpaBIeHUS 0€30MacHOCThI0. CTpaXxOBaHUE PHCKOB.
lNocynapcTBeHHOE yripaBiaeHHEe O€30MaCHOCTBIO.

4. O0beM yueOHOH TUCHHILINHBI

Buzsl yaeOHOM paboThI 3au. en. AK. gac.
O0mas TpyA0eMKOCTh JMCHHUIIIMHBI 10 Y4eOHOMY IVIAHY 4,0 144
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI: 1,33 48
Jlexruu (JIek) 0,89 32
Jlaboparopusie 3ansaTus (JI3) 0,44 16
CamocrositesbHasi padora (CP): 1,67 60
CaMocToATEIbHOE U3YUYEHHE PA3/AEIOB IUCLUILIMHbI 1,67 60

Buabl koHTpOJIS:
3aueéT ¢ OEeHKOH - -

KonTakTHasi padoTa — MpoMe:KyTOUYHAasl aTTeCTaIUsl 1 0,4
IMoaroroBKa K 3K3aMeHy 35,6
Bunasr yue6HoOI paboThI 3au. en. AK. 4ac.
O01as Tpy10eMKOCTh IUCHUILIHHBI 110 Y4€0HOMY IJIAHY 4,0 108
KonrakTHasi pa6oTa — ayJuTOpPHbIE 3aHATHS: 1,33 36
Jlexmmm (Jlek) 0,89 24
JlaGopatopusie 3ansatust (J13) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
[ToaroToBka Kk KOHTPOJIBHBIM paboTam 1,67 45
[ToaroToBka k 1abopaTopHBIM paboTam
Buasbl koHTpOJIA:
3a4er ¢ oneHkoM - -
KoHTakTHas padoTa — MpoMe:KyTOUYHAsl aTTeCTAIUsI 1 0,3

IMoaroroBka K 3K3amMeHy 26,7
AHHOTaU U padoueii mporpamMmsl AucuuinHbl «IIpoueccrsl U annmapaTsl XUMHYECKOH
TexHoJsiorun» (b1.615)

1.eap AUCHUIJIMHBI: BMECTE C KypcaMH OOIIEH XWMHYECKOW TEXHOJOTHM U Jp. CBS3aTh
00IIEHAYYHYIO U OOIIENH)KEHEPHYIO MOJATOTOBKY OMOTEXHOJIOTOB, YTO HEOOXOIMMO IPH MO OTOBKE
OaxanaBpoB 10 JAHHOMY HAIIPABIICHUIO JJIsl HAYYHO-HCCIIE0BAaTENbCKON U MPAKTUYECKOU pabOThI Ha
NpEeANPUITHUSIX.

2.B pe3yabTare HM3y4YeHHs AMCHMILUIMHBI 00ydalolMiics IO mporpamMMe OakajaBpuara
AOJKEeH: 005a7aTh CIEIYIOUMMH KOMIIETEHLUSMHU: CIIOCOOHOCTBIO OCYHIECTBISATH IOUCK,
XpaHeHue, o0paboTKy M aHaiau3 HWHGOPMAlWMU U3 PA3IUYHbIX HCTOYHUKOB U 0a3 JaHHBIX,
MIPEJICTaBIATh € B TpeOyeMoM (opmare ¢ UCIOIb30BaHUEM HH(POPMAIIMOHHBIX, KOMITBIOTEPHBIX H
ceteBbix TexHosoruii (OITK-1); crmocoOHOCTBIO MU TOTOBHOCTHIO HMCIOJIB30BAaTh OCHOBHBIE 3aKOHBI
€CTECTBCHHO-HAYYHBIX JUCHUIUIMH B TPOPECCHOHATBHOU IEATEILHOCTH, MPUMEHSITh METOIbI
MaTeMaTHYeCKOro aHajiu3a M MOJCIHPOBAHUA, TEOPETUYECKOIO M  HIKCIEPUMEHTAIBHOIO
uccnenoBanust (OINK-2); roTOBHOCThIO HCIOJIB30BaTh 3HAHHS O CTPOCHHUU BEIIECTBA, MPUPOC
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XUMHUYECKON CBSI3M B PA3JIMYHBIX KjaccaX XMMHYECKUX COCIMHEHHM Uil NMOHUMAaHUs CBOMCTB
MaTepUajIoB U MEXaHU3Ma XUMUYECKUX MPOLIECCOB, MPOTEKAIINX B OKpyxaromeM mupe (OI1K-3).
3nams: OCHOBBI TEOPHUHM TIEPEHOCA UMIYJbCa, TEIUIA M MAacChl; MNPUHIUIBI (PUIUIECKOTO
MOJIETTUPOBAHUSl TPOIIECCOB; OCHOBHBIC YPaBHEHHS JIBXKEHUS JKUIKOCTEH; OCHOBBI TEOPHH
TEIUIONEPEIavur; OCHOBBI TEOPHH MACCOTEpEauu B CUCTEMAax CO CBOOOHON U HETIOABMYKHOMN

rpaHuIe pasaena ¢as; TUIOBBIC MPOLECCH XUMUYECKON TEXHOIOTUH, COOTBETCTBYIOIINE aIapaThl
U METOABl X PacyeTa; METOJIbl IOCTPOCHUS AMIMPUUYECKUX U TEOPETUUYECKUX MOJEIEH XMMHKO-
TEXHOJIOTUYECKHX IPOIIECCOB.
Ymemw: omnpenensiTh XapakTep ABMXKEHHUS S>KUIKOCTEM U Ta30B; OCHOBHbBIE XapaKTEPUCTHKHU
MPOIIECCOB TEIUIO- M MAacCONepeiayH; pacCUUTHIBATh MapaMeTpbl M BHIOMpATh ammaparypy Ui
KOHKPETHOTO TEXHOJOTHYECKOTr0 MpPOIEecca; PacCUUTHIBATH OCHOBHBIE XapaKTEPUCTHKU XHUMHUKO-
TEXHOJIOTHYECKOTO MPOIECcCa, BHIOMPATh PAlMOHATIBHYIO CXEMY.
Braoemw: merogamMu TEXHOJOTMYECKHX pPACUETOB OTAENBHBIX VY3JIOB U JeTallel XUMHYECKOTO
000pyIOBaHUs; HAaBBIKAMU MPOSKTUPOBAHMS THUIIOBBIX allapaTOB XUMUYCCKOW MPOMBIIIICHHOCTH;
METOJIaMU OIpeAeTICHUS PallMOHATBHBIX TEXHOJIOTUYECKUX PEKUMOB paboThl 000py10BaHUSI.
3.Kpartkoe conep:kanue IMCHUILTHHBI

Mooynw 1. I'uopoounamuueckue npoyeccovl U annapamol Xumuieckou mexuonozuu. OCHOBBI
Teopuu siBIEHUN mepeHoca. OOmuMe 3aKOHOMEPHOCTH THAPOJMHAMUKHU, TEIUIONepeaadyu u
Macconepenayn. JKuakoctu u ra3sl. [maponmnamuka. TeueHuwe B TpyOax um kaHanax. [lomoOnoe
npeobpa3oBanue ypaBHenust HaBwpe-CTokca. be3pa3mepHble TepeMEeHHbIE -  KPUTEpUU
rupouHamuueckoro nogodus (Dinepa, Pelinonbaca, @pyna, TOMOXPOHHOCTH), UX (PUIUUECKHM
CMBICJ; MapameTpuyeckue Kpurepuu. KputepuanbHoe ypaBHEHHE IBUKCHHS BSI3KOW KHUIKOCTH.
Br16op ckopocteit motokos. [lepemeniienne >KuaKkocTel U ra30B ¢ TOMOIIBIO MAITUH, TTOBBIIIAIOIINX
JTaBJICHUE.

Mooynw 2. Tennogvie npoyeccovl u annapamvl XUuMU4eCcKoil mexHoa102uu.
OcHOBHBIE TEMJIOBBIE MPOILIECCHl B XUMHUYECKOH TexHonmoruu. JuddepenimanbHoe ypaBHEHUE
nepeHoca HHeprun B (Gopme TemtoThl. KOHBEKTHUBHBIM TEPEHOC TEIUIOTHI. PamuaHTHBIN
TeruionepeHoc. Ternonepenaya B MOBEPXHOCTHBIX TEIIOOOMEHHUKAX.

Mooyne 3. Ilpoueccot u annapamol pazoeieHus 20Mo2eHHbIX cucmem. (OcnosHble
Maccoodmennvle npoyeccol).
OcHoBBI MaccooOMeHHBIX TporeccoB. [uddepeHnnanbHoe ypaBHEHHE KOHBEKTUBHOTO IMEpPEHOCa
Maccel B OuHapHbIX cpegax. Macconepenaya. MarepuaibHblii 0ajlaHC  HENPEPHIBHOTO
yCTaHOBUBIIIETOCS Mpoliecca. PacueT MacCOOOMEHHBIX MPOIIECCOB U AIMapaToB I CUCTEM C OJTHUM
pacnpezensieMbIM KOMIIOHEHTOM.
Pacuer nomepeuHoro ceuyeHusi (AuMameTpa) KOJOHHBI, MPEAEITBHO JONYCTHUMAasi U HKOHOMHUYECKHU
ONTUMAaJIbHasi CKOPOCTHU CIUIOMIHOM (a3bl. OCHOBBI pacueTa BBICOTHI MACCOOOMEHHBIX alnaparoB C
HEMPEePBHIBHBIM U CTYMEHYATHIM KOHTAKTOM (a3. OOIue NpUHIMIBI YCTPOHCTBA M KiaccHu(UKaIus
amnmapaToB IS MacCOOOMEHHBIX TPOIIECCOB B CHUCTeMax «ra3(map)-KuakocTb». OcoOeHHOCTH
KOHCTpYKIUK abcopOepoB. OCHOBBI pacyeTa U anmapathl s TACTUILISAIUH.

Mooynw 4. Ocnoeuvie cudpomexanuueckue npoyeccol. Ilpoyeccol u annapamol pazoenenus
2emepOoceHHbIX CUCHEM.
Paznenenne XUAKUX W Ta30BbIX TETEPOrE€HHBIX CHCTEM B TOJIE€ CHJI TsDKECTH. TedeHue uepes
HEMOJIBUYKHBIE 3€PHUCTHIE U MCEBJO0KIKEHHbIE ClIoU. PUIBTPOBAHUE CYCHIEH3UN U OYUCTKA ra3oB
OT TbIIIEH Ha QUIbTpaXx.
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4.00beM yueOHOH THCHHUILINHBI

Bcero 5-b1it cemecTp | 6-0if cemectp
. 3au. | Ak. | 3au4. Ax. | 3au. Ax.
Bunpl yaeOHoI paboThI
el yac. | el yac. | el yac.
O01mas TpyA10eMKOCTb M CUUILIHHBI IO 10,0 | 360 | 5,0 180 5,0 180
Y4eOHOMY IJIAHY
KonrakTHasi pabGoTa — ayJuTOPHbIE 4.0 128 2,0 64 2,0 64
3aHATHSA:
Jlexuuu (Jlek) 1,78 64 1,0 32 1,0 32
[Tpaktrueckue 3ausatus (I113) 1,78 64 1,0 32 1,0 32
CamocrositensHas padora (CP): 4,44 160 | 2,22 80 2,22 80
CamocTosiTeIbHOE H3YUYECHHE Pa3/IeNioB 444 | 160 | 2,22 80 2,22 80
JUACITUIIIHHEI
Buabl koHTpOJIS:
3aueéT ¢ OEeHKOH - -
KonTtakTHasi pa6oTa — MpoOMeKyTOYHAS 0,8 0.4 04
aTrrecramus 2,0 1 ! 1 !
IMoaroToBKa K 3K3aMeHy 71,2 35,6 35,6
Bcero 5-p1ii cemecTp | 6-0if cemecTp
o 3au. | Acr. | 3au. Acr. | 3au. Acr.
Bunet yueGHoiI paboThl
el yac. | el yac. | el yac.
O01as Tpya10eMKOCTb M CHUILIUHBI MO 10,0 | 270 |5,0 135 50 135
yY4eOHOMY IIAHY '
KonTakTHas pa6oTa — ayIMTOpHbIE 4,0 96 2,0 48 2,0 48
3aHATHS:
Jlexumn (Jlek) 1,78 48 1,0 24 1,0 24
[Tpaktuueckue 3anstus (I13) 1,78 48 1,0 24 1,0 24
CamocrositesnbHas padora (CP): 4,44 120 | 2,22 60 2,22 60
CamocTosiTeTbHOE H3YUCHHE Pa3/IeNIOB 444 | 120 | 2,22 60 2,22 60
JUACITUIIIHHEI
Buasbl koHTpOJIA:
3auyéT ¢ oneHKoMi - -
KonTakTHas padoTa — mnpoMe;KyTO4Has 0,6
0,3 0,3
aTTrecTanus 2,0 1 1
IoaroroBka K 3K3aMeHy 53,4 26,7 26,7

AHHoOTanus padoueil nporpaMmsl JMcUMIIMHBI «O0mas xumnyeckas texnoJiorus» (b1.516)
1.Ieqp  IMCHUILIMHBI:  TIOJTY4YEHHE
XUMHUKO-TEXHOJIOTHYECKHUX MIPOLECCOB € yYETOM (PU3UKO-XUMUYECKUX 0COOEHHOCTEN MPOTEKAOLTIX
peakiuii, BBIOOpa ONTUMAIBHBIX YCIIOBHH peaan3yeMbIX MpoLeccoB, BbIOOpa 3((eKTUBHBIX
pPEaKToOpOB, NPUOOPETEHHSI HABBIKOB B COCTABJIEHUU MaTEPUATIbHBIX U TEIIOBBIX 0aJaHCOB, B pacyeTe
IIPOLIECCOB U PEAKTOPOB HA OCHOBE MaTEMATHUYECKOTO MOJEINPOBAHUS, TIOJIYyUEHHUS 3HAaHUN B
obyactu pa3zpaboTKH YHEprocOeperarmx XuMUKo-TexHoornaeckux cucteMm (XTC), 6e30TX0aHbBIX
Y MQJIOOTXOJHBIX TEXHOJIOTHH Ha IIPUMEPE COBPEMEHHBIX ITPOU3BOJCTB
2.B pe3yabTare M3y4yeHHs AUCHHUILINHBI 00y4aloLuiics 10 NporpaMmme 0akajaaBpuara J0JKeH:
obnajarh ClIeIyIOIUMH KOMIIETEHIUSMHU: TOTOBHOCTBIO HCIOJIb30BATh 3HAHUS O COBPEMEHHOMN
¢u3n4ecKoil KapTUHE MUPA, IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BEIECTBA

3HAHUH

B

ISl IOHMMAHUST OKPY’KaloIIero Mupa u sisienue npupoist (OI1K-2);

42

o0OJactu

peanuzanuu




3Hamb: OCHOBBI TEOPUM XUMHUYECKHX IPOLECCOB M PEAKTOPOB, METOJOJOTHIO HCCIEIOBAHUS
B3aMMO/JICHCTBUS XUMUYECKUX MPEBPAIICHUN U SIBIICHUN MepeHoca Ha BCEX MACIITAOHBIX YPOBHSX,
METOAMKY BBIOOpa peakTopa W pacyera IMpolecca B HEM; OCHOBHBIC PEaKIMOHHBIC MPOIECCHl H
pEaKTOpbl XUMHUYECKONH M HePTEXUMUYECKOM TEXHOJOIMHM, OCHOBHBIC MPUHLUIBI OpraHU3aINH
XMMHUYECKOTO TPOU3BOJICTBA, €0 HEPAPXUUECKYI0 CTPYKTYPY, METOIbI OLEHKU 3(PPEKTHUBHOCTU
IIPOU3BOJICTBA; OCHOBHBIE XUMUYECKHE POU3BO/ICTBA.
Ymemuw: paccuuTaTh OCHOBHBIE XapaKTEPUCTUKU XMMHUYECKOTO MpoIiecca, BEIOpAaTh paloHaIbHYIO
CXeMy TPOM3BOJACTBA 33JaHHOTO TPOAYKTA, OIEHUTh TEXHOJOTUYECKYI 3((HEKTUBHOCTH
MIPOU3BOJICTBA; BbBIOpaTh 3(PPEKTUBHBIM TUI pPEAKTOpa, IMPOBECTH pPacUeT TEXHOJIOTUYECKUX
[apaMeTpoB I 3aJaHHOI0 IIPoLiecca, ONPEACIIUTh apaMeTpbl HAWIIYYIIe OpraHu3alyy Ipouecca
B XMMHUYECKOM PEAKTOPE.
Braoems: merogamu ananu3a 3pGeKTHBHOCTH pabOTHl XUMUYECKUX MTPOU3BOJICTB; METOIaMHU
pacyeTa ¥ aHaJIn3a NPOLECCOB B XUMUYECKHUX PEAKTOPAX, ONMPEAEICHUS TEXHOIOTHYECKUX
I0Kazaresei, MeTolaMu BbI0Opa XMMHUUECKUX PEAKTOPOB.
3. Kparkoe conepxxaHue Q1 CUUILTHHbBI
Mooyns 1. Xumuueckas mexnono2us u XumuiecKoe npou3eo00cmeo

OCHOBHBIE OIIPEJEICHUS U TOJOKECHHUS.

XuMHYeckasi TEXHOJIOTUS - HayKa 00 SKOHOMHUYECKHU, SKOJIOTMUYECKH U COLIMaIbHO 00OCHOBAHHBIX
crocobax M mpoleccax IMepepadOTKH ChIPbS C HM3MEHEHHEM €ro CocTaBa M CBOMCTB MyTeM
MPOBEICHUSI XUMHUYECKUX U (U3UKO-XMMHUECKUX NPEBPAIICHUA B TPEAMETHI MOTPEOICHUS |
cpenctBa mpou3BoAcTBA. OOBEKT XUMHUYECKOW TEXHOJOTMH - XHMHYECKOE IPOU3BOJCTBO.
MexoTpacineBoid XapakTep XHUMHUYECKOW TEXHOJIOTMU. Pa3BUTHME XMUMHUYECKUX NPOHU3BOJCTB M
XUMHUYECKON TEXHOJIOTUU. MecTo XMMHUYECKON TEXHOJOTHUU B MPOMBIIUICHHOW chepe U METOJ0B
XUMHUYECKON TEXHOJOTUHM B HEXMMHYECKUX OTPACISAX MPOMBIIIJIECHHOCTH. MEeToAbl XHMHUYECKOU
TEXHOJIOTUM — CHUCTEMHBI aHAJIM3 W METOJbl MaTEMAaTHYECKOro MozenupoBaHus. Cucmemmbviil
aHanu3 CIOXKHBIX CXEM U B3aUMOJIEWCTBUIN 3JIEMEHTOB CXEMbI — IOHSATHE U COJIEpKaHUE METOoJa.
Qu3zuueckoe u Mamemamuieckoe MOOeIuposanue, OrpeeJeHine U OCHOBHbBIE MOHSITHUS, UX MECTO B
MHXEHEPHO-XMMHUYECKUX MHCCIEIOBAaHUAX M pa3paboTkax. MecTo U 3Hau€HUE HATypHOTO U
BBIYHCIIUTEIBHOTO SKCIIEPUMEHTA.

Conepskanue 1 3a1a4u yaeOHOTO Kypca.

1.2. Xumuyeckoe Mpou3BOACTBO.

[ToHsiTHE O XMMHYECKOM NPOU3BOJCTBE KaK O CHUCTEME MalllMH W alnaparoB, COEAMHEHHBIX
MaTEpHUaIbHBIMA U 3HEPIETUYECKUMU IOTOKAaMH, B KOTOPBIX OCYIIECTBIISIOTCS B3aMMOCBS3aHHbBIE
XUMHUYECKHE TMpeBpalleHuss M (U3NYECKUE MPOLECcChl MepepabOTKH ChIpbs B MPOAYKTHI.
MHOro(yHKIIMOHAJIBHOCTh XMMHYECKOTO TPOU3BOACTBA - TOJY4YEHHE IPOJIYKTOB, JHEPro- M
pecypcocOepexxeHne, MUHUMHU3ALMSA BO3JCHCTBHS Ha OKpyXawllyio cpeny. OOmas cTpykTypa
XUMHUYECKOTO MPOM3BOJCTBA - COOCTBEHHO XHMHUYECKOE IPOM3BOJICTBO, XpPAaHEHHUE CBIPbS H
MIPOYKIIMH, TPAHCIIOPT, CUCTEMBI KOHTPOJIS ¥ Oe30nacHOCTH. OCHOBHBIE MOICUCTEMBI XUMHUYECKOTO
MPOU3BOJICTBA - TOJrOTOBKA CBIPbS M MaTEpUAIIOB, XUMHUYECKHE U (DU3UKO-XHMHUYECKUE
MpEeBpalIeHNs. BbIIEJICHHE NPOAYKTOB, O0O€3BpEKMBaHUE YTHIM3AlMS OTXOJOB, TEIUIO- U
sHeprooOecrneyeHre, BoONOANOTOBKA, YIpaBiIeHne Ipou3BoACTBOM. OCHOBHBIE TEXHOJIOTHMUYECKHE
KOMITOHEHTHI - ChIPb€, BCIIOMOTaTeNIbHbIE MaTepUalibl, OCHOBHOW U JIOTIOJHUTEIbHBIA MPOIYKTHI,
OTXOJIbl, PHEPreTHYECKHE Pecypchl, 00OpYAOBaHHE, CTPOUTEIbHBIE KOHCTPYKIUH M TNPHOOPHI,
ITPOU3BOJICTBEHHBIN NIEPCOHAIL.

KauecTBeHHBIE M KOJIMYECTBEHHBIE I10KA3aTEIN XWMHUYECKOIO IPOU3BOACTBA: TEXHOJIOTHYECKHE
[IOKA3aTeIu - MPOM3BOAUTEIBLHOCTh M MOLIHOCTh IPOM3BOJCTBA, BBIXOJ NPOAYKTA, PACXOIHBIC
KO3 (ULHUEHTBl MO CHIPbI0 M DSHEPIrUH, HHTEHCHBHOCTh IPOIIECCOB, KayecTBO MPOIYKTa;
HSKOHOMHYECKHE TIOKa3aTeld - Ce0eCTOMMOCTh MpPOAYKTa, NPUBEACHHBIC 3aTPAaThl, YIEIbHbIC
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KallUTAJIbHBIC 3aTPAThI, IIPOU3BOAUTCIIBHOCTD TPYAdd,; SKCITYAaTAIMOHHBIC ITOKA3aTC/IN - HAACKHOCTDb

u Oe3zomacHOCTh (YHKUMOHHUPOBAHHMSI CHUCTEMBI, UYYBCTBHTEIBHOCTb, PEryIUPYEMOCTh U
YIPaBISIEMOCTh IIPOLIECCA; COLMAIbHBIE IOKa3aTeNM - BO3JEHCTBUE HA OKPYKAIOILYIO Cpeny,
0€30MacHOCTh 00CTYKUBaHHUS, CTETICHb MEXaHU3AI[MN U aBTOMAaTHU3aI1H.

1.3. CoIpbeBbie pecypchl, BOJa U SHEPrusi B XUMHUECKOM ITPOU3BOJICTBE.

Knaccuukanusi ChIppeBBIX PECypcOB IO pPA3IUYHBIM TpU3HAKaM - (Ha30BOMY COCTOSHHUIO,
MPOUCXOXKACHUIO, HCTOYHUKAM. MHUHepanbHOE CbIpbe (PyIObl U TIOJE3HBIE HCKOIAEMBbIE),
OpPraHMYECKOE IPHUPOAHOE ChIPbE (TOPIOYME HCKONAEMbIE), PACTUTEIBHOE M JKUBOTHOE ChIPhHE,
BTOPUYHOE CBIPhE - WX HCIOJNb30BaHME U MyTU mepepaboTku. OCHOBHBIE CIOCOOBI MEPBUYHOM
00paboTKH ChHIpbs (OOoTamieHue, OYMCTKA, IMOATOTOBKA K TPAHCIOPTHPOBKE M TEpepadOTKe).
[lonsiTHe, CymHOCT U TNPUMEPHI YIUIYOJNIEHUS HCIOJB30BAaHUS CBIPbS, KOMOMHHMPOBAHHUS
MIPOU3BOJICTB M KOMIUIEKCHOM MEPepadOTKU CHIPbHSL.

3HaueHue ¥ UCMOIb30BaHUE BOJBI B XUMUUECKUX MPOou3BoAcTBax. Mictounuku Bojbl. TpeGoBanus K
TEXHOJIOTUYECKOW U OBITOBOW BoJe. [IpOMBINIIICHHAS TOATOTOBKA BOJBI U METOJBI €€ OYHCTKHU OT
npumeceil. OCHOBHBIE METOJbl KOHTPOJS KadecTBa BOJAbI. OKOHOMHS BOJOMOTPEOJCHUS B
Mpou3BOJICTBE. Bomoo0opoTHBIE cHcTeMbl. Buabl W HCTOYHUKH OSHEPTUM B XUMHUYECKOM
MPOMBIIIJIEHHOCTH. Macmrtalbl moTpebsieHuss U CIOCOObl YMEHBIIEHUS! YHEPTeTUYECKUX 3aTpart.
CyIHOCTh U IPUMEPBI PETEHEPALUU U PEKYNEepallui 3HEPTUN. DHEProTEXHOJOTUYECKHE CHCTEMBI.
BropuuHsbie sHEpreTHUECKHUE PECYPCHI.

Mooyne 2. Teopemuueckue 0CHO8bL XUMUUECKUX RPOUECCOB U PEAKMOPOE

2.1. OCHOBHBIC OTIPEICIICHUS U TIOJIOKEHUS

DuzuKko-xumuieckue 3aKOHOMEPHOCMU  XUMUYECKUX NpespawyeHull - CTEXUOMETPUYECKUE,
TepMOJUHAMHU4YecKne, KuHeTudeckue. [lokasatenu XHMMHUYECKOTO TMpEBpallleHUsi - CTENeHb
MIPEBPAICHUS, BBIXOJ] MPOJYKTa, HHTErpaibHas U JuddepeHIraTbHas CeICKTUBHOCTH, CKOPOCTH
pEaKIuu 1 MpeBpalleHus: peareHToB.

2.2. XUMHAYECKUH TpoIIece.

XUMUYEeCKU TpoIlecc - B3aUMOJIECHCTBHE XUMUYECKOTO TMpeBpalleHus W (PU3NMYecKux SBICHHI
IepeHoca, B OCHOBHOM, Ha MOJIEKYJISIpHOM ypoBHe. Knaccudukanus XMMHYECKUX IMPOLECCOB IO
pa3NMYHBIM TpPU3HAKAM - XUMHYECKUM (BHJ XUMHYECKOW pEaKkIuh, TEePMOJUHAMUYECKHE
XapaKTepUCTHKH, CXeMa MpeBpallieHuil) 1 (pa3oBbIM (YUCIIO U arperaTHOE COCTOsTHUE (a3).
T'omocennvlil xumuueckuii npoyecc. OnpeneneHue u npuMepsl. BirusHue XUMUYeCKUX MPU3HAKOB U
YCJIOBHH MPOTEKaHMS Tpolecca Ha ero nokaszarenu. CrocoObl HUHTEHCU(PUKAIIUH.

[TonsTHe onTUMaNbHBIX TemmepaTyp. OnTUManbHbIe TEMIIEPATYPHI 17151 OOPATUMBIX U HEOOPATUMBIX
9K30- ¥ SHAOTEPMUUYECKUX PEAKIIHM.

T'emepocennvlii (Hexamanumuueckuti) xumuueckuti npoyecc. Onpenenenve u npumepbl. CTpykTypa
mporecca U ero cocrapistomue (craauu). Habmonaemas cKOpOCTb XMMHYECKOTO IMpPEBpaIlleHUs..
Ob6nacTH (peXUMbI) MPOTEKAHUS MIPoLIecca, TUMUTHPYIOIIAs CTAIHS.

I'eteporennsiii XUMHUECKUN TIporiecc "ea3 (dcuoxocms) - meepooe". OBOCHOBaHME, TOCTPOCHUE U
aHaJIU3 MaTeMaTH4YeCKOW MOJENW MJs peakuuil ropeHus (Mmozaens "cxxumaromasics cdepa') u
TOMOXMUMHYECKON (Moaens ''c HeB3amMmojeicTByromuM siapom"). Habmomaemas CcKOpOCTb
MIPEBPAICHUS, BPEMsI TPEBPAIICHHS U ITyTH HHTCHCU(PUKAIIAH JIJTSl PA3IMYHBIX 00JIACTSH TPOTEKAHUS
mporecca.

['eTeporeHHbIil XUMUYECKUM TIpoTIecC "2a3 (dcuoxocms) - sHcuoxocms'. OOOCHOBAHUE, TOCTPOCHHUE U
aHalM3 MaTeMaTuueckoil moaenu. HaOmromaemasi CKOpOCTh MpEBpaIeHHs] U 00JIACTH MPOTEKAHUS
npouecca. [lytu uateHcudukanuy Ui pa3InyHbIX PEKUMOB MpoIiecca.

Kamanumuuecxuii npoyecc. Onpenenenue, KinaccupuKarus, IpuMephl.

['eTeporennsiii karanu3 Ha TBepAOM Katanuzatope. OOOCHOBaHWE, IIOCTPOCHHE U aHAIU3
MaTEeMaTHYECKONH MOJIeNM Ha KAaTaJTUTHYEeCKOH MOBEPXHOCTH M B MOPUCTOM 3€pHE Karaiam3aTopa.
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HaGmonaemasi ckopocTh mpeBpalieHus u o01acTu mpoTekanus mporecca. CTeneHb NCMOIb30BaHuUs
BHyTpeHHel noBepxHocTH. [lyTy nuHTeHCH(UKauy KaTaTuTHYECKUX MPOIIECCOB.

2.3. XuMHUYECKHI peakTop.

Onpedenenue u HazHaueHue Xumuiecko2o peaxmopa. PeakTopbl B XUMHYECKUX UM HEXMMHUYECKHX
OTpaciiAX MPOMBIIUIEHHOCTH. O030p THUIOB XMMHYECKHX PEAKTOPOB, UX CTPYKTYpPHBIE 3JEMEHTHI
(peakLMOHHas 30HA, YCTPOHCTBAa BBOJA U BBIBOJA, CMELICHMsS, PA3ACICHUS WM paclpeicsieHus
MIOTOKOB, TEMJIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIE IIPOLIECCHI U SIBJICHUS B HUX.

CucremaTtu3anys MpoLeccoB B XMMUYECKOM PEaKTOpe MO MacmTady WX MPOTEKAHUS: XUMHUYECKas
peaxius, XUMUYECKH TpoIecC B 3JIEMEHTaApHOM 00BbeMe, MPOIIECCHl B PEaKIIHOHHOM 3JIEMEHTE U B
peakTope B II€JIOM, - MX B3aUMOCBSI3b M HEpapXHUyecKas CTPYKTypa MaTeMaTU4eCKOM MOJENH
nporecca B peakrope. [Ipumepsl mporieccoB B pa3iuYHbIX BUJIaX XUMUYECKHX PEAKTOPOB.
Knaccudukanus mporeccoB B peakTopax Mo pa3iindHbIM IPU3HAKAM - BUJ XMMUYECKOTO IpoIiecca,
OpraHuzalys IOTOKOB PEareHTOB (CXeMa JIB)KEHUSI PETeHTOB Yepe3 PeakTop, CTPYKTypa MOTOKOB B
pPEaKMOHHON 30HE), OpraHM3alMsl TEIUIOBBIX MOTOKOB (TEIUIOBOM PEXKUM, CXeMa TEIJI000MEHa),
CTAllMOHAPHOCTH MpoIiecca.

ObocHosaHnue u nocmpoeHue MamemamudecKol Mooeau npoyecca 8 peakmopax pazindHoro THMa
KaK CHUCTeMbl ypaBHEHUN MaTEpUaIbHOTO M TEIJIOBOrO 0allaHCOB HAa OCHOBE JIAHHBIX O CTPYKTYpe
MIOTOKA, XMMUUYECKUX MPEBPALLEHUSX, IBJICHUAX [IEPEHOCA TEIJIa U BELIECTBA U UX B3aUMOJICHCTBUU.
CucremaTu3zanus 1 Ki1accuuKamms MaTeMaTHYeCKIX MOJIEJIeH MPO1IeCCOB B peakTopax.
H3zomepmuueckue npoyeccol 6 Xumuueckom peakmope. BiusHue CTpyKTypbl MOTOKa (HMA€albHOE
CMEIIIEHUE U BHITECHEHNUE), CTAIIMOHAPHOCTH Mpoliecca (IPOTOUYHBIN U NEPUOANYECKUN ), TAPaMETPOB
U YCJIOBUH IPOTEKaHUs Ipoliecca (TeMIeparypa, KOHLEHTpalys, JaBjlIeHUEe, 00beM PEaKIIMOHHON
30HBI, BpeMsl), BUJIa XUMHUYECKOI peakuuu (IpocTast U CIoXKHas, oOpaTumasi U HeoOpaTuMasi) U ee
MapaMeTpoB Ha MNpopWIM KOHUEHTpalMid M TOKa3aTeld Impolecca B peakTope (CTEeNeHb
IIpeBpaIleHHs], BEIXOJI IPOIYKTa, CENIEKTUBHOCTH npoliecca). OCHOBBI pacyera Mpoliecca B peakTope.
ConoctaBnenue 3((PEKTUBHOCTU MPOIIECCOB B PEAKTOpaxX, OMUCHIBAEMBIX MOJEISAMH HICATbHOTO
CMEUIEHUS U BBITECHEHUSI.

Heuzomepmuueckue npoyeccol 6 xumuueckux peaxmopax. OpraHu3anusi TEIUIOBBIX HOTOKOB U
PEeXUMOB B XMMHUYECKHUX peakTopax. PacmpeneneHue temmeparypbl, KOHIEHTPALMM U CTENEHU
MIPEBPALICHHS B PEAKTOpPE B PEXKHMMaxX HI€aJIbHOTO CMEIICHUS U BBITECHEHUs, ainadaTUYeCcKOM U C
TeriooOMeHoM. CBsi3b TeMmepaTypbl M CTENEHHM NpeBpalleHHs B aauadaTHYecKOM Ipoliecce.
ConocraBieHe ¢ U30TEPMUYECKUM PEKUMOM.

Yucno u ycmouyugocms cmayuOHAPHbIX PedtCUMO8 B PEAKTOPaxX UAEATBHOTO CMEIIEHHUS.

2.4. TIpoMBITIIIEHHBIC XUMHYECKHE PEAKTOPBHI.

Ha xoHKpeTHbIX mpuMepax MPEAMETHO paccMaTpHUBAIOTCA MPOMBILIUICHHBIE PEAKTOPbl s
MIPOBEJICHUSI TMPOIIECCOB TOMOTEHHBIX, TE€TEPOT€HHBIX M KaTaJUTHYECKHX - THUIIBI PEaKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTH PEXHUMa, 00JIACTH UCTIOIb30BAHUSI.

Mooynb 3. Xumuueckoe npou3e00cmeo, Kaxk xumuko-mexuonozuueckas cucmema (XTC).

3.1. CTpykTypa 1 OnucaHne XUMHUKO-TEXHOJIOTUIECKOM CUCTEMBI.

XuMH4eckoe MPOU3BOJACTBO Kak XUMHKO-TexHonoruueckas cucrema (XTC). Ilonstue cucremsl u
XTC. CocraB XTC: snemMeHTBI, CBS3M, NOJACHUCTEMBI, - W HX pealn3alys B XUMHYECKOM
MIPOU3BO/ICTBE.

Onemenmur XTC. VX knaccudukanus o BULy IpOLECCOB U HA3HAYECHHUIO (3JIEMEHTHI MEXaHHUUECKHe,
THUIPOMEXaHUYECKHE, MAaCCOOOMEHHBIE, TEIUIOBbIE U XUMUUECKHE, JIIEMEHTHI YIIPABICHUS).
Texnonocuueckue cesa3u anemenmose XITC (moroku). IlocnenoBaTtenbHasi, mapasuielibHas,
pa3BeTBJICHHAs, TTOCIIEIOBATEILHO-00BOAHAs (Oaiimac), oOpaTHas (PEIUKII) TEXHOIOTUYECKHUE CBS3H.
HX cxeMbl 1 Ha3HAYECHHUE.

Onucanue XTC. Bunel mozneneit XTC - onmcarensHble U rpadudeckue. OnucaTebHbIe MOJEIH -

45



XMUMHAYECKas CXeMa M Maremarthyeckas Mopaenb. ['paduueckue mopenu - (QyHKUMOHAIbHASI,
TEXHOJIOTHYECKasl, CTPYKTypHasi W Jpyrue (cnenuaibHbie) cxeMbl. Ha3zHaueHue, mMpuUMEHEHUE U
B3aUMOCBS3b MOJIENEH.

3.2. Anaimu3 XTC. Ilonstue, 3anauu u pe3yibrarsl ananuza X TC - cocrosiaue XTC, MaTepuanbHbIii 1
TETJIOBOM OaaHChl, IOKA3aTeIN XUMUYECKOTO IIPOU3BOICTBA.

Cesoiicmeéa XTC kax cucmemwl. llosBnenne B XTC HOBBIX KaueCTBCHHBIX CBOMCTB, HE
MIPOSBIISAIONINXCS. B OTJEJIBHBIX 3JIEMEHTaX: B3aMMOCBS3aHHOCTh PEXHMOB 3JIEMEHTOB, pa3linyue
ONTUMAJIbHOCTU 3JEMEHTa OJMHOYHOIO M B CHCTEME, YCTOWYMBOCTD M CYILIECTBOBaHHE
CTallMOHAPHBIX PEKUMOB U JIp.

Mamepuanvnviti u mennogoti 6anancei. OCHOBA MaTepUAIbHOTO W TEIUIOBOTO OalaHCOB - 3aKOH
COXPAaHEHUS MacChl U 3HEpruu. MeToJIuKa COCTaBJICHMS M pacueTa MaTepHUaJbHBIX U TEIJIOBBIX
6amancoB XTC u ee noacucrem. OcobeHHOCTH pacuera OagaHCOB B cXeMax ¢ pernukioM. DopMel
MpeACTaBICHUS OalaHCOB (TabJIUIIBI, TUArPaMMBI | JIp.).

MartepuanbHblii  OaaHC 11 MAacCOOOMEHHBIX M PpEaKLMOHHBIX 3JEMEHTOB. lcnonb3zoBaHue
CTEXUOMETPUYECKUX, TEPMOAMHAMUYECKUX M  MeX(pa3HbIX  OalaHCOBBIX  COOTHOIIEHHIA.
CrexroMeTpUUecKUe COOTHOUIEHMSI M UX pa3HOBUAHOCTH. CTENneHb MCIIOJIb30BaHMS ChIPHEBBIX
PECYpCOB.

DOHTaNbIUIHBIN, SHEPreTUYeCcKuil (Mo MOJHOW SHepruu) u skcepruueckuid O6amancel u KITA. Ux
COIIOCTaBJICHUE U HcToNb30BaHue B aHanmn3e XTC.

3.3. Cunrte3 XTC. Ilonatue W 3azauu cuHTe3a (nmoctpoeHusi) XTC. OcHOBHble 3Tambl
paspabotku XTC. Posb MaTeMaTHUYECKUX U 3BPUCTUYECKUX METO/OB.

Ocnognvie konyenyuu npu cunmesze XTC: TOJHOE HCIIOJIB30BAHUE CHIPHEBBIX U SHEPreTUYECKHUX
pecypcoB, MMHMMH3AIMs OTXOJ0B, ONTUMAJIBHOE MCIOJB30BaHUE anmnaparypsl. x cogepxanue u
crocoOb! peanuzannu. KoMOMHMpOBaHHBIE NMPOU3BOJCTBA, COBMEIIEHHBIE MPOIECCH, BTOPUUYHBIE
JHEPreTUYECKHUE PECYPCHI, IHEPIOTEXHOJIOTNYECKHE CUCTEMBI, TepecTpanBaeMble X TC, 3aMKHYTBIE,
MaJ00TXO/IHbIE MPOU3BOJICTBA - UX MOHATHS, OCOOEHHOCTH U IPUMEHEHHUE.

OoHopoouvie mexHono2uYecKue cxemvl: CHCTEMAa PEKYINEpaTUBHOIO TEIUIOOOMEHa, CHCTeMa
pasfesieHnss MHOTOKOMIIOHEHTHOM cMecd, cuctemMa peakTopoB. OCHOBBI TOCTPOEHHUS UX
ONTUMAJILHON CTPYKTYPHI

Modyab 4. Illpomvlunennsle xumuueckue npou3eo0cmaed.

XUMUYEeCKHEe MPOU3BOJCTBA PACCMATPUBAIOTCS MPEIMETHO Kak peaju3alus H3y4YeHHBIX
TEOPETUYECKUX OCHOB XHMHUKO-TEXHOJIOrHUecKux mnpoueccoB M XTC, KOHUENIMI MOCTPOCHMS
BbicOKOA(ppexTrBHOM XTC. OCHOBHOM akLEHT [enaercd Ha (PU3MKO-XMMUYECKHUE OCHOBBI
KOHLEMNIUH TOCTPOEHUS TEXHOJIOTMYECKON CXEMBI IIPOU3BOCTBA U €r0 IOJICUCTEM.

e [Ipon3BOACTBO CEPHOI KUCITIOTHI.

e [IpousBoACTBO aMMHaKa.

e [Ipon3BOACTBO a30THON KHMCIIOTHI.

e IIpousBoxacTBo cTUpoIa.

Mooyns 5. Cospemennvie menoeHyuU 6 pa3eUMuUU XUMUYECKOU MEXHOI02UU.

5.1. IlepceKTUBHBIE UCTOYHUKH CHIPBS U SHEPTHH.

5.2. HoBble XMMHKO-TEXHOJIOTMYECKUE MPOLECCHI M CIIOCOOBI MOTyUEHHsI TPOTYKTOB.
Hanorexnomorus.

5.3. CoBmemeHHbIe mpotiecchl. [ HOKHe 1 mepecTpanBaeMble TEXHOTOTHYECKHE CXEMBI.

5.4. Teky1iee cOCTOSSHUE XUMUYECKOHM MPOMBIIIJIEHHOCTH B MUPE U TEHJICHIIUHU €€ Pa3BUTHSI.

5.5. Kitacrepusanus XuMu4ecKol IPOMBIILITIEHHOCTH.
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4.00beM H3yuyaeMoii T CUUTITTHHBI

Bunbr yueOHOM paboThl 3au. en. AK. 4ac.

O0mas TpyA0eMKOCTh JMCHHUIIIMHBI 110 Y4eOHOMY IVIAHY 7,0 252
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 2,22 80
Jlexuuu (Jlek) 0,89 32
[TpakTaeckue 3arstus (I13) 0,89 32
JlaGopaTtopusie 3ansatus (J13) 0,44 16
CamocrositesbHas padora (CP): 3,78 136
CamocTosiTeTbHOE U3YUYCHHE PA3/IeNIOB JUCITUILIMHBI 3,78 136
Buabl koHTpOJIA:

3a4eéT ¢ OLeHKOM - -
IMoaroToBKa K 3K3aMeHy 1,0 36

Bunasr yue6HOI paboThI 3au. en. Actp. vac.

O0mas Tpy10eMKOCTb JMCUUILIHHBI 10 Y4e0HOMY ILIAHY 7,0 189
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 2,22 60
Jlexruu (JIek) 0,89 24
[Tpaktuueckue 3anstus (I13) 0,89 24
Jlabopatopusie 3ansarust (J13) 0,44 12
CamocrositeabHas padora (CP): 3,78 102
CamocTosATeIbHOE U3YUYECHHE PA3/IeI0B AUCITUILIMHBI 3,78 102
Buasbl koHTpOJIA:

3a4eT Cc oueHKoi - -
IToaroroBka K 3K3aMeHy 1,0 27

AHHOTanus padoyeil NporpaMmMsl JMCUUIIMHBI «OCHOBBI JKOHOMMKH M YIIPABJICHUS
npoussoacreom» (b1.6.17)

1 IleJb AWMCUMIUIMHBI - SBJISETCA MOJMYyYEHHE CUCTEMbl 3HaHMH 00 HSKOHOMHYECKUX
3aKOHOMEPHOCTAX (PYHKIMOHUPOBAHUS MPOMBIIIIEHHOIO MIPOU3BOJCTBA B CUCTEME HAIlMOHAJIBLHOU
HSKOHOMHKH, O00y4eHHE 3KOHOMHYECKOMY MBIIUICHHIO U HCIOJIb30BAHUIO MOJYYEHHBIX 3HAHUHM B
MIPAKTUYECKON IEATEIbHOCTH.

2B pesyabrare u3yuyeHHs AUCHUILVIMHBI oOydamommiics 10 Nporpamme

0akajaBpuara JOJIKeH: 007aJaTh  CICAYIOUIMMH  KOMIETEHLUMSMH:  CIIOCOOHOCTHIO

UCIIOJIb30BATh OCHOBBI SKOHOMHYECKHX 3HaHHU B pa3In4HbIX cpepax aesteabHoctu (OK-3);
3Hamb: OCHOBBI SKOHOMHKHU B Pa3jMUYHBIX cepax KU3HEIESATeNbHOCTH; HOPMAaTUBHBIE IPABOBbHIE
aKThl, PErJaMEeHTUPYIOIIUE JeATeNbHOCTh MNPEANPUITUS; METO/Abl pa3padOTKH ONEpPaTUBHBIX U
IIPOM3BOJICTBEHHBIX IJIAHOB; METO/BI M CIIOCOOBI OIUIATHI TPY/A;
Ymems: cOCTaBIATH 3a4BKM Ha 0OOPYAOBAaHUE; COCTABIATH OTUETHI 110 BBHIIOJHEHUIO TEXHUYECKUX
3aJlaHuM; COCTABIISATh TEXHUUECKYIO JOKYMEHTAIMIO; OPraHu30BaTh paboTy KOJUIEKTHBA B YCIOBUSX
JIeWCTBYIONIETO MPOU3BO/ICTBA; TOTOBUTh MCXOJHBIEC JaHHBIE /Ul BbIOOpa M OOOCHOBAaHUS HAy4HO-
TEXHUYECKUX M OpTraHU3al[MOHHBIX PElIEHUIl Ha OCHOBE 3KOHOMHYECKOI0 aHallu3a; pa3pabaThiBaTh
OIepaTUBHBIE TIaHBI PAOOT MEPBUYHBIX MPOU3BOACTBEHHBIX MOJIPA3/IEICHUH;
Bnaoemv: MeronamMm M UWHCTPYMEHTAMU IPOBEACHUS DSKOHOMHYECKOTO aHajlu3a 3aTpar H
pE3yJIbTaTOB AEATENBHOCTH MPOU3BOACTBEHHBIX MOJPA3AEICHUN; HMHCTPYMEHTaMH IUIAHUPOBAHMS
U BBIIIOJHEHHS] MEPONPUATUIN IO NMPOU3BOACTBY NPOAYKLIHH; OCHOBAMHM JKOHOMMYECKHMX 3HAHUU B
pa3NUYHbBIX cepax KUZHEAEATEILHOCTH.

3 Kparkoe conepxxaHue IMCUUILIAHBI
Mooynw 1. Beeoenue. Ocro6vl polHOYHOU IKOHOMUKU
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11 3Skxomnomuueckue nompebnocmu, d61a2a u pecypcovl. IKOHOMUUECKUE CUCHEMbL U UX
cyugnocmsp. OOIIECTBEHHOE MPOU3BOJCTBO M 3KOHOMHYECKHE OTHOIIEHHUA. [Ipon3BOACTBEHHBIE
BO3MOKHOCTH OOIIECTBAa M IKOHOMHYECKHH BBHIOOP. KpuBasi mpoM3BOACTBEHHBIX BO3MOKHOCTEH.
3akoH yObIBaromIel NpeaenbHON MOIe3HOCTUM. THIIBI U MOJAETH SKOHOMHUYECKUX CUCTEM. DIEMEHT
HKOHOMHYECKOH cucTeMbl. TpaaunnonHas skoHoMuueckas cuctema. CoOCTBEHHOCTh: (POPMBI M ITyTH
UX NpeoOpa3oBaHHUs.

12 Puinounsiii mexanusm cnpoca u npeonoxcenusn. CogepuieHnas u HecoeepuieHHas
KouKypenyuu. ToBapHbIM (PHIHOYHBIN) TUI OOIIECTBEHHOTO MPON3BOACTBA. CYIIHOCTh M YCIOBUS
BO3HUKHOBEHHMS pbIHKA. Bubl pIHKOB U UX CTpyKTypa. @yHKIMU ppIHKA. ToBap M €ro cBOMCTBA.
Chopoc u mnpennoxxeHue Ha pbIHKE. lIoHATHE «BIACTUYHOCTBY. OJIACTUYHOCTH CIpoca U
IIpeIOKEHUs, ToueuHast U ayroBas. COBEpIIEHHAs U HECOBEPIIEHHAs: KOHKYpEeHIUU. MoHOIOHS.
Maxkcumu3zanust IpuObUT MOHOMIOIUCTOM. OJIUTOMOIHS.

13 Ionamue nayuonanbHoll IKOHOMUKU, OCHOGHDBLE MAKPOIKOHOMUYECKUE NOKA3amenu.
[ToHATHS COBOKYIHOTO CHpOCa U COBOKYITHOTO TMPEMJIOKEHHUs, (AKTOpPbI, BIUSIONIME Ha UX
n3menenusd. [lorpebienus u cOepexeHus. JKOHOMUYECKHit Kpyrooboport. [IponsBoacTo, 0OMeH u
pacnpenenenue. [lorpednenue, coepexxenre, UHBECTUIIMH TOBAPOB U YCIIYT.

14 @umnancosan cucmema u ¢punancosas nonumuxa oougecmea. 1 oCynapCTBEHHBIH
OFO/KET M TOCYAapCTBEHHBIN noiT. Hanorn u Haiorosast cucrema.

Mooyns 2. JkonomuuecKkue 0cHOGbl ynpasienus nPou3600Cmeom

21 Ilpeonpusamue Kaxk cyOveKm pbIHOYHO20 X03AUCMEd. DKOHOMHYECKHE 3aKOHBI U
0CcOOEHHOCTH X MPOSBICHUS HA MPEANPUIATHN. Posb crienmanrcTa XuMHUYeCKOW MPOMBIIIICHHOCTH.
[Ipennpusitue B cucteMe pBHIHOYHOM »KOHOMUKH. Ilpeampusrue — kak cyOBeKT W OOBEKT
MpEeANPUHUMATENbCKON  NI€ATENbHOCTU.  3aKoHojarenbHass ~ 0aza  MpearnpUHUMATEIbCKOM
NesATeNbHOCTH. HopMaTHBHO-TIPAaBOBBIE aKThl, PErVIAMEHTHPYIOIIME AEATEIbHOCTD IPEATIPUATHS.
OpraHu3alnOHHO-TIPaBOBbIE (POPMBI ITPEANIPUHUMATEIBCKOM 1€ATEIbHOCTH U KPUTEPUHU UX BBIOOpA.
®opmbl COOCTBEHHOCTH. BHEIIHASA ¥ BHYTPEHHSS cpejia MpeIpusTUs.

22 Mamepuanvho-mexnuueckasa 6aza npouzeoocmea. CplpbeBas U  TOIIUBHO-
sHepretTuyeckas  0a3za  XMMHUYECKMX  HpOM3BOJACTB. IIpoW3BOJACTBEHHass  mporpamMma H
MIPOM3BOJICTBEHHAs] MOUIHOCTh Ipeanpustus. KauecTBo M KOHKYpEHTOCIOCOOHOCTH MPOIYKIHH.
DKoHOMHUYecKoe 000CHOBaHUE BbIOOpa ChIpbs M TOIUIMBA. PecypcocOepekenue. AlbTepHATUBHBIE
WCTOYHUK ChIpbs U 3Hepruu. OpraHuzanus CKiIaJcKoro Xo3siicraa.

23 Mamepuanvno-mexnuueckue pecypcol npeonpuamus. OCHOBHbIE POU3BOJCTBEHHBIE
(OHIBI XUMUYECKUX MPEIIpUITUN: TTOHATHE, Kiaccudukanus u ctpykrypa. [londarue u crpykrypa
OCHOBHBIX cpeicTB. OlLleHKa OCHOBHBIX cpelcTB. MeTo/bl OIleHKH OCHOBHBIX (hoHI0B. Ilokazarenu
HCIOJIb30BaHUsI OCHOBHBIX MPOU3BOJACTBEHHBIX (hOHI0B. MI3HOC U aMOpTHU3aIisi OCHOBHBIX (POH[IOB.
Onenka 3 peKTUBHOCTH UCTIOIb30BaHUS OCHOBHBIX ITPOM3BOACTBEHHBIX (hOHI0B. Bocmipon3BoacTBO
OCHOBHBIX cpesicTB. OOOpOTHBIE CPEICTBA MPEAIPUSITUS: IOHSATHE, COCTaB U CTPYKTypa. McTouHuKH
¢dopmupoBaHus 000pOTHBIX cpencTB. OOopaurBaeMOCTh OOOPOTHBIX CpPEACTB. MaTepualibHbIe
3amackl Ha npeanpusaTiu. OnpeneneHne NoTpeOHOCTH B 00OPOTHBIX CPENICTBAX.

24 Tpyoosvie pecypcovt npeonpusamus. [lepcoHan npeanpusTis U ero cTpykrypa. OCHOBBI
OpraHM3alyy Tpylda Ha NpeanpusaTHH. DPQPEKTUBHOCTh HCIIOJIB30BAHUS IEpCOHANa U paboyero
Bpemenu. [IpomsBoauTensHOCT Tpyda M omulata Tpyaa. OpraHuzaius 3apaOOTHOM IUIaThl Ha
npennpustTi. CoctaB M CTPYKTypa  NPOMBIIUIEHHO-TIPOM3BOACTBEHHOTO  IE€pCOHAa.
[Ipon3BOIUTENBHOCTh TpyJa: MOHATHE, MOKA3aTeldu M METOAbl M3MepeHus. VHauBuayanbHas U
oO1IecTBeHHAs TPOU3BOIUTENLHOCTD Tpyaa. Pe3epBbl v (pakTOphI MOBBIIIEHUS TPOU3BOIUTEIILHOCTH
TpyAa. @OpMBl, CUCTEMBI U pa3Mep OILIAThI TPYAa HA IPEIIPUITHH.

Mooynb 3. TexHuKo-IKOHOMUUECKUII AHATIU3 UHHCEHEPHBIX PeUleHUTl
31 Joxoovt u pacxoovt na npouzeo0cmeo, u peanuzayuio nPoOyKuuu RPeonpusmu.
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Wznepxkn  mpowm3BoACTBa TPOAYKIHH  (CeOECTOMMOCTB), MPUOBUIb, PEHTA0ENIBHOCTh W
eHooOpaszoBanue. [ToHsTHE 3aTpaThl HA MPOU3BOICTBO U PEATH3ALUIO MPOTYKINH (CeOECTOMMOCTS).
Bunsl u 3nauenue kinaccudukanuu 3arpar. CTpyKTypa 3aTpaT Ha MPOU3BOACTBO M pEaTU3aIUI0
npoaykiuu. OcoOEHHOCTH pacyeTra 3arpaT Ha MPOM3BOACTBO W pealU3allii0 MPOAYKIUU B
KOMIUIEKCHBIX MPOU3BOACTBaX. OCHOBHBIE MYTU CHMIKEHUS 3aTpAaT Ha MPOU3BOJCTBO MPOTYKIIUH.
Hoxonel mpennpustus. [lonstue npuObuid M [O0X04a NPEANPUSTHSA, METOAbl HUX pacyeTa.
PenTabenbHOCTD, €€ BUIBI U METOABI pacuera. [lyTu moBbIIeHns NPUOBLIM U PEHTA0ETHLHOCTH Ha
MPeaNPUATHSIX.

32 Ienoobpaszosanue u uenosaa nonumuka. lleHa Ha TNPOAYKIMIO W TMPHHLUIBI
neHooOpazoBanus. Buzabl neH. CTpykTypa LIeHbI, cucTema IeH. B3auMocBs3u IIeH U U3JEpiKeK.
IlenoBas nonutuka. Pa3paboTka leHOBOW cTpaTeruu.

33 Dunancoso-Kpeoumuvle OMHOUIEHUA NPEONPUAMUIL U CUCIEMA HATI02000710M4CEHUAL.
[TonsTue, coctaB u cTpyKTypa ¢uHaHCOB mpeanpusaTus. CylHOCTh, GYHKIMH U 337a4i (DUHAHCOB
npennpusaTis. CoOCTBEHHbIC W 3acMHBIE (DMHAHCOBBIE PECYpChl. bamaHc OXOMOB M PacxXoJIoB.
Hanorosas mnonutuka. IlpuHnunel HanorooOnoxkeHus. Hajorm M 1uiatexu, yCTaHOBJIEHHBIE

3aKOHOAATEITLCTBOM: BHJIbI, CTABKH, OOBEKTHI HAJIOTOOOI0KEHHS U CPOKH YILIATHI HAJIOTA B OFOJIKET.
4.00b€M yueOHOM TUCUMILTHHBI

Bugsl yaeOHO paboThI 3au. en. AK. yac.
O0mas TpPyA0EMKOCTb JMCIHIIIMHBI 110 Y4eOHOMY IVIAHY 4,0 144
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 0,88 32
Jlexunn (Jlek) 0,44 16
[Tpaktuueckue 3anstus (I13) 0,44 16
CamocrositesbHas padora (CP): 2,11 76
CamocTosITeTbHOE H3YUCHHE PA3/IeTIOB JUCITUTUTHHBI 2,11 76
Buasbl koHTpOIA:
3a4er ¢ oneHkom - -
KonTtakTHasi pa6oTa — NpOMeKYTOUHAA aTTeCTaAlUA 0,4
IToaroroBka K 3K3aMeHy 1 35,6

Bunasr yue6HOI paboThI 3au. en. Acrtp. vac.
O0mas TpPyA0EMKOCTh JMCIHHUILIHHBI 110 Y4eOHOMY IVIAHY 4,0 108
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 0,88 24
Jlexiuu (Jlek) 0,44 12
[TpakTiueckue 3anstus (I13) 0,44 12
CamocrositesibHas padora (CP): 2,11 57
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCLUIIIMHBI 2,11 57
Buabl koHTpOJIA:
3a4eér ¢ oueHkom - -
KonTakTHas padoTa — mpoMe:KyTOYHAasi aTTecTalust 1 0,3
IMoaroroBka k 3K3aMeHy 26,7

AHHOTanus padoyeil nporpammsl aucuuiiuebl «IIpasosenenne» (b1.5.18)
1. e AMCUMIIMHBI: OBJIAJICHHE OCHOBAMHU IPABOBBIX 3HAHUH; (OPMHUPOBAHUE NTPABOBOM
KYJbTYpPbl aKTUBHOTO, 3aKOHOIIOCIYIIIHOT'O TPaK/IaHUHA.
2.B pe3yabTare H3y4eHUs] IMCUHUILIMHBI 00Oydalolluiicd MO nporpamMme OakajlaBpuara
AOJKEeH: 00JanaTh CIEAYIOIIMMH KOMIIETCHIMSMHU: CIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI
NPaBOBBIX 3HAHUI B pa3nuyHbIX cepax kusHenesrensHocT (OK-4).

3Hamb: OCHOBBI POCCHUMCKON TPaBOBOM CHUCTEMbI M POCCHIICKOrO 3aKOHOAATENbCTBA, OCHOBBI
opranm3aliii ¥ (QYHKIHOHUPOBAHUS  CYyIE€OHBIX M  HMHBIX  [PABONMPUMEHHUTEIBHBIX U
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MPaBOOXPAHUTEILHBIX OpPraHOB; TMPaBOBbIE U HPABCTBEHHO-ITUYECKHME HOPMBI B  cdepe
npodeccuoHanbHON 1eATeIbHOCTH; MPABOBbIE HOPMBI, PErYIHPYIOIIME OTHOIIEHUE YeOBeKa K
YeJI0BEKY, OOIIECTBY, OKPYKAIOLIEH cpesie; mpaBa U 00SA3aHHOCTU TPaXKTaHUHA; OCHOBBI TPYIOBOT'O
3aKOHO/IaTEIbCTBA; OCHOBaMH X034UCTBEHHOTO 1IpaBa; OCHOBHBIE HaIpaBJICHUs
AHTUKOPPYILIUOHHOM eaTebHOCTU B POD.

Ymems: ucnonbp3oBaTh ITMUECKHUE U NPABOBBIE HOPMbI, PETYJIUPYIOLIUE OTHOLIEHHE YEIOBEKa K
YeJI0BEKY, O0IIECTBY, OKPYXKAIOIIEH Cpelie, MCIIOIb30BaTh ITpaBa M CBOOOIbI YEIOBEKA U TPAXKTaHUHA
pu pa3paboTKe COLHUANBHBIX MPOEKTOB; MCIOJB30BAaTh M COCTABJIATH HOPMATHUBHBIE U MPABOBBIC
JOKYMEHTBI, OTHOCSIIMECS K MPO(pECCHOHATBHON NEATEIBbHOCTH, MPEANPHUHUMATh HEOOXOIMUMBbIC
Mepbl K BOCCTaHOBJICHUIO HApYIIEHHBIX IpaB; pealn30BbIBATH IpaBa U CBOOOJbI ueJIOBEeKa U
rpakJaHHHA B Pa3IMYHBIX chepax KU3HEAeSITeTbHOCTH.

Braoemw: HaBbIKaMU IPUMEHEHMS 3aKOHOATENIBLCTBA IIPU PELLIEHUU IIPAKTUYECKUX 3a/1a4.
3.Kparkoe cogep:kanue TUCHUIINHBI:

[lonstue u npusHaku rocynapctsa. @opmsel rocyaapersa. @yHkuuu rocynapcrsa. [lonstue u
npu3Haky npasa. OCHOBHbIE NPABOBBIE CUCTEMBI COBPEMEHHOCTH. [loHsTHE M BUABI UCTOYHHUKOB
npaBa. OnpezesieHue 3aKOHA U MO/3aKOHHBIX aKTOB. [[eficTBUE HOPMATUBHBIX MPABOBBIX AKTOB BO
BpeMeHnu. OOpartHas cwia 3akoHa. [loHsTHE MpaBOBBIX HOpM, MX CTpyKTypa. Cucrema mpasa.
YactHoe u mybau4HOE TpaBo. MartepualibHOE U MpolieccyalibHoe mpaBo. [IpaBooTHOIIEHUE: O0BEKT,
CYyOBEKT U cojiepkanue nmpaBooTHomeHui. IOpuanaeckre GakTsl.

Koncturynus — ocHoBHoil 3akoH Poccuiickoit @enepanuu. deneparuBHoe ycTpoicTBO PO.
Cucrema rocyJapCTBEHHBIX OpPraHOB U IPUHLIMII pa3aeneHus Biactedl B PO. [lonsTue rpaxxiancTaa.
[Ipu3nanue, coOnroAeHNe, 3allUTa PABHBIX MPaB >KCHIIUH U MYXYHUH KaKk OCHOBHAs 00S3aHHOCTH
rocyaapcraa.

[TonsiTe u mpeaMeT aAMHUHUCTPATUBHOTO TipaBa. OOmas xapakrepuctuka Kogexkca PO
00 aJIMHHHUCTPATUBHBIX MTPABOHAPYIICHUSAX. AOMuHUCMpamuenvle npagonapyuwienus: TOHITHE U
[PU3HAKU. AOMUHUCMPAMUGHAA OMEEMCHEEHHOCIMb: TIOHATUE U TpUHIUIBL. [loHATHE, TpU3HAKK
Y BUJIBI QJIMUHUCTPATUBHBIX HAKa3aHUU.

IlonsTHE M NpeIMET YroJIOBHOTO IIpaBa. YTOJIOBHAs OTBETCTBEHHOCTB: IOHATHE, OCHOBAaHUE
BO3HUKHOBEHUA. [lonamue npecmynienusn: TnpusHaku, cTpykrypa. CocTaB NpecTyIUICHUS.
Coyuactue B mpectyruieHud. OOCTOATENbCTBA, MCKIIIOYAIOIIME MPECTYNHOCTh AesHus. Ilonstue,
eI M BUABl Haka3aHUU. Yz2o06nan omeemcmeeHHOCMb 3a CO6epuieHue npecmynjeHuil.
VYcioBHOE OCyXJleHHe, OCBOOOXKJIEHHME OT YIOJIOBHOW OTBeTCTBeHHOCTU. [Ipenmer u 0OBeKT
KpUMHHAJIUCTUKU. MeToasl W 3a7aud  KPUMHHAIUCTUKU. [lOHATHE KPUMHMHAIMCTUYECKON
uneHTudukanu. OObEeKThl U BUABl KPUMUHATUCTHUECKON naeHTHHUKAIMH. KpuMuHanucTuaeckas
TexHuKa. KpuMuHamicTuyeckas TakTHUKA.

DKOJIOTHYECKOE MPaBO: MOHATHE, MPEAMET METOJ U UCTOYHHMKHU SKOJIOrMUYecKoro npasa Pd.
[lonsTie, BUABI M CTPYKTypa SKOJOTMYECKUX MPABOHAPYIIEHWH, OTBETCTBEHHOCTb 3a HX
COBEPILECHHUE.

[Tonstue wundopmaru. OTBETCTBEHHOCTh 3a HapyIIEHHE 3aKOHOJATENbCTBA O 3allUTe
unpopmanuu. [ocymapcTBeHHas TaliHa: TMOHSATHE, 3allUTa, MPABOBOE  PETYJIUPOBAHHE
rocyJIapCcTBEHHOM, ciy>keOHON U mHOM mHpopMannu. KornpuaeHuanpHas nHboOpMaIus: MOHSITHE,
BHJIBI M 3alUTa. 3alIUTa NEPCOHATBHBIX JaHHBIX IPaKJaHUHA.

[TonsiTe, npeaAMeT U METOA IpakJaHCKOTO IpaBa. [loHsATHE rpa)/1aHCKOTO MPaBOOTHOIIEHUS,
ero crnenuduka. CTpykTypa rpaxaaHckoro npaooTHomeHus. [IpaBogeecniocoOHOCTh CyOBEKTOB
Ipa)IaHCKOro MpaBooTHOUIeHUs. ['paxnane kKak cyOBEKThI IpakAaHCKoro mpasa. PuU3nyecKkue u
IOpUANYECKHE JINIIA: TIOHITHE, Tpu3HaKy, kiaccudukarms. FOpuanaeckue daxtol. [IpaBo

cooctBenHoctu. [lonstue aBTOopckoro mpasa. llomste mnatentHoro mpasa. llonsTue
nHTe/eKkTyanbHol cooctBeHHOCTH (MC) 1 uckimountensHoro npasa. Knaccuduxarus UC. Cucrema

50



MIPaBOBOM OXPaHbl MHTEIUICKTYAIBHONH COOCTBEHHOCTH, aBTOPCKUX U MATEHTHBIX IPAaB.

[lonsiTue XO3sUCTBEHHOTO (MPEANPUHUMATENILCKOr0) TMpaBa. I[Ipeamer X034iCTBEHHOTO
(IpeanprHUMATENIBCKOr0) MpaBa, IMPU3HAKK, METOJbl IpaBOBOro peryiauposanud. llonsrue
X03iCTBEHHOW U MPEANPUHUMATEIIBCKON 1E€ATEIbHOCTH.

[IpaBoBOe€ perynupoBaHue CEMENHBIX OTHOILIEHUH. 3aKII0UeHHe U IpeKkpalieHue Opaka. [Ipasa
U 00S3aHHOCTH pojauTeneil u aetel. AnuMeHThl. DOpMBI BOCIUTAHUS JETEH, OCTaBIIMXCS Oe3
MOIIEYEHHS POJIUTEIICH.

[Ipeamer u meToa TpyAOBOro npasa. TpynoBOi AOTOBOpP: MOHATHE, CTOPOHBI, COACPIKAHNUE.
Pabouee Bpemsi. Bpems otapixa. Tpynoeie criopsl. Juciuminaa Tpya.

[lonsatne wu wucroku xkoppynuuu. HopmaruBHoe omnpeaenenue koppynuuu. IIpuunHbl
pactipocTpaHeHus Koppyniuu. Hakaszyemble M HeHakazyeMble (Gopmbl Koppynuuu. CKpBITBIE
(matentHsie) Qopmbl  kKoppynuuu. Dopmbl  Koppynuuu-npectymieHus. DopMbl  KOPPYHIUU-
npoctynka. P@opMbl MOJUTHYECKOW Koppynuuu. HopMaTuBHBIE ©paBOBbIE aKThl B cdepe
npoTHBOJCHCTBUSL  Koppynuuu. @DenepanpHblii  3akoH  oT  25.12.2008 N2 273-d3  «O
MIPOTUBOJICUCTBUU KOPPYIIIIANY.
4.00beM yueOHOi TMCHHNJIMHBI

Bunsl yaeOHOM paboThI 3au. en. AK. yac.
O01mas Tpy10eMKOCTh JMCHUILIHHBI 110 Y4eOHOMY IJIAHY 2,0 72
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 0,88 32
Jlexumu (Jlek) 0,44 16
[TpakTnueckue 3anstus (I113) 0,44 16
CamocrositesbHasi padora (CP): 1,11 40
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCHUIIIMHbI 111 39,8
KonrtaktHast camocrosiTenbHast pabota ’ 0,2

Buasbl kouTpOIA:
3auér + +
KonrakTHasi pa6oTa — npoMeKyTOYHAs aTTecTauus -
IoaroroBka Kk 3K3aMeHy -

Bunsl yaeOHOM paboTh 3au. en. Actp. yac.
O01as Tpy10eMKOCTh IUCHUILIUHBI 110 Y4€0HOMY IJIAHY 2,0 54
KonTakTHast padoTa — ay1MTOPHbIE 3aHATHS: 0,88 24
Jlexmmu (JIek) 0,44 12
[Ipaktuueckue 3austus (I113) 0,44 12
CamocrositesibHas padora (CP): 1,11 30
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHbI 29,85
1,11
KonTakTHas camocTosTensHas paboTa 0,15

Buabl koHTpOJIA:
3auer + +
KonTakTHas padoTa — mpoMe:KyTOYHAasi aTTecTalus -
IHoaroroBka K 3K3amMeHy -

AHHOTaUHs padoyeii MPOrpaMMbl TUCIUILUIMHBI « DJIEKTPOTEXHUKA U MPOMbIILIEHHAS
iekTporHuka» (b1.5.19)

2 Heap qucHUMInMHBI: GOPMUPOBAHUE Yy OOYUAIONMIMXCS KOMIETCHIINM, 00€CTIeYMBAIONIINX
TEOPETHYECKYI0O M  MPAKTHYECKYI0 TMOJTOTOBKY BBIYCKHHMKA, YyMEIOHIET0 BBIOUPATh |
IKCILTyaTUPOBATh DIIEKTPOTEXHUYECKHE W DIIGKTPOHHBIE YCTPONCTBA, BIIAJCIONIETO HABBIKAMU
WCTIOJIb30BaHUSI COBPEMEHHBIX HMH(MOPMAIIMOHHBIX TEXHOJOTHH JUII aBTOMAaTHU3UPOBAHHOTO
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MOJIETMPOBAHUS U pacyeTa MEKTPUUECKUX U NIEKTPOHHBIX LIETIEH.

3 B pe3yiabrare H3y4YeHHMsl JUCUMILIMHBI O0yYaWIIMiCA MO NporpamMme OakajlaBpuara
AOJKEeH: 007ajaTh CIEAYIOUIMMHA KOMIETEHIUSMH: CIIOCOOHOCTBIO K CaMOOpPTaHU3alluu H
camoo0OpazoBanuio (OK-7); cnocoOHOCTBIO M TOTOBHOCTBIO MCIOJb30BaTh OCHOBHBIE 3aKOHbI
€CTeCTBEHHOHAYYHBIX JUCHHUIUIMH B TNPO(EeCCHOHANBHON AEATENbHOCTH, IMPUMEHSATh METOJbI
MaTeMaTHYeCKOr0 aHalu3a M  MOJCIUPOBAHMs, TEOPETUYECKOIO0 M 3KCIEPUMEHTAIBHOIO
uccnenoBanus (OIIK-2); B1ageHne OCHOBHBIMH METOJAMH, CIOCOOAMH M CPEJICTBAMU MOTYUYCHHUS,
XpaHeHUs U IepepaboTKu HHGOpMalMM, HaBbIKAMM pPabOThl C KOMIBIOTEPOM KakK CpEACTBOM
yrpasienus unpopmarueii (OITK-5).
3namv:  OCHOBHBIE TOHSTHS, ONpPEIENCHHs] M 3aKOHbl DJJEKTPUYECKUX Lemed; MeTOJbl
MOJIETIMPOBAHUs, aHAIM3a U pacueTa Lenedl MOCTOSHHOIO U IEPEMEHHOI0 TOKOB, METOJO0JIOTHIO
JIEKTPOTEXHUYECKUX H3MEPEHMH; YCTPOHCTBO M MNPHUHLUMIIBI pabOThl 3JIEKTPOTEXHUYECKOTO U
ANEKTPOHHOT0 000PYA0BaHUA, TPAHC(HOPMATOPOB, NEKTPUUECKUX MAIIUH, ICTOYHUKOB MUTAHUS.
Ymems: TpPUMEHATH TEXHOJIOTMM MOJCIMPOBAHMSA, aHalU3a, pacuyeéTa M OSKCIUTyaTalluu
AJIEKTPUUYECKUX CETEH, MPOMBINUIEHHOTO 3JIEKTPOOOOPYIOBaHUS W DIIEKTPOHHBIX MPHOOPOB;
BBIOMPATH EKTPOTEXHUYECKOE U AIEKTPOHHOE 000pyI0BaHUE JUIsl PEIICHUS 3a/1a4 IPOEKTUPOBAHUS
U peajn3aluu XUMUKO-TEXHOJIOTHYECKUX MPOLIECCOB U ITPOU3BOJICTB.

Brademws: MeromamMM MOJENUPOBaHMS M pacdyeTa AIEKTPUUECKUX M DIIEKTPOHHBIX IIETeH;
- HABBIKAMH IIPAKTUYECKOI PabOTHI € 3JIEKTPUUECKOM anmapaTypoil 1 3JeKTPOHHBIMH YCTPOWCTBAMHU.
4. KpaTtkoe coep:kaHue JMCIHHUIIIHHbI

Beeoenue. Ilpenmer, OCHOBHbIC IOHSTUS, METOAOJIOTUS 3JIEKTPOTEXHUKH M DICKTPOHUKH.
KpaTtkue ucropuyeckue cBefeHus. 3ajaud U MECTO Kypca B IOJIIOTOBKE OakajlaBpa TEXHUKH U
TEXHOJIOTUH.

Modyab 1. Inekmpuueckue yenu

e OcHnoeHnble onpedenenus, ONUCAHUA RAPAMEMPOE U MEMO008 PaACHeéma I1eKmpuueckKux
yeneil.

OcCHOBHbBIE MOHATHS U 0003HAYEHUS IEKTPUUECKUX BEJIMUYUH U 3JIEMEHTOB JIEKTPHUUECKUX LEMeH.

OcHoBbl 31ekTpoOe3onacHocTU. OCHOBHBIE TIOHATHS TEOPUHU DJIEKTpHUUecKHX ueneil. OCHOBHBIE

MPUHLUIIBI, TEOPEMBI U 3aKOHBI 3JEKTPOTEXHUKH. MeETo/bl MOAENIMPOBAHUS, aHAIW3a U pacycTa

JINHEMHBIX 3JIEKTPUYECKHUX LIETIEN TOCTOSHHOTO TOKA.

1.2. dnekmpuueckue usmepenus u npuodOPoLL.

Meroasl U3MEpEHHMs  DJIEKTPUYECKUX  BEJIMYMH: TMpPsSIMble W  KOCBEHHBbIE. AHAJIOTOBbIE

ANEKTPOU3MEPUTENbHBIE U IIU(PPOBBIE AIEKTPOHHBIE MPHUOOPHI: YCTPOMCTBO, MPUHIMI ACHCTBHUS,

obacTi npuMeHeHus. ViaMepeHue 3JIeKTpUYeCKUX BEJIMYUH: TOKOB, HANpsHKEHUH, CONPOTUBIICHHH,

MOIIIHOCTH U SHEPTHH.

. Ananu3z u pacuém JUHENHbIX Yeneil nepemennozo moka.

CrniocoObl mpencTaBieHus (B BHJAE BPEMEHHBIX JHarpamMM, BEKTOPOB, KOMIUIEKCHBIX YHCEN) U

napaMmeTpsl (aMIUIMTYAa, YacToTa, HayalbHas ¢a3a) CUHYCOMAANbHBIX (pyHKIMNA. MrHOBEHHOE,

cpelnHee W JIeHCTBYIOIIEe 3HAYEHHs] IEPEMEHHOTO0 CHHYycouAanbHOro Toka (Hampstkenus u IJ1C).

AKTHBHOE, PEaKTUBHOE U IIOJHOE CONPOTHUBIIEHUS BETBU. MOIHOCTH B LIEMSIX NEPEMEHHOTO TOKA.

Koaddunuent momrHocTH (COS(()) 1 €ro TEXHUKO-IKOHOMHUYECKOE 3HaueHue. [IpuMeHeHne anreopsl

KOMIUIEKCHBIX YHCEJT B JJIGKTPOTeXHUKE. KOMIUIEKCHBIM METOJ pacyeTa JHMHEWHBIX Ierei

IIEPEMEHHOTO TOKa. banaHc MOIIHOCTHM B LEMSIX NEPEMEHHOIO TOKAa. Pe30HaHCHBIE SIBICHUS B

ANEeKTpUYecKuX Lemnsax. Pe3oHaHc HampsykeHU M TOKOB. AHanM3 M pacueT TpexQasHbIX Ierneu

IIEPEMEHHOTO TOKa. ABTOMAaTM3MPOBAaHHOE MOJEIUPOBAHME M PACUCT DIIEKTPUUYECKUX U

AJIEKTPOHHBIX (makeThl mporpamm MultiSim, Mathcad, Excel).

Mooyne 2. Inekmpomaznummusie ycmpoiicmea u 31eKmpuieckKue MautuHbl

2.1. Tpancgopmamoper.
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Ha3nauenne u ob6nactu NpUMEHEHUS TpaHC(POPMATOPOB. YCTPOWCTBO M MHPHUHIUN JCHCTBUS
ogHo(a3HoOro TpaHchopmaTopa. AHaINU3 IEKTPOMArHUTHBIX IIPOLECCOB B TpaHC(hopMaTope, cxema
3amerienus. [lorepu sHeprum B Tpancopmarope. BHeniHne XxapakTepuCTUKH.

2.2. Acunxponnvie MauiuHwl.

YCTpOUCTBO W TPUHIUI ACUCTBUSA Tpex(a3HOr0 ACHMHXPOHHOTO JBUTATENs. MexaHWYeCKHe
paboune XapakTepUCTUKU. OHepreTudyeckue avarpammbl. IlyCK acHMHXpOHHBIX JBHUraTeneil c
KOPOTKO3aMKHYTHIM U (ha3HbIM POTOPOM. PeBepcrpoBaHue U peryaInpoBaHUe YaCTOThI BPALICHHUS.
Mooynw 3. Ocnoeébt 31eKmMpPOHUKU

3.1. Inemenmmuaa 6aza cospemMeHHbIX IIEKMPOHHBIX YCIMPOTCMG.

[TomynpoBoHUKH. YCIOBHBIE 0003HAYEHUs, NPUHLMII JACHCTBUS, XapaKTEpPUCTUKH U Ha3HAYCHHE
IIOJIYIIPOBOJIHUKOBBIX JHOJOB, TPAaH3UCTOPOB, THUPUCTOPOB. HHTErpanbHblE MHUKPOCXEMBI, HX
Ha3zHayeHue, Kiaccu(uKanus 1 MapKUpPOBKa.

3.2. Hcmounuku 6mopuuno20 3I1eKMmpORUMAHUA U YCUNUMENU INEeKMPUUECKUX CUSHATIO8.
[ToynpoBOIHUKOBBIE BBIIPSIMUTENN: KiIaccu(UKalMsi, OCHOBHbIE MapaMETPhl, CXEMbl U NPUHIUI
paloThl BhIIpAMUTENS. DnekTpudeckue ¢GuibTpbl. Kinaccupukanus 1 OCHOBHbIE XapaKTEPUCTHKU
ycunureneir. OOpaTHbIE CBSI3U B onepanroHHbIX ycunuTensx (OY), ux BIMsSHUE HA MapaMeTphbl U
XapaKTepUCTUKH ycuiauTess. OCHOBHBIE TUIBI ycuuinTenel Ha 6aze OY.

5 O0béM yueOHOI THCIUTLITHHBI

Buner yaeOHo# paboTh 3au. en. Ak. gac.
Oo0masi Tpy10eMKOCTh JUCITUILIAHBI TI0 YYeOHOMY TUIAHY 5,0 180
KonrakTHasi padoTa — ayIuTOpPHbIE 3aHATHUS: 1,33 48
Jlexmmm (JIek) 0,44 16
Jlaboparopusie 3ansatus (I113) 0,89 32
CamocrositenbHas padora (CP): 2,67 96
CaMocCTOSATEeIbHOE U3YUCHUE Pa3/ICIOB TUCIUITIHHBI 267 96

KonTakTHast caMmocTosiTeNibHas paboTa
Buabl koHTpOJIA:
3a4éT ¢ OLEeHKOM - -

KonTakTHasi paboTa — mMpoMeKyTOYHAsl aTTeCTANMA 1 0,4
IloaroroBka K 3K3aMeHy 35,6
Bunaer yue6HoI paboTh 3au. en. Acrp. yac.
O0mas TpPyA0EMKOCTh JMCIHHUIIIHHBI 10 Y4eOHOMY IVIAHY 5,0 135
KonrakTHast paboTa — ayAUTOPHBIE 3aHATHS: 1,33 36
Jlexmm (Jlek) 0,44 12
JlaGopatopusie 3anstus (I13) 0,89 24
CamocrositesibHas padora (CP): 2,67 72
CaMocCTOATEIbHOE N3YUEHHE Pa3eSIOB JUCLHUIIINHBI 567 72
KonraktHas camoctosiTenbHas pabota ’
Buabl koHTpOJIA:
3a4eT ¢ oeHKoi - -
KonTrakTHast pa0doTa — IpOMeKyTOYHAS aTTecTauus 0,4
IMoaroroBka K IK3aMeHy 1 35,6
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AHHOTanus pado4eil NporpaMMsl AMCUHMIIMHBI «Pu3nyeckas KyabTypau cnopm» (b1.b21)
1.Heab nucuummmabl «Du3nyeckast KylnbTypa v CHOPT» COCTOUT B (POPMHUPOBAHUHU
MHPOBO33PCHUA U KYJIbTYPhI ITUIYHOCTH, rpaxcz[chxoﬁ MMO3UIUH, HPAaBCTBCHHLIX Ka4YCCTB, YyBCTBA
OTBETCTBEHHOCTH, CaMOCTOSITEIbHOCTH B IPUHATHU pEIIEHUH, CHOCOOHOCTH HCIOJIb30BaTh

pa3zHooOpasHbie POpMBbI PU3NYECKON KYIbTYphI, CIOPTa U TypU3Ma AJIsl COXPAaHEHUS U YKPEIUICHUS
CBOETO 3/I0pPOBBbSI U 3J0POBBS CBOMX OJM3KHMX B MOBCEIHEBHOH XH3HH M MPO(pECCHOHATBHON
NEeSATEIbHOCTH.
2 B pe3yabTaTe M3y4eHHsl JUCHMILIMHBI 00y4alOUIUiics MO0 MporpaMMe 0aKajJaBpuAaTa J0JKeH:
obnmagate  cineayrommmu - oomekynbTypHbiME  (OK) u  obmenpodeccuonansabiMu  (OITK)
KOMITETEHITMSIMH: CIIOCOOHOCTBIO K caMoopraHu3anuu u camooOpazoBanuto (OK-7); crmocoOHOCTHIO
UCIOJIb30BaTh METOIbl M CPEACTBA (PU3UUYECKOM KYIbTYpHI AJIs1 00eCIeYeH s TIOJTHOLIEHHON COLMaIbHOM
u npoeccuonanbHo aestenbrocTH (OK-8);
3name: HAyYHO-TIPAKTUYECKHUE OCHOBBI (PU3NYECKON KYJIbTYpbI, CIIOPTA, TYpU3Ma U 310pOBOT0 00pa3a
KHU3HH, COIMATbHO-OMOJOTHYECKHE OCHOBBI (DU3MYECKOH KyJAbTYPHl M CHOPTA; BIHMSIHHE
037I0POBUTEJILHBIX CHCTEM (U3UYECKOTO BOCIUTAHUS HA YKPEIUICHUE 3I0POBbs, MPO(YUIAKTUKY
poeCCHOHATILHBIX 3a00JIEBaHUI U BPETHBIX MPUBBIYEK; CIIOCOOBI KOHTPOJIS U OIIEHKH (PU3UIECKOTO
pa3BUTUA U (PU3MUECKOI MOArOTOBIEHHOCTH; MPaBUIa U CIIOCOOBI TUIAHUPOBAHUSA WHIUBUAYAIbHBIX
3aHATUH PA3IMYHON IeNICBOW HAINPaBICHHOCTH; UCTOPUIO (PM3UYECKON KyJIbTYpHl M CIIOPTa, HMETh
MIPEJICTAaBICHHUE O 3HAUUMBIX CIIOPTUBHBIX COOBITUSAX HE TOJIBKO CBOEH CTpaHbl, HO U MUPOBOT'O YPOBHS,
BaOXHEUIIME JOCTIKEHUs B oOsactu cropra; crnoptuBHble Tpaguuun MXTU-PXTY um. J.U.
MenpeneeBa, IOMHUTH O MOABUTaX CIIOPTCMEHOB B rojibl Benukoi oreuecTBeHHOM BOMHBI 1941-1945
IT.
Ymemsb: CcaMOCTOSITENIBHO 3aHUMAThCA (PU3UYECKOW KyJIbTYpOM M CHOPTOM; OCYILECTBISTh
CaMOKOHTpPOJIb 32 COCTOSIHHEM CBOETO OpraHu3Ma M COOJIOJaTh MpaBuUja TUTHEHbl U TEXHUKH
0€30IaCHOCTH; BBINOJHATh WHIAMBHYaIbHO MOJOOpPaHHBIE KOMIUIEKCHl O3[OPOBUTEIBHOM U
(¢u3nyecKoil KyJIbTypbl, KOMIO3UIMM PUTMHUYECKOW M a’poOHON T'MMHACTUKH, KOMILJIEKCHI
VOPAKHEHUM  aTJIETUYECKOM T'MMHACTUKH; TMPEOAO0JEBaTh MCKYCCTBEHHBIE M  €CTECTBEHHBIE
MPEMSTCTBUSL € HCHOJIb30BAaHUEM pPa3HOOOPA3HBIX CIIOCOOOB IEPENBHKEHUS; OCYILECTBISATh
TBOPUYECKOE COTPYAHUUYECTBO B KOJUIEKTHUBHBIX (pOopMax 3aHITUN (PU3HUECKON KyIbTypOH.
Braoemw: cpenctBamMum M MeTOAaMM YKPEIUIEHHWS WHJIMBUIYaJIbHOTO 3/J0pOBbs, (hU3HMUECKOro
CaMOCOBEPILIEHCTBOBAHMUS; IOJKHBIM YPOBHEM (PU3MUYECKON MOATOTOBIEHHOCTH, HEOOXOAUMBIM ISt
KaueCTBEHHOI'0 YCBOEHHUS MPO(ECCHOHATBHBIX YMEHUIN 1 HaBBIKOB B Ipoliecce 00yUYeHUs B By3€, JJIs
o0ecreyeHrs: MOJHOLEHHON COIUAIbHOW U MPOQECCHOHATIBHON AEATENbHOCTH IOCIEe OKOHYaHUS
y4eOHOT0 3aBE/ICHNS,
3 Kpartkoe cogep:xanue TUCUMIIIIMHbBI

Hucnunnuna (Moaynn) mo «dOu3ndeckoi KyJIbType U CIOPTY» Peau3yI0TCs B paMKax 0a30BOM
gactu broka 1 «/lucuummuael (MOIyIN)» MporpamMmbl OakaiaBpuaTa B 00beMe 72 akaJieMHYeCKHUX
4acoB (2 3a4eTHBIC CIUHUIIBI) TIPH OUHOU hopme 00)UeHUs..

[Iporpamma paccuuTaHa Ha U3y4eHUE TUCHUIUIMHBI B TEUEHHUE ABYX ceMmecTpoB (1-ro u 6-ro),
IIpeIoJiaraer, YTo o0y4yarouecss MMEIOT TEOPETUUYECKYIO U MTPAKTHUECKYIO TOATOTOBKY B 00yacTu
«Dusznyeckas KyJabTypa v CIIopT».

Pa3nessl iuciunJnHbI 1 BUABI 3aHATHI

Mopnyn Hassanue Mmonyis Bcero Yacos
Jlex MII3 |IIPIT | KP
1. [Ipeamer «Pusndeckas KyiabTypa U 18 4 4 9 1
criopt». Uctopuss ®KuC
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2 OCHOBBHI 3T0pOBOTO 00pasa KU3HU 18 4 4 9 1
(30XK)
3 Buonornyeckne oCHOBBI (PU3NUECKOM 18 4 4 9 1
KYJBTYPBI M CIIOPTA
4 [TpodeccrnonansHO-MIPUKIIATHAS 18 4 4 9 1
¢du3nveckas KyJabTypa U CropT
Bcero yacos 72 16 16 36 4

Kasicowtit modyns npozpammol umeem cmpykmypy:
- JICKLIMM WJIU TEOPETUUECKHUM pa3aen;
- TpaKTAYECKUM  pas3fesl, COCTOMT U3: METoAUKO-TipakThueckux 3ansatuit  (MII3) wu
y4eOHO-TPEHUPOBOUHBIX 3aHATUH (TpodeccHoHaIbHO-TIPUKIIaAHAs (pu3ndeckas noAaroroska, [ITIPIT);
- KOHTpoJbHBIN pa3zaen (KP).

Teopemuueckuii pazoen GopMUPYET CUCTEMY HAYYHO-NIPAKTHUECKUX M CIEeLUalIbHbIX 3HAHUH,
HEOOXOJMMBIX JJIi TOHUMAaHHS TPHPOIHBIX M CONHAIBHBIX MPOIECCOB (PYHKIMOHUPOBAHUS
¢u3nyeckoil KyapTypbl 00ILECTBAa U IMYHOCTH, YMEHUS UX aJallTUBHOI'O TBOPYECKOI'O MCIOJIb30BAHUS
JUIS  JIMYHOCTHOTO U NPOQECCHOHAIBHOIO Pa3BUTHS; CaMOCOBEPIIEHCTBOBAHUS, OpraHU3aluu
310pOBOro 00pa3za »KU3HU INpH BBHIIOJHEHUH Y4YeOHOM, MpOo(pecCHOHANbHOM U COLMOKYJIBTYPHOI
NESITEIbHOCTH.

Memoouxo-npakmuueckue 3aHAmuA TPEIyCMATPUBAIOT OCBOCHHE OCHOBHBIX METO/OB U
croco0oB (GopMupoBaHUS y4eOHBIX, NPO(ECCHOHAIPHBIX M JKU3HEHHBIX YMEHHH W HaBBIKOB
cpeAcTBaMU (PU3UUECKOM KyJIbTYpBhI U CIIOPTA.

Ha meTonuko-npakTuyeckux 3aHATHIX yIeNseTcs BHUMaHUE:

- OCHOBHBIM Npo0JIeMaM CIIOPTUBHON TPEHUPOBKHY;

- BIUSHUIO (U3NYECKUX YIpaKHEHUH Ha (popmupoBaHHe MPoPecCHOHAIBHBIX KauecTB OyAYIIEro
CIELMAINCTAa U JUYHOCTH 3aHMMAIOIIErocs;

- BO3/CHCTBHIO CPEACTB (PU3NYECKOTO BOCIIUTAHMS HA OCHOBHBIE (PU3UOJIOTUYECKHE CUCTEMBI U
3BEHbS ONTIOPHO-/IBUraTENIBHOTO aniapaTa 3aHUMaroIlerocs;

- BOIIpOCAaM TNIPOBEJCHHUS COPEBHOBAHMW (TpaBUiia COPEBHOBAHMUIA,
orpejiesieHue nodeaurenelt, 000pya0BaHNE U MHBEHTaph).

Ilpogpeccuonanvno-npuknaonas noozomoeKka
po¢eCCHOHATILHOMN IeATEIbHOCTH CTY/ICHTA.

Y4eOHO-TpEHUPOBOYHBIE 3aHATUS 0Aa3UPYIOTCS HAa MIMPOKOM HMCIIOJIb30BAaHUH TEOPETUUECKUX
3HAHUW U METOJUYECKMX YMEHUN, HAa IPUMEHEHUH Pa3HOOOpa3HbIX CPEICTB (PU3NUECKOMN KYyIbTYpBHI,
CIOPTHUBHOMN U MPOo(ecCHOHANBHO-TIPUKIATHON (PU3NUECKOM MOArOTOBKH CTY/IEHTOB.

Konmponwsnuiit pazoen. Kpurepuem ycnemHOCTH OCBOCHHs y4eOHOTO0 MaTepHala siBsieTcs
OLIEHKA IIperojiaBaTelis, YYUTHIBAIOIIAS pe2VIApHOCMb NoCeweHUus 00a3amenbhblx Y4eOHbIX
3auAmuil, 3HAHUHA TEOPETUUECKOI0 pa3/iesia MPorpaMMbl U BHITIOJTHEHHE YCTAaHOBJICHHBIX HA JTAHHBIN
CeMeCTp KOHTPOJIBHBIX TECTOB 0OIIeH (hrU3nyeckol U TEOPETHUECKOM MOATOTOBKH ISl OTAEIBHBIX
TPYIII Pa3IuYHON CIIOPTUBHOM HanpasiieHHOCTU. KP BXOOUT B pakTHYeCKne 3aHATHS.

CHUCTEMa PO3BIIPHILIEH,

MPOBOJUTCS C  Yy4eToM  Oymymien

4. O0beM yueOHO TUCUUIIIMHBI

O6Bem
Bun yuebHO# paboTh B B ! Vi
3a4ETHBIX | aKaJeMHuY. ceMecTp ceMecTp
eANHULAX yacax
OO61as TpyA0E€MKOCTh AUCHUTIINHBI — 2 72 1 3au. en. 1 3au. en.
«Dusnyeckas KylabTypa U CiopT» — 0a30BbIH 36 yac 36 yac
KOMIIOHEHT — 110 Y4eOHOMY TUIaHy
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AyauTOpHBIE 3aHATHS (BCET0) 2 72 36 36

1. Jlexuuu (Jlek) 16 8 8

2. ITpaktrueckue 3ansatus (I1P): 52 26 26

3. KoHTpoJIbHBIN pa3zaen, BXOJUT B 4 2 2

aynutopusie 3ausatus, (KP)

Buja uToroBoro KOHTpoOJIsi: 3a4eT 12 3a4er 3a4er

O0beM

Bun yuebHo# paboTh B B actpon. ! Vi
3a4YETHBIX cemMecTp ceMecTp
eAUHULIAX Hacax

OO0mias TpyA0eMKOCTh AUCITUTUTHHBI — 2 54 1 3au4. en. 1 3a4. ex.

«®Dusznyeckas KyJabTypa U ciopT» — 0a30BbIH 27 gac 27 gac

KOMIIOHEHT — 110 Y4eOHOMY IUIaHy

AyauTOopHBIE 3aHATHS (BCEro) 2 94 27 27

1. Jlexuuu (Jlek) 13,5 6,75 6,75

2. Ipaktuueckue 3austus (I1P): 37,5 20,25 20,25

3. KoHTpoJIbHBIN pa3zen, BXOJUT B 3 15 15

aynutopHsie 3anstus, (KP)

Buja uToroBoro KOHTpoOJIsi: 3a4eT 54 3a4er 3a4er

4.4.2. IncuunJuHbI 00513aTEJIbLHOM YacTH (BApHATHBHAS YaCTh)
AHHOTanus padoveil NPOrpaMmsl JUCHUIIMHBI «Teopusi BepOATHOCTH M MaTeMaTHYeCKast
craTucTuka B Onorexnosorum» (b1.B.01)

1 Henabo AMCUMIUIMHBI SBISETCS (OPMUPOBAHHE Yy CTYIAEHTOB CHCTEMBI OCHOBHBIX
MOHATHM, HUCHOJB3YEMBIX JUISl MOCTPOEHHUS BaKHEHIIMX MaTeMAaTUYECKUX MOJeNed, U yMEHHU
HCIIOJIb30BaTh MATEMATUUECKHE METO/IbI JIJISl OMMCAHUS PA3IMYHBIX TPOLIECCOB.

2B pe3yabTare wu3yuyeHHs AMCHUIUIMHBI oOydamomuiics 1O mnporpamme

O0akajaBpuaTa J0JKeH: 001a1aTh CISIYIOIMMU KOMIIETEHIIUSIMU: CIOCOOHOCTBIO U TOTOBHOCTBIO
UCIIOJIb30BaTh OCHOBHBIE 3aKOHbl €CTECTBEHHOHAyUHBIX JUCHUIUIMH B MpodeccunoHanbHOU
JEeATEIbHOCTH, TPUMEHSATH METOJIbl MATEMAaTUUYECKOTO aHAJIN3a U MOJCIIUPOBAHUS, TEOPETUUECKOTO U
sKcrepuMeHTanbHoro uccnenopanus (OITK-2); BiajgeHueM IUIAaHUPOBAHUS  AKCICPHMEHTA,
00paboTKH M MpeJcTaBIeHHs NOTy4eHHbIX pe3ynbpraToB (I1K-10).

3namb: OCHOBBI TEOPUH BEPOSTHOCTEN U MaTeMaTHUYE€CKON CTaTUCTKH; MaTeMaTUYECKHUe TEOPUH U
METOJIbl, JIEKAIME B OCHOBE IIOCTPOEHUS MAaTEMATUYECKUX MOJENEH; OCHOBBI IPUMEHEHHUS
MaTeMaTHYECKUX MOJEIEeH 1 METOIOB.
Ymemuw: BbIOUpaTh MaTEeMaTHYECKHE METO/IbI, IPUTOIHBIC ISl PEIICHUS] KOHKPETHOM 3a/1a4u;

WCIOJIb30BaTh MaTeMaTUYECKHE TIOHATHS, METOIbI U MOJICIIH JJIsl OMUCAHUS Pa3IMYHBIX MPOIIECCOB;
BBISBJISATh MaTeMaTHYEeCKHE 3aKOHOMEPHOCTH, JISKAIIUe B OCHOBE KOHKPETHBIX IIPOIECCOB;
MCIOJIb30BaTh OCHOBHBIE METO/bI CTATUCTHUYECKON 00paOOTKH JAHHBIX; IPUMEHSATh MaTEeMaTUYECKHUE
3HAaHWA Ha MCKIUCHUILIIMHAPHOM YPOBHC.
Braoems: ocHOBamMHM (DyHJaMEHTaTbHBIX MAaTEMAaTHUYECKUX TEOPHH M HaBBIKAMH HCIOJb30BaHUS
MaTeMaTUYeCKOro arnmapara; MeToJAaMHu CTaTUCTHIECKON 00paboTKku HH(POPMAIIHUH.
3 Kparkoe coaep:kaHue TUCHUNTHHBI:

1 Teopus eepoamnocmeii. Cnyyaiinle 6eUYUHBL U UX 3AKOHBL PACHPEOCICHUAL.

[Ipeamer Teopum BeposiTHOcTe. CiydaitHbie COOBITHSA. [IpOTHBOMONMIOXKHBIE COOBITHS.
HesaBucumebie coObiThs. OTHOCHTENBHAS YacToTa. Kitaccndeckoe U reoMeTpHUECKOe OIpe/ieICHIe
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BEPOATHOCTH. OJIEMEHTapHas TEOpUs BEPOSTHOCTEH. MeToapl BBIYMCIEHUS BEPOSITHOCTEM.
[IpoctpaHcTBO 3neMeHTapHbIX coObITHH. Kilaccuueckoe ormpenesneHue BeposTHOCTH. Aunredpa
COOBITHI: TEOpEeMBl O BEPOATHOCTH CYMMBI COOBITHH, TNPOTHUBOIOJIOKHBIX COOBITHHA, CyMMa
BEPOSATHOCTEH HECOBMECTHBIX COOBITUH, OOpa3yloIMX IMOJIHYIO TIpymmny. AKCHOMAaTH4ecKoe
orpezesneHue BepoATHOCTH. CTaTUCTUYECKOE OINPEAEICHUE BEPOATHOCTH. Y CIIOBHASI BEPOSITHOCTD.
Teopembl O BEpOATHOCTH IPOU3BENCHUS 3aBUCHUMBIX W HE3aBUCUMBIX coObITHH. [losnHas
BepOsATHOCTB. [IoBTOpHBIE McnbITaHus. Popmyna bepryinu. JIokanbHas U MHTETpabHAs TEOPEMBI
Myagpa-Jlamiaca. ®opmyna I[lyaccona.

[TonsiTue ciyuyaiiHOM BenUUYUHBL. J{UCKpETHBIE U HENIPEPHIBHBIE CIydyaliHbIE BEJIMYMHBI. 3aKOH
pacrpeenieHus clydaiiHon BenuunHbl. OyHKIMS pacnpeneneHus, ee CBoicTBa, rpaduk. [TnoTHocTh
pacnpesiesieHusl HENPEPhIBHOW CIy4yallHOW BEIWYMHBI (IUIOTHOCTh BepoATHOCTH). Popmyna i
BEPOATHOCTH TONAJAHNs HENPEPBIBHOM CIIydallHOW BEJIMYWHBI B JAHHBIN MHTEPBaJ, BBIPAKECHHBIN
Yepe3 MIOTHOCTh BEPOSTHOCTH, TEOMETPUUYECKH CMBICI (hopMyibl. BUHOMUaBHOE pacipeneneHue,
pacnpenenenue llyaccona, paBHOMEpHOE paclpenciieHuEe, HOPMAJIbHOE paclpeleiieHue,
SKCIIOHEHIIMAJIBHOE PACIIPECIICHUE.

2. Mamemamuueckaa cmamucmuka.

[Ipenmer MaremMaTHuecKOW cCTaTUCTUKU. OCHOBHBIE 33JaYd MaTEMaTHYECKOW CTAaTUCTHKU.
Bei6opounsiii Meroa. Cratuctuueckoe onucanue. Boibopku. I'mcrorpamMma M IMOJMIOH YacToT.
Cratuctuueckas (oMnupuveckas) GpyHKIUsS pacrpeneneHus. BeiOopodHble XapaKTepUCTHKH U MX
pacnpenenenusi. CocroarenbHble, 3PPEeKTUBHbIE CMEIEHHbIE 1 HECMEILIEHHbIE OLICHKH I1apaMeTpOB.
Cratuctuueckoe cpefHee, CTaTUCTUYECKas JAUCIEPCHUsl U CTaTUCTUYECKOE CPEIHEE KBaJIpaTHUYHOE
KaK TOYEYHBIE OLEHKH HEU3BECTHBIX: MAaTE€MaTHYECKOIO OXHUAAHUSA, IUCIEPCHH, CPEIAHETO
KBaJIpaTUYHOTO  OTKJIOHEHMs.  JlOBEpUTENbHbIE  HHTEpBaJIbl U  HHTEPBAJIbHbIE  OLCHKHU.
JloBepUTENbHbIE OLIEHKH HEW3BECTHOH BEpOATHOCTH MO OoibUIMM BbIOOpKaM. JloBepuTenbHas
OLICHKa MAaTeMaTH4eCcKOro OXHJaHWsS IpH HEU3BECTHOW Jucrnepcuu. JloBepurenabHas OLIEHKA
CpEeHEro KBaJPaTHYHOTO OTKIIOHeHWs. TouHble BBIOOpOUHBIE pacmpenencHus:: CtbhrogeHta (t-
pacrpenenenue), @umrepa-Crenexopa (F-pacnpenenenue), [Tupcona (xz-pacnpeneneHMe). [TpoBepka
CTaTHUCTUYECKUX TMIOTE3. MaTeMaTU4eCKUe METObI IPOBEPKU CTATUCTUUECKUX TUIIOTE3. DIEMEHTHI
TEOPUU KOPPEISLHH.

4. O0beM yueOHOM TUCUMILTHHBI

Bunel yue6HOM paboThI 3au. en. AK. gac.
O0mas TpPyA0EMKOCTb JMCHHILIHHBI 10 Y4eOHOMY IVIAHY 3,0 108
KonTtakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48
Jlexmm (Jlek) 0,44 16
[Ipaktuueckue 3austus (I113) 0,89 32
CamocrositebHas padora (CP): 1,67 60
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCHUIIIMHbI 167 59,8
KonrakTHas camoctosiTensHas pabota ’ 0,2
Buabl koHTpOJIA:
3a4er ¢ oneHKoi - -
KonTakTHas padoTa — mpoMe:KyTOYHAasi aTTecTalust -
IHoaroroBka K 3K3aMeHy ) -

Bunel yue6HOM paboThI 3au. en. Actp. 4ac.
O0mas TpyA0eMKOCTh JMCIHHUILIMHBI 10 Y4eOHOMY IVIAHY 3,0 81
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 1,33 36
Jlexumn (Jlek) 0,44 12
[Tpaktuaeckue 3arstus (I13) 0,89 24
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CamocrositesbHas padora (CP): 1,67 45

CamocTosATeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUTLIHHBI 167 44 85
KonrtakTHas camoctosTenbHas pabota ' 0,15
Buabl koHTpOJIA:
3a4yéT ¢ oneHKoIi - -
KonTakTHasi padoTa — NpoOMe:KyTOYHAsI ATTeCTANUSA -
IHoaroroBka K 3K3aMeHy -

AHHOTanuA padoyeil MporpaMmbl IMCUUILIMHBI «JIa0opaTopHble pad0THI 10 OPraHUYEeCKOM
xumumn» (b1.B.02)

1 Heab AUCHMIUIMHBI — TNPUOOPETEHHE CTYACHTaMU OCHOBHBIX CHHTE3a OpPraHMYECKUX
BELIECTB.

2 B pe3yabTare u3ydeHusi JMCHUILVIMHBbI 00y4YalIIMICA MO0 NMporpamMMe O0akajiaBpuara
AOJIZKeH: 00J1a/1aTh CIEAYIOMIMMU KOMIIETEHIMSIMH: CIIOCOOHOCTBIO M TOTOBHOCTBIO MCIIOJIB30BATh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JIUCHUIUIMH B MPOo(ecCHOHATBLHON NesATEIbHOCTH,
MNPpUMCHATE MCTOALI MATEMATH4YCCKOI'O aHaJIM3a W  MOJACIUPOBAHHA, TCOPECTHUYCCKOIO U
skcriepuMeHTanbHoro  ucciaenosanus (OIIK-2);  crmocOOHOCTBIO — HCIONB30BaTh  3HAHHS O
COBPEMEHHOW (PH3MUECKOW KapTHHE MHUPA, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX,
CTPOCHHMH BEIECTBA JIJIsl MOHMMAHUSA OKpYXKarolero mupa u sBieHuin mpupoasl (OITK-3),
BJIAACHUCM IIJIAHUPOBAHUSA SKCIICPUMCEHTA, O6pa6OTKI/I W IPpCACTABJICHUSA IMOJIYYCHHBIX PC3YJIbTATOB
(TIK-10).

3Hamb: TEXHUKY O0€30MacCHOCTH B JabOpaTOpUM OPTraHUYECKON XMMHH; TPUHIUIIBI
0€30MacHOro OOpalleHUs] C OPraHUYECKUMU COCTUHEHUSIMHU; METOJIbI U BUJBI XpoMaTorpaduu s
OTIpEJICJICHUS] COCTaBa PEAKIIMOHHON CMECH; TEOPETHUECKUE OCHOBBI CIOCOOOB BBIACTICHHS, OUUCTKU
U UuACHTU(PUKAIMK OPraHUYEeCKHX BEIIECTB; OJKCHEPUMEHTANIbHBIE METOAbl MPOBEACHUS
OpraHu4Y€CKUux peaKHHﬁ, MPOTCKAIOMIUX IO Pa3JIMYHBIM MCXaHU3MaM; OCHOBHBLIC 06HII/IC METOJUKHU
B3aMMHOMN TpaHC(hHOpMAaIIUK KIIACCOB OPraHMYECKUX COCTUHEHHM.
Ymems: MNPUMCHATE TCOPCTUUCCKHUE 3HAHUA MW OKCICPUMCHTAJIBHBIC METOJAbI HCCIICAOBAHUA
OpPraHMYECKON XUMHUHM TPH pElIeHUU MPOPECCHOHANBHBIX 3a1ad; cHOpMyIHUpOBaTh MPOoOIeMy U
000CHOBAThH BHIOOP TPUOOPOB M IKCIIEPUMEHTAIBHBIX METO/IOB UCCIEAOBAHUS, TOCTABUTH 1€ U

3aJ]aui U HAMETHTB ITyTH UX JOCTHKEHHS; CHHTE3UPOBATh COCMHEHUS 1O TIPE/TIOKEHHON METOIHKE;
MIPOBECTH BBIICJICHUE U OYMCTKY CHHTE3WPOBAHHBIX BEIIECTB HA OCHOBE TEOPETHUYECKMX 3HAHUH MO
OpPraHUYeCcKOM XUMMM; BBIOMPATh PALMOHANBHBIN CIIOCOO BBIIENEHUS U OYMCTKM OPraHUYECKOTrO
COEMHEHUS; IPEJICTABIIATH TaHHBIE TAOOPAaTOPHOTO MCCIIEIOBAHMUS B BHJIE TPAMOTHO O(OPMIICHHBIX
METOAMK; MIPOBOJIUTH aHAJIM3 U KPUTHUYECKU OIICHWBATh MOJYYECHHBIE SKCIIEPUMEHTAIbHBIE TaHHbIE,
0000maTs M nenarb 0OOCHOBaHHBIE BBIBOJBI Ha 0a3e MPOBEACHHBIX OMNBITOB; BbIOpaTh CIOCOO
UACHTU(PUKAIIMA OPTaHUYECKOTO COeTMHEHMUS.

Bradems: KOMITJIEKCOM COBPEMEHHBIX 3KCIIEPUMEHTAIBHBIX METOAO0B OPraHMYeCKOW XUMHMH IS
peleHusi KOHKPETHBIX HMCCIIEIOBATENbCKUX 33/1a4; dKCIIEPUMEHTATFHBIMUH METOJIAaMH TTPOBEIACHUS
OpPraHUYECKUX CHHTE30B, OCHOBHBIMHM METOJAMU HACHTHU(HKAIMKA OPTaHUYECKUX COCTUHEHUH;
npueMamMu OOpaOOTKM W BBIJCIICHUS CHHTE3WPOBAHHBIX BEIMIECTB; 3HAHUSIMU OCHOBHBIX 3aKOHOB
OpPraHUYeCKOM XUMHMU Ui COJEpKATENbHOM MHTEpIpeTal MOJYyYEHHBIX IKCIEPUMEHTAIBHBIX
PE3yNIBTaTOB.

3. Kparkoe conepxanue IMCHHUIIHHBI

be3zonacHble mpueMsbl U paBuIia paboTHI B JIAOOPATOPUN OPraHMYECKOW XUMUH.

OOmue wmeronsl paboThl B Jaboparopuu opranmdeckoi xumuu. Ilocyna, nHambonee dYacto
npuMeHsemass B Jaboparopum. HarpeBanme. Oxnaxaenue. IlepememuBanne. MeToabl
UACHTUDUKAIIMM M OYMCTKHA OpPraHMYEeCKHX BeIIecTB. MaeHTH(HKAIMSA OpraHMYeCKHX BEIIECTB
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MOCPENICTBOM pasziINuHBIX BUIOB Xxpomarorpaduu (TCX, xpomarorpadus Ha Oymare, HOHOOOMEHHast
xpomarorpadus, BOXKX), temneparypsl 1miaBiacHus U pedpakroMeTprur. MeToasl CIIeKTpaTbHON
UACHTU(DUKAIIMA OPTaHUIECKUX COSTUHEHHMA.

Lenu u 3a1a4u SKCIEPUMEHTA B OpraHMYEcKOM CUHTe3€e. TeopeTndeckue OCHOBHI Ipoliecca. Beibop
ycaoBuii peakiuu. Pacder cuntesa. OOmume npasuiia MOATOTOBKH U MIPOBEICHUS CUHTE3a. TeXHuKa
6esomacHoctu. [Ipubop nns mpoBeneHus cuHtesa. lIpoBeaenue ombita. KoHTponb 3a Xomom
peakuuu. Beinenenue, ouMcTka M aHanu3 Npoaykra. CHHTE3bl BELIECTB Pa3IMUHBIX KJIACCOB
OpraHuyecKux coeAnHeHui. [IpoBeaeHne sSKCrepuMeHTaIbHBIX METOJJOB UCCIIEIOBAHUS PEAKIIHIA.
[IpoBeneHue peakuuii, IPOTEKAKOLIUX 10 MEXaHU3MAaM:

- HyKJ1€0(UIILHOTO 3aMEeILEHUs] — CHHTE3 TaJIoreHaIKaHOB;

- HYKJICO(QHIBHOTO MPUCOCTUHEHUS — CHHTE3 CJIOKHBIX 3(QHPOB KapOOHOBBIX KHUCIOT, aMHUIOB
KapOOHOBBIX KUCJIOT, a30TCOICPIKAIIUX aTbJACTUIIOB U KETOHOB;

- DIEKTPOPUILHOTO 3aMEUICHUS B apOMAaTHYECKOM DALY — PEaKIMH HUTPOBAHUS, OPOMUPOBAHMS,
Cynb(hUPOBaHUS,

- peakuuil 11a30TUPOBAHUS U a30COUETAHUS;

- peakiuii OKUCIICHHS (CUHTE3 aleToHa, 1,4-0eH30XnHOHA, OEH30MHOW KUCIIOThI) U BOCCTAHOBJICHUS.
4. O0beM yueOHOM TUCUMILTHHBI

Buzsl yaeOHOM paboThI 3au. en. AK. gac.

O01mas Tpy10eMKOCTb JMCUUILIHHBI N0 Y4e0HOMY ILIAHY 2,0 12
KonTtakTHas padoTa — ayIMTOPHbIE 3aHATHA: 0,89 32
Jlexunn (Jlek) - -
[Tpaktuyeckue 3ansatus (I13) 0,89 32
CamocrositesbHasi padora (CP): 1,11 40
CaMocTosITeTbHOE H3YyUCHUE PA3/IEIIOB TUCIIHITIIIHEI 10 39,8
KonrtaktHast camocrositenbHasi pabota ’ 0,2

Buasbl koHTpOIA:
3auer + +
KonTakTHas padoTa — mpoMe:KyTOYHAasi aTTecTalust -
IHoaroroBka Kk 3K3aMeHy -

Bunsl yaeOHOM paboTh 3au. en. Actp. yac.

O0mas TpyA0eMKOCTb JMCHMIIJIMHBI 110 Y4eOHOMY IIaHy 2,0 94
KonTakTHas padoTa — aylMTOPHBIE 3AaHATHS: 0,89 24
Jlexiuu (Jlek) - -
[Tpaktueckue 3anstus (I13) 0,89 24
CamocrositenbHas padora (CP): 1,11 30
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCLUIIIMHBI 10 29,8
KoHnTtakTHas camocTosTenbHas pabota ! 0,15

Buasbl koHTpOJIA:
3auer + +
KonTrakTHast padoTa — IpoMeKyTOYHAS aTTecTauus -
IHoaroroBka Kk 3K3aMeHy -

AHHOTanuA padoyeil mporpaMmbl IMCUUIIMHBI « MHCTPpYMeEHTAJIbHbIE METO/IbI AHAJIU3A B
ouorexnosorun» (b1.B.03)
1.leap AMCHMIUIMHBI: TPUOOpETeHHE OO0YYaloIIMMHCA 3HAHUN IO OCHOBHBIM TpYyIaM
MCTOAOB XHMMHUYCCKOI'O aHaju3a, HaH6onee IAPOKO TMPHUMCHACMBIX B MPOMBINIJICHHOCTH U
HCCIIEIOBATENbCKON paboTe, a TakKe KOMIIETEHIUH, HEOOXOJUMBIX XHMHMKAM-TEXHOJIOIaM BCEX
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CIELMAILHOCTEN JUIsl PEILICHUsI KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHaJIN3a.

2.B pe3yabTare M3ydeHHs] JUCHUILUIMHBI 00y4yarommiicsi o0 nMporpaMme dakajaBpuara
AOJKeH: o0najgaTh CIEQYIOUMMHU KOMIIETEHIMSAMHU: BIIAJCHUEM IUIAHUPOBAHUS SKCIIEPHUMEHTA,
00pabOTKH H MPEICTaBICHHS MONydeHHBIX pe3ynbraToB (ITK-10);
3namwb: Teopernueckue OCHOBBI MeTonoB MIMXA; mporecchl (GpopMHUpOBaHUS aHATUTHUYCCKOTO
curHasa B pa3nnyabix UMXA; paccMOTpeHue NMPUHIMIIOB U3MEPEHUI B CTaHAAPTHBIX MpHOOpax;
ocHOBbI MeTposiorud UMXA B coorBeTcTBUU ¢ pekomeHaanusmu NIOITAK.

Vmems: TpUMEHSATh NPUOOPETEHHBIE TEOPETHUYECKUE 3HAHUS U TPAKTHUYECKUE HABBIKH B
poeCCUOHATILHOM 1€ATEIHOCTH JUIsl PEILICHHUsI KOHKPETHBIX XUMHKO-aHAIMTHUECKUX 3aj1ay;
Braoemwv: wmeroponormeit UMXA, HIMPOKO HCIOJB3YyEMBIX B COBPEMEHHOM aHaJIMTHYECKOMN
IIPAKTHUKE; CUCTEMOM BbIOOpa METOJa KayeCTBEHHOI'O M KOJIMYECTBEHHOI'O XMMMYECKOI'O aHAJN3a;
OLIEHKOM BO3MOKHOCTEH MeTOJa aHaJn3a; OCHOBHBIMH CIOCOOAMH METPOJIOTUYECKOH 00paboTKu
PE3yJIbTaTOB KOJNYECTBEHHOIO XUMUYECKOT0 aHAIN3a.

3.Kparkoe cogep:kanue JUCHUTIINHBI

Oobmas xapakrepuctuka HMMXA. OcHOBHbIE HCTOYHMKHM IOTPEIIHOCTEN pe3ysIbTaToOB
aHanM3a U crnocoObl ux oneHku. OueHka mnpezaena oOHApYKEHHUs C MCIIOJIb30BaHUEM (OPMYIIbI
Kaiizepa u cTraHaapTHOro OTKJIOHEHHS MHUHUMAaNbHOro nerektupyemoro curHaia no MIOITAK.
JIuHelHBIN AMana3oH onpejaenseMblX KoHIeHTpauud. CtaHgapTHble oOpasbl coctaBa. OCHOBHBIE
AHAJIMTUKOMETPOJIOTMYECKHUE XapaKTEPUCTUKH METOJOB M pE3yJbTaTOB aHAIU3a, CIOCOOBI MX
OLIEHKU: Tmpenen oOHapykeHHs, KO3((UIMEHT 4YyBCTBUTEIbHOCTH, TIPAaHHUIBI JMANla30HOB
OTIpEe/ICNIIEMBIX COJAEpPHKAHUM, CEJIEKTHUBHOCTb, MPELU3UOHHOCTb, MPABHIBHOCTb, IKCIPECCHOCTD.
Mertoaasl mpo600TOOopa, pa3ieneHus 1 KOHLEHTPUPOBAHUS BEILIECTB.

Metononorus UMXA. [lpuembl KOJIWYECTBEHHBIX H3MEpPEHUH (METOJ TIpaJlyHMpOBOYHON
3aBHCUMOCTH,. BHEIIHEr0 M BHYTPEHHErO CTaHJapTa, MeToj J00aBOK). AHATUTHYECKUE U
METPOJIOTHUECKUE XapaKTEPUCTHKU PpA3IUYHbIX HHCTPYMEHTAJIbHBIX MeToJ0B. [loHsTHE 00
arTecToBaHHOU MeTozuke. [Ipo6iemsl BbiOOpa MeToaa aHanuza. O6o6menHslie ceenenus o 'OCT P
NCO 5725 (2002).

OOmiast XapakTepHCTUKa CHEKTPalIbHBIX METOJ0B aHanu3a. Kinaccupukanus crekTpalbHbIX
MeTOJI0B aHanu3a. [lomyuyenne XMMUKO-aHAIMTUYECKON MH(OPMAaLIMK TIPYU B3aUMOJEHCTBUU

AJIEKTPOMArHUTHOTO U3JIyYEHUS C BEIIECTBOM. ATOMHAs M MOJIEKYJISIpHAs CIIEKTPOCKOIIHSL.
AGCOpOIIOHHBIE U YMUCCUOHHBIE METO/Ibl aHAJIH3A.

ATOMHO-DMHMCCHOHHBIA  CIIEKTpajJbHBIA  aHanu3. TeopeTMYecKue OCHOBBI  aTOMHO-
SMHCCUOHHOTO CIEKTPaJbHOrO aHanu3a. VICTOYHMKM BO30YyXIeHMs crekTpoB. KadecTBeHHas
XapaKTEPUCTUKA AHAJUTUYECKOTO CHUTHaNa. VHTEHCMBHOCTh CHEKTPalIbHBIX JIMHUM Kak Mepa
cojiepKaHus d1eMeHTa B npobe. dDakTopel, BIUAIONIME HA MHTEHCUBHOCTb CIIEKTPAIBHBIX JIMHUM.
CrnektpanbHble TPUOOPHI U CIOCOOBI PErUCTPalluy CIEKTPa. paciIn(poBKa SIMUCCHOHHBIX CIIEKTPOB
U UIEHTH(UKALKS JIEMEHTOB 0 MX CIEKTpaM. ATOMHO-dMHCCHUOHHBIM aHAU3 C HHIYKTHBHO
CBsA3aHHOM Iu1a3Mol. KosuuecTBeHHBIM aHanmu3. ATOMHO-?MHCCHOHHAs (OTOMETpHs IUIaMEHHU.
["a30BbIe TUIaMEHa KaK BHJIbI HU3KOTEMIIEpaTypHOHU IUa3Mbl. biok-cxema miaMeHHOro gotomMerpa.
Bo3moxHOCTH MeTola W €ero orpaHuyeHus. AHMOHHBIM M KaTHOHHBIN »(dexTpl. Obmactu
IIPUMEHEHHS.

AToMHO-abcopOIoHHast ~ cnektpomerpus.  OOmas — xapakTepucTHKa  MeToga U
aHaJIMTUYEeCKoro curHaia. llornomieHne 3MeKTPOMarHUTHOTO H3JIY4YeHHUsS CBOOOJHBIMH aTOMaMH.
bnok-cxema npubopa. cTouHnKr MOHOXpOMaTHYecKoro uanydeHus. CriocoObl aTOMU3aIUH TPOOBI.
CpaBHEHHE aHATUTUYECKUX XapaKTEPUCTHK METOJI0B aTOMHOM aOCOpOIIMM U aTOMHOM SIMUCCHUH.

AHanuTHueckas MOJIEKYJISIpHAs CHEKTPOCKONusA. MeToabl ONTUYECKOW MOJIEKYIISIPHON
CIEKTPOCKONUHU. XapaKTEPUCTUKA AHAJIUTUYECKOrOo CUrHaja. [loriomeHne 3j1eKTpOMAarHUTHOIO
U3JIy4EHUsl MOJIEKYJIaMH. OJIEKTPOHHBIE IE€PEXOABI W CIEKTPhl IOIVIOIIEHUS MOJEKYJI. 3aKOH
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Byrepa-Jlambepta-bepa. Momsapubiii koapduuueHT noriomenus. CrnekrpopoToMeTpudyeckuii u
dbotomerpuueckuit ananus. ONTUMH3AIUS YCIOBUN aHAIMTUYECKUX omnpeaeneHuil. OTKIOHEHUs OT
3akoHa byrepa-Jlambepra-bepa. Amnmaparypa mjis CHeKTpo- U (POTOMETPUYECKHX H3MEPECHHUH.
Tounoctes pesynbTatoB Gdotomerpuueckux onpenenenuid. Juddepennumansuas ¢dortomerpus.
MeToap! crieKTpo(hOTOMETPHUECKOTO TUTPOBAHHUS.

Onyopumerpudeckuii ananu3. [lpupoma aHanmuTHyeckoro curHaiga (iayopecueHIud Hu
dbochopecrieanmu. KBaHTOBBIW ¥ DHEPreTHUECKUN  BBIXOJbL. DaKTOpHI, BIUAIOMIME Ha
MHTEHCUBHOCTH (hyopecueHuu. TemeparypHoe U KOHIIEHTPALIMOHHOE TylIEHUE (IIyOPECIICHIIHH.
3epkanbHasi CHUMMETpPHUSI CHEKTPOB TMOTJIOMICHUS W ucnyckanus (mpaBwio JleBmmua). 3akoH
BaBunoBa. Cxema ¢uyopuMeTpruueckux Hu3MepeHuid. BpiOOp NEpBUYHOTO U BTOPUYHOTO
cBeTohMIbTPOB. [ pagynpoBoyHast 3aBUCUMOCTh M KOJTMYECTBEHHBINA aHAJIH3.

TypOunumerpuueckuid U HedeIOMETpUUYECKHI MeToAbl aHanu3a. PaccesHue cBera
JUCHEepCHBIMU cucTeMaMU. CBA3b ONTHYECKOM IJIOTHOCTH JUCIIEPCHONW CUCTEMBI C KOHILIEHTpaIlen
ompezaensiemMoro BemectBa. KoadduuueHt MyTHOCTH cHUCTeMBl. TeopeTHuecKue OCHOBBI
TypOumumerpun u  HedenmomeTpuu. YpaBHeHue Poames. CpaBHUTENbHAs XapaKTEPUCTHKA
AQHAJIMTUYECKUX CHTHAJIOB B TypOuaumerpuu u Hedermomerpuu. TpeOoBaHUA, MpeAbIBIIEMbIE K
HCIIOJIB3YEMBIM AHAIUTUYECKUM PEAKLUSAM.

OOmiasi xapakTepuUCTHKa SJIEKTPOXUMHUYECKHX METOJOB aHalu3a W WX KiaccuduKarus.
Knaccudukanus -51eKTpooB B JJIEKTPOXMMHUYECKMX MeTojax aHanu3a. llomspusyemble u
HEMOJISIpU3yeMble AJEKTpobl. Mcmonap3yeMble XMMHUYECKHME M SJIEKTPOXMMHUYECKHE PpEeaKIuH,
TpeOOBaHUs, IPEABSIBISIEMBIE K 3TUM peakiusM. Bosmoxxnoctu DXMA.

KongykromeTpus u KoHAyKTOMETpUdeckoe TuTpoBaHue. OOIias xapakTepuCTUKa METOJa.
AHaIMTUYECKUA CHUTHaJl B KOHJAYKTOMETPHH. YJ€lIbHAsl M DKBUBAJICHTHAs JJIEKTPOIPOBOJHOCTH
PacTBOPOB MIEKTPOIUTOB. [I0aABHKHOCTE HOHOB. IIpsAMast KOHIYKTOMETPHUS U KOHTYKTOMETPUUECKOE
tutpoBanue. Kpubie THTpoBaHMs. DakTOphl, BIUSAIOMIME HAa BHUJ KPUBBIX THUTPOBAHUS.
[IpuHuMnuanpHas cxemMa YCTAHOBKHM JJIsi KOHAYKTOMETPUYECKUX HW3MEPEHUN, HCIOJIb3yeMble
3neKkTpoabl. Bo3moxknoctn wmetoma. IIpumepsl omnpeneneHuil. BbpICOKOYaCTOTHOE THUTPOBAHME.
Bo3smoxxHocTH MeToza.

[ToreHumomeTpuss U NOTEHUHOMETPUYECKOE TUTpOBaHUE. MHIMKATOpPHBIE JIIEKTPOIBI U
31EKTPO/ibl cpaBHEHUs. [loTeHIIMan s1eKTpoaa Kak aHanTuTUYecKuid curHan. onomerpusi.

JlonHaHOBCcKuil 1 nu¢dy3MoHHBIN noTeHuuanbl. Kinaccupukaiys HOHOCEIEKTUBHBIX 3JIEKTPOJIOB.
VYpasaenne Hukonbckoro-DifseHMaHa. MeToabl KOJMYECTBEHHBIX OINpEAENCHUN U YCIOBUS HX
npumeHenus. Ilpsamas mnorenunomerpust (pH-merpusi, nonomerpus). Bo3moxHOCTH MeTona.
MeTtoasl TuTpoBanusa. OO6paboTKa KPUBBIX TOTEHIIHOMETPUYECKOTO TUTPOBAHUS.

Bonbramnepomerpuueckre Mmetoabl aHanmuza. Kiaccuueckas mnosnsporpadus. Ilomspo-
rpammbl. MHTepnperanus mnoasporpamMm. OCTaTOYHBIA M KOHJIEHCATOPHBIA TOKH. YPAaBHEHUE
noJsiporpaduueckoi BosHbl ['eifpoBckoro-MipkoBuya. IloTeHIan noayBoJHBI KaK KaueCTBEHHAS
XapaKTEePUCTHUKA aHATMTHYECKOTOo curHaja. Bwibop W HazHaueHue mnoissporpaduyueckoro GoHa.
[IpenenpHblil U GY3MOHHBIN TOK KaK KOJIWYECTBEHHAs XapaKTePUCTUKA aHATMTHYECKOT0 CUTHAJIA.
Amnepomerpuueckoe TUTpoBaHue. OOmas xapakTepuUCTHKa METOJa M aHAIUTUYECKOTO CHUTHaJa.
Bri0op ycioBuit amnepoMeTpuueckux u3mMepeHuid. [IpuHnunuanpHas cxemMa aMIepoMeTpuyecKoro
tuTpoBanus. Kpussie TutpoBanus. [IpuMepsl IpakTHUECKOTO UCIOIb30BAaHUS METOA.

KynonomMmerpuyecknii METOJ| aHAJIA3A

Knaccudukanus meronoB KynoHoMeTpuu. KoianuecTBo 31ekTpruyecTBa Kak aHAIUTHUYECKUI
curHan. llpsamas KymoHOMeTpHsT M KyJIOHOMETPHUYECKOE TUTpoBaHMe. Pacder KoaudecTsa
NEKTPUYECTBA, 3aTPAyeHHOIO HA  DJIEKTPOXMMHUYECKYI0 peakuuioo. KynoHomerpuueckoe
TuTpoBaHMe. BpiOop Toka  anekrponusa. [IpuHnunuaneHas ~ cxeMa  yCTAHOBKM  JUIA
KYJIOHOMETPUYECKOTO TUTPOBAHUS. [IpakTnueckoe IIPUMEHEHNE METO/a.
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DnexTporpaBuMeTpudeckuid ananu3. OO0Imas XxapakTeprucTUKa MeTo/1a M aHATUTHYECKOTO CUTHAJIA.

OOmiast  XxapakTepuCTHKa XpoMaTorpauyeckux MeToJoB. TeopeTHueckue OCHOBBI
xpomarorpadudeckux MeToJoB. Xpomartorpamma. [lapamerpsr ynepxuBanus. KadecTBeHHas u
KOJINYECTBEHHAs] XapaKTEPUCTUKU AHAJIUTHUYECKOrO0 CHUTHAjJa B KOJIOHOYHOM XpomaTorpagum.
@OU3NKO-XMMUYECKHE OCHOBBI XpomaTtorpaduueckoro mpouecca. Kraccudukanus MeTomoB
Xpomarorpaduu I0 arperaTHOMy COCTOSHHIO (a3, MO MeXaHU3My pasfeleHuss U Ccrnocoly
oopmienus npouecca. CTeneHb pa3eieHus] U KpUTepuil celeKTUBHOCTU. KpuTtepuil pa3aeneHus.
OntuMu3zanus mpoueccoB paszaeneHus cMmeceil BemectB. Koagduuuent pacnpenenenus. OcHoBHOe
ypaBHeHHe Xxpomatorpaduu. CBs3b (OpMBI BBIXOJHON KPHUBOH € M30TEPMOH pacmpenencHHs B
KOJIOHOYHOH Xxpomartorpaduu. BeicoTa, 3KBUBaJIeHTHas TeopeTudeckoil Tapenke. Kunermueckas
Teopust xpomarorpaduu. Ypasuenue Ban-Jleemrepa.

I"azoxunkocTHas xpomarorpadus. O6mas xapakrepuctuka meroja. [lpununuansHas cxema
ra3oBoro xpomarorpaga. YCTpoWCTBO M Ha3HaueHuWe Yy37I0B xpomarorpada. Tpebomanwus,
IpeabsBIIieMble K HEMOABMKHOW M TOABMXHOW (azam. JleTrekTopbl. MeToasl UAEHTUDHUKALUN
BEIIECTB B Ta30BOi xpomarorpaduu. MneHTndukanms KOMIIOHEHTOB pa3leisieMbIX CMeCei ¢
MIOMOILBIO JIOTapU(PMUYECKUX MHICKCOB yaepxuBaHusa. CrocoObl KOJWYECTBEHHOI'O aHalIM3a.
[TpumMepbl MPaKTHYECKOTO UCTIOIB30BAHMUS Ta30BOM XpoMaTorpaduu.

XKunkoctHas xpomarorpadus. Knaccudukanus MeETomoB XKHUIKOCTHOH XpomaTorpadum.
Oco6ennoctn BOXX. IlpuHnunuanbHas cxema >KUIKOCTHOTo XpoMaTorpada. THIbl 1eTeKkTopoB B
BOXX. Xuakocrnoaacopbuuonnas BOIXX. HopmanbHo-a3oBbiii u  oOpaiieHo-(pa3oBbiit
BApUAHTBI: COPOCHTHI, JIIIOEHTHI, pa3feisieMble BemecTBa. YpaBHenue Hokca. Mertonasl
UACHTU(GUKAIIMM BELIECTB M KoJMuecTBeHHoro aHanmuza B BOXKX. Ilpumepsl mnpakTuueckoro
ucnons3oBanuss BOXX. PacnpepenurenbHas OymaxkHas xpomatorpadus. KauecTtBeHHas u
KOJINYECTBEHHAs] XapaKTEePUCTHUKU aHaJIMTUYEeCKOro curHanma. OOmacTb mnpuMmeHeHus. ['enb-
xpomatorpadus. [logsuxHas n HenoaBmkHas ¢a3pl. OOIIee ypaBHEHHE, ONKCHIBAIOIIEE MPOLECC
reab-xpomarorpaguu.  Bo3mokHocTH  renb-xpomartorpaduu.  Ilpumepbl  mpakTH4YECcKOro
ucnonb3oBaHus. MoHooOMeHHas M wHoHHas Xxpomartorpadus. TpeOoBaHus, NpeAbSBIIEMbIE K
peaknusiM MoHHOro oomeHa. OcoOeHHOCTH MOHOOOMeHHOHM xpomarorpaduu. KoHcTanTta HOHHOTO
oOMeHa. M3otepmbl noHHOro oomeHa. KaTHOHUTHI M aHMOHUTHI. KO3QPHUIIMEHT CEeNeKTHBHOCTH.
Wonnas xpomaTorpadus. biok-cxema nonHoro xpomatorpada. Paznensroniue 1 KoOMIeHCallnOHHbIE

KOJIOHKH. AHAJIMTUYECKUE BO3MOKHOCTH METO/IA.

ABTOMAaTHYECKMI W aBTOMAaTU3UPOBAHHBIM aHanu3. [[pyrume wmeronsl aHamu3a. JluckperHsle
aBToMatuyeckue ananmusaropbl. [IpmHnmn pgeiictBusa. HenmpepblBHBIM NPOTOYHBIA aHAINU3 U
MPOTOYHO-UHKEKITMOHHBIA aHanu3. [loHsTHEe 00 aHATUTHYECKOW Macc-criekTpomeTpuu. CyIHOCTh
MeTOoJ1a. AHANIN3 OPraHMYECKUX BEIIECTB. DJIEMEHTHBIN aHAIU3.

4.00beM yueOHOMH TUCUHMILTHHBI

Bunsr yae6HOI paboThI 3au. en. AK. yac.
O6mas TpyA0eMKOCTh TUCIHHIJIMHBI N0 Y4eOHOMY IJIaHy 3,0 108
KonTakTHas padoTa — aylMTOPHbIE 3aHATHS: 1,33 48
Jlexiuu (Jlek) 0,44 16
Jlaboparopueie 3ansaTus (J13) 0,89 32
CamocrositesbHas padora (CP): 1,67 60
CamocTosTenpbHOE H3YICHUE PA3/IeNIOB TUCIIUILTHHEI 167 59,8
KonrakTHas camocrositenbHas pabora ' 0,2
Buasbl koHTpOJIA:
3aueT ¢ oneHkoi + +
KonTakTHas padoTa — mpoMe:KyTOYHAasi aTTecTalust -
TloAroTOBKA K IK3aMeHy i -
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Bugsl yaeOHOM paboThI 3au. en. Actp. yac.

O01mas TpyA10eMKOCTh JMCHUILIHHBI N0 Y4€0HOMY IIAHY 3,0 81
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 1,33 36
Jlexuuu (Jlek) 0,44 12
JlaGopaTtopusie 3ansatus (J13) 0,89 24
CamocrositesbHas padora (CP): 1,67 45
CamocTosiTeIbHOE U3YUYCHHE PA3/IeNIOB AUCITUILIMHBI 44,85
1,67
KoHTakTHas camocTosTenbHas pabota 0,15

Buabl koHTpOJIA:
3a4yéT ¢ oneHKoIi + +
KonrakTHast padoTa — IpoMeKyTOYHAs aTTecTauus -
IHoaroroBka K 3K3aMeHy -

AHHOTanus padoyeil NPOrpaMmbl IUCHUILIHHBI «OCHOBBI OHOXMMHUM U MOJIEKYJISIPHOM
ounosorun» (b1.B.04)

1 Heap qaucuumiaunbl "OCHOBBI OMOXUMHU U MOJIEKYIISIPHOM Ononoruu" - 1aTh CTYIEHTY
BCECTOPOHHEE MPEACTABICHUE O XUMHUYECKOM COCTAaBE U CTPOEHUU KMBOM KJIIETKU Ha MOJIEKYJIIPHOM
Y HaJIMOJICKYSIPHOM YPOBHSIX, O OMOXMMHYECKUX IMPEBpAIECHHIX, B XOJ€ KOTOPBIX 00pa3yroTcs
BEIIECTBA, COCTABISIONINE CTPYKTYPHYIO OCHOBY KJETKH, KOJAUpYoIue OHouH(pOpMAIIHUIO,
BBITTOJTHSAIONINE PETYASTOPHYIO WM KaTaIUTHYeCKHue (YHKINH, O OMOXMMHYECKHX TpOIEccax, B
X07Ie KOTOPBIX KJIETKH pa3HOOOpa3HbIX OPraHU3MOB IOJIyYalOT SHEPTUIO U MTPe0Opa30BBIBAIOT €€ U3
OJIHOTO BHUJA B JIpYTHeE, a TAKXKE O MEXaHU3MaxX peryysaiuyu MeTaboinun3Ma, nojiepKaHusi ToMeocTasa
Y 3aIIUTHI KJIETKH U OpraHU3Ma B 1I€JIOM OT arpecCUBHOIO BO3AEUCTBUS (PU3HMUECKUX, XUMUYECKUX U
OMOJIOTrMYECKHUX ar€HTOB OKPY’KaIOLIEH CPEIbl.

2 B pesyibTaTe H3y4eHHs1 JUCHUILIMHBI 00y4aOIIUICA 0 MporpaMMe 0axkajnaBpuara
AOJIKeH: 007a7aTh CIEAYIOIMMH KOMIIETEHIMSIMU: CIOCOOHOCTBIO HCHOJIb30BaTh 3HAaHUSA O
COBPEMEHHOW (u3MuecKod KapTHHE MHUpPA, HPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX,
CTPOCHHMHM BeIIeCTBA Ui TMOHUMAHUS OKpyKaroliero Mupa u seiaeHuidl mpupozasl (OITK-3);
BJIJICHUEM OCHOBHBIMH METOAAMM 3aIIUTHl IMPOU3BOJICTBEHHOIO IIEpPCOHANIA U HACEIEHUS OT
BO3MOXKHBIX TOCJICJICTBUN aBapuii, karactpod, cruxuitabix OexctBuii (OITK-6); crmocoOHOCTHIO
o0ecreyrBaTh BBINOJIHEHUE TNPAaBUJI TEXHUKH O€30MacHOCTH, MPOM3BOJICTBEHHOM CaHUTapuH,
nokapHou 0e3omacHocty u oxpansl Tpyaa (I1K-4); BramenrneM OCHOBHBIMUA METOJIAMU M TIpUEMaMU
MPOBEICHUSI AKCIIEPUMEHTAIBHBIX HCCIEIOBaHUH B CBOeW MNpPOEecCHOHATBHONH  00JIaCTH;
CIOCOOHOCTH TPOBOJAUTH CTAaHAAPTHBIE U CEPTU(PHUKAIMOHHBIE HCHBITAaHUS CBHIPbsi, TOTOBOM
MPOAYKIMK M TexHojorudeckux mpoueccoB (IIK-9); BnaneHuneM miaHupoBaHHS SKCIEPUMEHTA,
00pabOTKH U MpecTaBlIeHus moyydeHHbIX pe3ynbratoB (ITK-10);
3namv: OuocuHTE3 OHONOJIMMEPOB M HUX MOHOMEPHBIX CTPYKTYPHBIX €IWHHI]; OCHOBHBIE
OMOXMMHYECKHE MTYTH CHHTE3a BEIIECTB B KJIETKaX, OPraHU3alni0 OMOCUHTETUYECKUX MPOLIECCOB B
KJIETKaX JYKapuoT U TNPOKAPHOT; MOHATHE O (epMeHTax, TEOpHI0 (epMEHTATUBHOIO KaTallu3a,
CHOCOOBI PErysiliuy aKTUBHOCTH (EPMEHTOB, Kiacchl (PepMEHTOB, MEXaHU3Mbl ()EPMEHTATUBHOTO
KaTaln3a, KHHETUKY (hepMEHTAaTUBHBIX PEeaKLni, CBOICTBA ()epMEHTOB; OOMEH BEIIECTB U YHEPTUHU B
KJIETKE; OCHOBHbIE NMPUHIUIBI OMO’HEPTeTUKH, IYyTH U MEXaHU3MbI MPeoO0pa3oBaHUs IHEPTHH B
KUBBIX CUCTEMAX; CTPOEHUE U COCTaB F€HOMA IIPOKAPUOTUYECKUX U 3YKapUOTHYECKUX OPraHU3MOB;
MOJIEKYJISIPHBIE MEXaHU3Mbl MEpelay, peain3alui, XpPAHEHUS! U BOCCTAHOBJIEHUS T'€HETHYECKOU
uHbOpMALUY; MOJICKYJIAPHBIA HMHCTPYMEHTapUil T€HHOM WH)KEHEPUH; TI'€HETUYECKHE OCHOBBI
3BOJIIOLIHH.
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Vmems: omnpenensiTh BO3MOXHBIC ITyTH OHOCHHTE3a KIIOUEBBIX HHTEPMEIHATOB M LEJIEBBIX
MPOAYKTOB JUIsl BBIOOpA ONTHUMAJIBHBIX YCIOBHI OMOTEXHOJIOTMYECKOTO MpOIlecca; aHATU3UPOBAThH
POJIb BHYTPUKIIETOYHBIX KOMIIOHEHTOB, OMOMOJIMMEPOB M BBISBIATH B3aUMOCBS3b OMOXMMHYECKHX
MPOIIECCOB B KJIETKE; OCYIIECTBISATH OT/ACIbHBIC (DEPMEHTATHBHBIC PEAKIUK, aHATU3UPOBATH
OpOAYKTHl MeTabonmu3Ma W (EpPMEHTATUBHBIX pEaKUWi, H3y4aTb KHHETHUKY MPOTEKAIOIIETO
MpeBpaIlleHHs]; aHAJIM3UPOBATh OTICIbHBIC MYTH METAa0O0JM3Ma M WX B3aUMOCBS3b, PETYISIHIO;
NPOBOJIUTH OOPabOTKY pEe3ylbTaTOB M3MEPEHUH C HCHOJIB30BAHMEM IMAKETOB TMPUKJIAIHBIX
IPOrpamM.

Bradems: MeTonamMu BBIICICHUS W OYUCTKH PAa3IMYHBIX OMOMOIMMEPOB, (HEPMEHTOB; METOJaMH
OIIpeJIeJICHUS] aKTUBHOCTH Pa3HOOOPa3HBIX (PEPMEHTOB, IPOBEACHUS OMOXUMUYECKUX MTPEBPAILICHHIH,
OuocuHTe3a OMOJOTMYECKH aKTUBHBIX BEIIECTB; METOJAAMU IUIAHUPOBAHUS, NPOBEACHUS U
00pabOTKH IKCIIEPUMEHTOB; TIpaBUIaMu 0€301acHOM pabOThl B OMOXUMHYECKON 1abopaTopuu.

3 Kparkoe conepxxanue IMCUUILTHHBI

Mooyas 1. Inzumonozus.

1.1. OcHoBBbI (pepMeHTATUBHOIO KaTaau3a. [Ipupoaa hbepMeHTOB U NX CBOWCTBA KaK OEJIKOB, U
Kak OuokaTtamu3aTopoB. KuHeTnka (epMEHTATHBHBIX pPEAaKIHUW, PErysaius (epMEeHTaTUBHOU
aKTUBHOCTH, MHruOupoBanue, aktuBamus. CyOcTparHas crneuuuyHOCTh (DEPMEHTOB, €€ BUIBI.
AKTUBHBIN IICHTP, IEHTP CBA3BIBAHUS CyOCTpaTa, peryasTOPHBIN LEHTP MOJIEKYIbI (hepMEHTa.
Brnusinue pu3nKo-XMMHUECKUX YCIOBHM Ha CKOPOCTh (DEPMEHTATUBHBIX PEAKIUH, MPUKIIATHAS
SH3UMOJIOTUSL.

1.2. OcnoBbl 3H3uMoOJ0rMH. Cucrematuka QepmeHTOB. [IpocTble M ClOXKHBIE (EPMEHTHI
(xonodepmenTsl), MyIbTU(EPMEHTHBIE KOMIUIEKCH. Kitacc okcumopenykras, mpuMepsl (epMEHTOB
3TOrO KJlacca M KaTalu3upyeMmblx uMH peakuuid. Kiacc Tpancdepas, npumepsl (pepMEHTOB 3TOr0O
KJlacca M KaTalusupyeMmblx uMu peakuuil. Kimace ruapoinas, npumepsl (epMEHTOB 3TOro Kjiacca u
KaTaJln3upyeMbIX UMU peakiuii. Kiacc nmas3, npumepsl GepMEHTOB 3TOr0 Kacca U KaTalu3upyeMbIX
uMu peakuuii. Knmacc mzomepas, npumepsl (epMEHTOB 3TOro Kjacca M KaTalU3UPYEMbIX HMH
peakuuii. Knacc nuras, nmpumepsl (epMEHTOB 3TOr0 Kjacca M KaTaIU3UpPYEeMBbIX MMHU pEeakIui.
OcHoBHbIE MeXaHU3MbI (PEPMEHTATUBHOTO KaTajln3a.

Mooyns 2. Memaboausm.
2.1. MonsTusi aHa6o1U3Ma, KaTadoan3mMa u ampuooanzma. OOMe NPUHIUATIEI 0OMEHA BEIIECTB U

OHCPI'HUH Y )KUBBIX CUCTCM.

2.2. Ilony4yeHnue sHepruu KJjaeTkoii. MeTadoau3m yriieBoaoB.
Karabonu3m yriesogoB. PacnieruieHne yriaeBoJOB B IHILEBAPUTEIBHOM  TPAKTE.
AMunonuTtuueckue (epMeHTHI, UX XapaKTEePUCTUKA.

AmnaspobHoe pacuierieHre rmoko3bl. ['mukonus. Ilenro3zodocdarnpnii nukia. CybcTpaTHOE
dochopumupoBanre ADP. Dueprernueckuii 6ananc mporeccoB. CyMMapHbie YpaBHEHHS TNIMKOIHN3a,
neHTo3o(dochaTHoro nukIia. Perymismus rimkoin3a Ha ypoBHE TeKCOKUHA3bI, (ocPoPpyKTOKMHASHI,
nupyBaTkuHasbl. Perenepanus NAD™, ponbs nmakratiaernaporenassl B 3ToM mporecce. CMpTOBOE
OpoXeHHeE.

AspoOHBII MeTaboIM3M TUpyBaTa. MUTOXOHIIPUH: CTPYKTYpa M SHEPreTHUYECKUE ()YHKITHH.
OxucnuTensHoe JeKapOOKCUIIMPOBAHUE nupyBara. Crpoenue MYJIbTH()EPMEHTHOTO
MUpYBaTACTUAPOreHa3Horo komiuiekca. CyMMapHOe ypaBHEHHWE M DJHepreTudyeckuil OajaHc
nporiecca. Perymsmus akTHBHOCTH MUPYBATAETHIPOr€HA3HOTO KOMILIEKCA.
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[{uxn nuMoHHOM KucnoThl. CyMMapHOe ypaBHeHUe okucienus anetmin-CoA B nuukie Kpebea
U DHEepreTUYecKuil 6anaHc mpoiecca.

Oxucnenne NADH u FADH2 B neixarensHoii ienn. Conpspkenue cunteza ATP ¢ meperocom
371eKTpoHOB U MpoToHOB 0T NADH n FADH2 x monekynsipHoOMy KMCIOpOY. XEeMHUOOCMOTHYECKAs
teopust Mutdeiuia. KOMIOHEHTHI AbIXaTeNbHOW Lenu: (IaBONPOTEUHBI, KEJIE30CEpPHbIE OEeNKH,
KO3H3UM Q, IIUTOXPOMBI b, C1, C, a, ag. Tonorpadus IpIXaTeNbHBIX MEPEHOCUUKOB B PEIOKC-LIETIH.
Oueprerudeckuii 6ananc npouecca. O6pa3oBaHNe aKTUBHBIX (POPM KHCIOPOAA M CHOCOOBI 3AIIUTHI
OT HUX.

®otocunTe3. DOTOCUHTETUYECKUH anmapar pacTeHUI U €ro JOKalu3alus B XJIOPOIUIacTax.
TemuoBas u cBeroBas craguu porocuntesa. Porocucremsl | u 1. O6pazoBanne ATP. Pacmerienue
BOJIbI, F€HEPALIU MOJIEKYJISIpHOTO Kucinopoga. Cunres rimoko3bl. Cz u Cy4 pacrenus. OcobeHHOCTH
dhotocunTesa y C4 pacTeHUH.

Buocunres yriaesonoB. InmokoHeorenes. buocunTe3 mnosmcaxapuaos. OOpas3oBaHue
Kpaxmara, IITUKOTeHa.

2.3. Metaboau3m amMuHOKHCJIOT. Karabonm3m amMuHOKHCIOT. [le3amMuHUpOBaHue, Cyan0a
YIJIEPOJHBIX CKEJIETOB aMUHOKHUCIIOT. CHHTE3 HEKOTOPBIX AMUHOKUCIIOT CEMEWCTBA TITyTaAMUHOBOM 1
acrapariHOBOM KHUCIIOT, CEpHUHA.

2.4. MeTa60/u3M HYKJe0TUAOB. CHHTE3 MYypUHOBBIX M MUPUMUIUHOBBIX HYKJICOTHAOB. Pacman
HYKJICOTHIO0B, 00pa3oBaHHE MOYEBO KUCIOTHL. Hapymenus: metabonm3Ma HyKI€OTHIOB.

2.5. MeTa60/1M3M KHPHBIX KHCJIOT U JTUITH/IOB.

KaraGoausm  junuaoB. Jlunonmutudeckue — ¢epMeHTH:  Jumasza, (Gocdoaumnassl,
CUHTrOMHUETMHA3BI. DMYJIBrUPOBaHHE KUPOB IIPU UX TEPEBAPUBAHUH B MHUIIEBAPUTEIILHOM TPAKTE,
POJIb JKEeTUHBIX KHUcHoT. KaTabonus3m >KUPHBIX KUCTIOT. AKTUBUPOBAHUE >KUPHBIX KHUCIOT, POJb B
sToM mporecce ari-CoAcuHTeTasbl. MexaHu3M [(-OKHCIIEHUS! HACHIIEHHBIX JKUPHBIX KHCIOT C
YETHBIM YHCJIOM YITIEPOAHBIX aToMOB. OCOOEHHOCTH OKHCIIEHHUS JKUPHBIX KHCIOT C HEYETHBIM
YHCIIOM aTOMOB yriepona. CyMMapHOe ypaBHEHHE [J-OKHCICHHUS KUPHBIX KHCIOT, YJHEPTeTHUECKHUH
BBIXO/]I TIpolIecca.

BuocunTe3 KHUPHBIX KHCJIOT M TPUANWIIJIMIEPOJOB. BHOCHHTE3 >KHPHBIX KHCIOT.

CrtpoeHre KOMILJIEKCa CHHTAa3bl XMPHBIX KHUCIOT. MeXaHM3M HapallMBaHUS YIJIEpOJHOW ILeru
KHUPHOU KHUCHOTHL. L{ukimmueckuii xapakTep OMOCHMHTE3a KUPHBIX KHCIOT. CyMMapHOe ypaBHEHHE
OMOCHHTEe3a MaJIbMUTHHOBOM KHUCIIOTBHI. DHEpreTMYecKHe 3aTpaThl HAa CHUHTE3 XKUPHBIX KHUCIOT.
BrocuHTe3 TpHAIMITINIIEPOIIOB.
2.6. B3aumMocBsi3b po1eccOB aHA00/IM3Ma U KAaTa00/IM3Ma, pery/asinusa OHOXUMHYECKHX MyTeil.
Perymsauuss merabonmu3mMa TyTeM W3MEHEHHS AaKTHBHOCTM W KolW4yectBa  (DEPMEHTOB.
CornacoBaHHOCTh KIIETOYHOTO MeTaboim3Ma ¢ (DU3HOJOTHYECKUMHU IMOTPEOHOCTSIMHU OpraHU3Ma.
BHekserounas perynsuus ropMOHaMu. AJICHUJIATIIMKIIA3a B 00pa30BaHue BTOPUYHOTO MOCPEIHUKA
— cAMP. cAMP — amwiocTepuuecKuMdl  PETYJISATOp INPOTEMHKWHA3, YYacTBYIOIIMX B
bochoprunrpoBaHNY pa3THYHBIX BHYTPUKIETOUHBIX OCIKOB.

Mooyns 3. buoungopmauuonnsie npoueccol 8 Kiemxe: OuoXuMuyecKue 0CHO8bl XPaHeHu s,
nepeoayu u peanu3auui HaciedCmeeHHou undopvauuu.

3.1. Buabl u ouosornyeckne (GyHKIMH HYKJIEHMHOBBIX KHCJIOT y MPO- H IYKAPHOTHUYECKUX
opranu3moB. JIHK: oco6ennocT crpoeHust u mpoctpanctBeHHOW cTpykTypbl. PHK: oco6ennocTn
CTPOEHHS M MPOCTPAHCTBEHHOHN CTPYKTYpPHI pa3znuuHbix THmoB PHK.

3.2. Pemummkanus JJHK. OcHOBHBIE cTaguy W MEXaHU3M TpoIlecca, y4acTBYIOIIUE (EpMEHTHI,
0COOEHHOCTH Tporecca y mnpo- U dykapuoT. Perumkamus JHK in vitro m ee mpakTuyeckoe
MIPUMEHEHHE — MMOJIMMEpa3Hasi IIeMHas peaKIus.

3.3. Pemapamus JHK. MexanusMm, yudactByromue (pepMeHTHI, OCOOCHHOCTH Tpollecca y Mpo- U
3yKapuoT.
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3.4. Pexomounanus JHK. OcHoBHBIE BUBI U MEXaHHU3M Ipolecca, (PepMEHTHI, yJacTBYIOIIUE B
rporecce.

3.5. Tpaunckpunuusi. OCHOBHBIE CTaAMM M MEXAaHU3M IIPOIECCa, y4YacTBYIOIIHME (EPMEHTHI,
O0COOCHHOCTH Tpoliecca y Mpo- M 3yKapuoT. lIpolieccMHr mepBUYHBIX TPAaHCKPUOTOB B IMpPO- U
9yKapuoTHUECKUX KieTkax. CriaiicuHr.

3.6. Tpancasuusi. OCHOBHbIE CTaAMM W MEXaHU3M I[IpOIEcca, y4YacTBYIOUIME (DEPMEHTHI,
O0COOCHHOCTH TIpoIlecca y Mpo- U dYKapuoT. [ eHeTHdeckuii Koj. beloKcuHTe3upyrommii anmnapar
kieTkd. MHruburopsl Tpancnsuuu. [locTTpaHcnsnmoHHOE CBOpauyuMBaHUE OEIKOBOW MOJEKYIIBI.
Hlaneponsrt. [locTTpancisiuonnas Moandukanus OEnKoB.

3.7. IloHsAiTHe reHa B MOJIEKYJSIPHO OMOJIOTMYeCKHX TepMHUHAaX. ['eH Kak MmocienoBaTebHOCTD
nykineotunoB JIHK. OcHoBHas gorma MOJEKYyIsipHOW Owonorum u ee HapymeHus. OOparHas
TpaHckpunrtasza. Perymsmus OuocuHTe3a Oelka B KIETKaXx Mpo- U 3ykapuoT. Perymsnus
TPaHCKPUNIIKH, TpaHcsuuu. Teopus onepona. Ctpykrypa lac-onepona y E. coli.

3.8. TlonsiTHe 0 reHeTHYeCKO WHKeHepuu. Mertoapl cekBeHupoBanus JHK. Mertoasr
kionupoBanust JJHK 1 momyuennst pekOMOMHAHTHBIX IITAMMOB-TIPOAYIIEHTOB PAKTUYECKU [IEHHBIX
OMOJOTMYECKH aKTUBHBIX BEIECTB.

4. O0beM yueOHOI TMCUHNJIMHbI

Bugpl yueOHOI paboTh 3au. en. Ak. gac.
Oo0mas TPy10eMKOCTh JUCIUILIHHEI N0 Y4e0HOMY TUIaHY 5,0 180
KonTakTHasi padoTa — ayiMTOpPHbIE 3aHATHS: 2,22 80
Jlexmm (Jlek) 0,44 16
[TpaxTrueckue 3ansaTus (I13) 0,89 32
[Mpaktuueckue 3anstus (J13) 0,89 32
CamocrositeibHas padora (CP): 1,78 64
CaMocCTOsATENbHOE H3YUYEHHE Pa3/IeN0B AUCIUTIIHHEI 1,78 64

Buabl koHTpOJIS:
3a4eéT ¢ ouneHKoi - -

KonTakTHasi paGoTa — MPOMEKYTOYHAS ATTeCTANA 1 0,4
IoaroroBka K 3K3aMeHy 35,6
Bunp! yue6HOI paboThI 3au. en. AcTp. Jac.
Oo0mas Tpy10eMKOCTh JUCHUILINHBI 110 Y4eOHOMY IUIaHY 5,0 135
KonTakTHasi padoTa — ayiMTOpPHbIE 3aHATHS: 2,22 60
Jlextuu (Jlex) 0,44 12
IpaxTtrueckue 3ausatus (I13) 0,89 24
IIpakTudeckue 3ansarus (JI3) 0,89 24
CamocrositeabHas padora (CP): 1,78 48
CaMOCTOATENBHOE H3YUYEHUE Pa3/IeNoB AUCIUTUIMHEI 1,78 48
Buabl koHTpOJIA:
3a4eT ¢ oneHKOi - -
KonTakTHasi paGoTa — MpoMeKyTOYHASI AaTTeCTALMA 1 0,3
IloaroroBka K 3K3aMeHy 26,7

AHHOTanus pado4eil nporpamMmsl JucuuIIMHEbI «O0mas ouosorus» (b1.B.05)

1. Heap mucuumauHbl "OOmas Ouoiorus "maTh CTYIAEHTY IEINOCTHOE IMpeacTaBlIeHHEe 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI KUBOW MPHUPOIBI, OMOJIOTHIECKOTO PazHOOOpasus KHUBOTO,
CTPOEHUHU KJIETKH, KaK 3JIEMEHTAPHOU €TMHHULIBI 5KHUBOTO.

2.B pe3yibTare M3y4eHHsi IMCHUIIMHBI 00y4alOIIUIiCA 1O MporpaMMe O0akajaBpuara
AOJIKeH: 00JaaTh CIeAYIOIUMU KOMIETEHIMSMH: CIIOCOOHOCTBIO U TOTOBHOCTBIO MCIOJIb30BaTh
OCHOBHBIC 3aKOHBl €CTECTBEHHOHAYYHBIX JIUCIUIUIMH B MPO(EeCCHOHATLHON esATEIbHOCTH,
NPUMEHSTh METOAbl MaTeMaTHMYeCKOro aHaliu3a M MOJCIHUPOBAHMS, TEOPETUYECKOTO H
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skcriepuMenTanbHoro uccneaoanus (OITK-2); crmocoOHOCThIO TOHUMATh 3HaUYeHUs HHpOpMauu B
pPa3BUTUH COBPEMEHHOIO HMH(POPMAIIMOHHOTO OOILIeCTBa, CO3HAHMEM OINACHOCTU U YIPO3bl,
BO3HHUKAIOMIEH B OSTOM IMpolecce, CHOCOOHOCTBIO  COONIONAaTh OCHOBHBIE —TpPEOOBaHHS
uHGOPMAIIMOHHON 0E30MaCHOCTH, B TOM 4YHCJE 3allluThl TocyaapcTBeHHON Taitabl (OITK-4);
BJI4/ICHUEM OCHOBHBIMU METOJIaMU U NpUEMaMH IIPOBEICHUS IKCIIEPUMEHTAIbHBIX UCCIIEIOBAHNUN B
cBoeii mpoeccnoHanbHOM 06J1aCTH; CIIOCOOHOCTHIO MMPOBOJUTH CTAHAAPTHBIC U CEPTH(PUKALMOHHBIE
UCIIBITaHMsI CHIPbs, TOTOBOM MPOIYKIIUHU U TeXHOJIOrHueckux rnpoueccos (I1K-9);

3Hamb: OCHOBHBIE pa3IU4Ms >KUBBIX M HEXHUBBIX CHUCTEM; CYIIHOCTh IPOLIECCOB,
IIPOTEKAIOIIMX B OPraHU3ME M 3aKOHOMEPHOCTH B3aMMOJECHCTBHUS OpraHu3Ma C OKpY’Karollen
cpenoi;
3. Kparkoe cogep:kanue AuCUHNTUHBI
Beseoenue ¢ npeomem. Cpoiicta )xuBoro. CaMoperyssiius 1 ypoBHU OpraHU3alMH JKUBBIX CHCTEM.
buonorus, kak COBOKYIMHOCTh HayK, U3YYalOIIUX CTPYKTYPY, GYHKIIMOHUPOBAHHE U pasHOOOpasue
YKUBBIX CUCTEM Ha Pa3HBIX YPOBHSAX OpPraHU3alUHU.
Mooyns 1. Ocnoevl yumonozuu.
1.1 Xumuueckas opraHuzanus kieTkd. CojepaHHe XHMHUYECKHX 3JEMEHTOB M OPraHUYeCKHX
BEIIECTB B KJIETKE U X QyHKIMH. bruononmumeps! kietku. Ctpoenue u QyHKIIMKA OPTaHeI KICTKH.
1.2. Pa3MHOXEHHE U WHIUBUAYAIbHOE pa3BUTHE OPraHu3MOB. JKU3HEHHBIH UK. XPOMOCOMBI.
Murto3. Meiio3. ®opmel pazmHoxkerus. Auddepenunanus kieTok — GpakTopbl U PETyIsIus 3TOTO
npotrecca.
Mooynsb 2. Ocnoevl cenemuKu.
21 OcHOBBI KacCHYeCKOW TeHeTHKH. [loHSATHE O HACIEICTBEHHOCTH W HW3MEHYHBOCTH.
MartepuanbHble U MOJEKYJISpHbIE OCHOBBI HACIEACTBEHHOCTH. (OCHOBHBIE 3aKOHBI MeH[es.
MeTo1pl FeHETUYECKUX HCCIIeI0BAaHUM.
22 T'eHeTMKa NOMYJSALMM, MHKPOAIBOIIOLMS, MAaKpO3BOIIOLHUSA. 3aKOHOMEPHOCTH W3MEHYHMBOCTH:
HacJeCTBeHHas1, MoauuKkanuonHas. Myranuu. [lonstue «HopMma peakuuny». PasHooOpasue KUBbIX
OpPraHU3MOB.
4.00beM yueOHOM TUCUMILTHHBI

Bunaer yue6HOM paboThI 3au. en. AK. yac.
OO0mas TpPyA0EMKOCTb JMCHHMILIMHBI 110 Y4eOHOMY IIaHy 3,0 108
KonTtakTHas padoTa — ayIMTOPHbIE 3aHATHA: 0,88 32
Jlexuuu (Jlek) 0,44 16
[TpakTrueckue 3anstus (I113) 0,44 16
CamocrositensHas padora (CP): 2,12 76
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIITUHBI 512 75,8
KonTakTHas camocTosiTensHas pabora ' 0,2

Buasbl koHTpOJIA:
3a4eér ¢ oueHkom + +
KonTakTHas padora — mpoMe:KyToOYHAasi aTTecTalust
IHoaroroBka Kk 3K3aMeHy

Buzsl yaeOHOM paboThI 3au. en. Actp. yac.
Oo0mas TpyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MUIAHY 3,0 108
KonTakTHas padoTa — ay1MTOPHBIE 3aHATHS: 0,88 24
Jlexmm (Jlek) 0,44 12
[TpakTueckue 3anstus (I13) 0,44 12
CamocrositeasHas padora (CP): 2,12 o7
CamocTosTenbHOE U3YYeHUE PA3/IeNIOB TUCIIUILIHHEI 56,85
2,12
KoHTtakTHas camocTosTenbHas pabota 0,15
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Buabl koHTpOJIA:
3a4éT ¢ OLeHKO + +
KonrakTHasi pa6oTa — npoMeKyTOYHAs aTTecTalus
IHoaroroBka K 3K3aMeHy

AHHOTanuA padoyeil nporpaMMsl AUcHHMILIMHBI «O0mas Mmukpooduoaorus» (b1.B.06)

1. Heanb aucuumianHbl "O0mas MUKpOOHOIOTHs" 1aTh CTYICHTY LIEJIOCTHOE MPEICTABICHUE
00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSA >KUBOM MPHUPOIBI, OHMOJOTHMYECKOTO pPa3sHOOOpasus
KUBOTO, CTPOCHHMM KIJIETKH, KaK D3JEMEHTApHOW eIWHHUIbl J>KUBOro, 00 OOMEHe BeIIeCTB H
MIPEBpAaILEHIH SHEPTHHU B KJIETKe, 00 0COOEHHOCTSIX MUKPOOPTaHU3MOB, KOTOPBIE SIBISIOTCS OJHUMHU
U3 OCHOBHBIX OOBEKTOB OHMOTEXHOJOTHH, O pasHooOpa3uu TMPOIECCOB MeTadonm3Ma W
OMOCHHTETHUUYECKHUX TIPOIECCOB, 3aKOHOMEPHOCTSIX poOCTa U crnocobax KyJIbTUBUPOBAHUS
MUKpPOOPIaHW3MOB, 00 OCHOBaX TIE€HETMKHM MHUKPOOPIaHHW3MOB, O METOJaX CEJIEKIHHU, O POJIH
MHUKpPOOPTaHHW3MOB B IIPHPOJIe, 00 Y4acCTUH B KPYTOBOPOTE BEIECTB.

2.B pe3yabTare M3yYeHHsl IMCHUILIMHBI 00yYalOUIMIiCA MO0 MporpaMMe 0akajlaBpuara
AOJKeH: 001afaTh CIeAYIOIUMU KOMIETEHIMSIMH: CIIOCOOHOCThIO U TOTOBHOCTBIO MCIOJIb30BaTh
OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX JUCHHUIUIMH B TPOPECCHOHATBHON JesTeIbHOCTH,
MPUMEHITh METOABl MAaTEeMAaTHMYeCKOro aHaiu3a U MOJCIMPOBAHHS, TEOPETUYECKOTO H
skcnepuMenTanbHoro uccaenoBanus (OIIK-2); cmocoOHOCTBIO MOHMMATh 3HAYCHUST HH(OPMAIIUN B
Pa3BUTUH COBPEMEHHOTO HMH(POPMAIIMOHHOTO OOIIeCTBa, CO3HAHMEM OIACHOCTU U YIPO3Hbl,
BO3HUKAIOIIEW B OTOM MpOIEcCce, CIOCOOHOCTbIO  COOJIIOJIaTh  OCHOBHBIE — TpeOOBaHUS
UHPOPMAIIMOHHONW OE30MaCHOCTH, B TOM YHCJE 3aIlUThl rocyaapctBeHHo# TaiiHbl (OITK-4);
BJI/ICHUEM OCHOBHBIMU METOJIaMU U NPUEMaMH IPOBEIACHUS IKCIIEPUMEHTAIbHBIX UCCIIEIOBAHNUN B
cBoel npodeccuoHanbHOM 001aCTH; CITOCOOHOCTBIO IPOBOJUTH CTAHJAPTHBIE U CEPTU(PHUKAIIMOHHbIE
UCIIBITaHMsI CBIPbsS, TOTOBOM MPOMYKIIMU U TeXHOJIOrHYeckux mporeccos (I1K-9);
3namv: 0cOOEHHOCTH CTPOCHMS KIJIETOK MpPO- U HYKAPHOTHUECKUX OPTaHW3MOB; 3aKOHOMEPHOCTH
pocta M CHOCOOBI  KYJbTUBUPOBAHMSI ~MHUKPOOPTaHM3MOB; OCOOEHHOCTHM  MeTaboiau3ma
MHUKPOOPIaHU3MOB U TUIIBI OMOJIOTUYECKOT0 OKUCIIEHHS; OCHOBBI T€HETUKH, U3MEHUYNBOCTh U OCHOBBI
CEJIEKIIMM MUKPOOPIaHU3MOB; POJIb MUKPOOPTaHU3MOB B IIPUPOJIE.

Ymemsb: MOATOTOBUTH HEOOXOIUMYIO TIOCYAY U MIPUOOPHI AJIs KYJIbTHBUPOBAHUS MUKPOOPTaHU3MOB
U MHUKPOOHOJIOTHYECKOTO KOHTPOJIS; ONPENEISITh 00CEMEHECHHOCTh O0OBEKTOB OKPYKAIOIICH CpeJbl
U TEXHOTEHHBIX IOTOKOB; pa3paboTaTh peXUM KyJIbTUBUPOBAHUS, OCYIIECTBHTH IPOIIECC
KyJIbTUBHUPOBAaHUSI MHUKPOOPTraHU3MOB B MEPHUOJUYECKHX YCIOBHUSX M OINPENEIUTh AKTUBHOCTH
pocTta; OmpeAenuTh MHUKPOOHBIE KOMIIOHEHTHI OMOIIEHO3a MPU MUKPOCKOTIMPOBAHWH, BBIICTUTH
13 00BbEKTOB OKPYKAIOIIEeH Cpe/ibl MUKPOOPIaHU3MBbI C 33JaHHBIMU (PU3UOJIOTUYECKU CBOMCTBAMH.
Bradems: ocHOBaMH MUKPOOHMOJIOTHYECKOM TEXHUKH;
3. Kparkoe cogep:xanue TUCHMILIHHBI
buonozua npomucmoe.

Mup MHUKpOOPTraHU3MOB, OOIIME MPU3HAKU U pa3HooOpas3ue. Ponb B mpupoie u mpakTHYecKon

NeSITeIbHOCTH 4YejoBeka. buonorus npoructoB (MUKPOBOOPOCIHH, IpUOBI, MpocTeiiie, OakTepuH,
BUPYCBHI): OCOOCHHOCTH CTPOCHMS KJIETOK IMPOKAPHOT W 3yapHOT, OpraHeiIbl U HMX (PYHKIHH.
[IpuHnmns! knaccupukauy, 0COOEHHOCTH MUTAHUS U OTHOIICHHUS K YCIOBUSIM OKPYKAIOILEN Cpebl.
Okonorus.

Pocm u Kynemueupoganue mukpoopzanuzmoé. TUnbl TUTaHUST MUKPOOPTaHU3MOB, IIOCTYILIEHUE
MUTATEIbHBIX BEUIECTB B KIETKY. BiusHue (akTOpOB OKpYKAIOLIEH Cpeabl Ha KU3HEAEATEIbHOCTh
MHUKPOOPIraHU3MOB. BUIBI M COCTaB MUTATENBHBIX Cpell AJS KYJIbTUBHUPOBAHUS MHUKPOOPTaHU3MOB.
Poct MHKpOOpraHu3mMoB, criocoObl U3MepeHus: pocta. MeTobl KyJIbTUBUPOBAHUS: IEPUOTUIECKOE,
HenpepbIBHOE, UMMoOMIn3anus kierok. Kpusas pocra. [lonarue o auaykcun pocra.
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Memabonusm mukpoopzanuzmos. OOMEH BEIECTB, KAK COBOKYIMHOCTh pEeakIMi KaTabonmu3ma u
anabonm3ma. OCOOEHHOCTH 3JEKTPOHTPAHCHOPTHBIX CUCTEM PA3JIMYHBIX TPYII MHUKPOOPTaHU3MOB.
Tunbel OMOJIOrMYECKOT0 OKHUCICHUS (adpoOHOE JbIXaHWEe, aHa’pOOHOE JbIXaHUE, OpOKEHHUE).
AdpoOHOE OKHCIIEHHE OPraHMYeCKMX BEIIECTB W HEOPraHMYECKHUX CcoeAuHeHHH.. PazHooOpasue
OKHUCJIIEMBIX OpPraHMYeCKHX CyOCTpaToB (Oenku, LeJUTI0I030coepKamiie, yriaeBoaopoas, C-1
coeauHeHuss u Ap.). Hemomnoe oxucnenue, Tpancopmarus. I[IpakTuueckoe 3HAUYEHUE STHX
mpoueccoB. AHa’poOHOE pa3joXKeHUe OpraHuyeckux BemecTB. OcoOeHHOCTH OaKTepHalbHOTO
¢dorocunTe3a. buocuHTEeTHUECKHE TPOLIECCH] MUKPOOPTraHU3MOB.

IKonocua mukpoopzanumos. PacripocTpaHEeHHE MHUKPOOPraHU3MOB B Ouocdepe. Dopmer
B3aMOOTHOUICHUH MHUKPOOPraHM3MOB. MHuUKpoopranusmbl M Ouota. Buabl HM3MEHUYHBOCTH
MHUKPOOpPraHu3MoB. Tumbl ectecTBeHHOro orOopa. IloHsATHE O celeKuun MHUKPOOPTraHU3MOB H
TeHHOWHKEHEPHBIX IITaAMMaXx.

4.00beM yueOHOil TMCHHNJIMHbI

Buzsl yaeOHOM paboThI 3au. en. AK. gac.
O01mas TpyA0eMKOCTb JMCUUILIHHBI N0 Y4e0HOMY ILIAHY 3,0 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48
Jlexumu (JIek) 0,44 16
[Tpaktuueckue 3anstus (I13) 0,89 32
CamocrositesnsHas padora (CP): 0,67 24
CamocTosATeIbHOE U3YUYECHHE PA3/IeI0B JUCITUILIMHBI 0,67 24
Buabl koHTpOJIS:
3a4er ¢ oneHkom - -
KonTakTHas padoTa — mpoMe:KyTOYHAasi aTTecTalust 1 0,4
IMoaroToBKa K 3K3aMeHy 35,6

Bunsl yaeOHOM paboTh 3au. en. Actp. yac.
OO01mas TPyA0eMKOCTh THCHHUIIIMHBI 110 Y4eOHOMY IJIaHY 3,0 81
KonTakTHas padoTa — aylMTOPHBIE 3AaHATHS: 1,33 36
Jlexmmu (Jlek) 0,44 12
[Tpaktuyeckue 3ansatus (I13) 0,89 24
CamocrositesnbHas padora (CP): 0,67 18
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHbI 0,67 18
Buabi koHTpOJIA:
3a4er ¢ oneHkoM - -
KonTtakTHasi pa6oTa — NpOMeKYTOYHAS aTTeCTAUA 1 0,3
IMoaroroBka k 3K3aMeHy 26,7

AHHOTanus padoueil nporpammsl AucuuninHbl «HavyeprareabHasi reomeTpus»
(b1.B.07)
1.esm 1ucuMNIMHBI - TpUOOpETEHNE CTYIEHTaMU 3HaHUH B 00J1aCTH HauYepTaTEIbHOU
TreOMETPUH U UHXKEHEPHOU rpadrKu, OCBOEHHE OCHOBHBIX TOJIOKEHUHN pa3paboTKU MPOEKIIMOHHBIX
4epTexKel, MPUMEHSAEMBIX B MHKEHEPHOW MPAKTHUKE, Pa3BUTHE IMPOCTPAHCTBEHHBIX MPEICTABICHUM,
HEOOXOMMBIX B KOHCTPYKTOPCKOM padore.

2.B pe3yabTare u3ydyeHusi JUCHUILIMHBI 00y4alOIIMICA MO0 MporpaMMe OakajaBpuara
AOJIKeH: 00J1aJiaTh CIEeIYIOIUMU KOMIIETEHIUSAMU: CIIOCOOHOCTHIO UCII0JIb30BATh OCHOBHBIE 3aKOHBI
€CTeCTBEHHOHAYYHBIX JUCHHUIUIMH B TNPO(PECCHOHANBHON JEATENbHOCTH, INPHUMEHSATH METO/bI
MaTeMaTHYeCKOro aHajau3a M MOJCIHPOBAHUSA, TEOPETUYECKOTO M  HKCIIEPUMEHTAIBHOTO

69



uccnenoBanus (OITK-2); roTOBHOCTBIO HCIIOJIB30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH
B CBOEH ITpodecCHOHAIbHON 001aCTH, B TOM YHUciie 0a3bl JaHHBIX U MTAKEThl IPUKIIAJAHBIX IPOrPaMM
(TIK-11);
3namb: OCHOBHBIE 3aKOHBI T'€OMETPUYECKOro ()OPMHUPOBAHMS, IOCTPOECHUS U B3aUMHOIO
nepeceueHus] Mojesel IIOCKOCTH M IMPOCTPAHCTBA, HEOOXOIWUMBIC JJIsl BBHIOJHEHUS W UTCHHSA
YepTeKEeH KOHCTPYKLHM, PELICHHE NO3ULHUOHHBIX, METPUYECKHX 3a]ay, BBIIOJIHEHHE DPA3BEPTOK
MOBEPXHOCTEH; IpenuMyIIecTBa rpadguyeckoro crocoda npeacraBieHus HHGpopmaium; rpadhudeckue
(bopMBI, TPAMMaTHKY.
Ymems: BOCIIPHHMMATH ONTHUMAIbHOE COOTHOIICHWE YaCTeH M IIeIOr0 Ha OCHOBE IpaduyecKux
MoJieJIeH, TPAaKTUYECKHU peali3yeMbIX B BUJIE€ YEPTEXKEH KOHKPETHBIX MPOCTPAHCTBEHHBIX 00BEKTOB;
UCTOJIb30BATh YEPTEK, TEXHUUECKUH PHCYHOK Al rpaUyecKoro MpeiCTaBICHUS TEXHUYECKHX
pELICHHUI;
- ucnonb3oBarh cranaapTel ECKJI, KOHCTpYKTOPCKYIO JOKYMEHTALUIO (UEPTEKHYIO U TEKCTOBYIO) B
IIPOU3BO/ICTBEHHOM, IPOSKTHOM U UCCIIE0BATENBCKOM paboTax.
Bradems: OCHOBHBIMH TIOHSITHSIMH, CBS3aHHBIMH C TpaQUUECKUM TpEACTaBICHUEM HH(OpMaIUu
rpadMuecKuMu CrocobaMu peleHus METPUYECKHUX 3aJad IPOCTPAHCTBEHHBIX OOBEKTOB Ha
gepTekax, METOJaMU MPOCHUPOBAHHS M M300paKEHUs MPOCTPAHCTBEHHBIX (POPM Ha IIOCKOCTH
IIPOEKIIMH.
3. Conep:kanue TUCHUNIHHBI

[Ipeamer HauepraTenbHOM reoMeTpun. Buasl npoenupoBanus. KOMIIIEKCHBIN 4epTeX TOUKH
Ha 2 ¥ 3 III0CKOCTH MpOoeKIMH. CBA3b CUCTEMBI INIOCKOCTEN NMPOEKIHM C CUCTEMON MPSMOYTOJIbHBIX
koopauHar. KoMIekcHbI deprexx mpsAMou. [IpsMble M IIIOCKOCTH, YAaCTHOIO ITOJIOKEHUS.
OmnpeneneHne HaTypalbHOW BEIWYMHBI OTpe3Ka. B3auMONpHHAAIEKHOCTh TOUKM M IPSAMOIL.
I'maBHbIE IMHUU IIOCKOCTH. B3anMHoe pacrnoniokeHue IByX npsmbix. Onpeaenenre BUJIMMOCTH Ha
KOMIUIEKCHOM 4epTeke. B3auMHoe pacrosnokeHue NpsMOM M IUIOCKOCTH, JBYX IUIOCKOCTEM.
[lepneHIUKyYNSIpHOCTh TPSAMONM W IUIOCKOCTH, JBYX MHPSAMBIX, JBYX IUIockocTed. CrnocoOsl
npeoOpa3oBaHusl KOMIUIEKCHOTO depTeka. Croco0 BpallleHHs BOKPYT HPOELUPYIOMIUX TMPSIMBIX.
Crioco6 BpaiteHus BOKpyT mpsiMoit ypoBHs. [Inockomapamiensnoe nepemenienne. Crocod 3aMeHbl
iockocteil mpoekiuii. OCHOBHBIE 33/1a4M, pellaeMble CocOOOM 3aMeHBbl MIIOCKOCTEH MPOEKIUi.
Kpuble nuHum u mnoepxHocTu. OOpa3zoBaHue, 3ajaHue W M300paK€HUE TMOBEPXHOCTEH.
IToBepxHOCTH BpalleHus: KOHYC, cepa, IHIuHAp, Top. [lepeceueHne MOBEpXHOCTH C MIIOCKOCTBIO.
[Tepeceuenne noBepxHocTu ¢ nuHuel. [lepeceuenrne nopepxHocreil. MeTon CEeKymMX MIOCKOCTEN.
[lepeceuenne noBepxHocTe. Metoa KoHIEHTpHueckuX chep. MeToa KOoHLEHTpuueckux coep.
Meton sxcueHTpudeckux chep. AKCOHOMETPUUYECKUE TPOESKIUH.

4.00b¢M yueOHOH TUCHMILINHBI

Bunaer yue6HoM paboThI 3au. en. AK. 4ac.
O0masi TpyA0eMKOCTh TUCIUIIJIMHBI M0 YY4eOHOMY IJIAHY 3,0 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48
Jlexruu (JIek) 0,89 32
[TpakTueckue 3anstus (I13) 0,44 16
JlaGopatopusie 3ausaTus (JI13)
CamocrositeabHas padora (CP): 1,67 60
CamocTosITeTbHOE H3YICHUE PA3/IeIIOB TUCIUILTHBI 16 59,8
KonraktHas camoctosiTenbHas pabota 7 0,2
Buabl koHTpOJIA:
3a4eT ¢ oeHKoi + +
KonTakTHasi padoTa — NpoOMe:KyTOYHASI ATTeCTAIUSA -
IIoaAroTOBKA K YK3aMeHy ) -
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Bunbr yueOHOM paboThl 3au. e. AcTtp. yac.

O01as Tpya10eMKOCTh JUCHUIIIHHBI 110 Y4e0HOMY ILUIaHy 3,0 81
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 1,33 36
Jlexuun (Jlek) 0,89 24
[Tpaktrueckue 3ansatus (I13) 0,44 12
Jlabopatopusie 3ansarus (JI3)

CamocrositesbHas padora (CP): 1,67 45
CamocTosATeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUTLTHHBI 44 85

1,67
KonrtakTHas camocrosTenbHas pabota 0,15

Buabl koHTpOJIA:
3aueT c OmeHKOoM + +
KonrakTHasi pa6oTa — NpoMeKyTOYHAs aTTecTalus -
IHoaroroBka k 3K3aMeHy -

AHHOTanus pado4eil nporpamMmsl JMcuMIIMHBI « MaTepuanoBegeHne B 0HOTEXHOJIOTHID)
(b1.B.08)

1.Ileap JMCHUIUIMHBI - TpPUOOpPETEHHE CTYJCHTaMH 3HAHWH, IO3BOJSIONIMX OICHUBATH
MOBEJICHUE MAaTepUalloB B YCIOBMSIX OHKCIUTyaTalliM, BbIOMpaTh MaTepual U TEXHOJOTHIO €ro
00paboOTKM C LENbI0 TMOJMYYCHHS 3aJaHHOW CTPYKTYPbl W CBOWCTB, OOECHEUMBAIOMIUX BBICOKYIO
HAJEKHOCTb U JJOJTOBEYHOCTD U3JEIHH.
2.B pe3yabTare H3y4YeHMs IMCHMIUIMHBI OOyYalIIMiCA 1O NporpamMMe 0akajaaBpuaTa [I0JIKeH:
00nagaTh CICAYIOUIMMH KOMIICTCHIMSIMU: CIOCOOHOCTBIO M T'OTOBHOCTBIO HCIIOJIb30BAaTh OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B IPOPECCUOHATBHON AESITEIbHOCTH, IPUMEHSATh METOIbI
MaTeMaTU4YeCKOro aHaau3a M  MOJCIHUPOBAaHUA, TEOPETUYECKOTO U HKCIIEPUMEHTAIBLHOIO
uccnenoanus (OIIK-2); cnocoOHOCTBIO HMCHOIB30BaTh 3HAHUS O COBPEMEHHON (U3NYECKOU
KapTUHE MHpPA, M[POCTPAHCTBCHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOCHHM BELIECTBA IS
MOHUMAaHUs OKpykatomero Mmupa u sBieHudd npuponsl (OIIK-3); roTOBHOCTBIO OlLIEHUBATh
TEXHUYECKHE CPECTBA U TEXHOJOTHHU C YUETOM KOJIOTUYECKHUX nocneacTBui ux npuMenenus (I1K-
3); CIOCOOHOCThIO PabOTaTh C HAYYHO-TEXHUYECKOW MH(OpMAIMEH, HCIOIb30BaTh POCCHUCKUI |
MEXTyHApOIHBIN OMBIT B podeccuonanbHoi aesirensHoctu (I1K-8).
3Hamb. OCHOBHBIE THUIIBI HEOPraHMYECKUX M OPraHM4YeCKMX MAaTepuajoB, MPUMEHSIEMbIX B
OMOTEXHOJIOTMYECKHX IMPOLEccaX M TEXHOJOTHSX; CIIOCOObI MOJYYEeHUs M O0JIACTH NMPUMEHEHUS
COBPEMEHHBIX HEOPTaHNYECKUX U OPraHUYECKUX MaTEPHUAIIOB, IPUMEHSIEMBIX B

OHMOTEXHOJIOTHYECKUX mponeccax M TCEXHOJIOIuAX; YCIOBHUA OKCITyaTalUKd H COBMECTHUMOCTH

COBPCMCHHBIX HCOPTraHNYCCKUX n OpTraHUYCCKUX MaTcepHrajoB, MMPUMCHSACMBIX B
OHMOTEXHOJIOTHYECKUX mponeccax MW TEXHOJIOTHAX, THUIIOBBIE METOJbI KOHTPOJA H HUCIIBITAaHHI
COBPCMCHHBIX HCOPTaHNYCCKUX )51 OpTraHU4YCCKUX MaTcepuraioB, MPUMCHACMBIX B

OMOTEXHOJIOTMUECKUX TMpolleccaX M TEXHOJOTUsAX; YyTBepxkAeHHble B Poccuiickoit ®enepanyu
IIpaBUjIa U MPUHLHUIBI MAPKUPOBKU COBPEMEHHBIX HEOPraHUYECKUX U OPraHMYECKUX MATEPUAIIOB,
MPUMEHSIEMBIX B OMOTEXHOJOTHYECKUX MPOLIeccax U TEXHOIOTHSIX

Ymemuw: ocyliecTBIATh BHIOOpP MaTepHalioB, MPUTOJHBIX K MPUMEHEHUIO B OMOTEXHOJOTHYECKHX
rporeccax M TEXHOJOTHAX; OMPENEIsATh OCHOBHBIE CBOMCTBA HEOPraHMYECKUX W OPTaHUYECKUX
MaTepHaoB, MPUMEHSEMBIX B OMOTEXHOJOTMUECKUX IPOLECCaxX M TEXHOJOTHSX;IIPOrHO3UPOBAThH
MOBEJCHHE U pabOTOCIOCOOHOCTh HEOPTaHMUYECKUX M OPraHMYECKUX MaTepUasioB, IPUMEHIEMbIX
B OMOTEXHOJIOTMUECKUX MPOIIeccax U TEXHOIOTUAX, B 3aBUCUMOCTH OT YCJIOBHUH SKCIUTyaTalluH;
Braoemwv: meromamm aHain3a CBSA3M COCTaBa M CTPYKTYpbl HEOPraHMYECKMX M OPraHMYECKHX
MaTepHaioB, IPUMEHIEMbIX B OMOTEXHOJOIMUECKUX MPOLIECCaxX U TEXHOJOTUAX, C UX CBOWCTBaAMU
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B 3a/IaHHBIX YCJIOBUSIX 3KCIUTyaTalliW; HaBbIKAMU M YMEHHUEM OpPraHU3aluy U MPOBEACHMS IOMCKA
uH(popMallMd O MaTepualax C 3aJaHHBIMH CBOWCTBaMHU C HcIoJib30BaHHeM pecypcoB HTBH u
HNutepHer-pecypcos.

3.Kparkoe cogep:kanue AUCHUIIMHBI

1.Bsedenue. MatepuanoBeileHUE KaK HayKa: €U, 3a/1a4l ¥ 3HAYCHUE TUCIUTUTHHEL. O0miue
TpeOoBaHus, MpenbsBIsEMble K MaTepuajgaM B 3aBUCUMOCTU OT YCJIOBHIl HCIHOJIB30BAaHUS WM
JKCIUTyaTaluu. Pa3BuTue Hayku O Marepuajax. 3HA4€HHE MaTepuajoB B PA3BUTUU XHMHKO-
TEXHOJIOTUYECKHX MPOIECCOB U 00ECIIEUEHNUU UX O€30MacHOCTH.

2.0cHogénvle noHAmMUA O CMIPOEHUU, CPYKMYpe U CE0UCHEax Mamepuanog. Merobl
WU3y4eHUs CTPYKTypbl M CBOHCTB MarepuanoB. CtpoeHue wmarepuanoB. (OCHOBHBIE THIIbI
KPUCTAJUTMYECKUX pemeTok. Kiaccudukanys KpUCTaIoB O THIIaM CBSI3U. AHHU30TPONUS CBOIMCTB
KPUCTAJLJIOB.

3.Ceoiicmea mamepuanos. Ilokazarenu cBoiictB. Kimaccudukanms cBoiicts. Mexanuueckue,
¢bu3nueckue, XUMUYECKHE, OKCIUTyaTAl[MOHHBIE W TEXHOJIOTMYECKHWE CBOWCTBA MaTepUasoB.
[Tokazarenn MeEXaHUYECKUX CBOICTB, OIpeeNsieMble IPU CTATUUECKUX UCIBITAHUSX HA PACTSKEHHUE
1 u3ru6. MeTozp! onpeeneHus: TBEPIOCTH MaTepUaoB.

4. Quzurko-xumuueckue ocHogvt mamepuaiogedenus. (OCHOBbl TEOPUM  CILIABOB.
JmarpaMMbl COCTOsIHUS CIIaBOB. TepMHHBI M ompeaesieHus. /uarpamMmbl - «COCTaB-CBOMCTBOM.
@a30BbIli COCTaB CIUIABOB. 3aBUCUMOCTb MEXKIY CBOMCTBAMHU CIUIaBOB M THUIIOM JMarpaMMbl
cocrosiaus. [Ipasuno H.C. KypHakosa.

5.Memannuueckue mamepuanwvt. XXene3o u cruiaBbl Ha ero ocHoBe. CTanu U YYTyHBI.
Kenezoyrnepoaucteie cruaBbl. CTPYKTYphbl CIUIABOB 3Kejle30-yriiepol. Jluarpammbl cocCTOsTHUS
xKene30-1eMeHTUT. KoMIoHeHTHI, (ha3bl U CTPYKTYPHBIE COCTABIISAIONINE CTAJICH 1 OEIIBIX YyTyHOB.

6. Koncmpykyuonnvle memannuueckue mamepuansl. YTIEPOIUCTbIE U JIETMPOBaHHBIE
cramm. Knaccudukanus cranei, onpeseeHne MOHIATH KauyecTBa cTaiu (TpeOOBaHMs K Ka4eCTBY).
BnusiHue yriieposa M MOCTOSHHBIX (TEXHOJOTMYECKHMX) NMpHMecell Ha KadecTBO CTalld, METOJbI
YIIy4IlE€HUS] KaueCTBa CTAH (ITOBBIILIEHUE €€ KOHCTPYKIIMOHHOW IPOYHOCTH ). Biusinue nerupyrommx
JJIEMEHTOB Ha CBOMCTBAa cTalM.. KOHCTpYKIMOHHBIE cCTanu. VIHCTpyMEHTaJIbHBIE CTaJIH.
Knaccudukanusi yrimepoaucTsix U JETMPOBAHHBIX cTajel. MapKupoBKa cTajied M0 XUMHUYECKOMY
cocraBy. KOHCTpYKIIMOHHBIE CTanu U CIUIaBbl. VIHCTpyMEHTaJIBHBIE CTAlM W CIUIaBbl. UyryHBI H
TBepAble criaBbl. CBOMCTBA U HA3HAYEHHE YYT'yHA.

7.1]eéemnvie memannvt u cnnagel Ha ux ocroge. OOUIas XapaKTEPUCTHUKA U KiIacCUPUKaAIIL
MeAHbIX cIulaBoB. JlaTyHu, OpoOH3BI, MeJHO-HUKeNeBble crmiaBbl. OOmias XapakTepuCTHKa
AIFOMUHUEBBIX CIUTaBOB. OOIIas XapakTepUCTUKAa MarHUEBBIX CIUIAaBOB. THTAHOBBIE CILIABBI.
bepnnnmii u crutaBel Ha ero ocHoBe. TyroraBKkyue MeTaulbl ¥ CIUIABbI HA UX OCHOBE.

8. Hememannuueckue mamepuanvi. MaTepuaibl HAa OCHOBE BBICOKOMOJIEKYJISIPHBIX
coequHeHuil. CTpoeHMEe U CBOMCTBAa MOJUMEPOB. TepMOpPEaKTHBHbIE U TEPMOIUIACTHYHBIE
nomuMmepsl.  CTtpoeHue W cBoiictBa mmactMacc. OCHOBHBIE Pa3HOBHIHOCTH TPOMBIIIICHHBIX
MOJMMEpPOB W  IIacTMacc. ApPMHUpOBaHHBIE TIIOJIMMEPHBIE MaTepHuajbl. [ a30HaNOJHEHHBIE
IJ1aCTMACCHI.

9.0cobennocmu cmpoenus, ceolicmea pe3uUHOBLIX mamepuanog. Pe3uHbl 00111€TO0
Ha3HAYEHUSI, CTICIMAIbHbBIC PE3UHBI i 00JIaCTH MX TIPUMEHEHUSI.

10.Kepamuueckue mamepuanvt. KoOHCTpYKIIMOHHAsi, UHCTPYMEHTAJIbHAsI U TEXHUYECKas
kepamuka. Heopranuueckoe crekino. Kiaccupukanus crekon mno Ha3HA4eHHIO M o0nacTu
npumenenus. Cutamisl. ['pagur. AcOect. CBoiicTBa U 00J1aCTH TPUMEHEHHUS.

11./lpesecnvie mamepuaiwl.

12. Komnosuyuonnvie mamepuanvt (KM). OOmas xapakTepUCTHKa KOMITO3UIIMOHHBIX
MarepuanioB. JlucnepcHo-ynpouennsie KM, cioucteie KM, BonokHucTeie KM. Komno3uimonueie
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MaTepuaabl Ha MeTajindeckol M HeMmeramindeckol ocHoBe. CAII (cmeueHHBIE aqtOMUHUEBBIE
nopoiku). Kepamuyeckne KOMIIO3UIIMOHHBIE MaTepuanbl. [HOpUAHBIE KOMIO3ULMOHHbBIE
MaTepHaIbl.

13.9Konomuuecku 000CHOBAHHBLIL 6bIOOP MamMepuaIos 0ia KOHKpemHuuix yenei. Brioop
KOHCTPYKIIMOHHBIX MAaTEepHaJIOB ISl KOHKPETHOTO TEXHOJOTHYECKOro mnpouecca. Kpurepuu wu
QJIITOPUTM BBIOOpA KOHCTPYKLIMOHHBIX MaTE€pHUaIoB. DKOJOTHUYECKHE aCleKThl MaTepUATOBEICHUS U
3alIUTHl METAJUIOB OT KOPPO3UH.
4.00b€M yueOHO# THCIHMIIINHBI

Bunpr yueOHOM paboThl 3au. en. AK. 4ac.
O0mas TpyA0eMKOCTh JUCIHUIIJIMHBI 10 Y4eOHOMY TJIAHY 3,0 108
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 1,33 48
Jlexuun (Jlek) 0,89 32
[TpakTrueckue 3anstust (I113) 0,44 16
CamocrositeabHas padora (CP): 1,67 60
CaMocTosTeIbHOE U3YYCHUE PA3/ICIIOB TUCIIUILTHHBI 167 59,8
KonraktHas camocrosiTenbHas pabora ’ 0,2
Buabl koHTpOJIA:
3auéT ¢ OEeHKOH - -
KonTakTHas padoTa — MpoMe:KyTOUYHAasi aTTeCTaIUsl -
TloAr0TOBKA K YK3aMeHy ) -

Bunasr yue6HoIi paboThI 3au. en. Actp. vac.
Oo0masi TpyA0eMKOCTh TUCIUIIJIUHBI M0 YYeOHOMY MJIAHY 3,0 108
KonTakTHas padoTa — aylMTOPHBIE 3AaHATHS: 1,33 36
Jlexumn (Jlek) 0,89 24
[Tpaktuueckue 3anstus (I13) 0,44 12
CamocrositesnsHas padora (CP):
Pedepat 1,67 45
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCLIUIIIMHBI 167 44,85
KoHnTtakTHas camocTosTenbHas pabota ' 0,15
Buasbl koHTpOIA:
3a4eT Cc oueHKoi - -
KoHTakTHas padoTa — MpoMe:KyTOUYHAsl aTTeCTAIUsI -
IloaAroTOBKA K YK3aMeHy ) -

AHHOTanus padoyeil MPOrpaMmMbl JUCHUILIMHBI «MoxeTupoBaHUe XUMHKO-TEXHOJIOTHYEeCKUX
npoueccoB B Ouorexnonaorun» (51.B.09)

1.Heap aMCHMNUIMHBI: TOJYYCHHE CTyJIeHTamMH-OakamaBpamMu 3HAaHHMH B  oOnactu
KOMITBIOTEPHOTO ~ MOJIETUPOBAaHUSl ~ XMMHKO-TEXHOJIOTMUYECKUX TPOIECCOB C TMPUMEHEHUEM
COBPEMEHHBIX CHCTEM KOMIBIOTEpHOM MareMatuku, B yacTHoctTh MATLAB u VBA, a Ttaxxke
MpUOOpEeTeHne MMM TMPAKTUYECKUX HABBIKOB DPa3pabOTKH JIaHHBIX KOMIIBIOTEPHBIX MOJENeH C
OJTHOBPEMEHHBIM pPEIICHUEM 33/1a4 CTPYKTYPHOU U MapaMeTpudecKoi WACHTH(PUKAIIH.

2.B pe3yJabTare HM3y4eHHsl TUCHUILNIMHBI 00y4yaloIMiicss Mo mporpamme 0OakajlaBpuara
JOJIKeH: obnajgath  CHEAYIOIIMMH  KOMIIETEHIMSIMHU:  CIIOCOOHOCTBIO  OCYILIECTBISThH
TEXHOJIOTHYECKUH MTPOLIECC B COOTBETCTBUU C PETJIAMEHTOM U HCIIOJIb30BaTh TEXHUYECKHE CPEACTBA
JUIE M3MEpPEHHs] OCHOBHBIX MapaMEeTpOB OMOTEXHOJOTHMUYECKUX MPOIIECCOB, CBOWCTB ChHIPbS H
nponykuuu (I1K-1); BmageHwem MmIaHUpOBAaHUS HKCIEPUMEHTa, OOpaOOTKM W TPEACTABICHUS
nony4eHHbIX pe3ynbTaToB (I1K-10); TOTOBHOCTBIO MCHOJIB30BATH COBPEMEHHBIE HH(POPMALIMOHHBIE
TEXHOJIOTUH B CBOEH NMpoQeccuOHANbHON 00J1acTH, B TOM YHcIie 0a3bl JAaHHBIX U MaKEeThI PUKIIATHBIX
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nporpamm (ITK-11);

3Hamb. METONBI TIOCTPOCHUS ASMIUPUYECKUX (BEPOSITHOCTHO-CTATUCTUYECKUX) U (DU3HKO-
XUMUYECKUX  (TEOPETUYECKUX) MOJENEeH  XUMHUKO-TEXHOJIOTMUYECKHX  MPOIECCOB;  METOMAbI
UIEeHTU(DUKAIIMA ~ MATEMaTUYCCKUX  OINHWCAHMA  TEXHOJOTHYECKHX IPOIIECCOB HAa  OCHOBE
AKCIEPUMEHTAIbHBIX JAHHBIX; METOJbl ONTHMU3AIUU XUMHUKO-TEXHOJIOTHYECKUX IPOIECCOB C
MIPUMEHEHHUEM SMITUPUUYCCKUX U/UIH HU3HKO-XUMHUECCKUX MOJIEIICH;

Ymems: TpUMEHATh W3BECTHBICE METOAbl BBIUUCIUTEIBLHOM MaTEMaTHKH M MaTeMaTU4YeCKOU
CTATUCTUKH [UUISl PEIICHHWs KOHKPETHBIX 3a/lad pacueTa, MOJCIUPOBaHUSA, HACHTH(GUKAIUU |
ONTUMU3ALMKU TPU MCCICTOBAHUHU, MPOCKTUPOBAHUU W YIPABJICHUH MPOLECCAMU XUMHYECKOU
TEXHOJIOTMH, a TAKXKE YMETh UCIIOJIb30BaTh B CBOCH MPAKTUYECKOU NEATEIIBHOCTH IJI JOCTUKEHUS
ATHUX IIeJIel U3BECTHBIC MAKETHI MPUKIIAIHBIX POTPaAMM.
Braoems: MerogamMum MaTeMaTHYECKOW CTATUCTUKH IS OOpabOTKH pe3yJbTaTOB AKTHBHBIX H
MAaCCUBHBIX AKCIIEPUMEHTOB, a TaK)K€ METOJIAMU BBIUMCIUTEIHLHON MaTEMaTUKH JJIsi pa3padOTKu U
peanu3allii Ha KOMITbIOTEpaxX aJrOPUTMOB MOJACIHUPOBAHUSA, WIACHTU(UKAIMH W ONTHMHU3AIMH
XUMHUKO-TEXHOJIOTUYECKHUX MPOIIECCOB;

3.KpaTkoe coaepxkanue IMCUUILIUHBI:

1. OcHnosnvle npunyunvl KOMRBIOMEPHOZ0 MOOCTUPOBAHUA XUMUKO-MEXHOI0ZUYECKUX
npoyeccoe (XTII). MartemaTudyecKue SMIUPHUYECCKUE M MaTEeMaTU4YeCKHe (DH3NKO-XUMUUYECKHE
MOJCIM U  KOMIBIOTEPHOE  MOJIETUPOBaHHE. JleTepMUHUPOBAaHHBIE H  BEPOATHOCTHBIC
MareMatuueckue mojaenu. I[IpuMeHeHre MEeTONOJIOTUH CHUCTEMHOTO aHalM3a Ui PEHICHHsS 3aaad
Mo enupoBanus. [[pumMeHeHre NpUHIMIIA «4€PHOTO SIIMKa» MPU MATEMATUUYECKOM MOJICIIMPOBAHUU.
ABTOMATH3UPOBAHHBIC CHCTEMbl TpUKIaTHOW uHMopMmaruku. Mepapxudeckas CTPyKTypa
XMMHYECKUX MPOU3BOJICTB U UX MareMaTudeckux Mojenei. [[pumeneHre KOMIbIOTEPHBIX MOJEICH
XUMHUYECKUX TPOIECCOB JIsi aHAIKM3a, ONTUMU3AIUN U CUHTE3a XUMHUKO-TEXHOJIOTHYECKUX CUCTEM.
OCHOBHBIE  TIPUEMBl  MaTEMaTHYECKOTO  MOJEIHUPOBAHUSA.  AMIUPUUYECKUH, CTPYKTYPHBIH
(pu3nko-xuMHUUYECKU) U KOMOMHHMpPOBaHHBIA (Teopernyeckuit). [locTpoeHue cTaTHUECKUX H
JUHAMHYECKUX Mojienei. Pemenne npsambix 3agad. [IpoekTHBIN 1 TOBEpOUHBIH (OIIEHOYHBIH) pacueT
nporeccoB. Pemenne oOpatHbix 3amad. [lapamerpuueckass U CTpYKTypHas UACHTHU(GUKAIUS
MaTeMaTUYeCKUX MojeNiel. YCTaHOBIIEHHE aJ€KBATHOCTU MaTeMaTH4ecKux mojeneil. Crparerus
MPOBEACHUST PACUETHBIX MCCIIEAOBAHUI W KOMIIBIOTEPHOTO MOJECIMPOBAHUS PEATbHBIX MPOIECCOB.
2. 1locmpoenue amnupuueckux mooeneii:

dopMynHpOBKa 33/1a4M alMTPOKCUMAIIAN JAHHBIX JIJIST OTMUCAHUSI SKCTICPUMEHTAIbHBIX 3aBUCUMOCTEMN
Y TIOJIyYE€HHs] SMIIMPUUYECKUX Mojenel mpoueccoB. Buabl kpurepueB annpokcumanuu. Kpurtepuii
MeTO/la HAaUMEHBIIINX KBaJlpaToB. PelieHne 3amauu anmpoKCUMaIuy il HETMHEHHBIX U JTMHEHHBIX
o mapaMerpam Mojeneii. Matpuunas GopMynupoBKa 3a7aud anmpoKCUMAINH. AHATUTUYECKUN U

AITOPUTMUYECKUN TMOAXOABl JUIA peIleHUs 3aJayd  annpoOKCHUMAalWu JUIi JUHEWHBIX U
JMHEApU30BaHHBIX MOJIEIEH METOIOM HaUMEHBIIINX KBaIPATOB;

3aKOH HOPMAIBFHOTO PACTpPEACICHUS TSI BEKTOPHBIX CIyYalHBIX BEITUYWHBI M OIpPEIeNICHHE X
YHCIIOBBIX XapaKTePUCTHK. MaTeMaTHIeCKOe OKHUIAaHWE W AUCIIEPCHUs JJIST BEKTOPHBIX CIyYalHBIX
BeJIMYMH. J[MCTIepCHOHHBIN U KOPPEeISIIMOHHBIN aHanu3. [ToHaTHs qucnepcun BOCIPOU3BOIUMOCTH U
aJIeKBaTHOCTH, a TaKXe ocTaToyHoW aucnepcuu. OrnpeneneHHe BBHIOOPOYHBIX KOIPPHUIIMEHTOB
KOppemsiul U KodpuiMeHTa MHOXKECTBeHHOW Koppensuuu. CTaTUCTHYECKUH TMOAXOI K
OTIpEJIEIIEHUIO OTHOOK M TIOTPENIHOCTEH B SKCIIEPHUMEHTATFHBIX TOUYKAX U3MEPECHUH;
PETrPECCHOHHBIA U KOPPENALUOHHBIA aHAIN3 Ul MOCTPOEHUS AIMIIMPUYECKUX MOJEIEeH Ha OCHOBE
JaHHBIX TAaCCUBHOTO »JKcnepuMeHTa. [loHsaTus ¢yHKIUM OTKIMKa U (QakTopoB. OCHOBHBIE
JOMYIICHUS PErPeCCHOHHOTO0 M KOPPENSALMOHHOrO aHanu3a. Kputepuu mpoBepKH OJHOPOIHOCTU
nucrniepcuii. BeIOop BuIa ypaBHEHHI perpeccuu, a TakkKe ornpeeneHne KodhPUImeHToB perpeccuu
U X 3HAYUMOCTH C HCToNib30BaHueM kputepusi CteiofenTa. Ilpomenypa UCKIIIOUeHNUs HE3HAYMMBIX
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kodpuureHToB perpeccun. OmnpenesneHne ageKBaTHOCTH PErPECCHOHHBIX MOJENEH C MOMOIIbIO
kputepusi duiepa;

OCHOBHBIE TOJIOXKEHHSI TEOpUM IUIaHUpOoBaHUS dKcrepuMeHTOB (I): momHbI  (akTOpHBIMA
skciepumeHT (IIDPD) um obOpaborka ero pesyiabTaToB. ONTUMAaIbHBIE CBONCTBA MAaTPHIIBI
IUTAHUPOBAHUSI M CBOMCTBO oOpTOroHasbHOCTH. OmpexneneHue Kod(h(UIMEHTOB Mojenei, ux
3HAYUMOCTH U ITPOBEPKA aJIEKBAaTHOCTH ypaBHEeHUs perpeccuu. CBOMCTBO poTaTa0eIbHOCTH MTOJIHOTO
(aKTOPHOTO IKCIIEPHMEHTA;

OCHOBHBIE TOJIOKEHHS TEOPUH ITaHUpOBaHUs sKcrepuMeHToB (II): opToroHanabHBINA LEHTPATBHBINA
kommo3utmonnbiil wiad (OLIKII) skcrepumenToB u 0OpaboTka ero pe3ynbTaToB. ObecredeHue
OPTOTOHANILHOCTA MATPHUIIbl IUJIAHUPOBAHUS W OMNpENEICHHE BEJIMYMHBl 3BE3JHOTO IUIEYa.
Omnpenenenne KOd(PPHUIMEHTOB MOJENM, MX 3HAYMMOCTH M OLEHKA aJeKBAaTHOCTH YPaBHEHUS
perpeccun. PacueTHoe BbIUMCIIEHHE KOOPUHAT TOUKH ONTUMYMa (9KCTpEMyMa);

ONTUMHU3ALMS SKCIIEPUMEHTAIbHBIX MCCIEJI0BaHUN C MpUMEHeHHeM MeTtoja bokca-Bunbcona.
OcHoBHbBIE TOAXOABl K ONTHUMH3AIMH SKCIEPUMEHTAIBHBIX HCCIEAOBAHUNA. DKCIIEPUMEHTAIBHO-
cratucTuueckuii Mmeroa. Ctparerus IBUKEHUS K ONTUMYMY 1eleBoi GyHKIuH ((PyHKIMH OTKIHKA)
TpaJUeHTHBIM MeToqoM. Kpurepuu IOCTHXKEHUS <« IIOYTH CTAlMOHAPHOW OOIACTH» W METOJIBI
YTOYHEHUS MOJIOKEHUS! ONTHMAJIBHON TOYKH B ()aKTOPHOM IPOCTPAHCTBE.

3. llocmpoenue gpuzuko-xumuueckux mooeneii:

3Tanbl MaTEMaTHYECKOro MojienupoBanus. opMyIupoBKa FMIOTE3, IOCTPOCHHE MAaTEMaTHYECKOTO
ONMCaHMs, pa3padOTKa MOJACIHPYIOUIET0 aJrOpUTMa, NPOBEpKa aJIeKBaTHOCTH MOJEIU U
UIAeHTU(PHUKAIUS MX [apaMeTpoB, pacueTHbIE HCCIENOBaHUS (BBIYMCIUTENbHBIN JKCIEPUMEHT);
COCTaBJICHHE CHUCTEM YpPaBHEHHHA MaTEeMaTH4YEeCKOTO OMHCAHHWS MPOIECCOB M pa3paboTka (BBHIOOD)
QITOPUTMOB WX penieHus. bBIOuHBbI NPUHIMI MOCTPOSHHUS] CTPYKTYPHBIX MaTeMaTHYeCKUX
Mozeneil. OO0oOIIeHHOe oOmnucaHue [JBUKEHHS T[OTOKOB (a3 B ammaparax C I[OMOUIbIO
TUIPOJIMHAMUYECKUX MOJENEH, YUYUTHIBAIOIUX COCPEIOTOUYEHHBIE U PaCIpPEIEICHHbIE HCTOYHUKH
BELIECTBA U PHEPIUU (TEIUIOTHI). JIoKanbHbIE UHTEHCUBHOCTU MCTOYHHKOB BEIIECTBA U TEIUIOTHI B
MOTOKaX, COOTBETCTBYIOIIME pa3IMYHBIM (PU3MKO-XMMUYECKUX TMporeccaM. OCHOBHBIE THIIBI
YpaBHEHUH MaTeMaTUYEeCKOrO0 OMHCAHMSI XMMHUKO-TEXHOJIOTMYECKUX  IMPOIECCOB — KOHEUHBIE,
oObIKHOBEeHHBIE AU depeHiuanbubie U quddepeHIansHble YpaBHEHNS B YACTHBIX MPOU3BOJIHBIX;
MaTeMaTHYeCcKOe MOJEIMPOBAHUE CTALMOHAPHBIX M JMHAMUYECKHX PEKUMOB THUIPABINYECKUX
MPOLIECCOB B TPYOOIPOBOJHBIX CHCTEMAaX, IN100aIbHBIE M JEKOMITO3UIIMOHHBIE METOJbl PELICHUS
CUCTEM HEJIMHEIHBIX ypaBHEHUH, a TaKXKe SIBHbIE M HESIBHbIE METO/Ibl YUCIEHHOTO PELICHUs] CUCTEM
OOBIKHOBEHHBIX JH(QepeHnanbHbIX ypaBHeHHH. CocTaBieHHE YpaBHEHUH MaTeMaTHYecKOro
onucanus mnporecca. [locTpoeHre MHPOPMAIMOHHBIX MAaTpUI] MaTEeMaTHYECKUX MoAeNel i
BbIOOpa OOIIEro ajaropuT™Ma pEeLIeHUs — MOJCIUPYIOIIEro aaroputMma. Peanusanus aaropuTMoB
pellleHrs HEeIMHEMHBIX M OOBIKHOBEHHBIX Jud¢epeHIHanbHbIX ypaBHeHHH. OnucaHue

cTaMoHapHbIX pexuMoB XTIl ¢ mprMeHeHHeEM CHCTEM JIMHEWHBIX M HEJIWHEHHBIX ypaBHEHHM.
WrepannonHble anroputMel peuieHus. lIpuMeHeHne MeTonoB NpoCThIX UTepauuil U Herorona-
Padpcona s momydenus — pemenus.  [IpoOnema  cxogumocTh — mpolecca  pelICHUs.
JIeKOMITO3UIIMOHHBIA METOJ PELIEHUS CIOKHBIX CHUCTEM KOHEYHBIX ypaBHeHMH. IlocTpoeHune uH-
(dbopMallMOHHON MaTpUIbl Ui BBIOOpa ONTHUMAIBHOIO alrOpuTMa perieHus 3anadu. [loHsTue
KECTKOCTU cUcTeM Au(QepeHInaIbHbIX YpaBHEHUH U KPUTEPUHU KECTKOCTU. SIBHBIE (OBICTpHIE) U
HEsBHBIC (MEIJIEHHBIE) METONbl pemieHus. MeTtonbl mepBoro (Meron Oiinepa), BToporo (
MOJIUGUIMPOBaHHBIE METOAbl Jilniepa) u yerBeproro nopsaka ( Meron Pynre-Kyrra). Onenka
TOYHOCTH METOJIOB — OmMOOK yceueHud. llepexonHble OmMOKM W OHMIMOKHM OKpYIVIEHUS IPH
YHCJICHHOM WHTETPUPOBAHUU T PepeHIHaIbHbIX ypaBHeHUH. CIoco0bI 00ecTiedeHust CXOIUMOCTH
pemenust 3agaud. IIpuMeHeHMe HESBHBIX METOJNOB JUISL  PELIEHUs IHKECTKUX  CHUCTEM
muddepeHManbHbIX ypaBHeHUH. OnpeneneHus mara MHTETPUPOBAHUS MUTEPALMOHHBIM METO/IOM.
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Meronos Kpanka-HukonbcoHa (MeTO Tpamneuuii);
MAaTe€MaTU4eCKOe MOJECIUPOBAHUE CTAUMOHAPHBIX PEKHMMOB IIPOLIECCOB  TEILIONEPENayud B
IUTACTUHYATBIX M 3MEEBHKOBBIX TEIUIOOOMEHHUKaX. MaTeMaTH4ecKOe OIMCaHHWE MPOIECCOB C
IPUMEHEHHEM MoJeNell HeaJbHOro CMELIeHWsT M BbITECHEHUs. BwiOOop u rpaduueckoe
IIPEJICTABICHUE AITOPUTMOB peuleHus. llpruMeHeHue cTaHAapTHBIX METOJOB BBIUMCIMTEILHOU
MaTEeMaTHKH JJIs PEeIIEHUs 3a1a4;
MaT€MaTH4eCKOe MOJEIUPOBAHUE CTAlMOHAPHBIX PEXUMOB IIPOLECCOB TEIUIONEpeNaYd B
IPSIMOTOYHBIX U IPOTUBOTOUYHBIX TPYOUATHIX TEINIOOOMEHHUKOB, peleHue 3aaaun Ko n kpaeBoit
3aJaud  IpU HUHTETPUPOBAHHHM CHUCTEM OOBIKHOBEHHBIX U (EepeHIIHaTbHBIX  YpaBHEHUI.
MatemaTHuecKkoe ONHMCAaHUE IPOLECCOB C IPUMEHEHHUEM MOJEICH HACAIbHOIO BBITECHEHUS.
Pemenne 3amaun Komm u xpaeBoi 3amauu. IlpencraBieHue anropuTMOB BBIYMCICHHM B BHJIE
MHGOPMALIMOHHON MAaTpUIbl CHCTEMBbl YpPAaBHEHHUH MAaTeMaTH4YeCKOro OIUCAHUA M OJIOK-CXeM
pacueroB. Maremaruueckoe omnucanue XTIl ¢ mnpuMeHeHueM cucteM OOBIKHOBEHHBIX
muddepeHManbHbIX  ypaBHeHUH. OnucaHue OOBEKTOB C paclpelleIeHHbIMH B IPOCTPAHCTBE
napamerpamu. DOpMynuMpOBKa HayaJdbHBIX W KPAEBbIX YCIOBUW 3a/1a4 pelieHus. YucIeHHbIN
anroput™ 1-ro nopsaka s pemenus 3agaud Komm. Meton «1pucTpenkn» i pelieHusl KpacBou
3a/1a4u;
MaTeMaTH4YeCKOE MOJEIMPOBAHUE CTALMOHAPHBIX PEXKMMOB IIPOLIECCOB B PEAKTOpPax € MEIIAJIKOM.
Onucanve MHKPOKMHETHYECKMX 3aKOHOMEPHOCTEH IPOTEKAHMsI IPOU3BOJBHBIX  CIOXHBIX
XUMHAYECKHX PEAKIUU B )KUAKOU (paze IJIsi MHOTOKOMIIOHEHTHBIX cucTeM. OnpeeseHne KIIoYeBbIX
KOMIIOHEHTOB CIIOKHBIX XMMMYECKMX pPEaKLUUil ¢ INPUMEHEHHEM METOJIOB JMHEWHOW anreOpsbl -
PaHrOB MATPHI] CTEXHOMETPUYECKHX KOIPPHUIMEHTOB peakiuu. MaremMaTudeckoe OIHCaHUe
PEaKTOPHOTro mpoliecca ¢ pyoamkoi A MPou3BOJIILHOM CXEMbl IPOTEKaHUsS XUMUYECKOM peakLuu.
Bei6op anropuTMoB pemieHus 3aJadyd ¢ NpPUMEHEHHEM HH(POPMAIMOHHON MaTpUIlbl CHCTEMBI
ypaBHEHMH MaTeMaTUYeCKOrO OMMCAHUS U MPEICTaBICHUs aIrOPUTMa PEIIEHUs C MOMOIIbIO OJIOK-
CXEMBI pacyeTa Mporecca;
MaTEMaTHYECKOE MOJEIMPOBAHUE HECTALIMOHAPHBIX PEKUMOB IPOLIECCOB B PEAKTOPAX € MEIIAIKOM.
Maremarnueckasl HIOCTAaHOBKA 33J1a4l I PEAaKIMK C IPOU3BOJIBHON CTEXMOMETPUYECKON CXEMOM.
®opmynuposka 3anaun Komm — 3amaun ¢ HadaabHBIMU yCIOBHMSIMH. Pa3sHOCTHOE NpencTaBieHHE
CHUCTEMBbl OOBIKHOBEHHBIX JupdepeHnmanbHbiXx ypaBHeHHl. Iloctpoenne wuHPOpMaIMOHHON
MaTpuIbl [l BbIOOpa anropuTMma pemeHus. ['padudeckoe mpeacTaBieHUE alrOpUTMa PELICHUS B
BHJI€ OJIOK-CXEMBI pacuera;
MaTeMaTHYeCKoe MOJEIMPOBAaHUE CTAllMOHAPHBIX PEKUMOB B TpyOuaThIX peakTopax ¢
MPSIMOTOYHBIM U TPOTHUBOTOYHBIM JBHUKEHHEM TEIUIOHOCHUTENeH. MareMmaTudeckas MOCTaHOBKa
3a/1a4M JUIsl peaklUu ¢ KOHKPETHOM CTEXMOMETpHUECKOi cxemoil. PopmynupoBka 3aaaun Komnm —
3a/1a4 C HAYAJIbHBIMH YCJIIOBHSIMU M KPAeBOM 3aJ1a4M — 33a4M C KpaeBbIMH YCIOBHUAMU. PasHOCTHOE
NpPEJCTaBICHUE CUCTEM  OOBIKHOBEHHBIX Ju(depeHunanbHbX — ypaBHeHHH.  [loctpoenue
MH(OPMALIMOHHBIX MAaTpUIl JUIs BbhIOOpa alropuTMOB pelieHus. ['paduyeckoe MpencTaBieHUE
aJITOPUTMOB pEILIEHUs B BUJIE OJIOK-CXEMBI PacyeTa;
MaTeMaTHYeCKOe MOJICIMPOBaHUE HECTAIMOHAPHBIX PEKUMOB MIPOIIECCOB B TPYOUATHIX PEAKTOPAX U
YHUCJICHHbIE AJTOPUTMBI AMCKPETH3AlUU [Tl pelieHus cucTteM TudQepeHaTbHbIX YpaBHEHUH ¢
YaCTHBIMHM MPOU3BOJHBIMU. MaremaTHueckass NMOCTaHOBKA 3aJaud JUIsl PEeakUuu C KOHKPETHOU
CTEXHOMETpUYECKOW  cxeMoil.  DOpMylIMpOBKAa  HadajdbHBIX M  TPAaHUYHBIX  YCJIOBHUH.
JuddepeHnnanbHble ypaBHEHUS B YaCTHBIX MPOU3BOJHBIX - SJUIMITHYECKOr0, MapadOIndYecKoro u
runepOOMYecKOro  THMOB. AJTOPUTMBI  PELICHUsT YpaBHEHHH m1apaboJM4YecKoro TuIa.
Matemarnueckass MOZEIb XUMHUYECKOIO MPEBPAIEHUs] B HM30TCPMUYECKUX YCIOBHAX IS
HECTalMOHAPHOTO Ipolecca B TPyOUaThIX armaparax ¢ y4e€TOM MPOJOJIBHOTO MEePEeMELIMBAHUS U C
IIPUMEHEHHEM OJIHONapaMeTpudeckoi Audy3noHHON MOAEIH ISl OMUCAHUS MMIPOAMHAMUYECKON
00CTaHOBKH B PEaKIIMOHHOM MTOTOKE. AJITOPUTMBI PELLICHUS B BHJIE CUCTEM HEIMHEHHBIX YpaBHEHUH,
76



a TaKKe OOBIKHOBEHHBIX Au((epeHInaNbHBIX YpPaBHEHUH TMEPBOTO M BTOPOTO MOPSAKOB;
MaTeMaTHYeCKOE  MOJEIMPOBAaHME  CTALMOHAPHBIX  PEKHUMOB  IPOLECCOB  HENPEpbIBHOU
MHOTOKOMIIOHEHTHOM pekTuukanmu u abcopbumu. MaTemaTHueckoe ONHMCaHUe Ipolecca
MHOIOKOMIIOHEHTHOM peKTH(UKauuu B TapenpyaTrod KosnoHHe. MogaenupoBaHue (a3oBoro
paBHOBECHSI U IPOLECCA MACCOINEPENayl Ha TapelKaX B MHOTOKOMIIOHEHTHBIX CHUCTEMax. YUeT
TEIUIOBBIX OalaHCOB Ha TapesKax IpU MOJEIMPOBAHHUM Ipolecca B PEKTHU(PUKALIMOHHON KOJIOHHE.
JIeKOMIIO3MIIMOHHBIM ~ aITOPUTM pacyeTra TMpolecca peKTU(UKAIUUM B KOJOHHOM  armapare.
MareMaTHueckoe ONnucaHHe IMpolecca MHOIOKOMIIOHEHTHOW abcopOLMK B HAcaJOYHON KOJIOHHE.
MonenrpoBaHue nporecca MHOTOKOMIIOHEHTHOW Maccolepeiau B CEKLUAX HACAJOUHON KOJOHHBI.
ANropuTt™M pelieHus KpaeBoW 3ajadyM s MOJEIMPOBAaHUSA Ipolecca adcopOLUU B HACaIOYHOM
KOJIOHHE.

4. OcHogbl onmumu3ayuu XuMuKoO-mexnHo102U4ecKux npoyeccos:

peleHre 3ajgad ONTUMM3AalMU C TEPMOAMHAMUYECKUMH, TEXHOJOTHUECKUMH, SKOHOMHUYECKUMH,
TEXHUKO-3KOHOMMUYECKUMU M JKOJOTMYECKUMHU KPUTEPUSIMH ONTUMaJIbHOCTU. ONTUMalbHbIE
pecypcocOeperatomie  XTII. Bribop kpuTepueB oONTUMaIbHOCTH  (LIEJEBBIX  (YHKIUK).
@opMynTupoOBKa  MHOTOKPUTEPHUANBHOW  3amaun  ontumu3amud. OCOOCHHOCTH — pelieHUs
ontumu3alMoHHbIX 3a7ad XTIl npy HaIMYMK HECKONBKUX KPUTEPUEB ONTUMAIBLHOCTH, OBPAXKHOM
XapakTepe 1ejaeBoi (yHKINU U HAIMYHNA OTpaHudeHuil 1-ro u 2-To poja;

QJITOPUTMBI OJJTHOMEPHOW M MHOIOMEpPHOW ONTHMH3AaLMU. MeTo/bl CKaHMPOBAHUS, JIOKAIU3ALUU
9KCTPEMYMa, 30JI0TOro ceueHus U uncen OudoHauu B ciiydae OJHOMEPHOU oNTUMU3auuu. MeTo bl
MHOT'OMEPHOM ONTUMHU3ALUU HYJIEBOT0, IEPBOTO U BTOPOrO NOPsAKOB. CHUMIIIIEKCHBIE, CITy4allHbIE U
IpaJIleHTHBIE METOIbI MHOTOMEPHOM onTUMU3AIH. MeTox mTpadHbIX QyHKIHIA.

5. 3axknwoueHnue:

IIpUMEHEHHE KOMIbIOTepHBbIX Mozenel X TII npu npoekTupoBaHNM XUMUYECKUX ITPOU3BOJICTB — B
CAIIP. 3anaun cucrem aBToMaruzupoBaHHoro npoektuposanust (CAIIP) u cTpykTypa cucteMm
KOMIIBIOTEPHOT0 NpoekTupoBanus. UHpopmanmonHoe u mareMatuueckoe odecneuenne CAITP.
ABTOMAaTH3UPOBAHHOE NTPOEKTUPOBAHUE C IPUMEHEHUEM KOMIIBIOTEpHBIX Moaeneit XTII;
puMeHeHne KoMnbloTepHbIXx Mozenel XTI npu ynpasieHnn TEXHOIOTMYECKUMU IPOLECCAMH — B
ACYTII. Komnsroreproe mogenupoanue X TII B pexxume peanbHoro BpemeHu. CUCTEMBI IPSIMOTO
nu(ppoBoro (KOMIBIOTEPHOT0) YIPaBJICHUS TEXHOJOTMYECKUMHU MporeccaMu. (OcoOEHHOCTH
peann3anuy KOMIbOTepHbIX Mozenel XTI B aBTOMaTU3NPOBAHHBIX CUCTEMAX YIPABICHUS
TexHosnornueckumu npoueccamu (ACYTII).

4.00b¢M yueOHOH TUCHHUIIINHBI

Busl yueOHOM paboThI 3au. en. AK. yac.
O0mas TpyA0eMKOCTh JMCIHHUIIIMHBI 110 Y4eOHOMY IVIAHY 3,0 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48
Jlexruu (JIek) 0,89 32
[Tpaktuueckue 3anstus (I13) 0,44 16
CamocrositeabHas padora (CP): 1,67 60
CamocTosTenpbHOE H3YYCHUE PA3/IeNIOB TUCIIHILTHHEI 1 67 59,8
KonraktHas camoctosiTenbHas pabota ’ 0,2
Buabl koHTpOJIA:
3a4eér ¢ oueHkom - -
KonTakTHas padoTa — mpoMe:KyTOYHAasi aTTecTalust -
TIoAroTOBKA K IK3aMeHy ) -

5.

Bunsl yaeOHOM paboThI 3au. en. Actp. yac.

O0mas TpyA0eMKOCTh JMCIHHUILIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
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KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHATHSI: 1,33 36

Jlexuuu (Jlek) 0,89 24

[Tpaktrueckue 3ausatus (I13) 0,44 12

CamocrositensHas padora (CP):

Pedepar 1,67 45

CamocTosATeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUTLIHHBI 44 85
1,67

KonrtakTHas camoctosTenbHas pabota 0,15

Buabl koHTpOJIA:
3a4er ¢ oneHkom - -
KonTakTHas padoTa — mpoMe:KyTOYHAasi aTTecTalust -
IHoaroroBka K 3K3aMeHy -
AHHOTaUMA padoyeil NPOrpaMMbl AUCHMIIMHBI «XHMHA 0HOJIOTHYeCKH AKTHBHBIX
Bemiect» (b1.B.10)

1 Heap aucuMmauHbl "XuMusi OHOJOTMYECKH AaKTUBHBIX BeEWIECTB" [aTh CTYIEHTY
Ipe/icTaBlIeHue 000 BCEM MHOIrooOpa3uu XUMHUYECKHUX COEIUHEHHH, BCTPEYAIOIIMXCS B YKUBOU
MIPUPO/Ie, XUMUYECKOM COCTaBE pa3HOOOPa3HbIX OPTaHU3MOB U (DYHKIIMM KOHKPETHBIX COSIMHEHHI B
KJIETKE U OPTaHU3ME B LIEJIOM, a TAK)KE€ O XMMUYECKON U MPOCTPAHCTBEHHON CTPYKTYPaX OCHOBHBIX
OHMOJIOTMYECKH aKTUBHBIX BEUIECTB, X XUMHUYECKUX, GU3NUECKUX, PU3UKO-XUMHUECKUX CBOICTBAX,
METOJIaX BBIJIEICHUS W3 HPUPOJIHBIX OOBEKTOB M XUMHUYECKOI'O CHHTE3a JUIsl IOCIEAYIOIIETOo
MPUMEHEHUsT B MEIUIIMHE, THILEBOM IPOU3BOJCTBE, CEIIbCKOM XO3fWCTBE, BETEPUHAPUH,
9KOJIOTUYECKOM 3aINATE OKPYKAIOIIEH CPEbl.

2 B pe3yabrare u3y4eHusi AMCHMILIMHBI 00y4aIOMIMICA 110 IPpOorpaMme 0axkajaBpuara
AOJKEeH: 00JajaTh CIEAYIOUIMMHA KOMIETEHIUSMH: CIIOCOOHOCTH M TOTOBHOCTH HCIIOJIb30BATh
OCHOBHBIE 3aKOHBl E€CTECTBEHHOHAYYHBIX JUCHHUIUIMH B NPOPEeCcCCHOHATIBHON JesATEeIbHOCTH,
MPUMEHSTh METOAbl MaTeMaTHMYeCKOro aHalu3a M MOJCIHUPOBAHMS, TEOPETUYECKOTO U
sKcnepuMeHTanbHoro ucciegoBanus (OIIK-2); cmocoOHOCTH — HMCMONB30BaTh  3HAHUSA 0
COBpPEMEHHOM (M3NYECKON KapTHMHE MHpa, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOCHUH BEIIECTBA JIs TOHUMAaHHs OKPYXKarolero Mupa u sisnenuit npupost (OI1K-3); Bragenuem
OCHOBHBIMM METOJAMM M TNpHUEMaMHU MPOBEICHUS HKCIEPUMEHTAJIbHBIX HCCIIEJOBAaHUM B CBOEH
npodeccuoHaIbHON 007acTH; CHOCOOHOCTBIO MPOBOAMTH CTAaHAAPTHBIE M CEPTU(PUKALMOHHBIE
UCIBITaHUS ChIPbs, TOTOBOM NpOAYKIMH M TexHojormdeckux mnpoueccoB (I1IK-9); Bnanenuem
IUIAHUPOBAHHS IKCIIEPHUMEHTA, 00PaOOTKH U MPEICTABICHHS TONy4YeHHbIX pe3ynbTaTos (ITK-10).

3namb: XUMHYECKYI0 U TPOCTPAHCTBEHHYIO CTPYKTYpbI, XUMHYECKHE, (U3NUecKue U (PU3MKO-
XUMHAYECKHE CBOMCTBa aMHHOKHCIIOT M UX MPOU3BOIHBIX, OMOJIOTUYECKYIO POJIb AMUHOKHCIIOT U UX
MPOU3BO/IHBIX, METOJbl BBIJACNEHHS M TOJIYYEHHUS B UYUCTOM BHJE; CTPYKTYpYy, CBOWCTBA M
Ounosorndeckyro (QyHKIUIO HanOoJee BaKHBIX MENTHIOB, CTPYKTYPY H TPOCTPAHCTBEHHYIO
OpraHu3anuio OeNKOB, METOJbl WX BBLACICHHUS U OYMCTKU; OCHOBHBIE IPOLECCHI NMPEBpAIICHUS
0eJIKOB, MENTH/IOB U AaMHHOKHCIIOT B )KUBBIX OpraHU3Max; CTPOCHUE U KiIacCH(HKamio (HepMeHTOB,
UX OCHOBHBIE CBOMCTBa, pOJb KO(PEPMEHTOB, MPOCTETHUYECKUX TPYMI, KO(PaKTOpOB B
(bepMEeHTaTHBHOM KaTaJIN3€; XUMHUYECKYIO CTPYKTYPY U MIPOCTPAHCTBEHHOE CTPOSHHE HYKIICOTH OB,
HyKJIeoTUA(GOChaTOB M Ppa3IUUHBIX THIIOB HYKJIEHHOBBIX KHCJIOT, UX OCHOBHBIE CBOICTBa H
Ounosiornyeckne (QYHKIIUH, METOABI BBIIEICHUS, OYHUCTKH W aHalM3a HYKJIEWHOBBIX KHCIIOT
Pa3NUYHBIX THUIOB; KJIACCU(PUKAIMIO, XHUMUYECKYI0 CTPYKTYpY M CTPOCHHE YIJIEBOJOB, HX
XUMAYecKne, (u3nueckue W (U3HKO-XMMHUYECKHE CBOMCTBA, a TakKe METOJIbl ITOJyYeHHUS,
BBIJICJICHUS] M OYUCTKHU, pa3HOOOpa3ue BBIMOIHIEMbIX OMOJIOrMYecKHX (YHKIMH; KiIacCU(pHUKAIHIO,
XMMHYECKYI0 CTPYKTYpy M CTPOCHHE JIMIHJIOB, HPOW3BOAHBIX JIMMHIOB, HMX XUMHYECKHE,
¢usnveckre U GU3NKO-XMMHUUYECKHE CBOICTBA, a TAK)KE METO/IbI ITOJIyUEHUs, BBIICTICHUS U OYUCTKH,
pa3HoOOpa3ue BBHIMOJIHACMBIX OHMOJIOTHYecKnX (YHKIWH, OCHOBHBIC NPHHIMIBI OPraHU3alNd U
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CTpOEHUs OMOJIOTHYECKUX MeMOpaH, ux Ouonorndeckue GyHKINH;
Ymemsb: 0CO3HaHHO W apPryMEHTHPOBAHO BHIOMpATh OWOJOTUYECKUN OOBEKT MJIs BBIICICHHS
OMOJIOTMYECKH AaKTUBHBIX BEUIECTB; MPOBOJUTH JE3MHTETPALMI0 KIETOK H (DpaKIMOHHPOBAHUE
KJIETOYHBIX KOMIIOHEHTOB; BBIJCNIATh OHOJOTHYECKH AaKTHBHBIE BEIIECTBA U3 KYJIbTYPaJbHOU
KHUJIKOCTU U PACTUTEIbHBIX, )KUBOTHBIX, TPHOHBIX U OAKTEPUATBHBIX KIIETOK METOAAMH SKCTPAKIIUH,
OCaXJECHMS, HMOHHOTO oOMeHa, XpomaTtorpaduu U YJIbTPAKOHUEHTPUPOBAHUS, OCYLIECTBIIATH
KAueCTBEHHBIA M KOJIMYECTBEHHBIM KOHTPOJIb COJCPIKAHUS OMOJIOTMYECKH AKTHBHBIX BEIIECTB B
UCXOJHBIX OHMOOOBEKTaX, MOJIYMPOAYKTaX, MOJYyYaeMbIX Ha pa3jIMYHbIX CTaJAUIX OYHUCTKHU, B
KOHEYHOM TIPOJYKTE, UCIONB3Yysl pazHOOOpa3Hble aHATUTHYECKUE METOAUKH M METONbl (PU3UKO-
XUMHUYECKOT0 aHAJIN3a; POBOJIUTH 00pabOTKY pe3yIbTaTOB U3MEPEHUN C UCTIOIb30BaHUEM TAKETOB
MPUKJIAIHBIX TPOTPaMM;
Bnaoemws: meromamu BbIIETICHHMS W OYHCTKH Pa3jMYHBIX OHMOJIOIMYECKH AKTHUBHBIX BEILECTB;
METOJIaMU IIPOBEJICHUSl CTAaHJAPTHBIX HWCIBITAHUNW 10 ONPENECJICHUI0 IIoKa3aTeseld (PU3UKo-
XUMHUYECKUX CBOMCTB Pa3IMYHbIX OMOJOTHYECKH aKTHUBHBIX BEIIECTB; METOJaMU KaueCTBEHHOIO U
KOJIMYECTBEHHOI0 aHajiu3a pa3JInYHbIX OWOJIOTMYECKH AaKTHUBHBIX BELIECTB B OHOJIOTMYECKUX
00BEKTaX U ChIphe (MPOIYKIIMH) OMOTEXHOJIOTUYECKOTO MPOU3BOCTBA; METOJAMH TUIaHUPOBAHUS,
MpOBEICHUS 1 00pabOTKH HKCIIEPUMEHTOB.
3 Kparkoe coaep:kanue TUCHUTIIHHBI

Paszoen 1
BBenenue. Vicropusi usydenus: Ouomosiekyn. OmpeneneHuss OOBEKTOB U METOJOB H3YUYCHUSI.
[TonsiTre 0 6MOIOTrNYECKH aKTUBHBIX BellecTBaX. CBsA3b —XUMHUHU OMOJIOTUYECKH aKTUBHBIX BeiecTBl
C IPYTMMH JUCHUIUIMHAMU. BHOMOJIEKYIBI, 1X 0COOCHHOCTH M 3HAYCHUE JUISl KU3HEACATEIIbHOCTH
opranu3moB. Mepapxusi MOJIEKyIIpHON OpraHU3aIlH KIETOK.
Mooynb 1. AmMunokuciomesl u ux RPOU3BO0HbBIE, NENMUObL, DEIKU.

Paszoen 2
11 AMHHOKHCIOTHL. XHUMHYECKOE CTPOCHHE, ONTHUYECKas M30Mepus, XUMHUYECKUe U (U3HUKO-
XUMHUYECKHUE CBOMICTBa, OMOJOTrMYecKasl pojib B OPraHHW3Me, METOJbl MOJyUYE€HHUsI U BBIIEICHUS U3
MPUPOJHBIX O0BEKTOB, TPOU3BOJHBIE AMUHOKUCIIOT, UX Ouonorndeckas (pyHKIHS, XUMUYECKUE U
(U3UKO-XMMHYECKHE CBOICTBA, OJIyUEHHE.

Paszoen 3

12. Tlentuabl. XWMHYECKOE CTPOEHHE W MPOCTPAHCTBEHHAS OpPraHHW3alds, XapaKTePUCTHUKH
NENTUIHOHN CBsI3U, OMOJOrHYecKasi poJib B OpraHU3Me Kak peryssiTopoB OMOXMMHUYECKHX ITPOLIECCOB,
MEeNTHIHBIE AHTUOMOTHKH, METOJbl TONYYCHHS W BBIIEIECHUS Pa3HOOOpPA3HBIX NENTHIOB U3
MPUPOJHBIX OOBEKTOB.

Pazoen 4
13, Beakun. XuMHUECKOE CTPOCHHE M TPOCTPAHCTBEHHAs OpPTraHW3aIlUs, IEepBHYHAs, BTOPUYHASI,
TPETUYHAs U YETBEPTUYHAS CTPYKTYpPbl O€NKOB, XMMHYECKHEe U (DU3MKO-XMMHYECKHE CBOWCTBA
OCIKOB M HWX pPacTBOPOB, MHOrooOpaszwe OMONOTrHYecKUX (YHKIMH, METOJbI BBIICICHUS U3
INPUPOJHBIX OOBEKTOB, OYHCTKM M KAYeCTBEHHOI'O U KOJMYECTBEHHOI'O aHalM3a, METOJbI
UCCIIEIOBAaHMSI CTPOEHUSI M CTPYKTYPbI, METOJIbI OIpPEeNCHHs] KOHLIEBBIX aMHUHOKUCIOT U METOJIbI
CEKBEHHUPOBAHMSI.
Mooyns 2. @epmenmul. Hykneunogwvle Kuciomol.

Paszoen 5
2.1. ®epmentsl. [Ipupona pepmMeHTOB, HX CTpoeHHUE, cocTaB. Kimaccudukarus GepMEeHTOB IO THITY
KaTaJIM3UPYyEeMbIX UMM PEakiuii, OCHOBHbIE CBOMCTBAa ()epMEHTOB KaK OEJIKOB U OMOKATaIM3aTOPOB.
CpaBHeHne (EepMEHTOB C XUMUYECKMMH Karanuzatopamu. CyOcTpaTHas crnenuduIHOCTb
¢depmenToB, ee Buabl. KodepMmeHTB, NpOCTETHUECKHE TPYNIbl, KOPAKTOPHI, BUTAMUHBI, HX
Ouosnoruueckas posib. MynbTudepmeHTHble cUcTeMbl. OmpeneneHre akKTUBHOCTU (PEPMEHTOB H
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CIOCOOBI €€ PEeTYISAINH B KUBON KIETKE.

Paszoen 6
2.2. llonsiTue o Mmeradoausme. [ToHsTHE 00 OCHOBHBIX MPOIIECCaX MPEBPAIICHUS OSITKOB, IENTHIOB,
aAMMHOKUCJIOT U X MPOU3BOJHBIX B )KHUBBIX OPraHU3MaX.

Paszoen 7
2.3. HykaeoTuabl, HX NPOU3BO/IHbIE M HYKJEHHOBbIE KUCJIOThI. VICTOpUS OTKPHITUS U U3YyUCHHS
HYKJIEMHOBBIX KHMCIOT. [IMpMMHIMHOBBIE U IypUHOBBIE OCHOBAaHUS, HYKJIEOTHAbl U HYKJICO3HUbI,
bochoprnrpoBaHHble HYKIEOTH b, UX XUMHUYECKHE U (PU3UKO-XMMUYECKHE CBOMCTBA, MOIY4YEHHE.
buonornveckue (QyHKIMM HYKJIEOTHJOB M WX mnpou3BoaHbix B opranuszme. JJHK u PHK, nx
XMMUYECKass U HPOCTPAHCTBEHHAs CTPYKTYpbl, XUMHUYECKHE M (PU3MKO-XMMHUYECKHE CBOICTBA,
nonyyenue. Buasl JIHK u PHK B kneTkax mpokapuoT M 9yKapuoT, UX OHOJIOrHYecKHe (PYHKITUH.
[lonatne 00 OCHOBHBIX IIpolecCaX, HPOUCXOIAIIMX C Y4YacTUEM HYKJIEHHOBBIX KHCIOT U
HYKJIEOTH/IOB B )KMBBIX OPTaHU3MaXx.
Mooyns 3. Yeneeoowl, nunuowt u ux npou3eoonuvie.

Paszoen 8
3.1. YraeBoabl 1 uX npou3BoaHble. Knaccugukanus, XMMUYECKOe U IPOCTPAHCTBEHHOE CTPOCHHE
OCHOBHBIX yIJI€BOJOB. MOHO-, Tu- M Tpucaxapa, UX OHOJOrMYeckas (yHKUIMs, XUMUYECKHE U
(bu3MKO-XMMHUYECKHE CBOIMCTBA, Nody4yeHue. [ nko3uapl, ux ononorndeckas GyHKLINs, XUMUYECKHE
1 (U3MKO-XMMHMYECKHUE CBOWCTBA, MOJy4YeHHE W aHaiu3. Onurocaxapuzipl W IHOJUCaXapHUbl, UX
Oouosiornyeckas (QyHKUUSA, XUMUYECKHE M (U3UKO-XUMHUECKUE CBOWCTBA, IOJIYYECHHE U AHAIM3.
['muKonenTH b, MENTUIOTIMKAHBI, TITUKONPOTEHHBI, XAMHYECKHE U (PU3UKO-XUMUYECKHAE CBOWCTBA,
Ouosiornyeckas pojb B OpraHM3Me, METOJbl BbIAEICHUS W3 NPUPOAHBIX 00BeKkTOB. IloHATHE 00
OCHOBHBIX IIpOLECCaX, IPOUCXOASIIUX C YYACTUEM YIJIEBOJOB B KHUBBIX OpraHU3Max.

Pa3zoen 9

3.2. Jlunuabl M UX NPou3BoAHbIe. PazHOOOpa3ue munuaHbIX BemiecTB. OCOOEHHOCTH CTPOSHUS U
kiaccupukanus aunuaoB. IIpocTeie (KUpBI, )KUPHBIE CIIUPTHI U BOCKA) U CIOXHBIE (HEUTpaJIbHbIE,
MOJIAPHBIC ¥ OKCUJIUIHMHBI) TUIUABL. bronorudeckue GyHKIIMHU, BBITOIHIEMbIE Pa3IHUYHBIMH TUIIAMU
munuoB. CTpyKTypHBIE (DparMeHThI JIMIHIOB: JKHPHBIC KUCIOTHI U WX IPOW3BOJIHBIC, KUPHBIC
cnupThl. X XuMuyeckue M PU3NKO-XMMHUYECKHUE CBOMCTBA, MOJIyueHUE U aHanu3. buonorundeckue
MeMOpaHbl, WX CTpoeHue W GyHKUMH. JIUmuael OMOJIOTMYECKUX MeMOpaH: TIIMIICPOTUITHIbI,
chunronunuabl, Qochonunuasl, TIUKOIUMUAL (TJIIMKOTJIMLIEPO- U TIMKOC(HUHTOIUIUIBI),
XOJICCTCPUH. BzanmocBs3p CTPOCHMUS JIMIIUJ0B C UX (I)yHKL[I/ISIMI/I B COCTaBEC MeM6paH. HpOI/I3BO,I[HLI€ JIMIIN 0B
U ux Ouonornveckue (YyHKIUU (KUPOPACTBOPHMBIE BHUTAMHUHBI, MPOCTArJIaHAHMHBI, >KEIYHBIC KHCIIOTHL,
I10JIOBBIC TOPMOHBI U KOpTI/IKOCTepOI/II[BI), X XUMHYCCKUEC U (1)I/I3I/IKO'XI/IMI/I'-ICCKI/IG CBOﬁCTBa, IMMOJIYy4YCHUEC U
aHanu3. [loHaTHe 00 OCHOBHBIX TIpOIIECCaX, MPOUCXOAANIMX C YYacTHEM JHMIUIAOB M HX
MIPOU3BOJIHBIX B )KUBBIX OpraHU3Max.

4. O0beM yueOHOW JUCUUIJIMHBI

Bunsbi yueoHoii padoThI 3au. en. AK. gac.

OO0mas Tpy10eMKOCTh JUCHUILUINHBI 10 Y4eOHOMY IIAHY 5,0 180
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHSA: 2,22 80
Jlexmmu (JIek) 0,44 16
[Ipaktuueckue 3anarus (113) 0,89 32
JlaGopartopusie 3ansTus (JI3) 0,89 32
CamocrositenbHas padora (CP): 1,78 64
CaMOoCTOSTENbHOE U3YUCHHUE PA3ICTIOB TUCIUILTAHBI 1,78 64
Bujabl KoHTpOJIS:

3a4eT ¢ oeHKOIi - -
KonTakTHas1 pa6oTa — NpOMeKyTOYHAS ATTeCTalus 1 0,4
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‘ IMoaroroBka K 3K3aMeHy ‘ ‘ 35,6 ‘

Buabi yueOHoii padboThl 3au. ex1. AcTp. yac.
OO01asi TPy10€eMKOCTb IMCHUILIHHBI M0 Y4eOHOMY IJIAHY 5,0 135
KonTakTHas padora — ay1MTOPHbIE 3aHATHS: 2,22 60
Jlexuunu (Jlek) 0,44 12
[Ipaktuueckue 3ausarus (I13) 0,89 24
JIaGoparopusie 3ausatus (JI3) 0,89 24
CamocrositeabHas padora (CP): 1,78 48
CaMocCTOATENbHOE U3YUEHUE PA3/AETIOB TUCHUILINHBI 1,78 48
Buabl KoHTpOJIA:
3a4eéT ¢ oueHKoM - -
KonTakTHas paboTa — npoMe:KyTO4YHasi aTTeCTALUsA 1 0,3
IloaroroBka k 3K3amMeHy 26,7

AHHOTaNUA padoyeil MporpaMMbl TUCUUIIMHBI «OCHOBBI OMOTEXHOJIOT D)
(b1.B.O/I.11)

1. Heap aucummimHbl "OCHOBBI OMOTEXHOJIOTHUU" JaTh CTYAEHTY LEIOCTHBIE PECTABIICHUS
0 COBPEMEHHOM COCTOSIHUH U MEPCIEKTUBAX PA3BUTHUSI OMOTEXHOJIOTHH KaK HalpaBJIEHU HAYYHOU U
MPAKTUYECKON JNIeATEIbHOCTH YEJIOBEKAa, OCHOBAaHHOM Ha HCIOJIb30BAaHUU OHMOTEXHOJIOTUYECKUX
00BEKTOB (KJIETOK MUKPOOPTaHU3MOB, PACTCHUM, KUBOTHBIX U T.I.) WJIM MOJICKYJ (HYKJICHHOBBIX
KHCIIOT, 6€TTKOB-(DE€PMEHTOB, YTIEBOIOB, TUMUAOB B MHIMBUYyaJIbHOM BUJE WU B BHUJIE UX CMECH,
KOMIUIEKCOB W TIP.) JUJIsi HMCIOJIb30BaHUS B TMPOMBINIJIEHHOM IPOU3BOJICTBE, 3IpPaBOOXPaHEHUH,
sKoJornueckoit 3ammre. [Ipu 3TOM mpeamonaraercs, 4To CTYAEHThl UMEIOT (yHIaMEHTAIbHYIO
MOATOTOBKY IO TEOPETUUYECKUM Pa3jesiaM XUMHUHU, OMOXUMHUHU, 00IIeH OMOIOTUH U MUKPOOUOJIOTHH,
OCHOBHBIM IIpOIIecCaM U armmapaTaMm XUMHUYeCKoi 1 OMOXMMHYECKO TEXHOJIOTHH.

2.B pe3yabTaTre H3y4eHUs] AUCHUILIMHBI 00y4YaloIuiicsl Mo nMporpamme GakajaBpHaTa
AOJIZKeH: 00J1a7aTh CIeAyIOIUMI KOMIETEHIIUSIMH: TOTOBHOCTBIO OLIEHUBATh TEXHUYECKHE CPEICTBA
U TEXHOJOTMU C YYEeTOM O3Kojorumueckux mnocienctsuii ux npumenenus (I1K-3); Bnanenuem
OCHOBHBIMHM METOJIaMH M TpHEMaMHU NPOBEJEHHUS SKCIEPHUMEHTAIBHBIX HCCIEOBAHUN B CBOEH
npodeccuoHanbHOM 007acTH; CHOCOOHOCTHIO MPOBOJUTH CTAaHAAPTHBIE U CEPTU(UKALNOHHBIE
UCTIBITAHUS CBIPbsl, TOTOBOM MPOAYKUUH M TexHoiormueckux mpoueccoB (ITK-9);  puagenuem
TUTAHUPOBAHMSI IKCIIEPUMEHTa, 00paOOTKH M TPEICTABICHUS MONydeHHBIX pe3ynbraroB (I1K-10);
3namb: OCHOBHbIE  TPHUHLUIBI OpPraHU3alMd  OMOTEXHOJOIMYECKOTO IMPOM3BOJCTBA,  €ro
UEpPapXUUECKyI0 CTPYKTYPY, METOJbl OLIEHKH 3()()EKTUBHOCTH MPOM3BOACTBA; MPUHIMIHAIBHYIO
cXeMy OHMOTEXHOJOTHYECKOTO0  MPOU3BOJACTBA; HKOHOMHUYECKHME  KPUTEPUH  ONTUMH3ALUU
IIPOU3BOJICTBA;  OCOOEHHOCTH  MOJEIMPOBAHMUS, MacIITaOUpOBaHUS M ONTHUMM3AIMH
OMOTEXHOJOTMYECKHX CXEM W IPOLIECCOB; OCHOBBI OMOTEXHOJIOTHUH, OCHOBHBIE OHOOOBEKTHI U
METOJIbl PabOTHl C HHUMH; OMOXMMHYECKHE, XUMHUYECKHE U (U3UKO-XMMHUYECKHE  IPOLIECCHI
npoTeKarolue B OMopeakTopax M Ha CTaausaX rnepepaboTKH, CBSI3aHHBIX C BBIICJIEHHEM U OYHCTKOM
L[EJIEBOr0 MPOJAYKTa; 3aKOHOMEPHOCTH KHWHETUKH pOCTa MHUKPOOPraHW3MOB M 0OOpa3oBaHUS
MPOAYKTOB METa0OIM3Ma; MOJENHU POocTa M 00pa3oBaHUsl MPOIYKTOB; METOJbI KYJIbTUBUPOBAHMUS;
OCHOBBI 3H3MMOJIOTHH, METOJbl UMMOOWIH3AUN (PEPMEHTOB U KJIIETOK, MPHUHLHUIBI UMMYHHOTO
aHaJIM3a; Ba)KHEHIIME IPOU3BOJACTBA IPOMBIIIIEHHON, MEINULIUHCKON, CEIbCKOXO3SIHCTBEHHOM,
9KOJIOTUYECKON OMOTEXHOJOrMH, OMOHAHOTEXHOJIOTUHU; POJIM COBPEMEHHONH OHOTEXHOJIOTMH B
pPa3BUTHH COBPEMEHHOW HHEPIreTHUKH, TEXHOJOTHH BBIJICICHUS METAJUIOB W3 Py, JErKOH
IPOMBIIIJICHHOCTH.

Ymemsb: oCylmecTBIATh KyJIbTUBUPOBAHNE MUKPOOPTaHM3MOB B a3pPOOHBIX U aHA3POOHBIX YCIOBHSIX
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B J1Ta0OpaTOpHH; BBIACIATh MPOAYKTHl MeTaboiM3Ma W3 KYJIbTypalbHOW >KUIKOCTH M KJIIETOK
MPOJYLIEHTAa METOJaMHU IKCTPAKIUH, OCAXJIEHHUs, HOHHOIO OOMEHa U YIbTPaKOHIIEHTPHUPOBAHUS;
OCYIIECTBIISITh KOHTPOJb COJICPXKAHUS IIETICBOr0 KOMIIOHEHTA B TOJYMPOIYKTaX, MOJy4aeMbIX Ha
OTJENbHBIX TEXHOJOTMYECKUX CTaAMsIX; MPOBOJAUTH OOPabOTKY pe3yibTaTOB H3MEPEHU C
WCIOJIb30BAaHUEM TMAKETOB MPHUKIATHBIX TPOTpamMM; UCIOIL30BaTh CTaHAAPTBl W ApPYyTHe
HOPMAaTUBHBIE JOKYMEHTHI PU OLIEHKE, KOHTPOJE KayecTBa U CepTU(DUKAIIMU CHIPbS U MPOAYKLIUU;
OTIPEICIISATH MAPAMETPhI CHIPBS U TIPOAYKIIUHU MPU UX CEPTU(UKAINN; BEIOPATh PAIIMOHAIBHYIO CXEMY
OMOTEXHOJIOTMYECKOT0 IPOM3BOJACTBA 3aJaHHOTO MPOAYKTa, OICHUBATh TEXHOJIOTHUYECKYIO
3¢ (HEeKTHBHOCTH IPOU3BOICTBA.

Braoemws: MeronamMum OUYMCTKM U CTEPUIM3ALUU BO3[yXa, KOHCTPYUPOBAHHS M CTEPUIM3AINU
MUTATENBHBIX CPET; METOJaMH ITPOBEICHUS CTAaHAAPTHBIX UCIIBITAHUH IO ONPEACTCHUIO MOKa3aTeseH
(U3UKO-XMMHYECKUX CBOMCTB ChIpbS U MPOAYKIUH; METOAAaMH TEXHHUYECKOrO KOHTpPOJS I10
COOJTFOICHUIO TEXHOJOTHYECKON JUCIUIUTMHBI B YCIIOBUSAX JIEHCTBYIOMIETO OMOTEXHOIOTHYSCKOTO
MPOM3BOJICTBA; METOJaMH IUJIAHUPOBAHUS, TMPOBENEHUS U O0pabOTKHM OHMOTEXHOIOTHYECKUX
IKCIIEPUMEHTOB.

3. Kparkoe coaep:kanue TUCHUTLIHHBI

Beeoenue. CoBpeMEHHOE COCTOSHME U TEpPCHEKTUBBI pa3BuUTus OuorexHomoruu. [Ipenmer
OMOTEXHOIOTHH. XapaKTEPUCTUKA PA3IMYHBIX BUIOB OMOTEXHOJIOTHUECKON MPOAYKIMHA (MUPOBOMH
00BEM MPOU3BOCTBA B HATYPAILHOM U JIEHE)KHOM BBIPAXKEHHUH) U €€ OCHOBHBIE TTOTPEOUTEIH.
Mooyne 1. Memoobl ouomexnonozuu. OcHoBHBIE ~ OMOOOBEKTHI ~ OMOTEXHOJIOTHH:
MUKpPOOPTaHU3MbI, KJIIETKH U TKaHU PACTEHUM, )KUBOTHBIX M YeJIOBEKa, OMOKaTalIn3aTopbl. MeToibl
KOHCTPYHPOBAHUSI  MPOJYIICHTOB OWOJIOTMYECKH AaKTHBHBIX  BEIICCTB:  CCIICKIHS, METOJ
pexombunanteix JIHK, ruGpunomnas texuonorus. CeipbeBas 0a3a OuoTexHosorud. THUMOBBIE
TEXHOJIOTUIECKHE TTPUEMbI 1 0OCOOCHHOCTH KYJIbTUBHPOBAHMSI MUKPOOPTaHU3MOB, KJIIETOK M TKaHEH
pacTeHMid, KUBOTHBIX MU 4YEIIOBEKa, MOJNyuYE€HHUE BHEKIETOYHBIX M BHYTPHUKJIETOYHBIX MPOIYKTOB
OouocuHTe3a U brotpanchopmalu B 1adbopatopuu u mpousBoacTBe. OCOOEHHOCTH UMMOOMITU3AITUN
OMO0OBEKTOB M WX TNpPUMEHEHHE B OWOTEXHONOTWHU. THUIOBBIE TEXHOJOTHUYECKHE MPHEMBI H
anmapaTrypHoe oOpMIICHHE CTaIui KyJIbTUBUPOBaHUs (OMOCHHTE3a), TTOIIEPKAHUS ACENTUYSCKUX
ycloBui, TemnepaTypsl, pH cpensl u p. mapameTpoB mpoiiecca Ha TpeOyeMOM ypOBHE, TEIUIO- U
MaccooOMEeHa; CTaIui BBIJICIICHUS U OUYUCTKH MPOJAYKTOB OMOCUHTE3A.

TectupoBanre OMOJIOTMYECKH AKTUBHBIX BEIIECTB MO THIOBBIM CXE€MaM, HAJEKHOCTH MpoIlecca,
OXpaHbl OKPYKAIOIIEH Cpe/Ibl, KOHTPOJISI U OE30IMACHBIX YCIOBHH IKCILTyaTaIlHH.

BcnomoratenbHble  CTaAMU TEXHOJOTHYECKOTO Tpollecca W UX POJIb B OHMOTEXHOJIOTHYECKOM
MIPOU3BO/JICTBE.

CoBpeMeHHbIE TOJIXOJbl K CO3/IaHUIO PECYpPCO- U HHEprocOeperaronux TEXHOJOTMH U

MaJIOOTXO/IHBIX MPOU3BOJICTB.
Mooyns 2. IIpomviuwnennas ouomexnonozus. IIpou3BoaAcTBO O6eIKa OJTHOKIETOYHBIX OPTaHU3MOB.
[TpoGnems! 1 iepceKTUBLL. [[pOMBINIITIEHHBIE IITAMMBI-IPOIYIIEHTHI. TpeboBaHus, PebIBIsIEMbIE
K Ka4ecTBYy TOTOBOTO MPOJyKTa. brnomacca TpOMBIIUICHHBIX MHKPOOPTAaHM3MOB KaK CHIPhE ISt
MOJTYYEHUs] ITUPOKOU raMMbl IPOAYKTOB Pa3IMUHOIO Ha3HAUYEHHUS.

TumnoBas cxema nosrydeHus: GepMEHTHBIX MTPENapaToB Pa3TUIHOTO HA3HAYCHUS.

TunoBas cxema MoJiydeHus IEPBUYHBIX META00IUTOB: AMHHOKHUCIIOT, OPTAHUYECKUX KUCIIOT,
BUTAaMHUHOB. [IpUHIIUIIBI PETYNAIMN, 00ECIICYNBAIONINE CBEPXCUHTE3 MEPBUYHBIX META0OJUTOB HA
MpUMEPE MPOMBIIUIEHHBIX MPOAYIEHTOB aMUHOKHCIIOT.

TunoBasi cxemMa TOJY4YeHHUS TIEPBUYHBIX METaOONIMTOB HA TpUMEpPEe aHTUOMOTHUKOB
MEIULIUHCKOTO HA3HAYCHUSI.

Mooyns 3. Ocnosnble HanpagieHUus COBPEMEHHOU OUOMEXHONI02UU
31 DOkonozuueckas oOuomexmnonozua. XapakTepUCTHKAa NPOOJIEM OXpaHbl U BOCCTAHOBJICHHUS
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OKpY>KaloIiel cpeabl ¢ TOYKM 3PEHUS HCIIOJB30BAaHHUS OHOJIOTMYECKHX METOAOB. ASpOOHBIC
IIPOLIECCHI OYHUCTKU BO3/yXa U BOJbl. AHaIPOOHBIE NMPOLIECCHl IEPEPaOOTKN OPraHUYECKUX OTXO/I0B,
XapaKTepUCTHKA U IPUMEHEHHE Ororasa.

32 Cenvckoxo3aiicmeennan 6uomexnonozua. TUNOBas cxema MOJy4eHUs IIPernapaToB KOPMOBOTO
HA3HAYEHUS: KOHIEHTPATOB BUTAMUHOB, aHTHOMOTHMKOB KOPMOBOTO Ha3zHaueHus. [Ipon3BOACTBO
peMuKcoB. IIpon3BoICTBO MUKPOOHBIX MIpPENaparoB Jisi paCTEHUEBOJCTBA: AJIS 3aLUThl PaCTEHUH
OT BpPEIHBIX HACEKOMBIX; AHTHOWOTHKOB TPOTUB KOPHEBOW THWIM M MYYHHCTOH POCHI;
OaKTepHaTIbHBIX YIOOPEHUH; CTUMYIISITOPOB POCTa paCTEHUI FrOPMOHAJIBHON IpUpPOAbI. JlOCTHKEHUS
OMOTEXHOJOTHH B OO0JAacTH CO3JIaHUs CBOOOJHOTO OT BpEAHOW MHKPO(MIOPHI TOCATOYHOTO
MaTepuaia (paccajbl) U TPAaHCTEHHbBIX pacTeHUH. [IpoGiieMbl U IepCreKTUBEI.

33 IHuwesan oOuomexnonozus. KoHuenuus panuoHAIBHOTO M COANaHCHPOBAHHOTO ITHTAHUS.
ITpoaykiust MUKpOOHOIOrMYECKOIO CUHTE3a JUIsl MUILEBON MPOMBIIIIIEHHOCTHU: IPOIYKThI OEIIKOBOH,
JUOUJAHON U YIJIEBOAHOW IPUPOJIbI, IpernapaTrbl OMOJOTHYECKH AKTHBHBIX 00ABOK, COAEpKAIIUX
CMECH AMUHOKHCIOT, IENTHJOB, BUTAMUHOB U MHUKPOIJIEMEHTOB; IHIIEBKYCOBbIE T00aBKHU;
KOHLEHTPAThl U U30JISThl OEJIKOBBIX BELIECTB; MPOU3BOACTBO MOICIACTUTENEH-3aMEHUTENEH caxapa;
IIPOU3BO/ICTBO KOHCEPBAHTOB (HU3MHA).

34 Meouyunckaa ouomexnonozusa. BeeneHne B MEIUIMHCKYIO OnoTexHoyoruio. OnpeneneHue
MEIULMHCKONW OnoTexHonoruu. OCHOBHBIE 33/1a4H, KOTOPBIE pellaeT MeIUIMHCKass OMOTEXHOJIOTHSL.
OTnuure MeTUIMHCKUX OMOTEXHOJIOTHH OT MEIULMHCKUX TexHonorui. [lonsrtue o 6GuooOBEKTe.
Knaccudukanus 61000bEKTOB.

[Tonsatue 06 ummyHonoruu. CucteMa UMMyHHOro romeoctasa. IloHstue 06 aHTHreHax u
antutenax. Crpykrypa anturten. Kiaccudukanus antuten. EcCTeCTBEHHBI M HMCKYCCTBEHHBIN
ummyHuTeT. IloHAtne o peakuusax vy-rnoOyiauHa. TeXHOJOTHS MOJIY4YEHUS HPOTHUBOKOPEBOIO
npernapaTa cepojJoru4eckoi crenupuIHOCTH (peakuy arrIloTUHALNN U IPEIUIUTALNN).

BBeznenue B coBpeMeHHYI0 HMMYyHOOHOTeXHONOTHI0. Kierounas nxxenepus. I mubpunomuas
TEXHOJIOTHUS MOTY4YEeHNUS MOHOKJIOHAJIbHBIX aHTUTEN. Mcrop30BaHne MOHOKIIOHAIBHBIX aHTUTEN JIJIs
OYHMCTKH OMOJOTMYECKHX >KuaKocTeil. IMMYHOCEHCOPBI.

CoBpemeHHblE TPUBUBOYHBIE Tmpenaparbl. CoBpeMeHHasl KiacCHU(pHUKalus BaKIUHHBIX
npenapatoB. MUKpOOHbIE >KMBblEe BakKIUHBI. TE€XHOJOrMs IOJyYEHHs >KHUBBIX BAaKIMH. YOUTbIE
BaKIMHBL. TEXHOJOTUs MONy4eHHUs] YOWUTHIX BaKUMH. AHATOKCHHBI. TEXHOJIOTrHsl MOJIy4eHUs
aHaTOKCUHOB. CBIBOPOTOYHBIE MTpENaparsl.

[IpenmapaTsl Ha OCHOBE JKMBBIX KYJIbTYP MHKPOOPTaHM3MOB. TEXHOJOTHS MOIyYEHHS
IpenapaToB HOpMO(IOpPOB, NPOOUOTUKOB, MPEONOTUKOB U CHHOMOTHUKOB. TpeOOBaHuUs K IITAMMAM,

WCIIOBb3YEMBIM JIJIsl IPUTOTOBJIEHUS TPENapaToOB Ha OCHOBE JKUBBIX KYJIbTYP MUKPOOPTAHU3MOB.
35 Buonanomexnonozcua. llpenmMer # HMHCTpyMEHTapuil HAHOOWOTEXHOJOTHH, OOIIas
XapaKTePUCTHKA, UCTOPHUS Pa3BUTHS, OCHOBHBIC HayUHbIE HANIpaBlieHUs. MecTo HaHOOMOTEXHOJIOTUU
Cpemu HayK €CTeCTBEHHOro mpoduiis. YCTpPOWCTBAa MHKPO- U HAHOOMOMEXAaHHWKH, B TOM YHCIIE
MOJIEKYJISIPHBIE MOTOPBI, HaHOPOOOTHI, OMOYMIIBI, HAHOCEHCOPBL. AJpecHas IOCTaBKa JEKapCTB.
Hanonmnarnoctuka MAaTOJIOTHYECKUX COCTOSIHUU u nH)EKIni, HaHOOMOCEHCOPHI.
HanocTpykTypupoBaHHbIe OMOCOBMECTUMBIE MaTepUalbl, UMILIATAaHTHl. MOJEKYISIpHbIE MAIlUHBI,
camMocOOpKka HaHO- U  HaHOOMOCTPYKTYp, MOJIEKYJISIpHOE MOJECIUPOBaHME U  JAU3aiH
(YHKIIMOHATBHBIX HaHOCTPYKTYP u ux KOMILJIEKCOB c OHMOIOIMMEepaMH.
NmvmyHoxpomaTorpaduueckie TeCThl, MOT-aHAIN3bL. [lOTEHIIMANbHBIE PUCKH OT HMCIOJIb30BaHUS
HAHOYACTHI] U HaHOMaTepuanoB. OCHOBHBIEC ()aKTOPHI, 00YCIABIUBAIOIINE TOTCHIIMATBHBIC PUCKH OT
WCIIOJIB30BaHNsI HAHOYACTUL 1 HAHOMATEPHaJOB.

36. buozeomexumonozus u oOuodnepzemuxa. Ilonstue o OwuoreorexHonoruu. Kparkas
XapaKTepUCTHKAa OCHOBHBIX TIPOILIECCOB OMOTE€OTEXHOJOTUH: OaKTepuaabHOE BbIIIETaYBaAHHE
XUMHYECKHUX 3JIEMEHTOB M3 PYJ, KOHIIEHTPATOB M TOPHBIX MOPOJ, oOoraeHue pya, OuocopOomus
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METAJJIOB U HeMeTa/uioB. MeToasl O0phObI ¢ METaHOM B IaxTax. Y THJIM3AIUS YIICKUCIOTHI C
MTOMOIIIbI0 MUKPOOPTaHU3MOB. MUKPOOHOIOTHYECKOE TTPOU3BOJICTBO BO3OOHOBIISIEMBIX HCTOYHHUKOB
SHEPTrUU: HU3IIMX CIOHPTOB, AalleTOHA, METaHa OWOKOHBEPCHUEH OPraHUYECKUX OTXOJOB U
pacTuTenbHOTO Chipbs. IlepcniekTuBBl Mpou3BoACTBa Boaopoaa. [IpousBojcTBO Temia a’poOHBIM
OKHCJICHUEM OPTaHUYECKUX BEIIECTB (OTXOOB).

4.00beM yueOHOMH TUCUHMILIHHBI

Bunpr yueOHOM paboThI 3au. en. AK. 4ac.
OO0mas TpyA0eMKOCTh TUCHUIIJIMHBI M0 Y4e0OHOMY MJIaHy 3,0 108
KonTakTHasi padoTa — ay1MTOPHBbIE 3aHATHS: 1,33 48
Jlexuuu (Jlek) 0,44 16
[Tpaktuueckue 3ansatus (I113) 0,89 32
CamocrositensHas padora (CP): 0,67 24
CamocTosATeIbHOE U3YUYECHHE PA3/IeI0B AUCIUILIMHBI 0,67 24

Buabl koHTpOJIS:
3a4eT Cc oueHKoi - -
KonTakTHas padoTa — npoMe:KyTOUYHAasl aTTecTaAIUsI 0,4

IMoaroroBKa K 3K3aMeHy 1,0 35,6
Buzsl yaeOHOI paboThI 3au. en. Actp. yac.
O01mas TpyA0eMKOCTh JMCUUILIHHBI 10 Y4e0HOMY ILIAHY 3,0 81
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,33 36
Jlexunn (Jlek) 0,44 12
[TpakTrueckue 3anstus (I113) 0,89 16
CamocrositesbHas padora (CP): 0,67 18
CamocTosITeTbHOE H3YUCHHE Pa3/IeTIOB JUCITUTUTHHBI 0,67 18
Buasbl koHTpOJIA:
3a4éT ¢ oueHkoi - -
KoHTakTHas padoTa — MpoOMe:KyTOYHAsI AaTTeCTAIUSI 10 0,3
IMoaroroBka K 3K3amMeHy ’ 26,7

AHHOTanus pado4yeil NporpaMmMsl JMcOUIIMHBI «JIaGopaTopHbie padoThl 0 Gpu3NYECKOM
XUMHUH OnoTexHoJornyeckux npoueccon» (b1.B.0/1.12)
1. Heap AMCHUIIMHBI — 03HAKOMUTH U PACKPBITh BO3MOKHOCTH OCHOBHBIX

0a30BBIX IKCIIEPUMEHTAIBHBIX METOA0B (PM3MUECKON XUMUH, HAYUYUTh CTY/IE€HTA BUAETh 00JIACTH U
Ipeneiasbl NPUMEHEHUS 3TUX METOJOB HCCIEJOBaHMs, YETKO MOHUMAaTh WX MPUHIMIIHAIbHBIC
BO3MO>XHOCTH M OI'PaHUYEHHUS [P PEIICHUH KOHKPETHBIX SKCIIEPUMEHTAIIBHBIX 3a/1au.

2.B pe3yabTare M3yyeHHUsl AUCHUILUIMHBI 00yUYalOIIHUIicsl MO0 MporpaMMe GakajaBpuaTa
AOJIZKeH: 00J1a/1aTh CIEAYIOUIMMU KOMIETEHIUSMU: CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BATh
OCHOBHBIE 3aKOHBl E€CTECTBEHHOHAYYHBIX JUCHHUIUIMH B NPOPECCUOHATBHON IEesATETbHOCTH,
MPUMEHITh METOAbl MaTEeMaTHMYeCKOro aHaiu3a M MOJECIHUPOBAHMS, TEOPETUYECKOTO H
skcnepuMeHTanbHoro uccnenoBanus (OIIK-2); roTOBHOCTBIO HCHONB30BATh COBPEMEHHBIE
nH(}OPMaLIMOHHBIE TEXHOJIOTHH B CBOEH MpodeccnoHanbHOM 001acTy, B TOM 4Hciie 6a3bl JAHHBIX U
naKeThl NpuKiIaaHbIX nporpamm (I1K-11).
3namv: TPUHIMIBI PabOTBl U CXEMbI HCIOJB3YEMbIX HU3MEPUTENIBHBIX YCTAHOBOK; BO3MOXKHOCTH
METOJIOB CIIEKTPOXUMMH ISl IPOBEIEHUSI KAUECTBEHHOI'O U KOJIMUECTBEHHOI'O aHAIN3a XUMUYECKUX
CHCTEM, ONPEAEICHHUS TEPMOIMHAMUYECKIX CBOWCTB XUMHUYECKUX BEIIECTB; KOHIYKTOMETPUUECKUI
U TIOTEHIIMOMETPUYECKUI METOIbI HAXOKIEHHS TEPMOJUHAMUYECKUX XapaKTEPUCTUK JIEKTPOJIUTOB
(akTHBHOCTEH M KO3()(PUIMEHTOB AKTUBHOCTH, KOHCTAHTHI JUCCOLMALUHU, TEPMOJUHAMUYECKHX
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XapaKTePUCTHK pPEaKIuK); (PU3NKO-XUMUYECKHE METONbI WCCIEAOBAaHUS M aHanmu3a (a3oBbIX
paBHOBECHI B OJTHO- M MHOTOKOMIIOHEHTHBIX CHCTEMax, IMYTH IMOCTpOeHHs (Pa30BBIX AHArpamm
COCTOSIHUSI; DKCIIEPUMEHTAJIbHBIE METOJIbI M3yYeHUS KHMHETUKH XUMHUYECKHX PEaKIUi, CIIOCOOBI
oTpesieNieHUs] KOHCTAHT CKOPOCTEH U MOPSAAKA XUMHYECKUX PEaKIUN. KaIOPUMETPHUUECKUE METOIbI
OTpeeNICHUs TEIUIOEMKOCTH, TETUIOBBIX () ()EKTOB U APYTUX TEPMOXUMHUECKUX CBOHCTB N3y9aeMbIX
00BEKTOB.

Ymems: TpPUMEHSATh TEOPETUYECKHE 3HAHHMS W OKCIEPUMEHTAJIbHBIE METOJIbl HCCIEIOBAHUS
¢bu3nuecKoil XUMUM TNPU peHIeHHH Npo(decCHOHaTIbHBIX 3a/4ay; cPOopMyIHpOBaTH MpPoOIEMYy U
000CHOBATh BHIOOpP AKCHEPUMEHTATBHOTO METOJA HMCCIEeNOBAHMSA, MOCTAaBUTh LEIH WU 33Jadd U
HAMETUTh IMYTH UX JOCTHUKEHUS; MPOBECTH MaTEMAaTHUYECKYyI0 OO0pabOTKy 3KCIEpUMEHTaTbHbBIX
JaHHBIX Ha 0a3e TEOPeTUYECKUX 3HAHUU 10 (PU3NYECKOW XUMHUH; TPEICTABISTh JIaHHBIC
1abopaTopHOro MccienoBaHus B rpaduueckoil ¢opMe U Ha OCHOBE MOJYYEHHBIX 3aBHCUMOCTEH
OTIPECIISATH COOTBETCTBYIONINE TEPMOAMHAMUYCCKAC M KUHETUICCKHIE XapaKTEPUCTUKH XUMHYECKOM
CHUCTeMbl U XHMHYECKOT0 MpOIecca; MPOBOAUTh aHANU3 M KPUTHYECKH OLICHHWBATH MOJIYYCHHbIE
IKCIIEPUMEHTAILHBIC JaHHBIC, 0000IaTh M JeaTh 00OCHOBAHHBIC BBHIBOABI Ha 0a3e MPOBEACHHBIX
OTIBITOB.

Braoemw: KOMIIJIEKCOM COBPEMEHHBIX OSKCIICPUMEHTAIBHBIX METOJOB (U3NYCCKOW XUMHH IS
pelIeHNs KOHKPETHBIX UCCIIeI0BATEIbCKUX 3a/1a4; SKCIIEPUMEHTAbHBIMA METOAAMH HCCIIEIOBAHUS
COCTOSIHUSI XMMHUYECKOTO PABHOBECHSI U KMHETHKH XMUMHUYECKOTO Mpoliecca; mpueMamMu o0paboTKu
MOJIYYCHHBIX OMBITHBIX JAHHBIX IS BBUIBJICHUS W YCTAHOBJICHHS B3aUMOCBSI3CH MEXKIY
TEPMOJUHAMUYECKUMH CBOMCTBAMU U (PU3NYECKUMH MapaMeTpaMHu Mpollecca; 3HAHUSIMU OCHOBHBIX
3aKOHOB  (pM3WYECKOH  XUMHHM  JUII  CONCPXKATEIbHOW  WMHTEPIPETAlMH  ITOJTYYCHHBIX
AKCIIEPUMEHTAIBHBIX PE3YIbTAaTOB.

3.Kparkoe coaep:kanue TUCHUTLITUHBI

[Ipumenenne  MeTONOB  (DUBHKO-XUMHUYECKOTO  HCCIEAOBAHHUA NI ONpeAeNeHUs
TEPMOJIUHAMHYCCKHX U KHHETHYECKHUX XaPAKTEPUCTUK XUMHUYICCKHX CHCTEM.

Cnekmpoxumuueckue memoovl ucciedoeanusn. KadecTBeHHBbI aHalIM3 BellleCTBa
(ompeneneHne MEXbBANEPHBIX PACCTOSHUN, MOMEHTOB WHepIuH Mosekyn). OmnpexneneHue
KOJMYECTBEHHBIX  XapaKTEPUCTUK (CTETIEHW JUCCOIMAIMA UM  KOHCTaHThl  JAMCCOIUAINH
3JIEKTPOJIUTOB, TETUIOEMKOCTH BEIIECTBA).

AH° Q@g@npﬁﬁ:yﬂmuemue Memoobl  UCCIe006aHUAL. Kgﬂ?ﬂlymomempuﬂ. Onpenen%me
KOHCTAHTBl ~JTUCCOIMALMU  CJIa00TO  AJIEKTPOJHUTA, CTEIEeHU JUCCOIMAIUH, DJICKTPUICCKOM
MPOBOAMMOCTH  TpU  OECKOHEYHOM  pa30aBIEHUHM  KOHAYKTOMETPUYECKHM  METOJIOM.
IMorenmmomerpus. OmnpenencHre TEPMOIUHAMUYCCKIX XapPAKTEPUCTUK XUMHUYECKOW peaknuu (.,

, ), TemmeparypHoro koddduimenta DC ( ), craugaptaoit DJIC (), u3ydeHHe BIUSHHS
00aBOK HA IMMOTEHITHAN JIEKTPOIA.

@dazo60e pasnosecue 8 00HOKOMNOHEeHmMHBIX cucmemax. Du3uKO-XUMUUeCcKuil anaius.
W3yuenne 3aBUCUMOCTH CBOWCTB CHCTEMBI OT e€¢ cocraBa. KpuBble oxiaxkaeHus. OrmpenerneHue
cocraBa 3BTEKTHUECKOW cMmecu. [locTpoeHue nmarpamMMm KUIIEHUS M JAUArpaMM IUIABKOCTH IS
OuHapHBIX cucTeM. OTpaHUYEeHHAs PACTBOPHUMOCTH B TPEXKOMIIOHEHTHBIX CHCTEMAaX.

Xumuueckoe pasnogecue. OnpeieieHne KOHCTAHThl XMMUYECKOT'0 paBHOBECHUS U TETJIOBOTO
s¢dexTa XUMHUUECKON peaKIMK Ha IPUMepe peakluid pa3ioKeHUs.

Tepmoxumusn. Kanopumempusa. OnpeneneHne TenI0eMKOCTH BEIIECTB KaIOPUMETPUUECKUM
METOIOM.
4.00b¢éM yueOHOH TUCHHIIINHBI

Bunsl yaeOHOM paboThI 3au. en. AK. gac.
O0mas TpyA0eMKOCTh JMCIHHUILIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
0,89 32
KontakTHasi pa6oTa — ayAUTOPHBbIE 3aHATHSL:
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Jlexumn (Jlek) - -

[Tpaktrueckue 3ausatus (I113) 0,89 32
CamocrositensHas padora (CP): 2,11 76
CamocTosATeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUTLTHHBI 511 75,8
Konraktnast camocrosiTenbHast pabora ’ 0,2

Buabl koHTpOJIA:
3auer + +
KonTakTHasi padoTa — NpoOMe:KyTOYHASI ATTECTAIUSA -
IHoaroroBka K 3K3aMeHy -

Bugsl yaeOHOM paboThI 3au. en. Actp. yac.
O01as Tpya10eMKOCTh JUCHUILIHHBI M0 Y4eOHOMY IJIAHY 3,0 81
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 1,0 24
Jlexunn (Jlek) - -
[Tpaktuueckue 3anstus (I13) 0,89 24
Camocrositensnas padora (CP): 2,11 57
CamocTosTenpbHOE H3YYCHUE PA3/IesIOB TUCIITUILIHHEI 56,85
2,11
KoHTakTHas camocTosTeNbHas paboTa 0,15

Buabl koHTpOJIS:

3auer + +

KonrakTHasi pa6oTa — npoMeKyTOYHASA aTTecTalus -

IHoaroroBka K 3K3aMeHy -

AHHOTanus padoydeil nporpaMmmbl AucHUIIMHBI «[IpukaagHas MojiekyJasapHas OHOJIOT U
(b1.B.O/1.13)

1Heab AUCHMIUIMHBI — TpuUOOpeTeHHe CTyAeHTaMH O0a30BbIX 3HaHUN B o0iacTu
MOJICKYJISIPHOM OHOJIOTUM M TEHETHKH JJIs BO3MOXKHOCTH YCBOGHHMS B OyAylleM pas3iIn4HbIX
MPUKJIAJHBIX HaMpaBiIeHUH B MOJIEKYJISIPHOM OHMOTEXHOJIOTMM M T€HETUYECKON HWHKEHEepUu.
[Tony4yeHHble 3HaHMS 0OecHEeUMBAIOT B JalibHelieM Ooisiee TIyOOKYH MOJrOTOBKY CTYAEHTa IO
000¥ U3 BEIOPAHHBIX UM CHIEIIUATN3AIIHN.

2. B pe3yabTare u3ydyeHus] JUCHUILUIMHBI 00y4YaloMiicsl 0 NMporpaMmMe 0axkajaaBpuara
AOJIKEeH: 00J1a/1aTh CJIEAYIONMMH KOMIETEHUIUSMH: CIIOCOOHOCThIO OOECIIeUMBATH BBIMOJIHEHUE
MpaBWJI TEXHUKU O€3011aCHOCTH, MPOM3BOACTBEHHOIN CaHUTApUH, TOKAPHON O€30IaCHOCTH 1 OXPaHBI
tpyna (ITK-4); BnaseHreM IaHUPOBAHUS SKCIIEPUMEHTA, 00paOOTKH U MPEICTABICHHUS OTYUYECHHBIX
pesynbraros (I1K-10);
3Hamb: TEHETUKY M XMMUYECKYIO OPTaHMU3alMI0 KJIETOK JYKapUOT M MPOKAPHOT; MOJIEKYISIPHBIE
MEXaHHU3MBI Nepeiavu FeHeTUYECKO NHPOpMaIuH; CTPOEHHE U COCTaB F'eHOMa MPOKAPHOTUYECKUX
U DYKapHUOTHYECKUX OPraHU3MOB; pEeKOMOMHAIINIO T€HOB; MOJIEKYJIAPHBIA HHCTPYMEHTAPHI TreHHON
HUHXECHEPUH.

Ymems: omnpenensiTh BO3MOXHBIE IyTH OHOCHMHTE3a KIIOYEBBIX MHTEPMEIMATOB U IEJIEBBIX
MIPOJYKTOB ISl BEIOOpa ONTUMANIBHBIX YCIOBUN OMOTEXHOJOTHYECKOIO IMpOIlecca; aHaIU3upOBaTh
POJIb BHYTPUKJIETOUYHBIX KOMIIOHEHTOB, OMOMOIMMEPOB U BBISBIISATH B3aUMOCBSA3b OMOXMMHUYECKUX
MIPOLIECCOB B KIJIETKE.

Bradems: wmeronamm uccnenoBaHUs (U3MKO-XMMHUYECKHMX CBONCTB OMOJIOTMYECKH AaKTHBHBIX
BELIECTB; MPUEMaMHU OIPEEICHHs CTPYKTYpPhl OMOJIOTMYECKH aKTUBHBIX COCTMHEHHUIM Ha OCHOBE UX
(GU3NKO-XMMHUYECKUX XapaKTePUCTHK; TMpaBWiIaMH Oe30macHoi paboThl B XHMHYECKOH U
MHUKPOOHOJIOTHYECKON JTaOOpaTOPHH.

3 Kparkoe cogep:kanue AU CUHITIUHBI

Beeoenue. Ilpenmer, 3amaud M METOIbI MOJEKYISIPHOW OHOJOTMM M TEHETHKH. 3HaueHHe
"KJTacCMUeCKOoi'" TeHETUKU U TEHETUKH MUKPOOPTAaHN3MOB B CTAHOBJICHUU MOJICKYJIIPHON OMOJIOTUH
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U reHeruyeckod uHxkeHepuu. [loHsTHe reHa B "KIacCHYECKON" M MOJIEKYJISIPHOM T€HETHKE, €ro
3BONMIOLMA. BKilag METOMOJIOrMHM TE€HHOM HWHXKEHEpPUM B PAa3BUTHE MOJIEKYJISPHOM T€HETHKHU.
[TpuknagHoe 3HaYCHNE TEHETHYECKONW MH)KEHEPUH JUIsl OMOTEXHOJIOTHH.

Mooyns 1. MoneKkynaphusie 0CHOGbL HACIEOCMEEHHOCHU.

11 Ipupooa zenemuueckozo mamepuana u e2o Qynkyuu 6 kKiemke. lloHATne O KIETKe, ee
MakKpOMOJEKYyJspHbIA cocTaB. CTpPyKTypa HYKJIEHMHOBBIX KHCIOT. (OCOOEHHOCTH CTpPOCHHS
FEHETHUYECKOro marepuana Impo- u dykapuor. Tpanckpunuus JHK, ee xomnonentsl. PHK-
nosmMepasza u npomotop. TpaHcnauus, ee stamnbl, GyHkuus pudocom. ['eHeTnyeckuit Koa U ero
croiictBa. Perumkamnus JIHK u ee reHerndeckuii KOHTposib. PekoMOWHAIMS, €€ THUITBI U MOJICIH.
Mexanusmsl penapaiuu JJHK. B3anmocBs3s nporieccoB perinkanuu, peKOMOMHAIINK U periapalyi.
12. Mymayuonnwiii npoyecc. Poiib OMOXMMUYECKHX MyTaHTOB B ()OPMHUPOBAHUU TEOPUH OJIH I'eH —
onuH ¢epment. Knaccudukanus myranmii. ToukoBble MyTallMd U XPOMOCOMHBIE IEPECTPOMKH,
MeXaHu3M HuxX oOpa3oBaHus. CIOHTaHHBIA W WHIYIIHPOBAaHHBIA MyTareHe3. Kimaccupukamms
MyTareHoB. MOJEKYJISIpHBI MEXaHU3M MyTareHe3a. B3auMocBsA3bp MyTareHe3a W pemnapanui.
Wnenrudukarus u cenekius MyTanToB. Cylipeccus: BHyTPUTCHHAS, MEKT'CHHAS M (DEHOTHITHYECKASI.
13. Buexpomocomnwsie 2enemuyeckue rnemenmsl. 11na3Muapl, X CTpOEHUE M KiIacCU(UKAIIMSL.
[TonoBoit ¢aktop F, ero crpoeHwe u >Xu3HEHHbIH mMKI. Ponb ¢akxtopa F B moOmmuzammm
xpomocomHoro mnepeHoca. OOpazoBanue noHopoB tumna Hfr u F'. Mexanusm KoHBIOTAIMH.
BbakTtepuodaru, ux CTpyKTypa W >KU3HCHHBIN IMKJI. BUpyJIeHTHBIE U YMEpEHHBIE OakTepuodary.
JIuzorenus u Tpancaykius. OOmas u cnenuduyueckas TpaHCAYKIUA. MUTrpupyromye reHeTH4ecKue
AJIEMEHTHI: TPAHCIO30HBI W [S-TociienoBaTeIbHOCTH, UX pOJib B reHeTmdeckom obOmene. JITHK-
TPAHCIIO30HbI B TEHOMAaX MPOKAPUOT U 3YKAPUOT.

Mooyns 2. Heenedosanue cmpykmypol u (hyHKyuu 2ena.

2.1. nemenmol cenemuuecko2o ananusa. lluc-Tpanc KOMIUIEMEHTAIIMOHHBIN TecT. ['eHeTnueckoe

KapTUPOBaHUE C HCIOJH30BAHHEM KOHBIOTAIMH, TPAHCAYKIMH Hu TpaHcopmarmu. [loctpoeHue
TeHEeTHYEeCKUX KapT. TOHKOe TeHeTHueckoe KapTupoBaHue. OU3HUECKUN aHAIN3 CTPYKTYpHI I'eHa.
I'eTreponyruiekcHbiil aHanu3. PecTpukumoHHbd aHanu3. Meroasl cekBeHupoBanus. [lonmmmepasHas
LIeTTHasl peakius. BeisiBnenue GyHKIIMK reHa.

2.2. Pecynauyusa 3skcnpeccuu 2enoe. Konuenumuu omnepoHa W perynoHa. KoHTpoib Ha ypoBHE
WHULNMAIMKY  TpaHCKpumimu. I[IpomoTop, omepatop u perynstopHble Oenku. [lo3UTHBHBIN U
HETaTUBHBIM KOHTPOJb 3KcHpeccuu reHoB. KOHTpoib Ha ypoBHE TEPMUHALMM TPAHCKPHUIILHUU.
Karabonut-koHTpOoaupyemblie OTIEPOHBI: MOJCIb JIAKTO3HOT'O OMEpOHa.
ATTEHI0aTOP-KOHTPOJIUPYEMBIE OIMEPOHBI: MOJIeTh TPUNTO(AHOBOTO onepoHa. MynbTUBalEHTHAs
perymsius dKCpeccun reHoB. [1ocTTpaHCKpUMIIMOHHBIA KOHTPOJT.

Mooyne 3. Ocnoevl 2enemuueckoil unxncenepuu._DOepMEHTbl PECTPUKIUN U MOTUPHUKAIMH.
Brinenenne u KIOHHpOBaHWE TEHOB. BEKTOpPHI JJII MOJEKYISIPHOTO KIOHUpOBaHUS. [IpuHIHMBI
KOHCTpyHpoBaHusi pekoMOnHaHTHBIX JJHK 1 ux BBeAeHus B pernunueHTHbIE KIeTKU. [IpuknaaHbie
ACTMEKThl TCHETHYECKOW HH)KEHEPHH.

4. O0beéM yueOHOH TUCHHUIIINHBI

Buzsl yueOHOM paboThI 3au. en. AK. gac.
O01as Tpya10eMKOCTh JMCHUILIHHBI M0 Y4eOHOMY IJIAHY 2,0 72
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,88 32
Jlexmm (Jlek) 0,44 16
[Tpaxtuueckue 3ansatus (I13) 0,44 16
CamocrositeasHas padora (CP): 1,11 40
CamocTosTeTbHOE H3YUCHHE PA3/ICTIOB JUCITUTLTHHBI 10 39,8
KoHTtakTHas camocTosTenbHas pabota ! 0,2
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Buabl koHTpOJIA:
3a4eT Cc oueHKoi + +
KonTakTHasi padoTa — NpoOMeKyTOYHASI ATTECTAUSA -
IoaroroBka K 3K3aMeHy -

Bunpr yueOHOM paboThl 3au. ef. AcTtp. yac.
O0mas TpyA0eMKOCTh JUCIHUIIIMHBI 110 Y4eOHOMY IVIAHY 2,0 o4
KonTakTHasi padoTa — ay1MTOPHBbIE 3aHATHS: 0,88 24
Jlexuuu (Jlek) 0,44 12
[Ipaktuueckue 3austus (I13) 0,44 12
CamocrositensHas padora (CP): 1,11 30
CamocTosATeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUTLIHHBI 10 29,8
KonrtakTHas camoctosTenbHas pabota ' 0,15

Buasbl koHTpOJIA:
3a4eT Cc oueHKoi + +
KonTrakTHast padoTa — IpoMeKyTOYHAS aTTecTauus -
IHoaroroBka K 3K3aMeHy -

AHHOTanuUs padoyei nporpaMmmsl JucuUIIMHbI «buodgusnyeckas xumus» (b1.B.14)
1. Hesas AuCcHMILIMHBI — POpMHUPOBaHHE KOMILJIEKCHOTO MPEACTABIECHUS 00 OpraHU3aluy KUBOU

U HEXHUBOW NpPUPOJBl B COOTBETCTBUM C COBPEMEHHBIMU JOCTHKEHUSIMU HAyKHM M TEXHUKH.
Oco3HaHue B3aMMOCBSA3€H B MPOLECCAX, MPOTEKAOINX B KIETKaX MUKPO- U MaKpOOPraHU3MOB, UX
B3aMMOCBS35X, MECTe OMOJIOTMYECKUX OOBEKTOB B MpOIECCaX MPEBpAIllEHUs BEIECTBA U SHEPTUHU B
npupone. 1o okoHYaHMM M3ydeHUs Kypca M YCIEHUIHOW CAAauu 3a4eTa CTYIEHThI JOJDKHBI MMEThH
MOJIHOE TMPEJCTaBIeHHE O (PU3UKO-XMMHMUYECKHX OCHOBAaX HamOojee 3HAYUMBIX IIPOLIECCOB,
MPOTEKAIOIIUX B MUKPOOHOM KIIETKE U €€ OT/ENbHBIX CTPYKTYpax.

2.B pesyabTare M3y4eHHs1 TMCHUILIMHBI 00y4AIOMMICA M0 MporpaMMe 0akajJaBpHaTa
AOJIKeH: 005ajaTh CIEIYIOIMMUA KOMIIETEHIUSIMHU: CIIOCOOHOCTBIO MCIIONb30BaTh 3HAaHUS O
COBPEMEHHOM (PU3MUECKOW KapTHHE MHpPa, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOCHHMHM BeIIeCTBA JUIS TMOHUMAHHUS OKpYyXaromero mupa u sieHuid mnpuponst (OITK-3);
CIOCOOHOCTBIO NMOHMMATh 3HAYEHHUsS MHPOPMALUHU B PA3BUTUHU COBPEMEHHOI'O MH()OPMAIMOHHOTO
oOmiecTBa, CO3HAaHWEM ONACHOCTU W YIpPO3bl, BO3HHMKAIOUIEH B 3TOM IHpoOIEcce, CIIOCOOHOCTHIO
coOytolaTh  OCHOBHBIE TpeOoBaHMS MH(MOPMAIMOHHONW O0€30IacHOCTH, B TOM YHCIIE 3aIlUThI
rocygapctBeHHo TaiiHel (OIIK-4); BrmajgeHueM TIUIaHUPOBAHUS DKCIEPUMEHTa, OOpabOTKU U
Npe/ICTaBICHUs TTOy4eHHBIX pe3ynbraroB ([1K-11);
3namb: OCHOBHBIE TOJIOXKEHHUS TEPMOAMHAMHKH OTKPBITBIX CHCTEM (BOJIM3M M BAAIH OT
TEPMOJUHAMHUYECKOIO PABHOBECHS); OTIMYUTEIbHbIE OCOOCHHOCTH OHMOJOTMYECKHX OOBEKTOB —
OTKPBITBIX CHUCTEM; COBPEMEHHBIE METOJbl OMO(PHU3NUECKON XUMHUH, UCIOIB3YeMOH Uil M3y4deHHUs
KHUBBIX CHCTEM; THIIbl pabOT COBEPIAEMbIX )KMBBIMU OpPTaHW3MaMHM; CIIOCOObI AKKyMYJIUPOBaHUS U
MpeBpalleHHs PHEPTUU OMOJIOTMYECKMMH 00bEKTaMU; (PU3UKO-XUMHUECKUE OCHOBBI OMOXMMHUYECKUX
MIPOLIECCOB KJIETKH; OCHOBBI MaTEMAaTUYECKOT0 MOJIEIUPOBAHMS OMOJIOTUYECKUX MTPOLIECCOB.

Vmems: pabotaThb C MaTepuajaMH CIEHUATU3UPOBAHHON MNEPUOTUYECKON  JINTEpaTyphl;
paccuuThIBaTh TEPMOJAMHAMUYECKHE XapaKTEPUCTHUKU OHOJOTMYECKHX MPOILECCOB, JaBaTh UX
TEPMOJIMHAMUYECKOE  OOOCHOBAaHHME;  pPAaCCUMTHIBATH  OCHOBHBIE  CTEXHOMETpUYECKHE U
SHEpPreTUYECKUe MOKa3aTen OMOJIOTNYECKHUX IPOLIECCOB;

Bradems: wmeromamMu pacueTa TEPMOJMHAMHUYECKHX MapaMEeTpOB OMOXMMHYECKHUX IPOIECCOB;
METOAAMU NPSAMOM W HENpsIMOH KaJOpUMETPHM; METOAAMU aHajdu3a CTPOeHHs MeMOpaH
OMOJIOTMYECKUX CHUCTEM; METOJaMH HCCIICOBAaHUS MEMOpPaHHBIX IPOLECCOB, MPOTEKAIOUINX B
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KJIETKaX OHMOJOrMYecKnX OOBEKTOB; METOJAaMHM COCTABJICHHS MAaTEPUAIbHBIX W HHEPIeTHUYECKUX
0aaHCOB POCTa YMCIEHHOCTH MUKPOOHBIX MOMYJSIUI; METOJAaMU TUIaHUPOBAHUS, MPOBEICHUS U
00paboTKN OMOTEXHOIOTUYECKUX IKCIIEPUMEHTOB.

3.Kparkoe coaep:kanue JTUCHUILIUHBI

Beeoenue. 1lpenmer u 3agaun 6MoPU3NYECKON XUMUH, €€ CBSI3b C POJICTBEHHBIMH JUCLUUIUITMHAMU.
3nayenne 0Mohu3nIecKor XUMHUH JJIs1 OMOTEXHOJIOTHH. [[pUHIMITHAIbHBIE OCOOCHHOCTH PUMEHEHUS
3aKOHOB (D)M3HUKU U (PU3NUECKON XUMHUU K OMOJIOTHYECKHM CHCTEMaM.

Mooyns 1. Tepmoounamuxka 6uOmexHo102u4eCKUX U MUKPOOUOI02UHECKUX NPOUECCOE. _

W30mupoBaHHbIE, 3aKPHITHIE U OTKPBITHIE CUCTEMBI B OMOJIOTMYECKHX ccTeMax. PaBHOBeCHBIE
U HEpaBHOBECHBIE Mpolecchl B mpupone. CocTtosHue paBHOBECHUS, CTAllMOHAPHOE COCTOSHUE, HX
IPUMEHUMOCTh B Omorexnonoruu. IlepBoe u Bropoe Hadanma TepMOAWHAMHKH, TPUMEHHMOCTH K
OTKPBITHIM CUCTEMAaM.

[TonsiTe 0 HECKOMITEHCUPOBAaHHOM TeroTe. OCHOBHOM MOCTYJIaT TEPMOJIUHAMUKN OTKPBITBIX
cuctem. IlepBas teopema I[Ipuroxxnna. CKOpocTs BOZHUKHOBEHUSI SHTPOIIUU B OTKPBITHIX CHCTEMaX.
dopmanusm IIOHATUA «HETOHTPOIHUY. Kpurnka TEOPUI bonsumana-Illpenunrepa.
TepMmonnnamMuyeckoe 000CHOBaHHE BO3MOKHOCTH OCYILIECTBICHHS CONPSIKEHHBIX TPOIECCOB.

['unore3a Tommcona. Ilonarne o MmIOTHOCTH TOTOKA (OOOOIIEHHOM KOOpPAMHATE) |
0000meHHol TepmoauHamuueckoi cuie. HepaBenctBo ne onnme. TepmoauHamuueckas cuiia U
IUIOTHOCTD [TOTOKA B XUMUYECKON pEeaKIUH.

OcHOBHBIE NOJIOXKEHUS JIMHEHHOW TEpMOAMHAMUKHM HEPaBHOBECHBIX IpoueccoB OH3arepa,
IPUMEHUMOCTh K  OHMOTEXHOJIOTUYECKUM  cucreMaM. Btopas  teopema  IIpuroxuHa.
TepmoauHaMu4eckoe ONMCcaHue CTAlHOHAPHOTO COCTOSHUS OMOTEXHOIOTUYECKIX CHCTEM.

TepMonnHaMuKa OTKPBITBIX CUCTEM BJIAIHM OT COCTOSHUS TEPMOJMHAMUYECKOIO PABHOBECHSI.

Pacuer sneprum I'm60ca nns peakumii, IpOTEKAIOUIMX B peajbHBIX pacTBopax. Beenenue
MIONPAaBOK HA YaCTUYHYIO JUCCOLMALNIO KUCIIOT, HA PEAKIUI0 aHUOHA.

Mooyns 2. Ocnoebl 6uoInepzemuku.

Cxema sHeprooOMeHa B mpupoje (pa3inyHble TUMBI PadOT, MPOU3BOJUMBIX B OTKPBITHIX
cucremax). CTpoeHHE CTPYKTYPHBIX 3JIEMEHTOB MHKPOOHBIX KIETOK M MX (YHKIUHM B Mpolieccax
TpaHcQopMaIiK SHEPTUU.

Crpoenue 1 GyHKINHU KJIETOYHBIX MeMOpaH. CocTaB 1 CBOWCTBA OMONOIMMEPOB, BXOISIINX B
ux coctaB. Pa3nuume B coctaBe OHMONOIMMEPOB KIETOYHBIX MEMOpaH MMKPOOPraHH3MOB B
3aBUCHMOCTH OT YCJIIOBHH OKpy»Karouei cpenbl. DU3NKo-XUMHUYECKNE XapaKTEPUCTUKN TPAHCIIOPTa
BELIECTB Yepe3 KIETOUHYI0 MeMOpaHy (11acCUBHBIN, akTUBHBIA TpaHcnopT). Knaccudukanus Tumnos
TPaHCIOPTa C MO3UIUH [IEPEHOCa HOHOB Yepe3 MeMOpaHy.

TpancmembpaHHas  pasHOCTh  DIEKTPOXMMMYECKMX  moTenmuanos. Na',K'-macoc
(mpeBpallleHHE XMUMHYECKOHM DHEPrMM B  DJIEKTPUYECKYIO). Ca®*-nomna (mpeobpazoBaHue
XUMHUYECKON SHEPrMM B MEXaHMUYECKYI0). DJEKTPOXUMHUYECKUN TpaHCMEMOpAHHBIM MOTEHIIMAT
MPOTOHOB. XapaKTePUCTUKA U CBOWCTBA MeMOpaH MUTOXOHAPH. CHHTE3 MaKpOIPTHUECKUX CBSA3EH
B Tiporecce apixaHus. PazoOmienue mporieccoB apixaHuss W pocdopunupoBanus. [umoresa
Murueiia.

OkcureHHbI, AHOKCHUTEHHBIM (QoTocuHTE3 (TpaHchopMalusi HSHEPruud COJHIA B
BOCCTAaHOBUTENBHBINA NOTeHIMaN). OCHOBHBIE 3JIEMEHTHI LIENHU MEPEHOCA AJIEKTPOHOB B MpOIECCE
¢dotocunTe3a. DoTOCHHTETHUECKHE T€HEPATOPHI ANEKTPOXUMUYECKOTO MOTEHITHAIA.

MexaHu3Mbl pEryjsiiUM 5K3- W OHIPPrOHMYECKHX MPOLECCOB KIETKH. Perymanus
KJICTOYHOTO MeTa00M3Ma Ha yPOBHE CUHTE3a ()epPMEHTOB (MHAYKIHS, PETIPECCHUs) U MX AKTUBHOCTH.
Mooyne 3. Cmexuomempuueckue pacuemst OUOMEXHOI02UYECKUX NPOUECCOB.

MopenupoBanne  (QHU3UKO-XMMUYECKUX  TPOIECCOB B OWosornu  (OMOJOTHYECKHUE,
¢dbusnueckue, Marematudeckue —moaenu). OCOOEHHOCTH  CTEXMOMETPHUYECKHX  PacdyeToB
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OMOXMMHUYECKUX MpoleccoB. PacueT TernoBeix 3 QeKToB 1 3aTpaT CBOOOJHON SHEPTUHU B IIpoIiecce
MHKpPOOHOTO CHHTE3a.
4.00beM yueOHOH TUCHHIIINHBI

Bunpr yueOHOM paboThI 3au. en. AK. 4ac.

OO0masi Tpy10eMKOCTh TUCHUIJIMHBI 10 Y4eOHOMY MJIaHy 3,0 108
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 0,89 32
Jlexiuu (Jlek) 0,89 32
[Ipaktuueckue 3austus (I13) - -
CamocrositesbHas padora (CP): 2,11 76
CaMoCTOATEIbHOE U3YYEHHUE PA3AEIOB IUCHUILIMHbI 511 75,8
KonraktHast camocrosiTenbHas pabota ’ 0,2

Buabl koHTpOJIS:
3ayeéT ¢ OeHKOoM + +
KonrakTHasi pa6oTa — IpoMeKyTOYHAsA aTTecTalus
IHoaroroBka K 3K3aMeHy

Buzsl yaeOHOI paboThI 3au. en. Acrp. yac.
O0mas Tpy10eMKOCTh JMCUUILIHHBI 10 Y4e0HOMY ILIAHY 3,0 81
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 0,89 24
Jlexumu (Jlek) 0,89 24
[Tpaktuueckue 3anstus (I13) - -
CamocrositessHas padora (CP): 2,11 57
CamocTosATeIbHOE U3YUYCHHE PA3/IeI0B AUCITUILIMHBI 56,85
2,11
KonTakTHas camocTosTensHas paboTa 0,15

Buasbl koHTpOJIA:
3a4er ¢ oneHKoM + +
KonTakTHas padoTa — mpoMeKyTOYHAasi aTTecTalust
IMoaroroBka Kk 3K3aMeHy

AHHOTanus padoyel NPorpaMmMbl JMCHHILIMHBI «Oprannyeckasi XuMus B OMOTEXHOJIOTHID)
(b1.B.15)

1.eab AUCHMIIMHBI — TNPHOOpPETEHHE CTYJEHTaMHU 3HAaHUM O CTPOCHMHM OpPraHMYECKHX
COEIMHEHMI, OCHOBHBIX XMMHUYECKUX CBOMCTBAaX pa3IHMYHbIX KIACCOB OPraHMYECKUX COEIMHEHUHN U
METO/axX MX MOJTY4eHUs], KaK POMBIIUIEHHBIX, TaK 1 TaOOpaTOPHBIX.

2.B pe3yabrare M3ydeHMs IMCHUILIMHBI 00y4yaloumiicss Mo nmporpamMme 0akajaBpuara
AOJLKEeH:  00lagaTh  CICIYIOUMMH  KOMIIETEHIMSMHU:  CIIOCOOHOCTBIO  OCYIIECTBIATH
TEXHOJIOTUYECKHI MPOIIecC B COOTBETCTBUHU C PETJIAMEHTOM U UCIOJIb30BaTh TEXHUYECKUE CPECTBA
JUISL U3MEPEHUSI OCHOBHBIX [TaPAMETPOB TEXHOJIOTUYECKOTO IIPOLECCA, CBOWCTB CHIPbSI U MPOAYKIIMH
(ITK-1);  cmocoOHOCTBhIO  ObOecrieynBaTh  BBIIOJIHEHUWE TPaBWJI  TEXHUKH  O€30MacHOCTH,
MIPOU3BOJICTBEHHON CaHUTapHM, MOXxapHOH OezomacHocTd U oxpanbl Tpyna (I1K-4); cmoco6HOCTH
paboTaTh C HayyHO-TEXHHUYECKON MH(pOpMaluel, UCIOoIb30BaTh POCCUICKUN U MEXITyHapOAHBIN
OIIBIT B IpodeccuoHanbHoi nesrensHocTH (ITK-8).
3name: TEOpPETHYECKHE OCHOBBI CTPOEHHS M CBOWCTB pa3IUYHBIX KIJIACCOB OPraHUYECKUX
COEMHEHUH; CIOCOObI MOMY4YEeHUS M XUMHUECKHE CBOHCTBA OCHOBHBIX KIJIACCOB OPTaHUYECKHX
COCUHEHMH; OCHOBHBIE MEXAHU3MBbI IPOTEKAHUS OPIrAHUYECKUX PEaKIINN;

Ymemv: IpUMEHATh TEOPETUUECKUE 3HAHUS AJI CHUHTE3a OPraHMYECKUX COEIUHEHMM pa3iMyYHBbIX
KJIACCOB; aHAJIM3MPOBATh U IPEACKA3bIBaTh PEAKIMOHHBIE CBOWMCTBA OPraHUYECKHX COCIMHEHUM;
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COCTABJIAITh CXEMbI CUHTE3a OPIraHUYECKUX COCIUHEHUN, 3aJaHHOTO CTPOCHUS,

Bradems: 0ocHOBaMM HOMEHKJIATYyphl U KJIACCU(PUKAUKM OPraHUYECKUX COEIMHEHWH; OCHOBHBIMU
TEOPETUYECKUMHU MPEJCTABICHUSMU B OPraHMYECKOW XHMMHH; HaBBIKAMH  OOOCHOBaHUS
panMoHAIBHBIX CIOCOOOB MOJIyYEHHsI OPraHUYECKHUX BEILECTB.

3. Kparkoe conepxanue IMCUHUIIHHBI

["ajloreHonpon3BOIHEIE. Knaccudukanusi. Homenxkiarypa. Anxun- 51
aJUTMIITaJIoreHubl.apoMaTudeckue ranorenuasl. Mzomepus. Homenxiiatypa. CriocoObl momydeHus..
[IpocTpancTBeHHOE M 3JIEKTPOHHOE cTpoeHne. Pusndeckue cBOMCTBA. Peakumu HyKieo(pHIbHOTO
3aMeleHus U otueryieHus. I[lonaTue HykI€opUIBHOCTH U OCHOBHOCTH PEareHTOB. AMOM/ICHTHbIE
HYKJICO(DUITHHBIC PEarcHTHI.

Mertamnoprannyeckue coequHeHUs. THIBI CBS3el B 2JIEMEHTOPraHUYECKUX COCIUHEHUSX.
CrniocoObl Moay4YeHUs! IUTUN- U MarHUHOpPraHUYECKUX coeaquHeHuil. Peakuus ['punbspa, MexaHusMm.
Peakiiuu ¢ kapOOHUIIBHBIMU COETUHEHUSMHU.

Cnuptsl. @enonsl. [Ipoctbie a3¢upsl. DnokcrucoenHeHus . Abaeruibl, KeToHbl. KapOoHOBBIE
KHCJIOTBI M UX IIPOU3BOJHBIE. B Ka)KOM Kilacce pacCMaTpUBarOTCA CIENYIOLINE pa3Jelibl: U30Mepus,
HOMEHKJIaTypa, PU3MUeCcKue U XMMUYECKHE CBOMCTBA, CIIOCOOBI MOMy4YeHHs. MeXaHU3MbI PeakIni.

Manonossiit a3¢up. [lomyuenue. Ctpoenne, CH-Kucnornocts. Peakiuu konaeHcanuu

MaJIOHOBOT'0 3()Upa U MaJOHOBOM KUCIIOTHI € aJIbJIeTUAAMU. AMUHOKHCIIOTHL. J{[ukapOOHOBbIE
KHCJIOTBHI.

Asorcozmepkame coeauHeHus. Hurtpocoenunenus. AmuHbl. B kaxnom  kiacce
paccMaTpUBAIOTCS CIEAYIOUINE pa3felibl: M30MEpHs, HOMEHKIATypa, (QU3NYECKHEe M XUMHUYECKHUE
CBOMCTBA, CIOCOOBI MoJTyueHHs. MeXaHU3Mbl peakLnil.

A3a- 1 1Ma30coeIMHEHUS

[TosmyueHnue qua3zocoeAMHEHUH peakuel JUa30THPOBAHUS: YCIOBUS NIPOBENCHUS pEakLuu U
MexaHn3M. @Dusnyeckne CBOMCTBAa. XuMuyeckue cBoWcrBa. [lomydyeHne W npuUMEHEHUE
a30COCIMHECHUN.

4. O0beM y4eOHOH JUCHUIIIMHBI

Bunasr yue6HOI paboThI 3au. en. AK. yac.
OO0masi TpyA0eMKOCTh TUCIUIIJIUHBI M0 YYeOHOMY MJIAHY 5,0 180
KonTakTHas padoTa — aylMTOPHBIE 3AHATHS: 1,78 64
Jlexmmu (Jlek) 0,89 32
[Tpaktuyeckue 3ansatus (I13) 0,89 32
CamocrositesnibHas padora (CP): 2,22 80
CamocTosTeTbHOE U3YUYEHHUE Pa3IeNOB JUCIUIIINHBI 5 29 80

KonrtakTHas camoctosiTenbHas pabora -
Buabl koHTpOJIA:
3a4er ¢ oneHkom - -

KonTakTHas padoTa — mpoMe:KyTOYHAasi aTTecTalust 0,4

IMoaroToBKa K 3K3aMeHy 1,0 35,6
Busl yueOHOM paboThI 3au. en. Actp. 4ac.
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 110 Y4eOHOMY IJIaHy 5,0 135
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,78 48
Jlexumn (Jlek) 0,89 24
[Tpaktuueckue 3arstus (I13) 0,89 24
CamocrositeasHas padora (CP): 2,22 60
CamocTosTeIbHOE H3YUCHHE PA3/ICTIOB JUCITUTLTHHBI " o5 60
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KoHTtakTHas camocTosTenbHas pabota -
Buabl koHTpOJIA:
3a4éT ¢ omeHKoIi - -

KonrakTHasi pa6oTa — NpoMeKyTOYHAS aTTecTalus 0,3
IoaroroBka K 3K3aMeHy 1,0 26,7

AHHOTaNUs padoyeil MpOrpaMmbl TUCHUIIMHBI «OCHOBBI IPOEKTHPOBAHUS M 000PYy/10BaHHUE
OuorexHosoruvyeckux npoussoacrs» (b1.B.0/1.16)

1 Heap AUCHUILUIMHBI - O3HAKOMJICHHE CTYIACHTOB C OCHOBaMH IMPOEKTUPOBAHUS
NpeANPUITHIT MUKPOOUOIOTHYECKOTO CUHTE3a U OTJEIbHBIX CTaUi TEXHOJOTUYECKOro MpoIecca,
oOyueHue CTYJEHTOB HaBBIKAM pacyeTa CIelUaIbHOW ammapartypbl AJii OMOTEXHOJOTHYECKHX
MPOU3BOJCTB U (QopMHUPYET y Oyaymux OaxaqaBpoB KOMIUIEKCHBIM TOAXOJ K PAacCMOTPEHHUIO
KOHKPETHBIX OHMOTEXHOJIOTUYECKUX WU JKOOMOTEXHOJIOTUYECKMX BOIPOCOB, BCTAIOLIUX Iepea
OMOTEXHOJIOTOM.

2 B pe3yabTaTe M3ydeHus AUCHUIIMHBI 00yYalOIIMiicsl MO MporpaMmMe GakajaBpuara
AOJIKeH: 0071aaTh CIeAYIOIUMU KOMIETEHIIMSAMH: CIIOCOOHOCTBIO U TOTOBHOCTHIO MCIOJIb30BATh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIHIUIUH B MPO(EeCcCHOHANBLHON NeATelbHOCTH,

IPUMEHATh METOJbl MAaTeMaTHYECKOr0 aHaJlIW3a U  MOJACIUPOBAHMSA, TEOPETUYECKOro U
akcrepuMeHTanbHoro uccienoBanus (OIIK-2); cmocoOHOCTRIO K peanu3alid W yHpPaBICHUIO
ouotexnonorndeckumu mporeccamu (I1K-2); cnocoOHOCTRIO paboTaTh ¢ HAYYHO-TEXHHUYECKOU
uHpopMalMel, HCIOAb30BaTh OTEUECTBEHHBIH W 3apyOeXHBIH ONBIT B MNpo(hecCHOHAIbHON
nestrenproctH (ITK-8);

3name: MOAXOBI K MPOEKTUPOBAHUIO OMOTEXHOJIIOTMYECKUX MTPOU3BOACTB; OCHOBHOE 00OPY/I0BaHHUE U
METOJIbl €ro pacyera, KpUTEpUM BbIOOpa M OLEHKU 3((PEKTMBHOCTH pPabOThl 00OPYIOBaHUS,
TEOPETHUYECKUE OCHOBBI IPOIIECCOB; OCHOBHBIE NPUHLMIIBI OpPraHU3alUd OHMOTEXHOJOTUYECKOTO
MIPOU3BOJICTBA, €0 MEPAPXUUECKYIO CTPYKTYPY, METOJbl OLEHKU 3(P(PEKTUBHOCTH MPOU3BOJICTBA;
CHOCOOBI MOATOTOBKM OOOpPYJOBaHMSI MU KOMIIOHEHTOB CBHIPbsSI JUISI BEJIEHUS TEXHOJOTHYECKOTO
npoliecca; 3KOHOMUYECKHE KPUTEPUU ONTUMM3ALUU MPOU3BOJICTBA; 0COOEHHOCTH MOJIEIMPOBAHUS,
MacIITaOUPOBaHUS W ONTUMU3ALMHU OMOTEXHOJOTMYECKHX CXEM M IPOILIECCOB; OMOXMMHYECKHE,
XUMUYECKHE U (PU3NKO-XUMHUECKUE MPOLIECCHl MPOTEKAIONINE B OMOPEaKTOPax; MOJEIN Pa3IHuHbIX
TUNOB OHOPEaKTOPOB, UX TUIPOJMHAMHYECKHE, MacCOOOMEHHbBIE XapaKTEPUCTHUKU; METOAbl U
pEeXUMBl  KYJIbTHUBUPOBAHUS; anmaparypHoe — OoQOpMJIEHHE  MpPOLECCOB  pa3JieleHus
MHOTOKOMIIOHEHTHBIX CHCTEM;

Ymemuw: pazpabaTeiBaTh TEXHOJOTHYECKYIO CXEMY OHMOTEXHOJOTHMYECKOIro Ipolecca; MPOBOIUTH
pacueT MaTepuaIbHbIX U SHEPreTHYeCKUX OanaHCcoB; BHIOpATh U CKOMIIOHOBATH 00OpYyI0OBaHUE s
KOHKPETHOTO MPOM3BOJICTBA; MPOBECTH OLEHKY 3((EKTUBHOCTH HCHOIB3YEMOro 00OpYIOBAHUS
COCTaBJISITh TEXHUKO-3KOHOMHYECKOE OOOCHOBaHHE IPOEKTa B COOTBETCTBHM CO CTaHAAapTaMy;
peryaupoBaTh OHOTEXHOJOTHYECKUH MPOLECcC A0 JOCTUKEHUS ONTUMAJIBHOIO COCTOSHUS TIO0
KpuTepusiM 3¢ (HEKTUBHOCTH; paCCYUTHIBATH OCHOBHBIE IIPOLIECCHI Pa3/IeIeHIS] MHOTOKOMITOHEHTHBIX
CHUCTEM; II0JIb30BATHCA CPEJACTBAMH KOHTPOJIbHO-U3MEPHUTEIBHON ammaparypbl, COBPEMEHHBIMHU
MPOrpaMMHBIMHM  CPEJICTBAMHU I€pelayd JaHHBIX, JUCTAHIIMOHHOIO JOCTYNa M KOHTPOJIS;
UCIIOJIb30BaTh CTAaHAAPTHI U APYTrUe HOPMAaTUBHBIE TOKYMEHTHI IIPU OLICHKE, KOHTPOJIE KayecTBa U
CepTU(QUKALMUA CBIPbSI U MPOAYKLHHU; BBIOpaTh pALMOHAIBHYIO CXEMY OMOTEXHOJOIMYECKOTO
MIPOU3BO/ICTBA 33JJaHHOTO MPOAYKTA, OLIEHUBATh TEXHOJIOTHYECKYIO 3(P(PEKTUBHOCTH MPOU3BOCTBA.
Bnaoemws: MeTonaMM pacueTa OCHOBHBIX CTAJUM TEXHOJIOTMYECKOH CXeMbl, OMOTEXHOIOIHYECKOTO
IpoLecca; METOIaMU OYMCTKU M CTEPUIIM3ALlUU BO3/1yXa, U MUTATENbHBIX CPEl; METOAMHU pacdyeTa
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OCHOBHBIX MAacCOOOMEHHBIX XapaKTEPUCTHK OMOTEXHOJIOIMYECKOT0 O0O0OpYNOBaHUSA; METOJaMHU
pacuera OCHOBHBIX IPOILECCOB pa3/ejeHHs] MHOTOKOMIIOHEHTHBIX CHUCTEM; METOJIaMU OIEHKHU
3¢ (HEeKTHBHOCTH OMOTEXHOJIOTHYECKOTO MPOIEcCca; OCHOBHBIMU 0a3aMu JaHHBIX M MPOTPAMMHBIMU
000JI04KaMH I OpraHU3aliK IPOU3BOJICTBEHHOTO MIPOLIECCca; METOAAMU TPOBECHUS CTaHAAPTHBIX
UCTIBITAHUN TI0 ONPEACTICHUIO TOKa3areneld (PU3MKO-XMMHUYECKHX CBOMCTB CBHIPbsi M IMPOIYKLUU;
METOJIaMU TEXHHYECKOr0 KOHTPOJIS MO COOITIOACHUIO TEXHOJIOTMYECKON AUCIMILTUHBI B YCIOBHUSAX
JEWCTBYIOMIETO OMOTEXHOJIIOTUIECKOTO MPOU3BOCTBA.

3 Kparkoe coaep:kanue TUCHUTLIUHBI

Beeoenue. 3anaun u conepxxkanue AUCUUIIIMHBL. CBS3b C OOIIETEXHUYECKUMU U CHEIHAIbHBIMU
JUCLUILIMHAMM.

Mooyne 1. OcHno8bl npoeKmupoeanus npPeOnpuUAmMUIl OUOMEXHOI02UYUECKO20 npoghu,
CocraBiieHHE TEXHUKO-DKOHOMUYECKOTO OOOCHOBAaHMS MPOEKTa. TeXHUYEeCKHil MpoeKkT. MeToibl
pa3pabOTKN TEXHOJOTHUYECKOW cxeMbl. CpaBHEHHE abTEPHATUBHBIX PEUICHUH 1O KaXJIOW CTaJuu.
Craguu XpaHEeHUs U Pa3MHOXKEHHs MOCEBHOTO MaTepuasa, MOATOTOBKH ChIPbs, MPUTOTOBJICHHUS
MUTATENIbHBIX CpEJ, CTEepWIM3allUd IOTOKOB M oOopynoBaHus. Paboumne ueprexu. Pacuer
TexHoJoruuecknx cxeMm. OCHOBHBIE CBElIEHHUs O MpaBHJaXx opranuzauuu npousBoiactsa (GMP u
oTeuecTBEHHbIH cTanaapt Pl 64-125-91).

Mooyne 2. Teopemuueckue 0CHO8bI: MAMeEPUATbHBIL U IHEPeMUYEcKUll Oanancel npoyecca
Ouocunmesa, menno-maccoodmennvlie npoyeccol cmaouu Gepmenmayuu. CTEXUOMETPUS
MUKpPOOHOJIOrMYECKOT0 CHHTEe3a. MeTo/bl pacuera cTexuoMeTpudeckux kodduuuentos. [lopsaok
COCTaBJICHHs MaTepHallbHOTO OanaHca OnocuHTe3a. TemnoTa Ku3He e TeNbHOCTH.

BrusiHue ycnoBwWii KyJbTUBUPOBAHUS Ha TEIUIOBBIICICHHUE, BEIMYMHY SKOHOMHYECKOTO
Kod((duIMeHTa U CTEeNeHb yTrim3anuu cyocrpara. [loTpebiieHne Kucmopoia MUKPOOPTaHU3MaMH.
Maccormnepenaya Kuciopoga OT Bo3ayxa K Ouomacce. KoHIEHTpallMOHHBIE SIMBI TIO KHCIIOPOIY.
Macconepenaya yriieKuciaoro rasza. MaccooOMeHHblE XapaKTepUCTUKH (epMmeHTepa. Pacuer
00BeMHOr0 KO3 (pulieHTa Macconepeaum.

Mooyne 3. Ilpakmuka npoeedenus OUOMEXHOIO0ZUYECKUX HPOUECCO8: CHMEPUTUZAUUA
MEeXHON02UYeCKUX NOMOK08, aIPuposanue u nepemeuiusanue QepmeHmayuoHnoi cpeool,
nemoodpazoeanue u neHozawienue 6 npouecce Kyavmueupoganusa. CrocoObl CTEpUIH3ALUU
xuakocrted. Tepmuueckas crepunuzanusa. Kunernka rtHOenn MHKpPOOPraHU3MOB. BrusHue
temrieparypbl. Kpurepum crepunmsanuu. [lepuogudeckass W HENpEpbIBHAS —CTCPUITH3AIMS.
Pa3paboTka TEXHOIOTMYECKHMX CXE€M CTepuwiIM3aluu kujakoctedl. Crepunuzanus BO3AyXa.
OcobeHHOCTH cTepuu3yIoniel PrIbTpaluy BO3ayXa. TEeXHOIOTHUYECKUE CXEMBI CKATHUSI U OUUCTKHU
Boszayxa. Crepunm3anus oO0OpyIOBaHHS, [EKOHTAMHHAIMS BO3JIyXa B MPOU3BOACTBEHHBIX
MTOMETICHUSX.

MeTtons! adpupoBanus B pepmentepax. OneHka ypoBHs adpupoBanus. [lepemenmmBanue npu
dbepMmeHTanMu. Buapl mepememmBaHUsS: MEXaHUYECKOE, IMHEBMATHYECKOe W KOMOWHHPOBAHHOE.
[TenooOpazoBanue u meHoramenune. IleHooOpasyromasi crnocoOHoCTh. (CpaBHEHHE METOOB
MIEHOTANICHHS: XUMUYECKHE, MEXaHHUECKHe, KOMOMHUPOBAHHBIE H TEXHOJIOTHUCCKHE.

Mooyns 4. Knaccugpuxauus, év160p u paciem ocHO8HO20 hepmeHmayuoHH020 000pYO06anus.
depMeHTAIIMOHHOE 000PYI0BaHKE, €T0 KiIacCH(PUKaIUs, BBIOOP KOHCTPYKIIMOHHBIX MAaTEPHUATIOB.
CpaBuenue ¢pepmenTepoB. Kpurepuu Beidopa depmeHTepa /11 KOHKPETHOTO MTPOU3BOICTBA.
MeTtos! onpeienieHrs BeTuIuHbI ko3 duimenta macconepenayn. MoaenupoBanue GepMEHTEPOB.
Mooyns 5. Tunosvie mexnonozuyeckue cxemol, 6ORPOCHL Peanu3ayuu.

5.1, Ananuz munoevix mexHONO2UUECKUX CXEM, MOOEAUPOGAHUE, MACUIMAOUPOBAHUE
ouomexnonozuyeckux npoyeccog. CUHTE3 TEXHOIOTMUECKUX CXEM; 0COOEHHOCTH MOJEIMPOBAHNUS,
MacIITaOUPOBaHUS U ONTUMHU3ALNN OMOTEXHOJIOTHYECKUX CXEM U MPOIIECCOB.

5.2. Pacuem u annapamypHnoe ogopmienue 00NOTHUMETbHBIX CIAOUIl, NPOUECCO8 PA30e1eHU
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MHO2OKOMNOHEHmHbIX cucmem. Pacder u anmapaTypHoe O(OpMIIEHHE MPOLECCOB pa3/eiCHUs
MHOTOKOMIIOHEHTHBIX CHCTEM: PAaCTBOPEHHs, KPUCTAIUTM3AINHU, aJcOpOInu, abCcopOIUU, HOHHOTO
oOMeHa, OJKcTpakuuu, QuoTaruu, (IOKYISAIUN, OCKIACHUS, (QUIbTpanuu, MeMOpaHHOTO
pasjencHus, cemapalud W LHEeHTPU(PYTHPOBAHUS, BaKyyM-BBIIApPKH, CYIIKH; aIlapaTypHOe
odopmileHrEe CTaIuii TpreMa, XpaHSHHs, TO3UPOBKH U TPAHCIIOPTUPOBKH CHIPHSI.

5.3. Kpumepuu onmumuzayuu ouomexmnonocuueckux npoueccos. CTpyKkTypbl MaTeMaTHUYECKUX
MOJIeTICH MPOW3BOICTBA; SKOHOMHUYECKHUE KPUTSPUU ONTUMHU3AIMNU MPOU3BOJACTBA. OCHOBHBIC 0a3bl
JTAHHBIX ¥ IPOrPaMMHBIE 000JIOUKH JJIsi OPTaHU3aIMK IPOU3BOJICTBEHHOTO IIpoIiecca.

5.4. Memoovt u npubopvl 011 aHAIU3A U KOHMPOAA OUOMEXHOI0ZUYECKUX NPOUECccos,
CO6peMeHHble NPOZPAMMHDLE CPEOCMEA OP2AHU3AUUU NPOU3BO0CMBEHHO20 npoyeccd. KOHTPOITb 1
aBToMaTu3anusi (HepMEHTAIIMOHHBIX TMPOIECCOB M TMPOIECCOB paszieieHus. l3mepsembie wu
aBTOMATHYECKH DPEryJIHpyeMble HapaMeTpbl. THUIBI ¥ OCHOBHBIE OCOOCHHOCTH H3MEPUTEIBHBIX
YCTPOMCTB, CPEICTB KOHTPOJIS 10 MecTy. COBpEeMEHHBIE MPOTPaMMHBIC CPEICTBA TIepeaadH JaHHbIX,
JMCTAHIIMOHHOTO JIOCTYIIa U KOHTPOJISL.

4. O0beM yueOHOM TUCHMILTHHBI

Buzsl yaeOHO paboThI 3au. en. AK. gac.
O01mas Tpy10eMKOCTb IMCHUILIHHBI 110 Y4e0HOMY ILUIAHY 3,0 108
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 0,88 32
Jlexunn (Jlek) 0,44 16
[Tpaktuueckue 3anstus (I13) 0,44 16
CamocrositesbHasi padora (CP): 1,11 40
CamocTosiTeTbHOE H3YUCHHE Pa3/IeTIOB JUCITUTUIMHBI 1,11 40

Buasbl koHTpOIA:
3a4er ¢ oneHkoM
KonTtakTHasi pa6oTa — NpOMeKYTOYHAA aTTeCTaAlHUA 35,6

IHoaroroBka K 3K3aMeHy 1,0 0,4
Bunael yue6HOM paboTh 3au. en. Actp. yac.
O0mas TpPyA0EMKOCTh JMCIHHUIIIHHBI 10 Y4eOHOMY IVIAHY 3,0 81
KonTakTHast padoTa — ay1MTOPHbIE 3aHATHS: 0,88 24
Jlexmmu (Jlek) 0,44 12
[Tpaktuueckue 3anstus (I13) 0,44 12
CamocrositesnsHas padora (CP): 1,11 30
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCHUIIIMHbI 1,11 30
Buasbl koHTpOJIA:
3a4eér ¢ oueHkom - -
KonTakTHas padoTa — mpoMe:KyTOYHAasi aTTecTalust 10 26,7
IMoaroroBka K IK3aMeHy : 0,3

AHHOTanus padoyeil nporpaMmsl AUcHUILIMHBI «TeopeTrnyeckue 0CHOBbBI OHOTEXHOJIOT UM
(b1.B.OA.17)

1. Heap aucuMmiInHbl — GOPMUPOBAHUE Y CTY/I€HTOB 0a30BbIX 3HAHUIL, JIEKAIIUX B OCHOBE
COBPEMEHHBIX METOJIOB HAIIPABJICHHOTO OMOCHHTE3a U YIIPaBiIeHUs PepMEHTAMOHHMH IIPOIlecCaMH,
UCIOJIb3yEMBIMU AJIS1 OJTYYEHHUs IPOAYKTOB OMOTEXHOJIOTUH, PA3BUTHE B CTYJICHTAaX CIIOCOOHOCTEH
K aHaJIM3y U 000OIICHUIO SKCIIEPUMEHTAIBHBIX U JIUTEPATYPHBIX JaHHBIX B 00J1aCTH yIPaBIsSEMOTO
KyJIbTUBUPOBaHHS MUKPOOPIaHU3MOB U APYTHMX OMOJIOTMYECKUX NMPOTYLEHTOB.

2.B pesyabTare M3y4eHHs] JMCHUILIMHBI 00y4aOLIMICA MO0 MporpaMMe 0akajgaBpuarTa
AOJZKeH: o0lajaTh CIEAYIOUMMH KOMIIETCHIMSAMU: BIIQJICHUEM OCHOBHBIMH METOJAMM 3alIUThI
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MIPOU3BOJICTBEHHOTO IEPCOHAIa M HACeNeHHs OT BO3MOXKHBIX IOCIEACTBUI aBapuid, KatacTpod,
ctuxuitHpix 0eacTBuii (OIIK-6); rOTOBHOCTBIO OIICHMBATh TEXHUYECKUE CPEICTBA U TEXHOJIOTHH C
yuyeToM J3Kosiornyeckux nocueactsuil ux npumeHeHus (IIK-3); roToBHOCTBIO HMCHOIB30BaTh
COBpeMEHHbIE UH(OPMAIIMOHHBIE TEXHOJOTUU B CBOEH MpodecCHOHaIbHONW 00JIacTH, B TOM YHUCIE
0a3bl JAHHBIX U MaKeThl NpuKIaaHbiX nporpamm (ITK-11);

3name: 0cOOGHHOCTH MOJEIMPOBAHUS, MACIITAOUPOBAHUS U ONTUMHU3ALUUA OMOTEXHOJIOTHUECKUX
CXEM M MPOIIECCOB; OCHOBBI OMOTEXHOJOTHU, OCHOBHBIE OMOOOBEKTHI U METOABl PAOOTHI C HUMHU;
OMOXMMHYECKHE, XUMUYECKHE U (PU3UKO-XMMHUYECKHUE MPOIIECChI, MPOTEKaIoUIe B OHO-peakTopax
U Ha CTagusIX MepepadOTKH, CBA3aHHBIX C BBIACICHHMEM W OYUCTKOW IEJIEBOTO TPOIYKTA;
3aKOHOMEPHOCTH KHMHETUKH pOCTa MHUKPOOPraHM3MOB M 00pa3oBaHUs MPOAYKTOB METa0OIU3Ma;
MOJIENIA POCTa U 00pa30BaHUS IPOAYKTOB; METOIBI KyJIbTUBHPOBAHUS,

Ymemuw: BbIIEATH NPOMYKTHl MeTaboNM3Ma U3 KYJIbTYpPalIbHOW >KUJIKOCTH U KJIETOK MPOIYyLIEHTa
METOJIaMH 3KCTPAKIIMU, OCAXKIECHUS, HOHHOTO OOMEHA U YJIbTPAaKOHLUEHTPUPOBAHUS; OCYIIECTBIISATh
KOHTPOJIb COAEPIKAHUSI 11€JICBOTO KOMIIOHEHTA B MOJYIPOAYKTAX, MOTYYaeMbIX Ha OT/ICIbHBIX

TEXHOJIOTUYECKUX CTaAUAX; MPOBOAUTH OOpabOTKY pPe3y/lbTaTOB M3MEPEHUH C HCIOJIb30BAHUEM
[IAKeTOB MPHUKIATHBIX IPOTrPAMM; UCIIOJIb30BaTh CTAHAAPTHI U IPYrUe HOPMATUBHbIE JOKYMEHTHI IPH
OLIEHKE, KOHTpOJIE.

Bradems: wmeromamu TpOBENEHHsS] CTaHIAPTHBIX HCIBITAHUH TI0 OMNPEACTICHUIO TIOKa3aTesei
(U3MKO-XMMHUYECKUX CBOMCTB ChIpbSl M MPOJYKLHH; METOJAaMH IUIAHUPOBAHUSA, NPOBEICHUSA U
00pabOTKN OMOTEXHOIOTUYECKUX IKCIIEPHUMEHTOB.

3. Kpartkoe cogep:kanue AU CHHILTIUHBI

Beeoenue. Bpenenue, nenmn u 3amauu Kypca. KpuBas pocta MHUKpPOOPraHM3MOB B IPOCTBIX
MEPUOINYECKUX YCIIOBHSIX, OSKCIOHEHIMAIbHAs MOJENb pPOCTa MHKPOOPTaHU3MOB, TOHSATHE
YICJIBHOM  CKOPOCTH  POCTa, HKOHOMMYECKOro Kod(pQHIueHTa W JApYyruxX IapamMeTpos,
XapaKTepU3YIOIIUX  MPOIECChl  KyJabTHBHpOBaHUWs. [lapamerpbl mpomecca  (epmeHTanmm,
MO3BOJIAIOIINE YIPABIATh IMPOLIECCOM KYJIbTUBUpOBaHMSA (Temmeparypa, pH, KoHueHTpauuu
KOMITOHEHTOB THTATEeFHON Cpebl, BKIIOYast Kuciopoxa). Kiaccudukamnus METom0B ypaBisieMOro
KyJIbTUBUPOBaHMS  —  MPOCTOE  MEPUOJUYECKOe  KyJIbTHUBHPOBAHUE,  MEPHOJUUECKOE
KyJIIbTUBUPOBaHHE, TEPUOJUYECKOEC  KYJIbTUBUPOBAHHE C  TOAMHUTKAMH, TEPHOIHUYECKOE
KYJIbTUBUPOBAHHE C OTBOJIOM IIPOAYKTOB METa00IU3Ma, UX KOMOMHAIIUH.

Mooyns 1. Kunemuka pocma MuKkpoopzanu3moe.

Kunernueckue Mozienn pocta MUKpOOPraHM3MOB, BIMSHHE KOHLIEHTpALMKU cyOcTpaTa, MPOAYKTOB.
OOpaboTKa DKCHEPUMEHTANBHBIX JaHHBIX 10 KYJIbTUBUPOBAHHIO MHKPOOPTaHU3MOB B
NEPUOIMYECKUX YCIOBUSAX (TpU 3agauu). BrnusHHe KOHIEHTpauuu cyOcTpaTa Ha POCT KIIETOK,
MOHATHE JTUMHUTHPYIOIIEH KOHIEHTpaluu cyocTpara, ypaBHeHHe MoHo. MIHrubupyroriee aeiicteue
cyOcTpara, HpPOAYKTOB, MOIUGHUKAIMKU ypaBHEHHs MOHO, ypaBHeHHe MoHo-Hepycamumckoro,
HaxX0XJAeHHEe KOHCTaHT. ONTUMU3alUs POU3BOAUTEIBHOCTH MEPHONUEcKOro peaktopa. ObpaboTka
HKCHEPUMEHTAIBHBIX JAHHBIX 110 MEPUOANYECKOMY KYJIbTUBUPOBAHHIO 110 YpaBHEHHIO MOHO.
CriocoObI HENMPEPHIBHOTO KYJIHTHBHPOBAHHUS. XEMOCTAaTHOE KYJIbTHBUPOBAHHE, OCHOBHBIC TIOHSTHS,
ypaBHEHHMS  XEMOCTAaTHOTO  KyJIbTHBHpOBaHUSA.  ODHeprus  mnomuepxkanus.  OOpaboTka
OKCIEPUMEHTAIBHBIX JTAHHBIX XEMOCTATHOTO KYyJbTHBHPOBaHWs. HaxoXJIeHHWe KOHCTaHT B
ypaBHeHMH MOoHO. XeMOocTaTHO€ KYyJbTUBHPOBAHHWE C IEPEMEHOH JHMMUTHPYIOLIETro (akTopa.
XeMOCTaTHOE KYyJIbTHBHPOBAaHUE JIBYX MHUKpPOOPTaHH3MOB. [Iporecchl aBTOCENEKIMN B XeMOCTATe.
OntuMu3zaius TpoOU3BOIUTEILHOCTH OAHOTO XeMocTaTa. PacdyeT mpon3BOIUTENILHOCTH XEMOCTAaTa.
XeMOCTaTHOE KyJIbTHBUPOBAHHE C PELMKIOM IO OMoMacce, ¢ PEUUKIOM IO KyJIbTypalbHOU
xunkoctu. Kackaxg xemocraroB. TyOynspHas KynaeTypa. TypOupocTaTHoe KyJIbTHBHpPOBAHHE.
OcoOeHHOCTH  KyJIbTHMBUPOBAHUS TE€HHO-MH)KEHEPHBIX IITaMMOB. MmmoOumu3anmust KIJIETOK
MHUKPOOPIaHU3MOB,  METOJAbl ~ MMMOOWJIM3AIlMM, W3MEHEHHE  KOHLEHTpPAIMM  KJIETOK B
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MMMOOUITN30BAaHHOM COCTOSIHUM BO BPEMEHHU.

Mooyns 2. Ocnoenvie memadonuueckue npoueccol 6 Kiemkax.

AHnabonuyeckne W KaTraOOJMYECKHE IPOILIECChl, WX B3aMMOCBSI3b B KJETKaX. PerymupoBaHme
(epMEeHTAaTUBHBIX MPOLECCOB B KIETKAX MHUKPOOPraHM3MOB Ha ypoBHE ()EpPMEHTOB, Ha YPOBHE
reHoma. Auocrepuueckue  (¢epmentsl, Mmozaens JKako6o-Mono. Poibp  3Heprermueckux
skBUBaJIEHTOB (ATO®/MAM® u 1p.) B peryJIupoBaHUHU MIPOIIECCOB, MPOTEKAIOIINX B KJIETKAX.
TpancnopTHble MpoIecchl B KJIETKaX, MACCUBHBIA M aKTUBHBIN TPAHCIIOPT, TPAHCIIOKALMS TPYIIIL.
DKcrepuMEHTAIbHOE OIPEeJIeIIeHHE TUIa TPAHCIIOPTa.

Poct mukpooprann3zMoB Ha caxapax. JJoCTynmHOCTb caxapoB, TUAPOIIU3 MOIKCAXAPUIOB, TPAHCTIOPT
caxapoB B KJICTKH, BKJIIOUEHHE CaxapoB B aHA0OJIUYECKHE U KaTabOJIMYECKUe MPOIECChl, B3aUMHOE
peryanupoBaHue IporeccoB MeTabonn3Ma cyocTpara BHYTPU KIIETOK.

I'mukonu3 kak stan TpaHchopMaluu YIrJIEBOAHBIX CYOCTPAaTOB U €ro SHEPreTHYecKas CYIIHOCTH,
neHTo30(ochaTHbIl UK, B3auMOCBs3b rmukonu3a u [1OL[. KI'I® myre. B3anMocBsA3b OCHOBHBIX
MeTabOIMUECKUX MPOIIECCOB U PETYIMPOBaHKE MeTaboIr3Ma cyocTpaTa B 3aBUCUMOCTH OT YCJIOBUH.
O6pazoBanue anetuin-CoA, peryasaropabie GepMEHTH U UX B3aUMOCBSA3b C OOIIUM METa00JIN3MOM

cyoctpara. Ilukn TpukapOOHOBBIX KHCIOT, OOpa30BaHUE BOCCTAHOBJIEHHBIX HKBHUBAJIEHTOB,
B3aUMOCBSI3b ()EPMEHTATUBHONW AKTUBHOCTH IMKJIA C JAPYITMMU METa0OJUYECKUMH MPOLIECCaMH,
MIPOTEKAIOIIMMU B KieTkax. JlpixarenpHas 1enb — ooOpazoBanue AT®. AHomuiepoTuyeckue peakuuu
(oOpa3oBaHHE OKcajloareTaTa).

OOmasi  B3aMMOCBSI3aHHOCTb ~ IIpolleccoB  aHaOoinu3Ma M KaTaboiau3Ma  caxapoB, pojib
bochodpykTOKMHA3BI U APYTUX GEPMEHTOB B PErYIHPOBAHUN META0OIM3Ma caxapoB 10 TOMY HIIU
WHOMY MeTaboanueckoMy myTd.. CpaBHEHHE SHEPreTHYecKod 3((EeKTUBHOCTH pa3IMYHBIX ITyTeH
ACCUMUJISILIUU CaxapoB.

PocT MUKpOOpPraHm3MoB Ha STHJIOBOM CIUpPTE M aierare. PocT MUKpOOpPraHM3MOB Ha H-aJKaHax.
IIponiecchl Tpancmopra. IlepBuyHOe oOKHCIEHHME — OKHUCIEHHE ¢ oOpa3oBaHueM aneTuia-CoA.
OYHKIIMOHUPOBAaHUE TIIMOKCUIIATHOTO IITYHTA.

Poct Ha apomartnueckux yriesogoponax. Poct MukpooprannsmoB Ha Ci-COEIMHEHUSX, MPOLECCHI
TpaHCHOPTa B KJIETKY, KaTabOJMYeCKue MpOoIecCchl, BKIOUeHHE (GopManbaeruaa B aHaOOJIMUECKUe
MIPOIIECChI, CEpUHOBBIH MyTh, Cs-1yTh. B3anMocBsA3b aHA00IMYECKUX M KaTaOOIMYECKHX MPOILIECCOB.
Mooyne 3. Hanpaenennwiii cunmes nepeudHviX u 6MOpUYHbIX MEMADOAUMOE.

Knaccupukanuss nOpoayKTOB MHUKPOOHOJOIMYECKOrO CHHTE3a, IEepBUYHbIE W  BTOPUYHBIE
MeTabonutbl.  HampaBieHHbIE  CHHTE3  MPOAYKTOB  MEPBHYHOIO  MHUKPOOHMOIOTHYECKOTO
npoucxoxaeHus. OOmue KOHIENUUU Cco3AaHus mporeccoB. CnuproBoe OpoXkeHHE, CHOCOOBI
ynpasneHus: npoureccoM (3pdext Ilactepa, cnocoObr Opoxkenuss mo Heitbepry, adpdexr Omm).
Mono4yHokucinoe OpoxkeHue, JApyrue BHIBI OpokeHus. BpiOop onTuMalibHBIX CIIOCOOOB
KYJIbTUBHPOBAHUS JJIsl JOCTHUKEHHS MOCTaBJICHHOM 3a1aun. HenmosHoe okucieHue, HarpaBiIeHHbII
OMOCHHTE3 YKCYCHOM KUCIIOTBI, TpaHchopMalys copouTa B cop003y, HapaBICHHBIA CHHTE3 KUCIOT
n ketoHoB. OOIME MOAXOABl HAMPABIEHHOTO OMOCHHTE3a TPUKAPOOHOBBIX KHUCIOT (JIMMOHHOM
KHCJIOTHI), CIOCOOBI yIIpaBJIEHUS U peaIn3aly npolecca.

Hanpasnennslif cunTe3 nonucaxapuioB. [ okoHeoreHes, B3aMMOCBS3b € MPOILIECCaMU aCCUMUIISIIUU
caxapoB, poJb (ocdarasbl.

Hanpasnennslif cuHTe3 aunuaoB uepe3 MajdoHUI-COA W JUNONOAOOHBIX COENMHEHUH uepes
n3onentuinupodochar. HampapneHHbI CHHTE3 aMUHOKHCIIOT: CHUHTE3 IIyTamara U TJIyTaMHHA,
aCCUMWJISILIMSA aMMHUaKa, aMMHOKHCIIOTHI acliaparnHOBOTO psifia, OMOCUHTE3 JIM3MHA Ha YIJIEBOJHOM U
YKCYCHOKHCJIOM CcyOcTparax, o0muil MeTabon3M B KJIETKAX.

HanpaBneHHblli OMOCHHTE3 apOMaTHYECKUX aMUHOKUCIIOT Ha npumepe Tpunrodana. Ilpumenenne
TCHHO-WH)KEHEPHBIX IITAMMOB MHUKPOOPTaHU3MOB IS HAIIPABJICHHOTO CHUHTE3a aMUHOKHUCIIOT.
Crioco0 cuHTe3a aMUHOKUCIIOT € UCIOIb30BAHUEM ITPE/IIECTBEHHUKA 1 UMMOOMIIN30BAHHBIX KJIETOK
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(cuHTE3 acmaparuHOBON KHUCIOTHI W3 (yMapoOBOii), BIUSHUE YCIOBHH KyJIbTUBHPOBAHUS Ha
HalpaBJIEHHBI CHHTE3 — HAIpPaBJICHHBIM CHHTE3 s0JOYHON KHCJIOTHI WJM AaclapariHOBOH B
3aBUCUMOCTH OT COJICBOTO COCTaBa.

OO0mue ToJIOKEHHUST HAIPaBICHHOTO CHHTE3a IMEPBUYHBIX METAa0OJIMTOB, BHIOOP YCIOBUU
KYJIbTUBUPOBAHUS ISl JOCTH)KCHUS ONTHMATBHBIX TapaMeTpoB Ipoiiecca.buoCHHTE3 MPOIyKTOB
BTOPHUYHOT'O MeTabOIM3Ma: OMOCUHTE3 aHTUOMOTHKOB. POJIh aHTHOMOTHKOB B METaOOIM3ME KJIETOK,
aHTUOMOTHKHU Kak (hakTopsl AuddepeHcannu KIETOK, UX BIMSAHUE Ha OOUIyI0 (hepMEHTaTHBHYIO
aKTHUBHOCTh. HampaBieHHbIE OMOCHHTE3 TMEHHUIWJIINHOB, TOJYCHHTCTHYCCKHE AHTHOMOTHUKH Ha
ocuoBe 6-AIIK. IlonunmenTugaHble aHTHOMOTHKH, OTJIMYHE CHHTE3a OT CHHTE3a OCJIKOB.
Hanpasnennbiii cuaTe3 BUTaMuHa Biy.

4.00beM yueOHOH TUCHHILINHBI

Bcero
Bunet yueGHOI paboTh 3au. en. AKk. 4ac.
O01mas TpyA0eMKOCTh JMCUUILIHHBI N0 Y4e0HOMY IIAHY 5,0 180
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 2,22 80
Jlexumu (Jlek) 0,44 16
[Tpaktuueckue 3anstus (I13) 0,89 32
Jlaboparopusie 3ansaTus (J13) 0,89 32
CamocrositesbHasi padora (CP): 1,78 64
CamocTosATeIbHOE U3YUYECHHE Pa3/IeI0B AUCITUILIMHBI 1,78 64
KonTakTHas camocTosTenpHas padoTa
Buabl koHTpOJIS:
3a4eT Cc oueHKoi
KoHTakTHasi padoTa — MpoMe:KyTOUYHAsI aTTeCTAIUSI 1 0,4
IMoaroToBKa K K3aMeHy 35,6
Bcero
Bunel yue6HoI paboThI 3au. en. | Actp. yac.
O01as Tpya10eMKOCTh JUCHUILIUHBI 110 Y4e0HOMY IJIAHY 5,0 135
KonTakTHas padoTa — aylMTOPHBIE 3AaHATHS: 2,22 60
Jlexumn (Jlek) 0,44 12
[Tpaktuyeckue 3ansatus (I13) 0,89 24
JlaGopatopusie 3ausaTus (JI3) 0,89 24
CamocrositesibHas padora (CP): 1,78 48
CamocTosTeIbHOE U3YUYCHHE PA3/IeNOB AUCITUILIMHBI 1,78 48
KonTakTHas camocTosTensHas paboTa
Buabl koHTpOJIA:
KonTtakTHasi pa6oTa — NpOMeKYTOYHAS aTTeCTAUA 1 0,3
IToaroroBka K 3K3aMeHy 26,7

AHHOTanus padoyeil nporpaMmbl AUcHUILIMHBI «IIpoekTHpOBaHHME IPOLECCOB U ANNIAPATOB
xumudeckon Texnosorum» (b1.B.O/1.18)

1. I{esib AUCHUIIMHBI: CYIIECTBEHHO PACIIMPHUTh, CHCTEMATHU3UPOBATh U UCIIOJIb30BATh

Ha MPaKTUKe 3HaHUI OCHOB I'MAPABINYECKHX, TEIUIOBBIX U MACCOOOMEHHBIX ITPOLIECCOB XUMUYECKOM

TEXHOJIOTMM, IIO3BOJIIOIIMX BBITYCKHHKAaM OCYILIECTBIIATb HAy4HO- MCCIIEIOBAaTEIbCKYI0 U
IIPAKTUYECKYIO pabOTy Ha MPEeIIPUATHIX.

B pesyabrare m3yueHus JTUCHHUILVIMHBI 00Yy4YAIOUIMICHA MO NMporpaMMme 0akajlaBpuara J0JIKeH:

o0najarh CIEAYIOIIMMU KOMIIETEHLIUSAMU: BJIAJICHUEM IIJIAHUPOBAHUS SKCIEPUMEHTa, 00paboTKH U
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npeacTaBiIeHus noixydeHHbIX pe3ynbratoB (OIIK-5), cnocobHOCTIO paboTaTh ¢ HAYYHO-TEXHUYECKOM
nH(popManuen, MCIOJb30BaTh POCCHUCKUN H MEKIYHAPOAHBIM ONBIT B MPO(eCcCHOHATBLHON
nesrenpHocTH (I1K-8), BiaseHreM IJIaHUPOBAHUS OKCIEPUMEHTa, OOpAaOOTKH M TPEICTABICHUS
nojydeHHbIX pe3ynbraToB (ITK-10).

3namu: MeTOABI pacyeTra TEeIUIo- M MacCOOOMEHHOrO OO0OpYIOBaHMS;, METOJbl COCTABICHHS

TEXHOJIOTUYECKHUX CXEM C HAHECEHHEM BCEeX aIllapaToB.

Ymems: coCTaBIATh MaTepUaIbHBIE M TEIUIOBBIC OATAHCHI Il CHCTEM ra3-)KHJKOCTh; PACCUMTHIBATH

napaMeTpsl TEIIo- M MacCOOOMEHHOro OOOpYAOBaHUS M HACOCOB; IOAOHpPATh CTAaHAAPTHOE
000pyZ0BaHUE, UCTIOIH3YEMOE B XUMUYECKOH MPOMBIIICHHOCTH.
Braoemwv: wmetoponorueil pacdyera OCHOBHBIX IapaMETPOB TI'MIPOMEXAaHUYECKHUX, TEIJIOBBIX U
MacCOOOMEHHBIX IPOLIECCOB; OCHOBAaMHM IPAaBWJIBHOIO IoA0Opa TEImI0O M MacCOOOMEHHOIrOo
000pYyIOBaHUs; METOJAMH COCTABJIICHUS TEXHOJIOTMYECKHX CXEM U TIpaduyecKoro M300pa)keHus
OCHOBHOI'O 000PY/I0BaHMUSL.
3.Kparkoe cogep:kanue I CUUILTUHBI
Beenenne. Onucanye NpUHLKIINATBHON CXEMbI PEKTU(PUKAIIMOHHON YCTAaHOBKH HETIPEPHIBHOTO
nevictBusi. CpaBHeHUE M 00JaCTH MPUMEHEHMs HAcaJl0uHBIX U TapesbdyaThlXx KosIoHH. [locTpoeHue
PaBHOBECHOM JIMHUM HA OCHOBE MOJTYYEHHbIX HHIUBUAYAIbHBIX 3a1aHUM.
Monyas 1. Pacuer pekTH(PUKANMOHHOI KOJOHHBI.

Pacuer HacamouHO W TapenpyaTOd PEKTH(PHUKAIMOHHON KOJOHH HENPEPHIBHOTO JEHCTBHUS.
MarepuanbHblii  0anmaHc KOJOHHBL. PacueT MuHMManbHOro u pabouero (¢erMoBOro YucIia.
[Toctpoenue pabouux iuHul. Pacuer ckopocTu napoB u AuameTpa KoJIoHHbI. OnpeieleHue BbICOTHI
anmnapara. PacueT ruapaBIMYECKOro CONPOTUBIICHMS KOJOHHbI. CpaBHEHHME JaHHBIX pacdera
HAca/JloyHOM W TapenbuaTol KojoHH. COIOCTaBIEHUE JaHHBIX, MOJYYEHHBIX MO IporpaMMam
KOMIIBIOTEPHBIX U PYYHBIX pacyeToB. BeIOOP KOIOHHBI.

Mopnyas 2. Pacyer u BbIOOP TeN1000MEHHUKOB.
Pacuet u BbIOOp TEMIIO0OMEHHUKOB (MCIApUTENsl, KOHAEHCATOPa, MOAO0rpeBaTesl, X0I0ANIbHUKOB
JTUCTUIUIATA U KyOOBOro ocTaTka) mo oomielr cxeme. ComocTaBlieHHE TaHHBIX, MOJYYEHHBIX IO
porpaMMaM KOMITBIOTEPHBIX U PYYHBIX pacueToB. I napasiuueckuii pacuet. BeiOop onTuManbsHOro
BapUaHTa TEMJI000MEHHUKA.

Monayabs 3. T'uapoauHamMu4YecKHe pacyeThl.
Pacuer ruapaBiIMYecKOro CONpPOTHUBICHHUS TpPyOONpoBOAOB. Pacyer onTUMalbHBIX JHAMETPOB
TpyOomnpoBo0B. PacueT u noagdop HAcOCOB.

Mogayas 4. I'pagpuueckoe opopmitenne.

Texnonornueckas cxema. PektuduxanonHas KoJIOHHa ONPEIEICHHOI0 THIa ¢ U300paXeHHeM
JieTajell KOHTAKTHBIX 3JIEMEHTOB, PACCYMTAHHBIX B MoayJie 1.

4.00beM n3yuaemoii TMCHUNIHHBI

Bunel yue6HOM paboThI 3au. en. AK. 4ac.

O0mas TpyA0eMKOCTh JUCIHHUIIIMHBI 10 Y4eOHOMY IVIAHY 2,0 72
KonTakTHas padoTa — ay1MTOpHbIE 3aHATHS: 0,44 16
Jlexumn (Jlek)

[Ipaktuueckue 3austus (I13) 0,44 16
CamocrositesnbHas padora (CP): 1,56 56
CaMoCTOATEIbHOE U3YUYEHHUE PA3AEIOB IUCHUIIIMHbI 156 55,8
KonraktHas camocrosiTenbHas pabota ’ 0,2

98



Buabl koHTpOJIA:
3a4éT ¢ OLeHKO + +
KonTakTHasi padoTa — NpoOMeKyTOYHASI ATTECTAUSA -
IoaroroBka K 3K3aMeHy -

Buzsl yueOHOM paboThI 3au. en. Actp. yac.

O01as Tpya10eMKOCTh JUCHUILIHHBI M0 Y4eOHOMY IJIAHY 2,0 54
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 0,44 12
Jlexuum (Jlek)

[Tpaktrueckue 3ausatus (113) 0,44 12
CamocrositeasHas padora (CP): 1,56 42
CaMocToATEIbHOE U3YUYEHHE PA3AEI0B IUCLIUILIMHbI 41,85

1,56
KoHTakTHas camocTosTenbHas pabota 0,15

Buasbl koHTpOJIA:
3a4eT Cc oueHKoi + +
KonrakTHast padoTa — IpoMeKyTOYHAS aTTecTauus -
IHoaroroBka K 3K3aMeHy -

AHHOTanus padoyeil NPOrpaMmbl IUCHUILIHHBI «JIa00paTOPHBII NPAKTHKYM 110 IPOLECCAM H
annaparam xummuueckoi rexnosaorum» (b1.B.19)

1.Henp AWMCUMIUIMHBI — OBJAJECHUE NPAKTHUECKUMU HaBBIKAMU pacuéTa W aHaiusa
000pYyI0BaHUSI XUMUYECKON TEXHOJIOTHH.
2.B pe3yJsibTaTe n3yyeHus TUCHUILIMHBI 00y4aloluiics Mo MporpaMMe 0aKajaaBpuaTa J0JKeH:
o0nanaTe  CIHEAYIOUIMMH  KOMIIETEHIUSIMU:  BIJIQJICHUEM OCHOBHBIMM  METOJAaMHU  3alllUThl
MIPOM3BOJICTBEHHOTO IE€PCOHAJa M HAceNeHHs OT BO3MOXKHBIX IOCIEACTBUI aBapuid, KaracTpod,
cruxuiiHbix  OexctBuit  (OIIK-6), BnameHweM TIJIAaHUPOBAHUS OSKCIEPUMEHTa, OOpabOTKH |
npencraBieHuss nonydeHHbIx pe3ynbTatoB (ITK-10); rOTOBHOCTBIO HCIOJIB30BaTh COBPEMEHHBIC
nH(}OPMaLIMOHHBIE TEXHOJIOTHH B CBOEH MpodeccnoHanbHOM 001acTH, B TOM 4Hciie 6a3bl JAHHBIX U
nakeThl npukiIaaneix nporpamm (ITK-11)
3Hamb: TEOPETUYECKUE OCHOBBI MTPOLIECCOB XMMUYECKONW TEXHOJIOTMH; 3aKOHBI, UX ONHCHIBAIOIINE;
(U3NYECKYI0 CYIIHOCTH IMPOLECCOB, CXEMbl YCTAHOBOK; KOHCTPYKIMH alNapaToB W MPUHIUI HUX
paboThl; METOIMKY pacueTa MPOIECCOB U annapaToB; NPUHIIUIIBEI MOJECINPOBAHUS U MacIITA0HOTO
nepexoja, MpaBUJIbLHOIO BbIOOpa ammapaTypbl A MPOBEAEHUS COOTBETCTBYIOIIUX IPOLIECCOB U
BO3MOXXHOCTH WX HHTEHCHU(HUKAIMU; COBPEMEHHBIE JOCTHMKEHHS HAyKH U TEXHUKU B 00JACTH
XUMUYECKON TEXHOJIOTHH.
Ymemsb: npaBUWIBHO TNPUMEHATh TEOPETUYECKUE 3HAHHUS MPU PELICHHUH KOHKPETHBIX 3aJad
00OCHOBAHHOT'O BBIOOpA: KOHCTPYKLIMH alIlapaToB JUIs MPOBEACHUS OINpPEISIEHHBIX MPOLECCOB; 0)
PEXHUMHBIX ITapaMeTPOB pabOTHI aIllapaToB; B) CXEMbI POBEIECHUS MTPOLIECCOB.
Bradems: HaBbIKAMM  CaMOCTOSITEIbHOM pabOThl Ha Ja0OpAaTOPHBIX  HCCIIEAOBATENBCKUX
YCTaHOBKaX, 00pabaThiBaTh  HSKCIEPUMEHTAJbHbIE  JAHHbBIE, [OJIYYEHUS  HAMIIHPUYECKUX
3aBUCUMOCTEH, aHaIM3a pacueTHBIX METOJUK. HAaBBIKAMU MPOEKTUPOBAHMS THUIIOBBIX IPOLIECCOB U
anmapaToB, HCIIOJIb30BAHMS TeXHHUUYeCKOM smteparypod um ['OCTamu, 3amoiaHeHUss TEXHHUYECKOU
nokymeHTauu B coorBerctBuu ¢ ECK/I.
3.Kparkoe coapep:xaHue TUCUMILIHHBI

OmnpeneneHue TUAPABINYECKUX COMPOTHBIEHUH TpyOompoBona. MccnenoBanue paboOThI
nukinoHa. MccnenoBanue paboOThl KOXKyXOTpyOdaToro TeruooOMeHHUKaA. VccrnemoBanue paboTh
nabopaTopHOro QUIBTP-Ipecca U OmpeeleHrne KOHCTaHT ¢GuibTpoBaHus. MccnenoBanue paboThl
TEIIOOOMEHHHMKA THMa «Tpybda B Tpybe». HMcciemoBanue pabOOThI BBIIAPHOTO —ammapara
AJIEKTPOAHOTO  THIA. WcnbiTanue  BeimapHoro  ammapata. VccnemoBanue — paboThI
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PEKTU(UKAIIMOHHONW KOJOHHBI TMepUoIudeckoro neicTBus. lccnemoBaHue mporecca KUHETHKH
KOHBEKTUBHOU CYIIKH.

4.00beM yueOHOH THCHHUIIINHBI

Bugsl yaeOHOM paboThI 3au. en. AK. gac.

O01as Tpya10eMKOCTh JUCHUILIHHBI M0 Y4eOHOMY IJIAHY 2,0 72
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI: 0,89 32
Jlexuum (Jlek)

JlaGopatopusie 3ansatus (J13) 0,89 32
CamocrositesbHas padora (CP): 1,11 40
CamocTosTenbHOE U3yUCHUE PA3ICIIOB TUCIIUITIIMHbI 111 39,8
Konraktnast camocrositenbHasi pabota ’ 0,2

Buabl koHTpOJIS:
3a4éT ¢ OneHKOMH + +
KonrakTHasi pa6oTa — npoMeKyTOYHAS aTTecTalus -
IHoaroroBka K 3K3aMeHy -

Buzsl yaeOHOM paboThI 3au. en. Actp. yac.

O01mas Tpya10eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY ILUIaHy 2,0 94
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 0,89 24
Jlexuuu (Jlek)

Jlaboparopusie 3ansaTus (JI3) 0,89 24
CamocrositesnsHas padora (CP): 1,11 30
CamocTosTeTbHOE H3YYCHUE PA3/IeNIOB TUCIIUILTHHEI 29,85

1,11
KonrtakTHas camocTosiTenbHas paboTa 0,15

Buasbl koHTpOIA:
3a4eér ¢ oneHkom + +
KonTakTHas padoTa — npoMe:KyTOYHAasi aTTecTalusi -
IHoaroroBka K 3K3aMeHy -
AHHoOTalus padoyeil nporpaMmsl JMCHHMIIMHBI «CHCTeMBbI yIIPaBJIeHUs
XHMHKO-TeXHOJoru4eckumu npoueccammn» (b1.B.20)

e lear aucHMIJMHBI: JaTh 0a30Bble 3HAHUS [0 TEOPUU CHCTEM  YIPaBJICHUS
XUMHUKO-TexHonorndeckumu npoueccamu (CY XTII), npuBUTh HABBIKM M YMEHUE aHAIM3a CBOMCTB
XTII xak 0OBbEKTOB yIpPaBIEHHUS U MPAKTUYECKOTO MPUMEHEHHSI TEXHUUECKUX CPEJICTB YIIPABIICHUS.

2.B pesyabTare M3y4eHHMs IMCHUILIMHBI 00y4YaloIMiicsl MO nMporpaMme 6axkajiaBpuara
AO0JIKeH: 00J1aaTh CAEAYIOIUMU KOMIETEHIIUAMU: CIOCOOHOCTHIO U TOTOBHOCTBIO HCIOJIB30BATh
OCHOBHBIC 3aKOHBl €CTECTBEHHOHAYYHBIX JUCHUIUIUH B NPOPECCHOHATBHON JesTeIbHOCTH,
MPUMEHITh METOAbBl MaTeMaTHMYeCKOTo aHaliu3a M MOJEIHUPOBAHMS, TEOPETUYECKOTO H
aKcTiepuMeHTanbHoro uccnenoBanus (OIIK-2); BiageHneM OCHOBHBIMU METOJaMH, CIIOCOOAMU U
CpeICTBaMH MOJIY4YEeHHUsI, XpaHEHUs, lepepaboTKu HHPOpPMAIUH, H