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1 OBIIME ITOJIOXKEHUA

1.1. OcHoBHas npodeccuoHabHas o0pa3oBaTe/ibHAsi MPOrpaMMa BbICILIEro o0pa-
30BaHUS - NPOrpaMMa MOAroTOBKHU 0akajlaBpoB (naJjiee - mporpamma dakajgaspuara, OOII
O0akajiaBpuaTa), peanuszyemas B COOTBETCTBHHM C (elepalibHBIM TOCYJapCTBEHHBIM 00pa-
30BaTeJIbHBIM CTaHJIAPTOM BbICIIEro oOpa3zoBaHus (efepaibHbIM T'OCYIapCTBEHHBIM OIOIKET-
HBIM 00pa3oBaTeNbHBIM YUpEXKJICHHEM BbIcHiero oOpa3oBanusi «PoccHMiCKuil XUMHKO-
TexHosiornueckui ynusepcuter umenu JI.MI. MengeneeBa» 1no HampaBiI€HUIO NOATOTOBKU
18.03.02 - DHepro- u pecypcocOeperaronme mporuecchl B XUMUYECKOW TEXHOJIOTHH, HedTe-
XUMUM ¥ OWOTEXHOJIOTUH, HANpaBICHHOCTh (Mpoduib) moaAroroBku «OxpaHa OKpysKarolei
CpeIbl U PAIMOHATIFHOE UCIIOJIb30BAHNE TTPUPOIHBIN PECYPCOBY, IPEICTABISIET COO0N KOMIUIEKC
OCHOBHBIX XapaKTEepPUCTUK 00pa3oBaHUs, OpraHU3al[MOHHO-TIEIarOTHYECKUX YCIOBUM, GopM at-
TECTaIlN¥, KOTOPBI MPEJICTABICH B BUJIC OOIIEH XapaKTEpPHCTUKH MPOrpaMMbl OakajaaBpHara,
yueOHOro miaHa, KajJeHIapHoro yueOHoro rpaduka, pabounx mporpaMm JUCIUILINH, TPOrpaMM
MIPaKTUK, OLIEHOYHBIX CPEJICTB, METOJAMUYECKIUX MATEPUAJIOB.

1.2 HopMaTuBHBIEe JOKYMEHTHI /Jisi pa3padoTKu MporpaMMmbl OakajaBpuaTa Mo
HANPaBJIEHUIO MOATOTOBKHU COCTABIISIOT:

— denepanbHbIii 3akoH 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

- [Ipukaz Munobpuayku Poccun ot 12.03.2015 r. Ne 227 «O06 yTBepKIeHUU
(denepasbHOrO TOCYAapCTBEHHOTO 00pa30BATENBHOTO CTaHAApTa BBICHIETO OOpa30BaHUS 110
HanpaieHuto noarotoBku 18.03.02 Duepro- u pecypcocdeperaroinire npouecchl B XUMHUIECKON
TEXHOJIOTUH, HEPTEXUMHUU M OMOTEXHOJOTHH (YpOBEHb OakamaBpHuara)» (3aperucTpupoBaHO B
Muntocte Poccun 27.03.2015 Ne 36590) (manee - ®I'OC BO mo HampaBieHHIO MOATOTOBKU
18.03.02 Duepro- u pecypcocOeperarome mpoiecchl B XUMUUECKOW TEXHOJIOTHH, HEPTEXUMHUHT
U OnoTexHOJIOruu (ypoBEeHb OakalaBpuara);

- [Mpuka3z MunoOpunayku Poccum ot 05.04.2017 Ne 301 «O6 yTBepKAeHUU
[Topsinka  opraHM3alMM M OCYUIECTBJIEHHUs  0Opa3oBaTeNbHOM  JEATENBHOCTH IO
o0Opa3oBaTeNbHBIM MpOrpaMMaM BBICHIETO 00pa3oBaHUs — TIporpamMmaMm OakajaBpHara,
porpaMMam CHelnuaguTeTa, IporpaMMaM MarucTparypbi».

1.3 O0mas xapakTepucTHKA MPOrpaMMsbl fakajaBpuaTa

Leaslo mporpaMmsl 0aKkajiaBpuaTa sBISETCS CO3JlaHHE Uil O0y4aroluXcs yCIOBUH
JUIE TIPHOOpETeHUs] HEOOXOIUMOTO ISl OCYHIECTBIICHHS MPO()ECCHOHAIBHOW esITeTbHOCTH
YPOBHSI 3HAHUH, YMEHH, HaBBIKOB, OIBITA JAEATEIBHOCTH U MOJATOTOBKU K 3aILUTE BBITYCKHOM
KBaJIM(DUKALIMOHHOM paboTHI.

[Tonyyenue oOpa3oBaHMs MO 00pa3oBaTEIbHON MPOrpaMMeE BBICIIETO OOpa30BaHUS —
nporpaMMe OakaliaBpuara JOIMyCKAaeTCsl TOJIBKO B 00pa3oBaTEeIbHON OpPTraHU3aIliH BBICIIETO
00pa30BaHus U HAYYHOI OpraHM3aluu (Jjajee — OpraHu3aris).

OO6yuenue 1o 00pa3oBaTeNbHON MPOTpaMME BBICIIETO O00pa3oBaHUS — MPOrpPaMMeE
OakanmaBpuaTa B 00pa3oBaTeNbHONW OpraHM3alliU OCYLIECTBISETCS B OYHOM M 3a0uHOM (hopmax
oOyuenns. O0beM mporpammbl OakanmaBpuata coctapisier 240 3aueTHBIX €AMHUI] (Hanee — 3.€.)
BHE 3aBUCHMOCTH OT (opMbl 0OyueHHs, NPUMEHSEMBIX 00pa30BaTEIbHBIX TEXHOJIOTHH,
peanm3ali MporpaMMbl  OakalaBpHara C HCIOJIb30BAHHEM CETEBOW (OPMBI, pealTu3aIliu
nporpaMMbl  0akajaBpuaTa IO HMHIUBUAYaJIbHOMY Y4eOHOMY IUIaHY, B TOM 4HCJIE MpU
YCKOPEHHOM OOyUYEHUH.

Cpoxk nmonmy4yenust 00pa3oBaHus 110 Mporpamme OakaitaBpuara:

B O4HOI (hopme 00yueHHMsl, BKJIIOUasi KAaHUKYJIbI, IPE0CTABISEMbIE TIOCIE MPOXOKICHUS
rOCyJapCTBEHHON UTOrOBOW aTTeCTAaIllH, BHE 3aBUCUMOCTH OT MPUMEHSIEMbIX 00pa30BaTeIbHbIX
TEXHOJIOTHI cocTaBisieT 4 roga. OO6beM mporpaMMbl OakajiaBpuaTa B O4HOUW dopme oOydeHws,
peanu3yeMblii 32 OUH yueOHbIH roj, cocrasisier 60 3.¢.;



B 3a04HOU (popme 0OydeHHs, BHE 3aBUCUMOCTH OT MPHUMEHSIEMBIX 00pa3oBaTelbHBIX
TEXHOJIOTUH, yBEIMYMBAaETCsl HE MeHee ueM Ha 6 MecsdueB W He Oosiee yeM Ha 1 rox mo
CPaBHCHHMIO CO CpPOKOM TMOJYy4YeHHs O0OpazoBaHus MO O4YHOH ¢opme oO0yueHus. OOBem
porpaMMsl OakajgaBpuaTa 3a OJMH y4eOHBIH roJl 10 0OYHO-3a04HON (hopMe 00yUeHHsI HE MOXKET
COCTaBIIATEL Oosiee 75 3.€.;

pu 0OydyeHHM [0 MHIUBHJYaJbHOMY y4e€OHOMY IUIaHY, BHE 3aBHCUMOCTH OT (hOpMBI
o0y4yeHHs, COCTaBIseT He Ooiee cpoka TMoiydeHHs oOpa3oBaHUs, YCTAHOBJICHHOTO ISt
COOTBETCTBYIOLIEH (OopMbl O0yUeHHs, & IIPU OOYUYEHHUH 110 MHIUBUAYAILHOMY Y4eOHOMY IJIaHy
JIMII ¢ OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI MOXET OBITh YBEJIHUYEH MO UX KEJIAHHIO HE
6osee yeM Ha 1 roJ 1o CpaBHEHUIO CO CPOKOM IOITY4EHUsI 00pa30BaHUs Ul COOTBETCTBYIOIIEH
dopMmbl 00yderus. O0beM MporpaMMbl OakaiaBpuaTa 3a OJUH Y4eOHBIN roJ mpu OOYYeHHUH IO
UH/IMBUYaJIbHOMY y4eOHOMY IUIaHy BHE 3aBHCUMOCTH OT (OpMbI OOyuU€HMsI COCTaBIIE€T HE
MOYET cOCTaaByATh Ooinee 75 3.e.

KoHnkpeTHblli Cpok moiaydyeHuss oOpa3oBaHMS M 00BEM HporpaMMbl OakanaBpHara,
peanr3yeMblii 32 OJIMH Y4eOHBIN TO/1 IO WHAWBUIYAIbHOMY IUIAHY OMPEIEIISIOTCS OpTaHu3aIen
CaMOCTOSTENILHO B IIPEJIesIaX CPOKOB, YCTAHOBICHHBIX HACTOSIIUM ITYHKTOM.

[lpu peamuzanmm nporpaMMbel  OakajaBpuaTa OpraHM3alUsl BIIPaBe INPUMEHSTH
3JIEKTPOHHOE O0y4YEeHHE U TUCTAHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTUH.

[Ipu oOyuyeHMM MHIl C OTPAaHUYCHHBIMH BO3MOKHOCTSMH 3J0POBBS DIIEKTPOHHOE
oOyyeHHe M JUCTAaHIMOHHBbIE OOpa30BaTeNbHbIE TEXHOJOTHMM JIOJDKHBI IpEe1yCMaTpUBATh
BO3MOXKHOCTbH MpHEMa-Tiepeiadr HHPOPMAIUK B JOCTYITHBIX JJIsl HUX (OpMax.

Peanunzanus nporpaMmsl 6akanaBpuaTa BO3MOKHA C UCIOJIb30BAHUEM CETEBON (DOPMBI.

OO6pazoBaTenbHasi ACATENBHOCTh IO TporpamMme OakamaBpuara OCYIIECTBIISIETCS Ha
rocyJapcTBEHHOM s3blke Poccuiickoit ®exnepaunu, eciii MHOE HE OINPENENEHO JIOKAIbHBIM
HOPMATHUBHBIM aKTOM OpPTaHU3aINH.

CrpykTypa nporpaMmMsl 0aKkajJaBpHaTa BKJIIOYaeT 00513aTeIbHYIO 4acTh (0a30By10)
U 4acTb, (pOPMHUPYEMYI0 YYaCTHHKaAMU 00pa30BaTe/JIbHbIX OTHOLICHUH (BApUATHBHYIO).
OT10 o0ecrieynBaeT BO3MOXKHOCTh peaiu3aliii MporpaMM OakajaBpuaTa, UMEIOIINUX pa3IndHyIo
HaIpaBJIEHHOCTD (Mpoduiib) 00pa3oBaHus B paMKaX OJHOIO HalpaBieHHs MOJITOTOBKH (Janee —
HaMpaBJIeHHOCTH (MPO(UIIb) TPOTPAMMBI).

[Tporpamma GakanaBpuaTa COCTOUT U3 CIETYIOMINX OJIOKOB:

- bnok 1 «/JucuumiuHel (MOIYJN)», KOTOPbII BKIIIOYAET TUCHMILIMHBI (MOAYININ),
OTHOcAIIMecs K 0a30BOM 4YacTH MpPOrpamMMbl, W JAUCHUIUIMHBI (MOAYNIH), OTHOCSIIUECS K ee
BApUATUBHOW YaCTH.

- bnok 2 «IpakTukH, KOTOPBIH B OJHOM 00bEME OTHOCUTCS K BApUaTUBHON YacTH
IIPOrpaMMBI.

- bnok 3 «['ocymapcTBeHHass UTOrOBasi aTTeCTalMs», KOTOPHI B MOJIHOM 0OBeMe
OTHOCHUTCS K 0a30BOM YacTM MpOrpaMMbl W 3aBEpIIACTCS IPHCBOCHHEM KBaTU(UKAIUH,
YKa3aHHON B IepevHe CIENHUaTbHOCTEH W HaIlpaBJIeHUH MOATOTOBKH BBICIIEr0 0Opa3OBaHUS,
yTBepkIaeMoM MuHUCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit denepanuu.

CrtpykTypa nporpammsl 6aKajiaBpuara

CrpyKTypa mporpaMmbl MarucTparypsl O06mwem nporpammbl 6akanaBpuaTa
B 3a4YETHBIX CTUHHIIAX
biok 1 JlucuumiuHel (MOTyIN) 216
bazoBas gacTp 96 — 108
BapuaTuBHas yacTth 108 —120
brox 2 [TpakTuxu 15-18
BapuarusHas yacth 15-18
bnox 3 I'ocynapcTBeHHast UTOrOBasi aTTeCTalUs 6-9
ba3oBas yacTb 6-9
O6beM nporpammbl 6akagaBpuaTa 240




B bnok 1 «ductuniuuel (Moaynin)» B ba3oByio 4acTh BXOAST AUCHUIUIMHBL (MOIYINIHN),
OTHOCsIIMECS K 0a30BOM YacTH MPOrpaMMbl OakajaBpuara, KOTOpPbIE SBISIOTCA 00sS3aTeIbHBIMU
JUIE OCBOEHHSI OOYy4aroIIMMCSl BHE 3aBUCHUMOCTH OT HampaBiICHHOCTH (Tpoduisl) mporpaMmmbl
OakanaBpuaTa, KOTOPYIO OH ocBamBaeT. Habop mucnurinH (Moaysei), OTHOCAIIUXCS K 0a30BOM
YacTH NpOoTrpaMMbl OakajnaBpuaTa, OpraHU3aIMs OIpPEENIIeT CaMOCTOATENBHO B 00BEMeE,
yctanoBieHHoM @®I'OC BO mno nampasnenuto 18.03.02 Duepro- m pecypcocbdeperaromiye
nporecchl B XMMHUYECKOH  TEXHOJOTMH, HeYTeXMMUHM H  OHOTEeXHOJIOTMH  (YpOBEHBb
OakanmaBpuaTa), C Y4€TOM COOTBETCTBYIOIIEH (COOTBETCTBYIOIIMX) NPUMEPHON (IPUMEPHBIX)
OCHOBHOU (OCHOBHBIX) 00pa3oBarebHON (00pa30BaTEIbHBIX) IPOTrPAMMBI (IIPOrPaMM).

Jucrunauael (MOaynH) 1o ¢uinocoduu, UCTOPUN, THOCTPAHHOMY SI3BIKY, O€30MaCHOCTH
KU3HEJEATEIILHOCTH PEaTN3yIOTCs B paMkax 0a3oBoit yactu bioka 1 «Jlucuumimael (MOIYIIH )>»
nporpaMmel 6akanaBpuata. O0beM, coepKaHue U MOPSI0K pean3alui JUCIHUILINH (MOJTy el )
OIpEAEIAETCS OPraHu3alMed CaMOCTOSTENIBHO.

JucuummuHel (MOIynH) M0 GU3UYECKON KYIbTYPE U CIIOPTY PEIHU3YIOTCS B paMKax:

basoBoii yactu bioka 1 «/lucuuminael (Moysn)» nporpaMmsel OakaiaBpuaTa B 00bemMe
HEe MeHee 72 akaJeMU4ecKnX 4acoB (2 3.e.) B 04HO# opMe o0yueHus;

9JIEKTUBHBIX JNUCIMIUIMH (MoOnysei) B oObeme He MeHee 328 akaJeMHUYeCKHX 4YacoB.
VYka3aHHbIE aKaJEeMUYECKHE Yachl SBIAIOTCS OOSA3aTENbHBIMHU JJIi OCBOCHHS U B 3a4ETHbHIE
€/IMHUIIBI HE TTEPEBOIUTCS.

Jucuummuael (MOIyau) M0 (QU3NYECKONW KYJIbTYpe U CIIOPTY PEaTU3yIOTCs B MOPSJIKE,
YCTAHOBJICHHBIM OpraHu3anueil. s WHBaNMIOB M JIMII C OTPAHWYCHHBIMH BO3MOXXHOCTSIMHU
3/I0pOBbsl OpPraHU3AlMs YCTaHABIUBAET OCOOBIM MOPSAJOK OCBOCHMS AUCLMILIUH (MOAyNel) mo
($U3NIECKOil KyIbType U CIIOPTY C YUE€TOM COCTOSIHUS X 37J0POBBSI.

B buok 1 «/luctumuunel (Moxynu)» B BapuaTMBHYIO 4YacTh BXOIAT JUCIUILIMHBI
(Momynu), OTHOCSIIMECS K BapHAaTUBHOW YacTH MpOrpamMMbl OakajlaBpwaTta W NPaKTHKH,
KOTOpBIE OMPEENA0T HaIlpaBIeHHOCTh (mpoduns) mporpammbl OakamaBpuata. Habop
TUCIUTUTHH (MOJyJIeH), OTHOCSIIUXCS K BapHaTUBHOW YacTH TNPOTpaMMBbl OakalaBpuata, |
NPaKTUK OpraHMu3alys ONpesessieT caMOCTOATENbHO B 00beMe, yctanoBieHHoM OI'OC BO no
HarpasieHuto 18.03.02 Duepro- u pecypcocbOeperaroniye mpouecchl B XUMUYECKON TEXHOJIOTHH,
HepTeXUMUH U OHOTEXHOJOTHMH (ypoBeHb OakamaBpuata). [locie BbIOOpa oOyuaromuMmcs
HamnpaBJieHHOCTH (Mpouisl) mporpaMMbl HAOOp COOTBETCTBYIOLIUX AMCLUUIUIMH (MOIyJeil) u
NPAaKTUK CTAHOBUTCS 0053aTENbHBIM JUI OCBOSHHS 00yUYarOIIMMCS.

B bnok 2 «lIpaktuku» BXoAAT y4yeOHas M NPOU3BOJCTBEHHas, B TOM YHCIE
MpeIUIUIOMHAs, TPAKTUKH.

Tunsl yueOHON IPaKTUKU:

- TMpaKTHKa MO MOJYUYEHHUIO MEPBUYHBIX MTPO(HECCHOHATBFHBIX YMEHUHN 1 HABBIKOB.

Tunel Npon3BOJICTBEHHON MTPAKTHKHU:

- MpaKTUKA MO MOJTYYCHHUIO MPOPECCHOHANBHBIX YMEHHH W OMbITa MpodeccroHalIbHON

NeSITeTbHOCTH;

- Hay4HO-HCCJIeZIOBaTeNIbCKas paboTa.

CriocoOsl mpoBeieHusT y4eOHOM U MPOU3BOICTBEHHOM MPaKTUK:

- CTaIlMOHapHas;

- BBIE3[IHAS.

[TpenaumniomHas OpakTUKa  TPOBOAMWTCS IS BBITIOJTHEHUS BBIMTYCKHOM
KBaJIM(UKAIIMOHHOM paboThI U SABJISETCS 00s13aTEIBHOM.

[TIpu paspaboTke mporpamm OakanaBpuaTa OpraHu3alus BBIOUPAET THUIBI MPAKTUK B
3aBUCHMOCTH OT BHUJA (BUJOB) JEATEIBHOCTH, HAa KOTOPBIA (KOTOphIE) OPHUEHTHPOBAaHA
nporpamMma OakanaBpuata. OpraHu3anus BIpaBe MPEIyCMOTPETh B MporpaMMe OakanaBpuaTa
WHBIC TUIIBI TPAKTHK JOMOJHUTENBHO K ycTaHoBIeHHBIM PI'OC BO no nHanpasnenuto 18.03.02
DHepro- u pecypcocOeperaronme Mnporecchl B XUMHYECKON TEXHOJOTHH, He()TEXUMHUHU U
OuotexHonoruu (YypoBeHb OaKajgaBpuaTa).



VYyeOHast ¥ (WIM) MPOU3BOJICTBEHHAS MPAKTHKH MOTYT NPOBOAMTHCS B CTPYKTYPHBIX
NOpa3eJICHUAX OPraHNu3alNu.

Jis nui ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI BBHIOOP MECT IMPOXOXKICHHS
IPAaKTUK YYUTHIBAET COCTOSIHUE 3J0POBbs U TPEOOBAHUS IO JOCTYITHOCTH.

B bnok 3 «locynmapcTBeHHas HWTOroBas aTTeCTAlMs» BXOAUT 3allUTa BBITYCKHOU
KBAJTM(UKALIMOHHON PabOThI, BKJIIOYAsl MOJArOTOBKY K 3allUTE W MPOLEAYpPY 3aIUUThI, a TaKkKe
NOJArOTOBKAa K CIplY€ M cJadya TOCYJapCTBEHHOIO SK3aMeHa (eciu opraHu3alus BKIIOYMIIA
roCyJapCTBEHHBIH 3K3aMEH B COCTAB FOCYJapCTBEHHON UTOTOBOM aTTECTALMM).

[TporpamMmel OakanaBpuata, coAepiallllie CBEAECHUS, COCTABISAIOUINE IOCYAAPCTBEHHYIO
TallHy, pa3pa0aTbIBAIOTCS U PEANTMU3YIOTCS C COOJIOJEHHEM TpeOOBaHUM, NpelyCMOTPEHHBIX
3aKoHOJIaTeNbCTBOM Poccuiickoit denepannu 1 HOPMAaTUBHBIMU NIPABOBBIMU aKTaMU B 00JacTh
3alIUThl TOCYAAPCTBEHHOM TailHBI.

Peanmuzanus wactu (dacteil) oOpa3oBaTENbHOW MPOrpaMMbl W TOCYAApCTBEHHOM
UTOTOBOM aTTecTalMM, COAEpKalleld Hay4YHO-TEXHMYECKYI0 HH(POPMALUIO, IOAJIESKAILYIO
OKCIOPTHOMY KOHTPOJIIO, U B pPaMKax KOTOPOH (KOTOpPBHIX) A0 OOYYaIOMIMXCS IOBOJASATCS
CBEJICHUS OrPaHMUYCHHOTO JOCTyNa, U (WIM) B Y4YEOHBIX LENAX MCIOJIb3YIOTCS CEKpeTHbIE
o0pa3lbl BOOPY)KEHUS, BOGHHOM TEXHHUKH, UX KOMIUIEKTYIOLIUE HW3JEIHs, HE JIOIMYCKAETCs C
HIPUMEHEHHUEM DJICKTPOHHOTO0 00y4eHUsl, JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

[Ipu pa3paborke mnporpammbl OakajnaBpuaTa oOOydaroLUMCS  00eCIeYUBAETCS
BO3MOYKHOCTh OCBOEHUS AUCLUIUIMH (MOAYJIEH) 110 BBIOOPY, B TOM YHCIIE CIICLUAlbHbIE YCIOBUS
UHBAJIMAAM W JIUIIAM C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH 370POBbs, B 00beme HEe MeHee 30
IPOLIEHTOB 0ObeMa BapraTuBHOM yacTu biioka 1 «lucuumiuas! (MOayIn)».

KonuuecTBo 4acoB, OTBEIEHHBIX Ha 3aHATHS JIEKIMOHHOTO TUIa, B LeioM 1o bioky 1
«ucuuminHel (MOAYIJIN)» OJIKHO COCTaBIATh He O6onee 40 MpOLIEHTOB OT OOLIEro KOJIMYecTBa
4acoB ayJIUTOPHBIX 3aHATHI, OTBEJEHHBIX HA PeaJIn3alUIo TaHHOrO biioka.

[TpoduibHas HampaBleHHOCTh  NporpaMM OakajaBpuaTa ONpEAEseTcs BBICHIMM
y4eOHBIM 3aBEJCHHMEM, PEAH3YIOUM 00pa30BaTENbHYIO MPOTrPAMMY IO COOTBETCTBYIOIIEMY
HaIPaBJIEHUIO IO OTOBKHU.

1.4 TpeboBaHus K NOCTYNAIOIEMY

TpeGoBanust K MOCTYMAKOUIEMY ONPEAETSIOTCS (penepanbHbIM 3aKOHOJATEIHLCTBOM B
oOmactu oOpa3zoBaHusi, B ToM uucie [lopsakom mpuema Ha oOydeHHe MO 0Opa3oOBaTEIbHBIM
nporpaMMaM BBICIIETO 00pa3oBaHUS — MporpaMMaM OakalaBpuaTa Ha COOTBETCTBYIOIINN
yueOHBIN TO/I.

2 XAPAKTEPUCTHUKA MPOPECCUOHAJIBHOM JEATEJbHOCTH
BbIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 Ob6aactb npodeccHOHATbHOI 1eATeIbHOCTH BhITYCKHUKA
BbImyckHUK, OCBOMBIIMH MporpamMMmy OakajlaBpuara, B COOTBETCTBUM C BUIAMHU
npoQeCCUOHATBHON JEATEIbHOCTH, HAa KOTOpPblE OPHEHTHUpPOBaHA IporpaMma OakajaBpuaTa,
TOTOB pelaTh Cileayrole NpopecCuOHaTbHbIE 3a/1a4H:
npoU3800CMEEHHO-MEXHOIO2UYECKAS 0eAMENbHOCMb!
- OpraHu3anMsi BXOJHOTO KOHTPOJIS ChIpbs M MaTepUaloB C MO3UIMH DHEpPro- u
pecypcocOepexeHns Ipu X nepepadboTKe;
- KOHTpOJIb KadecTBa BBITYCKaeMOW MPOAYKUMH M PECypco-, 3SHEPronoTpedseHHs
TEXHOJIOTMYECKHX IIPOLECCOB C UCIOIb30BAHUEM CTAHIAPTHBIX METOJIOB;
- opraHu3anus oOCITy)KUBaHUS U YIIPABICHHUS TEXHOJIOTHYECKUMU IPOLIECCAMU;
- y4acTue B IKCILUTyaTalliy aBTOMAaTU3UPOBAHHBIX CUCTEM YIIPABJIECHMS TEXHOJOTUYECKUMU
IpOoLECCaMU;
- ydacTue B OCYILIECTBICHMHM MEPOIPHUATHH 110 OXpaHE OKPYKaoLIeH Cpelbl Ha OCHOBE
TpeOOBaHUI NPOMBIIIJIEHHON 0€30MaCHOCTH U APYTMX HOPMATUBHBIX JOKYMEHTOB, PETJIaMEHTH-



PYIOIIMX Ka4eCTBO MPUPOHBIX CPE;

- yyacTue B paboTe LEHTPaJbHBIX 3aBOJCKHX JIabopaTopuil U abopaTOpuil CaHUTAPHO-
SMUAEMHOJIOTHYECKOr0 KOHTPOJIS, OT/IENaX OXpaHbl OKPYKAIOLIEH cpelibl MPeANpUiTUN XUMHU-
YeCKOM, He(hTeXUMHUECKOM, OMOTEXHOJIOTUYECKON U CMEXKHBIX OTpaCiieil MPOMBIIIJICHHOCTH.

HAY4YHO-UCCTIe008aMENbCKASL 0eAMeNIbHOCb !

- U3y4eHHE HAyYHO-TEeXHUYECKOW MHGPOpMaIUU, OTE€UYECTBEHHOIO U 3apyOeKHOro OIbITa
M0 TEeMaTUKE UCCIICIOBAHNUS,

- IUJTAHUPOBAHUE U MPOBEJICHUE IKCIIEPUMEHTATBHBIX HUCCIIEIOBAHUMN 110 SHEPIO- U PeCyp-
cocOepekeHUI0, 00ECTIEYCHNIO0 SKOJIOTUYECKOH 0€30IacHOCTH MPH peau3alii TeXHOJIOTHYe-
CKOTI'0 IIPOIECCA U aHAJIU3 UX PE3YJIbTATOB;

- MaTeMaTU4ecKOoe MOJEIMPOBAHUE TEXHOJOTHYECKHX IIPOLIECCOB C HCIOJIb30BAHUEM
CTaHJAPTHBIX MAKETOB aBTOMATU3UPOBAHHOIO PAaCUeTa U MPOCKTUPOBAHUS;

- CHCTeMaTH3alus TaHHBIX ISl COCTABIICHUSI 0030pOB, OTUETOB U HAYYHBIX MyOIHKAIUH,
COCTaBJICHHE OTYETa IO BBIMOJIHEHHOMY 3a/IaHUI0, YYaCTHE BO BHEJIPEHHUH PE3YJIbTATOB HCCIIE-
JIOBaHUM U pa3paboOTOK;

- ydactue B pa3paboTKe CHUCTEeM YIPaBICHUS TEXHOIOTHYECKUMH MPOIIECCaMU;

- yyacTHE€ B MPOBEACHUH MEPOINPHUATHI MO 3alUTe OOBEKTOB HWHTEIUIEKTYaIbHOM
COOCTBEHHOCTH M pE3YJIbTaTOB HCCIEJOBAHMM M pa3pabOTOK KaKk KOMMEPYECKOW TaifHbI
PEIIPUITHS,

- pa3paboTka U BHeIpeHHE WH(OOPMALMOHHBIX CHCTEM, 0a3 TaHHBIX, 0a3 3HAHUM.

2.2 O0beKkThI NPOo(ecCHOHATLHOM 1eATEeJILHOCTH BHIIYCKHUKA

OO0bekTamMu MPOPECCHOHATBHON JEITEITFHOCTA BBITYCKHHKOB, OCBOHMBIIHX IPOrpaMMy
OakanaBpuaTa, SBJISIFOTCS MPOLECCHl U ammaparbl XMMHYECKOW TEXHOJOTMH, He(PTEeXUMHUH H
OHMOTEXHOJIOTHH;

MPOMBINIJICHHBIE YCTAHOBKH, BKITIOYasi CHCTEMbI aBTOMaTH3UPOBAHHOTO YIIPABIICHUS;
CUCTEMBl aBTOMATH3UPOBAHHOTO TPOCKTUPOBAHUS;, ABTOMATHU3WPOBAHHBIC CHCTEMBI HAyYHBIX
HCCIIeTOBAHUIM;

COOPYKCHHSI OYUCTKM CTOYHBIX BOJ M Ta30BBIX BBIOPOCOB, IMEPEpadOTKH OTXOJIOB,
YTUIU3ALUN TEIUIOPHEPTeTUYECKUX MTOTOKOB U BTOPUYHBIX MaTEPHAIIOB;

METOJIbI M CpPEJCTBA OIICHKU COCTOSHHUS OKPYXKAIOIIeH Ccpeiapl W 3allUThl €€ OT
AHTPONIOTEHHOTO BO3/ICHCTBUS;

CUCTEMBl HCKYCCTBCHHOTO HWHTEJUICKTa B XUMHUYECKOH TEXHOJOTHH, HE()TEXVUMHH H
OMOTEXHOJIOTUH,

JNCHCTBYIONME MHOTOACCOPTUMEHTHBIC TMPOW3BOJCTBA XUMHUYECKOM W  CMEXKHBIX
oTpacJyiel TPOMBIIIJICHHOCTH.

2.3 Buabl npogeccHoHATbHOI JeTeJbHOCTH BbINYCKHUKA
BI/I)IBI HpO(i)eCCHOHaﬂBHOﬁ ACATCIIBHOCTH, K KOTOPBIM I'OTOBATCA BBIITYCKHUKH, OCBOUBIINEC
nporpaMmy OakanaBpHara:
IMPOU3BOJACTBCHHO-TCXHOJIOTHYCCKAs,;
Hay4HO-UCCIIEN0BATEIbCKAs;

3 IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA
IHPOI'PAMMbBI BAKAJIABPUATA

3.1 B pesynmpTaTe OCBOSHHWS MPOTPAMMBI OaKalaBpuaTa y BBITYCKHUKA JIOJKHBI OBITH
c(hOopMHUPOBaHbI OOIIEKyNbTypHBIE, —oO0IIenpodecCHoOHaNbHBIE U  MpOodecCHOHATbHBIC
KOMIIETEHIIUH.

3.2 BBINycKHHK, OCBOMBIIMK mporpamMmy OakanaBpuatra, JOJDKEH  00iaaaTh
CIIEYIOIUMU 00IEeKYJIbTYPHBIMM KOMIIETeHIU MM

- CIOCOOHOCTBIO UCTOIB30BAaTh OCHOBBI (PUIOCOPCKUX 3HAHUH 111 (POpMUPOBAHHS



MuUpoBo33peHdeckoi mosuimu (OK-1);

- CIIOCOOHOCTBIO ~ aHAJIM3UPOBAaTH  OCHOBHBIE 3Talbl M 3aKOHOMEPHOCTHU
MCTOPUYECKOTO pa3BUTHS 00IIeCcTBa i OpMUpPOBaHUs rpaxaanckoit nosumun (OK-2);

- CIOCOOHOCTBIO HUCHOJB30BaTh OCHOBBI SKOHOMHUYECKUX 3HAHUM B Pa3IMYHBIX
chepax xusnenestenpHoct (OK-3);

— CMOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI MPABOBBIX 3HAHHWH B PAa3JIMYHBIX cdepax
xusnenestenpaoctu (OK-4);

- CIOCOOHOCTBIO K KOMMYHHUKAIIMU B YCTHOM M MHUCbMEHHON (hOpMax Ha PYCCKOM U
MHOCTPAaHHOM  fI3bIKaX JJIA pElIeHUs 3aJad MEXKIMYHOCTHOTO U MEXKKYJIbTYpHOTO
B3aumoeiictBus (OK-5);

- CHOCOOHOCTBIO PaboTaTh B KOJIJICKTUBE, TOJIEPAHTHO BOCIPUHUMATDH COLIMATIBHBIE,
STHUYECKHUE, KOH(DECCHOHANBHBIC U KyabTypHbIe pasnuuns (OK-6);

— CIOCOOHOCTBIO K caMoopraHu3aluu u camooopazosanuto (OK-7);

- CTIIOCOOHOCTBIO MCHOJB30BATh METOJBl U CPENCTBA (DU3WYECKON KYIBTYPBI JUIS
obecrieueH st MOJTHOIIEHHOM ColabHO# U npodeccuonansHoi aesitenbaocT (OK-8);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh TMPHEMBI MEPBOW IOMOIIM, METOJBI 3alIUTHl B
YCIIOBUSIX Ype3Bbluaitibix cutyammii (OK-9).

3.3 BrilyckHUK, OCBOMBIIMII mporpaMMmy ©OakaiaBpuaTa, JODKeH 00Jaaath
CJICAYIONIMMHU 001eNnpPodecCHOHATBLHBIMM KOMIETEHIIUSIMMU

— CHOCOOHOCTBIO peliaTh CTaHJApTHBIE 3a/la4l MPO(ecCHOHATBFHON AeSITeTbHOCTH
HAa OcHOBe uH(MopManMOHHOW u  Oubnuorpaduyeckoil KyIabTypel C MPUMEHEHUEM
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHMH M C YYETOM OCHOBHBIX TpeOOBaHUI
uHdopmarmontoii 6ezomnacuoctu (OITK-1);

- CIOCOOHOCTBIO ~ HCIIONIb30BaTh ~ OCHOBHBIE  3aKOHBI  €CTECTBEHHOHAYYHBIX
JTUCHUTUTMH B TPO(ECCHOHANBHON JESITeIbHOCTH, TPUMEHSTh METOABl MAaTeMaTHYeCKOTro
aHaJIN3a U MOJICITMPOBAHUS, TEOPETUUECKOTO M IKCIIEpUMEHTaIbHOro uccieaoBanus (OITK-2);

- CTIIOCOOHOCTBIO HCITOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAyUYHBIE 3aKOHBI IS
MOHUMAaHHMsI OKPY’KaIOIero Mupa u siieHuit mpupoas! (OI1K-3);

3.4 BpINycKHUK, OCBOMBIIMN mporpamMmy OakanaBpuara, JOJDKEH  00Ja1aTh
NpogecCHOHAIBHBIMH KOMIETEHIIUSIMH, COOTBETCTBYIOUIMMH BHJAM NPOPEeCcCCHOHATHHON
NesITeIbHOCTH, Ha KOTOPbIE OPUEHTHPOBaHA IporpaMMa OakajaBpuaTa:

NPOU3800CMEEHHO-MEXHOTIO2UYECKAS] 0esMeNbHOCb!

- CMOCOOHOCTBIO OCYIIECTBIISATh TEXHOJOTMUECKUI MpOLEeCC B COOTBETCTBUH C
pErJIaMeHTOM U HCIIOJIb30BaTh TEXHUYECKUE CPEJCTBA JJISI MU3MEPEHMs OCHOBHBIX MapaMeTpoB
TEXHOJIOTUYECKOT0 TPoliecca, CBOUCTB ChIpbs U npoaykimu (ITK-1);

- CIOCOOHOCTBIO YYacTBOBATh B COBEPIIEHCTBOBAHUHU TEXHOJIOIMYECKHUX MPOLIECCOB
C MO3UIUH 3HEPro- U pecypcocOepexeHnss, MUHUMU3AUN BO3JICHCTBHS Ha OKPYXKAIOILYIO Cpery
(IIK-2);

- CIOCOOHOCTBIO HCIOJb30BAaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUH,
MPOBOJIUTH 00Pa0OTKYy MH(POPMAIIMK C UCIOIB30BAHUEM MPUKIIAIHBIX TIPOrpaMM U 0a3 JaHHBIX
JUIS pacdeTa TEXHOJIOTHYECKUX MapaMeTpoB 0OOpYIOBaHHMS W MOHHTOPUHIA MPUPOAHBIX Cpel
(TIK-3);

- CMOCOOHOCTBIO ~ HMCIIOJIB30BaTh ~HOPMATHBHBIE JOKYMEHTHI 10  KadecTBY,
CTaHJApTU3aIMK U cepTrduKanuu npoaykToB u uznenui (I1K-4);

- TOTOBHOCTBIO ~ OOOCHOBBIBAaTh  KOHKPETHBIE TEXHHUUYECKHE PEUICHHS IPH
pa3paboTKe TEXHOJIOTMYECKHX IPOIIECCOB; BHIOMPATh TEXHHUYECKHE CPEICTBA M TEXHOJOTHH,
HalpaBJICHHbIE HAa MUHUMH3AIMIO AHTPOIIOTEHHOTO BO3JEHCTBHS Ha OKPY)KAIOLIYIO CPEdy
(IIK-5);

- CMOCOOHOCTBIO CJEIUTh 32 BBINOJHEHHEM TMpPaBHJ TEXHUKH O€30MacHOCTH,
NPOM3BOJICTBEHHON CaHUTapUH, IMOKAapHOM OE€30MacHOCTH M HOPM OXpaHbl TpyAa Ha
npeanpustusx (ITK-6);



- TOTOBHOCTBIO OCBaMBaTh M IKCILTyaTUPOBAThH HOBOE OOOpYyIOBaHHE, MPHUHUMATH
y4acTHE B HATAXMBAHUU, TEXHHUECKUX OCMOTpaX, TEKYIIMX PEMOHTAX, IIPOBEPKE TEXHHUUECKOTO
COCTOSIHHSL 000pyIoBaHus U iporpaMMHBIX cpencts (I1K-7);

- CIOCOOHOCTBIO HCIOJIB30BATh AJIEMEHTHI JKOJIOT0-3KOHOMHUYECKOTO aHalln3a B
CO3JIaHUH FHEPro- U pecypcocdeperarommux texHomnoruit (I1K-8);

HAYYHO-UCCNIe008AMENbCKAS 0eAMENbHOCD

- TOTOBHOCTBIO H3y4aTh HayYHO-TEXHUYECKYI0 WH(POPMAIUIO, aHAIN3UPOBAThH
OTEYECTBEHHBIN M 3apyOEKHBIN OIBIT 110 TeMaTuke uccienoanuii (ITK-13);

- CIIOCOOHOCTBIO IPUMEHSTh COBPEMEHHBIC METOIbI WCCJICTOBAHHSI
TEXHOJIOTUYECKUX TPOLECCOB U MPUPOIHBIX CPEl, UCIOIb30BaTh KOMIBIOTEPHBIE CPEACTBA B
Hay4YHOHCCIemoBareabckoi padore (ITK-14);

- CMOCOOHOCTBIO ITUIAHUPOBATh SKCIIEPUMEHTAIBHBIE HCCIEAOBAHMS, I0JIy4aTh,
o0OpabaTbIBaTh U aHAJTM3UPOBATh MOJydeHHbIC pe3yibTathl (I1K-15);

- CIIOCOOHOCTBIO MOJICIIUPOBATh JHEPro- U pecypcocOeperaronme Mmporecchl B
XUMHYECKON TeXHOJI0ruH, Heprexumuu u ornorexuoaoruu (ITK-16).

4 OPTAHU3ALIUA OBPA3OBATEJIBHOI'O ITPOLECCA
IIPU PEAJIMZALIUU ITPOI'PAMM BAKAJIABPUATA

4.1 O0mas xapaKkTepucTHKa 00pa3oBaTeJIbHOM AeTeJbHOCTH

OO6pa3oBarenbHas A€ATEIBHOCTD 110 IPOrpaMMe OakajgaBpuaTa npeaycMaTpUBacT:

— IpoBeACHHE Y4YEOHBIX 3aHATUNW MO AUCHUUIUIMHAM (MOAYJIsIM) B ¢opMe JIEKLHH,
CEeMMHAPCKHUX 3aHATUH, KOHCYJIbTallMi, J1abOpaTOpHBIX paboT, HHBIX (GOpM 00yueHus,
IPEyCMOTPEHHBIX YU€OHBIM ILUIAHOM,;

—  TPOBEACHUE NIPAKTHUK;

— TpPOBEACHHME HAy4YHBIX HCCIEIOBAaHUN B COOTBETCTBUM C HAlpPaBICHHOCTBHIO
(mpo¢uiem) nporpammsl 6akanaBpuaTa;

— TpOBEIEHHE KOHTPOJISI KauecTBa OCBOEHMSI NMPOrpaMMbl OakajiaBpuaTa MmocpeCTBOM
TEKYIIero  KOHTpOJII  YCHEBAa€MOCTH, IPOMEXYTOYHOM  aTTecTalMu  O0y4arouuxcs,
roCyJapCTBEHHON UTOTOBOM aTTEeCTalluU O0yJarOIUXCs.

4.2 YyeOHblii IVIaH MOATOTOBKU 0aKaJIaBpOB

VY4eOHbIil T1aH NOArOTOBKM OakajlaBpOB pa3pabOTaH B COOTBETCTBUHU C TPEOOBAHMSIMU
(benepasbHOro roCcyAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTA 10 HANpPABIECHHIO MOATOTOBKU
18.03.02 DHepro- u pecypcocOeperaromnye mporecchl B XAMUIECKOW TEXHOJIOTHH, He(DTeXUMIH
U OHMOTEXHOJOTMHM, YTBEP)KIECHHOMY MpHKa30oM MUHHUCTEpCTBa O0pa3oBaHMs M HAyKH
Poccuiickoit ®enepanuum ot 12.03.2015 r. Ne 227.

B yueOGHOM miaHe oToOpaskeHa JIOTHUYECKasi MOCJIEOBATEIbHOCTh OCBOCHMS LIUKIOB U
paznenoB OOIl (mucuuIuiMH, TPaKTUK), OOecrmeYMBaOIMMX (POpMUpPOBAHUE KOMIICTCHITUH.
VYkazana o01ast Tpy10eMKOCTh JUCLHUIUIMH, MOJTyJIeH, IPAaKTUK B 3aYETHBIX €IUHHIIAX, a TaKXKe
uX 0011ast ¥ ayAUTOpHAasi TPYJOEMKOCTb B Hacax.

VYueOHbIl MaH TOATOTOBKM OakanaBpoB 1o HampasieHuto 18.03.02 Ouepro- u
pecypcocoOeperaromue mpoIecchl B XMMHUYECKOW TEXHOJIOTHU, HEPTEXUMUU U OMOTEXHOJIOTHH,
npopmis  «OxpaHa OKpyKarollel cpeabl U PaLMOHAIBHOE UCIOIb30BaHUE TMPUPOIHBIX
pecypcoB» Mpusaraercs.

4.3 KanennapHusiii yueOHblii rpadpuk

[TocnenoBaTenbHOCTh peaNM3alldy MPOrpaMMbl OakanaBpHara Mo ToAaM M CeMecTpaM
(BKJIIOYAsl TeopeTHuecKkoe OoOydeHME, MPAKTUKHU, HAYYHBIE HCCIEIOBaHUS, MPOMEKYTOUHbIE U
rOCYJapCTBEHHYIO MTOTOBYIO aTTECTALMU, KAHUKYJbI) MPUBOIAUTCA B KaJICHIAPHOM Y4eOHOM
rpaduke (MPUIOKEHUE — KaJICHIAPHbIN yueOHbIH rpaduk).



4.4 AHHOTanUH padoYHuX MPOrpamMM JUCHUIIHH
4.4.1 IucuMnMHbI 00s13aTeJIbHOI YacTH (0a30Bas 4acTh)

AHHOTanuA padoyeil NpPOrpaMmbl AUCHUNIMHBI
«Hnocrpanublii 1361k» (b1.5.01)

1 eap AUCHUMIMHBI — TPHOOPETEHUE OO0YUYAIOIUMHUCS OOIIeH, KOMMYHUKAaTUBHOW U
npoeCCHOHATLHON KOMIIETCHIIMH, YPOBEHb KOTOPBIX Ha OTIENBHBIX JTamax S3bIKOBOM
HNOJArOTOBKM  IO3BOJIAET  UCIOJb30BATh  MHOCTPAHHBIM  S3BIK  IPAKTUYECKH Kak B
npodeccHoHaNbHOM (ITPOU3BOJICTBEHHOW M HAy4HOH) NEATENbHOCTH, TaK W I LeJeH
camMo00pa3oBaHMUsL.

2 B pesyabrare H3y4YeHHUs] JMCHMILIMHBI OOy4YallIWiicd 10 Mporpamme
0akajlaBpuaTa J10JIKeH:

Obnadamye CleAYIOMKUMHI OOIIEKYIbTYPHBIMH KOMITETCHIIUSMU:

- CHOCOOHOCTh K KOMMYHHUKAIIMM B YCTHOH M NMHUCbMEHHOH (hopMax Ha pPyCCKOM H
MHOCTPAaHHOM  fA3bIKaX JJI1 pEIIeHUus 3aJad MEXKJIMYHOCTHOIO U MEXKYJIbTYpHOTrO
B3aumoeictus (OK-5).

3nameo:

- OCHOBHBIE  CIIOCOOBI COYETAEMOCTH JIEKCHYECKUX  €AMHUIl U  OCHOBHBIE
CJIOBOOOPA30BATEIBHBIC MOJICIIN;

- PYCCKHE SKBMBAJEHThl OCHOBHBIX CJIOB M BBIp@XEHUH pedyn B Hpolecce
MEXJIMYHOCTHOTO U MEXKYJIBTYPHOTO B3aMO/IEHCTBHUS;

- OCHOBHBIE NIPUEMBI U METO/Ibl peepUPOBAHUSI U AaHHOTUPOBAHUS JIUTEPATYPHI,

- MACCHBHYIO M aKTHUBHYIO JICKCHKY, B TOM YHCJE OOLICHAyYHYIO U CIIEHUAIBHYIO
TEPMUHOJIOTHIO0, HEOOXOIUMYIO 11l paOOThl Ha/l TUIIOBBIMU TEKCTAMU;

- npueMsl paboThl C OPUTUHAIBHON JIUTEPATYpOl HA HHOCTPAHHOM SI3bIKE.

Ymemy:

- paboTaTh C OPUTMHAIBHOM JINTEPATYPON HA HHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIOBapeM;

- BECTU MEPENUCKY Ha HM3y4aeMOM S3bIKE C LENbI0 MEXIMYHOCTHOTO H
MEXKYJIBTYPHOTO B3aUMOIEHCTBUS;

- BECTH pPEUEBYIO JEATEIbHOCTh TNPUMEHUTEIbHO K cdepe ObITOBON U
npodeccuOHATbHON KOMMYHUKALINH.

Braoemw:

-MHOCTPAHHBIM S3bIKOM Ha YpPOBHE MEXJIMYHOCTHOTO U MEXKYJIbTYPHOTO OOIIEHuS,
HaBbIKAMU M YMEHHUSIMHU pEUYEBOW JESATENbHOCTH MPUMEHHUTEIBHO K cdepe ObITOBOMH U
npodeccuOHaTbHON KOMMYHHUKALIMU, OCHOBAaMH ITyOIMYHON peuH;

- OCHOBaMHM peepUpOBaHUs U aHHOTUPOBAHMUS JIMTEPATYphl HA N3y4aeMOM HHOCTPAaHHOM
A3BIKE.

3 Kparkoe coaep:xaHue TUCUUILIHHBI

Mooyne 1. I pammamuyeckue mpyoHocmu u3yuaemoco A3ulka

1.1 JInunble, IpUTSHKATENBHBIE U IPOYME MECTOUMEHHMS.

CrpskeHue riiaroja-cBs3KHy.

W3meneHue rnarosia-cBsi3ku B popMax Hacrosiiero BpemeHu. OOpa3oBaHHe pa3iMuHbIX
BUJOBpPEMEHHBIX (OPM C TOMOIIBI0 Iiaroia-cBa3ku. OOpa3oBanue u ymnorpebienue Gopm
MaCCUBHOTO 3aJI0TA.

1.2 TlopsinoK €J10B B NpeANIOKEHUH. IMpaTUIECKHEe KOHCTPYKIINH.

2.1. Naduautue. @opmel nHbuHUTHBA. [IpomomkeHHBI 1 TIepGEeKTHBIN WHOUHUTHUB.
Oynkuuu  vHOUHUTHBA B npemnoxkeHnn. OOpa3oBaHue M ymnoTpeOieHHEe WHGUHUTHBHBIX
00OpOTOB THMA «CJI0KHOE MOJUIEXKAIIEE» U «CI0XKHOE JOMNOJIHEHue». BapuaHnTel mepeBoja
UHOUHUTUBHBIX 00OpPOTOB HA PYCCKHI A3BIK.
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2.2. Buno-BpemenHble (opmbl riarosioB. OOpa3oBaHHE MPOCTHIX, MPOJOJIKEHHBIX,
nep@ekTHeIX M Nep(eKTHO-IPOAOKEHHBIX BpeMeH. BorpocuTenbHble NPEIIOKEHUS B
pa3nn4HbIX BpeMeHax. OOpa3oBaHue OTpUIATEIbHBIX (DOPM TIIaroja B pa3InYHbIX BpeMEHaXx.

Mooy 2. Umenue memamuueckux mexkcmos.

UreHne TEKCTOB MO TEMaM:

1. BBenenue B crieniuajbHOCTD

2. I.1. Mennenees

3. PXTY um. JI.1. MenpaeneeBa

[TonsiTue 0 BUAax ureHus Ha npumepax TekctoB o Xumuu, .M. Menneneese, PXTY um,
J.1. Menneneena.

AKTUBH3AIUA JTEKCUKU IPOYUTAHHBIX TEKCTOB.

N3yuaroiiee yTeHre HAyYHO-TIOMYJISPHBIX TEKCTOB MO0 BHIOPAHHOM CIIEUATBHOCTH.

IIpumepHas TeMaTuKa TEKCTOB:

«Hayka, TeXHOJIOTUSI U HAyYHBIE METOJIbI»
«XHMMHUYECKOE MPEIITPUATHE
«Xumuueckas 1a00paTopus.
«M3MepeHus B CIICIUATBHON J1a00paTOPHI.

Jlekcuueckre  OCOOGHHOCTM  TEKCTOB  HAy4YHO-TEXHUYECKOW  HAIPaBICHHOCTH.
TepMUHOJIOTHSI HAYyYHO-TEXHUYECKON JIUTEPATYphl HA U3y4AaEMOM SI3bIKE.

Mooy 3. Ilpakmuxa ycmuoi peuu

[IpakTHka yCTHOM pedH 10 TEMaM:

1. «I'oBopuM 0 cebey,

2. «B ropoae»,

3. «PaiioHn, rae s )KUBy».

Momnosnorudeckasi peub 1o TeMe «o cedey». Jlekcnueckue 0COOEHHOCTH MOHOJIOTHYECKOM
peun. PeueBoii 3TUKET MOBCEAHEBHOTO OOIIEHUS (3HAKOMCTBO, MPEACTABIICHUE, YCTAHOBICHUE U
NoJJep)KaHUE KOHTAKTa, 3ampoc M cooOuieHne uHpopMaluu, MO0YyXKAEHHE K JeHCTBHIO,
BBIpaXXEHHE TMPOCKOBI, cornacusi). DOHETHYECKHE XapaKTePUCTHKU H3y4aeMoro s3bIKa.
Oco0eHHOCTH JUAIOTUYECKON peuy MO MPOWIEHHBIM TEMaM.

O011ee konuyecTBO MoayJeit - 3.

4 O0beM yueOHOH THCHHMIIINHBI

Bunsl yueOHol paboThl B 3auerHbIX B akazgem.
SIMHUTIAX qacax
O0mas TPyA0EMKOCTh JMCIHILIHHBI 10 Y4eOHOMY ILIAHY 8,0 288
KonraktHas patora (KP): 0,57 20,8
Jlexumn (Jlek) - -
IIpaktuueckue 3anstus (I113) 0,56 20
CamocrositesibHas padora (CP): 6,97 251
Bua koHTpoOJs: 3a4eT/IK3aMeH 0,46 3auer (7,6),
IK3aMeH
(8,6)
B Tom unciie no cemecTpam
1 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 2,0 72
KonrakrtHas pa6ora (KP): 0,17 6,2
Jlexiuu (Jlek) -
[Tpaktnyeckue 3anstus (I13) 0,16 6
CamocrositesabHas padora (CP): 1,72 62
Buja koHTpoJisi: 3a4er / Ik3aMeH 0,11 3auet (3,8)
2 cemecTp
O01as Tpy10eMKOCTh B ceMecTpe 2,0 72
KonrakTHas padora: 0,17 6,2
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Jlexmn (Jlek) -
[Tpaktnyeckue 3ansatus (I13) 0,16 6
CamocrositesibHas padora (CP): 1,72 62
Buja kouTpoJisi: 3a4er / 3k3amMeH 0,11 3a4er (3,8)
3 cemecTp
OO0mas TPy10eMKOCTh B CeMeCcTpe 4,0 108
KonTaktHas padora (KP): 0,23 8,4
Jlexmn (Jlek) -
[TpakTaeckue 3arstust (I13) 0,22 8
CamocrositesibHas padora (CP): 3,53 127
Bupa xouTpoJisi: 3a4er / 3k3aMeH 0,24 3K(38316\34)en
Buner yue6HOM paboThI B 3aueTHbix | B actpoHOoM.
CIMHULIAX qacax
O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 8,0 216
KonTaktHas padora (KP): 0,58 15,6
Jlexmm (Jlek) -
[Tpaktuyeckue 3ansatus (I13) 0,56 15
CamocrositesbHasi padora (CP): 6,97 188,25
Bua koHTpoOJs: 3a4eT/3K3aMeH 0,45 3auer (5,7),
IK3aMeH
(6,45)
B Tom yuciie mo cemecTpam:
1 cemecTp
O01mas TPyA0eMKOCTH B ceMecTpe 2,0 54
KonraktHas patora (KP): 0,17 4.65
Jlexumn (Jlek) - -
[Tpaktnueckue 3anstus (I13) 0,16 4
CamocrositesbHas padora (CP): 1,72 46,50
Buja konTpoJisi: 3a4er / 3k3amMeH 0,11 3auer (2,85)
2 cemecTp
O01mas TPyA0eMKOCTH B ceMecTpe 2,0 54
Konrakthas padora (KP): 0,17 4.65
Jlexumn (Jlek) -
[TpakTnueckue 3anstus (I113) 0,16 4
CamocrositesnbHas padora (CP): 1,72 46,50
Buja koHTpoJisi: 3a4er / 3k3amMeH 0,11 3auer (2,85)
3 cemecTp
Oo6mas Tpy10eMKOCTh B CeMeCTpe 4,0 108
KonrakThas pa6ora (KP): 0,23 6,3
Jlexmm (Jlek) - -
[Tpaktnyeckue 3anstus (I13) 0,22 6
CamocrositesabHas padora (CP): 3,53 95,25
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,24 6,45
AHHOTanus padoveil NPOrpaMMbl IUCHUNIIHHBI
«®uaocopusn» (b1.5.02)
1 Heap qAuCHUMIUHBI — CcPOPMHUPOBATH y CTYACHTOB KOMIUIEKCHOE MPEJCTABICHUE O

ponu U Mecte GUIOCOPUM B CUCTEME T'yMaHUTApHBIX, COLMAIbHBIX U €CTECTBEHHBIX HAYK,
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MO3HAKOMHUTh HUX C OCHOBaMH (UiI0co(cKoro 3HaHHUA, HEOOXOAMMBIMHM JJISi  pEIICHUS
TEOPETUYECKUX U MIPAKTUYECKUX 3a/1a4.

2 B pe3yabraTe H3yYeHHMs JUCHMIUVIMHBI oOydawummiics 10 mnporpamme
0akaJjiaBpuaTa J0JIKeH:

Obaaoams crienyromumMu o0mekynsTypHbiME (OK) KOMIETeHIIUSIMHE:

- CIOCOOHOCTBIO UCIIOJIB30BaTh OCHOBBI (hri10co(ckux 3HAHUHM 17151 POPMUPOBAHUS
MupoBo33peHuecko mosuimu (OK-1);

- CIIOCOOHOCTBIO MCIIOJIb30BaTh OCHOBBI IIPABOBBIX 3HAHUI B pa3IMYHbIX chepax
xusHenesatenpHoctu (OK-4).

3namy:

- OCHOBHOE COJIep’KaHUE INIaBHBIX (PHIOCOPCKUX MIKOJI U HAlpaBIICHUH,

IpeJCTaBUTENIeH 3TUX LIKOJ, CBA3b U pa3iIMuue UX PUIOCOPCKUX UIeH, CBA3b HCTOPHKO-
(bUI0COPCKUX KOHIICTIUN C COBPEMEHHBIMU MPOOIeMaMyl HHIUBUTyaTbHOU U OOIIECTBEHHON
AKHU3HU.

Ymems:

- TOHHUMATh ¥ aHAIU3UPOBATh MUPOBO33PEHUECKUE, COLIMAIbHbIE U UHAUBUYAJIbHbIE
poOJIeMBI COBPEMEHHOH JKU3HU; TPAMOTHO BECTH JAUCKYCCHIO, apTYMEHTHPOBAHHO OTCTAaNBATh
CBOIO MO3UIIMIO 110 3HAYMMBIM (pusocopckum mmpodiemMam COBPEMEHHOM KU3HU, ONUPasiCh Ha
HapaOOTaHHBIN B UCTOPUHU (IIIOCOPUHN MaTepUaIT; IPUMEHSTH MOTydeHHbIe (hrnocodcekue
3HaHU K peIIeHUI0 NPo(heCcCHOHAIBHBIX 3a/1a4.

Braoemy:

- IpEeICTaBICHUAMH O (punocoduu Kak HayKe U CUCTEME LIEHHOCTEH, ee MecTe B CUCTEME
TYMaHUTApPHOTO 3HAHUS; OCHOBaMH (MIOCO(CKOTO MBIIUICHHS, KaTeTOPHUAIBLHBIM aIlapaToM
U3y4yaeMol TUCHMILIMHBI, GUI0COPCKUMU METOaMU aHalIM3a pa3IMYHbIX POoOJIeM, HaBbIKAMU
dunocockoit  KymbTypsl JJiE  BBIPAOOTKM  CHCTEMHOTO, II€JOCTHOTO  B3IJIAla Ha
NeMCTBUTENIBHOCTh M MECTO XUMHUH U XUMUYECKOM TEXHOJIOTUH B LIEJIOCTHOM KapTHHE MUpa.

3 KpaTkoe coaepxanue TuCHUNIUHBI

Beenenne. @unocodus, ee mpoucXoxaeHNne U poib B 0OIIECTBE.

Mopyns 1. OcHoBHBIE (HUTOCO(CKHE TITKOIBI.

AnTtnuHas Qunocopus (mocokpatuku, coductel, Cokpar, Jemokput, IlmaToH,
ApHCTOTENb, JUIMHUCTUYECKU-pUMCKast (uiiocodus). OcHOBHBIE NMPOOIEMBI CPEIHEBEKOBOMN
¢dunocopun u smoxu Bospoxnmenus. dunocopus Hosoro spemenu (XVII — XVIII BB.)
Wneonorus [Ipoceemenus. Hemenkas knaccuueckas ¢uiocodus. Pycckas ¢punocopus XIX —
XX BB. OcHOBbl MapkcuUCTCKOH ¢(uimocopuu. OCHOBHbIE HaNpaBIEHUS COBPEMEHHOMN
bunocoduu.

Monyns 2. duocopckre KOHIENIUN OBITHS U TIO3HAHUSL.

[Ipobnema ObiTHs B uctopuu ¢uiocobun. I[loHATHS MaTepUaTBLHOTO W HJIEATHHOTO.
OcHoBHBIE (unococKkue HampaBiIeHUS: MaTepHaau3M U uaeanusM. [lpuHiun riaobaabHOro
ABOJIIOIMOHU3MA B COBPEMEHHON HAYYHON KapTHHE MUPA.

Konnenuu npocTpancTBa U BpeMEHH B HCTOPUH (UIIOCO(DUU U HAYKH.

[Tpoucxoxaenne co3Hanus. Poib Tpyaa B MpoucxokIeHHH co3HaHus. M neanncriuaeckue
U MaTepualMCTHUecKue KoHuenuuu co3HaHus. Co3nanue u  Mo3r. Co3HarenbHOE U
Oecco3narenpHoe. Co3HaHue U sA3bIK. CO3HAHHME U CaMOCO3HAHHE.

KoHnenuuu rHOCEOJOrMM B  HUCTOpUH  (puiocopuu: CeHCyalu3M, palroHalU3M,
CKENTHIIN3M, arHOCTUIN3M, KOHIIETIIINS BPOXKICHHBIX HICH, anpruopu3M. J[nanekTuka mo3HaHus:
YyBCTBEHHOE U palioHanbHoe. OCHOBHBIE TEOPUU UCTHUHBI.

Monynb 3. [IpoGiemsl uenoBeka B puiocouu.

YenoBek kak mpeamMeT Guiaocopckoro aHaimsa B uctopuu ¢puinocodpun. [Iporcxoxaenue
YeJ0BEeKa: MPUPOAHBIE U COLMANbHBIE YCIOBUS aHTpPONOCOLUOreHe3a. buonornueckoe u
COLMAJIbHOE B YeJoBeKe. HIUBUA, MHIUBUAYATbHOCTD, THYHOCTb.
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CMBICI KM3HU W TIpeHAa3HaueHue yenoBeka. JKu3Hb, cMepTh, Oeccmeprue. JBrkeHue
HEHACW/IMsA, €ro pojb B coBpeMeHHOH »xu3HH. llenn u uenHoctu. CBobojga BoIKM U
OTBETCTBEHHOCTh JIMYHOCTU. HpaBCTBEHHbIE, pETUTHO3HBIC, SCTETUYECKUE LIEHHOCTH.

Monyns 4. @unocodust ICTOPUHU U OOIIECTBA.

YemoBeK B CHCTEME CONMANBHBIX CBs3ed. JIMYHOCTL ¥ Maccel, cBoOoda u
HeoOxoaumocTh. Dunocoduss ucropuu: (opMauvoOHHAs U IUBWIM3ALMOHHAS KOHIICTILUU
UCTOPUYECKOTO pa3BUTHA. [IporpeccUcTCKre W IUKINYEeCKHEe MOJACITH pa3BUTHs. | moOanbHbBIE
po0ieMbl coBpeMeHHOCTH. KoHuenus ycToiunBOro pa3BUTHs U CLIEHApUU OYIyIIETO.

OOmectBo u ero crpykrypa. CommanbHas, MOJUTHYECKass W AyXOBHas cepbl
obmectBa. Konuenuuu rocyaapcrsa B uctopuu punocodckoit Mpiciu. I'paxkaaHckoe o0111ecTBO
Y TIPaBOBOE r'OCYIapCTBO.

Mopyns 5. @unocodckre mpoOaeMbl XUMUHA U XUMUYSCKON TEXHOJIOTHH.

Hayunoe u BHeHaydHoe 3HaHue. CTPyKTypa Hay4dHOTO 3HAHHS, €r0 METOJIBI U (POPMBL.
Hayunble peBOIIOIMU M CMEHa TUIOB pallMoHajdbHOCTU. Hayka B COBpeMEHHOM MHpe. DTHKa
HayK{ U OTBETCTBEHHOCTH YUEHOTO.

[IpoGnema cooTHomeHUST HAayKd M TexHUKU. ColuanbHble TOCIEACTBUA HAy4YHO-
TEXHUYECKOTO Iporpecca. DTHYECKHE U IKOJOTHYECKHE HUMIIEPATUBBI Pa3BUTHUS HAYKU U
TEeXHUKHU.

MecTo XuMUU B CHCTEME €CTECTBEHHBIX HayK. OCHOBHAas Mpo0biieMa XMMUHU KaK HAyKd U
npousBojcTBa. llenn w 3amaum  xumudeckod  TexHonoruu. Croenuduka XUMHKO-
TEXHOJIOTHYECKOT0 3HaHUs: (PYHIaMEHTAITBHOE U MPUKIIATHOE, SMITMPHYECKOE M TEOPETHICCKOE.

OO0111ee KOIMYECTBO MOJIYJIEH - 5.

4 O0beM yueOHOH THCHHMIIINHBI

Bunet yueGHoi paboThl B 3aueTHBIX B akagem.
SIMHATIAX yacax
Oo0mas TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 5,0 180
Konrakthas padora (KP): 0,34 12,4
Jlexruu (JIek) 0,22 8
[Tpaktuueckue 3anstus (I13) 0,11 4
CamocrositesibHas padora (CP) 4,42 159
Bua koHTpoOJA: 3aUeT/IK3aMeH 0,24 IK3aMeH
(8,6)
Bunsl yueOHoI paboThl B 3auernsix | B actponoM.
SIMHATIAX yacax
O0mas TPyA0EMKOCTh JMCHHIIIHHBI 10 Y4eOHOMY IIAHY 5,0 135
KonrTaktHas padora (KP): 0,34 9,3
Jlexmm (Jlek) 0,22 6
[Tpaktnyeckue 3anstus (I13) 0,11 3
CamocrositesbHas padora (CP) 4,42 119,25
Bua xouTpoJisi: 3a4er / Ik3amMeH 0,24 IK3AMEH
(6,45)

AHHOTanus padoveil NPOrpaMmbl AUCHUNIIHHBI
«HUctopus» (b1.5.03)

1 Heap qucuuniauHbl - GOPMUPOBAHUE Y CTYACHTOB KOMIUIEKCHOTO IMPEACTaBICHHS O
poli W MECT€ HCTOPHUH B CHCTEME TyMAaHUTApHBIX M COIMAIBHBIX HAyK, KYyJIbTYpPHO-
UCTOpHUYECKOM cBoeoOpaszun Poccum, ee mecTte BO BCEMHPHO-MCTOPHUECKOM TIpolecce, o0
OCOOCHHOCTSIX U OCHOBHBIX J3Tamax €€ HCTOPUYECKOTO Pa3BUTHS;, BBEIEHHE CTYJICHTOB B KPYr
UCTOPUYECKHX MPOOIIEM, CBSI3aHHBIX C 00J1aCTh0 OyAyIIel IpoQecCnOHaNbHOMN e TeTbHOCTH.

2. B pesyabrare wu3y4eHHMs] UCHHUIUVIMHBI O0y4YaWIUMIiCA MO MNporpamme
0akajaBpHUaTa q0JIKEH:
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Obnaoamse CIENYIOMUMU 00UeK)IbIMYPHLIMY KOMITETCHIIUSIMU:

- CIIOCOOHOCTh ~ AHAIM3UPOBATh  OCHOBHBIE  J3Tallbl W 3aKOHOMEPHOCTH
MCTOPUYECKOTO pa3BUTHs 00IIecTBa Ui OPMUpPOBaHUs rpaxaanckoi nosumun (OK-2);

- CIIOCOOHOCTh PabOTaTh B KOJUIEKTUBE, TOJCPAHTHO BOCIPHHUMATH COLMAIIBHEIC,
ITHUYECKHE, KOH(PECCHOHANIbHBIE U KYIbTypHbIe pasinuuus (OK-6).

3namo:

- OCHOBHBIC HallPaBICHUS, IPOOIEMbI U METOABI HCTOPUYECKOI HAYKH;

- OCHOBHBIE JTalbl W KIIOYEBBIE COOBITHA HcTOopun Poccum M Mupa; OCOOCHHOCTH
pa3BUTHSL POCCUHCKOIO TOCYJAapCTBA, BBIAAIOIIMXCS JAEITENCH OTEYeCTBEHHON M BceoOluein
HCTOPHH.

Ymems:

- COOTHOCHTH OOIIME HCTOPUYECKHE IPOIECChl W OTACNbHBbIC (DAKThI; BBIABIATH
CYIIECTBEHHBIC YEPThl MCTOPUYECKUX IMPOIECCOB, SBICHUM U COOBITHI; aHAIM3UPOBATH
COIMAJIbHO-3HAYNMBIE ITPOOIIEMBI;

- (dopmynupoBaTh M apryMEHTHPOBAHO OTCTAaWBaTh COOCTBEHHYIO IIO3UIHIO IO
Pa3IUYHBIM NIPOOIEMaM HCTOPHUH.

Braoemy:

- TIPEICTABICHUSIMH 00 HCTOPUU KaK HayKe, € MEeCTe B CHCTEME I'yMaHHTapHOTO
3HAHUS;

- IPE/ICTaBICHUAMHI 00 OCHOBHBIX ATanax B HCTOPUH YEJIOBEYECTBA M X XPOHOJIOTHY;

- KaTeropuaabHO-IIOHATUHHBIM aIlllapaToOM U3y4aeMOH IUCLUILUIMHBI;

- HABBIKAMU aHAJIN3a HCTOPUYECKUX UCTOYHUKOB.

3 Kparkoe coaep:xanue JUCUMILIHHbBI.

Monyns 1. ctopust B cucteMe colMalibHO-TYMaHUTApHBIX HayK. OCHOBBI METO0JIOTUU
ucropuyeckoit Hayku. OcoO€HHOCTH CTaHOBJIEHHUS TOCYAapCTBEHHOCTH B Poccun.

Mecro ucropum B cucreMe Hayk. lIpenmer mcropuueckoil Hayku. Ponp Teopum B
no3HaHuu npouioro. CynHocTs, GopMbl, GYHKIMHM HCTOPUYECKOTO 3HaHMs. VMCTOYHHMKHM 1O
OTEUYECTBEHHOM uCTOpuH, ux kiaccudukamus. Hcropuss Poccum — HeoThemiemas dYacThb
BCEMHMPHON UCTOpUH; 0011Iee U 0COOEHHOE B HICTOPUYECKOM Pa3BUTHH.

Hawano poccuiickoii rocynapctBeHHOCTH. KueBckas Pycb. OTHOKyIbTypHBIE U
COLIMAJIbHO-TIOJMTUYECKHUE NPOLECCHI CTAHOBJIEHHUS! POCCUMCKOM roCyaapCcTBEHHOCTH. [IpunsarTue
XPUCTHUAHCTBA.

Pycckue 3emnu B XII — nauane XVI BB. OGpa3zoBanue Poccuiickoro rocynapcrsa, ero
ucropuueckoe 3HadeHue. Poccnst B cepenune XVI — XVII BB.

Monyns 2. Poccuiickas umnepust B XVIII- nauane XX B.

Poccuiickoe rocymapctBo B XVIII Beke — Beke MOAECpHM3aLMU W IPOCBEIICHMUS.
Pedbopmer Ilerpa 1 kak mepBas NOMBITKA MOJAEPHM3ALMU CTpaHbl, €€ OCOOEHHOCTH.
®opmupoBanne Poccuiickoil mmiepuu. OCHOBHBIE HaIpaBICHUS «EBPOIEH3ALNN» CTPAHBI.
OBOIIOLIMS COLMAIBHON CTPYKTYpHI oOmmecTBa. [lanpHeimee pacmupenue rpanun Poccuiickoit
UMIIEPUH.

Poccust B XIX cronerun. Ilpomsimennsiii nepesopot B EBpone u Poccun: obmiee u
ocobenHoe. Baxkneiimue ycnoBus nepexoja Poccun k MHIycTpHalbHOMY OOIIECTBY — pEIICHUE
KPECTBSIHCKOI'O BOIIpOCca 51 OrpaHUYECHUE CcaMOJIepKaBHUsl. JUInTenbHOCTD,
HEIOCJIEe0BaTeNbHOCTh, LHMKJIMYHOCTh Ipouecca OypxkyasHoro pedopmupoBanus. Poib
CcyObeKTUBHOrO (hakTopa B MpeojojeHuH oTcraBaHus. Pedopmbl XIX Beka, MX 3HAYCHHE.
O6mecTBeHHbIe ABMKEeHUS B XIX Beke.

Poccus B Hauane XX Beka (1900 — 1917rr.). OcoOGeHHOCTH COLUATBHO-DKOHOMUYECKOTO
pazButusi Poccum B Hawanme XX Beka. OOBeKTHMBHas TOTPEOHOCTh HMHIYCTPHUATBHON
mozaepHuzanun Poccuu. CooTHomeHue nonautudyeckux cuin B Poccum B Hawane XX Beka.
Hapactanme kpusuca camonepxkaBusa. llepBas poccuiickas peBomtonus. OOpa3oBaHue
nosmMThdeckux napruil. ['ocymapcrBenHas nyma Hadana XX BEKa Kak IIEpBBIA  OIBIT
poccuiickoro napiamentapusma. CTONbIMMHCKAs arpapHas pedgopma. [lepBas mupoBas BoifHa 1
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yuactue B Heill Poccun. ®eBpanbckas peomonus 1917r. M KOpeHHbIE HM3MEHEHHUS B
MOJIMTUYECKON KU3HU CTPAHBI.

Moayns 3. OT cOBETCKOro rocyapcTsa k coBpeMenHoi Poccum.

dopMupoBaHUEe U CYIIHOCTh coBeTckoro ctposi (1917-1991rr.). IloaroroBka u mobeaa
OxTsi0pecKOr0 BOoOpYy:keHHOTO Bocctanusi B Ilerporpane. II Beepoccuiickuit cpe3n CoBeToB U
€ro peueHusi. JKOHOMHYECKas U COIMalIbHAs MOJUTHKA OOJIbIIEBUKOB. ['pakiaHCKas BOWHA U
uHocTpaHHas uHTepBeHims. Cynp0a u 3Hadenwme HOIla. YTBepkaeHue OIHONAPTHIHOMN
nosmtrdeckoi cuctembl. Obpazopanue CCCP. [Tonmutraeckas 60oppda B MapTHUH U TOCYIAPCTBE.
CCCP B roas! nepBbix msaTwiieTok (koner 20-x rr. — 30-e rr.). @opMupoBaHue pexxuMa JUIHOU
Bractu CTanMHa YU KOMAaHIHO-aJMUHUCTPATUBHON CHCTEMbl YIPABIEHUS TOCYIapCTBOM.
Buemnsis momutuka CCCP B 20-30-e rr. CCCP Bo BTOpOii MupoBoi U Benmkoi
OrtedecTBEHHOU BOiITHE. MI3MEHEHHE COOTHOIIECHHS CUJI B MUPE MOCIE BTOPO MUPOBOU BOMHBI.
Havano «xononnoii BolHb». TpyaHoctu mnocieBoeHHoro pasButus CCCP. VikecroueHue
MOJIMTUYECKOTO  PEeKMMa W UACOJNOrHYeckoro  KoHTpois. [lombiTku  OOHOBIEHUS
«rocyaapctBeHHOro counanuzMa». XX cbe3g KIICC u ocyxnenue kyiabra nuuHoctd CTalivHa.
«OrtTenenby B AyXOBHOU chepe. DkoHomHUeckue pedopMbl cepeauHbl 60-X ro/10B, TPUYUHBI
UX He3aBeplleHHOCTU. HapacTaHue KpU3HCHBIX SIBIEHMH B COBETCKOM oOmectBe B 70-e —
cepenune 80-x rogoB. Buemnss nonutuka CCCP B koH1e 60-x Havane 80-X IT.: OT pa3psaku K
000CTpeHuI0 MexAyHapoaHoW obOctaHoBkU. «llepecTpoiika»: CyIIHOCTb, LEIH, 33aJauH,
OCHOBHBIE 3Tanbl, pe3ynabTatsl. Pacmang CCCP. O6pazoBanue CHI'.

CraHoBlieHHE HOBOM POCCHICKON rocynapctBeHHOCTH (¢ 1991- mo Hactosiee Bpems).
JInbepanbHas KOHUENIMS pOCCUHMCKHX pedopm: mepexod K pbIHKY, (HOpMUPOBAHHE
rpakaaHckoro oOmiecTBa W MpaBoBOro rocyaapctBa. «lllokoBass Tepamus» 3KOHOMHUYECKHX
pepopm B Hauane 90-x romoB. Kouctutymus Poccuiickoit  ®@epeparuu  1993r.
MexHanuoHanbHble oTHOWEHUs. [lonuTndyeckue maptTuu U oOIIeCTBEHHBIE JABIMKEeHUs Poccun
Ha coBpeMeHHOM »otane. Poccus Ha mytw MmoaepHu3anmu. Poccuss B cucreMe MHUPOBOH
HSKOHOMHUKH U MEXITYHAPOJHBIX CBSI3EH.

OOu1ee konuyecTBO MoayJel — 3.

4 O0beM y4eOHOH JUCHUIJIMHBI

Bunsl yueOHol paboThl B 3auerHbIX B akanem.
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCHUILJIMHBI 10 Y4eOHOMY IUIAHY 4,0 144
KonraktHas patora (KP): 0,34 12,4
Jlexruu (JIek) 0,22 8
[Tpaktuueckue 3anstus (I13) 0,11 4
CamocrositesbHas padora (CP): 3,42 123
[ToaroToBka K KOHTPOJIBHBIM padboTaM 0,28 10
Pedepar / acce 0,56 20
CamocTosITeTbHOE U3YYEHUE TUCIUILIUHBI 2,58 93
Buja konTposi: 3a4eTr/3K3aMeH 0,24 IK3aMeH
(8.6)
Bunel yue6HoI paboTh B 3auetHbIX B actponom.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 4,0 108
KonrTaktHas padora (KP): 0,34 9,3
Jlexumm (Jlek) 0,22 6
[Tpaxtrueckue 3ansatus (I13) 0,11 3
CamocrositesabHas padora (CP): 3,42 92,25
IToaroToBka K KOHTPOJILHBIM paboTam 0,28 7,50
Pedepar / acce 0,56 15
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CaMoCTOSATETbHOE N3YYCHUE TUCITUTUINHBI 0,83 69,75

Buja konTpoJisi: 3a4er/3K3aMeH 0,24 IK3aMeH
(6,45)

AHHOTAIUsA padoyeil NPOrpaMmMbl JUCUUILIIHMHbBI
«®u3uueckasi KyJabtypa u ciopt» (b1.5.04)

1 Henap AMCHUMIUIMHBI: OBJIAJICHHME METOJOJOTHEH HAyYyHOro MO3HAHWS (U3UYECKOU
KyJIbTYpbl M CIOpTa; CHCTEMOM IPAKTUUYECKUX YMEHUH U HaBBIKOB, OOECIEUMBAIOIINX
COBEpIICHCTBOBAHUE MCUXO(U3UUECKUX CIOCOOHOCTEW; 3HAHME HCTOPUYECKHX, HAYYHBIX H
NEIarOrMYecKuX OCHOB (DM3MYECKOM KyJIbTYpbl, CIOpPTa M 3J0pOBOrO 00pasza >KHU3HH;
dbopMupoBaHHE  MOTHMBALIMOHHO-IIEHHOCTHOTO  OTHOLIEHHS K  (U3MYecKOH  KyIbType,
(u3nUIecKOMY COBEPIICHCTBOBAHHIO U CAMOBOCITUTAHUIO, YCTAHOBKA Ha 3I0POBBIN 00pa3 )KU3HH.

2 B pe3yabrare u3yYeHHMs AUCHHUILUVIMHBI OOy4YamoumIuiici MO0 mporpamme
0akajiaBpuaTa J10JI/KeH:

Obnaoams crnenyromumu o0mekyasTypHbiMU (OK) KoMneTeHIusIMu:

—  CIIOCOOHOCTBIO K caMoopraHu3anuu u camoodpaszosanuto (OK-7);

—  CHOCOOHOCTBIO HCIIOJIb30BAaTh METOJABI U CpencTBAa (PU3MYECKOW KYyJIbTYphl IS

obecreyeHus OTHOICHHOM colMaIbHOM U podeccronanbHoi aestensHoctd (OK-8).

3namy:

—  HayyYyHO-TIPaKTUYECKHE OCHOBBI (U3UYECKON KyJIbTYpbl M CIOPTa, Typu3Ma u

3JI0pPOBOTO 00pa3a KU3HHU,

—  COLHMaJIbHO-OMOJIOTHYECKHE OCHOBBI (PU3UUYECKOM KYIbTYPHI U CIOPTA;

—  HCTOPHYECKHE OCHOBBI (PU3NYECKON KYIbTYpPHI U CIIOPTA;

—  HCTOpHIO (U3UYECKOH KyIbTYpbl M CIIOPTa, UMETHh IPEICTABICHUE O 3HAYUMBIX

CHOPTUBHBIX COOBITHSAX HE TOJBKO CBOEW CTPaHbI, HO U MHUPOBOTO YPOBHSI; Ba)KHEUIINE

JOCTHKEHUS B 00J1aCTH CIIOPTA;

— cnoprtuBHble Tpaauuuu MXTU-PXTY um. [I.1. MenneneeBa, HIOMHUTh O MOJABUTAX

CIIOPTCMEHOB B ro/ibl Benukoit oredecTBeHHOM BOMHBI 1941-1945 rT.

Ymemy:

—  TPUMEHSATH MOJIyYE€HHbIE TEOPETUYECKUE 3HAHUS B MIOBCEHEBHON, 00pa30BaTEIbHOMN

1 Ipo(heCCUOHATILHON e TENIbHOCTH;

—  CaMOCTOSITEJIBHO COBEPILIEHCTBOBaTh M pa3BUBAaTh CBOM KYJIbTYPHBIM YpOBEHb B

o0acTu ucTopuu PU3NYECKON KYIbTYPHI U CIIOPTA,

—  ONepupoBaTh TEMATUYECKUM IOHATHUIHBIM amnmnapaToM COBPEMEHHOW (u3nueckoit

KYJBTHI U CIIOPTA;

—  BBINOJNHITH 3a/IaHUs, CBSI3aHHBIE C CAMOCTOSITENBHBIM aHAU30M M 00pabOTKOMH

nH(pOpMAaLIUY MO U3yYaeMbIM TEMaM.

Braoems:

— HaBBIKAMH KPUTHUYECKOTO MBIIUICHUs, OO0OOIIeHUsT W aHaimu3a uH(opMaIumu,

MTOCTAaHOBKH LIE€JIM U BHIOOPA MTYyTH €€ JOCTHKCHUS,;

—  HCIONB30BaTh (PHU3KYIbTYPHO-O3I0POBUTENBHYIO JESITEIbHOCTh IS YKPEIUICHUS

3JI0POBbsI, JOCTHXKEHHSI KU3HEHHBIX U MPO(ECCHOHABHBIX LIEeH;

— Metofamu QuiiococKoro Mo3HaHusl, HaBbIKAMU PEQIIEKCHH.

3 Kparkoe coapep:xanue JTUCUMILIHHbI

Jucuunnuaa (Moaynu) no «®Pu3nueckol KyJabType U CIOPTY» pPEaTU3yIOTCs B paMKax
6a3oBoii yactu bioka 1 «Jucuumiauuel (MOZYJIM)» MporpaMMbl OakajgaBpuara B oObeme 72
aKaJeMUIecKuX 9acoB / 54 acTp. 4. (2 3a4eTHbBIE €AUHULIBI) TIPH 3d0UHOU (hopme 0OyueHun.

[TporpamMma paccunTaHa Ha U3y4yeHHUE AUCLUILIMHBI B TEYEHHUE IBYX CEMECTPOB (2-T0 U 6-
ro), Mpeanojaraer, 4ro OOydarolMecs MOJy4YaroT TEOPETHYECKYI0 MOArOTOBKY B 00JacTu
«®Du3nueckas KylIbTypa U CIIOPT».
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Pa3nessl iucunJIMHbI 1 BUABI 3aHATHI

Mopyins HasBanue monyns Bcero, Yacos
aKaj.4/3.ell. I1P CP 3AY
1. [Tpenmer «Pu3nveckas KyJabTypa u 36/13.en. 6 26 4

criopt». CriopT u noasur. Mcropus
CIIOPTUBHBIX OOMIECTB CTPAHBI

2 Crnopt Beiciux goctmwkenuid. Ucropust | 36 /1 3.ex. 6 26 4
OMUMIUNACKUX, MAPATUMIUNACKUX,
CIIENUATBLHBIX, TeDIUMITUACKUX UTP

Bcero uacos 12 12 52 8
Monyib Haszsanue moyist Bcero, Yacos
acTp.4/3.e. I1P CP KP
1. [Tpenmer «®Pusnueckas KyibTypa u 27/13.en. 45 19,5 3

ciopt». Criopt u oasur. Ucropus

CIIOPTHBHBIX OOIIECTB CTPAHBI

2 Cropt BeicIuX JocTrokeHuid. Mcropus | 27 /1 3.em. 45 19,5 3

OnuMOUNRCKUX, TapaTUMIUUCKUX,

CHCIUAIBHBIX, IeQIMMITUHACKHUX UTP
Bcero yacon 54 9 39 6

Kaxabiii Moay/ib nporpaMMbl HMeeT CTPYKTYPY:
- IPAKTUYECKHUE 3aHATHS (B BUJIE JIEKIIMOHHO-TIPAKTUYECKON paboThl);
- IPaKTUYECKUH pa3zen (AoMallHee 3a/laHie — CaMOCTOsATeNbHAas paboTa CTyIEHTOB);
- KOHTpobHEIH pasznen (KP) — 3auer.

Teopernueckuii pazgen GopMUpyeT CUCTEMY HAyYHO-IIPAKTHYECKMX U CIELUANbHBIX
3HaHUM, HEOOXONMMBIX JUIsi TIOHMMAaHUS MPHUPOAHBIX M  COLHUAIbHBIX  IPOIECCOB
(byHKIMOHUPOBAaHUS (PU3MUECKON KYyJIbTYPhI OOILIECTBAa M JMYHOCTH, YMEHMS UX aJalTHBHOIO
TBOPYECKOTO  HMCIOJB30BAaHUS Ul JIMYHOCTHOTO M MPO(PECCHOHANBHOIO  Pa3BUTHUS;
CaMOCOBEpILEHCTBOBAHMS, OpPraHU3allli 3J0POBOTO 00pa3a *KHM3HH NPH BBHIOJHEHUU y4eOHOM,
npoheccCuoHaNBbHON U COLIMOKYJIBTYPHOH 1€ATEIbHOCTH.

CamocTosiTe1bHasi padoTa mpeaycMaTpuBaeT U3ydeHHE OCHOBHBIX METOJOB M CIOCOOOB
bopMupoBaHUs Yy4e€OHBIX, MPOPECCHOHATIBHBIX M JKU3HEHHBIX YMEHMH M HaBBIKOB CpPEICTBAMHU
(bu3n4ecKoil KyIbTypHhl U CIIOpTA.

Konrtpoabnblii pasaen. Kpurepuem ycHnemHOCTH OCBOEHHUS ydeOHOro marepuana
ABJIIETCSL OLIEHKA NPENOAABATENsl, YUUTHIBAIOLIAs CBOEBPEMEHHOCTh BBINOJHEHUS JOMAIIHUX
3aJaHUu, YETKOCTh M TOJHOLIEHHOCTb BBINOJHEHUS KOHTPOJIBHBIX paboOT, 3HAHUU
TEOPETUYECKOI0 pa3zeiia IporpaMMbl

4 O0beM yueOHO# JUCUMIIIIMHBI

B B I VI
Bunel yue6HOM paboThI 3a4ETHBIX | AKaJeM. | CeMecTp | ceMecTp
CIMHUIAX | Yacax
Oo6masi TpyA0eMKOCTh TUCIHHIJIHHBI 0 2,0 72 1,0 3.ex. | 1,0 3.enm.
y4eOHOMY ILIAHY 36 yac. | 36 uac.
Konrakthas pa6ora (KP): 1,78 72 36 36
[Mpaktrueckue 3austus (I1P) 0,34 12 6 6
CamocrositeabHas padora (CP): 1,44 52 26 26
Bun konTpoJs: 0.22 8 3auer 3auer
3a4eT / IK3aMeH ’ 4 (4)
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B B I VI
Bunsr yae6HoI paboTh 3aUETHBIX | ACTPOHOM. | CEMECTp | CEMECTP
eIMHUIIAX qacax
Oo6mas TpyA0eMKOCTh TUCIHUIJIHHBI 10 2,0 54 1,0 3.ex. | 1,0 3.en.
y4eOHOMY IIAHY 27 vac. | 27 yac.
Konrakthas pa6ora (KP): 1,78 o4 27 27
[Tpaktuyeckue 3ausatus (I13) 0,34 9 4.5 4.5
CamocrosiTeabHas padora (CP): 1,44 39 19,5 19,5
Buja xoHTpoJIsi: 3a4eT / 3K3aMeH 0,22 6 3?;; T 322;; T

AHHOTanuA padoyeil NPOrpaMMbl AU CHUNIMHBI

«Maremaruka» (b1.5.05)

1 Heabto (ucUMMJIMHBI - (OPMUPOBAHUE Y CTYJECHTOB CUCTEMbI OCHOBHBIX MOHSTHH,
UCIOJB3YEMBIX JUISI TOCTPOEHHS BAKHEMIIMX MATEMaTHUYECKUX MOJENeH, U  yMEHHs
HCII0JIb30BaTh MaTEMAaTUYECKHE METO/IbI JIJIsl OMMCAHUS PA3IMYHBIX IIPOLECCOB.

2 B pe3yabtare u3y4eHusi JAUCHUILVIMHBI O00yvyalolmiics 10 Nporpamme
0akaJjiaBpUaTa J0JIKeH:

Obaadamy crienyronmmu odrenpodeccuonababiMu  KomiteTeHmmssMu (OITK):

- CIOCOOHOCTBIO  HCIOJIB30BAaTh  OCHOBHBIE  3aKOHBI ~ €CTECTBEHHOHAYUYHBIX
TUCIUIUIMH B TPO(EeCCHOHANBHOM NIEATENbHOCTH, MPUMEHSATH METOABl MaTeMaTHYeCKOTO
aHaJIM3a U MOJICIIMPOBAHUS, TEOPETHYCCKOTO U IKCIIepUMeHTaIbHOro uccienosanus (OI1K-2).

3namo:

- OCHOBBl  Ju((HepeHIHnaIbHOTO U MHTETPATBHOTO McUucieHus, auddepeHnnanbHbx
YpaBHEHU;

- MaTeMaTU4YeCKUe TEOPUH U METO/bI, JIKAIIIE B OCHOBE IMOCTPOEHUSI MaTeMaTHUYECKUX
MOJICIICH;

- OCHOBBI IPUMEHEHUS] MATEMAaTUYECKUX MOJIeNIell U METO/I0B.

Ymemn:

- BbIOMpaTh MaTEMaTUYECKUE METObI, IPUTOHBIE JJIsl PEILIEHUs] KOHKPETHOM 3aauu;

- HCII0JIb30BaTh MAaTEMAaTUYECKUE TIOHTHS, METOBI M MOJIENH JIJIsl ONIMCAHUS Pa3IMYHbIX
IIPOLIECCOB;

- BBIABIIIT MaTeMaTUYECKUE 3aKOHOMEPHOCTH, JIEKAIIUE B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

- HCIIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTUUYECKOI 00pabOTKH JaHHBIX;

- IPUMEHSTh MaTeMaTHYeCKHE 3HAHUS HAa MEXIUCIUIUIMHAPHOM YPOBHE.

Bnaodemu:

- OCHOBaMHU (pyHJaMEHTAJIbHbIX MaTeMaTUYECKUX TEOPUIl W HaBBIKAMM HCIOJb30BaHUS
MaTEMaTUYECKOTO anmnapara;

- METOJIJaMH CTaTUCTUYECKOW 00pabOoTKU MH(pOPMAIIUH.

3 Kpartkoe coaep:kanne QTUCIHUNIHHBI:

1 cemectp

1.BBenenue.

[Ipenmer n Metoapl maTeMatnku. OnHcCaHWE OCHOBHBIX pa3nenoB Kypca. [IpaBuna u
TpeOOBaHUs MPU U3YUEHUH Kypca.

2. DneMeHTHI areOphl.

UucnoBble MHOXKeECTBa, KoMiuiekcHble uucia. Omnpenenurtenu I[I m Il mopsakos.
BekTopbl: OCHOBHBIE MOHATHSA, CKAIIPHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEICHUS BEKTOPOB.
AHanuThueckas reoMeTpHs: IpsMasi Ha IIockoctd, Kpusble Il mopsaka. Matpuusl: aeiicTBus
HaJ MaTpULlaMH, MPUBEJCHHUE K CTyleH4YaroMy Buay u Buay ['aycca. Panr marpuisl. OOpatHast
marpunia. Teopema Kponekepa-Kanmennu. Pemenune cucteM nMHEHHBIX —anreOpanyecKux
ypaBHeHU. COOCTBEHHBIE Ynciia U BEeKTOphI. KBagpaTuaHbie (OpMBI.
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3. ®dysknus oxHoit nepemennoil. [Ipenen ¢pynkuuu. HempepslBHOCTE hyHKIINY.

Oynaknusg. CrnocoOwl 3amanus Gynkmuu. Ilpenen gyHkmuum B Touke. OIMHOCTOpPOHHHUE
npeznensl. [Ipenenst Ha 6eckoHeyHOCTH. beckoHeYHO Mamble 1 OECKOHEUHO OobIue (QyHKIHH,
UX CBOMCTBAa M B3aWMHas cBs3b. CBoMcTBa mpenenoB. llepBelii U BTOpOH 3amedaTesibHbIE
npenensl. HempepblBHOCTh (YHKIIMM B TOYKe W Ha mpoMmexyTtke. CBoiictBa (yHKIUH,
HEMpepbIBHBIX Ha OTpe3kax. Touku pa3ppiBa GYHKIMU U UX KJIaCCH(PUKALIHA.

4. IuddepeHnnanbHOe UCUUCTICHUE (PYHKIIMHA OHOHN MMEePEMEHHOM.

[Ipow3BogHass (yHKIMHM, €€ TeOMETPUUECKHMH M MeXaHu4eckud cMmbici. [lpaBuia
muddepenimpoBanus. Tabnuua OCHOBHBIX mNpou3BoAHBIX. Juddepenuman ¢yHkum, ero
OPUMEHEHU K MNpUOIMKEHHBIM  BblUMCIEHUSAM. HBapumaHTHOCTH  (OpPMBI  [IE€PBOTO
mupdepennmana. [IpowsBomnas cinoxHOW QyHknun. JuddepeHunpyeMocts (QyHKIUU:
olpesielieHue, TEeOopeMbl O CBA3M JU(PHEpEeHIUPYEMOCTH C  HENPEphIBHOCTBIO U C
CylIecTBOBaHHEM Npou3BogHON. OcHOBHBIE TeopeMbl AuddepeHnnanbHoro ncuncinenus: Poss,
Jlarpanxa, Komm. IlpaBuno Jlonutans (packpbiTue HeomnpeneneHHocTel). IIpousBonnble
BBICHINX TOPSIKOB. JIoKanbHBIH dkcTpeMyM (yHKIHH. HeoOXoaumple U JOCTaTOUYHBIE YCIOBUS
skcTpemyMa. [IpaBuno uccinenoBanusi (YHKIMM Ha MOHOTOHHOCTh W 3KCTpemyM. IlpusHaku
BBIITYKJIOCTH ¥ BOTHYTOCTH (QyHKIMHU. Touku nepernba. Heobxonmmoe u 10CTaTOUHOE YCIOBUS
nepern6a. AcuMNTOTHl (YHKIMH, HMX BHIbl M CIOCOOBI HaxoxjaeHus. OOmas cxema
uccleToBaHus (DYHKIIHA, TOCTPOCHHUE UX TPAPHKOB.

5. MHTerpanbHoe ncunciaeHne GyHKIUU OAHON IepeMEHHOM.

[TepBooOpasnas ¢ynkuusa. HeonpeneneHHbI WHTETpad W €ro CBOWCTBa. Tabnmia
OCHOBHBIX HMHTErpajioB. MeToJsl HMHTErpUPOBAHMS: HEMOCPEICTBEHHOE HWHTErPUPOBAHUE,
MHTETPUPOBAHUE [TOICTAHOBKOM, MHTErpUpOBaHUE MO YacTsAM. HTerpupoBaHue paloHaIbHbIX
npoOeit. MHTerpupoBaHue HEKOTOPBIX HPPALMOHAIBHBIX M TPUTOHOMETPUYECKHX (DYHKIHUI.
OmnpeneneHHbIl UHTETpall, €ro reoMeTpuueckuii cMpicil. CBONCTBA OMPEEIEHHOTO MHTErpaa.
®opmyna Hetorona-Jleitouuna. Teopema o0 cpeaHeM 3HAYCHMH. 3aMeHa MEPEMEHHON u
MHTETPUPOBAHUE 110 4YAaCTSIM B OINpEJeIEHHOM uHTerpane. llpunoikeHus omnpeneneHHoro
MHTErpaja K BBIUMCIECHUIO IUIoIanel miockux ¢uryp. I[ToHaTne HecOOCTBEHHBIX MHTErPAJIOB:
orpezieNieHus, CBOWCTBA, METObI BEIUMCIICHHUS.

2 cemecTp

1. Inddepenimansioe ucurcienne (PyHKIUN HECKOIBKUX TEPEMEHHBIX. DJIEMEHTHl TEOPUH
TIOJIS.

@yHKIMM ABYX U 0ojiee MepeMEeHHBIX: OIpejeseHne, o0aacTb OonpeaenacHus, o0nacTb
U3MEHEHMs, TeOMeTpHuecKas HMHTeprperanusi, JUHUM ypoBHA. Ilpenen ¢yHKkuMM B TOUKe.
UYactHble mpou3BoAHbIE (Ha mpuMepe (QYHKIUM JABYX HepeMeHHBIX). Juddepennupyemocts
(GYHKLIMU HECKOJIbKMX TepeMeHHbIX. Jlocrarounsle ycnoBus auddepenuupyemoctu. [lomnas
npousBogHas. [IpousBonnas crnoxHodt ¢Qynkuuu. [lomueni guddepenunan. MHBaprHaHTHOCTD
noigHoro  jguddepeHnuana.  AHATUTUYECKMM  Npu3HaK  monHoro  auddepenuunana.
HuddepenumpoBanre (QyHKIMM OJHONM M JIBYX IE€PEMEHHBIX, 33JaHHOM HesBHO. YacTHbIe
IOPOM3BOJIHBIE U TOJIHBIE JU(depeHanbl BBICIINX TMOPSAKOB. TeopeMa O paBEHCTBE
CMEIIaHHBIX MPOU3BOAHBIX (AN (YHKUMM JBYX NEpeMEHHBIX). JIoKanabHBIE ASKCTPEMYMBI
(GyHKIMU JIByX NEPEMEHHBIX: HEOOXOAUMOE U JOCTATOYHOE YCJOBUS IKCTpeMyMa. Y CIOBHBIH
sKcTpeMyM (MeToa MHOXKUTeNel Jlarpanxka). Haubompiiee u HanMeHbllee 3HaUeHHE QYHKIIUHA B
3aMKHYTOH oOmacti. OcHOBHblEe MOHATHS Teopuu mnons. CkanspHoe mone. [loBepxHoctu u
auHuM ypoBHs. [IponsBogHas mo HampaBiieHUI0. ['pagueHT CKaJspHOro IMOJsl U €ro CBOWCTBA.
Bexropnoe nosne. JluBeprenuus nonst. Porop nomns. CsA3b MeXIy IpaJUeHTOM U IPOU3BOIHON
10 HaIlPaBJICHUIO.
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2. KpaTtHble unTerpaisl. /[BoitHOI MHTErpall: onpeAeeHue, FTEOMETPUUECKUI CMBICH,
CBOICTBA. Bprunicienue 1BOMHOrO MHTErpaja B IEKapTOBOM U MOJISIPHON CHCTEMaxX KOOPIUHAT
Wurerpain Ilyaccona. TpoitHOM HHTErpall: ONIPEAEICHUE, TEOMETPUYECKUNA CMBICI, CBOMCTBA.
Brruucnenue tpoiiHoro unrerpania. [lpunosxkenust JBOMHOTO U TPOMHOTO MHTErPAJIOB.

3. KpuBoiinHeliHbIE U IOBEPXHOCTHBIE UHTETPAJIBI.

KpuBoMHENHBIM MHTErpal MO KOOpAMHATAM: OIPENEICHHUE, CBOMCTBA, BBIYMCIICHUE.
Pabora B cunoBom nose. @opmyna I'puna. KpuBonnHelinble MHTErpajibl, HE 3aBUCSILUE OT IIYTH
uHTerpupoBanus. IloteHunanbHas QyHKIMs, NOTeHIUalIbHOE nosie. [oHsATHEe MOBEPXHOCTHOIO
unrerpana. [lotok Bektopa uepe3 moBepxHocTb. Teopema I'aycca-Octporpanckoro. @opmyna
Crokca.

3 cemecTp

1. Jubdepennnanbapie ypaBHEHHS TIEPBOTO TOPSIKA.

Juddepennmanbaple  ypaBHEHUS: TOPSIOK, pPEUICHHWE, TEOopeMa CYIIECTBOBAHUS H
€IMHCTBEHHOCTH peleHus. 3anada Komm. YpaBHeHHs C pa3feiOIIUMUCH IEPEMEHHBIMU.
Opnoponueie muddepeHnranbHble ypaBHeHus. JIuHelHble audQepeHranbHple ypaBHEHUs
HEPBOTrO MOPsAJKa. Y PaBHEHUS B MOJHBIX TuddepenHnanax. IHTerpupyromuii MHOXUTEb.

2. Juddeperunanpapie ypaBHEHHS BTOPOTO U N-TO MOPSAKA.

Juddepenunanbable ypaBHEHUs] BTOPOTO MOPSJIKA, JONYCKAIOLINE TOHMKEHUE MOpsAKa.
Jluneitapie muddepeHnraIbHbie YpaBHEHHS BTOporo nopsaka. CoiicTBa pemeHui. JInHelHas
He3aBUCUMOCTb QyHKUui. Onpenenurens BpoHnckoro. CTpykTypa o0Iiero pemeHus JMHEeHHOro
muddepeHraIbHbple  ypaBHEHHS BTOPOTrO mopsaka. DyHAaMeHTalbHas CUCTEMa pEIICHH.
Jlunelinple ofgHOpOAHBbIE AUDdepeHnranbHble ypaBHEHUs BTOPOrO MOPsIKA C MOCTOSHHBIMU
ko3 dunmeHTaMu: mocrpoeHue odmero pemenus. Meron Dinepa. JInHeliHbIe HEOTHOPOTHBIE
TuddepeHmaIbHble YpaBHEHUS BTOPOTrO HOPsi/IKa ¢ HOCTOSHHBIMU K03 duuuentamu. OOuiee u
YacTHOE PEeIlIeHUs] HEOJAHOPOIHBIX ypaBHEeHUH. JIuHeliHble nudepeHnanbable ypaBHEHHUs N-TO
HOpsi/IKa: CBOMCTBA peIIeHUH, TEOpeMbl O CTPYKType OOLIero pemeHus, MEeTOJA BapHaluu
NOCTOSIHHBIX. JIuHelHble nud¢depeHIranbHble ypaBHEHUS N-TO TOpSAAKa C IOCTOSHHBIMU
K03 punreHTaMu. AITOPUTM ITOCTPOEHUS OOILET0 peIIeHHs..

3. Cucremsl auddepeHunanbHeIX ypaBHeHUH. Cuctemsl nuddepeHanibHbIX
YpaBHEHMH IMEpBOro Mopsijaka: OOIIMe MOHATHs, TEOpeMa CYIECTBOBAHUS U €IMHCTBEHHOCTU
obuiero pemieHus. Cuctembl JTUHEWHBIX IU(pdepeHINaTbHbIX YpaBHEHUN MEpBOro MOpsKa:
MHTETPUPOBAaHNE METOZOM HCKItoUeHHUs. CUCTeMBl JIMHENHHBIX JU(PepeHINaTbHbIX YPaBHEHUN
NEpPBOro0 MOpSAJKA: CBOMCTBA pELIEHUH, TEOPEMbl O CTPYKType OOIIEro pemieHus, METO]
BapyalluM  NOCTOSHHBIX.  CHCTEMBl  JMHEMHBIX  OJHOPOAHBIX M HEOAHOPOIHBIX
mubdepeHIMaNbHbIX YpaBHEHUH C IOCTOSHHBIMM KO3(DQUIMEHTaMU. DJIEeMEHThl TEOopuu
yCTOMUMBOCTH. MeTOIbl UNCIIEHHOTO peteHus AuddepeHnnanbHbIX ypaBHEHUH.

4. YucnoBble M QYHKIIMOHAIbHbBIE PSJIBI.

YucnoBele psAbl: OCHOBHBIE IOHSTHS, CBOMCTBA CXOJSIIUXCS PSAJOB, HEOOXOIMMBIH
MPU3HAK CXOAMMOCTH. ['apmonunueckuil pan. Psaasr [{upuxne. IIpu3zHaku cpaBHEHHs PSAOB C
NOJIOXKUTENbHBIME uiieHaMu. [IpusHak [lanambepa. MHTerpanbHblii U paJuKalbHBIA MPU3HAKU
Kommu. 3nakouepenyromuecs: psiapl: npu3Hak JleiOHuia. 3HaKONIEpEMEHHBIE PSIbI: TOHSATHUS
abCOMIOTHOW W YCJIOBHOM CXOJMMOCTH, NpPU3HAK aOCONIOTHOM CXOJUMOCTH, CBOWCTBA
aOCOJIIOTHO W YCIIOBHO CXOJISIIITUXCSI PSIIOB.

DyHKIIMOHAIBHBIE PSAAbl: OCHOBHbIE MOHATHS, 0071acTh cX0AUMOCTU. CTENEeHHBIE PSIIbL:
paauyc, WHTEpBal, ob6macTh cxomaumocTd. CBOWMCTBA CTENMEHHBIX psnoB. Psapr Teinopa u
MakiopeHa: CBOICTBa, YCIOBHE CXOAMMOCTH psifa K MCXOAHOH (YHKIMHM, OCHOBHBIE
pazioxeHus. Paznoxkenue GyHKIMM B psg MakiopeHa ¢ MOMOIIBI0O OCHOBHBIX Pa3JIOKEHM.
['maBHOe 3HaueHue QyHKUMU. OKBUBaNEHTHbIC (yHKuuu. llpumenenue psgos Teitopa u
MakxmnopeHa Ji1si BBIYMCIICHUS IIPEIENOB.
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5. 3aximouenue. Mcnonp3zoBaHre MaTeMaTHUYECKUX METOJOB B IPAKTUYECKON

NEeSITETTHHOCTH.
4 O0beM y4eOHOH TUCHHUIIINHBI
Bunast yueOHoI paboThI B 3aueTHbIX B akanewm.
€IMHUIIAX qacax
O0mas TPyA0eMKOCTh TUCIHHUIIJIMHBI 10 Y4eOHOMY IJIAHY 15,0 540
KonraktHas pa6ora (KP): 1,36 49,0
Jlexiuu (Jlek) 0,66 24
ITpaxtrueckue 3ansatus (I13) 0,66 24
CamocrositesbHas padora (CP) 13,06 470
3ayer
Buj KoHTpoJIsA: 3a4eT / IK3aMeH 0,58 (3,8),3x3amen
(17,2)
B ToM unciie mo cemecrpam:
1 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 5,0 180
KonTaktHas padora (KP): 0,46 16,4
Jlexmm (Jlek) 0,22 8
[Tpaktuyeckue 3anstus (I13) 0,22 8
CamocrosiTe;ibHasi padora (CP): 4,30 155
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,24 31((38aga)en
2 ceMecTp
O01as TPy10€eMKOCTh B ceMecTpe 4,0 144
Konrakthas patora (KP): 0,45 16,2
Jlexruu (JIek) 0,22 8
[Tpaktnueckue 3anstus (I13) 0,22 8
CamocrositenbHas padora (CP) 3,44 124
Buja konTpoJisi: 3a4er / 3k3amMeH 0,11 3auer (3,8)
3 cemecTp
O01mas TPyA0eMKOCTh B ceMecTpe 6,0 216
Konrakthas patora (KP): 0,46 16,4
Jlexruu (JIek) 0,22 8
[Tpaktnyeckue 3anstus (I13) 0,22 8
CamocrositesnbHas padora (CP) 5,30 191
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,24 sk3amen(8,6)
Bunael yue6HOM paboThI B 3auernsix | B acTtpoHOM.
eIMHUIIAX qacax
O01as TPyA10eMKOCTh THCHUILIHHBI 110 Y4€OHOMY IJIAHY 15,0 405
Konrakthas pa6ora (KP): 1,36 36,75
Jlexrum (JIek) 0,66 18
[Tpaktnyeckue 3anstus (I13) 0,66 18
CamocrositesbHas padora (CP) 13,06 352,5
3auer (2,85)
Buja konTpoJsi: 3a4er / 3k3aMeH 0,58 IK3aMeH
(12,9)

B TOoM umciie mo cemecTpam:

1 cemecTp

Bunast yueOHol paboThI

B 3aueTHBIX
eIUHUIIAX

B actponom.
Jacax
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Oo6mas Tpy10eMKOCTh B CeMecTpe 5,0 135
KonTaktHas padora (KP): 0,46 12,3
Jlexmn (Jlek) 0,22 6
[TpakTueckue 3anrstust (I13) 0,22 6
CamocrositesibHas padora (CP) 4,30 116,25
Buja konTpoJsi: 3a4er / 3k3amMeH 0,24 31;;1“;;“
2 ceMecTp
OO0mas TPy10eMKOCTh B CeMeCTpe 4,0 108
KonraktHas pa6ora (KP): 0,45 12,15
Jlexiuu (Jlek) 0,22 6
ITpaktrueckue 3ansatus (113) 0,22 6
CamocrositeanHas pa6ora (CP) 3,44 93
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,11 3adert (2,85)
3 cemecTp
Oo0mas TPy10eMKOCTh B CEMeCTpe 6,0 162
KonrakTHas pa6ora (KP): 0,46 12,3
Jlexruu (JIek) 0,22 6
[Tpaktuueckue 3anstus (I13) 0,22 6
CamocrositesnHas pa6ora (CP) 5,30 143,25
Bua xonTpoJs: 3auer / IK3aMeH 0,24 31;;?41‘;“

AHHOTanus pado4yel NPOrpaMmMbl M CHHUILIHHbI

«Audopmaruka» (51.5.06)

1 Heap aucuumiIMHbl — TnpuoOpereHHe O0a30BBIX 3HAHUH O COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHAX, a TaKX€ YMEHMH M NpPaKTMYECKMX HaBBIKOB B o01acTu
UHPOPMATUKH, HCHOIb3YEMBIX IMPH PEIICHUM HAayYHbIX M HPAKTUYECKUX BBIYMCIUTEIBHBIX
3a/1a4 CTy/ICHTaMU BCEX CIEeLUaTbHOCTEH.

2 B pe3yabTrare u3y4YeHHusl JUCHUIVIMHBI O0y4YalOIMiic 10 Nporpamme
0akaJiaBpuaTa J10JI/KeH:

Obnaoamy cnenyromumu odenpodeccuonanbHpiMu komnereHuusmu (OI1K):

- CHOCOOHOCTBIO pelllaTh CTaHJApTHBIE 3a/ladl MpPO(EecCHOHAIBHON NeATENbHOCTH Ha
OCHOBE MH(OPMAIIMOHHON U OMOIMOrpaduecKoi KylIbTyphl ¢ IPUMEHEHUEM HH()OPMAIMOHHO-
KOMMYHHKAIIIOHHBIX TEXHOJOTMH M C Yy4Ye€TOM OCHOBHBIX TpeOoBaHUN WH(GOPMaIMOHHOMN
6e3onacuoctu (OITK-1).

3namo:

- cBOiicTBa MH(OPMAIUH, CIOCOOBI €€ XpaHeHHs U 00pabOTKH;

- CTPYKTYPY, IPHUHIIUIBEI paOOTHI 1 OCHOBHBIE BO3MOXHOCTH DBM;

- TOTOJIOTHIO ¥ ApXUTEKTYPY BBIUNCIUTEIbHBIX CETEH;

- IPUHIIMIIBI a/IpeCcalliy M0JIb30BaTeNeH, KOMIIBIOTEPOB U PECYPCOB B ceTH MHTepHeT;

- pa3nuyatk U pacmudpoBsiBaTh [P — agpec, ToMeHHOE UMsI KOMITIBIOTEPA;

- a TaKKe BIJIAJIeTh HABbIKAMHU CaMOCTOSITEIBHOTO PpEIIeHMs] 3a7ady Ha KOMIIBIOTEpE,
BKJTIOYAIOIIME TOCTAaHOBKY 33/1a4M, pa3pabOoTKy alropuT™Ma U OLEHKY ero 3¢ ()eKTUBHOCTH;

- CTPYKTYpPY, IPUHIUIEI paOOTH 1 OCHOBHBIE BO3MOKHOCTH DBM;

- OCHOBHBIE THIIbI AJITOPUTMOB, SI3bIKH IPOIPaMMHUPOBAHNS;

- CTaHJapTHBIE IPOrPaMMHBIE 00eCTIedeHUsl CBOEH POPECCHOHATIBHON 1eATEIbHOCTH;

- QJITOPUTMBI PELICHUs] HEJIMHEUHBIX YPABHEHUN;

- JITOPUTMBI OJJHOMEPHON ONTHUMH3ALINH.

Ymemo:

- MACaTh M OTJIXHUBATh TporpaMmbl Ha VBA 110 pa3paboTaHHBIM aTOpUTMaM;
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- IPUMEHSTH METO/bl MATEMAaTUYECKOW CTATUCTHKH JIJISl PEIICHIS] KOHKPETHBIX 3a7a4;

- HUCIOJIb30BaTh MAKeThl MNPUKIAAHBIX MPOrpaMM IMpu JajbHeileM OoO0ydyeHUuH u
IIPAKTUYECKOU NEATEIbHOCTH.

Braoemy:

- HaBbIKAMHM CaMOCTOATEIBHOTO pEIHICHUS 3a7ady Ha KOMIBIOTEpE, BKIIOYAIOIINE
MOCTAaHOBKY 3aJaud, pa3paboTKy alropuTMa M OLEHKY ero 3(G@(EeKTUBHOCTH METOJaMH
MaTEeMAaTHYECKON CTATUCTUKHU 1T 00paObOTKU IKCIIEPUMEHTA;

- METOJIaMH peau3alliy allfOPUTMOB Ha KOMIIBIOTEPAX.

3. Kpatkoe cofep:kanue JUCUUIIUHBI:

3.1. ApxuTekTypa KOMITBIOTEPOB U KOMITBIOTEPHBIX CETEH:

HcTopus pa3BUTHS BBIYMCIUTENBHON TEXHUKHU U [IEPCOHAIBHBIX KOMIBbIOTEPOB. KpaTkas
UCTOpPUSL PA3BUTHUS BBIUMCIUTEIBHOM TEXHUKM U MepcoHanbHbIX KommbioTepoB (I1K).
Boeruncnutensnas mammaa @®on-Heiimana w mammHa Teiopunra. Paspabotku Hopbepta
Bunepa.

Apxurekrypa IIK, annaparnbeie cpenctBa [IK. Mcnonbs3zyemble cucTeMbl CuMCIEHMS,
JJIeMEHThl MaTeMmatuuyeckoil soruku. OOmee mpencraBienue o [IK u ux BO3MOXKHOCTSIX.
OynknuoHanpHass cxema IIK, warucrpansHO-MOnynbHBIM —npuHOuN nocrpoenus 1IK.
Annaparssie cpeacta [IK: mukponpoueccop, onepaTuBHas M K31 MaMsATh, BHEIIHSS MaMATh,
LIMHBI ajjpeca, KOMaHJA M JaHHBIX, TaKTOBbIM reHeparop. [IpMHIMI OTKPBITON apXUTEKTYpHI:
CUCTEeMHasl IIuHa, pa3psaHocTs. [lepudepuiiabie ycrpoiictBa I1K: kiaBuatypa, Mblib, MOHUTOP,
npuHTep U Jp. OcoOEHHOCTU MpeACTaBIEHUS JaHHBIX HAa MAalIMHHOM YypoBHE. [IpeumyiecTBa
u(ppoBOro mpeAcTaBieHUus HHDOpPMAMKU Teped aHAIOTOBBIM MPEICTAaBICHHEM: BBICOKOE
Ka4eCcTBO 3allCH M OTOOpaxkeHWss HH(GOpPMAIMH, MPOCTOTa W HAACKHOCTH JYOJIHMPOBAHUS
(kommupoBaHus) uHpoOpManuu Oe3 TmoTepu KadecTBa. CHUCTEMBbI CUMCICHUS (IECATUYHAS,
JIBOMYHAsi, BOCbMEpPHYHAs, IIECTHAJALlIaTepUyHasi), MpaBWiia TEPEeBOAA U3 OJHOM CHUCTEMBI B
JIpyryto. DJIEMEeHThl MaTeMaTH4eCKOH JIOTMKU: MOHATHS (OpManbHOM JIOTMKH, OCHOBHBIE
JIOTMYECKHE Oonepanuu 1 popMyiisl, JJorndeckue ocHoBbl padboTs! T1K.

KoMmnbroTepHble CETH: TONOJOTMU CETEH, MX XapakTepucTHku. KommbroTepHas ceTb —
COBOKYITHOCTb KOMIIBIOTEPOB M PA3JIMUYHBIX YCTPOMCTB, oOecreyrBarOmUX HH(OPMAIIMOHHBIN
OoOMEH MeXIy KOMIBIOTEpaMH B CETH 0€3 HCHOJIb30BAaHUS KaKUX-IHOO MPOMEKYTOUHBIX
HocuTeneil nHpopmanuu. Tomosoruu cerei: 3Be3/Has, MIMHHAsA, KoiblieBas. CeTu 3aKpbITOro
TUIIA: JIOKAJbHBIE M PAcCHpeesIeHHbIE CEeTH, KOpHopaThBHbIE ceTH. [IporpaMMHO-TeXHUYECKOE
o0ecrieyeHue: ajanTep, KOTOPBIH YHpaBiseTcs CHElUaJbHOM NpOrpaMMoi JIpaiiBepoMm;
ONepalMOHHAs CHUCTEMa, YIpaBJSIONIas KOMIIBIOTEPOM, MPEIOCTABISIIOIIUM  PECYPCHI;
IPOTOKOJIBI — 0COOBIE SI3BIKH, HA KOTOPBIX OOMEHHBAIOTCS MH(POPMALME KOMITBIOTEPHI B CETH
(TCP, TCP/IP, UDP). I'moGansHbie cetn pasimuynoro macitaba (WAN —WideAreaNet, MS
Network u Internet). Bosmoxnoctn cetu WuHTepHer. OnexkTponHas mnouta. JlocTynm K
nHpopManmoHHBIM pecypcaMm. Cucrtema TenexkoHpepeHIud. Afpecanusi W TMPOTOKOJBI B
WNurepHer.

MynbpTuMeIna — TuanoroBas KOMIbIOTEpHas cucTeMa, o0ecrieunBarolas CHHTE3 TeKCTa,
rpaduky, 3ByKa, pe4d M BUAEO. YCTPOHCTBA MyJbTHUMeAHA. TpeOoBaHUS K MYJIbTUMEAUHHBIM
CpencTBaM KOMIThIOTEPOB. PacmmpeHHbie BO3MOKHOCTH 00pabOTKH, TIPeoOpa3oBaHus, CHHTE3a
uHpopManuu (KOMIbIOTepHAst aHUMalus, MoAu(UKaus U300paKeHU, TpexMepHas rpaduka).
MyneTumenuiiable nporpaMMebl. IIporpammel pelakTUpOBaHMs, MOHTa)XKa 3BYKa W BHJEO.
Buneo-penakropsl, Moy cretdGGEKToB, MOHTAXKHbBIE CTYIUH. DJIEKTPOHHBIE MpPE3eHTAINU
(ocHoBHbIe BO3MOXKHOcTH MS PowerPoint), sTanbel co3maHus NOpe3eHTaUUd, CTPYKTypa
IpEe3eHTAIMi U 0COOEHHOCTH PaOOTHI C PEAAKTOPOM.

3.2. IlporpamMmmHOE 0OECTICUCHHE:

CTpyKTypa ONepaluMOHHBIX CHUCTEM, MaKeThl MpUKIagHbIX mporpamm, MicrosoftOffice.
Knaccudukanus nporpaMMHbIX cpeacTB. CHCTEMHOE U IPUKIIAJHOE IPOrpaMMHOE 0OecrieyeHe
[TK. O630p oneparmonnbix cucreM (OC). [Tpuntunst co3ganus u coctaB OC: saapo, uHTepdeiic,
npaiiBepsl. Kparkas xapaktepuctuka WINDOWS, monyneHbIN mipuHIun noctpoenus. Cpena
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WINDOWS: okna, UX 3JI€MEHTHI, paboTa B MHOTOOKOHHOM pexume. Pabora ¢ oObekTamu
WINDOWS. Apnbiku u paborta ¢ Humu. [lanku: co3manue, nepeuMEeHOBaHUE, KOTMPOBAHUE U
nepemenieHrne 0ObeKTOB (TanoK M SPJBIKOB), ynaineHne o0bekToB. Kop3uHa u ee Ha3HaueHHE.
Hacrpoitku WINDOWS: nara u Bpems, HacCTpOiiKa MBIIIH, SKpaHa. DIEMEHThI TEXHUYECKOTO
cepuca [IK: ycraHOBKa OnepallMOHHOW CHUCTEMBI, CO3IAHUE UHIAMBHAYAJbHOW ONEpPalMOHHON
Cpezbpl TOJIh30BaTelNs, MOIJICPKKA IETOCTHOCTH MH(OpMAIMH, PACIIMPEHUE U MOJICPHU3AIUS
KOH(UTypaluy anmapaTHbIX U MPOrPAMMHBIX CPEACTB.

TexcroBeiii pegaktop WORD, penakTopsl MareMaTHYecKHMX M XUMHYECKHX (OPMYIL
OCHOBBI HUCHOJNB30BaHUS IPOrpaMM OOLIEro Ha3HadyeHus (KpaTKuil 0030p) Ha mIpUMepax
TekcToBOro pemaktopa WORD, pegakTopoB MaTeMaTHYeCKUX M XHMHYECKUX (POPMYIL
Ocob6ennoctu TexkcToBoro peaakropa WORD. Beog u penaktupoBanue tekcra. Konupoanue u
nepemenieHne 00bEeKTOB, pabora ¢ Tabmumamu. Breibop Bupma, pasmepa mpudTa,
dopmatupoBanue cuMBOJOB M ab3aueB. KomupoBanue ¢dopmara. OcoOEHHOCTH CO3AaHUSA
CChUIOK, ornaBieHud. Co3aHue JOKYMEHTOB pasiMyHbIX (opM  (CTaHAApTHBIX U
HECTaHAAPTHBIX). Vcronp30BaHME peAakTopa MaTeMaTH4ecKuX (GOpMyln B  TEKCTOBBIX
JNOKyMeHTax. Pemaktop XxuMudeckux (GoOpMys, Ha3Ha4YeHHE W OCOOCHHOCTH PaOOTHI
Konuposanue xumuueckux (GopMys B TEKCTOBBIE JOKYMEHTBI.

Cucrema ympasienus 0azamu manHbix ACCESS: cozmanue monp3oBatensckux CYB]/,
¢dopmupoBaHue 3anpocoB, oT4eToB U ¢GopMm. HHbopmanuonuele cuctembl. Cuctembl
yrpaBieHusi OaHkamMu u 0a3amMu JaHHBIX. PensiiponHas mMozaenb MaHHBIX. CTPyKTypa 3aIucH,
MeTOoJbl JocTyna K uHdopmaruu. OOMeH nanHeiMu ¢ Apyrumu npuiokenusmu WINDOWS:
TEKCTOBBIMU PEJAKTOPAaMU U 3JIEKTPOHHBIMM Tabiaunamu. Pensiironnas 6a3a nanaeix ACCESS.
['maBHOE OKHO, MEHIO KOMaHJ, MaHeldb WHCTpyMeHTOB. Co3laHue U OTKpbITHE 0a3bl JAHHBIX.
BBox u penakTupoBaHe TaHHBIX B peKUME TaOIHIBI U peKUME KOHCTpyKTOpa. DopmupoBaHue
3arpocoB. 3anpochl MPOCTbIE U MHOTOTaOIMYHBIE, 3alPOCHl ¢ yciaoBUsAMHU. Co3/jaHHE OTYETOB U
dopm. Texuonorus peanuzaruu npocteimx 3aaaud cpeacreamu CYBJl ACCESS.

Pemennie BbIUMCIUTENBHBIX 3a1ad ¢ ucnonb3oBanueM EXCEL: ob6paborka Ttabnui,
NOCTpOeHHE TpadUKOB W JUarpaMM, BBIYMCICHHWE MATPUYHBIX BbIpakeHWi. Ha3HaueHue
anektpoHHblX Tabmun (MS EXCEL). OcobenHoctu Tabmuunoro mpoueccopa EXCEL wu
UCTIOJIB30BaHUE €T0 ISl pelIeHHs] MHPOPMAMOHHBIX U WHKEHEPHBIX 3a/1a4. TexHuka paboThl ¢
EXCEL. Oxkno EXCEL. AGcontoTHas W OTHOCHUTENbHas ajapecauus. BbineneHue sueex,
nepemenieHue mno padouemy yiucry. Pacuer no popmynam. Konuposanue gopmyi. Iloctpoenue
rpa¢ukoB. Pacuer QyHKIIMOHAIBHBIX 3aBUCUMOCTEH U MOCTpOEHHE TpapUuecCKUX M300paxeHnit
¢ wucnoip3oBaHueM craHnaptHeix ¢(yakoumii EXCEL wm wmacrepa ¢ynkuumii. Iloctpoenue
MOBEPXHOCTEH C UCMOJIb30BaHUEM MacTepa nquarpamm. Pabora ¢ tabmunamu. @opmatupoBaHue,
opopmienue Tabmuu. YucnoBble U MONb30BaTeNbCckue (GopmaThl. CBOJHBIE TaOIHIIBL.
[Toctpoenue nuarpamm. PazpaboTka 1 peanusanus IpOCTEHIINX aITOPUTMOB C UCTIOIb30BAHUEM
Bo3MoxkHOcTe EXCEL (HaxoxaeHne MakCHUMajbHOTO (MUHUMAIBHOTO) dJIEMEHTa BEKTOpa U
MaTpHIIbl, HAXO0XJEHHE CYMMBI 3JIEMEHTOB BEKTOpa M MATPHUILbI, BBIYUCICHHE MaTPHUYHBIX
BBIPAXKEHUI).

3.3. AJITOpUTMBI U OCHOBBI IPOTPAMMHUPOBAHUS:

AnropuT™Mbl, TUIIBI alropuTMOB. [loHATHE anroputMa U ero cBoiictBa. CriocoObl 3amucu
ITOPUTMOB. MOTyIbHBIN NPUHIIUIT TOCTPOCHHUS AITOPUTMOB U TIPOTPAMM.

ApPaKTEepUCTUKH SI3BIKOB TIpOorpaMMHUpoBaHus. OCHOBHBIC CTPYKTYPHl W TIPUHIIHITEI
CTPYKTYPHOTO MpOrpaMMHpOBaHusl MWUIOcTpanusa. CTpyKTypHOE MpOrpaMMHpOBAaHUE, €ro
ocobenHocTH. TexHONOTHS OOBEKTHO-OPHEHTHPOBAHHOTO TPOTPaMMHUPOBAHUS;, CBOMCTBa
S3BIKOB: HaclieJloBaHUe, MHKANCYIAuus, noaumMopdusm. [ToHATHS A3BIKOB: KJIacChl U OOBEKTHI.
OBouoLUs U KIacCUPUKALMS A3bIKOB IPOrpaMMupoBaHus. [IoHATHS TpaHCIAMY, KOMIUIIALMH,
UHTEpIpeTallii, WX pa3anuus. ba3oBble anropuTMHUECKHME KOHCTPYKIHMH (ClieOBaHHE,
BETBJICHUE, IIOBTOPEHME), HpUMepbl uX peanu3anuud. OCHOBHBIE KOHCTPYKLHUHU S3BIKOB
POTpaMMHUPOBAHUS. SI3BIKH IPOTPAMMUPOBAHUS BHICOKOTO YPOBHSI.
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BoruucnurenbHble anropuTMBl U MIPOrpaMMHbIE peann3zauud Ha VBA mms oOpabotku
uHpopmanuu I[Iponecc permenus 3agad Ha komnblorepax. [IporpammupoBanue Ha si3pike VBA:
OCHOBHBIE OIEPATOPHI SI3bIKa, MPOIEeyphl U GyHKIUHU. Pa3paboTka u peanusanus MpOCTEHUIINX
aIropuTMOB 00paboTKH HHGOpManuU (pelieHue 3agad ¢ OJHOMEPHBIM M MHOTOMEPHBIM
o0beMoM uH(pOopManuu). UncaeHHbIe METO/IbI aHAJIM3a OJTHOTO HEJIMHEHHOTO YPaBHEHHS: TIOUCK
KOpHE, pelnieHue 3aJadyd OJAHOMEPHON ONTHUMH3AIMH (HaXOXKIEHHE TOUYEK MaKCUMyma U
MUHUMYMa (QYHKIUH). METOAbl CTaTUCTHYECKONH 0OpaOdOTKH pPe3yIbTaTOB M3MEPECHHI OJIHOM
BEJIMYMHBI: BEIYUCIICHUE TOUCUHBIX (CPEeIHEero, JUCIIEPCUH, CTAaHIapTa) U UHTEPBaJIbHBIX OLIEHOK
CIIy4ailHOM BEJINYMHBI.

3.4. 3amuTa uHbopMaIuu:

ANTOPUTMEI 3aIIUTHI HTHPOPMAITUU: METO/IbI 3alUThI, KOMITBIOTEPHBIC BUPYCHI U OOpHOa
¢ HumH. [loHsATHE 6E€30MaCHOCTH KOMIBIOTEPHON HH(OpPMAIMK: HAIEKHOCTh KOMIIbIOTEpA,
COXpPAaHHOCTh JIAHHBIX, 3alllUTa OT BHECEHUS HM3MEHEHUIN HEYNOJHOMOYCHHBIMH JIUIAMHU,
COXpAaHEHHUE TalHbl MEPENUCKH B HJIEKTPOHHOM ceTH. Meroabl peanu3aluu  3aliuThl
uH(pOpMaIMK: MpOrpaMMHBIE, amnmnapaTrHble, OpraHU3alMoHHBbIC.  VcTOpus BO3HUKHOBEHUS
BUPYCOB U aHTUBUPYCOB. CrIOCcOObBI 3apakeHus, 3alUThl U O0pHOBI ¢ BUpycamMu. OcoOeHHOCTH
paboTBl aNTOPUTMOB BHPYCOB: PE3UICHTHOCTh, MOIMMOP(OUYHOCTH W caMoIu(poBaHUE.
KomneroTepHsie BUpYCHI, X cnenuduka u aHTUBUpycHbIe mporpammsl (Kacnepcekuii, Dr. Web,
Avast, AVG). CnocoObl mmdpoBanus W nepeaadd uHGOpManuu Ha JaTbHUE PACCTOSHUS.
OTKpBITHIN U 3aKpHITHIN KITI04YM muppoBanus. JlepparmeHranus qucka.

4 O0beM yueOHOH TUCHMILTUHBI

Bunasr yue6HOM paboThI B 3aueTHBIX B akagem.
eIMHUIIAX qacax
O01mas TPyA0eMKOCTh JHCHUIIMHBI N0 Y4eOHOMY IJIAHY 3,0 108
Konrakthas patora (KP): 0,33 12,2
Jlexumn (Jlek) - -
[Tpaktuueckue 3anstus (I13) 0,06 2
Jlaboparopuseie 3ansaTtus (J1ao) 0,28 10
CamocrositenbHas padora (CP) 2,56 92
Bua KoHTpoJIs: 3a4eT/IK3aMeH 0,11 3auer (3,8)
Bugpsl yaeOHOM paboThI B 3auerHbIX B actponom.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 110 Y4eOHOMY ILJIAHY 3,0 81
KonTaktHas padora (KP): 0,33 9,15
Jlexiuu (Jlek) - -
[Tpaktnyeckue 3anstus (I13) 0,06 1,5
Jlaboparopueie 3ansaTus (J1ao) 0,28 7,5
CamocrositesbHas padora (CP) 2,56 69
Bu1 KOHTpoJIsI: 3a4eT/IK3aMeH 0,11 3auer (2,85)

AHHOTanuA padoyeil NPOrpaMMbl JUCHHILINHBI
«®uszuxa» (b1.5.07)

1 Heap DUMCHMIJIMH - TPHOOpETEHUE CTyIEHTAMH 3HAHWI MO OCHOBHBIM pa3lieiam
(GU3UKY ¥ YMEHUIO IPUMEHATH UX B IPYTUX €CTECTBEHHOHAYYHBIX JUCITUTIINHAX.

2 B pe3yabTrare wu3yYyeHHs AUCHMILUIMHBI oOydamomuiics 1o mnporpamme
0akaJjiaBpuaTa J10JIKeH:

Obnadamy crnienyronmmu odrenpodeccuonanbubiMu  kKomrieTeHmusMu (OITK):

- CIOCOOHOCTBIO HCIIOJI30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUIMH B
npo(eCcCHOHANBHOM  JAEATeTbHOCTH, MPUMEHSITh METOAbl MAaTeMaTHYeCKOro aHaliu3a |
MOJICITHPOBAHHUS, TCOPETUIECKOTO M SKCIIEpUMEHTAIBHOTO HcciaenoBanus. (OITK-2)
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- CHOCOOHOCTBIO HCMOJB30BAaTh E€CTECTBEHHOHAYYHBIE 3aKOHBI ISl TOHHUMAHUS
OKpYsKaromero Mupa u seieHuit npuposr.(OITK-3).

3name:

- (pusmueckre OCHOBBI MEXaHUKH, (PU3UKHU KOJIEOaHUI U BOJIH, JIEKTPHUYECTBA U
MarHeTu3Ma, JEKTPOAMHAMUKH, CTATUCTUYECKON (PU3UKHN U TEPMOJUHAMUKH, KBAHTOBOM
(076370478

- CMBICI (DyHJTAMEHTAIBHBIX (PU3NYECKUX 3aKOHOB, IPUHIUIIOB U MTOCTYJIATOB; UX
(GbOopMyITUPOBKH U IPAHULIBI IPUMEHUMOCTH;

- CBSI3b HIMPOKOT0 Kpyra GU3NUYECKUX SIBICHUH ¢ PyHAaMEHTAIbHBIMU PUHIAIIAMH U
3aKOHaMU (DU3HKHY;

- OCHOBHBIE METO/IbI PELICHHS 33/1a4 110 OMMCAHUIO (PU3UYECKUX SIBIICHUI;

- METO/1bl 00pabOTKH PE3yIbTaTOB PUINYECKOTO IKCIIEPUMEHTA.

Ymemo:

- IPUMEHSTh TEOPETUUYECKUE 3HAHUS U SKCIIEPUMEHTAIbHBIE METOAbI UCCIIEAOBAHUS TIPU
pemeHnn mpohecCHOHABHBIX 3a/1a4;

- IPOBOJUTH PACUETHI, OCYIIECTBIATH aHAIN3 U HA OCHOBE 3TOT'O JieNlaTh 000CHOBAaHHBIE
BBIBOJIBI

- AQHAJIM3UPOBATH PE3Y/IbTAThl HAOMIOACHHUNA U AKCIIEPUMEHTOB C IPUMEHEHHEM
OCHOBHBIX 3aKOHOB U TIPUHIIUIIOB (PU3HKH;

- OIPEIENATh XapakTep GU3NYECKUX MPOLIECCOB MO KOMIUIEKCY IKCIIEPUMEHTaIbHON
UH(OPMALIUHU TIPU TIOMOIIH TPadUKOB, TAOIHII U YpaBHEHUH;

- IPEICTaBIATh 00Pa0OTaHHYIO SKCIIEPUMEHTANBHYIO U TEOPETUUYECKYIO HH(POPMAIUIO B
YCTHOM ¥ MUCbMEHHOH ()OpMe, B TOM YHCIIE C UCTIOIH30BAHNEM COBPEMEHHBIX KOMIBIOTEPHBIX
TEXHOJIOTHUM.

Braoemy:

- HaBBIKAMHU PabOThI C UPOKUM KPYroM (hr3HUECKUX IPUOOPOB U 000PyL0BaHMS;

- HaBbIKaMU 000CHOBAHUS CBOUX CYXKJEHUM U BBIOOpA METO/1a UCCIIEOBAHUS.

3 Kpartkoe cogep:kanue AUCUHIIUHBI:

Cemectp 2

Bsenenue

[Tpenmet puznku. MeTopl HU3MUECKOr0 UCCIIEIOBAHUS: ONBIT, TUIIOTE3a, SKCIIEPUMEHT,
TEOpHUsl.

1. ®uznyeckue OCHOBBI MEXAHUKH

[Tpenmer kunemaTuku. Ilepememenne, ckopocts, yckopenue. Kunemarnueckue
XapaKTepUCTUKHU BpalllaTeIbHOTO JBMKEHUs. 3akoHbl Hbl0TOHA. 3aKOH BCEMHPHOTO TSATOTEHHUS.
JIBuKeHMeE Tena epeMEHHOM Macchl. 3aKOH BCEMUPHOTO TSATOTEHUs. [|BUKEHUE Tela
IepeMEeHHOM Macchl. Y paBHeHHs Memepckoro. @opmyna L{nonkosckoro. Yopyruit u
HEyNnpyruil yaapsl mapoB. MOMEHT HHEPIMU MaTEPHAIbHOW TOUYKU M TBEPAOIO Tea.
Kunemaruka rapmonnueckux xonebanuii. JluddepenunanbHoe ypaBHEHHE TapMOHUYECKUX
kosiebanuil. [ToHsTHE O 3aTyXalIMUX U BBIHYKACHHBIX KosleOaHusX. BomHoBoe BHxkeHue.
Bonnbl npooibHbIE U TONEPEYHBIE.

2. OCHOBBI MOJIEKYJISIPHOM (pr3HuKH

DneMeHThl TEPMOIMHAMUKH U (pr3nuecKoil KuHeTHKu. MneanbHbli Ta3. Pactipenenenue
Bonpimmana u ero obmedusndeckuii cMmpici. PeanbHblil a3, YpaBHenune Ban-nep-Baanbca.
Tepmonuuamuueckuit Mmeto1 B pusnke. PaBHOBecHbIe cocTosiHUA. Hauanma TepMogHAMUKH.
[{uKiIbl. DHTPONUS U €e CTaTUCTUYECKOe ToJKOBaHue. SIBnenue nepenoca. Aupdysus. 3akon
®uxka. TermnmonpoBogHocTh. 3akoH Dyphe. BHyTpenHnee TpeHue (BsS3kocTh). 3akoH HbroToHa.

3. DnexTpocTaTHKa U MOCTOSHHBIHN 2JIEKTPUUECKUN TOK

3akon Kynona. Teopema Octporpaackoro-I"aycca. Jlumnoinb. J{U3aeKTpuku B
AJIEKTPOCTATUYECKOM II0JIE.

Cemectp 3

1. DnexTpoMarseTusm
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3akoH AMmepa. 3akoH buo-Casapa-Jlamnaca. Cuna Jlopenna. Marneruxu.

DJIeKTpOMarHuTHas MHAYKIUs. YpaBHeHrne MakcBea.
2. Onrtuka

Wutepdepentust BoH. Judpakuus BonH. [lonspuszamnus BosH. TerioBoe u3mydeHue.
3akon Kupxroga. ['unoresa [1nanka. KBanToBoe 00bsiCHEHUE TEIIIIOBOTO U3MydeHUS. D deKT

Komnrona. fnepnas moaens atoma. [loctynarsl bopa. Atom Bogopozaa o bopy.

3. DneMeHTHI KBAaHTOBOW (hPM3UKU

I'mnotesa ne bpoitns. BoanoBoe ypaBuenue lllpenunrepa st CTallMOHAPHBIX
cocrosuuit. OneiTel Ll Tepna-I'epiaaxa. MHoroanekrponHsiii atom. Dddexr 3eemana. [punimn
[Taynu. KBaHTOBBIE cTaTUCTHUYECKUE pacipeneeHus boze-DiiHmreitna u @epmu-/lupaka.
®ononsbl. 3akonsl Jlebast u DiiHIITeiiHA. XapaKTepUCTHKH SIpa: 3apsill, Macca, SHEPIUs CBA3U
HYKJIOHOB. SlnepHble peakuuu. @yHIaMEHTAIIbHbBIE B3AUMOJIEHCTBHS U1 OCHOBHBIE KJIACChI

AJIEMEHTAPHBIX YaCTHII.
4 O0beM yueOHOI TUCIUIIHHBI

Bunsr yue6HOM paboThI B 3aueTHBIX B akagewm.
SIMHHIIAX qacax
O0mas TPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 10,0 360
KonTaktHas padora (KP): 0,80 28,8
Jlexmm (Jlek) 0,33 12
JlabopaTtopusie 3ansatust (J1ab) 0,22 8
[Tpaktuueckue 3anstus (I13) 0,22 8
CamocrositesibHas padora (CP) 8,72 314
Buja konTpossi: 3a4er / 3Kk3aMeH 0,48 3'827‘1,\;;]{
B ToM umHciie o cemecTpam:
2 cemecTp
O0mas TpyA0eMKOCTb B ceMecTpe 4,0 144
KonraktHas patora (KP): 0,34 12,4
Jlexumn (Jlek) 0,11 4
JlaGopatopHsie 3ansaTus (JI1ab) 0,11 4
[Tpaktuueckue 3anstus (I13) 0,11 4
CamocrositesibHas padora (CP) 3,42 123
Buja koHTpoOJISi: 3a4eT / IK3aMeH 0,24 sKk3amen(8,6)
3 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 6,0 216
KonTaktHas padora (KP): 0,46 16,4
Jlexruu (JIek) 0,22 8
JlaGopatopusie 3ansTus (J1ab) 0,11 4
[TpakTnueckue 3anstus (I113) 0,11 4
CamocrositesbHas padora (CP) 5,30 191
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,24 sx3amen(8,6)
Bunast yueOHoM paboTh B 3agernbix | B actponoM.
SIMHHIIAX qacax
O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 10,0 270
KonrTaktHas padora (KP): 0,80 21,6
Jlexrum (JIek) 0,33 9
JlaGopatopusbie 3ansaTus (J1ad) 0,22 6
[Tpaxtrueckue 3ausatus (I13) 0,22 6
CamocrtositesbHas padora (CP) 8,72 235,5
Buj koHTpoOJIsA: 3a4eT / IK3aMeH 0,48 31822‘1’\5‘;}[
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B ToMm unciie o cemecTpam:

2 cemecTp
O0mas TPy10eMKOCTh B ceMecTpe 4.0 108
KonTaktHas padora (KP): 0,34 9,3
Jlexumm (Jlek) 0,11 3
Jlaboparopusbie 3ansTus (J1ad) 0,11 3
[TpakTaeckue 3arstust (I13) 0,11 3
CamocrositesibHas padora (CP) 3,42 92,25
Buja xoHTpoOJISi: 3a4eT / IK3aMeH 0,24 31:;2‘;;“
3 cemecTp
O0mas Tpy10eMKOCTh B ceMecTpe 6,0 162
KonTaktHas padora (KP): 0,46 12,3
Jlexruu (JIek) 0,22 6
JlaGopaTtopHsbie 3ansatus (J1ab) 0,11 3
[Tpaktuyeckue 3anstus (I13) 0,11 3
CamocrositesbHasi padora (CP) 5,30 143,25
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 0,24 312;2“;;“

AHHOTaNus padoyeil NPOrpaMmMbl JTUCHUNITIHHBI

«O6mas u Heopranuyeckasi xumus» (b1.5.08)

1 Heap AMCHUILIMHBI - TpPUOOpETeHHE 3HAHUNW W KOMIETCHUUH, (OopMUpOBaHUE
COBPEMEHHBIX TIPEICTABJICHUN B 00JIaCTH TEOPETUICCKIX OCHOB XMMHH U XMMHH JJICMECHTOB.

2 B pe3yabTrare wu3yuyeHus JAUCHUILUIMHBI o0yyalommiicsi 1m0 mnporpamme
0akajaBpHUaTa q0JIKeH:

Obnaoams cnepyroumu obmenpodeccnonansubiMu koMieTeHusmMu (OI1K):

— CIOCOOHOCTHIO HMCIIOJIH30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JIUCIUTUINH B
npoecCHOHANBFHOM  AEATeTbHOCTH, MPUMEHSITh METOAbl MaTeMaTHYecKOoro aHaiu3a |
MO/JICITUPOBAHUS, TECOPETUIECKOTO M IKCIIepuMeHTanbHOT0 recienoanus (OIMK-2);

— CHOCOOHOCTBIO HCMOJh30BaTh OCHOBHBIE E€CTECTBEHHOHAy4YHBbIE 3aKOHBI  JUIS
NOHUMaHHUsI OKpY Karolero Mupa u sisnernit npupoas (OT1K-3).

3Hnams:

—  DIJIGKTPOHHOE CTPOCHHE aTOMOB U MOJICKYIT;

— OCHOBBI TEOpUH XHMHUYECKOH CBS3M B COCAMHEHHUSAX PAa3HBIX THIIOB, CTPOCHHUE
BEICCTBA B KOHJICHCUPOBAHHOM COCTOSTHUU;

—  OCHOBHBIEC 3aKOHOMEPHOCTHU MPOTEKAHUSI XUMUYECKHX MPOILIECCOB U XapaKTEPUCTHKHU
PaBHOBECHOT'O COCTOSTHHUS;

— METOJIbI OITUCAHHS XUMHUYCCKIX PABHOBECHI B PACTBOPAX DJICKTPOJIUTOB,

— CTPOEHHE M CBOMCTBA KOOPAUHAIMOHHBIX COETMHEHUN;

— XHMHYECKHE CBOWCTBA 3JIEMEHTOB PA3IMYHBIX TPYIII MEPUOTUYSCKON CHCTEMBI U MX
BAKHENIIUX COCTUHEHUMN.

Ymemn:

— BBINOJIHATh OCHOBHBIE XMMHUYECKHE OIEpaIliy, OMPEeAeNsiTh TePMOJAUHAMUYECKUE
XapaKTEPUCTUKN XUMHUYECKUX PEaKIUi U paBHOBECHBIC KOHIICHTPAIIUHU BEIIECTB;

— HCIONB30BaTh OCHOBHBIE XUMHUYECKHE 3aKOHBI, TEPMOJAMHAMHUYECKHE CIPABOYHBIC
JAaHHBIC JIUTS PEIICHUS TIPOPECCHOHATBHBIX 3a/1a4;

— MPOTHO3UPOBATH BIMSHUE PA3TUYHBIX (AKTOPOB HA pPABHOBECHE B XUMHUYECKHX
peaxusx.

Braoemy:
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— TEOPETHMUYECKUMH METOJIaMHU OIHMCAaHUsl CBOMCTB NPOCTBIX M CJIOXHBIX BEIIECTB Ha
OCHOBE DJJIEKTPOHHOIO CTPOEHUS HMX aTOMOB M IIOJIOXKEHHS B IEPUOJUYECKONH CHUCTEME
XUMHUUYECKHX 3JIEMEHTOB;

— DKCIEPUMEHTAJbHBIMU METOJIaMU OMPECNICHUs HEKOTOPBIX (HU3UKO-XUMUYECKHX
CBOWCTB HEOPIaHUYECKUX COCIMHEHUM.

3 Kpartkoe conep:kanue JHCIUNIHHBI

CrpoeHue aTOMOB M IEPUOIUYECKHI 3aKOH.

BonHoBBIE CBOWCTBA MaTepHaIbHBIX 00BEKTOB. YpaBHeHue ne bpoiurs. CooTHomeHne
HeonpeneneHHocteit ['eiizendepra. [lonstre o kBaHTOBOM Mexanuke U ypaBHenuu lllpenunrepa.

CoBpemenHas (opMynupoBKa NepuoanyYecKoro 3akoHa. Ilepuoguueckas cucrema u ee
CBSI3b CO CTPOCHHEM aTOMOB. 3allOJIHEHUE DJIEKTPOHHBIX CJIOEB M O000JI0OYEeK aTOMOB B
nepuoauuyeckoit cucreme snementoB J[.M. MenaeneeBa. CreneHu okucieHusa. Baxuneiue
OKHUCJIUTEIN U BOCCTAHOBUTENN. BakHelne cXeMbl IpEeBpaIleHNs BEIIECTB B OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIMIX.

XUMHYECKas CBA3b U CTPOECHUE MOJIEKYJL.

KoBasieHTHast CBsI3b, OCHOBHBIE IOJIOKEHUSI METO/Ia BAJICHTHBIX CBs3el. PaccMoTpeHue
CXEM IEepEeKpPBhIBAHUSI aTOMHBIX OpOHTajeil mpu o0pa3oBaHUM CBsizel B Mosekynax. OCHOBHBIE
MOJIOKEeHHUS MeTo1a MoJieKyapHbIX opoutaneit (MO JIKAO). O0uiue cBeieHus: 0 KOMILIEKCHBIX
COCIMHEHUSX, UX CTpoeHue. MeXMOoseKysipHas U BHYTPUMOJIEKYJISIpHAs BOJOPOJHAs CBS3b.
Honnast cBsi3b Kak MpeAeNbHBbIM cilydall KOBaJICHTHOH cBs3u. OOumue mpeacTaBleHUus o
MEXMOJIEKYJIIPHOM B3aUMOAECHCTBUM: OpPUEHTALIMOHHOE, WHIYKIMOHHOE, JIUCIEPCHOHHOE
B3aUMO/ICHCTBUSI.

DHepreTuka peakuil 1 XMMHUYECKOe paBHOBECHE.

[TonsTHE O XMMHUYECKON TepMOJWHAMUKE, TePMOAMHAMHUYECKHE (DYHKIHUU COCTOSHUS
(xapakTepuctuyeckue (GQyHKOUHM). XHUMHYECKOe paBHOBecue. VCTMHHOE M Kaxylieecs
paBHOBecHsl. KOHCTaHTa XMMHYECKOIO PaBHOBECHS. DJIEKTPOXUMHUYECKHUE IPOLECCHI, TIOHATHE
00 2JEKTPOJIHBIX MOTEHIMANAX. DJNEKTPOABIIKYINAs CHJIa OKHCIUTEIbHO-BOCCTAaHOBUTEIbHBIX
peakuuil ¥ KpUTEPUM CaMONPOU3BOJIBHOTO IIPOTEKAHUS IPOLIECCOB.

PaBHOBecus B pacTBOpax.

[Ipoueccrl, compoBoXkjarolue  00pa3oBaHUE  KUJAKUX  UCTUHHBIX  PacTBOPOB
HERJIEKTPOJIUTOB M DJJIEKTPOIMUTOB. ACCOLMUPOBAHHBIE U HEACCOLIMUPOBAHHBIE DJIEKTPOJIUTHI.
Crenenp aucconmanuu. KoHcranTta aucconpanuvi. PaBHOBECHE B CHCTEME, COCTOSIIEH H3
HaCBILIEHHOI'O PAacTBOPAa MaJOPACTBOPHMOIO 3JIEKTPOJUTAa U €ro KpucrawioB. PaBHoBecue B
pacTBOopax KOMIUIEKCHBIX cOeMHeHU. PaBHOBECcHEe uccolnManuy BObl, HOHHOE NPOU3BEACHNE
BOJIbI U €r0 3aBUCUMOCTB OT Temmneparypsl. lkana pH. I'maponus conen.

CKopocCTb peakiuil U KaTaaus.

IlonsaTe o xmMuyeckol kuHeTuke. OJHOCTAOUITHBIE M CIIOKHBIE PEAKLUHU. 3aKOH
neiictByromux Macc. KoHcTaHTa cKOpocTH peakiuu. MOJEKYISpHOCTh U TMOPSIOK PEaKIIHU.
3aBUCHUMOCTb CKOpPOCTH pE€aKUMU OT TEMIIEPATypbl; SHTAJIBIHS aKTUBALMU. ['OMOTEHHBIN M
TreTEPOreHHBIN KaTaln3.

XuMHs S- U P- 27I€MEHTOB. BoaopoA-niepBbIil 3JEMEHT NMEPUOANYECKON CHUCTEMBI, €0
JIBOMCTBEHHOE TOJIO)KEHHE. ODieMeHThl 1 - 2 m 13 - 18 rpynn mnepuoiudeckod CHUCTEMBI.
3aKOHOMEPHOCTH B  HU3MEHEHHMU JJIEKTPOHHBIX  KOH(Urypauui, BeIWYHH  PaJNYCOB,
IIEKTPOOTPULIATEILHOCTH M JHEPTMHM HOHM3ALMM aTOMOB. THUIMYHBIE CTENEHU OKHCIEHUS.
XHWMHYECKUE CBOMCTBA ITPOCTHIX BEUIECTB. 3AKOHOMEPHOCTH B CTPOCHHUH U CBOKMCTBAX OCHOBHBIX
TUTOB coeAnHeHu. [IpupoiHbie coennuenus, Noay4eHne U pUMEHEHHUE.

Xumus d- u f- amemMeHToB.

OnemeHThl 3-12 rpynn NepUuOIUYECKOM CHUCTEMBl. 3aKOHOMEPHOCTH B HM3MEHEHUH
AIIEKTPOHHBIX KOH(QUTYpAINii, BEIMYUH PaJNyCOB, SHEPTUU HOHU3AIMH, XapAKTEPHBIX CTEICHEN
OKHCJICHUs, KOOPAMHAIIMOHHBIX 4YHCel aTroMoB. [lpuponHble coeauHEHUs, MOIYy4YeHUE |
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COIIOCTAaBJICHUEC (1)I/I3I/I‘-IGCKI/IX 1 XMMHYECKHX CBOMCTB IMPOCTBIX BCUICCTB. CTpOCHI/Ie U CBOICTBa

OCHOBHBIX TUIOB coenuHeHuid. OcobennoctH f- aeMeHToB.
4 O0beM yueOHOH THCHHMILINHBI

Bunast yueOHoli paboThI B 3auetnpix | B akanem.
eIMHUIIAX qacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 12,0 432
KonraktHas pa6ora (KP): 1,13 40,8
Jlexumu (Jlek) 0,34 12
JlaGopaTtopHsbie 3ansatus (J1ab) 0,44 16
[Ipaktuueckue 3austus (113) 0,34 12
CamocrositesibHas padora (CP) 10,39 374
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 0,48 3182711’\;()3}[
B ToM umnciie mo cemecrpam:
1 cemecTp
O01mas TPy10eMKOCTh B ceMecTpe 7,0 252
KonraktHas pa6ora (KP): 0,68 24,4
Jlexumu (Jlek) 0,22 8
JlaGopaTtopHsbie 3aHsTHs (J1ab) 0,22 8
[Tpaktuyeckue 3anstus (I13) 0,22 8
CamocrositeabHasi padora (CP): 6,08 219
Buja konTpoJsi: 3a4er / 3Kk3aMeH 0,24 3“58324;“
2 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 5,0 180
KounraktHas padora (KP): 0,46 16,4
Jlexumn (Jlek) 0,11 4
JlaGopatopHsie 3ansTus (J1ab) 0,22 8
ITpakTnueckue 3anstus (I113) 0,11 4
CamocrositenbHas padora (CP) 4,30 155
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,24 3K(383§)e}[
Bunpl yue6HOI paboTh B 3auernsix | B acTtponowm.
eIIMHUIIAX Jacax
Oo6masi TpPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 12,0 324
KonrakTHas padora (KP): 1,13 30,6
Jlexruu (JIek) 0,34 9
JlaGopatopusbie 3ansTus (J1ab) 0,44 12
[Tpaktnyeckue 3anstus (I13) 0,34 9
CamocrositesbHas padora (CP) 10,39 280,5
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,48 sk3amen(12,9)
B ToMm unciie no cemecrpam:
1 cemecTp
O01asi TPYA0EMKOCTH B ceMecTpe 7,0 189
KonrakTHas padora (KP): 0,68 18,3
Jlexmm (Jlek) 0,22 6
JlaGopatopusie 3ansTus (J1ad) 0,22 6
[Tpaktuueckue 3arstus (I13) 0,22 6
CamocrositesbHas padora (CP): 6,08 6,08
Buja koHTpoOJIsi: 3a4eT / 3K3aMeH 0,24 Kk3aMeH(6,45)
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2 cemecTp

OO0mas TPy10eMKOCTh B CeMecTpe 5,0 135
KonraktHas pa6ora (KP): 0,46 12,3
Jlexiuu (JIek) 0,11 3
JlaGopaTtopHsbie 3ansatus (J1ab) 0,22 6
[TpakTueckue 3anrstust (I13) 0,11 3
CamocrositeasHas padora (CP): 4,30 116,25
Bupa xouTpoJsi: 3a4er / 3k3aMeH 0,24 31;;?41\3}[

AHHOTAaIUs padoyeil MPorpaMMbl U CHUILIMHBI
«Oprannyeckas xumus» (b1.5.09)
1 Heap TUCHUIIUHBI — TPUOOPETEHUE CTYICHTAMHU 3HAHUN O CTPOCHUU OPTaHHYECKUX
COCJIMHCHUH, OCHOBHBIX XHUMHYECKHMX CBOWCTBAX pAa3JIMYHBIX KJIACCOB OPraHUYECKHUX
COCI{I/IHGHI/Iﬁ U MCTOAAaX UX IMOJTYYCHHA, KaK IIPOMBIINIJICHHBIX, TaK U J1a60paT0prlx.

2 B pe3yabTare u3yueHHsl JAUCHHUILUIMHBI O00y4yalolmuiicsi Mo mnporpamme
0akajiaBpuaTa J10JI/KeH:

Obnaoams cnepyroummu o6mekynbTypabiMi (OK) u obmenpodeccrnonaibHbIMU
komrerenusmu (OI1K):

- CIIOCOOHOCTHIO PaboTaTh B KOJUJIEKTUBE, TOJEPAHTHO BOCHPUHUMATH COIUANIBHEIE,
THUYECKHE, KOH(EeCCHOHAIBHBIC U KYIbTypHbIC pasinyus (OK-6);

- CMIOCOOHOCTBIO K caMOOpraHu3aniu u camoobpaszosanuio (OK-7);

- CIIOCOOHOCTBIO  HCIIOJIb30BAaTh  OCHOBHBIE 3aKOHBI  €CTECTBEHHOHAYYHBIX
JUCIUIUIMH B TPO(ECCHOHATBHONW NEATEIbHOCTH, MPUMEHITh METOJbl MAaTeMaTHYEeCKOTO
aHaJIM3a U MOJIEIMPOBAHUS, TEOPETUYECKOIO0 U HSKCIEPUMEHTAIBHOTO MCCIEI0BaHuUs
(OIIK-2);

- CIIOCOOHOCTHIO HCIOJIB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI IS
MOHUMAaHHSI OKpY»XKaroliero Mupa u sisnennii mpupoast (OITK-3).

3nams:

— TEOPETUUYECKHE OCHOBBI CTPOCHHS U CBOMCTB PA3JIMYHBIX KJIACCOB OPraHUYECKHUX
COCIUHCHMIA,

— CHOCOOBI TIONyYEHUs] U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHMUYECKUX
COCIUHCHMUIA,

— OCHOBHbBIE MEXaHU3MbI TPOTEKAHUS OPTaHUYECKUX PEaKLINi;

Ymems:

— MPUMEHATh TEOPETUYECKHUE 3HAHUS /JI1 CHHTE3a OPraHWYeCKHX COEIUHEHUU
pa3IMYHBIX KJIACCOB;

— aHaNu3MpPOBAaTh M TIPEJICKA3bIBaTh PEAKI[MOHHBbIE CBOMCTBA OPraHUYECKHUX
COCIMHEHMH;

— COCTAaBJISITh CXEMbI CUHTE3a OPTaHMUYECKUX COECAMHEHUH, 3aJaHHOTO CTPOEHUS;

Bnaoemy:

— OCHOBaMH HOMEHKJIATYPhI U KJIACCH(PUKAIMU OPTaHUYECKUX COSAMHECHUM;

— OCHOBHBIMH T€OPETHUYECCKUMU MIPEICTABICHUSIMU B OPTaHUIECKON XUMHUH,

— HaBbIKAMU OOOCHOBAaHMS PALMOHAIBHBIX CIIOCOOOB TONYUYEHUS OpPTaHHYECKHX
BEIIECTB.

3 Kparkoe cogep:xkaHue TUCHUILIAHBI

Homenkmarypa opranmdyeckux CcoeAuHEHH. Teopuss XHUMHYECKOrO CTPOCHUS U
HachllleHHble yraeBopopoasl (YB). Ilpupoma xoBaneHTHON cBsaA3u. Dopmynsl Jlprouca.
®dopmanbHbiii 3apsaa. OddexTer 3amectutencii. [IpomMexyToOYHBIE COSAMHEHUS W YaCTHUIIBI
OpPraHMYECKUX peakUMsX. OHEepreTuyeckas auarpaMma peakuuu. MexXaHu3M peakluu.
Crepeounsomepusi, ee BUIbl 1 0003HAUCHHUS.
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Amudatudeckne coenuHeHUs. HachileHHBIE ¥ HEHAChINIEHHbIe YB. AnkaHbl,
[UKJIOANIKaHbl, aJKEHbI, AJIKUHBI, MOJUEHB (AMEeHBbI). B KaXXIoM Kilacce paccMaTpUBAIOTCS
CICYIOIIUE pa3/iebl: M30MEpHUs, HOMEHKIATypa, (U3MYECKHe H XHMHYECKHE CBOWCTBA,
crocoObl oyyeHusi. MexaHu3Mbl peakluid. JHepreTuueckas [uarpaMmma peakimii.

Apomatudeckue coeuHeHus. Teopuu apomaruunoctu. CoeauHEHUs: OEH30JIBHOTO Ps/Ia.

N3omepus. Homenkmarypa. CrocoObl mojydeHHs. XUMHYECKHE CBOWCTBa. BrnmsHue
3aMecTuTeNnei B OCH30JbHOM KOJIBIIC HA HAIMPABJIICHUE W CKOPOCTh PEaKIUl 3ICKTPOPUIHHOTO
3aMEILEHHUS.

4 O0beM yueOHOH THCHUILIUHBI

Bunast yueOHoIi paboThI B 3aueTHbIX B akanewm.
CIMHULIAX qyacax
Oo0mas TPyA0eMKOCTh TUCIHHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
KonraktHas pa6ora (KP): 0,62 22,2
Jlexruu (JIek) 0,28 10
[Tpaktuueckue 3ansatus (113) 0,33 12
CamocrositesibHas padora (CP) 2,27 82
Bua koHTpoOJs: 3aueT/IK3aMeH 0,11 3a4eT ¢
onenkoii (3,8)
Bunst yueOHOI paboThI B 3auerHbIX B actponom.
CIMHULIAX qyacax
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI 110 Y4eOHOMY MJIAHY 3,0 81
KonrakTHas pa6ora (KP): 0,62 16,65
Jlexruu (JIek) 0,28 75
[Tpaktuueckue 3anstus (I13) 0,33 9
CamocrositesibHas padora (CP) 2,27 61,5
Buja xonTpoJisi: 3auetr/aK3aMeH 0,11 3a4er ¢
OLICHKOM
(2,85)

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI

«®usunueckast xumus» (b1.5.10)

1. Lenap AUCHUIUIMHBI — PACKPBITH CMBICT OCHOBHBIX 3aKOHOB, YIPAaBISIONINX
XOJIOM XMMHYECKOTO TpoIiecca, MOKa3aTh OOJACTH TPHIIOKEHUS ITHX 3aKOHOB M HAyUYUTh
CTyJI€HTa TPAMOTHO MPUMEHSTh UX MPU PEIICHUN KOHKPETHBIX TEOPETUYECKUX M MPAKTHUECKUX
3azad.

2. B pe3yabTare wu3yyeHus IMCHUIUIMHBI O0yyaoliuiicss MO Nporpamme
0akajlaBpUaTa J10JIKeH:

Obaaoams crienyromumMu obmienpodeccruonanbHbiMu Komnerennusmu (OI1K):

- CIIOCOOHOCTBIO  WCIIOJIb30BAaTh  OCHOBHBIC  3aKOHBI ~ ©CTECTBEHHOHAYUYHBIX
JUCITUTUIMH B TIPO(ECCHOHALHOW JICATEIBHOCTH, MPUMEHATH METOABl MaTeMaTHYECKOTO
aHaJIM3a ¥ MOJICIIMPOBAHUS, TEOPETHYECKOTO U IKCIIEpUMEHTaIbHOTO Hccienoanus (OIMK-2);

- CIIOCOOHOCTBIO HCTIOJB30BaTh OCHOBHBIE E€CTECTBEHHOHAYYHBIC 3aKOHBI JIJIS
MOHUMAaHHMSI OKPY’KAIOIIero Mupa u sBieHuit npupozast (OITK-3).

3namu:

- OCHOBHBIC 3aKOHBI (PU3NICCKOW XUMHUH, B3aUMOCBS3b (DH3UUECKHX W XUMUICCKHX
XapaKTepUCTHUK IpoIiecca;

- MyTH OMNpEAeNeHUs BAXKHEHIIMX XapaKTePUCTHUK XUMHUYECKOTO DPABHOBECHS
(KOHCTaHTBHI PABHOBECHUS, PAaBHOBECHOT'O BbIXOJA MPOJYKTA, CTETIEHU MpPEBpAIleHUs MCXOIHBIX
BEIIECTB) U BIMSHUS Pa3UYHBIX (DAKTOPOB HA CMEIICHUE XUMHUECKOTO PABHOBECHS;

- YCIIOBUSI YCTAHOBJECHMS (PAa30BBIX PABHOBECUH B OJIHO- U MHOTOKOMIIOHEHTHBIX
CUCTEMax, BO3MOKHOCTU pa3/IeJICHHs CIOKHBIX CUCTEM Ha COCTABJISIONINE KOMIIOHEHTHI;
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- TEPMOAVMHAMMUYECKOE OIMCAHUE CBOWCTB UACAIBHBIX U HEHUJICAIBbHBIX PacTBOPOB,
IOIXO/bI K HAXOKICHUIO MMAPLIHUAIBHBIX MOJIAPHBIX BEJIMYUH KOMIIOHEHTOB pacTBOpa.

Ymems:

- IIPUMEHATh  TEOPETHYECKHME  3HAHUA M DKCICPUMEHTAIBHBIE  METOJbI
uccie0BaHusl (pU3MYECKOl XUMUM NTPH PELICHUH IPOPECCHOHATIBHBIX 3a/1ay;

- IIPOBOAUTH TEPMOJMHAMUYECKHE PAaCUYEThl, OCYIIECTBIATh AHAIU3 U HAa OCHOBE
9TOrO JiejaTh 000CHOBAHHBIE BBIBO/IbI;

- IIPECKa3bIBaTh U HAXOAWTHh ONTHUMAJIbHBIE YCIOBHUS INPOBEIEHUS XUMHUYECKOIO
IpoLecca ¢ LHeNblo MOIyYeHUs] MaKCUMAJIbHO BO3MOYKHOT'O BBIX0/1a MHTEPECYIOLIET0 IPOAYKTA;

- IIPEJCTABIATh JaHHbIE Ja0OPATOPHOIO MCCIEI0BAHUA B Tpaduueckoit popme U Ha
OCHOBE IIOJYYECHHBIX 3aBUCHUMOCTEH OIPENEATh COOTBETCTBYIOUIME TEPMOJUHAMHYECKHE U
KMHETUYECKUE XaPAKTEPUCTUKN XUMHUECKON CUCTEMbI U XMMHUYECKOI'0 IIPOLECCa;

- IIPOBOAUTH aHAJIN3 U KPUTHUYECKHU OLIEHUBATH IOJYYECHHBIE HKCIIEPUMEHTAIbHBIC
JaHHbIe, 0000111aTh U JeaTh 000CHOBAaHHBIE BBIBOJIBI HA 0a3e MPOBEIEHHBIX ONBITOB.

Braoemy:

- KOMILUIEKCOM COBPEMEHHBIX TEOPETHMUYECKMX METOIO0B (hU3MYECKOW XMMUHU IS
pelLIeHUsT KOHKPETHBIX UCCIIEI0BATENIbCKUX 33124,

- HaBbIKAMU  OINPEJENICHUS COCTOSHUS paBHOBECHS U  CaMOIPOU3BOJIBHOIO
HaIpPaBJIEHUSI XMMUYECKOT0 MPOIIecca;

- npuemMamMu 00paOOTKM MOJYYEHHBIX OIBITHBIX JAHHBIX Ui BBIABICHUS U
YCTAHOBJICHHSI B3aMMOCBSI3€H MEXKIy TEPMOJWHAMHYECKUMH CBOMCTBaMH M (U3NYECKUMU
napaMeTpamH Ipolecca;

- 3HaHUSIMH OCHOBHBIX 3aKOHOB (PM3MUYECKOW XHUMHUHM [UIS COJEpPIKaTeIbHON
MHTEPIIpETAlMU TEPMOAMHAMUYECKUX PAcCUETOB.

3 Kpartkoe conep:kanue JMCIHIITHHbI

XumMnuyeckass TepMOAMHAMHUKA. 1-plii W 2-0i1 3aKOHBI TEPMOJMHAMHUKH, TOCTYJaT
[Tnanka. B3auMocBsi3b TemIoThl, pabOThl M M3MEHEHUs BHYTPEHHEH SHEpPIUU B IpOLEccax ¢
ydyacTueM HjaeaigbHoro rasa. TemnoéMmkocTh TBEpAbIX. KUIKMX M Tra3000pa3HBIX BEIIECTB.
Tepmoxumus. Beruucnenue TemioBelx 3(p(eKToB XUMHUYECKUX peakiuii, IporeccoB (a3oBbIX
NEPEXO0/I0B, PACTBOPEHMS] U JPYrMX (QHU3MKO-XMUMHUYECKUX IpoueccoB. JHepruss ['mbOca u
sHepruss ['enpMmrosibla Kak KpUTEPUM HANpaBICHWs XHMMHUYECKOro mponecca. Pacuér
a0CONIOTHOW 3HTpONUU. XHUMHUYECKoe paBHOBecue. KOHCTaHTa XMMHMUYECKOIO paBHOBECHS U
METOJBpl €€ pacuéra M HKCIEPUMEHTAIbHOIO ONpEeNieHUs. PaBHOBECHBIN BBIXOJ MPOAYKTA,
BIUSHUE JIaBJIEHUS, TEMIIepaTypbl, NPUMECH HWHEPTHOTO Ta3a Ha pPAaBHOBECHBIM BBIXOI.
VYpaBHeHus u3oTepMbl M u300apsl Baut-I'opda. Cratuctuueckas TepMoguHaMuka. Pacuér
TEPMOJIMHAMUYECKUX (PYHKIIMN Ha Oa3e MPEACTABICHUI O CyMME IO COCTOSTHUSIM.

@da3oBble paBHOBeCHS B OJHOKOMIIOHEHTHBIX cHcTeMax. (Da3oBble MNepexoabl U
¢dazoBas quarpaMma COCTOSIHHS JJIsi OJTHOKOMIIOHEHTHBIX CHUCTeM. TpoiiHas Touka. YpaBHEHHE
Knaneiipona-Knaysnyca. 3aBUCHMOCTb [JaBJE€HMsI HACBILIEHHOIO Ilapa OT TEMIIEpaTyphl.
Onpenenenne TepMoauHaMuuecknx GYHKIUNA Tporiecca ¢aszoBoro mnepexoaa.Kpurtuaeckas
TEMIEpPATYypa.

Tepmoaunamuyeckasi Teopusi pacrBopoB. Knaccudukanus pactBopoB. CrocoObl
BBIp@KEHUSI cOoCTaBa pacTBopa. [lapuuanbHble MONSpHBIE BeIMYUHBL. YpaBHeHHs [1nOOca-
Mrorema. Wneanpabie pacTBOpbl. TepMoamHamMuyeckue (DYHKIIUU CMEMICHHUS IS WeaTbHBIX
pacTtBOopoB, 3akoH Payns. IlpenenbHo-paz0OaBieHHbIe pacTBOpHI, 3akoH ['eHpu. HewmpneanbHble
pacTBOpBl,  MOJIOKHUTENbHBIE M  OTpULATENIbHbIE  OTKJIOHEHHMs OT 3akoHa Payms.
TepMoanHaMHUyecKoe ONMHMCAHWE HEUJCAbHBIX PAacTBOPOB, AaKTUBHOCTh, KoO3((UIIHEHT
akTuBHOCTH. KosuMratuBHble CBOMCTBa pPAacTBOPOB HENETYYMX BELIECTB B JIETYYEM
pactBoputene. Kpuockonus, 30ymarockonus. OcMoc, 0CMOTHYECKOE 1aBIICHUE.

@da30Bble PABHOBECHSI B MHOTOKOMIIOHEHTHBIX CHCTeMaXx. J(narpaMMbl «JaBJleHHE-
COCTaB», «TEMIIEPATYPa-COCTAaB», «COCTaB Iapa-coCTaB >KUAKOCTHU» IS HWICAIBHBIX U
HEHJICAIbHBIX PacTBOpOB. 3akoHbl ['nO66ca-KonoBanoBa, A3zeoTponus. DPU3HKO-XMMHUYECKHE
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OCHOBBI pa3fieNieHUs] KHUIKUX cMeced, pekTuukarus. OU3HKO-XUMUYECKHH U TEePMUYECKHNA
aHanu3. Pa3nnyHble TUIIBI AUarpamMM IUIaBKOCTH. DBTeKTUKA. [IpaBuio (a3 u nmpaBuio peryara.
4 O0beM yueOHOH THCHHUILINHBI

Bunpsl yueOHoI paboThI B 3aueTHbIX B akanewm.
CIMHULIAX qJacax
O0mas TpyA0eMKOCTh JUCIHUIIJIMHBI 10 Y4eOHOMY IJIAHY 5,0 180
Konrakthas pa6ora (KP): 0,46 16,4
Jlexmm (Jlek) 0,22 8
[TpakTnaeckue 3anrstust (I13) 0,22 8
CamocrositesibHas padora (CP) 4,30 155
Bua xoHTpoOJA: 3aueT/3K3aMeH IK3aMeH
0,24
(8.6)
Bunel yue6HoI paboThI B 3auernsix | B actponowm.
CIMHULIAX yacax
Oo0mas TPyA0eMKOCTh TUCIHHIJIMHBI 10 Y4e0HOMY IJIAHY 5,0 35
KonraktHas pa6ora (KP): 0,46 12,3
Jlexruu (JIek) 0,22 6
[Tpaktuueckue 3anstus (I13) 0,22 6
CamocrositesbHasi padora (CP) 4,30 116,25
Bujx koHTpoJs: 3aueT/3IK3aMeH 024 IK3aMeH
' (6,45)

AHHOTaNus y4eOHOM NPOrpaMMbpl JUCHHUILIMHBI
«Koanounnas xumus» (b1.6.11)

1 IHeap aucCHUIVIMHBI — O3HAKOMJIEHHE CTYJEHTOB C OCHOBAaMHU TEPMOAMHAMUKH
MOBEPXHOCTHBIX SIBIICHUM, CIIOCOOAMHU TIOJYYECHHS M BaKHEUIIMMU CBOWCTBAMH JUCTIEPCHBIX
CUCTEM.

2 B pe3yabrate wu3ydyeHus AUCHUILVIMHBI oOydamommiics 1o mporpamme
0akajaBpHuaTa qOJIKEH:

Obnaoams cnenyromumu oodmenpodeccnoHanbHbiME KoMmiieTeHIusiMu (OI1K):

- CIIOCOOHOCTBIO HCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX AUCHUILINH B
MpOPECCHOHAIBHONW ~ JCSITENIBHOCTH, TPUMEHSATh METOJbl MAaTeMaTHUYeCKOTO0 aHajiu3a |
MOJIETTMPOBAHHMSI, TEOPETUIECKOTO M SKCIepUMeHTanbHoro ucciaenosanus (OITK-2);

- CIIOCOOHOCTHIO UCIOJIH30BAaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JJISI TOHUMAHUS
OKpYy’Karomiero Mupa u sisieHuit mpupoisi (OI1K-3).

3nameo:

- OCHOBHBIC TOHATHS ¥ COOTHOLIEHUS TEPMOAMHAMUKH TOBEPXHOCTHBIX SIBICHHUI
(TepMogMHAMUKA TIOBEPXHOCTHOTO CJIOS; anre3vs, CMAauWBaHUE W PACTEKaHHWE KHUIKOCTEH;
JTUCTIEPCHOCTh U TEPMOJAMHAMHUYECKHE CBOMCTBA TEN; afCOpPOIHs ra30B U MapoB, afCOPOIHS U3
PacTBOpPOB);

- OCHOBHBIE METO/bI MOJIYYEHUS JUCTIEPCHBIX CUCTEM;

- OCHOBHBIE CBOMCTBAa JHUCHEPCHBIX CHCTEM (DJIEKTPOIIOBEPXHOCTHHIE CBOWCTBA;
KMHETUYECKUE U ONTUYECKHE CBOMCTBA; CBOMCTBA PAacTBOPOB KOJUIOMJIHBIX MOBEPXHOCTHO-
AKTHBHBIX BEIIECTB);

- OCHOBHBIE TIOHATHS M COOTHOILIEHUS TEOPUM arperaTMBHOW YCTOWYMBOCTU U
KOaryJisiiuu T10(OOHBIX TUCTIEPCHBIX CUCTEM;

- OCHOBHBIC 3aKOHOMEPHOCTH CTPYKTYypOOOpa30BaHHUS U PEOJOTUYECKHE CBOMCTBA
JUCTIEPCHBIX CUCTEM.

Ymemy:

- MPOBOJUTH PACUEThl C UCIOJIH30BAHUEM OCHOBHBIX COOTHOIIEHUN TEPMOJIWHAMUKU
MOBEPXHOCTHBIX SIBJICHUM U pacyeThl OCHOBHBIX XapaKTEPUCTUK JUCTIEPCHBIX CUCTEM.
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Bnaoemy:

- METOJJaMU M3MEPEHHs IOBEPXHOCTHOIO HATSIKCHMS, KPAaeBOIO YIJIA, BEJINYUHBI
ajzcopOMM M YHENbHOM  TIOBEPXHOCTH,  BSI3KOCTH, KPUTHYECKOH  KOHIICHTPALUHU
MUIIEJUIO00pa30BaHMsl,  3JEKTPOKMHETUYECKOr0  IOTEHIMana;  METOJaMH  IPOBEIEHUS
JUCIIEPCUOHHOIO aHalli3a, CHUHTE3a JUCHEPCHBIX CUCTEM U OLEHKM UX arperaTuBHOMN
YCTOMYUBOCTH.

3 Kparkoe cogep:kanue AU CUHITUHBI

Monyns 1. [IpeameT u npu3Haku 0O0HEKTOB KOJUIOUTHON XUMHUH

KonnounHas xumusi - Hayka O IOBEPXHOCTHBIX SBJICHUSX M JUCIEPCHBIX CHUCTEMaXx.
OcHOBHBIE IPU3HAKU JUCIIEPCHBIX CUCTEM - F€TEPOr€HHOCTh U JAUCIIEPCHOCTH; TOBEPXHOCTHAS
DHEPIUs; KOJMUYECTBEHHBIC XapaKTEPUCTUKU JucriepcHOcTH. Kiaccudukanus TUCTIEpCHBIX
CUCTEM.

Mopnyinsb 2. TepmoguHaMuKa HOBEPXHOCTHBIX SIBJICHUN

OOmiast XapakTepuCTHKa IOBEPXHOCTHOW »sHepruu. IloBepXHOCTHOE HaTSHKEHHE.
VYpasaenue ['u60ca-I"eapmronbua st BHyTpEHHEH yAEIbHON MOBEPXHOCTHOM 3HEpruu (IOJHOU
HOBEPXHOCTHOM SHEPIUN).

Meton wu30bITKOB ['mOOca. DyHmameHTanbHOE ancopOIMOHHOE ypaBHeHue [ubOOca.
YactHoe BbIpaxkeHHE YypaBHeHHs [ub0ca. IloBepXHOCTHO-aKTHBHBIE U IOBEPXHOCTHO-
VMHAKTUBHBIEC BEILIECTBA.

Anresuss u koresus. YpaBHenue Jlrornpe ans pabotsl aare3uud. CMauyuMBaHue, 3aKOH
IOnra. VYpasuenue Jrompe-lOnra. Pacrexkanme xuakocted, Kod(pQHUIMEHT pacTeKaHHs II0
Iapkuncy. Oddexr Mapanronu, npaBuio AHTOHOBA.

[lpaBuno ¢a3z I[ubbca w nucnepcHOCTh. BiusHWE KpPUBHU3HBI MOBEPXHOCTH Ha
BHyTpeHHee JaBiieHue Ten (ypaBHeHue Jlamnaca). KanwnnsipHele sBieHUs. YpaBHEHHE
KenpBuHa. BnusHue nucnepcHOCTH Ha PacTBOPUMOCTh, KOHCTaHTY PaBHOBECHSI XMMHUYECKOM
peakuuu, TeMinepaTtypy ¢pa3zoBoro nepexosa.

Mertonbl TONyd4eHHs AUCIEPCHBIX CHCTEM. YpaBHeHue PeOunnepa ans paboTbl
mucnieprupoBanus. D¢ ekt PeOunaepa. ['oMoreHHas U rereporeHHasl KOHAEHCAIMs. DHEeprus
['u60ca obpazoBanus 3apoapiiia HOBoH (pa3el. Kunetnka oOpa3zoBanus HOBOM (a3bl.

Monyns 3. AncopOIOHHBIE paBHOBECHUS

[Tpupona aacopOUMOHHBIX cul. AncopOIMs Tra3oB W MapoB Ha OJHOPOJHOM
noBepxHocTu. 3akoH I'empu. Monens n ypaBHeHue Jlenrmiopa. Teopus NMONMMONEKYISIPHON
ancopbmmu  bpynayspa, Ommera, Temnepa (BOT). Ompexnenenue yaeabHON MOBEPXHOCTH
metogom bOT.

AncopbuMsi Ta30B M MapoB Ha MOPUCTBIX Marepuanax. Kiaccudukanus mnop 1o
Jy6ununy. Teopus kanuuisipHoil KoHJAeHcauuu. Pacuer unTerpansHoi u auddepeHunanbHom
KPUBBIX pacrpesiesieHus: 00beMa mop mo pazMepam.

AncopOiusi Ha MHUKPOIOPUCTBIX Marepuanax. l[loTeHuuanbHas Tteopust IlonsHu.
Xapaktepuctuueckass KpuBas ancopOumm. OO0oOmeHHoe ypaBHeHHEe Teopuu JlyOmHuHA
00BEMHOT0 3aM0JIHEHUs] MUKPOIIOp, ypaBHeHue /lyonnuHa - PagymikeBuya.

AncopOumsi  TTOBEPXHOCTHO-aKTHUBHBIX  BemiecTB. [IpaBmiio  [iokno -  Tpayoe.
3aBUCHUMOCTb IOBEPXHOCTHOTO HAaTSDKEHUS OT COCTaBa pacTBopa. YpasBHeHue llImmkoBckoro.
VYpaBHeHHUs] COCTOSIHMSI Ta3000pa3HBIX TOBEPXHOCTHBIX (aJCOPOLIMOHHBIX) IJIEHOK. Becsl
Jlenrmropa.

Monyib 4. DNeKTpUUYECKue IBICHUS Ha TOBEPXHOCTH

Mexanu3aMbl 00pa3oBaHUs JBOMHOrO 3iekTpuueckoro ciost ([A3C). VpaBHenus
Jlunmvana. OnexTpokanwuigpHble Kpubble. Teopun crtpoeHus J[OC. Pemenuwe ypaBHEHUs
[Tyaccona-bonsumana mis nuddysnoit gactu A2C. I2C no teopun llrepna, mepesapsika
MOBEPXHOCTH.

ONEKTPOKUHETUYECKUE  SIBJICHUS, IEKTPOKMHETHUUECKUH MOTEHIMal. YpaBHEHHE
['enpmronba-CMOIIyXOBCKOTO AJIS 3JIEKTPOOCMOCa U AeKTpodopesa.
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Monyins 5. Kunernueckue cBoMCTBa JUCIIEPCHBIX CUCTEM

CBsI3b CKOPOCTH OCAQXKAEHUS 4YaCTHUIl C UX pa3MepoM. YCIOBHs COOJIIOAEHHUS 3aKOHA
Crokca. CenuMEHTAllMOHHBIM aHaJIW3 MOJMAUCIEPCHBIX cucTeM. KpuBble pacnpeneneHus
gacTul, 1o pa3mepam. [lpupoma OpOyHOBCKOrO JBWDKCHHS. 3aKOH OUWHINTEHHa -
CmomyxoBckoro. CreactBus U3 TeOopud OpOYHOBCKOTo JBIMKEHHUS. CeauMeHTalMOHHO-
TG Py3MOHHOE paBHOBECUE, TMIICOMETPUUYECKHH 3aKOH.

Mopnynb 6. ArperaTuBHasi yCTOMUMBOCTb U KOAryJISLUS AUCIIEPCHBIX CUCTEM

CenuMeHTallMOHHAss M arperatuBHas yCTOMYMBOCTH CHCTEM. JlnopunbHele U
mno¢poOHble cuctembl. Kputepuit nmuodunbHoctn 1no Pebunaepy-llykuny. Jlnodunbhbie
nucriepcHble cucteMsl. Kimaccugukanysi oBepXHOCTHO-aKTUBHBIX BeLIECTB. TepMOAMHAMUKA U
MexaHu3M muieuiooopasoanus. Ctpoenne mumemn [TAB. Comobunuzamus. Kpurndeckas
KOHIIEHTPALUsl MULIEIJIO00Pa30BaHuUs, METO/IbI €€ OIPEACICHHUS.

JInopoOubie nucnepcHble cucTeMbl. DakTOpbl YCTOHYMBOCTU JIMO(POOHBIX CHCTEM.
bricTpas u meanenHas xoaryssauud. Kunernka xoarynsuuu no CMOIJIyXOBCKOMY. 3aBUCUMOCTD
YKClla YacTUL Pa3HOro Mopsijika OT BpeMeHUu. OCHOBHbIE TOJI0KeHUs Teopuu [epsiruna, Jlannay,
®epest, OpepoOeka ([JJIPO). PacknuHuBaromee maBieHHe W ero coctapistomne. Oomiee
yYpaBHEHUE JJIsl 3HEPIUM B3aUMOJAEWUCTBUS JUCIEPCHBIX vacTull. lloTeHuManbHbBIE KpHUBBIE
B3auUMOJecTBUA 4YacTul. HeWTpanusanuoHHas M KOHLEHTpauMOHHas Koaryisauusa. IIpasuio
Tyneue-I"apau.

Mopnyns 7.
JUCIIEPCHBIX CUCTEM

Tumnsl cTpykTyp, 00pasyromuxcs B AUCHEPCHBIX cucTeMax. B3auMoCBsA3b MeX1y BUAOM
NOTEHLMAIbHON KpUBOH B3aumojeicTBus yactul (no teopuu JJIPO) u TUIOM BO3HUKAIOIINX
CTpykTyp.  KoaryisiilMOHHO-TMKCOTpONIHBIE M KOHJEHCALlMOHHO-KPHUCTaUIN3allMOHHBIE
CTPYKTYpBHI.

Peosornueckuii MeTox HCCIENOBAaHUS JUCHEPCHBIX CUCTEM. OCHOBHBIE TNOHATUSA H
UJI€AIbHBIE 3aKOHBI PEOJIOTMH. MOIEIMPOBAHNE PEOJIOTHYECKUX CBOMCTB TEIL.

Knaccugukanuss JUCIIEPCHBIX CUCTEM M0 CTPYKTYPHO-MEXAHHMUYECKHUM CBOWCTBaM.
Bs13KOCTh JKMIKHMX arperaTUBHO YCTOHYMBBIX JUCHEPCHBIX CUCTEM. YpPaBHEHHsS OWHIITEHHa,
Illraynquurepa, Mapka - XayBuHka. Peonornueckue CBOWCTBA CTPYKTYpUPOBAHHBIX
KUAKOOOPA3HBIX U TBEPIOOOPA3ZHBIX CUCTEM.

Ob1ee konuyecTBO MoayJel — 7.

4 O0bem yueOHOH THCHHMIIINHBI

CtpykTtypooOpazoBaHue U CTPYKTYpPHO-MEXaHUYECKHUE CBOICTBa

Bunsl yueOHol paboThl B 3auerHbIX B akanem.
eIMHUIIAX qacax
O0mas TpPyA0EMKOCTh JMCIHHILIHHBI 10 Y4eOHOMY IIAHY 5,0 180
Konrakthas pa6ora (KP): 0,46 16,4
Jlexuuu (Jlek) 0.22 8
JlaGopatopusie pabotsl (JIP) 0.22 8
CamocrositeibHas padora (CP): 4,32 155
[ToaroToBka K 1a00paTopHbIM paboTam 1,11 40
Jpyrue Buabpl caMOCTOSTENBHON paboThI 3,21 115
Bua koHTpoOJs: 3aUeT/IK3aMeH IK3aMeH
0,24
(8,6)
Bunael yue6HOM paboTHI 3aqe]ime B actpoHom.
eIMHUIIAX Hacax
O0masi TpyA0eMKOCTh JHCIHUIIIMHBI 110 Y4eOHOMY IJIAHY 5 135
KonTaktHas padora (KP): 0,46 12,3
Jlexmun 0,22 6
JlabopaTtopusie padoTs (JIP) 0,22 6




CamocrositesibHas padora (CP): 4,32 116.25
[ToaroToBka K 1a00paTopHbIM paboTam 1,11 30
Jlpyrue BUIbI CaMOCTOSITEILHON pabOThI 3,21
JK3aMeH
Buja konTpoJsi: 3auer / 3k3amMeH 0,24 (6,45)

AHHOTaNUs padoyeil MPOrpaMMbl AU CHUILIMHBI

«AHAJIUTHYECKAS XUMHS U QU3HKO-XHMHYECKHEe MeToabl anaau3a» (b1.5.12)

1 Heap aMcHMNIMHBI - [pHOOpeTeHHE OOYYAIOUIUMUCS 3HAHUH IO OCHOBHBIM
rpyrnraM  METOJOB  XUMHUYECKOrO  aHalu3a, Haubojee IMHMPOKO MPUMEHAEMBIX B
MPOMBIIIICHHOCTH M HCCIEA0BaTENbCKOM paboTe, a TakkKe KOMIIETEHIMH, HEOOXOIUMBIX ISt
pElICHUs] KOHKPETHBIX 33/1a4 XUMUYECKOTO aHaAIN3a.

2 B pe3yabrare O0CBOCHHS JAUCHUIUIMHBI OOy4alOUIUiicd 1O NporpaMmme
0akajiaBpuaTa J10JI/KeH:

Obnaoams cnepyromumu odmenpodeccuoHanbHbMU kKomnereHusamu (OI1K):

- CIIOCOOHOCTBIO WCIIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTCCTBEHHOHAYYHBIX JWCIHILIAH B
npoecCHOHANBHOM  JAEATeTbHOCTH, MPUMEHSITh METOJbl MaTeMaTUYecKOoro aHaiu3a |
MO/JICITMPOBAHHS, TCOPETUUECKOTO M IKCIIEpUMeHTaIbHOT0 HecienoBanus (OITK-2);

- CIIOCOOHOCTBIO HCIIOIB30BAaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JIJIs1 TOHUMaHUS
OKpy»Xaromiero Mupau sipieHuii npuposi (OITK-3).

3nams:

- OCHOBHBIE MOHATHUSA, TEPMHUHBI, METOJIBI U TTPUEMBbI KQU€CTBEHHOTO U KOJIMYECTBEHHOTO
XUMHYECKOTO aHallh3a, TEOPUI0 XHUMHYECKHX M (PU3UKO-XMMHUYECKUX METOJO0B aHaIN3a,
IPUHLIUIIBI paOOTHl OCHOBHBIX TPUOOPOB B (PU3UKO-XUMHUUECKUX METOaX.

Ymemy:

-  TPUMEHATHh TNPUOOPETCHHBIE TMPAKTHUYECKHE HaBBIKM B  MIPodecCHOHaTbHON
JESTENIbHOCTH JUIS PELIeHUs] KOHKPETHBIX 3a/1ay; BJIAJETh: MOHUMAHHEM IeJield U aJrOpuTMOB
XUMHYECKOTO aHallh3a, CIoco0aMu penIeHUs] aHATUTUYECKUX 3a/ad, OIEHKOW BO3MOXKHOCTEH
Ka)XJIOTO METO/Ia aHAJIW3a, OCHOBAMHU METPOJIOTUYECKON OLEHKH PE3ylbTaTOB KOJUYECTBEHHOTO
XUMHUYECKOTO aHaJu3a.

Braoems:

- TIOHUMaHWEM IIeJied M aJIrOPUTMOB XHMMHYECKOTO aHajiu3a, CIoCO0aMHu pPEIICHHS
AQHAJTUTUYECKUX 3a/lay, OLEHKOM BO3MOXXHOCTEH Ka)XJOro METO/Ja aHaliu3a, OCHOBaMHU
METPOJIOTUUECKOU OIIEHKH PE3yIhTaTOB KOJIMUYECTBEHHOTO XMMHUUECKOTO aHAJN3a;

- MPEACTaBICHUEM O €IMHOM JIOTMKE XMMHUYECKOTO aHalln3a, 0 MHOTOOOpa3uu METOA0B
XHMHYECKOTO aHaJIM3a U O KOHTPOJIE KAadecTBa PE3yJIbTaTOB KOJIMYECTBEHHOTO XUMHUYECKOTO
aHam3a.

3 Coaep:xkaHue THCHUTLTAHBI

Beenenune. Ilonstue 006 anamutuueckod xumuu (AX) Kak O cHUCTeME€ 3HaHUU,
MO3BOJISIIOIIEH YCTAHOBUTH KAYECTBEHHBINM M KOJMYECTBEHHBIN COCTaB BellecTBa. 3amaun AX.
AHATUTUYECKH CUTHAJT KAaK HOCUTENTh KAYECTBEHHOW M KOJWYECTBEHHOW WH(popManuu 00
oOwvekTe ananuza. [loHsTHE O TPOoOOOTOOpe M mpobomoaroroBke. OCHOBHBIE TpeOOBaHUS,
MpEAbSIBISIEMbIE K METOJaM XHMHYECKOTO aHaln3a. YCIOBUS BBHITIOJHEHUS OIpPEIeTCHUN.
AHanutnueckas (hopMa, aHaATUTHYECKHE MPU3HAKK. AHATUTHYECKHE KIACCH(PUKAIMU KaTHOHOB
Y aHUOHOB.

Cucrematnueckuii u JpoOHbI aHanu3. COBpEeMEHHBIE METOIbl HJIECHTU(DUKALNN
AJIEMEHTOB M coeuHeHn. OpraHnvecKue aHATUTHYECKUE PEareHThl B aHAIN3€ HeOPTraHUIECKUX
BelecTB. PaBHOBeCHs B aHAIMTHUYECKUX TOMOT€HHBIX M Te€TEpPOreHHBIX cucreMax. OCHOBHBbIE
TUTIBl PEaKIui, TpuUMeHseMbIX B AX (KUCIOTHO-OCHOBHOE B3aMMOJICUCTBUE, OKHCIICHHE-
BOCCTAHOBJICHHE, KOMILIEKCOOOpa3oBaHue, ocaxaeHue). Onucanre paBHOBECHUS aHATUTHUECKUX
pEeaKIHii ¢ MOMOIIBI0 KOHCTAHT PAaBHOBECHS. YUET MOOOYHBIX PEaKIUii C MOMOIIBIO arapaTa
YCIIOBHBIX KOHCTaHT paBHOBecus. VICmonp30BaHME YCIOBHBIX KOHCTAaHT pPAaBHOBECHS IS
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ONTUMU3ALMKN AHATUTUYECKUX PEAKIHMN M MPAKTUUYECKUX YCIOBUM UX BbIMTONHEHUS. OCHOBBI
METOJIOB KOJMYECTBEHHOTO0 XHMHUYECKOTO aHajin3a. MeToAbl KOJIMYECTBEHHOIO aHalu3a.
TpeOoBanHusi, TPEABSIBISIEMbIE K XUMHUYECKUM PEAKIUSM, HCIOJIB3YEeMBbIM B XHMHUYECKOM
aHaiMze. OTambl KOJIMYECTBEHHOro aHanu3a. lloHATHe O TpaBUMETPUYECKOM aHAJIHU3eE.
Teopernueckre OCHOBBI TUTPUMETPUYECKOTrO aHanusa. IIpuemel TuTpoBaHms. Pacyersl B
TuTpuMeTpun. I'paduueckoe orobpaxenue npoimecca TUTpoBaHus. CKadyoK TUTPOBAHHS, TOUYKA
SKBUBAJICHTHOCTH, KOHEUHAsl TOUYKa TUTpoBaHus. [lepBruUHbIE U BTOPUYHBIE CTaHAAPTHI. MeTo
KHCJIOTHO-OCHOBHOTO TUTPOBaHUA. BbIOOp KHCIOTHO-OCHOBHOrO HHAMKaTopa. Illpumepst
onpeneneHud. MeTobl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTpOBaHMs. OKUCIUTENBHO-
BOCCTAHOBUTENBbHBIN NOTeHIMAN. DaKTOPHI, BIAUIIONINE HA €ro BeIMYMHY. Y paBHeHue HepHera.

Iepmanranatomerpus. Mogomerpus. OntuMu3almus yCIoBHil ompeneneHus. Metox
KOMIUIEKCOHOMETPUYECKOr0 TUTpoBaHUs. (OCOOEHHOCTH peaklui KOMIUIEKCOOOpa3oBaHUs
(xenarooOpazoBanusi) uoHOB MeTtawuioB ¢ OJTA. Bblbop onTtuManbHBIX — yCIOBHM
KOMIUIEKCOHOMETPUYECKOTO  TUTpOBaHHUS.  TuTpoBaHMe 1O  METOAY  OCAXJICHUA.
Mertponorudeckas OLEHKa pe3yibTaToB aHaiu3a. VHIUMKaTOpHbIE M HMHCTPYMEHTAJIbHbIE
CIOCOOBI YCTAHOBJICHUS TOUEK SKBHBAJIIEHTHOCTH.

BBenenve B (M3HKO-XMMHUECKHE (MHCTPYMEHTAIBHBIC) METOABl XUMUYECKOTO aHaIN3a
(MMXA-®XMA). Knaccudukanus (GuU3MKO-XUMHUYECKHX METOJOB aHAIM3a. AHAIUTHYCCKUN
CHTHAI Kak WHQOpMaTUBHAs (YHKIUS COCTaBa BeIIeCTBA. METOIbl KOJHMYECTBEHHBIX
m3mepennit. B OXMA, wuX XapakTepUCTHKA. AHAIUTHYECKHE M  METPOJIIOTUYECKUE
XapaKTEPUCTUKU METOJUK OIPEIEICHUS.

4 O0beM yueOHOI TMCUHIJIMHBI

Bunbt yueOHOM pabOThI B 3auerHbIx B akanmem.
eIMHULIAX yacax

O0mas TpyA0EMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IVIAHY 4,0 144
Konrakrnas padora (KP): 0,45 16,2
Jlextuu (Jlek) 0,17 6

Jlaboparopusbie 3ausTus (J1ab) 0,28 10

CamocrositenbHas padora (CP): 3,44 124

Buja xoHTpoOJIsi: 3aUeT/3K3aMeH 0,11 3a4er ¢

onenkoii (3,8)

Bugpsl yaeOHOM paboThI B 3auerHbIX B actponom.

eIMHUIIAX qacax
O0mas TPyA0EMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IVIAHY 4,0 108

KonrakThas padora (KP): 0,45 12,15
Jlexmm (Jlek) 0,17 45
Jlaboparopusbie 3ausaTus (J1ab) 0,28 7,5
CamocrositenbHas padora (CP): 3,44 93

Buja xoHTpoJisi: 3auer/3K3aMeH 0,11 3a4er ¢
OLIEHKOH
(2,85)

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI

«Anxenepnas rpadpuka» (51.5.13)

1 Heap ucuMnIMHbI — MIPUOOPETEHNE 3HAHM M BBIPAOOTKA HABBIKOB, HEOOXOAMMBIX
CTYJEHTaM ]ISl BBIMIOJIHEHHS M UTEHUS] TEXHUYECKUX UepTeKel, BBIMOIHEHUS SCKU30B JIeTaleH,
COCTABJICHHS] KOHCTPYKTOPCKOM UM TEXHOJOTMYECKOW JIOKYMEHTAallUM B COOTBETCTBHUU CO
crangapramu ECK/[; o3HakomIieHHE ¢ METO1aMH KOMITBIOTEPHOH Tpaduky.

2 B pesyabTrare wu3ydYeHusi AUCHUIVIMHBI O0y4YyawIlnuiicssi MO MNporpamMme
0akaJjiaBpuaTa J0JIKeH:
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Ob6aaoams cnenyromumu o6mexynsTypabiMu (OK) u obmenpodeccuonansabivu (OITK)
KOMIIETCHIIUSIMHU:

- CIOCOOHOCTRIO K caMOOpraHu3aiuu u camooopasosanuio (OK-7);

- CIIOCOOHOCTBIO HCIIOJNB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX NHUCUMILIAH B
npo(eCcCHOHANBHOM  JAEATeTbHOCTH, MPUMEHITh METOJAbl MAaTeMaTUYeCKOro aHaliu3a |
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO U IKCIIepUMEHTaIbHOTO uccienoBanus (OITK-2).

3namo:

- CIIOCOOBI OTOOPAXKEHHSI POCTPAHCTBEHHBIX (POPM Ha MIIOCKOCTH;

- MPaBWJIA U YCIOBHOCTH IPH BBIMOJIHEHUU YEPTEKEH;

- BUJIbI U3/I€TNI U KOHCTPYKTOPCKHUX JOKYMEHTOB;

- Ha YPOBHE MPE/ICTABICHUS XaPaKTEPUCTUKH (DOPMBI ¥ TIOBEPXHOCTH U3ICIHIA,

Ymems:

- BBIIIOJIHATH U YUTaTh YEPTEKU TEXHUUYECKUX H3ACIUNA C YYETOM JCHCTBYIOLIUX
CTaH/IapTOB;

- BBITIOJIHATH U YUTATh CXEMbI TEXHOJIOTHYECKHUX MTPOLIECCOB;

- ACIIOJIb30BaTh CPEJICTBA KOMIBIOTEPHOU TpaduKu I U3TOTOBICHUS YePTEKEH.

Braoems:

- croco0amu U MprueMaMu U300paXKeHus MPEeIMETOB Ha TUIOCKOCTH;

- rpadmaeckoi cucremoit «Komrmacy.

3 Kpatkoe conep:xkanue TUCHUIIUHBI:

Beenenwe. [lpeamer u  MeTonasl HHXKEHEpHOH rTpaduku. Kparkme uctopuyeckue
cBeZieHMs. 3a/1adyll U MECTO Kypca B MOATOTOBKE OakaiaBpa TEXHUKU U TEXHOJIOTHH.

Mopnyinb 1. U3nenus 1 KOHCTPYKTOPCKHUE TOKYMEHTBHI.

1.1. Buab! u3genuii 1 KOHCTPYKTOPCKUX TOKYMEHTOB.

Buast m3gemuit mo 'OCT: geranb, cOopoyHasi €IWHUIIA, KOMIUIEKC, KOMILUIEKT. BubI
KOHCTPYKTOPCKHUX JIOKYMEHTOB: YEPTEX JeTanu, COOpPOUYHBINH uyepTexk, depTex OOIIero BHIA,
cnenudukanus, cxema. [Iudper KoHCTpyKTOpCKMX JOKyMeHTOB. Kparkue cBemeHus o
CTPOUTEIBHBIX YEPTEXKAX.

1.2. Pe3p00BBIC U3/I€THUS U COCTUHEHHS.

Pe3nObl: 0OpazoBanue, kiaccudukainusi, U300pakeHHE M O0O3HAUEHUE Ha YepTexKe.
Cranpaptabie pe3rOoBble u3nenus. Onpenenenue pe3nObl u3mMepeHueM. CoeMHEHUS aeTanei
0onToM U mNUIbKOH. Pe3rboBbie TpyOHBIE coenquHeHus. [lankoBbie coequHEHMS.

1.3. DcKu3bl U TEXHUUECKHUE PUCYHKU JAeTajei.

[TocnenoBaTenbHOCTh  BBIMIONHEHUS  W300paXeHW  JeTanu: BbIOOp  TJIaBHOTO
M300paKeHHs; OMpeeeHue HEeO0OXOAMMOro KOJIMYECTBA H300paKEHWM; MOATOTOBKA OIS
YyepTeka K M300paKeHUIO eTalll; H300pakeHNEe OCHOBHBIX BHEIIHUX M BHYTPEHHUX OYEepTaHU
netanu. OOMep neranu TPU BBITIOJIHEHWH €€ 3cku3a ¢ Hartypbl. OdopmieHue deprexed u
ACKU30B JeTtaneil. [IpaBuia BeIMOTHEHHS U OPOPMIICHHUS TEXHUYECKUX pUCYHKOB. OO03HAYCHUS
MaTepHaioB.

1.4. Yeprexu cOOPOUHBIX €IUHUIL.

[IpaBuna BeIMONHEHUS W O(QOPMIICHHS COOPOYHOTO UepTEeXk a: BBHIOOP TJIABHOTO
M300paXKeHUsI, OMpPEJEICHHe KOJIMYeCTBa HW300paKeHH, HaHECEHHWE HOMEpOB MO3UIIUH,
HaHECEeHHE pa3MepoB (rabapuTHBIC, YCTAHOBOYHBIC, TPUCOCTUHUTEIBHBIC, IKCILTyaTal[AOHHBIE).
Crneuuduxanus. [IpaBuna BeImoaHeHUS 1 0OPMIICHHSI YepTexka 00IIero BUa.

Monyinb 2. CoenMHEHUS IeTaJIEH.

2.1. Cxewmsl.

Knaccudukanmst cxem mo Bugam u tumnam. O6o3HaueHue cxem. IIpaBuia BBITOTHEHUS
CTPYKTYPHBIX U MIPUHIUIUATIBHBIX TEXHOJIOTHUECKUX cXeM. CXeMbI pacronoKeHuUs.

2.2. N300paskeHns COSTMHEHUN JIETaICH.

Onannesbie coenuHeHus. lllnuueBsie W mmMoHOYHBIE coenuHeHus. CoeauHeHus
mTUTOM W MIUIMHTOM. HepazbeMHbIe COCTWHEHHMs JeTajeil: CBapka, IMaika, CKJICHUBaHUE,
00BaJbIIOBKA, Pa3BAILIIOBKA, COSTMHEHIE 3aKIICTIKOM.
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2.3. Apmatypa TpyOOTIpOBO/IOB.

Knaccudukanus apmatrypbl TpyOONpOBOJOB MO HA3HAYEHHIO, MO THILY MEPEKPHITUS
MOTOKa pabouell cpenpl, MO CHoco0y MPUCOCTUHEHUS K TPyOONmpoBOay, TO Crmocoly
repMeTU3alUY IIMUHEIS.

Monyns 3. UepTexku cOOPOUYHBIX €AMHUIL. DIEMEHTHI KOMIBIOTEPHON TpaduKH.

3.1. 'eomeTpruueckue XapakTepuCTUKH (GOPMBI U TTIOBEPXHOCTH U3JICITHH.

Pa3meppl, mnpaBuna uX HaHeceHUsT Ha dYeprexe. Pa3mepbl HCHOJHUTENBHBIE U
CIpaBOYHbIEe, rabapUTHBIE, KOOPAUHUPYIOIIME M  4YacTHble. ba3pl  HU3MepuTenbHbIE,
KOHCTPYKTOPCKHE, TEXHOJIOTMUECKHUEe, BcromorarenpHble. Hanecenue pasmepoB oT 0as.
[IpenenbHbIe OTKIOHEHUS Pa3MEpOB IJaJIKMX MMOBEPXHOCTEH, NOMYCKH, Mocaaku. Jlomycku u
nocagku A jgeraneid ¢ pespOoi. lllepoxoBaTocTh NOBEPXHOCTEH JeTaneil, mapaMmerpsl
HIEpOXOBATOCTH, IIPAaBUJIa HAHECEHUS MapaMeTpPOB IIEPOXOBATOCTH MOBEPXHOCTEH Ha uepTexke.
[IpenenvHbIC OTKIOHEHUS (POPMBI U PACTIOTIOKECHHUS.

3.2. letanupoBaHue 4epTeKel COOPOYHBIX €IUHULL.

[TpaBmiia nmeranupoBaHUS YEPTEkKEH COOPOUHBIX CIMHHUII. BBIMOTHEHWE YepTeked H
TEXHUUYECKUX PUCYHKOB JICTaJICH.

3.3. DneMeHTBl KOMITBIOTEPHOH rpaduKu.

KomnrerotepHas rpaduka u pemraemsle ero 3agaud. ['paguueckre 00bEKThI, TPUMUTHUBSI,
aTpuOyTHl, CHHTE3 Wu300paxenus. IIpencraBieHue BUACOMHPOPMALMM W €€ MAallWHHAs
redHepanusi. CoBpeMEHHbIE CTaHAAPThl KOMIIBIOTEpHOW rpaduku, rpaduueckue S3bIKH U
meradainpl.  Peanmuzanus  anmapaTHBIX — Mopayned  rpadudeckoit  cuctembl. OCHOBHBIE
rpaduyueckue anropuTMbl Ha IUJIOCKOCTH M B mpocTpanctBe. [Iporpammubie rpaduueckue
CHCTEMBI U X IIPUMEHEHHE.

OO0111ee KOIMYECTBO MOYyIIEH - 3.

4 O0bemM yueOHOH THCHHMIIINHBI

Bunsr yue6HOM paboThI B 3aueTHBIX B akanem.
SIMHATIAX qacax
O01as Tpy10eMKOCTh IMCHUILIHHBI N0 Y4eOHOMY IJIAHY 4,0 144
Konrakthas pa6ora (KP): 0,34 12,4
Jlexmmm (JIek) 0,11 4
Jlaboparopuseie 3anTHsI (J1a0) 0,06 2
[Tpaktuueckue 3ansatus (I13) 0,17 6
CamocrositesibHas padora (CP): 3,44 124
Kypcogas pabora 27
Jlpyrue BUJbI CaMOCTOSITENIbHOM paboThI 97
Bua koHTpoOJIs: 3aUeT/IK3aMeH 3ayeT ¢
0,22 OLIEHKOM,
3auer (7,6)
Bunast yueOHol paboTh B 3auerHbIX B actponom.
CIMHATIAX qacax
O0mas TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIAHY 4,0 108
Konrakthas pa6ora (KP): 0,34 9,3
Jlexruu (JIek) 0,11 3
Jlaboparopusbie 3anTHs (J1a0) 0,06 1,5
IIpaktuueckue 3anstus (I113) 0,17 4.5
Camocrosite1bHas padora (CP): 3,44 93
KypcoBas pabota 20,25
Jpyrue BUIbI CaMOCTOSITETLHON paOOTHI 72,75
Bujx koHTpOJIS: 3a4eT/IK3aMeH 3ayeT ¢
0,22 OLICHKOIA,
3auet (5,70)
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AHHOTanus padoyeil NPOrpaMMbl JUCHUNJIMHBI

«be3onacHocTh ku3HeaesteabHocT» (b1.6.14)

1 eab AucHUIUIMHBI - GopMUpOBaHHE MPOGECCHOHATBLHONU KYIbTYphl O€30MaCHOCTH,
NOJ KOTOPOW IOHMMAaeTCs TOTOBHOCTh U CIIOCOOHOCTH JIMYHOCTH HCIIONB30BaTh B
npoecCHOHANBHOM AESITeTbHOCTH NMPUOOPETEHHYIO COBOKYITHOCTh 3HAHHM, YMEHUN U HaBBIKOB
st obecniedeHust OezomacHocTH B chepe NpodecCHOHANBHOW ACSITeTbHOCTH, XapakTepa
MBILIUIEHUSI W UEHHOCTHBIX  OpHEHTalud, NpH KOTOPBIX BONPOCHl  0€30MacHOCTH
paccMaTpUBAIOTCS B KAYeCTBE IPUOPUTETA.

2 B pe3yibTaTe ocBOeHHSI IMCUHUILIMHBI 2. B pe3yabTare m3yyeHusl THCHUIIUHBI
o0yuaromuiics Mo mMporpaMMe 0aKaJIaBpuaTa J0JKeH:

Obnadams crnenyronumu o0mekyabTypHbiMU (OK) 1 obmenpodeccruonansubiMu (OITK)
KOMIICTCHITHSIMHU:

- CHOCOOHOCTBIO MCIOJIB30BAaTh OCHOBBI IKOHOMUYECKHX 3HAHHUM B PAa3IMYHBIX cepax
xu3HenesrensHoctu (OK-3);

- CIHOCOOHOCTHIO PabOTaTh B KOJUIEKTHUBE, TOJEPAHTHO BOCIPUHUMATH COIHANIbHEIE,
STHHYECKHE, KoeccuabHblie U KynbTypHbIe paznuuns (OK-6);

- CIIOCOOHOCTBIO K caMOOpraHu3anuy u camoobpasosanuio (OK-7);

- CIIOCOOHOCTBIO MCIIOJIB30BATh MPUEMBI TIEPBOI MOMOIIIM, METO/IBI 3aLIUTHI B YCIOBUAX
upe3Bbluaiiibix cutyaimii (OK-9);

- cI0COOHOCTHIO UCTIOIB30BATh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JJIsi TOHUMAHHUS
OKpYy»aroriero Mupa u sieieanii mpuposl (OITK-3).

3nams:

- OCHOBHbIE TeXHOC(EepHBbIE OMTACHOCTH, UX CBOMCTBA M XapaKTEPUCTUKU;

- XapakTep BO3JEHCTBHSA BpPEAHBIX M OMACHBIX ()AaKTOPOB HA YEIIOBEKAa W MPUPOIHYIO
cpedy, METOJbl 3allUThl OT HHUX MPHUMEHHUTEIbHO K cdepe cBoed mpodeccHOHaTbHON
NeSITETTHHOCTH.

Ymemn:

- HIeHTH(PUIUPOBATH OCHOBHBIE OMACHOCTH CPEJIbl OOMTAHUS YEITOBEKa;

- OLIGHHWBAaTh PHUCK HX peaju3alid, BHIOMpPATh METOABl 3alIMTHl OT OIMACHOCTEH
MPUMEHUTEIBHO K cdepe cBoel mpodecCuOHaTbHON NeATeTbHOCTH W CIOCOOBI OOecTieueHUs
KOM(OPTHBIX YCIOBH KU3HEIEATETHHOCTH.

Braoemy:

- 3aKOHOJATEJIbHBIMH M TMPABOBBIMU aKTaMH B 00JacTh O€30MacHOCTH M OXpaHbl
OKpYyXarollel cpeapl, TpeOOBaHUAMHU K O€30MaCHOCTH TEXHUYECKHX pErJIaMEHTOB B cdepe
npodeccuoHaIbHOMN J1eTeTbHOCTH;

- CIoco0aMH Y TEXHOJIOTHSIMH 3aIlUTHI B YPE3BBIYANHBIX CHTYAITUSX;

- TOHATHHHO-TEPMUHOJIOTHYECKUM armapaToM B 001acTu 6€30MacHOCTH;

HABBIKAMU pallMOHATU3AIUN TPOPECCHOHATHHON ACSITETbHOCTU C IIENbI0 00ecreueHUs
0€30MacHOCTH U 3aLUThl OKPYKAIOIIEH CpeIbl.

3 Kpatkoe conep:xkanue TUCHUTLIUHBI.

1. Beenenue B OezonmacHocTh. OCHOBHBIE MOHATHS M omnpezeneHus. bezomacHocTs u
YCTOMYUBOE pPa3BUTHE.

2. Yenosek u Texaochepa. CTpykTypa TeXHOCHEPHI U €€ OCHOBHBIX KOMITOHEHTOB.

CoBpeMeHHOE coCTOsTHIE TeXHOC(]ephl 1 TeXHOCPEepHO 6€30MacHOCTH.

3. UnenTndukanys 1 BO3JICHCTBIE HA YeJIOBEKa BPEIHBIX M OIMACHBIX (DaKTOPOB CPEIIbI
oOuTaHusl.

Knaccudukanus HeraTUBHBIX (DaKTOPOB Cpelbl OOMTaHMS YEIOBEKa. XUMHYECKHE
HeratuBHBIE (akTOphl (BpedHBIC BellecTBa). MeXaHWYECKHE M aKyCTHYECKHE KOoJeOaHus,
BUOpalMsg W IIyM. DJIEKTPOMAarHUTHBIE U3My4deHHs H moyid. MoHu3upyrommue u3ydyeHue.
OnexTpudeckuil Tok. OmacHble MexaHndeckue (paxktopsl. [Iporeccsl ropeHns U MokKapOB3pPhIBO-
OTIacHbIE CBOMCTBA BEIIECTB U MaTepuaioB. CTaTHYeCKOe AIEKTPUUYECTBO.
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4. 3ammTa 4eNmoBeKa U Cpebl OOMTAHUS OT BPEAHBIX U OMACHBIX (PaKTOPOB MPHUPOIHOTO,
AHTPONOTEHHOTO U TEXHOT€HHOTO MPOMCXO0XKICHUSI.

OCHOBHBIC TPUHIUIIBI 3ATUTHL. 3alIUTa OT XUMHUECKUX M OMOJIOTHYCCKUX HETraTHBHBIX
(dakTopoB. 3amuTa OT JHEPreTHYECCKUX BO3ACHCTBUU W (u3myeckux mnosed. ObecneyeHue
0€30MacHOCTH  cucTeM, paboTarolmMX 1OJ JaBiIeHUEM. be3omacHOCTh  IKCITyaTaluu
TpYOOIIPOBOJIOB B XMMHUYECKOI MPOMBIIIIEHHOCTU. be3onacHas skcruryaTamusi KOMIIPECCOPOB.
AHanu3 1 OlIEHUBaHUE TEXHOTCHHBIX U MPUPOJIHBIX PUCKOB.

5. OGecneueHre KOMPOPTHBIX YCIOBHM AJIs )KU3HU U JESTeNbHOCTU uenoBeka. [lonarue
KOM(DOPTHBIX MU ONTHMATBHBIX YCIOBUH. MUKpOKIMMAT nmomerneHnid. OCBEIIeHNe U CBETOBas
cpela B IOMEIICHHH.

6. Ilcuxodusnonornyeckre 1 SProHOMHUECKUE OCHOBBI O€30MaCHOCTH.

[Icuxuueckue mpolecchl, CBOMCTBA M COCTOSHUSA, BIMSIONIME HA 0e30macHOCTh. Buabl u
YCIIOBHS TPYIOBOU AEATEIBHOCTA. DPrOHOMUYECKHE OCHOBBI O€30MaCHOCTH.

7. Upe3BbluaifHble CUTYaIlMH U METO/IbI 3aIIUTHI B YCIOBUSIX UX peaTH3alliH.

O6mue cenenus o YC. Ioxkap u B3pbIB. ABapuu Ha XUMUYECKH ONACHBIX 00bEKTAaX.

Pagnanvionnsie  aBapuu. [Ipubopbl paauialiiOHHOW, XUMHUYECKOW pa3BEAKH H
JO3UMETPUYECKOT0 KOHTpOJis. YUpe3BblualiHble CHUTyallUM BOEHHOTO BPEMEHM. 3alluTa
HACelleHHWsT B YPE3BBIYAMHBIX CUTYyallUsAX. YCTOMUYMBOCTh (DYHKIIMOHUPOBAHUS OOBEKTOB
HSKOHOMHUKH B UPE3BBIUYAWHBIX CUTYAIUAX.

8. YrpaBneHune 0€30MaCHOCTHIO KU3HEACSITENbHOCTH.

3aKkoHOAATENbHbIE U HOPMATHBHBIE IIPABOBbIE OCHOBBI YIpaBlIeHUs O€30IaCHOCTBIO
KU3ZHEJEATENIbHOCTH. DKOHOMUYECKHE OCHOBBI yrmpaBieHUs Oe3omnacHocThio. CTpaxoBaHue
puckoB. ['ocyaapcTBeHHOE yrpaBiieHHue 0€30I1aCHOCTHIO.

4 O0beM yueOHOi TUCIUIIHHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
eIMHUIIAX qacax
O0mas TpPyA0EMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IVIAHY 4,0 144
KonraktHas patora (KP): 0,34 12,4
Jlexruu (JIek) 0,22 8
Jlaboparopusie 3ansTus (J1a0) 0,11 4
CamocrositesibHas padora (CP): 3,40 123
Buja xonTpossi: 3aueT/3K3aMeH 0,24 IK3aMeH
(8,6)
Bunpsl yaeOHOM paboThI B 3auerHbIX B actponom.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 108
Konrakthas pa6ora (KP): 0,34 9,3
Jlexruu (JIek) 0,22 6
JlabopatopHsie 3ausTus (J1aod) 0,11 3
CamocrositeibHas padora (CP): 3,40 92,25
Bujx koHTpoOJIS: 3a4eT/IK3aMeH 0,24 IK3aMEH
(6,45)

AHHOTanugA padoyeil NPOrpaMmbl JUCUUIIJIMHBI

«IIpoueccol u annaparbl xXumudeckoi Texunonorun» (b1.5.15)

1 [eab AUCHMIUIMHBI - BMECTE C KypCOM OOIIEH XWMHUYECKOW TEXHOJIOTHH CBS3aTh
0O0IIeHayYHYIO ¥ OOLICHHKEHEPHYIO ITOATOTOBKY HAa OCHOBE M3YYEHHUS! OCHOB TMIPABIMUYECKUX,
TEIUIOBBIX M MacCOOOMEHHBIX MPOIIECCOB XMMUYECKOM TEXHOJOTHUH, YTO HEOOXOAMMO NpHu
NOJATOTOBKE OakalaBpoOB IO JaHHOMY HANpaBICHUIO Ui HAy4YHO-MCCIEIOBATEIBbCKON U
MPAKTUYECKON pabOThI HA MPEANPUATHSIX.

2 B pe3yabraTe H3yYeHHMs [JUCHMIUVIMHBI oOydawummiics 10 mnporpamme
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0akajaBpUaTa J0JIKEH:

Obnadams cnenyronumu obmenpodeccuonanbapiMu (OITK) n npodeccrnonanbsHbpMu
(ITIK) xoMrieTeHuIusIMU

- CIIOCOOHOCTBIO HCIIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCLUIUIMH B
npoeCCHOHATIBHON  JEATENbHOCTH, NPUMEHSITh METOJAbl MaTEeMAaTHYEeCKOrO aHalu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M IKCIIepruMeHTanbHoro ucciaenosanus (OITK-2);

- CI0COOHOCTHIO UCTIOJIB30BATh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI [Tl TOHUMAaHUS
OKpY’Karomiero Mupa u spieHuit npupos! (OI1K-3).

- CIOCOOHOCTBIO YYacTBOBATHh B COBEPILIEHCTBOBAHMHU TEXHOJIOTMYECKHUX IIPOLIECCOB C
MO3UIUI PHEPTO- U pecypcocOepekeHusl, MUHUMH3AIUN BO3ACHCTBUS Ha OKPYXKAIOIIYI0 CPEay
(TIK-2).

3namy:

- OCHOBBI TEOpUH INEpeHOCa HMIIYJIbCA, TEIUIa M MAaCChl; MPUHLUIBI (HU3UYECKOTO
MOJICJINPOBAHUsSL IPOLIECCOB; OCHOBHBIE YPAaBHEHHUs JBUYKEHHUS MKUIKOCTEH; OCHOBBI TEOpPUU
TEIUIONEpeIau; OCHOBBI TEOPUM MAacCCOIEpelayl B CUCTEMax CO CBOOOJHOM M HEMOJBUKHOMN
rpaHuneil pasgena (as3; TUMOBBIE MPOLECCHl XUMUYECKOW TEXHOJOTUH, COOTBETCTBYIOIIUE
anmnaparthbl U METOJIbl UX PacyeTa;

- METOJAbl IIOCTPOCHHSI HMIIMPUYECKUX U TEOPETUUYECKUX MOJEIEeH XUMHUKO-
TEXHOJIOTHYECKHUX IIPOLIECCOB;

- OCHOBHBI€ PUHIIMIIBI OPraHU3AIMHU IPOLECCOB XUMUYECKON TEXHOJIOTUH,
He(pTEXUMHUU U OMOTEXHOJIOTUH.

Ymemn:

- OIpEeNeNsaTh XapakTep ABMXKEHUS JKUJIKOCTEH M Ta30B; OCHOBHBIE XapaKTEPUCTUKU
MIPOLIECCOB TEIIO- U MaccolepeNayn; pacCUUTHIBATh MMapaMeTphl U BbIOUpATh ammapaTrypy it
KOHKPETHOI'0 TEXHOJIOIMUYECKOT0 IpoIecca;

- paccuMThIBaThb OCHOBHBIE XapaKTEPUCTHKH XHMHKO- TEXHOJIOIMYECKOIo Ipolecca,
BbIOHMpATh PAllMOHATIBHYIO CXEMY.

Braoemy:

-METO/IaMHU TEXHOJOTMYECKHUX pacyeTOB OTIENIbHBIX Y3JI0B U JeTajedl XUMHYECKOIro
00opyI0BaHus;

- HaBBIKaMH NPOEKTUPOBAHUS TUIIOBBIX allllapaToOB XMMHUYECKOMN MPOMBIIIIEHHOCTH;

- METOJaMH ONpeJeNeHUs]  PAlUOHAIBHBIX TEXHOJOIMYECKUX PEKUMOB pabOThI
000pyT0BaHUs.

3 Kparkoe cogepkanue IuCHUIINHBI .

Mopyne 1. I'mapoanHaMHyYecKue NPOLECChl M anmnaparbl XUMUYECKOHM TEXHOJOTHH.
OcHOBBI TeopuH siBIeHUH nepeHoca. O01re 3aKOHOMEPHOCTH THAPOIMHAMUKH, TEIUIOoNepeaun
u Macconepenaud. JKunkoctu U ras3wl. ['mapoanHamuka. TeueHue B TpyOax M KaHajax.
[Tono6Hoe mpeobpazoBanue ypaBHeHuss HaBbe-Ctokca. bespazmepHbie nepeMeHHbIe - KPUTEPUU
rupoarHamuyeckoro moaobust (Oinepa, PeitHonmbaca, ®pyaa, TOMOXPOHHOCTH), HX
¢u3nueckuil CMBICK; TNapameTpuueckue Kpurepuu. KpurepuanbHoe ypaBHEHHME IBMIKEHUS
BA3KOM *uakoctu. Beibop ckopocteil moTokos. Ilepemenienre xuakocTei ¥ ra3oB ¢ MOMOIIBIO
MaIlIMH, TOBBIIIAIOIINX JAAaBJICHUE.

Monyinb 2. TermoBble MPOUECCH U anmnapaTbl XUMHUYECKONW TEXHOJIOTHH.

OCHOBHBIE TEMJIOBBIE NPOIECCHI B XUMHUYECKOW TexHonoruu. JuddepennumansHoe
ypaBHEHHE TepeHoca »HHepruu B (Gopme TemioThl. KOHBEKTHBHBIH MEPEHOC TEIIIOTHI.
PaguanTtHsi Termonepenoc. Ternonepenaya B HOBEPXHOCTHBIX TEIUIOOOMEHHUKAX.

Monyns 3. [Iporieccs 1 amnmapaTsl pa3ieneHus ToMoreHHbIX cucteM. (OCHOBHBIE
MacCOOOMEHHBIE MPOIIECCHI).

OcHOBBI MacCOOOMEHHBIX mporieccoB. JAuddepernuanpHoe ypaBHeHHE KOHBEKTUBHOTO
nepeHoca Maccel B OMHApHBIX cpefax. Macconepeaaya. MarepuanbHbIil OanaHc HEMIPEPHIBHOTO
yCTaHOBUBIIETOCS Mpoliecca. Pacyer MaccoOOMEHHBIX MPOIIECCOB U aMIapaToB ISl CUCTEM C
OJIHUM DPACIIPEAEIIEMBIM KOMIIOHEHTOM.
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Pacuer monepeuHoro cedeHus (auamerpa) KOJIOHHBI; IPEIEIbHO TOMyCTUMAs 1
SKOHOMMYECKU ONTUMAaJIbHAs CKOPOCTH CIUIOUIHOM (ha3bl. OCHOBBI pacueTa BBICOTHI
MacCOOOMEHHBIX aNlapaToB ¢ HEMPEPHIBHBIM M CTYIIEHYAThIM KOHTAKTOM (ha3. Oburue
MPUHIIMIIBI YCTPOICTBA U KJIacCU(UKALIUS allapaToB JJisi MACCOOOMEHHBIX MPOLIECCOB B
cuctemax «ra3(map)-Xuakoctb». OcoO0eHHOCTH KOHCTPYKIUi abcopOepoB. OCHOBBI pacyeTa u
anmnapatsl sl TUCTUILISIUH.

Monyns 4. OcHoOBHblE TuApoMeXaHWuyeckue mnpouecchl. Ilpomeccsl M ammaparbl
pa3fiesieHus: TeTePOreHHbIX CUCTEM.

Pa3nenenune ®uAKUX M ra3oBbIX METEPOr€HHBIX CHCTEM B I0J€ CHJ TskKecTU. TeueHue
yepe3 HEMOJIBUKHBIE 3EPHHUCTBIE W IICEBIOOKMKEHHbIE ciou. DUiIbTpoBaHHE CYCIEH3UH U
OYMCTKA ra30B OT MbUIeH Ha GuiubTpax. ObIIee KoIu4ecTBO Moyeii - 4.

4 O0beM y4eOHO#H JUCHUIJIMHBI

Bunbr yueOHOM paboThI B 3aueTHBIX B akanmewm.
SIMHHIIAX gacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 10,0 360
KonTaktHas padora (KP): 0,91 32,8
Jlexmu (Jlek) 0,44 16
ITpakTnueckue 3anstus (I113) 0,44 16
CamocrositesbHasi padora (CP) 8,61 310
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,48 31((;;1,1\24; "
B Tom yuciie mo cemecTpam:
S cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 5,0 180
KonTaktHas padora (KP): 0,46 16,4
Jlexmm (Jlek) 0,22 8
[MpakTrueckue 3anstus (I13) 0,22 8
CamocrositenbHas padora (CP) 4,32 155
Buja koHTpoOJISi: 3a4eT / IK3aMeH 0,24 sk3ameH (8,6)
6 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 5,0 180
KonTaktHas padora (KP): 0,46 16,4
Jlexmm (Jlek) 0,22 8
[Tpaktnyeckue 3anstus (I13) 0,22 8
CamocrositeanHas pa6ora (CP) 4,32 155
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,24 sk3ameH (8,6)
Bunel yue6HOM paboThI B 3agernbix | B acTtpoHOM.
eIMHUIIAX qacax
Oo6mas TpPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY IUIAHY 10,0 270
Konrakthas pa6ora (KP): 0,91 24,6
Jlexmm (Jlek) 0,44 12
[TpakTnueckue 3anstus (I113) 0,44 12
CamocrositesbHas padora (CP) 8,61 232,5
Buja konTpoJsi: 3a4er / 3k3aMeH 0,48 3183?;;“
B ToMm unciie o cemecTpam:
S cemecTp
Oo6mas Tpy10eMKOCTh B CeMecTpe 5,0 135
KonraktHas pa6ora (KP): 0,46 12,3
Jlexumm (Jlek) 0,22 6
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[Tpaxtrueckue 3ausatus (113) 0,22 6
CamocrositesibHas padora (CP) 4,32 116,25
Buja konTpoJsi: 3a4er / 3k3amMeH 0,24 31:;?41\;‘;}[
6 cemecTp
OO0mas TPy10eMKOCTh B CeMeCTpe 5,0 135
KonraktHas pa6ora (KP): 0,46 12,3
Jlexmn (Jlek) 0,22 6
[TpakTaeckue 3arstust (I13) 0,22 6
CamocrositesibHas padora (CP) 4,32 116,25
Buja konTpoJsi: 3a4er / 3k3amMeH 0,24 31;;1“;;“

AHHOTaNUs padoyeil NPOrpaMMbl AUCHUNITIHHBI

«O6masi xummnveckas Texnosiorus» (61.5.16)

1 Henp AMCHMILVIMHBI — TOJY4YeHHE 3HaHUM B o0JlacTH  peanu3alud XUMHUKO-
TEXHOJIOTMYECKUX IIPOLECCOB C YYETOM (PU3UKO-XMUMHUUYECKUX OCOOEHHOCTEH MpPOTEKAOIINX
peakiuii, BbIOOpa ONTHMANBHBIX YCIOBUHM peaTu3yeMbIX MPOIECCOB, BbIOOpa 3(PPEKTUBHBIX
PEaKTOpOB, MPHUOOPETEHHUS HABBIKOB B COCTABICHHHM MAaTEPHAIBHBIX M TEIJIOBBIX OalaHCOB, B
pacueTe MpOIEcCCOB M PEaKTOPOB Ha OCHOBE MAaTEMAaTHUYECKOTO MOJEIMPOBAHUS, IMOJIYy4YEHUs
3HaHUH B 00J1aCTH pa3pabOTKH YHEProcOeperarmux XuMIuKo-Texnonornaeckux cucrem (XTC),
0€30TXO0/IHBIX U MAJIOOTXOJHBIX TEXHOJIOTUI Ha MPUMEPE COBPEMEHHBIX MTPOU3BOICTB.

2B pesyabTare H3yYeHHMs JUCHUIUIMHBI oOydawumiics Mo mnporpamme
0akajaBpuaTa J0JIKEeH:

Obnadams cnepyromumu odmenpodeccuonanbabiMu (OIIK) u mpodeccrnonanbHbpIMU
(ITK) xoMmieTeHITUSIMU:

- CIIOCOOHOCTBIO  MCIOJIb30BaTh  OCHOBHBIE  3aKOHBl ~ €CTECTBEHHOHAYUYHBIX
JTUCLUIIIMH B TMPO(EeCCUOHATBHON JESITEIbHOCTH, TPUMEHATh METOJbI MaTEeMaTHYECKOTO
aHaJIM3a U MOJICIMPOBAHUS, TCOPETHUYECKOTO U SKCIIepUMeHTaIbHOTo uccienosanus (OIMK-2);

- CIIOCOOHOCTBIO Y4acCTBOBAaTh B COBEPIIEHCTBOBAHMHU TEXHOJIOTMYECKUX MPOLIECCOB
C MO3ULMUH dHEPro- M pecypcocOepexeHusi, MUHUMHU3ALUU aHTPOIIOT€HHOr0 BO3JCHCTBUS Ha
okpyxatorryio cpeny (ITK-2)

3namo:

- OCHOBBI TEOPUU XMMUYECKUX MPOLIECCOB U PEAKTOPOB;

- METOJIOJIOTHIO MCCIIEOBAaHUS B3aUMOJCHCTBUS XUMHUYECKHUX MPEBPALICHUN U SBJICHUU
nepeHoca Ha BceX MacIITaOHBIX YPOBHSX;

- METOJIMKY BbIOOpA peakTopa U pacuéra mporecca B HEM;

- OCHOBHBIE PEaKI[MOHHBIE MPOLIECCHI U PEAKTOPbl XUMUYECKON U OMOTEXHOIOTUH;

- OCHOBHBIE IIPUHIUIIBI OPTaHU3ALUN XUMUYECKOTO ITPOU3BOJCTBA, €T0 UEPAPXUUYECKYIO
CTPYKTYPY, METO/IbI OLIEHKH Y(PPEKTUBHOCTH IPOU3BOJICTBA;

- OCHOBHBIE XMMHYECKHE IPONU3BOICTBA.

Ymemu:

- paccYMTaTh OCHOBHBIE XapaKTEPUCTUKH XMMHUUYECKOTO IpoIiecca,

- BEIOpATh pallMOHAIBHYIO CXEMY IIPOU3BOJICTBA 3aJaHHOTO TPOTYKTa;

- OIICHUTH TEXHOJIOTUIECKYIO 3P PEKTHBHOCTH MTPOU3BOJICTBA;

- BBIOpaTh 3 PEeKTUBHBIN THI peaKTopa;

- IPOBECTH PACYET TEXHOJOTMYECKUX MTapaMeTPOB [UIs 33/1aHHOTO MTPOIIecca;

- OTIpE/ICINTDh apaMeTPhl HAMTYYIIIeH OpraHU3aliy Ipoliecca B XUMHUUYECKOM PEakTope.
Braoemy:

- MeToJaMu aHaau3a 3QPEKTUBHOCTH PAOOTHl XMMHYECKUX IMPOU3BO/ICTB;
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- METOJaMHU pacyeTa W aHaIM3a IMPOILECCOB B XUMHUYECKHX PEAKTOpax, ONpeAeTICHUS
TEXHOJOTMYECKHX MOKa3aTeleH;

- METOJIaMU BBIOOpA XUMHUECKUX PEAKTOPOB.

3. Kparkoe coaepixaHue IUCHUILINHBI

Monayns 1. XuMudeckast TEXHOJIOTHS U XUMHUYECKOE ITPOU3BOICTBO

1.1. OcHoBHBIE OIIpEAETICHUS U MOJOKESHHUS.

XuMHUYeCKasi TEXHOJIOTHS - HayKa 00 HSKOHOMHYECKH, JKOJOTHMUYECKH M COIHUAIBHO
000CHOBaHHBIX CIOCO0AX M Tpoleccax MepepadOTKH ChIPhS C HM3MEHEHHEM €ro cocTaBa U
CBOMCTB MyTEM MPOBEICHUS XMUMHUYECKUX U (U3UKO-XUMHUYECKHX MPEBPANICHUA B MPEIMETHI
notpebsieHuss U cpeacTtBa mpousBojacTBa. OOBEKT XMMHUECKOH TEXHOJOTHUU - XHMHYECKOe
MPOU3BOACTBO. MEKOTpaciaeBOM XapaKTEpP XUMHUUYECKOM TEXHOJOTHH. Pa3BUTHE XUMHUUYECKUX
MIPOU3BOJICTB U XMMHUYECKON TEXHOJIOTHMH. MecTO XMMUYECKON TEeXHOJIOTUU B MPOMBILIUICHHOM
chepe ¥ METOOB XMMHUYECKOW TEXHOJIOTMM B HEXMMHUYECKHX OTPACISIX HMPOMBIIIJICHHOCTH.
MeToapl XUMUYECKOW TEXHOJOTHMH — CHUCTEMHBIA aHaliu3 M METOAbl MaTeMaTHYeCKOIo
MoaenupoBaHus. CUCTEMHBI aHAJIN3 CIIOKHBIX CXEM M B3aMMOJICHCTBHIA 3JIEMEHTOB CXEMBI —
MOHSITHE U coJiepkaHue MeToa. dusndeckoe U MaTeMaTUYecKOe MOEIIMPOBAHUE, ONpeeTICHUE
U OCHOBHBIE TIOHSTHS, UX MECTO B WH)KEHEPHO-XMMHYECKHX HCCIIEJOBAHMIX U pa3pabOTKax.
MecTo u 3Ha4eHHE HATYPHOTO U BHIYUCIUTENILHOTO SKCIIEPUMEHTA.

Coneprkanue 1 3aa4u y4eOHOTO Kypca.

1.2. Xumuyeckoe nmpor3BOICTBO.

[ToHsATHE O XUMHYECKOM IPOM3BOACTBE KaK O CHUCTEME MAallMH M alapaTos,
COCIMHEHHBIX MaTepUaIbHBIMU U SHEPreTUYECKHUMH TMOTOKAaMHU, B KOTOPBIX OCYLIECTBISIOTCS
B3aMMOCBSI3aHHbIC XUMHUECKUE TPEBPALICHUS U (PU3MUYECKHE MPOLECCH NepepadOTKU CHIPbS B
OPOAYKTHl. MHOTO(QYHKIIMOHATHHOCTh XUMHUYECKOTO MPOU3BOACTBA - MOJYYCHHE MPOAYKTOB,
JHEPro- M pecypcocOepexeHre, MUHUMHU3alusl BO3ACHCTBUS Ha OKpyKarollyto cpeny. OOmast
CTPYKTYpa XHMHUYECKOTO MPOU3BOJACTBA - COOCTBEHHO XMMHUYECKOE MPOM3BOJICTBO, XpaHEHUE
CBIPBsSI U TMIPOYKIIUHU, TPAHCIIOPT, CHCTEMBI KOHTPOJIS U Oe30macHOCTH. OCHOBHBIE TTOACUCTEMBI
XUMHYECKOTO TPOU3BOJACTBA - MOATOTOBKA CHIPbSI U MaTEpUANOB, XUMUYECKHE U (HU3HKO-
XUMHYECKHE IPEBPAIICHUsS. BBIJCICHHE IMPOIYKTOB, 00E3BPEKHBAHWE YTWIIM3ALHUS OTXOJOB,
TEIUIO- W JHEproobecredyeHue, BOJOMOATOTOBKA, YIpPABICHHE MNPOU3BOACTBOM. OCHOBHBIE
TEXHOJIOTUYECKAE KOMIIOHEHTHI - CBIPhE, BCIIOMOTATENbHBIE MaTepUANbl, OCHOBHOW H
JOTIOTHUTEIBHBIA TPOYKTHI, OTXO/IbI, YHEPTETHUECKHUE PECYPCHI, 000pPYI0BaHUE, CTPOUTETIHHBIC
KOHCTPYKIIUU ¥ TPHOOPHI, IPOU3BOJICTBEHHBIN TIEPCOHAIL.

KauecTBeHHBIE UM  KONWYECTBEHHBIE IOKa3aTed XHMHUYECKOTO IMPOHU3BOJCTBA:
TEXHOJIOTUYECKHE TOKa3aTelIn - IMPOU3BOAMTENBHOCTh M MOIIHOCTH MPOM3BOJCTBA, BBIXOJ
MPOIYKTa, pacxXolHble KOA(D(PUIMEHTH MO CHIPbIO M SHEPTrUU, HWHTEHCUBHOCTH IPOIIECCOB,
Ka4eCcTBO MPOJAYKTa; YKOHOMHUYECKHE IOKa3aTeNl - ce0eCTOMMOCTh MPOAYKTa, MPUBEICHHBIC
3aTpaThl, YAENbHbIE KallWTAIbHBIE 3aTPaThl, MPOU3BOAUTEIHHOCTh TPYIA; JKCILTyaTallMOHHBIC
MOKa3aTey - HaJIe)KHOCTh M 0E30MacHOCTh (DYHKIIMOHHPOBAHUSI CUCTEMBI, YYBCTBHTEIBHOCTb,
peryaupyeMocTh U YHPaBIsIeMOCTh MpoIecca; COLUalbHbIE MOKa3aTelu - BO3JCHCTBHE Ha
OKPYKaIOMIYIO Cpeay, 0€301MacHOCTh O0CTYKHBAHHS, CTETIEHh MEXaHU3AIIUU 1 aBTOMAaTH3AIHH.

1.3. CeipbeBbI€ pecypchl, BOJA U SHEPTHS B XMMUYECKOM MPOU3BOJICTBE.

Knaccudukanmst ChIppeBBIX PECypCcoOB TIO pa3IUYHBIM TMpHU3HAKaM - (a3oBoMy
COCTOSIHUIO, MPOMUCXOXKICHHIO, HCTOYHHKaM. MuHepanbHOe CbIpbe (PpyAbl U MOJE3HbIE
HCKOIIaeMbl€), OPTaHWYECKOE MPUPOJHOE ChIpbe (TOpIOYME HCKOMAeMbl€), PAaCTUTEIbHOE U
JKUBOTHOE CHIPhE, BTOPUYHOE CHIPhE - MX HCIONB30BAHUE U MYyTH mepepadoTku. OCHOBHBIC
CrocoObI MEPBUYHONM 00pabOTKHU CHIPhs (0OOTaIleHNe, OYNCTKA, MOJTOTOBKA K TPAHCTIOPTUPOBKE
u mnepepabotke). [loHATHE, CYIIHOCTH W TIPUMEPHI YIIIYOJIGHWUS WCIOIB30BAaHUS CBIPHS,
KOMOMHHPOBAHUS MPOU3BOICTB U KOMIUIEKCHOU MEepepabOTKU CHIPbS.

3HaueHHE W KCMOJb30BaHUE BOJbI B XMMHUYECKUX MPOU3BOJACTBAX. VICTOUHMKU BOJBI.
TpeGoBaHusi K TEXHOJOTHYECKONM W ObITOBOM Boje. [IpomplluieHHass MOATOTOBKA BOJBI U
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METOJIbl €€ OUUCTKU OT npumeced. OCHOBHBIE METOJbl KOHTPOJS KAadeCTBAa BOABI. DKOHOMUS
BOJIONOTpEOIIeHUSI B IPOU3BOCTBE. BO00OOPOTHBIE CUCTEMBI.

Bugsl ¥ MCTOYHMKM SHEPrUd B XHMHUYECKOH MPOMBIIUICHHOCTH. MacmTalsl
noTpedsieHusT W CIocoObl YMEHBIIEHUsSI JHeprerudyeckux 3arpar. CyIIHOCTh W MPUMEPHI
pereHepalMid M peKylnepauuud SHEPruu. ODHEProTEXHOJIIOTMYECKUE CHUCTEMbl. BropuuHble
SHEPIreTUYECKUE PECYPCHI.

Monyisb 2. TeopeTuueckiue OCHOBbI XMMHUECKUX IPOLIECCOB U PEAKTOPOB

2.1. OcHOBHBIE OIIPEAEIICHNS U MOJI0KEHUS

DU3UKO-XUMHUYECKUE 3aKOHOMEPHOCTH XUMHUYECKUX IIPEBPAILCHUI -
CTEXMOMETPUYECKHE, TEPMOJMHAMHMYECKHE, KuHeTudeckue. llokasarenn  XuUMHUYECKOrO
NPEBPAICHHS - CTENEHb MPEBPALICHHUs, BBIXO IPOAYKTa, HHTErpanbHas u auddepenunanbuas
CEJIEKTUBHOCTH, CKOPOCTH PEAKIIMM U NIPEBPALICHUS PEAreHTOB.

2.2. XuMHUYEeCKHE MPOIECCHI.

Omnpenenenne. Knaccuduxamuss XUMHUECKUX MPOLECCOB MO PA3JIUYHBIM MPU3HAKAM -
XUMHYECKMM (BHJ XHMHUYECKOW peaklUMH, TEPMOJUHAMHYECKHE XapaKTEpPUCTUKH, CXeMa
NpeBpalIeHui) 1 (pa3oBbIM (YUCIIO U arperaTHOe cocTosiHuE (a3).

['omorenHslit xumuueckuii npouecc. OnpezeneHne U NpUMepsl. BiusHue XUMHUECKUX
MPU3HAKOB M YCIIOBUH MPOTEKaHUs Ipoliecca Ha ero nokasarenu. CriocoObl MHTEHCU(PUKAIIUH.

[TonsiTue onTuManbHbIX Temreparyp. OnTUManabHbIE TEMIIEpPaTypbl Uil OOpaTUMBIX U
HEOOPATUMBIX SK30- U DHIOTEPMHUUECKHUX PEAKIIHIA.

['ereporeHHbIl (HEKaTATUTUUECKUI) XUMUYECKUH npouecc. OnpeneneHue U npuMepsl.
CrtpykTypa mpoiecca U ero cocramistomue (ctaauu). Habmonaemass CKOpOCTh XMMHUYECKOTO
npeBpatenusi. O6mactu (peKUMbI) MPOTEKAHUS MPOIECCa, JUMUTHPYIOIIAs CTa .

['ereporeHHslii XUMHUYECKUH mporecc '"ra3 (KUAKOCTh) - TBepaoe". OOocHOBaHueE,
MOCTPOEHUE U aHAJIU3 MAaTEMaTUYECKONW MOJIENH I peaKIuii TopeHust (MOJIeb ""COKUMAroascs
chepa) m TOmOXMMHUYECKOH (Moaens "c HeB3aumoaeWcTByrommM sapom"). Habmomaemas
CKOPOCTh IPEBpPAILEHUS, BpEMs MpeBpallleHuss M NyTH HHTEHCU(PUKALMM i1 Pa3InYHbIX
o0acTeil mpoTekaHus mporecca.

['ereporeHHslii XUMUYeCKUil mpouecc "ra3 (KUIKOCTb) - XKUAKOCTH'. OOOCHOBaHUE,
IOCTPOCHHE M aHalIM3 MareMaThueckoi mozenu. HaGmronaemas cKOpOCTh IpeBpallieHus U
obnactu nporekanus mnpouecca. [lyru nHTeHCHbUKanuy A1 pa3InyHbIX PEeKUMOB IIpoLiecca.

Karanutnueckuit npouecc. OnpezneneHue, kiaccuukanusi, NpuMepsl. [ eTeporeHHsbIH
KaTajiu3 Ha TBepaoM Kartanuzatope. OOOCHOBaHHE, MOCTPOECHHWE W aHAIW3 MaTeMaTUYECKOU
MOJIEJI Ha KaTaJIUTUYECKON MOBEPXHOCTH M B MOPUCTOM 3epHe Karanuszaropa. Habmromaemas
CKOpPOCTh TpeBpalieHus u objacTu mnporekaHuss mnporecca. CreneHb HUCHOIb30BaHUS
BHYTpeHHeH noBepxHocTH. [Tyt nHTeHCHpUKaLUN KaTaTUTUYECKUX TPOLIECCOB.

2.3. XuMHYECKHE PEAKTOPHI.

OnpeneneHne M Ha3HAYEHHE XMMHMUYECKOTO peakTopa. PeakTopsl B XUMHYECKHX H
HEXUMMYECKUX OTpacisX MpoMbIIieHHOCTH. OO030p THUIOB XHMHUYECKUX PEAKTOpPOB, HX
CTPYKTYpHBIE D3JI€MEHTHl (peakIMOHHas 30Ha, YCTPOWCTBAa BBOJA U BBIBOJA, CMEIICHMS,
pas3fiesieHuss U paclpesiesieHusl MOTOKOB, TEIUIOOOMEHHBIE 3J€MEHTbI), OCHOBHbBIE IPOLECCHl U
SBJICHUS B HUX.

CucremaTu3zaius MpoleccOB B XMMHUYECKOM PEAKTOpE MO MaciiTady HUX MPOTEKAHUS:
XUMHUYECKass peakius, XWMHUYECKMH Tpolecc B 3JIEMEHTapHOM O0beMe, MpoLecch B
PEaKIMOHHOM 3JIEMEHTE U B PEaKTOPE B II€JIOM, - UX B3aUMOCBS3b U HepapXuueckas CTPyKTypa
MaTeMaTUYECKON MOJENIN mpouecca B peakrope. IIpumepsl mpoleccoB B pa3IuyHBIX BHAAX
XUMHUYECKHX PEAKTOPOB.

Knaccugukaius nporeccoB B peakTopax 1Mo pa3InyHbIM MPU3HAKAM - BUJ XUMHUECKOTO
mpolecca, OpraHu3alys IMOTOKOB pPEareHTOB (CXeMa JBIKEHHUS PEreHTOB Yepe3 peakTop,
CTPYKTypa IIOTOKOB B PEAKLIMOHHOW 30HE), OpraHU3alusl TEIJIOBbIX IIOTOKOB (TEIJIOBOM PEXUM,
cXema TeTuIo0OMeHa), CTallMOHAPHOCTH MpoIiecca.
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O6ocHOBaHME W TIOCTPOCHME MaTeMaTHUECKOW MOJENM Tpolecca B peakTopax
Pa3IMYHOTO TUIA KaK CHUCTEMbl YpPaBHEHUN MaTepHaJIbHOTO U TEIIOBOrO0 0OajJaHCOB Ha OCHOBE
JAHHBIX O CTPYKTYpE IOTOKA, XMMHUYECKMX IPEBpAILCHUsAX, SBICHMUSIX IE€peHoca Telia u
BellecTBa W UX B3aumozeicTBuu. CucremaTusanus M KiaccupuKalus MaTeMaTHUYECKUX
MOJIEJIEH MPOLIECCOB B PEAKTOPAX.

H3oTepMuyeckue mporecchl B XMMHYECKOM peakTope. BiusHue CTpYKTypbl MOTOKa
(uzeanbHOE CMEIIEHME M BBITECHEHHUE), CTAllMOHAPHOCTU Ipolecca (IPOTOYHBIM H
NEepPUOANYECKHIT), TapaMEeTPOB U YCIOBUI MPOTEKaHUs Mpolecca (TemrepaTypa, KOHICHTpaIus,
JaBiieHNe, 00beM PEaKIIMOHHON 30HBI, BpeMs), BUJa XUMHUUYECKON peakluu (MPOoCcTasi U CIOXKHAS,
oOparumasi U HeoOpaTuMasi) U €€ IapaMeTpoB Ha MPO(PUIM KOHILIEHTPALUNA M MOKa3aTelH
npolecca B peakTope (CTENEeHb MPEBPALLEHUS, BBIXOJ IMPOJAYKTa, CEIEKTUBHOCTH IIPOLECCA).
OcHoBbl pacyera mpouecca B peaktope. ComoctaBieHue 3(PGEKTHUBHOCTH IPOLIECCOB B
peaxKTopax, OIMMCHIBAEMBIX MOJIEIISIMU UJI€AIBHOIO CMEILIEHUS U BBITECHEHUS.

HeuzotepMuyeckue mporecchl B XUMHYECKUX peakTopax. OpraHu3anusi TerIoBBIX
IIOTOKOB U PEKMMOB B XUMUYECKHUX peakTopax. Pacnpenenenue reMneparypbl, KOHIEHTpALU U
CTEMEHH TPEBpAIlCHUsS B PEAKTOpPE B pPEKHUMax HUIACATBHOTO CMEIICHHUS M BBITECHEHUS,
annabatnyeckoM M C TermiooOMeHoM. CBs3b TeMIlepaTypbl W CTENEHU IIpEeBpaIleHUs B
agnabatudyeckoM mporiecce. COIMOCTaBIEHUE C H30TEPMHUUYECKUM pEKUMOM. Yucio u
YCTOMYMBOCTb CTAllMOHAPHBIX PEXKUMOB B PEAKTOpPAX UJCAILHOIO CMEILIEHUSI.

2.4. TIpoMblIIIIIEHHBIE XUMHUYECKHUE PEAKTOPBHI.

Ha xoHkpeTHBIX npuMepax HpPEeIMETHO pacCMaTPUBAIOTCS MPOMBIIIJIEHHBIE PEAKTOPbI
JUTSL IPOBEJICHHS TTPOIIECCOB TOMOTEHHBIX, F€TEPOTreHHBIX U KAaTaTUTHYECKHUX - TUIIBI PEaKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU M OCOOCHHOCTH PEKHUMa, 00JIACTH UCTIONb30BaHUSI.

Monyne 3. XuMu4yeckoe Mpou3BOACTBO, KaKk XUMUKO-TexHonornueckas cuctema (XTC).

3.1. CtpykTypa u OnrcaHNue XUMHKO-TEXHOJIOTHYECKON CUCTEMBI.

XUMHUECKOe MPOU3BOJCTBO KaK XHMMHUKO-TexHosorndeckas cucrema (XTC). Ilonstue
cucreMbl U XTC. CocraB XTC: »iaeMeHTHI, CBSI3H, HOOACHUCTEMBI. ieMeHTsl XT1C,
KJaccu(uKanus 1Mo BUAY MPOLECCOB M Ha3HaueHUIo. TexHoyornyeckue cBsizu 3neMeHToB XTC
(motokm). IlocnenoBarenbHas, MapausenbHas, pPa3BETBICHHAs, IOCIEA0BATEIbLHO-00BOIHAS
(Gaitnac), oOpaTHast (pELMKII) TEXHOJIOTUYECKHE CBSI3U. VX cXeMbl U Ha3HAYEHUE.

Onucanne XTC. Bunel moneneit XTC - onucatenbHble U rpaduyeckue. OnucaTenbHbIe
MOJENUM - XHMMHYecKas cXxemMa M MaremMaTuueckas Mojenb. [paduyeckue ™onpenu -
(GyHKIIMOHAIbHAs, TEXHOJOTMYecKas, CTPYKTypHas W Jpyrue (CHeluagbHble) CXEMBI.
HazHnaueHnue, npuMEeHEHHE U B3aMOCBS3b MOJEIEN.

3.2. Anamus XTC.

ITonsitue, 3amaun u pesynbrarel aHanu3a XTC - cocrosaue XTC, mMatepuanbHbeId U
TEIUIOBOM OajaHChl, MOKa3aTeNu XUMUYECKOTO MPOU3BO/ICTBA.

CpoiictBa XTC Kkak cHCTEMBI: B3aUMOCBSI3aHHOCTb PEXHMOB 3JIEMEHTOB, pa3jndue
ONTUMAJIBHOCTU 3JIEMEHTa OJAMHOYHOIO M B CHUCTEME, YCTOHYMBOCTh M CYILECTBOBAaHHE
CTallMOHAPHBIX PEXKUMOB U JIp.

MatepuanbHblii ¥ TeTIoBoN OanaHchl. MeToiKa cocTapieHus M pacueTa MaTepruaIbHbIX
u teroBbix OanmancoB XTC um ee moncucreM. OcoOeHHOCTH pacueTa OalaHCOB B CXeMax C
perukiioM. @opMbI TipeICTaBIeHNs 0aTaHCOB (TaOIUIIbI, TUAarpaMMBbl U Jp.).

MarepuanpHblii  OanmaHc A7 MacCOOOMEHHBIX M PEAKIHMOHHBIX  DJIEMEHTOB.
Hcnonp30BaHWE CTEXHOMETPUYECKHX, TEPMOJMHAMHUYECKHMX U MeX(pa3HbIX OallaHCOBBIX
cooTHoweHNH. CTEXMOMETPUYECKUE COOTHOLIEHUS U HUX pa3HOBUAHOCTH. CTemneHb
HCIIOJIb30BaHUs CBIPHEBBIX PECYPCOB.

DOHTaIbIUIHBIN, SJHEPTeTUYECKUH (110 TOJTHOW PHEPTHH) U IKCEPTreTUUECKHd OalaHChl U
KIIJI. Ix conmocTaBienue u ucnoiab3oBanue B anamnse X 1C.
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3.3. Cunre3 XTC.

[Tonsitue m 3amaun cuHTe3a (moctpoenus) XTC. OcHoBHble dTanbl paspadoTku XTC.
Ponp MareMaTH4ecKuX U 3BPUCTUYECKUX METOJIOB.

OcHoBHble koHuUenuuu mnpu cuHrese XTC: MONHOE HCHOJIB30BaHUE CHIPHEBBIX H
HHEPreTUUECKUX PECYPCOB, MUHUMHU3ALMS OTXO/JI0B, ONITUMAJIBHOE UCII0JIb30BAHUE aIlllapaTypsl.
Ux coxmepxanue u crnocoObl peanuzaunu. KomMOWHHMpOBaHHBIE MPOW3BOJCTBA, COBMEIICHHbIE
IIPOLIECCHl, BTOPUYHBIE HHEPIETHUUECKUE PECYPCHI, SHEPrOTEXHOJIOIMUECKUE CHUCTEMBI,
nepectpanBaemble X TC, 3aMKHYTbIE, MaJIOOTXOAHBIE TPOU3BOJICTBA - UX MOHITHSI, 0COOEHHOCTH
Y IIPUMEHEHHUE.

OnHOpOJHBIE TEXHOJOTHMYECKHE CXEMbl: CHCTeMa pEeKyNepaTUBHOTO TeIioo0MeHa,
CUCTEMA pa3/eJIeHUs] MHOTOKOMIIOHEHTHOM cMecH, cucTemMa peakTopoB. OCHOBBI IOCTPOEHHUS UX
ONTUMAJILHOU CTPYKTYPHI

Monyib 4. IIpoMbliIEHHBIE XUMUYECKUE IPOU3BO/ICTBA.

XUMHUYEeCKHE MPOU3BOJCTBA PACCMATPHUBAIOTCS MPEIMETHO KaK pean3ainus U3y4eHHBIX
TEOPETUUYECKUX OCHOB XUMHUKO-TEXHOJIoTndeckux mnpoueccoB U XTC, KoHIeNnuuii nocTpoeHus
BbicokOd(hektrBHOM XTC. OCHOBHOH aklIeHT Jenaercs Ha (PU3UKO-XMMHUYECKHE OCHOBBI
KOHUENIIMM IIOCTPOEHUSI TEXHOJOTMYECKOW CXEMbl TPOM3BOACTBA M €ro  IOJICHCTEM.
[TpousBoacTBO cepHoil kucnoThl. [IpousBoacTtBo ammmuaka. [Ipon3BOACTBO a30THOM KHUCIOTHI
IIpou3BOACTBO cTHpOIIA.

Mopnyns 5. CoBpeMeHHbIE TEHAEHIIUN B Pa3BUTUU XUMHYECKOU TEXHOJIOTHU.

Tekyliee cOCTOIHNE XUMUYECKOW IPOMBILIIEHHOCTH B MUPE U TEHACHLUHU €€ Pa3BUTHSL.
[lepcriekTUBHBIE UCTOYHUKHU CBHIPBs U dHeprun. Kinactepusamusi XuMU4ecKoi MPOMBIIIIIEHHOCTH.
CoBmenieHHble TIponecchl. ['MOKkuMe W mepecTpanBaeMble TEXHOJIOTHYECKHE cXeMbl. Hobie
XUMHUKO-TEXHOJOTHYECKHE MPOIIECCHl U CIIOCOOBI MOMyYeHHs MPOoAYKTOB. HaHoTexHOMOT M.

O0111ee KOIMYECTBO MOAYJIEH - .

4  O06beM yueOHOI THCHUILINHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
eIMHUIIAX qacax
O0mas TpPyA0EMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IVIAHY 7,0 252
Konrakthas padora (KP): 0,57 20,4
Jlexruu (JIek) 0,22 8
[Tpaktuueckue 3anstus (I13) 0,11 4
Jlaboparopusbie 3ausTus (J1ab) 0,22 8
CamocrositesbHas padora (CP): 6,19 223
Bujx koHTpOJIS: 3a4eT/IK3aMeH 0,24 IK3aMeH
(8,6)
Bunast yueOHoM paboTh B 3auerHbIx B actponom.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY ILIAHY 7,0 189
KonrTaktHas padora (KP): 0,57 15,3
Jlexmm (Jlek) 0,22 6
[Tpaktnyeckue 3anstus (I13) 0,11 3
JlabopartopHsie 3ausTus (J1aod) 0,22 6
CamocrositesbHas padora (CP): 6,19 167,25
Bujx koHTpOJIS: 3a4eT/IK3aMeH 0,24 sk3amen(6,45)

AHHOTaNUs padoyeil NPOrpaMmMbl JUCUUILIHHBI
«CucTeMbl yIpaBJieHHs] XHMUKO-TeXHOJorn4eckumMu npomeccammn» (b1.5.17)
1 Heab DMCHMIUVIMHBI — /1aTh 0a30BBIC 3HAHUS IO TEOPUU CHUCTEM YIPABICHHS

xuMHuKO-TexHonoruueckumu mporeccamu (CY XTII), mpuBUTh HABBIKM U YMEHHUE aHaIHM3a
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cBoiicTB XTIl kak 0OBEKTOB yNpaBICHUS U MPAKTHYECKOTO TPUMEHEHHUS TEXHUUYECKUX CPEACTB
YIIpaBICHHUS.

2 B pe3yabtare u3ydeHusi AUCHUIIMHBI 00yyawuuiics 10 MporpamMme
0akajaBpHUaTa J0JIKeH:

Obnaoams cnepyromumu odmenpodeccuoHanbabiMu (OIIK) u mpodeccruonanbHpIMU
(ITK) xoMIieTeHIUSIMU:

- CIIOCOOHOCTBIO UCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCHUIUIMH B
npo(ecCHOHANBHOM  JACATETbHOCTH, MPUMEHSITh METOJIbl MAaTeMaTUYeCKOro aHaiu3a |
MOJICTTMPOBAHHMS, TEOPETUIECKOTO M IKCIepUMeHTanbHoro uccienaoBanus (OITK-2);

- CIIOCOOHOCTBIO  OCYHIECTBIISATh TEXHOJIOTMYECKUH TMpOIecC B COOTBETCTBHH C

pPErJaMeHTOM M HCIOJIb30BaTh TEXHUYECKHE CPENCTBA NIl U3MEPEHUS OCHOBHBIX I1apaMETPOB
TEXHOJIOTUYECKOT0 TpoLecca, CBOUCTB ChIpbst u npoaykiuu (ITK-1).

3namo:

- OCHOBHBIE TIOHATHUS TEOPUH YIIPABIICHHUS;

- CTAaTUYECKHE U JUHAMHYECKUE XapaKTePUCTHKH OOBEKTOB YIIPABICHUS;

- ocHOBHbIE BUIbl CAY U 3aKOHBI pETyIUPOBaHUS;

- TunoBble CAY B XMMHUYECKOUN MPOMBIILIEHHOCTH;

- METOJIbIl M CPEACTBA U3MEPEHHSI OCHOBHBIX TEXHOJIOTMYECKUX MAPAMETPOB;

- ycroiunBocts CAY;

- OCHOBHbIE TOHATHS O HenuHeHHbIXx CAY, peneliHbIX cHucTeMax, JOTHYECKUX
QIrOpUTMax yIpaBJ€HUs, aJalTUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIIPaBJICHUS;

Ymems:

- OIPENENsITh OCHOBHBIE CTAaTUYECKHE M JIMHAMUYECKHE XapaKTEePUCTUKH OOBEKTOB
YIIPABJICHHUS;

- BBIOUPATh PalMOHANBHYIO CUCTEMY PEryJIMPOBAaHUS TEXHOJIOIMYECKOT O MpolLiecca;

- OlleHUBaTh ycTonunBoCcTh CAY;

- BBIOMpATh KOHKPETHBIE TUIIBI TPUOOPOB it AuarHoctuku X111

Braoemy:

- METOJaMU T€OPUHM aBTOMATUYECKOTO PETYIMPOBAHMS, OPraHU3alUKU U pacyéra CUCTEM
ONTUMAJIBHOIO YIIPABIECHHUsS IPOLECCAMH TEXHOJOTUM OXPAaHbl OKPYKAIOIMIEHM Cpeabl u
palOHaIBHOIO UCIIOJIB30BAaHUS IPUPOIHBIX PECYPCOB.

3 Kpartkoe cogep:xanue TUCHHUILIMHBI

Monyib 1. OcHOBHBIE NOHSTHSI YIPABIEHUS XUMUKO-TEXHOJIOTMYECKUMHU IPOLECCAMH.

3HaueHue aBTOMAaTHUYECKOI0 YIPAaBIIEHUS JUIsl Pa3BUTUSI XUMUYECKOW MPOMBIIUIEHHOCTH.
OCOOEHHOCTH  YNpaBICHHUS XUMHUECKUM MPEINPUATHEM U XMUMHUKO-TEXHOJIOTMYECKHM
npoueccoM. TexXHUKO-3KOHOMHYECKHH 3(P¢EeKT BHEIpPEHHs aBTOMATHU3HMPOBAHHBIX CHCTEM
ynpaBineHus. Ponp cucrtem ymnpaBieHus B obOecreueHHMM 0€30MacHOCTH XMMHUYECKOTo
MPOM3BOACTBA U OXpaHbl OKpyXkarolieil cpenbl. OCHOBHbIE TEPMUHBI U onipenenenusd. Mepapxus
ynpasieHusi. OCHOBHblEe MpHHUMIBI yhpasieHus. Knaccupukanus cucteM yrnpaBieHUs
OynknnoHanbHas cTpykrypa CAY. [lokasaTenu kadecTBa ylpaBIICHHUS.

Monyinb 2. OcHOBBI TEOPUM aBTOMATUYECKOTO YIIPABICHUS.

Maremarnueckue moaenu CAY. lunamuueckue xapakrepuctuku CAY. Mcnonb3oBanue
oIrepanoHHOro ucunciaenus st ananusa CAY. Tunosele tuHamMu4eckue 3B€Hbs. BpeMeHHbIe
Y YaCTOTHBIE XapaKTEPUCTUKU. DKBUBAJICHTHBIE TPEOOPa30BAHUS CTPYKTYPHBIX CXEM.
VYcroitunBocts uHeHHBIX CAY ¢ 006paTHOi! cBa3bt0. Knaccudukanus 1 oCHOBHbIE CBOMCTBA
00BEKTOB yIpaBieHus. MeToIbl onpe/ieieHus] CBOMCTB 00bEeKTOB yripaBieHuss. OCHOBHBIE
3aKOHBI PETYJIMPOBAHUS. PeryasTopbl Ha OCHOBE UCKYCCTBEHHBIX HEHPOHHBIX ceTeil. Llndposbie
U pobacTHbIE CUCTEMBI yIpaBiieHus. BbiOop 3akoHa peryaupoBaHus U ONpeieieHe
ONTUMAJIBHBIX MAPAMETPOB HACTPOMKHU IPOMBILUIEHHBIX PETYIATOPOB.

Moayns 3. H3MmepeHue TEXHOJOTHYECKUX MApaMETPOB XHMHUKO-TEXHOJIOTHYECKOTO
mporecca.
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locynmapcTBeHHast cucTeMa MPOMBIIUICHHBIX TPUOOPOB M CPEICTB ABTOMATHU3AIIHH.
OcCHOBHBIE TEpMHUHBI M oOmpenenaeHuss Merposorud. Meronsl u3Mmepenuil. Cpexacrsa
U3MEPUTEIIbHOW TEXHUKH, HMX CTAaTUYECKHE M JUHAMHU4Yeckue cBoiicTBa. Ilorpemnoctu
u3mepenuil. CriocoObl nepenaun nHopmanuu Ha pacctosgHue. OpraHuzanus AUCTAHIIMOHHOMN
nuarHoctTukn  XTII. M3MepeHue OCHOBHBIX TEXHOJIOTMYECKUX IIapaMeTpPOB: JABJIICHUS,
TEMIIEpaTypbl, pacxo/la U KOJIWYECTBA, YPOBHSA XKUIAKOCTU M CHIIyYHMX MaTepUajoB, COCTaBA U
(U3UKO-XMMHYECKHUX CBOWCTB BEIIECTB.

Mopyne 4. OCHOBBI NPOEKTUPOBAHUSI ABTOMATUYECKHUX CHUCTEM YIPaBICHUS XHMHKO-
TEXHOJOTHYECKUMH ITPOLIECCAMHU.

Oco6ennoctu ynpasnenus X TI1. PeryiaupoBanre OCHOBHBIX TEXHOJIOTHYECKUX
[apaMeTpoB: pacxoja, JaBJIeHUs, TeMIepaTypsl, ypoBHs, PH. Texunueckue cpeacrsa CAY.
OCHOBHBIE Pa3HOBUIHOCTH YIPABJISIIOIIMX YCTPOUCTB. THUIBI, XapaKTEPUCTUKHU U PACUET
WCTIOJTHUTENIbHBIX MEXaHU3MOB U PETYIUPYIONUX opraHoB. OdopMiieHre MPOSKTHOTO 3aIaHuUs
Ha aBTOMAaTHU3alIMI0 TEXHOJIOTHYECKOro mpoiecca. Beioop Touek n3MepeHust, KOHTPOIIs,
YIPaBJISIEMBIX MTAPaMETPOB U YIPABIAIOMIUX BO3ieHcTBUM. CTaHAAPTHI U YCIOBHBIC
o0o3HavyeHwus I TexHojorudeckux cxem. OcHoBHble cBepenus 06 ACY TII B xumuueckoit
npombituieHHOCTH. [Ipumepst ACY TII B xumudeckoit mpoMbIIIIEHHOCTH. OCHOBHBIE BHIBO/IBI
1o kypcy. CoBpemeHnnsble TeHaeHuu B pazsutuu CY XTIL

O61ee KonuyecTBo Moayel — 4.

4  O0béM yueOHON AMCHUIIIMHBI

. B 3auerHbIx B akanem. gacax
Bunst yueGHoi paboThl

CIIMHUIIAX
OO0mas Tpy10eMKOCTh THCIIUIITHHBI 5,0 180
10 y4e0HOMY ILIAHY
Kounrakrnas pa6ora (KP): 0,34 12,4
Jlexumu (JIek) 0,11 4
[Ipaktuueckue 3anstus (113) 0,11 4
JlaGopartopusie 3ansTus (JI3) 0,11 4
CamocrositesbHas padora (CP): 4,42 159
CamocTosITeIbHOC U3YUYCHHE Pa3/IeTIOB TUCIIUTLIMHBI 4,42 159
Buja nToroBoro KOHTpoOJIs: 3a4eT / IK3aMeH 0,24 31((382116\;4)&311

o B 3auerHbIX B actponom.
Bunsl yueOHol paboThl

CIMHATIAX gacax
OO0mas Tpy10eMKOCTh JHCIUILTHHBI 5,0 135
10 Y4eOHOMY IJIAHY
KonraktHas pa6ora (KP): 0,34 9,3
Jlexruu (JIek) 0,11 3
[Tpaktryeckue 3anstus (I13) 0,11 3
JlaGoparopusie 3ansTus (JI13) 0,11 3
CamocrositesbHas padora (CP): 4,42 119,25
CamocTosiTeIbHOE U3yUYE€HHE Pa3/IeIOB JUCIUILIMHbBI 4,42 119,25
Buja nToroBoro KOHTpoOJs: 3a4eT / IK3aMeH 0,24 31;;2“;;“

4.4.2. JlucuMnJMHbI BApHATUBHOMN YacTH (00513aTeIbHbIE TUCIUIJIUHBI)
AHHOTauus padoyeii MporpaMMbl TUCHUILIHHbBI
«OCHOBBI JKOHOMHUKH H ynpaBjeHus npoussoacrsom» (b1.B.01)
1 eab AUCHMIUIMHBI - TIOJyYE€HHWE CHUCTEMBl 3HAaHUH 00 HSKOHOMHUYECKHX
3aKOHOMEPHOCTSIX ~ (DYHKIIMOHUPOBAHUS  IMPOMBINIICHHOTO  MPOW3BOJACTBA B  CHCTEME
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HAIlMOHAJIbHONW SKOHOMHUKH, (OPMHPOBAHHWE SKOHOMHYECKOTO MBILIUICHUS W HCIOIb30BaHUE
MOJIyYEHHBIX 3HAHUH B MPAKTUYECKOU IS TEIBHOCTH.

2 B pesyabrare u3y4YeHHs] JMCHMIUIMHBI OO0y4Yaloluiicd 10 Mporpamme
0akaJjiaBpuaTa J0JIKeH:

Obaadoams clienyOMUMU O0IMIEKYIbTYPHBIMA U TIPO(ECCUOHATLHBIMA KOMITETECHITUSIMHU:

- CIOCOOHOCTh HCHOJB30BaTh OCHOBBI SKOHOMHUYECKMX 3HAHUW B Pa3IMYHBIX
chepax xusnenestenpHocTH(OK-3);

- CIOCOOHOCTBIO HCIIONB30BATh AJIEMEHTHI 3KOJOT0-3KOHOMUYECKOr0 aHallu3a B
CO3JIaHUH PHEPro- U pecypcocdeperaronux TexHonoruii (ITK-8).

3uams:

— OCHOBBI 9KOHOMHUKHU B Pa3IMUHBIX chepax KU3HEeAEATeIbHOCTH;

— MeTOo/bI pa3pabOTKU ONEPATUBHBIX U MPOU3BOICTBEHHBIX IIAHOB;

— METOJIbI U CIIOCOOBI OIIATHI TPYAQ;

Ymems:

— COCTAaBJIATh OTUYETHI 1O BBIIOJHEHUIO TEXHUYECKUX 3a/laHU;

— TOTOBUTH MCXOJIHbIE JaHHbIE JJIsi BbIOOpa U OOOCHOBAHMS HAYyYHO-TEXHHUYECKHUX U
OpraHU3aI[MOHHBIX PElIeHUI HA OCHOBE YKOHOMUYECKOTO aHAN3a;

— paspabarbiBaThb OIEpaTHBHbIE IUIAHBI pPAa0OT MEPBUYHBIX MPOU3BOICTBEHHBIX
MOApa3JICJICHHUI;

Braoemo:

— METOJaMHU M HMHCTPYMEHTaMU IPOBEACHUS 3KOHOMHYECKOIO aHajau3a 3aTrpaT u
Pe3yJIbTaTOB AEATEIbHOCTH IPOU3BOACTBEHHBIX M0/Ipa3/ICIICHUI;

— UHCTPYMEHTaMM IUIAHUPOBAHUS W BBIMOJHEHUS MEPONPHUITHI MO MPOU3BOJACTBY
MPOTYKIIHH.

3 Kparkoe coaep:kanue Ay CUHITAHBI

Monyins 1. Beenenne. OCHOBBI pIHOYHOM SKOHOMUKH

DKOHOMHYECKHE TOTpeOHOCTH, Onara u pecypchl. OOIIECTBEHHOE IMPOU3BOJICTBO U
HKOHOMHYECKHE OTHOIIeHUs. [Ipon3BoACTBEHHBIE BO3MOKHOCTH OOIIECTBa M 3KOHOMUYECKHUH
BbIOOp. KpuBas Npou3BOJICTBEHHBIX BO3MOXHOCTEH. 3akoH yObIBarouled mpenenbHoOn
noje3HocTUM. TpauiiMoHHas SKoHoMHU4Yeckass cucreMa. CoOCTBEHHOCTh: (OPMBI M HYTH HX
npeoOpazoBannsa. PblHOUHBIM MexaHuU3M crnpoca U npemioxeHus. CoBeplieHHas U
HECOBEpPIICHHAsd KOHKYpeHIMH. CyIHOCTh U yCIIOBUSI BO3SHUKHOBEHMS phIHKA. BUIIBI PBIHKOB U
ux crpykrypa. @ynkuuun peika. ToBap u ero cpoiictBa. Cnpoc U IMpenoKEeHUE Ha pPHIHKE.
[Tonsitne «dmactuyHOCTH». (COBEpIIEHHAass M HECOBEPILIEHHAs KOHKYypeHUUU.MOHOMONS.
Onurononus. IloHATue HaMOHANbHOM HSKOHOMHKH, OCHOBHBIE MaKpPOIKOHOMHYECKHE
nokazarenu. llotpebienuss u cOepexxenuss. IlpomsBoacTBO, OOMEH M pacHpereNeHHE.
[Totpebnenue, cOepexxeHne, MHBECTULIMU TOBapoB U yciyr. duHaHcoBas cuctema v (pruHaHCOBas
nojuTHka obmiectBa. Hanoru u HajoroBas cucrema.

Monynb 2. DKOHOMUYECKUE OCHOBBI YIIPaBIEHUSI IPOU3BOICTBOM

[Ipennpusitie Kak CyOBEKT PBIHOYHOTO XO3AHWCTBA. DKOHOMHUYECKHE 3aKOHBI U
OCOOCHHOCTHM WX TMpOsBIEHUS Ha mnpeanpuatuu. Pomnbp cnenuamucta XUMHYECKOM
IpoMbINUIEHHOCTH. [lpeanpustue B cuctemMe pbhIHOYHOM SKOHOMUKM. Ilpenmpustue — kak
CyOBEKT ©  OOBEKT TMPEANPUHUMATEIHCKON  JCSATENBHOCTH. 3aKoHOJaTelnbHas  0Oa3za
IPEIIPUHUMATEIBCKON J1eATeNnbHOCTH. HopMaTHBHO-IIpaBOBBIE AaKThl, PETIAMEHTHPYIOIINE
NeSTeNIbHOCTh npeanpustus. OpraHu3alioOHHO-TIPaBOBbIe (POPMBI  MPEANPUHUMATENIHCKON
NeSITeIbHOCTH U KpUTEpHH MX BbIOOpa. @opMbl COOCTBEHHOCTH. BHEIIHSAS U BHYTPEHHAS cpea
npennpusTus. MaTepuanbHO-TeXHUYecKass ©0a3a mpousBojacTBa. CelpbeBas U TOIUIMBHO-
JHepreTuueckass 0aza XMMHYECKHX Mpou3BoACTB. [Ipom3BoacTBeHHass mporpamMma |
MIPOU3BOJICTBEHHAS] MOIIIHOCTD MpeAnpusaTus. KauecTBo 1 KOHKYpEHTOCTIOCOOHOCTh MPOAYKLIUH.
OKoHOMHYEeCKoe OOOCHOBaHME BBIOOpa ChIpS W TomMBa. PecypcocOepexeHue.
ATnbTepHATUBHbIE HCTOYHUK ChIpbS U DJHEpPruu. MaTepuanbHO-TEXHUYECKHE PECYPChHI
npeanpustis. OCHOBHBIE MPOU3BOACTBEHHBIC (DOHIBI XUMHUYECKUX MNPEANPHUATHNA: MOHATHE,
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KJaccupukanus U cTpykrypa. [loHsTHE U CTPYKTYpa, U OLIEHKAa OCHOBHBIX cpencTB. [lokazarenu
UCIIOJIb30BaHUSI OCHOBHBIX ITPOM3BOJACTBEHHbIX (OHIOB. M3HOC M amopTu3auus, M OLIEHKa
(P PEKTUBHOCTH HCHOJIB30BAHUS OCHOBHBIX IPOM3BOJICTBEHHBIX (HOHIOB. BocmpousBoacTBo
OCHOBHBIX cpeAcTB. OOOpOTHBIE CpeACTBAa NPEANPUATHS: IOHATHE, COCTaB U CTPYKTYypa.
Hcrounnku ¢opmupoBanusi 0O0OpPOTHBIX cpeacTB. OO0opaunBaeMOCTb OOOPOTHBIX CPENCTB.
Marepuanbable 3amackl Ha HOpeAnpusTHH. TpymoBele pecypcbl mnpennpustus. [lepconan
OPEANpUATHS U €ro CTPYKTypa. OQPQPEeKTHBHOCTh HCHOJIB30BAHUS IEpcoHasa W pabodero
BpeMeHu. [IponsBoauTenbHOCTh Tpyna M omuiata Tpyaa. OpraHuszanus 3apaOOTHOM IaTel Ha
npennpusaTid. lIpou3BoaMTENbHOCTh TpyZAa: IOHSTHE, MOKa3aTeNd M METOJbl W3MEpPEHUS.
WunuBuayanbHass M OOLIECTBEHHas IPOU3BOAMTENBHOCTh Tpyna. PesepBsl U (akTopsl
MOBBILIEHUS] IPOU3BOAUTENBLHOCTH Tpyaa. Dopmbl, cUCTEMBI U pa3Mep OILIaThl Tpyda Ha
HPEANPUATHH.

Monyib 3. TeXHMKO-3KOHOMUYECKUN aHAJIN3 UHKEHEPHBIX PELLIEHUI

Jloxoapl M pacxoAbl Ha MPOU3BOJCTBO, M peATU3alUI0 MPOAYKLUUU MPEeaNpUITHUS.
W3nepxku TPOU3BOACTBA MPOAYKIMHU (CEOECTOMMOCTH), MPUOBLIb, PEHTA0ETHLHOCTh U
neHooOpa3oBanue. IloHsATHe 3arpaThl Ha MNPOU3BOACTBO U pealU3alMI0  MPOAYKLUHU
(cebecronmocth). Buapl u 3HaueHume kiaccupukanmu 3arpar. CTpykTypa 3aTrpar Ha
IPOM3BOJICTBO U peaNU3alUIi0 NPOAYKIMHU. TEXHHKO-3KOHOMUYECKMH aHaJIu3 HMHKEHEPHbIX
pemennii. OcoOEHHOCTH pacdera 3arpaT Ha MPOW3BOACTBO M PEATH3AIMIO TPOIYKIHUA B
KOMIUIEKCHBIX ~Mpou3BOJACTBaX. (OCHOBHbIE IIyTM CHHXKEHMsS 3aTpaT Ha IPOMU3BOJCTBO
npoaykiun. Jloxoasl npeanpustus. [lorstne mpuObUM W A0XOAA MPEINPUATHS, METOIBI UX
pacuera. PeHTabenbHOCTb, €€ BUABI W MeTOJbl pacuera. IlyTu mnoBbllIeHHs NPUOBUIM U
peHTabenpbHOCTH Ha mnpeanpustusax. llenooOpa3zoBanue u 1eHOBas mnohuTuka. llena Ha
OPOAYKLMIO M HNPUHLMIBI LieHooOpa3oBaHus. Bunbl 1eH. CTpyKTypa I€HbI, CHUCTEMa LIEH.
B3aumocsau  1nen u  usgepxkek. lleHoBas  momurtuka.  Pa3paboTka  1ieHOBOM
crpaterun. DUHAHCOBO-KPEIUTHBIE OTHOIIEHHUS MNPEANPHUATHH M CHCTEMa HaJOro0O0JIO0XKEHHUS.
[TonsiTue, coctaB u cTpyKTypa ¢puHaHCOB npennpusTus. I Ipunnunel HanorooOi1oxkeHus. Hanoru
U IJIaTeXH, YCTAHOBJIEHHBIE 3aKOHO/1AaTEIbCTBOM: BU/IbI, CTABKH, OOBEKTHI HAJIOr000I0XKEHUS U
CPOKH yILIaThl HAJOTa B OFOJIKET.

OOu1ee konuyecTBO MoayJel — 3.

400beM yueOHOH THCHHMIIINHBI

Bt vIe6Hoi pa6 B B akanem.
161 y9eOHOU pabOThI 3a4EeTHBIX qacax
€IMHUIIAX
O0mas TpyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 4,0 144
KonTaktHas padora (KP): 0,23 8,4
Jlexmm (Jlek) 0,11 4
[TpakTnueckue 3anstus (I113) 0,11 4
CamocrositesbHas padora (CP) 3,53 127
Bun kouTpossi:3auer/Ik3amMmeH 0,24 31((38a1(\31)eﬂ
B
. B actponom.
Bunast yueOHol paboTh 3aYETHBIX
qacax
€IMHUIIAX
O0mas TpyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 4,0 108
KonrTaktHas padora (KP): 0,23 6,3
Jlexumm (Jlek) 0,11 3
[Tpaxtuueckue 3ausatus (I13) 0,11 3
CamocrtositesbHas padora (CP) 3,53 95,25
IK3aMeH
Buna xkoHTpoJIsi: 3a4eT/3K3aMeH 0,24 (6,45)
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AHHOTanuA padoyeil NporpaMmbl AHCUUIIMHBI
«IIpaBoBeeHUE B OXpaHe OKPY KAIOUIel cpelbl H PAIIMOHAJIbHOM HCIO0JIb30BAHUN
npupoaHbIX pecypco » (51.B.02)

1 Henau AWMCUMIUVIMHBI - OBJAJICHUE OCHOBAMH IPABOBBIX 3HAHWIA, (HOPMHUpPOBAHHE
IIPaBOBOI KYJIbTYPbl aKTUBHOT'O, 3aKOHOIIOCIYIITHOTO TPaXAaHNHA.

2 B pe3yabTrare wu3yYyeHHs JUCHUILVIMHBI oOyyamolimiicsi 1Mo mporpamme
0akajlaBpuaTa J0JIKeH:

Obnaoams  cnepytoumumu  oOmekynbTypabiMd  (OK)  wu  mpodeccuoHambHBIMU
KOMITETEHLIUSIMU:

—  CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI IPABOBBIX 3HAHUN B Pa3NUYHBIX cdepax
nesrenapaoctr (OK-4);

— CMOCOOHOCTBIO YYaCTBOBATH B COBEPIIEHCTBOBAHUH TEXHOJIOTUYECKHUX ITPOIIECCOB
C TIO3MIIMM 3HEPTo- U pecypcocOepexeHmsl, MUHUMU3AlMK BO3IEHCTBUS HAa OKPYKAIOIILYIO Cpely
(TIK-2).

3uamo:

—  OCHOBBI POCCHICKOM MTPAaBOBOM CUCTEMBI U POCCUICKOIO 3aKOHOJATENbCTBA, OCHOBBI
opranm3anui ¥ (QYHKIUOHUPOBAHMUS CYAEOHBIX M HMHBIX MPAaBONPUMEHUTEIbHBIX U
MIPaBOOXPAHUTEIBHBIX OPTaHOB;

— TpaBOBbIE U HPABCTBEHHO-ITHUECKHE HOPMBI B cdepe mpodeccrnoHalbHOM
JIeATEIbHOCTH;

— TPaBOBBIE HOPMBI, PETYIHPYIONIME OTHOIICHHE YeJIOBEKa K YelOBEKY, OOIIECTBY,
OKpYKaroILEeH Cpese;

— MpaBa M 0053aHHOCTU I'PaXTaHUHA;

—  OCHOBBI TPYZOBOTO 3aKOHOJATEILCTBA,

—  OCHOBBI XO35IUICTBEHHOI'O ITpaBa.

— IpaBOBBIE HOPMEI B chepe Oyayiei npodeccnoHabHOM 1eATENbHOCTH.

Ymemns:

—  HCHOJIb30BaTh 3TUYECKUE U IIPABOBBIE HOPMBI, PETYIUPYIOIINE OTHOIIEHHUE YEI0BEKA
K 4YeJIOBEKY, OOILIECTBY, OKpYXalolleil cpene, MCIOIb30BaTh IpaBa W CBOOOJBI YEIOBEKa U
rpakAaHUHA [P pa3paboTKe COLUAIbHBIX MPOEKTOB;

—  HCHOJIB30BaTh U COCTABJISATh HOPMATUBHBIE U NTPABOBBIE TOKYMEHTBI, OTHOCSILHUECS K
npoecCHOHANBHOM AEATeIbHOCTH, MPEANPHHUMATh HEOOXOAUMBIE MEPhl K BOCCTaHOBJICHHIO
HapyIIEHHBIX MPaB;

— pealu30BBIBaTh MpaBa M CBOOOJBI YENOBEKA U TpakJaHWHA B PA3IUUYHBIX cdepax
KU3HEAESITEIbHOCTH.

Braoemy:

—  HaBbIKaMU NMPUMEHEHHMS 3aKOHOAATENIbCTBA MPU PEIICHUHU IPAKTUYECKUX 3a/1a4.

3 Kpatkoe conep:kaHue TUCHUILINHBI:

[TonsitTue w mnpuszHaku rocynapcrBa. Dopmbl rocynapctBa. OYHKIHH TOCYIapCTBa.
[Tonsitue u npuszHaku npaBa. OCHOBHBIE MTPABOBbIE CUCTEMbI COBpeMeHHOCTH. [loHATHE U BUIBI
UCTOYHUKOB MpaBa. OmpejeneHne 3aKOHA M TOJ3aKOHHBIX aKTOB. JleificTBHe HOpMaTHBHBIX
MPABOBBIX aKTOB BO BpeMeHU. OOpaTHas cuia 3akoHa. [ToHsATHE MpaBOBBIX HOPM, UX CTPYKTYpa.
Cuctema mpaBa. YacTHoe W myOnmuHOe TpaBo. MarepuaibHOE M TPOIECCYaTbHOE MPaBo.
[TpaBooTHOIIEHHE: OOBEKT, CYOBEKT U COJEpIKAHUE MPABOOTHOIIEHUH. FOpunndeckue GakTsl.

Konctutynusa — ocHoBHOM 3akoH Poccuiickoit @enepannn. OenepaTuBHOE YCTPOUCTBO
P®. Cucrema rocynapcTBEHHBIX OpraHOB M NpHHLMI paszfaenceHus Binacredd B P®. Ilondarue
rpaxaancTBa. llpusHanue, coOniofeHHe, 3alllUTa PaBHBIX NPaB KEHIIMH M MYXYUH Kak
OCHOBHas 0053aHHOCTb TOCY/1apCTBA.

[TonsiTve 1 mpeamMeT agMUHUCTpAaTUBHOTO MpaBa. OOmas xapakrepuctruka Komekca PO
00 aJMMHUCTPATHUBHBIX NPABOHAPYIICHUSIX. AOMUHUCIMPAMUGHbIE NPAGOHAPYUIEHUA: TIOHATHE
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U TNpU3HAKU. AOMUHUCMPAMUEHAA OMEEMCHMEEeHHOCMY: TIOHATHE W NpuHUMILL. [loHsTue,
IIPU3HAKU U BUJBI aIMAHUCTPATUBHBIX HAKA3aHUM.

[TonsiTue M mHpeaMET YroJOBHOIO IpaBa. YTIOJOBHAash OTBETCTBEHHOCTh: IIOHATHE,
OCHOBaHUE BO3HUKHOBEHUA. [lonamue npecmynnenusn: npusHaku, crpykrypa. Cocras
npectymienusa. Coyyactue B mnpecTymieHud. OOCTOATENbCTBA, MCKIIOUYAOIIUE MPECTYIMHOCTh
nesHus. [lonsaTue, nenu U BUABI HaKa3aHU. Yzonoénas omeemcmeennocms 3a coeepuienue
npecmynjienuil. YCIOBHOE OCYXJICHHE, OCBOOOXICHHE OT YrOJOBHOW OTBETCTBEHHOCTH.
[Ipenmer u OOBEKT KPUMUHAIMCTUKM. MeToabl M 3aAauyd  KpUMUHAIUCTUKU. [loHsATme
KPUMHHAIUCTHYECKOW — maeHTH(ukanmu. OOBEKTHI W BHIOBl  KPUMHUHAIUCTUYECKOH
uaeHtupukanuu. Kpumunanucruueckas texuuka. Kpumunanucruyeckas TakTHKA.

OKOJIOTUYECKOE MPABO: MOHATHUE, NMPEAMET METOA M UCTOYHUKHU SKOJIOIMUYECKOTO IIpaBa
P®. IlonsaTue, BUABI U CTPYKTYypa DKOJIOTMYECKUX MPABOHAPYIIECHUMN, OTBETCTBEHHOCTh 33 UX
COBEpILICHHUE.

[Tonstue nupopmanuu. OTBETCTBEHHOCTh 3a HapyllIEHUE 3aKOHOJATEIbCTBA O 3aIlNUTE
uHpopmauuu. [locynapcTBeHHass TallHa: TIOHATHE, 3alllUTa, IPABOBOE PETYJIUPOBAHUE
roCyJapCTBEHHOM, ciy)keOHOM u uHON uHpopmauuu. KonduaennumambHass uHGOpMaLUs:
MOHSITHE, BUBI U 3aIMTA. 3alIUTa IEPCOHAIbHBIX JAHHBIX T'PaklaHUHA.

[TonsiTe, mnpexMer MW MeTOJ TpakJaHCKoro mnpasa. Ilonsarue rpakgaHcKoro
paBoOOTHOLIEHUs, ero  crneuu¢uka. CTpykTypa  IpakJaHCKOTO  MPaBOOTHOIIECHHS.
[TpaBoseeciocoOOHOCTh CYOBEKTOB IPAXKAAHCKOTO MPABOOTHOLICHMS. ['paxiaHe Kak CyObeKTbI
rpaXkIaHCKOTO mpaBa. OU3NUECKUe U IPUAMYECKIE JIUIA: TOHITHE, IPU3HAKH, KITACCH(PUKAIIHSL.
IOpunnueckue ¢aktel. IlpaBo cobctBeHHocTH. [loHsiTe aBTOpckoro mnpasa. IlonsTHE
nateHTHoro mnpasa. [lonstue uHTemekTyanbHoM coOctBeHHOCTH (MC) M MCKIIOYMTENBHOTO
npaBa. Kiaccuduxamus MC. Cucrema npaBoBOil OXpaHbl MHTEIUIEKTYalbHOH COOCTBEHHOCTH,
AaBTOPCKUX U MATEHTHBIX MPaB.

[TonsTHEe XO3sHiCTBEHHOTO (MpeanpUHUMAaTeIbCKoro) npasa. Ilpeamer xo3siicTBEHHOTO
(mpeAnpUHUMATENBbCKOI0) MpaBa, MPU3HAKH, METOJbl NPaBOBOTO peryiaupoBaHusd. [loHsTue
XO35ICTBEHHO! U MPEANPUHUMATENBCKON JAESITEIHOCTH.

[IpaBoBO€ peryaupoBaHu€e CEMEMHBIX OTHOLIEHUH. 3aKiI0YeHne U IpeKpalieHre opaka.
[TpaBa u o6s13aHHOCTH poauTenel u aetell. AmMMeHThl. @OPMbI BOCIUTAHUS €T, OCTaBLIIMXCS
0e3 moneyeHus: poAUTENEH.

[IpenMer u MeTOX TpPyZOBOro IipaBa. [pynoBOW JOrOBOp: IOHSTHE, CTOPOHBI,
conepxanue. Pabouee Bpems. Bpems otasixa. Tpynossie criopsl. Jucuurmaa Tpya.

[TonsiTue u ucroku koppynuuu. HopmaTtuBHOE ompeneneHue Koppynuuu. [IpudmHb
pacnpocTpaHeHusi koppynuuu. Hakasyemble n HeHaka3zyemble (Gopmbl koppynuuu. CKpbIThIE
(;marentHble) (opmbl Koppynuuu. DopMbl KOppyNUUHU-TIpeCTyIIeHUs. DPOpMbl KOPpPYMHIHHU-
npoctynka. @opMbl MOJUTHYECKOW Koppynuuu. HopMaTHBHBIE TpaBOBBIE aKThl B cdepe
npotuBoaelcTBUd  Koppynuuu. PenepanbHblii  3akoH  oT  25.12.2008 Ne 273-®3 «O
MPOTUBOAECUCTBUN KOPPYIILIUNY.

400beM yueOHOI 11 CUMIJIMHBI

Bunpr yue6HOM paboTh B 3aueTHEBIX B akanmewm.
eIMHUIIAX yacax
OO01mast TPyA0eMKOCTH THCHUTIIMHBI 10 y4e0OHOMY MJIaHY 2,0 72
Konrakthas pa6ora (KP): 0,22 8,2
Jlexmm (Jlek) 0,11 4
[Ipaktuueckue 3anstus (I113) 0,11 4
CamocrosiTesibHasi padora (CP): 16,7 60
CaMOoCTOATEIbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHBI 16,7 60
Buja KoHTpoJIs: 3a4eT/IK3aMeH 0,11 3auer (3,8)
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Bunast yueOHoI paboThI B 3aueTHbIX B actponowm.
eMHALIaX yacax

O0mas TpyA0eMKOCTh JMCHHUIIIMHBI 10 Y4eOHOMY IVIAHY 2,0 54
Konrakthas pa6ora (KP): 0,22 6,15
Jlexmm (Jlek) 0,11 3
[TpakTnaeckue 3anrstust (I13) 0,11 3
CamocrositesibHas padora (CP): 16,7 45
CaMoCTOsTeIbHOE H3YUYCHHE PA3/ICIIOB AUCITUTLIHHBI 16,7 45

Buja koHTpOJISi: 3aUeT/IK3aMeH 0,11 3auer (2,85)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«Teopusi BepoiTHOCTEH U MaTeMaTHYeCKasi CTATUCTUKA B OXpaHe OKPY:KaloLei cpeabl U

PallMOHAJILHOM MCI0JIb30BAHNU MPUPOAHBIX pecypcoB» (B1.B.03)

1 Heabro aucuMIIMHBI SBisieTCd (OPMHUPOBAHUE Yy CTYAEHTOB CHUCTEMBI OCHOBHBIX
MOHSTHUM, UCTIONB3YEMbIX IJISl MOCTPOSHHUS BAXKHEUIINX MATEMATHUECKUX MOJENeH, U YMEHUS
UCII0JIb30BaTh MAaTEMATUYECKUE METObI JJIs1 OMMCAHUS Pa3IMYHbIX ITPOLIECCOB.

2 B pe3yabrare u3yYeHUs] IUCUHUILIMHBI OOy4YallIUiicd 1O mNporpamme
0akajiaBpuaTa J10JI/KeH:

Obnaoams caenyrommmu obuenpodeccuonanbubiMu (OIIK) u npodeccuonanbHbIMU
(IIK) xomnereHIusAMHU:

- CMOCOOHOCTBIO  MCIIOJIb30BaThb  OCHOBHBIE  3aKOHBI  €CTECTBEHHOHAYUYHBIX
JUCLHUIUIMH B TNPO(ECCHOHANBHOM JesATeIbHOCTH, MIPUMEHATh METOJbl MaTeMaTHYeCKOTro
aHaJIM3a U MOJICIMPOBAHUS, TEOPETHYECKOTO U dKCIIepUMeHTalTbHOTO nccnenoanus (OI1K-2);

- CMOCOOHOCTBIO IUIAHUPOBATh 3KCIIEPUMEHTAIbHbIE HCCIIEA0BaHMs, I0JIy4aTh,
00pabaThIBaTh U aHATU3UPOBATH MOJTy4deHHbIE pe3ynbrarhl ([1K-15).

3namo:

- OCHOBBI TEOpUH BEPOATHOCTEW U MAaTEMaTUYECKOM CTaTUCTUKY;

- MaTeMaTHYeCcKUe TEOpUM U METOJbl, JIeKallue B OCHOBE IOCTPOEHUs
MaTeMaTUIeCKNX MOJIEIIEH;

— OCHOBBI IPUMEHEHHSI MATEMAaTHUYECKUX MOJIETIEN U METOJIOB.

Ymemn:

- BbIOMpATh MaTEMaTHUECKHE METObl, MPUTOAHbIE Uil PELICHUS KOHKPETHOU
3a]a4H;

- HCIIOJIb30BaTh MAaTEMaTHUYECKHE IOHATUSA, METOAbl M MOJENIN JUIsl ONHCaHUs
pa3IMYHBIX IIPOLECCOB;

- BBISIBJISITH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, JIeXKAllhe B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

- HCIOJIb30BaTh OCHOBHBIE METO/Ibl CTATUCTUUECKON 00paOOTKH JaHHBIX;

— MPUMEHSTh MaTeMaTHYECKHe 3HAHUSI Ha MEXIUCIUTUTMHAPHOM YPOBHE.

Braoemy:

- OCHOBaMH  (yH/JaMEHTAbHBIX  MaTeMaTHUECKUX TEOpUH U  HaBBIKAMH
MCIIOJIb30BAaHUsI MATEMATUUYECKOTO aIapara;

- METOJIaMU CTaTUCTUYECKOW 00paboTKu HHPOpMAIUH.

3 Kpatkoe cogep:kanue QTUCHUNIUHBI

1. Teopus BeposiTHOCcTeN. CilydaiiHble BETMUMHBI U UX 3aKOHBI PACIIPEIEICHHUS.

[Ipeamer Teopum BeposiTHOCTeH. CirydaitHble COOBITHS. [IpOTHBOMOJIOKHBIE COOBITHSI.
HezaBucumble coObiTusa. OtHOcHuTenbHass uacToTa. Kiaccmueckoe M T€OMETPHUYECKOe
onpeziefieHue BEPOSITHOCTU. OJIEMEHTapHas TeopHusl BeposiTHOCTeH. MeToJbl BbIYMCIEHUS
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BeposTHOCTeW. IIpocTpaHcTBO  ameMeHTapHBIX — coObiTuil.  Kitaccmueckoe — ompenenenue
BEPOSTHOCTH.  Anredpa  coObITHI: TeOpeMbl O  BEPOATHOCTH  CYMMBI  COOBITHIA,
IPOTHBOIOJIOXKHBIX COOBITHH, CyMMa BEPOSTHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yOIIUX
IIOJIHYIO IPYIILy. AKCMOMAaTHYECKOE ONPENEICHUE BEPOATHOCTH. CTaTUCTUUECKOE ONpEACICHUE
BEPOATHOCTH. YCIIOBHAsl BEPOSATHOCTb. TeopeMbl O BEPOATHOCTH IPOU3BENEHUS 3aBUCHMBIX U
He3aBUCUMBIX coObITH. IlonmHast BeposTHOCTB. [loBTOpHBIE McnbITanus. @opmyna beprysun.
JloxanibHas 1 nHTErpanbHas Teopemsl Myaspa-Jlannaca. @opmyia [lyaccona.

[TonsiTue cinydailHOW BeIWMYUHBI. J[MCKpETHBIC W HENPEPBIBHBIC CIyYaillHbIE BEJIUYWHBI.
3aKoH pacrpeseneHus ciydyailHoi BenuunHbl. DYHKIHS paclpeiesieHus, €e CBOWCTBaA, Irpaduk.
[TnoTHOCTB pacnpeneneHnss HENpepbIBHOM CIyyalHON BeIWYMHBI (IUIOTHOCTH BEPOSTHOCTH).
dopmyna Ui BEpPOSITHOCTH IIONAJAHMUS HENPEPBIBHOM CIy4alHOM BEJIIMYMHBI B JIAHHBIA
UHTEpBaJI, BBIPAXKEHHBIH uYepe3 IUIOTHOCTb BEPOSITHOCTH, F€OMETPHUUECKUH CMBICI (OPMYIIbI.
bunomunanbHoe pacnpenenenue, pacnpeneneHue IlyaccoHa, paBHOMEpPHOE pacHpelesieHue,
HOPMAaJIbHOE PACIPENEICHUE, IKCIIOHEHIIMATIbHOE PACIIPEACICHUE.

2.MaremaTHueckas CTaTUCTHKA.

[Ipenmer maTemaTHuecKOd  CcTaTUCTUKA. (OCHOBHBIE 33aJaud  MaTE€MaTU4ECKOU
cTaTUCTUKU. BbiOopounslii meroxa. Craructuueckoe onucanue. Bruioopku. ['mcrorpamma u
nojauroH yactoT. Crartuctuyeckas (sMmMpuueckas) (yHKIMs pacnpenaeneHus. BpiOopouHbie
XapakTEepUCTHKH W ux pacnpenenenus. CoctosTenbHbie, 3((eKTUBHBIE CMENICHHBIE |
HECMEILEHHbIE OLEHKN NapaMeTpoB. CTaTHUCTUYECKOE CpElHee, CTAaTUCTUYECKass AUCIEPCHUS U
CTaTHUCTUYECKOE CPEIHEE KBAAPATUUHOE KAK TOUEUHbIE OLICHKU HEM3BECTHBIX: MaTEMaTHUYECKOIO
OKHUJaHMs, JUCIIEPCUH, CPEIHEr0 KBAaJPAaTUYHOIO OTKJIOHEHMS. JlOBEpUTENIbHBIE MHTEPBAIBLI U
MHTEPBAJIbHBIE OLEHKU. JlOBEpUTENIbHBIE OLIEHKHM HEU3BECTHOM BEPOSATHOCTU IO OOJBIIMM
BbIOOpKaM. JloBepuTesibHas OLIEHKa MaTeMaTHYEeCKOI0 OKUAAHUS ITPU HEU3BECTHOU TUCIIEPCUM.
JloBepuTenbHas OIEHKAa CpPEAHEr0 KBAJApPAaTUYHOIO OTKJIOHEHHS. TOuHble BBHIOOPOYHBIE
pactipenenenus: CtprofeHTa (t- pacnpenenenue), dumepa-CrHenexopa (F-pacnpenenenue),
Iupcona (}°-pacmpenernenne). [IpoBepKa CTATHCTHYECKHX THIIOTE3. MaTeMaTHUECKHEe METOIbI
IIPOBEPKU CTATUCTUYECKUX TMIIOTE3. DIEMEHTHI TEOPUH KOPPEIALIUH.

400beM yueOHOH THCHMIIINHBI

Bunsl yueOHol paboThl B 3auerHbIX B akanem.
SIMHATIAX gacax
OO0masi TpyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
Konraktnas pa6ora (KP): 0,33 12,2
Jlexmm (Jlek) 0,11 4
[Tpaktnyeckue 3anstus (I13) 0,22 8
CamocrositesbHas padora (CP) 2,56 92
Bu KOHTpoJIsI: 3a4eT/IK3aMeH 0,11 3auver (3,8)
Bunsl yueOHoI paboThI B 3auernsix | B actponoM.
CIMHATIAX Jacax
O01mas Tpy10eMKOCTh JMCUUILIHHBI N0 Y4e0HOMY IIAHY 3,0 81
KonrakThas pa6ora (KP): 0,33 9,15
Jlexrum (JIek) 0,11 3
IIpaktuueckue 3anstus (I113) 0,22 6
CamocrositeanHas pa6ora (CP) 2,56 44 85
Bu1 KOHTpoOJIsI: 3a4eT/IK3aMeH 0,11 3auer (2,85)

AHHOTaNUs padoyeil NPOrpaMmMbl JUCHUILIHHBI
«HauepTarensnas reomerpus» (51.B.04)
1 Henau gucHMIUIMHBI - TPUOOpPETEHHUE CTYIEHTAMHU 3HAHUN B 00JIaCTH HauepTaTeIbHON
TeOMETPUM W WHXEHEPHOH TIpaduKd, OCBOEGHHE OCHOBHBIX IIOJOKEHUH pa3paboTKu
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IPOEKIIMOHHBIX  YEpTeXeil, MNPUMEHSIEMbIX B  MH)KEHEPHOW  INPAKTUKE,  Pa3BUTHE
MIPOCTPAHCTBEHHBIX MPEJICTABICHUN, HEOOXOAUMBIX B KOHCTPYKTOPCKOU padoTe.

2 B pe3yabraTe u3yYeHHS] AUCHMUIUIMHBI 0O0y4yaloluiicss MO mnporpamme
0akaJjiaBpuaTa J0JIKeH:

Ognadems cnenyrommmu o0mekynbTypabiMu (OK), obmenpodeccuonansapivu (OI1K)
u ipodeccruonanbubiMu (I1K) koMmereHmusIMu:

- CIOCOOHOCTRIO K cCaMOOpraHu3aiuu u camooopasosanuio (OK-7);

- CIIOCOOHOCTBIO HCIOJIBH30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCLHUILUIMH B
npoeCCHOHATBHON  JEATENbHOCTH, NPUMEHSITh METOJAbl MAaTEeMAaTHYEeCKOrO aHalu3a |
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M IKCIIepUMEHTaIbHOro uccienoBanus (OITK-2);

- CIIOCOOHOCTBIO HUCITI0JIb30BATh HOPMATUBHBIE JOKYMEHTHI 110 Ka4E€CTBY, CTAaHIapTU3ALUH
u ceprudukanuu npoaykroB u uznenuii (ITK-4).

3uams:

-OCHOBHBIE 3aKOHBI T'€OMETPUYECKOT0 (OPMUPOBAHUS, TOCTPOCHUS U B3aHMMHOIO
NepeceyeHus] MoJIee MIOCKOCTH U MPOCTPAHCTBA, HEOOXOAUMBIE Ul BBIIOJIHEHUS U UTCHUS
yepTekel KOHCTPYKIUH, pellleHne MO3UIIMOHHBIX, METPUYECKUX 3a]1a4, BHIIIOJIHEHHUE Pa3BEPTOK
IIOBEPXHOCTEH;

- mpeumylecTBa rpaduyeckoro crocoda mpeacTaBieHus UHbopMaiuu; rpaduueckue
($opMbI, IpaMMaTHKY.

Ymemn:

- BOCIPUHUMATh ONTUMAJIbHOE COOTHOIIEHHUE YacTeHl U 1IEJIOr0 Ha OCHOBE rpapUuecKux
Mojieleil, TPaKTHUYECKU pEeaTu3yeMblX B BHUJE YEPTEkKEH KOHKPETHBIX MPOCTPAHCTBEHHBIX
00BEKTOB;

- HCIIOJIb30BaTh YepTEK, TEXHUYECKUH PUCYHOK ISl TpadHUuecKoro mpeicTaBlICHUs
TEXHUYECKUX PEIICHU;

- ucnonb3oBarh cranaaptel ECKJI, KOHCTPYKTOPCKYIO TOKYMEHTALUIO (YEPTEXHYIO U
TEKCTOBYIO) B IIPOU3BOJICTBEHHOM, IPOEKTHOI U UCCIIE0BATENbCKOM paboTax.

Braoems:

- OCHOBHBIMHU MOHSTHUSIMU, CBSA3aHHBIMU C TpaUyecKUM IpeCcCTaBIeHUEM HH(OpMaLuu
rpadpu4ecKUMU CIocOOaMu pelIeHUsT METPUUYECKUX 3a7ad MPOCTPAHCTBEHHBIX OOBEKTOB Ha
yeprexax, METOJaMU MPOEIUPOBAHUS U U300paKeHUsI TPOCTPAHCTBEHHBIX (OPM Ha IIIOCKOCTH
IIPOEKIINH.

3 Kparkoe cogep:kanue JUCHUNIUHBI

IIpenmer HadepraTesnbHON reoMeTpuu. Buabl mpoenuposanusa. KoMmuekcHbI uepTex
TOYKM Ha 2 U 3 IUIOCKOCTH IpoeKUUi. CBsA3b CUCTEMBI IIOCKOCTEH MPOEKIUN C CHUCTEMOM
IPSIMOYTOJIBHBIX KoopauHaT. KoMiekcHbli ueprex npsaMoi. [IpsMble U MIIOCKOCTH, 4aCTHOTO
nosioxkeHus. OnpeaeneHne HaTypaJbHON BETMYMHBI OTpe3Ka. BzaumMonpuHaaae:KHOCTh TOUKH U
npsiMoi. ['maBHBIE JTMHUM MIIOCKOCTU. B3amMHOe pacronoxeHue AByX NpsAMbIX. OnpezneneHue
BUJUMOCTH Ha KOMILUIEKCHOM dYepTexke. B3anMHoe pacrionoxeHue npsMoil U MiIOCKOCTH, ABYX
wiockocTel. IleprneHauKynsapHOCTE NPSAMON M IUIOCKOCTH, JBYX HPSIMBIX, ABYX IIJIOCKOCTEH.
CrniocoOs1 npeoOpa3zoBaHus KOMIUIEKCHOTO yepTexka. Croco0 BpalieHHsi BOKPYT MPOESHUPYIOIIUX
npsaMbix. Crioco® BpallleHus BOKPYr MpsiMoii ypoBHA. [linockomapaiienbHoe mNepeMelleHue.
Cnoco6 3ameHbI TIIOCKOCTeH mpoeknuid. OCHOBHBIE 3a/aud, peliaeMble CIOCOOOM 3aMEHBI
iockocteil npoekuuid. Kpussle nmuauu u noBepxHoctu. OOpa3oBaHue, 3ajaHle U U300pakeHue
noBepxHocTel. [loBepxHocTM BpalieHus: KoHyc, cdepa, UuiIuHAp, TOp. Ilepecedenue
MIOBEPXHOCTU € IIOCKOCThlO. [lepeceueHne moBepxHocTH ¢ JnHUeH. Ilepeceuenue
noBepxHocTed. Meroxq cexkymmx I1uiockocted. [lepeceuenme moBepxHocTe.  Meton
KOHIIGHTpUYECKHX cdep. MeTon KOHIEHTpUYECKHX cdep. MeTol 3KCHEHTpUUYECKHX cdep.
AKCOHOMETpPUYECKHE MPOCKINH.
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4 O0beM yueOHOH TUCHUILINHBI

Bunast yueOHoIi paboThI B 3aueTHbIX B akanewm.
eIMHUIIAX qacax

O01mas Tpy10eMKOCTh IMCHUILITHHBI N0 Y4€0HOMY IJIAHY 4,0 144
Konrakthas pa6ora (KP): 0,33 12,2
Jlexumm (Jlek) 0,16 6

[TpakTaeckue 3arstust (I13) 0,16 6

CamocrositesibHas padora (CP) 3,56 128

Buja xoHTpoOJISi: 3aUeT/3K3aMeH 0,11 3a4er ¢
onenkoii(3,8)

Bunast yueOHoIi paboThI B 3aueTHbIX B actponom.
eIMHULIAX yacax
O01mas Tpy10eMKOCTh JMCHUILTHHBI 110 Y4€0HOMY IUIAHY 4,0 108
KonrTaktHas padora (KP): 0,33 8,15
Jlexmm (Jlek) 0,16 4
[Tpaktuueckue 3anstus (I13) 0,16 4
CamocrositeanHas pa6ora (CP) 3,56 96
Bua xoHTpoJA: 3aueT/3K3aMeH 0,11 3a4eT ¢
onenkoii(2,85)

AHHOTanus padoyeil NporpaMMbl AU CHHUIIIMHBI
«MarepuaJioBeleHHE U 3aIHMTA 0T KOPPO3UH JJIsl JHEPIo- U pecypcocdeperammx
MpoIeccoB XUuMHuYeckoii Texnosorun» (b1.B.05)

1 Heau AMCHMIUVIMHBI. TPUOOpETEHHE CTYJICHTaMHU 3HAHWM, HEOOXOAUMBIX IS
CaMOCTOSITENIbHOTO PEIIEHUs BOIPOCOB, CBSI3aHHBIX C BBIOOPOM MaTepuajoB i 000py10BaHUS
XUMHYECKHUX ITPOU3BOJCTB C YYETOM YCIOBHMM 3KCIUIyaTallUM, a TaKXe C MO3MLMI dHEpPro- u
pecypcocOepexeHust U OXpaHbl OKPYXKaroIIe cpebl;

nojydyeHue uHpopMalMu O (U3NYECKOH CYITHOCTH SBJICHUH, NPOMCXOJAIUX B
MaTepuaiax, UICIOJIb3yEMbIX B XUMUYECKONW TEXHOJIOTMH, He(pTEXUMUU U OMOTEXHOJIOTHH;

YCTaHOBJIEHHE 3aBHCHUMOCTH MEXIY COCTaBOM, CTPOEHHEM U CBOMCTBAMHM MaTEpHAJIOB,
UCIOJIb3YEMBIX B XUMUYECKOM TEXHOJIOTUH, HePTEXUMUH U OMOTEXHOJIOTHH;

U3yuyeHHEe TEOpPUHM U TMPAKTHUKU PA3JIUYHBIX CIOCOOOB YINPOYHEHUS MAaTepUaoB,
o0ecreunBaroIUX BBICOKYIO HAJ€KHOCTb M JIOJITOBEYHOCTh JI€Taleld MalluH, UHCTPYMEHTa U
JIPYTUX U3LICIINN;

M3Y4Y€HHE OCHOBHBIX TPYII MaTepUaJIOB, HCIOIb3YEMbIX B XMMHMUYECKON TEXHOJIOTHH,
HEePTEXUMHUU U OMOTEXHOJIOTUH, UX CBOMCTB M 00JacTell MpUMEHEHUs!.

2 B pe3yabraTe H3yYeHHs [IUCHMIUIMHBI O0yYamluiicsi MO MporpaMmme
0akajaBpUaTa J0JIKEH:

Obnaoams cnenyromumu obuienpodeccuonanbubiMu (OIIK) un npodeccronanbHbIMU
(ITTK) xoMmieTeHITUSIMU:

- CIIOCOOHOCTBIO MCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B
npoeCCUOHATIBHON  JEATENbHOCTH, NPUMEHSITh METOJAbl MaTeMAaTHYEeCKOro aHaiu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M IKCIIepruMeHTanbHoro uccienaosanus (OITK-2);

- CIOCOOHOCTBIO YYacTBOBATh B COBEPIIEHCTBOBAHMHM TEXHOJOTHMUECKUX IPOIIECCOB C
MO3UIUI HEPro- U pecypcocOepekeHusl, MUHUMH3AIMN BO3AEUCTBUS Ha OKPYXKAIOIIYIO Cpeny
(IIK-2);

-CIIOCOOHOCTBIO MCIIOJIb30BaTh HOPMATUBHBIE JOKYMEHTHI 10 KaueCTBY, CTaHJapTU3ALNH
U cepTudukanuu npoaykros u usaenuit ([1K-4);
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- TOTOBHOCTHIO OOOCHOBBIBATH KOHKPETHBIE TEXHMUYECKHE PEIICHUs IMpH pa3paboTke
TEXHOJIOTHYECKHX MPOIIECCOB; BHIOMPATh TEXHUUECKUE CPEACTBA U TEXHOJIOTUH, HANPABICHHbIE
Ha MUHUMH3AIMIO aHTPOIIOI€HHOTO BO3ACUCTBUS Ha oKpyKatoryio cpeay ([TK-5).

3namo:

-KJIaCCH(PMKAINIO, CTPYKTYpPYy, COCTaB M CBOHCTBa MaTepHajoB, HCIIOJIb3YEMbIX B
XUMHUYECKON TEXHOJIOTHU, HePTEXUMUU U OUOTEXHOJIOTUH;

-MapKUPOBKY MaTE€pPHaJIOB, MCIIOJIb3YEMbIX B XUMHUECKOW TEXHOJOTHU, HEPTEXUMUH U
OMOTEXHOJIOTHH, [0 POCCUUCKUM U MEXKIYHAPOJAHBIM CTaHAPTaM;

-OCHOBBI KOPPO3UHU METAJIOB, IPUHLIUIIBI U METO/Ibl 3aILUThl OT KOPPO3UH;

-IIpUMEHEHNE MaTepUasoB, UCIOIb3YEMbIX B XUMUYECKOW TEXHOJIOTHU, HEPTEXUMUHN U
OMOTEXHOJIOTHH, C MMO3UIMNA YHEPTO- U PeCypcocOepeKeHHs TP UX MepepadoTKe;

-OCHOBHbIE KOHCTPYKLIMOHHBIE M (PYHKIHMOHAIbHBIE MaTepuaibl, HPHUMEHSEMble B
XUMHUYECKON TEXHOJIOTHH, HePTEXUMUU 1 OMOTEXHOJIOTHH.

Ymemn:

- aHAIM3HUPOBaTh (U3UKO-XMMHUYECKHE M MEXAHWYECKHE CBOMCTBA MaTEpUalOB, HX
KOPPO3UOHHYIO CTOUKOCTh U TEXHOJIOTUYHOCTB;

- palMoHaJIbHO 110100paTh KOHCTPYKIIMOHHBIN MaTeprall 1Ji1 XUMUKO-TEXHOJIOTHYECKOTI0
Ipolecca ¢ yueTOM METO/I0B 3aIUThI OT BO3MOKHOTO BO3ICHCTBHS TEXHOJIOTUYECKON CPE/IBI.

Braoemy:

- MPOCTEHIIMMH OMNEpalusIMU OINpEACNCHUSI CBOWCTB MaTepUajoB, HCIOJIb3yEeMBbIX B
XUMHYECKON TEXHOJIOTHH, HEPTEXUMUU 1 OMOTEXHOJIOTHH.

3 KpaTkoe coaep:kanue TUCHUILIUHBI

MarepuanoBeieHre Kak Hayka: I€JM, 33Ja4d W 3HAUYCHUE ITUCUHUIUIMHBI. 3HauyeHUe
MaTepuajoB B Pa3BUTHH XUMHKO-TEXHOJOTHYECKHX TIPOIECCOB C TMO3ULUNA DJHEPro- u
pecypcocOepekeHusi, MUHIMH3AI[U1 BO3/IEHCTBUS HA OKPYKAIOILYIO CPELy.

OCHOBHBIE TIOHATHS O CTPOEHHMH, CTPYKTypE€ M CBOWMCTBAaX MaTepuanoB. MeTonbl
U3YYEHHUS CTPYKTYPbI U CBOMCTB MaTepHaoB.

DU3NKO-XUMUYECKUE OCHOBBI MAaTEPUATIOBEICHUS.

OcHOBBI Teopuu CIIaBOB. JlMarpaMMbl COCTOSIHUS CILIaBOB. TEPMUHBI U ONPEJEIICHHUS.
Jlnarpammsl — «COCTaB-CBOWCTBO». Pa30BbIl COCTaB CIUIABOB. 3aBUCUMOCTBH MEXy CBOMCTBaMU
CIJIaBOB M TUIIOM auarpammsbl coctosiaus. [Ipasuio H.C. Kypuakoga.

Mertannnueckue matepuansl. JKene3o M cruiaBbl Ha ero ocHoBe. CTanu M 4yryHBI, MX
CBOIicTBa, 00JacTb NPUMEHEHHs, MapKUpOBKa. JluarpaMMbl COCTOSIHUS KeJIe30-LEMEHTHUT.
KomnoHeHTsl, (ha3bl U CTPYKTYpHBIE COCTABIISAIOLINE CTalIe U OEIBIX YYT'YHOB.

Bnusinue tepmuueckoir oOpaOOTKM Ha MeXaHHWYECKHe CBOMCTBa crainu. Pusznyeckue
OCHOBBI XUMHUKO-TEPMUYECKOI 00pabOTKH.

[{BeTHBIE METAIIBI U CIIaBBI Ha UX OCHOBe. O0Ias XapakTepuCcTUKa U KiacCU(UKALUS
CILIaBOB.

OcHOBBI KOPPO3UHU METALIOB. [ [pUHIIUIIBI 1 METO/IBI 3aIIUTHI OT KOPPO3UHU.

XuMuueckass KOpposus. OJeKTpoxumuueckas Koppo3us. Kopposus weramioB B
YCIOBUSIX  TEXHOJOTHYECKMX Cpel XHMMHUYECKHUX Mpou3BoJCTB. Koppo3moHHOCTOMKHE
METAJIIIMYECKHE MAaTEPUAJIBL.

Matepuaisl Ha OCHOBE BBICOKOMOJIEKYISPHBIX coeAMHEHUH. OCHOBHbBIE Pa3HOBUIHOCTU
IIPOMBIIIIEHHBIX [TOJINMEPOB U IJIACTMAcCC.

Pe3unsl o0miero Ha3HaueHUs, CrielMaibHbIE PE3UHBI U 00JIACTH UX MPUMEHEHHUS.

Jlaxoxpacounsie marepuaisl (JIKM). OcnoBuble Buabl JIKM. Kpacku, 1aku, TpyHTOBKA,
HIMAaTIeBKa.
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Kepamuueckue Marepuanbsl. KOHCTpyKIMOHHAs, MHCTPyMEHTaJbHAas U TEXHUYECKas
kepamuka. Heopranmueckoe crekno. Knaccupukanums cTekoa MO Ha3HA4YeHUIO U 001acTu
npumenenus. Cutamisl. ['padur. Acbect. CBoiicTBa 1 06J1aCTH IPUMEHEHUSI.

CMma3zouHble Macina, MJIacTUYECKUe CMa3KH, TBEpAble CMa30uHble MaTepualibl. CMa30yHO-
OXJIAXKJAIOLINE KUIKOCTH.

JlpeBecHbIe MaTepUaIbl.

Komnosunmonnsie marepuansl  (KM). OOmias xapakTepucTHKa KOMIO3HIIMOHHBIX
marepuasioB.  [lucnepcHo-ynpouenusle KM, cnoucteie KM,  BosokHucteie  KM.
Komno3unuonHele Marepualbl Ha METaUIMUECKOM M Hemetauinueckol ocHoBe. CAII
(crieyeHHBIE  QJIOMUHUEBBIE TMOpOIIKHM). Kepamuueckne KOMIIO3UIMOHHBIE MaTepHabl.
['nOpuiHbIE KOMIIO3ULIMOHHBIE MATEPHAIIBI.

DKOHOMHYECKH OOOCHOBaHHBIN BBIOOpP MaTepuaioB JUIl KOHKPETHBIX Ieneil. Bribop
KOHCTPYKLIMOHHBIX ~ MaTepHajJioB  Jiasi  00OpyJOBaHMsSI  INPOU3BOACTB  XUMHUYECKOMU
HOPOMBIIIJICHHOCTH, HEPTEXUMHMM U  OHMOTEXHOJNOTMH.  DKOJIOTMYECKHE, JHEpPro- Hu
pecypcocOeperaroiue acreKThl MaTepHAIOBEICHHS U 3aIIUTHI METAJUIOB OT KOPPO3UH.

4 O0beM yueOHOi 11 CHMIJIMHBI

B 3aueTHBIX B akanem.
Bunst yueOHOI paboThI eAUHHULIAX yacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IVIaHY 3,0 108
Kounrakrhas pa6ora (KP): 0,33 12,2
Jlexuuu (Jlek) 0,22 8
[Ipaktuueckue 3ansatus (113) 0,11 4
CamocrositesbHas padora (CP): 2,56 92
Pedepar 0,56 20
CaMOCTOsITENIbHOE U3YUYEHHUE Pa3/IETI0B JUCIUILIMHBI 2,0 72
Bua koHTpoJIs: 3a4eT / IK3aMeH 0,11 3auer (3,8)
B 3aueTHbIx B actp.
Bunpsl yaeOHOM paboThI eIMHHIIAX Jacax
O01asi TPY/10eMKOCTh THCHHUIIJIMHBI 10 YYeOHOMY IJIAHY 3,0 81
KonraktHas pa6ora (KP): 0,33 9,15
Jlexruu (JIek) 0,22 6
[Tpaktuueckue 3ansatus (I113) 0,11 3
CamocronTesannas padora (CP): 2,56 69
Pedepar 0,56 15
CaMOCTOSITENIbHOE U3YUYEHHE Pa3/I€]0B JUCIUILINHEI 2,0 54
Bux KOHTpoJIsA: 3a4eT / IK3aMeH 0,11 3ayver (2,85)

AHHOTaUUs padoyeil NPOrpaMMbl JUCUMUILIHHBI
«MopaeaupoBaHue XUMHKO-TEXHOJIOTMYECKHUX MPOLECCOB I OXPAHbI OKPY KAKOIIEH

cpeabl ¥ PAalHOHAJILHOTO HCIOJIb30BAHUS NPUPOIHBIX pecypcoBy» (51.B.06)

1 Heap AuCUMIUVIMHBI - TIONy4YeHHE CTYyACHTaMU-OakadaBpaMyd 3HAHMA B 001acTH
KOMITBIOTEPHOTO MOJICTTUPOBAHHS XMMHKO-TEXHOJIOTHYECKUX TIPOIIECCOB C TPUMEHEHUEM
COBPEMEHHBIX CHCTEM KOMITbIOTEpHON MaTemaTwku, B yactHoctu MATLAB u VBA, a takxe
npuoOpeTeHne WMH MPAKTHYECKUX HABBIKOB Pa3paOOTKH JAHHBIX KOMITBIOTEPHBIX MOJCIICH C
OJIHOBPEMEHHBIM PEIICHHEM 3a/1a4 CTPYKTYPHON U MapaMeTpUIecKor uAeHTU(PUKAIIUY.

2 B pe3yabTare OoCBOEHHMS JAUCHUILUIMHBI O0y4yalolmuiicsi M0 mNporpaMme
0akaJlaBpHaTa J10JIKEH:

Obnadams crienyronumu podeccuananbHbiMu KomneTeHusamu (11K):

- CIMOCOOHOCTBIO YYacTBOBaTh B COBEPIICHCTBOBAHUHM TEXHOJIOTMUYECKUX TPOIECCOB
C TO3WIUNA DJHEPro- U pecypcocOepekeHHsl, MUHUMHU3AIUA BO3JICHCTBUS Ha OKPYKAIOIIYIO
cpeny (IIK-2);
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- CIIOCOOHOCTBIO MIPUMEHSTh COBPEMECHHbBIC METO/IbI UCCIICIOBAHMSI
TEXHOJOTUYECKUX TIPOLECCOB U MPUPOIHBIX CPEjl, UCIOJIH30BaTh KOMIIBIOTEPHBIE CPE/ICTBA B
HayJYHO-HCCIe0Baresbekoi padote (ITK-14);

- CIOCOOHOCTHIO  IUIAHMPOBATh  JKCICPUMEHTAJbHBIC  HCCIICJOBAHUS, MOJIy4YaTh,
o0OpabaThIBaTh U aHAJTM3UPOBATh MOJydeHHbIC pe3yinbTatThl (I1K-15);

- CIIOCOOHOCTBIO MOJICIIUPOBATh JHEPro-M  pecypcocOeperaroiine Mpouecchl B
npombituiearoctr (I1K-16).

3name:
- METOIbI TOCTPOCHHSI AMIUPHUECKUX (BEPOATHOCTHO-CTATHCTUYCCKUX) U (PHU3UKO-
XUMUYECKHX (TEOPETUUYECKHX) MOJCICH XHWMHUKO-TEXHOJIOTHYECKHUX TIPOIECCOB; METOIbI

UJACHTUPHUKAIIMA MaTEMaTHYeCKHMX OMUCAHUN TEXHOJIOTMYECKHUX IMPOIECCOB HA OCHOBE
SKCHEPUMEHTAIBHBIX JIaHHBIX; METOJIbl ONTUMM3AUUN XUMHUKO-TEXHOJOTHYECKUX IPOLIECCOB C
NPUMEHEHUEM SMITUPUYECKUX U/HITU PU3UKO-XUMUYECKUX MOJETCH;

Ymemn:

- NPUMEHSATh M3BECTHBIE METOJIbl BBIYUCIUTEIBHOW MaTEMaTHUKH U MaTeMaTUYECKOU
CTaTHCTUKH JUIsl PEIICHHUS KOHKPETHBIX 3aJay pacyera, MOJCIHPOBAHUS, UICHTU(DUKALUU U
ONTUMM3ALMU [IPU HUCCIEI0BAHUU, NPOCKTUPOBAHUU U YIPABICHUH MPOLIECCAMU XMMHMUYECKOU
TEXHOJIOTMHM, a TakX€ YMETb HCIIOJb30BaTh B CBOEH NPAKTUYECKOM JESATENIbHOCTU IS
JOCTHUKEHUS 3TUX 11€JIell U3BECTHBIE TAKEThI MPUKIAIHBIX IIPOrpaMM.

Braoemy:

- METOJaMH MaTeMaTHYeCKOW CTATHCTUKH Ui 0OpabOTKH pPEe3yNbTaTOB aKTUBHBIX U
MACCUBHBIX IKCIIEPUMEHTOB, a TAK)K€ METOJAAMU BBIYUCIUTEIHLHOW MaTeMaTUKU 7Sl pa3paboTKu
U pealn3anyy Ha KOMITBIOTEPAaX aIrOPUTMOB MOJCIUPOBAHMS, HACHTU(DUKAIIUN M ONITUMH3AIINN
XUMHUKO-TEXHOJIOTHUECKHUX MPOLIECCOB.

3 Kpartkoe conepikanne THCHUINIMHBI:

3.1. OcHOBHBIE IPUHLMIIBI KOMIIBIOTEPHOTO MOJEIUPOBAHUS XUMHUKO-TEXHOJIOTHUECKUX
nporeccoB (XTII). MaremaTnyeckue SMIUPUYECKUE U MaTeMaTHYeCKue (U3UKO-XUMUUYECKUE
MOJEIM M KOMIBIOTEPHOE MOJEIMpPOBaHUE. J[eTEpMHUHHUpPOBAHHBIE M  BEPOATHOCTHBIE
MareMarnyeckue Mojaenu. [I[puMeHeHre MeTo10I0TuM CUCTEMHOTO aHaIN3a [l pelIeHUs 3a1a4
MojaenupoBaHusa. l[IpuMeHeHHe TpUHIMIA «UEPHOTO SIIMKa» MpH  MaTEeMaTHYECKOM
MOJIEJTMPOBAaHUHU. ABTOMaTU3MPOBAHHBIE CUCTEMBI MPHUKIaaAHON nHPopmartuku. Mepapxudeckas
CTPYKTypa XHMMHYECKHUX IPOMU3BOJICTB M HX MareMaTH4eckux wmojenei. I[Ipumenenue
KOMIIBIOTEPHBIX MOJEJIed XUMHYECKHX MpPOLECCOB /Js aHaliu3a, ONTUMU3ALMU W CUHTE3a
XUMHUKO-TEXHOJIOTHYECKUX cHucTeM. OCHOBHBIE NPHEMBl MAaTEMATHYECKOTO MOJEIMPOBAHUS:
AMIUPUYECKUHN, CTPYKTYPHBIA ((PU3UKO-XUMHUYECKUI) U KOMOWHUPOBAHHBIN (TEOPETUUECKHUIN).
ITocTpoeHne cTaTUYECKMX U JUHAMUYECKMX Mojeneil. Pemenne npsmeix 3anad. [IpoexTHbli 1
MMOBEPOYHBIN (OIEHOYHBIN) pacueT mpoiieccoB. Pemenue oOpaTHbix 3a1ad. [lapamerpudeckas u
CTPYKTYpHasi HWICHTU(UKAUS MaTeMaTHUECKUX MOjeield. YCTaHOBJIEHHE aJIeKBaTHOCTH
MaremaTuyeckux  mognened. Crpareruss TPOBENECHHS  PACUECTHBIX  MCCIEAOBAHUM U
KOMIIBIOTEPHOI'0 MOJIEJIMPOBAHUS PEAIbHBIX ITPOLIECCOB.

3.2 IloctpoeHne SMOUPUIECKUX MOJIEIICH:

@opMynMpoBKa 3a7auM aANMPOKCUMALIMM JAHHBIX JJI OMUCAHUSl 3KCIEPUMEHTATbHBIX
3aBUCUMOCTEN M TIOJIy4EHHMsS OMIMPHUYECKMX MOJENEH TNpoLeccoB. Buael Kpurepues
anmnpokcuMauuu. Kpurepuit  MeTola  HaMMEHBIIHUX KBazpaTtoB. Pemenue 3amaum
alIpOKCUMAllMK Ul HEJIMHEWHBIX M JIMHEWHBIX [0 IapameTpaMm Mojenei. Marpuunas
dbopMynUpoOBKa 3a7aud aNMpPOKCUMAIMHA. AHAJIUTUYECKUH W aNTOPUTMUYECKHH TOIXOIBI IS
pelieHuss 3ajJauyd annpoKCUMAalUU Ul JIMHEHHBIX W JIMHEApU30BaHHBIX MOJENed METOJ0M
HAaMMEHBIIINUX KBaJIPaTOB.

3aKOH HOPMAJIBHOTO paclpeneNeHns Uil BEKTOPHBIX CIyYalHbIX  BEJIMYHMHBI U
ONpPECICHNE MX YHUCIIOBBIX XapaKTEPUCTHK. MareMaTH4ecKOe OKHMIAaHUE M JUCIEPCHs I
BEKTOPHBIX CIyYalHBIX BEJIWYMH. [[MCIIEpCHOHHBIN M KOppEeNsUUOHHbIA aHanu3. [loHsTus
JUCIIEPCUU  BOCHPOM3BOAMMOCTM U aJEKBATHOCTH, a TaKKE€ OCTaTOYHOW JUCHEPCHUU.
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Omnpenenenue BBHIOOPOUHBIX KOAPPHUIMEHTOB KOPPEIALUU U KOAPPHUIHMEHTAa MHOXKECTBEHHOMH
koppemsauun. CTaTUCTUYECKUIT MMOIXOX K ONpEACNEeHHIO OIMMOOK W TOTPEenIHoCTedl B
HKCIEPUMEHTAIBHBIX TOYKAX U3MEpPEHU.

PerpeccroHHbIl U KOPPETALMOHHBIN aHAIU3 ISl IOCTPOEHUSI SMIUPUUYECKUX MOJEIEH
HAa OCHOBE JaHHBIX IMACCUBHOTO 3KcrmepuMeHTa. [loHsATHS (QyHKUMHM OTKIMKA U (HaKTOPOB.
OcHOBHBIE JTONYUIEHUS] PErPECCMOHHOIO M KOPPEISIIMOHHOrO aHanusza. Kpurepun npoBepku
OJIHOPOAHOCTH Jucrnepcuil. BplOop BuIa ypaBHEHHMI perpeccuu, a Takxke OINpeiesieHue
KOO((QHUIMEHTOB perpeccud ¥ HUX 3HAYUMOCTH C HCIOJb30BaHHEeM KpuTepusi CThIOJCHTA.
[Ipouenypa  HcKIIOUEHUS  HE3HAYMMbIX  KoddduumentoB  perpeccuu.  OmpezneneHue
aJIeKBaTHOCTU PETPECCUOHHBIX MOJIENIEN € MOMOILBIO Kputepus duiepa.

OcHOBHBIE MOJIOXKEHUSI TEOPUU TUTAHUPOBAHUSI SKCIIEPUMEHTOB (1): monHbIN (aKTOpHBI
skcnepument (IIPD) u obpaborka ero pe3ynbraTtoB. ONTUMaNbHBIE CBOWCTBA MAaTPHIIBI
IUIAHUPOBaHMUSI M CBOMCTBO OpTOroHanbHOCTU. OmnpezneneHue Kod(p(UIMEHTOB MOAENeH, HX
3HAUMMOCTH U TpOBEpKa aJeKBaTHOCTH ypaBHEHUs perpeccuu. CBOMCTBO poTaTabenbHOCTU
MOJIHOTO (PAKTOPHOTO IKCIIEPUMEHTA.

OcHOBHbBIE TIOJNIOKEHHSI TEOPUM IIaHUpoBaHUS dKcriepuMeHTOB (II): opToronanmpHbIM
HEeHTpalbHbI KoMno3uunoHHbli miaH (OLIKII) skcriepuMeHTOB 1 00pabOTKa €ro pe3yabTaToB.
ObecnieueHre OpTOrOHAIbHOCTH MAaTPULIbl IUIAHUPOBAHUS U ONPEJCIICHNE BEIMYMHBI 3BE€3/IHOTO
wieya. Ormnpenenenue Kod(PQOHUIMEHTOB MOJENU, UX 3HAYUMOCTH U OIEHKAa aJIeKBaTHOCTH
ypaBHEHHUs perpeccuu. PacueTHoe BbIYMCIIEHUE KOOPAUHAT TOUYKH ONTUMYMa (3KCTPEMYyMa).

OnTumuzanuss SKCIEPUMEHTAIBHBIX HCCIEJOBaHMM C NpUMEHEHHMEM Merona bokca-
Bunbcona. OcHOBHBIE NOAXOJbl K ONTHUMM3ALMH OSKCIEPUMEHTAIBHBIX HCCIIEJOBAHUM.
OKCHEpUMEHTAIBHO-CTATUCTUYECKUM MeTof. CTparerust ABW)KEHHS K ONTHUMYMY LIEJIEBOU
¢yHKIMM (QYHKIMM — OTKJIMKA) TpaJueHTHBIM MeToJoM. Kpurepuu HOCTHKEHHS «IOYTH
CTAllMOHAPHOM 00JIaCTU» U METO/bl YTOUHEHUS MOJIOKEHUS! ONTHUMAJIbHON TOUKU B (PaKTOPHOM
MIPOCTPAHCTBE.

3.3. IlocTpoeHne GU3NKO-XMMUUYECKUX MOJIeNeil:

Otanbl MaTeMaTHYecKoro MojeiaupoBaHus. @DOpMylIHpoBKa THUIIOTE3, I[OCTPOEHHUE
MaTeMaTHYECKOro OMMCaHUs, pa3paboTKa MOJICIUPYIOIIETO aIrOPUTMa, POBEPKA a/IeKBATHOCTH
MOJIEIM W WJEHTU(UKALUsi HMX I[apaMeTpOB, pacueTHbIe MCCIEAOBAaHUSA (BBIYMCIUTEIbHBIN
HKCIIEPUMEHT).

CocraBieHre CUCTEM ypaBHEHUN MaTeMaTUYeCKOro OMHCAHMSI MPOLIECCOB U pa3padoTKa
(BbIOOpP)  aNTOPUTMOB UX pelieHHsd. bIIOYHBIM NpPUHIUN TOCTPOEHHUS CTPYKTYPHBIX
MareMaTtudeckux Mmozenei. OO0O0IIeHHOe ONMMCaHue ABWKEHHUs TMOTOKOB (pa3 B ammaparax ¢
NOMOULIbI0  TUAPOAVMHAMHYECKUX  MOJENEH,  YYMTHIBAIOUIMX  COCPENOTOUYEHHBIE U
pacrpezieieHHble MCTOYHUKU BEIIEeCTBa M HSHEPruu (TeruioThl). JlokallbHble MHTEHCHUBHOCTU
UCTOYHHUKOB BEILIECTBA M TEMJOThl B IIOTOKaX, COOTBETCTBYIOIIME pa3IMYHBIM (PU3HKO-
XUMHUYECKHX mpoieccaM. OCHOBHbIE THUIIBI ypaBHEHUI MaTEeMaTHYECKOTO OMHCAHMSI XHMHUKO-
TEXHOJIOTUYECKHUX MPOIECCOB — KOHEYHbIE, OOBIKHOBEHHbIE aupdepeHnnanbupie U
muddepeHIManbHble YpaBHEHUS B YACTHBIX TPOU3BOIHBIX.

MaremaTnueckoe MOJEIMPOBAHUE CTALIMOHAPHBIX W JUHAMHYECKHX PEKHUMOB
TUIPABIMYECKUX MPOILIECCOB B TPYOOIIPOBOJHBIX CHCTEMAaX, Ii1o0aibHbIe U JEKOMIIO3UIIMOHHbBIE
METOJbl PEIICHHUsS] CHCTEM HEIMHEWHBIX YPAaBHEHMH, a TakKK€ SBHBIE M HESBHBIE METOJbI
YHUCIIEHHOTO PEIIeHUs CUCTeM OOBIKHOBEHHBIX Tu(depeHInanbHbix ypaBHeHH. CocTaBieHue
YpaBHEHMI MaTeMaTH4eCcKOro omnucaHus mnpoiuecca. IToctpoeHne MHGOPMAIMOHHBIX MaTpPHUIL
MaTeMaTUYeCKUX Mojeeil ayisg BblOOpa OOLIEro airoputMa pelieHdus — MOENIHUPYIOLIEro
anropuT™a.  Peanu3zanus — aNropuTMOB  pELICHHMS ~ HEJNMHEHHBIX W OOBIKHOBEHHBIX
nuddepeHnmaNbHBIX ypaBHeHUH. Onucanue cramuoHapHbiX pekumoB XTII ¢ mpumeHeHHEM
CUCTEM JIMHEWHBIX U HEIMHEWHBIX YypaBHEHUHU. MTepalnuoHHBIE QJITOPUTMBI PELICHUS.
[Ipumenenne MeTo0B NMPOCTHIX uTeparuii 1 HproroHa-Padcona nns momydeHus perieHwus.
[Tpobnema cXOOUMOCTH Mpolecca pemeHus. J[eKOMIO3UIIMOHHBIA METO/ PEIICHUS CIIOKHBIX
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CHUCTEM KOHEUHBIX ypaBHeHHMU. [locTpoeHne wuH-(QOpMAIIMOHHON MAaTpUIBl [UIS  BBIOOpA
ONTUMAJILHOTO AJIFOpUTMA pelieHus 3anadu. [lonsaTue xectkocTu cucreM aupdepeHInalbHbIX
YpaBHEHUU W KPUTEPUU JKECTKOCTH. SIBHBIC (OBICTpBIC) W HEsBHBIC (MEIJICHHBIC) METOIbI
pemeHusi. Metoel iepBoro (MeTon Dusepa), BToporo ( MoauduImpoBaHHbIE METOABI DUjIepa)
u yerBepToro nopsnaka ( Meroq Pynre-Kyrra). OnieHka TOYHOCTH METOJIOB — OIIMOOK yCeUeHHUsI.
[lepexopnble omMOKM M OMIMOKM  OKPYIJIEHMS TNPU  YHUCICHHOM  HMHTErPUPOBAHUU
muddepeHManbHbpIX  ypaBHeHHH. CrocoObl o0ecreyeHus CXOAMMOCTH PpEHICHUs 3aJayH.
[IpuMeHeHHe HESBHBIX METOJOB JUIsl PpELICHUs KECTKUX cHucTeM auddepeHInantbHbIX
ypaBHeHUH. Onpenenenus mara UHTErpUpOBaHMsl HTEPAllMOHHBIM MeTo oM. MeTtonoB Kpanka-
Hukonbcona (METOI Tpameruii).

MaremaTnueckoe MOJEIMPOBAaHUE CTALIMOHAPHBIX PEKMMOB IIPOLECCOB TEILIONEPEIaYN
B IJJACTUHYATBIX W 3MEEBHKOBBIX TEIUIOOOMEHHUMKAX. MaremaTuueckoe OnMcaHue MpoLeccoB ¢
NpUMEHEHHEM MoJIeNiell WCaJbHOr0 CMENIEHHs M BBITECHEHHs. Bpibop u rpaduueckoe
IIPEJICTaBICHUE AJITOPUTMOB pelieHus. l[puMeHeHne cTaHIapTHBIX METOJOB BBIYMCIUTEIBHON
MaTeMaTHUKH JJIsl pELICHUs 3a/1a4.

MatemaTnueckoe MOJEIMPOBAHUE CTALMOHAPHBIX PEKUMOB IIPOLIECCOB TEIUIONEPEIAuH
B MPSMOTOYHBIX W TMPOTUBOTOYHBIX TPYOUATHIX TEIJIOOOMEHHHKOB, pemieHue 3aaaun Komm u
KpaeBoOH 3a/1a4M [IPU HHTETPUPOBAHUH CUCTEM OOBIKHOBEHHBIX TU(HEpeHIINAIbHBIX YPaBHEHUH.
MaremaTnueckoe OIMCaHUE MPOLECCOB C MPUMEHEHUEM MOJIENEed HICAJIbHOTO BBITECHEHUS.
Pemenne 3agaun Komum u xpaeBoil 3agaun. [IpencrasieHue aaropuTMoB BBIYMCIECHUN B BHJE
MH(POPMALIMOHHON MaTpHIIBI CUCTEMbl ypaBHEHHMH MaTEMaTHYECKOrO OMHCAaHUS U OJOK-CXeM
pacuetoB. Maremarudyeckoe onucanue XTII ¢ npuMeHeHHeM cHCTEM OOBIKHOBEHHBIX
middepeHnaIbHbIX ypaBHeHUH. OmncaHne 00bEKTOB € paclpelleIeHHBIMA B IPOCTPAHCTBE
napaMmerpamMyu. GOpMyJIMpOBKAa HAaYaJbHBIX M KPaeBbIX YCIOBUHM 3ajad pelleHus. YHCIeHHbIN
anroput™ l-ro mopsaaka g pemieHus 3anaun Komm. Merox «ipucTpenku» s peuieHus
KpaeBOU 3a/1a4u.

MaremaTnueckoe MOJEIUPOBAHHME CTAI[MOHAPHBIX PEKHMMOB IPOLECCOB B PEAKTOpax C
Memankoi. OnncaHue MUKPOKMHETUYECKHMX 3aKOHOMEPHOCTEH NPOTEKaHUS IMPOU3BOJIBHBIX
CIOKHBIX XMMHMYECKUX peakuMi B KUAKOW (a3e i MHOTOKOMIOHEHTHBIX CHCTEM.
OnpeneneHne KIIOYEBBIX KOMIIOHEHTOB CJIIOKHBIX XHMHUYECKHMX PEAKUUH ¢ NPUMEHEHUEM
METOJIOB JINHEHHOM anreOpbl - paHrOB MATPHUL] CTEXMOMETPUYECKUX KOA(P(PUIIMEHTOB PEaKINH.
MaremaTnueckoe ONMMCAHHWE PEaKTOPHOTO IMpolecca ¢ pyOalikod Ui MPOM3BOJBHON CXEMbI
NPOTEKaHUs XMMHUYECKON peakuuu. BpiOop anropuTMoB peuieHus 3aadyd ¢ MPUMEHEHUEM
UHPOPMALIMOHHOM  MaTpHIlbl  CHCTEMbl  YpaBHEHMH  MaTreMaTW4ecKoro OMNHMCaHus |
IIPEJICTaBJICHUSI aJITOPUTMA PELIEHUS C MTOMOIIBIO OJIOK-CXEMBbI pacyeTa Mpolecca.

MaremaTnueckoe MOJEINPOBAHNE HECTALIMOHAPHBIX PEKUMOB IIPOLIECCOB B PEAKTOPAX C
MeIIaNKo. MareMatnueckas T[OCTAaHOBKA 3aJadyd JUIsl PEaKkiud C  [TPOM3BOJILHOU
crexuomerpuueckol cxemoil. dopmynupoBka 3amaun Komm — 3agaun ¢ HavalabHBIMU
ycinoBusiMU. Pa3sHOCTHOE TpeNCTaBlI€HHE CHCTEMbl OOBIKHOBEHHBIX U depeHInalIbHbIX
ypaBHeHuid. IlocTpoeHne WHPOPMALMOHHOM MaTpUIBl JIi BbIOOpa aaropuTMa perieHHs.
['padmyeckoe mpencTaBieHe aJropuT™Ma peleHus B BUAe OJI0K-CXeMbl pacyeTa.

MareMaTHuecKkoe MOEeTUPOBAaHHE CTAllMOHAPHBIX PEKHUMOB B TPYOUaTBIX PEAKTOpax C
MPSIMOTOYHBIM M NMPOTUBOTOYHBIM JBHUKEHHEM TEIJIOHOCUTeNelH. MareMaTuueckasl MOCTaHOBKA
3a/1a4M JJIs peakuu ¢ KOHKPETHOM cTeXHoMeTpudeckon cxemoil. @opmMynnpoBka 3anaun Komm
— 33/1a4yd C HayaJbHBIMU YCIIOBUSIMH M KpaeBOM 3amauM — 3aJauyd C KPAeBbIMU YCJIOBHSIMH.
PasHocTHOe mpencTaBieHHE CUCTEM OOBIKHOBEHHBIX UG (EepeHINaTbHBIX  YpaBHEHHH.
[Toctpoenre WHGOPMALMOHHBIX MaTPHIl JUIsl BbIOOpa anropuTMoB pemieHus. ['paduueckoe
IpEeJICTaBICHNE AITOPUTMOB PELICHHS B BUIE OJIOK-CXEMBI pacyera.

MaremaTnueckoe MOJEIMPOBAHUE HECTALIMOHAPHBIX PEKUMOB IIPOLIECCOB B TPyOUATHIX
pEaKTopax U YMCICHHbIE AITOPUTMbI TUCKPETU3ANH [T PEIICHHUs CUcTeM AudQepeHIrnanbHbIX
YPaBHEHHI C YaCTHBIMH NPOM3BOAHBIMH. MareMaTndeckas MOCTaHOBKA 3aJaud JUIsl PEaKkLnU C
KOHKPETHOU CTEXHOMETPUUYECKOU cxeMou. POpMynMpOBKa HAYaJIbHBIX U IPAHUYHBIX YCIOBUM.
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HuddepeHumansaple  ypaBHEHHsS B YaCTHBIX  NPOM3BOAHBIX -  DIUIMITHYECKOTO,
napaboJIMYeckoro ¥ TUHepOOIMYECKOro  THUIOB.  AJNTOpPUTMBI  pEILIEHUS  ypaBHEHUH
napabonuyeckoro  Tuma. MaTtemaruueckas  MOJENb  XMMHYECKOIO  IpPEBpAIlCHUs B
U30TEPMHUECKUX YCIIOBHSX JJIs1 HECTALMOHAPHOIO IIpoliecca B TpyOUaThIX amnaparax ¢ yueToM
IPOJIOJIBHOTO TEPEMEIIMBAaHUS W C MPUMEHEHHEM OJHONapaMeTpUUecKoil audQy3noHHOM
MOJIENIN JAJIs1 ONIUCAHUS THAPOANHAMHUYECKOW OOCTAHOBKU B PEAKLIMOHHOM IOTOKE. AJTOPUTMBI
pelieHuss B BHUJE CHCTEM  HEJIMHEHWHBIX  ypaBHEHMH, a Takke OOBIKHOBEHHBIX
T depeHaIbHbIX YPaBHEHUH IEPBOTO U BTOPOT'O MOPSIKOB.

MareMarnueckoe MOJEIUPOBAHUE CTALMOHAPHBIX PEKHMMOB IPOLIECCOB HENPEPHIBHOM
MHOIOKOMIIOHEHTHOM peKTUUKanuu MU abcopOuuu. MaTeMaTHuecKoe ONHMCAaHHEe Mpolecca
MHOTOKOMIIOHEHTHOM peKTU(UKAIMK B TapeibyaTod KosoHHe. MojenupoBanue (Ha3oBOro
paBHOBECHS U IIPOLIECCa MAaccolepelaud Ha Tapejakax B MHONOKOMIIOHEHTHBIX CUCTEMax. Y4eT
TEIUIOBBIX OallaHCOB Ha Tapeskax IpHd MOJACIMPOBAHUU TpolLecca B PEKTU(UKATUOHHOU
KOJIOHHE. JIeKOMITO3MIIMOHHBIN aJrOpuTM pacyera Impolecca peKTH(PHUKALUW B KOJIOHHOM
amnmaparte. MaremMaTH4ecKkoe OIHUCAaHHWE MpOoIecca MHOTOKOMIIOHEHTHOM abcopOiuu B
HAacaJlo4HOM KOJIOHHE. MozenupoBaHue Mpolecca MHOIOKOMIIOHEHTHOM MaccoIlepefadu B
CEeKIMAX HACaJOYHOM KOJOHHBL. AJITOPUTM pELICHUs KpPaeBOW 3aqadd I MOJEIUPOBAHUS
nporiecca abcopOLUHU B HACaI0UHON KOJIOHHE.

3.4. OcHOBBI ONTUMH3ALMH XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB!

Pemenne 3amau  onTMMM3anMM € TEPMOJAMHAMUYECKHMMH, TEXHOJIOTMYECKHMH,
HKOHOMUYECKUMH, TEXHUKO-3KOHOMUYECKUMHU U SKOJIOTMYECKUMU KPUTEPUSIMU ONTUMAJIbHOCTH.
OntumansHble pecypcocOeperatonie XTII. Bbibop kpuTepueB ONTUMalIbHOCTH (LIEJIEBBIX
¢yHknuii). PopMyaupoBKa MHOTOKpUTEpPHAIbHOM 3amaun ontuMuszauuu. OcoOeHHOCTH
pelieHuss  ONTHUMM3alMOHHBIX 3agad XTIl 1npu  Hanuuum  HECKOJIBKMX — KPUTEpUEB
ONTUMAJILHOCTH, OBPAKHOM XapakTepe 11eJIeBOi (PyHKIMU U HATMYMU OTpaHudYeHui 1-ro u 2-ro
poza.

ANTOpUTMBI OAHOMEPHOW M MHOTOMEPHOM OINTHUMHU3aLMU. MeToAbl CKaHUpPOBaHUS,
JOKaJHM3alMU 3KCTpEMyMa, 30JI0TOro cedeHus M uucen PuboHauum B cilydae OAHOMEpPHOU
ONTUMU3ANMKU. MeTO bl MHOTOMEPHOM ONTHUMU3ALMHU HYJIEBOTO, IEPBOTO U BTOPOTO MOPSAIKOB.
CuMIIeKcHble, CllydaliHble W TpaJUEHTHBIE METOAbl MHOTOMEPHOM onTuMHu3auuu. Meton
mTpadHbIX QYHKIUH.

3.5. 3aknroueHue:

IIpumenenne xomnbproTepHbIX Moaenerd XTIl mpu NpoeKTUpPOBaHMM XUMHUYECKHX
npous3BojacTB — B CAIIP. 3amaun cucrem aBTomMartusupoBaHHOro mnpoektupoBanus (CAIIP) u
CTPYKTypa CHCTEM KOMIBIOTEPHOI'O NpPOEKTUpOBaHUA. MHpopManmoHHOE W MaTeMaTUYECKOe
obecnieuenne CAIIP. ABTOMaTH3MpPOBaHHOE MPOEKTUPOBAHHUE C MPUMEHEHUEM KOMITBIOTEPHBIX
monenen XTIL

IIpumenenne xomnbroTepHblx Mmonenedt XTIl mpu ympaBiieHMM TEXHOJIOIMYECKUMU
npoueccamun — B ACVYTII. Kommnbiotrepnoe moxaenupoBanue XTIl B pexume peasbHOTO
BpeMeHu. CHCTeMbl MPSMOTo HUGPOBOro (KOMIBIOTEPHOIO) YIPAaBJIECHUS TEXHOJIOTHYECKUMHU
MPOIIECCAMMU. OcobenHoctu peanuzanuu KOMITBFOTEPHBIX MoJenen XTII B
aBTOMATH3UPOBAHHBIX CHCTEMax yIpaBieHHs TexHonornueckumu npoueccamu (ACYTII).

4  O0beM y4ueOHOI TN CIUNITHHBI

B 3aueTHBIX B akanem.
Bunbt yueOHO paboThI e TUHHIIAX qacax
OO0mas TpyA0EMKOCTb JMCHHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
KonraktHas pa6ora (KP): 0,33 12,2
Jlexumm (Jlek) 0,22 8
Jlaboparopusbie 3austus (J1ab) 0,11 4
CamocrtositesbHas padora (CP) 2,56 92
Buja koHTpoOJISi: 3aUeT/3K3aMeH 0,11 3a4er ¢
oneHkoii (3,8)
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B 3aueTHbIx B actponom.
Bunbl yueOHOM paboThI e IMHHIAX qacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IVIAHY 3,0 81
KonraktHas pa6ora (KP): 0,33 9,15
Jlexiuu (JIek) 0,22 6
Jlaboparopusbie 3ausTus (J1ab) 0,11 3
CamocrositesbHas padora (CP) 2,56 69
Buja xoHTpoJsi: 3aueT/3K3aMeH 0,11 3a4eT ¢
OLICHKOM
(2,85)

AHHOTanus padoyeil NPOrpaMMbl JUCHUNJIMHBI
Opranuyveckasi XuMUsi M POGJIeMbI OXPaHbI OKpY:Karoeii cpens» (51.B.07)

1 Heap AUCHUIUIMHBI — IPUOOPETEHUE CTYIEHTAMH 3HAHUN O CTPOEHUHU OPTaHUYECKUX
COCJMHEHUH, OCHOBHBIX XUMMYECKMX CBOWCTBaX pa3JIMYHBIX KJIACCOB OPraHUYECKHUX
COEIMHEHUI U METO/1aX UX MOJYyYEHHs], KaK IPOMBILUIEHHBIX, TaK U JJAOOPaTOPHbIX.

2 B pe3yibrare H3y4eHHs TUCHUILIUHBI CTYIEHT JH0JKEeH:

Obaaoams crnegyromumu npodeccuonanbabiMu KommeTeHusMu (I1K):

- CIOCOOHOCTBIO OCYHIECTBIIATh TEXHOJOTHYECKHH TPOIECC B COOTBETCTBUU C
pEerIaMeHTOM W HMCIOJIb30BaTh TEXHUUYECKHE CPEACTBA JJIi U3MEPEHUS] OCHOBHBIX MapamMeTpOB
TEXHOJIOTUYIECKOT0 MPOIecca, CBOUCTB ChIpbst U npoaykimu (ITK-1);

- TOTOBHOCTBIO HW3y4aTh HAyYHO-TEXHUYECKYI0 HWH(MOpMALMIO, aHAIM3HPOBATH
OTEYECTBEHHBIH U 3apyOCIKHBII OMBIT 110 TeMaTuke uccienoBanuii (ITK-13)

- CIOCOOHOCTBIO  IJIAHUPOBATh  JIKCIIEPUMEHTAJIbHBIE  HMCCJIEIOBAHUS, IOJTy4YaTh,
00pabarbiBaTh ¥ aHATU3UPOBATh NOMy4deHHbIe pe3yiabrarhl (ITK-15).

3uams:

— TEOPETUYECKHE OCHOBBI CTPOECHHMS M CBOWCTB pPa3JIMYHBIX KIACCOB OPraHUYECKUX
COCIUHCHMUIA,

— CMOocOOBl TIONYyYEHUSI M XMMHUYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB OpPTraHMYECKHX
COCIUHCHMUIA,

— OCHOBHBIE MEXaHHU3MBbI TPOTEKAHUS OPTaHUYECKUX PEaKIIHIA;

Ymemy:

— MPUMEHSATh TEOPETUUECKHUE 3HAHUS ISl CHHTE3a OPTraHNYeCKUX COSIMHEHUHN pa3IMuHbIX
KJIACCOB;

— aHAJIM3UPOBATH U MPE/ICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCIMHECHHIA;

— COCTaBJISITh CXEMbl CHHTE3a OPTaHMYECKUX COECIMHEHUM, 3aITaHHOTO CTPOCHHS;

Braoems:

— OCHOBaMH HOMEHKJIATyphI U KJIaCCH(PHUKAIIUU OPTaHUIECKUX COeTMHEHUN,

— OCHOBHBIMH T€OPETHYECKUMU TIPEACTABICHUSIMHU B OPTaHUYIECKON XHUMUH;

— HaBBIKAMH 00OCHOBAHUS PAlMOHAIBHBIX CIIOCOOOB MOMYUYEHUSI OPTAaHUYECKUX BEIIIECTB.

3 Kpatkoe conep:kanue TUCHUTITHHBI

["anioreHonpou3BOIHEIE. Knaccudukarus. Howmenkmarypa. Anxui- u
AUTWITAIOTeHUABL. apoMaTHaeckue  rajoreHuasl.  M3omepusi.  Homenkmarypa. CrmocoOsl
nonydyeHusi. IIpoctpancTBeHHOe U 3ieKkTpoHHOE cTpoeHue. dusnueckue cpoiicTBa. Peaknuun
HYKJICOPMIHHOTO 3aMmelieHus W ormierieHus. [loHarne HyKIeopUIBbHOCTH W OCHOBHOCTH
peareHTOoB. AMOUICHTHBIE HYKJIEO(DUITbHBIE PEareHTHI.

Meramiopranudeckue  COeqUHEHUsA. Tumbl  CBS3éM B 3JIEMEHTOPraHUYECKHUX
coequHeHUsX. CriocoObl TONyYeHUs JTUTH- W MAarHUHOPTaHWYECKUX COeIuHEHUM. Peaxius
['punbsipa, Mexanusm. Peakium ¢ kapOOHUIBHBIMU COESMHEHHUSIMH.

Cruptel. ®enonsl. [Ipocteie 3¢dupbl. DOmnokcucoeaUHEHUS. AJNbACTUIBI, KETOHBI.
KapOoHoBbIe KHUCIOTHI U MX MPOU3BOJHBIE. B KaxaoM Kiacce paccMaTpUBAIOTCS CIEAYIOLIUE
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pa3zenbl: U30MepHs, HOMEHKJIATypa, (u3uveckue M XUMHYECKHE CBOWCTBA. MeXaHU3MBbI
peaKIui.

KapOoHoBBIe KHCIOTBI WM WX (YHKIMOHAIBHBIE IMPOHW3BOAHBIE. B KaxkaoMm Kiacce
paccMaTpUBAIOTCS CIEAYIOLIUE Pa3/iesibl: U30MEPHs, HOMEHKIIATypa, GU3NYECKUE U XUMHUECKHE
CBOWCTBA, CIOCOOBI TMOJIydeHHUs. MexaHu3Mbl peakuui. «3enéHble CHHTE3BI»-TPHUMEPHI
3KOJIOTUYHBIX CUHTE30B.

Manonossiit 3¢up. Ilomydenue. Crpoenne, CH-KucnotHocTs. Peaknum koHAeHcaruu
MaJIOHOBOTO 3(Hpa U MAJIOHOBOM KHCIIOTHI C albJeruaaMu. AMHHOKHCIOTHL. JlukapOOHOBbIE
KHUCJIOTBHI.

A3oTcoaepkale COeIUHEHHUS. Hutpocoenunenuns. Amunbl. B Kaxxaom kiacce
paccMaTpUBAIOTCS CIEAYIOIINE Pa3Aeibl: H30MEPHsl, HOMEHKIATYpPa, GU3NYECKUE U XUMUYECKHE
CBOMCTBA, CITOCOOBI MOJy4YeHHSI. MeXaHU3MbI pEeaKIIHii.

A3a- 1 1Ma30CcoeIMHEHUS

[lonyyenue AMA30COENMHEHUI peakuued Jua30TUPOBAHUSA: YCJIOBUS IMPOBEACHUS
peakuuun u MexaHusM. Dusmyeckue cBoicTBa. XuMHUYecKue cBoWcrBa. llonmydenue u
IIPUMEHEHUE a30COECITUHEHUM.

4 O0beM yueOHOI TUCHHILIUHBI

B 3aueTHEBIX B akazem.
BI/II{I)I yqe6H01?1 paGOTI:I eIMHUIaX gyacax
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 5,0 180
KonraktHas pa6ora (KP): 0,57 20,4
Jlexruu (JIek) 0,33 12
[Tpaktuueckue 3anstus (113) 0,22 8
CamocrositesibHas padora (CP) 4,19 151
Buja konTpoJIsi: 3aueT/3K3aMeH 0,24 IK3aMeH
(8,6)
B 3auerHbIX B actponom.
Bunasr yue6HOM paboThI e IMHHUIAX yacax
O0mas TpPyA0EMKOCTh JMCIHHILIHHBI 10 Y4eOHOMY IIAHY 5,0 135
KonTaktHas padora (KP): 0,57 15,3
Jlexmm (Jlek) 0,33 9
[Tpaktnyeckue 3anstus (I13) 0,22 6
CamocrositesibHas padora (CP) 4,19 113,25
Buja xonTpossi: 3aueT/3K3aMeH 0,24 IK3aMeH
(6,45)

AHHOTanuA padoyeil NpPOrpaMmbl AU CHUNIMHBI
«JlaGopaTopHbIii MPaKTHKYM 10 opranuyeckoii xumum» (51.B.08)

1 Henap aucuMniMHbl — OPUOOpPETEHHE CTYAEHTaMHU OCHOBHBIX HaBBIKOB CHHTE3a
OpPraHMYECKUX BEILECTB.

2 B pe3yabrare u3ydYeHMs AMCUMINVIMHBI oOOy4yawuuiics MmO mnporpamme
0akajaBpHuaTa q0JIKEH:

Obnadams crnenyronumu npodeccuonanbHpiMUA KoMmeTeHusamMu (I1K):

- CIIOCOOHOCTBIO OCYHIECTBJIATH TEXHOJOTMYECKUH TMpoIlecC B COOTBETCTBUU C
pEerJaMeHTOM M MCIOJIb30BaTh TEXHUYECKHE CPENICTBA NIl U3MEPEHHS OCHOBHBIX MapaMeTpPOB
TEXHOJOTUYECKOT0 TPOoLecca, CBOUCTB ChIpbs U npoaykimu ([1K-1);

- CHOCOOHOCTBIO CIEAWTHh 32 BBINOJIHEHUWEM TMpaBWJI TEXHUKH O€30MacHOCTH,
NPOM3BOJICTBEHHON CaHUTApUM, IMOKAapHOM OE€30MacHOCTH M HOPM OXpaHbl TpyAa Ha
npeanpustusx (ITK-6);

- TOTOBHOCTBIO H3y4aTh HAy4YHO-TEXHUYECKYI0 HMH(OpMaIuio, aHaIU3UpPOBATH
OTEYECTBEHHBIN M 3apyOEKHBIN OIBIT 10 TeMaTuke ucciaenoBanuii (ITK-13)
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- CIIOCOOHOCTBIO  IUIAHMPOBATH  SKCIIEPUMEHTAJIbHBIE HCCICNOBaHMSA, MOJIy4aTh,
o0OpabaTbIBaTh U aHATHU3UPOBATH MoJydeHHbIe pe3ynbrathl (ITK-15).

3uams:

- TEXHHUKY 0€30MaCHOCTH B JIAOOPATOPUH OPraHUYECKOW XMMHUH;

- MPUHIUIIBI 6€3011aCHOTO 00pAaIeHHsI ¢ OPraHUYECKUMHU COSTUHEHUSMU;

- METOBI ¥ BUJBI XpOMaTOrpaduu sl ONpeAETICHHUs COCTaBa PEaKIIMOHHON CMECH;

- TEOPETUYECKHE OCHOBBI CHOCOOOB BBIJCNCHHS, OYUCTKH M HIACHTU(DUKALUH
OpraHMYECKUX BEIIECTB;

- SKCIEPUMEHTAJIbHBIE ~ METOJbl  IPOBEACHUS  OPraHUYECKUX  pEeaklHii,
MIPOTEKAIOLIUX M0 Pa3JINYHbIM MEXaHU3MaM;

- OCHOBHBIE O0IIME METOAMKH B3aUMHOH TpaHC(HOpPMALUU KIACCOB OPTaHUYECKUX
COCIMHECHU.

Ymemy:

- IPUMEHATh  TEOPETUYECKHME  3HAHHUA U OKCIIEPUMEHTAIbHBIE  METOMbI
WCCJICIOBAHMS OPraHUYECKOW XMMHH MIPH PEIIeHUH MPO(heCcCHOHANBHBIX 3a/a4;

— chopMmynupoBarb  mpobieMy W OOOCHOBaTh  BBIOOp  NPHOOPOB U
HKCIEPUMEHTAIbHBIX METOJIOB MCCIIEIOBAHMSI, IOCTABUTh LN U 337a4d U HAMETUTh IYTU UX
JOCTH>KECHHS;

- CHUHTE3UPOBATh COETUHEHUS 110 PEJIOKEHHON METOUKE;

- IIPOBECTU BBIJEIIEHUE W OYHCTKY CHHTE3MpPOBAHHBIX BELIECTB Ha OCHOBE
TEOPETUYECKUX 3HAHUH 1T0 OPraHUYECKON XUMHUH;

- BBIOMpATh paIMOHATBHBIA CIOCOO BBIIEICHUS W OYUCTKH OPraHU4ecKoro
COCIMHEHUS;

- MIPEICTaBIATh JlaHHblE J1a0OpaTOPHOTO MCCIEIOBaHUS B BUAE TI'PAMOTHO
0(OPMIIEHHBIX METOJTUK;

- MPOBOJIUTh AHAIN3 M KPUTUYECKHU OLICHUBATH MOJYYEHHBIE SKCIEPUMEHTAIbHbBIC
JaHHbIE, 00001IaTh U Je1aTh 000CHOBAHHBIE BBIBOJIbI HA 0a3e MPOBEAEHHBIX OIBITOB;

- BbIOpATh COCO0 MJIEHTU(PUKALIMU OPraHUYECKOTO COEMHEHUSI.

Braoems:

- KOMIUJIEKCOM COBPEMEHHBIX 3KCIEPUMEHTAIBHBIX METOJI0OB OPraHU4YECKOW XUMUU
JUISI pEIIEHUs] KOHKPETHBIX MCCIIEI0BaTENbCKUX 3a/1a4;

- AKCMEPUMEHTAIbHBIMUA METOAAMH MPOBEJICHUSI OPTAaHUUYECKUX CUHTE30B.

- OCHOBHBIMH METOJIaMU UACHTU(PUKAIIMN OPTaHUIECKIX COeTMHEHUN

- nprueMaMu 00pabOTKU U BBIJICICHNUS CHHTE3UPOBAHHBIX BEIIECTB;

3HAHUSIMU  OCHOBHBIX 3aKOHOB  OpPraHMYeCKOM XUMHUU Uil COJep>KaTesIbHOM
MHTEPIIPETALNU MTOJTYYEHHBIX IKCIIEPUMEHTAIbHBIX PE3YJIbTAaTOB.

3 Kpatkoe coaep:kanue TUCHUNTHHBI

be3omnacHeie mpreMsl U paBuia paboThl B 1a00paTOpUN OPraHUYECKON XUMUH.

O6ue MeTo b paboThl B TabopaTopuu oprannyeckoit xumuu. [locyna, Hanbosnee yacto
npuMmensiemas B Jjaboparopun. HarpeBanue. Oxnaxnenue. IlepememnBanue. MeTtozs
UACHTU(UKAIIMY ¥ OYUCTKU OPTraHMYECKHUX BellecTB. MIeHTHuUKalus opraHM4ecKuX BEIIECTB
MOCPEACTBOM  paznuyHblXx BHIOB xpomartorpadpuu (TCX, xpomatorpaduss Ha Oywmare,
noHoobMenHass xpomarorpadus, BDXKX), temmepaTypsl I1UaBieHUs W pedpakTOMETpUU.
MeTopl cCieKTpaIbHON HACHTH(PUKAIIMA OPTAaHUYECKUX COSTUHEHUH.

[lenn u 3agauM SKCIEpUMEHTa B OPraHUYECKOM CHHTE3€. TeOopeTHYeCKHE OCHOBBI
nmporecca. Breibop ycnoBuit peaknuu. Pacuer cuHTe3a. OOmme mpaBuia MOATOTOBKH U
npoBeseHus cuHTe3a. TexHuka 6e3onacHoctu. Ilpubop s npoBenenus cuntesa. [IpoBenenue
onbiTa. KOHTpOb 3a X0IOM peakuuu. Beiaenenue, ounuctka W aHanu3 mpoaykTa. CHHTE3bI
BELIECTB PA3JIMUHBIX KJIACCOB OpPraHMYECKUX cOoelMHEHuM. [IpoBeneHne sKcrnepuMeHTalIbHBIX
METO/I0B MCCIIEJOBAHUS PEAKIIMil.

[IpoBeneHue peakuuii, IPOTEKAOIIUX 10 MEXaHU3MaM:
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- HyKJICO(DUIILHOTO 3aMEIICHHSI — CHHTE3 TaJIOr €HAJIKAHOB,;

- HYKJICO(DHUIBHOTO MPUCOEINHEHUSI — CHUHTE3 CIIOXKHBIX 3(UpOB KapOOHOBBIX KHUCIOT,
aMHJIOB KapOOHOBBIX KHCIIOT, a30TCOICPIKAIINX aJIbJICTH/I0B U KETOHOB;

- DJIEKTPOPUIBHOTO 3aMEIICHUs B apOMaTHYECKOM PSSy — pEaklUuud HHUTPOBAHMUS,
OpoMupoBaHus, CyIb(OUPOBAHMS;

- peakuil 1Ma30TUPOBAHUS U a30COUYECTAHNUS;

- peakiuil OkHCIeHHUs (CHHTE3 areTroHa, 1,4-06H30XWHOHA, OCH30MHON KHUCIIOTBI) H
BOCCTAHOBJICHHSI.

4 O0beM y4eOHON JUCHHILINHBI

B 3aueTHbBIX B akanem.
BI/II[BI y‘-IC6HOI>i pa6OTH eIUHHUIaX gyacax
O0mas TpyA0eMKOCTb JMCHHUILJIMHBI 10 Y4eOHOMY IJIaHy 2,0 72
KonraktHas pa6ora (KP): 0,45 16,2
Jlexumn (Jlek) - -
Jlaboparopusbie 3austus (J1ab) 0,45 16
CamocrositesibHas padora (CP) 1,44 52
Bujx KOHTpoJIsI: 3a4eT/IK3aMeH 0,11 3auver (3,8)
B 3auerHbIx B actponom.
BI/IIH)I y‘IG6HOI71 paGOTI)I €IUHHUIaX yacax
O0mas TpPyA0EMKOCTb JUCIHHIIIMHBI 10 Y4eOHOMY IVIAHY 2,0 54
KonrakTHas pa6ora (KP): 0,45 12,15
Jlexumn (Jlek) - -
JlaboparopHsie 3ansTus (J1a0) 0,45 12
CamocrositenbHas padora (CP) 1,44 39
Bu1 KOHTpoJIsI: 3a4eT/IK3aMeH 0,11 3auver (2,85)

AHHOTanus padoyeil NporpaMMbl AUCHHUILINHBI
«J/IabopaTopHbie padoThI 0 (PU3MYECKON XMMHHU NPOLECCOB € HCMOIb30BAHUEM
npupoaHbix pecypcon» (b1.B.09)

1 Heap AUCHMIIMHBI — O3HAKOMUTh M PACKPHITH BO3MOXXHOCTH OCHOBHBIX 0a30BBIX
AKCIEPUMEHTAJIbHBIX METOAOB (PU3MYECKOW XHMHMM, HAay4yuTh CTYJIEHTa BHUAETH O0JAaCTH U
Ipelenbl IPUMEHEHUS 3TUX METOJOB HCCIIENO0BaHUS, YETKO NMOHMMATh MX NPHUHLIUNUAIBHBIE
BO3MOXXHOCTH M OTpPaHUYEHUS IIPU PEIIEHNN KOHKPETHBIX SKCIIEPUMEHTAIIBHBIX 3a7ay.

3agaun U3y4yeHHs TUCHUIUIMHBI CBOAATCS K (DOPMHUPOBAHMIO Y CTYJEHTa TBOPUYECKOIO
MOJIX0Jla K Pa3BUTHUIO HABBIKOB (PM3UKO-XMMHUYECKOTO HMCCIIEOBAHUS, IPaMOTHON MOCTAaHOBKE
71a00paTOPHOTO MCCIENOBaHUS U HAXOXKJEHHUIO MyTei ero peaqu3aliy, aHalin3a U 0000meHus
MOJIy4YE€HHBIX IKCIIEPUMEHTAIbHBIX PE3YJIbTAaTOB.

2 B pe3yabtare u3y4eHus: JUCHUILIMHBI O0y4YalOUIWICA MO NporpamMmme
0akajlaBpuaTa J10JIKeH:

Ob6nanath caeyrOIMUMH KOMIIETeHIUAMU:

- CIIOCOOHOCTBIO HCIOJB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI IS
MOHUMAaHHSI OKpYIXKaromero Mupa u sisneruit mpupo;st (OI1K-3);

- CMOCOOHOCTBIO OCYLIECTBIISATh TEXHOJOTMUECKUI MPOLECC B COOTBETCTBUH C
pPErIaMEHTOM M HCIOJIb30BaTh TEXHUYECKUE CPEACTBA A U3MEPEHMsI OCHOBHBIX IapaMETpOB
TEXHOJIOTHYECKOTO MPOIecca, CBOMCTB ChIphbs U npoaykiuu (ITK-1);

- CIOCOOHOCTBIO IIPUMEHSITh COBPEMEHHBIE METO/IbI UCCIIEJOBAHMSI
TEXHOJOTMYECKHUX IPOLECCOB M MPUPOJHBIX CPEl, MCIOJIb30BaTh KOMIIBIOTEPHBIE CPEICTBAa B
HayJYHO-HCCiIeq0oBareNbekoi padote (ITK-14);

- CMOCOOHOCTBIO IUIAHUPOBATh SKCIIEPUMEHTAIBHBIC HWCCIEAOBAHMS, I0JIy4aTh,
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00pabaThIBaTh U aHATM3UPOBATH MONTy4eHHBIE pe3yinbraThl ([1K-15).

3nams.

- IPUHIUIIBI paOOTHI M CXEMbI HCIIOJIB3YEMbIX H3MEPUTEIBHBIX YCTAaHOBOK;

- BO3MOXHOCTM METOJOB CHEKTPOXUMHUM Il TPOBEJEHUS KAuyeCTBEHHOTO U
KOJIMYECTBEHHOTO aHallM3a XMMHUYECKUX CHCTEM, ONPEAENICHUS TEPMOJUHAMHYECKUX CBOMCTB
XMMHUYECKHX BEILECTB;

- KOHAYKTOMETPUYECKMH W  INOTECHIMOMETPUYECKUMH  METOAbl  HAXOXACHUS
TEPMOJIMHAMMUYECKUX  XapaKTEPUCTHK  AJIEKTPOJIUTOB (AKTMBHOCTEH U KOA(PPHUIHEHTOB
AKTUBHOCTH, KOHCTaHTbI AUCCOLMALIMH, TEPMOAMHAMUYECKUX XapPAKTEPUCTUK PEAKIINN);

- (PM3UKO-XUMHUYECKUE METObl MUCCIIEOBAHUS U aHaIu3a (Pa30BbIX PaBHOBECUI B OJIHO-
¥ MHOTOKOMITOHEHTHBIX CUCTEMaX, yTH MOCTPOEHUS (Pa30BBIX AUATPAMM COCTOSHHS;

- HKCIEPUMEHTAIbHbIE METOJAbl U3YYEHUS KUHETUKH XHMHYECKUX PEAKLMH, CIIOCOObI
OIpezieNIEeHUs] KOHCTAaHT CKOPOCTEH U MOpsiiKa XUMHUUECKUX PEAKIIUIL;

- KaJIOpUMETPUUYECKUE METOJbl ONpEAETICHUs TEIUIOEMKOCTH, TEIUIOBBIX 3(PQeKToB U
JPYTUX TEPMOXUMUYECKUX CBOWCTB U3y4aeMbIX OOBEKTOB.

Ymemn:

- [PUMEHATh TEOPETUYECKUE 3HAHUS U IKCHEPHUMEHTAIbHbIE METO/bl MCCIIEI0BaHUS
(bu3nUecKoil XMMHUK IIpU pelIeHuH Npo(ecCHOHANBHBIX 3a/1a4;

- copmynupoBaTh MpodileMy U OOOCHOBAaTh BBIOOP OSKCIIEPHUMEHTAIBFHOTO METONa
UCCIIEI0BaHMsL, IOCTAaBUTh LIEJIN U 3a/1a4l U HAMETUTb ITyTH UX JOCTHKCHHUS;

- MPOBECTH MAaTeMaTUYECKyl0 OO0pa0OTKY OSKCIIEPHUMEHTAIBHBIX JaHHBIX Ha 0a3e
TEOPETUYECKUX 3HAHUN 10 PU3NUECKON XUMUH;

- TMPEACTaBIIATH JIaHHBIE JJAOOPATOPHOIO HCCIIENOBaHUS B rpaduueckoi Gopme U Ha
OCHOBE IOJYYEHHBIX 3aBHUCHUMOCTEH ONpEeAENsATh COOTBETCTBYIOIIME TEPMOAMHAMHYECKUE U
KMHETUYECKUE XapaKTEePUCTUKN XUMHUECKON CUCTEMbI U XMMHUECKOI'0 IIpoliecca;

- IpPOBOAMTH AHAIM3 M KPUTUYECKH OLIEHMBATh IOJY4YEHHBIE JKCIEPUMEHTAIbHBIE
JaHHbIE, 00001IaTh U Jie1aTh 00OCHOBAaHHBIE BHIBO/IBI HA 0a3e MPOBEAEHHBIX OIBITOB.

Braoemy:

- KOMIIJIEKCOM COBPEMEHHBIX 3KCIEPUMEHTAIBHBIX METOJ0B (M3UYECKON XUMHUU IS
peILIEeHNs] KOHKPETHBIX HCCIIEI0BATENIBCKUX 33/1a4;

- DKCIEPUMEHTAIbHBIMU METOAAMHU MCCIIEOBAHMS COCTOSTHUSI XUMUYECKOT'O PaBHOBECUS
Y KHHETUKU XUMHUYECKOTO Ipoliecca.

- npuemMaMu O0pabOTKM TIOJYyYEHHBIX OMNBITHBIX JAHHBIX JUISl BBIABICHUS U
YCTAQHOBJICHHSI B3aMMOCBS3€H MeXIy TEpMOJMHAMMUYECKUMHM CBOMCTBaMH M (U3NYECKUMU
napaMeTpamH Mpoliecca;

- 3HaHUSIMM OCHOBHBIX 3aKOHOB (M3MUYECKOW XHMMHUHU JJs  COJAEp)KaTeNbHOU
MHTEPIIPETALNU MTOJTYYEHHBIX IKCIIEPUMEHTAIbHBIX PE3YJIbTaTOB.

3 Kparkoe coaep:kanue IUCHUIIUHBI

[IpumeHeHne MeTOAOB (U3UKO-XMMHUYECKOTO HCCIEIOBaHUS U  OIpeAeTeHUs
TEPMOJMHAMHYECKUX U KHHETHUECKHUX XapaKTEPUCTUK XUMUUECKUX CHCTEM.

Cnexmpoxumuueckue memooOsl uccieoosanus. KadecTBEHHBIN aHalIW3 BeIIECTBA
(ompezneneHne MEXbIAIEPHBIX PACCTOSHUI, MOMEHTOB HHepIHH Mojekyn). Omnpenenenue
KOJIMYECTBEHHBIX XapaKTEpPUCTUK (CTENEHH JUCCOLMALMM W KOHCTaHTHl JAMCCOLUAINU
AJIEKTPOJINTOB, TEMJIOEMKOCTH BEILIECTBA).

Onexmpoxumuueckue memoovl uccredosanus. Kondykmomempus. OnpeneneHue
KOHCTAHTBl JIUCCOLMAIMU CJIA00T0 3JEKTPOJIUTA, CTENEHH JAMCCOLMAIUM, HIIEKTPUYECKON
IPOBOAMMOCTH  TNpU  OECKOHEYHOM  pa30aBl€HUH  KOHAYKTOMETPUYECKUM  METOJIOM.
Tlomenyuomempus. OnpeneneHue TEPMOAMHAMUYECKUX XapaKTEPUCTHK XUMUYECKOW pEaKIMH

(AH®, AG®, A,S°), TemneparypHoro koddduiuenta DJC (dEO/dT ), cranmaptHoui DJIC

(E®), uzydenue BIUSHUA JOOABOK Ha MIOTEHIIMAI DIIEKTPO/IA.
Daszoeoe pasHosecue 6 OOHOKOMNOHEHMHBIX cucmemax. PU3uKo-XuMu4eckuti aHaiu3.
N3ydeHune 3aBUCUMOCTH CBOWMCTB CUCTEMBI OT €€ coctaBa. KpuBbie oxnaxaenus. OnpeneneHue
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cocTaBa ?BTEKTUYECKOW cMecu. [locTpoenue auarpaMM KHUNEHUS M JMarpamM IUIaBKOCTH IS
OuHapHbIX cucteM. OrpaHUYeHHAas PACTBOPUMOCTh B TPEXKOMIIOHEHTHBIX CHCTEMAaX.

Xumuueckoe paenosecue. OrnpenelieHne KOHCTAHThl XHUMHUYECKOTO pPABHOBECUS M
TEIUIOBOTO 3P eKTa XUMUYECKON peakiuu Ha MPUMepPe PEeaKINil pa3IoKeHusl.

Tepmoxumus. Kanopumempus. Omnpenenenue TEIIOEMKOCTH BEIIECTB
KaJIOPUMETPUUYECKUM METOIIOM.

4 O0beM yueOHOH THCHHMILINHBI

B 3aueTHBIX B akanem.
BI/II[BI y‘-IC6HOI>i paGOTbI eIUHHUIaX gyacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 3,0 108
KonraktHas pa6ora (KP): 0,23 8,2
Jlabopatopusie 3ausTus (J1ad) 0,22 8
CamocrositesbHasi padora (CP) 2,66 96
Bujx KOHTpoJIsI: 3a4eT/IK3aMeH 0,11 3auver (3,8)
B 3aueTHbBIX B actponom.
Bunasr yue6HOI paboThI eIMHHIAX yacax
OO0mas TpyA0eMKOCTh JUCIHUIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 81
KonTaktHas padora (KP): 0,23 6,15
Jlaboparopusbie 3austus (J1ab) 0,22 6
CamocrositesbHas padora (CP) 2,66 72
Buj koHTpOJIS: 3a4eT/IK3aMeH 0,11 3auer (2,85)

AHHOTauMs padoyeii MPporpaMMsbl JTUCIUTLIMHBI
«JIabopaTopHbIil NPAKTHKYM I10 MPOLECCAM H ANNAapPaTaM XUHMHYECKOH TeXHOJIOTMH»
(b1.B.10)

1 Heab IMCHMIUIMHBI - 3aKpelUieHHE 3HAHWM, IOJyYEHHBIX IpPU H3YyYEHHUH
mucuuuinael - «[Iporiecchl M ammapartbl  XMMHUYECKOH TEXHOJOTHH» B OOJNAacTH OCHOB
THJIPABINYECKUX, TEIMJIOOOMEHHBIX M MAacCOOOMEHHBIX MpPOIECCOB, YTO HEOOXOIUMO MpHU
MOJTOTOBKE OakalaBpoOB TI0 JaHHOMY HANpaBICHUIO Ui HAayYHO-HCCIEIOBATEIbCKON U
IPOEKTHO-TEXHOJIOIMYECKOH JIeATEIIbHOCTH.

2 B pesyabTare u3yueHHs AMCUHUILUIMHBI OOydawumiics 10 mporpamme
0akajaBpuaTa J0JI/KEeH:

Obnadams cnenyromumu — obmenpodeccuonanbubiMu - komneteHmusmMu  (OIIK) u
npodeccuonansubivu (I1K) komMneTeHIUsIMHU:

- CIIOCOOHOCTBIO HCIOJIH30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIHILINH B
npopeCCHOHATBPHON JCATENbHOCTH, NPUMEHSITh METOIbl MAaTEeMAaTHYECKOTO aHalnu3a u
MOJIETTMPOBAHHS, TEOPETUIECKOTO M AKCIepuMeHTanbHoro uccnenoBanus (OIIK — 2);

- c0COOHOCTHIO UCTIONH30BAaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JIISI TOHUMAaHUS
OKpyXxatomiero mupa u sienennit npupoasl (OIIK — 3);

- CIIOCOOHOCTBIO  TUIAHWPOBATH OAKCIEPUMEHTAIbHBIE HWCCIENIOBAaHMS, IOJydaTh,
00pabaThIBaTh U aHATM3UPOBATH MoTydeHHbIe pe3ynbrarhl (I1K -15).

3namo:

- 3aKOHBI IEPEHOCA UMITYJIbCA, TETIOTHI U MacChl,

- OCHOBHBIC YpaBHEHHs TPHUKJIAIHOW THAPABIUKA W 3aKOHOMEPHOCTH IEpEeMEIIeHUs
JKUJKOCTEH;

- OCHOBHbIE 3aKOHOMEPHOCTH IMPOLIECCOB OCAKIEHUS, (PUIBTPOBAHUS U TEUEHHUS Yepe3
3epHUCTHIE CIIOH;

- (pu3MUECKyIO CYIIHOCTD MPOLIECCOB TEIJIO- U MaCCOOOMEHA; OCHOBHbIE KHHETHUECKHE

3aKOHOMEPHOCTU MacCONEPEeHOca sl CUCTEM Ta3(Tap)-KUJKOCTh;
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- TUTOBBIE MPOLECCHI XUMUYIECKOW TEXHOJIOTHUH, COOTBETCTBYIOIINE alMapaThl U METOIBI
UX pacyera.

Ymems:

- ONIPE/ICIIATh XapaKTep ABMKCHUS KUIKOCTSH U ra3oB;

- HCIOJb30BaTh OCHOBHBIE KHHETHYECKHUE 3aKOHOMEPHOCTH TEIUIO- U MaccollepeHoca
MIPU aHAJIM3€ TEIUIOBBIX M MAaCCOOOMEHHBIX MPOIIECCOB;

- COCTaBIISATh MaTepUaTbHBIC U TEILIOBBIC OAAHCHI TSI CUCTEM ra3(Iap)-KUIKOCTh;

- pacCUYMTBIBATh MapaMeTpbl HACOCHOTO, TEIJIO- U MacCOOOMEHHOTO 000pYAOBAHUS;

- COCTaBIISATh TEXHOJIOTHYECKHUE CXEMBI 1 H300pakaTh HAa HUX OCHOBHBIC allliaparthl;

- QHAIM3UPOBATH DKCIIEPUMEHTAIBHO TOJYUYCHHBIE W TEOPETHYECKH pPAaCCUYUTAHHBIC
MoKa3aTesv padoThl alnapaToB.

Brnaoemy.:

- METOJIOJIOTHEH pacueTa TUAPOMEXaHUISCKUX, TETUIOBBIX M MAaCCOOOMEHHBIX MPOIIECCOB.

- METOJIaMH COCTaBJIEHUS TEXHOIOTMYECKUX CXEM.

3 Kparkoe cogep:xxanne 1ucuMNJIMHBI

Haumenosanue nabopamopuuix pabom.:

1. Omnpenenenre peKUMOB TEUEHUS )KUJIKOCTEH.

2. N3yuenue npo¢uiis ckopocTeil NOTOKa B TpyOOIpoBO/E.

3. 'mapaBnuueckoe CONMpOTHBIEHHE B T pyOompoBogax (METAJUIMYECKOM H
CTEKJIIHHOM) M 3JIEMEHTaxX TPyOOI pOBOJHOM apMaTyphl.

4. OmnpeneneHre  THAPABIMYECKOTO  CONPOTHBICHUS  OPSIMOTO  y4acTKa
TpyOOIIpOBOA.

5. Omnpenenenne TUAPABINYECKOTO CONPOTUBIICHUS B DJIEMEHTaX TPyOOIPOBOIHOM
apMarypsl (quadparma, IpocceabHbIA BEHTHIID).

6. Omnpenenenne THAPOJUHAMUYECKOTO CONPOTUBIICHUS CYXOW CHTYATOH TapeiKu
KOJIOHHOTO arlnapara.

7. Omnpenenenne THIPABINIECKOTO COMPOTHUBICHHUS OPOIIAEMON CUTYATON TapesKH
KOJIOHHOTO arlnapara.

8. W3mepeHne THIPaBIUYECKOTO COMPOTHBICHUS TPYOHOTO ¥ MEXTPYOHOTO
IPOCTPaHCTBA TEMJI000MEHHOT0 arnmapara.

9. KambGpoBka pacxomomMepa BECOBBIM METOIOM.

10.  M3yueHue XapaKTEpUCTHK LIEHTPOOEKHBIX HACOCOB.

11.  Omnpenenenue koa¢dunreHTa TeIuIonepe1auu B JBYXTPYOHBIX
TEII000OMEHHUKAX.

12.  Temnnomepemaya B METAJUIMYECKOM M CTEKISTHHOM  KOXXYXOTPYOHBIX
TEMI000MEHHUKAX.

13.  VHTEHCHBHOCTH TEIUIONEpPEIadyH B TUTACTHHYATOM TETUIOOOMEHHHKE.

14.  H3yuenue mporecca HECTAIMOHAPHOTO TEIUIOOOMEHA B ammapare ¢ MEUIalKoi U
MOTPY>KHBIM 3MEEBHUKOM.

15.  Onpenenenue K03(pPUIMEHTOB MacCOOTAAYM B Ta30BOM (haze MpU HCHAPEHUU

JKAJIKOCTH B BO3AYIIHBIA TOTOK WM NPU KOHJACHCAlMM Tapa Ha IUIEHKE UJKOCTH B
HacaJI0OYHOU KOJIOHHE.

16.  Omnpenenenne K03()PUIMEHTOB MACcCOOTIAYM B JKUIKOW (aze MpH IeCOpOIHH
JMOKCH/Ia YIIIepo/ia U3 BO/IbI B IJICHOUYHOM KOJIOHHE.

4 O0bem yueOHO# AUCUMIIIIMHBI

B 3aueTHbIX B akanmem.
Bunst yae6Hoi paboTh eAMHUIIAX yacax

O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIaHY 2,0 72
KonTaktHas padora (KP): 0,23 8,2
Jlexmn (Jlek) - -
JlabopartopHsie 3ausTus (J1ao) 0,22 8
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CamocrositesibHas padora (CP) 1,66 60

Buj KoHTpoJIsI: 3a4eT/IK3aMeH 0,11 3auver (3,8)

B 3auernsix | B acrponowm.
Bunsr yaeOHoI paboTh eMHUIIAX yacax

O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 2,0 54
KonraktHas pa6ora (KP): 0,23 6,15
Jlexuu (JIek) - -
Jlabopatopusie 3ausTus (J1ao) 0,22 6
CamocrositesibHas padora (CP) 1,66 45

Buja koHTpOJISi: 3aUeT/IK3aMeH 0,11 3aver (2,85)

AHHOTaNUs padoyeil NPOrpaMMbl AUCHUNIIHHBI
«IIpoexkTHpOBaHUE NMPOLECCOB U ANNAPATOB XUMHU4YecKkoil TexHooruu » (b1.B.11)
1 Ilesb AMCUMILIMHBI - CYIIECTBEHHO PACIIMPUTh, CHCTEMATU3UPOBATh U UCIIOJIH30BAThH
HAa TpPAaKTUKE 3HAHUNW OCHOB THUIPABIMYECKUX, TEIUIOBBIX M MacCOOOMEHHBIX IPOIIECCOB

XUMHYECKONM  TEXHOJOTMH,  IO3BOJISIOIIMX  BBIIYCKHMKAaM  OCYUIECTBJIATH  HAy4yHO-
UCCIIEI0BATEIbCKYIO U MPAKTUUECKYIO paboTy Ha NPEANPUATHSIX.
2 B pe3syabTare wu3yyeHMs JUCHUIUIMHBI oOydamolumiics IO Nporpamme

0akaJjlaBpuaTa J10JI7KeH
Obaadams clienyrmUMA TTPO(HEeCCUOHATEHBIMUA KOMIICTCHITHSIMH

- CIIOCOOHOCTBIO y4acCTBOBaThb B COBEPLICHCTBOBAHMM TEXHOJIOIMYECKHX IPOLECCOB C
MO3HIIUN DHEPTo- U PecypcocOepeKeHHs, MUHIMU3ALUN BO3ICHCTBHS HA OKPYKAIOIIYIO CPEIy
(TK-2);

- TOTOBHOCTHIO OOOCHOBBIBaTh KOHKPETHBIE TEXHHYECKHE PEIICHHs TPH pPa3padboTKe
TEXHOJIOTHYECKUX MPOIIECCOB; BHIOMPATh TEXHUUECKHE CPEACTBA M TEXHOJIOTUH, HAallpaBIeHHbIE
Ha MUHMMU3AIIMIO aHTPOIIOTEHHOTO BO3/ICHCTBUS Ha OKpyxaroryto cpeay (I1IK-5).

- CIIOCOOHOCTBIO  IUIAHUPOBATh OSKCIEPUMEHTAJbHBIE HCCIENOBaHUSA, MOJIyYaThb,
00pabaThIBaTh U aHATU3UPOBATH MONy4deHHBIE pe3ynbraThl (I[TK-15).

3namo:

- METOBI pacyeTa TeIuIo- U MacCOOOMEHHBIX aIapaTos.;

- OCHOBHBIE NPUHIIMITBI OPraHU3aLUH ITPOLECCOB XUMUUECKOH TEXHOJIOTUH;

- TUTIOBBIE TIPOIIECCHI XUMHYECKON TEXHOJIOTHH, COOTBETCTBYIOIIHE allIlapaThl H METOBI
UX pacyera;

- METOIbl COCTABIICHUS TEXHOJIOTUIECKUX CXEM C HAHECEHHEM BCEX arIaparoB.

Ymemo:

- COCTaBJIATh MaTepPHAIbHBIC M TETUIOBBIC OATAHCHI JJISi CHCTEM Ta3-)KUIKOCTB;

- pacCYMTHIBATh MApaMETPhI TEIJIO - © MACCOOOMEHHOT0 000PY/I0BaHMSI U HACOCOB;

- MO0UPATh CTAHIAPTHOE 0OOPYIOBAHKE, UCTIOIB3YEMOE B XHMHUYECKOM
IPOMBIIIJICHHOCTH.

Bmanets:

- METOZOJIOTHEN pacueTa OCHOBHBIX IMapaMeTPOB T'HAPOMEXaHUYECKHX, TEIUIOBBIX U
MacCOOOMEHHBIX MPOLIECCOB;

- OCHOBaMHM MPaBUJIBLHOTO 1M0A0Opa TEIIO0 K MAaCCOOOMEHHOT0 000pyI0BaHMS;

- METOZaMHU COCTABJICHUS TEXHOJIOTUIECKUX CXEM U TPaQHIECKOT0 N300paKEHHS
OCHOBHOT'O 000PY/I0BaHMS.

3 Kparkoe cogep:xanue 1ucuMIIUHbI

Beenenne. Onucanue NpUHIMIHATBHON CXEMBbI peKTU(UKAITMOHHON YCTaHOBKU
HenpepbIBHOTO AeicTBUs. CpaBHEHHE U 00JaCTH IPUMEHEHUS HACAJ0YHBIX U TapeIbuaThIX
KoJIoHH. [locTpoeHre paBHOBECHOI JIMHUU Ha OCHOBE MOJYYCHHBIX HHINBUAYAIBHBIX 3a/1aHUM.

Monyns 1. Pacuer pexTuukamoHHON KOJOHHBI.
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Pacuer HacamouHoif M TapenbyaToil PEKTU(PUKALMOHHOW KOJOHH HEMpPEPHIBHOTO
neiictBusi. MaTtepuaibHblid O0aaHCc KOJOHHBL. PacueT MMHMManbHOro M paboyero (pierMoBoro
yucna. Iloctpoenne paboumx mnuHUE. Pacder ckopocTH mapoB W JaMameTrpa KOJOHHBL
Onpenenenre BBICOTHI ammapara. PacueT TruapaBIU4YecKOro COMPOTHUBICHUS KOJOHHBL
CpaBHeHuE [aHHBIX pacyeTa HacaJ04HOM M TapeipyaTod KoJIOHH. COIlOCTaB/IEHUE [AaHHBIX,
MOJIyYEHHBIX IO TPOrpaMMaM KOMIIBIOTEPHBIX U PYUYHBIX pacueToB. BeiOOp KOJIOHHHBI.

Monyns 2. Pacuer u BEIOOD TETIIO0OMEHHUKOB.

Pacuer u BbIOOp TEm1000MEHHUKOB (MCTIapuTeNis, KOHAEHCAaTopa, MOA0rpeBaTess,
XOJIOMIBHUKOB JUCTUIIIATA U KyOOBOTO OcTaTka) 1o obmeii cxeme. ConocTaBieHne JaHHBIX,
MOJIyYEHHBIX IO MPOrpaMMaM KOMIBIOTEPHBIX U PYUYHBIX pacueToB. [ uapaBIndeckuii pacuer.
Br160p onTUMaNbHOTO BapHaHTa TETNIOOOMEHHUKA.

Monynb 3. ['mapoIuHaAMUYECKUE PACUETHI.

Pacuer ruapaBIndecKkoro COnMpoOTHBICHUS TPYOOIIPOBOAOB. Pacuer onTuManbHbIX
TUaMeTpoB TpyOompoBoa0B. PacueT u moadop HacocoB.

Monyis 4. I'padpuueckoe odopmieHHe.

TexHonoruueckas cxema. Pektuduxaiontas KoJIOHHa OMPEIeICHHOTO THIIA C
M300paXCHUEM JIeTaliell KOHTAKTHBIX 3JIEMEHTOB, PACCUUTAHHBIX B MOAYyJeE 1.

Oob111ee KoIMYeCTBO MOTyIeH - 4.

4 O0beM yueOHOI 1 CHUITHHBI
B 3aueTHBIX B akagewm.
Bunet yueGHoii paboThl eIMHHIAX qacax
O0mas Tpy10eMKOCTb JMCUUILIHHBI N0 Y4e0HOMY IIAHY 2,0 72
KonraktHas pa6ora (KP): 0,12 4.2
Jlexumn (Jlek) -
[Tpaktnueckue 3anstus (I13) 0,11 4
CamocrositesibHas padora (CP) 1,77 64
Buja uToroBoro KOHTpOJIsi: 3a4eT/IK3aMeH 0,11 3a4er ¢
onenkoii(3,8)
B 3auernsix | B actponoM.
Bunsr yaeGHoi paboTh e IMHHUIAX yacax
O0mas TpyA0eMKOCTh JMCHUIIIMHBI 110 Y4eOHOMY IUIaHY 2,0 94
KonTaktHas padora (KP): 0,12 3,15
Jlexiuu (Jlek) -
[Tpaktnyeckue 3anstus (I13) 0,11 3
CamocrositesibHas padora (CP) 1,77 48
Buja koHTposi: 3aueT/3K3aMeH 0,11 3a4eT ¢
onenkoii (2,85)

AHHOTanugA padoyeil NPOrpaMmbl JUCUUIIJIMHBI
«JIEKTPOTeXHUKA M IPOMBbILJICHHAA YJIeKTpoHnka» (b1.B.12)

1 Hear aucuMmiMHbl - GOpPMHpPOBAHHE Y OOYYAIOMIUXCS KOMIIETSHITUH,
00ecrevYnBaOIINX TEOPETUYECKYI0 M MPAKTHYECKYIO MOATOTOBKY BBIMYCKHUKA, YMEIOIIETO
BBIOMPATh M DKCILTyaTUPOBAThH AIEKTPOTEXHUUYECKHUE W JIEKTPOHHBIE YCTPOMCTBA, BJIAJICIOIIETO
HaBbIKAMU UCTIONIb30BAHUSI ~ COBPEMEHHBIX  WH(MOPMALMOHHBIX  TEXHOJOTHH  JyIs
ABTOMAaTU3UPOBAHHOIO MOJEIMPOBAHUS U PACUETA IJEKTPUUECKUX U IICKTPOHHBIX LIETIEH.

2 B pe3yabTare wu3ydeHusi AUCHUIIMHBI O0y4alOIIMiici MO Nporpamme
0akaJjlaBpUaTa J10JI7KeH:

Obaaoams CIeAYIOMUMA KOMIICTCHIIUSMU .
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- CcHnocoOHOCTh pelIaTh CTaHAAPTHBIE 3aJaud MPOPECCHOHATBHOM JEATENHOCTH Ha
OCHOBE MH(OPMAITMOHHOW U OMOIMOTrpaPUIECKO KyIbTYphl C TPUMEHEHUEM MH(GOPMAITHOHHO-
KOMMYHHKAITIOHHBIX TEXHOJOTMA M C Yy4€TOM OCHOBHBIX TpeOoBaHWN WH(HOPMAIMOHHON
6e3omacuoctu (OIIK-1);

- cnocoOHOCTh HMCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCHUIUIMH B
npoecCHOHANBHOM  AEATEeIbHOCTH, MPUMEHSITh METOJbl MaTeMaTUYecKOoro aHajiu3a |
MOJICTTMPOBAHHMSI, TEOPETUICCKOTO U IKCIIeprUMeHTanbHOro uccienosanus (OI1K-2).

- TOTOBHOCTBIO OCBaMBaTh M IKCIUIyaTUPOBAaTh HOBOE O0OpyIOBaHHE, MPUHUMATH
y4acTHe B HATAXUBAHUU, TEXHUUECKUX OCMOTpaX, TEKYIIMX PEMOHTAX, IPOBEPKE TEXHUYECKOTO
COCTOSIHHSI 000pymoBaHus U porpammHubix cpeacts (ITK-7).

3nams:

- OCHOBHBIE TOHSATHS, ONPEICICHHS] U 3aKOHBI DJIEKTPUUECKUX IIeTIei;

- METOABl MOJAETHPOBAHMA, aHAJIM3a U pacuy€ra Iernedl MOCTOSHHOTO U IEePEeMEHHOTO
TOKOB, METO/IOJIOTHIO DJIEKTPOTEXHUUECKUX U3MEPEHUI;

- YCTPOHCTBO ¥ MPHUHOUIBI PaOOTHI  ANEKTPOTEXHUYECKOTO U  DIIEKTPOHHOTO
o0opyaoBaHus, TpaHC(HOPMATOPOB, STEKTPUUECKUX MAIIUH, HCTOYHUKOB MMUTAHUSI.

Ymemo:

- TNPUMEHSTh TEXHOJOTHMH  MOJEIHPOBAHUS, aHaiu3a, pacyéra W OJKCIUTyaTalluu
AIIEKTPUUYECKUX CETEH, MPOMBIIICHHOTO 3JIEKTPOOOOPYAOBAHUS U AIIEKTPOHHBIX TPUOOPOB;

- BBIOMpATh DJIEKTPOTEXHHYECKOE U IJIEKTPOHHOE 000OpYyIOBaHME Ul pEIICHHs 3amad
MPOEKTUPOBAHUS U PEATU3ALNN XUMUKO-TEXHOJIOTHUECKUX MPOIIECCOB U MPOU3BOCTB.

Braoemy:

- METOJaMU MOJICIIUPOBAHMS U pacuéTa dJIEKTPHUUECKHUX U DJIEKTPOHHBIX IIeTIei;

- HaBBIKAMH TPAKTHUYECKOW pabOTHI C 3JIEKTPUYECKOH ammaparypoid W SJIEKTPOHHBIMHU
YCTPOMCTBAMMU.

3 Kparkoe cogep:xanue 1ucuMnIUHbI

Beenenue. IlpenMer, OCHOBHBIE TIOHSTHS, METOHOJOTHS AJICKTPOTEXHUKH U
ANIEKTPOHUKH. KpaTkue uCTOpHYecKHe CBEACHHWS. 3aJadl W MECTO Kypca B IIOATOTOBKE
OakanaBpa TEXHUKH U TEXHOJIOTHU.

Monynb 1. DnekTpudeckue nenu

1.1. OcHoBHBIE OIpeACNCHMs, OIMHUCAHHUS TApaMeTpPOB H  METOJIOB pacyéTa
ANEKTPUUECKHUX LeTei.

OcCHOBHBIE TOHATHS © O0OO3HAYEHUSI QJICKTPUYCCKHUX BCJIMYMH W  3JICMCHTOB
anekTpudeckux 1enei. OCHOBBI  3neKkTpoOe3onacHOCTH. (OCHOBHBIE TOHSATHS — TEOPUU
SJICKTPHUICCKUX HCHCfI. OcHOBHBIE MNPUHIUIBI, TCOPEMBI U 3aKOHBI JJICKTPOTCXHUKH. MGTOI[I)I
MOJICJIMPOBAHUS, aHAIN3a U Pacu€ra JMHEHHBIX AIMEKTPUUECKUX IENel MOCTOSHHOTO TOKA.

1.2. DnexTpuueckrue U3MEpEHHst U IPUOOPEI.

MeTtonpl HM3MEpEHUsl DIIEKTPUUYECKUX BEIMYMH: NPSAMbBIE M KOCBEHHBIE. AHAIOrOBHIE
AIIEKTPOU3MEPUTEIIbHBIE U LIU(PPOBBIE FTEKTPOHHBIE TPUOOPHI: YCTPOUCTBO, MPUHIIUIT JEHCTBUS,
oOmacti mpuMeHeHHs. VI3MepeHHMe SJeKTPUYECKUX  BEIMYMH: TOKOB,  HAaIPSDKEHHH,
CONPOTHUBIIEHNI, MOIIIHOCTH Y DHEPTUU.

1.3.  Amnanu3 u pacyér JIMHEHHBIX 1enel IepeMEHHOT0 TOKa.

CnocoObl mpesacTaBieHUs (B BHUJE BPEMEHHBIX JHarpamMM, BEKTOPOB, KOMIUIEKCHBIX
qucen) M mapaMeTpsl (aMIUIMTYyJa, 4acToTa, HadajdbHas (a3za) CHHYCOMJANBHBIX (YyHKIUIL.
MrHaoBeHHOe, CcpelHee W JACUCTBYIOIIEE 3HA4YEHMsS IEPEMEHHOIO0 CHHYCOHWJAJIBHOTO TOKa
(nanpspxenust 1 D/1C). AKTHBHOE, PEaKTUBHOE U IOJHOE COMPOTHUBIIECHUS BETBU. MOIIHOCTH B
nensx nepeMeHHoro Toka. Koaddumuent montHoctr (cos(])) U €ro TeXHUKO-3KOHOMHYECKOE
3HayeHue. [Ipumenenune anreOpsl KOMIUIEKCHBIX YUCEN B 3JICKTPOTeXHHKe. KoMIeKCHbIN MeTox
pacuéra JUHEHHBIX IeNed NEPEMEHHOr0 TOKa. bajaHc MOIIHOCTH B LEMsAX MEPEMEHHOTO TOKa.
Pe3oHaHCHBIE sIBIIEHUS B 2JEKTPUYECKHUX LEMsAX. Pe3oHaHC HalpspKeHMH M TOKOB. AHamu3 U
pacuér Tpex@azHbIX Lenel IePEMEHHOr0 TOKa. ABTOMAaTU3UPOBAHHOE MOJICIMPOBAHUE U PACUET
ANIEKTPUYECKHUX M AIIEKTPOHHBIX (makeTsl mporpamMm MultiSim, Mathcad, Excel).

76



MopayJb 2. D1eKTPOMArHUTHBIE YCTPOMCTBA M JJICKTPHYECKHEe MAIINHBI

2.1. Tpancpopmaropsl. Ha3nHauenume u o00jgacTH NPUMEHEHHs TPaHCPOPMATOPOB.
YcTpoiicTBO M IpUHIHI IeHcTBUA 0HO(pa3HOro TpaHchopMaTopa. AHAIHU3 AIIEKTPOMArHUTHBIX
nporeccoB B TpaHchopmaTtope, cxema 3ameunieHus. [lorepu sHeprum B TpaHchopmaTope.
BremHue XxapakTepuCTUKHY.

2.2. ACUHXPOHHBIC MAIINHBI.

YCTpoiicTBO ¥ NPUHLUMI  JCWCTBUS  TPeX(a3HOrO ACHHXPOHHOTO  JBHTraTeIs.
Mexanunueckue U paboure XapakTepUCTUKU. DHepreTuyeckue auarpaMmbl. I1yck acHHXpOHHBIX
JIBUTATENIell ¢ KOPOTKO3aMKHYTHIM M (a3sHBIM poTOpoM. PeBepcupoBaHWe M pEryIHpOBaHUE
Y4acTOTBI BPAILICHHUS.

Monyib 3. OCHOBBI AIEKTPOHUKU

3.1. DnemenTHas 6a3a COBPEMEHHBIX AJICKTPOHHBIX YCTPOMCTB.

[TonynpoBoHUKH. YcCIOBHBIE O0O3HAUEHUs, MPUHLMII ACUCTBUS, XapAKTEPUCTUKU U
Ha3HAYCHUE IOJIYIPOBOAHMKOBBIX JHOAOB, TPAH3UCTOPOB, TUPHUCTOPOB. MHTEerpanbHble
MHUKPOCXEMBI, X Ha3HAYCHHE, KITACCU(PHUKAIISI U MAPKUPOBKA.

3.2. UcmouHuku 6mopuino20 21eKmponumanus u yCUIuUmenu 31eKmpuieckux CUSHanos.

[TonynpoBOIHUKOBBIE BBIIPSIMUTEINN: KiIacCU(UKAIUs, OCHOBHBIE apaMETphl, CXEMbl U
OPUHLMI paboThl BBIIpAMUTENA. Oiekrpudeckue ¢uiabTpbl. Knaccuduxanuss m OCHOBHbIE
XapakTepucTuku ycunurenaed. OOparHele CBs3M B onepanuoHHbIX ycuiutensx (OV), ux
BJIMSIHUE HA NapaMeTpbl U XapaKTEpUCTUKHU ycuiauTenss. OCHOBHBIE THUIIBI yCUJIUTENEH Ha Oase
OYVY. OO0uiee kKoaM4eCTBO MOIyIEH — 3.

4 O0béM yueOHOI TN CUMTITHHBI
B 3aueTHBIX B akagem.

Bunet yueGHoii paboTh e IMHHIAX qacax
OO0mas TpPyA0EMKOCTb JMCHMILJIMHBI 110 Y4eOHOMY IIAHY 5,0 180
Konrakthas padora (KP): 0,34 12,4
Jlexumn (Jlek) 0,11 4
[Tpaktuueckue 3anstus (I13) 0,11 4
Jlaboparopusbie 3ausTus (J1ao) 0,11 4
CamocrositesbHas padora (CP): 4,42 159

Buja koHTpoOJIsi: 3a4eT/3K3aMeH 0,24 IK3aMeH
(8,6)
B 3auernsix | B actponoM.

Bunet yaeGHoi paboTh e IMHHUIAX qacax
OO0mas TpyA0eMKOCTh JMCHUIIJIMHBI 10 Y4eOHOMY IUIAHY 50 135
KonTaktHas padora (KP): 0,34 9,3
Jlexmm (Jlek) 0,11 3
[Tpaktnyeckue 3anstus (I13) 0,11 3
JlabopatopHsie 3ausTus (J1ao) 0,11 3
CamocrositesbHas padora (CP): 4,42 119,25

Bu1 KOHTpoJIsI: 3a4YeT/IK3aMeH 0,24 sk3amen (6,45)

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«O6mas 3xosorus» (b.1.B.13)

1 Heab aucuumiIMHbl - cHopMUPOBaTH Y CTYACHTOB CHCTEMHbIE 0a30Bble 3HAHUS
OCHOBHBIX JKOJIOTHYECKHUX 3aKOHOB, OIPEICISIONINX CYIIECTBOBAHUE M B3aWMOJICHCTBHE
OMOJIOTHYECKUX CHCTEM Pa3IMYHBIX YPOBHEH; 00 aHTPONOTeHHBIX BO3ACUCTBUAX HA Ouochepy u
0 OuopaszHoobOpasuu, Kak OCHOBE YCTOMYHMBOCTH COOOIIECTB.
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2 B pe3yabTare H3y4eHHMs JMCHUILUIMHBI 00y4Yaloluiicsi Mo mporpaMme 6akajiaB-
pHaTa 10/I2KeH:

Osnademsb CAETYIOIUMHA KOMIIETEHIHSIMHU:

- CIOCOOHOCTBIO HCIOJB30BaTh OCHOBHBIE E€CTECTBEHHOHAYYHBIE 3aKOHBI JIJIS
NOHUMAaHUsSI OKpYKaromero Mupa u sisieruid npupos (OI1K-3);

- CIOCOOHOCTBIO Y4aCTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTHMYECKUX MPOLIECCOB
C TIO3MIIMI 3HEPTO- U pecypcocOepexeHmsl, MUHUMU3AIMK BO3IEUCTBUS HAa OKPYKAIOIIYIO Cpelly
(TIK-2).

3namo:

- (QyHIaMeHTaJIbHBIE MOHATHS, 3aKOHBI M TPUHIIUIIBI 3KOJIOTHH;

- 3aKOHOMEpPHOCTHU Pa3BUTHUS IKOCUCTEM U UX KOMIIOHEHTOB;

- TPUYUHBI U TEHJICHIUHU PAa3BUTHSI COBPEMEHHBIX SKOJIOIMUECKUX MPOOIIeM;

- OCHOBHBIE pe3ylbTaThl BO3ACHCTBHUS O0O0IIECTBA HA MPUPOIY; OSKOJIOTHYECKHE
MOCJIEAACTBHSI 3TOTO BO3/IEUCTBUS;

- YCJIOBHSI YCTOWYHBOTO Pa3BUTHS YEIIOBEUECTBA;

Ymemy:

- OOBSICHUTH MPUYUHHO-CJIE/ICTBEHHBIE CBSA3H SKOJIOTHUECKUX M MCTOPUUYECKHUX MpOIeC-
COB, BJIMSIHUE YEJIOBEKA HA DKOJOTMYECKHUE SIBICHUS, UJEH YCTOMUMBOIO Pa3BUTHS, SKOJIOrHUYE-
CKOH J1eATeIbHOCTH U KYIbTYPHI;

- AHAJM3UPOBATH PA3JIUYHBIE IKOJOTUYECKUE CUTYalluU, IPUHUMATh KOHKPETHBIE pellie-
HUS TI0 UX YIIYYILIECHUIO.

Braoemy:

- TOHATUHHBIM alMapaToM SKOJIOTUH AJIS aHAINU3a TAaHHBIX 110 YKOJIOTUH.

3 Copepxanue I CHUITMHBI

OCHOBHBIE TIOHATHS U ONpPEENEHHs SKOJIOTUH. YueHue o onocdepe. DKOCUCTEMBI U MX
knaccuukanusa. Cykueccus skocucteM. Tpodudeckue B3auMOAEHCTBUS dKOCUCTEMAaX. JKOJO-
rudeckue nupaMmuel. [Iponykius u sHEprus B skocucreMax. OCHOBHBIE CpEbl JKU3HHU. JKOJIO-
rudeckue Gpaktopbl cpesibl. OCHOBHbBIE 3aKOHOMEPHOCTH ACHCTBUSI IKOJIOTHYECKUX (AaKTOPOB Ha
KHUBBIE OpraHu3Mbl. bUoTHUecKue CBsI3M OpraHu3MoB B OMoIleHO3aX. CTpykTypa COOOLIECTB.
[Tonynsauust u ee cBoiicTBa. BiustHue 3xonorndeckux (pakTOpoB HA OPraHU3M 4YesloBeKa. Ajari-
Tanus 1 akkiumatuzanusa. Ocobo oxpaHseMble IPUPOHBIE TEPPUTOPHU U UX COBPEMEHHAs CUC-
TeMma. [ 1obanbHble SKOJI0rHYecKre MpooIeMbl yenoBeyecTBa (IMapHUKOBBIN 3PPEKT; 030HOBBIE
JBIPBI;  DHepreruyeckas  mpobsiema;  JeMorpapuuecKuil B3pbIB). Me:xnyHaponHoe
COTPYAHUYECTBO B OOJACTHM OXpaHbl OKpYKAloleh cpeiapl. Y CTOWYMBOE pa3ButTne
O6uocdepsl 1 yenoBevecTBa

4 O0beM y4eOHON JUCHUIINHBI

B 3aueTHbIX B akanmem.
Bunst yaeGHoi paboTh e TUHHIIAX qacax
O01as Tpya10eMKOCTh JMCHUILIHHBI M0 Y4€OHOMY IJIAHY 4,0 144
KonrTaktHas padora (KP): 0,46 16,4
Jlexruu (JIek) 0,22 8
IIpaktuueckue 3anstus (I113) 0,22 8
CamocrositeanHas pa6ora (CP) 3,30 119
Buja koHTpOJISI: 3a4eT/IK3aMeH 0,24 sk3ameH (8,6)
B 3auernsix | B actponowm.
BI/I)IBI yqe6H0171 pa6OTBI eIUHHUIaX yacax
O0mas TpyA0eMKOCTh JUCIHHIIIMHBI 10 Y4eOHOMY IVIAHY 4,0 108
KonTaktHas padora (KP): 0,46 12,3
Jlexumm (Jlek) 0,22 6
[Tpaxtuueckue 3ausatus (I13) 0,22 6
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CamocrositesibHas padora (CP) 3,30 89,25

Buja koHTpOJISi: 3aUeT/IK3aMeH 0,24 sk3ameH (6,45)

AHHOTanus padoyeil NPOrpaMmbl JUCHHUIJIMHBI
«OcHoBbI TOKcHKOJI0rHN» (B.1.B.14)

1 Heab0 AMCUHMIUIMHBI SBISETCS TNPHOOpETeHHE OOYdYaloUIMMUCSA 3HAHUH B
00JaCTH TOKCHUKOJIOTHUH, HEOOXOAMMBIX AJIsi MOHHUMAaHMS M pPEUIeHHs MpoOJieM yrpaBiIeHUs
Ka4eCTBOM OKPY>KaIOILIeH Cpe/bl, COXpaHEHHs YCTOWYMBOTO (PYHKIIMOHUPOBAHMS IPUPOIHBIX
3KOCHUCTEM U 3/10POBBS YEIIOBEKA.

2 B pe3yabTare H3y4eHHs TUCHUIIHHBI 00yYAKNUIUICS MO0 MporpaMmMe 6aKajiaB-
pHaTa J0JIZKeH:

Obnadams CleTyIOUUMU KOMITETCHIIUSIMU:

- CIIOCOOHOCTh  HCIIOJIB30BAaTh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI TS
MOHUMAaHHMsI OKPY’KaIOIIero Mupa u sieieHuit mpupoast (OITK-3).

- CIOCOOHOCTH y4acTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTHUECKUX MPOIIECCOB C
NO3UIUI 3HEPro- U pecypcocOepexeHnsi, MUHUMU3AIMKY BO3/IEHCTBUS Ha OKPYXKAIOILYIO0 Cpeny
(TIK-2).

3uams:

- OCHOBHBIE 3aKOHOMEPHOCTM U MEXaHU3Mbl B3aUMOJECHCTBUS TOKCUYECKHUX
BELIECTB C UBbIM OpraHU3MaMu, IPEXKIE BCErO, YEJIOBEKA;

- OCHOBHBIE  TIPOLIECCHI,  XapaKTEpPU3YKOLIUME IOBEJICHHE TOKCUKAHTOB B
OKpY’KalolIel cpezie, MEXaHW3Mbl SKOTOKCUYHOCTH, TOKCHYECKHE dP(PEKTH U 3aKOHOMEPHOCTH
UX MPOSIBJIICHUS HA Pa3IMYHBIX HEPAPXUUECKUX YPOBHIX OpraHU3aIi OMOIOTUYECKUX CUCTEM;

- CUCTEMbl CAHMTAPHO-TUTMEHUYECKUX U PHIOOXO3SICTBEHHBIX HOPMATHBOB
XUMHUYECKHX BEIIeCTB, MPUHATHIX B Poccuiickoit denepainuu; METOAOIOTUU OOOCHOBaHUS U
YCTaHOBJIEHHSI HOPMATHUBOB COJIEP’KaHUsI BPEIHBIX BELIECTB B 00BEKTaX OKPYKAIOIIEH Cpeibl;

- KIaccupUKAlUKA BpPETHBIX BEHIECTB MO CTEMEHM HX OMacHOCTH B OOBEKTax
OKpY’KaroIllel cpesibl U METO10JIOTMH 0OOCHOBAHMS U YCTAHOBJIEHHUS KJIACCOB OMACHOCTH;

- KJacCU(UKALMIO  OTXOJOB MPOM3BOJCTBA U MNOTPEOJIEHUS MO  CTENEHH
BO3/ICICTBUS Ha cpely OOMTaHUS M 370pPOBbE YEIOBEKA W IPHUHIMIIBI ONpENEeIeHUs Kiacca
OIACHOCTH; KPUTEPHUH OTHECEHMsI OTXOAOB K KJjlaccaM OIIACHOCTH IO CTENEHH HEraTHBHOIO
BO3JECHCTBUS HAa OKPYKAIOIIYIO CPEdY.

Ymemn:

- OOBSACHATH U OLIEHUBATh OMACHOCTh MPUCYTCTBUS BPEIHBIX XUMHUYECKUX BEILIECTB
B OKpY’KaIoOLIEH cpene,

- MPaKTUYECKH MPUMEHTHh IOJYYEHHbIE 3HaHHWS B CBOEH NpodeccHOHaIbHON
NEeSITeIbHOCTH C TO3ULUI SHEpro- M pecypcocOepekeHus, MUHUMHU3AIMKM BO3ACUCTBUS Ha
OKPYKAIOIIYIO Cpe.y.

Bnaodemu:

- MOHATUMHBIM  anmapaToM B 00JacTU TOKCHKOJIOTMM U 3KOJOTHYECKOIO
HOPMHPOBAHMS;

- HaBbIKaMU pabOThl C OCHOBHOM HOPMAaTHUBHOW M METOAMYECKON JOKyMEHTAIHeH,
Kacarolleicsl periaMeHTUPOBaHUS M OIIGHKM ONACHOCTH BEIIECTB B OOBEKTaX OKpYXKarolei
CpEe.IbL.

3 Kparkoe coaep:xanue 11U CUUNIMHBI

Monyns 1. OcHOBEI 00ITIEH TOKCHUKOJIOTHH.

OnpeneneHne M OCHOBHBIE TOHATHS TOKcuKosiornu. [lpeamer wu  cTpykTypa
TOKCHKOJIOTMH, LIEJI U 33J1a4H.

OcHOBBI TOKCUKOAMHAMHUKUA. OCHOBBI TOKCUKOKMUHETUKU. DaKTOphl, BIUAIONIME Ha
MIPOSIBJIEHUE TOKCUYHOCTH BelecTBa. [[OBTOpHBIE BO3IEHCTBHS BPEAHBIX XUMUUECKUX BELIECTB.
Koeprusm kcenobnornkoB. KommuiekcHoe u coueTaHHOE IeHCTBHE. AHTHIOTHI.

Crneuunanbabie GOpMbI TOKCHYECKUX TTpolieccoB. M30upaTenbHas TOKCUYHOCTD.
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OcHOBbI TOKCUKOMETpUHU. Jl03bI M KOHIIEHTpAllUM, OCHOBHbIE THNbL. Kpurepuu
MOTEHLMAIbHONW ONACHOCTU W PEealbHON ONAaCHOCTU. 3aBUCHMOCTH «103a-3((}eKT» u «103a-
OTBET».

DKoJoro-3nuaeMHoIornueckue ucciaeaopanus. OleHKa pucka Jiisi 3J0pOBbs YEJIOBEKa
IIPYU BO3JIEHCTBUU XUMUYECKUX BEILECTB, 3arPA3HSIOIINX OKPY/KAIOLLYIO CPELY.

Monyinb 2. HopMupoBaHue XuMHUUYECKHX BEILIECTB B OKPYXKAIOIICH Cpejie.

CaHHUTapHO-TUTUEHUYECKOE HOPMHUPOBAHUE U KiIacCU(UKAIMS 11O CTEIICHH OMACHOCTH B
BOJIE BOJHBIX OOBEKTOB XO3SHCTBEHHOIUTHEBOTO U KYJIbTYPHO-OBITOBOTO BOJOIOJIB30BaHUS, B
aTMOC(EepHOM BO3/1yXe HACEIIEHHBIX MECT, B BO3JyX€ pabodell 30HbI, B MOYBE, B IHILIEBBIX
npoaykrax. [lopsgok 060cHOBaHMSI HOPMATHUBOB U Kjlacca OMacHOCTH . OCHOBHBIE JOKYMEHTHI.

HopmupoBanrne XMMHYECKHUX BEIIECTB U KiIacCU(UKAIWS MO CTEIIEHU OMACHOCTH B
BOJIE BOJHBIX OOBEKTOB, UMEIOIIUX PHIOOXO3SICTBEHHOE 3HAUEHUE; MOPSIOK 00OCHOBAHUE
HOpPMAaTHUBOB U KJ1acca ONacHOCTH. OCHOBHBIE JJOKYMEHTHI.

Monynb 3. Dxonoruyeckasi TOKCUKOJIOTHSI.

OcHOBHBIE TIOHSTHS. DKOTOKCUKOKMHETHKA. OCHOBHBIC XapPaKTEPUCTUKH TOBEICHUS
3arpsi3HAIOIIMX BEIIECTB B OKpYKaloIleh cpefe. DKOTOKCUKOJMHAMHUKA. DKOTOKCHUYHOCTb,
MEXaHU3Mbl 3KOTOKCHYHOCTH. TOKCHUYHOCTh XMMHYECKUX BEIIECTB ISl PA3IMYHBIX >KHUBBIX
OpraHu3MoB M pacTeHuid. KomriekcHas OlleHKa OMAacHOCTH BEIIECTBA C HKOJIOTHUYECKHUX
no3uuil. Kimaccbl onmacHOCTH TOKCHUYHBIX OTXOJI0B IIPOM3BOJICTBA U NOTPEOIEHUS 110 CTETIEHU
BO3JICIICTBUS Ha cpely OOWUTaHUS U 3A0POBbE uenoBeka. Kpurepuu OTHECEHUs OTXOJO0B K
KJIaCCy ONACHOCTU II0 CTENEHM HETaTUBHOIO BO3ACUCTBHUS HAa  OKPYXKAlOIIYI0  Cpendy.
Okonorudyeckoe HopmupoBaHue. OCHOBHbIE MPHUHIMIBI M MOHATHSA. MeTomonoruueckue
noaxonsl K pacuetry DJIK.

Monynb 4. XapakTepucTUKa OCHOBHBIX SKOTOKCHKAHTOB.

HaxoxxaeHue B MNpUPOJE; MCTOYHMKU TOCTYIJIEHUS B OKDPYXKAIOIIYIO Cpenay;
OCOOCHHOCTH JICHCTBUS Ha OpraHWU3M 4YeJOBeKa, NEHCTBHE Ha APYTUe€ JKUBBIE OPraHU3MBI;
MOBE/IEHNE B OKPYKaIOIIEH cpese; TOKCUKOMETPUUYECKHE TTapaMeTphl; HOPMATHBBI Ka4eCTBa
00BEKTOB OKpY KaroIel cpeibl.

Ob1iee konnyecTBo Monyel — 4.

4 O0beM yueOHOH AU CHUIIIMHBI

B 3aueTHEBIX B akanewm.
BI/II[BI yqe6H0171 pa6OTI)I €IUHHUIIaX qacax
OO0masi TpyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
Konrakthas pa6ora (KP): 0,33 12,2
Jlexmm (Jlek) 0,22 8
[TpakTnueckue 3anstus (I13) 0,11 4
CamocrositesbHas padora (CP) 2,56 92
Buja xoHTpoJisi: 3auer/3K3aMeH 0,11 3a4er ¢
onenkoii(3,8)

B 3auernsix | B actponowm.
BI/I)IBI yqe6H0171 pa6OTBI eIUHHUIaX yacax
OO0mas TpPyA0EMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KonrakThas pa6ora (KP): 0,33 9,15
Jlexrum (JIek) 0,22 6
[Ipaktuueckue 3austus (I13) 0,11 4
CamocrositesibHas padora (CP) 2,56 69
Buja xoHTpoOJISi: 3aUeT/3K3aMeH 0,11 3a4er ¢
oneHkoii (2,85)

80




AHHOTaNus padoveil NPOrpaMmMbl AUCHUIITIHHBI

«IIpoMbllIIEHHAS] IKOJIOTHSI OCHOBHBIX XUMHYeCKHUX npou3BoacTs» (b1.B.15)

1 HeJb AMCHMIIMHBI - TPHOOpPETEHNE 00YUYAIOIIMMUCS 3HAHUM M KOMIIETCHIIUH, TIPO-
(eccHOHAIBHBIX YMEHUH M HAaBBIKOB B 00JAaCTH OpraHU3alMd MaJIOOTXOAHBIX MPOMBIIIIEHHBIX
IPOM3BOJICTB HA OCHOBE METOAOB 00E3BPEKMBAHUS TBEPBIX, KUIKHX M Ta3000pa3HbIX 3arps3-
HSIOIUX BEILECTB.

2 B pe3yiabTaTe M3y4yeHUsl THCHMILIMHBI 00y4YalolMiicsi MO mporpaMMe 0akaJjaBb-
pHaTa 10/IKeH:

Obaaoams cnenyromumu npodeccuonanbabiMu (ITK) kommereHIusIMU:

- CHOCOOHOCTBIO YYacTBOBaTh B COBEPUICHCTBOBAHWU TEXHOJOTMYECKHUX IPOLIECCOB C
MO3HIIMK SHEPTO - U PeCcypcocOepeskeH s, MUHUMHU3AIMN BO3JACUCTBUS HA OKPYXKAIOLIYIO CpeIy
(IIK-2);

- TOTOBHOCTHIO OOOCHOBBIBaTh KOHKPETHBIC TEXHUUECKUE PEIICHHS TP pa3padoTKe TexX-
HOJIOTMUYECKUX IPOLIECCOB; BHIOUPATh TEXHUUECKUE CPEJICTBA U TEXHOJIOI'UHU, HAllpaBJIEHHbIC Ha
MHUHHMH3ALUIO aHTPOIIOTEHHOTO BO3/ICHCTBHS Ha oKpyxaromtyto cpeay (ITK-5).

3namo:

- OCHOBBI XMMHUYECKHUX TEXHOJIOTMH MPOU3BOJCTB C MMO3ULUN UX BO3AECHCTBUS HA OK-
PYyXarolmyro Cpeay;

- OCHOBHbIE METO/bl OOpAIllEHUsI C TEXHOT€HHBIMU 3arpsI3HSAIOIMMU BEIIECTBAMHU.

Ymemn:

- aHaJIM3UpPOBATH JAHHBIC [0 MCTOYHHMKAM BHIOPOCOB (COpPOCOB) 3arpsi3HSIOIIMX Be-
II€CTB; BBIJIEJIATh IPUOPUTETHBIEC 3arps3HSIOIIME BEIECTBA U UCTOYHUKHM MX BBIOPOCOB (COpO-
COB);

- INPOBOJUTH OLEHKY NPUPOAOOXPAHHBIX MEPOIPHUATHI 10 HOPMATHBAM IIPENEIBHO
JIOTTYCTUMBIX BBIOPOCOB (COPOCOB) 3arps3HSIOLINX BEIIECTB U AKOHOMUYECKOW LierecooOpa3Ho-
CTH MX IPUMEHEHUS.

Braoemy:

- HaBBIKAMHU COCTAaBJICHMS M aHAINW3a NPUHLMIHAAIBHBIX TEXHOJOTMYECKHX CXEM IIO
OUYHNCTKE BBIOPOCOB (COPOCOB) MPOMBIIIIEHHBIX TPOU3BOICTB;

- METOJIaMU CPaBHEHMS BapUAHTOB IIPOEKTHBIX PELICHUM, HAIIPABJICHHBIX HA JHEPro- U
pecypcocOepekeHne 1 MUHUMHU3AIMI0 BO3/IEHCTBUS HAa OKPYXKAOILYIO CPEy

3 Kparkoe conep:kaHue TMCHUTIMHBI

OcHOBHbBIE XMMHWYECKHE TEXHOJIOTUM M MX BO3ACHWCTBHE HAa OKPYKAIOIIyI0 cpeny (B
IPOM3BOJICTBE CEPHOM, a30THOM U (PochOpHOI KUCIOT, MUHEPATIbHBIX yI00peHuil, menouei,
aMMHaKa, CTPOUTENIbHBIX MaTepHaJoB, IEJIIF0I03HO-0yMaXHON MPOMBIIIJIEHHOCTH U HedTe-
razof00bI14e).

[TpuHIMIIBI OpraHu3anuu nepepadoTKu, 00e3BPEKUBAHUS U YTUIIM3AIUN OTXO0B OC-
HOBHBIX IPOM3BOJICTB B XUMUYECKOH, HETEXUMHUUECKOM, CTPOUTENBHOM U Ap. OTPACIIAX.

MeTo bl OUMCTKH MPOMBIIUIEHHBIX Ta30B OT TBEPJBIX YACTHIl U a3p030Jei, OKCHUIOB
cephl M a30Ta, XJOp- U (PTropcoaepkalx ra3oB, OPraHUYECKUX 3arps3HSIOMUX BEIIECTB U
OKCHJIa yriieposia. XUMHYECKHE, (DU3UKO-XUMUYECKHE W OMOXUMHUYECKUE METOJIbI OYHUCTKH
cTO4HbIX BoJ. Cucrema cOopa, mepepadoTKU M 00€3BPEKUBAHMS TBEPBIX MPOMBIIIICHHBIX
OTXO/IOB.

4 O0beM yueOHOi THCIUIIHHBI

B 3aueTHbBIX B akanewm.
Bunbt yueOHO paboThI eAMHUIIAX yacax
O01as Tpya10eMKOCTh JUCHUILIHHBI 110 Y4€OHOMY IJIAHY 4,0 144
KonraktHas pa6ora (KP): 0,34 12,4
Jlexumm (Jlek) 0,22 8
[Tpaktrueckue 3ausatus (I13) 0,11 4
CamocrositenbHas padora (CP) 3,42 123
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Buja xkoHTpoOJISi: 3aUeT/3K3aMeH 0,24 IK3aMeH
(8,6)
B 3auerHbIx B actponom.
Bunbt yueOHOM pabOThI eIMHULIAX Jacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 4.0 108
Konrakrtnas padora (KP): 0,34 9,3
Jlexiuu (JIek) 0,22 6
[TpakTaeckue 3arstust (I13) 0,11 3
CamocrositesibHas padora (CP) 3,42 92,25
Bujx koHTpoOJIS: 3a4eT/IK3aMeH 0,24 K3aMeH
(6,45)

AHHOTanus padoveil NPOrpaMmMbl y4eOHON JUCHUIIJIMHBI
«Texnuka 3ammTsl okpy:xawuieii cpeas» (b1.B.16)

1 Heap aucuunauHbl - GOPMUPOBAHHE aHCAMOIA CHUCTEMATH3WPOBAHHBIX 3HAHUNA O
METOJax W NpUeMax 3allUThl OKPYXArOIIeH Cpelasl OT 3arps3HEHHs IMPOU3BOACTBEHHBIMHU
0TX0JaMH, cOpocamMu U BeIOpOCaMH.

2 B pe3yiabTare M3yyeHHs] JUCHUILUIMHBI 00y4YaloIMiicA Mo mporpamme 0akaJiaB-
pHAaTa 10/I2KeH:

Obnadams crenyromumu npodeccuoHaibHbiMu komneTeHusaMu (I1K):

- CIOCOOHOCTBIO YU4aCTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTUYECKUX MPOIIECCOB
C TIO3UIIUH SHEPTO- U pecypcocOepexeHns], MUHIMHU3ALUN BO3ICHCTBHS HA OKPYKAIOIIYIO CPENY
(TK-2);

- TOTOBHOCTBIO ~ OOOCHOBBIBAaTh  KOHKPETHBIE TEXHUYECKHE pEIIeHHs Tpu
pa3paboTKe TEXHOJOIMYECKHX MPOILIECCOB; BHIOMpATh TEXHUUECKUE CPEJICTBA U TEXHOJOTHH,
HalpaBJIeHHbIE Ha MHUHUMH3AIHMIO AaHTPOIIOTEHHOTO BO3CHCTBUS HA OKPYKAIOMIYIO  CPedy
(ITK-5);

- TOTOBHOCTBIO HM3y4aTh HAyYHO-TEXHHYECKYI0 HWH(POPMAILNIO, aHAIN3UPOBAThH
OTEUYECTBEHHBIH U 3apyOe:KHBII ONBIT 110 TemaTtrke uccinenoBannii (IK-13).

3uams:

- OCHOBHBIE TEXHOJIOTUYECKHUE METOJbl M MPHEMbl MUHHUMM3ALUU MOCTYIICHHUS B
00bekThl Onocepbl Hauboyiee KPYMHOTOHHAXHBIX PAa3HOBUIAHOCTEM TMPOU3BOJACTBEHHBIX
OTXO/JIOB, MX 00€3BPEKUBAHUS U MTEPEPaOOTKHY;

- (U3NKO-XMUMHYECKOE CYIIIECTBO, armaparypHoe oopmnenne "
COIOCTAaBUTENBHYIO 3(P(PEKTUBHOCTh pealln3yeMbIX PUPOIO0XPAHHBIX TEXHOJIOTUH;

Ymemo:

- KBaJIM(HUIIMPOBAHHO OOOCHOBATh BBIOOP COOTBETCTBYIOIIEH MPHPOIOOXPAHHOM
TEXHOJIOTUH MPUMEHUTEIHHO K PEIICHUI0 KOHKPETHOM 3aaun 00e3BpeKuBaHMs (TIepepabOoTKN)
OTXOJIOB, COPOCOB 1 BBIOPOCOB B YCIOBUSX JEHCTBYIONIETO (IPOSKTUPYEMOTO0) MIPEANPUSTHS;

Braoemy:

- HaBbIKAMH aHajHM3a Hay4YHO-TEXHMYECKOH HHpopManuu B 00JaCTH TEXHOJIOTHU
oOpallleHusl C aHTPOTIOT€HHBIMU MOCTYIIEHUSIMU B Ouocdepy.

3 Kparkoe conepikaHue IHCHMIIMHBI

Beenenne. CoBpemeHHOE cocTOssHHE Ouocdepbl Kak CIEICTBHE TOCTYIUICHUS
TEXHOTEHHBIX 3arps3HAIOMIMX BemecTB. HoMmeHkiaTypa OCHOBHBIX MpPHUEMOB M CpEACTB
MIPEAOTBPAIEHUS, COKPAIICHH, 00€3BpEKMBaHMS (OYMCTKH) M MEpepadOTKU OTXO0JI0B, COPOCOB
U BBIOPOCOB.

TexHONOrHsI OYMCTKM OTXOASAIMX Tra3oB. OCHOBHBIE 3arps3HSAIONINE BEIIECTBA
OTXOAIIMX T'a30B, MAacIITaObl M IMOCIEACTBUS MOCTYIUIEHUS OTXOJSIINX Ta3oB B aTMocdepy.
Haubonee s¢¢dexTuBHBIE TEXHOIOTUU MPEIOTBPALICHUS BBIOPOCOB IMBUTM U TOKCHYHBIX T'a30B,
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ux o0opylnoBaHME, TPUHIMIBI M YCIOBHS peanu3anuu, Moka3arean 3hdekTuBHOCTH
JKCIUTyaTaluy.

TexHONOrHsT OYMCTKH CTOUHBIX BoA. Kiaccudukanus u xapakTepucTuKa BOAHBIX pecyp-
COB, IIPOOJIEMBI MX 3arpsA3HEHUs, Moka3aTeau 3((HEeKTHBHOCTH UCIOJIb30BaHMs, BOIPOCH! BOJO-
HOJArOTOBKU. TEXHOJOTUM TPEIOTBPALICHUS M COKpAIEHUS 3arps3HEHUs] MPOU3BOJICTBEHHBIX
CTOYHBIX BOJI aHTPOIOI€HHBIMU IPHUMECSIMHM COIJIACHO MX KJacCU(UKAllMUM Ha B3BEIECHHBIE
(KpyIHO- ¥ MEJKOJIUCIEPCHBIE) U PACTBOPEHHBIE (HEOPraHUUECKHUE, OPraHUYECKUE U ra3bl), ar-
napaTypHoe 0(OpMIIEHHE COOTBETCTBYIOLIMX MPOLIECCOB, CYHIECTBO M 3(P(PEKTUBHOCTh UX pea-
au3amy. Borpockl pecypco- U sHeprocOepexeHusi B 00JIACTH OUYMCTKH CTOYHBIX BOJZ (peKyre-
paTHUBHBIE METO/BI OYUCTKU U UCIOIb30BAHNE B HUX ITPOMBILIUIEHHBIX OTXO/IOB).

TexHonorust mepepabOTKK TBEPAbIX OTX0H0B. CBeACHHS O HOMEHKIAType, oObemax
0o0pa3oBaHUsl U TOCIEICTBUAX pa3MEIlEHUs] Ha 3€MHOH IOBEPXHOCTH TBEPABIX OTXOOB.
TexHONOrMH W3MENBUEHUS, arjioMepalui U 00oraiieHus, Kak oOIIie MPOIECChl 0OpaIIeHUs C
TBEPJbIMU OTXOJAaMM, HUX OCHOBHOE 00OpynoBaHue. TexHojoruu oOpaiieHuss ¢ Haubosee
KPYIMTHOTOHH)XHBIMH OTXOJIaMH C MPHMEPAMU COOTBETCTBYIOIIMX MaTEPHAIBHBIX PacueTOB U
OLIEHKOH TeXHUKO3KOHOMUYECKOH 3(PPEKTUBHOCTH.

3akmoyenue. HampasiieHus: U EPCHIEKTHBBI Pa3BUTHS MPHUPOTOOXPAHHBIX TEXHOJIOTHH B
chepe obOpareHust ¢ OTX0AaMH.

4 O0béM yueOHOM TMCUMILINHBI
B 3aueTHbBIX B akanmem.
Bunbt yueOHOM pabOThI eUHULIAX yacax
O0mas TpPyA0EMKOCTb JMCIHHILIMHBI 10 Y4eOHOMY IVIAHY 5,0 180
KonraktHas pa6ora (KP): 0,57 20,4
Jlexruu (JIek) 0,28 10
[Tpaktuyeckue 3anstus (I13) 0,28 10
CamocrositesnbHas padora (CP) 4,19 151
Bujx koHTpOJIS: 3a4eT/IK3aMeH 0,24 IK3aMeH
(8.6)
B 3auerHbIX B actponom.
Bunasr yue6HOM paboThI eAMHUIIAX gacax
O01as Tpya10eMKOCTh JMCHUILTHHBI 110 Y4eOHOMY IJIAHY 5,0 135
KonTaktHas padora (KP): 0,57 15,3
Jlexruu (JIek) 0,28 75
IIpaktuueckue 3anstus (I113) 0,28 7,5
CamocrositesibHas padora (CP) 4,19 113,25
Buja konTpoJsi: 3aueT/3K3aMeH 0,24 IK3aMeH
(6,45)

AHHOTaUUs padoyeil NPOrpaMMbl JUCUUILIIHHBI
«IKOHOMHKA ¥ MPOTrHO3MPOBaHNe NPOMBINLICHHOr0 NpupoaonoJs3osanus» (b1.B.17)

1 Meau AMCHUIVIMHBI - TIOArOTOBKAa CHEIHAIMCTOB-3KOJOrOB, 00JaJar0IINUX
HAaBBIKAMH CBOOOJHOTO BIQJCHUS  METOJaMHU M TMOAXOJaMHU K TIPUHSATHUIO pEIlIeHUH,
OMMPAIOLIUXCS HAa PE3yNbTAThl TITyOOKOT0 3KOJIOTO-DKOHOMUYECKOTO aHajln3a 3KOJOTHYECKHX
npo0JieM, BO3HUKAKOMIUX B chepe PyHKITMOHUPOBAHUS MPOMBIIIIEHHOTO TIPOU3BOICTBA.

2 B pe3yabraTre wu3ydYeHHMs JUCHUIVIMHBI O0y4dyawlnmiicsi N0 mporpamMme
0akajaBpHaTa J0JI/KEH:

Obnadams cnepyromumu obmenpodeccuonanbapiMu (OIIK) n mpodeccrnoHaaIbHBIMU
(ITK) xoMIeTeHUUSIMHU:

- CIOCOOHOCTBIO  HCIIOJNB30BaTh COBpPEMEHHbIE HH(GOPMAIMOHHBIE TEXHOJOTHH,
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IPOBOIUTH 00pabOTKY MH(OPMAIMK C UCIOIB30BAHUEM MPHUKJIAAHBIX MPOrpaMM U 0a3 TaHHBIX
JUI pacyeTa TEXHOJIOTMYECKUX MapaMeTpoB 0OOPYHOBaHMS M MOHMTOPUHIA MPUPOAHBIX Cpel
(I1K-3);

- CIIOCOOHOCTBIO HCHOJB30BAaTh IEMEHTHl 3KOJOr0-3KOHOMMYECKOI'O aHajlu3a B
CO3JIaHUM SHEPro- u pecypcocoeperaromux TexHonoruii (ITK-8);

- CHOCOOHOCTBIO NPUMEHSTH COBPEMEHHBIE METOAbl MCCIEJOBAHUS TEXHOJIOIMUYECKHX
IIPOLIECCOB W TPUPOAHBIX CpENl, MHCIONb30BaTh KOMIBIOTEPHBIE CPEACTBA B HAYYHO-
uccienoBareabckoi padore (ITK-14).

3uams:

— IIpaBOBbIE, METOAMYECKHE, HOPMATHBHO-METOJUUYECKUE JIOKYMEHTBI, Kacaroluecs
peanu3anuy SKOHOMUYECKUX MEXaHU3MOB OXPaHbl OKPY’KaIOIEH IPUPOIHON Cpebl;

— METOJbl OLEHKU yliepOa OT 3arpsA3HEHUs OKpY’Karolleld cpeabl MPOMBIIIICHHBIMU
IPENIPUATHIMMY;

— METO/Ibl UICUUCIICHUS SKOJIOTHYECKUX IIJIaTeXel 3a 3arpsi3HeHHe OKpYKaloLIel cpebl;

— CYIIECTBYIOIIHME CepTU(GUIMPOBAHHBIE TPOrPAMMHBIE TIPOAYKTH U WH(POPMALMOHHBIE
CHCTEMBI, IPUMEHSIEMbIE B CUCTEMaX YIpPaBJIEHUS CPEel03aIUTHON JAEATEIbHOCTBIO;

— METOAbl TNPOBEACHUS TEXHUKO-3KOHOMHUYECKHUX pacueroB, OLIEHKU 3KOJIOro-
9KOHOMHUYECKOH 3(PPEKTUBHOCTH KAIUTAJIbHBIX BIOKEHUI B CTPOUTENILCTBO MPOU3BOJCTBEHHO-
XO3SUCTBEHHBIX OOBEKTOB, pPa3pabOTKM U BHEJIPEHHS] HOBOW TEXHUKH,  OCYLIECTBIICHUS
CPEeA03alIUTHBIX MEPOIIPUATHUH;

— METOJIBI IKOJIOT0-?KOHOMHYECKOT0 aHaJIN3a, IPOrHO3UPOBAHMS U YIIPABICHHS B cepe
HIPOMBIIIJICHHOTO IPUPO/IOTIOJIb30BAHMSL.

Ymemo:

- [PUMEHATh IOJYYEHHbIE 3HAHMS, YMEHMS M HaBbIKM B 00JACTH 3KOJOIMUYECKOU
HSKOHOMHUKH ISl KBIM(PUIIMPOBAHHOTO BBIIOJIHEHUSI HAyYHO-HCCIIEI0BATENbCKOM, MPOEKTHOM,
IIPOU3BOJICTBEHHO-TEXHOJIOTUUECKOM,  OKCIEPTHOM M OpPraHM3allMOHHO-YNPAaBIECHYECKON
npohecCuOHATBHON NeSTENbHOCTH.

Braoemy:

- MpPaKTUYECKUMH HaBbIKAMU MPUMEHEHUS JEeHCTBYIOIIMX HOPMAaTHBHO-METOIUYECKHX
JOKYMEHTOB, CIELUAIN3UPOBAHHBIX IPOrPAMMHBIX MPOAYKTOB M IIOJIYYEHHBIX B IpoLEcce
oOydeHus 3HAHUM /i1 TMPOBENEHUS HATypalbHOW M CTOMMOCTHON OLIEHKH BO3JEHCTBUS
IPOMBIIUIEHHBIX ~ NPEINPUIATHH HAa  OKPYXKAlOLIYI0  Cpely; OINpEAcNEHUs  pa3MepoB
KOMIICHCAIIMOHHBIX IUIaTeXel 3a 3arps3HeHue armocgepbl, BOJHBIX OOBEKTOB M I0OYB;
HOJArOTOBKH 3KOJIOT0-3KOHOMUYECKOT0 000CHOBaHMS 3(PPEKTUBHOCTH pa3pabOTKU U BHEIPEHUS
OJIHOIIEJIEBBIX U MHOTOLIETIEBBIX CPENO3AIIUTHBIX MEPOIPUSITUH.

3. Kparkoe conep:kanue JHCIUIIAHBI:

HapogHoe XO03siCTBO Kak IEJIOCTHas 3KOJOro-sKoHOMHueckas cuctema [lonsTue
IIPOMBIIIJIEHHOTO  MPUPOOIIOJIB30BaHUs.  XapakTep B3aMMOJEICTBUS TPOMBIIIJIEHHBIX
00BEKTOB C OKPYXKAIOIICH MPUPOJTHON CPEIOM M €ro HSKOJOT0-DPKOHOMHYECKUE TOCIECTBHUSA.
Ponp u 3HaueHME SKOHOMMKHM IPHUPOAOINOJIB30BaHUS B PEUICHMM 3aJad PAa3BUTUSA OTpaciel
HAapOJIHOTO XO35MCTBA U OXPaHbl OKPYXkKAIOIIEH TPUPOJHON CPEBI.

HopmatuBHO-IpaBOBbIE  aKThl,  PETYJUPYIOIIME  MPUMEHEHHUE  SKOHOMHYECKHUX
MEXaHU3MOB MPHUPOAONOIB30BaHUSA. JIEMEHThl HIKOHOMUYECKOTO MEXaHH3Ma pPaliOHAIbHOTO
IIPUPOIONOIL30BaHUA. MecTo HOPMHPOBAHMSI YpPOBHS 3arps3HEHMsI OKpYXKarolled cpenbl B
3ajaye peaju3aliid SKOHOMHYECKOrO0 MEXaHH3Ma OXpaHbl OKpyxkarouied cpensl. Cucrema
IUTaTEXEN 3a 3arps3HeHHE OKPY)KaIoUIeH cpellbl KaKk MHCTPYMEHT oOecredeHHs HOPMaTHBHOIO
KauecTBa OKpyXKaromiei cpenabl. Poib 3KOIOTr0o-3KOHOMHYECKOTo aHanmm3a B A(h(EeKTUBHON
peann3anuy SKOHOMUYECKOTO MEXaHU3Ma IPUPOIOTIOIb30BAHUS.

Hcnonb3oBanne MHGOPMAIIMOHHBIX TEXHOIOTUN U CepTU(GULUPOBAHHBIX MTPOrPaMMHBIX
IOPOAYKTOB JUIsI OLIEHKM BO3JCHCTBUS HA OKPYKAIOUIYIO Cpely BBIOPOCOB 3arpsi3HSIONIMX
BEILIECTB B aTMoc(epy U cOpOCOB B BOAHBIE OOBEKTHI. Y CTAHOBIEHHE HOPMATUBOB MPEAEIbHO
JIOMTYCTUMBIX BBIOPOCOB B arMocepy M HOPMATUBOB COPOCOB B BOJHBIE OOBEKTHI IO
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pe3yJbTaTtaM OIICHKH BO3ACHUCTBUSA. BBIOOp cpemo3aluTHBIX MEpONpPUSATHH, 00ecTIedrBaIONINX
HOPMAaTUBHOE KaueCTBO OKPYKAIOLIEH CPEBI.

DKOJIOr0-5KOHOMUYECKUN yIIepd Kak CpeACTBO aHalIM3a Pa3MEpOB aHTPOIOTEHHOTO
BO3JCHCTBUS Ha  OKPYXAIOUIYI0 Cpely M YydyeTa HKOHOMUYECKUX IOCIEICTBUN 3TOrO
BO3JICUCTBUS IIPU  aHAIMU3E HApOIHOXO035IiCTBEHHON 3((PeKTUBHOCTH  Cpeno3aIUTHBIX
MEPOIPUATUA M HHBECTULMOHHBIX NPOEKTOB. CylIeCTBYIOIME METOAbl OLICHKH 3KOJIOro-
KOHOMHYECKOTO yiepOa. OCHOBBI MOJX0/a K YKPYITHEHHON OIICHKE yiiepOa OT 3arps3HeHUs
aTMocdepsl, BOAHBIX OOBEKTOB M pa3MelleHHs oTxonoB. Ilopspok onpeneneHus pazMepoB
yiiep0a oT 3arpsi3HEeHUs 3eMeIb XUMUYECKUMH BEIIECTBAMHU.

MeToapl nucuMcIeHUs IUIATEKEH 3a 3arps3HEHUE OKPYKAIOWEH cpeipl U HETaTUBHOE
BO3/ICIICTBME HAa OKPYKAIOLIYIO0 Cpely MpU pa3MEIIEHHH OTXOAOB. AHaIM3 SKOHOMHUYECKUX
MEXAHU3MOB CTHUMYJIMPOBAHMS CHIDKEHHS 3arpsA3HCHHs OKPYXKAIOUIEH cpeabl IIPU B3UMaHHUU
HKOJIOTHYECKUX IuiaTekedl. OCHOBHBIE (aKTOPHI, BIMSIONIME HA BEIMYUHY IUIaThl. Bumbl
IUIaTe)KEH, MCTOYHUKU (OPMHMPOBAHUS, HAIPABIECHUS MCIONb30BaHMA. Pacduer rmuiatexeill 3a
BBIOPOCHI 3arpsI3HAIONIMX BEIIECTB B aTMocdepy, cOpoc B BOAHBIE OOBEKTHI, HETaTHBHOE
BO3/ICHUCTBUE HAa OKPYKAIOUIYI0 CpeAy IpU pa3MelleHuH oTxojoB. IIpuHiumnsl ¢popmupoBaHus
CTaBOK IIJIaTeXeW 3a 3arps3HeHHe OKpyxkarwomei cpenpl. [Ipumenenue HHPOPMAIMOHHO-
BBIUMCJIMTEIBHBIX CHUCTEM MJI pacueTa SKOJIOIMYECKMX IIIaTeKed M aHajau3a BKIIAJOB
Pa3IMYHBIX HIEMEHTOB POU3BOICTBEHHO-X035ICTBEHHON CHCTEMBI B X ()OPMHPOBAHUE.

AHalu3 3K0JI0r0-3KOHOMHUYECKON 3()(PEeKTUBHOCTH OCYIECTBICHUS MPUPOAOOXPAHHBIX
MEPONPUITUHA, pa3pabOTKW W BHEIPEHHUS HOBOM TEXHUKM, OCYIIECTBIICHUS KalMUTaJbHBIX
BioxeHui. ConepkaHue 3K0JIOr0-3KOHOMUYECKOTO OOOCHOBAHUSI MHBECTHLIMOHHBIX MPOEKTOB,
UX KOMMepuYecKas, OIJDKeTHass M SKOHOMHYecKas 3(p¢eKTUBHOCTh. HeauckoHTHpyemble U
JUCKOHTUPYEMBIE IOKa3aTeNIN 3KOJIOT0-3KOHOMUYECKOH 3 (PEKTUBHOCTH, METOIbI UX pacyera u
oOnactb mpuMeHeHud. [loHsATHE COMOCTaBUMOCTH pAa3JIMYHBIX BAapUAHTOB OJIHOIIENIEBBIX U
MHOTOLIEJIEBBIX ~ HPUPOAOOXPAHHBIX  MeporpuaTtui. Metoasl aHamuza 3(QeKTuBHOCTH
OJIHOLIETIEBBIX pecypcocOeperamimx U cpeao3anuTHeIX MeponpusTril. Crenuduka mogxomaa K
aHaM3y  9KOJIOTO-3KOHOMHYECKOM  3(()EeKTUBHOCTM MHOTOLENEBBIX  CPEJO3ALIUTHBIX
MeponpusThid. BnusHue paznuumii B 00beMax NMpPOU3BOJACTBA MPOAYKIIMM HA METOJbl OLEHKU
IKOJIOT0-3KOHOMUYECKHUX IMOKA3aTeIe pa3IMYHbIX BapUAHTOB TEXHUYECKUX pEIICHUN. AHaNN3
9KOJIOTO-3KOHOMUYECKOW A(P(EKTUBHOCTH TEXHUYECKMX pPELIEHUI, HaIlpaBIECHHbIX Ha
yAy4llleHHe KauecTBa MNPOAYKUMH. AHAIU3  HKOJOT0-3KOHOMHYECKOM 3¢ (EeKTUBHOCTH
pPa3IUYHBIX BapHaHTOB MHOTOLEIEBBIX  IPUPOJOOXPAHHBIX MEPONPUATUHN, CBSI3aHHBIX C
KOMILJIEKCHON TepepaboTKON ChIpbs, CO3AaHHWEM MAJIOOTXOAHBIX TEXHOJIOTUH, yTHIM3auuei
0TX0/10B. BiMsiHMe pa3nuuuii acCOpTUMEHTa NPOAYKLIMHM M €€ KadyecTBa Ha COINOCTaBUMOCTb
IKOJIOT0-3KOHOMUYECKUX MTOKA3aTEIEH.

4 O0béM yueOHOH THCHHMIIINHBI

B 3aueTHBIX B akanewm.
Bunsr yae6HOI paboThI eAMHUIIAX yacax
O0mas TpyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY TUIAHY 5,0 180
Konrakthas pa6ora (KP): 0,57 20,4
Jlexmm (Jlek) 0,11 4
IIpaktuueckue 3anstus (I113) 0,22 8
Jlabopatopusbie 3ausaTus (J1a0) 0,22 8
CamocrositesbHas padora (CP) 4,19 151
Bujx koHTpoOJIS: 3a4eT/IK3aMeH 0,24 sk3amen (8,6)
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B 3aueTHbIx B actponom.
Bunbl yueOHOM paboThI e IMHHIAX qacax
OO0mas TpyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY IJIAHY 5,0 135
KonTaktHas padora (KP): 0,57 15,3
Jlexmn (Jlek) 0,11 3
[TpakTaeckue 3arstust (I13) 0,22 6
Jlaboparopusie 3ausatus (J1a0) 0,22 6
CamocrositesibHas padora (CP) 4,19 113,25
Bujx koHTpoOJIS: 3a4eT/IK3aMeH 0,24 IK3aMeH
(6,45)

AHHOTanuA padoyeil NpOrpaMmbl AUCUUNIMHBI
«OcHoBBI MUKPOOHOJI0THH U OHoTexHOI0TUN» (B1.B.18)

1 Heap AMCHUIIMHBI - H3y4YeHHE OMOJNOTUYECKUX CBOICTB MHUKPOOPTaHU3MOB,
OTIPEICIIAIONINX MX POJIb B DIBOJIONHUHA aTMOCQEpPBI, y4acTHEe B OHMOTCOXMMHUYECKHX ITMKIIAX
IpeBpalleHus B NpUpoOJE YIiepoda, a3zoTa, cepbl, ¢ocdopa, Keleza; CaMOOUHIIAIOLIECH
CIIOCOOHOCTHU 9KOCHUCTEM, 3aKOHOMEPHOCTEN WCIIOIb30BAHMS MUKPOOPTaHU3MOB,;
OMOTEXHOJIOTHYECKHUX CIIOCOO0B OUMCTKHU 3arpsI3HEHHBIX MPUPOIAHBIX U TEXHOT€HHBIX CUCTEM.

2 B pe3yabraTe H3yYeHUs JUCHUILUIMHBI OOy4YalIIUiicA MO0 mporpamme
OakajaBpuaTa J0JIKeH

Obnadams ClIeIYIONUMU KOMITETCHIIUSIMU:

- CIIOCOOHOCTHIO UCTIONIB30BATh OCHOBHBIE €CTECTBEHHOHAYYHBIEC 3aKOHBI JJIsi TOHUMAHUS
OKpyXxaromiero mupa u siiieanit npuposl (OI1K-3);

- CIOCOOHOCTBIO YUaCTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTUYECKUX MPOIIECCOB
C TIO3MIIMI 3HEPTO- U pecypcocOepexeHusl, MUHUMU3AIMK BO3/IEHCTBUS HAa OKPYKAIOIIYIO Cpely
(TIK-2).

3uams:

- Onoxumuueckue M (PU3NOJOTHYECKHE CBOMCTBA MUKPOOPraHU3MOB (OakTepuii
uaHoOaKkTepHil, apxedakTepuii, BUPYCOB, OHOKJIETOYHBIX BOJIOPOCIIEH, MPOCTEUIINX, TPUOOB);

- TeHETUYECKHUE OCOOEHHOCTH MUKPOOPTaHU3MOB, POJIb MJIa3MHU]] B SBOTIOIIMOHHBIX
mpoieccax, 3aKOHOMEPHOCTH  MOAM(PUKAIMOHHOW W TE€HETUYECKOW  M3MEHUYHMBOCTH
MHUKpPOOPTaHU3MOB;

- MPOIIECCHI aJanTallluy, BIUSIHUE TUIIOB €CTECTBEHHOTO O0TOOpa Ha M3MEHUYMBOCTH
NOMYJSIIINKM,  XapakTep  BIUSHUS  OKOJIOTHYECKMX W  TEXHOTCHHBIX  (paKTOpOB  Ha
MHUKPOOPTaHU3MBI,

-OCHOBBI TIEPHOJMYECKOTO U HEMPEPHIBHOTO KYJIbTUBUPOBAHUS, 3aKOHOMEPHOCTH OHO-
TEXHOJIOTHYECKUX CTIOCOOOB OYMCTKHU 3arps3HEHHBIX MTPUPOIHBIX U TEXHOTEHHBIX CHCTEM.

Ymemn:

- onpenensTh MOp(}OJIOTHI0O MHUKPOOPTaHW3MOB M OTHOIIEHHWE HMX K Pa3HbIM
rpynmnam, MUKpoOHYI0 00ceMeHEHHOCTh 00BEKTOB OKPYIKAIOIIEH Cpe/Ibl U TEXHOTEHHBIX CPE/T;

- BBIJICJISITh MUKPOOPTAHU3MBI C OMpPEACIEHHBIMU (HU3HUOJIOTHYECKUM CBOMCTBAMU
METO/ZIOM HAKOMHUTENIbHBIX KYIbTYP, BBIIENSATH YUCThIE KYJIbTYPhl, ONpPEAETSATh AKTUBHOCTh
OMOIHMIOB U YyBCTBUTEIHLHOCTH MUKPOOPTAHIU3MOB K aHTHONOTHKAM;

- FOTOBUTH MHTATENIbHBIE CpPEIbl M KYJIbTHUBUPOBaTh MHUKPOOPTaHU3MBI B
CTAIlMOHAPHBIX YCIOBUSX;

- omnpenensate  AP(GEeKTUBHOCTh  HUCIOIB30BAaHUS ~ MHUKPOOPTaHU3MOB IS
Ouopemenualnuy 3arpsA3HEHHBIX TOYB U OUYHUCTKU BOJIBI.

Braoemy:

- OCHOBaMHU MHKPOOHOJIOTUYECKOW TEXHUKH, METOJAMH MHUKPOCKOIHH B CBETJIOM
noJjie, METOJaMu TMOATOTOBKH MPENapaToB JUisi MHUKPOCKOIHH, TOATOTOBKOM TMOCYAbl U
MUTATENbHBIX Cpell sl KYyJIbTUBUPOBAHUS MUKPOOPTaHM3MOB, METO/IaMU TIOCEBOB U IEPECEBOB
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HA JKUJKHUE U TBEP/bIC MTUTATEILHBIC CPE/IbI.

3 Kparkoe cogep:kaHue TUCHHIIAHBI:

Beenenne B npeamer. OOBEKTHI U METOABI MUKPOOUOJIOTHH, MUP MUKPOOPTaHU3MOB,
o0rIre mpu3HaKku U pazHooOpasue. Poib B prpo/ie 1 MPaKTUIECKON e TeITbHOCTH.

buonoruss  mpotucroB  (MUKpOBOIOPOCIH, TpHOBI,  MpocTedime, OaKTepuw,
IUAaHOOAKTEePHH, apXeOAaKTePHH, BHUPYChI) : OCOOCHHOCTH CTPOCHHS KJIETOK MPOKAPHOT M
AYKApUOT, MPHUHIMIMBI KIACCH(PUKAIUU, OCOOCHHOCTH NHTAHUS WM OTHOIICHHS K YCIOBHUSIM
OKpyKaromier cpensl. Ponb B mpupoje, 3HAYCHHE W HCIOJIB30BAHHE B OMOTEXHOJIOTUYECKHUX
nporeccax.

Poctr ® KyJbTHBHPOBaHHME MHKPOOPTaHM3MOB. XHUMHUYECKHH COCTaB  KIETOK
MUKPOOPTaHU3MOB. THUIIBI MUTaHUS MHKPOOPTAHU3MOB, MOCTYIJICHUE MUTATEIBHBIX BEIIECTB B
KJIETKY. BUIBI M cOCTaB MUTATENBHBIX Cpel IUIS KYJIbTUBUPOBaHUS. METOIBI OIpeaeIiCHUs
AKTUBHOCTH pOCTa MHKpoopranm3mMoB. CrocoObl KyJIbTHBHPOBAHUS: MEPHOIUYECKOE,
HETPEPhIBHOE, UMMOOWIIN3AIUS KIETOK.

Metabonu3zm MuKpoopraHuzMoB. OOMEH BemeCTB, KaK COBOKYIIHOCTh PpEaKIHi
aHabonmu3ma u karabonmuszma. Tumbl OMOIOTHYECKOTO OKHUCIEeHHs (a3poOHOE M aHa’poOHOE
JIbIXaHUE, Opo’xeHue). AspobHoe OKHCJIEHHE OpraHUYECKUX cyOcTparos,
[EJUTFOJIO30COICPKAIIMX ~ MPUPOTHBIX  OMOIMOJIMMEPOB,  YIJIEBOJIOB, OCIKOB,  JIMITUJIOB,
yriaeBonopoaos, C-1 coenunenuil. [lonHoe okucieHne, HEMOIHOE OKUCIEHHUE, TpaHCchopMaLns.
OxuciieHue HEOPraHMYeCKHX CyOcTpatoB. AHa’poOHas TpaHchopMaIysi OpraHHYECKUX
cyocTparoB (OposkeHus, aHadpoOHOE Jbixa- HUE).OcoOeHHOCTH OaKTepUaIbHOTO (POTOCHHTE3A.
Poms B mpupoie ¥ TOpPaKTUYECKOE 3HAYCHUE OSTUX IMPOIECCOB B OHOTEXHOJOTHMH U
IIPOMBILIIEHHOW 9KOJIOTHH.

['eHeTHuecKUe  acmeKThl ~ MHKPOOPraHU3MOB.  ['€HOM  DYKapHOTHYECKUX  H
POKAPUOTHYECKUX OPTaHU3MOB. POJIb MiIa3mMul B 9BOJIOIMOHHBIX TPOIIECCaX, 3aKOHOMEPHOCTH
MOJIM(PUKAIIMOHHON U TeHETUYEeCKOH M3MEHYMBOCTH MHKPOOPTAaHHU3MOB, MPOIIECCOB aJanTalllu,
BJIUSTHUSL THUIIOB €CTECTBEHHOTO OTOOpa HAa W3MEHYHMBOCTH TOIYJISIHMMA, XapaKTep BIUSHUS
HKOJIOTMYECKUX M TEXHOTEHHBIX (DAKTOPOB Ha MUKPOOPTaHU3MBI. [ [pUHIIUIIBEI METO/IOB CENEeKIIUU
MHUKPOOPTaHU3MOB. OKOJIOTHS MHKPOOPTaHM3MOB. PacmpocTpaHeHHe MHUKpPOOPTaHW3MOB B
MPUPOJHBIX M TEXHOTEHHBIX Cpefax. Y4acTHe MUKPOOPTaHU3MOB B OMOTEOXUMHUYECKHX ITHKIIAX
MIpEBpAICHHI B IPUPOJIE YTIEpoia, a3ota, cepsl, pocdopa, xene3a. PopMbl B3aUMOOTHOIIEHU N
MUKPOOPTaHU3MOB.

Poip MHUKPOOPTaHU3MOB B mporeccax CaMOOOYHIIICHHS TIPUPOJTHBIX
cpen.3aKOHOMEPHOCTH OMOTEXHOJOTHYECKHX CHOCOOO0B OYHCTKHU 3arps3HEHHBIX MPHUPOAHBIX U
TEXHOTEHHBIX CHUCTEM ( TTIOYBBI U BOJIBI).

4 O0beM yueOHOM TMCUMITHHBI
B 3aueTHBIX B akanem.
Bunbt yueOHO paboThI e TUHHIIAX qacax
O01mast TPyA0eMKOCTh JHCHUTIJIMHBI 110 y4e0HOMY TJIaHY 50 180
KonrTaktHas padora (KP): 0,79 28,4
Jlexmm (Jlek) 0,22 8
[TpakTnueckue 3anstus (I113) 0,11 4
Jlaboparopusbie 3ausaTus (J1ab) 0,45 16
CamocrositesbHas padora (CP) 3,97 143
Bujx koHTpoOJIS: 3a4eT/IK3aMeH 0,24 IK3aMEH
(8.6)
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B 3aueTHbIx B actponom.
Bunbl yueOHOM paboThI e IMHHIAX qacax
OO0mas TpyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY IJIAHY 5,0 135
KonTaktHas padora (KP): 0,79 21,3
Jlexmn (Jlek) 0,22 6
[TpakTaeckue 3arstust (I13) 0,11 3
Jlaboparopusie 3austus (J1ab) 0,45 12
CamocrositesibHas padora (CP) 3,97 107,25
Bujx koHTpOJISI: 3a4eT/IK3aMeH 0,24 IK3aMeH
(6,45)

AHHOTaUus padoyeil MPOrpaMMsbl IMCHUILIHHBI
«Iroaornyeckuii MoHutopunr» (b1.B.19)

1 Heab IMCHUIUIMHBI - TIONYyYCHHUE CTYJIECHTAMU 3HAHUW B 00JACTH SKOJIOTHYECKOTO
MOHUTOPHHIA KaK CHeluanbHON HH()OPMAIMOHHON CUCTEMBI - CUCTEMbI HAOIIO/ICHHS M aHAJIN3a
COCTOSIHUS TIPUPOJTHON CPEJIbI, B TIEPBYIO OUYEpeab 3arps3HEHUH 1 A3PPEKTOB, BEI3BIBAEMBIX UMHU
B Onocdepe.

2 B pesyabTare M3y4yeHMsl IMCUUILIMHBI 00ydawumiics Mo mporpaMmme 6akaJjaB-
pHATa J0JIKEH

Obaaoams crnenyromumu  mpodeccruoHanbHbIMU KomnereHnusmu (I1K):

- CIIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHbIE HH(OPMAIMOHHBIE TEXHOJIOIHH,
IPOBOIUTH 00pabOTKy MH(OPMAIMK C HUCIOIB30BaHUEM MPHUKIAAHBIX HporpaMM U 0a3
JAHHBIX JJIs1 pacueTa TEXHOJIOTMYECKUX IapaMeTpoB OOOpYyIOBaHHMS M MOHHMTOpPUHIA
npuponHbix cpen (I1K-3);

- CIIOCOOHOCTBIO IPUMEHSTh COBpPEMEHHBIE METObI HCCIIeI0BAHUS
TEXHOJIOTUYIECKUX MPOIIECCOB U MPHUPOTHBIX CPE, HCIIOIb30BaTh KOMITBIOTEPHBIE CPEACTBA
B Hay4HO-HcclenoBaTenbekoil padore (ITK-14).

3nams:

- TpeOOBaHUS JEMCTBYIOIIEr0 3aKOHOJATENbCTBA B YacTH HKOJIOTHYECKOTO
MOHHUTOPHHTA;

- OCHOBHBIE HWCTOYHHKH TOCTYIUICHHS 3arps3HSIONIMX BEIIECTB B OOBEKTHI
OKpYKaroIle Cpeibl;

- OPUHIUIBl  [POSKTHUPOBAHUS  MPOrpaMM M METOJOB  HKOJOTHYECKOTO
MOHUTOPHHTA.

Ymems:

- HCIOJIb30BAThTEXHUUECKUE CPEACTBA SKOJIOTUYECKOI0 MOHUTOPUHTA, TOKa3aTelH
OLIEHKU COCTOSIHUSI OKpY’KaloIIel Cpeibl, MPOBOJUTH HEOOXOAUMBIE PACYEThl C UCIOIb30BAHUEM
COBPEMEHHBIX TEXHHUYECKHX CPEJICTB;

- BBIMOJIHATE MaTEMAaTUYECKOE IUIAHUPOBAHHE HKCIEPUMEHTAa U O00paboTKy ero
PE3yIbTATOB C IEIBI0 ONTUMH3AINN TIPOTPAMM IKOJIOTHYECKOTO MOHUTOPHHTA.

Braoemw:

- HaBBIKAMHU TIPOSKTHPOBAHUS CXEM IKOJIOTHIECKOTO MOHUTOPHHT A,

- aHamM30M  (AKTHYECKOTO MaTepuajia TIpH OpPTaHU3alH  AKOJOTHYECKOTO
MOHHMTOPHHTA, AHAJIM30M COCTOSIHUS 00BEKTOB HAOIIOICHUSI.

3 Kparkoe cogepxxanne JuCHMNIHHBI

Knaccudukanus BUAOB M HampaBlIeHUH NEATENbHOCTH cucTeM MoHUTOpuHra. CoBpe-
MEHHBIE MPEJCTABICHUSI O MOHUTOPUHTOBBIX CUCTEMaX - MH(POPMALMOHHBIX CUCTEMAaX, BBIIOJ-
HSIOIIME 3a7jauy HAOJIOACHUS, OLEHKU M NMPOrHO3UPOBAHMS COCTOSIHMSI NMPUPOJHBIX cpell (mac-
CUBHBII MOHUTOPHHT).

OcHOBHBIE 33JJauy ¥ OCHOBHBIE IPUHLUIIBI OpraHu3anuu ['ocy1apcTBEHHON cUCTEeMBbl Ha-
omonenuit (I'CH), I'mobGanbHO# cuctemMbl MOHUTOpUHTA OKpyx)atomeit cpensl [CMOC/GEMS.
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KoHTakTHBIE U TUCTAaHIIMOHHBIE METOABI HAOIIONEHUH (J1a3epHBIA, a9POKOCMUYECKUH MOHHUTO-
PHHT).

Metoas! ipo6ooTOOpa, TPOOOIOATOTOBKH, aHAIU3a U 00pabOTKH aHHBIX B 3aBUCHMO-
CTH OT paccMaTpuBaeMoro Macirada. I'eorpadus HCTOUHHKOB U PACIIONOKEHHE [TOCTOB HAOIIO-
JICHUH.

ITpo6ooT60p 1 MPOoOONOArOTOBKA - BaXKHEHIINN aCMEKT aHAIUTUYECKOH XMMUU ITPUPOI-
HBIX Cpell, OTJIMYAIONIUXCS BapuabeIbHOCThIO, MHOTOKOMIIOHEHTHOCTBIO, allpUOPHON HeTpes-
CKa3yeMOCTbIO BEIIECTBEHHOIO COCTaBa, a TAaKXe YpPE3BbIYaAHO MaJbIMH OIpEIesIIeMbIMU
KoHIeHTpauusimu. Crneunpuka npodoordopa Hpu B3STHH NMPOO Ta30B, BOJABI, OMOTHYECKHUX
351eMeHTOB. ONTUMU3ALMS CXEMbI aHAJIN3A.

MeTtonbl U CpeacTBa aHamM3a OOBEKTOB OKPYXKAIOMIEH cpeabl. MeTonbl OMOaKKyMYyJIsi-
UK, OMOMHIMKALMK U OMOTECTUPOBAHMS. DIEKTPOXUMHUECKUE METObl aHanu3a. Onrtudeckue
MeToAbl aHanu3a. ['a30KUAKOCTHAS XpoMaTorpaduu ¢ CEICKTUBHBIMH JIETEKTOpPAMH, IIPUMEHE-
HUE XpOMATO-MacC-CHEKTPOMETPHUM HHU3KOIO pa3pelieHHs C KBaJApYINOJbHBIMH  Macc-
nerekropamu. CepHifHbIe Ta30aHATN3aTOPbl, OCHOBAHHBIE HA KOHIYKTOMETPUYECKUX, KOJIOpPH-
METPUYECKUX, NOTEHIIMOMETPUUECKUX METOAaX aHanu3a. IIpubopbl U METOABI TUCTAHIIMOHHBIX
JIA3€pHBIX U3MEPEHU.

4 O0béM yueOHOM 1M CHUITHHBI
B 3aueTHbBIX B akanem.
BI/IIH)I y‘IG6HOI71 paGOTI)I €IUHHUIaX yacax
O01as TpyA10eMKOCTh JUCHUILIUHBI 110 Y4e0HOMY ILUIAHY 4,0 144
Konrakthas pa6ora (KP): 0,34 12,4
Jlexmu (Jlek) 0,22 8
[TpakTnueckue 3anstus (I113) 0,11 4
CamocrositenbHas padora (CP) 3,42 123
Bujx koHTpOJIS: 3a4eT/IK3aMeH 0,24 IK3aMeH
(8.6)
B 3auerHbIX B actponom.
Bunsr yue6HOM paboThI e IMHHUIAX yacax
O01as Tpya10eMKOCTh JUCHUILIHHBI 110 Y4€0HOMY IJIAHY 4,0 108
KonTaktHas padora (KP): 0,34 9,3
Jlexmm (Jlek) 0,22 6
[Tpaktnyeckue 3anstus (I13) 0,11 3
CamocrositenbHas padora (CP) 3,42 92,25
Buja konTpoJsi: 3aueT/3K3aMeH 0,24 IK3aMeH
(6,45)

AHHOTanugA padoyeil NPOrpaMMbl AU CHUNIHMHBI
«Xumus okpy:xkawmeii cpexsn» (51.B.20)
1 Heab AucUNIMHBI - GOPMUPOBAHKNE KOMIUIEKCA CUCTEMATU3UPOBAHHBIX 3HAHUN
0 XUMHUYECKHX DOJIEMEHTaX U MX COCJUHEHMSIX, a TakKKe 3aKOHOMEPHOCTSX, KOTOPHIM
MTOAYUHSIFOTCS PA3IMIHBIC XUMUYECKUE PEaKIIMA MEKTy BEIIECTBAMHU B OKPYKAOIIIEH cpeie.
2 B pe3yabtare u3ydeHusi JAUCHUIIMHBI 00y4yawuuiics 1O MNporpamMme
OakajaBpUaTAa J0JIKEH
Obaaoams crnenyromumu npodeccruonanbHbiMu kKomneTennusvu (I1K):
- CIOCOOHOCTH y4acTBOBATh B COBEPILIEHCTBOBAHMH TEXHOJOTUYECKUX MPOIECCOB C MO3U-
[UI DHEPro- M pecypcocOepekeHrs, MUHUMH3AIUN BO3JACUCTBHUS Ha OKPYXKAIOIIYI0 Cpeay
(IIK-2);
- TOTOBHOCTH 0OOCHOBBIBATh KOHKPETHBIC TEXHUYECKUE PEIICHUS MPU Pa3pabOTKe TEXHO-
JIOTUYECKHUX MPOIECCOB; BbIOUpATh TEXHUUECKHUE CPEICTBA U TEXHOJIOTMH, HAlpaBJICHHbIE Ha
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MUHHMH3ALUIO aHTPOIIOTEHHOTO BO3/ICHCTBHS Ha oKpyxatomryto cpeny (I1K-5);
- TOTOBHOCTh M3Y4aTh HAYYHO-TEXHHYECKYI0 MH()OPMALUIO, aHAIU3UPOBATh OTEUECTBEH-
HBIN U 3apyOeKHBIN OMBIT 10 TeMaTuke uccienosanuii (I1K-13);

3namo:

- CTPYKTYpy Ouocepsr;

- cneuuduyeckre OCOOEHHOCTH CTPOCHHMS M XMMHUYECKOro COCTaBa aTMOC(epHl,
ruzpocdepsl U TuTochepsr;

- XUPaJIbHYIO YUCTOTY KUBOTO BEILECTBA;

- HEPa3pbIBHYIO CBSI3b YEJIOBEKA, KaK IIPEICTAaBUTENS JKUBOTO BEILECTBA, C
MaTepHaIbHO-?HEPreTHUECKUMH ITpoLeccaMu Ouochepst;

- OCHOBHBIE NIPUPOJHBIE MEXAHU3MBI, OIIPEEISIONINE €€ YCTOMUYUBOCTD.

Ymemy:

- MPOTHO3UPOBATH IIOCJIEJCTBUS HEraTUBHOIO AHTPOIIOTEHHOIO0 BO3ACHCTBUS Ha
IOPUPOJHBIE MEXaHU3MBl, ONpPENENAIONIMEe YCTOWYMBOCTh OHOChepbl U, Kak CJIEICTBHE,
OKa3bIBAIOLIME HEONAarompusTHOe JCHCTBME Ha HacTodllee U Oyayliee IOKOJEHUS
4eJI0BEYECTBA.

Braoemy:

- COBPEMEHHBIMU NPEACTABICHUSAMU O MHIpPAalUM U TpaHCHOpMALUM XUMHUYECKHX
9JIEMEHTOB U UX COEAMHEHHH B atMmocdepe, ruapochepe U BEpXHUX CIOAX JUTOchEpsl MO
BO3/JCIICTBMEM  MPOIIECCOB  pacCeMBaHMs UM  KOHLIEHTPUPOBAHUS,  OOYyCIaBIMBAEMbIX
CYLIECTBYIOIIMMH (pOPMaMU JABUKEHHS MaTepH;

- HaBBIKAMHU aHAJIM3a HAYYHO-TEXHHYECKOW MHPOPMALUU B OOJACTH XUMHH OKPYKaIO-
e Cpeasbl.

3 Kpartkoe cogep:kanue JUCUHNIUHBI

Bseoenue. CoBpeMeHHbIE MPEACTaBICHUS O BOSHUKHOBEHUH BceneHHOM U )KM3HU Ha
wiadere 3emid. CUMMETpUs M acUMMETpHUsl OKpy»Karouiero mupa. IloHartne XupaibHOU
YHUCTOTHI OHOC(EPHI.

Qusuko-xumuueckue npoyeccel 6 ammocghepe. CoctaB aTMOc(]epsl, coiepkaHue MUKPO
u Makpo npumeceir. PopmupoBanue uonocdepsl 3emnu. O30oH B armocdepe. IIporeccor
oOpazoBanus U rubenu o3oHa. [loHsTHe "HyneBoro nukiaa" 030HA, MPUYMHBI €r0 HAPYIIEHUS.
[TpyunHBl M TOCNENCTBUS BO3HUKHOBEHHMS O030HOBOM "mpIpbl" Haj AHTapkTuaoi. IIpornos
COCTOSIHMSI 030HOBOTO €i10s. IIyTH yMeHBIIEHHs] aHTPOIOI€HHOIO BIIMSHUS Ha O30HOBBIM CIION
IUIaHeThl. MexXIyHapoaAHOEe COTPYJHHUYECTBO B OOJIACTH H3YYEHHsS U OXPaHbl O30HHOTO CIIOS.
XuMuueckue npespaileHus B Tponochepe. Kunernueckne nmapaMeTpbl NpOIECCOB OKUCIIEHUS
npuMeceil. OOpazoBaHMsl CBOOOJHBIX pAJMKaAJIOB, MX poOjb B Ipoleccax TpaHCPOpMaLUU
npumeceil B Tporocdepe. IlyTu mocTyrmieHus U cToka cOeAMHEHMI cepbl U a3ota. [Ipouecchbl
CYXOro ¥ MOKPOT'0 ocakJieHHsl mpumMeceil. OcCoOOEHHOCTH MPOIECCOB MEPeHOca COSTMHEHUH Cephl
u azora B Tponochepe. Opranudeckue coequHeHnus B atMocdepe. VICTOUHNKN MOCTYIUICHHS U
CTOKa OpraHM4yecKkux coefuHeHuil. IIpoueccsl TpaHchopMaluyu OpraHUYECKHX COEJMHEHUH B
Tpornocdepe. JucnepcHsie cuctemsl B atMocepe. TemnepaTypHble HHBEPCUU U YCTOMYMBOCTH
atMocdepsl. OCOOEHHOCTH NPOTEKaHUs (HOTOXMMHUYECKHUX PEAKIHUHA B BO3JyXE TOPOIOB.
OO6pa3oBaHue 030Ha, NEPOKCHUALIETHIIHUTPATA U €ro roMosoros. CXOACTBO U pa3inuue NpUYUH
oOpazoBanusi cmora B Jlonmone u Jloc-Anmxenece. OcoOEHHOCTH coCTaBa BO3AyXa B
nomeneHusx. Panuanumonssiit 6ananc rutaHetsl. [lapHukoBelii  3¢ddext. IlapHukoBbIE Ta3bl.
[TpyunHBl ¥ BO3MOXKHBIE  IOCJIEACTBUS YBEIMYEHHS KOHLEHTPALMU MAapHUKOBBIX Ta30B B
atMocdepe. Anpbeno 3emnn. Biusiaue aspososieir Ha kiauMmar. [lonstue “‘smepHas HOYB,
“anepHas 3uMa’”’. [Ipobrema coxpaHeHUs KIMMaTa U €€ MEK/yHapOIHbIE aCIIEKTHI.

Qusuxo-xumuueckue npoyeccol 6 2uopocgepe. I'maponornyeckuii LUKI U CTPOCHUE
runpocdepbl. AHOMaNbHBIE CBOMCTBA BOABI. OCHOBHBIC BHJIBI MPUPOAHBIX BOJ M CHOCOOBI MX
knaccupukanuy. PopMHpPOBAHUE COCTaBa MPUPOIHBIX BOA. I J1aBHBIE aHUOHBI U KaTHOHBI
Opranuyeckue BeleCTBA B IPUPOIHBIX Boaax. PactBopumocTs ra3os. Kputepun ycToiunBoCTH
MUHEPAIOB. JKECTKOCTh M HICIIOYHOCTh HMPHUPOAHBIX BOXA. 3aKHUCICHHE BOJOEMOB. OBOJIIOLMS
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XUMHUYECKOTo cocTtaBa okeaHa. ConeBoil OanmaHc okeaHa. [ aBHbIE KOMIIOHEHTHI M COJICBOM
coctaB BoJA oOkeaHa. 3akoH [[utmapa. CoJIEHOCTh UM 3aKOHOMEPHOCTH €€ pacIlpeiesieHHs B
okeaHaX. OKHCIMTEIbHO-BOCCTAHOBUTENbHBIM  IMOTEHUMAN MNpuUpoAHbIX Box. Ilonstue pe.
I'panunsl ycroitunBocT BoAbl. Baussaue pH u pacTBOPEHHOro KMCIOpPOAA HAa OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIN NOTEHLUAN U 3HaueHue pe. Juarpammel pe - pH and MoaenbHbIX U
npupoaHbIX cucteMm. Pemokc-OydepHocts mnpuponubix Boia. Crpatudukanus TPUPOIHBIX
BooeMoB. OmurorpodHsie U 3BTPOPHBIC COCTOSHUS BOI0EMOB. OCOOCHHOCTH OKUCIHTEIHLHO-
BOCCTAHOBUTEJIBHBIX IMPOLECCOB B OJIUTOTPOGHBIX M 3BTPOMHBIX BoJOoeMax, okeaHe, UepHom
Mope. KuHeTMka OCHOBHBIX OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX IIPOLIECCOB B MPUPOIHBIX
BojioeMax. Pepokc-mporieccsl ¢ y4yacTHUeM IMEepeKHCH BOJOpPOAAa M CBOOOTHBIX PpaIHKAJIOB.
Hcrounnku oO6pa3oBaHus MEPEKUCH BOAOPOIa U CBOOOIHBIX PAJUKAIIOB B BojoeMax. [Ipomeccs
KOMIUIEKCOOOpa3oBaHusi B NPUPOIHBIX Bojaax. KowmiuiekcooOpa3oBarenu MNPUPOAHOTO U
AHTPOIIOTEHHOTO MTPOUCXO0XACHUA. [ napar MeTaHa B MOPSIX.

Quzuko-xumuueckue npoyeccol 8 iumocgepe. CoBpeMEHHOE MPEACTABICHNE O CTPOCHUU
auTochepsl U AIEMEHTHOM COCTaBE 3€MHOM KOpbI. ['OpHBIE MOPOJBI U MOPOI000pa3yIOLINe
muHepansl. [Iporeccsl BbIBeTpuBaHUA W TOoYBOOOpasoBanus. I[louBooOpa3zyromue (HakTopbL.
CoBpeMeHHOE NpPEJCTaBICHUE O IIOYBE, TEPMUHBI U ompenenaeHus. [louBeHHBI Hpodub,
MOYBEHHBIN ropu3oHT. dusnueckue cpoiicTBa mouB. TBephas yacTh NOuYBBL. MexaHUYecKue
DIIEMEHTHl TOYBBL. Baro€éMkKocTh W BO3AYXOEMKOCTh MOuBHL Kilaccudukanus mous 1o
MEXaHUYECKOMY COCTaBy. XUMHMUYECKUI COCTAB M CBOMCTBA MOYB. JJIEMEHTHBII COCTAaB MOYBHI.
Opranuueckue BemiectBa B mouBe. ['ymyc. ®pakuuoHHBIA cocTaB rymyca. ['yMHHOBbIE U
byneBo- kucnotrbl. ['ymun. OpraHomMuHepanbHble CcOeAUHEHHs] MOuBblL. [lormorurenbHas
criocoOHOCTh m1oYB. [louBeHHBI moOrIOMmMAKMKUNA KoMIUieke. MoHHbIE OOMEeH B TMO4YBE.
OOmeHHbIE KaTHOHBI TOYB. EMKOCTh KAaTHOHHOTO 0OOMEHa. 3acoJIeHHE OB, IPUYUHBI 1 METObI
060pbrObI. KHCIIOTHOCTH M 1IET0YHOCT MOYB. AKTyallbHAs U MOTEHIMAIbHAS KUCIOTHOCTh MOYB.
[TprunHbl 3aKucieHus ToYB U Mepbl 00prObl. CoeuHeHuss azoTa U (ochopa B MOYBEHHOM
cnoe. Tpanchopmanusi coenuHeHuit azora U docdopa B MOYBEHHOM ciioe. ['mapaT meraHa Ha
KOHTHUHEHTAX.

DusuKko-xumuyecKue npoyeccvl Ha NYymsax MUspayuu 6peonblX eujecms 6 2eocghepax.
[TonsiTie O mpoueccax MUTpalUU IEMEHTOB, WX KOHIICHTPUPOBAHUS U pacCEesiHUS B
OKpyKarliei cpene. buoreoxmmuueckue Oapbepbl. [loHATHE 0 KpyroobopoTax BEUIECTB B
npupoze. Bunsl kpyrooGoporos. I'mobanmbHble KpyrooOopoTsl azora u ¢ochopa B Mpupoe.
OcHoBHbIE OTJINYUS KPYTOOOOPOTOB a30Ta U (ocdopa. BiausHue aHTpONOreHHON 1eATEeIbHOCTH
Ha KpyroobopotTsl azota u (ocdopa. OCHOBHbIE IKOJOTMUECKHE MPOOIEMBbI, CBSI3aHHBIE C
HCIIOJIb30BaHUEM a30THBIX U QochOpHBIX yI0OpEeHUll B CEIbCKOM X035iCTBE. PaquoHyKInab! B
OKpyXkaromiel cpene. EcTecTBeHHbIE NCTOUYHUKN paanannu. VICTOUHMKK pajnuannu, CO3aHHbBIE
yesnoBekoM. Ocob0 omacHbIe aHTPOIIOT€HHbIE Opranndeckue coeanHenus. Hedts u mpoaykTel ee
nepepaboTKu. XJiopcoaepkaliue opraHumdeckue coenuHeHus. [Iporecchl TpaHcpopmanuu u
MyTH MUTPAIMU 0CO00 OMACHBIX OPraHUYECKUX coelrnHeHul B 6uochepe. Tsokenbie MeTamibl U
UX COeMHEHUs B OKpyxkaromeil cpene. [lyru nocrymienus B 6uocdepy. IIpoueccs xumndeckoi
TpaHcopMallii COEAMHEHUH TSKENbIX METallIoB B OKpyxkawmed cpene. Mctounuku
MOCTYIUIEHUS CYIIEPIKOTOKCUKAHTOB B OPIaHU3M U€JIOBEKaA.

3axnouenue. Ananu3 Hauboliee CIOXKHBIX, TPEOYIOUIUX JaJbHEUIIEro W3yYeHHs
po0JIeM XMMHUH OKPY>KaloIIel Cpebl.

4 O0bemM yueOHOH THCHHMIIINHBI

B 3aueTHBIX B akanmem.
Bunbt yueOHO paboThI eAMHUIIAX yacax
Oo6masi TpyA0eMKOCTh TUCIHIIJIMHBI M0 YY4eOHOMY TUIAHY 3,0 108
KonraktHas pa6ora (KP): 0,33 12,2
Jlexmn (Jlek) 0,11 4
[Tpaktuueckue 3arstus (I13) 0,22 8

91




CamocrositesibHas padora (CP) 2,56 92

Buja koHTpoJsi: 3aueT/3K3aMeH 0,11 3a4erT ¢
onenkoii (3,8)
B 3agerHbIX B actponom.
BI/II[BI y‘-IC6HOI>i pa6OTH eIMHHUIaX gyacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 3,0 81
KonraktHas pa6ora (KP): 0,33 9,15
Jlexiuu (JIek) 0,11 3
[TpakTaeckue 3arstust (I13) 0,22 6
CamocrositesibHas padora (CP) 2,56 69
Buja konTpoJisi: 3a4eT/3K3aMeH 0,11 3a4eT ¢
onenkoii(2,85)

AHHOTaIUsA padoyeid MIPOrpaMMpl JUCHHUILJINHbBI

«JJIeKTHBHBbIE THCIHILUITMHBI 0 pu3nyeckoii KyabType u cnopry» (b1.B.21)

1 Hegb AMCUMIIMHBI: OBJAJEHUE METOJOJOTHEH HAayyHOro IMO3HaHMA (pU3HUECKOU
KYJBTYpPBl M CIOPTA; 3HAHUE MCTOPUYECKUX, HAYYHBIX M IMEAArOTHYECKUX OCHOB (hr3muecKoi
KYJBTYpBI, CIIOPTa U 3JI0POBOr0 00pa3a >KU3HM; OBJIA/JIEHUE CUCTEMOM TEOPETHYECKUX 3HAHUM,
IPAKTUYECKUX YMEHHMM U HaBBIKOB, 00ECIEUMBAIOIIMX COXPAHEHHE U YKPEIUICHUE 3/I0pOBBA,
ICUXUYECKoe  Oyaronojlyyvie, pa3BUTHE M COBEPLICHCTBOBAaHME  ICUXO(PU3MUECKUX
CHOCOOHOCTEH, KauyecTB M CBOWMCTB JIMYHOCTH, CaMOOIpenesieHne B (PM3MYECKOW KYIbType U
CIIOPTE; M3Y4YCHHE TEOPETHUECKUX, TEXHUYECKUX M TAaKTUYECKMX IPUEMOB OJHOIO U3 BUJOB
cropTa.

2 B pesyabrare wH3y4YeHHs] JMCHMIUIMHBI O0y4YalIIMiicd 1O Hporpamme
0akajiaBpuaTa 10JI7KeH:

Obnadamye cnepyromuMu o0mmekyabTypHbiMEu (OK) koMneTeHnusamMu:

—  CIIOCOOHOCTBIO K caMOopraHu3anuu u camoodpaszoanuto (OK-7);

—  CHOCOOHOCTBIO HCIIOJIb30BAaTh METOJABI U CpencTBa (PU3MYECKOW KYyJIbTYphl IS

oOecrieueH s TIOHOLIEHHOM COIMaIbHO U npodeccnonanbHoi aesteabaoctd (OK-8).

3namy:

—  HAY4YHO-IIPAKTHYECKHE OCHOBBI (PM3MUECKOHN KYyJIbTYpHI M CIOpTA, 310pOBOro oOpasa

KHU3HU;

—  COLMAJIbHO-OMOJIOTMYECKHE OCHOBBI (PU3MUECKON KYIbTYPhI U CLIOPTA;

—  BJIMSHHE O3JJOPOBUTENBHBIX CHCTEM (DU3MUECKOr0 BOCIMTAaHUS Ha YKpEIUIEHHE

3/10pOBbs, TPOPUIAKTHKY MPOPeCcCHOHATBHBIX 3a00JIEBaHUN U BPEIHBIX PUBBIYEK;

—  CII0COOBI KOHTPOJISI U CAMOKOHTPOJIS, OLIEHKU (PU3NYECKOTO Pa3BUTUSA U (PU3NIECKOM

MIOATOTOBJIEHHOCTH.

Ymemn:

—  COCTaBJIATh KOMIUIEKC YIPaKHEHUH JJISI CaMOCTOSITEIbHBIX 3aHATHH (hu3ndeckoi

KYJIbTYPOH U CIIOPTOM;

— COCTaBJiSTh W BBINOJHATH HWHAMBUAYAJIbHO MOJ0OpaHHBIE KOMIUIEKCHI IO

(bu3nuecKoil KyabType U pa3INdyHbIM BHIaM CIIOPTA;

—  OCYIIECTBJIATb CaMOKOHTPOJb 32 COCTOSIHUEM CBOEr0 OpraHu3smMa M coOiroaTh

IIpaBUJIa TUTUEHBI M TEXHUKU 0€30IacHOCTH;

—  TPUMEHSATH MOJIyY€HHbIE TEOPETUYECKHE 3HAHUS B IOBCEIHEBHOI, 00pa3oBaTenbHON

U Ipo(eCCUOHANBHOM eI TeNbHOCTH;

—  CaMOCTOATEIBHO COBEPLICHCTBOBATH M Pa3BHBATH CBOM KYJIbTYPHBIM YPOBEHb B

obJyacTu uctopun (PU3NIECKON KyIbTYPHI U CIIOPTA;

—  OnepupoBaTh TEMATUYECKUM TMOHATHWHBIM almaparoM COBPEMEHHOM (H3NYECKOM

KYJIbTYpBI U CIIOPTA;
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—  BBINOJNHITH 3aJIaHUs, CBSI3AHHBIE C CAMOCTOSITEIBHBIM aHAIU30M M 00pabOTKOMH

WH(pOpMaIIUU 110 U3y9aeMbIM TEMaM.

—  OCYILECTBISATH TBOPUECKOE COTPYTHUIECCTBO B KOJUICKTUBHBIX (DOpMAaxX 3aHSATHH.

Bnaoemn:

— CpeACTBaMH M METOJAMH YKPEIUICHHS WHAWBHIYaJIbHOTO 3J0POBBS, (PU3HUYECKOTO

CaMOCOBEPIIIEHCTBOBAHHS;

—  TEOPETHYECKUMH, TEXHHYECKUMU M TAKTUYCCKHMMH HABBIKAMH B OJHOM W3 BHJIOB

CTIOpTa;

— HaBBIKAMH KPUTHYECKOTO MBIIUICHUs, OOOOIICHUS U aHaim3a WHGOPMAIIUH,

MTOCTAaHOBKH I1eJIeH U BBIOOpA MyTH €€ JOCTHKCHHUSI;

—  HCTHOJB30BaTh (PU3KYIBTYPHO-O3I0POBUTEIBHYIO ACSITEIBLHOCTD IS YKPEIUICHUS

3JI0pOBbSI, JOCTUKCHUS KUZHEHHBIX U MPOPECCHOHATBHBIX LIEIICH.

3 Kpartkoe cogep:xaHue JTUCHUILIAHBI

Kypc mucturummHbl «JIeKTHBHBbIE THCHUIUIMHBI 1O (u3nyeckoid KyJbType U
CIIOPTY» peajn3yercs uyepe3 BapHaTUBHBIA KOMIOHEHT (3JIEKTUBHBIN MOyINb) 328 akas. 4acoB /
246 actpoHOM. 4. (KOHTaKTHas pabora + camocTosiTeNbHas padoTa CTYJICHTOB), B 3a4€THBIC
SMHUIIBI HE TEPEBOIUTCS, SABJSETCA 00s3aTEIbHBIM I WCIIONHCHHUS TPH 3A04HOU (hopme
odyuenus.

Kypc muctumiviel «JJIeKTHBHbIE IUCHUIUIMHBI 1O (u3dnyeckoil KyJbType U
CIIOPTY» 3aKaHYMBACTCS 3a4€TOM B KOHIIC KaXJOro YEeTHOro cemectpa. KoHTpoib
OCYIIECTBIISIET OOBEKTUBHBINA y4YeT Mpolecca U Pe3ybTaToB YUeOHOU NeATENbHOCTH CTYIECHTOB
U OCYIICCTBIISICTCS 110 NMPHUHATONH B YHUBEPCHUTETE PEUTHHIOBOW cucTeme misi cryneHToB O3 u
30 oOyuenus.

Y cmyoenmos 3aounozo _omoenenus _nem _npaxmuueckux 3aHAMUIL 6 _CNOPMUGHOM
3ane (!). Hzyuenue oucuuniunvl — meopemuueckoe.

[IporpamMmma paccuuTaHa Ha U3YYCHHE TUCHUILIAHBI «JI€KTHBHbIE THCHHMILIMHBI IO
(pusuyeckoii KyJbType H CHOPTY» B TE€UCHHE NIECTH CEMECTPOB M IMPEAINOoJaraer, 4To
oOyJaromuecss UMEIOT TEOPETHUYECKYIO TOJTOTOBKY B O0JIACTH AUCHHMILTUHBI «Du3ndeckast
KYJIbTYpa U COPT.

Kpureprem yCnemnrHOCTH OCBOSHUSI YIeOHOTO MaTepuaia SBJSCTCS dKCIEPTHAs OIEeHKA
MpenoaaBaTes, yYUThIBAIOIIas CBOEBPEMEHHOCTD U MOJHOTY BBITIOJHEHUS JOMAITHUX 3a/IaHUH,
YETKOCTh W TOJHOIEHHOCTh BBITOJIHCHHUS KOHTPOJIBHBIX PA0OT W MPAKTUYECKOTO 3aJIaHus,
3HaHUM TEOPETUUECKOT0 pa3jiena AUCIUTIIHHBIL.

Monayas 1. TeopeTnuecko-MeTOAHYECKHE OCHOBBI (PM3MUeCKO KYJbTYPhI U CIIOPTA.

1. O3znmopoBuTeNbHAs HAMPABICHHOCTh — KaK BOKHEHIINN MPUHIUI CUCTEMBI (DU3MYECKOTO
BocriuTanus. OCHOBBI TOCTPOEHUS 03/IOPOBUTEITHLHON TPEHUPOBKH.

2. OU3KYIBTYPHO-030POBUTENBHBIE METOAUKU U CUCTEMBI.

3. OreHka COCTOSIHUSI 3J0pPOBBS M (DU3UYECKON TMOATOTOBICHHOCTH 3aHUMAFOIIHXCS

¢bu3nUecKoil KyIbTypoil U CIIOPTOM.
Moayab 2. JIBurarejbHble BO3MOKHOCTH 4eI0BeKAa — BOCHUTAaHHME (GU3HYECKHX
kavecTB. BOCK I'TO.
1. TlosiBnenue u BHeApeHue komriekca ['TO
2. BocnuTtanue ¢u3MUECKUX KadecTB oOydaromuxcs (OTAETbHbIE Kaue€CTBEHHBIE CTOPOHBI
JIBUTATEIbHBIX BO3MOKHOCTEH YEIOBEKA).
Mopayas 3. MeToauka OpraHM3anuyi U NPOBeJACHUsS] CIIOPTHBHBIX COPEBHOBAHMN H
(pU3KYJIBTYPHO-MACCOBBIX MEPONPHUATHH.
1. XapaxTepucTHKa CHOPTHBHBIX COPEBHOBAHUM U (PU3KYIBTYPHO-MACCOBBIX MEPOIPUSATHIA.
2. ®enepanpubiii 3ak0H 0T 04.12.2007 Ne 329-03 «O ¢usnueckoi KyJIbType U CHOpPTE B
Poccuiickoit ®enepaumm». OpraHuzanus CIHOPTUBHBIX MeponpusTuidl. VIHBEHT-
MEHEPKMEHT B CIIOPTE.
3. OcHoBHbIe TIOHATHS 3TUKU criopra. Fair Play. IIpodunaktika HapymeHud CIIOPTHBHOM
stuku (6opbOa ¢ fonmHroM B ciopte). BAJIA.
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4. O0beM yueOHOI JUCUMIIIIMHBI (BAPUATUBHbIH KOMIIOHEHT)

B CemecTphl
Bun yueOHOM paboTh aKajieM. ] v Vi
qacax
O61ast TpyA0€MKOCTh IUCHUIUIHHBI 1O 328 108 112 108
yueOHOMY TUIaHy
Konrakrhas padora (KP): 328 108 112 108
Jlexuuu (Jlek) 18 6 6 6
CamocrositesbHas padora (CP): 298 98 102 98
Bun xoHTpoOIIS: 3aueT / 9k3aMeH 12 3auer (4) 3auer (4) 3auer (4)
B CemecTphl
Bun yuebnoit paboTbl aCTPOHOM. I v VI
qacax
OO01mmast Tpy10eMKOCTh TUCITUTUTHHBI 246 81 84 81
10 y4eOHOMY IUIaHy
Kounrakrhas pa6ora (KP): 246 81 84 81
Jlexuunu (Jlek) 13,5 4,5 4,5 4,5
CamocrositesibHas padora (CP): 2235 73,5 76,5 73,5
Bux koHTpOIMIS: 3a4eT / 3K3aMeH 9 3auer (3) 3auer (3) 3auer (3)

4.4.3 IncuuniMHbI BADMATHBHOM 4aCTH (JIUCHHUILINHBI 110 BBHIOOPY)
AHHOTaUUs padoyeii MPOrpaMMbl AU CHUTLIHHBI
«DU3NKO-XMMHYECKHE OCHOBBI NIPOLECCOB € UCMOJIb30BAHMEM NPUPOIHBIX PeCypPCcOB»
(51.B.AB.01.01)

1. IMeap AUMCHMIIMHBI — O3HAKOMHUTBCS C TEPMOAMHAMHUYECKOM TeopHel pacTBOPOB
AIIEKTPOJIUTOB M DIIEKTPOXMMHUYECKUX IeTel (TaJbBaHMYECKUX SJIEMEHTOB), TIOHSATh OCHOBHBIE
KUHETHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XHMHUYECKHUX IIPOLIECCOB, POJib KaTajau3a i
XUMUYECKON TEXHOJIOTHH.

2. B pesyabrare
0akajaBpuaTa J0JI/KeH:

Obaaoams crnienyromumMu odmienpodeccruonanbHbiMu Komnerennusmu (OI1K):

- CIIOCOOHOCTBIO HCIOJB30BaTh OCHOBHBIE E€CTECTBEHHOHAYUYHBIE 3aKOHBI IS
MOHUMAaHHMsI OKPY’KaIoIIero Mupa u sisienuit mpupos! (OI1K-3);

- CMOCOOHOCTBIO OCYILIECTBJIATH TEXHOJOTHMUECKUI MpOLecC B COOTBETCTBUHU C
pETJIaMEHTOM W WCIIOJIb30BaTh TEXHUYECKHE CPEICTBA JJISi M3MEPEHHS OCHOBHBIX IapaMeTpoB
TEXHOJOTUYECKOT0 TpoLiecca, CBOUCTB ChIpbst U npoaykimu ([1K-1);

- CIOCOOHOCTBIO MPUMEHSITD COBpPEMEHHBIC METOIBI WCCIICTOBAHMSI
TEXHOJIOTHIECKUX TPOIECCOB M MPUPOAHBIX CpPEl, WCIOJIh30BaTh KOMIBIOTEPHBIE CPEICTBA B
Hay4JHO-MccieoBarenbekoit padore (ITK-14).

3namo:

- OTJIMYUTENTbHBIE OCOOCHHOCTH B OBEJICHUH PACTBOPOB 3JIEKTPOJIUTOB, CBSI3aHHbIE
C TMPOXOXKACHUEM IIIEKTPHUUECKOTO TOKa,;

- TEOPUIO FaIbBAHUYECKUX SIBJICHMUIA;

- TEOpUU KUHETUKH, IIYyTH TEOPETUYECKOro pacueTa CKOpPOCTeH XHMHUYECKUX
peaxkuil 1 OrpaHU4YeHUs B IPUMEHUMOCTH PAaCYETHBIX METO/IOB;

H3y4YeHHUs] JHCHUIUIMHBI O00y4Yyalummiics 10 mporpaMmme
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- OCHOBBI TEOpPHHM (POTOXMMHUYECKHX U LEMHBIX pEaKIHi, OCOOCHHOCTH UX
CTaJUINHOTO NPOTEKAHUS U YCIOBUS OCYLIECTBICHUS;

- OCHOBHBIE YEPTHI TOMOT€HHOI'0 U I'€TEPOre€HHOr0 KaTaliu3a, IPUYMUHBI YCKOPEHUS
XUMHYECKOIO IIpoliecca B IPUCYTCTBUM KaTaIM3aTOPA.

Ymems:

- IIPUMEHATh KOHJIYKTOMETPUYECKHE W IOTEHLUHOMETPUYECKUE HM3MEPEHUS Ui
orpezeNieHus] TePMOJAUMHAMUYECKUX (PYHKIMUNA XUMHUYECKUX PEaKLUN, KOHCTAHThI TUCCOLIUAIIHH,
IIPOU3BENICHUS paCTBOPUMOCTH, pH pacTBOpoOB U T.x.

- MPUMEHATh  TEOPETUYECKUE 3HAHMS U DKCIEPUMEHTAIbHBIE  METOJbI
uccienoBanusl (U3MUECKOW XUMHUHM U1 PEUIeHHs BONPOCOB, BO3HUKAIOIIUX MpPU H3yYECHUU
KUHETUKU XUMHYECKUX PEAKIIUH;

- [IPOBOJIUTh AHAIN3 M KPUTUYECKHU OLICHUBATH IOJYYECHHbBIE 3KCIEPUMEHTAIbHBIC
JIaHHbIe, 00001IaTh U JeaTh 000CHOBAHHBIE BHIBOJIBI Ha 0a3e MPOBEAEHHBIX OIBITOB.

Braoemy:

- KOMILIEKCOM COBPEMEHHBIX 3JIEKTPOXUMHUYECKUX METOJOB HCCIEAOBaHUS IS
OnpeIeJIeHUsI TEPMOJIMHAMHYECKUX XapaKTEPUCTUK 3JIEKTPOJIIUTOB U XUMUYECKUX PEAKIUN;

- METOAAMHU  OIpEACIICHHUs IOpsSAKa MW CKOPOCTHM PpPEAaKUUH, YCTAHOBJIIEHUS
JUMUTHPYIOIIEH CTAIUA U MEXAaHNU3Ma U3y4aeMON XUMUYECKON PEaKLINH;

- HaBBIKAMHUCOCTABJICHHS] TaJIbBAHUYECKUX OJEMEHTOB ISl LEJed OmpeneiaeHus
TEPMOJIMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PAaBHOBECHUS UCCIIEAYEMOM peaKkuu;

- 3HaHUSIMH OCHOBHBIX 3aKOHOB XUMHWYECKOM KWHETHUKH, BIIASHMS Pa3IMYHBIX
bakTopoB (TEeMIepaTypsl, AaBICHUS, KaTAIN3aTOPa) HA CKOPOCTh XUMUYECKON PEaKIIHH.

3 Kparkoe cogep:kanue JUCUUIITUHBI

PacTtBopsbl 3seKkTposMTOB. Onektpocratudeckas teopus JlebGas-Xiokkens. Pacuer
AKTUBHOCTH U CPEIHUX MOHHBIX KOA(P(PUIMEHTOB aKTUBHOCTHU CHJIbHBIX 3JIEKTPOIUTOB B
pa30aBIeHHBIX W KOHIIEHTPUPOBAaHHBIX PACTBOPOB M PACTBOpPaX YMEPEHHOH KOHLEHTPALHH.
VYaenbHas U MoJisipHasl 3JIEKTPUUECKHE MPOBOAMMOCTH. CKOPOCTh JBMXKEHHUS M MOJBUKHOCTH
noHOB. [IpenenpHbple MOJSPHBIE 3JIEKTPONPOBOJHOCTA MOHOB. 3aKOH HE3aBHCHMOIO JIBUKCHHS
noHoB Konbpayma. [IpumeHeHre n3MepeHuil 2JEKTPUUECKON POBOJUMOCTH AJIsl ONIPEAEICHUS
CTEMEHH U KOHCTAHTHI IUCCOLMALINN CITA0BIX JIEKTPOJIUTOB.

DJIEKTPOXHMHYECKHe cHucTeMbl (memu). BoO3HMKHOBEHME CKayka IOTEHIMaNa

HarpaHuie pasgena npoBoaHukoB  lu llpoma.  JIBoiHONM  3yieKTpuYecKkuil  CJOM.
ONEeKTpoABMKyIlass  CWIa  TaJbBaHMYECKOIO  AJIEMEHTA,  DJIEKTPOJAHBIM  MOTEHIUAL.
TepMoguHamuueckast TEOpHUS raJlbBaHUNYECKUX SIBJICHU, YpaBHEHHE HepHcra.

OnekTpoxumuueckass (GopMa OCHOBHOTO YpaBHEHHMs TEPMOJMHAMMKH, TEMIIEpaTypHBIH
koaurment DJIC. Dnexktpoast | wullpoma, razoBble W OKHCIUTETHLHO-BOCCTAHOBHUTEIIbHBIC
NIEKTPObI. THIIBI ralbBaHUYECKUX DJIEMEHTOB: XUMUYECKHE, KOHLIEHTPALIMOHHBIE, C IEPEHOCOM
u 6e3 nepeHoca. XMMHUYECKHE UCTOYHUKU TOKA, TOTIUBHBIE JIEMEHTHI.

Xumuyeckass KuHeTHKa. CKOpPOCTh XHMHUYECKOM pEAaKIMM, KOHCTaHTa CKOPOCTH,
MOPSAOK M MOJIEKYJISIPHOCTh peakiuu. Kunetuka HeoOpaTUMbIX peakuuil 1-ro, 2-ro, 3-ro u
HyjieBoro mnopsakoB. JuddepeHunanbHple U WHTETpajbHbIE METOJBI ONpPEIENCHHs MOpsAIKa
peakiuu. CroxHble peakiuu. [IpuHIMN HE3aBUCHUMOIO MPOTEKAHUS 3JIEMEHTAPHBIX pPEaKIIUi.
OOpartumMble, mnapajienbHble U IOCHEAOBaTeIbHbIE peakiuu 1-ro mopsaka. BrusHue
TEMIEpaTypbl Ha CKOPOCTb peakluH, NpuoOamkeHHoe npasuio Baut-I'odda. VYpasHeHnue
Appennyca, nuddepeHMaIbHas W UHTErpajbHble (OPMbI ypaBHEHUS. ODKCHOHEHIMAJIbHAs
dbopma ypaBHeHUSI AppeHuyca. DHEprusi akTUBALlMU U MPEAIKCIOHEHIIUAIBHBIA MHOXKHUTEb.

Teopun XUMHUYECKOW KMHETUKH: TEOPHsI AKTUBHBIX COYIAapEHHUM M TEOpHUs MEPEXOTHOIO
cocrossaust TIIC (akTUBHPOBAHHOTO KOMIUIEKCA). OHTAJBIUSA M DHTPONHUS AaKTHBAIIHH.
DoTOXMMHYECKHE peakuud. XUuMudeckue u (poTopuszndeckue CTaguy, BTOPHUHBIEC MPOILIECCHI.
Kuneruka doroxumuueckux peaknuil. CeHCHOMWIN3HpPOBAaHHBIE (POTOXMMUYECKUE PEaKIUU.
LlenHble peakIy, MEXaHU3MBI 3apOKACHUS, Pa3BUTUS U OOpbIBa menu. Hepa3BeTBieHHBIE U
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pa3BETBJICHHBIE LICMHBIE peakuu. DBeposATHOCTHas Teopus PA3BETBICHHBIX PEAKLHM.
IIpenenbHble ABICHMS B LICTTHBIX PEAKLUAX, HUOKHUN U BEPXHUH NPEAEIIbl BOCIUIAMEHEHUS.

Karanu3. ['omoreHHelii u rereporeHHbli Karanu3. (OCHOBHBIE 3aKOHOMEPHOCTU
KAaTaJIUTUYECKUX peakuui. BiausHue karaamsaTropa Ha TEPMOJMHAMUYECKUE U KUHETHUYECKHE
napaMmeTpsl peakiuu. CeleKTUBHOCTh KaTalu3aTopa, KaTaIUTUUECKas aKTUBHOCTb. | OMOT€HHBII
karanu3. CIuTHBIA U pa3[esIbHBIA MEXAaHHU3Mbl KaTAIMTUYECKOrO JEHCTBUSA. DHEPreTUUYECKUE
IarpaMMbl  B3aUMOJICMCTBUSL pEareHTOB ¢ KaTtaimu3aTopoM. OOmuil u  crenuguyuecKuii
KHCJIOTHO-OCHOBHOW  KaTaJIn3. Karanuz  komIulekcaMM ~ NEPEXONHBIX  METAJUIOB.
DepMEHTAaTUBHBIN KaTalnu3. l'eTeporeHHbI KaTaiu3. THUIBI TeTepOreHHBIX KaTaJIU3aTOPOB.
3aKOH JIEUCTBYIOIIUX MOBEpXHOCTEH. KnHETHKA reTepOreHHbIX peaKInid.

4 O0beM yueOHOH THCHUIIIUHBI

B 3aueTHbBIX B akanewm.
BI/II[BI y‘-IC6HOI>i pa6OTH eIUHHUIaX yacax
O0mas TpyA0EMKOCTb JMCIHHILIMHBI 10 Y4eOHOMY IVIAHY 6,0 216
KonraktHas padora(KP): 0,62 224
Jlexruu (JIek) 0,22 8
[Tpaktuueckue 3anstus (I13) 0,22 8
JlabopaTtopusie 3ansatust (J1ab) 0,17 6
CamocrositesbHasi padora (CP) 5,14 185
Bua koHTpOJIS: 3a4eT/IK3aMeH 0,24 IK3aMeH
(8,6)
B 3auerHbIX B actponom.
BI/II[BI y‘I@6HOI>i pa60TI>I €IUHHUIIaX yacax
O0mas TpPyA0EMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IVIAHY 6,0 162
Konrakthas patora (KP): 0,62 16,8
Jlexruu (JIek) 0,22 6
[Tpaktnyeckue 3anstus (I13) 0,22 6
Jlaboparopusie 3ansTus (J1ad) 0,17 45
CamocrositeanHas pa6ora (CP) 5,14 138,75
Buja konTpossi: 3aueT/3K3aMeH 0,24 IK3aMeH
(6,45)

AHHOTaUUs padoyeil MPOrpaMmMbl JUCUMIIIMHBI

«XUMHYeCKAs KHHETHKA OCHOBHBIX MPOLECCOB ¢ MCMOJIb30BAHNEM NMPHUPOAHBIX

pecypcos» (b1.B.JZIB.01.02)

1 Heab AUCHMILVIMHBI — OBIAACTh 3HAHUAMU OO0 OCHOBHBIX KHHETUYECKUX
3aKOHOMEPHOCTSIX TPOTEKAHWS XMMHYECKUX TMPOIECCOB, TMYTAX BBISIBICHUS METOIOB,
MO3BOJISIIOIINX YCTAaHABIMBATH MPUPOY CKOPOCTh-ONPEACIISIONIE CTaAuN U AeNaTh BBIBOJBI O
BO3MOYKHOM MEXaHU3M€ PEaKIINH, TOHUMATh POJIb KaTalln3a Il XUMUIECKON TEXHOJIOTHH.

2 B pesyabraTe u3yYeHHs [IUCHMIJIMHBI O0y4Yawluiica mo mporpaMmme
0akajlaBpUaTa J10JIKeH:

Obaaoams crnenyromumu odmienpodeccruonanbHbiMu Komnetennusmu (OI1K):

- CIIOCOOHOCTBIO HCTIOJB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI IS
MOHUMAaHHMsI OKPY’KaIoIIero Mupa u sisienuit mpupos! (OI1K-3);

- CIIOCOOHOCTBIO OCYIIECTBIISATh TEXHOJOTUYECKUI MPOIECC B COOTBETCTBUU C
pErjlaMeHTOM M HCHOJIb30BaTh TEXHUUYECKHE CPEACTBA Il U3MEPEHUsS] OCHOBHBIX MapameTpoB
TEXHOJIOTHYECKOTO MPOIecca, CBOMCTB ChIphs U mpoaykiuu (ITK-1);

- CIOCOOHOCTBIO MPUMEHSTD COBPEMEHHBIE METO/IbI UCCIIeI0BaHUS
TEXHOJIOTMYECKHUX MPOLECCOB M MPUPOIHBIX CPel, HCIOJIb30BaTh KOMIIBIOTEPHBIE CPEICTBA B
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Hay4HO-MccieoBarenbekoit padore (ITK-14).

3namo:

- OCHOBHbIE KUHETUYECKNE 3aKOHOMEPHOCTH ITPOTEKAHUS XUMUUECKUX PEAKILINM;

- TEOPUH XHMHUYECKOM KHHETHKHM, IIyTH TEOPETHYECKOIO pacdera CKOpPOCTEH
XUMHUYECKHUX PEAKLIMHA U OTPAHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOZOB;

- OCHOBBI TEOPHH (OTOXMMHMYECKMX M LEMHBIX PEaKLui, peakuuil B pacTBOpax.
O0COOEHHOCTH MX CTaJMWHOTO NPOTEKAHUS U YCIOBUS OCYILECTBICHUS;

- OCHOBHBIE€ 4E€PThl TOMOT€HHOTO U I'€TEPOr€HHOr0 KaTalau3a, IPUYUHBI YCKOPEHUS
XUMHUYECKOI0 IIpoLecca B IPUCYTCTBUU KaTalu3aTopa.

Ymems:

- IPUMEHATh  TEOPETUYECKHME  3HAHHUA U OKCIIEPUMEHTAIbHBIE  METOAbI
UCCIIEIOBaHUS (PU3UYECKOM XUMUHU JJISi PEIICHHS BOIPOCOB, BO3HUKAIOUIMX MPHU H3YYCHUU
KMHETUKH XMMHYECKHUX PEaKIIHii;

- HaXOJUTh CKOPOCTh U YCTAHABJIMBATh MOPSII0K XMMUUYECKOM peakluu;

- MIPOBOAUTH aHAJIN3 U KPUTHUUECKHU OLIEHHWBAThH IOJYYEHHbBIE IKCIIEPUMEHTAJIbHBIC
JaHHbIe, 0000IIATh U JeNaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBENEHHBIX OIBITOB.

Braoemy:

- 3HAHUSAMHU OCHOBHBIX 3aKOHOB XMMHMUYECKON KHHETHUKH, BIMSHHS pPa3IMYHbIX
(dakTopoB (TEeMneparypsl, JaBICHUS, KaTaau3aTopa) Ha CKOPOCTh XUMHYECKOW peaKIilnu.

- KOMIIIEKCOM METOJIOB OIIPEAEICHUS MOPSAKA U CKOPOCTU PEAKLINY;

- [IO/IXO0JIaMU JUIsl YCTAHOBJICHUS TUMUTHPYIOIIEH CTaIUN U MEXaHU3Ma U3y4yaeMon
XUMHYECKOW PEaKIUU.

3 Kpartkoe copep:kaHue M CHUIIIAHBI

Xumuyeckasi KuHeTHKa. CKOpPOCTh XUMHUYECKOW peaklMH, KOHCTaHTa CKOPOCTH,
HOPSIOK U MOJIEKYJISIPHOCTh peakiuu. KuHernka HeoOpaTumbIX peakuuil 1-ro, 2-ro, 3-ro u
HYyJIeBOTO TopsAAKoB. JuddepeHunanbHble U HWHTErpajbHbIE METOJbl OIpeNeieHHs] MOopsaKa
peakuuu. Crnoxsbsle peakiuu. [IpuHIMN HE3aBUCUMOIO NMPOTEKAHMS DJIEMEHTAPHBIX PEaKIIMM.
OOpatumble, mnapaieldbHble U IOCIENOBaTeNbHbIE peakiuuu 1-ro mnopsaka. [lpuHnmn
JTUMUTHPYIOIIEN CTaANH MOCIIEI0BATEIbHON XUMUYECKON peakinu. MeTo KBa3uCTallMOHAPHBIX
KOHIEHTpalui, o0nacTe MpUMEeHEeHUs. BiusHue TeMmmeparypbl Ha CKOpPOCTb peakluHu,
npubnmxkenHoe mnpaswio Banr-I'opda. VYpaBHenue Appenuyca, auddepeHuuanbHas u
MHTETpaJIbHbIE (OPMBI ypaBHEHUS. DKCIOHEHIMAIbHAS popMa ypaBHEHUs] AppeHunyca. DHeprus
AKTHUBALIMU U MPEIIKCIIOHEHINAIbHBIA MHOKUTEID.

Teopun XUMHUYECKOW KMHETUKH: TEOPUs aKTUBHBIX COYJApEHUN U TEOpHs MEPEXOJHOrO
cocrosanusi TIIC (akTuBHpoBaHHOro Komiuiekca). OcHoBHble mnonoxeHus TAC, mMexaHU3M
akTuBaluMu Moiiekyn. KoHcraHTa ckopocTu OMMOJeKyIspHOW peakuuu. dusnueckuil cMbICT
IIPEIIKCIIOHEHIIMAIBHOTO MHOXHTENS W DHEPrUM aKTUBAllMM B paMKax TEOPUM AKTHBHBIX
coynapenuii. Crepuueckuii paxTop, HEOOXOIUMOCTH €ro BBEJCHNS B KHHETHIECKOE YPAaBHECHUE
peakuuu. JlocToMHCTBA W HENOCTaTKM TEOPUM AKTHBHBIX COyJIapeHMd. MexaHusm
MOHOMOJIEKYJISIPHBIX Ta30BbIX peaknuid B pamkax TAC. Cxema Jluanemana. Teopus
nepexonHoro cocrosHus (aktuBupoBaHHoro komruiekca)(TTIC wumm  TAK). OcHoBHbIE
nonoxenus TIIC, knHeTnueckas cxema peakuuu. AKTUBUPOBAHHBIN KOMIUIEKC U €r0 CBOMCTBA.
[ToBepxHOCTh mOTEHIMATBHON »Hepruu. KoopauHara peakuuu, npoduib MYyTH pPEaKIUH,
SHEprus aKTUBAaLUU. OHTaIbIUA u SHTPOMHUS aKTUBaIUU. HcTtonkoBanue
IPEIPKCIIOHEHIINAIBHOTO MHOXKHTENS U CTEPUUECKOro (hakTopa B paMKax TE€OPUHU MEPEXOTHOTO
COCTOSTHUS. JI0CTOMHCTBA U HEJJOCTATKU TEOPUH.

DoToXUMHUYECKHE peaKkIuu. Xumuyeckue u (oTodu3nueckue CTaauH, BTOPHYHBIE
nporeccel. Kunernka goroxumuueckux peakuuid. CeHcHMOMIM3MpOBaHHBIE (OTOXUMHUYECKUE
peakuuu. llemHble peaknuM, MEXaHM3Mbl 3apOXAEHUS, PAa3BUTHUA M OOpbIBA LEMH.
Hepa3sBeTBieHHbIE U pa3BETBICHHBIE LIETIHBIE peakluu. BeposTHOCTHas Teopusl pa3BETBIECHHBIX
peakuuid. IlpenenbHble SBICHUS B UEHHBIX PEAKIUSAX, HUKHUA M BEPXHUH MPEIEIb
BocriaMeHeHust. . OCOOEHHOCTH MPOTEKaHUs XUMHUECKUX peakiuil B pactBopax. KierouHsrit
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s dexT. Kunernueckas cxema npoTeKaHust OMMOJIEKYIISIpHON peakuuu B pactBope. [Ipenensabie
cllyyau TpoTekaHus peakuuu. beictpeie (a1 dy3nOHHO-KOHTPOIUPYEMbIE)  pPEaKIIUH,
T Yy3MOHHBIN TIpenen KOHCTaHThl CKOPOCTH peaknuu. YpaBHeHHe bpencrema-breppyma.
Kunernka MOHHBIX peakuuid B pacTBopax. BnusHue HMOHHOW CHIIBI pacTBOpa Ha CKOPOCThb
peakuuii ¢ y4yactueM HOHOB. MakpokuHetuka. Ponb nuddysmn B KMHETHKE TeTepOTreHHBIX
peakiuii. Paznnunple pexxuMbl TPOTEKaHUs peakuil (BHEIIHAS KUHETUYeCcKask 001acTh; 001acTu
BHEIITHEW U BHyTpeHHel nuddy3un).

Karamm3. ['oMoreHHelii u rereporeHHbii Kataiu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJIUTHUUECKUX peakuuil. BiausHue karanuzaTopa Ha TEPMOJMHAMHYECKHE M KMHETUYECKHUE
napaMmeTpsl peakiui. CeleKTUBHOCTh KaTalu3aTopa, KaTaluTHYecKas akTUBHOCTh. | OMOT€HHBII
katanu3. CIuTHBIA U pa3fesbHbI MEXAaHU3Mbl KaTAIMTUYECKOIO JEHUCTBUSA. DHEPreTHUECKUE
quarpaMMmbl  B3aUMOJEHMCTBHSI peareHToB ¢ KaTanuzaropoM. OOmmii u crneuuduueckuit
KHCJIOTHO-OCHOBHOM ~ KaTaJlu3. Karanuz  xommiekcaMu  IEPEXOJHBIX  METAJUIOB.
@®epMeHTaTUBHBINM KaTanu3. ['ereporeHHb Kartanu3. THUIBI TeTepOreHHBIX KaTaau3aTOpOB.
3aKkoH JeicTByroluX noBepxHocreil. Kuneruka rereporeHHsix peakuuid. Teopun karanusa.

4 O0beM yueOHOi 11 CHMIJIMHBI

B 3aueTHBIX B akagewm.
Bunsr yue6HoI paboThI eIMHULIAX qacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 110 Y4€0HOMY IUIAHY 6,0 216
KounraktHas padora(KP): 0,62 22,4
Jlexmu (Jlek) 0,22 8
[Tpaktuyeckue 3anstus (I13) 0,22 8
JlaGopaTtopHsbie 3ansatus (J1ab) 0,17 6
CamocrositesibHas padora (CP) 514 185
Bujx koHTpoJs: 3aueT/IK3aMeH 0,24 IK3aMEeH
(8.6)
B 3aueTHbIX B actponom.
Bunasr yue6HOM paboThI eAMHUIIAX gacax
O01mas Tpya10eMKOCTh JUCHUILIUHBI 10 Y4eO0HOMY ILUIAHY 6,0 162
KonTaktHas padora (KP): 0,62 16,8
Jlexmm (Jlek) 0,22 6
[Tpaktnueckue 3anstus (I13) 0,22 6
JlaGopaTtopusbie 3ansatus (J1ab) 0,17 4,5
CamocrositesbHas padora (CP) 5,14 138,75
Bujx koHTpOJIS: 3a4eT/IK3aMeH 0,24 IK3aMEH
(6,45)

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
"UHcTpyMeHTAJIbHbIE METOAbI XHMHUYECKOI'0 AHAJIN3A B OXPAaHe OKPYKAIOLIEeH cpelbl U
PalMOHAILHOM HCIO0JIb30BaHNU MPUPOAHbIX pecypcoB" (B1.B.[1B.02.01)

1 eab AUCHUIIMHBI - TpUOOpeTeHNe 00yUYaIOIUMUCS 3HAHUM TI0 OCHOBHBIM I'pYIIIIaM
METO/I0B XMMHYECKOT0 aHalu3a, Hauboyiee LIMPOKO MPUMEHSIEMbIX B IMPOMBIIUICHHOCTH U
HCCIIEIOBATENbCKOM paboTe, a TakKe KOMITETEHIIUH, HeOOXOIMMBIX XUMUKAM-TEXHOJIOTaM BCeX
CHeLHaTbHOCTEN /IS peIlieHHs] KOHKPETHBIX 3a/1a4 XUMHUYECKOTO aHaIN3a.

2 B pe3yabrare H3yYeHHMsl AUCHMIUVIMHBI oOOy4yamouuiicss 10 mNporpamMmme
0akaJiaBpHaTAa J0JI/KEH:

Obnadams cnenyronumu ipodeccruonanbabpiMu KoMmetreHusamMu (I1K):
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- CHOCOOHOCTBIO TPUMEHSTH COBPEMEHHBIE METO/bl HCCIICIOBAHUS TEXHOJIOTUYECKUX
MPOLIECCOB M NPUPOAHBIX CpEl, MCIOJIb30BaTh KOMIIBIOTEPHBIE CpPEJICTBA B HAYy4HO-
uccienoBarenabckoit padore (I1K-14);

- CHOCOOHOCTBIO IJIAHUPOBATh OSKCIEPUMEHTAIBHBIE HCCIEAOBAHUSA, IOIYYaTh,
00pabaTbIBaTh U AaHAJTM3UPOBATH MOJydeHHbIC pe3yibTathl (I1K-15).

3namo:

- TeopeThuecKre OCHOBBI MeT0/10B UMXA;

- Tporiecchl HOPMUPOBAHUS AHATUTHYECKOTO CUTHAIA B pa3nudHbix UMXA;

- paccMOTpeHHUE MPUHIIUIIOB U3MEPEHUH B CTaHAAPTHBIX IPUOOpPaAX;

- ocHoBbl MeTposoruu UMXA B cooTBercTBUU ¢ pekomeHaauusamu MHOITAK.

Ymemo:

- MPUMEHATh MPUOOPETEHHBIE TEOPETHUUYECKHE 3HAHWSA U TMPAKTUYECKUE HABBIKU B
npodeCCHOHATBHOMN IeATENFHOCTH [T PEIICHUS KOHKPETHBIX XUMHUKO-aHATMTHYECKHUX 3a/1ay;

Braoemy:

- merogonorueii UMXA, HIMPOKO HCHOJIB3YEMBIX B COBPEMEHHOM aHAJIUTHYECKOU
MIPaKTHUKE;

- CUCTEMOM BbIOOPA METO0/1a KAUECTBEHHOT'O U KOJIMYECTBEHHOI'0 XMMHUECKOI0 aHaJIN3a;

- OLIEHKOM BO3MO>KHOCTEN METO/1a aHAJIN3a;

- OCHOBHBIMHU CIIOCOOAMM METPOJIOTUYECKON 00pabOTKH pe3ysIbTaTOB KOJIUYECTBEHHOIO
XUMHUYECKOIO aHaIu3a.

3 Kparkoe cogep:kanue JUCUHUNITUHBI

Ob6mas xapakrepuctuka MMXA. OcHOBHbIE MCTOYHUKU MOTPEUIHOCTEH PE3yIbTaTOB
aHaiM3a U crocoObl ux orneHku. OueHka npeaena 0OHapYKEHUs C UCTIOIb30BaHUEM (OPMYJIBI
Kaiizepa u craHapTHOro OTKJIOHEHHSI MUHUMAJBHOTO JeTekrhupyemoro curHana no MIOITAK.
JluneiHbIN AUana3oH onpeaenseMblx KoHIeHTpaui. CtannapTHble 00pa3sl cocTaBa. OCHOBHbBIE
AHAJTUTUKOMETPOJIOTUYECKUE XAPAKTEPUCTUKU METOZOB U PE3Yy/IbTAaTOB aHAIN3a, CHOCOOBI MX
OLICHKHM: TMpeaen OOHapyXeHUs, KOI(P(GUIMEHT 4YyBCTBUTEIBHOCTH, TpaHMIIBl JHMalla30HOB
OIpEAEIAEMBIX COACPKAHUM, CENIEKTUBHOCTD, IPELIU3MOHHOCTD, IIPABUIIBHOCTD, SKCIIPECCHOCTD.
MeTtonasl mpo6o0TOOpa, pa3aesieHus: U KOHIIEHTPUPOBAHUS BEILIECTB.

Metononorus UMXA. Tlpuemsl KOTUYECTBEHHBIX M3MEPEHUH (METOJ] Ipa ynpOBOUYHON
3aBUCHUMOCTH,. BHEIIHEIO0 W BHYTPEHHEro CTaHAapTa, METOJ J[100aBOK). AHaJIUTHYECKHUE U
METPOJIOTHUECKUE XaPAKTEPUCTUKU PAa3IMYHbIX WHCTPYMEHTANbHBIX MeTonoB. [loHsTHEe 00
aTTecToBaHHOM Merozauke. [IpoGnembl BbiOOpa merona aHanu3a. OOOOIIEHHBIE CBEAECHUS O
I'OCT P UCO 5725 (2002).

OOmiass  xapakTEepUCTHUKAa  CICKTPAJIbHBIX  METOAOB  aHanm3a. Kriaccudukarus
CHEKTpPAIbHBIX METOAOB aHanu3a. lloidydeHne XMMMKO-aHAJIUTHUYECKOM HWHGPOpMalUu Mpu
B3aMMOJICHCTBUM 3JIEKTPOMAarHUTHOTO H3JIyYE€HHUsl C BEIIECTBOM. ATOMHas U MOJEKYJSpHas
CHEKTPOCKOMuUs. AGCOPOIIMOHHBIE M SMUCCHOHHbBIE METObI aHAIH3a.

ATOMHO-?MHUCCUOHHBIM CIEKTpalbHBIA aHanu3. TeopeTuyeckue OCHOBBI AaTOMHO-
HMHCCHOHHOTO CHEKTPAIbHOTO aHaiu3a. McTouyHMKM BO30YXIeHHs crekTpoB. KauecTBeHHas
XapaKTepUCTHKA AHAJTUTHYECKOro CHUrHajia. MHTEHCHMBHOCTH CHEKTPaJbHBIX JIMHUN Kak Mepa
coJepKaHusl dyieMeHTa B mpobe. DakTopbl, BIUAIOIMINE HAa HMHTEHCHBHOCTH CHEKTPAIBbHBIX
nuaui. CHoekTpaibHble MNPUOOPHI W CIOCOOBI  PETHUCTpAIMU  CIEKTpa. pacmudpoBKa
HYMHCCHUOHHBIX CIIEKTPOB U UACHTU(PHKAIIMS SIEMEHTOB IO UX CIIEKTPaM. ATOMHO-3MHCCHOHHBIN
aHaJIU3 C MHIYKTUBHO CBSI3aHHOM IazMoi. KonnuecTBeHHBIM aHamn3. ATOMHO-3MHCCHOHHAs
¢doromeTrpus miaaMeHu. ['a30Bble MIaMeHa Kak BHJIbl HU3KOTEMIIepaTypHO M1a3Mbl. biiok-cxema
mIaMeHHoTo (oToMeTpa. BO3AMOKHOCTH METO/Ia M €ro orpaHuyeHuss. AHHOHHBIM U KAaTHOHHBIN
s dexter. O6IacTu MPUMEHEHUS.

ATtoMHO-abcopOnmonHast  cnektpomerpus. OOmas  xapakTepucTHKa MeTojga |
aHAJTUTHYECKOTO cUrHaia. Iloromnienne 3IeKTpOMarHuTHOTO U3ITy4eHUsl CBOOOTHBIMU aTOMaMHU.
brok-cxema mpubopa. McTtounuku MoHOXpomatmueckoro uaimydeHus. CrocoObl aTOMH3aIuu
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npoObl. CpaBHEHHE AaHATUTHYECKUX XapaKTEPUCTHK METOJOB aTOMHOI abcopOIMM M aTOMHOM
SMHUCCHH.

AHanuThueckass MOJIEKYJISIpHAsi CIEKTPOCKONMs. MeToapl ONTUYECKON MOJIEKYIISIPHON
CIIEKTPOCKOINHU. XapaKTEPUCTUKA aHATUTUYECKOro curHaia. [lornomenue 3eKTpoMarHuTHOTO
U3JIIyYEHUS] MOJIEKYJaMH. DJEKTPOHHBIE MEPEXOAbl U CHEKTPHI MOIJIOLIEHUS MOJIEKYJ. 3aKOH
byrepa-Jlam6epra-bepa. Monsapasiii koddduiment noriomenns. CeKTpopoTOMETPUISCKUN 1
doromerpuueckuii ananu3. ONTUMU3AUS YCIOBUN aHATUTUYECKUX orpenesneHuil. OTKIIOHEHUs
oT 3akoHa byrepa-JlamOepra-bepa. Anmaparypa uist cieKTpo- U (POTOMETPUIECKUX U3MEPCHHIA.
To4yHOCTH pe3ynbTaToOB (oTOMETpUUYecKHX onpeaeneHuid. uddepeHunansaas ¢GoToOMeTpHUs.
MeTtob! crieKTpo(hOTOMETPHUUECKOTO TUTPOBAHUSI.

Onyopumerpudeckuit ananus. [Ipupoma aHaMUTUYECKOro cuUTHaNA (IYOPECUEHIIUU U
dochopecuenunn. KBaHTOBBIE U 3HepreTHueckuili BbIXOJbl. DakTopbl, BIUAIOLIME Ha
UHTCHCUBHOCTh  (hayopecueHiuu. TemmepaTypHoe€ W KOHICHTPAIMOHHOE  TYIICHUE
dyopecueHIIMN. 3epKaibHAas CUMMETPHS CIEKTPOB MOTJOMIEHUS M MCIyCKaHUs (IIPaBHIIO
JlesmmHa). 3akoH BaBmioBa. Cxema QuryopuMeTpUUECKUX H3MEpeHHid. BrIOOp mepBUYHOTO U
BTOPUYHOTO CBETOQMIBTPOB. [ pagynpoBoUYHast 3aBUCUMOCTD U KOJIMYECTBEHHBIN aHAIU3.

TypOuaumerpudecknii W HedeloMEeTpHYECKH MeToAsl aHanu3a. PaccesHue cBera
JUCIIEpCHBIMM  cucTeMaMu. CBsI3b  ONTUYECKOM IUIOTHOCTH JIMCIIEPCHOM CHUCTEMBI €
KOHIICHTpanuei onpenemnsemoro BemectBa. Ko dumment myrnoctu cucremsl. Teopernueckue
OCHOBBI TypOugumMeTpuu u Heenomerpuu. YpaBHenue Pases. CpaBHUTENbHAS XapaKTEPUCTHKA
AHAJTUTHYECKUX CUTHAJIOB B TypOuamMeTpuu u Hedenomerpun. TpeOoBaHuUs, MPEIbIBIIEMbIC K
HCIIOJIb3YEMbIM AHAIUTUYECKUM PEAKIIUSIM.

OO0mmas XxapakTepuCcTHKa JJICKTPOXHUMHUYSCKAX METOJIOB aHAlM3a W WX Kiaccuukarus.
Knaccudukanus >71eKTpoOB B AJIEKTPOXMMHUUYECKUX MeTonax aHanuza. [lomspuszyembie u
HENoJISIpU3yeMble 3JIeKTpoibl. Vcronb3yeMble XUMUYECKHE M DJIEKTPOXUMHUYECKHE pEeaKIMH,
TpeOOBaHus, MPeIbABIIEMbIE K ’TUM peakuusiM. Boamoxxnoctu OXMA.

Kongykromerpuss u KOHIyKTOMETpHuYeckoe THUTpoBaHue. OOmas XapakTepUCTHKa
METOJa. AHAINTUYECKUH CUTHAI B  KOHJIYKTOMETPHM. YJelbHas M DKBHBAJICHTHas
ANEKTPONPOBOJHOCTh  PAacTBOPOB  3AneKTposutoB.  [loaBukHocTe  moHOB.  [Ipsmas
KOHIAYKTOMETpUS M KOHIYKTOMeTpuueckoe TuTpoBaHue. Kpusble tutpoBanus. @Daktopsl,
BIMSIOUIME HA BHUJ KpUBBIX THUTpoBaHuUs. [IpuHIMNManbHAas CcXeMma YCTAHOBKU JUIS
KOHAYKTOMETPUYECKUX H3MEPEHUM, MCIOIb3yeMbIE DJJIEKTpOJbl. Bo3MoxHOCTH MeToja.
IIpumeps! onpenenenuii. BeicokouactoTHoe TUTpOBaHKe. Bo3mokHOCTH MeToAA.

[ToreHnMOMETPUSA M MOTEHUNOMETPUYECKOE TUTpOBaHME. MHIMKATOpHBIE IEKTPOABI U
ANEKTpOAbl cpaBHeHUs. [loTeHIMan »JeKTpoja KaKk aHAJIUTUYECKUd curHai. HMoHomerpus.
JonHanoBckuid u  auddy3uoHHbl  nmoTeHmuansl.  Kiaccudukamus — HMOHOCENEKTHUBHBIX
ANeKTpoaoB. YpaBHeHne Hukonbckoro-On3enMana. MeToabl KOJTMYECTBEHHBIX ONPEICTECHUN 1
ycioBus ux npuMeHenus. [Ipsamas norenuuomerpus (pH-merpust, nonomerpus). Bosmoxnoctu
MeToqa. Meronbl TuTpoBanus. O6paboTka KpUBBIX MOTEHIIMOMETPUYECKOTO TUTPOBAHUS.

Bonbramnepomerpudeckue Metoabl aHanusa. Knaccuueckas mnomnsiporpadus. IMomspo-
rpammsel. MHTepnperanus nossiporpaMM. OCTaTOYHBIA M KOHJIEHCATOPHBIM TOKH. YpaBHEHHE
nonsiporpaduueckoit  BomHbl  [eiipoBckoro-MnpkoBuua.  [loTeHIMan  MOMYBOJHBI  Kak
KayeCTBEHHasl  XapaKTepUCTHKAa AHAIUTUYECKOr0 CHUTHaja. Bpibop #  Ha3HaueHue
nojsiporpaduueckoro ¢ona. Ilpenenvuplii  nup@y3HOHHBIH TOK Kak KOJMYECTBEHHAs
XapaKTepUCTHKAa AaHAJIUTUYECKOro CUTHala. AmmnepomeTpuyeckoe TuTpoBaHue. OoOmias
XapakTEepUCTHKa METOJa U AHATUTHYECKOro CHUrHasia. BwIOOp ycrmoBuii ammepomMeTpHuecKuX
u3Mepenuil. [IpuHIMNManbHas cxeMa aMIepoOMETpUYEcKoro TUTpoBaHus. KpuBble TUTpOBaHUS.
ITpriMephl MPaKTUYECKOTO UCIIOJIB30BAHNS METO/1A.

Kynonomerpuueckuit meron ananuza. Kiaccudukamuss MeETOJOB KyJTOHOMETPHUH.
KonuuecTBo nayieKTpuyecTBa Kak aHAJIWTUYECKUN curHal. llpsmas KyJoHoOMeTpus U
KYJIOHOMETPUYECKOE THUTpoBaHUE. Pacuer KoinMyecTBa 5SJIEKTPUYECTBA, 3aTPAYCHHOrO Ha
AIIEKTPOXUMHUYECKYIO peakiuio. KymoHoMmeTpuueckoe TuTpoBaHue. BrIOOp TOKa 3JeKTponu3a.
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[TpyHuMNUanbHas cXxeMa YCTaHOBKM JI KyJIOHOMETPUYECKOro TUTpoBaHus. lIpakTmueckoe
IPUMEHEHHE METo/a. DJEKTporpaBUMETpUUecKuil aHanu3. OO0Ias XapakTepucTUKa MeToaa U
AQHAIUTUYECKOTO CUTHAJIA.

OOmast xapakTepuUCTHKa XpoMaTorpapuueckux MeTonoB. TeopeTuueckue OCHOBBI
xpomarorpaduyeckux MetonoB. Xpomarorpamma. [lapamerpsl ynepxkuBanus. KauecTBeHHas u
KOJINYECTBEHHAsI XAPAKTEPUCTUKH aHAJUTMUYECKOI'O CHTHajla B KOJOHOYHOM Xpomarorpaduu.
OU3MKO-XMMUYECKHE OCHOBBI XpomaTorpaduueckoro mpouecca. Knaccudukanus MeTomoB
Xpomarorpauu Mo arperaTHOMy COCTOSIHMIO (a3, 10 MEeXaHU3My pa3JeleHuss U Crocoly
opopmuenus mporecca. CreneHb pa3feleHUs W KpUTepuil cenekTuBHOCTU. Kpurepuit
paspenenusa. Ontumuzanus IpoueccoB pasneneHus cMecedl  BemiectB.  Koadduuument
pactipenenenusi. OcHoBHOe ypaBHeHHe Xpomatorpaduu. CBs3b (OpMBI BBIXOJHON KPHBOW C
U30TEPMOM  paclpelesieHus B KOJIOHOYHOM xpomarorpadguu. BbicoTa, 5SKBHBalleHTHas
TeopeTudeckoi Tapenke. Knnerndeckas teopust xpomarorpaduu. YpaBaenue Ban-Jleemrepa.

[NazoxxuakocTtHas xpomatorpadus. O6mas xapakrepuctuka meroaa. IlpunHnunuanbHas
CXeMa ra3oBoro xpomarorpadga. Y cTpoiicTBO U Ha3HaueHHUE y3i10B XpomaTorpada. TpedoBanus,
IpebsBsieMble K HEMOABMKHOW UM MOJABMXKHOM (a3am. JlerekTopsl. MeToabl uaeHTU(PUKALUT
BEIIECTB B Ta30BOH xpomarorpaduu. MaeHTuUKAIs KOMIIOHEHTOB pa3/esieMbIX CMecel ¢
IOMOILBIO JIOTApU(PMHUUECKUX HMHJIEKCOB yaepkuBaHUs. CrocoObl KOJIMYECTBEHHOI'O aHAJIN3a.
[TprMepbI MPaKTHYECKOTO UCTIONB30BAHUS Ta30BOH XpoMaTorpadu.

XKunxoctHas xpomarorpadus. Knaccupukanus MeTo10B )KUAKOCTHONH XpoMaTorpaguu.
Ocobennoctn  BOXX. [lpunnunuanpHas cxemMa IKHIKOCTHOTO Xpomarorpada. Tumsl
nerektopoB B BOXKX. XXunkoctnoaacopommonnas BOXKX. HopmanbHo-(]a3oBelil 1 oOparieHo-
(a30BbIl BapUaHTHI: COPOCHTHI, IIIOEHTHI, pa3jeisieMble BellecTBa. Y paBuenne Hokca. Metobl
UJCHTU(QUKAIMK BELECTB M KojauuecTBeHHOro anaiauza B BOXKX. [Ipumeps! mpakruyeckoro
ucnons3oBanuss BOXKX. PacnpenenutenpHas OymakHas xpomartorpadus. KauecTBeHHas u
KOJINYECTBEHHAs] XapaKTePUCTUKU aHAIUTUYECKOro curHaia. O6macTe npumeHeHus. lenb-
xpomatorpadus. IlogBuxHas u HenmoaBwkHas (as3pl. OOlIee ypaBHEHHE, OINUCHIBAIOIIEE
npoiiecc refp-xpomaTtorpadun. BosmoxHocTu renb-xpomarorpaduu. [Ipumepsl npakTudeckoro
ucnonbp3oBaHus. MonooOMeHHass U HoHHas xpomatorpadus. TpeboBaHus, IpeabsIBIsEMble K
peakuusM HOHHOro obmeHa. OcobeHHocTH HOHOOOMEHHOW xpomarorpaduu. KoncraHTa
HOHHOTO oOmeHa. M3otepmbl monHoro o6mena. Katmonutsl um aHuoHuTH. Kosdduument
cenexktuBHOCTH. MoHHas xpomarorpadus. biaok-cxema nonHoro xpomarorpada. Pazaenstommue
Y KOMIICHCAIIUOHHBIE KOJIOHKU. AHAJIIUTUYECKHE BO3MOXXHOCTH METO/Ia.

ABTOMaTMYECKMH W aBTOMATHU3MPOBaHHBIM aHanu3. Jlpyrue MeTOApl aHanIM3a.
JuckperHble aBTOMaTH4eCcKHe aHanu3artopsl. [IpmHnmn nerictBus. HempepbIBHBIN NPOTOYHBIN
aHaM3 U TOPOTOYHO-WHXKEKIMOHHbIM aHanu3. [loHsatne o0 aHanMTHYeCKOM  Macc-
criektpomMeTpuu. CyIHOCTh METO/Ia. AHAIN3 OPTAaHUYECKUX BEIIEeCTB. DJIIEMEHTHBIN aHAJHU3.

4 O0beM yueOHOi T CHMIIJIMHBI

. B 3aueTHEBIX B akanem.
Bunsl yueOHoI paboThI
eIMHUIIAX Jacax
Oo6mas TPyA0eMKOCTh TUCIHHIJIMHBI 0 Y4e0HOMY IJIaHy 3,0 108
KonrakTHas patora (KP): 0,33 12,2
Jlexmm (Jlek) 0,11 4
Jlaboparopusbie 3ausTus (J1ab) 0,22 8
CamocrositeanHas pa6ora (CP) 2,56 92
Bua koHTposs: 3a4eT / 3K3aMeH 3a4er ¢
0,11 .
onenkoii(3,8)
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o B 3auerHbIx B actponom.
Bunsl yueOHoI paboThI

eIMHULIAX Jacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 3,0 81

KonraktHas pa6ora (KP): 0,33 9,15
Jlexiuu (Jlek) 0,11 3
Jlaboparopusbie 3austus (J1a0) 0,22 6
CamocrositesibHas padora (CP) 2,56 69

Bup xouTpoJsi: 3a4er / 3k3amMeH 3a4er ¢
0,11 OLIEHKOM
(2,85)

AHHOTauus padoyeii MporpaMMsbl JUCIUTLIMHBI
«/lonorHUTEIBHBIE IJIABbl AHAJTUTUHYECKOI XUMUM B OXPaHe OKPY Kaloleil cpeabl U

PAIMOHAIBLHOM HCIOJIH30BAHUHU JHepreTuieckux pecypcon» (b1.B.JIB.02.02)

1 Ieablw AUCHUILUIMHBI SBISETCS (QOPMUPOBAHME UETKUX MPEICTABICHUN O
NPaKTUYECKOM MCIOJIb30BAaHUN XUMHUYECKOTO 3HAHUS JJIi COBPEMEHHOTO XMMUYECKOTO aHAIN3a
KaK CpeJCTBa MOJyUYEHUS XUMHUYECKOW HH(OpPMALUU, COBPEMEHHBIX IMOAXO0AaX K PEHICHUIO
aKTyaJbHBIX 33J1a4 B aHAIM3€ PA3INYHBIX O0BEKTOB.

2 B pe3yabrare wu3ydYeHMs AUCHMILVIMHBI OOy4YawIIuiics 1O NporpaMmme
0akajaBpuaTa JI0JI’KEH:

Ognadems caenyromumu npodeccuonanbHbiMu komnetenuusmu (I11K):

- CHOCOOHOCTBIO TPUMEHSTH COBPEMEHHBIE METOJbl HCCIIEAOBAHUS TEXHOJIOTUYECKHX
MPOLECCOB U TMPUPOAHBIX Cpell, HCIONb30BaTh KOMIBIOTEPHBIE CPEACTBA B HAYYHO-
uccienoBareabekoit padore (ITK-14);

- CIIOCOOHOCTBIO  IUIAHMPOBATH OIKCIEPUMEHTAJbHbIE HCCIEIOBAHUSA, MOJIYYaTh,
00pabaThIBaTh U aHATU3UPOBATH MOJTy4deHHBIE pe3ynbraThl ([1TK-15)

3namo :

- XMUMHKO-aHAJIUTUYECKYI0 CIEeUU(PUKY KOHTPOIUPYEMBIX OOBEKTOB;  METOMIBI
npoOONOATrOTOBKY M aHAIIN3A;

Ymemo:

-IPUMEHATh  MPHOOpPETEHHBbIE  TMPaKTHUECKHE  HaBBIKK B  NPOodECcCCHOHATBHON
JeSITeIbHOCTH ISl PEIICHUST KOHKPETHBIX 3a71ay;

Braoemy:

- TpUeMaMH HMHTEPIPETAlMU pe3yIbTaTOB aHAM3a HAa OCHOBE KBATMMETPUYECKHX
OLICHOK.

3 Kpatkoe conep:kaHue THCHUTIIAHBI

1. Beenenue

AKTyambHOCTh Kypca, MpenMeT, meiaw u 3amaun. CpaBHHTENbHAs OIEHKAa (DaKTOpOB,
BIMSIONIMX Ha MPUPOJHYIO cpeny. KpuTepun olleHKM BMeEIIATeNIbCTBA YelIOBeKa B HIKOCUCTEMY.
Pore aHanMTHYECKON XUMHH B PEIICHUN 3KOJOTHYECKHIX TPOOIeM COBPEMEHHOCTH.

2. DKOJIOTr0-aHAIUTUYECKUH MOHUTOPUHT U aHAJIMTUYECKUNA KOHTPOIIh

DKOJIOT0-aHATUTUYECKU MOHUTOPUHT. AHalIMTUYEeCKas Ciyx0a. AHaTIUTHYECKHUM
KOHTPOJIb COCTOSIHMSI Pa3JIMYHbIX O00BEKTOB. HopMaTHBHO-TEXHUYECKass JIOKyMEHTallus,
METOJMYECKOe, amlapaTypHOe M METPOJOTHYECKOe OOecleueHue, MpaBOBasi periiaMeHTaIUs
CHCTEMBl AHAIUTUYECKOTO KOHTpois. OOoOmieHHas cxema aHanu3a. KauecTBO XMMHYECKOH
uHpopmanuu. IlpuoputerHsle 0OBEKTH U KOHTPOJUpPYyEeMble KOMIOHEHTHL. [IpuHuumn, meron,
METO/JMKa aHanmu3a. ABTOMaTH3anus aHanm3a. Atrecranus Mertoauk. Cepruduxausi.
AKKpeauTaus U3MEpUTEIbHBIX J1a00paTopuil.

3. [Ipo6ooTOOp ¥ MPOOOIMOATOTOBKA

Cremuduka O0OBEKTOB C TOYKM 3peHHUs aHaIMTHYecKo xumuu. IIpoGooTdop.
[IpencraButenpHas npobda. Buasl mpo6. Cxema mporecca ordbopa npoOwl. BiausiHue marepuana
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HOJPYYHBIX CPEICTB Ha MOCTOSIHCTBO COCTaBa MpoObl. OTOOp pa3nuyHBIX MPOO: YCTpoicTBa M
crnocoObl. CoxpaHeHue U KoHcepBauus mpo0. [IpoGomoaroroBka: BakHEHIINE METOABI
pa3zeneHuss M KOHIICHTPHPOBAHUSA: Ta30Basi, XHUJIKOCTHas, TBEepHOQa3Has, CBEPXKPUTHUECKas
GuronHasE HKCTpAKLUs, COpOLUs, OCaXIAEHUE M COOCAKICHHE, BbIIAPUBAHHE, IUCTHILIALUA,
OTTOHKA, KPUOTE€HHOE KOHLEHTPUPOBAHHWE, MEMOpaHHBIE METOAbI, 3JIEKTPOXUMHYECKHE U
xpomarorpaduyeckue MeTo sl U T.1. O60cHOBaHKE BbIOOpa cr1oco6a MpoOOonoAroTOBKH, METOAA
KOHLEHTPUPOBAHUSA U PA3/IEICHUS CIEAOBBIX KOJIMUECTB BEIIECTB.

4. MeToabl KOHTPOJIS COCTOSHUS Pa3IMUHBIX OOBEKTOB

Knaccupukanuss wmeronoB ananmu3a. KOHTakTHbIE ¥ JUCTAHIIMOHHBIE METOJBI.
CHEeKTpPOCKONMYECKHE METOJbl: AaTOMHO-3MUCCHUOHHBIM  CIEKTPAJIbHBIA aHAJIW3, AaTOMHO-
aObCOpOLMOHHBIN aHaJIM3, SMUCCHOHHASI CIIEKTPOMETPHSl C HHIYKTHBHO-CBSI3aHHOH IJIa3MOI,
JIOMUHECLCHTHBI ~ aHAIM3, HEUTPOHHO-AaKTUBALMOHHBIM aHaimu3. Macc-CleKTpOMETpHs.
ONEKTPOXUMHYECKHE  METOJbl:  IMOTCHUMOMETPUS,  KOHAYKTOMETpHUS,  KanWUISPHBII
anekTpodopes, , UHBEPCUOHHAs BOJBTAMIIEPOMETPUS, KyIOHOMEeTpus. Xpomartorpapudeckue
METOJBI: Ta30Bas, Ta30-KUIKOCTHAS, BBICOKOI(PQPEKTUBHAS >KUIKOCTHAS XpoMaTorpadus,
TOHKOCJIOMHAs, HWOHHAas Xpomarorpadusa. XpomaTro-macc-CleKTpOMeTpus. XUMHYECKHUE
ceHcopbl. Tect-meroasl. MukpounnoBbii aHanu3. Karanutuueckue Metonbl. buonornueckue
MeTobl. PEpMEHTATUBHBIE U UMMYHHBIE METOBI. TepMOaHaTUTUYECKUE METOIbI. DJIEKTPOHHO-
30HJ0BBI MUKpOaHa/In3. IOHHO-30H/10BbIE METOABI. ABTOMAaTU3MPOBAHHBIM U aBTOMaTHYECKUN
aHanu3, poOOTOTEXHMKA. JIUCKpeTHble aHanu3aTtophl, NPUHUMI HX JeicTtBus. [IpoTounsle
MeToAbl aHanu3a. HemnpepplBHBIM NPOTOYHBIM aHaIM3. IIPOTOYHO-MHKEKIIMOHHBIA aHAIU3.
I'mbpuanbie wmeroapl. OOmas xapakTepucTuka MeToJoB. CrnocoObl  J1€TEeKTHPOBAHUS
aHAINTHUYECKOro curHaia. Beibop mertona ananusza. CpaBHUTENbHAS XapaKTEPUCTUKA METOJOB
aHain3a. BO3MOXHOCTM NPAaKTHYECKOTO HCIOJIb30BaHUS METOAOB B AHAINU3E PA3JIMYHBIX
00BEKTOB, IIpe/IeNbl OOHAPYKEHUS U TUaNa30Hbl ONPEENIIeMbIX KOHIIEHTpAUii, JOCTOUHCTBA U
HEJ0CTaTKU METOJIOB.

5. AHanu3 pa3InyHbIX 00HEKTOB

Anamuz xunkux cpen. IlonmeBoi ananus. Bo3myx kak oObekT aHanuza. OnpezneneHue
3arpsi3HAOIIMX BEIIECTB B MOYBAX U JOHHBIX OTJIOKEHHUAX. VI3BlIeueHHe TOKCUYHBIX IpUMecei
u3 NouyB. XMMHUYECKUN aHaiIu3 NUILEBbIX NpoaykroB M HanuTtkoB. CAHIIMH xax HOpmaTuB
KayecTBa MPOJAYKTOB mnuraHus. OOmme TpeOoBaHUS K OpPraHM3allMd UM METOAAM KOHTPOJIS
KauecTBa

npoAykToB nuTaHus. OleHKa KadecTBa NUTHEBOM BOABI M CIOCOOBI €€ OYMCTKH.
Kontpons me- auko-Ouonoruueckux o0wvekToB. JKuBoe BemiecTBo. ['eHOMHKAa W IpPOTEOMHKA.
MexnyHapoanbiii poekT "I'eHom yenoBeka". [IpuMeHeHNe T€HHO-UH)KEHEPHBIX MPOJYKTOB B
menunuHe. Knuanueckuit u papmaneBTuueckuil aHaan3. AHaJIM3 JIEKAPCTBEHHBIX MpenapaToB.
DKcrnepTu3a reHeTUYeCKU MOIU(UIIMPOBAHHBIX TPOAYKTOB. [IpoMBINIUIEHHBIH aHATU3.

6. O0ecnieueHne KayecTBa pe3ysIbTaTOB XMMUYECKOTO aHaIM3a

OcHOBHbBIE UCTOYHUKH TOTPEUTHOCTEN Pe3yIbTaTOB XMMHUUECKOI0 aHAJIM3a U CIIOCOOBI UX
ycrpanenus. CiydaliHple M CHCTEMAaTH4YEeCKHE IOTPELIHOCTH, BBIOPOCHI, KBa3HWBBIOPOCHI.
MeTtponoruueckue mapameTpbl U CHocoObl X OmeHKU. [IpaBmiibHOCTH. BOCTIpoOn3BOIUMOCTS.
[Tpermznonnocts. Ilpenen oOHapykeHHs W Tpenen omnpeneneHus. YyBCTBUTENIBHOCTb.
JuamnaszoH ompenensieMbix coaepxkaHuii. M30MpaTenbHOCTh (CENEKTHBHOCTH). DKCIPECCHOCTD.
ITponsBoauTenbHOCTh. KBanumeTpuueckue TECThl OLIEHKM CHUCTEMAaTHYECKHUX HOTPEIIHOCTEM:
tecthl ®umepa, Koxpena, ['pab0ca, [uxcona, xaptel IOnena, IleBapra u T.I.
HNudopmannonHas 3pGeKTUBHOCTb.
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4 O0beM yueOHOH THCHHUILINHBI

o B 3adeTHBIX B akazem.
Bupl yueOHOM paboTh
eIMHUIIAX gacax
Oo0mas TpyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
KonraktHas padora (KP): 0,33 12,2
Jlexmm (Jlek) 0,11 4
Jlabopatopusie 3austust (J1ao) 0,22 8
CamocrositesbHas padora (CP) 2,56 92
Bua koHTpOJIA: 3aUeT / IK3aMeH 3a4eT ¢
0,11 .
oueHkoii(3,8)
. B 3auerHbIX B actponom.
Bunet yueGHoI paboTh
CIMHUIIAX qacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTaktHas padora (KP): 0,33 9,15
Jlexruu (JIek) 0,11 3
Jlaboparopusbie 3austus (J1a0) 0,22 6
CamocrositesnHas padora (CP) 2,56 69
Bua konTpoas: 3aueT / 3IK3aMeH 3a4eT ¢
0,11 OLIEHKOM
(2,85)

AHHOTanus padovyeil MPOrpaMmbl IUCHUIITHHBI
«BplyucanTeIbHAS MATEMATHKA /1JI51 0XPAHBI OKPY:KAa0LIell cpe/ibl U PALMOHAJIBLHOTO
UCIOJIb30BaHUs MPHPOIHBIX pecypcos» (51.B.1B.03.01)

1 Henp aMCHMIUIMHBI -  HAyYUTh CTYJEHTOB TEOPETUYECKUM 3HAHUSIM M
IPAaKTUYECKUM YMEHUSM U HaBBIKAM HMCII0JIb30BAHUSI COBPEMEHHBIX MaTeMaTHUYECKHX METOOB C
IpUMEHEHHEeM Nakera mareMmarudeckux nporpaMM MATLAB ans pemieHust mupoKoro Kpyra
3aJa4 BEIYMCIUTEIbHON MaTEMaTHUKH.

2 B pe3yabTrare wu3yyeHMs JUCHUIUIMHBI oOO0ydYaloluiicd 1O Mporpamme
0akajaBpHaTa qOJIKEH:

Obnadams CIEIYIONUMA KOMITETCHIIUSIMHU:

- CIOCOOHOCTBIO pellaTh CTaHAApTHbIE 3a7aydl MpOo(ecCHOHATBLHON JAEATENIbHOCTH Ha
OCHOBE HH(OpMalMOHHON 1 OubnIHuorpaduyeckoi KyabTyphl C IpUMEHEHHEM HH(OPMAaIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHMM W C YYeTOM OCHOBHBIX TpeOoBaHUI MH(OPMAIIMOHHOMN
6e3omacHoctu (OITK-1);

- CIIOCOOHOCTBIO HCIOJIB30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIMILIMH B
npoecCHOHANBHOM  EATEeIbHOCTH, MPUMEHSITh METOJbl MaTeMaTHYecKoro aHajiuza |
MOJICTTMPOBAHHS, TEOPETUIECKOTO M SKCIIepuMeHTanbHOro uccienoBanus (OI1K-2);

- CIIOCOOHOCTBIO MOJIENUPOBATh SHEPro- M pecypcocOeperaronie MpoIecchl B
XMUMHYECKON TeXHOJIOTHH, HepTexuMuu u ouorexHonoruu (I1K-16).

3nams.

-  (U3MKO-XMMHUYECKHE U XUMHKO-TEXHOJOTHYECKHE 3aKOHOMEPHOCTU MPOTEKAHUS
IPOIIECCOB M3MEHEHHs arperaTHOro COCTOSHHS Mapo(ra3o)->KUIKOCTHBIX CHUCTEM, pPEaKTOPHBIX
IIPOLIECCOB U OCHOBHBIX MPOLIECCOB pa3JIeIeHNs XUMHUUECKON TEXHOJIOTUH;

- METOJIbl M aAJITOPUTMBbl KOMIIBIOTEPHOTO MOJEIMPOBAHUS OCHOBHBIX IIPOLIECCOB
XUMHUYECKON TEXHOJIOIMU U TEXHOJIOTNYECKUX CXEM XMMHUYECKUX IIPOU3BOJCTB;
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- MPUHLUOBl MPUMEHEHHUS METOJOJOTMH KOMIBIOTEPHOI'0 MOJEIMPOBAHUS XUMHUKO-
TEXHOJIOTUYECKUX TPOIIECCOB TPU ABTOMATH3UPOBAHHOM MPOCKTHPOBAHUU W KOMIBIOTEPHOM
yIpaBJIEHUN XUMHUECKUMH ITPOU3BOICTBAMH.

Ymemo:

- pemartk 3a/1a4d KOMITBIOTEPHOTO MOJICITUPOBAHMS IPOLIECCOB Mapo(Ta30)->KUAKOCTHBIX
paBHOBECHIA, a0COPOIINHU, TUCTHIUIALNHN, PEKTU(PHUKAIIMA U KUJAKOCTHON SKCTPAKIIHH;

- TMPUMEHSATH MOJIyYCHHbIC 3HAHUS MPH PEUICHUU MPAKTHYECKUX 33/1a4 KOMIIBIOTEPHOTO
MOJICIIMPOBAHMSI OCHOBHBIX IIPOIIECCOB XWMHUYECKOW TEXHOJIOTMUU TEXHOJOTHYECKUX CXEM
XUMHUYECKHUX MPOU3BO/ICTB.

Braoemy:

- METOJlaMU NIPHUMEHEHHUs CTaHAApPTHBIX MakKeToB MpuKiIaaHbiXx nporpamm (IIIIII) u
nakeToB Mozenupytomux mnporpamm (IIMII) mist MoaenmupoBaHHS OCHOBHBIX IPOIECCOB
XUMHUYECKON TEXHOJIOTMUU TEXHOJIOTMYECKHX CXEM XUMHUYECKUX POU3BOJICTB.

3 Kparkoe conep:kaHue JUCIHHIIAHBI:

Beenenne. llenm u  3amaum  kypca. Kparkuii HMCTOpHUYECKHMH OYEpK PpPa3BUTHA
OTEYECTBEHHON M 3apyOC)KHOW BBIUUCIUTEIBLHOW MareMaTuku. OCHOBHBIC 3TaIlbl Pa3pabOTKU U
peanu3anuy aaropuTMOB Ha KOMIIbIOTEpaXx.

Monynb 1. BeruncnurenbHas marematuka. OCHOBHBIC 3Tallbl: pa3paboTKa M peann3anus
aIropuTMOB Ha KomibioTepax. Cucrtema kommbioTepHoil matematukn (CKM) MATLAB s
pelIeHHS 33]]a4 BEIYUCIUTEIbHON MaTEMATHKH.

Tema 1.1. Co3manue M-nporpaMmm ¥ OCHOBHbIE  omeparopbl  M-s3bika
nporpammupoBanus MATLAB. Bapuantsl ctpykrypsl nporpamm Ha MATLAB: opranuzanus
pabouero croma DesktopLayout; ocuoBubie omepaimn B CommandWindow; ocHOBHBIE
omeparuu B Editor; nuHeiiHo opraHn3oBaHHas mporpamMma (aaropuTM); BETBICHHS C OJHUM
YCJIOBHEM, HECKOIBKUMH YCIIOBHSIMU, BIIOKEHHBIE, CO CITUCKOM ycioBui. if, Switch; mornueckue
omepauuu and, Or, NOt; LHMKIBI CO CYCTYMKOM, C MPEAYCIOBHEM, C MOCTYCIOBHEM, C
NpephIBAaHUEM TIOJIHBIM M TPEphIBAHMEM YacTUYHBIM, C 33JaHHBIM IIaroM CUYeTYhKa, C
oT/IeNbHBIM OTcueToM utepanuii; for, while, break, continue; ¢ Be130BoM (QyHKIHIA; ¢ 1HATOTOM €
nosib3oBatereM B CommandWindow u B crieniaibHbIX THaJOTOBBIX OKHAX.

Tema 1.2 CrangapTHble W HecTaHJapTHble (QyHKIUM M-s3bIKa MPOrpaMMHUPOBAHUS U
ocHoBHbIe pemrarenu (Solvers) MATLAB: ¢yHkuuu ¢ rpadu4eckuM BBIBOJIOM PE3YJIbTAaTOB;
plot, subplot, surf, mesh, polar;, ¢yHkIMH ¢ YHCIOBBIM BBIBOJAOM pE3yJIbTaTOB B
CommandWindow; ¢yHKIMH ¢ 3amuchio pe3yinbTaToB B (ailin; (QyHKIMH, BIOKCHHBIC B
[VIaBHYIO (PYHKIUIO; (PYHKIMH C MEPEMEHHBIM YHCIOM apryMEHTOB; (DYHKIIMH, BBI3BIBAIOLIHE
Ipyryro QyHKIUIO, UMsI KOTOPOH MepeaHo KaK apryMeHT.

Monayns 2. Bektopsl m Matpuipl. CHucTemMa JIMHEHHBIX anreOpandeckux ypaBHEHUH
(CJIAY).

Tema 2.1. OOpaTHas matpuia. YMHOXEHHE MATpHIl: omeparop iNV; omeparopsl Strcat,
int2str, numa2str; omeparopsr length, min, max, mean, sort; omeparopsr dot, tril, triu, eye, zeros,
ones, diag; oneparopsr rand, linspace, logspace, repmat; orneparopsi Size, det, trace, norm;

Tema 2.2. Meron "aycca. MeTon npocTtsix utepanuii: oneparopsi linsolve, rank, eig.

Tema 2.3. OOyclOBIEHHOCTh CHUCTEMBL. UHMCIO 0OYyCIOBIEHHOCTH: omeparopbl cond,
rcond.

Monayns 3. OOpabGoTka pe3ynbTaTOB H3MEpEHUs OAHOW BenuyuHbl. [lpubnmxenue
GyHKIINHA.

Tema 3.1. Kpurepuii Ctetonent: oneparopsl polyfit, polyval.

Tema 3.2. Annpokcumartus: onepartop Isqcurvefit;

Tema 3.3. Untepnonsius: onepatops interpl, linear, spline, nearest.

Monaynb 4. UnciaeHHOE HHTETPUPOBAHHUE.

Tema 4.1. Metoas! IpsIMOYTOJIBHUKOB: OIlepaTopbl SUM, mean;

Tema 4.2. Metoas! Tpamnenuii: oneparop trapz.

Tema 4.3. Meron Cumricona: oneparop quad, int.
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Tema 4.4. Meron Herotona-Koreca 8 mopsiaka: omneparop quads.

Moaynb 5. YpaBHEHUE C OJJHUM HEU3BECTHBIM.

Tema 5.1. Meron nenenus nomnojam: onepatopsl conv, deconv, polyval, polyder.

Tema 5.2. Metox KacaTelnbHBIX: oreparopsl roots, poly, fzero;

Monyib 6. CucTeMa HEeIMHEWHBIX ypaBHEHUI.

Tema 6.1. Metox Herotona-Padcona: oneparopsr solve, diff, subs.

Tema 6.2. Meton npocteix uteparuii: oneparopsl Simplify, collect, pretty.

Moaynb 7. OnHOMEpHAasi ONTUMHU3ALMS

Tema 7.1 MeTobl 0THOMEPHOHM onTUMH3aNUK: onieparopsl fminbnd.

Moaynb 8. MHOroMepHasi ONTUMHU3AIHUA.

Tema 8.1 Meronsl MHOTOMEpHOW omTuMmu3aimu: omnepatopbl fminsearch, linprog,
fmincon;

Monyns 9. luddepeHnmanbabie ypaBHEHHS.

Tema 9.1 Metoasl penienuns uddepeHimanbHbIX ypaBHeHU#: oneparopeidsolve, diff.

3axrrodeHre. 3aKIIIOYUTENbHAS JICKIUS TI0 TIOJIBEICHUIO UTOTOB Kypca.

O61mee konuyecTBO MoayIen — 9.

4 O0bem yueOHOH TUCHMIIINHBI

" B 3aueTHBIX B akanem.
Bunet yueGHoI paboTh
CIMHULIAX Jacax
O0mas TpPyA0eMKOCTh JMCIHMILIMHBI 10 Y4eOHOMY ILIAHY 3,0 108
KounraktHas pa6ora (KP): 0,22 8,2
Jlexmu (Jlek) - -
Jlabopatopusie 3austust (J1ab) 0,22 8
CamocrositenbHas padora (CP) 2,67 96
Bua koHTpoJIs: 3a4eT / IK3aMeH 0,11 3auer (3,8)
o B 3auerHbIX B actponowm.
Bunel yue6HoI paboTh
€IMHULIAX qgacax
Oo0mas TpyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 81
KonrakTHas padora (KP): 0,22 6,15
Jlexumn (Jlek) - -
Jlabopatopusbie 3austust (J1ab) 0,22 6
CamocrositenbHas padora (CP) 2,67 72
Buja xkouTpoJisi: 3a4er / 3k3amMeH 0,11 3a4er (2,85)

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIIMHBI
«/InckpeTHas MaTeMaTHKA B OXpPaHe OKPY:Kaloieil cpeabl 1 PAMOHAIBLHOM
MCI0JIb30BaHUHU NPUPOAHBIX pecypcon» (B1.B.JIB.03.02)

1 Heabio AMCUUIIMHBI SBISETCS (OPMUPOBAHUE Y CTYJEHTOB CUCTEMBI OCHOBHBIX
MOHSATUH, WCIOAB3YEMBIX JUIsI TOCTPOCHUS BaXKHEUIIUX MaTEeMaTHYECKUX MOJENeH, u
MaTEeMaTUYECKUX METOJOB JJIsi OIUCAHUS Pa3TUYHBIX IIPOLIECCOB.

2 B pesyabrare HM3yYyeHHs AUCUHMIUIMHBI O0y4YalIIMiicss 10 INporpaMmme
0akajaBpHUaTa q0JIKEH:

Obnadams cnenyronmumu  obmenpodeccuonanbapiMi KoMreTeHmusiMu (11K):

- CIIOCOOHOCTBIO HCIIONH30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCHIUIUINH B
npoecCHOHANBHOM  JEATEeIbHOCTH, MPUMEHSITh METOJbl MaTeMaTUYecKoro aHajiuza |
MO/JICITMPOBAHHUSI, TEOPETUICCKOTO M IKCIIepuMeHTaIbHOTO rccienoanus (OI1K-2);

- CIOCOOHOCTBIO TJIAHUPOBATh SKCIIEPUMEHTAJbHBIE HCCIEAO0BAaHUSA, I0JIy4aTh,
o0OpabaTbIBaTh U aHATHU3UPOBATh MMOJydeHHBIE pe3yiabTathl (ITK-15).
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3uams:

-OCHOBHBIC MOHATHS M METOAbl AMCKPETHOM MAaTeMAaTUKHM, MaTeMaTHYECKHX METOIIOB
peneHus mpoecCHOHATBHBIX 3a/1a4.

Ymems:

- NPUMEHATH MATEeMaTHYECKHWE METOAbl NPU PELICHHH TUIOBBIX MPO(ECCHOHATBHBIX
3a1ad.

Braoemy:

-METOJIJaMH ITOCTPOEHUSI MaTEMaTHUECKOW MO/IENM TUIIOBBIX NTPO(ECCHOHATIBHBIX 3a/1a4 U
COJIepKaTeIbHON MHTEPIPETALMU TIOJYyYEHHBIX PE3YJIbTAaTOB.

3 Kpartkoe copep:kaHue I CHUIINHBI:

1. Bsenenue.

Ponp  nguckperHOl MaTeMaTMKu Ipu  pa3pabOTKe U HKCIUIyaTallMM  XHUMHKO-
TEXHOJOTHYECKHUX CHUCTEM.

2. DeMeHTBl TEOPUU MHOXKECTB U alnredpanyeckue CTpyKTYphl.

BBenenue B TUCKpeTHYIO0 MaTeMaTUKy. Posib TUCKpETHONH MaTEMaTUKH IpU pa3pabOTKe U
9KCIUTyaTallul XUMHKO-TEXHOJOTMUECKUX CHCTeM. MHOXeCTBa, OTHOUIEHHUS U (DYHKIUH.
3ajanre MHOXKECTB M OCYIIECTBJICHHE omepauuii Haa HuMH. CriocoObl 3amanusa. Onepanuu
00bEeIMHEHHUS, IEPECCUEHUs], PA3HOCTH, JONOJIHEHUS U JeKapTOBa MIPOU3BEACHUA. AKCHOMATHKA
Teopur MHOXeCTB. Anredpa Kantopa. MunuMuzaius npejctaBieHU MHOXKECTB. JluarpaMMbl
Olinepa-Benna. bunapusie oTHomenus. CriocoObl 3aaHusi OMHApHBIX OTHOIIEHUH. CBoOlcTBa
OuHapHbIX oTHOLIEeHUH. Pa3ouenus. OTHOIIEHNs SKBUBAJIEHTHOCTU U nopsaka. [Ipeacrapnenue
N-apHBIX OTHOLICHUH OMHapHBIMHU. Anrebpa oTHoueHuil. OyHkimu. UHbEeKIMs, CIOPbEKIUS U
ouexkuus. Ausredpamueckue crTpykTtypbl. Ilomyrpymmbel. Monouael. ['pynnsl.  [Toarpynmsl.
[Muknuueckue rpynnsl. ['pynmnel moacraHoBok. M3omopdusm rpymnn. CMmexHble KIIacchl 10
noarpynmne. Hopmansaeie npenutenu. @axrtop-rpynmnsl. Kombna: onpeneneHus, CBONCTBA,
npumepsl. [oss.

3. DneMeHTH Teopun rpados.

I'padsl. 3amanue u xapaktepuctuku rpados. Bunel rpados. Iloarpadsr. Marpuisl
CMEXHOCTH U uHIMAeHTHocTU. Crenenu BepmnH. Mapmpytsl Lenu. Iluknasl. PaccrosHue
MeXy BeplinHamu. Juamerp u paguyc rpada. YHapHble 1 OMHApHBIE ONepaluy Haja rpadamu.
Hononuenue rpada. YnaneHue u go0aBiIeHUE BEpIIMH. YajieHUe U J100aBieHHE pedep.
OtoxnectBienue BepumnH. Pacmeruienune BepmunH. OObenunenue rpadon. Ilepeceuenue
rpadoB. KommonenTs! cBsizHOCTH. MocThl. BepmmHHas u pebepHast cBsi3HOCTb. CBSI3HOCTH
OpPUEHTHPOBAHHBIX I'paoB. AJTOPUTM BBIYMCIECHUS CBSI3HOCTU. BHYTpeHHssI yCTOHYMBOCTS.
Bepmmnanoe uncio HezaBucuMocTH. PebepHoe uncio HeaBucuMOcTH. BepiinHHoe u pedbepHoe
nokpelTue rpada. BremHss ycroiWunBocTh. BepmmHHOe M pebepHOE 4YMCIO BHEIIHEH
YCTOMYMBOCTH. [{MKIIBI M pa3pe3bl. DMIIEpOBbl LUKIbBI. ['aMUIbTOHOBBI LMKJIBI. [ImaHapHOCT U
ykiazka rpagos. ['panu minockoro rpaga. Packpacka rpados. Xpomaruyeckoe yucio. I'unoresa
yeTelpex Kpacok. JlepeBws. Ompenenenus. CpoiictBa. Teopema Kommu. ®dynnameHTanbHas
cuctema IUKIOB. OCTOB HaWMEHBILIETO Beca. YINOPSAJOUEHHBIE NepeBbs. bUHAapHBIE NEpEBb.
JlepeBbst cCOPTUPOBKU. AJITOPUTM MOMCKA B IEPEBE COPTUPOBKH.

4. Bynessl pyHKIIMH.

Anre6pa noruku. bynessl ¢pynkiuu. Crioco6sl 3aganus. byneBsl pyHKMM 01HOM U IBYX
NEpeMEeHHbIX M MX cBoiicTBa. Dopmynbl OyineBoi anreOpsl. OCHOBHBIE 3aKOHBI OyieBOM
anreOpel.  ODKBHBaICHTHOCTH  (popmyn.  Ilpunmun  gBoiicTBeHHOCTH.  CoOBEpIICHHBIC
JTU3BIOHKTHBHBIE ¥ COBEPLICHHbIE KOHBIOHKTUBHBIE HOpMasbHble (opmbl. CucTembl
3JIeMEHTapHbIX OyNeBbIX PYHKIMH. DYHKIIMOHAIBHO MOJTHbIE CUCTEMBI AJIEMEHTAPHBIX OYJIEBBIX
¢ynkuuii. Ilpumepsl (QYHKIIMOHAIBHO NOJHBIX Oa3ucoB. BakHeilnme 3aMKHYTBIE KIIACCHI.
Teopema o ¢GyHKIMOHATBLHON TONHOTE. MwuHUMU3aUs OyneBbiX (GyHKuud. CoKpalleHHas,
TynukoBass ¥ MuHUManbHas ¢opmbl. Kapter KapHo. Metox coueTaHuss MHAEKCOB U METOJ
Kyaiitna. MuaMMHI3anusi KOHBIOHKTUBHBIX HOPMaIbHBIX GopM. O030p MPHIIOKEHUN TUCKPETHOM
MaTEMaTHKH. Pazpabotka 3¢ PEKTUBHOTO MaTEMaTHYECKOr O, IIPOrPaMMHOTO,
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UHPOPMALIMOHHOTO M TEXHHYECKOro O0eClevYeHUss Ha OCHOBE METOAOB JHCKPETHOU
MaTEMAaTHKH.
5. Mcuncnenue BbICKa3bIBaHUH.

BBenenue B MaTeMaTHUYECKyIO JIOTUKY. KpaTkue cBeneHus: U3 HCTOPUN MAaTEMaTU4EeCKON
Joruku. Ponmp MaremMaTWdyeckod JIOTMKM TMpU pa3paboTKe M IKCIUTyaTallud XHUMHUKO-
TE€XHOJIOTUYECKUX CUCTeM. DopMasbHbIE aKCMOMATHYECKUE CUCTEMBbI. CHMBOIIBI, BBIPAKEHUS,
dopmybl, akcnomsl. [IpaBuiio BEIBOa, HEMOCPEICTBEHHOE CIIECTBHE, BBIBO, TeopeMa. Jloruka
BbICKa3bIBaHMii. Jlornueckuii BeIBOA. AkcroMbl. [IpaBuiio modus ponens. Teopema aeAyKuuu u
npaBuno  cwuiorn3ma. llonmHora W HempoTHBOpedMBOCTb.  He3aBUCUMOCTB — aKCHOM.
PaspemmmmocTts Teopumn. [pyrue axcuomarmszauuu. IIpoBepka BBIBOAMMOCTH C IIOMOILBIO
UCTUHHOCTHBIX Tabmuy. CexBeHuuu ['ennena. Moaens mMupos Kpunke. Merox pesonronuit
Po6uncona. Merop knay3 Bonra. O6paTHsiii MmeTo MacioBa (61aronpusTHeIX HaOOpOB).

6. Mcuncnenue npeJuKaToB U HEYETKas JOTHKa.

Jloruka mpeaukaToB. ABTOMAaTH3allUsl JIOTHUECKOro BbIBOAA. IlepemeHHble, QyHKIUH,
TEpPMbI, MpeNUKaThl, KBAHTOPbI, (opMynbl. OOnacte neiicTBus kBaHTOpa. CBOOOAHBIE U
CBsI3aHHbIE NepeMeHHble. MIHTepnpeTanyy, paBHOCHIIbHOCTh. Pacnio3HaBaHne 0011€3HaYMMOCTH.
[TpoGiema pazpeminMocTi. AKCMOMBI U IIpaBWJIa BbIBOJA MCUHUCIIEHUS IpEeAUKaToB. Teopema
Jenykuud. HenmpoTuBOpeduMBOCTP M IIOJIHOTA. DBbIHECEHHME KBAHTOPOB M IpeABapeHHas
HopMmanbHast (Qopma. CKylneMOBCKHE cTaHIapTHbIE (opMbl. DpOpaHOBCKUN YHUBEPCYM U
Teopema DpOpana. [loncranoBka n yHuukanus. Meron pesomouuii u ero nonHora. Crparerun
MeTona pe3ontouui. JIu3ploHkTel XopHa. I[IpuHIUD JOrMYECKOro MporpaMMHpPOBAHUS.
Heuerkne MHoOxecTBa. Heuerkas noruka. IlosBnenue m cyrep HeueTkocTH. Dopmanmsanus
HeueTKocTu. DyHKUMS NpuHALIeKHOCTU. JIMHrBUcTHYecKkas nepeMeHHas. Onepauuu Haj
HEUeTKUMH MHOXecTBamMu. Heuerkas apudmeruka. Meronsl nedaszsudukanuu. Hederkue
otHomieHus. CTaHJgapTHblE HEYeTKHe Jorndyeckue onepauuu. HeueTtkuit BbIBOA. CTeneHu
VCTUHHOCTH U CTENIEHU yBepeHHOCTU. HeueTknii aHaior MeTos1a pe30JIoLnui.

7. Koneunbie aBTomatsl, MamuHbl TeropuHra-Ilocra, ClI0)HOCTh BEIUUCTICHUM.

OneMeHThl Teopun aBToMaToB. IIoHsATHE aBTOMaTHOrO mpeoOpa3oBaHus MH(OpPMaLUK U
KOHeuHOTo aBToMaTa. CriocoObl 3a1anus aBToMatoB. ABToMatsl Munu u Mypa. [Iporpammuas u
anmnaparHas peajJu3anys aBTOMAaTOB. DKBUBAJCHTHOCTh U MMUHHUMH3ALMs aBTOMATOB. MallnHbI
Trropunra-Ilocra. @opmanusanus NOHIATHUS alropuTMa ¥ (opMaiabHble MOJAEIU aIrOPUTMOB.
Mammna TeropuHra: onpezesneHus, cBoicTBa, rpadsl nepexonos. Mammna [locra. [Iporpammsl
st mammH.  [Ipobrmema  pacnoszHaBanus.  IlpoGnema  ocTaHOBKHM.  AJNTOPUTMHYECKU
Hepaspemumble 1poOneMbl. CI0XHOCTh aJIrOpuTMOB. Mepbl ClOKHOCTH. Bpemennas u
€MKOCTHasl CJIOXKHOCTb. ACHMNTOTHYECKAsl CIOKHOCTb, MOPSAJOK CIOKHOCTH, CIIO)KHOCTh B
CpeIHEM M B Xyauiem ciydae. TpynHopaspemmmble 3agaud. HenerepmMuHUpOBaHHAs MalllnHA
Trropunra. Knaccet P u NP. NP-nonubie 3amaun. NP-monHoTa mpoGieMbl BBITOJTHUMOCTU
(dopmyn Joruky BbICKa3biBaHUK. O030p MpuiIoKeHU MareMaTHueckol joruku. Hampasnenus
MCIIOJIb30BAaHUs alIapara MaTeMaTU4YecKOM JIOTMKM B 3a/JayaxX MpPaKTUYeCKOW HH(GOPMAaTHKU.
Crnemudukanus ¢ BepuuUKaUs  OPOrpaMMHO-ANIAPATHBIX — MPOEKTOB,  JIOTMUYECKOE
IPOrpaMMHUPOBAHKE, TOCTPOEHUE OHTOJIOTUH, SI3bIKU OOIIEHNS HHTEIJIEKTYaJIbHbBIX areHTOB.

4 O0beM yueOHOi T CHMIJIMHBI

. B 3aueTHbIxX B akanem.
Bunsl yueOHoM paboThI
eIMHUIIAX Jacax
Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY IJIAHY 3,0 108
KonrakTHas patora (KP): 0,22 8,2
Jlexmn (Jlek) - -
[Mpaktuyeckue 3anstus (I13) 0,22 8
CamocrositesibHas padora (CP) 2,67 96
Bua koHTpoOJs: 3a4eT / 3IK3aMeH 3a4er
0,11 (3.8)
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. B 3auetHbIx B acTponom.
Bupl yueOHO# paboThI
eIMHUIIAX gacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY ILIAHY 3,0 81
KonraktHas padora (KP): 0,22 6,15
Jlexmm (Jlek) - -
[Mpaktuyeckue 3anatust (I13) 0,22 6
CamocrositesbHas padora (CP) 2,67 72
Bun xoHTpoJisi: 3a4er / 3k3aMeH 0,11 3auer (2,85)

AHHOTanuA padoyeil NPOrpaMMbl AU CHUNIMHBI
«OcHOBBI MeHeMKMeHTa 1 MapkeTuHra» (b1.B./[B.04.01)

1 IeJb AUCHMILUIMHBI — [TOJIyYEHUE CHCTEMbI 3HAHUI 0 3aKOHOMEPHOCTSIX
(YHKIIMOHUPOBAHHUS IPESANIPUSATHI B CHCTEME HAIIMOHAIBHON YKOHOMUKH, TIPEICTABICHUH B
00JacTy MEHEe)KMEHTa M MapKETUHTa, BKIIIOYas METOI0JIOTUYECKUE OCHOBBI U
3aKOHOMEPHOCTH, (PYHKIIUU, METOIbI, OPTAaHU3AIMOHHBIC CTPYKTYPhI, OpraHU3aIHIO TTPOIIECCOB,
TEXHHUKY U TEXHOJIOTHIO MEHE/DKMEHTA U MAPKETHHTa B YCIOBUSX PHIHOYHOW SKOHOMHMKH;
3JI0’KEHHUE OCHOB TIPO(ECCUOHATILHOM JISATEIIFHOCTH 0aKaJaBpOB.

2 B pe3yabTrare Wu3yuYeHHsl JAUCHUILUIMHBI OOyyaommiicss 10 mporpamme
0akajaBpHuaTa q0JI’KeH:

Obnadoams  CHENYIONIMMH obmekyneTypubiMu  (OK) u  mpodeccnonanbHbIMU
komnerenusimu (I1K):

— CHOCOOHOCTh HUCIOJB30BaTh OCHOBBI IKOHOMHUYECKUX 3HAHUH B Pa3iIHUHBIX
chepax xusnenesrenpaoct (OK-3).

- CIIOCOOHOCTh HCIIOJB30BaTh DJIEMEHTHI JKOJOT0-DKOHOMHUYECKOTO aHalu3a B
CO3JIaHUM SHEPro- u pecypcocdeperaromux texuomoruit (ITK-8).

3Hnams:

- MPUHIIMITEI  COCTABIICHUS TEXHHYECKOW JOKyMeHTaruu (TpadukoB padoT,
WHCTPYKIMH, TJIAHOB, CMET, 3as5BOK HAa MaTepUalbl U 000PYAOBaHKE) U JIP.;

- TEOPETUICCKIE OCHOBBI M METOBI BEIPAOOTKH IIEJICH U CTpaTernu ON3Heca;

- MPUHIIMIBI TTOATOTOBKU TOKYMEHTAIlMU JAJSl CO3/IaHUs CHUCTEMBl MEHEIKMEHTa
KauecTBa MPEATNPHUSATHUS;

- METO/IbI U TEXHOJOTHH MPUHATHS U Pealu3allii yIPaBICHUECKUX PEIICHHH.

Ymems:

- COCTaBJISITh 3asBKH Ha 000PYIOBaHHUE;

- pa3pabaThiBaTh TEXHUYECKYIO JOKYMEHTAITHIO;

- MIPUHUMATD YIIPABICHUYECKHUE PEIICHUS U OPTaHU30BBIBATh UX BHITIOTHEHHE;

- cobupath, 00pabaThIBaTh M UCIOIB30BATh YIIPABICHYECKYIO HH(OPMAITHIO;

- paboTaTh C yIpaBIeHUYECKON JOKYMEHTAIUEH, MOIh30BaThCS 3aKOHAM, HOpMaMH
Y TIpaBHJIaMH aIMAHUCTPATUBHOM JIeATEITBHOCTH;

- pacmpenensats 003aHHOCTH ¥ OTBETCTBEHHOCTb;

- HCIOJIb30BaTh METO Il MOTHBAIIMH ITEPCOHAIIA;

- KOHTPOJIHPOBATH U PETYIUPOBATH UCIIOJIIHEHUE TIJIAHOB.

Braoems:

- HaBBIKAMHU MPUMEHEHHS] ONTUMAIBHBIX TMOIXOJO0B JJIsl AMATHOCTUKH W aHAIN3a
PBIHKA,

- METOJIaMU PYKOBOJICTBA TIEPCOHAIIOM;

- MHCTpYMEeHTaMu 3 (PEeKTUBHOTO yIpaBiICHUS MPEANPUITHEM.

3 Kpatkoe coaep:kaHue TUCHUTLTHHBI

Monyinb 1. OCHOBBI ylipaBieHUs NPEANPUITHEM
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1.1 Bseoenue. Ilpeomem, memoo u codepaicarue oucyuniunvl « OCHOBbI MeHeONCMeHma
u mapxkemunea». Teopusi ympaBleHUs: YIOpaBlIeHHE KaK MOTPeOHOCTh M Kak (pakTop ycmexa
JeSITeIbHOCTH, CYIIHOCTh U COJEp)KaHWE YIPABICHHS, MECTO TEOPUH YIPABICHHUS B CHCTEME
COBPEMEHHBIX 3HAHWM, crienuuKa YIpaBIECHUYECKOW NEATEIbHOCTH, COBPEMEHHBIE MPOOIIEMBI
ynpaBieHus. ['eHe3uc TeopuH YIpaBIEHHs: YIPaBICHUYECKUE PEBOIIOIMH, BO3HUKHOBEHHE
HAyYHOW TEOpUU YMPaBIEHUS, UCTOKM MU TEHICHIMHU PA3BUTHUS POCCUKUCKOIO YIPaBICHHUS.
3aKOHOMEPHOCTH W TPHUHIIMIIBI YIPABICHUSA: CyOBEKTUBHBIE M OOBEKTHBHBIC (AKTOPHI B
yIpaBICHUH.

1.2 Cucmema ynpasnenus npeonpusamuem u ee cmpykmypa. Oyenxa s¢pghexkmusnocmu
ynpaenenus. CucTemMa ynpaBjieHHs: IOHATHE CUCTEMBI YIIPAaBJICHUS, pacupeenenue QpyHKInuu,
MOJTHOMOYMI ¥ OTBETCTBEHHOCTH, MIPUHIIHMITHI TOCTPOCHUS CHCTEM yrpaBieHus. [lenTpanu3amus
U JICleHTpalIu3allysl YyIpaBJiIeHUs, JeJIeTUpPOBaHUE IOJHOMOYMII B IMpoleccax YIpaBlICHUS.
OpranuzanuonHas CTpyktypa u ee Buabl. OCHOBHBIC TOHATHS 3(PPEKTUBHOCTH YIPABICHUS.
[Tokazarenu 3 PeKTUBHOCTH yIIPABICHHUS.

Monyib 2. OCHOBBI MEHEKMEHTA

2.1 L]enu 6 cucmeme ynpagnenus. Paspabomka cmpamezuii u nianog opeanuzayuu. llenu
U IeJIeroJIaraHnue B YIPABICHUH: POJb LENA B OPraHU3allMd M OCYIIECTBICHUH IPOIECCOB
yhpaBieHus, Kiaccupukanus Lenei, MOCTPOeHUE JepeBa ILeJieil; codyeTaHue pasHooOpasus
nened W (QYHKIMA MEHEDKMEHTAa; CUCTeMa YIPABICHUS IO MEISIM; CTPaTerduss M TaKTUKa
ynpapneHus. CyImHOCTb, IPUHIUIIBI K METObI IIaHUpoBaHus. [Iporiecc BbIpabOTKH CTpaTEruu.
@DopMBI TEKYIIETO ITIAaHUPOBAHUSI.

2.2 Texnonocusi paspabomxu u npuHamus ynpasieHueckux peweHnutl. Pa3zpaboTka
VIPaBICHYCCKUX PCHICHUH: TMOHATHE W KiIacCH(UKANMs  YIPABICHUYCCKUX  PCIICHUH,
OCHOBOIIOJIATAONINE 3JEMEHTHI JEATEIbHOCTH, YCIOBHS W KPUTEPUH MPHUHATHS PEIICHUH,
MPOIECC W MOJETH TPHHATHS YIPABICHUYCCKUX PEIICHUH, peau3anus YyIPaBICHUYSCKUX
pELIEHU.

2.3 Bnacmv 6 cucmeme ynpasnenus. audepcmeo u cmuiv ynpasieHus. OTHOIICHHS
BJIACTH B CHUCTEME YIPaBJICHMsI: TIOHATHE U TUIIOJIOTHS BJIACTH; BIACTh U aBTOPUTET MEHEIKEPa,
npu3Hakd, (AKTOpPBl W TPOSBICHUS HEYNPABISICMOCTH; WCTOYHUKHA BIACTH B YIIPABICHUH
OpraHM3aIfeil; MapTHEPCTBO B Mpolleccax MEHeKMeHTa. JIMIepcTBO W CTHIIb YIpaBJICHHUS:
nporiecckl  (OPMHUPOBAaHHUS ¥ OCHOBHBIC COCTaBISIONIME JIUACPCTBA, (QOpMaibHBIE U
HedopMabHbIe (HaKTOPHI JIUAEPCTBA, IPOSBICHUE TUIEPCTBA B CTHIIC YIPABICHUS, TCHACHITUS
Pa3BHUTHS CTUIISI YIIPABIICHUS.

2.4 MomusayuoHnusie 0CHO8bl YnpaesieHus u Kon@aukmol. MoTHBAIMS ACSITETLHOCTH B
VIPaBICHUHN: MOTHUBHI JISATEIBHOCTH YEIOBEKA U MX POJIb B YIIPABICHUH, OCHOBHBIC MTOHATHS U
JIOTHKa Tpollecca MOTHBAIUH, (GakTopsl (HOpMHUPOBAHHS MOTHUBOB Tpy/Ja; HCHOIb30BaHUE
MOTHBAIIMM B TPAKTHKE MEHEDKMEHTa; (aKkTOpbl 3(P(EKTHBHOCTH MOTHBAIMW; COBPEMEHHBIC
KOHIENIIMM MOTHBallMU. ['pymnmoBas JUHAMHKA U KOH(DIUKTHI: pOJib TPYNIBl B MOBEICHUU U
JESATSIILHOCTH YeJIoBeKa, (POPMUPOBAHUE TPYII, B3aUMOJCHCTBHS B TPYIINIC M B OpraHU3aIlny;
BO3HUKHOBEHHUE, TIPOSBICHHE W PA3HOBUJAHOCTH KOH(IUKTOB, BIHMSHHE KOH(PIUKTOB Ha
yIIpaBJICHUE.

Monynb 3. OCHOBBI MapKETHHTA.

3.1 Mapkemune kax cucmema ynpagnenus, pe2yiuposanus u uzyuenus pvinka. Ilonstue
MapKETHHTa, POUCXO0KICHUE U CYIIIHOCTh MAPKETUHTA, [IeJH MapKkeTuHTra. OCHOBHBIE PU3HAKI
MapKETHHTOBOTO CTHJIs yrpaBieHus. Konnenmum mapkernHra. OCHOBHBIC BHIBI MapKETHHTA.
MapkeTHHTOoBas cpefa.

3.2 Komnnexc mapkemunea. Ocrognvle mapkemuneosvie uncmpymenmol. CoaepkaHue u
MPOIIECC YIpaBieHUss MapKeTUHToM. OCHOBHBbIE (DYHKIIMM MapKeTWHra. ToBapHas, IIEHOBas,
cObITOBasi 1 KOMMYHUKalIMOHHAs OMUTHKU (upmbl. ToBapHbie cTpateruu. PazpaboTka HOBBIX
TOBapOB.
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4 O0beM y4eOHOM JUCHUNIMHBI

o B 3adeTHBIX B akazem.
Bupl yueOHOM paboTh
eINHUIIAX yacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY ILIAHY 2,0 72
KonTaktHas padora (KP): 0,25 9,2
Jlexmm (Jlek) 0,17 6
[TpakTaeckue 3arstus (I13) 0,08 3
CamocrositesbHas pa6ora (CP) 1,64 59
Bua koHTpOJIA: 3aUeT / IK3aMeH 3ayer
0,11
(3,8)
. B 3auerHbIX B actponom.
Bunet yueGHoI paboTh
eIMHNLAX yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 2,0 54
KonTaktHas padora (KP): 0,25 6,90
Jlexumn (Jlek) 0,17 4.5
[Tpaktuueckue 3anstus (I13) 0,08 2,25
CamocrositesbHas padora (CP) 1,64 44,25
Buna xoHTpoJIsi: 3a4eT / IK3aMeH 011 3a4yer
' (2,85)

AHHOTaUus padoyeii mMporpaMMsbl JUCHUTLIMHBI
« OCHOBBI TEXHUYECKOr0 peryinpoBanus u ynpasienus» (51.B./[B.04.02)

1 Ileasb AUCHUTILUIMHBI — ITOJIYYCHUE CUCTEMBI 3HAHUH 00 YIIPaBJIICHUH Ka4eCTBOM Ha
MPEINpHs TUSIX B CUCTEME HAIMOHATBLHOM SKOHOMUKH, BKJIIOUAsi METOIOIOTUYECKUE OCHOBBI U
3aKOHOMEPHOCTH YIIPABJICHUS KAYECTBOMB YCIIOBUSX PHIHOYHOW YKOHOMUKHH BHEJIPCHHE
pe3yNbTaTOB HAYYHO-TEXHUYECKUX U IPOEKTHO-KOHCTPYKTOPCKHUX Pa3pabOTOK B peaslbHbII
CEKTOP PKOHOMUKH.

2 B pe3syabrate
O0akajlaBpHaTa J0JIKeH:

Obnaoams  CHENYIONIMMH
komnerenusimu (I11K):

— CIIOCOOHOCTh HUCIONB30BaTh OCHOBBI JKOHOMHUYECKHUX 3HAHUH B Pa3IMUHBIX
chepax xusnenestenpHoctd (OK-3).

- CIIOCOOHOCTh HCIOJIB30BaTh AJIEMEHTHI 3KOJIOT0-3KOHOMHYECKOTO aHajiu3a B
CO3JIaHUM SHEPro- U pecypcocdeperaromux texuomoruit (ITK-8).

3namo:

- MPUHIIMITEI  COCTABJICHUS TEXHHYECKOW JOKyMeHTaruu (TpadukoB padoT,
WHCTPYKIMH, TJIAHOB, CMET, 3asBOK HAa MaTepPUANIBI K 000PYIOBaHKE) U JIP.;

- TEOPETUICCKHE OCHOBBI M METOIBI BEIPAOOTKH IIEJICH U CTpaTerny ON3Heca;

- MIPUHIIMIBI TTOATOTOBKU JOKYMEHTAIlMU JJIsi CO3JIaHUs CHUCTEMBl MEHEIKMEHTa
KauecTBa MPEATNPHUATHUS;

- METO/IbI U TEXHOJOTHH MPUHATHS U Pealli3allii yIPaBICHUECKUX PEIICHHH.

Ymems:

- COCTaBJISITh 3asBKH Ha 000PYAOBaHHUE;

- pa3pabaThIBaTh TEXHUYECKYIO JOKYMEHTAIHUIO;

- MIPUHUMATD YIIPABICHUYECKHE PEIICHUS U OPTaHU30BBIBATh X BHITIOTHEHHE;

- cobupath, 00pabaThIBaTh M UCIOJIH30BATh YIIPABICHYECKYIO HH(OPMAITHIO;

H3y4YeHUs] JUCHUIUIMHBI O00y4YaloUWHCA MO0 MporpamMmme

obmekyneTypubiMu  (OK) u  mpodeccnonansHbIME
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- paboTaTh C yIpaBICHYECKON JOKYMEHTAIIMEH, MOIb30BaThCS 3aKOHAM, HOpMaMHU
U TIpaBUJIaMH aIMUHUCTPATUBHOM 1€ATEIbHOCTH;

- pacmpenensaTs 00s13aHHOCTH ¥ OTBETCTBEHHOCTb;

- MCIOJIb30BaTh METOIbl MOTHBAIIMH [I€PCOHAIA;

- KOHTPOJIHMPOBATH M PETYIUPOBATH UCIIOJIHEHUE TIAHOB.

Braoemy:

- HaBBIKAMHU MPUMEHEHHS ONTUMAIBHBIX MOJXOAOB JUIsl JUATHOCTHKU W aHAIHM3a
PBIHKA,

- METOAAaMHU PYKOBOCTBA EPCOHAIOM;

- UHCTpYMEHTaMu 3 ()EKTUBHOTO yIpaBiICHUS MPEANPUITUEM.

3 Kpatkoe coaep:xkaHue TUCHUTLTHHBI

Monynb 1. OcHOBBI yrIpaBiIeHHUS KAY€CTBOM Ha MPEANPUATUI

1.1 Bseoenue. IIpeomem, memoo u cooepicanue oucyuniuvl. Teopusi yHpaBlICHUS:
yIpaBieHHe KaK MOTPEOHOCTh U Kak (pakTop ycrexa JesATeTbHOCTH, CYITHOCTh M COJEp>KaHue
VIIPaBICHUS, MECTO TEOPHH VIIPABICHHUS KAa4eCTBOM B CHCTEME COBPEMCHHBIX 3HAHUHU,
cnenuduKa ynpaBieHYeCKON AESITEeNbHOCTH, COBPEMEHHBIE MPOOIEMbI YIPABICHHS Ka4eCTBOM.
3aKOHOMEPHOCTH W TIPUHIMUIIBI YIPABICHHUS KAueCTBOM: CYOBEKTHBHBIE H OOBEKTHBHBIC
(haKkTOopBHI.

1.2 Cucmema ynpaenenus kauwecmeom Ha npeonpusmuu. Oyenxa 3¢hghekmusnocmu
ynpaegnenus kavecmgom. CuUCTeMa YIpaBICHHUS KadyeCTBOM: TMOHATHE CUCTEMBl YIPABIICHUSA,
pacnpenernenne (QpyHKIMHA, TOJTHOMOYMNA M OTBETCTBEHHOCTH, NMPHHIIMITBI MTOCTPOCHHUS CHCTEM
yhnpaBieHusikadyecTBOM. LleHTpanu3anuss W AeleHTpalu3alus YIpaBJieHUS, JI€JIeTHPOBaHUE
MOJTHOMOYHMI B TMpoleccax yrpaBieHHsKa4ecTBOM. OCHOBHbIE MOHATHS 3((HEKTHBHOCTH
yrpaBieHus kauecTBoM. [lokazaTenu 3¢ (heKTUBHOCTH YIIPaBICHUSKAUYECTBOM.

Mouyib 2. OCHOBBI CHCTEMBI MEHEPKMEHTA KauecTBa

2.1 l{enu 6 cucmeme ynpasnenus kavecmgom. Llenu B yrpaBIeHUUKAYe€CTBOM: POJIb LIETTH
B OpTaHM3AIlMU U OCYIIECTBICHUH MPOIECCOB yIPaBICHUS, KIacCUBUKAIHS TIeei, TOCTpPOCHNE
JiepeBa 1ieseil; coueTanne pa3Hooopasus meneit 1 GyHKIN MeHEPKMEHTa; CUCTeMa YIIPaBIIeHUs
MO TICJISIM; CTPAaTeTusi W TaKTHKa YIpaBJICHUsAKadecTBOM. CyIIHOCTh, MPUHIUIBI U METOJbI
rtanupoBanus. [Iporecc BeipaboTku crparerun. @opMbl TEKYIIEro MIIaHUPOBAHUS YIPABICHUS
KauecTBOM. BHeIpeHHWe pe3yibTaToB HAYYHO- TEXHUYECKUX M TPOCKTHO-KOHCTPYKTOPCKHX
pa3paboTOK B pealibHbII CEKTOP SKOHOMHUKH.

2.2 Texnonoecus paspabomku u npunsmus ynpaeiendeckux pewenuti. Pa3paboTka
VIpaBIEHUYECKUX PEUICHWI: TMOHATHE U  KiIacCU(UKAMsS  YIPABICHUECKUX  PEIICHU,
OCHOBOTIOJIATAIONINE 3JICMCHTHI JICATEIBHOCTH, YCIOBHS W KPUTCPUU TPUHATHS PEIICHUH,
IpOLecC W MOJETH TMPHUHATHS YIPaBIECHUYECKUX pEIICHUH, peanu3alus YyIpaBICHUYECKUX
pELIeHMI.

Mooyns 3. Ynpasnenue nepconanom

2.3 Bracme 6 cucmeme ynpaeénenus. Jluoepcmeo u cmunv ynpasierus. OTHOIICHUS
BJIACTH B CHUCTEME YIPaBJICHHUSI: TIOHATHE U TUIIOJIOTUS BJIACTH; BIACTh U aBTOPUTET MEHEKEPA,
npu3Haky, (AKTOpPBl W TPOSBICHUS HEYNPABISICMOCTH; WCTOYHUKHA BIACTH B YIIPABICHUH
OpraHM3aIfell; MapTHEPCTBO B MpoIeccax MEHeKMeHTa. JIMIepcTBO W CTHIIb YIPaBJICHHS:
nporeccsl  ()OPMHUPOBAHHMSI W  OCHOBHBIC COCTABJISIIOIIHME JIMJAEPCTBA, (OpMalbHBIE U
HedopMabHbIe (PaKTOPHI JIUAEPCTBA, IPOSBICHUE TUISPCTBA B CTHIIC YIPaBICHUS, TCHICHITUS
Pa3BUTHUS CTHJIS YIIPABICHHUS.

2.4 MomusayuonHbsle 0CHOBbI YnpaesieHus u Kongauxmol. MOTUBAIMS AEATEIbHOCTU B
VIIPaBJICHUHN: MOTHUBHI JISATSIIBHOCTH YEJIOBEKA U WX POJIb B YIIPABJICHUH, OCHOBHBIC MTOHATHS U
JIOTUKA Tpollecca MOTHBAIUHU, (GakTopsl (HOpMHpPOBaHHS MOTHUBOB Tpyla; HCHOIB30BaHUE
MOTHUBALIMM B NPAKTHKE MEHEMKMeHTa; (akTopbl 3((EKTUBHOCTH MOTHBALIUU; COBPEMEHHBIE
KOHIENIIMM MOTHBAalMU. ['pynmoBasi JUHAMHKA U KOH(DIUKTH: POJb TPYIIBLI B MOBEICHUU U
JEeSTeNIbHOCTH YesioBeka, (OpMUPOBAHUE TPYII, B3aUMOACUCTBUS B TPyIIe U B OpraHU3alluy;
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BO3HUKHOBCHHUC, TIPOSABICHUC U Pa3HOBUIAHOCTU KOH(bHHKTOB, BIIUSAHHUC KOH(I)J'II/IKTOB Ha

yIpaBJICHUE KA4eCTBOM.
4 O0beM y4eOHOH JUCHHILINHBI

" B 3adeTHBIX B akanem.
Bunpl yueGHO# paboThI
eINHUIIAX yacax
O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 2,0 72
KonTaktHas padora (KP): 0,25 9,2
Jlexmm (Jlek) 0,17 6
[TpakTaeckue 3anrstust (I13) 0,08 3
CamocrositesbHas pa6ora (CP) 1,64 59
Bua koHTpOJIA: 3a4UeT / IK3aMeH 3ayer
0,11
3,8)
. B 3auerHbIX B actponom.
Bunst yueGHoI paboTh
eIMHNLAX yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 2,0 54
KonTaktHas padora (KP): 0,25 6,90
Jlexumn (Jlek) 0,17 4.5
[Tpaktuueckue 3anstus (I13) 0,08 2,25
CamocrositesbHas padora (CP) 1,64 44,25
Buna xoHTpoOJISi: 3a4eT / IK3aMeH 011 3a4yer
' (2,85)

AHHOTaNUs Y4eOHOH NMporpaMMspl JUCHHUILIMHBI

«I[IpukjiaiHasi MeXaHMKA B OXPaHe OKPY Kalollell cpeabl M PAIIHOHATBHOM HCIOJIb30BAHUU
npupoaHbix pecypcon» (b.1B.JIB.05.01)

1 Heap DMCHUNJIMHBI - HAYYUTh CTYJEHTOB TBOPYECKOMY MOIXOJY K BBITOJHEHHUIO
WHXCHEPHBIX PAacUYeTOB Ha MPOYHOCTH, KECTKOCTh U YCTOMYHUBOCTH JJIEMEHTOB KOHCTPYKITUH,
JeTanel ¥ y3J0B MallluH U anmapaToB.

2 B pe3yabtare u3yYeHUs] TUCIHUIIHHBI
0akajaBpHaTa qOJIKEH:

Obnadams CIENYIONUMH KOMITETCHIIUSIMU:

- CIOCOOHOCTh HCMOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX NUCIUIUIMH B
po(heCCHOHATLHOM  JCATeIBHOCTH, TPUMEHSITh METOJIbI MAaTeMaTHYeCKOro aHam3a |
MOJICITUPOBAHMUSI, TEOPETUIECKOTO M IKCIIEpUMEHTaNbHOTO uccnenoBanus (OITK-2).

- CIOCOOHOCTBIO YUaCTBOBATh B COBEPIIICHCTBOBAHUN TEXHOJIOTHUECKUX TPOIIECCOB
C TIO3MIIMH SHEPTO- H PECypCcocOepeKeHIS, MUHIMHU3AIMH BO3ICHCTBHS HA OKPYKAIOIIYIO CPETy
(TIK-2).

3uamo:

- OCHOBHBIE YypaBHEHHUS M METOABl DPEIICHUS 3a7ad COMPOTHUBICHUS MaTepUATIOB U
JieTanei MaluH;

- OCHOBHBIE METOJIBI PACUETOB Ha MPOYHOCTH, KECTKOCTh M YCTOHYMBOCTH JJIEMEHTOB
KOHCTPYKITUH MAIllMH U aliiapaTos;

- OCHOBBI TEOpUHU pacueTa JAeTajed W Y3J0B MAIIMH M allapaToB XUMHYECKON
TEXHOJIOTHH.

Ymems:

- TPOBOIMTH PacyUeThl AJIIEMEHTOB KOHCTPYKIIMH Ha OCHOBE METOIOB CONPOTHBIICHUS
MaTepUasoB;

- pacCYMTHIBATh U KOHCTPYHUPOBATH JCTAIN MAIIIMH 11O HCXOIHBIM JTAHHBIM;

o0yyamomuiicds 10 mnporpaMmme
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- MPOU3BOJUTh PACUYETHl IO OCHOBHBIM KPHUTEpPHUSIM pabOTOCIOCOOHOCTH H
KOHCTPYUPOBAHHUs JIeTalei MaIIMH.

Brnaoemu:

- HaBbIKaMU pacueTa CONPOTUBIICHUS] MATEPUAJIOB aHAIUTHUYECKUMHU METO/IaMU;

- HaBBIKAMM BBIOOpA MAaTEPHAIIOB 10 KPUTEPUSAM IIPOYHOCTH;

- pacyeTamMHM THIIOBBIX JE€TaJled MalluH, MOJb3YysACh CIPAaBOYHOW JIUTEPATypod U
I'OCTamu.

3 Kparkoe coaep:kaHue TUCHHUILINHBI:

1. Beenenue

Pone pmucummimebel  «[lpukiiagHas MexaHMKa B OXpaHE OKpYKawllew cpeasl U
palMOHATILPHOM — HUCIOJB30BAaHUU TPUPOAHBIX pecypcoB» B (opMupoBaHuu Oakanaspa,
MMEIOIIIET0 MHKEHEPHYI0 NOAroToBKY. IlpuknanHas mexaHuka Kak OCHOBA JUIsl TTOHMMaHUS
paboThI, ycTpoiicTBa U 6€30IacHOM IKCIUTyaTallul 000PyI0BaHUS XMMUYECKOTO TIPOU3BO/ICTBA.

2. Mopaynse 1 «Onpenenenue peakiuii onop. PactskeHue-coxaruem.

Pazgen 1.1. Onpenenenne peakiuii omnop.
AOCONIOTHO TBEpAOE Teno. DJeMeHThl cTaTUKH. OCHOBHBIE MOHATHSA. AKCHOMBI CTaTHKH.
VYpaBHeHus paBHoBecHsl. CBS3H U UX pEaKLUU.

Paznen 1.2. PacTsxeHne-cxkaTue.
OcHOBHbIE JONYILUEHUS W MPUHLMIIBI CONPOTUBIEHUS MaTepuaiaoB. MeToJ Ce4YeHUN.
Hanpsokenus, nedopmanuu u mnepemerienus. 3akoH ['yka. Iloctpoenue smiop BHYTPEHHUX
YCWIHNM, HanpsokeHuid U nepemenieHuid. (CraThyeckd  ONpeAeiUMblE U CTaTHYECKH
HeomnpeaeauMble 3a1aun. JuarpaMmmbl pacTsyKEHUs 1M1 IJIACTUYHBIX U XPYNKHX MAaT€pUaoB U
UX XapakTepucTuku. Jlomyckaemple HaIpsDKEHMs. YCIOBHE IMPOYHOCTH IPU  PACTSKEHUU
(cxarun).

3. Moayns 2 «Kpyuenue. U3ruom».

Pasznen 2.1. Kpyuenue.
3akon I'yka mpu ciasure. BHyTpeHHue cusoble (axkTopsl npu KpydeHuu. HanpsokeHus B
CTEPKHSIX KPYIJIOrO C€YEHUs. Y CIIOBHE MPOYHOCTH MPU KPYUEHHUH.

Paznen 2.2. U3rud.
['eomeTpuyeckue XapaKTEPUCTUKU IUIOCKUX ceueHUW. lIoHSATHME YuCTOro M MONepeyHOro
n3ru6oB. IlpaBuna mocTpoeHUs SMIOp TONEPEYHbIX CHJI M M3TMOAIOUIMX MOMEHTOB.
OmnpeneneHre HOPMAaJbHBIX HaNpsDKEHUH. YCIIOBHE MpPOYHOCTH Npu u3rubde. OmnpeneneHue
KacaTeJbHbIX HanpshkeHui. PanmonansHelie (hopMbl ceueHui.

4. Monynb 3 «CoXxHOE HANPSKEHHOE COCTOSTHUED.

Paznen 3.1. CrioxxHOE HaNPs>KEHHOE COCTOSIHUE.
OCHOBBI TEOpUU HANPSHKEHHOTO COCTOSIHUS M TUIOTE3bl TPOYHOCTH. [IoHATHE HanpsKEHHOTO
coctossHUs. [J1aBHBIE TUIOMIAAKM W TJaBHbIe HanpsokeHus. (OO0o00meHHbIH 3akoH ['yka.
Hasznauenne runore3 mnpouHocTd. [loHATHE HKBUBAJIEHTHBIX HANPSIXKEHUW UM KPUTEPUEB
IIPOYHOCTH.

Paznen 3.2. TOHKOCTEHHBIE COCY/IBI.
TOHKOCTEHHBIE COCYIbl XUMHYECKHX MPOU3BOACTB. OrmpeneneHne HanpsHKEHH 1o
6e3MoMeHTHOI Teopuu. OcHOBHBIE jgonyuieHus. BbeiBong ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000JI04eK 1o ypaBHeHMIO Jlamiaca M 1O CTaHIAPTU30BAaHHOW METOJIUKE.
VYcnoBue npoYHOCTH.

Paszpnen 3.3. Pacuer ckaTsIX CTEpKHENW Ha yCTOWYUBOCTb.
Y CTOMYUBOCTH 3NIEMEHTOB KOHCTPYKIH. [loHATHE KpUTHYECKOH cuilbl U K03 duirenTa 3amaca
npoyHoctu. Pacuer kputmueckod cuibl mo Oinepy. Ilpenenst mpumeHumMoctu (HOpMyIibl
Oiinepa. [IpakTudeckuii cmocob pacuera Ha YyCTOWYHBOCTD.

5. Monyns 4 «/leranu Mammmn».

Paznen 4.1. Coenunenue neraneit MalivH.
Knaccudukanmst nmeraneit mMammH | anmapatoB XWMHUYECKHX MPOM3BOJACTB. Pe3nOoBbIC
coenuHeHUs. Pacuer OONTOBBIX COEMUHEHWI MPU TOMEPEYHBIX M TMPOJOJBHBIX Harpy3Kax.
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[[Inonounsie coenuHeHus. Ha3HaueHne u BUABI IIMOHOK. PacyeT MINMOHOK Ha cpe3 U CMSATHE.
Bunbr cBapku. O6macte mpuMeHeHus. Buapl cBapHBIX MIBOB. PacdeT Ha MPOYHOCTH CTHIKOBBIX U
HaXJICCTOYHEIX IIIBOB.

Paznen 4.2. Banbl 1 ocu, UX ONOPBI U COCTUHECHUS.
Banelr, ux knaccudukanus u HazHaueHue. Ocu. [IpoeKTUPOBOUHBIE pacdeThl BaJlOB U OCEH.
[MoamumHanku CKOJIbKCHHUS. Marepuaibl BKJIAJIBIIIICH. [Mogmumanku KauyeHHs.
[IpuHuunuansHOe YCTPOMCTBO M OCHOBHBIE TIE€OMETpUYECKHE pa3Mepbl. JloCTOMHCTBA,
HEJOCTaTKW W O0JacTH NPUMEHEHUsS TIOIIIUIHUKOB KadeHUs M CKOJIbKeHHs. [IpuBoaHbBIC
mydTer. Hasznauenne. Knaccudukanus mMypT mo npuHIMIY ASHCTBUS U XapakTepy paboThI.
[Topsimok mog6opa MyGpT ¥ OCHOBBI IPOYHOCTHOT'O pacyeTa.

Pa3nen 4.3. Mexanndeckue nepeaayu.
3yb6uaTteie mepemaun. OkpyxHOe U paguanbHoe ycwims. Penykropel. OmnpeneneHue u
knaccudukanus. [Ipumepsl cxeMm peTyKTOpOB.

O61ee xonuyecTBo Moaynel — 4.

4 O0bem yueOHOH THCHHMIIINHBI

o B 3aueTHBIX B akanem.
Bunet yueGHoi paboThl
CIMHULIAX yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 4,0 144
KonraktHas pa6ora (KP): 0,45 16,2
Jlexmu (Jlek) 0,22 8
[Tpaktuyeckue 3anstus (I13) 0,22 8
CamocrositesbHasi padora (CP) 3,44 124
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4er ¢
0,11 OLIEHKOM
3.8)
o B 3auerHbIX B actponom.
Bunel yue6HoI paboTh
€IMHULIAX qgacax
O01as TpyA10eMKOCTh JHCHUILIHHBI 10 Y4e0HOMY IJIAHY 4,0 108
KonrakTHas padora (KP): 0,45 12,15
Jlexruu (JIek) 0,22 6
[Tpaktnyeckue 3anstus (I13) 0,22 6
CamocrositenbHas padora (CP) 3,44 93
Buja xouTpoJisi: 3a4er / Ik3amMeH 3a4er ¢
0,11 OIIEHKOM
(2,85)

AHHOTAIUA Y4e0OHOH MPOrpaMMbl AU CHUNIMHBI
«TexHn4yeckass MeXaHHUKA B OXPaHe OKPY:KaloLel cpeabl 1 PAMOHAIBHOM
HCNO0JIb30BAHUH NPUPOIHBIX pecypcon» (b.1B.J1B.05.02)

1 Heap IMCUMNJMHBI - HAYYUTH CTYACHTOB TBOPYECKOMY IMOAXOAY K BBITOTHEHUIO
WHKEHEPHBIX PacyeTOB Ha MPOYHOCTb, KECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKIUH,
JieTanei v y3J10B MalllH U anmnaparos.

2 B pe3yabTaTe wu3y4YeHHs] JAUCHMIUIMHBI OOYy4YalOIIMiici MO mNporpamme
0akajaBpHUaTa q0JIKEH:

Obnadams cnenyronumu  odmenpodeccruonanbapiMu KoMrereHnusmu (11K):

- CIOCOOHOCTh HCTOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX NUCIUIUIMH B
npoecCHOHANBHOM  AEATEeIbHOCTH, MPUMEHSITh METOJbl MaTeMaTH4YecKoro aHajiu3a |
MO/JICITMPOBAHHUS, TCOPETUICCKOTO M IKCIIepuMeHTaIbHOTO rccienoanus (OI1K-2);
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- CIOCOOHOCTBIO YYaCTBOBATh B COBEPIICHCTBOBAHNHU TEXHOJIOTMYECKHUX IPOLIECCOB
C TIO3MIIMI 3HEPTO- U pecypcocOepexeHmsl, MUHUMU3AIMH BO3IEHCTBUS Ha OKPYKAIOIIYIO Cpelly
(TIK-2).

3namo:

- OCHOBHbBIE YpPaBHEHHMS M METOAbl PELICHUS 3a7ad CONPOTHUBIICHUS MaTEpUAIOB U
JeTajiell MalluH;

- OCHOBHBIE METOJIbl PACUETOB HAa MPOYHOCTh, KECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB
KOHCTPYKUMI MallvH U anmnaparos;

- CHOBBl TEOPUM pacuera JeTajled U Y3J0B MAIIMH M annaparoB XUMUYECKOU
TEXHOJIOTHH.

Ymemo:

- MPOBOJMUTH PACYEThl FIEMEHTOB KOHCTPYKIMI HAa OCHOBE METOJOB CONPOTHUBIICHUS
MaTepUasos;

- paccuMTHIBATh U KOHCTPYMPOBATH JI€TAIN MAIIMH O UCXOIHBIM JaHHBIM;

- IIPOM3BOJUTh pacueTbl MO OCHOBHBIM KpUTEpPHUSIM pabOTOCHOCOOHOCTH U
KOHCTPYUPOBAHUS JIeTalei MaIlH.

Braoemy:

- HaBBbIKaMU pacueTa CONPOTUBIICHUS] MATEPUAJIOB aHAIUTHUYECKUMU METO/IaMU;

- HaBBIKAMU BbHIOOpA MAaTEpPHAJIOB 10 KPUTEPUSAM IIPOYHOCTH;

- pacyeramMM THIIOBBIX JE€TaJed MAallWH, IOJb3YysACh CIPaBOYHOM JIUTEPATypoOd U
I'OCTamu.

3 Kparkoe cogep:kanue JUCHUIIUHBI:

1. Benenue. Poisib npenmera «TexHuyeckas MEXaHUKA B OXPaHE OKPYXKAIOIIEH Cpelibl U
palMoOHATILHOM HCIOJIB30BAaHUU TPUPOAHBIX PECYpcoB» B » B (OPMHpPOBAHWHU Oakaiampa,
MMEIOIIIETO MHXEHEPHYIO MOArOTOBKY. TexHuuyeckas MeXaHMKa Kak OCHOBA JUIsl TOHMMaHUs
paboThl, yCTpOCTBA U O€30MACHOM IKCIUTyaTallui 000PYI0BaHUSI XUMUUECKOTO MPOU3BOJICTBA.

2. Monyine 1 «Onpenenenue peakuuii onop. PacTsbkeHne-cokatuey.

Paznen 1.1. Onpenenenne peakiiuii omnop.

AOGCOIOTHO TBEPIO€ TENO. DIIeMEHThI CTaTUKU. OCHOBHBIE MOHATHSA. AKCUOMBI CTATUKH.
VYpaBHeHus paBHoBecHsl. CBS3H U UX pEaKILUU.

Pazpnen 1.2. PactsxeHue-cxatue.

OcHOBHbBIE JOMYIIEHHWS M TPUHLHUIIBI CONPOTHUBIEHUS MaTepuaaoB. MeTosa ceueHuil.
Hanpsokenus, nepopmanuu u nepemenieHus. 3akoH ['yka. IloctpoeHue smiop BHYTPEHHHX
YCWIHNM, HanpsokeHuid U nepemenieHuid. (CraThyeckd  ONpeAeuMble W CTaTHYECKH
HeomnpeaeauMble 3a1aun. J(uarpaMmbl pacTsyKeHUs 7S MJTACTUYHBIX U XPYNKUX MaTepUATIOB U
UX XapakTepucTuku. Jlomyckaemple HaIpsDKEHMs. YCIOBHE IPOYHOCTH MPU  PACTKEHUU
(cxaTum).

3. Monyns 2 «Kpyuenuey.

['eomeTpryeckue XapakTEpUCTUKU IUIOCKMX Ce4eHMH. 3akoH ['yka npu caBure.
BuyTpennue cunoble (akTopsl npu KpydeHuu. HampspkeHus B CTEP)KHSAX KPYIJIOTO CEYEHHS.
VYcnoBue NpOYHOCTH, YCIOBUE XKECTKOCTU TPU KPYUEHHH.

4. Monynb 3 «U3rub».

Paznen 3.1. U3ruod.

[TonsiTe yucToro M momepeyHoro M3ruOoB. [IpaBuia MocTpoeHHs 3MIOp MOMEPEUHbIX
CHJI ¥ U3rubaronmx MoMeHTOB. OrpeieneHne HOpMalbHbIX HANpsDKEHUH. Y CcloBHe MPOYHOCTH
npu u3rubde. OmnpeneneHne KacaTeabHbIX HanpskeHu. PannonanbHbie pOpMBbI cCEUeHUH.

Paznen 3.2. [lepemenienus B 6pyce

HuddepennmanbHoe ypaBHEHHE HM30THYTOM OCH OalKu. ODHEPreTHYECKHl METO.
onpenenenus nepemenieHuil. Marerpan Mopa. IIpasuno Bepemaruna.

Paznen 3.3. PacueT cratndecku HEONpPeIeTUMBIX OAIOK B paM.

CreneHb CTaTUYECKOM HEONpeNeNMMOCTH. BBIOOp OCHOBHOW cucTeMbl. MeTon cuil.
KanoHnueckue ypaBHEHHsI METOJA CHUII.
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5. Moaynp 4 «CnoxkHoe HallpsHKEHHOE COCTOSTHUEY.

Paznen 4.1. CnioskHOE HaNPsSHKEHHOE COCTOSIHUE.

OcCHOBBI TEOpUH HANPSHKEHHOI'O COCTOSIHUS M TUnoTe3sl npouyHocTd. [loHsTHe
HANPSDKEHHOTO COCTOsIHUS. ['J1aBHBIE TUIOMIAAKU U TIaBHbIE HampsokeHus. OO00IIeHHbIH 3aKOH
I'yka. Haznauenue runore3 npoyHocTd. IIoHATHE SKBUBAJIEHTHBIX HANpPSKEHUM M KpPUTEPHUEB
MPOYHOCTH.

Pa3znen 4.2. TOHKOCTEHHBIE COCYBI.

TOHKOCTEHHBIE COCYABl XMMHUYECKHUX MPOM3BOACTB. OrpeneieHre HaMpsHKEHUH 0
0esmomeHTHON Teopuu. OcHOBHbE JomyiieHMs. BpiBog ypaBHenusa Jlamnaca. Pacuer
TOHKOCTEHHBIX 000J104eK 1o ypaBHeHHMIO Jlamiaca M 1O CTaHIAPTH30BAHHOW METOJIUKE.
VYcnoBue npoYHOCTH.

Paznen 4.3. PacueT ckaThIx CTep)KHEH HAa YCTOWYUBOCTD.

Y CTONYMBOCTD 371€MEHTOB KOHCTPYKIMU. [IoHATHE KpUTHYECKOH cuibl U K03 dunmenta
3amaca npoyHoctu. PacueTr kputuueckoi cuiel o Ditnepy. [Ipeaenst npuMeHuMocT GOpMYIIbI
Oitnepa. [IpakTuyeckuii crocod pacuyera Ha yCTOMUHUBOCTb.

O61ee KonuyecTBO MoayIen — 4.

4 O0bem yueOHOH TUCHMIIINHBI

" B 3aueTHBIX B akanem.
Bunet yueGHoi paboThl
CIMHULIAX yacax
O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4e0OHOMY IIAHY 4,0 144
KounraktHas pa6ora (KP): 0,45 16,2
Jlexmu (Jlek) 0,22 8
[Tpaktuyeckue 3anstus (I13) 0,22 8
CamocrositenbHas padora (CP) 3,44 124
Buja kouTpoJisi: 3a4eT / IK3aMeH 3a4er ¢
0,11 OLIEHKOM
3.8)
o B 3auerHbIx B actponom.
Bunel yue6HoI paboTh
€IMHULIAX qgacax
O01as TPy10€eMKOCTh JHCHUILIHHBI N0 Y4€0HOMY IJIAHY 4,0 108
KonrakTHas padora (KP): 0,45 12,15
Jlexruu (JIek) 0,22 6
[Tpaktnyeckue 3anstus (I13) 0,22 6
CamocrositesbHas padora (CP) 3,44 93
Bua xouTpoJisi: 3auer / 3k3amMeH 3a4er C
0,11 OIIEHKOM
(2,85)

AHHOTanuA padoyeil NPOrpaMmbl JUCUUIIIIMHBI
«buonorus» (b.1.B.J1B.06.01)

l1lenbl0 AUCHUIUVIMHBI sBISETCS  (QOPMHUpPOBAHWE 3HAHUH O  pa3zHOoOOpazuu
OMOJOTUYECKNX OOBEKTOB KUBOW MPUPOJBI, UCTOPUYECKOM W HWHIAMBUAYAIHHOM Pa3BUTUU
OpPTaHWU3MOB JIJIsI TOHUMAHUS CTPATETHH COXPAHEHHS OMOPa3HO00pa3usl M OXPaHbI IPUPOJIBI.

2 B pe3yiabrare H3y4YeHUs] AUCUMILVIMHBI O0y4YawUIWiicsi MO NporpamMmme
OakajiaBpuaTa J0JIKeH:

Obaadoams CIEAYIONUMU KOMIICTCHIIUSIMU:

- 005a1aTh CIIOCOOHOCTHIO UCIOJIB30BATh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI JJIs1
NOHUMAaHUsI OKpY Karouiero Mupa u sBieHuid mpupost (OI1K-3);

- CIOCOOHOCTBIO YYaCTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTUYECKUX MPOLIECCOB
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C TIO3MIINH SHEPTO- U PECYPCOCOSPEKEHIS, MUHIMU3AINH BO3ICHCTBUS HA OKPYKAIOIIYIO CPEey
(TIK-2).

3name:

- OCHOBHBIC PA3INYHsl )KUBBIX U HEXKUBBIX CHCTEM;

- CTpOGHHE, COCTaB H  (PHU3UOIOTUYECKYID pOJIb  KJICTOYHOH CTEHKH U

UTOIUIA3MAaTUYECKO MeMOpaHbl, BHYTPUKJICTOYHBIX OpTaHEILT;

- XUMHUYECKYI0 OpraHW3alul0, CTPOCHHE W (YHKIUU KIETOK JYKapHOTOB U

MMPOKAPHOTOB;

- CTPYKTYpPY HYKJIEHHOBBIX KHUCJIOT M MNPUHIUI MaTPUYHOTO CHHTE3a KaK OCHOBY

HACJIEACTBEHHBIX CBOMCTB JKMBEIX CHCTEM,

- TEHETUYECKUH KOJ U €TI0 CBOMCTBA;

- OCHOBHBIE 3TAIlbl OMOCHHTE3a OENKa,

- TEOPETHYECKHUE OCHOBHI M MMPAKTUYECCKHUE TOCTHIKEHUSI OMOOTHH Pa3BUTHS;

- CYIIHOCTh TPOIECCOB, MPOTEKAIOIIUX B OpPraHU3Me H  3aKOHOMEPHOCTH

B3aUMOJICVCTBHS OpraHU3Ma C OKPYXKaKOUIEH Cpeaoil;

- 0a3oBbIC PEJICTABJICHHUS O Pa3HOOOpa3HK OMOIOTHYECKUX O0OBEKTOB;

- OCHOBBI TEOPHH IBOJIIOIIH.

Ymems:

- BBIOMpaTh TEXHUYECKHE CPEIICTBA IS PEIICHUS TIOCTABICHHBIX 3a/1a4;

- JIOTMYHO MHTEPHPETUPOBATH NOTYyYEHHYIO HH(POPMAIIHIO;

- aHaJU3UPOBATH MOJTYYECHHBIC PE3YJIbTAThI.

Brnaoems:

- OCHOBHBLIMH HOHSATHSMH OHOJIOTHU.

3 Kparkoe conep:kanue JUCHUNINHBI.

CBoiicTBa KUBOTO. YPOBHU OpPTaHHU3AIIMU KUBBIX CUCTeM. broiorus, kak COBOKYITHOCTh
HayK, U3YYalOIIUX CTPYKTYPY, GYHKIIMOHUPOBAHKUE U Pa3HOOOpa3ue KUBBIX CUCTEM Ha Pa3HbBIX
YPOBHSIX OpTaHHU3aIMU. XUMUUYECKHE KOMIIOHEHTHI )KUBOTO: JIEMEHTHI, COJIEPIKAIINECS B )KUBBIX
cucTtemax, ouonornueckue Moliekynbl. CTpoeHue, cocTaB U (U3HOIOTHYECKass POJIb KIETOYHON
CTEHKH W BHYTPUKIETOYHBIX OpraHei. PasmuokeHue u pazButue. OCHOBBI KIACCHYECKON
reHeTukd. [loHsATHE O HACIEACTBEHHOCTHM M MU3MEHUYMBOCTU. MaTepHualibHble M MOJEKYISPHbIE
OCHOBBI HacneAcTBeHHOCTH. OcHoBHBIE 3akoHbl Mengens. Ilporecchl BUI000pa3oBaHUS.
OcHOBHBIE THUIIBI YBOJIIOLIMOHHBIX MPOIECCOB. [ TaBHBIE HalpaBieHUs 3BoOJIONUU. PasHooOpa3ue
JKUBBIX OPTaHU3MOB.

4 O0beM yueOHOH 1 CHUIITHHBI

. B 3agernbix | B akagem.
Bugpsl yaeOHOM paboThI

eIMHUIIAX Jacax
O0mas TpPyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY IIAHY 3,0 108
Konrakthas pa6ora (KP): 0,22 8,2
Jlexmm (Jlek) 0,11 4
[Ipaktuueckue 3anstus (I113) 0,11 4
CamocrositeanHas pa6ora (CP) 2,67 96
Buja koHTpoJIsi: 3a4eT/3K3aMeH 3ayer
0,11
(3.8)
B
. B 3aueTHbIx
Bunael yue6HOM paboThI aCTPOHOM.
CIMHUTIAX
qacax
O0mas TpyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonraktHas pa6ora (KP): 0,22 6,15
Jlexumm (Jlek) 0,11 3
[Tpaxtrueckue 3ansatus (I13) 0,11 3
CamocrositesbHas padora (CP) 2,67 72
Buja koHTpoOJIsS: 3a4eT/IK3aMeH 0,11 3a4eT(2,85)
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AHHOTanuA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«Ixonorus» (b.1.B./[B.06.02)

1 Heabo u3yyeHuss TUCHUILIUHBI - CHOPMHUPOBATH Y CTYJIECHTOB HEOOXOIUMBIN IS
YCIELIHOTO OCYIIECTBICHUSI MPO(eCcCHOHANBHON NeATeIbHOCTH YpOBEHb 3HAHHUNH B 00JIacTH
IKOJIOTHYECKUX 3aKOHOB, OMOC(EPHBIX MPOIECCOB, TEOPUH IBOJIONNHU, IPUINH BOZHUKHOBEHUS
U TPOSIBICHUN TI00ATbHBIX SKOJIOTMUYECKUX IMpoOieM, 00 aHTPOMOTeHHBIX BO3JCHCTBUSX Ha
ounocepy u o 6mopazHo0Opa3nM, KaK OCHOBE YCTOMUHUBOCTH COOOIIECTB.

2 B pe3yabTare M3ydyeHHsl TUCHUILIMHBbI 00y4aloUIMiics MO mMporpamMMe 0akaJjiaB-
pHAaTa I0JIKeH:

Obnadams cnenyronumu kommereHuusmu (OI1K):

- CIIOCOOHOCTBIO UCIONB30BaTh OCHOBHBIC E€CTCCTBCHHOHAYYHBIC 3aKOHBI TS
MOHUMaHHMsI OKPY’KaroIero Mupa u siienuit mpupost (OI1K-3);

CIIOCOOHOCTBIO YYacTBOBaTh B COBEPIICHCTBOBAHUU TEXHOJIOTHMYECKHX IPOIECCOB C
MO3UIUI PHEPTO- U pecypcocOepekeHusl, MUHUMH3AIMN BO3ACHCTBUS Ha OKPYXKAIOIIYIO Cpely
(TIK-2).

3Hnams:

- (aKTOpHI, ONPEIEISIIONINE YCTOHIHBOCTE OHOC(hEpHI;

- rno0anbHbIe TPOOJIEMBI SKOJIOTHH;

- OCHOBHBIC AaHTPOIIOTCHHBIC (DAKTOPHI, BIMSIONIMNE HA COCTOSHHE aTMoc(epsl,
ruapochepsl u TUTOChEpHI;

- (yHIaMeHTaIbHBIC IOHSTHS, 3aKOHBI U TTPUHIIAITEI 3KOJIOTHH;

- 3aKOHOMEPHOCTH Pa3BUTHSI SKOCUCTEM U UX KOMIIOHEHTOB.

Ymems:

- OCYILIECTBJIATH B 00IIEM BHJIE OIICHKY aHTPOIIOT€HHOT'O BO3JICHCTBUS Ha OKPYKAIOIIYIO
cpeny;

- TPUMEHSATHh TPUHIUIBI OOECIICUYCHUS 3KOJOTUYCCKOW OE30MaCHOCTH TPH PEUHICHHH
MPAKTUYECKHX 3a7a4 B TPo(hecCHOHATBHOM 00IacTH.

Braoems:

- MeToJaMU BBIOOpa pAIMOHAIBHOTO CHOCO0a MHUHUMHU3ALMU BO3JCHCTBUS Ha
OKPYKAaIOILYIO Cpe.y.

3 Kparkoe coaepskaHue TUCHUILINHBI

OCHOBHBIE TIOHATHUS DKOJIOTHH; Onocdepa U 4YeJIoBeK: CTPYKTypa OMocdepsl, IKOCUCTE-
MBI, OCHOBHBIE 3aKOHOMEPHOCTH UX (DYHKIIMOHMPOBAHMSI, B3AMMOOTHOIICHHUS OpTaHu3Ma U cpe-
JIbI, DKOJIOTHS U 37I0POBBE YEIIOBEKA; TII00aThHBIC TIPOOIEMbI OKPYXKAIOIICH CPeIbl; SKOJIOTHYe-
CKHE€ TPHUHIMIBI PAIIHOHATBHOTO HCIIOJIb30BaHUS MPUPOIHBIX PECYPCOB U OXPaHbl MPHUPOJIBI;
OCHOBBI MH)KEHEPHOH SKOJIOTUH; HOPMATHBHBIC JIOKYMEHTHI B O0JIACTH OXPAHBI OKPYXKAIOMICH
CpEe/Ibl; MEXKTYHAPOIHOE COTPYTHUYECTBO B 00JIACTH OXPaHBl OKPYKAIOIIEH Cpe/Ibl; YCTOMUNBOE
paszBuTHe OMoc(hephl U YeIoBEYeCTBRa.

4 O0bem yueOHO# TUCUMIITIMHBI
Buztet yueGHOR paboTs: B 3auernbIX | B akanmem.
CIMHUIIAX qacax
Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY IUIAHY 3,0 108
KonTaktHas padora (KP): 0,22 8,2
Jlexmm (Jlek) 0,11 4
[TpakTnueckue 3anstus (I113) 0,11 4
CamocrositesbHas padora (CP) 2,67 96
Buja koHTpoJIsi: 3a4eT/3K3aMeH 3ayer
0,11 (3.8)
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N B 3aueTHbIx B
Bunast yueOHoI paboThI ACTPOHOM.
eIIMHUIIAX

qacax

Oo0mas TPyA10eMKOCTh TUCIHHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 81
KonraktHas pa6ora (KP): 0,22 6,15

Jlexiuu (Jlek) 0,11 3
[Tpaxtrueckue 3ansatus (I13) 0,11 3
CamocrositesbHas padora (CP) 2,67 72

Buja koHTpoJIsi: 3a4eT/IK3aMeH 011 3auer

' (2,85)

AHHOTanuA padoyeil MpPOrpaMmMbl AUCUUIIMHBI
«Hayku o 3emuie» (51.B./IB.07.01)

1 Heap guCHUILUIMHBI - (HOPMHUPOBAHHE LIETOCTHOTO CHUCTEMHOTO IMPEACTABICHHS O
3emie u reocdepax, HUX CTPOCHUH, (GYHKIMOHHPOBAHUM M B3aWMOCBA3SX, MeETOJax
HCCJICTOBAHMSI T€09KOCUCTEM PA3IIMYHBIX YPOBHEH UEpapXUU.

2 B pe3yabTaTe M3yuyeHUs] TMCHHUILIMHBI 00y4YaloIIMiics MO mporpaMMe 0akajab-
pHAaTa 10/I2KeH:

Obaaoams crnenyromumu odmenpodeccuonanbabiMu (OITK) koMmeTeHIUAME:

— CHOCOOHOCTH HCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI JIJIS
MOHUMAaHUSI OKPYKAoMIero Mupa u siseHuid mpupo;asl (OI1K-3);

- CIIOCOOHOCTBIO PUMEHSTh COBpPEMEHHBIC METO/TBI WCCIICTOBAHMSI
TEXHOJIOTHYECKHUX TPOIECCOB M MPUPOTHBIX CpPEl, MCIOIh30BaTh KOMIIBIOTEPHBIE CPEICTBA B
Hay4HO-HccieaoBarenbekoit padore (ITK-14).

3uams.

- TeHE3UC, pa3BUTHE, CTPOCHUE U (HYHKITMOHUPOBAHHE 000I04YEeK 3eMIIH;

- MIPOIIECCHI U SIBJICHHSI, POUCXOISAIINX B HEXKUBOW U )KUBOH TIPUPOJIE;

- TJIaBHBIE 3aKOHOMEPHOCTH B3aUMOJAEHCTBUS reocdep;

- METOJIbI UCCIICJIOBAHMSI T€OCUCTEM U TMPUEMBI MOJCIUPOBAHUS IS TTOTYICHHUS
O00BEKTHUBHBIX PE3YIHTATOB.

Ymemo:

- OPUEHTUPOBATHCS B TEPMUHOJIOTUU T€OIKOJIOTUYECKUX HAYK;

- paboTaTh ¢ JTUTEpATypHBIMH MCTOYHUKAMHU, KapTaMHu, TpaduKkaMu, JrHarpaMMaMH
U pacYETHBIMHU CXEMaMHU, JIS)KAIUMHU B UX OCHOBE.

Braoemy:

- BO3MOXXHOCTSIMH COBPEMEHHBIX HAy4YHBIX METOJOB IIO3HAHUS MPUPOJLI Ha
YpOBHE, HEOOXOAMMOM IS pEIIeHHs 3a7ad, UMEIOIINX €CTECTBEHHOHAYYHOE COJIepKaHWEe U
BO3HUKAIOIIUX MPHU BHIMOJIHEHUU TPO(HECCUOHATBHBIX ()yHKITHIA.

3 Kparkoe coaep:kaHue TUCHHIINHDI:

T'eonocus u euopozeonocus. CTpoeHHe, cOCTOSTHME 3eMJIM U 3eMHOH KOpbl. DPHU3UKO-
XUMHYECKHI COCTaB M arperaTHoe cocTostHue BemiecTBa 3emun. [loHsTHe kimapka. MuHepab:
(dbOpMBI HAXOXKACHUS MUHEPAJIOB, CHHTOHUH, METOJIbI onpezaeneHus. [Ipomecchl BHEITHEH quHa-
Muku. [Iponeccel rumeprenesa. ['paBuTtanMoHHbBIE Npouecchl. ['eomornueckas neATeNIbHOCTH
BeTpa, Aeduisiiust 1 Koppasus. [ eonorndyeckas AeSITENbHOCTD MOBEPXHOCTHBIX BOJ: TIIOCKOCTHOM
CKJIOHOBBII CTOK, BPDEMEHHBIE PYCIOBBIE IMOTOKH, NESITEIBHOCTh peK. ['eonmornyeckas nesTelnb-
HOCTB 03ep u 6010T. [Tporeccsl popMupoBaHus, coCTaB U CBOMCTBA MOA3eMHBIX BOJ. [Iporecch
BHYTpEHHEH TMHAMUKH (JHIOTCHHBIC ITPOIIECCHI).

Ilousoseoenue.llonsitie o nouse. Ponb mouBsl B 6uocdepHbIx mpoueccax. PakTopsl u
ycioBHs 1MoYBooOpa3zoBanus.O0mas cxema moyBooOpazoBaTebHOro mnpomecca. Craaguu B pas-
BUTHHU 0YB. [TouBOOOpa3oBaTeNbHBIC MPOIECCH KaK Pe3yabTaT JEPHOBOTO, MOA30IUCTOrO0, 0O-
JIOTHOTO, JIATEPUTHOTO, COJIOHILIOBOTO THUIIOB MOYBO00Opa3zoBaHusA.DopMUpOBaHUE MOYBEHHOTO
npoduns. Opranudeckoe BemecTBO mo4yB. OCHOBHBIE THUIBI MU CBOWCTBA IMOYB 1O MOYBEHHO-
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reorpaguueckumM 3akoHaMm. Kimaccudukariyst mous. JKOHOMHYECKAs OL[EHKA ITOYB.

T'uoponozus. OcuoBsl TupoMerpun. Kpyrosopot Bonbl B mpupone. OO1iue 3aKkoHoMep-
HOCTH THJIPOJIOTUYECKHUX MporeccoB. lonsaTus BomocOopa, Bogopaszzaena, ruaporpadudeckoi
ceT. ['maponornyeckuii pesxuM U TUAPOIIOTUYECKUE MPOLECCHI, THIPOJIOTHUYECKHE XapaKTepu-
CTUKHU BOJHOTO 00BekTa. ['maposorus pek. Mopdomorus u MoppoMeTpusi peKku U ee OacceliHa.
Boaunblit pexxuM peku, ero ¢asbl. JBrxkxenue Bojbl B pekax.[ unposnorus ozep. ['uaponornyeckas
CTpYyKTypa o3epa. Boausiii Oananc o3epa. TeruoBoii pexxum ozepa.l'maponorust 6onor. Kinaccu-
bukanus 00J10T. Crpykrypa 6010T1.Boano-6anancossie pacueTsl pa3IMYHbIX
o0bekToB.Booxpanmnumia. Pacdyer perynupoBaHHs CTOKa W TpaHC(hOpMAlMU IABOJIKOB
BOJIOXpaHWIHIAMU. B0/10X03511iCTBEHHBIE pacUeThI.

Knumamonoeus u memeoponocus. CoctaB u crpoenue armochepsl. Paauanmonnsiii 6a-
naHc miaHeTsl 3emis. TernoBol pexxuM atMocdepsl U MepeHoc Teria. BoaHbIH pexuM aTMmo-
cpeppr. Tymaner u obnaka. Ocagku. OCHOBHBIE 3aKOHOMEPHOCTH  aTMOC(EpPHBIX
IBUKEHHUI.DeMeHTsl o0meld mupkymsuuu armochepsl.Knumar u  kimmarooOpasyromiue
(dakTopsl. AHTPONOTEHHOE BIIMSHUE HAa KIUMAT 3eMin.MeTeoposorndeckue HaONIOJCHUS U
MIPOTHO3BI.

Jlanowagmosedenue.  Jlammmadr w  reocucrema. JlammmadtHas — cdepa.
['eorpaduyeckas 30HaIbHOCTH, COBPEMEHHBIE u UCTOPUYECKHE (bakTopbI
3oHanbHOCTU.JIaHAmadtT Kak OCHOBHas (Qu3MKO-reorpaduueckas enuHuIa. Pa3ButHe
nanamadTa.Cuctemaruka nanamadron. Jlangmadt kak 0OBEKT HPUPOIOMOIB30BAHUS U
OTIepallMOHHAs €IMHUIIA 3eMJICYCTPOMCTBA.

4 O0beM yueOHOH 1M CHUILTTHHBI
N B 3auerHbIx
Bunpl yueOHOI paboThI J— B akagem. yacax
Oo0mas TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
KonrakTHas padora (KP): 0,33 12,2
Jlexumn (Jlek) 0,11 4
[Tpaktuueckue 3anstus (I13) 0,22 8
CamocrositeanHas pa6ora (CP) 2,56 92
Bupa xonTpoJsi: 3a4er / 3k3aMeH 3a4eT C OLleHKOM
0,11
(3.8)
o B 3auerHbIX B actponom.
Bunsl yueOHoI paboThl
SIMHHIIAX Jacax
O0mas TpyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTaktHas padora (KP): 0,33 9,15
Jlexmm (Jlek) 0,11 3
[Tpaktnyeckue 3anstus (I13) 0,22 6
CamocrositeanHas pa6ora (CP) 2,56 69
Bup koHTpoOJIsi: 3a4eT / IK3aMeH 3a4eT ¢ OLEHKOH
0,11 (2,85)

AHHOTanus padoyeil NPOrpaMmbl AUCHUNIIHHBI

«I'eo3kosiorus» (b1.B.J1B.07.02)

1 Ieap AMCHMIUIMHBI - (HOPMHPOBAHKE IEIIOCTHOTO CHCTEMHOTO IMPEICTABICHUS O
3emie u reocdepax, HUX CTPOCHUH, (GYHKIMOHUPOBAHWUM U B3aUMOCBS3SX, METOJax
UCCIIe/IOBAHHS T€0IKOCUCTEM Pa3IMIHBIX YPOBHEH HEpapXHH.

2 B pe3yabraTe wu3y4YeHHs] AUCHUIUVIMHBI O0YYAIOIIWIiCSI MO MporpaMmme
0akaJjiaBpuaTa J0JIKeH:

Obaadoams CIeAyOMUMEI 00IIETPOPECCHOHATHHBIMU KOMIICTCHIIASMU:

- CIIOCOOHOCTh HCIOJIb30BaTh OCHOBHBIC €CTECTBCHHOHAYYHBIC 3aKOHBI IS
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NOHUMAaHUSI OKpPYIKaroIero Mupa u siBieHuid mpupost (OI1K-3);

- CIIOCOOHOCTBIO IPUMEHSATh COBpPEMEHHBIE METO/1bI UCCIIEI0BAHMS
TEXHOJIOTUYECKUX TPOLECCOB U MPUPOAHBIX CPEJ, UCIOIb30BaTh KOMITBIOTEPHBIE CPEICTBA B
Hay4YHO-HCClIeq0BaTeNbekoi padore (ITK-14).

3uams:

- T€HE3UC, pa3BUTHUE, CTPOECHUE U (DYHKIIMOHHPOBAHUE 000104€eK 3eMIy;

- MIPOIIECCHI U SIBJICHUS, IPOUCXO/AIINE B HEKUBOU U JKUBOU MIPUPOJIE;

- IJIaBHbIE 3aKOHOMEPHOCTH B3auMOJiecTBuUs reocdep;

- METOBI MCCIIEAOBAHUS T'€OCHCTEM U MPUEMBbl MOACITHPOBAHUSA JUIS TOTYYEHUS
00BEKTUBHBIX PE3YJILTATOB.

Ymemo:

- OPHEHTUPOBATHCS B TEPMUHOJIOIUH T€03KOIOIMYECKUX HAYK;

- paboTrate C  JUTEpaTypHBIMH  HCTOYHHKAMH, KapTamH, Tpadukamu,
JarpaMMaMM U pac4e€THbIMU CXEMaMH, JIEXKALIUMH B UX OCHOBE.

Braoemy:

- COBPEMEHHBIMHM HayYHbIMU METO/IaMH [IO3HAHUS MPUPObI HA YPOBHE, HEOOXO0IUMOM
JUIsL pelIeHMs] 3ajjady, MMEIOLUX €CTECTBEHHOHAYYHOE COJEP)KAaHHWE WU BO3HHUKAIOUIMX IPU
BBINOJIHEHUH TPOPECCUOHATBHBIX (DYHKIIUH.

3 Kparkoe cojep:kaHue JUCHUTIHHBI

Crpoenue, coctossHue 3eMild ¥ 3¢MHOM KOpbl. DU3MKO-XUMHUYECKUI COCTaB U arperat-
HOE cocTosiHue BellecTBa 3emid. IIpoueccel BHenHel nuHamuku. [Ipouecchl runepresesa.
['eonoruyeckas AeATENHOCTh BeTpa, Aedualus U Koppasus. ['eosornyeckas AesTebHOCTb
MOBEPXHOCTHBIX BOJ: IUIOCKOCTHOW CKJIOHOBBIMH CTOK, BPEMEHHBIC pYCIOBBIE IOTOKH,
nesarenbHocTh pek. [Ipomecchl (opMupoBaHus, cocTaB M CBOIMCTBa MHOA3EMHBIX BOJ.
[Tporeccel BHYTpeHHEH THHAMUKH.

[Tonstue o mouse. Ponb mouBbl B OmochepHbix mporeccax. MakTopbl U yclIOBUS
nouBooOpazoBanus. OOmias cxema MOYBOOOpa3oBaTeabHOro mnpoiecca. PopmMupoBaHue
NOYBEHHOTO Mpo¢uid. OpraHnueckoe BemecTBO nouB. OCHOBHbBIE THIIBI U CBOMCTBA MOYB 110
NOYBEHHOreorpapuieckum 3akoHam. Kiaccugukanns mous. DKOHOMHUYECKas OLIEHKA MIOYB.

OOue 3aKOHOMEPHOCTH THMJPOJIOTHYECKUX TmpoueccoB. [lonstus BoxocOopa,
BojiOpaszzena, ruiaporpaduueckoil ceru. ['maposornyeckuil pexuM U THAPOJIOTHYECKUE
IpPOILECChl, TUIPOJIOTUYECKUE XapaKTepUCTUKU BOJHOro oOBbekTa. ['maposorus pek.
I'unponorus ozep. I'maposiorus 6om0T. BogHo-0anaHCOBBIE pacdyeThl pa3IUYHbIX OOBEKTOB.
Bonoxo3siicTBeHHBIE PaCcUETHI.

CocraB u crpoenue armochepsl. Paguanmonnslii 6ananc miaHeTsl 3emiist. BomHbrit pe-
xHUM atMochepsl. OCHOBHBIE 3aKOHOMEPHOCTH aTMOC(EPHBIX ABMKEHUHA. DJIeMEHTHl o01en
nupkyssiuu atmocdepsl. Kimumar u knmuMarooOpasyromue ¢GakTopbl. MeTeoposiornuecKue
HaOJII0IEHUS U TPOTHO3BI.

JlannmadT u reocucrema. ['eorpaduueckas 30HaILHOCTh, COBPEMEHHBIE U HICTOPHUECKHE
¢daxTopsl 30HanbHOCTU. PasButme manmmadta. Cucremaruka jiaHamadtoB. Jlanamadrt kak
00BEKT MPUPOIOTIOTH30BAHNUS.

4 O0beM yueOHOi T CHMIJIMHBI

Bunst yae6Hoii paboTh B saueThbix B akazgeM. gacax
eAMHUIIAX
Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY IJIAHY 3,0 108
KonrakTHas patora (KP): 0,33 12,2
Jlexmn (Jlek) 0,11 4
[Tpaktuueckue 3arstust (I13) 0,22 8
CamocrositesibHas padora (CP) 2,56 92
Bupa xouTpoJsi: 3a4er / 3k3aMeH 3a4eT C OLlEHKOH
0,11 (3.8)
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o B 3auerHbIX B actponom.
Bunsl yueOHOM paboThI

€IMHUIIAX Jacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 3,0 81

KonraktHas pa6ora (KP): 0,33 9,15
Jlexiuu (Jlek) 0,11 3
[Tpaxtrueckue 3ansatus (I113) 0,22 6
CamocrositesibHas padora (CP) 2,56 69

Buj koHTposs: 3a4eT / 3IK3aMeH 3a4eT ¢ OLEHKOMU
011 (2,85)

AHHOTAaIUs padoyeil MPorpaMMsbl JUCHHIJIHHBI

«buoxumus» (b1.B.J1B.08.01)

1 Heab AMCUMILUIMHBI — JaTh MPEJICTAaBICHUE O MHOTOOOpa3uM COCIUMHEHHM, BCTpe-
YAIOIIUXCS B JKUBOW MPHUPOJE, XUMUUECKOM COCTaBE OPraHU3MOB U (DYHKIHSX KOHKPETHBIX
COCIMHEHUN B KJIETKE, 0 OMOXMMHYECKMX MpPEBPAICHHUSX, B XO/A€ KOTOPBIX 00pa3yroTcs
BEIIECTBA, COCTABISIOUINE CTPYKTYPHYIO OCHOBY KIETKH, KOJIUpYIOLIHME OMOMH(OpMaIHIo,
BBITOJIHSIONINE PETYISATOPHYIO WM KAaTaIUTHYEeCKHE (YHKIUHU, a TaKKe O OMOXUMHYECKHX
mpoleccax, JeKaluX B OCHOBE (PH3UOJIOTHU U MPOIIECCOB KU3HEAEATEIILHOCTH OpraHu3Ma, u
0 TIpoIeccax perysuu MeTadonu3Ma u 00pa3oBaHusi OMOIOTHYECKN aKTHBHBIX BEIIECTB.

2 B pe3yabraTe uU3yYeHUs] AUCUMILUIMHBI o0y4yalouiuiicssi 1o mnporpamme
O0akajlaBpHaTa J0JIKeH:

Obaadoams cleqyOIUMU KOMIETCHIIUSIMHU:

- COCOOHOCTBIO  HCIOJB30BATh  OCHOBHBIE E€CTECTBEHHOHAYYHBIC 3aKOHBI  JUIS
HOHMMAaHUsI OKPYKaroIero Mupa u sisnenunit npupost (OI1K-3);

- COCOOHOCTHIO TIPUMEHSATh COBPEMEHHBIE METOJBI MCCIIEIOBAHUS TEXHOJIOTHYECKUX
OpPOIIECCOB M NPUPOIHBIX CpEl, HCHOJIb30BATh KOMIIBIOTEPHBIE CpEACTBA B HAy4YHO-
uccienoBareiabekoit padore (ITK-14).

3namu:

- XUMHAYECKYI0 M TPOCTPAHCTBEHHYIO CTPYKTYPBHI, XUMHUYECKHE, (U3NUYECKHE H
(GU3UKO-XMMUYECKHE CBOMCTBA aMHUHOKHMCIOT M MX HPOM3BOJHBIX, OHOJIOIMYECKYIO pPOJb
AMHHOKHUCIIOT ¥ X MPOU3BOIHBIX, METOBI BBIJICIICHUS U MOJIYYSHHUS B YHCTOM BHJIE€, OCHOBHBIE
OMOXMMUYECKHE PEBPALIEHUS C YIaCTHEM aMHUHOKHCIIOT;

- CTPYKTYpPY, CBOMCTBa U Ouojornyeckne GyHKIUA HAMOOJEe BAXKHBIX MENTHIIOB;
CTPYKTYPY M IPOCTPAaHCTBEHHYIO OpPraHU3alMI0 OEJIKOB, METOJbl MX BbIIEICHHUS U OYMCTKH,
OCHOBHbIE (PYHKIINH;

- OCHOBHBIE IPOIECCHI MPEBpalleHs] OEKOB M MENTHIOB B JKHMBBIX OpraHH3Max,
MeXaHU3M pHOOCOMATBHOTO CHHTE3a OEIIKOB;

- CTpoeHHuE M KJaccupUKanuio (pepMEeHTOB, UX OCHOBHBIE CBOWCTBA, BUJIBI U POJIb
KO(EPMEHTOB, MPOCTETHYECKHUX TPYII U APYTHUX KOPAKTOPOB B HEPMEHTATUBHOM KaTalIN3e;

- XUMUYECKYIO CTPYKTYPY U CTPOCHHE HYKJICO3HJIOB, HYKJICOTHIOB U Pa3TUUYHBIX
TUTIOB HYKJICMHOBBIX KUCIIOT, IX OCHOBHBIC CBOWCTBA M OHONOTHYECKHE (QYHKIINU; MEXaHH3MBI
XpaHEeHMs, Tepelayn M0 HACJEJCTBY M pealu3alii reHeTH4eckoil nHdopmanuu (MaTpuuHbIe
OMOCHHTE3BI);

- KJIacCU(UKALIMIO, XUMUYECKYIO CTPYKTYPY U CTPOCHHE YTJIEBOJIOB, UX U30MEPHIO,
a TaKKe OCHOBHBIE (H3UKO-XMMHYECKHE CBOWCTBA W pPa3HOOOpa3ue BBINMOIHAEMBIX HMHU
OMoNOrnYecKuX (QYHKIUI; OCHOBHBIE IyTH MeTab0JIn3Ma yIIIeBOJIOB;

- KJIacCCU(UKALIUIO U CTPOCHHUE JIUIUOB, TPOU3BOAHBIX JUIHIOB, UX XUMUYECKHE,
¢usnueckue W (U3MKO-XMMHUYECKHE CBOMCTBA, a TaKkKe pPa3HOOOpa3ue BBIMOIHIAEMBIX
Ouonornueckux (PyHKUMN; OCHOBHbIE NMPHUHILMUIIBI OPraHU3AlMM U CTPOCHUS OHOJIOTMYECKUX
MeMOpaH, UX Ouonoruyeckne (yHKUWHU; OCHOBHBIC NMYTH METAOONM3Ma JIMIHUIOB U KUPHBIX
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KHCJIOT.

Ymemu:

- ONpEAENATh BO3MOXHBIE IYTH OHMOCHHTE3a U paCIUEIUIEHHMS KIIIOUYEBBIX
OMOJIOrNYECKUX COeIMHEHUH (YIII€BOJIOB, JIMIIUA0B, aMUHOKHCIIOT);

- aHAJM3UPOBaTh POJIb BHYTPUKIETOYHBIX KOMIIOHEHTOB, OHMOIOIMMEPOB H
BBISIBJIATh B3aUMOCBSI3b OMOXUMHUYECKUX MPOLIECCOB B KIIETKE;

- 3allUCBIBaTh OT/AEIbHbIE (EPMEHTATUBHBIE DPEAKLIMU, PACCUUTBIBATH CKOPOCTH
IIPOTEKAIOIIUX [TPEBPALLECHUN;

- aHAJIM3UPOBATh OTJIEJIbHBIE IIyTH METAa00JIN3Ma U UX B3aUMOCBS3b, PErYJISALHUIO;

- OIpeNeNIATh 10 HMCXOJHBIM JIaHHBIM AaKTUBHOCTH (DEPMEHTOB, PaCCUUTHIBATH
MOJICKYJISIPHYIO MacCcy OMOJIOTMYECKUX COCAMHEHHH, MCIONB30BAaTh JUIA 3TOTO TMPHUKIATHBIC
IPOrPaMMBI.

Bnazners:

- IpUeMaMH ONpEeeNeHUs] CTPYKTYphl U Kilacca OMOJOIMUYECKUX COCIUHEHUH Ha
OCHOBE UX (PU3MKO-XMMHUYECKUX XapaKTEPUCTHK U KaUYeCTBEHHBIX PEAKIIMIA;

- METOAAMHU OIpe/IeIeHUs] aKTUBHOCTH (DEPMEHTOB, MPOBEACHUS OMOXMMHUYECKUX
IIPEBPALLICHUMN.

3 Kparkoe conep:kanue THCHHILIMHBI.

Beeoenue. Vcropuss uzyuenus Ouomosiekyn. [loHsTe O OMOJIOTHYECKH AKTHBHBIX
BEIIECTBAX, KIIOYEBBIX MeTabosnuTax, MeTtabomuzme. CBsA3b OHOXUMHMM C  JIPYTUMH
JUCLUIUIMHAMU. buomonekynbl, MX OCOOEHHOCTM M 3HA4YEHHE JUIS KU3HEAESTEIbHOCTU
opranu3mMoB. Mepapxus MOJEKyJIIpHOU OpraHU3aluu KIETOK.

1. AMMHOKHCJIOTHI M MX IPOM3BO/IHbIE, ENTH/IbI, OeIKH.

1.1.  AmuHOKUCIOTBI. XUMHYECKOE CTPOCHHE, XMMUYECKHE U (U3UKO-XUMHUECKHUE
CBOICTBa, OMOIOrMYECKast pojib B OPraHU3Me, METO/Ibl IOJIYUYEHHS U BBIICIECHUS U3 MPUPOIHBIX
00BEKTOB, OCHOBHbIE OMOXMMHYECKHE pEaKIMh C ydyacTHeM aMUHOKHCIOT. IlpousBonHble
AMUHOKHCJIOT, UX Ounosiornyeckue (QyHKIMH, XUMHUYECKHE U (PU3MKO-XMMUYECKHE CBOWCTBA,
MOJIyYEHHUE.

1.2. Tlentuapl. XWUMHUYECKOE€ CTPOEHHE M  MNPOCTPAHCTBEHHAss OpTaHU3aIlMs,
XapaKTEepPUCTUKN NENTUAHON CBsA3M, OHOJOrMYecKas poJib B OpPraHU3ME Kak peryisTopoB
OMOXMMHYECKHX MPOIECCOB, IKOJIOTUYECKasi QYHKIUS, ENTH/bI-aHTUOMOTHKH.

1.3. benku. XuMuueckoe CTpOE€HHE M MPOCTPAHCTBEHHAs OpraHU3alys, MepBUYHAs,
BTOpUYHAs!, TPETHUYHAS U YETBEPTHUHAsI CTPYKTYpbI OEJIKOB, XUMUYECKUE U (PUIUKO-XUMHUUECKHE
cBOWcTBa OEIKOB M HUX pacTBOpPOB, MHOroo0Opasue OHOJOTMYECKHX (DYHKIHMH, MeTobl
BBIJIEJICHUS] U3 IPUPOJHBIX O0BEKTOB, OYMCTKH U Kaue€CTBEHHOTO U KOJMUYECTBEHHOTO aHaJM3a,
METO/Ibl NCCIIEI0OBAHUS CTPOCHHUS U CTPYKTYPBI.

14. ®epmentsl. Ilpupona ¢epmenToB, uX crpoeHue, cocras. Kiaccuduxaus
(epMEHTOB O TUNY KaTaIM3HPYEMBIX UMM pEaKIHii, OCHOBHbIE CBOWCTBAa (EPMEHTOB KakK
OenkoB M OuokaranuzatopoB. CpaBHeHHE (EPMEHTOB C XMMHUYECKHMHU KaTallM3aTOPaMHU.
CyOctpatHast crieriupuuHOCTh (pepMeHTOB, ee BHUbl. KopepMeHThI, MpOCTeTHUYeCKue TPYIIbI,
Ko(aKTOpbl, BUTAMUHBI, UX Onosoruyeckas poib. MynbTudepmenTHole cucteMbl. OnpeaeneHue
aKTUBHOCTH (DEPMEHTOB M CHOCOOBI €€ PEeryisiuu B XUBOW KieTke. [IoHsATHE O KHHETHKe
(bepMEeHTAaTUBHBIX peaKIfil, HHTHOUPOBaHUU (DEPMEHTOB.

1.5. Ilonstue o merabonusme. IloHsATHE 00 OCHOBHBIX Ipoleccax HpPeBpalCHHS
0eNKoB, NENTH/I0B, aMUHOKUCIIOT U X IIPOU3BOJHBIX B )KUBBIX OpraHU3Max.

2. HyxnenHoBbIe KHCJIOTBI.

WcTtopust OTKpBITHS U W3Y4YE€HUS] HYKJIEHMHOBBIX KHCIOT. [IMpuMHINHOBBIE U TypHUHOBBIE
OCHOBaHHMS, HYKJICOTHJbl U HYKJICO3U[bl, X XUMHUYECKHE U (PU3UKO-XUMHUYECKHE CBOWCTBA.
buonornueckne ¢GyHKIMM HYKJIEOTHJOB M MX IPOM3BOJIHBIX B opraHuszMe. HykinenHoBble
kucnotel, IHK n PHK, ux Xxumudeckas M NpOCTPAaHCTBEHHAs CTPYKTYpbl, XMMHUECKHUE U
busuko-xumuueckue cpoiictBa, monydenne. Buasr [IHK m PHK B knerkax mpokapuor u
JYKapHOT, UX Ouonorndyeckue GyHkuu. [ToHATHE 00 OCHOBHBIX MPOLECCAX, MPOUCKOISIIUX C
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y4acTHEM HYKJICHHOBBIX KHCIOT M HYKJICOTHIOB B JKUBBIX OpraHusmax. MarpuuHsle
OMOCHHTE3bl B KJIETKE: PEIIMKALMs, TPAHCKPUIILUS, TPAHCIALMS, OCOOEHHOCTH IPOLIECCOB Y
npo- u 3ykapuoT. IloHsATue reHa B MOJIEKYJISIpHO OMOIOrMYeckux TepMuHax. llonstue o
TEHETHYECKON MHIKEHEPHH.

3. YrieBoasl, TUIKAABI M UX IPOU3BOAHBIE.
3.1. VYrmeBogsl u  ux npousBoaHble.  Knaccudukanus, XUMUYECKoe U
IIPOCTPAHCTBEHHOE CTPOEHUE OCHOBHBIX yIVIEBOJAOB. MoOHO-, AM- M TpHcaxapa, HX

O6uonornyeckue (GyHKLUUU, XUMUYECKHE U (pu3MKO-XxuMudeckue cBoicTBa. Ilonmucaxapunabl, ux
Ouonornyeckne (GyHKIMH, XUMHYECKHEe H (QHU3UKO-XMMHYeckue cBoiictBa. [lonarue 00
OCHOBHBIX IIPOLIECCAX, MPOUCXOASIIMX C yJaCTHEM YIJIEBOJIOB B )KMBBIX Opranusmax. ['nmukonus.
[Terro3odocdatusrii k. Cyderparnoe gpochopunupoBanue ADP. Pereneparuss NAD+, poinb
JAKTaTAETUApPOreHassl B 3ToM mpouecce. CrnuproBoe OpoxeHue. A3poOHbI MeTaboau3M
nupyBata. MUTOXOHIpPUHU: CTPYKTypa M dHepreruueckue ¢yHkuuu. JlexapOokcuiampoBaHue
nupyBata. Lukn numonnoi kucinotsl. Oxucienue NADH u FADH2 B npixarenbHO# 1emnu.
Conpsixenne cunte3a ATP ¢ mepenocom snekrponoB u mnporoHoB or NADH u FADH2 x
MOJIEKYJSIPHOMY  Kuciopoxy.  buocunTte3  yrneBomoB.  I'mokoHeoreHe3.  buocunTes
nonucaxapugoB. OOpazoBaHue Kpaxmana, riaukoreHa. ®otocunre3. DOTOCMHTETHYECKUI
anmapar pacTeHMH M ero JIOKalM3aluus B XJopolulactaXx. TeMHOBas M CBETOBas CTaJAuU
dotocunte3a. Cunres riaoko3sl. Cz u C4 pacTeHuUs.

3.2.  Jlunuasl ¥ uxX npousBojHble. PazHooOpasue aunuaHbx BemecTB. OcoOeHHOCTH
CTpOCHUS U KiaccupuKanus IunuaoB. [IpocTeie (KHUPHI, )KUPHBIE CIIUPTHI U BOCKA) U CIIOXKHBIE
(HeHTpanbHble, MOJIIPHbIE U OKCWJIUIHMHBI) JUNHUIBL. bronornyeckue QyHKLIUHU, BBITOJHSAEMbIE
pa3UYHBIMU THIAMH JUOUAOB. JKWUpHBIE KHUCIOTHI M WX TIPOU3BOAHBIC, XUMHUYECKHE H
¢bu3ukoxumMmuueckue cBoiicTBa. buosnornueckue MemMOpanbl, UX cTpoeHue U GyHKIMH. JIUnuabl
OMOJOTMYECKMX MeMOpaH: TIULEPONUNUbL, COUHTOMUNUIBL, (HOCHONUNUIBI, TIUKOIUMNIBI
(TJIMKOTTUIEPO- U TNIMKOC(UHTOIUIMIBI), XOJIECTEpUH. B3auMOCBsA3b CTPOEHUS JMIUAOB C UX
¢yHKIMAMH B coctaBe MeMmOpad. [Ipon3BojHble NUNMIOB M HUX OHOJIOTHYECKHE (PYHKIIMH
(’KUpOpacTBOpPUMbIE BUTAaMMHBI, MPOCTArjaH/IMHbI, KETYHbIE KHUCIOTHI, MOJIOBbIE TOPMOHBI U
KopTukoctepoubl). [TorsTHe 00 OCHOBHBIX MpoOIeccax, MPOUCXOAAIINX C YYACTHEM JIUITHIIOB U
UX MPOU3BOJHBIX B JKMBBIX Opranmizmax. KaraGoin3Mm JMNHUIOB: JUMONIUTHYECKUE (EPMEHTHI
(yumaza, ¢pocdonumaszel). IMyIErUIPOBAHKE JKUPOB TIPU UX MEPEBAPUBAHUY B MUIIEBAPUTEITHLHOM
TPaKTe, pojb XKEMYHbIX KUCIOT. Karaboiaus3m KHUpPHBIX KUCIOT. BUOCHHTE3 KUPHBIX KHUCIOT U
TPHUALMITIIUIEPOIIOB.

4 O0béM yueOHOM 1M CHUITTHHBI
Biutst yueOHOR PaboTs! B 3aueTHEBIX B akanem.
eIIMHUIIAX Jacax
Oo6masi TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY TUIAHY 3,0 108
KonrakTHas padora (KP): 0,33 12,2
Jlexmm (Jlek) 0,11 4
IIpaktuueckue 3anstus (I113) 0,22 8
CamocrositeanHas pa6ora (CP) 2,56 92
Buja kouTpoJisi: 3a4eT / IK3aMeH 3auer
0,11
(3.8)
. B 3aueTHbIX B actponowm.
Bunel yue6HoIt paboThl
CIUHUIIAX Jacax
OO01asi TPYA0eMKOCTh THCIUIIMHBI 110 Y4e0HOMY IJIaHY 3,0 81
KonTaktHas padora (KP): 0,33 9,15
Jlexmm (Jlek) 0,11 3
[Tpaktuaeckue 3arstust (I13) 0,22 6
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CamocrositesibHas padora (CP) 2,56 69

BI/I}I KOHTPOJIsA: 3a4€T / IK3aMCH 0 11 3a4erT
! (2,85)

AHHOTanuA padoyeil MpOrpaMmbl AHCUUIIMHBI
«buojgornueckasi xumus» (b1.B.J1B.08.02)

1 Henab AUCHUIIMHBI - JaTh CTYACHTY MPEICTaBICHHE O XUMHUYECKHX COCIMHEHMSIX
OMOJIOTUYECKOTO TPOUCXOXKICHHUS, XUMHUECKOM COCTaBE OPraHU3MOB U (DYHKIIMH KOHKPETHBIX
COCIMHEHUI B KJIETKE U OpPTaHU3ME B IIEJIOM, a TAKXK€ O XUMHUYECKHX M (PU3HKO-XUMUYECKHX
CBOWCTBaX M IMPOCTPAHCTBEHHOW CTPYKTYpe OCHOBHBIX OMOJIOTHYECKMX BEILECTB, UX CHHTE3E,
pacmajie ¥ B3auMOIIPEBPAILLEHUH, METOaX BBIJCICHUS U3 MPUPOJHBIX OOBEKTOB U XUMHUECKOTO
CHUHTE3a /I TOCJIEAYIOLIET0 NMPUMEHEHHUS B MEIUIMHE, MUIIEBOM IIPOU3BOJICTBE, CEIHCKOM
XO03SIUCTBE, BETEPUHAPUHU U JJI SKOJIOTMYECKO 3aIUThI, a TAK)KE YMEHBIIECHUS aHTPOIIOT€HHOTO
BO3JICUCTBUS HA YIKOCUCTEMBI.

2 B pe3yabTare wu3yYyeHHsl AUCHMILUIMHBI oOydamoluiics 1o mporpamme
O0akajiaBpuaTa J10JI/KeH:

Obnaoams cnenyromumu obmenpodecunonansubivu (OIIK) u mpodeccrnonambHbIMU
(IIK) xoMmneTeHIUAMU:

- CIIOCOOHOCTHIO UCIIOIB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JIJIs1 TOHUMaHUS
OKpyXxaromiero mupa u siiieanit npuposl (OI1K-3);

- CIIOCOOHOCTBIO MPUMEHSITh COBPEMEHHBIE METOAbl MCCIEIOBAHMS TEXHOJOTHYECKHX
IIPOLECCOB U TPUPOAHBIX CpEll, MHCIOJNb30BaTh KOMIBIOTEPHbIE CpEACTBA B Hay4yHO-
uccienoBareabckoi padore (ITK-14).

3uams:

- XMMHMYECKYIO U MPOCTPAHCTBEHHYIO CTPYKTYphI, XUMUYECKHE, pU3NUecKrue 1 (PpU3HNKo-
XMMHYECKHE CBOMCTBA aMUHOKHCIIOT ¥ MX TPOU3BOIHBIX, OEIKOB, TIETITHIOB;

- OMOJIOrMYECKYIO POJIb AaMUHOKHUCIIOT U X MPOU3BOIHBIX;

- CTPYKTYpY M NPOCTPAHCTBEHHYIO OpPraHU3allMI0 OEJIKOB, METOJbl WX BBIACIECHUS U
OYHUCTKH, OCHOBHBIE IPOILIECCHl IMpEBpalleHHs] OeNKOB, MENTHUIOB W AMHHOKUCIOT B JKHUBBIX
OpraHu3Max;

- CTpOeHHEe U Kiaccu(uKauo (epMEeHTOB, UX OCHOBHbBIE CBOWCTBA, POJIb KOEPMEHTOB,
MPOCTETUYECKUX TIPyMIl, KOPAaKTOpPOB B (PEPMEHTATUBHOM KaTallu3e, CocoObl TpaHc(hOopMaluu
KCEHOOMOTHKOB B OpPTaHU3ME;

- XUMHYECKYIO CTPYKTYpPY U CTPOEHHUE HYKJICO3HUI0B, HYKJICOTUIOB U Pa3IMUHBIX THIIOB
HYKJICMHOBBIX KHCJIOT, UX OCHOBHBIE CBOMCTBa M OHOJOrMuYeckue (yHKIHMH, MEXaHHU3MBbI
XpaHEHUus, Nepeaun Mo HacleACTBY M peaju3aluu IeHeTHdeckol MHpopmanuu (MaTpuyHbIe
OMOCHHTE3bI), METO/IbI BBIIETICHNUS, OYMCTKU M aHAIN3a HYKJICHHOBBIX KUCIIOT;

- KJ1accu(uKanuo, XUMUYECKYIO CTPYKTYpPY U CTPOEHHE YIJIEBOJOB, UX XUMHUYECKHE,
¢u3nueckue M (U3NKO-XUMHUYECKHE CBOICTBA, a TaKKe METOJbl IMOJYyYEHMs, BbIIEICHUS U
OUMCTKH, pa3HOOOpa3He BBINOJHIEMbIX OWONIOTHYECKUX (QYHKIUI, OCHOBHBIE YE€pPThI
MeTaboIM3Ma yrieBo/I0B;

- KJIaCCH(PHMKAINIO, XUMUYECKYI0 CTPYKTYPY U CTPOCHHE JIUMUAOB, MX XHMHUYECKHE,
¢usnueckne M (U3UKO-XMMUYECKHE CBOMCTBA, a TaK)Ke METO/bl MOJYy4eHHUs, pa3zHooOpasue
BBITMIOJTHAEMBIX OMOJIOIrMUYECKUX (PYHKIIMIA;

- OCHOBHBIE MPHUHIMIIBI OpPraHU3allMd W CTPOCHUS OHOJOTMYECKMX MeMOpaH, HX
Ouonormueckue  (YHKIUM, OCHOBHBIE 4epThl MeTabonu3Ma  JMOUAOB, MEXaHU3MBbI
MOBPEXJAIOIIEr0 JeHCTBUS AKTUBHBIX (OPM KHUCIOPOJAa W AHTHOKCHAAHTHOW 3allUThl OT
MEPEKUCHOTO OKUCIICHUS JTUITH]IOB.

Ymemo:

- OCO3HAHHO W apryMEHTHUPOBAaHO BbIOMpaTh OMOJOTMYECKHI OOBEKT AJsl BBIACICHUS
OMOJIOTUYECKH aKTHBHBIX BEIIECTB, MPOBOAMTH JIE3UHTETPALMUIO KIETOK M (HpPaKIIMOHHUPOBAHUE
KJIETOYHBIX KOMIIOHEHTOB;
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- QHAJM3UPOBATh POJIb BHYTPUKIETOUYHBIX KOMIIOHEHTOB, OHOIIOJMMEPOB M BBHISABIATH
B3aMMOCBSI3b OMOXMMHUYECKHX IPOLIECCOB B KIIETKE;

- 3amUChIBaTh OTJENbHBIE (EPMEHTATHUBHBIE PEAKIMH, PACCUUTHIBATH CKOPOCTH
IPOTEKAIOIUX IPEBPALLCHUI;

- QHAJIM3UPOBATH OT/EIBHBIEC TyTH META00IM3Ma U UX B3aUMOCBSA3b, PETYJIISIHIO;

- ONpeleNaTh MO MCXOAHBIM JaHHBIM aKTUBHOCTh (DEPMEHTOB, pPACCUUTHIBATH
MOJICKYJISIPHYIO MacCy OMOJIOTMYECKUX COCAMHEHHH, HCIOJB30BATh JUIA 3TOTO TPHUKIATHBIC
HPOTrpaMMBl.

Braoemu:

- METOJaMH BBIIEJIECHUS M OYMCTKH O€JIKOB, HYKJIEMHOBBIX KHCIOT M JPYIHX
OMOII0JIMMEPOB;

- METOJaMM MPOBEJECHMsI CTAHAAPTHBIX HCHBITAHUNH IO ONPEAENCHHUIO I10Ka3zaTeseil
(U3UKO-XMMHYECKUX CBOWCTB Pa3IMYHBIX OMOJIOIMYECKHX BEIIECTB;

- METOAAMU OIIPEJENICHUs] CTPYKTYPhl M Kjlacca OMOJIOTMYECKUX COCIMHEHUIH Ha OCHOBE
uX (PU3UKO-XUMHUECKUX XAPAKTEPUCTHUK U KAUECTBEHHBIX PEAKIIUH.

3 Kparkoe cogep:xanue 1uCUMIIUHBI

Brenenue. Onpenenenusi oObEKTOB U METONOB U3ydyeHHs. [loHATHE O OMONIOTrHYECKH
aKTUBHBIX BEILLECTBAX, COCAUHEHHIX OHOIornyeckoro npoucxoxaenus. Cesasp “buonornyeckoit
XUMHK~ € JPYTUMHU JUCHUIUIMHAMH. BHOMONEKynbl, WX OCOOEHHOCTH H 3HAYCHHE JUIS
KHU3HEIEATEIbHOCTH  OpraHu3MoB. CBsi3M B OHOJOTMYECKUX CoeAMHeHusX. Mepapxus
MOJIEKYJISIPHOM U HaJMOJIEKYJISPHONW OpraHU3aliK KJIETOK.

Monynb 1. AMUHOKHMCIOTBI M UX IPOU3BOJHBIE, HENTUAbI, OeKH. DepMEHTHI.

1.1. AMMHOKHCTIOTBI. XMMHMUYECKOE CTPOECHME, ONTHUYECKas HU30MEpHsl, XUMUYECKHE U
(GU3UKO-XMMHYECKHE CBOMCTBA, OMOJOrMYecKass pojb B OpPraHU3ME, METOJ]bl HOJY4YeHUS U
BBIIEJICHUS] W3 TPUPOJHBIX OOBEKTOB, IPOU3BOJHBIE AMMHOKHCIOT, WX OHOJOorMdeckas
GbyHKLUSA, XUMUYECKHEe U (DU3MKO-XUMHUYECKHUE CBOWCTBA, XUMHUYECKUE, (epMEHTATHUBHBIE WU
OMOTEXHOJIOTMYECKUE METO/IbI MTOTYYECHHUS.

1.2.  Ilentuael. XMMHYECKOE CTPOEHHME M  IPOCTPAHCTBEHHAs  OpraHM3alvs,
XapaKTepUCTUKU TENTUAHONW CBSI3U, OWOJIOTWYECKass poJib B OpraHu3ME Kak pEeryJsiToOpoB
OMOXMMHUYECKHUX TPOLIECCOB, MNENTHUIHbIE AHTUOMOTHKH, METOJbl MOJYYEHHUS U BbIICJICHUS
pa3HOOOpa3HBIX MNENTUIOB U3 MPUPOIHBIX OOHEKTOB.

1.3. benku. Xumuueckoe CTPOCHHE M TNPOCTPAHCTBEHHAsl OpraHU3alus, NEepBUYHAs,
BTOpUYHAs!, TPETHUYHAS U YETBEPTHUHAsI CTPYKTYpbI OEJIKOB, XUMUYECKUE U (PUIUKO-XUMHUECKHE
cBOWcTBa OEIKOB M MX pacTBOPOB, MHOrooOpasue OHOJOrMYECKUX (QYHKIUH, MEeTOobl
BBIJIEJICHUS] U3 IPUPOJHBIX O0BEKTOB, OYMCTKH U KaU€CTBEHHOTO0 M KOJMYECTBEHHOTO aHAJMU3a,
METO/Ibl UCCIIEJOBAHMSI CTPOEHUS U CTPYKTYPBI, METObI ONPEACICHUS KOHIIEBBIX aMUHOKHUCIIOT
U METOJIbl CEKBEHUPOBAHMSL.

1.4. ®epwmentsl. Ilpupona ¢epmeHTOB, uX cTpoeHHe, cocrtaB. Kiaccudukarms
(GbepMEeHTOB MO THUIY KaTaJU3UPyEeMbIX WMHU peaklUui, OCHOBHbIE CBOWMCTBA (PEPMEHTOB Kak
O6enkoB M OuokaTamu3aTopoB. CpaBHeHHE (EPMEHTOB C XUMHUYECKUMH KaTalU3aTOPaMH.
CybctpatHas crneunuuHocTh (hepMEHTOB, ee BUAbL. KodepMeHThl, TpOCTEeTUYECKHE TPYIIIIbI,
KOo(aKTOpbl, BATAMUHBI, X OMoJ0ruyeckas poib. MynsTudepMeHTHbIe cucteMbl. Onpenenenue
aKTUBHOCTH ()EPMEHTOB M CHOCOOBI €€ perysiuu B JKUBOM KkieTke. TpaHcdopmarus,
00e3BpeKMBaHNE U BbIBEJICHHE KCEHOOMOTHKOB U3 OPraHu3Ma.

1.5. [onsarue o metabonusme. [ToHsATHE 00 OCHOBHBIX MpOIIeccax MpeBparieHus: OeIKoB,
NENTHI0B, aMUHOKHCIIOT ¥ MX IIPOU3BOJHBIX B )KUBBIX OpraHU3Max.

Monyns 2. HykienHOBBIE KHCIIOTBI.

2.1. Hykneotuapl, UX NMPOU3BOJIHBIE U HYKJIEHMHOBBIE KHUCIOTHI. VIcTOpHsS OTKpBITHSA U
U3y4eHHs] HYKJIEHMHOBBIX KHUCIOT. [IMpUMUIMHOBBIE M IYyPUHOBBIE OCHOBAHUS, HYKJIEOTHIbl U
HYKJIIC03U I, (ochHOpMINpPOBaHHBIE HYKICOTHIBI, UX XHMUYECKHE H (PU3HKO-XMMHUYECKHE
CBOWCTBA, IoJyuyeHHe. buonornueckne GyHKIUN HYKJI€OTHIOB U UX IPOU3BOJHBIX B OpraHU3Me.
JHK u PHK, ux Xxumudeckas ¥ NpPOCTPAHCTBEHHAs CTPYKTYpPbI, XUMHUYECKHE M (HHU3UKO-
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Xumuueckue coiictsa, noayuenue. Buasl JIHK n PHK B kileTkax mpokapuoT U 3yKapuoT, UX
Oouosiornueckue QyHKIIUH.

2.2. TlonsitTie 00 OCHOBHBIX IMpoOIeccax, MPOUCXOMSIIUX C y4YacTHEM HYKJIEMHOBBIX
KHCJIOT ¥ HYKJIEOTHJIOB B KHUBBIX OpraHu3zmMax. MarpuuHble OMOCHUHTE3bI B KJIETKE: PEIIMKaLIMS,
TPAHCKPHUIILIKSA, TPAHCIALMS, OCOOEHHOCTH IPOLECCOB y Hpo- M dykapuoT. Ilonstue rena B
MOJIEKYJISIpHO OHojoruyeckux TepMuHax. [loHATHe O reHeTHuyeckoil HH)keHepuH. I'eHHo-
WH)KEHEPHBIE IITaMMbl MHUKPOOPTaHU3MOB Ha CIIy)KO€ y UeOBEKa W B OKpYKalollel cpene.
TpaHcreHHble OpraHU3MBbl: BIUSHUE HAa OKPYKAIOILYIO CPEy U 3/I0pPOBbE YEJIOBEKA.

Monynb 3. YriueBobl, JIUMUABI U UX TIPOU3BOIHBIC.

3.1. YrneBoasl n ux npousBoausle. Knaccupukanus, XMMUYECKOe U IIPOCTPAHCTBEHHOE
CTPOCHHE OCHOBHBIX YIJIEBOAOB. MOHO-, IU- M TpHcaxapa, UX Ouoiormueckas (yHKIHS,
XUMHYECKHEe U (PU3MKO-XMMHYECKHE CBOWCTBA, mMoiydeHue. [nmko3mapl, X Ouosornyeckas
byHKIMSA, XUMUYECKUE U (PU3HKO-XMMUYECKHE CBOWMCTBA, MOJIyuyeHHe U aHanu3. Onurocaxapuibt
U MoJIMcaxapu/ipl, X Onosorudeckass GyHKLUUsA, XUMHUUECKUE U (PU3UKO-XUMHUUECKUE CBOMCTBA,
NOJy4eHWEe W aHauu3. [ JMKONenTHIBI, MENTHIOTJIMKAHBIL, TJIMKONPOTEHHBI, XUMHUYECKHE U
(GU3UKO-XMMHYECKHE CBOICTBA, OHONOrMYecKas pojib B OpraHW3ME, METO/bl BBIJCICHHS M3
OpUPOAHBIX 00beKkTOB. I[loHsATHE 00 OCHOBHBIX IpolLEeccax, MPOUCXOMAIIMX C Y4YaCTHEM
yIJIEBOAOB B JKUBBIX opranusmax. Immkonus. Ilento3odocdarnenii mukn. CybcerpaTHoe
dochopummpoBanue ADP. Perenepanns NAD+, ponb nakTaTaeruiporeHasbl B 3TOM IMpolecce.
CrnuproBoe OpokeHue. A3poOHBIH MeTaboiu3M nupyBaTa. MUTOXOHIPUU: CTPYKTypa U
sHepreTuueckue (QyHkuuu. J[lexapOokcunupoBanue nupyBara. Llukia JIMMOHHOM KHCIIOTHI
Oxkucneanie NADH u FADH2 B npixarenbnoli nenu. Conpspbkenue cuHte3a ATP ¢ mepeHocoM
anekTpoHoB U poToHOB 0T NADH 1 FADH2 x MonexyssipHOMY KUCITOpOly. AKTUBHBIE (DOPMBI
KHCJIOPO/ia U UX TOKCUYECKOE JieHicTBUE.

3.2. Jlunuapl U ux npousBoaHble. PazHooOpaszue nunuaHbeix BemiecTB. OcoOeHHOCTH
CTpOEHUS U KiaccupuKanus IMnuaoB. [IpocTeie (KUPHI, )KUPHBIE CIIUPTHI U BOCKA) U CIOXKHbBIE
(HeHTpanbHbIe, MOJISIPHBIE U OKCHJIUIIMHBI) MBI bronornyeckre (yHKINHU, BBITOIHSIEMBbIE
pasNUYHBIMU TUNAMM JUNUI0B. CTPYKTYpHBIE (PparMeHThl JMIUJOB: KHUPHBbIE KUCIOTHI U UX
NIPOM3BOJIHBIC, KUPHBIE CIUPTHL. X XUMUYeckne u PU3NKO-XUMHUECKUE CBOWCTBA, MOTyYCHHE
U aHanu3. buonormueckue MeMmOpaHbl, UX CTpoeHHEe U (QyHKIUH. JIMmuasl OHOIOrHYECKUX
MeMOpaH: MIULEePOIUNUAbI, CHUHTOTUNUABI, (HOCPOTUNUABI, MNIUKOIUIHULI (TTIUKOITIUIEPO- U
[JIMKOC(UHTOJIMIU/BI), XOJIeCTepuH. B3aMMOCBS3b CTPOEHHs JHMNHUIOB C HUX (DYHKIUSAMH B
cocraBe MeMOpaH. [Ipon3BoAHbIE TUNUAOB U UX OHonornueckue QyHKIUU (KHUPOPaCTBOPUMBIE
BUTaMMHBI, IPOCTATJIaH/IMHbI, KETYHbIE KUCIOTHI, ITOJIOBBIE TOPMOHBI M KOPTUKOCTEPOUBI), UX
XUMHYECKHE W (PU3UKO-XUMHUYECKHE CBOMCTBA, MONMydYeHHEe W aHamu3. [loHsATHE 00 OCHOBHBIX
npoleccax, NPOUCXOJAIUX C yJacTUEM JIUMHUJIOB U UX MPOU3BOAHBIX B JKMBBIX OpraHU3Max.
Karta®onm3m THIUAOB: TUMOTUTHYECKHE (DEPMEHTHI, ITyTH OKUCIICHHS XHUPHBIX KUCIIOT, CHHTE3
XKHUPHBIX KHCIOT. [IepekrcHoe OKUCIIeHUE JTUMU0B U MEXaHU3MBbI 3aIUTHI OT HETO.

4 O0béM yueOHOH THCHMIIINHBI

. B 3aueTHEBIX B akanem.
Bunsl yueOHoM paboThI
eIMHUIIAX Jacax
Oo6masi TpPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4e0HOMY TJIAHY 3,0 108
KonrakTHas padora (KP): 0,33 12,2
Jlexmm (Jlek) 0,11 4
IIpaktuueckue 3anstus (I113) 0,22 8
CamocrositeanHas pa6ora (CP) 2,56 92
Bua koHTpoOJs: 3a4eT / IK3aMeH 3a4er
0,11 (3.8)
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o B 3auerHbIx B actponom.
Bunsl yueOHoI paboThI

eIMHULIAX Jacax

O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 3,0 81
KonraktHas pa6ora (KP): 0,33 9,15

Jlexiuu (Jlek) 0,11 3
[Tpaxtrueckue 3ansatus (I113) 0,22 6
CamocrositesibHas padora (CP) 2,56 69

Bup xouTpoJsi: 3a4er / 3k3amMeH 011 3a4yer

' (2,85)

AHHOTanuUA padoyei MPOrpaMmMbl JTUCUUILIMHBI
«CoBpeMeHHBIE METObI MOUCKA U 00PA0OTKH HAYYHO-TeXHUYECKOIl MHpopManum»
(b1.B.[1B.09.01)

1 Heabl0 JMCHMIUVIMHBI  SBJSETCS  MOATOTOBKAa  CTYIAEHTOB B  o0iactu
UH(POPMALIMOHHOTO  CONPOBOXKAEHUS  HAY4YHOH  JEATENIbHOCTH, IPUBUTHE  HABBIKOB
CaMOCTOSITEIIFHOTO TOUCKA XUMUYECKOH HH(OPMAINH B PA3IMYHBIX HCTOUHUKAX.

2 B pe3yabraTe MH3yYeHMs JUCHMIVIMHBI oOydapummiics 10 Mporpamme
0akajiaBpuaTa J10JI/KeH:

Obnaoams cnenyrwomumu obmenpodeccunonansubiMu (OIIK) u npodeccrnonanbHbIMU
(ITK) xomnereHIusAMHU:

- CIOCOOHOCTBIO pellaTh CTaHAAPTHBIE 3a7jaud MPO(PECCUOHATBLHON IeSTeIbHOCTH
Ha OCHOBe WHPOPMALIMOHHON ©  OHOIMOrpaguuecKoil KylIbTypbl C HPUMEHEHHEM
UH(POPMALIMOHHOKOMMYHHMKALIMOHHBIX TEXHOJOIMH M € Y4YeTOM OCHOBHBIX TpeOOBaHUI
uHpopmanmonHoi oezonacuoctu (OITK-1);

- CIIOCOOHOCTBIO  HCIIOJIb30BaTh COBPEMEHHBIE HH(OPMAIMOHHBIE TEXHOJOTHH,
MPOBOJIUTHE 00pa0OTKY MH(POPMALIUK C UCTIOJIb30BAaHUEM MPHUKJIAIHBIX MPOrpaMM U 0a3 JaHHBIX
JUIS pacdeTa TEXHOJIOTMYECKUX MapaMeTpoB 0OOpYIOBaHHMS M MOHHTOPUHIA MPUPOAHBIX Cpel
(TIK-3).

3namo:

- OCHOBHBIE  COCTaBISIIOIIME  WH(MOPMAIMOHHOTO  OOEeCIeYeHusi  Ipolecca
COIIPOBOK/ICHUS HAYYHOH JIeTebHOCTH, OHATUS U TEPMUHBI;

- OCHOBHbBIE OTEUECTBEHHBIE U 3apyO0eKHbIE HICTOYHUKHU NPOoPUIbHON HHPOpMAIUY;

- o0111e MPUHIMIIBI TOJTyYeHHs, 00padOTKU U aHaIN3a HaydYHOH MH(OpMAaIIH.

Ymemy:

- BBIJCNATh KOHKpPETHble WH(GOpPMAIlMOHHBIE TEXHOJIOTUM, HEOOXOIUMBbIE s
MH(OPMaLIMOHHOTO 00ecneYeHNs pa3IMuHbIX HAyYHBIX TOTPEOHOCTEH;

- HaXoAuTh NPOPUIbHYI0 HH()OPMAIUIO B Pa3IMYHBIX OTECUYECTBEHHBIX U 3apyOEKHBIX
WH(POPMAIIMOHHBIX MacCHUBax;

- 00pabaTbIBaTh U aHAJTM3UPOBATh JJAHHBIE C IIEJIbIO BHIABICHHS PeICBaHTHOM HH(pOpMa-
107078

Bnaodemu:

- 3HaHUSIMH O COBPEMEHHBIX aBTOMATH3MPOBAHHBIX MH(OPMAIMOHHO-TIOMCKOBBIX
cucremax (AUIIC), ux BO3MOXKHOCTAX, ClI0c00ax B3aMMOIECHCTBHS C HUMU;

- MPAKTUYECKIMH HaBBIKAMU HH()OPMAITMOHHOTO TIOMCKA C TMTOMOIIBIO TEXHOJIOTHMA
TEJIEKOMMYHHUKAIIMOHHOTO 10CTyNa U MIHTepHEeT-TeXHOIOTHii;

- OCHOBHBIMHM MOJXOAAMHU JUIsI aHaIW3a I[IOJyYEHHOM JIAHHBIX C  LENbI0
MH(POPMALIMOHHOTO YIOBJIETBOPEHMSI Pa3INYHbIX HAYYHBIX IOTPEOHOCTEM.

3 Kparkoe coaep:kaHue TUCHUIINHBI

Beenenne. OCHOBHbIE TOHSTHSI W TEPMHUHBL. ['OCynapCTBEHHas CHCTEMa HAay4YHO-
TeXHU4ecKoil nHpopmauuu. Paccesnue u crapenue uadopmarun. Crnenndurka nHGOpMaIIH 110
XUMHU ¥ XUMHUYeCKOW TexHosoruu. IlepBuunas m BTOpuuHas mHpopmauus. OopMbl CBEpTHI-
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BaHUs umHpopmanuu. bubnmorpaduyeckoe onucanue. Ilpumepsr 6ubnmorpaduyeckoro omnuca-
HUS pa3audHbIX BUAOB nepBoucTouHuKoOB. ['OCT 7.1 - 2003 «bubmuorpaduueckas 3amuch.
bubnuorpaduyeckoe onucanue». OcuoBubie opransl 'CHTU. Pacnipenenenne moTokoB Hayd-
Holt mHpopmanuu cpeau opraHoB 'CHTU. XapakrtepucTrika U Ha3HauYe€HHWE OCHOBHBIX BHIOB
u3nanuid. M3maHus OTEYeCTBEHHBIX W 3apyOeKHBIX HH(POPMALMOHHBIX OpraHoB. OCHOBHBIE
CIIPaBOYHBIC U3/IaHUS.

[Touck wuHOpPMAIUK C MOMOIIBIO pedepaTUBHBIX KYpHAJIOB. VCTOpPHUS MOSIBICHUS
pedepaTUBHBIX KypHAJIOB U WCIOJIb30BaHUE WX IS TOMCKa XuMudeckod nHpopmanuu. Pede-
paTuBHBIC XYpHAJbl 1O XUMUHU. PedeparuBnblii xypHan «Xumus». CTpyKTypa, pyOpHKamms,
cucreMa ykaszatenei. Paznuunslie anropuT™Mel noucka ¢ ucnonb3zoBanneM PXKX. [Ipumepsl nouc-
Ka XMMHYECKON MH(pOpPMAIK ¢ UCTIONb30BaHuEM ABTOpcKoOro, [Ipeamernoro, @opmynbHOTO U
[TarenTHOrO ykazateneil. PedeparuBnbiii xypHan «Chemical Abstractsy (CILIA). Cmyx0a
Chemical Abstracts Service (CAS). Ctpykrypa pedeparuBnoro xypHana «Chemical Abstractsy.
Cucrema pyoOpukanuu. Cucrema TpeTUuHOW MHGOpMAIUU - YKa3aTenu. Pa3nuyHbie BUABI MTOKC-
ka ¢ ucnoinp3zoBanueM CA. Ilpumepsl moucka XMMHYECKOW HH(OpMAIMK C HCIOIB30BAaHHEM
Author Index, Subject Index, Chemical Substance Index, Formula Index, Patent Index.

[Touck nndopmanuu B B/ AUIIC. ABTOMaTu3npoBaHHbIe HHPOPMALIMOHHO-TIOMCKOBEIC
cuctembl. JlManoroBpie MOMCKOBBIE CUCTEMBI - OCHOBHBIE (DYHKIIMH U BO3MOXHOCTH, CIIOCOOBI
noctyna. OcoOeHHOCTH OO0pabOTKM M TOMCKAa XUMHUYECKOW WH(GOpMAalUKd B JHAJOTOBBIX
cuctemax. [louckoBble  CHUCTEMBl 1O XMMHM B  TOJUTEMAaTHYECKUX  CIyX)Oax.
Crenuanu3upoBaHHbIE TMOUCKOBBIE CHCTEMBI. AJTOPUTM HH(OPMAIMOHHOTO TOHUCKA. BniOop
JEKCUYECKUX  €QUHUL, MHCIOJb30BaHUE JIOTMYECKUX U  IO3ULUUOHHBIX  ONEpPaTOpPOB.
NH(popMalinoHHO-TOUCKOBBIN SA3bIK. JIOTMKa U cTpaTerust noucka.

AMUIIC Bceepoccuiickoro MHCTUTYTa Hay4yHOU U TexHudeckoi undopmannu (BUHUTH).

OcHoBHbIE NPOAYKTHI W yciyrH, npenoctasisemble BUHUTU B obnactu Hayku u
TexHuku. baszel gamHeix BUHUWTU. Ilpeamernoe conepkaHne u HanoaHeHue. CTpykTypa
nokymentoB B bJI BUHUTU. MudopmanmonHo-nonckoBbiili s3bik. I[lonckoBasi crpaterus.
Ocobennoctu moucka wuHpopmanuu B bJ[ BUHUTU. Ananu3 pe3yiabTaToB MOUCKA IO
peneBaHTHOCTH. IlpuMepsl ocyliecTBIEHUS IMOMCKAa HMH(POpPMALMM MO Pa3IMYHBIM BHUAAM
nouckoBbIx 3ampocoB B B/l BUHUTU. AUTIC Scopus (Elsevier). OcobeHHOCTH, OpraHU3anus 1
BO3MOXXKHOCTH Toucka. llouckoBas crparerusi. AHanu3 pe3yabTaToB mnoucka. [Ipumepsl
OCYILIECTBJICHHUsS] MOMCKAa MH(OPMAIMM MO Pa3IMYHBIM BHJIaM IOMCKOBBIX 3alpocoB. AHaIu3
IUTUPOBAaHUS HaY4HbIX MyOiukanui. OTeyecTBEeHHbIE U 3apyOexHbIe UICTOYHUKU HHPOPMAIUH
[0 XUMHMHU U CMEXHBIM o06sacTs M. O030p CyHIECTBYIOIIMX HH()OPMAIIMOHHBIX MCTOUYHUKOB B
o0nacTu XMMHUYECKON MH(OpPMAlMM U CMEXHBIX HayK. [leyaTHble M 31EKTPOHHBIE UCTOYHUKHU
uHpopmanuu. Pacupenue nHGOpMaAIMOHHOTO MPOCTPAHCTBA 3a CUET CO3JIaHMsI 3JEKTPOHHBIX
BEpPCHUI >KYpPHAJOB M OTKPBITOTO JOCTYMa K AJIEKTPOHHBIM IMEPHOJUYECKHUM U CIPABOYHBIM
u3ganuaM. OrpaHuyeHHus CBOOOJHOTO M aBTOPU30BAHHOIO AOCTymHa. OTKPBIThIE MOMCKOBBIE
cucremsl pedeparuBHoit napopmarnuu (Scirus, PubMed u mp.).

[Touck uHpoOpMaIK B ANIEKTPOHHBIX >XypHasaxX. MHGopMaIlMoHHbIE TOPTAIbl U CaUThI
AIIEKTPOHHBIX ~M3JAHMM: CAaWT dJIEKTPOHHBIX KYPHAJIOB AMEPHKAHCKOTO XHMHUYECKOTO
obmrectBa, moprtan Informaworld wu3marensctBa TAYLOR&FRANCIS, un(popmannoHHbIH
noptan SCIENCE DIRECT wusnmarensctBa ELSEVIER, mopramsr uzmarensctBe SPRINGER,
WILLEY &SONS, caiitel qpyrux uznatenbetB. OOIme 0coOeHHOCTH TpecTaBieHus nHpopma-
nuu. Kparkas xapakrepuctuka pecypcoB. OCOOEHHOCTH MPOCMOTPA IMOJIHBIX TEKCTOB CTaTel B
html- u pdf-gpopmarax. [lononHuTenbHBIE QYHKIIHN.

Nudpopmanmonusle pecypcbl cetu Internet. I'noGaibHble KOMIBIOTEpHBIE CETH.
Bo3MoxHOCTH KOMIBIOTEPHBIX CeTel B mepegaue u odMeHe uHpopmarueil. I mobanpHas cetb
Internet. Wctopus co3ganuss u pa3BuTus. OCHOBHBIE YCIYTH KOMIBIOTEPHBIX CETEH:
JNIEKTPOHHAsi Todta W TenekoH(pepeHuuu, Telnet, FTP, WWW. Ha3naueHue, NpHHIUIIEI
JEeNCTBUS, CTPYKTYypa, BO3MOKHOCTH. Vcronb30BaHue MOMCKOBBIX cucteM Internet mis momcka
uHpOpMaLIUH.

130



[Tonesnsle pecypchl XMMUYECKOH MH(pOpPMaLUK, TOCTyNHbIe yepe3 ceTh Internet. Ilouc-
KOBas cuctema SCIrUS - creluaau3upoBaHHas MOMCKOBas cucrema Internet, comepikaras Ha-
YUHYI0 HH(OpPMAINIO, COOPAHHYIO M3 PAa3IUYHBIX PECYpCOB CETH. AHAINU3 TOKYMEHTOB, Hal/1eH-
HBIX B pe3yJbTaTe NOUCKA. BO3MOXKHOCTH MX HCIIOJIb30BAHUS.

Hcrounnku nateHTHOW nHpopmanuu. [larenTHast ToKyMeHTanus Kak HHPOPMAITMOHHBIN
MaccuB. OCHOBHbIE TOHSTHS U OIpeaeseHus B obnactu nareHtoBeaeHus. OObeKThl u3o0pere-
HUil. Mexnynapoanas natentHas kiaccugukanus (MIIK). OcobeHHOCTH TaTeHTHOrO MOUCKA.
OreuectBennbie U 3apyoexubiec AUIIC marentHoi mHGOpManmu. XapakTepUCTHUKA, OPTaHHU3a-
11151, BO3MOKHOCTH ITOMCKA.

bJl ®enepanpHoro mHcTUTyTa TpombinuieHHOW cobcTtBeHHOCTH (DUIIC). OcHOBHBIC
¢ynkuun OUIIC, mpoxayktel u ycmyru. b/l marentHoit mupopmanmun PUIIC. CoctaB u
BO3MOKHOCTH noctyna. Ctpykrypa nareHTHoro gokymenta B BbJl. CocraBiieHHe pa3iaudHbIX
BapUaHTOB IIOMCKOBBIX 3ampocoB. llpumepsr mpoBexenuss moucka B pedeparuBHON U
nonHoTekcToBoM b/l «300peTenusy». AHanus pe3ynbTaToB MUCKA.

b/l Awmepukanckoro mareHtHoro BemomctBa United States Patent and Trademark
Office (USPTO). Cocras BJ[ USPTO. Bo3moxuoctu goctyma. CTpyKTypa MaT€HTHOTO
nokymenta B BbJI. CocraBieHue pas3iMyHBIX BApUAHTOB IMOMCKOBBIX 3ampocoB. [Ipumepsl
MIPOBECHUS TOUCKA. AHAIN3 PE3YJIbTATOB ITOUCKA.

bl ESPACENET. Komrekuust marentasix bJ] ESPACENET. Bo3moxxHocTH moctyma.
Crpykrypa narentHoro gokymenta B bJ[. CocraBiieHune pa3auyHbIX BapHaHTOB IOMCKOBBIX
3ampocoB. [Ipumepst mpoBenenus novcka B b/ ESPACENET. Ananu3s pe3yabTaToB MOMCKa.

BosmoxkHOCTH co3/1anus coOCTBEHHBIX HH(MOPMaMOHHBIX Mpoduiiel. Mcnonb3oBaHue
pO0JIEMHO-OPUEHTHPOBAHHBIX MH(POPMAIIMOHHBIX MAacCHBOB, OTOOpPaHHBIX W3 Pa3IMYHBIX
MH(OPMAIMOHHBIX UCTOYHUKOB JI CO3AaHUS COOCTBEHHBIX MPOdUIICH.

4 O0beM yueOHOI 11 CHUNTHHBI
Brst yae6HO# paboTs! B 3aueTHBIX B akagem.
eIMHUIIAX qacax
O0mas TpPyA0EMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IIAHY 2,0 72
KounraktHas padora (KP): 0,11 4,2
Jlaboparopusie 3ansitus (J1a0) 0,11 4
CamocrositesibHas padora (CP) 1,78 64
Bupa xonTpoJsi: 3a4er / 3Kk3aMeH 3ader
0,11
3.8)
Busl yueOHoM paboThI B 3auerHbIX B actponom.
eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IUIAHY 2,0 %4
KonrakTHas padora (KP): 0,11 3,15
JlaGopaTtopurie 3anstus (J1ab) 0,11 3
CamocrositesbHas padora (CP) 1,78 48
Buj koHTpoJIsi: 3a4eT / IK3aMeH 011 3auer
' (2,85)

AHHOTanus padoveil NPOrpaMmbl AUCHUIIIHHBI
«Audpopmanuonnnie Texuoaoruu B xumun» (51.B./[B.09.02)

1 IMeapl0 AUCHMIUVIMHBI  SIBJIACTCS  TOJATOTOBKA  CTYJIEHTOB B 00JjacTu
UHGOPMAIIMOHHOTO COIPOBOKIACHUS HAydHOW JEATEIBHOCTH B 00JaCTH CIEIHATBLHOTO
MOUCKAa XMMHUYCCKOW HWHGPOpPMAIUK, TIPUBUTHEC HABBIKOB CaMOCTOSITEIHHOTO IMOUCKA
XUMHYECKOH MH(DOPMAITUK B Pa3INYHBIX UCTOYHUKAX.

2 B pe3yabraTte wu3y4YeHUsi IHCHUILUIMHBI OOYYAIOINMIICSI TO Tporpamme
OakajaBpuaTa J0JIKeH:

Obnaoams crnenyromumu obmenpodeccnonansubivu (OIIK) u mpodeccrnonanbHBIMU
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(TTK) xoMmeTeHIHsIMHU:

- CIOCOOHOCTBIO ~ pelaTh  CTaHAApPTHbIE  33Ja4d  NPO(ecCHOHANBHOM
NEeSITeIbHOCTH Ha OCHOBE WHGOPMAIMOHHOM U  OuOmMorpaduyeckoil KyIbTypsl C
IPUMEHEHHEM HH()OPMAIIMOHHOKOMMYHUKAIMOHHBIX TEXHOJIOTUH M C Y4E€TOM OCHOBHBIX
TpeboBanuit nudopmarronHoi o6ezonacuoctu (OITK-1);

- CIIOCOOHOCTBIO  HCIIOJIb30BaTh COBPEMEHHBbIE HMH(OPMAIMOHHBIE TEXHOJOTHH,
POBOANTH 00pabOTKy MH(MOPMAIIMK C WCIIOB30BAHUEM MPHUKIIATHBIX MPOTpaMM U 6a3 JTaHHBIX
JUI pacyera TEXHOJIOTMYECKUX MapaMeTpoB 0OOPYHOBaHMS M MOHMTOPUHIA IPUPOAHBIX Cpel
(IIK-3)

3namo:

- OCHOBHBIC  COCTABJISIFOIIME HHPOPMAIIMOHHOTO  OOECTeueHus: Ipoliecca
COIPOBOKACHMSI HAYYHOH EATENbHOCTH, IIOHATHS U TEPMUHBIL;

- OCHOBHBIE OTCUECTBEHHBIC U 3apyOE)KHBIE MCTOUYHUKU MPOPHILHOU
UHOpPMAaLIUU 0 XUMUH;

-001I1e MPUHIMIIBI OTY4YeHHUs, 00pabOTKHM U aHAIN3a HAYYHOW MH(POpMAaIUH,

Ymemn:

- BBIJCIIATH KOHKpPETHbIE WH(GOPMAIIMOHHBIE TEXHOJIOTUH, HEOOXOIUMBIE IS
MH(POPMALIMOHHOT0 00ecHeueH s pa3IMYHbIX HayYHbIX TOTpeOHOCTEH;

- HaxXOJIUTh NMPOGWIbHYI0 HMH()OPMAIMIO B Pa3IMYHBIX OTCUECTBEHHBIX M 3apyOEKHBIX
MH(POPMALMOHHBIX MacCUBax;

- 00pabaTpIBaTh U aHATM3UPOBATH JAHHBIC C LIENBIO BBISBICHUS PEIIEBAHTHON MH(OpMa-
1IUH,

Braoemy:

- 3HAaHUSIMM O COBPEMEHHBIX aBTOMAaTH3MPOBAHHBIX MH(MOPMALMOHHO-TIOMCKOBBIX
cucreMax (AUIIC) B oOnacTu XMMHUU W CMEXKHBIX OTpaciieid, WX BO3MOMXHOCTSIX, CIIOCO0ax
B3aMMOJEICTBUS C HUMU;

- MPaKTUYECKUMH HaBbIKaMU MH(GOPMALMOHHOIO MOKMCKA C MOMOLIBI0 TEXHOJIOTHI
TEJIEKOMMYHHUKAIMOHHOTO A0CTyNa U THTepHeT-TeXHOI0TNI;

-OCHOBHBIMH IO/IX0JIaMU JIJISl aHAJIN3a MTOJIyYE€HHBIX JaHHbIX.

3 Kpatkoe conep:kaHue TMCHUTIHHBI

BBenenne. OcHOBHblE MOHSTHSI W TEPMUHBL. [OCyAapcTBEHHas cHUCTEMa HAYy4HO-
TeXHU4eckoi nHpopmanuu. Paccesnue u crapenue nadopmarun. Crnenuduka vHGopMaIuu 1mo
XUMHUHM U XUMHUYeCKOW TexHosoruu. IlepBuunas m BropuuHas uHdopmanus. GopMbl CBEpPTHI-
BaHUs uHpopmauuu. bubnuorpaduyeckoe onucanue. Ilpumepsr 6ubnuorpaduyeckoro omnuca-
HUS pa3nuyHblX BUJOB mnepBoucToyHukoB. 'OCT 7.1 - 2003 «bubnuorpaduueckas 3amuce.
bubnuorpapuyeckoe onucanue». OcHoBHble opransl I'CHTU. Pacnpenenenue noTokoB Hayu-
Holt mHpopmanmu cpeau opraHoB 'CHTU. XapakrtepucTrika u Ha3Hauye€HHWE OCHOBHBIX BHIOB
u3naHuid. M3naHus OTEYeCTBEHHBIX M 3apyOEKHBIX HH(GOPMAIMOHHBIX OpraHoB. OCHOBHBIE
CIIPaBOYHbBIE U3JAHUSI.

[Touck wuHpOpMaUM ¢ MOMOIIBIO pedepaTUBHBIX KypHaIoB. VcTopus NOSBICHUS
pedepaTuBHBIX KYpHAJIOB U HCIOJIb30BaHUE WX IS TIOMCKa XuMudeckod nHpopmanuu. Pede-
paTtuBHBINA KypHan «Xumus». CTpykTypa, pyOpuKaus, cucreMa ykaszareiei. Pasznuunsle ani-
ropuTMBI TIoucka ¢ ucnoiabzoBanueM PXKX. [Ipumeps! moncka xumMudeckoil nH(OpMaLuu ¢ Uc-
nosib3oBanneM ABtopckoro, [Ipeamernoro, @opmynsHoro u IlarenTHoro ykasareneil. CpaBHe-
aue PXKX u PIK «Chemical Abstracts» (CIA).

[Touck undopmanuu B b/ AUIIC. ABTOMaTH3MpoBaHHbIE HHPOPMALIMOHHO-TIOMCKOBBIE
cuctembl. OcoOeHHOCTH OO0pabOTKM M TMOHCKAa XUMHUYECKOW HH(GOpMaluu B JAUAJIOTOBBIX
cucremax. llouckoBele cHCTeMBl TIO XHMHHM B TOJUTEMAaTHUYECKUX CIyx0ax U
CIHELMATU3UPOBAHHBIE TOMCKOBBIE CHCTEMBbI. AJITOPUTM HMH(OPMAIMOHHOIO Ioucka. Beibop
JEKCUYECKMX  €IMHULl, HCIOJb30BAHUE JIOTUYECKUX U  IO3ULHUOHHBIX  OIEPATOpPOB.
NudopmManimoHHO-TTONCKOBBIN s3BIK. JIOTHKA U CTpaTerus MOUCKa.

AMUIIC Beepoccuiickoro HHCTUTYTa HAYYHOH 1 TexHUueckoi napopmanuu (BUHUTH).

132



OcHOBHBIE TPOINYKTHI W Yyciyru, npenocraBiasemble BUHUTU B obnactu Hayku H
texuukd. basel nanHbix BUHWTHU. Ilpenmernoe conepxkanue W HamojiHeHHE. CTpyKTypa
nokymentoB B b/l BUHUTU. HudopmannoHHO-TIOMCKOBBIN s3bIK. IlonckoBas crparerus.
Ocob6ennoctn mouncka wuHpopmanuu B bJ[ BUHUTU. Ananu3 pe3ynbTaToB TOHWCKa I10
peneBaHTHOCTU. [IpuMepsl oOcCyIIecTBIEHUS MMOHMCKAa HMH(OpPMAIMK MO pa3IMYHBIM BHIAM
nouckoBbIX 3anpocoB B b/l BUHUTH. OreuecTBeHHbIC 1 3apyOEKHBIC HCTOYHUKN WH(DOpMAITUN
0 XUMHHU U CMEXHBIM o0sacTsiM. O030p CyHIECTBYIOIIMX HH()OPMAITMOHHBIX HCTOYHUKOB B
o0nacTu XMMHUYECKON MH(OpPMAlMM U CMEXKHBIX HayK. [leyaTHble M SJEKTPOHHBIE UCTOYHUKHU
uHpopmanuu. Pacumpenne nHGOPMAIIMOHHOTO MPOCTPAHCTBA 32 CUET CO3JAHHS JIEKTPOHHBIX
BEPCUN JKYPHAJIOB M OTKPBITOIO JOCTyHa K 3JIEKTPOHHBIM IMEPUOAMYECKUM M CIPABOYHBIM
u3ganuaM. OrpaHuyeHHuss CBOOOJHOTO M aBTOPU30BAHHOTO AOCTymHa. OTKPBITBIE MOMCKOBBIC
cucreMbl pepeparuBHO HHPOP-

maruu (Scirus, PubMed u ap.). AUTIC Scopus (Elsevier). Oco6eHHOCTH, OpraHU3aIHsI
U BO3MOKHOCTM moucka. [louckoBas crtparerus. AHanu3 pe3yiabTaroB mnoucka. [Ipumepst
OCYILECTBIICHUS TIOMCKAa MH(POPMALIUU IO PA3IMYHBIM BUAAaM MOMCKOBBIX 3allPOCOB. AHAIIN3
UTUPOBAHUS HAYYHBIX MyOTUKALIUH.

Wcrounnku  mareHtHoi  mH(popmammu.  [laTeHTHas ~ JOKyMEHTamus  Kak
nH(pOpMalMOHHBINA MaccuB. OCHOBHBIE MOHSATHUS U ONPEACNICHUsI B 00JIaCTH MMaTEHTOBEICHUSI.
OO6wexTsl n300perenuii. MexxayHaponnas nateHtHas kiaccupukanus (MIIK). Ocobennoctu
naTeHTHOro moucka. OtedectBeHHble U 3apyOexHble AUIIC natentHOi uHbOpMaIuu.
XapakTepucTHKa, OpraHU3alMs, BO3MOXKHOCTH mnoucka. bJ[ denepanbHOro HMHCTUTYTA
npombinuieHHOW coocTBeHHOCTH (DUIIC). BJI AMepHKaHCKOTO IAaTEeHTHOTO BEJIOMCTBA
United States Patent and Trademark Office (USPTO). B/l EBpomeiickoro mnaTeHTHOTO
BegomcrBa ESPACENET. CocraB u Bo3MmoxHOCTH joctyna. CTpyKTypa HaT€HTHOIO
nokymeHnta B BJI. CocraBneHue pa3iMyHBIX BApUAHTOB IOWCKOBBIX 3ampocoB. [Ipumepsl
NPOBE/EHUS TOUCKA. AHalIM3 pe3yabTaToB moucka. [louck MHPOpMaLuU B 3JIEKTPOHHBIX
xKypHanax. UHdopmanoHHble MOPTabl U CaliThl AJIEKTPOHHBIX W3/IaHUM: CalT 3JIEKTPOHHBIX
KypHaIOB AMEpPHKAHCKOrO XHUMHU4YecKoro oorectBa, moprtan Informaworld wsmarenscrea
TAYLOR&FRANCIS, wundopmammonnsiii mopran SCIENCE DIRECT wu3npatenscTBa
ELSEVIER, mnopranet wusnmarensctB SPRINGER, WILLEY&SONS, caiitel apyrux
uznatenberB. OOne 0coOEHHOCTH NpeacTaBieHnus nHpopmanuu. KpaTkas xapakrepucTuka
pecypcoB. OCOOEHHOCTH MPOCMOTpa MOJHBIX TeKcToB crarei B html- u pdf-popmarax.
JlononuurenbHble QYHKIUU.

Nudopmannonnsie pecypebl cetu Internet. lMcmonb3oBaHuEe MOMCKOBBIX CHUCTEM
Internet s moucka xumuueckod uHpopMmanuu. Ilone3sHele pecypchl  XMMHUYECKOM
uadopmaimu, JoctynHble uepe3 cerh Internet. ITlomckoBast cucrema  SCirus -
CrIeNMaIu3upOBaHHAas TIOMCKOBasi cuctema Internet, comepxamias HaydHy0 HHGOpPMAIIHIO,
COOpaHHYIO M3 pa3jM4YHBIX PECYpCOB CETHU. AHAJIHM3 JOKYMEHTOB, HailIeHHBIX B pe3yJbTare
noricka. Bo3MOXHOCTH X HCIOJIB30BaHUS.

4 O0beM yueOHOi T CHMIJIMHBI

. B 3aueTHEBIX B akanem.
Bunsl yueOHoI paboThI

€IMHULIAX qacax
O0mas TpyA0eMKOCTh JMCHHMIIJIMHBI 10 Y4eOHOMY IVIAHY 2,0 72
KonrakTHas padora (KP): 0,11 472
Jlaboparopusbie 3austust (J1ab) 0,11 4
CamocrositesbHas padora (CP) 1,78 64

Bua koHTpOJIA: 3aUeT / IK3aMeH 3auer

o (38)
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Bunpl yue6HOM paboTh B 3auetHpIx B actponom.

eAUHULIAX yacax

O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 2,0 54
KonraktHas padora (KP): 0,11 3,15

JlaGopaTtopusbie 3anatus (J1ab) 0,11 3
CamocrositesbHas padora (CP) 1,78 48

Bua koHTpOJIA: 3aUeT / IK3aMeH 011 3ayer

' (2,85)

AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI

«OCHOBBI MPOEKTHPOBAHMS U IKOJ0oruueckas ykcneprusa » (b1.B.JIB.10.01)

1 Heap AMCOMIUIMHBI - TIpuoOpeTeHrne OOyJaroNUMUCSA YriayOJEHHBIX 3HAHUN H
KOMIIETEHIIMH, MOJy4eHHEe U 3aKperuieHne MpoecCHOHaIbHBIX YMEHUN M HABBIKOB B 00JacTh
MPOBEJCHUS HSKOJIOTHMYECKON HKCIEePTH3bl TMPOEKTOB CTPOUTENIBCTBA C  HCIHOJIb30BAHUEM
CHEHMATBHBIX METO/IOB OLICHKH W aHAJIN3a MPOCKTHBIX MaTEPHUAJIOB.

2 B pe3yabraTre M3ydyeHHs] JUCHHUILIUHBI 00yYaloUIMiicsi Mo mporpamMe 0akajas-
pHAaTa J0JIKeH:

Obnaoams crnepyromumu npodeccuonanbHbiMu KommneTeHusmMu (11K):

- CIOCOOHOCTHIO Y4acTBOBaTh B COBEPIICHCTBOBAHWU TEXHOJOTHYECKHX IPOIIECCOB C
MO3HIIMN SHEPTO - U PEeCypcocOepeskeH s, MUHIMHU3AIUN BO3ACUCTBUS HA OKPYXKAIOIIYIO CPEIy
(IIK-2);

- CHOCOOHOCTBIO  HCIOJB30BaTh  HOPMAaTHUBHBIE  JIOKYMEHTHI IO  KadecTBY,
CTaHJapTU3aIMU U cepTrdUKayu npoaykToB U uzaenuit (I1K-4);

- TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHHUYECKYI0O MH(OpMAINIO, aHATH3UPOBATH OTEUYECT-
BCHHBII U 3apyOeKHBIH OIBIT 10 TeMatuke ucciepoanuii (ITK-13).

3uams:

- o0wwuii Mops0K MPOBEAECHUS YKOJOTMYECKON IKCIIEPTU3BI IPOEKTOB CTPOUTEINILCTBA,

- OCHOBHBIE METO/BI SKOJIOTUYECKOH IKCIIEPTH3HI IPOSKTOB CTPOUTEIIHLCTBA,

- OCHOBBI PacueTOB 3arpsi3HEHUS MPU3EMHOTO €0 aTMOC(HEpPHOTo BO3yXa U BOJHBIX
00BEKTOB JUISI OJJUHOYHBIX UCTOYHUKOB W TPYIIN B3aHMMOJICHCTBYIONINX HCTOYHUKOB BBIOPOCOB
(cOpOCOB ) 3arpsI3HSAIONINX BEIIECTB.

Ymemo:

- aHaAIM3HWPOBATh MPOEKTHBIE JaHHBIE MO HMCTOYHHMKAM BBIOPOCOB (COPOCOB) 3arpss-
HSIOIIMX BEIIECTB; BBHIICIATH MPUOPUTETHBIC JUTSI SKCIIEPTHU3BI 3arPs3HSIONINE BEIIECTBA U HC-
TOYHHUKH UX BBIOPOCOB (COPOCOB );

- TIPOBOJHTH OIEHKY MPABUIHLHOCTH MPOCKTHBIX PEHICHUI 10 HOPMATHUBAM IMPEIeIhHO
JIOITYCTUMBIX BEIOPOCOB (COPOCOB) 3arps3HSIONIMX BEIIECTB;

- TPOBOAMTH OIEHKY MPaBUIBHOCTH MPOEKTHBIX PEHICHWH 10 pa3MepaM CaHUTapHO-
3aIIUTHBIX 30H U 30H BIHUSHUS MPOCKTUPYEMBIX 0OBEKTOB.

Braoemy:

- METOJaMH CPaBHEHUS BAPHAHTOB MPOEKTHBIX PEIICHUH;

- HaBBIKAMH COCTaBIICHHS M aHAIN3a MPHHIUIHAIBHBIX TEXHOJIOTHYECKUX OJIOK-CXeM
Y IPUHIUITHATBHBIX allllapaTypHBIX CXeM MPOCKTHPYEMBIX MPOIIECCOB;

- HaBBIKAMH COCTABIICHUS HKCIEPTHBIX 3aKIFOUYECHUH MO pe3ylbTaTaM JKOJIOTHYECKOMH
AKCIIEPTU3BI TPOSKTHBIX PEIICHUM.

3 Kpatkoe conep:kaHue TUCHUTINHBI:

OCHOBBI pacyeToB 3arpsi3HEHHs] MPU3EMHOIO CJ0s aTMOC(EpPHOro BO3JyXa M BOJHBIX
00BEKTOB I U30JUPOBAHHBIX HCTOYHUKOB U IPYII B3aWMOAECUCTBYIOIINX UCTOYHUKOB BHIOPO-
COB U COpPOCOB 3arpsI3HAIONINX BEIIECTB; METOABI aHAIN3a MPABIILHOCTH MPOCKTHBIX PEIICHUI
no HopMmatuBaMm [IJIB (HJIC) mist mpHOPUTETHBIX 3arps3HSIONIMX BEIIECTB U UCTOYHHUKOB HMX
BEIOPOCOB (COPOCOB ), pEIICHUI 10 pa3MepaM CAHUTAPHO-3AMIUTHBIX 30H U 30H BIUSHUS MPOCK-
TUPYEMBIX OOBEKTOB; KOJWYECTBEHHBIN METOJAbl CPAaBHEHHS BAapHAHTOB MPOEKTHBIX PELICHUl;
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MCTOJbI COCTABJICHUS MPUHIUIHAIBHBIX TCXHOJOI'MYCCKUX U allllapaTypPHBIX TCXHOJOTHYCCKUX
CXEM I10 IIPOCKTHBIM JAHHBIM M MX HCIIOJIB30BAaHUA IIPH ITPOBECACHHUN JKOJIOTHYECKOH OKCIICPTH -
3bI IPOCKTOB CTPOUTCIILCTBA.

4 O0beM yueOHOM TUCHUIIIIMHBI
Brgsl yacOHOR paboTE! B 3aueTHBIX B akagem.

eAMHUIIAX gacax

O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 4,0 144

KonraktHas pa6ora (KP): 0,33 12,2

Jlexiuu (JIek) 0,22 8

ITpaxtrueckue 3ansatus (I13) 0,11 4

CamocrositesibHas padora (CP) 3,56 128

Buja koHTpoJIsi: 3a4eT / IK3aMeH 011 3a4er C

onenkoii (3,8)

N B 3auerHbIx B actponom.
Bunet yueGHoiI paboTh
CIMHULIAX qacax
O0mas TpyA0eMKOCTh JMCHMILIMHBI 10 Y4eOHOMY ILIAHY 4,0 108
KonTaktHas padora (KP): 0,33 9,15
Jlexmm (Jlek) 0,22 6
[Tpaktuueckue 3anstus (I13) 0,11 3
CamocrositesnHas pa6ora (CP) 3,56 96
Bua konTpoas: 3a4eT / IK3aMeH 3a4eT ¢
0,11 OLIEHKOM
(2,85)

AHHOTaIUs padoyeld MPOrpaMMbl JUCHUILIHHBI
«OueHka Bo3eiicTBHA HAa oKpYy:xkawinyio cpeny» (b1.B.JB.10.02)

1 Heab aMcuHUIUIMHBI — TpuoOpeTeHHe OOydYaIoIMMHUCH 3HAHMM W KOMIIETEHIMH,
MOJIyYeHUE M 3aKpelyieHue NpoPEecCHOHANbHBIX YMEHHH M HaBBIKOB B O0JIACTU OLIEHKH
BO3CUCTBUS Ha OKPY)KAIOLIYI0 Cpeay, MO3BOJSIONIMX IPETEeHJ0BaTh Ha pabouume MecTa B
paccMatpuBaeMont chepe mpopecCHOHATBHBIN JeSITEIHHOCTH.

2 B pe3yabTrare u3y4YeHHusl JUCHUIVIMHBI O0y4YalOIMiic 10 Nporpamme
0akaJiaBpuaTa J10JI/KeH:

Ob6nadams cnepyromuMu npodeccuoHabHbIMU KomrneTeHnusMu [1K):

- CIOCOOHOCTh y4acTBOBAaTh B COBEPIIEHCTBOBAHUM TE€XHOJIOTHUECKUX MPOILIECCOB C MO-
3ULUI 3HEPro - U pecypcocOepekeHusl, MUHUMU3AlUU BO3JEHCTBHUS Ha OKPYXKAIOLIYIO CPEIy
(IIK-2);

- CIOCOOHOCTH UCIOJIb30BATh HOPMATUBHBIE IOKYMEHTHI 110 KaueCTBY, CTaHAAPTU3ALUU
U cepTUuduKanuu mpoaykros u m3aenuit ([1K-4);

- TOTOBHOCTh HM3y4yaTh HAyYHO-TEXHHUYECKYIO WH(OpPMAIMIO, aHAIU3UPOBATh OTEUYECT-
BEHHBII U 3apyOeXKHBII OMBIT 10 TeMaTuke uccaenopanuii (ITK-13).

3namy:

— OCHOBHbIE TpeOOBaHUS HOPMATUBHBIX JOKYMEHTOB, PErYIHPYIOUIMX IPOBEIECHUE
OBOC B Poccniickont ®enepanny;

— npunuunsel OBOC;

— obmyto mpouenypynposeaenus OBOC, BkiIro4as OpraHu3anui OOIIECTBEHHBIX
CIIyILIAHUH.

Ymems:

— oOueHHBaTh (POHOBOE COCTOSHHUE OKpPY)KAIOLIeH cpeasl M 3/10pOBbSl HACENICHHUS B
paifoHe pa3menieHuss 00bEKTa HaMeuaeMO TPOU3BOICTBEHHOM NEATEIHOCTH;
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— OIICHUBAaTh BEIWYMHY, WHTCHCHBHOCTh U MPOJOJIKHUTEIbHOCTHIIOTEHIIUAIBHOTO
BO3/ICHICTBUS HAMEUYAEMOM JEATEIbHOCTH Ha OKPYKAIOIIYIO CPENly U 3I0pOBbE HACENICHUS;

— CpaBHUBaTh U OIICHMBATh AQJIbTEPHATHMBHBIC BapUaHThl pPAa3MEUICHUS IUIOLIAJKU
CTPOUTENHCTBA U TEXHOJIOTMUECKUX PEUICHUH, BKIIIOYASIPUPOI00XPAHHBIE MEPOIIPUSTHUS;

— paspabaTeiBaTh nporpammsl mpoeaeHuss OBOC.

Bnaoemp:

— cHucTeMol po(heCCHOHATBHBIX MOHITHIA U JTOTUYECKUX OOOCHOBAHHMA JIEATEITHHOCTH
BOOJIACTH OIIEHKU BO3JICHCTBHSI Ha OKpyxkaromryto cpeny (OBOC);

— OCHOBaMH OpraHM3allMi MOHUTOPUHTA BO3JIEHCTBUSI HAMEUYaeMOil MPON3BOACTBEHHOI
JESITEIbBHOCTH Ha OKPYKAIOIIYIO CPely U 310pOBbE HACENICHUS;

— METOJaMH TOATOTOBKH U TPOBEICHUs OOIIECTBEHHBIX CIYIIAHWUN IO MaTepuaiam
OBOC, Bxirouast opopMIICHHE MPOTOKOJIOB OOIIIECTBEHHBIX CITYIIAHHMA.

3 Kparkoe conepxaHue TUCHUILINHBI:

JucuuriauHa BKJIIOYAET: UCTOPUIO BOSHUKHOBEHMSI M PA3BUTHUS OIIEHKH BO3JCHCTBUS HA
OKpyXkarolyto cpeny (environmental impact assessment, EIA)3a pyGexxom u B P®; cucremy
OCHOBHBIX MOHATHM B paccmaTpuBaeMoil obOmactu; npuHuunsl OBOC kak wuHCTpyMeHTa
dbopMUpOBaHUA peHIeHUH Ha paHHUX »JTanax MPOSKTHUPOBAHHS OOBEKTOB XO3AWCTBEHHOM
JEATETbHOCTH C YYacCTHEM BCEX 3aMHTEPECOBAHHBIX CTOPOH; MPEUMYIIECTBA W BBITOIbI,
cBsa3anHble ¢ npoBeaeHrneM OBOC; mpoOiembl ¥ OTpUIIATENbHBIE MPUMEPHl UTHOPUPOBAHUS
OBOC; ocnoBubie yyactHukn OBOC, ux MOJHOMOYMS M OTBETCTBEHHOCTD: 3aKa3YUK OIICHKH,
UCIIONTHUTENb PaboT, OOLIECTBEHHOCTh PErHoHa pa3MelIeHHs O0BEKTa OLEHKH; Mpoleaypa
OBOC: ocHOBHBIE 3Tambl, BUABl paboT, pa3padarbiBacMasi JOKYMEHTALWs; IOATOTOBKA M
poBeJicHNe OOIIeCTBEHHBIX ciymanuid nmo marepuanam OBOC, odopmieHne mpoTOKOIOB
OOIIECTBCHHBIX CIyIIaHUi; pa3paborka mporpammbl mnpoeacaus OBOC; orenka (hoHOBOTO
COCTOSTHUSI OKpYXKAloIled cpeapl W 370pOBbS HACENCHHUS B pailoHe pa3MelleHHs OO0BEeKTa
HaME4YaeMoO# JESITeIIbHOCTH;, CPAaBHEHHE M OIIEHKA aJlbTEPHATHBHBIX BAPUAHTOB pPa3MeEIICHUS
IUIOMIAJIKK  CTPOUTENBCTBA M TEXHOJOTMUECKHUX  PEIICHUH, BKIIOYAs PpEUICHUS II0
MPUPOJOOXPAHHBEIM ~ MEPONPHUSTHSM, METOJBl  OICHKH BEJIMYUHBI, WHTCHCHBHOCTH U
MPOJOHKUTETFHOCTH  TMOTEHIIMAIILHOTO  BO3/ACHUCTBUS ~ HamMeuaeMol  JesITeNbHOCTH  Ha
OKpYXXAaIoOIIYI0 Cpely U 3/I0pOBbE HACEJIEHUs; OpraHu3alus MOHHUTOPHHIa BO3CHCTBUS
HaME4YaeMOM  XO3SAWCTBEHHOW JEATEIIbHOCTM Ha OKPYXAWIIYyI0 Cpeay U 3J0pOBbE
HaceneHus;noaroroska oruera mo OBOC.

4 O0beM yueOHOi 11 CHMIJIMHBI

. B 3aueTHbIxX B akanem.
Bunsl yueOHol paboThl

€IMHULIAX qacax
O01as TPyA10eMKOCTh TUCHUILIHHBI 110 Y4€OHOMY IJIAHY 4,0 144
KonrakTHas padora (KP): 0,33 12,2
Jlexruu (JIek) 0,22 8
IIpaktuueckue 3anstus (I113) 0,11 4
CamocrositeanHas pa6ora (CP) 3,56 128

Buja kouTpoJisi: 3a4eT / IK3aMeH 011 3a4er ¢

ouenkoii (3,8)

. B 3aueTHbIX B actponowm.
Bunel yue6HoIt paboThl
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCIHHUIIJIUHBI 10 Y4eOHOMY IIAHY 4,0 108
KonTaktHas padora (KP): 0,33 9,15
Jlexmm (Jlek) 0,22 6
[Tpaktuaeckue 3arstust (I13) 0,11 3
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CamocrositesibHas padora (CP) 3,56 96
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4eT ¢
0,11 OLICHKOM
(2,85)

AHHOTaI U padoyeil MPOrpaMMebl AU CHUILIMHBI

«MeToabl XHMHYECKOr0 MOHMTOPHHIa oKkpy:katomeii cpeant (b1.B.J1B.11.01)

1 eabp THCHUILIUHBI - TIONyYEHUE CTYICHTAMHU MPAKTUYCCKUX HABHIKOB B 00JIACTH
XUMHYECKHX METOJIOB MOHUTOPUHTA OKPYKAIOIIEH Cpeibl.

2 B pe3yabTrare wu3yYeHHsi AUCHUILUIMHBI oOydamommiics 1O mnporpamme
OakajiaBpuUaTa J0JIKEH:

Obaaoams crnenyromumu npodeccuonansabivu (I1K) komnereHnusIMu:

- CIIOCOOHOCTh  HCIIOJIB30BAaTh COBPEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJIOTHH,
POBOANTE 00pabOTKy MH(OPMAIIMK C WCIIOIB30BAHUEM MPHKJIATHBIX IMPOTpaMM U 0a3 JTaHHBIX
JUIsL pacueTa TEXHOJOTWYECKUX MapaMeTpoB OOOPYIOBAHMS WU MOHHUTOPUHTA MPUPOAHBIX CpEll
(IIK-3);

- CHOCOOHOCTH MPUMEHATH COBPEMEHHBIE METO/IbI HCCIIEAOBAHUS TEXHOJIOTHUYECKUX
IIPOLECCOB U TPUPOAHBIX CpEll, MHCIOJIb30BaTh KOMIBIOTEPHBIE CPEACTBA B HAYYHO-
uccienoBareabckoi pabore (ITK-14).

3uams:

- OCHOBHBIE [TapaMEeTPhl OIICHKU Ka4eCTBa OKPYKAIOIIECH Cpe/ibl;

- 9KCIIEPUMEHTAJIbHBIE METO/IbI OLICHKH KauecTBa OKPY>KaIoILEl CpeJibl, OCBOCHHbBIE
B IIPOLIECCE 3aHATHIA;

- TEOPETUUYECKHE OCHOBBI METOJIOB OLIEHKH KaueCTBAa OKPY’KaIOLEH Cpebl;

- OCHOBHBIE HOPMAaTUBHBIE JOKYMEHTHI 110 Ka4eCTBY OKPYKAIOIIEH CPE/IbI.

Ymemy:

- OpPraHHU30BaTh U OCYIIECTBUTH IKCIIEPUMEHT;

- MOJIYYUTh PACUETHBIC TTAPAMETPHI TI0 IKCIIEPUMEHTAILHBIM JJTAaHHBIM;

- MIPOBECTH CPAaBHUTEIBHBINA aHAW3 MOJYUYEHHBIX JAHHBIX C HOPMATHBHBIMHU MU
JPYTHMH JTUTCPATYPHBIMHA JaHHBIMHU.

- C/IeTaTh BBIBOJ O COCTOSTHUM KaueCTBa OKPYKAIOIIEH Cpeibl.

Braoemy:

- HABBIKAMHU OJKCIIEpUMEHTAIbHON paboThl M METOJaMH pacyeTra MapaMeTpoB
Ka4yeCTBa OKPYKAIOUIEH CPEbL.

3 Kparkoe coaepixaHue IUCUMIIMHBI

Oyenka kauecmea ammocgheprnozo 6030yxa. llpaBmiia mpo6ooTOOpa M OIIEHKAa KayecTBa
atMoc(epHOro BO3[yXa. OMpPEIEICHHUE 3arpy:KeHHOCTH YIUI[ T. MOCKBBI aBTOTPAaHCIIOPTOM
(mepexpecTKH yIull 3aAaroTcs npernojanBaTeneM). OneHka YpOBHS 3arps3HEHHs] aTMOC(epHOro
BO37yXa OTPaOOTAaHHBIMU Ta3aMH aBTOTPAHCIIOPTA HA Y4acTKE MarucTpalbHOU ymuiel. Pacuer
N3A.

Oyenka kauecmea 600bl NO OCHOBHbIM SUOPOXUMUYECKUM nokazamensam. OnpenenaeHue
akTuBHOM peakiuu (pH), Ouxpomarnoit okucisiemoctu (XI1K), cogepxanust pacTBOpEHHOTO KH-
CJIOpOJia, B3BEIICHHBIX BEIIECTB, CYXOr0 OCTaTKa, OOIIEero Keie3a, MapraHiia, XJIOPUIOB, CyIb-
¢atoB, HuTparoB. Pacuer 13B.

Oyenka cocmosanuss noueeHno2o nokpoea. OTOOp mNpoO TMOUYBHI, KBAPTOBAHHE,
MOATOTOBKA K aHanmu3y. Omnpenenenue pH BOAHOW M COJIEBOM BHITSDKEK, OOMEHHBIX KaJbIUS U
MarHusi, HUTPATOB, OPraHUYECKUX coenuHeHuil (rymyca). @UTO-TeCT Kak OJUH M3 METO/OB
OHOJIOTUYECKOTO.
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4 O0beM yueOHOI 1 CHUIITHHBI

o B 3adeTHBIX B akazem.
Bupl yueOHOM paboTh
eIMHUIIAX gacax
O0mas TpyA0eMKOCTh JMCUHMILJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
KonraktHas padora (KP): 0,45 16,2
Jlaboparopusbie 3ausatus (J1a0) 0,45 16
CamocrositesbHas padora (CP) 2,44 88
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3auyert
0,11
(3.8)
. B 3auerHbIx B actponom.
Bunel yue6HoI paboThI
eIMHULIAX qacax
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 81
KonraktHas pa6ora (KP): 0,45 12,15
Jlaboparopusbie 3ausTus (J1ao) 0,45 12
CamocrositesibHas padora (CP) 2,44 66
Buja koHTpoJIsi: 3a4eT / IK3aMeH 011 3auert
' (2,85)

AHHOTAIUs padoyeil MPorpaMMbl TUCHHIIHHBI
«MeToabI OlIEeHKH KavecTBa OKpyxawiueii cpeant » (61.B./[B.11.02)
1 Heap AUCHUIUIMHBI - MOJTYYEHHUE CTYJEHTaMH NPAKTUYECKUX HABBIKOB B 00JIaCTU

OIICHKH KaueCcTBa OKPYKaroLeh Cpeibl.
2 B pe3yabrare wu3yYeHHS JAUCHHUILIMHBI
OakajnaBpuaTa J0JIKEH:

o0yuawuuiics

Osnadems cneaymMuUMH MpodhecCuOHATEHBIMU KOMIIETEHIIUSIMHU:
- CIMOCOOHOCTHIO MCMOJB30BaTh COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTHH, MMPOBOIUTH 00-
paboTKy MH(pOpPMalLlMU C UCHOJB30BaHUEM MPHUKIAIHBIX MIPOrpaMM U 0a3 JTaHHBIX Ul pacdera
TEXHOJIOTUYECKUX TapaMeTpOB 000PYI0BaHUS ¥ MOHHTOpUHTA pupoaHbx cper (ITK-3);

- CIIOCOOHOCTBIO OPpUMCHATE COBPCMCHHEBIC  MCETO/bI

HUCCICIOBaHUA

nporpamme

TEXHOJIOTHYCCKHNX

nmponeccoB U IMPUPOAHBIX CpEl, MHCIIOJIb30BaTh KOMIBIOTCPHLIC CPEACTBA B HAYYHO-

uccienoBareiabekoit padore (ITK-14).
3namo:

- OCHOBHBIC ITApaMETPhI OIEHKH KaYyeCTBa OKPYKAIOIIEH CPeIbI;
- JKCTepUMEHTAIbHBIE METO/IBI OLIEHKH Ka4eCTBa OKPY’KAIOIIEH Cpelibl, OCBOSHHBIE B MPOIECCE
3aHATHIL,
- TEOpPETUYECKHE OCHOBBI OCBOCHHBIX B IPOIIECCE 3aHSATHUH METOJOB OIEHKM KauecTBa OKpY-
KAIOIIEH Cpeabl;
OCHOBHBIE HOPMATHUBHBIE JOKYMEHTHI 110 Ka4€CTBY OKPYKAIOIIEH CPE/IbI.
Ymems:

OpPTaHU30BaTh U OCYIIECTBUTH IKCIIEPUMEHT;
- TIOJIYYUTH PACUCTHBIC TTAPAMETPHI 110 YKCIIEPHUMEHTATBHBIM JaHHBIM;
MPOBECTH CPABHUTENBHBIM aHATU3 MMOJYYCHHBIX [AaHHBIX C HOPMATUBHBIMH WU JPYTUMHU
JTUTEPATyPHBIMHA JTaHHBIMHU.
- CZeNaTh BBIBOJ O COCTOSTHUYU Ka4eCTBa OKPYXKAIOIIEH CpeIbl.

Braoemy:
- HaBBIKAMHU SKCIIEPUMEHTAIBLHOW padOThl M METOAAMH pacdeTa MapamMeTpoB KadecTBa OKpY-
KAIOIIECH Cpebl.

3 Kparkoe conep:kaHue JUCHUILINHBI

Oyenka kauecmea ammocgeprozo 6030yxa .JlpaBmia mpoO60OTOOpPa U OIICHKA KayecTBa
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aTMoc(epHOro BO3ayXa. OMpe/esieHrne 3arpyKEHHOCTH YIuI] . MOCKBBI aBTOTPaHCIIOPTOM (Tie-
PEKPECTKH yIuIl 3a/1atoTcs npemnojaasareneM). OlieHKa YpOBHs 3arpsi3HEHUS] aTMOC(EpHOro BO3-
Jqyxa OTpabOTaHHBIMU Ta3aMd aBTOTPAHCIIOPTAa HA y4YacTKEe MarucTpaidbHOW ymuibl. Pacder
N3A.

Oyenka kauecmea 600bl NO OCHOBHbIM 2UOPOXUMUYECKUM nokazamenam. OnpenencHue
aktuBHOM peakiuu (pH), Ouxpomarnoit okucissemoctu (XIIK), coneprkanus pacTBOpEHHOTO KH-
CJIOpOJIa, B3BEIIEHHBIX BEUIECTB, CYXOT0 OCTAaTKa, OOILEro jkKeie3a, Maprania, XJIOpUAOB, CyIb-
daros, HuTparos. Pacuer U3B.

Oyenka cocmosHuss noueeHHo2o nokpoeéa. OT1OOp mNPoO TMOUYBBI, KBAPTOBAHHE,
NoAroToBKa Kk aHanuzy. Omnpenenenue pH BoAHON U CONIEBOI BBITSKEK, OOMEHHBIX KalbLHs U
MarHusi, HUTPATOB, OPraHUYECKUX coenuHeHui (rymyca). @UTO-TeCT KaK OJWMH M3 METO/OB

OHMOJIOTMYECKOTO MOHUTOPUHTA.
4 O0beM yueOHOI 11 CHUITHHBI

o B 3aueTHBIX B akanem.
Bunet yueGHoI paboThI
CIMHULIAX Jacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 108
KonraktHas padora (KP): 0,45 16,2
Jlaboparopusbie 3ausatus (J1a0) 0,45 16
CamocrositesbHas padora (CP) 2,44 88
Buna xoHTpoJIsi: 3a4eT / IK3aMeH 3a4yeT
0,11 (3.8)

Buner yueGHoiI paboTh

B 3aueTHBIX

B actponom.

eIMHUIIAX Jacax
O0mas TpPyA0EMKOCTh JMCIHHILIHHBI 10 Y4e0OHOMY IIAHY 3,0 81

KonraktHas pa6ora (KP): 0,45 12,15
JlaboparopHsie 3ansTus (J1a0) 0,45 12
CamocrositesibHas padora (CP) 2,44 66

Bua xoHTpoOas: 3aueT / 3IK3aMeH 011 3a4er

' (2,85)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«TexHo0rMM MMHMMHM3A1UM AHTPONIOTeHHOT0 BO3/eHCTBUS
Ha okpy:xawmyo cpexy» (b.1.B. IB. 12.01)

1 Ileab IMCUHMIVIMHBI - 3aKpelyieHUE U MPAKTHUECKOe NMPUMEHEHHE TEOPeTHUYECKHUX
3HAHUW O TEXHOJIOTMSX MHUHHMHU3ALMKA BO3JEHCTBUS Ha OKPYXAIOUIYIO Cpedy, MOJIYYEHHBIX
CTyJEHTaMH NpPH OCBOEHUU KypcoB «IIpoMbIlIUIEHHAss 53KOJOTHUS OCHOBHBIX XHUMHYECKHX
npou3BOJACTB» U «TexHHKa 3aIlIUThl OKPY)KAIOLIEH Cpebl», MOJYyYeHHbIX OOYUYaIOIIMMUCS MPU
OCBOEHUHU AUCHUILTUH «[IpoMbIlsieHHasT 3KOJOTUS OCHOBHBIX XMUMHUYECKHX HPOU3BOJCTBY» U
«TexHuKa 3alUThl OKPY>KaIOLIeH cpe/ibl», NOTyYeHNEe HAaBBIKOB HKCIEPUMEHTANIbHOM paboThl U
pacyeTa mapaMeTpoB Iporecca, ero 3PPeKTUBHOCTH

2 B pe3yibTare M3y4eHHs THCHUILIMHBI 00y4alouIMiics Mo mporpaMmme 6akaJiaB-
pHaTa 10/IKeH:

Osnadems cnenyromumu npodeccrnonanbubivu (I1K) kommereHusIMu:

- CIOCOOHOCTBIO YYaCTBOBATh B COBEPILIEHCTBOBAHUH TEXHOJIOTMYECKHUX MPOLIECCOB
C TIO3MIIMI 3HEPTO- U pecypcocOepexeHusl, MUHUMU3AIMK BO3IEHCTBUS HAa OKPYKAIOIIYIO Cpelly
(IIK- 2);

- TOTOBHOCTBIO  OOOCHOBBIBaTH KOHKPETHbIE TEXHUYECKHUE PpEHICHHUs MpH
pa3paboTKe TEXHOJIOIMYECKHX IPOIIECCOB; BHIOMpATh TEXHHUUYECKUE CPEICTBA U TEXHOJOTHH,

HalpaBJICHHbIE HAa MHUHUMH3ALHUI0 AHTPOMOTE€HHOTO BO3ACHCTBHUS HAa OKPYXAIOMIYIO Cpeay
(IIK-5);
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- CMOCOOHOCTBIO ITUIAHUPOBATh 3KCIIEPUMEHTAIBHBIE HCCIEAOBAHMS, I0JIy4aTh,
o0OpabaTbIBaTh U aHATU3UPOBATh MoJydeHHbIE pe3ynbTatsl (ITK-15).

3uams:

- METO/bl OYUCTKM CTOYHBIX BOJA M Ta30BO3AYIIHBIX BHIOPOCOB, NepepabOTKH
TBEPJBIX TMPOMBINUICHHBIX OTXOJOB, METOJbl aHAIW3a TEXHOJOTHYECKUX MapaMeTpoB H
IOJYYEHHBIX LEJIEBbIX IPOAYKTOB, OCBOEHHBIE B IPOLIECCE 3aHATUN Ha HKCIEPUMEHTAIbHBIX
MOJIEIISAX;

- TEOPETUYECKHE OCHOBBI OCBOCHHBIX B IIpOIECCe 3aHATUH TEXHOJIOIMUYECKHX
IPOIIECCOB U AHATTUTHYECKUX METO/HUK.

Ymemy:

- OpraHM30BaTh M OCYILECTBUTH HKCIICPUMEHT;

- MOJIyYUTh PACYETHBIE TApPAMETPBhI 110 FIKCIIEPUMEHTAIBHBIM JJAHHBIM;

- cnenarb BbIBOJ 00 3((}EeKTHBHOCTM Mpolecca W OICHUTh BIHMSIHUE Ha Hee
pas3InYHbIX (PAaKTOPOB.

Braoemy:

- HaBbIKAMU SKCIIEPUMEHTAJIbHOH paboThl M METOJaMM pacyeTa MapaMeTpoB
nporecca u ero 3 (HeKTHBHOCTH.

3 Kpartkoe cogep:xanne 1ucuMNJIHHbI

JluciumuinHa BKITIOYaeT B ce0sl TabopaTopHbIe pabOoTHI:

- 10 KOHTPOJIIO M OYHCTKE ra30BbIX BEIOPOCOB;

- 0 OYHMCTKE CTOYHBIX BOJA (HAa TMpHUMEpPEe MOJAEIBHBIX PpACTBOPOB) C
UCIOJIb30BAHUEM  PEAreHTHBIX, aJCOPOILMOHHBIX, HOHOOOMEHHBIX, 3JEKTPOXUMHUYECKUX,
MEXaHUYECKUX U IPYTHX METOJIOB OUHCTKH;

- 10 nepepadoTKe MPOMBIIIICHHBIX OTXO/IOB.

Kaxxnas pabora Bkirouaer 3 paszena: aHAIUTUYECKYIO YacTh, TEXHOJIOTMUYECKYIO
YacTh U BHINOJIHEHEHHE UHIMBUAYAIbHOTO 3aJJaHHUS.

Pasymen 1. AnanmuThueckas 4yacTh paOOTHI TNpeaHa3Ha4YeHa ISl OTPaOOTKHM METOJOB
aHaJM3a COOTBETCTBYIOIIMX TE€XHOJOTHYECKUX Cpell /WM MOJYYEHHBIX MPOJYKTOB, BKIKOYAET
MPUTOTOBJICHHE KATMOPOBOYHBIX PACTBOPOB, MOJTYYECHUE U PacYeT KAITMOPOBOYHOTO ypaBHEHUS,
onpeneneHue (QpU3MKO-XMMUYECKUX XapaKTEPUCTUK CBIPbS W/WIM TOJYYEHHBIX IPOIYKTOB
OcBanBarTCA CIEIYIOINE METOABI aHATTN3a: CIEKTPOPOTOMETPHUYECKHE, XpoMaTorpadudeckue,
HOTEHIIMOMETPHUECKUE U JAPYTHE.

Paznen 2. TexHonormyeckas 4acTb paOOThbl BKJIIOYAET HMPUTOTOBICHHE HEOOXOIUMBIX
pPacTBOPOB W/WJIM MaTepHaloB; O3HAKOMJIEHHE M TOJTrOTOBKY K paldoTe 3KCIepUMEHTaIbHOU
YCTaHOBKH; MTPOBEICHUE HKCIIEPUMEHTA; OTOOP TEKYIIMX M KOHEYHBIX MPO0, X aHAIIM3; pacyer
napaMeTpoB TIpolecca C UCIOJb30BaHUEM IONYYEHHBIX HKCIEPHUMEHTAIbHBIX JIaHHBIX;
MOCTpOCHHE TpaduyecKuX 3aBUCHUMOCTEHl (eciu HeoOXOIMMO); pacyueT IapamMeTpoB,
XapakTepu3yromux 3¢ (HeKTUBHOCTH Mpoliecca.

Paznen 3. BrimonHeHuwe WHAMBHAyaTbHOTO 3agaHus. [lo okoHyaHuu nabopaTopHOM
paboThl  OOydYaroLIWiicss MOMydaeT HMHIUBUAYaJbHOE 3aJaHHMe, Halpumep, pacuet
(TPOTHO3MPOBAHME) PEATLHOTO TPOIECCa C MCITOJIb30BAaHUE TOTYYEHHBIX AKCIIEPUMEHTAIBHBIX
WIN 3aJIaHHBIX TPErnojaBaTesieM JaHHbIX, pacyeT MaTepUaltbHOTo OajaHca, MOCTPOCHHUE MPHH-
[UTTAATTEHON OJIOK-CXEMBI MpoIiecca.

4 O0beM yueOHOH TUCHUIINHBI

. B 3aueTHEBIX B akanem.
Bunsl yueOHoI paboThI
eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JUCIUIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
KonrakTHas padora (KP): 0,45 16,2
Jlaboparopusbie 3ausatus (J1ao0) 0,45 16
CamocrositesnbHas padora (CP) 2,44 88
Buja xkouTpoJisi: 3a4er / 3k3amMeH 0,11 3auet (3,8)
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N B 3auetHbIx B acTponom.
Bupl yueOHOM paboTh
eIMHUIIAX gacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY ILIAHY 3,0 81
KonraktHas padora (KP): 0,45 12,15
Jlaboparopusbie 3ausatus (J1a0) 0,45 12
CamocrositesbHas padora (CP) 2,44 66
Buja koHTpoJIsi: 3a4eT / IK3aMeH 011 3auyert
' (2,85)

AHHOTanuA padoyeil NpOrpaMmbl IHCUUIIMHBI
«MeTobl OYUCTKH CTOYHBIX BOJ U ra30BO3AyIIHBIX BbIONpocoB» (b.1.B. /IB. 12.02)

1 Henap AMCUMIUIMHBI - 3aKpeIJICHHE M MPAKTHUYECKOEe MPUMEHEHUE TEOPETHUYECKHX
3HAHUA O TEXHOJOTHSX OYHCTKH CTOYHBIX BOJ W Ta30BO3AYIIHBIX BHIOPOCOB, IMOJIYYCHHBIX
00y4JaroIUMUCS TIPH OCBOCHUH AUCUUIUINH «[IpOoMBIIIITIEeHHAs 9KOIOTHS OCHOBHBIX XUMUYECKHIX
npou3BOACTB» U «TexXHWKa 3alllUThl  OKPYXKAIOIICH Ccpeabl», IMOJIyYeHHE HaBBIKOB
9KCIIEPUMEHTANILHOM paboThl U pacyeTa mapameTpoB mpoiiecca, ero 3pPeKTUBHOCTH.

2 B pe3yabTare M3yuyeHHs AUCHUILUIMHBI 00y4YalomMiicsi MO mporpamMme 0akajas-
pHuaTa J0JI2KeH:

Obaaoams cnenyromumu npodeccruonanbabiMu (ITK) KkoMeTeHIusMU:

- CIOCOOHOCTBIO YUaCTBOBATh B COBEPIICHCTBOBAHUU TEXHOJIOTHUECKUX MPOIIECCOB
C TIO3ULIUM PHEPTO- U PECypcocOepereHnss, MUHUMHU3ALIUKA BO3ACHCTBHUS Ha OKPYKAIOIIYIO CPEIy
(IIK- 2);

- TOTOBHOCTBIO  OOOCHOBBIBATH ~ KOHKPETHBIE TEXHUYECKHWE PEIICHHUs] TP
pa3paboTKe TEXHOJIOTUYECKUX IMPOIECCOB; BHIOMpATh TEXHHUYECKHE CPEACTBA W TEXHOJIOTHH,
HaIpaBJI€HHbIE HA MHWHHUMH3AIMIO aHTPOMIOTEHHOTO BO3JIEUCTBHUS Ha OKPYXKAIOIIYIO Cpeay
(IIK-5);

- CIIOCOOHOCTBIO TUTAHUPOBATH HKCIIEPUMEHTANBHBIE HCCIEAOBaHUS, IOJIy4aTh,
00pabaThIBaTh U aHATU3UPOBATH MOJy4eHHbIE pe3ynbrarhl (I[1K-15).

3nams:

- METO/Ibl OYMCTKH CTOYHBIX BOJI M T'a30BO3/YIIHBIX BHIOPOCOB M METOJIbI aHATU3a
TEXHOJIOTMYECKUX I1apaMeTpPOB, OCBOEHHBIE B IIPOLIECCE 3aHATUN Ha HSKCIEPUMEHTAIbHBIX
MOJICIISX;

- TEOPETUUYECKUE OCHOBBI OCBOEHHBIX B IIPOLIECCE 3aHATUM TEXHOJIOTHYECKUX
MPOIIECCOB U AaHATTMTUYECKUX METO/IHK.

Ymemn:

- OpraHM30BaTh U OCYIIECTBUTH IKCIICPUMEHT;

- MOJIYYUTh PACUETHBIE MapaMETPhI MO SKCIEPUMEHTAIbHBIM JaHHBIM;

- caenatb BbIBOA 00 2 (EeKTHBHOCTH Tpollecca M OIEHWUTh BIMSHUE Ha HEe
pa3IuuHbIX (PaKTOPOB.

Braoems:

- HABBIKAMHU DJKCIEPUMEHTAILHONH paboThl M METOJaMH pacuera MapaMeTpoB
nporiecca u ero 3pGeKTHBHOCTH.

3 Kpatkoe coaep:kaHue TUCHUTLITUHBI

JucnuriuHa BKIIIOYaeT B ce0s 1abopaTopHbIe pabOTHI:

- 0 KOHTPOJIIO M OYMCTKE Ta30BbIX BEIOPOCOB;

- [0 OYUCTKE CTOYHBIX BOJA (HAa TpUMEpPEe MOJENbHBIX pPACTBOPOB) C
UCIIONIb30BAHUEM  PEareHTHBIX, aJCOPOLMOHHBIX, HMOHOOOMEHHBIX, JJIEKTPOXUMHUYECCKUX,
MEXaHUYECKUX U APYTUX METOJIOB OUHCTKU;

- 0 MepepadOoTKe MPOMBITIIIEHHBIX OTXO/IOB.

Kaxxnas pabora Bkimrouaer 3 paszerna: aHAIMTUYECKYIO YacTh, TEXHOJIOTMYECKYIO
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YaCTh U BHINOJIHEHEHHE UHANBUAYALHOTO 3aJaHHUS.

Paznen 1. Ananutnueckas 4acTb PabOTBl NpenHa3HA4YeHA Uil OTPAOOTKH METO/OB
aHaJM3a COOTBETCTBYIOIINX TEXHOJOTHYECKUX CPEl W/WIIM MOIYYEHHBIX MPOIYKTOB, BKIIOYACT
HPUTOTOBJICHHE KATMOPOBOYHBIX PACTBOPOB, MOJIYYEHHE U pacyeT KaIuOPOBOYHOTO ypaBHEHHUS,
onpeneneHue (PU3MKO-XUMUYECKUX XapaKTEPUCTHK CHIPbS W/WIM TIOJXYYEHHBIX IPOIYKTOB
OcBauBaroTcs CIEAYIOIINE METOIBI aHATH3a: CIIEKTpodoToMeTprudeckue, XxpoMaTorpadudeckue,
HNOTEHIIMOMETPHUECKUE U JAPYTHE.

Pasnen 2. TexHonormyeckas 4acTb pabOTHI BKJIIOYACT MPHUTOTOBICHUE HEOOXOAMMBIX
pPacTBOPOB W/WJIM MaTepHalioB; O3HAKOMJICHHE M TMOJATOTOBKY K paboTe 3KCIEepUMEHTAIbHOM
YCTaHOBKH; MIPOBEICHNE YKCIEPUMEHTa; OTOOP TEKYIIMX M KOHEYHBIX P00, UX aHaIN3; pacyer
napaMeTpoB TIpolecca C HCIOJb30BAaHUEM IONYYEHHBIX AKCIEPHUMEHTAIBHBIX JIaHHBIX;
HOCTpOEHHE TpadUUecKHX 3aBUCHMOCTEH (eclii  HEeoOXOIMMO); pacdyeT MapameTpoB,
XapakTepu3yroImux 3¢ (HeKTUBHOCTH MpoIIecca.

Pasznen 3. BrlnonHeHWe WHAMBUAYadbHOTO 3amanus. [lo okoHYaHWMM 7Ta0OPaTOPHOM
paboTbl  OOy4aromWiicsi TOJy4YaeT WHAWBUIAyaJIbHOEC 3aJaHue, HampuMmep, pacuer
(TpOTHO3MPOBAHKE) PEaLHOTO MpOLEcca ¢ UCIOJIB30BAHUE TTONYYSHHBIX AKCIIEPUMEHTAIBHBIX
WIN 3aJIaHHBIX TPETOAaBaTeNIeM JaHHBIX, pacyeT MaTepUaTbHOTO OajlaHca, MOCTPOCHHUE MPHH-
[UMUAIEHOHN OJIOK-CXEMBI TpolLiecca.

4 O0bemM yueOHOH THCHHMIIINHBI

o B 3aueTHBIX B akanem.
Bunet yueGHoI paboThl
CIMHULIAX qacax
O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 108
KounraktHas padora (KP): 0,45 16,2
JlaboparopHsie 3ansTus (J1a0) 0,45 16
CamocrositesibHas padora (CP) 2,44 88
Buja kouTpoJisi: 3a4eT / IK3aMeH 3auer
0,11
(3.8)
o B 3auerHbIX B actponom.
Bunel yue6HoI paboTh
€IMHULIAX qgacax
Oo0mas TPyA0eMKOCTh TUCIHHUIJIMHBI 0 Y4eOHOMY IJIAHY 3,0 81
KonrakTHas padora (KP): 0,45 12,15
Jlaboparopusie 3ausTus (J1ao) 0,45 12
CamocrositesbHas padora (CP) 2,44 66
Buja konTpoJisi: 3a4eT / IK3aMeH 011 3auer
' (2,85)

4.5. IIpakTUKH

AHHOTanus padoyeii nporpammbl [IpakTHKH 1O MOJYyYeHUI0 TEPBHYHBIX
npogeccuoHalbHbIX yMeHuii 1 HaBbIKOB (52.B.01(Y))

1 Iesp NPAKTHKU MO MOJYYEHHI0) MNEPBUYHBIX NMPOodecCHOHATBTHBIX YMEHUI U
HABBIKOB - TIOJIYYCHHE CTYJE€HTaMU OOIIMX MPEACTABICHUN 00 aHTPOMOTEHHOW Harpys3ke Ha
OKPY’KaIOIIYI0 CpeAy CO CTOPOHBI MPOMBIIUIEHHOIO MPOU3BOACTBA (MPUMEHHUTENIBHO K
OPEANPUITHIM XUMHUYECKOTO, HEPTEXMMHUYECKOTO, JHEPIeTHUECKOTr0 KOMIUIEKCa), a TakKkKe
MOJTy4YeHUE TEePBUYHBIX MPO(EeCCHOHANBHBIX YMEHUN M HABBIKOB IMYTEM CaMOCTOSTEIHHOTO
BBITTOJTHEHHUS 33]1a4, TOCTABJIICHHBIX MPOrpaMMOM MPAKTUKH.

2 B pe3yabTaTe NpoXo:KAeHUsl y4eOHON NMPaKTHKH o0ydaroumiicss Mo mporpamme
0akaJjiaBpuaTa J0JIKeH:

Obaaoams crnedyrouumu KOMNemeHyusmu.:

- CIOCOOHOCTBIO YYaCTBOBAaTh B COBEPIICHCTBOBAHMH TEXHOJOTHYECKUX IPOIIECCOB C
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MO3UIUI DHEPTO- B PecypcocOepeKeHUsl, MUHIMH3AINN BO3JACHCTBUS HA OKPYXKAIOIIYIO CpPeIy
(IIK-2);

- TOTOBHOCTBIO  OOOCHOBBIBATH  KOHKPETHBIC TEXHUYECKHUE pEIICHUS TIpU
pa3paboTKe TEXHOJOTMYECKHX IIPOIIECCOB; BHIOMPATh TEXHHUYECKUE CPEICTBA U TEXHOJOTHH,
HAIpaBJICHHbIC HA MHHHMH3AIMIO AHTPOIIOTCHHOTO BO3JCUCTBUS HA OKPYXAIOMIYIO Cpeay
(IIK-5);

-TOTOBHOCTBIO  M3Yy4aTh  HAyYHO-TEXHHYECKYI0  HMHPOpPMAIUIO,  aHAIU3UPOBATH
OTEYECTBEHHBIN M 3apyOEIKHBIN OIBIT 110 TeMaTuke ucciaeaopanuii (ITK-13).

3uams:

- IKOJIOTUYECKUE TMpOOJIeMbl M TYTH WX pCUICHUs, HalpaBJICHHbIC Ha
MUHUMU3ALUI0 aHTPONOTEHHOTO BO3JICHCTBUS HAa OKPYXalollylo cpeay (Ha mpumepe
KOHKPETHOT'O TPEITPHUITHS).

Ymems:

- BBISIBIIAITh UCTOYHHUKHM ~ 3arps3HCHUsT  OKPYXKAloUIeH Cpelbl  KOHKPETHOTO
TIPEITPHUSTHSL.

Braoemo:

- KOMIUICKCOM TIEPBOHAYAIBHBIX 3HAHUH M TPEICTABICHUN 00 OpraHu3anuu
9KOJIOTUYECKOTO KOHTPOJII Ha MPOMBIIUICHHBIX NPEANPUATHIX M METoAax OoprObI ¢
3arpsi3HEHUEM OKPYIKAIOIIEH CPEeIbl;

- HABBIKAMU H3JIOKEHHsSI TOJYYCHHBIX 3HAHWHA B BUJC OTYETA O IMPOXOXKICHUH
MPAKTUKH, ONKWCAHHUS WCXOJHBIX MATePUAIIOB, TEXHOJOTHYECKOH CXEMBI  OTACIBHOTO
MIPOM3BOJICTBA, U3JIOKEHUIO MEPOTIPUSATHIA 110 KOHTPOIIIO 32 BRIOpOCaMH, COpOCaMU U TBEPIBIMU
OTXOJIaMHU TIPEIITPHSITHS.

3 Kparkoe cogepxkanme NPAKTHKH 10  MOJYYEHHIO NMEePBHYHBIX
npodeccHOHATIBLTHBIX YMEHHUI U HABBIKOB:

[IpakTka TO TONYyYEHUIO  TMEPBUYHBIX MPO(PECCHOHATBTHBIX YMEHUH U HaBBIKOB
BKJTIOYAET: TOCEHICHUE JCUCTBYIONIMX MPEANPUATHN XHUMHUYECKOTO, HEPTEXUMUIECKOTO WIIH
HHEPreTHUECKOTo MpOoduIs; 03HAKOMIICHHUE C OpTraHu3aIel MPOU3BOACTBA, TEXHOIOTHUECKUMU
MpoIeccaMy U UX almapaTypHbIM OQOPMIICHHEM; O3HAKOMJICHHE C OCHOBHBIMH CIIOCOOAMH U
o0opynoBanueM [Uisi OOpbOBI C 3arpsA3HEHHEM OKpYKAloIleld Cpebl; O3HAKOMIIEHHE C
MEPCIICKTHBHBIMUA  PEHICHUSIMA TI0 JHEPro- M PecypcocOEepekeHHUI0 Ha IMPOU3BOJICTBE;
MOCEIIEHNe HAay4HBIX Jaboparopuii Kadeapsl W 3HAKOMCTBO C OpraHuzaiueil paboThl B
HCCJICIOBATEILCKOM JIA0OPATOPHH; IIOJATOTOBKY OTYETA O IPOXOKIACHUH YISOHOU TTPAKTHKH.

KonkpeTtHoe conepkanue y4eOHON MPaKTUKH OMPEENIeTCs ¢ y4eTOM BO3MOXKHOCTEH U
UHTEPECOB Kadeaphl, OPraHU3YIOMICH MTPAKTUKY, U TPHHUMAFOIICH OpTaHU3aIIHH.

4 O0beM NPaKTHKH

B
. B akanmem.
Bunasl yueOHol paboTh 3aYETHBIX
qacax
SIMHHIIAX
Oo6masi TpPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
KonTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 3,0 108
NunuBunyanpHOE 3a/1aHKE 15 54
CamocTrosiTeIbHOE OCBOCHUE 3HAaHUM, YMEHUM U HaBBIKOB 110 15 54
nporpamme yu4eOHON MPaKTUKH
3a4er ¢
Buj koHTpoOJISA: 3a4eT / IK3aMeH .
OIEHKOM

143




B
. B actponom.
Bunbl yueOHOM paboThI 3a4eTHBIX
Jacax
eIMHULIAX
Oo0mas TpyA0eMKOCTh JMCUMILJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
Konrakthas pa6ora (KP): - -
CamocrositesibHas padora (CP): 3,0 81
WuauBuayaibHOE 3a1aHHE 15 40,5
CamocTosTeIbHOE OCBOCHHUE 3HAaHUH, YMEHUI U HaBBIKOB T10 15 40,5
nporpaMMe yu4eOHON MPAKTHKU
3a4er ¢
Bua xoHTpoOJIA: 3aueT / IK3aMeH .
OLIEHKOMH

AHHoTanus padouei nporpammbl IIpakTuku no nosy4eHuo npoeccHOHAIBHBIX

yMeHuii 1 onbITa npodeccuonaabHoii aesreabHocTu (52.B.03(I1))

1 Ileab NpakTHKH MO TMOJYYeHHI0 NPO(PecCHOHAIBLHBIX YMEHMH W ONbITA
npogeccHOHAIbHOI /1esITeIbHOCTH - TOJIy4eHHE MPOo(ecCHOHANBHBIX YMEHHMH U OIMbITa
po(hecCuOHANBHOM JIEATENbHOCTH IIYTEM CAMOCTOSITEIbHOTO TBOPYECKOI'O BHIIIOJHEHUS 3ajad,
MOCTaBIICHHBIX MPOTPaMMON MPAKTHKH;, MPAKTUYECKOE H3YUYEeHHE TEXHOJIOTMYECKUX IIHKIIOB
MPOM3BOJICTBA XUMHUECKOTO, HEPTEXMMHUYECKOTO WIIM YHEPTETHUECKOTO MPO(UIIS U BUIOB €ro
BO3/ICHICTBUS Ha OKPYXKAIOMIYIO cpeny; popMupoBaHUE y 00yUYaIOUIerocsi HaBHIKOB OpraHU3alul
TEXHOJIOTHYECKOTO Tpolecca ¢ y4eToM TpeOOBaHWS MHHUMH3AIMH  aHTPOIIOI€HHOTO
BO3/ICHICTBUS Ha OKPYXKAIOUIYIO CPENY.

2 B pe3yabTare NPOXO:KAeHUS] NMPAKTUKH MO MOJYYEeHHI0 TNpPodeccHOHATBHBIX
YMEHHH M OnbITa NPoecCHOHANBHON JeATEeJbHOCTH O0y4YalolIMiicd IO MNporpaMmme
0akajiaBpuaTa 10JI/KeH:

Obraoams crnedyrouumu KOMnemeHyuamu.:

- CIIOCOOHOCTh OCYILIECTBIISITH TEXHOJIOTMUECKUH TIPOIECC B COOTBETCTBUH C
pErJIaMeHTOM U HCIIOJIb30BaTh TEXHUYECKUE CPENICTBA Ul M3MEPEHHs] OCHOBHBIX MapamMeTpoB
TEXHOJIOTMYECKOTro Mpoliecca, CBOicTB chipbst 1 npoaykuuu (I1K-1);

- CIIOCOOHOCTh y4acTBOBAaTh B COBEPIIEHCTBOBAHUU TEXHOJIOTHMUECKHUX MPOLECCOB C
HO3HLIMI 3HEPro- U pecypcocOepekeHusl, MUHUMU3aluU BO3/IEHCTBHSI HAa OKPYXKAIOIIYIO Cpeay
(TIK-2);

- CMOCOOHOCTh MCHOJb30BaTh COBPEMEHHbIE HMH()POPMAIMOHHBIE TEXHOJIOTUH,
MPOBOJIUTH 00Pa0OTKY MH(POPMAIIMK C UCIOJIB30BAHUEM MPHUKJIAAHBIX MPOTpaMM U 0a3 JaHHBIX
JUIS pacdeTa TEXHOJIOTHYECKUX MapaMeTpoB 0OOpYIOBaHHMS M MOHHTOPUHIA MPUPOAHBIX Cpel
(TIK-3);

- TOTOBHOCTH OOOCHOBBIBATH KOHKPETHBIE TEXHHUECKUE pPEIEeHUs MpHU pazpaboTke
TEXHOJIOTHYECKHX MPOIIECCOB; BHIOMPAaTh TEXHUUECKUE CPEACTBA U TEXHOJIOTHUH, HANPaBICHHbIE
Ha MUHHMU3AIIMIO aHTPOIIOTEHHOTO BO3/ICHCTBUST Ha oKpyxkatomyto cpeny (I1K-5);

- CIIOCOOHOCTh CJIEUTh 3@ BBIMOJIHEHHEM MpaBWJI TEXHUKH OE30MacHOCTH,
NPOM3BOJICTBEHHON CaHUTapUH, IMOXKAapHOM OE€30MacHOCTH M HOPM OXpaHbl TpyAa Ha
npeanpustusx ([TK-6);

- TOTOBHOCTh OCBAaMBaTh M JKCILTyaTHPOBATh HOBOE OOOPYIOBaHUE, MPUHUMAThH
y4acTue B HAIAKMBAHUHU, TEXHUYECKUX OCMOTpax, TEKYIIUX PEMOHTaX, MPOBEPKE TEXHUUYECKOTO
COCTOSTHHSL 000pyIoBaHus 1 porpaMMHBIX cpencts (I1K-7);

- TOTOBHOCTb M3ydaTh HAyYHO-TEXHMUYECKYI0  HH(OpMallMI0, aHAIU3UPOBATh
OTEYECTBEHHBIH U 3apyOeKHBII OMBIT O TeMaTHke uccinenoBanuii ([TK-13).

B pe3ynbrate 0ocBOEHUS AUCUUIUIMHBI 00y4YaIOUIUIiCs T0JIKEH

3uams:

- TEXHOJIOTMYECKHWE TPOLECChl U OCHOBHOE TEXHOJOrmueckoe o00opyAoBaHuE,
UCTIOJIb3yeMOe Ha MPEaIpUsATHH;

144




- OCHOBHBIC TIPHHIIUIBI, METOJBI U (DOPMBI KOHTPOJISI TEXHOJIOTUYECKOTO TpoIecca U
KauecTBa MPOAYKIIHH;

- OCHOBHBIE HOpPMATHBHBIE JOKYMEHTbl IO OXpaHE OKpYyKaroumeh cpeasl s
KOHKPETHOT'O IMPOM3BO/ICTBA;

- TpaBWIa TEXHUKH OE30MACHOCTH U MMPOU3BOJICTBEHHOW CAHUTAPUU;

- BUIBI U UICTOYHUKH 00pa30BaHUs OTXO0B IPOU3BOJICTBA;

- METOJbl 00E3BPEIKUBAHMS Ta3000pa3HBIX, KHUJIKUX U TBEPABIX OTXOIOB OCHOBHBIX
XUMHUYECKHUX MTPOU3BOCTB M PEKYIEPAIMH UX IIEHHBIX KOMIIOHEHTOB.

Ymems:

- HCIOJb30BaTh TEXHUUYECKHE CPEICTBA JJII HM3MEPEHUS OCHOBHBIX IapaMeTPOB
TEXHOJIOTMYECKOT0 MPOIECCa U KOHTPOJIS 32 3arPA3HEHUEM OKPY>KaIOIIEH Cpebl;

- aHaJU3HPOBATh TEXHUYECKYIO JIOKYMCHTAIIMIO, BBISBIISATH MCTOYHUKH 3arpsi3HCHUS
OKpY’>KaIOIlIeW  Cpelbl,  peaju30BbIBATH  TpeOOBaHUS  HOPMATUBHOM  SKOJOTUYECKOM
JIOKYMEHTAIUH.

Braoemns:

- MerojamMu oOpamieHus ¢ BblOpocamu, cOpocaMu | TBEPABIMH  OTXOJAMH
PEANPUSITHS;

- MpeACTaBICHUSMHU 00 AKOJIOr0-3KOHOMHYECKOW A((PEKTUBHOCTH MPHUPOIOOXPAHHBIX
MEPONPUSITHIA MPUMEHUTEITFHO K KOHKPETHOMY MPEINPHUATHIO.

3 Kparkoe conepxanue [IpakTHKH 10 MOJy4eHHIO NPO(eCcCHOHATbHBIX YMEHHU U
ONbITa MPO(eCCHOHATBLHOM 1eATEeJIbHOCTH

[IpakTukyu MO MOJTYYEHHIO MPOPECCHOHANBHBIX YMEHUW M OmbITa MPOPecCHOHATBHON
JEATETbHOCTH COCTOMT M3 JBYX OJTaloB: O3HAKOMJIEHHE C TEXHOJOTUEH TMPOU3BOJICTBA;
MPAKTUYECKOE OCBOGHHE METOJIOB 3alllUThl OKPYXKAIOUIEH Cpeapl Ha MPEANpUSATHH.
[IpakTUueckoe OCBOCHHE METOJIOB 3AIIUTHl OKPYXAIOIIEH Cpeabl HAa MPEANPUATUA BKIIOYACT:
M3y4YEHUE MapaMeTpoOB TEXHOJOTMYECKOrOo Mpolecca, MPEeIyCMOTPEHHBIX B peErjlaMeHre, M
METO/IOB €ro KOHTPOJIA; TpeOOBaHHS HOPMATHUBHON JOKYMEHTAllUM K COCTaBy U OOBEMY
cOpOCOB, BBIOPOCOB U OTXOJI0B; OMHCAHKME UCIOIB3YEMOTr0 Ha MPEINPHUITHH 000pyI0BaHUS IS
OCYIIECTBIIEHUS MTPUPOI03ANTUTHBIX MEPOTIPUITHI; ACHUCTBUS 00CITY>KHBAIOIIIETO IEpCOHANA MPU
Ype3BbIYANHBIX CUTYaLIUSIX.

[IpakTka mpemycMaTpuBaeT 3aKpEIUICHHE TEOPETHUYECKUX 3HAHUM, TOJYYEHHBIX
00y4arIuMuUCs IPU U3YYEHUU TPOrpaMMBbl OakanaBpHara.

4 O0beM NPaKTHKHU

B
. B akanmem.
Bunpt yueOHoi paboThI 3a4€THBIX
yacax
€IMHUIIAX
O0mas TpyA0eMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IIAHY 3,0 108
Konrakthas pa6ora (KP): - -
CamocrositeabHas padora (CP): 3,0 108
WuauBuyanbHOE 3a/1aHKe 15 54
CaMOCTOSITETbHOE OCBOCHUE 3HAHUMN, YMEHUI W HABBIKOB 110 1,5 54
porpaMMe TEXHOJOTHUECKONW MPAKTUKU
3ayeT ¢
Buj koHTpoOsIsA: 3a4eT / IK3aMeH .
OLIEHKOii
B
. B actponom.
Bunast yueOHoM paboTh 3aYETHBIX
qacax
eIMHUIIAX
OO01masi TPYA0eMKOCTh THCIUIIJIMHBI N0 Y4e0HOMY IJIAHY 3,0 81
KonTakTHas padora (KP): - -
CamocrtosiTeabHas padora (CP): 3,0 81
NunuBuayanpHOE 3a/1aHKE 1,5 40,5
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CamocTosiTeTbHOE OCBOCHHE 3HAaHUHM, YMEHHUI W HaBBIKOB T10 1,5 40,5
pOrpaMMe TEXHOJIOTHUECKOMN MPAKTUKH

3a4vyeT €

Bug KOHTPOJIsA: 3a4€T / 3x3aMeH o
OICHKOU

AHHOTanus padouei mporpamMmbl npexauniomMuoii npaktuku (52.04 (Ix))

1 Hean» npeaMniaoOMHOI NMPAKTHKH — BBIIIOJHEHUE BBITYCKHOW KBaaU(UKAITMOHHOU
paboTHI.

2 B pe3yabraTre NpOXO:KIeHHUS] NPeIIUMIUVIOMHOH NPAKTHKHM O0y4YalIIMICA 10
nporpamMme 0aKajiaBpuaTa J0JKeH:

Obaaoams cleqyOIUMU KOMIETCHIIUSIMHU:

- CMOCOOHOCTBIO OCYIIECTBJIATH TEXHOJOTHYECKUI MPOLECC B COOTBETCTBUHU C
pEerJaMeHTOM M HCIOJIb30BaTh TEXHUYECKHE CPENICTBA NIl U3MEPEHHs OCHOBHBIX MapaMETPOB
TEXHOJIOTUYECKOT0 MPoIecca, CBOUCTB ChIpbst U npoaykimu ([TK-1);

- CIOCOOHOCTBIO YU4aCTBOBATh B COBEPIICHCTBOBAHUN TEXHOJIOTMUECKUX MPOIIECCOB
C TIO3MIIMI 3HEPTo- U pecypcocOepexeHusi, MUHUMU3AIMK BO3IEHCTBUS HA OKPYKAIOILYIO Cpely
(TK-2);

- CIOCOOHOCTBIO HCIOJIB30BAaTh COBPEMEHHBIE HH(OPMALMOHHBIE TEXHOJIOTHH,
MPOBOAUTH 00pabOTKy MH(OPMALIMK C HCIIONB30BAHUEM MPUKIIAHBIX MPOTrpaMM U 6a3 JaHHBIX
JUIsL pacueTa TEXHOJIOTMYECKUX MapaMeTpoB OOOPYIOBAHMS U MOHMUTOPUHIA MPUPOAHBIX CpEll
(TIK-3);

- CMOCOOHOCTBIO ~ WCIIONIB30BaTh ~ HOPMAaTHBHBIE JIOKYMEHTBHI TI0  KadecTBY,
CTaHAapTU3aIMU U cepTrdUKayu mpoaykToB u uzaenuit (I1K-4);

- TOTOBHOCTH OOOCHOBBIBATH KOHKPETHBIE TEXHHUECKUE PEIICHUS MpHU pa3paboTke
TEXHOJIOTHYECKUX MPOIIECCOB; BHIOMPATh TEXHUUECKHE CPEACTBA M TEXHOJIOTUH, HAallpaBIeHHbIE
HA MUHHMH3AINIO aHTPOITOTEHHOTO BO3ICHCTBHS Ha OKpyxarotnyio cpeny (ITK-5);

- CMOCOOHOCTBIO CJEIUTh 3a BBIOJHEHUEM IIPaBUJ TEXHUKU O€30MacHOCTH,
MIPOU3BOJICTBEHHOW CaHUTapUM, MOXKApHOW O€30macCHOCTM W HOPM OXpaHbl Tpylda Ha
npeanpustsx (ITK-6);

- TFOTOBHOCTBIO OCBauMBaTh M IKCIIyaTUPOBAaTh HOBOE 0OOpyJIOBaHHE, TPUHUMATh
y4acTHe B HAJIAXXMBAHUU, TEXHUUECKUX OCMOTpax, TEKYIIMX PEMOHTaX, IPOBEPKE TEXHUYECKOTO
COCTOSTHHSI 000pyIoBaHus U iporpaMMHBIX cpencts (ITK-7);

- CMOCOOHOCTBIO HCHOJB30BATh 3JEMEHTHl JKOJIOT0-3KOHOMHUYECKOTO aHalu3a B
CO3JIaHUH SHEPro- U pecypcocoeperaromnux TexHomoruii (ITK-8);

- TOTOBHOCTBIO M3Yy4aTh HAyYHO-TEXHHYECKYI0 HWH(POPMALMIO, aHAJIN3UPOBAThH
OTEYECTBEHHBIH U 3apyOeKHBII OMBIT 10 TeMaTuke uccnenoBanuii (IK-13);

- CIOCOOHOCTHIO MIPUMEHSITD COBpEMEHHBIE METObI HCCIIEI0BAHUS
TEXHOJIOTMYECKHUX MPOLECCOB M MPUPOJIHBIX CPEll, MCIOIb30BaTh KOMIIBIOTEPHBIE CPENICTBA B
HayJYHO-HCCleoBareNbekoi padote (ITK-14);

- CIOCOOHOCTBIO TUJIAHUPOBATh SKCIIEPUMEHTAJIbHBIE HCCIEA0BAaHUSA, T0JIYy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MONTy4eHHBIE pe3ynbTaThl ([1K-15);

- CIIOCOOHOCTBIO MOJENUPOBAaTh HSHEPro- U pecypcocOeperaroniye Mporecchl B
XUMHYECKOW TexXHOJI0ruu, Herexumuu u onotexuosoruu (I1K-16).

3namo:

- OCHOBBI OPTaHU3ALMU U METOAOJIOTHIO HAYYHBIX UCCIIETOBAHMIA;

- COBpEMEHHbIE HayYHbl€ KOHIENINH B 00JIACTH YHEPTO- U pecypcocOepexeHus.

Ymemn:

- paboTaThb C HayYHBIMH TEKCTaMHU, IOJIb30BAThCS HAYYHO-CIIPABOYHBIM arIapaToM,
0(pOpMIIATH pe3yabTaThl HAYYHBIX UCCIICAOBAHMIA;

- (opmynupoBaTh Ledb W 3aJaud KCCIEAOBaHUSA, J€JaTh BBIBOJbI W3 IOTYyYEHHBIX
pe3ysbTaTOB;

- HCIIOJIb30BATh IMOJIyYEHHBIE TEOPETUUECKHE 3HAHUS U MPAKTUYECKHE Pe3yNbTaThl JUIs
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IPOCKTHUPOBAHUS YHEPTO- U pecypcocOeperaroyx TEXHOIOTUI Ha TPEANPHATHIX XUMHUECKOTO,
HEPTEXUMHUYECKOr0, ONOTEXHOIOTNYECKOTI0 M SHEPreTHYECKOro Npoduei.

Braoemw:

- HaBBIKAMU CaMOCTOSITEIbHOM HAy4YHO-UCCIIEI0BATEIbCKONW AEATENIBHOCTH, PabOThl C
UCTOYHHMKAMHU Hay4YHOU MH(pOpMaLuu, pedeprupoBaHus HAyYHBIX MyOJINKALUi;

- HaBBIKAMU CaMOCTOSTEJIBHOTO IOJIy4eHUs,, 0OpabOTKH, aHajaM3a M HMHTEpIpEeTaliH
HKCIEPUMEHTAIBHBIX JINOO pacUETHBIX JTaHHBIX.

3 Kpartkoe coaep:xaHue npeiuiiOMHONA NPAKTHKHA

dopMyTupOBKa paccMaTpPUBAEMOW TMPUPOJOOXPAHHON MPOOJIEMBI, BHIOOP METOABI €€
pewieHus, pa3paboTKa IUIaHA U IPOBEJEHMEU CCCIIEZOBAaHUM, MPOBOAAT MX, 00paboTka M
oOCyx/ene TOJTYYCHHBIX JaHHBIBIX. (OCHOBHBIE pPE3YylbTaThl OQOPMISIOTCS B  BUJC
IPAaKTUYECKUX BBIBOJOB M pekoMeHpaanuil. [IpakTuka Mo)xeT ObITh IPOBEIEHA B J1aOOPaTOPHIX
Kadeapsl 100 MOIPA3IEIECHUSX OPraHU3aIUii, TIe BHITIOTHICTCS BRITYCKHAs padoTa.

[IpenaurioMHasl NpakTHKa BKJIIOYAeT MOJIrOTOBKY MAaTE€pPHAJIOB Ul BbINOJIHEHUS
BBITYCKHOW KBanM(PUKaMOHHON paboTel. OHa pe3loMUpYeT 3HAHUS, YMEHHS W HAaBBIKH,
HOJIy4EHHBIE B X0/1€ TEOPETUUECKOT0 00YUYEHUS U MPEAbIIYIIHUX PAKTHK.

4 O0beM npeIUIJIOMHOM NPAKTHKH

B
o B akanem.
Bunet yueGHoii paboTh 3a4ETHBIX
qacax
eIMHULAX
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4e0OHOMY IIAHY 9,0 324
Konraktnas pa6ora (KP): - -
CamocrositesbHasi padora (CP): 9,0 324
WunuBunyanpHOE 3a/1aHKE 4.5 162
CamocTosTeTbHOE OCBOCHHE 3HAHUM, YMEHHI 1 HABBIKOB 110 45 162
porpaMMe IPeYTUILIIOMHON TPAKTHKHU
3a4erT ¢
Bupa xonTpoJsi: 3a4er / 3Kk3aMeH .
OLICHKOI1
B
. B actponom.
Bunsl yueOHol paboThl 3aYETHBIX
qacax
eIMHULIAX
O0mas TPyA0EMKOCTh JMCIHILIHHBI 10 Y4eOHOMY ILIAHY 9,0 243
KonTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 9,0 243
WunuBunyanpHOE 3a/1aHKE 4.5 121,5
CamocTrosiTeIbHOE OCBOCHUE 3HAaHUM, YMEHUI U HaBBIKOB 110 45 121,5
porpaMMe IPeUTHILIIOMHON TPAKTHKU
3a4er ¢
Bup koHTpoOJIsi: 3a4eT / IK3aMeH .
OLICHKOI1

4.6 HayuHo-uccienoBareiabckasi padora (b2.B.03(H))

1 Heab HayuyHo-ucciaenoBateabckoil padorsi (HUP) — hopmupoBanne HEOOXOAMMBIX
KOMTIETSHIIHI JIsI OCYIIECTBICHUS HAYYHO-UCCIIEI0BATENbCKOM NESTEILHOCTH 110 HAPABICHUIO
noaroroBku 18.03.02 DHepro- u pecypcocOeperaroniie mporecchl B XUMHIECKON TEXHOJIOTHH,
HEe(PTEXUMHUH U OMOTEXHOJIOTHH.

2 B pesyabTare BBINOJTHEHHS HAYyYHO-HCCJIEI0BATEIbCKONH PadOThl 00y4aroImiics
1o nporpamMmMe 0aKajaaBpUaTa J0JIKeH:

Obnaoams KOMIIETEHIIUSIMU:

- TOTOBHOCTBIO U3yd4aTh HAay4YHO-TEXHUYECKYIO WH(OpMAIMIO, aHATU3UPOBATH
OTEYECTBEHHBIN M 3apyOEIKHBIN OMBIT 10 TeMaTuke ucciaeaoBannii (ITK-13);

- CIIOCOOHOCTBIO MIPUMECHSITh COBPEMEHHBIC METOIbI WCCIICTOBAHHUSI
TEXHOJIOTMYECKHUX IMPOLECCOB M MPUPOTHBIX CpPel, HCIOIb30BaTh KOMIIBIOTEPHBIE CPEICTBA B
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Hay4YHOUCCIenoBaTeabckon padore (ITK-14);

- CIOCOOHOCTBIO TIJIAHUPOBATh SKCIIEPUMEHTANbHBIE HCCIEAOBaHUS, TMOJIy4aTh,
o0OpabaTbIBaTh U aHAJTM3UPOBATh MoJydeHHbIC pe3yinbTathl (I1K-15);

- CIOCOOHOCTBIO MOJENUPOBATh SHEPro- M pecypcocOeperaroniye MpoIecchl B
XUMHYECKON TexXHOJI0ruu, Herexumuu u ornotexuosoruu (I1K-16).

Iloocomosums u npedcmasums K 3awume HaydIHO-UCCIeAOBaTeNbeKy0 padory (HUP),
BBINOJIHEHHYIO Ha COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH M TEXHUKH M COOTBETCTBYIOIIYIO
BbIOpaHHOMY HAIPABIIEHUIO TOJArOTOBKHU U MporpamMme oOyueHus. B mpeacTaBieHHON K 3amuTe
HUP nomkHBl TOMYYUTh pa3BUTHE 3HAHUS M HABBIKM, TMOJYYCHHBIE OOYYAIOUIUMCS IPU
OCBOEHUHU NpOrpamMMbl OakanaBpuaTa, B TOM YHCIIE€ MPU MU3YUYEHUU CIEUUATIBHBIX TUCIUIUINH.
IIpencraBnennas k 3amure HVP nomkHa comepkaTb OCHOBHBIE TEOPETHYECKHUE ITOJIOKEHUS,
SKCIIEPUMEHTANIbHBIE PE3yIbTaThl, MPAKTUUECKUE JOCTUKEHUS U BBIBOJIBI U3 PAOOTHI.

3 Kpartkoe coaep:kanue HAy4HO-HCCJI€10BATEIbLCKOH padoThl

[TocraHoBka menu u ompeaeneHue 3agad uccienoBaHus. OneHKa aKTyaJIbHOCTH TEMbI
Hay4yHOH pabotel. [ImanupoBanue HayuHoil paboTel. CocTaBieHHE aHATUTHYECKOTO 0030pa 1o
TeMe UcclieloBaHus. BEIOOp METO0B HCCIeIoOBaHUS AJIsl PEIICHUS] KOHKPETHBIX HAyYHBIX 3a/1a4.
[IpoBeneHrEe COOTBETCTBYIOMIMX JKCIIEPHMEHTOB W PACUETOB JUISA MOJNYYCHHS MPAKTHYECKUX
pe3yNbTaTOB; aHANIM3, UHTEpIpeTanus U 0000IeHue pe3ynbTaTOB HCCIeNOBaHUs;, (HOpMy-
JMPOBKA BBIBOJIOB; HANHMCaHUE HAydHOro oTuéTta. [loAroToBKa HAy4HOTO JOKJIANa U Ipe3eHTa-
117078

4 O0beM HAYYHO-HCCIEA0BATEIBCKON padoThl

. B 3auerHbIx B akanem.
Bunst yueOHOI paboThI
eIMHULIAX yacax
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 3,0 108
Konrakthas patora (KP): 0,61 22
KonrtakTHas paboTa ¢ nmpernojaBaTeiem 0,61 22
CamocrositenbHas padora (CP): 2,39 86
CamocTosiTeTbHOE OCBOCHHUE 3HAHUM, YMEHUM U HaBBIKOB 110 2,39 86
nporpamme HUP
3ayeT ¢
Bua KoHTpoJIsA: 3a4eT / IK3aMeH .
OLICHK O
. B 3aueTHbIx B akanmem.
Bunpsl yaeOHOM paboTh .
eIMHUIIAX qacax
O01mas TPyA0eMKOCTh THCIUILIMHBI N0 Y4eOHOMY IJIAHY 3,0 81
KonTaktHas padora (KP): 0,61 16,5
KonrtakTHas paboTa ¢ npenojaBareneM 0,61 16.5
CamocrositeabHas padora (CP): 2,39 64,5
CamocTrosiTeIbHOE OCBOCHUE 3HAaHUM, YMEHUI U HaBBIKOB 110 2,39 64,5
nporpamme HUP
3ayerT ¢
Buj koHTpoOJISA: 3a4eT / IK3aMeH .
OLIEHKOi

4.7 T'ocynapcTBeHHAasi UTOTOBasi aTTeCTAUS
3amuTa BeINycKHOI KBaianpukanuonnoii paéorsl (b3.5.01)

1 e rocyaapcTBeHHON UTOrOBOM aTTECTALMHU — BBISIBJICHUE YPOBHS TEOPETUUECKON
U TIPAaKTUYECKON MOJrOTOBJICHHOCTH BBITYCKHHKA BYy3a K BBIIOJHEHUIO PO(EeCCHOHANBHBIX 3a/1a4
¥ COOTBETCTBHS ero nmoArotoBku TpedoBanmsiM GI'OC BO no nHanpasienuto moarotoku 18.03.02
DHepro- u pecypcocOeperarone Mporecchl B XUMHYECKON TEXHOJOTHH, He()TEXUMHUHU U
OMOTEXHOJIOTHH

2 B pe3yabTare rocyAapcTBeHHOH HTOrOBOH AaTTeCTAMH O0y4yaloumiicss 110
nporpamme 0akaJjaBpuaTa J0JKeH 00/1a1aTh cJIeIYIOIHMMH KOMIIeTeHIHSIMU:

ObwexynbmypHuiMU:
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- CIIOCOOHOCTBIO HCHOJb30BATh OCHOBBI (HIOCOPCKUX 3HAHUK I (HOPMHUPOBAHUSA
MuUpoBo33penyeckoi mosuimu (OK-1);

- CHOCOOHOCTHIO AHAIM3MPOBATH OCHOBHBIC JTAllbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs 001IecTBa 1151 GopMUpOBaHus rpaxkaanckoi mosummn (OK-2);

- CIIOCOOHOCTBIO HMCIOJIb30BaTh OCHOBBI SKOHOMHYECKUX 3HAHUN B Pa3IMUHBIX cdepax
xusnenestensaoctu (OK-3);

- CIOCOOHOCTBIO HCHOJIB30BAaTh OCHOBBI TPABOBBIX 3HAHUM B pa3iWYHBIX cdepax
xusnenestensaoctu (OK-4);

- CIOCOOHOCTHIO K KOMMYHHKAIIUU B YCTHOW M MUCbMEHHOHN (hopMax Ha PyCCKOM M MHO-
CTPaHHOM SI3bIKaxX JJIsl PELICHUs 3a]1a4 MEKIMYHOCTHOIO U MEXKKYJIBTYPHOTO B3aUMOJCHCTBUS
(OK-5);

- CIIOCOOHOCTHIO PaboTaTh B KOJUIEKTHBE, TOJEPAaHTHO BOCHPUHHUMATH COLHUAIbHBIE,
ITHUYECKHE, KOH(ECCHOHAIBHBIE U KyIbTypHBbIe pasnnuus (OK-6);

- CIOCOOHOCTBIO K CaMOOpraHu3aiuu u camooodpaszosanmio (OK-7);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh METOABI M CpeAcTBa (DU3MUYECKOW KYIBTYpBI JUIS
obecrieueH st MOJTHOIIEHHOM ColabHO# U npodeccnonansHoi aesitrenbaocTr (OK-8);

- CrocoOHOCTBIO MCIIONIB30BATh MPUEMBI TIEPBOM ITOMOIIH, METO/IBI 3AIUTHl B YCIOBUSIX
upe3BbluaiiHbix cutyaruii (OK-9).

Obwenpogheccuonanorvimu:

- CIIOCOOHOCTBIO pellaTh CTaHIAPTHBIE 3a7aud MpodeCcCHOHAIbHOU AESITeTbHOCTH Ha
OCHOBE MH(POPMAITMOHHOW U OMOIHOTrpaduecKoi KyIbTyphl C IPUMEHEHUEM HH(POPMAITMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJOTHIA U C y4ETOM OCHOBHBIX TpeOoBaHU MHGOPMAIMOHHON 0e30-
nacHoctu (OITK-1);

- CIOCOOHOCTHIO UCMOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCLMILINH B
npoeCCHOHATLHON AEATENbHOCTH, TPUMEHSITh METOJIbI MaTEMATUYECKOTO aHAIM3a U MOJICIIH-
POBaHUsI, TEOPETHYECKOTO U dKCIIepHUMeHTabHOTO HccnenoBanus (OI1K-2);

- CIOCOOHOCTBIO  HCIOJB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI  JUIS
HOHMMAaHUsI OKpYKarolero Mupa u sisnenunii npuposl (OITK-3).

IIpogpeccuonanvnuvimu:

- CIIOCOOHOCTBIO OCYLIECTBIATh TEXHOJIOTMYECKMH TMpOLECC B COOTBETCTBUH C
pEriIaMeHTOM M HCIIOJIb30BaTh TEXHUYECKHE CPENICTBA Ul M3MEPEHHs] OCHOBHBIX IapaMeTpOB
TEXHOJIOTMYECKOTro Ipoliecca, CBOCTB chipbst 1 npoaykuuu (I1K-1);

- CIOCOOHOCTHIO YYacCTBOBATh B COBEPUICHCTBOBAHHU TEXHOJIIOTUYECKHUX MPOIECCOB C
MO3UILIMN PHEPro- U pecypcocOepekeHrsl, MUHUMU3AluU BO3IEHCTBHSI HAa OKPYXKAIOIIYIO Cpeay
(IIK- 2);

- CIIOCOOHOCTBIO HCHOJb30BATh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJOIUH,
MPOBOJIUTH 00Pa0OTKYy MH(POPMAIIMH C UCIOJIB30BAaHUEM MPHUKJIAAHBIX MPOTpaMM U 0a3 JaHHBIX
JUIS pacdeTa TEXHOJIOTMYECKUX MapaMeTpoB OOOPYAOBAaHUS M MOHUTOPHUHIA MPUPOIHBIX Cpe
(TIK-3);

- CIIOCOOHOCTHIO UCTOJIB30BATh HOPMATUBHBIE JIOKYMEHTHI 110 Ka4eCTBY, CTaHJapTHU3AIH
U cepTUuduKanuu mpoaykros u m3aenuit ([1K-4);

- TOTOBHOCTbIO OOOCHOBBIBATH KOHKPETHbIE TEXHHUYECKUE pEIleHHs MpU pa3paboTke
TEXHOJIOTUIECKUX MPOIIECCOB; BEIONPATh TEXHUUECKHE CPEJCTBA M TEXHOJIOTHH, HAIpaBICHHBIE
Ha MUHMMU3AIIMIO aHTPOIIOTEHHOTO BO3/ICHCTBHUS Ha oKpykatomyto cpeay (I1K-5);

- CIOCOOHOCTBIO CIIEINTh 32 BBIMOJIHEHWEM MPaBUJI TEXHUKH 0€30MacHOCTH,
NPOM3BOJICTBEHHOI CaHUTapuH, IMOKAapHOM Oe30macHOCTH W HOPM OXpaHbl Tpylda Ha
npeanpustusx ([TK-6);

- TOTOBHOCTBIO OCBaMBaThb M OKCIUTyaTHPOBAaTh HOBOE OOOpYAOBaHHE, MPUHUMATh
y4acTue B HATAKMBAHUU, TEXHUYECKUX OCMOTpaX, TEKYIIUX PEMOHTaX, POBEPKE TEXHUUECKOTO
COCTOSTHHS 000pyIoBaHus 1 porpaMMHBIX cpencts (ITK-7);

- CHOCOOHOCTBIO HCIIOJIB30BAaTh 3JEMEHTHl HJKOJIOr0-3KOHOMHYECKOTO aHalu3a B
CO3JJaHUU SHEPro- U pecypcocOeperatomux TexHonoruit (I1K-8);
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- TOTOBHOCTHIO U3y4yaThb HAayYHO-TEXHHYECKYI0 HH(POPMALMIO, aHAJIU3UPOBAThH
OTEYECTBEHHBIN M 3apyOeKHBIN OIBIT 110 TeMaTuke uccaeaoBanuii (ITK-13);

- CIIOCOOHOCTBIO NMPUMEHATH COBPEMEHHBIE METO]IbI UCCIIEI0BAHUS TEXHOIOIMUECKUX
IPOLIECCOB M NPUPOIHBIX CpEl, HCIOJIb30BATH KOMIIBIOTEPHBIE CPEICTBA B HAy4yHO-
uccienosareiabckoit padore (I1K-14);

- CIIOCOOHOCTBIO IUIAHUPOBAaTh 3KCIEPUMEHTAIbHbIE HCCIEAOBAaHUS, IOJIY4YaTh,
00pabaThIBaTh U aHATM3UPOBATH MONTydeHHBIE pe3ynbraThl ([1K-15);

- CHOCOOHOCTBIO MOJENUPOBaTh 3SHEPro- M pecypcocOeperamume Mnpoueccsl B
XUMHYECKON TexHOJI0ruu, Herexumuu u ornotexuosoruu (I1K-16).

3namy:

- COBpPEMEHHBIC Hay4YHBIE JTOCTM)KCHHUS W TEPCIEKTUBHBIC HANpaBlIeHUS pabdoOT B
001aCTH OXpaHbl OKPYXKArOILEH cpesibl U PalMOHAIBHOTO UCIOIb30BAHUS IPUPOAHBIX PECYPCOB.

Ymems:

- IPUMEHATh 3HAHUS, IOJYyYEHHblE MpPU HU3YYCHUHM €CTECTBEHHOHAYYHBIX MU
CHEUHANBHBIX TUCIHIUINH, JUIS perieHus: (pyHIaMeHTaIbHBIX M NPUKIAJHBIX 3a1ad B 001acTH
9HEPro- U PecypcocOeperkeHus;

- (GbopMyIHpOBATH LETH U 33J1a4d HAYYHOTO MCCIIEIOBAHUSA, IPOBOAUTE 00pabOTKY
pe3yIbTaTOB SKCIEPUMEHTA;

- OLICHMBATh IOTPEIIHOCTH, aHaJIU3UPOBaTh, HHTEPIPETUPOBaTH M 0000ILATH
pe3yibTaThl HAy4YHOIO HCCIICAOBAHUS, NPEACTABIATh IOJIYYEHHBIE pe3yJlbTaTbl HAyYHOI'O
MCCJIEJOBAHMSI B BUJI€ HAYYHOTO JTOKJIAJa U MPE3eHTalui.

Braoemy:

- HaBBIKAMU TUIAHUPOBAHUS U TIPOBECHHUS HAYYHBIX UCCIICTOBAHMIA,

- CTaTUCTMYECKUMU METOAAMU 00pabOTKU SKCIIEPUMEHTAIBHBIX Pe3yIbTaTOB;

- HaBbIKaMU pabOThl € HAy4YHO-TEXHUYECKOM, CIpPaBOYHON JuUTEpaTypod H
AIIEKTPOHHBIMHU PECYpPCaMHU.

3 Kparkoe conep:xxanne 'HA

I'ocynapcTBeHHass UTOroBas arTecTalus OO0y4aroIuXcs MO IporpaMMe OakaiaBpuara
npoBOAMTCS B (GopMe 3alUThl  BBINYCKHOW  KBanu@ukanuoHHoil paboter  (BKP).
['ocynapcTBenHas utoroas arrecraius B ¢popme 3amutel BKP npoxoaut B 8 cemectpe Ha 6aze
3HaHWM, MMOJIYYEHHBIX CTYI€HTaMU MPH U3y4YeHUHU JUCHMIUIMH HanpasieHus 18.03.02 Duepro- u
pecypcocOeperaronye Mpoecchl B XUMHUUECKONW TEXHOJIOTHH, HEPTEXUMHUU U OMOTEXHOJIOTHH.

I'ocynapcTBeHHast UTOroBas arrectalusi oOyJarouuxcs 1o nporpaMMe OaxajaBpuaTta —
3alUTa  BBIIYCKHOM  KBaIM(UKAMOHHOW  pa®OTBl  NPOBOJUTCA  TOCYJIAapCTBEHHOM
HK3aMEHAllMOHHON KOMUCCHUEN.

KonTtponb 3Hanuil oOyuaromuxcs, nmonydeHHbIX npu ocBoeHun OOII, ocymecTBisercs
nmyteM nposeneHus 3amuTsl BKP u npucBoenus kpanudukanuu «dakamaBpy.

4 Oobem 'HA

[TporpamMma oTHOCHTCS K 0a30BOM YacTH ydeOHOTo 1miaHa, k 010ky 3 «['ocynapcTBeHHAS
utoroBast arrecraius» (b3.5.01) u paccuntaHa Ha COCpPEeIOTOUYEHHOE MPOXOXKAeHHe B 8
cemectpe (4 kypc) aiis ouHou popmbl 00ydeHust U B 10 cemectpe (5T Kypc) st 3a09HON (hOPMBI
B 00beme 216 u (6 3ET). IIporpamMma npearnonaraer, 4ro 00y4aronecs UMEI0T TEOPETUIECKYIO
U TMPAaKTUYECKYIO TOATOTOBKY B OOJACTH OXpaHbl OKpPYXKaroIleW cpelbl U PalUOHAIBHOTO
UCTIOJIb30BaHUS IPUPOIHBIX PECYPCOB.

. B 3aueTHEBIX B akanem.
Bunel yueGHoI paboTh
eIMHULIAX qacax

OO0masi Tpy10eMKOCTb JMCUMILIUHBI 0 Y4e0HOMY IJIAHY 6,0 216
KonTakTHas padora (KP): - -
CamocrositeabHas padora (CP): 6,0 216
Brimonaenue, Hanucanue u opopmiierne BKP 6,0 216

Buja kourpoas: 3amura BKP 3amuTa BKP
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N B 3auerHeix | B actpoHOM.
Buapl yue6HOM paboThI
eIMHULIAX yacax
OO0mas Tpy10eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IIaHY 6,0 162
KonTakTHas padora (KP): - -

CamocrositeabHas padora (CP): 6,0 162

Brimonaenue, Hanucanue u opopmiienrne BKP 6,0 162
Bua kourpous: 3ammura BKP 3ammuTa BKP

4.8 ®akyJabTaTUBBI
AHHOTanuA padoyeil MpPOrpaMmMbl AU CHUNIHMHBI
«IlepeBoa Hay4YHO-TeXHUUYECKOIi JuTepaTypb» (PT/.B.01)

1 Leap AUCHUMIMHBI — TPHOOPETEHUE OO0YUYAIOIUMHKCS O0IIeH, KOMMYHUKAaTUBHOW U
npoecCHOHANbHOM KOMIIETEHLMH, YPOBEHb KOTOPBIX Ha OTAEJBHBIX JTamax s3bIKOBOU
MOJATOTOBKA  TO3BOJISICTBBINONHATH Pa3InYHbIE BUABI ITPO(ECCHOHATLHO OPUEHTUPOBAHHOTO
IIEPEBO/A B IPOU3BOJCTBEHHOM M HAy4YHOM JE€ATEIbHOCTH.

2 B pesyabrare MH3yYeHUs [AUCHUILVIMHBI O0y4alIIMIICA 1O MporpamMmme
0akajiaBpuaTa J10JI/KeH:

Obaadoams cleqyOIUMU KOMIETCHIIUSIMHU:

- CIOCOOHOCTHIO K KOMMYHHKAIIMM B YCTHOM M MUCHMEHHOW (OpMax Ha PYCCKOM H
WHOCTPAaHHOM  sI3BIKaX JJIA pElIeHUs 3aJad MEXKIMYHOCTHOTO U MEXKYJIbTYPHOTO
B3aumoeictBus (OK-5);

— TOTOBHOCTBIO U3y4aTh HAay4YHO-TEXHHUYECKYIO HWH(OpMAIMIO, aHATU3UPOBAThH
OTEYECTBEHHBIN U 3apyOCIKHBIIN OMBIT 0 TeMaTHke uccienoBanuii (ITK-13).

3nameo:

- OCHOBHBIE CIIOCOOBI IOCTHKEHHSI SKBUBAJIEHTHOCTH B MIEPEBOJIE;

- OCHOBHBIE TIPUEMBI NIEPEBOJIA;

- SI3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIUH SI3bIKA KaK CUCTEMBI;

- JIOCTaTOYHOE [UIsl BBIMOJHEHHS TepeBOJa KOJWYECTBO JIEKCHMYECKUX EAMHHIL,
(bpazeosoru3MoB, B TOM YHCJIE COLUATBHBIX TEPMUHOB U IMHTBOCTPAHOBEAYECKUX peaInil.

Ymemn:

- IPUMEHATh OCHOBHBIE IIPUEMBI IIEPEBOJIA;

- OCYUIECTBJIATh IUCBMEHHBIM TMEpeBOJ] C COOJIOAEHHMEM HOPM JIEKCHUECKOH
HKBUBAJIEHTHOCTH, COOIIO/IEHUEM I'PaMMAaTHYECKUX, CHHTAKCUUECKUX U CTHIIMCTHUECKUX HOPM;

- 0(OpMJISITH TEKCT NEPEBOJIa B KOMIIBIOTEPHOM TEKCTOBOM PEJAKTOPE;

- OCYLIECTBIATh INEpPEBOJ C COONIOJIEHMEM HOPM JIEKCMUECKOW SKBHBAJEHTHOCTH,
coOI0ICHEM I'paMMaTHYECKUX, CHHTAKCUUECKUX M CTHIMCTUYECKUX HOPM TEKCTa MepeBoja U
TEMIIOPAJIbHBIX XaPAKTEPUCTUK UCXOJHOIO TEKCTA.

Bnaoemy:

- METOAMKOW TpEeANepeBOAYECKOr0 aHajiu3a TEeKCTa, CHOCOOCTBYIOIIEH TOYHOMY
BOCTIPUATHIO HCXOTHOTO BBICKA3bIBAHUS;

- METOJMKOM MOATOTOBKM K BBHIMOJHEHHUIO MEPEBOJa, BKIIOYAs MOUCK MH(OpMAIUM B
CIIPaBOYHOM, CIIELINAJIbHOM JINTEPAType U KOMITBIOTEPHBIX CETSX;

- OCHOBAMHM CHUCTEMBI COKPALLIEHHOW MEPEBOJUECKON 3alIMCU IIPY BHITIOJIHEHUMIIEPEBOIA;

- OCHOBHOM MHOSI3BIYHONM TEPMUHOJIOTHEN CIIENUATBHOCTH,

- OCHOBaMH pedeprupoBaHMs U aHHOTUPOBAHUS JIUTEPATYPHI 110 CHIEIHATLHOCTH.

3 Kparkoe coaep:xaHue TUCUUILIHHBI

Beenenue.Ilpeamer u ponb mepeBosa B COBpeMEHHOM oOmiecTBe. PasimuuHble BHIBI
nepeBojia. 3aJauyd M MECTO Kypca B IMOATOTOBKe OakalaBpa MO HAMpaBiICHHUIO MOATOTOBKU
«OHepro- u pecypcocbeperaronue MPorecchl B XUMHYECKOH TEXHOJIOTUU, HEPTEXUMUU U
OMOTEXHOJIOTUM».

Mooyns 1. Ilepesod npednoscenuii ¢ udospemennvimu popmamu Indefinite, Continuous.
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1.1.CpaBHeHME TOpsJKa CIOB B aHIJIMIICKOM U pPYCCKOM IpeanokeHusx. [lepeBon
IPOCTOT0 MOBECTBOBATEIBHOIO PEJIOKEHHSI HACTOSAIIEr0, OyIyIero ¥ NpoIeAero BpEMEHH.
OcobeHHOCTH TEepeBOAAa BOMPOCUTEIBHBIX UM OTPHUIATENBHBIX MPEIIOKECHUH B
pas3JInYHbIX BpEeMEHaXx.
1.2I1epeBoa npemnioxxenuii Bo BpemeHax Indefinite, Continuous. Utenue u nepeBoj 1mo
teMe "Xumus'".
Mooyne 2. [lepesod npeonoxcenutl ¢ ucnoiv3osanuem udospemennvix gopm Perfect,
PerfectContinuous.
2.1. IepeBox npeaioxkeHuit Bo BpemeHax rpymin Perfect, Perfect
Continuous  (yrBepauTelIbHBIE, BOINPOCHUTEIBHBIC M  OTPHULATECIBHBIC  (OPMBI).
Oco0eHHOCTH YIIOTPEOICHHS BCTIOMOTATEIBHBIX TJIar0JIoB.
2.2 IlepeBox cTpagarenabHOro 3ajora. TpyaHble cilydaud IepeBoJa CTpaJaTelbHOIO
3aJiora.
Urenue u nepeBo1 TeKCToB 110 TeMe "Hayka u HayuHble MeTO/bl". AKTUBH3aLUS JIEKCUKU
MPOYNTAHHBIX TEKCTOB.
2.3. IlepeBo IpUAATOYHBIX MTPEIOKEHUI.
[IpuaaTounble noaexaue.
[Ipunarounblie ckazyemsble.
[Ipunarounble onpeaenuTeIbHbIE.
[Ipunarounbie 00CTOATEIBCTBEHHbIE, TPUIATOUYHBIE JONOIHUTEIbHBIE.
2.4. Tunsl YCIOBHBIX MPEUIOKEHUH, TPaBHUiIa 1 0COOEHHOCTH UX MEPEBO/A.
[IpakTuka mnepeBoja Ha MpUMepax TEKCTOB O Xumuu, [.HU. Menoeneese, Hnayke u
MeXHONI02UU.
2.5. IlepeBon mnpeasio’keHUM € y4eToM IpaBHja corjacoBaHus BpemeH. llpsmas wu
KOCBEHHasl peyb.
2.6. PaznmuuHble BapuaHTHI IEpeBO/ia CYLECTBUTEIBHOIO B MIPEITIOKEHUU.
2.7. MonanbHbIe TIaroiibl 1 0COOCHHOCTH WX MEPEBO/IA.
Pa3BuTre HaBbIKOB niepeBoaa 1o TeMe "Hayka 3aBTpamnero qus".
2.8. CnennanbHas TepMuHOJorUd 1o Teme "Jlaboparopus".
2.9. Cokpatenust. OcoOOEHHOCTH UX NepeBosa. Pa3BuTHe HaBBIKOB MEPEBO/Ia HA IpUMeEpe
TekcToB 1o Teme "JlabopaTopusi, U3BMEPEHUSI B XUMHUH'".
Mooyne 3. Ocobennocmu nepesooa npeonodceHull ¢ UCNONb308aHUEM HENUYHBIX POpM
enazona.
3.1. Henuunsble ¢popMbI Taroa.
NupunntuB (HeonpenenenHas ¢opma riarona). Ponb nHQUHUTHBA B NPEUIOKEHUH U
BapHaHTHI IIepeBo/ia Ha pycCKUi s3bIK. [IpuyacTust u repyHaunii.
3.2. UnpuHUTUBHBIE 0OOPOTHI.
O6opot nomonHeHne ¢ HMHQUHUTHBOM. BapuaHThl mnepeBofa Ha pYCCKUH S3BIK.
Tepmunonorus o TeMe "CoBpeMeHHBIE YHEPTO- B PEeCypCcocOeperarmne TeXHOIOTHr".
3.3. OGoport nojuiexaiiee ¢ MHQUHUTUBOM. Pa3nnyHble BApHaHThI EPEBOJIA.
Tepmunonorus mo reMe "XuMuueckas TEXHOIOTHsL, HeQTEXUMHUS U OMOTEXHOJIOTHS .
3.4. TlepeBox mpHUyYacTHBIX 00OPOTOB.AOCONIOTHBIM NMpHuYacTHbIE OGOPOT M BapUaHTHI
nepeBoia.PazBuTre HaBBIKOB TIepeBo1a 1Mo Teme "buotexnomnorus'.
O011ee konu4yecTBO MOayJIeH - 3.
4 O0bemM yueOHOH THCHHMIIINHBI

. B 3aueTHEBIX B akanmewm.
Bunael yue6HOM paboThI

eAMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IIAHY 4,0 144
KonraktHas pa6ora (KP): 0,45 16,4
[Tpaxtrueckue 3ansatus (I13) 0,45 16
CamocrtosiTeabHas padora (CP): 3,33 120
VYrpaxxHeHUs 10 COOTBETCTBYIOIIUM pasjiejiaM JUCITUTITMHBI 3,33 120
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3a4yeT €

Bua koHTposs: 3aueT / IK3aMeH 0,22 OLIEHKOM
(7,6)
B Tom unciie mo cemecTpam
3 cemecTp
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 2,0 72
KonraktHas pa6ora (KP): 0,22 8,2
[Tpaktaeckue 3anrstust (I13) 0,22 8
CamocrositeabHas padora (CP): 1,67 60
YrpakHEHHUS IO COOTBETCTBYIONTUM pa3JieinaM JUCIUILUTHHBI 1,67 60
3a4er ¢
Buja xoHTpoOJsi: 3aueT / IK3aMeH 0,11 OLICHKOM
(3.8)
4 cemecTp
O01mas TpyA0eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 2,0 72
KonrakTHas pa6ora (KP): 0,22 8,2
[Tpaktuueckue 3anstus (I13) 0,22 8
CamocrositeabHas padora (CP): 1,67 60
YpakHEeHUs 0 COOTBETCTBYIOIIUM pa3ziesiaM AUCHIUTIINHBI 1,67 60
3a4er ¢
Bua koHTpoOJIA: 3aueT / IK3aMeH 0,11 OIlEHKOM
3.8)
Bujs! yaeGHOH paboTs! B 3agernbix | B actpoHOoM.
eAMHUIIAX yacax
O0mas TpPyA0EMKOCTh JMCIHILIHHBI 10 Y4e0OHOMY IIAHY 4,0 108
KonTaktHas padora (KP): 0,45 12,3
[Tpaktnueckue 3anstus (I13) 0,45 12
CamocrositesbHas padora (CP): 3,33 90
YnpaXHEHUs 0 COOTBETCTBYIONIMM Pa3JieNaM JUCIUTUINHBI 3,33 90
3a4er ¢
Bujx koHTpoJs: 3a4eT / IK3aMeH 0,22 OLIEHKOM
(5.7)
B ToMm umciie mo cemecTpam
3 cemecTp
O0mas TPyA0eMKOCTh JMCHUILJIMHBI 10 Y4eOHOMY IUIAHY 2,0 %4
AyIUTOPHBIE 3aHSITHS: 0,22 6,15
IIpaktuueckue 3anstus (I113) 0,22 6
CamocrositesibHas padora (CP): 1,67 45
Ypa)kHEHUs 10 COOTBETCTBYIOIIUM pa3zesiaM JUCHUIIINHBI 1,67 45
3a4er ¢
Bua koHTpoOss: 3aueT / IK3aMeH 0,11 OLIEHKOM
(2,85)
4 cemecTp
O0mas TpyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IUIAHY 2,0 %4
AyIMTOPHBIE 3aAHSITHS: 0,22 6,15
IIpaktuueckue 3anstus (I113) 0,22 6
CamocrositesbHas padora (CP): 1,67 45
YIpaxHeHus 110 COOTBETCTBYIOIIUM pa3jienaaM JUCHUIIINHEI 1,676 45
3a4er ¢
Bua koHTpoOss: 3aueT / IK3aMeH 0,11 OLICHKOM
(2,85)
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AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«'pakaaHcKkas 3aIMTA B Ype3BbIYaiiHbIX cuTyanusax» (PT/1.B.02)

1 Heap aMcOUMIUVIMHBI --TIOATOTOBUTH CTYAEHTA K OCMBICICHHBIM IPAKTUYECKUM
NEHCTBUSAM 10 00ECNeYeHHIO CBOEH 0e30MacHOCTH M 3allluThl B YCIOBUSX BO3HUKHOBEHUS
Ype3BbIYalHON CUTYalluu IPUPOJHOTO, TEXHOITE€HHOT'O M BOEHHOT'O XapaKTepa.

2 B pe3yabrare o0CBOeHHsI JAUCHMIUIMHBI O0Oy4YawIlnuiicsi 1O MporpamMmme
O0akajiaBpuaTa J10JI/KeH:

Obaaoams cleqyOIUMU KOMIETCHIIUSIMHU:

- CIOCOOHOCTBIO HCIIOJIB30BaTh IMPHEMbI MEPBOW IOMOIIM, METOIbl 3alIUTHI B
YCIOBHSX Upe3BblYaiiHbIxX curyaruii (OK-9);

- CMOCOOHOCTBIO CJEIUTh 3a BBIIOJHEHWEM IMPAaBUJ TEXHUKU OE€30MacCHOCTH,
NPOM3BOJICTBEHHON CAaHUTapuH, IOXKAapHOH O€30macHOCTH W HOPM OXpaHbl TpyJda Ha
npeanpusatusx (I1K-6).

3nams:

- XapaKTepUCTUKU MPUPOJIHBIX OEICTBUN, TEXHOTEHHBIX aBapuii U KaracTpod Ha
pazuanoHHO, XUMUYECKH U OMOJIOTUYECKU OIACHBIX 00BEKTaX, Mopakarome (hPakTOphl JPYTrUuX
OITACHOCTEM;

- OCHOBBI BO3JIEUCTBUSI OMACHBIX (PaKTOPOB YpPE3BBIYAMHBIX CUTYallMil Ha yeloBeKa U
MPUPOJHYIO CPENY, 1ONYCTUMBIE NPEACIbHBIE KPUTEPUU HETaTUBHOTO BO3/ICHCTBHS;

- Mepbl 0e30MacHOro TOBEACHUS NpHU NpeObIBAaHWM B pailoHaxX (30HaX) MOXKapOB,
PaZ0aKTUBHOTO, XMMHUYECKOTr0 U OMOJIOTHYECKOro 3arps3HEHHUS;

- CIOCOOBI M CPENCTBA 3aIIUTHl YeJIOBEKa OT BO3ACUCTBHUS MOpAXKArOIMUX (pakTopoB
Ype3BbIYANHBIX CUTYALM PUPOIHOIO, TEXHONEHHOTO M BOEHHOT'O Xapakrepa.

Ymemn:

- WCIOJIb30BaTh CPEJCTBA 3aIUTHl OPraHOB ABIXaHWS W KOXKU, MEIULUHCKUE IS
CaMO3alllUThl U OKA3aHUS TOMOLIH IPYTUM JIIOJISM;

- IPUMEHATH NEPBUYHBIE CPEACTBA IMOXKAPOTYLIEHUS Ul JIOKAIW3ALHUUA U TYLICHUS
1o’kapa, BOHUKIIIETO B ayTUTOPUH (J1aOOpaTopuH);

- OKa3blBaTh ce0e W JpyruM IOCTPAJaBIIUM MEAWLMHCKYIO TIOMOILIb C
MCIIOJIb30BaHUEM TaOEIbHBIX U MOAPYYHBIX MEAULIMHCKHUX CPEJCTB.

Braoemy:

- npuémMamMH NPOBENECHUS YaCTUYHOW CaAaHUTApHOM 0OpabOTKM MpH BBIXOJE M3 palioHa
(30HBI) PaAMOAKTUBHOIO, XMMHUYECKOTO M OMOJIOIMYECKOT0 3arpsi3HEeHUs (3apaKeHns);

- croco0amMu ¥ TEXHOJIOTUSIMU 3aIMThI B UpE3BbIUaliHBIX CUTYaLIUSsX.

3 Kpartkoe copep:kaHue JMCHUIINHBI:

1. OmacHoctu mnpupogHoro xapakrtepa. CTuxuiiHble O€ACTBMS, SIBICHUS NPUPOIbI
pa3pyLIUTEIbHON CHUIIBI - 3E€MIIETPSACEHUS, HABOJIHEHUS, CEJIEBbIE MOTOKH, OINOJI3HH, CHEXHbBIE
3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00BAJIbI, 3aCyXH, yparaHsl, OypH, MoXkapsbl.

2. OmacHOCTM TEXHOTEHHOTO XapakTepa. ABapuu W KaTtacTpodbl Ha paaualliOHHO
OMacHOM OOBEKTe, XUMHMYECKH OIaCHOM OOBEKTe, OHOJIOrMYecKH ONacHOM OO0bBEKTe; Ha
TpaHcriopTe  (KEJIE3HOJOPOKHOM,  aBTOMOOWJIBHOM,  pE€YHOM,  aBHAallMOHHOM);  Ha
THJIPOCOOPYKEHHX; HA KOMMYHAJIBHBIX CHCTEMax *KM3HeoOecreueHus

3. OmacHOCTM BOEHHOTO XapakTepa. I[IpumMeHeHne OpyXHus MacCOBOTO IOPAKEHUS
(AIepHOrO0, XUMHMYECKOr0, OHOJIOrMYECKOro), OOBIYHBIX CPEACTB C  3aKHUraTeIbHBIM
HAINlOJJHEHUEM, HOBBIX BHUJOB OpPYXHsS. 30HBI 3apa’k€HUS OT CPEIACTB MOPAXKEHUS U HUX
BO3/ICIICTBUE HAa HACEJIEHNE U OKPYKAIOLLYIO IPUPOIHYIO CPENLY.

4. Tloxaphast 0€30MAaCHOCTb — COCTOSIHUE 3alllMIIEHHOCTH HAaCEJIeHUs, HMMYIIECTBa,
o0miecTBa W rocygapcTBa OT MmoxapoB. [lojkapHas omacHOCTb (NMPUYMHBI BO3HUKHOBEHUS
MOXKapoB B 3JIaHMSIX, JIECHBIE TMoxapbl). Jlokanuzamust W TymeHue moxkapoB. Ilpocreiimue
TeXHUYECKUe cpeAcTBa noxaporyuenus (oruerymurenu Oll -8, OY-2) u npaBuiia nonb30BaHUs
VMH.

5. Kommuiekc MeponpusiTuil Tpak JaHCKOM 3allUThl HACEIECHHUS.
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OmnoBemienne U MHPOpPMHUpPOBaHUE HacelneHHss 00 omacHocTH. llpuHATHE HaceleHueM
curHasioB onosenieHus («Buumanue Bcem!», «Bo3aymnas TpeBora», «PaauanuoHHas
OIMAaCHOCTBhY», «XUMHUYECKas TpeBora», «OT0O0i OmacHOCTW») W TOPSAOK NEHCTBUS IO HUM.
OBakyalluss HaceJIeHUs M3 30Hbl onacHoCTH. CrnocoObl 3Bakyaluu OKCTpPEHHas 3BaKyalus
CTYJEHTOB U3 ayIUTOPUU IIPU BOSHUKHOBEHUH I10Kapa.

CpencTBa MHIAUBHIYAIbHOM 3amuThl opraHoB nbixanus (I'T1-7, I'TI-7B, TITI-9, P-2, V-
2K, PIIA-1, PIII'-67M, PY-60M, «®enukcy», I'’I3K, AT, A3, TI3V-K, UI1-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeaUIIMHCKHIE CPEICTBA 3AIIUTHI .

CpencTtBa KOJUIEKTMBHOM 3alMThl HacejdeHus. HasHaueHuwe, 3alMTHBIE CBOMCTBA
yoexun.  IIporuBopaauanuonnsle ykpwitus (IIPY, momzemHble mnemexonHsle Mepexojbl,
3ariayOJIeHHbIE CTaHIMM METPOIIOJIUTEHA), MIPOCTENIINE YKPBITUS (TpaHLIEH, OKOIIbI,
nepekpbIThie mwenn). [IpaBuina 3ansaTus yoexxua.

6. OxazaHue INepBOM MEIMIMHCKOW IOMOIIM IPU O0XKOrax, PaHEHMSX, 3apaKCHMSIX.
[TpoBeneHue yacTUUHON CAaHUTAPHON OOPaOOTKU KOXKHBIX MOKPOBOB YeJIOBEKa IPHU BBIXOJE U3
30H DPaJMOAKTUBHOTO, XMMHMUYECKOTO M OHOJIOTHYECKOrO 3apa)X€HHs (3arpsi3HEHus), U3 30H
II0KapOoB.

7. JInkBuanus MOCIEACTBUN YpEe3BbIYAMHOM cHUTyaluu. PagnannoHHas U XumMudeckas
pasBe/ika ouara IHopaxkeHus (3apakeHus). ABapuiiHo-cracaresbHble paboThl. CrernuanbHast
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB ([I€3aKTUBAIMs, JAerasamnus, Ae3uH(eKmus,
J€3UHCEKIINS.

8. DKcTpeHHass »dBakyalusi W3 ayauTopud (1abopaTopuu) B YCIOBHUSX IOXapa,
paaualoOHHOI0, XUMHUYECKOT0, OMOJIOTHYECKOr0 3arpsi3HEHUs] TEPPUTOPHH C HCIIOJIb30BAaHHEM
npocreimux cpeacts 3amuThl («Denukey, ['JI3K, nporusorasa I'T1-7 ¢ AI1T-3).

4 O0beM y4eOHOM TUCHUTITHHBI

. B 3aueTHbIx B akanem.
Bunsl yueOHoI paboThI
€IMHULIAX qgacax
Oo0mas TPyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY MJIAHY 1,0 36
KonrakTHas padora (KP): 0,11 42
[TpakTnueckue 3anstus (I113) 0,11 4
CamocrositesnbHas padora (CP) 0,78 28
Bua xoHuTposs: 3aueT / IK3amMeH 3ayer
0,11
3.8)
o B 3auerHbIX B actponom.
Bunel yue6HoI paboTh
€IMHULIAX qgacax
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IIAHY 1,0 27
KonrakTHas padora (KP): 0,11 3,15
[Tpaktnyeckue 3anstus (I13) 0,11 3
CamocrositenbHas padora (CP) 0,78 21
Buja xouTpoJisi: 3a4er / 3k3amMeH 0,11 3a4er (2,85)

5 TPEBOBAHMUSA K YCJIOBUSAM PEAJIM3ALIUU TPOT'PAMMbBI BAKAJIABPUATA

5.1 TpeGoBanusi K KagpoBOMY olecredeHNI0
KanpoBoe obecrieuenre mporpammbl OakanaBpuara coorBeTcTByeT TpedoBanusm OI'OC BO

(mepeuncnenue Tpedoanuit u3 OI'OC):

- peanu3anys TporpaMMbl OakajgaBpuaTa OOECIIEUMBAETCS PYKOBOISAIIMMHU U

Hay4YHO-TI€JJAarOTMYECKUMU paOOTHUKAMU YHUBEPCUTETA, a TaKXkKe JMIaMH, MPHUBIEKAEMBIMU K
peanu3alMM TMporpaMMbl OakalaBpuaTra Ha YCIOBUSX TI'pPaKIaHCKO-TIPABOBOTO JOTOBOpA,
KBTI (PHUKALH KOTOPBIX COOTBETCTBYET KBAJTM(UKALIMOHHBIM XapaKTEPUCTUKAM,
YCTQHOBJICHHBIM B EJMHOM KBaTM(pHUKAIIMOHHOM CIPABOYHUKE JOJDKHOCTEH PYKOBOIUTENCH,
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CIEIHUAMCTOB M CiIyXamux, pasnen «KpamudukanmoHHBIE XapaKTEPUCTUKUA TOJIKHOCTEH
PYKOBOJMTENCH ¥  CHCIUAIMCTOB BBICHIETO TPO(PECCHOHAIBHOTO U JIONOJHHUTEIBHOTO
npodecCuOHaIBHOTO o0pa3oBaHUs, YTBEP)KICHHOM PUKa30M MunucrepcTBa
3paBOOXPAaHEHHS U colManbHOro pa3Butusi Poccuiickoit ®@enepauuu ot 11.01.2011 Ne 1m
(3apeructpuposan MunuctepctBom FOctuiun Poccuiickoit ®@enepaunn 23.03.2011, Ne 20237)
1 Ipo(eCCHOHANILHBIMU CTaHAapTaMHu (ITPU HAIMYHWH );

— JOJIs IITATHBIX HAyYHO-TEJArOrMYecKuX pab0OTHUKOB (B TIPHUBEICHHBIX K
[IEJIOYMCIICHHBIM 3HAYCHHUSIM CTAaBOK) JIOJDKHA COCTaBJIATh HE MeHee 50 MpOIEeHTOB OT OOIIEro
KOJIMYECTBA HAYYHO-TIETATOTHIECKUX PAOOTHUKOB OPTaHU3AIINH;

- JI0JII HAyYHO-TIEAArOrMYeCKUX PaOOTHHUKOB (B MPHUBEACHHBIX K IEI0YNCICHHBIM
3HAUYCHHUSIM CTaBOK), MMEIOIIMX YYECHYI0 CTENeHb W (WJIM) y4YeHOE 3BaHHE, B OOIIEeM Yucie
HAyYHO-TIEJArOTUYECKUX PAOOTHUKOB, pealM3ylIIUX TMporpaMMmy OakamaBpuarta JOJDKHA
COCTaBJISITh HE MeHee 65 MPOIIEHTOB;

— JIOJIsl HAYYIHO-TICIarOTMYEeCKUX Pa0OTHUKOB (B MPHUBEICHHBIX K IIEIIOYHCIICHHBIM
3HAUEHUSM CTABOK) M3 YHCJIA PYKOBOJIUTENICH W pPaOOTHHUKOB OpraHU3alUi, IEATEIHHOCTH
KOTOPBIX CBsI3aHA C HAIPaBJICHHOCTHbIO (ImpoduieM) peanu3yeMoil mporpaMMbl OakanaBpuaTa
(uMerommx cTax paboThl B AaHHOW MpodeccHoHaTbHOW 007acTH HE MeHee 3 JieT) B obmem
yrciie pabOTHUKOB, PEaIM3YIOLIUX MPOrpaMMy OakanaBpuaTa, I0JKHA COCTaBJISATh HE MEHee 5
MIPOIICHTOB;

- JI0JISl HAYYHO-TIEIarOTMYeCKUX PaOOTHUKOB (B MPUBEIEHHBIX K LEI0YHCICHHBIM
3HAYEHHUSIM CTAaBOK) HMEIOIUX O0pa3oBaHHE, COOTBETCTBYIOIIEE MPOQIIII0 IMPEno1aBaeMoit
JUCITUTUIMHBL (MOJYJIs1), B OOIIEM YHCJIe HAyYHO-TIEJArOrHuecKuX PabOTHUKOB, PEATU3YIOIINX
npo-rpammy OakanaBpuara, I0JKHA COCTaBISTh HE MeHee /0 MpOIeHTOB.

5.2 MaTepuajbHO-TeXHHYeCKOe ofecneyeHne

MarepuanbHO-TEXHHUECKass 0a3a  yHHBEPCHUTETa  COOTBETCTBYET  JCHWCTBYIOIIUM
MPOTUBOMOXAPHBIM TpaBWIaM W HOpPMaM U oO0ecrleunBaeT TMPOBEACHHE BCEX BHUJIOB
JUCIUTUIMHAPHOW W MEXKIUCIHWIUIMHAPHOH  TOJATOTOBKH, IPAKTUYSCKOM W HAy4YHO-
UCCIIEIOBATENHCKOM pabOThl 00YYAIOIIHUXCS, MPEAYCMOTPEHHBIX Y4eOHBIM TLIAHOM.

[lepeyeHp MaTepuaTbHO-TEXHHMYECKOTO OOECIIEUYEHHUsI BKIIIOUYACT: JIGKIIMOHHbBIE y4deOHBIC
aynmutopuu  (00OpyIOBaHHBIE BHJICONPOCKIIMOHHBIM 00OpyJOBaHHMEM [UIS TPE3CHTAIuH,
CpeACTBaMHU 3BYKOBOCIIPOW3BENICHHSI, SKPAaHOM, U MMEIOIINE BBIXOA B VIHTEpHET), MOMEIICHHS
JUTSL TIPOBEJICHUSI CEMUHAPCKUX U MPAKTUYECKUX 3aHATUN (000pYIOBaHHBIE y4eOHOU MeOenblo),
O6uOMoTeKy (MMEIONIYyI0 pabovre KOMIBIOTEPHBIE MecTa Il OOyYarolmuxcsi Mo IMporpamme
OakanaBpuaTa, OCHAIEHHbIE KOMIIBIOTEPAMH C JOCTYNOM K 0a3aM JaHHBIX U BBIXOJOM B
WutepHer), nmabopaTopuu, OCHAIIEHHBIE COBPEMEHHBIM OOOpYIOBAaHWEM JIJISl BBIIOJHEHHUS
HAyYHO-UCCIIEIOBATENIbCKOW  paboOThl, KOMIBIOTEpHbIE Kiacchl. [IpM  MCMOIb30BaHUU
DIIEKTPOHHBIX HW3JIAaHWH YHHUBEPCHTET OO0ECIeYnBaeT KaXIOro OOydJaromerocs BO BpeMs
CaMOCTOSITENIbHOW MOJATOTOBKM pabodyMM MECTOM B KOMIIBIOTEPHOM KJIacC€ C BBIXOJIOM B
WHTEpHET B COOTBETCTBHUH C TPYJOEMKOCTHIO N3Y9aeMBbIX TUCIIHILIHH.

MarepuansHo-Texanueckoe obecrneduenre OOIl GakanaBpuara Mo HaMPaBIEHUIO TOJTO-
toBkU 18.03.02 DHepro- u pecypcocOeperaroiue mpouecchl B XMMUYECKOH TEXHOJIOTHH, HedTe-
XUMHUH U OMOTEXHOJIOTHH, HAMpaBIeHHOCTh (Mpoduis) «OXpaHa OKpyKaroIeld cpebl U paiuo-
HAJILHOE MCTIOIB30BaHUE MMPUPOTHBIX PECYPCOBY, BKITFOYALT:

5.2.1 Oédopyoosanue, Heobxooumoe 8 oopazosamenbHOM npoyecce:

- Ilapk 0bopyoosanus 0 MOHUMOPUHSA COCMOAHUS OKPYIICAtOueli cpeobl.

nonomeTp-pH Metp Dxotect - 2 mT; aBTocemiiep (dekep pH); uHbpakpacHbIil aHann3a-
top HedrenpoaykroB, xkupoB, [IAB Ku-2M; razoananuzarop nepeHocHou «Komerta-4»; ¢o-
tokosopumerp KOK-2; poromerp KDK-3; nonomerp; xomriekt cnekrpomerpa UK-dypswe; yc-
TAHOBKH >KHJIKOCTHOM 3KCTpakIuu opraHndeckux coeauHenuii; Jkorect BIIK-2000, cnektpo-
METp aTOMHO-aICOPOIIMOHHBIN.

- Obopyoosanue 0151 cunmesa u NOO2OMOBKU 00PA3YO8 MAMePUANO8.
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BECHI AJIGKTPOHHBbIC TexHuWYeckue u aHanutuueckue GR-200 - 2 mr, Wgas 220/C/2..
AR5120 , u ap.; Becol nabopatopusie. Texuudeckue (Ek600i); yapTpasBykoBas BaHHA; TUIJIH
KopyHa0BbIe 00beMoM 10 - 500 mur; Turimm mamoTHble 00beMoMm 500 - 1000 mur; XxuMHuUYecKast
nocyzaa apdopoBasi; XUMHUUYECKasi MOCYAa CTEKJISHHAsS; BBITSDKHbIE HIKa(dbl; BUOPOCTOJNBI; CY-
MIUJIbHBIE MKaQBI - 3 mT., akBaauctuarop3-10

- Ilpubopvr u obopyoosanue 011 UCCIEO08AHUL CBA3AHHLIX C MEEPOLIMU OMXOO0AMU
npouU3600Cma:

MEIIAJIKK MarHuTHbIe ¢ HarpeBoM u 6e3 (MSH-300, I19-8100 u ap); meysr BakyymHas;
npecc pyunoit ruapasmudeckuii [TPT" 400; npece ¢popma; uentpudyru OITH-8 u [1-3-418; ycra-
HOBKa CHHTE3a KOAaryJsHTOB M3 OTXOJOB; YCTaHOBKA MUPOJIHM3a OTXOJOB; Meyd MydeiabHbIe C
AIIEKTPOHArPEBOM - 2 HIT; MUKpOCKOM ¢ ¢oToracaakon X 100.

- Ilpubopwl u 0bopydosanue 0Jisi NPOBeOeHUs: NPOYECCO8 OYUCIKU 800bL U 2A308.

CTEH]] OTCTOMHMK TOHKOCJIONHBIN; cTeH (oTanuu (31eKTpodaoTanuy U HaOpHOU
duorarun), GUIBTPAMOHHBIA CTeH, JabopaTtopHblit duokynstop Velp-4, ycraHoBKa CHHTE3a
AIIEKTPOXUMUYECKUX OKUCIIUTEINCH; yCTaHOBKa 030HMpOBaHUsI AM-1; ycTaHOBKa yiabTpaduoie-
TOBOT0 00€33apakKMBaHMs U OYUCTKU BOJbI; CTEH OYMCTKU BO3yXa OT OPraHUYECKHX COEIMHE-
HUI; YCTaHOBKA AJIEKTPOKOATYJISIHH; CTEH/I COPOIIMOHHON OYMCTKH BOBI; CTEH]] OYMCTKH BOBI
ot [TAB.

5.2.2 Yuebno-naznaousie nocoousn:

KoMmriekTsl miakaToB K  JEKIHMOHHBIM  Kypcam; 0Opaslbl  OTXOJIOB TOpHO-
000TaTHTENBHBIX MMPOU3BOJICTB; KOMIBIOTEPHBIC MPOrPAMMBI IO O0YUYSHHIO pacdeTaM IUIaTeKen
3a HEraTUBHOE BO3JCHCTBHE Ha OKPYXKAIOIIYI0 MPUPOJHYIO CpENy, pacdyery IOMYyCTHMBIX
BBIOPOCOB U COPOCOB.

5.2.3 Komnsromepul, UHpOPpMaAYUOHHO-MENEKOMMYHUKAUUOHHDBLE cemu,
annapamuo-npocpammHsle u ayouo8usyaibHvle cpeocmea:

IlepcoHanbHble KOMIBIOTEPBI, YKOMILIEKTOBaHHbIE mpourpeBarensimu CD u DVD,
OpPUHTEpAaMH W TPOTPAMMHBIMH  CPEICTBAMH; TPOEKTOPBI; OKPaHbl, ayTUTOPHHA  CO
CTallMOHAPHBIMHU KOMILIEKCAMH O0TOOpaxKeHHs1 MUH(OPMAIMH C JIF0OOTO 3JIEKTPOHHOTO HOCUTEIS;
WEB-kameps1; 1udpoBoii ¢oroannapar; KONHWPOBAJIbHBIE almaparbl; JIOKaJbHAas CEThb C
BbIX0JI0M B MHTEpHET.

5.2.4 Ileuammnvie u 3nekmponnsie 00pazosamevrbvle U UHPOPMAUUOHHDLE PECYPCHL:

HNHpopManlMoOHHO-METOIMYECKHE MaTepuanbl: ydyeOHble MocoOus MO JUCHMILIMHAM
BapUaTUBHOW YacTH TMPOTPAMMbI; METOJUYECKHE PEKOMEHJAIMU K TPAKTUYECKUM 3aHATHUSIM;
pa3faToyHbli MaTepual K JIEKIMOHHBIM KypcaM; HH)KEHEPHO-IKOJOTHYECKUE CIPAaBOYHBIE
W3JIAHUST; DJIEKTPOHHBIE TPE3EHTAMH K pa3/iesiaM JIEKITMOHHBIX KYPCOB.

5.3 YueOHo-MeTOANYECKOE 00eciedeHHEe

Jlnst peannzaliuil OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl MOATOTOBKU MO MpOTrpaMMe
OakamaBpuata mo HamnpasieHuto 18.03.02 Duepro- m pecypcocOeperarmoime MPOIECCH B
XUMHUYECKON TEXHOJIOTHH, HeYTEXUMUH M OMOTEXHOJOrHH, Mpodpmib «OXpaHa OKpYKarolleH
cpedpl W palOHAIBHOE WCIOJIB30BAHWE NPUPOJHBIX PECYPCOB» HCHOIB3YIOTCS (OHIBI
yueOHOI, yueOHO-METOIMUECKOM, HAyYHOH, NepUOINYeCcKOil HayYHO-TEXHUUECKOM JTUTepaTyphl
Nndpopmannonno-6udanoreunoro menrpa (UBL) PXTY um. . U. MenneneeBa u xadenp,
YYaCTBYIOIIMX B Peaiu3allii IPOrPaMMBL.

Nudopmannonno-6udmunoreynsii nentp PXTY um. [I. 1. MenneneeBa obecrieunBaer
UHPOPMALIMOHHYIO  TMOJJIEPKKY  pealu3allid  MPOrpaMMbl,  COACUCTBYET  IOATOTOBKE
BBICOKOKBATM()UITUPOBAHHBIX ~ CIIEMAIIMCTOB, COBEPIICHCTBOBAHHWIO y4eOHOTO Tporecca,
HAyYHO-UCCIIEIOBATENILCKONH PabOThI, CIIOCOOCTBYET Pa3BUTHIO MPO(ECCHOHATBLHOU KYIbTYPHI
OyIlylIero crenuaiicTa.

WBL] yHuBepcurera obecreunBaeT OOYyYarOIIMXCsI OCHOBHOW Yy4eOHOH, y4eOHO-
METOJMYECKOM W HAyYHOH JIUTEepaTypo, HEOOXOAMMOW ISl peanu3allid M Ka4eCTBEHHOTO
OCBOCHMS OOyUaIONIMMUCS TI0 IporpaMMe OakajgaBpuaTa 00pa3oBaTelIbHOIO Mpoliecca Mo BCeM
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JUCLMIUIMHAM  OCHOBHOM  00pa3oBaTeNbHOM MpOorpaMMmbl TMOATOTOBKM — OakajaBpOB IO
HarnpasieHuto 18.03.02 Duepro- u pecypcocOeperaronye mpouecchl B XAMUYECKON TEXHOJIOTHH,
HepTexumMun U OmorexHosorud, npoduib «OxpaHa OKpYXKaloMIeH Cpeasl U palloHAIbHOE
UCTIOJIB30BaHUE MPUPOTHBIX PECYPCOBY

O6muit 06sem MmHOTOOTpacieBoro ¢ponma MBI va 01.09.2017 cocraBnser 1 696 322 3k3.

@®onyx yyeOHOUW M y4eOHO-METOIUYECKOH JHMTEpaTyphl YKOMIUIEKTOBAH TEYATHBIMH
U3JaHUAMH U3 pacueTa He MeHee 50 HK3eMIUISIPOB KaXI0T0 U3 U3JaHUH OCHOBHOW JIMTEPATYPHI,
MEePEUYNCICHHON B pabodyux mporpaMmax AWCHHUIUIMH (MOIYyJIeH), MpaKTHK, U HE MeHee 25
AK3EMILISIPOB JIOMOIHUTEIbHOM muTepaTypsl Ha 100 oOy4daromuxcs.

@®oH JONOTHHUTENBHOW JIMTEPATyphl BKIKOYAET IOMHMO YYE€OHOH JIUTEpaTyphI
oUIANIbHBIC, CIPABOYHO-OMOIHMOTpaduIecKre, CHEIUATM3HPOBAHHBIE OTCYECTBCHHBIE U
3apyOeKHbIE IEPHOAMUSCKUE U UHPOPMAIIMOHHBIC U3IaHUS.

NudpopmaninoHHO-OMOMUOTEUHBI  IIEHTP OOECIIeYHBAET CaMOCTOSTEIbHYIO paboTy
o0y4aromuxcsi B YUTAIBHBIX 3ajlaX, TPEJAOCTaBIsAs IIMPOKUHA BBIOOP JIUTEPATYpHl TI0
aKTyaJbHBIM HANpaBJICHUSAM, a TakKe 00ecHeumBaeT AOCTYH K MpodecCHOHATbHBIM 0a3zam
JAHHBIX, HTHOOPMAI[IOHHBIM, CITPABOYHBIM U TIOUCKOBBIM CUCTEMAaM.

Kaxnprii oOyuarommuiicsi obecriedeH CBOOOIHBIM JOCTYIIOM U3 JIF000H TOYKH, B KOTOPOH
uMeeTcsl JocTyn K cetu VHTepHer, K 3neKTpoHHO-OuOnmoreunoit cucreme (OBC)
YHuUBepcuTeTa, KOTOpas COACPKHUT pa3IMYHbIe H3JaHUS [0 OCHOBHBIM H3Yy4aeMbIM
JUCIUTUTMHAM ¥ C)OPMHUPOBaHA 110 COTJIACOBAHUIO C MPaBOOOIAIaTesIMU YIeOHOH U y4eOHO-
METOAMYECKOHN JINTEPaTyPHI.

Jnss  Oojee  TOJHOTO M OINEPAaTUBHOIO  CIPAaBOYHO-OMOIMoOrpaduyeckoro u
uH(popmalmoHHoro oocimyxkuBanuss B MBI peann3oBaHa TeXHOJOTUS AJIEKTPOHHOW TOCTABKHU

JAOKYMCHTOB.

JIEKTPOHHBbIC HH(OPMAIIMOHHBIE PeCYPChI, HCIIOJIb3yeMble B IIponecce 00y4eHHust

«3maTenscTBO «JIaHbY,
noroBop Ne0917 ot 26.09.2016
T.
Ccpika Ha caiit ObC —
http://e.lanbook.com
Cymma norosopa — 45000-00
10 25.09.2017 r.
KomndgecTBo KatoueH -
JOCTYII JUISIBCEX
nonn3oBateneit PXTY ¢
0000 KOMITBIOTEPA.

Ne ONEeKTPOHHBIN PexkBu3uThl 10roBopa (Homep, XapakTepucTuka OuOJINOTEYHOTO
pecypc JlaTa 3aKJIF0YEHHUs, CPOK ¢doHIa, JOCTYH K KOTOPOMY
NEICTBUS), CChIJIKA HA CAMT [IPEOCTaBIIAETCSA JOTOBOPOM
9BC, cymma norosopa,
KOJIMYECTBO KIIKOYEHN
1 9BbC «Jlanb» [IpuHanIeXHOCTD - CTOPOHHSISL | DNEKTPOHHO-OMOINOTEYHass  CHCTEMa
PexBusutel norosopa - OO0 U3aTENbCTBA "Jlanp" —pecypc,

BKJIIOYAIOIIUHI B ce0sl KaK 3JEKTPOHHBIE
BEPCUM KHUI BEIYIIUX M3aTEIbCTB
y4eOHO 1 Hay4yHOI uTeparypsl (B TOM
YHClie YHUBEPCUTETCKUX M3AATEIbCTB),
TaK u DIIEKTPOHHBIE BEPCHUU
MEePUOUYECKHUX U3IaHuI 1o
pa3nuuHbIM  obsacTsM  3HaHud. OBC
«JIAHb» MIPEAOCTABIISIET
I10JIb30BATEISM MOOHIIBHOE
npunoxenue s 10S um Android, B
KOTOPBIX HMHTEIPUPOBaHbI OECIUIaTHbIC
CEpBHUCHI JJIi HE3pAYUX CTYAECHTOB U
CHUHTE3ATOp PEUH.
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http://e.lanbook.com/

DJIEKTPOHHO - [IpunanyiexxHOCTD — DNEeKTPOHHBIC BEPCUH YICOHBIX U
OoubnuoreyHas cobctBennas PXTYVY. HayuyHbIX u31anuil asropos PXTVY no
cuctemallbI] Cchuika Ha cat ObC — Bcem OOIL.
PXTY nm. http://lib.muctr.ru/
AN .MenneneeBa | Jloctymnais nmoias3oBaTenei
(na 6aze AUBC PXTY c¢ mo00ro koMmbroTepa.
«HpOucy)
HNndopmanmonno | [IpunamiexHOCTh CTOPOHHSSA. | DJEKTpoHHas OubinoTexa
-CIIpaBOYHas PexBusutel forosopa ~O00 HOPMAaTUBHO-TEXHUYECKUX U3JIaHUN.
cucreMa «HHDPOPMIIPOEKT»,noroBo | Coxepxut 6onee 40000 HarmoHaIbHBIX
«TEXOKCIIEPT | p Ne 165-1126/mot1 O1MmapTta cranaproB u ap. HT/I.
» «Hopmbl, 2017 r.432240-00Ccplnka Ha
MpaBuIIa, caiit ObC —
CTaH/IapThI http://reforma.kodeks.ru/refor
Poccuny. ma/
o 31.12.2017 r.
KonnuectBo kiroueit — 5
JULEH3UN + JIOKaJIbHbBIN
JnocTyn ¢ KoMnsrorepos MBI
DneKTpoHHAas [IpuHaAIEKHOCTH — CTOPOHHSS B OB/l noctymHbl 37E€KTPOHHBIE
oubnmmorexa PexBusutel norosopa —PI'b, Bepcun  aumcceprauuii  Poccuiickon
JccepTarui noroBopNe 095/04/0-158 ot lNocynapctBenHO OMOIHOTEKHU:
(BBM). 29.09.2017 r. Cymma noroBopa | ¢ 1998 roma — mo cCHeNHaIbHOCTSM:
- 299130-00 "JKOHOMHUYECKHE HayKu',
Ccpuika Ha caiit 9bC — "FOpuanueckue Hayku'",
http://diss.rsl.ru/ "Tleqaroruyeckue HayKH" u
Jo0 31.06.2018 r. "Ilcuxonornueckue HayKu'";
KomnuectBo xinroueit — 10 C 2004 roma - 10 BCEM
TUIEH3UH +(JIOKaTbHBIN CHELUATBHOCTSM, KPOME MEAMIUHBI U
nocrtyn u pacrnieyatkas UBIl). | dapmanuu;
¢ 2007 roma @ - o  BCEM
CHEIUATBLHOCTSM, BKJIIOYast pabOThI 1O
MeJMIMHE U hapMallnu.
N3narenscTBO [IpunagnexxHocts — ctopoHHsisi | Komneknuss — KypHajloB 1O BCEM
Wiley Horosop ¢ PODU —6/m (kax o0macTsiM 3HaHWH, B TOM YHCIE
TPaHTOIeP>KATEIH ) U3BECTHBIE JKypHAIbl 10  XHMHH,
[Tncemo PODU Ne 779 ot MAaTepUAIIOBEACHUIO, B3pbIBYATHIM
16.09.2016 BEILIECTBAM H JIp.
KonnuecTBo kitouent - 1ocTyn
1 ntonb3oBaresied PXTY 1o
ip-agpecaM HEOTpaHHYCH.
http://onlinelibrary.wiley.com/
10 31.12.2017 r.
DIIEKTPOHHBIE - [TonHoTekcToBas KOJUIEKIUS
pecypchl [IpuHa IeKHOCTD — CTOPOHHSS | DJIEKTPOHHBIX )KYPHAJIOB M3aTElIbCTBA
U3/1aTENbCTBA Horosop ¢ PODU —6/m (kax Springer 1O pa3nIMYHBIM  OTPACIsIM

SpringerNature

TPAHTOIEPIKATEIIN )

ITucemo PODU Ne 779
0116.09.2016

KonunuecTBo kimroueit - toctyn
g monb3oBareiied PXTY 1o
Ip-agpecaM HeOrpaHHYCH.

3HAHUM.

- [TonHoTekcToBbIe 85 KypHAJIOB
Nature Publishing Group

- Komnexmus Hay4HbIX
MIPOTOKOJIOB IO PA3JIMYHBIM OTPACISIM
3HaHuil Springer Protocols
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http://lib.muctr.ru/
http://reforma.kodeks.ru/reforma/
http://reforma.kodeks.ru/reforma/
http://diss.rsl.ru/
http://onlinelibrary.wiley.com/

http://link.springer.com/

1o 31.12.2017 r.

- Konnexnus Hay4YHBIX
MaTepuaioB B OOJIACTH (U3UIECKUX
HAyK U  UHXUHUpUHTA  Springer
Materials  (The Landolt-Bornstein
Database)

- ITonHbIl OOCTYII K CTATHYECKUM
u JUHAMHAYECKUM CIIPaBOYHBIM
W3JIAaHUSM TI0 JTF000H Teme

- PedeparuBHas 6a3za maHHBIX IO
YUCTOM W MPUKIATHOM MaTeMaTHKe

ZbMATH

7 Royal Society of | [Ipunamiexnocts — croponssist | Koyuiekuust Bkiarouaer 44 KypHaia.
Chemistry JloroBop ¢ PODU —6/m (kak TemaTuka:opraHudeckas,
(Koponesckoe TPAHTOIEPKATEIIN ) aHATUTHYCCKas, (QU3NYECKas XHUMHS,
XHUMHYECKOE ITucemo PODOU Ne 779 OHMOXUMHUS, AIICKTPOXUMHSI,
0011eCTBO 0116.09.2016 XUMUYECKUE TEXHOJIOTHH.

KonunuecTBo kitouent - 1ocTyn
qutst mose3oBarened PXTY no
ip-agpecaM HEOTrpaHHUCH.
http://pubs.rsc.org/

no 31.12.2017 r.

8 9bC «HayuHo- [IpuHaIeKHOCTh — CTOPOHHSAS | DJIEKTPOHHBIEBEPCUN IEPUOANUECKUX U
JIEKTPOHHAs PexBusutel forosopa 000 HENEePUOANYECKUX U3TaHUHN TIO
oubnmmorexa «PYH3Bby, noroop Ne SU-28- | pa3nu4HbIM OTpaciisiM HAYKH
eLibrary.ruy. 11/20116-3 ot 26.12.16 .

Ccplika Ha calT —
http://elibrary.ru

Cymma noroopa -833 935-40
KonnyectBo kitoueit - nocryn
qutst mosp3oBarened PXTY nmo
ip-azipecaM HeOrpaHUYCH

1o 31.12.2017 r.

9 QUESTEL [Ipunannexxuocts — ctoponHsas | ORBIT ABIIAETCS r7100aIbHBIM

ORBIT PexBU3NTHICYONUIIEH3NOHHOTO | OTIEPATUBHO OOHOBIISIEMBIM MAaTEHTHBIM
norosopa —['TIHTB Poccun, IIOPTAJIOM, MO3BOJISIOIIM
Jorosop NeQUESTEL /130 oT | oCYIIECTBISATh OUCK B MEPEYHE 3a5IBOK
09 siuBaps 2017 rona. Ha IMaTeHTHI, MTOJTYyYEHHBIX,
Ccblka Ha caT — MPUOJIU3UTENBHO, 80-nmaTeHTHBIMH
http://www.questel.orbit.com YUPEXKACHUSMH B Pa3IMYHBIX CTpaHax
KonmyecTBo Kitoueif - TOCTylm | MUpa U MPEIOCTABICHHBIX TPAHTOB.
1 tonb3oBaresie PXTY 1o
ip-agpecaM HeOrpaHHUCH
10 31.12.2017 r.

10 | American [IpunaniexxHOCTh — Komtekuusi>kypHanoB 1Mo XUMHHA U
Chemical Society | croponHsist XUMHYecKoi TexHonorunCore

PexkBU3NTHICYOIUIIEH3NOHHOTO
norosopa —['TIHTB Poccun,
Jorosop Ne ACS /130 ot
01.03.2017 r.

CchllIKa Ha caT —
http://www.acs.org/content/acs
/en.html

+u3garenscrBa American Chemical
Society
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http://link.springer.com/
http://pubs.rsc.org/
http://elibrary.ru/
http://www.questel.orbit.com/
http://www.acs.org/content/acs/en.html
http://www.acs.org/content/acs/en.html

KonnuecTBo kiroueit - noctyn
11 rmonb3oBareiied PXTY 1o
ip-aapecam HeOrpaHHUYEH

mo 31.12.2017 r.

11 [IpunaanexxHocTh — cTOpoHH:AA | KoyekuspkypHanoB M0 TEXHUYECKUM
Americaninstitute | PekBU3UTHICYOIMIICH3HOHHOTO | U €CTECTBCHHBIM HayKaM HM3/IaTelIbCTBA
of Physics (AIP) | norosopa —I'TIHTB Poccun, AMEpPUKAaHCKOTO HHCTHTYyTa (U3UKH

Horosop Ne Science /130 ot (AIP)
01.04.2017 r.

Ccbuika Ha cailT —
http://scitation.aip.org/

KommuecTBo Kito4en - 10CTyI

1 nmonb3oBareiied PXTY 1o
ip-agpecaM HeOrpaHUUCH

mo 31.12.2017 r.

12 | Science — [MpuHaIeKHOCTh — CTOPOHHSISL | SCIENCE — OJIMH U3 CaMbIX
HaY4HBIIDKypHall | PeKBU3UTHICYOIUIIEH3MOHHOIO | aBTOPUTETHBIX AMEPUKAHCKUX HAy4HO-
(anexTponnasBep | norosopa —['TIHTB Poccun, NONYJISAPHBIX KypHainoB. HoBoctn
custHay4yHO#Oa3el | JoroBop Ne Science /130 ot HAyKU U TEXHUKHU, IEPEIOBbIE
naHHeIxSCIENCE | 01.08.2017 1. TEXHOJIOTHH, TOCTHXKSHHS TIporpecca,
ONLINE- Ccbuika Ha cailT — 00CYX/IeHUE aKTyaJIbHBIX NPO0JIEM U
SCIENCE NOW) | http://www.sciencemag.org/ MHOTO€ JIpyroe.

KoMnanuu The KonnyectBo kitoueit - nocryn

American st nonp3oBareneid PXTY no

Accociation for ip-azipecaM HeOrpaHUYCH

Advancement of | 10 31.12.2017 1.

Science

13 | Scopus [TpuHaaeXHOCTD CTOPOHHSIST | MyJIbTHIUCIUTUTMHAPHAS

PexBusnTel forosopa — pedepaTrBHas 1 HaAyKOMETpUUECKas
I'TIHTB, cybnuiieH3nOHHBIH 0asza mauaeixusaarenbctsa ELSEVIER
noroBopNe Scopus/076 ot
20.06.2016 1.
Ccpuika Ha cailT —
http://www.scopus.com.
KonnuecTBo kimrouen - 1octyn
quts mosp3oBarened PXTY nmo
ip-agpecaM HeOrpaHUUYCH
10 31.12.2017 r.

14 | Pecypch [IpuHanne:xHOCTh CTOPOHHASA | OTKPBIT JOCTYI K pecypcam:
MeXIyHapoaHOH | PekBU3UTHI JOoroBopa — WEB of SCIENCE - pedepatuBHas u
KOMIIaHUH I'TIHTB, cyOnuieH3uoHHbII HayKoMeTpuueckasi 6a3a JaHHbIX.

ClarivateAnalytic
S

noroBopNeWo0S/1035 ot
01.04.2017 r.

CcrlIKa Ha caiiT —
http://apps.webofknowledge.co
m/WQOS_GeneralSearch_input.
do?product=WOS&search_mo
de=GeneralSearch&SID=R1lj2
TUYmdd7bUatOlJ&preference
sSaved=

KonuuectBo kitoyeit - qoctyn
g monb3oBarenied PXTY 1o

MEDLINE - pedepatuBHas 6a3za
JAHHBIX 10 MEJIUIIHE.
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ip-aapecam HeOrpaHUYEH
10 31.12.2017 r.

15

CrnpaBouHo- [TpunannexxHocts croponHsisi | ['apant — CIIPaBOYHO-TIPaBOBast
npaBoBasicucteMa | PekBusuthl gjorosopa- Ne31- cucTema 1o 3aKOHOJATENIbCTBY
“I"'apanT» 393y-223/2015 ot 01.06.2017r. | Poccuiickoit denepanuu.

CchlIka Ha caiT —
http://www.garant.ru/

Cymma norosopa -512000-00
KonnuecTBo kiroueit - foctyn
11 rmonb3oBareiied PXTY 1o
ip-agpecam 10 01.06.2018 1.

5.4 KoHTpPOJIb KauecTBa 0CBOEHHsI MPorpaMmMbl 0akanaBpuaTa. OueHo4YHbIe CpeaCcTBA

KoHTposib kauecTBa OCBOEHHUsI NMporpamMmbl OakajlaBpuaTa BKJIIOYAET B ce0S TEKYIIMi
KOHTPOJIb yCIIEBAEMOCTH, MPOMEXKYTOUYHYI0O M UTOrOBYIO (TOCYJapCTBEHHYIO MTOTOBYIO)
aTTECTAIUIO0 00YYaIOIIUXCSI.

Texkymuii KOHTPOJIb yCIIEBAEMOCTH OOECHEUMBAET OICHMBAHHE XOJa OCBOCHHUSA
JUCLUIUIMH M TPOXOXKACHMSI MpPaKTUK, I[POMEKYTOUYHAsl aTTecTalus OOydaroIuxcs —
OIICHMBAHHE TMPOMEKYTOYHBIX U OKOHUYATENBHBIX PE3YyJIbTaTOB OOYYEHHsS MO IUCIUILIMHAM,
MIPOXOKICHUSI IPAKTHUK, BBITIOJIHEHUSI HAYYHBIX UCCIICIOBAHUM.

[lepeueHb OLIEHOYHBIX CPEJICTB BKIIIOUYAIOT: KOHTPOJIbHBIE BOMPOCH M TUIIOBBIE 3a/1aHUs
JUTSL IPAKTUYECKUX 3aHATHM, KOHTPOJIBHBIX paboT, 3a4ETOB U 9K3aMEHOB, IPUMEPHYIO TEMATUKY
pedeparoB, KypCOBBIX pabOT; HHbIE (QOPMBI KOHTPOJS, IO3BOJSIONIME OICHUTHh CTENEHb
chOopMUPOBAHHOCTH KOMITETeHIIMM oOydyatonuxcsi. OIICHOUHBIE CpEACTBA TMPEACTABICHBI B
pabounx mporpammax TUCIHILTUH.

l'ocynapcTBeHHass uTOroBasi aTTecTalus OOydarollerocs SBIsSETCS 00sA3aTeIbHOU U
OCYIIECTBIISIETCS  TOCII€ OCBOEHHUS TMporpaMMbl OakajmaBpuara B IOJTHOM  OObeMe.
['ocynapcTBeHHass WTOroBasi arTecTalus BKIIOYAET TMOATOTOBKY M 3alllUTy BBITYCKHOU
KBAJTM(PHUKAIIMOHHOHN paboThI.

6 PaGouue nporpaMMbl TUCHUILINH
PabGoune nporpaMMbl JUCITUTIINH:
HNHoCTpaHHBIN A3BIK
dunocodus
Hcropus
dusnueckas KyJlbTypa U CIIOPT
Marematuka
Nudopmaruka
®dusuka
OO6m1ast 1 HeOpraHUYECcKask XUMHUS
Opranuyveckasi XuMus
10. dusznveckast XuMus
11. KonmongHast XuMust
12. AHamuTudeckast XUMUsS U PU3NKO-XUMHUISCKUE METO B aHAIA3a
13. UnxenepHas rpadpuka
14. Be3omacHOCTE KU3HENEATEIHLHOCTH
15. Tlporiecch! u anmaparbl XUMHUYECKOW TEXHOJIOTUI
16. O0miast xuMuYeCcKast TEXHOJIOTHS
17. Cuctemsl ynpaBieHHs] XUMUKO-TEXHOJIOTHYECKUMH POLIECCAMU
18. OcHOBBI 5KOHOMHKH W YIPABJICHHSI IIPOU3BOICTBOM
19.TlpaBoBefieHrE B OXpaHE OKpPYXKAMOIIEW Cpeasl W PAIMOHATBLHOM UCIOIb30BAHUU
MIPUPOJIHBIX PECYPCOB

CoNoOARWNE
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20.

21.
22.

23.

24.
25.
26.

217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.

43.

44,

45.
46.
47.

48.

49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

Teopus BEpOSATHOCTEN U MaTeMaTU4YeCKasl CTATUCTUKA B OXPAHE OKPYXKalOLEH Cpelbl U
paluMOHAIBHOM HUCIIOJIb30BAHUH NPUPOJIHBIX PECYPCOB

HaueprarenbHas reomerpus

MartepuanoBeneHue W 3alldTa OT KOPPO3UHU [UIsl DHEPro- M pecypcocOeperaronmx
MPOLECCOB XUMUYECKOW TEXHOJIOTUH

MopenupoBaHue XHMHKO-TEXHOJIOTMYECKUX TPOLECCOB Il OXpaHbl OKPYKAKOIIEH
Cpelbl ¥ PALMOHAIIBHOTIO UCIIOJIB30BAaHUS IIPUPOIHBIX PECYPCOB

Opranudeckasi XuMus U IPOOJIEMbI OKPYXKAIOIIEeH cpeibl

JIabopaTopHBIi MPAKTUKYM 110 OPTAaHHYECKON XUMUHU

JlaGoparopHble paboThl MO (U3MYECKON XHWMHUU TPOLECCOB C HCIOJIb30BAHUEM
IIPUPOJHBIX PECYPCOB

JIaGopaTopHbIil MPaKTUKYM MO IMpOLEeccaM U alaparaM XMMHYECKOH TEXHOJIOTUU
[IpoekTrpoBaHue IPOLIECCOB U ANIIapaTOB XMMUYECKON TEXHOJIOIUU

DNEKTPOTEXHUKA U TPOMBIIICHHAS 3JIEKTPOHUKA

OO61was ’KoJI0THA

OCHOBBI TOKCUKOJIOTUU

[IpomblInIeHHAs YKOIOTUSI OCHOBHBIX XMMUYECKUX IIPOU3BOJICTB

TexHMKa 3aIUTHI OKPYXKAIOLIEH Cpeibl

DKOHOMMKA ¥ IPOTHO3UPOBAHUE IPOMBILUIEHHOTO PUPOIOII0Ib30BAHUS

OcHOBBI MUKPOOHOJIOTUU U OUOTEXHOJIOTUU

DKOJOTU4YECKHIT MOHUTOPUHT

XUMHS OKpYXkarolen cpeabl

DNEeKTUBHbIE TUCLUIUIMHBI 110 PU3NYECKON KYIbTYPE U CLIOPTY

PU3HKO-XMMHUUYECKHE OCHOBBI IPOLIECCOB C UCIOJIb30BAHUEM ITPUPOJHBIX PECYPCOB
XHUMHYECKasi KHHETHKA OCHOBHBIX IIPOLIECOB € UCIIOJIB30BAHUEM IIPUPOJIHBIX PECYPCOB
WNHcTpyMEeHTalIBHBIE METOABI XMMHYECKOIO aHalIM3a B OXPAaHE OKPYKAIOIIEH Cpenbl U
palMOHAIBbHOM MCIOJIb30BAHUH IIPUPOJHBIX PECYPCOB

JIOTIOJIHUTENBHBIE TJIaBBl AHAIWTUYECKOM XHMHH B OXpaHE OKpYKAIOIIEH cpenbl U
palMOHAIBbHOM MCIOJIBb30BAHUH IIPUPOJHBIX PECYPCOB

BreruncnuTenbHas MaTemMaTHKa JUIsl OXpaHbl OKPYXKaroIleW Cpelbl U PAlMOHAIBHOIO
HCITOJIb30BaHUs IIPUPOIHBIX PECYPCOB

JluckpeTHass MaTeMaTHKa B OXpaHE OKpY)KaoIIed cpeasl M pallOHaIbHOM
HCITOJIb30BAaHNUH ITPUPOJHBIX PECYPCOB

OCHOBBI MEHEIKMEHTA U MAPKETHHTA

OCHOBBI TEXHUYECKOT'O PETYJIIMPOBAHMS U YIIPABIECHUS KaYECTBOM

IIpuknanHas MexaHUKa B OXpaHE OKPYXKAIOIIEH CPebl U PallMOHAIBHOM HCIIOJIb30BAHNN
MIPUPOJHBIX PECYPCOB

TexHnueckass MexaHMKa B OXpaHE OKpYXaloUlel cpeasl M PalMOHAIBHOM
HCITOJIb30BAaHNHU ITPUPOJHBIX PECYPCOB

buonorus

OKoJorus

Hayxwu o 3emiie

I'eoskonorus

buoxumus

buonornueckas xumus

CoBpeMeHHbIE METO/Ibl TTOUCKA M 00pabOTKH HayYHO-TEXHUYECKOH HH(popMauu
WNHudopmaniioHHble TEXHOJIOTH B XMMHUH

OCHOBBI IPOEKTUPOBAHUS U IKOJIOTUYECKAs IKCIIEPTU3A

O1nieHKa BO3JICHCTBUA Ha OKPYKAIOIIYIO CPEY

Meroasl XUMUYECKOTO MOHUTOPUHTA OKPYXKAIOLEH CPEIbl

MeTo/1bl OIIEHKHU KaueCcTBa OKPYKaIOIIEe Cpeibl

TexHon0rnn MUHMMHU3alUHA aHTPOIIOTEHHOT'O BO3IEUCTBHS Ha OKPYXKAIOLLYIO CPELy
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62. MeTo bl OUMCTKH CTOYHBIX BOJI M Ta30BO3YIITHBIX BEIOPOCOB
63. [lepeBoa Hay4HO-TEXHUYECKOW JTUTEPATYPHI

64. I'paxxianckas 3anTa B Ype3BBIYAHHBIX CUTYaLUAX

65. BBeneHue B MaTeMaTUKy

66. TeopeTnueckrue OCHOBBI XUMUU

Paboune nporpaMMbl MPaKTHK:
1.IIpakTrKa 10 MOJYy4YEHUIO MEPBUYHBIX MPOPECCHOHATFHBIX YMEHUN U HABBIKOB
2.IlpakTika TO TOJYYEHUIO NPOPECCHOHATBHBIX YMEHHH W OmbITa Npo(hecCHOHAIbHOM
paboThI
3.IIpexuriaoMHas paKTHUKa

Pabouas nporpamma:
Hay4Ho-Hccie1oBaTenbckoi paboThl

Pabouas nporpamMma
[ocynapcTBEeHHON UTOTOBOM aTTecTayy (3alluTa BBITYCKHON KBATU(PUKAIIMOHHON pabOThI)

Bxomsammx B OOIl mo wanpaenenuto moaroroBku 18.03.02 DHepro- u pecypcocOeperarorime
IPOIECChl B XUMHUYECKOW TEXHOJIOTUH, HehTeXUMUM M OuoTexHosoruu, mnpoduiab «Oxpana
OKpY’KaloIIeH Cpe/ibl U PalMOHAIBHOE HCIIOIB30BaHUE MPHUPOIHBIX PECYPCOBY, BBIMOJIHECHBI B
BUJIC OT/ICNIbHBIX IOKYMEHTOB, SIBJISFOLIUXCSI HEOTheMJIeMoii YacThio ganHoi OOII.

7 OueHOYHbIe MATEPHAJIBI

OrneHOYHBIC MaTepUAITBI TIO TUCITUTUIMHAM:
1.MHOoCTpaHHBbIH A3bIK
2.0Ounocodus
3.Uctopus
4.Dusnueckas KyJlIbTypa U CIIOPT
5.Maremartuka
6.Muadopmarnka
7.®du3uka
8.00mast 1 HeoOpraHUYECKask XUMUS
9.0prannyeckasi XUMHUS
10.Dusnueckass XUMHUS
11.Komnouanasa XuMus
12. AramuTrdeckast XuMus ¥ PU3UKO-XUMHUYECKUE METOBI aHATA3a
13.UnxenepHas rpaduxa
14 .Be3onacHOCTb XKU3HEAEITEILHOCTH
15.TIpotecchl u anmapaTbl XUMHYECKON TEXHOJIOTHHI
16.001as xuMuyecKast TEXHOJIOTHS
17.Cuctemsbl yripaBieHUsS XUMUKO-TEXHOJIOTUIECKIUMH MPOIIeCCaMuU
18.OCHOBBI S5KOHOMHKH ¥ YIPABICHUS TIPOU3BOJICTBOM
19.1lpaBoBeieHHE B OXpaHE OKpYXKAIOMIEH Cpeapl W palHOHATBHOM HCHOJIb30BAaHUU
MIPUPOJTHBIX PECYPCOB
20.Teopust BeposiTHOCTEH M MaTeMaTHYecKasl CTATHCTUKA B OXpaHe OKpYKalollel cpelbl U
parroHaIbHOM UCTIOJIB30BAaHUH MIPUPOTHBIX PECYPCOB
21.HauepTrarenbHasi TeOMETPUS
22 .MatepuajioBeICHUEe W 3allliTa OT KOPPO3UH I DHEPro- M PecypcocOeperarommx
MPOLECCOB XUMUYECKOW TEXHOJIOTUHI
23.MogenupoBaHue XUMHKO-TEXHOJOTHYECKMX MPOLECCOB JUIsi OXPaHbl OKpYyXKaroen
CpEeIbl U PAIMOHAIBHOTO UCTIOIB30BAHUS MPUPOTHBIX PECYpPCOB
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24.0Opranuyeckasi XuMUs 1 IpoOJIeMbl OKpYXKaroIlel cpeibl

25.JIabopaTOpHBI MPAKTUKYM IO OPTaHUYECKOM XUMUH

26.J1abopatopHbie pabOThl MO (PHU3UUECKOW XUMHUH TPOIECCOB C HCIOIB30BAHUEM
MPUPOJIHBIX PECYPCOB

27.J1abopaTOpHBII MPAKTHKYM T10 MPOLIECCaM U amaparaM XUMHUYECKOH TeXHOJIOTUI
28.IIpoexTupoBaHre IPOIECCOB U aNNapaTOB XUMUYECKOW TEXHOIOTHH

29.D5eKTpOTeXHUKA U TPOMBIIIIICHHAS JIEKTPOHUKA

30.00mas sxoJiorusg

31.OcHOBBI TOKCHKOJIOTUH

32.I1poMbllIeHHAs SKOJIOTHSI OCHOBHBIX XUMUYECKHX MTPOU3BOJICTB

33.TexHuKa 3alIUTHI OKPYKAIOLIEH Cpe/Ibl

34.OKOHOMUKA U POTHO3UPOBAHKE IPOMBIIIIIEHHOTO MPUPOI0TIOIH30BAHUS

35.0CcHOBBI MUKPOOHOJIOTUU U OMOTEXHOJIOTUN

36.DK0JI0THYEeCKIl MOHUTOPUHT

37.XuMust OKpyKaromen cpebl

38.05eKTUBHBIE AUCHUIUIUHBI IO (PU3NYECKOH KYIbTYpE U CIOPTY

39.Du3HKO-XUMUYECKHE OCHOBBI MTPOIECCOB C UCTIOIB30BAHUEM MPHUPOIHBIX PECYPCOB
40.Xumuueckasi KHHETHKA OCHOBHBIX MPOIIECOB C UCIOIb30BAHUEM MPUPOIAHBIX PECYPCOB

41 . IHCTpyMEHTANIbHBIE METOAbl XMMHUYECKOTO aHallu3a B OXpaHE OKpYXKAaloUled cpelabpl U
paloHaIbHOM UCHIOIB30BAaHUU MPUPOIHBIX PECYPCOB

42 ]J1oTIONHUTENbHBIC TJIaBbl AHATUTHYECKOW XUMHHM B OXpaHE OKpYXKAIOIIeH Cpelabl |
paloHaIbHOM UCIOIB30BAaHUU MPUPOTHBIX PECYPCOB

43.BerynricnuTeNbHas MaTeMaTUKa Il OXPaHbl OKPYKAIOUIEW Cpeasl W PaluOHAIBHOTO
UCIIOJIb30BaHUs IPUPOIHBIX PECYPCOB

44 JluckpeTHass MaTeMaTWKa B OXpaHE OKpYXKAalomed Ccpeabl W PalMOHAIBHOM
UCIIOJIb30BaHUU MTPUPOJTHBIX PECYPCOB

45.0CHOBBI MEHEKMEHTA U MapKETHHTa

46.OCHOBBI TEXHUUECKOTO PETYJIMPOBAHUS U YIPABJICHUS KaUeCTBOM

47 IlpukiagHasi MEXaHUKA B OXpaHe OKPYXKAIOIIEH Cpelbl M PallMOHAIBHOM HCIIOIb30BAaHUH
HNPUPOHBIX PECYPCOB

48.TexHnueckasi MEXaHHKA B OXpaHE OKPY)KAIOIIEH Cpeibl U pallMOHAILHOM UCTIONB30BaHUU
IPUPOHBIX PECYPCOB

49 . Bbuornorus

50.9konorus

51.Hayku o 3emie

52.I'eoskonorus

53.buoxumus

54 . buonoruyeckas XUMHS

55.CoBpeMeHHbIe METO/IbI TOMCKA U 00pabOTKH HAYYHO-TEXHUUYECKOM HHpOopMauu
56.MH(popMaIiIOHHBIE TEXHOJIOTH B XUMHHU

57.OCHOBBI POEKTUPOBAHUS U IKOJIOTHYECKAs KCIIePTH3a

58.01meHKa BO3ACHCTBUS HA OKPYKAIOIIYIO CPEIy

59.MeTo1pI XUMHUYECKOTO MOHHTOPHHTA OKPYKAIOIIEeH CpeIbl

60.MeTo/1bI OLIEHKM KauecTBa OKPY>KatoIei cpe/ibl

61.TexHOJIOTHY MUHHUMH3AITUN AaHTPOIIOTCHHOTO BO3ICHCTBHSI Ha OKPY)KAIOIIIYIO CPEITy

62. MeTobl OUMCTKU CTOYHBIX BOJI M Fa30BO3/IYIIHBIX BEIOPOCOB

63. [lepeBor HAYYHO-TEXHHUECKON JINTEPATYPHI

64.I'paskqaHCcKas 3alIUTa B YpE3BBIYANHBIX CHTYAIUSIX

65. BBenenne B MaTeMaTUKy

66. TeopeTuyeckre OCHOBbI XUMUU

67. IIpakTrKa Mo MOJYYSHHUIO IEPBUYHBIX MTPOPECCUOHATBHBIX YMEHHUI 1 HABBIKOB
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68. IlpakTHka MO MOJIyYECHHIO MPOPECCHOHATBHBIX YMEHHUH W OMbITa NMPO(ecCHOHANTBHOM
paboThI

69. [IpenaurioMHast pakTUKa

70. HayuHo-uccnenoBareinbckas padbora

71. TocynmapcTBeHHON HWTOrOBOM arrecTanuu (3alMTa BBITYCKHOW KBaTU(UKAIMOHHON
paboThI)

Bxomsammx B OOII mo wampasnenuto noarotopku 18.03.02 Duepro- u pecypcocbdeperaroniue
MPOIECCHl B XUMHUYECKOW TEXHOJOTUHU, HEPTEXUMUU U OHOTeXHONornu, mpodpmib «OxpaHa
OKpY’KalolIie Cpe/ibl U PalMOHAIBHOE WCIOIB30BaHUE MPHUPOIHBIX PECYPCOBY, BBITIOJIHEHBI B
BUJIE OTACIBHBIX JOKYMEHTOB, SIBIISIOMINXCSI HEOTheMIieMol 9acThio JanHoi OOII.

8 MeToanyeckue MaTepuaIbl O JUCHHUIIJIMHAM

Metoanyeckue MaTeprabl 0 JUCHUIUIMHAM:
1.MHocTpaHHbI A3bIK
2.Dunocodust
3.Uctopus
4.®duznyeckas KyJabTypa U CIIOpT
5.Matemaruka
6.adopmaruka
7.®Dusuka
8.001m1as 1 HeopraHu4YeCcKass XUMHUS
9.0prannyeckasi XUMHS
10.Dusnueckas XUMHU
11.KomtounmHast XuMust
12. Ananutnyeckas XuMus 1 (U3NKO-XUMHUECKUE METO/Ibl aHATTN3a
13.MmxenepHas rpaduka
14.be3onacHOCTb KHU3HEIEATENTbHOCTH
15.TIpouiecchl u anmnaparbl XUMUYECKON TEXHOJIOTHHI
16.00mmasa xuMuuecKkast TEXHOJIOTHS
17.Cuctemsl ynipaBieHHUs XUMHUKO-TEXHOJOTUYECKHMHU MIPOLIECCaMU
18.0cHOBBI 5KOHOMUKH U yIPaBJIEHUS POU3BOJCTBOM
19.1lpaBoBeieHNEe B OXpaHE OKpYKAIOMIEH CpeAbl W PAlMOHAIHHOM HCIOJIb30BAaHUU
HOPUPOHBIX PECYPCOB
20.Teopust BEpOSITHOCTEH W MaTeMaTHYECKasi CTATHCTHKA B OXPaHE OKPYKAIOIIeH Cpelbl
palMOHAIBHOM HCII0JIb30BaHUH IPUPOIHBIX PECYPCOB
21.HavepTarenbHas TeOMETPHS
22.MatepuanioBe/ieHE M 3allUTa OT KOPPO3MM JJsI SHEPro- U pecypcocOeperarommx
MPOIECCOB XUMUYECKOW TEXHOJIOTUH
23.MonenupoBaHue XUMHMKO-TEXHOJOTHUECKUX MPOIECCOB Uil OXPaHbl OKpY)KarolleH
CpeZibl ¥ PalMOHAIFHOTO MCIIOIB30BaHUS IPHPOTHBIX PECYPCOB
24.0Oprannyeckasi XuMUsi 1 IpoOJIeMbl OKpYKaroleit cpeibl
25.J1abopaTOpHBINA TPAKTHKYM IO OPTaHUIECKON XUMUHU
26.JlabopaTopHble  paboOThl MO (PU3MUECKOM XUMHM IPOLECCOB C HCIOJIb30BaHUEM
NPUPOHBIX PECYPCOB
27.J1abopaTOpHBIil IPaKTHKYM 10 IpOoIeccaM U anmaparaM XUMUYECKOH TEXHOJIOTUU
28.IIpoexTupoBaHue MPOIECCOB H alapaToB XUMHUYECKOH TEXHOIOTUU
29.D5eKTpOTeXHUKA U TPOMBIIIJICHHAS JIEKTPOHUKA
30.00mas sxoorus
31.OCHOBBI TOKCUKOJIOTUU
32.IIpoMbIlUIEHHAs SKOJIOTHs OCHOBHBIX XMMUYECKHX IIPOU3BO/ICTB
33.TexHMKa 3aLTUTHI OKPY>KAIOLIEH Cpe/Ibl
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34.OK0OHOMHKA U TPOTHO3UPOBAHHUE POMBIIIJICHHOTO MTPHPO/IOTIOJIE30BAHUS

35.0CHOBBI MUKPOOHOJIOTHUH U OMOTEXHOJIOTHH

36.9K0I0rH4eCKUi MOHUTOPHHT

37.XuMHS OKpYXKAIOIIEH CpeIbl

38.05eKTuBHBIE AUCIUIUTUHBI IO (PU3NYECKOI KYIbTYpEe U CIIOPTY

39.Du3UKO-XUMHUYECKHE OCHOBBI ITPOLIECCOB C UCIIOIb30BAHUEM NPUPOIHBIX PECYPCOB
40.XuMn4eckas KUHETHKAa OCHOBHBIX MPOIIECOB C HCIIOIB30BaHUEM IPUPOIHBIX PECYPCOB

41 VIHcTpyMeHTalbHbIE METO/bl XMMHYECKOTO aHalli3a B OXPaHE OKpY’Karolled cpelbl U
palOHATIBLHOM HCIIOJIB30BaHUH MTPUPOHBIX PECYPCOB

42 .]J1omoNHUTENbHbIE TJIaBbl AHAJUTHUYECKOW XUMHMM B OXpaHE OKpYXKarolled cpelbl U
palOHAIBLHOM HCIIOJIb30BAaHUH MPUPOIHBIX PECYPCOB

43.BplurcnuTenbHas MaTeMaTHKa JJI OXPaHbl OKpPY)KAIOLIEW cpelabl U PalUOHAIbHOTO
UCTIOJIb30BAaHUS IPUPOIHBIX PECYPCOB

44 JluckperHass MaTeMaTHKa B OXpaHe OKpYyKalolled cpeabl M PalUOHAIbHOM
UCTIOJIb30BaHUM MIPHPOTHBIX PECYPCOB

45.0OCHOBBI MEHEPKMEHTA U MapKeTHHIa

46.OCHOBBI TEXHHUECKOTO PETYIMPOBAHUS M YIIPABJICHUS KAYeCTBOM

47 IlpukinagHas MEXaHUKa B OXpaHe OKpYXKarolled cpelbl U PallMOHAIBHOM HCIIOJIb30BaHUU
IPUPOIHBIX PECYPCOB

48.TexHnueckas MEXaHUKa B OXpaHe OKPY>KaIOLIeH cpesibl U pallMOHAIbHOM UCIOJIb30BAHUU
IPUPOIHBIX PECYPCOB

49.buonorus

50.Oxomnorus

51.Hayku o 3emuie

52.T'eoskomorus

53.buoxumus

54 .buonornyeckas XMMHs

55.CoBpeMeHHbIE METOABI TOUCKA U 00pa0OTKHU HAyYHO-TEXHHUUECKOW HHPOPMALIUU
56.1HpopMaITMOHHBIE TEXHOJIOTH B XUMHUHU

57.0OCHOBBI POEKTUPOBAHUS U IKOJIOTHYECKAsl HKCIIEPTH3a

58.01cHKa BO3/ICHCTBHS HA OKPYKAIOIIYIO CPETy

59.MeTo1pl XMMUYECKOTO MOHUTOPUHTA OKpY KaloIIel cpebl

60.MeTo/IpI OIIEHKH KauecTBa OKPY>KAIOIIEeH Cpe/Ibl

61.TexHOJIOTMY MUHUMH3AIMH aHTPOIIOT€HHOI'0 BO3/IEHCTBHSI HAa OKPYXKAIOILYIO Cpely

62. MeTobl OYHCTKH CTOYHBIX BOJI M TA30BO3/YIIHBIX BEIOPOCOB

63. IlepeBos1 HAYYHO-TEXHUUYECKON JIUTEPATYPhI

64.I'pakaHCKast 3alIUTa B YPE3BBIUYAHHBIX CUTYAIUAX

65. BeeneHue B MaTEMaTUKY

66. TeopeTnyeckne OCHOBBI XUMHUHU

67. IIpakTrKa 1O MOJYYEHUIO NEPBUYHBIX TPOPECCHOHATBHBIX YMEHUI U HABBIKOB

68. IlpakTHka 1O MONyYEHHIO MPOPECCHOHATBHBIX YMEHHU W OMbBITa NMPOo(hecCHOHATBHOM
paboTHI

69. IpexuIioMHasT TPaKTHKA

70. HayuyHno-uccnenoBaresbckas padbota

71. T'ocynapcTBeHHON HTOroBOW arrecTanuu (3amuTa BBITYCKHOM KBaTU(UKALMOHHON
paboThI)

Bxomsammx B OOIl mo HampaBneHuro moAarotoBku moxarotoBku 18.03.02 Duepro- wu
pecypcocOeperaroIiye mporecchl B XUMUYSCKOW TEXHOJIOTUH, He()TEXUMHH W OMOTEXHOJIOTHH,
npoduns «OxpaHa OKpYXKAmOIIeH Cpeapl W palMOHATBHOE HCIIONIB30BAHUE MPHPOIHBIX
PECYPCOBY, BBITOJIHCHBI B BUAC OTACIBHBIX JOKYMEHTOB, SBIISIONIUXCS HEOTHEMIIEMOM YacThIO
mauuour OOII.
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Ipuioxkenust

Mampuya KomnemeHnyuil no HanpaegieHuo N002omosxku mazucmpos 18.03.02 Inepzo- u pecpcocoepezaroujue npoyeccol € XuMu4ecKoil mexHono02uu,
Hegpmexumuu u GuomexHo02uU
npoghuns «Oxpana oKkpyscarouieii cpeovl U payuoHaIbHOEe UCNOIb306AHIE NPUPOOHBIX PECYPCO8»

Oo6menpodec
OOuIeKyIBTYpHBIC CHUOHAJTb- IpodeccronanbpHbIe
HaumenoBanue Komnerenuuu HEIC
— |~ | ™
cC|o|o|OC|OC|OC|OC |0 |OC |||l FIF|IEF|IRFR|IE|IERE|IERIFIEB|IE|lE|E
WNHocTpaHHBIN A3bIK +
Dunocodus + +
Hcropus + +
Pusnyeckas KyJbTypa U CIOPT + +
Maremaruka +
Hudopmaruka +
Dusnka + +
A OO61mas 1 HeopraHu4decKasi XUMHUs + +
;3 Opranudeckasi XUMHUs + | + + +
z dusnueckas XuMus + +
g Konmounnas xumust + +
L%’ AHanuTHuecKasi XUMHA U QU3UKO-XUMUYECKHe + +
METOJIbI aHaJTN3a
WmxenepHas rpaduka + +
be3omacHOCTh KU3HEESTEILHOCTH + + | + + +
[Iporuieccel 1 anmapaThl XUMHUUECKON + + +
TEXHOJIOTUHI
O0mass XuMHUYeCKasi TEXHOJIOTHUS + +
CucteMbl ypaBJIeHUsI XUMHKO- + +
TEXHOJIOTMUYECKUMHU MPOLIeCcCaMu
= OCHOBBI PKOHOMHUKH U YTIPABICHUS + +
g MIPOU3BOJCTBOM
:[-'; E IIpaBoBeneHUE B 0XpaHe OKpY Karouleil cpeabl U
g g PalMOHAIBFHOM MCIOJB30BAaHUHU TPUPOTHBIX + +
§ E pecypcoB _
= ] Teopust BeposTHOCTEH U MaTeMaTHyecKas
E % CTaTHCTHUKA B OXpaHe OKPYKAIOIIEH Cpe/bl 1 + +
§ E paIMoHaIHbHOM MCTIONB30BaHUHU TIPHUPOTHBIX
m s pecypcoB
=
8 Haueprarensnas reomeTpust + + +
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IIpooonicenue mabauysl

HanmenoBanue KOMHeTeHHI/II/I

JHUCUUILIAHBI

OOuIeKyIbTypHBIC

Oo6menpodec

CHOHAJIb-
HBIC

[IpodeccronanpHbIe

OK-1

OK-2

OK-3

OK-4

OK-5

OK-6

OK-7

OK-8

OK-9

OIIK-1

N

OIIK

OIIK-3

IK-1

I1K-2

I1K-3

[K-4

IK-5

IIK-6

[K-7

I1K-8

IK-13

[IK-14

[IK-15

v 1c

BapI/IaTI/IBHaH 4acThb

OO6s3aTenbHbIE JUCUHUITIINHBI

MarepuanoBeieHUE U 3alIUTa OT KOPPO3UU AJIS
SHEPro- U pecypcocdeperaromux mpoIeccoB
XUMHUYECKOHN TEXHOJIOTHHU

MonenupoBaHie XUMUKO-TEXHOJIOTUIECKUX
MIPOIIECCOB VI OXPaHBl OKPY’KaroIei cpesibl 1
PaIMOHATIFHOTO UCIOJIL30BAHUS TPUPOIHBIX

pecypcoB

Opranudeckast XUMHUS ¥ IPOOIIEMBI
OKpY>Karouieil cpeibl

JlaGopaTOpHBIH MPAKTUKYM 110 OpraHUYECKOM
XUMHHU

JlabopaTopHbIe pabOTHI IO GU3NIECKOIN XUMHU
HPOLIECCOB C UCIIOJIb30BAHMEM MIPUPOIHBIX

pecypcoB

JlaGopaTopHBIil MPAKTHUKYM IO IIpoLieccam 1
annapaTaM XUMHYeCKOH TeXHOJIOTHHI

HpOGKTI/IpOBaHI/IG IpoHecCcoB U alrapaToB
XAMUYECKOH TEXHOJIOTHH

3H€KTpOTeXHI/IKa 1 NIPOMBIIIUICHHAA
JJICKTPOHUKA

OO01ast 3K0Ja0Tus

OCHOBBI TOKCHUKOJIOT'HI

HpOMLIIHJ'ICHHaH OKOJIOT'HA OCHOBHBIX
XUMHUYCCKUX MMPONU3BOJACTB

TexHHKa 3alUThl OKPY’KAIOLIEN Cpebl

OKOHOMUKA H ITPOTHO3UPOBAHHE
IIPOMBIIITIEHHOTO IPUPOIONOIb30BaHUS

OCHOBEI MI/IKp06I/IOJ'IOFI/II/I 1 OMOTEXHOJIOTUU

OKOIOTHYEeCKUH MOHUTOPHHT

XuMust OKpY’Karomiei cpebl
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IIpooonicenue mabauysl

HanmenoBanue KOMHeTeHHI/II/I

JMCIUTIIAHEI

OO1eKyIbTypHBIC

Oo6menpod
CHOHAJTb-
HBIC

€C

[Ipodeccronanbhbie

OK-1

OK-2

OK-3

OK-4

OK-5

OK-6

OK-7

OK-8

OK-9

OIIK-1
OIIK-2

OIIK-3

IK-1

I1K-2

I1K-3

TIK-4
TK-5
TK-6
TTK-7
TIK-8

IK-13

TIK-14

TK-15

IIK-16

DJeKTUBHBIE IUCIUTUIUHEI 110 (HU3NYECKOI
KyJlbTYpPE U CIOPTY

JvcuurimHe o
BEIOOpY

PU3UKO-XUMHUECKHUE OCHOBBI IMPOIIECCOB C
WCII0JIb30BaHUEM IPUPOAHBIX PECYPCOB

Xumuyeckass KHHETHKA OCHOBHBIX pouecosB €
HCII0JIb30BAaHUCM NPUPOAHBIX PECYPCOB

WHCcTpyMeHTaIbHBIE METOABI XHMUUECKOTO
aHaIM3a B OXpaHE OKPYXKAIOMIEH cpelpl 1
panoOHAIBLHOM HCIIONb30BAaHUU NTPHPOIHBIX

pecypcoB

BapI/IaTI/IBHaSI 4acThb

JMCIUIUIMHEI 110 BRIGOPY

JlononHuTeNBHBIE TIIaBbl AHATUTHYECKON
XMMHUH B OXpaHe OKpPYXaIoIIel cpelpl 1
panoHaIbLHOM HCIIONIb30BaHUHU MTPUPOIHBIX

pecypcoB

BrruucnurenbHas MaTeMaTukKa JJIA OXpaHbI
OKpY>Karoulei cpeibl ¥ paliMOHaAILHOTO
HCII0JIb30BaHUS IPUPOAHBIX PECYPCOB

JluckpeTHas MaTeMaTHKa B OXpaHe
OKpYXarolleH cpesibl U paliOHAIbHOM
HCII0JIb30BAHUU NPUPOJHBIX PECYPCOB

OCHOBEI MCHCPKMCHTA U MApKCTHUHTa

OCHOBBI TEXHUYECKOTO PETYIUPOBAHUS 1
YIPaBJIEHUs KAYECTBOM

HpI/IKJ'Ia,HHaH MEXaHUKa B OXpaHe 0pr>1<a}0mel71

Cpelsl U palliOHATBHOM HCIOIb30BAHUU
IPUPOAHBIX PECYPCOB

TexHnueckas MeXaHUKa B OXpaHe 0prx<a}0mel71

Cpelsl U palliOHATBHOM HCIOIb30BAHUU
IPUPOAHBIX PECYPCOB

Buonorus

DKOJIOrus
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IIpooonicenue mabauysl

HanmenoBanue Komnerennmu

JMCIUTIIAHEI

OOuIeKyIbTypHBIC

Obmenpodec

CHOHAJIb-
HBIC

[IpodeccronanpHbIe

OK-1

OK-2

OK-3

OK-4

OK-5

OK-6

OK-7

OK-8

OK-9

OIIK-1

N

OIIK

OIIK-3

TK-1

IIK-2

I1K-3

[K-4

IK-5

IK-6

MK-7

K-8

IK-13

IK-14
[K-15

I1K-16

Hayxu o 3emne

I"'eoskomorus

Broxumus

buonornueckast xXumus

+ |+ |+ ]|+

+ |+ |+ +

CoBpeMeHHBIE METOIBI TOUCKA U 00pabOTKH
HayYHO-TEXHHYECKOH HH(pOpMAIN

WudopmManmoHHbIe TEXHOJOIY B XUMUH

OCHOBEI MIPOCKTUPOBAHUA U IKOJIOTHUICCKas
OKCIICPTHU3a

OrnieHkKa BO3JICHCTBUS Ha OKPYKAIOUIYIO CPeay

MeTOI[BI XUMHUYECKOI'0O MOHUTOPUHTA
OKpY>Karolieil cpeJibl

MeTomp! OIICHKH KadecTBA OKPYKAFOIIEH CpeIIbl

TexHOIOrMN MUHUMH3AIUH aHTPOIIOT€HHOTO
BO3JICHCTBHSI HA OKPYXAIOIMIYIO CPeny

MeTo/ 16 OYNCTKH CTOYHBIX BOJ U
ra30BO3AYIIHBIX BEIOPOCOB

[IpakTuku

IIpakTuka 10 MOJIy4E€HUIO IEPBUYHBIX
po¢heCCHOHATBHBIX YMEHUH U HABBIKOB

[IpakTuka 1o moyrydeHnto nmpodeccnoHamTbHbIX
YMEHUH 1 onbITa IPOohECCHOHATHLHON pabOThI

HpeﬂHI/IHHOMHaH MMpaKTUKa

HayuHno-uccrenoBarensckas paboTa

TMA

3amuTa BEITYCKHON KBaJTU(pUKAIIHOHHON
paboTsI

171




DakynbTaTUBbI

Oxonuanue mabauyvl

Obmenpodec
OO1eKyIbTypHBIC CHOHAJIb- [Ipodeccronanbhbie
HBIC

HaumenoBanue Komnerenmun
AMCLIATUTHHEL Flalels|wloeln|o|lo|T |3 T |g|aw|lo|T|(w|lo|n|el I3 (39S

e g2 g g2 2 | BIEIE | 2| |22l eleel

o|lo|loOoO|lO|O|0O|O|O @) S| 3 o) = = = = = = FEIEIEIBEl E| B
HepeBoL[ Hay‘IHO'TeXHH‘{eCKOﬁ nHTepaTprI + +
Fpa)KZ[aHCKaSI 3a1uTa B ‘Ipe3BbI‘IaI>iHBIX + +
CI/ITyaLII/IﬂX
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Hlrane woobpen Yaenwst coneman ey 4 4 Mayeyea A1
lpomoron No | om 31 08,2017 PAEOL'MM yLlEBH b'” nnAH ._ g4

no nporpamme BGakanaspuara

| 180302 |

Dakynemem:
Keanuduvayus Baxanaep I'od navana nodeomoy (no yyeBHoMy ANeny) 2017
[Tpeepamma nodzamogru. axadesmuvsckud Gaxanaapuan Yoebusil 200 2017-2018
Dopma obysenum. Jaovran Obpasoeamensauit cmawdapm — Ne 227 ot 12 03.2015
Cpox nanyvenus obpasossnun. 4 11m
. Ocroemod | Budo! denmensnocmu COIVIACOBAHO
) . [nporaoscraeno-rexianormieckan
. l ]uawwucumwm Mpopexrop no YP
Npopextop no YMP
HavanoHie YY
Pyxoaoantens 03130
Jaseyiowma kaheapon
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Mnax Yuefkei nnad Sakanaspuata 'z150302-00-17-12345-341684_OOCAPWUNP.plx'. kog Hanpaenesws 15.03.02, rog Hauana nogrotossm 2017

- - - DopMa KOHTPONA 3.8 - Wroro akan, 4acoe
CHMTaTE e HanMeHoss e Seiza Jauer 3a4eT g e WP Seonep Darr Yacoe | Swonep| Mo | KowtesT P FioHT
8 NnaHe MaH ou. THOS B3.6. | T™HDE | mnady | sacw pons
Bnok L.JincunnnnHe: (Mogynn)
Bazoean yacTe
+ BLEOT HHOCTRaHHEIA F35IK 3 12 ] 8 36 288 288 20.8 251 16.2
+ ELE.0Z Snocodmn 4 5 5 36 180 180 12.4 159 6
+ ELE.OE Weropua 1 4 4 36 144 144 12.4 13 86
+ ELEH Euran4ecan KynsTypa W CnopT 26 2 2 36 72 72 124 518 78
+ ELE.DS MaTemaTika 13 2 15 15 36 540 540 43 470 21
+ ELE.DG Wrdopsana i 3 3 36 108 108 12.2 92 3.8
+ ELEOF Dyaamka 23 10 10 36 360 360 23.8 314 17.2
+ ELE.0& O0LUaR M HEOPraHITRCHaA XM 12 12 12 36 432 432 40.8 I 172
+ ELE.D® Oprasi-ecsan MMHR 3 3 3 36 108 108 2.2 82 38
+ ELE10 DR3MEOKaR MMM L3 5 5 36 180 180 164 155 86
+ ELE.11 KonnowaHan xumss 7 5 5 36 180 180 16.4 155 86
. ELELZ AHANUTUMECKSA XUMUR 4 DUEUKO-XHMUHECKHE 6 4 4 3% 144 144 16.2 124 18
METOOE! aHanHIa
+ ELE1Z WHwe+apHan rpatesa 2 2 4 4 36 144 144 12.4 124 76
+ BLE.14 Be30NaCHOCTE BM3HE QERTENEH0CTH 1 4 4 36 144 144 12.4 123 86
+ ELE.15 TMpoUSCCH M ANNAPATE BAMWHEKDH TEXHMNOMM 56 10 10 36 360 360 32.8 310 172
+ ELE.15 Ofiuan XHMUECKER TEXHONOTMA 7 7 7 36 252 252 20.4 23 &6
. ELELF CHCTEMb] YIPAENEHHA XHMMED-TEXHONOMMHECHMMA 8 5 5 3% 180 180 124 159 86
NpOLECCEMY
108 106 JEI6 | 3016 | 3504 | 3289.8| 1758
BapHaTHEHAA 4acTk
+ E1.E.01 DcHoen SOHOMUKH ¥ YTIPSENEHHR NPOM3E0ACTEOM L3 4 4 36 144 144 B4 127 86
Mpagosegssmne B OXPaHS OKDYHEWET CPEH 1
+ ELE.OZ PALMOHANEHOM HCNINE30EAHUN NPMPOAHED 3 2 2 36 72 2 8.2 &0 38
PECYpCOs
TeOpHR SE2PORTHOCTEN W METEMATHHEMXER
+  [sLmom CTATMICTIHSS & XPaH CKRXESWEN CPaas! 1 4 3 3 3 | w8 | 18 | 122 [ 92 3.8
PELIMOHANEHOM MONNE30E3HMM MPMPOAHED
PECYpCOs
+ BLEM Hauepratent+an reoMeTpR i 4 4 36 144 144 12.2 128 3.8
MaTepuanoesnenie M 3aLLMTa OT KOPPOIHK ANR
+ ELAE.DE SHEQro- ¥ pacy] parasumx Npouscoos 5 2 3 36 108 108 12.2 o2 3B
AMMHECKON TEXHON0MMM
Mogemapoeasne M MARD-TEHNOTHHE0ME
NPOLECCOE ANA CHpaHil CHDYMEWER Cpans M .
* BLA0S PEUHOHANEHOMD HONONES0EaHHA NPHPOGHED & 4 3 36 108 108 12.2 52 38
PECYRCOS
+  |sLBEO7 f;e::“‘*“"“ iR it Mpofinemel okpyHaKoLEd 4 g 5 36 160 | 180 | 204 | 151 56
+  |eime J:;I:E‘c:rmpubﬁ MPEKTVIYM N0 OPTaHH4ECKOH 4 3 7 i 71 = 162 53 18
Nabopatoprme pafiors no duarecoon e
+ ELEDY NPOUECCDE C MOMGNBIDEAHWEM MPMPOIHED 5 3 3 36 108 108 8.2 96 3.8
L
NafiopaTopHsst NpaKTVKyM N0 NPOWSCCEM W
R ENMEPETAM XMMIHECKDH TEXHONOMHN 7 2 2 3% 7 7 82 &0 8
MpoesTuposaH42 NPOUSCCOE M annapaTos
+ BLE.11 - PR 7 2 2 36 72 72 4.2 64 3.8
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Mnax ¥uebusws nnad Gakanaspuata 'z180302-00-17-12345-3416884 OOCw MNP _pl', wog Hanpaenequa 18.03.02, rog Hawana nogroTosk 2017

Kypc 1 Kypc 2
Cem. 1 Cem. 2 Cewm. 3 Cewm, 4
e |Mroro| Aya | Mex | Ne6 | mp | ari | o | BT se | Wroro| Ava | Mex | M6 | mp | Ak | P | BT as | Woro| Aya | Mex | Mg | mp [ ami| op | P s | Mroro| Ava | Mex | Ne6 | mp | Amic | o | FT
pans pank pank pank
: [ 2| s 6 |02 | & [38] 2| 2] s 6 |02 | & [38] 4 [1a¢] & 8 | 04 | 127 | 86
5 |0 | 1z | 8 4 | 04 | 19 | 85
s | 12 | 12 | 8 4 |04 | 13| 88
1| = | s 5 | 02 | 2 | 38
5 | 180 | 16 | 8 8 | 04 | 155 | 86 | 4 | 144 | 16 | & 8 |0z |12 | 38| 6 | 26| 18 | & 8 | 0.4 | 191 | 85

W
[
2

1z 10

[

02 2 38

7 52 24 & 8 8 04 219 8.6 5 180 16 4 ] 4 04 155 8.6

3 108 22 0 12 0.2 a2 38
4 132 12 4 2 6 04 24 76
21 75E A X Fig 28 16 | 651 | 3324 | A7 720 & A I4 s L8 | 614 | 32| 17 | & &7 & i 32 14 | 581 | 26 5 187 iz el 4 a4 | 158 | 88
2 74 ] 4 4 0.2 &0 38

3 108 12 4 3 0.2 9z 38
4 134 1z & [ 02 128 38

5 180 20 12 3 04 151 36

2 72 16 16 0.2 52 38
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Mnas Yuebrn nnan Gakanaspuarta "z180302-00-17-12345-34 1884_OOCWPUNF pl', kop vanpasnesws 18.03.02, ron wauana nogroTossmn 2017

Kypc 3 Kypc 4
Cem, 5 Cem. & Cem. 7 Cem, 8
z.e. |Mroro | Aya | Mlex | MG Mp | ATTE | CP o ze. |HMroro| Aya | Mex | Nal Mp | AT | CP LT se |Wroro| Aya | Mex | Nab Mp | ATl | CP S e |Wroro| Aya | Mex | NMa0 Mp | ATTEC | CP K?HT
pane ponk pane pone
1 35 & [ 0.2 26 3.8
5 180 16 g g 0.4 155 3.6
L 180 16 g 1 0.4 155 8.6
4 144 16 [ 10 0.2 124 3.8
4 144 12 8 4 04 113 8.6
5 180 16 g a 0.4 155 .6 5 180 16 8 ] 0.4 155 8.6
7 252 20 B 4 8 0.4 223 B.&
5 180 12 4 4 4 0.4 159 &6
g 60 2 i6 18 o8 g | 172 14 o 50 22 14 14 1.2 428 | 248 12 437 g 16 12 8 s 378 | 172 5 180 17 4 4 4 o4 159 86
4 144 1 4 4 0.4 127 8.6
3 108 12 g 4 0.2 92 38
3 108 12 a 4 0.2 92 3.8
3 108 8 1 0.2 96 3.8
2 72 a 1 0.2 ] 38
2 72 4 4 0.2 =23 38 l 7 7




Mnax Yuebrwi nnax Gakanaspwata "z150302-00-17-12345-341884_OOCuPWINP plx', wop, vanpasnenws 18.03.02, rog Hauana nogrotossm 2017

TEXHONOMS

Kypc 5
JaupenneHHan K -
Cen. 9 Ce. A penneisian adenps
Kour - KoHT
e | Wromo | Ayg Nex nab Np ATTH cp ot 3.8, | Wroro| Aya Nex Nab Mp AT CcP ot Kog HzaumeHoeaHne KomnetsHymm
9 |MHOCTpaHHED: A3RIKOE DE-5
17 | Gwnocodum OF-1; OK-4
16 (McTopii ¥ nomsmononm DK-2; OK-5
20 | EwEHHSCHOTD BOCTMTAHHA OF-7; OK-B
B |Boacwsd maTeMaTHim Or-2
55 WROOpMaTHIN ¥ KOMMSKTERHOM OMK-1
NDOEHTUDOESHUR
7 |ewmmm OMK-2; ONK-3
4 |OGwef 1 HeoprasrEcKoi KHMEH OI-2; ONK-3
1 |Opressrsecoo MMM OF-7: OK-5; OMK-3; ONK-2
EREHHSCHDE XMMUN OfE-2; OfK-3
& |KonnowgHoi Ml OIK-2; OMK-3
. OMK-2; ONE-3
5 |[AHanumiHeckol meamu
14 |CTSFARPTIGALN W RHREHE B0 DF-7; ONK-2
KNRNESTENHEE Mk
43 |TemsochepHod Ge30mnacHoTH OF-7; OK-6; OK-9; OK-3; ONK-3
11 |MPoueccoe w annapaTos xumMir4eckoi OIE-2; OMNK-3; NK-2
TEXHOMONS
10 [Owed sMr<ecKoR TexHanons OIK-2; MK-2
P - OIME-2; ME-1
10 |O0weR MHHECKDN TEXHONOMM
. OK-3; MK-8
4% [SwoHoMMHECKIN TEOPHM
OF-4; MK-2
51 [NpaEpaHEonD, SETODCKOND U
SHONOMMHECKOrD Npasa
ONK-2; NK-15
B |Boacwsd maTeMaTHim
1q |CTSFAApTIEALIN W AARERE PO~ DF-7; ONE-2; T3
KNRNESTENHEE Mk
OME-2; ME-5; ME-2; ME-4
5g  |MHHOESLMOHHSD: METEDHANDE W 32ULHTH
©  |oT xoppoann
ME-2; ME-16; ME-14; NK-15
s HHbopMaTio: M KoMMsiTEpHoTD
NPOETHDOEAHIRA
. ME-1; ME-15; ME-13
1 |Opressrsecood XM
. ME-6; ME-1; ME-15; ME-13
1 |Opressrseckod xMMAM
OME-3; MK-1; NE-15; ME-14
3 | CemruecDi XMMAN
11 |MPoueccoe w annapaTos xumMir4eckoi OI-2; ONK-3; MK-15
TEXHOMOME
1 Mpoustooe W ANNEPETOE XHMUHEHH TIK-2; TIK-5; TIK-15
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Mnax Yuebkei mnad Sakanasprata "z150302-00-17-12345-34 16884 OOCuPUNP.plx', kog Hanpaznesws 15.02.02, rog Havana nogrotossw 2017

- - - DopMa KOHTPONR e - Wroro akap.<acoe
CHuTaTE [ HanmeHosaHIE Swza et ZaeT o MM P Swonep ar Yacoe | Jkcnep| Mo | KosmesT op Fionr
8 MiaHe MEH ou. THOS 3.8 | THOE | mmesy | dace pane
+ ELE.12 SNEHTROTEXHMKE W NPOMEILINEHHAR JNEKTPOHMKE 5 5 5 36 180 1B0 12.4 155 8.6
+ BLBE.13 0fwan 3kononm 1 4 4 36 144 144 16.4 119 86
+ BLE.14 OcHoesl TORSAKOND NS ] 3 36 108 108 12.2 92 3.8
+ ELE.15 MpOMEILNEHHAA HONOMMA DCHOEHEDX XHMITHECKI 8 4 a 6 144 144 12.4 13 86
NPOH3EORCTE
+ ELB.1& Terisa 3alUMTSl SRPYREMUER cpensl g g 5 36 180 180 20.4 151 8.6
SHOHOMMER W NPOrHOEMPOEaHWE MPOMBILLNEHHOND .
+ BLE.17 i —— A 5 5 36 180 180 0.4 151 8.6
+  [BLB.E Ocrosi Mukpobunononss i Guorexsonorim ] 5 36 160 160 8.4 143 8.6
+ BLE.19 SHONOTUHECKNS MOHHTOPHHI 9 4 4 36 144 144 12.4 113 8.6
+ ELEX HHMMUR OxpyEsDLEd Cpegsl 7 3 3 36 108 108 12.2 92 38
+ [sLE2M SnekTHE AHCLNIMS N0 duakeckol 246 328 | 328 | 186 | 298 | 114
KYNIETYPE W CRopTy
+ BLE/8.01 Owcumnnmue no estbopy 61.B.J18.1 [ 6 [ 216 216 22.4 185 B.6
+  [Fiagmoipy | PHEMES-XIMSSCOIR CCsTeu MPOLSCTOs © 3 3 [ 3 | 26 | 16 | 24 | 185 | 88
WCMONE308aHHEN NPHDOAHSE DECYpCos
; EMMUHECER SMHETHEE DCHODEHSD NPOUE0C0e C " " -
- SRR vt MEMPOHSX pECypCOE 5 6 6 36 216 216 2.4 185 8.6
+ BLBJB.02 Awcumnnmee no estbopy 61.B.J18.2 7 3 3 108 108 12.2 92 3.8
HHCTpyMeHTansH5Ie METOOE XHMHYEDNOND aHaNH32
+ BLB.802.01 B O¥pEHE OKDYWAKIWEH CD2fk W PElHOHANEHOM 7 3 3 36 108 08 12.2 92 38
WCMONE30EaHIA NPHPOOHSE: PECYDODE
[loNOnHATENEHIE M3 SHAMHTHHSCH0H XHMUH &
- BLEABOL0Z  |oxpaHe OKpy=EsOLWeH CPESs! M PALMOHANEHOM 7 3 k] 36 108 108 12.2 92 3.8
WCNONES0EaHHH NPHPOGHSE PECYDoos
+ BLE RO Owcumnnmue no esbopy 61.8.718.3 4 3 3 108 108 8.2 96 3.8
BuratonTensHaR MaTSMaTMEa ANA CXpaHsl
+ B1.B.803.01 OKPYHEIOWES CP2s M PEUMIHEREHOMD 4 3 3 36 108 08 B2 96 38
WCMONES0EaHR NPMPOHLDE PECYDCos
[McHPETHAA MATEMETHES B OXPEHE ORpYHaDWEN
- B1.B.[8.03.02 Cpankl M PELMIHANEHIM HINONE308aHHA 4 3 3 36 108 08 B2 96 38
NPHPOGHEX PECYPooe
+ BL.E /804 Owcumnnuee no esbopy 61.B.J18.4 6 2 2 72 72 9.2 59 ER ]
+ BLB.[804.01 OhcHoEs] MEHSTEMEHTS M MADHETHHE [ 2 2 36 72 9.2 59 3.8
; OeH0a0l TEXHW-HECHOM PETYNMpOEaHHA M
- BLE. 8. 04.02 ynpasnesas a1 ™ [ 2 2 36 7z 8.2 ca ER:}
+ BLEE.05 Awcusnnmte no exbopy 51.B.J1B.5 3 4 4 144 144 16.2 124 3.8
TMpMENAAHAR MEXEHUKS B OXPEHS OKDYHaHKILER
+ B1.B.[8.05.01 Cpankl M PELMIHANEHIM HINONE308aHHA 3 4 4 36 144 144 16.2 124 38
NPUPOAHEX pacypoos
Termireckan MEiasesa & OXpaHe DRpYEaHLIeH
- B1.B.[805.02 Cpankl M PELMIHANEHIM HINONE308aHHA 3 4 4 36 144 144 16.2 124 38
NPUPOAHEX pacypoos
+ BLEJE.06 Arcusnnmse no exbopy B1.B.J1B.6 4 3 3 108 108 8.2 96 3.8
+ GLEJROG0L  |Buonorus 4 3 k] 36 108 108 8.2 96 3B
- GLEAB.06.02  |Swonorua 4 3 3 36 108 108 8.2 96 3.8
+ BLBEJR.07 Awcumnnmee no estbopy 61.B.718.7 5 3 3 108 108 12.2 92 3.8
+ BLEAEO7.01  |Haywe o 3emne 5 3 3 36 108 108 12.2 9z 3.8
- ELEABD7.02  |Meomwonora 5 3 3 36 108 106 12.2 az 3.8
+ G1.B./8.08 Owcumnnuee no esbopy 61.B.J18.8 7 3 3 108 108 122 92 ER ]
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Mnax ¥uebuwi nnax Bakanaspwara z180302-00-17-12345-341884_O0CMPUINP. plx', kog Hanpasnesua 18.03.02, ron vawana nogrotossu 2017

Eypc 1 Kypc 2
Cam, 1 Cem. 2 Cam. 3 Cem, 4
se. |Wroro| Ava | Mec | nas | mp | Amk | @ [T se | Mroro| Aya | Mex | ma6 | mp | ar | c0 | PO e | Wvoro| Aya | Mew | mas | mp | Ak | cp [ O] se |roro| Aya | mes | ne6 | mp | Amk | cp | FOT
pane 1 pons pone
108 | & & |0z | 8 | 38 12 | & 6 | oz | w2 | 38
3 (18| s 8 02 | 96 | 3.8
3 | 1ws | s 8 0z | % | 38
3 [ ws | s 8 02 | % | 38
4 (124 | 18 | = 02 | 124 | 38
4 | 144 | 18 ] 02 | 124 | 38
4 | 144 | 18 ] 02 | 124 | zs8
3 (108 | s 4 4 (02| 9 | 38
3 |18 | s 4 4 oz | =% | 38
3 [ ws | s 4 4 oz | . | 38
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Mnax Yuebreit nnax Sakanaspwata 'z150302-00-17-12345-34 1884 OOCHPWINP.plx', kog sanpasnerws 18.02.02, ron Hauwana nogrotosss 2017

Kypc 3 Kypc 4
Cen. 5 Cem, & Cem. 7 Cem, 8
s Moo | Aya | Mex | M6 Mp | ATTH | CP A z.e. | Mrore| Aya | Mex | Nal Mg | Ar | CP LT ae |Wroro| Aya | Mex | Nab Mp | AT | CP e ze |Woro| Aya | fex | N&0 Mp | AT | CP Lz
pans pank pos ponk
5 180 12 4 4 4 0.4 159 8.6
4 144 16 8 8 04 119 8.6
3 08 12 g 4 0.2 92 3.8
4 144 12 g 4 0.4 123 17
5 180 28 g 16 4 0.4 143 17
3 108 12 4 8 0.2 a2 38
108 6 [ 02 93 3.8
[ 216 22 8 & 8 0.4 185 8.6
[ 216 22 8 6 8 04 185 8.6
[ 216 22 8 6 8 04 185 8.6
3 108 12 4 ] 0.2 92 3.8
3 108 12 4 ] 02 o2 3.8
3 108 12 4 ] 02 o9z 3.8
2 72 9 1 3 0.2 59 3.8
2 72 9 6 3 0z 59 3.8
2 72 ] [ 3 02 59 3.8
3 108 12 4 8 0.2 92 3.8
3 108 12 8 0.2 92 3.8
3 108 12 4 8 0.2 92 3.8
3 108 12 4 8 0.2 92 3.8 18 l




Mnax YuebHsi nnad Sakanaspwata "z180302-00-17-12345-341684_OOCHPUINP ply', kog vanpasnequs 18.03.02, rog wavwana nogroTossu 2017

Kypc 5
JaKpenneHHan Ka -
Cen. 9 Cew. A pen=sR an Kadpenp
Kour - Kot
3.2 | Wroro| Aya Nak | Nab Mp | ATTE CP . 3.2 | Mroro| Aya | Mex | Nal Mp ATTH Ccp — Kiog HaumeHoeaHHE KOMNETEHLHH
11 Mpoueccos M SNNaPaTOE XMMHHE0R OI-1; OMK-2; TIK-7
TeHO O
48 |MpoMsiuneHHoN SO OIT-3; MK-2
48 |MpoMsiunesHoN oo OIE-3; MK-2
B} TIK-2; -5
48 |MpoMeneHHoH S3H0N0MTHI
5 180 | 20 10 0 | 04 | 151 | 86 48 |MpomsiunesHol ononm TIK-2; T-5; TTH-13
. TK-3; ME-8; NK-14
5 180 20 4 ] 8 0.4 151 8.6 48 |MpoMsuneHHoH SonorT
47 |BuoTexsonorm OIK-3; TK-2
4 144 iz B 4 0.4 13 3.6 48 |MpoMsiunesHoN oo TIK-3; TH-14
45 |MpomswnssHoi 3kononm TIK-2; THE-5; MK-13
OK-7; OK-8
20 |dwmEH4eckonD OCIMTaHMA
ONK-3; NMK-1; NK-14
. OME-3; NH-1; NE-14
3 | TeEMHSCHOH XHMHH
OME-3; MHE-1; NE-14
3 | TeEMHScEDH XMMHR
MK-14; NK-15
ME-14; ME-15
5 |Axanumirseckod e
ME-14; ME-15
5 |AsamrTiEcoi osum
OMNK-1: ONK-2; NK-16
OME-1; ONKE-2; NEK-16
55 |MudopmaTies: M KoMnsloTEpHOMD NPOSKTH
OMK-2; NK-15
B |Boacwsii MameMaTrH
OK-3; NK-8
45 |Suososmiecod TRoprM OK-3; NK-8
, OF-3; 1K-3
45 [SRoHOMHECHDE TEOPHK
ONK-2; MK-2
OME-2; TIK-2
13 |Mexassmm
OMK-2; NK-2
13 [Mestasmm
OMNK-3: MK-2
47 |Buorexsonorm OIK-3; MK-2
48 |MpoMsiunsHHoA SHORSTHM OITK-3; MK-2
OMNK-3; MK-14
48 |MpoMsiuneHHON SHOnoTHI OIT-3; TH-14
48 |MpoMsiuResHoH SORSTHK OITE-3; MK-14
ONK-3; MK-14
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Mnas Yuebtwi nnad Sakanaspuata '2150302-00-17-12345-341684_00OCPHINP.plx'. kog Hanpasnenwa 18.02.02, roa wavana nogroTossm 2017

- - DOpMa KOHTPOAR HE. - WiToro akag,4acoe
CHHTaTE T HammeHosaHE Seiza et 3a4eT 0 KM P Jscnep Sarr Yacoe | komep | Moo | Hosmas) op KoHT
& NiaHe MaH ou. THOE 238 | THDE | MmEHy | Hacsl POk
+ BLAARGAO0L  |Buoomss 7 3 3 36 108 108 12.2 az 18
- FLEOBO08.02  |BHONOrM4SCKaR MMMUR 7 3 3 36 108 108 12.2 92 3.8
+ G1.B.08.09 Oucumnnmute no esifepy 61.B.J1B.9 3 2 2 72 72 4.2 (23 3.8
; CospeserHse MaTogs nowcka i odpafori HayHo _ o -
+ BLBJRDIDL | o o I 5 2 2 36 iz n 4.2 2] ER:
- BLEMR09.02  (MHbOpMaLMoHHES TEXHONOME & XMW 5 2 36 72 72 4.2 64 3.8
+ B1.B.08. 10 Omcumnamnue: no esibopy 51.B.J1B.10 8 4 4 144 144 12.2 128 3.8
+  |stepmiapy | DCHRSs NROSKTMROSENINR W BKDNOMHECKaR ] 4 4 36 | 144 | 144 | 122 | 128 3.8
IHCEpTHIE
- BLEARI002 | DusHKa SOSASHCTENA Ha OXYSEsOWY0 CPETY 8 4 4 36 144 144 12.2 128 3.8
+ E1.B.O8.11 DucusnaxHe no exbopy 61.8.J18.11 9 3 3 108 108 16.2 i3 3.8
+  |sLEpsiL0l :LZ":" FHMUHECKONS MORHTIRHATS QKpykaiouen L 3 3 3% | 108 | 18 | 162 | 88 18
- BLBE.J8 11.02 MeTomsl CUSHEN Ka4eCTea OKIYDKIINEN cpes g 3 3 36 108 108 16.2 BB 18
+ G1.B.08.12 MucuunaxHe no exbopy 51.8./18.12 A 3 3 108 108 16.2 58 3.8
+  [plegeiapp  |TEEHOIOTHA MIBSMUESLMM SHTPONOTEHHIM A 3 3 3 | 108 | w08 | 162 | &8 18
BOSNEACTEMR Ha DHPYEILIYID CREaY
. ELAI8. 12.02 r—1ego,|:=| OMICTEM CTOMHBE B0/ M Ta30803TYLIHLD A 3 3 3% 108 108 16.2 88 18
exilipocoe
110 119 4288 | 4288 438 J669 181
216 216 fid | S104 | FRA.S | 6958.8| 588
Bnok 2.MpakTrxn
BapHaTHEHAA 4acTe
+  |zBEDLY) Mpasmitia N0 NOMYMEHIID NEEHHHE 3 3 3 36 108 | 108 108
NPOGeCoIOHANEHED YMEHUA W HABSEDE
+ B2B.0HH) Hay4so-uccneposatensoran pabora 9 3 3 36 108 108 22 B&
MpasTHKa NO NAMYHEHHK NPOPECCHOHANEHS < 5
* 62.8.05) YMEHWIA W OMsTa NPOQeCCHOHANEHON JERTENLH0CTH 8 3 3 38 108 08 108
+ B2 B. 0T MpeqounnosHan NpakTHEa A 9 9 36 324 324 324
18 18 648 648 22 626
18 18 648 648 22 625
Bnok 3.NocynapcreeHHasA HTOMOE3A aTTECTAUHA
Eazoean 4acTe
+ B3.E.01 JSlpTE SRIMPCKAON KEANWEMEaUWOHHDA paloTs & [ 36 216 216 216
& 216 216 216
& 216 216 216
BT PakyneETaTHELI
BapHaTHBHAA 4acTk
+ STA.B.01 Mepesng Hay4HO-TEXHHHSCKIH NMTSpaTY P! 34 4 4 36 144 144 16.4 120 76
+ STOA.B.0Z TpasOaHoran 3aUMTa & HDE3EsIHAMHE0 CHTYELBR 1 1 1 36 36 3B 4.2 28 3.8
5 5 180 180 20.6 148 114
5 5 180 180 20.6 148 114

183



Mnau YuebHuit nnad Gakanaspwata 'z180302-00-17-12345-34 1884_OOCKPUMNP. ph', ko wanpaeneswa 18.03.02, ron wauana negroTossm 2017

Kypc 1 Kypc 2
Cem, 1 Cam, 2 Cem. 3 Cem, 4
se. |Wroro| Aya | nec | a6 | mp | Amk | @ || ze. {wrore| Aya | ex | na6 | mp | k| o0 | *O7| ae |wroro| Aya | Mex | na6 | mp | Amic | oo | ¥ e |Mroro| Ava | flex | ne6 | mp | Ak | cp [ FOT
pans pank pons POk
4 | 14| 12 | & € | 02 | 128 | 28 108 | 6 6 | 02| a8 | 38 | & | 216 | 24 | 12 12| 04 | 184 | 76 | 16 | 888 | A | 20 | 24 | 26 | 14 | 589 | 276
25 | oo | 82| 0| 18| 3 | 18| s | A2 20 | 88| A | 2 | 14| 40| 2 | L8| 402 25| 00| g6 | 3| 4 | 44 | L8| ;5| 2| 2f | ses| &2 | 28 | 2 | w | L8| 8| 32
: | 2| s 8 o2 e [z8] 2 |72 s 8 |0z | s | 38
1| 3. | 4 4 | 02| 2 | 38
1| x| 4 4 | az| 22| 28 2| 2| & F; > e | 28| 2| 2| @ g | oz]| s | 28
1 | 3 | 4 4 | oz | 28 | 38 2| 2| & ; 2| eo| 28| 2| 22| & g | az| s | 28
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Mnax YuebHwii nnax SakanaspwaTa "z180202-00-17-12345-34 1884 OOCWPWINP ply', kog Hanpaznesws 18.02.02, rog wasana nogroTossm 2017

Kypc 3 Kypc 4
Cem, 5 Cem. & Cem. 7 Cem, 8
ae. |Wroro| aya | Nex | N6 | mp | Amk| o0 | PO | se |Wroro| Aya | Mex | nab | me | am| o0 | *T| se [wroro| Ava | Mex | na6 | mp | k| e | ¥ se [roro| Aya | mex | na6 | mp | A | o | KT
pans pank pone pone
3 | 18| 12 4 8 | 02 | @2 | 38
3 [ w8 | 12 4 8 |02 | @2 | 28
2 72 | 4 4 0.2 3.8
2 n 4 4 02 | 64 | 38
2 n 4 4 02 | 64 | 38
4 (144 | 12 | 8 4 |02 |128]| 38
4 | 144 | 12 8 4 |02 | 18| 38
4 [ 124 | 12 8 4 (02 | 128 38
20| 720 | 8 | 20 | 16 | 20 | L6 | 630 | 324 12 | 50| 53 | 2 | 6 | 25 | 1.2 | 461 | 248 | 13 | 460 | 48 | 12 | 16 | 20 | 1 | 00| 19 | 19 | 688 | A | 40 | 20 | 16 | 14 | 579 | 286
0 | 080 88 | 36 | 16 | 36 | 24 | 0| 96| 2 || 109 | 2 | 20| 39 | 24 | 89| 96| 25 | sw | s | | @ | 2| 18| A 2| 24 | sed | 889 | &4 | 24| | L 737 | 372
3 | 108 108
3 | 108 108
3 | 1w 108 7 | 108 108
3 | 1w 108 7 | 108 108
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Kypc 5
- JaKpenneHHan Ka -
Cen. 9 Cew. A PernGHia Kadpanpa
" Kosr | _ . R = HoHT
3.2, | Wroro | Aya Nex | N&G Np ATTHE P = 28, | Mroro| Aya | Mex | Na&0 MNp AT cp pon Koa HaumeHoeaHne KomnaTeHuan
47  |BuoTexsanorm OI-3; MK-14
47 |BHOTEXHOAOMH OIK-3; MK-14
OMK-1; NK-3
. OME-1; NK-3
48 |MpoMsmneHHON SHONOMM
48 |MpomsiwneHHON SHONOMMM OIK-1; MK-3
MK-2; NK-4; NK-13
. ME-2; ME-4; ME-13
45 [MpoMsiEnesHOE SHONOMK
48 [MpomsuenesHon 3conomm MK-2; T-4; TK-13
3 | 108 | 16 16 02 | 88 | 3.8 MK-3; NK-14
. ME-3; ME-14
3 108 16 16 0.2 B8 3.8 48 |MpoMsiuneHHON SH00NOMM
3 108 16 16 0.2 88 3.8 48 |MpomMsiwnesHod koo ME-3; MK-14
3 | 108 | 16 16 0.2 | 88 | 3.8 MK-2; NK-5; MK-13
. ME-2; ME-5; NE-15
3 108 16 16 o2 83 3.8 48 |MpoMsmneHHON SHONOMM
. ME-2; ME-5; NE-15
3 108 16 16 02 a3 3.8 45 |MpoMsmenesHE SHONOMMKH
12 432 8 18 18 14 1 F62 21 5 288 £ 24 & 113 239 | 124
12 432 48 i8 18 14 1 362 21 & 288 £ 24 & os | 239 | 124
. TE-2; M-5; NK-13
45 |MpoMsmenesH0A SHONOMKM
3 108 22 22 86 48 [MpomsuenesHon 3conomm TE-14; TIH-13; TK-16; MK-15
ME-E; ME-3; MIC-2; NE-6; ME-1; ME-T: ME-13
48 [MpomsuenesHon 3conomm
. ME-E; ME-6; M- NE-2; ME-3; MK-1; NE-7; NE-8; ME-16; NE-15; MK-13; NK-14
9 324 324 48 |MpomsienssHoA SHONOMM
£ 108 22 22 86 9 I F24
£ 108 22 22 86 9 I F24
OF-9; OK-8; OH-7; ONE-3; ONKE-2; OME-1; O-3; OK-2; OK-1; OK-6; OK-5; OK-4
5 716 216 48 |Mpomeinsssio skononm ME-6; ME-5; MIC-3; NE-7; ME-2; ME-1; ME-4; ME-3; ME-15; NE-16; MK-13; NK-14
& 216 21
& 216 21
9 |MHOCTpEHHED A3RikDE OF-5; MH-13
OK-%; ME-6
43 |TexrochepHos SesonacHocw
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WMHaekc CopepaHmne Twun
|OK—1 CMOCOBHOCTRIO MCNOMbL30BATE OCHOBLI (PUNOCOMCKUX 3HAHUA 4N POPMUPOBAHWA MUPOBO33PEHYECKON MO3WULMKU 0K
51.6.02 dunocodua
B3.6.01 33WMTA BRINYCKHOA KBANWMWKILUWOHHON paboTel
|OI{—2 CMocOBHOCTBE) AHANM3WPOBATL OCHOBHBLIE 3Tambl U 33KOHOMEPHOCTW MCTOPUUECKOND Pa3BuTWA oblecTBa Ana GopMUPOBAHWUA MPAXAAHCKON NO3HLMMU OK
B1.B.03 WcTopua
B3.6.01 33WMTa BLINYCKHON KBAaNWMUKILMOHHOA paboTel
|OI(-3 CNOCOBHOCTBI0 MCNDMb30BATH OCHOBbI SKOHOMMUYECKMX 3HAHWA B PA3MWUHbIX Chepax XKU3HENEATENbHOCTH 0K
B1.B.14 BE30NaCHOCTE MU3HEQEeATENEHOCTH
B1.B.01 OCHOBL! 3KOHOMMKM M YNPaBneHua NMpoM3BOACTEOM
51.B.01B.04.01 OCHOBB! MEHEMKMEHTA W MapKETHHIa
B1.B.AB.04.02 OCHOBBLI TEXHMUYECKOTD PEryNUPOBaHNA M YNIPaBNEHNA KaYecTBOM
53.6.01 33WMTa BRINYCKHOW KBANWGOUKALUWOHHOWA paboTwl
OK-4 CMOCOBHOCTBIO MCNOMbL30BATE OCHOBbI MPABOBLIX 3HAHWM B Pa3nWYHbIX Chepax KU3HEAeATENBHOCTH 0K
51.6.02 dunocodua
B1.B.02 MpaeoeegeHne B OXpPaHe OKPywaloweil cpegsl W PaUKMoHANEHOM MCNONE30EaHWH NPUPOLHEIX PecyproB
B3.6.01 33WMTa BEINYCKHOM KBaNWMUK3LUWOHHON paboTwl
OK-5 cnocotiuHOCTblo K KOMMYHMKAaLMWK B YCTHOW M MUCBMEHHOM hOPMAax Ha PYCCKOM M MHOCTPAHHOM A3bIKAX ANA PEleHWA 3334 MEXTUUHOCTHOMO M MEXKYNBTYPHOTO OK
B3aUMOJENCTBUA
B1.6.01 WHOCTPaHHLIA A3LIK
53.6.01 33WMTa BRINYCKHOWM KBANWOWKALUWOHHON paboTel
®TO.B.01 MepeBod HAYUHO-TEXHWUECKOH NMTEPaTYpL
OK-6 CNOCOBHOCTBIO paﬁOTaTb B KONNEKTHBE, TONEPAHTHO BOCNPWHWMATL COUManbHbIE, 3THUYECKHE, KCIHd.JE‘C{ MOHaNbHbIE W KYNbTYPHBIE pasni4yna OK
B1.B.03 WcTopua
B1.6.09 OpraHuyeckan XMM1a
B1.B.14 BEe30NaCHOCTE MUBHEQEATENEHOCTH
B3.6.01 33WMTa BEINYCKHOM KBaNWMUK3LUWOHHOH paboTwl
OK-7 CNocoBHOCTBIO K CaMOOPraH13auuM M camoobpa3oBaHMio OK
B1.6.04 DU3NYECKAn KyNsTYpa W CNopT
B1.6.09 Oprasudeckan XMM1a
B1.B.13 WrxeHepHan rpaduka
B1.B.14 BE30NaCHOCTE MU3HEQEeATENEHOCTH
51.B.04 HauepTaTentHan reoMeTpyA
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| WMHgekc CogepxaHue | Twun

B1.B.21 INEKTUBHEIE JWCLWMAWHLL NO HU3MUECKOR KYNLTYDE W CNIOpTY
53.5.01 33LMTa BLIMYCKHOM KBANMPHKILUMOHHOA paboTel

‘OK-S CMOCOBHOCTLIO MCTIONB30BATE METOAb! W CPEACTBA hM3MYECKOH KyMbTYPbl ANA 06ecnedeHnd NONHOUEHHOM COLUMANBHOM M NPOgeCcCMoHaNBHOW NeaTENbHOCTH ‘ OK
B1.B.04 DH3NYecKan KyneTypa v CnopTt
B1.B.21 INEKTUBHEIE AWCLWMAMHEL NO HU3MUECKOR KYNLTYDE W CNIOpTY
B3.B.01 3aWMTa BRIMYCKHOA KBaNMMKILUMOHHOA paboTsl

‘OI{-Q CMOCOBHOCTBIO MCMONE30BATE MPUEMEI NEPBOH NOMOLWM, METOAL 3aLLUWTE B YCTOBMAX YPE3BHIYaNHbIX CUTYALMA ‘ OK
B1.6.14 BE30NaCHOCTE WW3HEAEATENBHOCTH
53.6.01 33lKMTa BLIMYCKHOM KBaNMPHKaLMOHHOA paboTel
®TAO.B.02 [paaHCKan 3alMTa B UPe3BLIYAHHBIX CUTYaLMAX

onK-1 CNOCOBHOCTLIO pellaTh CTaHAAPTHLIE 330a4u QpDLbECCMOHaﬂbHOﬁ AeATeNbHOCTU Ha OCHOBE HHIl!DprLI,HDHHDI:"I W BUBNMOrPaMUECcKOM KyNbTYPbl C MPUMEHEHHUEM onK

WH(POPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOMOTMA M C YYETOM OCHOBHBIX TpeboBaHWi MHGpOPMaLMOHHON Be30MacHOCTH

51.6.06 WHbopmaTika
B1.B.12 INEKTPOTEXHWKE W NPOMbILLNEHHAA 3INEKTPOHWKE
B1.B.0B.03.01 BbIUMCNMTENEHAA MATEMATUKA ANA OXPaHLl OKPYMAKLWEN Cpefbl M PAaUMOHANLHOTO WCMONB30BAHNWA NPUPOOHLIX DECYPCOB
B1.B.0B.09.01 CoBpeMeHHbIe MeTOAb NOWCKa M 0bpalboTkN HayYHO-TEXHMYECKOW MHpOPMaLMK
B1.B.0B.09.02 MHbOpMaALMOHHEE TEXHONOTMKM B XMMHK
53.6.01 33MTa BBIMYCKHOA KBANMPHKALMOHHOA paboTel

OMnK-2 CNoCOBHOCTLIO MCTIONB30BATH OCHOBHbIE 3aKOHbI eCTECTBEHHOHAYYHbIX AWCLMIIMH B NPotheccMoHanbHOH AEATENbHOCTH, NPUMEHATL METO/bI MaTEMATUYECKOTo onK

aHanu3a M MoJenWpoBaHWA, TEOPETUYECKOTO M 3KCNMEPUMEHTaNLHOMO MCCNedoBaHuA

B1.6.05 MaremaTtira
b1.B.07 PUanKa
B1.B.08 O0Wan ¥ HEoPraHWYEeCKan XMMKUA
B1.B.09 OpraHuueckan XMMmns
B1.6.10 DHUINYSCHAA XMMUA
B1.B.11 KonnoMgHaa XMMua
B1.B.12 AHINUTUUECKAA XMMMA M DUINKO-XMMUUSCKWE METOOR! aHANKW3A
B1.B.13 WHKeHepHan rpaduka
B1.B.15 Mpoueccsl M annapaTsl XMMWUECKOR TEXHOMNOMMH
Bl1.B.16 00Wan XMMUYECKan TEXHONOMMA
B1.B.17 CHUCTEMBI YNPABNEHNA XUMHKO-TEXHONOMMUYECKMMKA NPpoLEccaMm
51.B.03 TeopwA BEPOATHOCTER M MaTEMaTMUECKaR CTATUCTMKE B OXPaHEe DKPYH3IOWeA cpeasl M PaLMOHaNEHOM MCNONL30BaHMK NPUPOOHEIX PECYPCOB
B1.B.04 HauepratensHana reoMeTpua
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WMHgekc CopepmaHne Tun
B1.B.05 MaTepuanoeegeHve M 3aluMTa OT KOPPO3WKM ANA 3HEepro- U pecypcocbeperawx NPpoLUeccos XMMUYECKOH TEXHOMOMMK
B1.B.10 NabopaTopHLF NPAKTMKYM MO NPOLSCCaM M aNNapaTtam XMMUYecKol TEXHOMOrMK
B1.B.12 INeKTPOTEXHWKA W NPOMEILMEHHAA INEKTPOHWKa
B1.B.AB.03.01 BbIMMCAMTENBHAA M3TEMATUKa ONA OXPaHbl OKPYMAKILER CPedbl U PAUMOHANEHOTD WCNONB30BAHUA NPHPOAHBIX PECYPCOB
B1.B.AB.03.02 JUCKPETHAA MATEMaTHMKa B OXPaHe OKPYHAOWEA cpedkl M PAUMOHANBHOM WCMONB3OBAHWKM NPUPOOHLIX PECYPCOB
B1.B.AB.05.01 MpHKNagHaA MEXAHWKA B OXPaHe OKPYXAKWER Cpedbl M PALMOHANEHOM WCMONL30EaHMK NPMPOOHLIX PECYPCOB
B1.B.[B.05.02 TexHWUECKan MEXGHWUKE B OXPaHe OKPYXALWeH Cpefsl M PauMOHANEHOM MCMONb30BaHMK MPUPOAHLIX PECypCos
53.6.01 33LMTa BEINMYCKHOW KBanMHUKaUMOHHOR paboTsl
MK-3 CNOCOBHOCTBIO MCMOMNb30BATh OCHOBHbIE ECTECTBEHHOHAYYHbIE 33KOHLI [NA NMOHWMAHWA OKPYXAILEr0 MUPa W ABNEHWA NPUPOAbLI OnK
B1.B.07 e
B1.6.08 O0WanA M HEOPraHW4Yeckan XMMHA
B1.B.09 OpraHvJyeckan xMMus
B1.B.10 PUINYECKan XMMUA
B1.6.11 KonnonaHaA XMMKA
B1.B.12 AHANMTUUECKAA XMMWA W DUIMKO-XMMUUECKME METOAB aHANW3a
B1.6.14 BE30NacHOCTL MWM3HEOEATENBHOCTH
B1.B.15 Mpoueccsl W aNnNapaTel XMMUYECKOH TEXHOMOMMK
51.B.09 NabopaTopHele paboTbl Mo GU3NUECKOH XMMUK MPOLECCOB C MCMONLE30BaHWEM NPUPOOHEIX PECYPCOE
B1.B.10 NabopaTopHLIA NPAKTUKYM MO NPOLECCaM M ANM3PaTaM XMMWUECKOW TEXHOMOMMM
B1.B.13 OGwan 3xonorua
B1.B.14 OCHOBBLI TOKCHKONOTMK
B1.B.18 OCHOBEI MUKPOGMONOrMK M BHOTEXHONOTMK
B1.B.AB.01.01 PHINKO-XMMHUYECKWE OCHOBL NPOUESCCOB C MCNONE30BaHWEM NPUPOOHLIY PecyproB
B1.B.AB.01.02 XUMWUYECKAA KMHETWKE OCHOBHBIX MPOUECCOB C MCMONB30BaHWeM NPHUPOAHLIX PecypooB
B1.B.AB.06.01 Bronorma
B1.B.[1B.06.02 IKONOrHA
B1.B.J1B.07.01 Hayku o 3eMmne
B1.B.[1B.07.02 lNeosKonorkA
B1.B.J1B.08.01 EWoxuMuAa
B1.B.0B.08.02 BEMONOrMYeckan XMMMA
B3.6.01 3aWMTa BEINYCKHOW KBanWgMKauMoHHoH paboTol

BHA 0eATensLHOCTH: NPoOU3B0ACTEEHHO-TEXHONOMMUYeckan
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WHaekc CogepxaHne Tun
MK-1 CNOCOBHOCTLIO OCYLWEeCTBNATL TE‘XHOI'IOI'W-IECKHE npouecc B COOTBETCTEMMA C PErMaMeHTOM W MCNONb30BaTh TEXHWYECKWE CpeaCcTBa ANA U3MEPEHWA OCHOBHBIX MK
NapaMeTpoB TEXHONOMMYECKoro npouecca, CBOWMCTE ChiPbA W NPOOYKL WA

Bl.B.17 CHCTEMBI YNPaBneHns XMMUKO-TEXHONOMMYECKMMA NPOoLECCaMK

B1.B.07 OpraHu4yeckas XMM1A 1 NpobneMel oKpyatowWwe cpegel

51.B.08 NabopaTopHLIA NPAKTUKYM MO DPraHWUecKor XMMUK

B1.B.09 NaGopaTopHeie paboTel MO DU3MYECKON XMMWKM NPOLECCOB € MCMONE30BaHMEM NPUPOAHLIX PECYPCOB

B1.B.AB.01.01 PUIHKO-XMMHYECKWE OCHOBLI NPOUECCOB C MCNONL3I0BAaHWEM NMPUPOSHLIX PECYpPCoB

B1.B.AB.01.02 XMMUYECKaA KMHETHKE OCHOBHBIX NPOLECCos C MCNONb30BaHWEM NPHUPOOHLIX PecypooB

B2.B.03(M) MpaKTvKa No nony4eHuio NpodeccnoHaneHLIX YMEHUA W oNbITa NpodeccioHansHoW JeaTensHoCTH

B2.B.04{Ng) MpeanunnoMHas NpakTHKa

B3.5.01 33WMTA BRINYCKHOW KBANMDUKALWOHHON paboTe
MK-2 CNOCOBHOCTBIO Y4aCTBOBaTh B COBEPLIEHCTBOBAHWK TEXHONOMMYECKMXY NpoUeCcCos C I'IO3I'1LI,I-Iﬁ IHEPro- M DECYDCO(EEDE}KEHHH, MWUHUMH3aL WK BOBJEI,EF'I(TBHFI Ha MK

OKPYKAKLWYIO cpeqy

B1l.6.15 Mpoueccs! M annapaThl XMMUUECKOH TEXHONOTHK

B1.B.16 OBWan XMMUYeCKan TEXHONOTMA

B1.B.02 MpaBoBefeHre B OXPaHe OKPYXIOWER cpegsl W PaUMOHaNEHOM UCMONMBE30BaHMA NMPUPOOHLIX PECYPCOB

B1.B.05 MaTepuanoBefeHUe 1 33LWTa OT KOPPO3WK [INA SHEPro- W pecypcocbeperatollx NpoLEeccoBE XMMUYECKOH TEXHOMOMK

B1.B.06 MogenupoBaHUe XMMUKO-TEXHONOMMUYECKMX NPOLECCoB ANA OXPaHbl OKPYXKIIWER cpeabl 1 PAUMOHANEHOTO MCMONLI0B3HWA NPUPOAHLIX PECYPCoB

B1l.B.11 MpoeKTUpPOBaHWE MPOLECCOB M 3NNAPaTOE XMMUYECKOA TEXHONOMMK

B1.B.13 Obwan 3xonorua

B1.B.14 OCHOBBLI TOKCMKOMOTWMM

B1.B.15 MPOMBILINEHHAA 3KONOMMA OCHOBHBLIX XMMHWYECKWX NPOW3BOACTE

Bl.B.16 TeXHUKa 33LWTEI OKPYXIIOWER cpeas

B1.B.18 OcCHOBEI MUKPOOWONOrMK U BUOTEXHONOTMK

B1.B.20 XUMUA oKpyXaoWeH cpegsl

B1.B.[1B.05.01 MpUKNagHasA MEXaHMKA B OXPaHe OKPYXAILWEN cpegsl U PaUMOHaNsHOM MCMONE30BaHMK MPMPOAHLIX PECYPCOB

B1.B.[1B.05.02 TeXHUUECKAA MEXGHWKA B OXPaHE OKPYXALWER Cpedbl U PALMOHANEHOM MCMONBE30BaHWKM MPUPOIHEIX PECYPCOB

B1.B.AB.06.01 Bronorma

B1.B.AB.06.02 JHONOruA

B1.B.[IB.10.01 OCHOBBI NPOSKTMPOBAHWA W IKONOMMYECKaR IKCNepTH3a

B1.B.[IB.10.02 OueHKa BO3efCTBMA Ha OKPYKAIOWYo cpeqy

B1.B.AB.12.01 TeXHONOrMM MUHMMMZ3LUWMKM 3HTPOMOTrEeHHOMo BOZ4EHCTEMA Ha OKPYXalowWwyo cpegy

B1.B.AB.12.02 MeToabl OUWCTKM CTOYHEIX BOA W ra30B030yLIHLIX BebpocoB

B2.B.01(Y) MpaKTvKa No Mony4YeHUIo NEPBUYHEIX NPoMECcCMOHANLHLIX YMEHMH W HABLIKOB
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WHAaekc CofepmaHue THn
B2.B.03(M) MpakTiKa No NonydYeHuio NpodeccHoHankbHLIX YMEHMIA M ONbITa NpodeccMoHankbHOR SeATENEHOCTH
B2.B.04(Ng) MpeanunnoMHas NPaKTMKa
B3.5.01 33WMTa BRINYCKHOW KBAaNMGMKaUWMOHHON paboTwl
NK-3 CNoOCOBHOCTBID MCNONbL30BaTh COBpeMeHHbIE MH(jJOpMEILl_HOHHbIe TEXHONOTHKM, NPOBOAWTL DEDEIE'OTKV HHdJODMEILle‘I C UCNONb30BaHMEM NPUKNAOHLIX NporpaMM W Ba3 MK
AaHHBIX ANA pacHeTa TeEXHONOMMYECKWX NapaMeTpoe ObOpYﬂ{JBaHHH M MOHWTOPUHTG NPUPOOHBIX Cpel
B1.B.17 IKOHOMMKA W NPOrHOZMPOBAHWE NPOMBILINEHHOMD NPUPOAONONE30BaHUA
EBE1.B.19 SKOMNOTMUYECKUA MOHWTOPMHI
B1.B.0B.09.01 CoBpeMeHHble MeToAbl NOMCKa WM 0DpaboTKKM Hay4YHO-TEXHWYECKoA MHpOopMaLMK
B1.B.QIB.09.02 MHGQOPMELMOHHEIE TEXHONOTHK B XHMUK
B1.B.AB.11.01 MeToAb! XMMUUECKOrO MOHWTOPHHIE OKPYHEILWER cpens!
B1.B.QB.11.02 MeToab OUEHKM Ka4ecrTBa OKpyXalowWweid cpesbl
B2.B.03(N) MpaKTMKa No NONYYEHMIO NPOdecCHMOHANEHBIX YMEHWA W ONBITa NpodecCOHaNEHOR JeRATENEHOCTH
B2.B.04(Ng) MpeaaMnnoMHan NPaKkTUKa
B3.6.01 33MTa BRINYCKHOW KBAaNMGUKaUMOHHON paboTwl
MK-4 CNOCcOBHOCTEID MCMONB30BATE HOPMATUBHBIE IOKYMEHTHI MO KAYECTBY, CTAHAAPTU3ALMM U CEPTUMKALMM NPOAYKTOE M U3MENHi nK
E1.B.04 HauepTaTensHan reoMeTpua
B1.B.05 MaTepuanoBefeH1e W 33LUMTa OT KOPPO3UM ANA 3HEPro- M pecypcocBeperaomy NpoLeccos XMMUYECKOW TEXHONOTMK
B1.B.0B.10.01 OCHOBLI MPOSKTUPOBAHUA M 3KONOTHYECKAs IKCNepTH3a
EB1.B.0B.10.02 OLeHKa BO3OEHCTBUA Ha OKPYHIIOWYIO Cpegy
B2.B.04(NA) MpeanunnoMHas NPakTUKa
B3.6.01 33MTa BRINYCKHOW KBAaNMGUKaUMOHHON paboTwl
NK-5 rOTOBHOCTBID 0BOCHOBLIBATE KOH KPETHBIE TEXHUHECKME pl‘:‘JLLIEHHﬂ np pa3pa60ﬂ<e TEXHONOMMYECKWX NpoLeCccos; Bblﬁl-"lpaTb TEXHUYECKWE CPENCTBa M TEXHOMNOIMH, MK
HanpaeneHHble Ha MMHUMWU3alU W0 aHTPONOMEHHOTO BO3AENCTEWA Ha OKDYXatoLWy cpeny
B1.B.05 MaTep1anoBefeHHe W 33LUMTa OT KOPPO3UK ANA 3HEPro- M pecypcocBeperalouy NpoLeccos XMMUYECKOW TEXHONOTMK
EB1.B.11 MpoeKTHPOBaHWE NPOLECCOB M ANMapaToB XMMHUUYECKOA TEXHONOTMK
E1.B.15 MpOMBILINEHHAA 3KONOTHA OCHOBHLIX XMMWUYECKUX NPOW3BOACTE
B1.B.16 TeXHUKa 3aLUWTH OKPYXaIoWeid cpeasl
EB1.B.20 XUMWA OKPYXIIOWER cpeasl
B1.B.[B.12.01 TexHONorMM MUHUMKM3ALMKA BHTPOMOreHHOro BO3AEHCTEMA Ha OKPYIKAIOWYI0 cpenqy
B1.B.AB.12.02 MeToAb! OUMCTKW CTOUHBIX BOJ M Fa30B03AYLWHLIX BEIBpoCcoB
B2.B.01(Y) MpaKTHKa NO NONYYEHMIO NEPBUUYHEIX NPO(ECcCMOHANEHLIX YMEHWA U HABLIKOB
B2.B.03(M) MpakTiKa No NonydYeHnio NpodeccHoHanbHLIX YMEHMI W ONbiTa NpodieccMoHanbHoR JeATeNEHOCTH
B2.B.04{Ng) MpeagunnoMHas NPaKTMKa
B3.5.01 33LMTa BRINYCKHOW KBAaNMGMKaLWMOHHON paboTwl
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CMPABOYHWK KOMMNE

TEHLI,VILH YyeBHbIi nnaH GakanaspuaTta 'z180302-00-17-12345-341684_0O0CHPUNP plx', koa Hanpasnexua 18.03.02, rog Ha4ana nogrotoskk 2017

WHOekc CogepxaHue Tun
nK-6 CNOCOBHOCTLIO CNEdWTE 3a BhINGNHEHUEM NpaeAn TEXHWUKH be30MacHoCTH, I'IDOHBBOJ'J,CTBEHHOH CaHWTapHH, no:«apHoﬁ BE30MNacHOCTH 1 HOPM OXpaHel TPYAa Ha MK
NpeanpuaTax
51.B.08 NabopaTopHLIM NPaKTUKYM MO OPraHWYeckon XuMiUK
52.B.03(M) MpaKTHKa No NOAYYEHMIO NPOMECCUOHANEHBIX YMEHWMIA M ONLITA NPOhECCHOHANBEHOR QeATENEHOCTH
B2.B.04{Na) MNpeanunnoMHas NPaKkTHKa
53.6.01 331MTa BLINYCKHOW KBANWDWKALUWOHHOA paboTel
@TO.B.02 [PamOaHCKaA 3aLUMTa B YPE3BbIUARHLIX CUTYaLMAX
NK-7 FOTOBHOCTbH) OCBaMBATL W 3_K{ nnyaTUpoBdTe HOBOE OEOpYII,OBaHHE, NPUHAMaTEL Y4acTue B HanaxMBaHMK, TEXHHYECKUX OCMOTPEX, TEKYLUWMX PEMOHTaX, NpoBepKe MK
TEXHUYECKOro COCTOAHWA 060PYAOBaHUA W NPOrPaMMHBIX CPeacTB
B1.B.12 INEKTPOTEXHWUKA W NPOMLILNEHHAA 3NEKTPOHNKS
B2.B.03(M) MpakTKa No Nony4YeHMio NpodeccMoHanEHEX YMEHMIA W ONLITA NPOMECCMOHANEHON QeATeNEHOCTH
B2.B.04{Ng) MNpeanunnoMHas NpaKTuKa
B3.5.01 33WMTa BbIMYCKHOW KBANMUKaLMOHHOH paboTsl
MK-8 CNoCOBHOCTBID MCMONBL30BaTh IMEMEHTbI SKOMOro-3KOHOMHWYECKOro aHanusa B Co3/1aHuu IHepro- “ pewpcocSeperamu_mx TEXHONOTHA MK
B1.B.01 OCHOBLI 3KOHOMWMKW M YNPABNEHWA MPOM3B0ACTBOM
B1.B.17 JKOHOMUKA M NMPOrHO3WPOB3HME MPOMBILNEHHOTO NPUPOACNONE30EaHUA
B1.B.AB.04.01 OCHOBEI MEHEDKMEHTE W MapKETUHIa
51.B.01B.04.02 OCHOBBI TEXHWUECKOTO PEMYNTMPOEaHUA M YNIPABNEHUA KIUECTEOM
52.B.04{Nn) MpeanunnoMHas NPaKkTHKa
53.6.01 331MTa BLINYCKHOW KBANWDWKALUWOHHOA paboTel
|B|4:| [EATENEHOCTU: HAYUHO-MCCNe0BaTeNbCKaRA
‘l_ll'(-l3 FOTOBHOCTBbHY M3Y4dTh HaYYHO-TEXHHYECKYHD HHll!OpMaLI,HIO, dHanNU3KpoBaTL OTEYECTBEHHBIH U 3&p'y‘68}KHblﬁ ONbIT N0 TEMaTHKE I-"ICCI'IE,EI,UBaHMFI MK

B1.B.07 OpraH14eckan XMMHUA W NpobneMsl OKpYKaKWeR cpensl

£1.B.08 NabopaTopHLIA NPaKTUKYM N0 OPraHMYeckon XMMiUK

B1.B.16 TexHWKa 3alUMTLI OKPYHIoWen cpegsl

B1.B.20 XUMUA OKPYHIIOWeH cpegel

B1.B.[B.10.01 OCHOBLI MPOEKTHPOBAHWA W 3KONOTMYECKaA IKCNEpTH3a

B1.B.[1B.10.02 OueHKa Bo3OeRCTBMA Ha OKPYKaloWYyio cpeny

B2.B.01(Y) MpakTHKa No NMonyYeHMIo NEPBUUHLIX MPoDercOHANBHLIX YMEHWA M HABLIKOB

52.B.02(H)

HayuHo-uccnenoBaTenesckan pabota

MpakTHKa No NoAyYeH o NPodeCcCUOHANBHLIX YMEHHA W ONbITa NPodeccMOHaNEHOR JeATenLHOCTH

(
B2.8.03(N)
B2.B.04(Mn)

MpeAAUnIOMHaA NPaKTHKA

B3.6.01

33lMTa BLINYCKHOW KBANWDUKAUWOHHOH paboTel

®T/1.B.01

TMepeBof HayUHO-TEXHWUUECKOA NUTepaTypel
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YyelGHbln NnaH Dakanaspwarta 'z180302-00-17-12345-341684_0OQCKMPWNP plx', kog Hanpaenenua 18.03.02, rog Hayana noaroToBkn 2017

MHaekc Cogepmanne Tun
MK-14 CMOCOBHOCTBIO I'IpM\r:‘IE‘Hﬂ_Tb COBpeMeHHbIE METOAbI MCCNEAOBAHWA TEXHONOMMYECKHX NPOUECCoB W NPUPOAHBIX Cped, MCNONb30BdTh KOMNBHOTEPHBIE CPEACTEA B Hay4HO- nK
WccnefoBaTenbckon pabote
51.B.06 MogenupoBaHue XMMMKO-TEXHONOMMUECKMX NMPOLECCOB ANA 0XPaHel OKPYXalolWed cpefsl M PAUMOHANEHOr0 MCMONE20B3HWA NMPUPOHEX Pecypcos
51.B.09 NabopaTopHele paboTsl Mo GUIMYECKON XMMMK NPOLECCOB C MCMONE30BaHWEM NPUPOOHLIX PeCypCoB
B1.B.17 JKOHOMMKA M MPOTHO3MPOBAHWE NPOMBILMEHHOTO NPUPOL0NONL30BaHUA
B1.B.19 IKONOTMYECKHMA MOHMTOPKMHT
B1.B.[1B.01.01 DUINKO-XMMHYECKWE OCHOBEI NPOLECCOB C MCNOMb30BaHWEM NPUPOAHLIX PECYproB
B1.B.AB.01.02 XUMHUYECKaA KMHETHKE OCHOBHBLIX NPOLECCOB C MCMONb30BaHWEM NPUPOAHLIX PECYproB
B1.B.A1B.02.01 WHCTPYMEHTANEHBIE METOB XMMWUECKOTD 3HANW3a B OXPaHe OKPYWAWeH cpefbl M paLUMOHaNsHOM WCNONB30BaHWK NPUPOOHLIX PECYPCOB
B1.B.A1B.02.02 JononHUTENEHBIE TNABLI AHANWTUYECKOW XWMWW B OXPIHE OKPYRI0WEHA cpeabl W PALWOHANEHOM WCNONB30BAHWK NPUPOOHLIX PECYDCOB
B1.B.[1B.07.01 Hayku 0 3emne
B1.B.[1B.07.02 leoskonorms
B1.B.[1B.08.01 BHOXMMMA
B1.B.[1B.08.02 BHONOrMUYECKan XMMKUA
B1.B.0B.11.01 MeTogp XMMWUYECKOro MOHUTOPWHI3 OKPYXaIoWed cpegel
B1.B.AB.11.02 MeTogp oUeHKM KauecTEa OKPY#AIoWeR cpegel
52.B.02(H) HayuHo-uccnegoBatensckas paboTa
52.B.04(Ng) MpeanunnoMHas NpakTHKa
B3.5.01 33WMTA BRINYCKHON KBANWGDWKILUMOHHOA paboTel
MK-15 CMOCOBHOCTBIO NNaHUPoBEaTh IKCNEPUMEHTANbHBIE WCCNEA0BAHWA, NONYYaTb, oﬁpaﬁa‘rblsaﬂ: M @HanM3MpoBaTh NONYy4YeHHbIE PE3YNbTAThI MK
51.B.03 TeopwA BEPOATHOCTEN M MATEMATMUECKaA CTATUCTHKA B OXPaHe OKPYXIIOWER cpefbl U PaLUWOHaNEHOM UCNOMB30BaHMKA NPUPOAHEIX PECYPCOB
51.B.06 MogenMpoBaHue XMMWKO-TEXHONOMMUECKMX NPOLECCOB ANA OXPaHbl OKPYXaloWeid cpeasl M PaLMOHaNEHOTO MCMONE30B3HWA NPUPOHLIX PECypCoB
B1.B.07 OpraH1Yeckan XMMma U NpobneMsl OKpyXatoLWen cpems
51.B.08 NabopaTopHLIA MPaKTHKYM MO OPraHUUEcKon XUMUK
51.B.09 NabopaTopHele paboTsl Mo GUIMUECKOR XMMUK NPOLECCOB C MCMIONE30BaHWEM NMPUPOOHEIX PECYPCOB
B1.B.10 NabopaTopHeli NPAKTMKYM NO NPOLECCcam M aNNapaTam XMMHUECKOR TeXHONorMu
B1.B.11 MpoeKTMpoBaHNe NPOLECCoB W ANNapaToB XMMUUECKoH TEXHONOrMK
B1.B.0B.02.01 WHCTPYMEHTaNEHEIE METOOR XMMWUECKOTD aHANW3a B OXPaHe OKPYXaoWwed cpedkl M pauMoHansHOM MCNONE30BaHWK NPUPOOHEIX PecypooB
B1.B.0B.02.02 JononHUTEnkEHEIE TNABL AHANMTUYSCKOH XUMUW B OXPIHE OKPYXA0WeH cpedsl M PaUMOHANEHOM MCNONE20BaHUK NPUPeOHEIX PeCypoos
51.B.[1B.03.02 JMCKPETHaA MAaTEMaTUKa B OXP3HE OKPYMatoLWed cpeasl M PaLMOH3NEHOM WCMONB30BAHMK NPUPOAHLIX PECYPCOB
51.B.[1B.12.01 TeXHOMOTMA MUHUMU3ALMKM 3HTPOMOTEHHOMO BO3ASACTEMA Ha OKPYKIOWYK cpegy
51.B.[1B.12.02 MeTofsl OUWCTKW CTOUHBIX BOf W Fa30B03AYLUHLIX BEIBPOCOB
B2.B.02(H) HayuHo-uconegoBaTensckas paboTa
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| WHaekc CofepxaHne | THn
B2.B.04(Ng) MNpeagMnnoMHan NpakTHKa
B3.5.01 33WKTa BLIMYCKHOW KBANMGUKILMOHHOA paboTwl

|I'IK-16 CNOCOBbHOCTBID MOAENMPOBATL IHEPro- W pecypcochbeperatlle NpoUeccsl B NPoMbILNEHHOCTHA ‘ MK

51.B.06 MogenmpoBaHMe XMMHKO-TEXHONOMMUYECKMX NPOLECCOB ANA OXPaHL OKPY#aloWed cpebl M PALMOHANEHOTO MCTMONB3DESHUA NPUPOAHEX Pecypros
EB1.B.AB.03.01 BLIUMCMIMTENLHAA MATEMATHKA ANA OXPaHbl OKPYXAKLWER CPefbl U PAUMOHANEHOTD WCNONL30BAHWA NPUPOOHLIX PECYPCOB
B2.B.02(H) HayyHo-uccnegoeatensckasn pabota
B2.B.04(Ng) MNpeagMnnoMHaA NpaKkTHKE
B3.6.01 33LNTa BRIMYCKHON KBANMGOWKALWOHHOA paboTel
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PACMNPENENEHWE KOMMNETEHLWIA
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WHaekc HauMeHoeaHne QOpMUPYEMEIE KOMMETEHLIMK
OK-8; OK-7; OK-2; OK-5; OK-4; OK-2; OK-1; OK-0; OK-B; OTK-1; OK-3; ONK-3; NK-3; MTK-6; K-5; MK-2; [K-7; NTK-8; [1K-4;
B1 Aucumunnins (Moaynu) MK-1; MK-15; MK-16; MK-14; NK-13
BE1.B B320BafA YacTe OK-8; ONK-1; OK-6; OK-1; OK-4; OK-2; OK-5; ONK-2; OK-7; ONK-3; OK-9; OK-3; NK-1; MK-2
E1.5.01 WHOCTPaHHLIA A3bIK OK-5
51.5.02 @unocodus OK-1; OK~4
B1.5.03 WecTopus OK-2; OK-6
51.5.04 ®U3NYECKas KYNsTYpa W CriopT OK-7; OK-8
51.5.05 MateMaTika OMnK-2
E1.E.06 WubopmaTHia OMK-1
51.5.07 DUINKA OMK-2; ONK-3
51.5.08 OBLWas U HEOPraHWUECKaR XUMHRA OMK-2; OMK-3
61.6.09 OpraHiyecKan XMMna OK-7; OK-6; OMNK-3; OMNK-2
51.5.10 DU3MYECKan XMMUA OMK-2; OIK-3
B1.B.11 KonnouaHaa XMMKA OMMK-2; OMNK-3
E1.6.12 AHANMTMYECKAA XMMUA 1 DUIMKO-XMMHYeckne meTogel | ONK-2; ONK-3
o aHanusa
61.6.13 WrxeHepHan rpaduka OK-7; OMNK-2
51.5.14 BE30MACHOCTE MM3HEOEATENEHOCTH OK-7; OK-b; OK-9; OK-3; OfK-3
51.5.15 Mpoueccsl M annapaTbl XMMUYECKOH TEXHOMOMHMM OMK-2; OMK-3; NMiK-2
B1.E.16 O6LWaA XHMUUSCKAA TEXHONOMMA ONK-2; NK-2
E1.6.17 CHCTEMBI YNPABNEHMA XMMUKO-TEXHONDMMUECKHMM ONK-2; MK-1
o npoLeccamMmn
OK-4; OMNK-3; OMNK-1; OK-7; OK-8; OK-3; OMNK-2; NK-1; NK-7; NK-4; NK-5; NK-2; TK-3; NK-6; MNMK-8; NMK-15; MK-13; NK-14; MNK-16
Bl1.B BapuatvBHanA YyacTk
E1.B.01 OCHOBLI 3KOHOMWKW M YNPaBAEHNA NPOH3BOACTEOM OK-3; M-8
£1.8.02 NpaBOBEAEHUE B OXPEHE OKPYKALWER Cpekl U OK-4; MiK-2
o pauMoHansHOM MCNONL30BaHUKM NPUPOHLIX PECYPCOB
Teopwa BepOATHOCTEI U MaTeMaTUuerkas cTatucTuka s | OMK-2; MK-15
B1.B.03 OXpaHe OKpYXalowWweH cpedbl M PaLMoHaNLHOM
MCNOMB30BEAHNKM NPUPOIHBIX PECYPCOB
E1.B.04 HauepTaTensHaa reoMeTpus OK-7; ONK-2; NMK-4
MaTepuanosefeHne U 3aliuTa oT KopposuK ana sHepro- | ONK-2; TK-5; MK-2; TIK-4
B1.B.0S M pecypcocOeperamWwmy NPoLeccos XMMUIECKoH
TEXHOMOMMM
MoaenuposaHmue XMMUKo-TexHonormueckx npoueccos | MK-2; MK-16; NK-14; MK-15
B1.B.06 ONA 0XpaHbl OKPYXAKOWe cpedel W PaUMOHaNEHoOro
MCNOMB30BaHWA NPUPOOHLIX PECYPCOB
51.B.07 Oprasu4eckan xumns u npobnemsl okpyxaiowei cpege | MK-1; MK-15; TIK-13
61.B.08 NaBopaTopHeIil NPaKTUKYM N0 OPraHWYecKon XMMUK MK-6; MK-1; MK-15; MK-13
51.8.09 NaBopaTopHble paboTkl N0 GUIMYECKONR XUMUK OrK-3; MK-1; NMK-15; MK-14
- NPOLECCOB € MCNONL30BaHWEM NPUPOAHBIX PECYProB
51.8.10 NabopaTopHeIil NPaKTMKYM No NpoueccaM u annapatam | OMK-2; OMNK-3; TIK-15
o XMMUUECKOA TEXHOMOTMM
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MHpeke HaumeHoBaHKe DOpPMUPYEMBIE KOMMETEHLMK
E1B.11 MpoeKTHPOBaHWE NPOLIECCOB M aNNapaTos xuMuueckor | MIKC2; MIK-5; MK-15
o TEXHOMOTMH
61.B.12 INEKTPOTEXHMKS W NPOMBILLNEHHAA 3NEKTPOHMKS OMK-1; ONK-2; NK-7
B1.B.13 QOWan 3Konorma OMK-3; NK-2
B1.B.14 OCHOBEI TOKCMKONOMMK OMK-3; NK-2
51.B.15 MpOMBILINEHHAR SKONOMMA OCHOBHBIX XUMUUECKNX MNK-2; NMK-5
o NpPOM3BOACTE
E1.B.16 TexHUKa 3aLUUTEI OKPYKIIOWER cpeul MK-2; MK-5; MK-13
£1.8.17 IKOHOMMKA WM MPOTHOZMPOBAHME MPOMBILLNEHHOMD MK-3; NMK-8; NMK-14
o NpUPOAONONE30B3HUA
G1.B.18 OCHOBEI MUKPOBMONOrvKM 1 BMOTEXHONOr MK OMK-3; MK-2
51.B.19 IHONOTMYECKWIA MOHUTOPHHT MK-3; MK-14
B1.B.20 XUMUA OKPYWIHOWER Cpegbl MK-2; MK-5; MK-13
51.8.21 INESKTUEHLIE AUCLUMNAWHEL NO duzMUeckod KynsType v | OK-7; OK-8
o CNopTY
B1.B.JB.01 Oucumnnuusl no esibopy 51.B.18.1 OMK-3; MK-1; MK-14
- OMK-3; NK-1; NK-14
51.8.18.01.01 DHINKO-XMMUUECKWE DCHOBLI NPOLECCoB ¢
MCNOMNB30BAHMEM MPUPOHBIX PECYPCOB
OMK-3; NK-1; NK-14
51.B./18.01.02 XMMUUECKaA KMHETMKA OCHOBHBLIX MPOLECCoB ¢
MCMOMNB30BAHMEM MPUPOHLIX PECYPCOB
B1.B.0B.02 Oucuunniue: no ewibopy 51.B.08.2 MK-14; MK-15
WHCTPYMEHTANBHBIE METOL! XMMUUECKOrD 3HaNW3a B MK-14; MK-15
B1.B.0B.02.01 OXpaHe OKpy®awWweil cpefsl M PaUMOHANEHOM
MCMOMNB30BAHMK NPHPO[IHBLIX PECYPCOB
JoNonHWTENLHEIE MMaBbl AHANUTHYECKOH XMMHW B MK-14; MK-15
B1.B.0B.02.02 OXpaHe OKpy#arowedl cpegel i pauMoHansEHoM
MCMOMNB30BAHUK NPUPOIHBLIX PECYPCoB
B1.B.0B.03 Oucumnnmssl no swbopy 61.B.0B.3 OMK-1; OMK-2; MK-16
BbIUMCIUTENBHAA MATEMaTHKa JNA OXPaHbl OMMK-1; ONK-2; NMK-16
B1.B.[B.03.01 OKPYKIOWeR cpefel M pauWoHansHoro MCMoNL30BaHHA
NPUPOAHLIX PECYPCoB
51.8./18.03.02 [MCKpeTHan MaTeMaTha B OXpaHe okpysaoweii cpeasl | ONK-2; MK-15
e W PALWOHANBEHOM WCMONB3IOBAHWW NPUPOAHLIX PECYDCOB
|51.B..ELB.D4 Oncumnnuuel no ewiGopy 51.B.0B.4 OK-3; TK-8
E1.B.[B.04.01 OCHOBLI MEHEKMEHTa WM MapKETHHI S OK-3; MNK-8
OK-3; MK-8
51.B./18.04.02 OCHOBbI TEXHWUUECKOIO PErYNMPOBAHNA U YNPABNeH!s
K3uecTBoM
|51.B.,'JE.E|5 Jucumnnmssl no ewbopy 61.B./1B.5 OMK-2; MK-2
51.8./18.05.01 MpUKNagHan MeXaHWKa B OXpaHe OKpyXaowen cpegel u [ OMK-2; MK-2
e pALMOHANBHOM MCMONB30BaHUK NPUPOOHEIX PECYpProB
51.B.71B.05.02 TexHWUYecKan MeXaHWKa B 0XpaHe oKpywawed cpegsl | OMK-2; MK-2
e W PaUMOHANEHOM MCMONBI0BAHWN NPUPOSHEIX PECyproB
|51.B..EI,B.DE: Oucymnnussl no esibopy 51.B./1B.6 OMK-3; NK-2
|51.8.08.06.01  |Buonorms OfMK-3; MK-2
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| MHaexc HauMeHoBaHue QOPMUPYEMbIE KOMMETEHLIMK
[51.B.1B.06.02  |3konorus OrK-3; MK-2
|El.B.,EI,B.D? [ucumnnussl no swifiopy 61.8./8.7 OMK-3; NK-14
E1.B.0B.07.01 Hayku o 3emne OMK-3; NK-14
B1.B.AB.07.02 leosKonorua OnNK-3; MK-14
|El.B.,EI,B.DS [ucumnnuusl no swifiopy 61.8./B.8 OMK-3; NK-14
B1.B.OB.08.01 BHOXMMKA ONMK-3; MK-14
E1.B.[1B.08.02 BUONOMMUECKan XMMUA OMK-3; NK-14
|El.B.,EI,E.Dg Mucumnnussl no exifiopy 61.8.]B.9 OMK-1; NMK-3
51.B.08.09.01 f:;ﬁjr;:::;::;?;::::cm 1 0B6paboTkn HayuHo- OMK-1; MK-3
E1.B.[B.09.02 WMH(OPMALMOHHEIE TEXHONOTUM B XUMUK OMK-1; NK-3
|51.B..ELB.1U Oucumnnusesl no ewiGopy 51.8.0B.10 MK-2; NMK-4; NK-13
51.B./1B.10.01 OCHOBLI MPOEKTMPOBaHNA W 3KONOMMYeckan axcnepusa | [TK-2; NK-4; TK-13
B1.B.0B.10.02 OUEeHKa BO3ECTEMA HA OKPYKIWWYK cpegy MK-2; NMK-4; MK-13
|El.B.ﬂB.11 Oncumnnuuel no ewiGopy 51.8.0B.11 MK-3; NMK-14
51.B.1B.11.01 MeTogbl XMMWYECKOro MOHUTOPMHIA OKpy&aloweii cpeg | MK-3; TK-14
B1.B.0B.11.02 MeTogbl OUEHKH KaUerTBa OKpYKaKWeid cpegsl MK-3; NK-14
|51.B..ELB.12 Oucumnnuusl no ewiGopy 61.B.0B.12 MK-2; MNK-5; NK-15
51.B./18.12.02 :Ijg;ﬁ:lcguucrm CTOMHBIX BOf] M ra30B030YLUIHbIX MK-2; NMK-5; NK-15
e2 MpakTiim MK-5; NK-6; NMK-4; NK-2; NK-3; MK-1; NIK-7; NK-8; NK-16; MK-15; NK-13; NK-14
|52_B BapHaTHBKan YacTe MK-5; MK-6; NK-4; NK-2; NK-3; NK-1; MK-7; NK-8; MK-16; MK-15; NK-13; NK-14
£2.8.01(Y) MpaKTMKa No NONYYeHHID NEPBMUHEIX MK-2; MK-5; MK-13
NpodheccMoHansHLIX YMEHUA W HABLIKOB
B2.B.02(H) HayuHo-WconenoeaTensckan paboTta MK-14; MK-13; MK-16; MK-15
52.B.03(N) MpaKTHKa No NONYYeHHIo Ppoq:ueccmHaanbm yMenuil 1 | MK-5; TIK-3; TIK-2; TIK-6; MK-1; MK-7; MNK-13
ONbiTa NpodercoHaNLHOM JesTeNnsHOCTH
B2.B.04{Ng) MpeagMnnoMHas NpaKTHKa MK-5; NMK-8; NK-4; NMK-2; MK-3; TIK-1; MK-7; NMK-8; NMK-16; MNMK-15; NMK-13; NK-14
OK-9; OK-8; OK-7; ONK-3; OMNK-2; ONK-1; OK-3; OK-2; OK-1; OK-6; OK-5; OK-4; MK-6; MK-5; NK-8; NK-7; NK-2; NK-1; NK-4;
B3 lNocynapcTBeHHAA WTOMOBaA ATTeCTaLMA MK-3; MK-15; MK-16; MK-13; MK-14
OK-9; OK-8; OK-7; ONK-3; OMNK-2; ONK-1; OK-3; OK-2; OK-1; OK-6; OK-5; OK-4; MK-6; MK-5; NK-8; NK-7; NK-2; NK-1; NK-4;
B3.B basosas yacTe MK-3; MK-15; MK-16; MK-13; MK-14
E3.E.01 321HTa BLINYCKHOM KBATNBHKALMOHHON PaBOTL ﬁﬁ:g, ﬁgféDﬁ}ii??jﬁ_gfgogf{:ihon}{_h 0OK-3; OK-2; OK-1; OK-6; OK-5; OK-4; MK-6; NK-5; NK-8; MK-7; NK-2; NMK-1; NK-4;
]EDT,[I, DaKYNLTATUBbI OK-5; OK-9; MK-6; MNMK-13
|¢T£I,.B BapuaTWBHas YacTb OK-5; OK-9; MNK-6; NK-13
©TA.B.01 Mepesoa HayUHO-TEXHWYECKoH NUTEPaTypLI OK-5; MK-13
©TA.B.02 MPaJaHCKaA 3aLMTa B UPE3BLIYARHBIX CHTYALIMAX OK-9; MK-6
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Wroro Kypc1 Kypc 2 Kypc 3 Kypc 4 Kypc 5
Bas.% | Bap.se | ABCT = Beero | Cem 1 | Cem 2 || Beero [ Com3 | Cem 4 || Boerc | Cens | Com6 | Boero | Can7 | Cons || Boero [ Cans |cana
B3p.)% | Mun. | Makc. @akr
WUroro (c dakyneraTusamm) 242 248 245 46 2% 20 50 27 23 59 30 23 52 25 27 38 15 23
Wroro no ON (e daxynerarusos) 237 243 240 45 25 20 48 25 21 ss 30 52 25 27 38 15 3
[Aucuisnnmsss (sogyni) 49% 51% 35.4% | 216 216 216 45 25 20 46 25 21 56 30 26 435 25 24 20 12 8
|Bazosan wacTs 9% | 108 106 41 | 21 | 20 24 | 15 5 24 | 10 [ 1 7 | © 5
|Bapuarusras wacTs 108 | 120 110 4 4 22 B 16 32 20 12 32 13 19 20 12 €
MpakTuKn 0% 100% 0% 15 18 18 3 3 3 3 12 3 9
BapuaTueHas 4aCTe 15 18 18 3 3 3 3 12 3 9
OCYABPCTEEHMER UTOrOB3R STTECTIUMA 6 9 ) & <
Bazosan wacTe 6 9 6 6 6
DakyneTaTHeER 5 5 5 1 1 4 2 2
BapuaTUeHaR “aCTh 5 5 5 1 1 B 2 2
Yuebuan HarpyzKa (akan.«ac/Hen) Of, dakyneTaTues 43.8 - 6.2 | 37.7 - |47 | 47 - 523 | 522 - [ 436 [ 432 - 6.2 | 27.5
Kowrakrwas pabora (akan.wac/ron) O ez 3nexT. Kypcos no duz.K. 77 - 153.6 - 165.4 - 189.6 - 175.6 - 107.6
Ayanropuan warpyzka (axaan.«ac/roa) Of1 62z 3nexT. Kypcoe no duz.k, 753 - 150 - 162 - 185 - 172 - 106
SK3AMEHE! (3xz) 5 3 2 5 3 2 8 4 5 2 3 3 2 1
3AYETH (33) 5 2 3 H 1 5 3 2 2 2 2 1 1
OBRzaTensHue opME KOKTPONR SAHETEH C OUEHKOM (330) 2 1 1 2 2 3 1 2 3 2 4 2 1 1
KYPCOBbLIE NPOEKTH! (KN) 1 1
KYPCOBGLIE PABOTH! (KP) 1 1
MNPOUEHT ... 33HATHIA OT FyAHTOPHEX e i = Rk
B MHTEPaKTUBHOIK hopme 61.3%
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CNUCOH KATEODP

YueSHeid nnak SakanaspuaTa 'z180302-00-17-12345-34 1684_OOCHPHNP plx', koo Hanpaenewas 18.03.02, rog He

Homep | ASOpesmarypa Hazsaqme xabegpe
1 OpraHW4echod ¥HMMM
7 L ST
3 PaMHECKON XHMUE
4 OBwed M HEOpraHU-SCoH XUMMK
g AHANMTHHECHON XHMMME
5 Konnosgron xusem
7 KaaHToeH iMMA
8 BricLusi MaTeMaTHimM
g HHOCTpaHHLX AZuIKoe
10 OOued MMMYECHON TEXHONOTHE
11 Mpousccos M 2NNAPETOE XMMHYSCKOH TEXH0NOrMM
12 INEKTROTEXHMKM B HSKTOOHAKN
13 MesaHmsm
14 CTaHnaPTHSEUMM ¥ MHEEHEDHO-KOMNESOTEPHON rpadei
15 MempaHHoW Texssonorim
16 McTopsn i nonMTonRoramM
17 unocoden
19 Pycoworo Aasika
20 PHEUHECKOND BOCTMTAHMA
7 Ofwed TExHo0norMK CHARKETOE
73 MHMU4SCKON TEXHONOMMM CTEKNE W CHTANADE
73 MHMUS2CHON TEXHONOMMM KEPAMMEN W OrHEYNOpoE
24 HHMMSSCHON TEXHONOMMM KOMMNOZMUMOHHE W BRKYLIMY MaTEPHANDE
5 HHMME BHICOKHX 3HEDMME W PAIMOSKONOHM
6 TexHON0riM PEgHMN ANEMEHTOS H HAHOMATEPHANOS Ha MK DCHOES
27 TexsonoriM MEOTONOE M BOG0DOAHOH IHSPIETHIN
8 HaHOMETEpHANoE ¥ HaHOTEXHOMNOMH
] Tex:On0raM HSopradn4eckiy BSIECTE W ANEKTPOXMMUHECEMY NDOMIE0ACTE
30 KHMME 1 TEXHONOMMM KPUCTANN0E
1 XML W TEXHONOMMM OPrasW-eckorn CHHTE3a
32 Texsonorim xHMUEo-tha PMaLEETHHECKMY M KOCMETHHECKIY CPEACTE
13 KHMWHSCHON TEXHONOMMM YTIEPOAHE MATEPHANOS
32 MMM W TeHOnorie CHOMEAHUMHORHY NpenapaToe
ig TexHON0rAM CCHOSHOMD OpraHW<SCHoND M HedmeRMMAHecsors MHTEsa
36 Tex:0n0raM TOHKOTD CRrasM4ecEnrD CHHTEIE W XHMUM KDEcaTanem
37 IHCNEQTHIE & JOMMHI- M HAPKOKOHTRONS
g KHMU4SCKON TEXHONOMMM MONHMEPHSD KOMNOSHUXOHHEX NAKOKPACOYHEN MATEMANOE M NOKPETHA
19 KHMUS2CHON TEMHONOMMM MISCTHSSCKIYE MaCC
40 Texsonoram nepepadoThn NAacTMaCT
a1 MMM M TEXHOMOMMM OPFaHMHeCKHy COBAMHEHMH 2307
47 KHMME M TEXHONOMMM BSICOKOMONEKYIAPHER COSANHEHHHA
43 TexuochepHod Deaonackooma
44 KuepHeTHEM KMMUKD-TEXHONOrMHECKHX NMPOLSCios
45 KOMMei0TepHO-WHTErPHPOEAHHEN CHCTEM B XMMUHBCKON TRXHONOTME
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CNWUCOK KATENP

YuefHeIA nnaH Gakanmaepwarta 'z180302-00-17-12345-341884 OOCwPHWNP plx', wog vanpaeneswa 18.03.02, ron ve

Homep | ASOpesmarypa Hazsamme xabenpe
26 HHBODMALMOHHSE KOMMBHTERHE TEXHONOMHA
47 BuoTexHONOMMM
48 MpOMEILNEHHOR 3KONOMHK
49 IKOHOMUHECKOH TEOPHM
50 MEHBIKMENTE W MaDHETHHIE
51 MpamaaHCKors, aETOPCKOND M 3KONOTMHEcKorD Npasa
52 KOMMMHAMWCTHIN M YTOMOEHOMD Npasa
53 MoCyaaprTEeHHE-NPAs0ESED AHCLMIMH
c4 MorvcTiKe W 3OHOMWS2CKod MHOOPMaTHIn
55 MHBODMATHEN M KOMTESOTEPHOMD MPOSKTHPOEAHHA
[ IKONOMMM MEranonMcos
57 HIHECKD "3anssan XMMUA AN yCTORHME0D DaseuTHR"
[ Cousmonorim
55 MHHOSALMOHHSE MAaTSPMAN0E M 3ALUMTE OT KOPROIHM
&0 YyelHo-HaEyHLA UEHTD MarWCTEPCOM NOGMOTOSN “BrHoMaTepMant”
61 BEK PAH
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