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1 OBIIME ITOJIOXKEHUA

1.1 OcHoBHass mnpodeccuoHAJbHAs o00pa3oBaTejJibHAsI MNPOrpaMMa BbICHIErO
00pa3oBaHusl — MPOrpaMMa MOArOTOBKHU 0aKaJaBpoOB (1ajiee — mporpaMmMa 0akajaaBpuara,
OOIl o6axkanaBpuara), peanusyemas ¢GeaepalbHbIM TOCYJApPCTBEHHBIM  OFOJKETHBIM
0o0pa3oBaTeNbHBIM  yUPSXKICHHEM  BBICHIETO  oOpazoBaHuss  «POCCHICKMI ~ XHMHKO-
TexHoJornueckuit ynusepcurer umenu J[.MI. MenzaeneeBa» B COOTBETCTBUM C (pelepabHBIM
rOCY/IapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICIIET0 OOpa3oBaHUs — OakalaBpHwar IO
HanpasieHuto noarotoku 18.03.02  DuHepro- M pecypcocOeperaoiime mnpouecchl B
XHMHYECKOH TeXHOJI0THH, HeTeXUMHUH U OMOTEXHOJIOTHH, TPohHiIh «OXpaHa OKPY:KAIOIIei
cpeibl M _PANMOHAJILHOE MCIO0Jb30BAHUE NPHUPOAHBIX PECYPCOBY», MPEICTaBIsSIET COOOMU
KOMILUIEKC OCHOBHBIX XapaKTepUCTUK OO0pa3oBaHUS M OPraHU3alMOHHO-TIEAArOrMYeCKUX
YCIIOBUHM, KOTOPBIN MpEeACTaBlieH B BUAE Y4eOHOro IUIaHa, KaJleHIapHOTo y4deOHOro rpaduka,
paboumx MporpaMM AUCIUIUIHH (MOIYJIEH), OIICHOYHBIX M METOJUYECKIX MAaTepUAIOB, pabouei
MPOrpaMMbl BOCITUTaHUS, KAJIGHIAPHOTO MJIaHA BOCIIUTATEIbHON paboThl, POPM aTTeCTalUH.

1.2 HopmaTuBHBIE JOKYMEHTHI JJsi pPa3padoTKH NPOrpaMmsl 0akajaBpuara Io
HANPaBJIEHUIO MOATOTOBKH COCTABIISIOT:

— ®enepanbHblil 3akoH 0T 29.12.2012 Ne 273-®03 «O6 ob6pazoBanuu B Poccuiickoit
®enepanuny;

- [Tpukaz Munobpuayku Poccun ot 07.08.2020 r. Ne 923 «OO0 yTBepkaeHUU
denepanbHOrO TOCYIapCTBEHHOIO 00pa30BaTENIbHOTO CTaHIApPTa BBICHIETO OOpa3oOBaHUS —
OakayaBpuar 1o HarnpaJiieHu o moAroToBku 18.03.02 DHepro- u pecypcocOeperaroniie mporecchl
B XUMHUYECKON TexHONoruu, Hedrexumun u Ouorexuonoruu (naisee — ®I'OC BO — 6akanaBpuar
no HampaBieHuo moAarotoBku 18.03.02 Duepro- u pecypcocOeperarmmmye MTpOIEecch B
XUMHUYECKON TEXHOJIOTUU, HEPTEXUMUU U OUOTEXHOIOTHN);

- [Tpuka3z Muno6puayku Poccun ot 06.04.2021 Ne 245 «O6 yrBepxnenuu [lopsaka
OpraHM3allMl U OCYIIECTBIEHUS OO0pa30BATEIbHOM JEATENBHOCTH MO0 00pa30BaTEIbHBIM
porpaMMam BhICIIEro 00pa3oBaHus — IporpaMmmam OakaliaBpuara, MporpaMMam CrelruaInTera,
porpaMMaM MarucTpaTypb»;

- [Ipodeccuonanbuplii crangapt «CHenUanIucT M0 HAyYHO-MUCCIIEI0BATENbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM pa3paboTKaM», YTBEP:KIEHHBIA MpHKa3oM MHHHCTEpPCTBa Tpylda U
counanbHoOM 3amuThl Poccuiickoit @enepanuu ot 04.03.2014. Ne 121 n;

— [Tpodeccuonanbubiii crangapT «CHEHAINUCT M0 YKOJIOTHYECKON 0€30MmacHOCTH (B
MPOMBIIIJICHHOCTH )», YTBEPKIACHHBIN MPUKa30M MUHHCTEPCTBA TPyAa M COLMAIBHOM 3all[UThI
Poccuiickoit deneparum ot 07.09.2020 Ne 569 H;

- [Ipodeccuonanbupiii  crangapr  «CneuMaaucT-  TEXHOJOr B olOiactu
MPUPOJOOXPAHHBIX  (IKOJNOTUYECKUX)  OHOTEXHOJOTH»,  YTBEPKACHHBIM  MPUKa30M
MuHnucTepcTBa Tpyia U colfuanbHoM 3amuThl Poccuiickoit @enepamuu ot 21.12.2015 Ne 1046H;

— Ilpuka3 MunucrepctBa oOpa3oBanusi u Hayku P® ot 23.08.2017 Ne 816 «O6
yTBepxkAcHUH [lopsjaka MPUMEHEHUs OpraHU3alusMH, OCYIICCTBISIONUMHU 00pa30oBaTEeIIbHYIO
JESTENIbHOCTD, JJIEKTPOHHOTO OOYYEHHS, JUCTAHIIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTHUH TpU
peanu3anuu  00pa3oOBaTENBHBIX TMporpamMM» [DneKTpoHHBIM pecypc]. Pexum gocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%FO%ES%EA
%EOWEY/ (mara obpamenus: 22.03.2022).

— Ilpuka3 MunucrepctBa Hayku M Bbiciiero oOpa3oBanusi Poccuiickoit denepanuu,
MunucrepctBa npocsemieHus Poccuiickoit ®eneparnn ot  05.08.2020 Ne 885/390 «O
MPaKTUYECKOW TMOJATOTOBKE OOydJarommxcs» [DIeKTpoHHBIH pecypc]. Pexum mgocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&link_id=0&nd=102850569&intelsearch=&firstDoc=1/
(mata obpamienus: 22.03.2022);

— Ilonoxenne 00 opraHu3alM ¥ HCIOJIB30BAHUHM DJIEKTPOHHOTO OOydyeHus u
JTUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH MPU peann3aii 00pa3oBaTEIbHBIX IPOTPAMM B
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denepalbHOM TOCYJAapCTBEHHOM OIOKETHOM 00pa30BaTeIbHOM  YUPEKICHHH  BBICIIETO
oOpa3zoBanus «Poccuiickuii XUMUKO-TeXHOJOTHYECKUi yHuBepcuteT uMenn /1.M1. Menneneenay,
npuHsToe pemieHneM YdeHoro coera PXTY um. .M. MenneneeBa ot 27 mapra 2020 r.,
nporokosn Ne 9, BBeneHHoe B JaeiictBue npukazom pekropa PXTY um. M. Menneneena
or 27 mapra 2020 1. Ne 29 O]l [DnekrtponHsli pecypc]. Pexwmm  mocryna:
https://muctr.ru/upload/university/departments/uu/local _doc/ITonoxkenne_I0uIOT.pdf (mata
obpamenus: 22.03.2022);

- [TonoxkeHne O TMPaKTUYECKOW TMOArOTOBKE OOydYaloImUXcs B  ¢eaepalbHOM
roCy/IapCTBEHHOM  OIO/KETHOM 00pa30oBaTEeIbHOM  YUPEXKICHUU BBICHIETO 00pa3oBaHUs
«Poccuiickuii XMMUKO-TEXHOJIOTUYECKH yHuBepcuteT umenu (.M. Menneneesa», npunsaroe
pemienuem Yuenoro coeta PXTY um. JI.M. Menaeneesa ot 25.11.2020, npoTtoko:n Ne 4, BBeieHO
B geiictBue mnpukazoM pekropa PXTY wum. JILU. Menneneesa or 26.11.2020 Ne 117 O[]
[DneKTpOHHBIN pecypc]. Pexum JIOCTyTa:
https://muctr.ru/upload/university/departments/uu/local_doc/ITonoxenne%200%20npakTudeckoi
%?20mnoaroroske.pdf (mara obparmmenus: 22.03.2022).

[Ipy ocBOEHMM AWCHMIUIMH ¥ MPAKTUK CTYAEHTHl JOJDKHBI  HCIOJb30BaTh
uH(pOpMallMOHHBIE U MH(POPMAIIMOHHO-00pa30BaTEIbHbIE PECYpPCHl CIEAYIOIIUX IOPTAIOB U
CalTOB:

— Cucrema QenepabHbIX 00pa3oBaTeNbHBIX MOpPTaioB. CHCTEMa  OTKPBITOTO
obpazoBanus. Koncanrunurossiit ieHTp MOC OO P® [DnexTponHslii pecype]| — Pesxxum poctyma:
http://www.openedu.ru/ (nara obpamienus: 22.03.2022).

— Hudopmarmmonnas cuctema «EanHoe OKHO JocTyna K 00pa30BaTeIbHBIM PECypcamy.
URL.: http://window.edu.ru/ (nata ooparenus: 22.03.2022).

— @®3IIO0: cootBercTBUe TpeboBanusiM OI'OC [DnexTpoHHBIN pecypc]| — Pexxum nocryna:
http://fepo.i-exam.ru/ (nata oopamenus: 22.03.2022).

1.3 O0mas xapakTepucTHKA NPOrpaMMbl 0aKkajaBpuara

Iesab10 nporpaMmbl 0aKkajJaBpuaTa sBISETCS CO3IaHKe [T 00yJaroLINXCsl yCIOBUM IS
nproOpeTeHus] HeOOXOIUMOTO ISl OCYIIECTBICHUST MPO(ECCHOHATBHON JeSITeTbHOCTH YPOBHS
3HaHUM, YMEHUH, HaBBIKOB, OIbITA JEATENLHOCTH M TOATOTOBKM K 3alIUTE BBIMYCKHOMN
KBaJIM(DUKALIMOHHOM paboThI.

[Tonyyenune oOpa3oBaHMs 1O 00pa3oBaTEIbHOM MPOrpaMMeE BBICIIErO OOpa30BaHUS —
nporpamMMe OakalaBpuara IOMYCKaeTCsl TONBKO B 00pa30oBATEIbHON OpraHU3aIlMH BBICIIETO
00pa30BaHus U HAYYHOI OpraHM3anuu (Jlajuee — opraHu3ars).

O6yuenue 1o o0O0pa3oBaTeNbHON MporpaMMe BBICHIETO O00pa3oBaHUS — TIPOrpaMMe
OakanmaBpuaTa B 00pa3oBaTeNIbHON OpraHM3allld OCYLIECTBISETCS B O4HOM (hopme 0OydeHHs.
O6beMm mnporpammbl OakanaBpuaTa coctaBiser 240 3aueTHbIX enuHUIl (Hanee — 3.€.) BHE
3aBHCUMOCTH OT (hOpMBI OOYUEHHUsI, TPUMEHAEMBIX 00pa30BaTENbHBIX TEXHOJIOTUH, pealn3anun
nporpaMMbl  OakalaBpuiaTa C HWCIOJb30BAHUEM CETEBOW (HOPMBI, pealn3aluu TMPOrPaMMbI
OakanaBpuaTa 1o UHAUBHUyaIbHOMY y4eOHOMY IIaHY.

O06bem mporpaMmbl OakajiaBpuaTta, peau3yeMblid 3a OUH YUEOHBIN TOJ, COCTABIISIET HE
6onee 70 3.e. BHE 3aBUCUMOCTH OT (OpMbI OOyueHHs, HPUMEHSIEMBIX 00pa30oBaTEIbHBIX
TEXHOJIOTHH, pealn3aliil TporpaMMbl OakajaBpuaTa C HCIIOJIB30BAaHHEM CETeBOH (HOpMBI,
peanu3alyy NporpaMMsbl OakIaBpuaTa Mo MHAUBHIYaIbHOMY YUeOHOMY IUIaHy (32 HCKIIFOUCHHEM
YCKOPEHHOTO 00y4deHHsl), a TpH YCKopeHHOM oOydeHun — He 6oiee 80 3.e.

Cpok momydeHus: oOpa3oBaHusl 1O HporpamMMe OakanaBpuara (BHE 3aBHCHUMOCTH OT
MPUMEHSIEMBIX 00pa30BaTEIbHBIX TEXHOIOTHI):

B OYHOI (popme 00yyeHHs, BKJIIOYasi KaHUKYJIBI, IPEIOCTABISIEMbIE TIOCJIE MPOXOMKIACHUS
rOCyIapCTBEHHOW UTOTOBOM aTTeCTAIlMU, COCTABIISET 4 roja;

pu 00Y4YEeHUH M0 MHIUBUAYyATbHOMY yueOHOMY IJIaHy MHBAIKAOB U jul ¢ OB3 Moxer
OBITh YBEIMUYEH 110 WX 3asBJIICHUIO HEe Ooyiee 4eM Ha | TOJ 10 CPaBHEHHIO CO CPOKOM ITOTYIEHHS
00pa30BaHus, YCTAHOBICHHBIM IS COOTBETCTBYIOIIEH (GOpMBI 00ydeHus.
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[Ipn peanuzamuu nporpamMMmbl OakallaBpuaTa OoOpa3oBaTeibHas OpraHu3alis BIPaBe
OPUMEHATh  JJNEKTPOHHOE OO0y4YeHHe, JUCTAHLMOHHBIE O0Opa30BaTeNbHBIE TEXHOJIOTHH.
Peanuzamus mporpaMMbl OakanaBpuaTa € MPUMEHEHHEM HCKIIOYUTEIBHO 3JIEKTPOHHOTO
0o0ydeHHUs, JUCTAHLIMOHHBIX O00pa30BaTENbHBIX TEXHOJOIMIl HE JAOIycKaeTcsa. DJIEKTPOHHOE
oOydeHue, AUCTAaHIMOHHBIE O0pa3oBaTeiIbHbIE TEXHOJOTMH, MPUMEHSEMble MpU OOyUEeHUU
VHBAJINJIOB JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSAMU 3/10pOBb4 (Jajiee — MHBaIU b ¥ iuna ¢ OB3),
JOJIKHBI TPEyCMaTPpUBaTh BO3MOKHOCTH IpUEMa-Tiepeaud HHPOPMAIH B IOCTYITHBIX JUIS HUX
dbopmax.

Opranu3zanus I10JDKHA MPEIOCTaBIATh WHBaNuAaM H junaMm ¢ OB3 (1o ux 3asBlieHUIO)
BO3MOXHOCTh OOy4YeHHs 1O Mporpamme OakajlaBpHuaTa, YYHUTHIBAIOIIEH OCOOCHHOCTH WX
NCUXO(U3UUECKOTO pPa3BUTUSA, HHIUBUAYAIbHBIX BO3MOXXHOCTEH U, MpU HEOOXOJMMOCTH,
oOecrnieunBaroIlel KOPPEKLMIO HAPYILIEHUS pa3BUTHS U COLMAJIbHYIO aJalTallui0 YKAa3aHHBIX JIULL.

OOpazoBatenbHast JESATENBHOCTh [0 IMporpaMMe OakanaBpuaTa OCYLIECTBISIETCS Ha
rOCyIapCTBEHHOM #A3blke Pocculiickoil d@enepauuu, €Ciad WHOE HE ONPEACIICHO JIOKAIbHBIM
HOPMATHUBHBIM aKTOM OpraHMU3aIlUH.

B pamkax nporpammbl OakanaBpuara BBIIAENAIOTCS oO0s3aTeiabHass 4acTh W YacTb,
dbopMupyemasi yuacTHUKaMHU 00pa3oBaTeIbHbIX OTHOIIEHUH. K 0053aTenpHON YacT MpOrpaMMel
OTHOCATCS ~ JUCHMIUIMHBI  (MOIYIM) H  TPAKTHKH, oOecredynBaromue (GOpMHpPOBAHUE
obmenpodeccuoHaIbHBIX KoMIeTeHIIuH, onpeaensiembix @I'OC BO.

B o00s13aTenbHy0 4acTh IporpaMMbl OakajgaBpuaTa BKJIIOUAIOTCSA B TOM YHUCIIE:

JTUCHUILTUHBI (MOIynH) 110 Grutocodun, uctopun (uctopuu Poccuu, BceoOiielt HCTOPHH),
MHOCTPaHHOMY $I3bIKY, O€30M1aCHOCTH KU3ZHEESITEIbHOCTH;

JTUCHUIUTMHBL (MOAYNIHM) MO (PU3UYECKON KyIbType U CIOPTY, pealn3yeMble B paMKax
broka 1 «/lucuunausel (MOILYIIN)».

JlucuumiuHel (MOAYJIHM) M MPAKTHKHU, obecreyrnBaroiye (opMUPOBaHNE YHUBEPCATBHBIX
kommereHimid, omnpenemsiembix PIOC BO, a Takke mnpodecCHOHATBHBIX KOMIIETEHIIHH,
OTpefieNiIeMbIX OpraHu3aliell CaMOCTOSTENBHO, MOTYT BKIIOYaThCS B O0S3aTENbHYIO YacTh
nporpaMmbl OakaiaBpuata U (WIKM) B 4acTh, (OPMUPYEMYIO0 YYaCTHUKAMHU OOpPa30BaTEIbHBIX
OTHOLIEHHUH.

O6beM oOs3aTenbHON YacTu 6e3 yuera o0bemMa rocy1apcTBEHHOW UTOTOBOM aTTecTalluu
JIOJDKEH COCTaBIATH He MeHee 60 MpoLeHTOB 00111ero oobeMa nporpaMmsl 6akanaBpuara.

[Iporpamma OakamaBpuata 0O€CIIEYUBAET BO3MOXKHOCTH OCBOCHHS AJIEKTUBHBIX
TUCIUIUIIMH  (Monmyned) W (akynabTaTHBHBIX AUCHMIUIUH (Moxynei). dakynbTaTHBHBIC
JUCIUIUIMHBI HE BKIIIOYAIOTCS B 00BEM MpOrpamMMbl OakanaBpuaTa.

[IporpamMma GaxanaBpuaTa COCTOUT U3 CIEAYIOMIUX OJIOKOB:
- brok 1 «/{ucuunmuubl (MOLYITH)»

- bnok 2 «IIpakTuxu»

- brok 3 «["ocynapcTBeHHAass UTOTOBasi AaTTECTALIHS



CrpykTypa nporpammbl 0akajiaBpuara

CtpykTypa nmporpammsl OakajgaBpuara O0Bem nporpamMmbl OakagaBpuaTa
B 3a4YETHBIX €IUHHUIIAX
biok 1 Jucuunauael (MOIYIIH) He meHee 180
biiok 2 IIpakTuku He MeHee 15
bnoxk 3 ["'ocynapcTBeHHas UTOTOBasi aTTECTAIINS HEe MeHee 6
O0BeM nporpamMmbl OakajiaBpuarta 240

biok 1 «/[ucuurmmyuHbl (MOTYITH ).

B pamkax biioka lnporpamma 6akanaBpuaTa JODKHA 00ECTICUUTh PEATH3aLUIO:

JUCIUTIINH 10 dunocodun, uctopuu (ucropuu (uctopuu Poccum, BceoOIIe nctopun),
MHOCTPAaHHOMY SI3BIKY, O€30MIaCHOCTH KU3HEIEATEIbHOCTH;

JTUCIUTIINH (MOJTyJIel) 1o GU3HUECKOU KYJIbTYpe U CIIOPTY B 00beMe He MEHee 2 3.¢.

B pamMkax >neKTHUBHBIX JUCHUIUIMH (MOAyJeil) mporpamma OakaiaBprara oOecriednBaeT
peanu3aluio IMCHUIUIMH (MOyiei) Mo (U3nUecKoi KyabType U CIopTy B 00beMe He MeHee 328
aKaJIeMUYECKHUX YaCOB, KOTOPBIE SBIISIOTCS 003aTeIbHBIMHE JJI OCBOCHUS, HE TIEPEBOATCS B 3.€.
U HE BKJIIOYAIOTCS B 00beM IpOorpaMMbl OakajgaBpHara.

JucuutuimHel (MOAyIH) 10 (PU3WYECKON KYIBType M CHOPTY PEaH3yIOTCs B MOPSIKE,
YCTaHOBJICHHOM 00pa3zoBaTeslbHON opranuzanuei. [lns wuHBanmmoB u sun ¢ OB3
oOpa3oBaTenpbHas OpraHM3alWs YCTAHABIMBACT OCOOBIA MOPSAAOK OCBOCHHS JHCLUUILUINH
(Momyneit) mo (Qu3MYECKOH KyIbType M CIHOPTY C YYETOM COCTOSHUSI HMX 370POBbS
https://www.muctr.ru/sveden/ovz/).

B brok 2 «IIpakTuka» BXoJIAT yueOHast U MPOU3BOJICTBEHHAS MIPAKTUKU (Jajiee BMECTe —
IIPAKTHKN).

Tunsl yueOHON TPAKTUKH:

O3HAKOMUTEIbHASI TPAKTHKA;

TEXHOJIOTUYECKast (IPOEKTHO-TEXHOJIOTUIECKas!) MPAKTHKA,

Hay4YyHO-HCCIIeIoBaTeNlbckass paboTra (MONydyeHHWE TEPBHUYHBIX HABBIKOB  HAy4YHO-
HCCJIEIOBATEIbCKOM paboThI).

Tunsl IPON3BOACTBEHHON MPAKTUKH:

TEXHOJIOTUYECKast (MPOEKTHO-TEXHOJIOTHIECKast) MPAKTHKA,

Hay4YHO-UCCIIeIoBaTeNbCcKas paboTa;

MPEIATIIIOMHAsST TPAKTHKA.

Opranu3zaiiys BHIOMpAET OJAMH UM HECKOJIBKO THUIOB y4eOHOW MPAKTHKU M OAUH WU
HECKOJIbKO ~THIOB TIPOM3BOJCTBEHHOW TpakTuku, OpraHuzamus BIpaBe YCTAaHOBUTH
JOTIOTHUTEIBHBINA THI (TUIIBI) Y4eOHOU U (MJIH) TPOU3BOJCTBEHHON MPAKTHKH.

B bnok 3 «l'ocynapcTBeHHast UTOroBasi aTTeCTALUsA» BXOJIUT:

ITonroToBka K chaue M chaya roCyJapCTBEHHOrO 3SK3aMeHa (ecau oOpa3oBaTelibHas
OpraHu3aisl BKJIIOYWIA TOCYJapCTBEHHBIH SK3aMEH B COCTaB TOCYAAPCTBEHHOW HTOTOBOM
aTTecTaIuun);

BBIMIOJIHEHUE, TIOATOTOBKA K  MPOUEAYpe 3allMuThl W  3allUTa  BBITYCKHOU
KB (PHUKAIIMOHHOMN paboThI.

1.4 TpeGoBaHus K NOCTyNAOIIEMY

TpeGoBanusi Kk HOCTyHaroUeMy ONPEAEISAIOTCS (peepalbHbIM 3aKOHOJATEIbCTBOM B
oOmactu oOpa3oBaHusi, B ToM uucie llopsakom mpuema Ha oOydeHHe MO 0Opa3oBaTEIbHBIM
mporpaMMaM BBICHIET0 00pa3oBaHUsl — IMporpaMmaM OakanaBpuaTa Ha COOTBETCTBYIOLIUI
y4eOHBIH ro.
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2 XAPAKTEPUCTHKA IMTPO®ECCUOHAJIBHOM NEATEJILHOCTH
BbIITYCKHUKOB, OCBOUBHINX ITPOI'PAMMY BAKAJIABPUATA

2.1 OGnactp mnpo(hecCHOHAIBHOW MAEATeNbHOCTH U chepa mnpodeccHuOHATHLHON
JeSITeIbHOCTH BBITYCKHUKOB, ocBouBIIMX OOII O6akanaBpuata, BKIHOYaeT:

26 XuMHYECKOe, XHUMHUKO-TEXHOJIOTHYECKOE MPOM3BOJACTBO (B cdepax: 3aIluThI
OKpy’Karolle cpelpl M JUKBUIALMU IOCIEICTBUI BpEeOHOro Ha Hee BO3JeicTBHA); cOopa,
nepepadoTKU, YTHIIM3ALUU U XpPaHEHHUsS OTXOJIOB NMPOU3BOACTBA; 00ECIICUYCHHS IKOJIOTHUYECKH U
CaHUTAPHO-3IUIEMHUOJIOTMUECKH 0€30I1acHOro OOpallleHus C OTXOAaMH IIPOU3BOJACTBA U
notpelieHusi; pa3pabOTKU JHEPro- M pecypcocOeperarmmmx IMporeccoB B XUMHYECKON
TEXHOJIOTUH, HePTEXUMUHN U OMOTEXHOJIOTHH; pa3pabOTKU, CO3/1aHUs U SKCILIyaTallul SHEPIo- U
pecypcocOeperarmnmx MauH 1 alnapaToB XUMHUYECKUX MTPOU3BOJICTB).

40 CkBo3Hble BHbI IPOPECCHOHATIBHOM AEATENILHOCTH B IPOMBIIIIEHHOCTH (B cdepe
OpraHu3alii U MPOBEACHUS HAYYHO-UCCIIEIOBATEIBCKUX M OMBITHO-KOHCTPYKTOPCKUX paldoT B
00J1aCTH HEPro- U pecypcocOeperarmmx NpoLueccoB B XUMUYECKONH TEXHOJIOTUH, HEPTEXUMHUN
1 OMOTEXHOJIOTHH ).

2.2 Tunel 3ama4 ¥ 3a7a4d Npo(ecCUuOHATBHOM JESTENbHOCTH, K KOTOPbIM T'OTOBSITCS
BBIITYCKHUKY B pamkax ocBoeHus OOII GakanaBpuara:

- Hay4YHO-HCCIIE10BATEIbCKUE;

- TEXHOJIOTUYECKUE.

2.3 OObekTamMu NpoQPecCHOHANBHON NEATENbHOCTH BBIMYCKHUKOB, ocBouBmux OOII
OakanaBpuaTa, Wik 00J1acThiO (001aCTsIMU) 3HAHUS SBJISIFOTCS

MPOLECChl M amnmapaTbl XUMUYECKOW TEXHOJOTUH, He(PTEXMMHH M OHOTEXHOJIOTHH;
MPOMBIIIUICHHBIE  YCTAHOBKHM, BKJIIOYas CHUCTEMbl aBTOMATH3WPOBAHHOTO  YIIPaBJICHUS;
COOPYKEHHSI OYMCTKU CTOYHBIX BOJ U T'a30BBIX BHIOPOCOB, MEpepabOTKU OTXOA0B, YTHUIH3AIUU
TEIJIOPHEPTETUYECKUX TIOTOKOB M BTOPUYHBIX MaTE€pUalOB; METOJBI W CPEACTBA OICHKHU
COCTOSIHMSI OKPY>KAIOIIEH Cpeibl U 3alMThl €€ OT aHTPOIION€HHOTO BO3ACHCTBHUS; NEHCTBYIOLINE
MHOT'0aCCOPTUMEHTHBIE MMPOU3BO/ICTBA XUMUYECKON M CMEXHBIX OTPACIICH MPOMBIIIIIEHHOCTH.

3 CTPYKTYPA IPOI'PAMMbI BAKAJIABPUATA

Conepxanne ¥ OpraHm3anus oOpa3oBaTelbHOro mporecca mpu peanuszanuu OOl
BbICIIEr0 0oOpa3oBaHMs — OakanaBpuaT No HampasieHuto noaArotoBku 18.03.02 Duepro- u
pecypcocOeperaioiue mnpoueccbl B XMMHYeCKOH TEXHOJIOTMH, HePTeXMMHH H
OMOTEXHOJIOTMH PETIAMEHTUPYETCS:

—y4€0HBIM TUTAHOM;

—KaJIeHJapHbIM Y4eOHBIM TpapuKOM;

—pabounMu IporpaMMaMu AUCHUILIINH (MOAYJIEN);

—paboYrMHU IpOrpaMMaMH NMPaKTHK;

—IIPOrpaMMOi TOCYTapCTBEHHOW UTOTOBOM aTTECTAlUU;

—(pOoHaMH OLIEHOYHBIX CPE/ICTB;

—METOAMYECKUMH yKa3aHUsMU 10 cooTBeTcTBYromen OOII;

—paboyell mporpaMMoil BOCIIUTAaHUS;

—KaJIeH/IapHBIM TUIAHOM BOCTIUTATEIbHON pabOTHI.

3.1 Y4eOHublii m1an

VYuebnsrii ian OOIT GakanaBpuara BKIOYAET EpEeUeHb TUCIUITINH (MOyJIei ), IPaKTUK,
aTTECTAllMOHHBIX HCIIBITAHUM IPOMEXKYTOUYHOM M TOCYJAapCTBEHHOM HWTOTOBOM aTTECTalluU
o0yyaromuxcsi, Ipyrux BUAOB y4eOHOH AEATeNbHOCTH C yKa3zaHHeM HMX 00beMa B 3a4ETHBIX
€MHMIIAX, IOCIIE0BATENbHOCTH U pacpe/IesIeHus 10 nepruojaM o0ydeHuUs; BbLAeNseTcs 00beM



KOHTAKTHOM paboThl 00yd4aromuxcs C TMpenojaaBaresieM (IO BHAaM Yy4eOHBIX 3aHIATHI) W
CaMOCTOSITENIbHOM paboThl OOydYaroONUXCsl B aKaJeMHYECKHX (aCTpOHOMHYECKHMX) yacax. J[ms
KaXIOM TUCIUIUTMHBI (MOYJIsI) M TIPAKTHKU YKa3bIBaeTcs (hopMa MPOMEKYTOYHON aTTecTalluu
o0yyJarouuxcs.

Y4eOHbIH IJ1aH MPECTAaBIICH B IPUIIOKCHUU.

3.2 KanenaapHplii yueOHbIi rpadpux

[TocnenoBaTenbHOCTh peaNM3alliy MPOrpaMMbl OakallaBpuara Mo TOJaM U CeMecTpam
(BKJIIOYAs TEOPETHUECKOE 00YUeHHE, MPAKTUKH, IPOMEXKYTOUHBIE 1 TOCYAaPCTBEHHYIO HTOTOBYIO
aTTecTalliy, KaHUKYJIbI) IPUBOJIUTCS B KaJICHIAPHOM yueOHOM rpaduke.

Kanennapusiii yaeOHbIN rpaduk MpeACTaBICH B MPUIOKCHHH.

3.3 Paboume nporpaMmMbl JUCHUILIAH (MOYJI€il)

B OOIIl 06akanaBpuaTa B TNPWIOKEHHUH NPEACTABICHB Bce padoyue MPOTrpamMMbl
JTUCIUTIINH (MOJTyJICH).

3.4 PaGoune nporpaMMsbl PaKTHK

OOII 6akanaBpuaTa npeycMaTpUBaeT JOCTATOUHBIN 17151 HOPMUPOBAHMSL, 3aKPEIICHUS U
pa3BUTHS NPAKTUYECKUX HABBIKOB M KOMIETECHIUI 00beM MpakTHKH. [IpakTuka mpeacraBiser
co00i1 BHI y4eOHBIX 3aHSATHH, HEMOCPEICTBEHHO OPHEHTHPOBAHHBIX Ha MPOQECCHOHAIBHO-
NPAaKTUYECKYI0 TOATrOTOBKY oOyd4aromuxcs. IIpakThka 3akperuisier 3HaHHS W YMEHUS,
npuoOpeTaeMble 00yJaIOUIMMUCS B PE3YJIbTaTe OCBOCHHS TEOPETUIECKUX KYPCOB, BBIPaOATHIBACT
NPAaKTUYECKHE HABBIKM W CIIOCOOCTBYET KOMIUIEKCHOMY (OPMHPOBAHUIO YHUBEPCAIbHBIX,
o01menpodeccuoHaNbHBIX, MPOPECCHOHATBHBIX KOMIETEHIMH oOydatommxcsa. IIporpammer
NPaKTUK MPUBEICHBI B TPHIIOKCHHU.

ITpu peanuzauun OOII 6akanaBpuarta npe1ycMaTpUBalOTCs CIEAYIOIINE BUABI IPAKTHK:

— yueOHas;

— MIPOM3BOJICTBEHHASI.

3.4.1 YueOHas NpaKTHKa

Tun npakTUKA: 03HAKOMHUTEIBHASL.

3amauell NpPaKkTUKU SBISETCS IOJIyY€HHE MEePBUYHBIX MPOQPECCHOHATIBHBIX YMEHUH U
HaBBIKOB B OOJacTH OXpaHbl OKpyxaromed cpeapl. [IpakThka ocymiecTBiseTrcss B
OBPA3OBATEJIBHOM OPTIAHU3ALINU na Kadempe IpoMBINIIEHHOI S5KONOTHE U (MIH) HA
NPEINPUATHSIX, C KOTOPBIMH 3aKJIFOYESHBI JOTOBOPHI O MPAKTHYECKOM MOATOTOBKE.

PykoBO/ACTBO MNpakTHKOW oOCyILIECTBIsSET mpenoaaBaresb Kadeapsl NpOMBIIIIICHHON
9KOJIOTHH.

3.4.2 llpon3BoacTBeHHAs] IPAKTHKA

Tun npakTuku: TeXHOJIOrHYecKas (IPOEKTHO-TEXHOJIOTHUECKast).

3ajayamMyl IPAKTUKU SIBJISIOTCS: IPAKTUUYECKOE 3aKpeIIeHUe U YriyOJeHue MOITy4eHHbIX
B Ipolecce OO0y4deHHs 3HAHMA 10 BONpPOCaM IPOMBIIUIEHHOW pealn3allid METOOB
00e3BpeKUBaHUS Ta30BbIX BHIOPOCOB, CTOYHBIX BOJ, TBEPIBIX OTXO/0B; (OPMUPOBAHUE YMEHUS
aHaiM3a BO3ACUCTBUS MPOMBINUICHHBIX MPEANPHATUH Ha OKPYXAloIlylo cpeay; 00OCHOBaHHE
pelIeHUH 10  palUOHAIbHOMY  HCIOJNb30BAHUIO  PECYPCOB,  DHEProcOEpEKEHUI0 B
TEXHOJIOTMYECKUX IIPOLIECCax.

[IpakTuka ocymectnisiercss B PXTY um. J[.W. Menneneesa u (mim) Ha IpeanpUITHSIX, C
KOTOPBIMHU 3aKJIFOYEHBI IOTOBOPBI O IMPAKTUYECKON ITOATOTOBKE.

3.4.3 Ilpon3BoaCTBEeHHASI IPAKTHKA

Tum npakTUKA: HAYYHO-HCCIIEI0BATENbCKAs padoTa.

3amauaMu  Hay4YHO-MCCIIEOBATENbCKOM PAa0OTHl SIBISIOTCS: MPHOOpPETEHHE HaBBIKOB
IUTAHUPOBAHMS U BBIMIOJIHEHUS HAYYHO-HUCCIIeI0BAaTENbCKONW paboThl, 00pabOTKH, HHTEPIIPETALIUN



U TpEeACTaBICHHUS HAy4YHBIX pE3yJbTaTOB; TMOJATOTOBKA K BBHINOJIHEHHUIO BBITYCKHON
KBaJTM(PHUKAIIMOHHOMN paboTHI.

Hayuno-uccnenoBarenbckas padorta ocymectsisiercs B OPTAHU3AILIMU na Kadenpe
NPOMBIIIJICHHON SKOJIOTUU W/WIM B OJHOM M3 IMOJPA3/ACICHUN MPEANPHUATHS, OpraHu3aluid, ¢
KOTOPBIMH 3aKJTIOUYEHBI COOTBETCTBYIOIINE JOTOBOPHI O MPAKTUYECKOM MOATOTOBKE.

3.4.4 IIpou3BoaACTBEHHAS IPAKTUKA

Tun npakTUKK: NPEITUIUIOMHAS PAKTHKA.

3ajayamMy TMPAKTUKH SBJSIIOTCS: OKOHUYATeNbHOE (OPMUPOBAHHE Y OOYyUYaIOLIUXCS
KOMIIETEHIIN, CBA3aHHBIX C MPOBEJICHUEM HAYYHBIX UCCIICAOBAHUHA U TEXHUYECKUX pa3paboToK,
M3Y4YE€HHEM OpraHu3alluy IPOU3BOJICTBA, €0 SKOHOMUKH, OXPAaHOH Tpy/Aa, 0XpaHOU OKpysKarolei
cpedpl, MMUHHMMH3AIlMe HEraTUBHOTO BO3JCHCTBUS Ha HeE, pa3pabOoTKOH Mep pecypco- U
SHEprocOepekeHusl; MOJArOTOBKAa HMCXOAHBIX JAHHBIX JUIS  BBIMOJHEHHS  BBITYCKHOU
KBATH(UKAIIMOHHOW pa0OThl; pa3BUTHE Y OOYYAIOMIUXCS JUYHOCTHO-TIPO(HECCHOHATBHBIX
kaudecTB uccienoparens. [Ipaktuka ocymectBiusercs B PXTY um. JI.1. Menneneesa u (1aum) Ha
MPEANPUITHSIX, C KOTOPBIMHU 3aKITIOYEHBI JOTOBOPHI O MPAKTUYECKOM MOTOTOBKE.

BI)I60p MCCT MPOXOXKIACHUA IPAKTUK A JIMI C OrpaHUYCHHBIMHM BO3MOXKHOCTAMU
340pPOBbA MPOU3BOAUTCA C YUCTOM COCTOSAHUA 300POBBA 06yqa}oumxca n TpC6OBaHI/I${MI/I 8(0)
JOCTYIIHOCTH.

3.5 lIporpamma rocynapcrBenHoii urorosoi arrecranuun (I'MA)

[IporpamMmMa rocyaapcTBEHHOW HTOrOBOM aTTectanuu siBisiercs npuioxenuem k OOIl
OakanaBpuara.

B rocymapcTBeHHYIO HMTOTOBYIO AaTTECTAllMI0 BXOAMT BBINOJHEHHE, IOATOTOBKA K
IPOIIEeType 3aIIUTHI M 3alUTa BBITYCKHON KBATN(UKATMOHHONW PaOOTHI.

3.6 ®ona ouenounbix cpeacts (POC)

®OC cozmaercss B coorBercTBUU ¢ TpeboBanusimu PI'OC BO pang arrecranuu
0oOy4aroluxcsi Ha COOTBETCTBUE HUX YYEOHBIX JOCTHMKEHMM TMO3TamHBIM TpeOOBaHUAM
cootBercTByromeit OOII GakanaBpuara A MPOBEACHHUSI BXOJHOTO M TEKYIIEro OLIEHUBAaHUS, a
TaKKe NPOMEXYTOUHOM arrectanuu oOyyaronxca. POC sBISETCS COCTAaBHOM YacCThIO
HOPMAaTHBHO-METOJMUYECKOT0  OOEeCleYeHHs  CHUCTEMbl  OLIEHKM  KadyecTBa  OCBOEHUS
obyuarontumucs OOII, Bxoaut B coctaB OOII 6akanaBpuara.

DOC — KOMIUIEKT METOJUYECKUMX MaTEpUaioB, HOPMUPYIOIIMX MPOLEAYPbl OLCHUBAaHUS
pe3ynbTatoB  OOyueHus, T.e. YCTAHOBJIGHHS COOTBETCTBUS  Yy4E€OHBIX  JOCTHXKEHUM
3alJJaHUPOBAaHHBIM pe3yibTataM o0ydeHus u TpeboBanusiMm OOII OakanmaBpuaTa, pabouunx
IpOrpaMM AMCLMILINH (MOAYJIEN) U IPAKTHUK.

®OC chopMupoBaH Ha OCHOBE KITFOUEBBIX IPUHIIUIIOB OLIEHUBAHMSL:

— BQJIWJHOCTU: OOBEKTHl OLEHKHM JOJDKHBI COOTBETCTBOBATH IIOCTABICHHBIM LIEISAM
o0OydeHus;

— HAJEKHOCTH: HCIIOJIb30BAHUE €AMHOOOpa3HBIX CTAaHIAPTOB U KPUTEpUEB JUIA
OLICHUBAHMSI TOCTUKEHUM;

— 00BEKTUBHOCTHU: pa3Hble 00yYarorecs 10JKHBI HMETh paBHbIE BO3MOKHOCTH I0OUTHCA
ycrexa.

®OC no gucuumHam, npaktukam, [ A npuBeeHsl B IPUI0KEHNH.

WHBannaaM U nuiaM ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0pOBbs (10 MX 3asBJIECHUIO)
MIPEIOCTaBIISAETCS BO3MOXKHOCTH 00yueHus mo OOII 6akanaBpuara, yuuThIBatOIEeH 0COOEHHOCTH
UX TICUXO()M3UYECKOTO pa3BUTHS, MHIMBUAYAIBHBIX BO3MOXKHOCTEH M, IpU HEOOXOJUMOCTH,
oOecrneunBaromiel KOPPEeKIHIO HApYIIEHUI pa3BUTHS U COLIMATIBHYIO aJanTallHIo.



3.7. Pabouasi nporpaMmMa BOCIUTAHMS

Pabouas mporpamMma BOCHHUTaHUS, pa3padOTaHHAs M yTBEP)KICHHAas 00pa3oBaTeIbHOMN
OpraHM3alMeii, ONpeAeasieT KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK OCYLIECTBISIEMOM B
00pa3oBaTeNbHONW OpraHU3allMy BOCIHUTATENBHONH pPabOThI MO COOTBETCTBYIOIIEH OCHOBHOM
00pa3oBaTeIbHON IPOrpaMMe:

— 1IeJTb, 33/1a41, OCHOBHbIEC HAIPABJICHUS U TEMBI BOCIIUTATEILHON pabOTHI;

— BO3MOXHbIE (OPMBI, CPEICTBA M METOJbl BOCIMTAHMs, BKJIOYas HCIOJIb30BAHUE
BOCIIMTATEIBHOTO TOTEHIIMAJIA TUCHUIUIMH (MOTyJIel);

— MOAXOJbl K MHAMBHIYyaIU3allUUd COAEPKAHUS BOCIUTAHHUS C y4E€TOM OCOOCHHOCTEH
00yJarouxcs;

— mnokazaresnu 3((EeKTUBHOCTH BOCIUTATEIbHON PabOThl, B TOM YHCIE IUIAHUPYEMbIE
JIMYHOCTHBIE PE3YJIbTAThl BOCIIUTAHUS, U UHBIE KOMIIOHEHTBHI.

3.8. KajenaapHblii I1aH BOCIIMTATEJILHOM PadoThI

Kanennmapuelii 1u1aH BOCHUTATENbHOM palOThI, pa3paOOTaHHBIA M YTBEPIKICHHBIN
o0pa3oBaTebHON OpraHu3aluei, CoAepKUT KOHKPETHBIN MepeyeHb COOBITUM UM MEpONpUsATUI
BOCIIUTATEIbHON HAIPABICHHOCTH, KOTOpPbIE OPraHU3YIOTCA U INPOBOAATCA 00pazoBaTeIbHOMN
opranuzanyeii M (WIM) B KOTOPHIX 0OOpa3oBaTeibHAs OpTraHU3alMs NPUHUMAET Yy4acTHe, B
COOTBETCTBUM C OCHOBHBIMU HAIPABJICHUSMHU U TEMaMH BOCHUTATEIbHOIN pabOThI, BBIOpaHHBIMU
dbopmamu, cpeicTBaMHU U METOAAMHU BOCITUTAHUS B y4eOHOM TOAY HITH TIEPHOAE O0yUCHHS.

4 PE3YJIBTATBI OCBOEHUS ITPOI'PAMMbI BAKAJIABPUATA

CoBOKYNHBIN 0XHMJaeMblil pe3yiabTaT oOpa3oBaHHs M0 3aBepiieHuu ocBoeHus OOII
OakanmaBpuaTa ompejaesnsercs NpuoOpeTaeMbIMU BBITYCKHUKOM KOMIIETEHLUSMH, T.€. €ro
CIIOCOOHOCTSIMU TPUMEHATh 3HAHUS, YMEHUS, HaBbIKM M JIMYHBIE KAaueCTBa B COOTBETCTBUU C
3a7jauaMu Mpo(hecCUOHAIBHON AEATEIbHOCTH.

B pesymbrare ocBoenuss OOIl OakanaBpuaTta y BBIYCKHUKA JIOJKHBI OBITH
chopMHpPOBaHbI YHUBEpCAIbHbIE, 001IETTPO(hecCHOHAIBbHBIE U TPO(ECCHOHATbHbIE KOMITETEHIIHH.

Brimycknuk, ocousmmit OOII, nomken 061anath CaeayOMUMA KOMIETECHITUSIMH.

4.1 YHnBepcaanble KOMIICTCHIMHU BBINTYCKHUKOB U HHAUKATOPLI UX TOCTHKCHUS

HaunmenoBaunue
Konu Ko 1 HauMeHOBaHME HHIMKATOPA JOCTUKEHUS
KaTeropuu (Tpyrmiibl)
VK HanMmeHoBanne YK YK

VK-1.1 3naer meTonbl MOMCKA, KPUTHUYECKOTO
aHaJIM3a M CHHTE3a MH(OpMalUH, NPUMEHEHUS
CHUCTEMHOTI'0O II0JIX0/1a, OCHOBAaHHOI'O0 HAa HAYYHOM
MHPOBO33PEHUN npu pelieHun 3a1a4y
npoecCHOHATLHOMN 1eATEIbHOCTH;

VK-1.2 YmMeer aHanu3upoBaTh 3aa4y, BbLACISASL
aHAJIU3 U CUHTE3
CucremHoe n ee 0a30BbIE COCTABIIAIONINE;

uHpopManuu,

KPUTHYECKOE ONMOHSITE VK-1.3 VYmMmeer HaxoauTh W  KPUTHYECKH
MBIILIIEHHE P . aHaJM3UpOBaTh HMH(POPMAINIO, HEOOXOIUMYIO
CUCTEMHBIN TOIXO .

JUISL pellieHusl TOCTaBIEHHON 3a/1auH;
JUTSI peIICHUS

VK-1.4 VYmeer omnpeaensiTe U  OLCHUBAThH
IIOCTaBJIEHHBIX .
sanau BapHaHThl BO3MOKHBIX PElIEHUH 3a7auu;

' VYK-1.5 Bnaneer HaBblIKaMM pacCMOTPEHHUS

BO3MOXXHBIX BApUAHTOB  pELIEHUS  3ajJauH,
OLICHMBAHMSI UX JIOCTOMHCTB M HETOCTATKOB.

VK-1. Ciocoben
OCYIIECTBIIATh
MOUCK, KPUTUYECKUH
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Pazpabotka u

pcamsanusa NpOCKTOB

VYK-2. Cnocoben
ONpEeNEeNsATh Kpyr
3a]1a4 B paMKax
IIOCTaBJICHHOM LeNIn
U BBIOMpATH
ONTUMAaJbHBIE
CIOCOObI X
pelieHus, UCX01s U3
JIEHCTBYIOIUX
IIPaBOBBIX HOPM,
HUMEIOLIUXCS
pecypcoB u
OrpaHUYECHUN

VYK-2.1 3Haer mnpaBuia M YCIOBHOCTU IIpH
BBINOJIHEHUN KOHCTPYKTOPCKOM JOKYMEHTaIUH
IIPOEKTA;

VK-2.2 3HaeT OCHOBBI pacyeTa Ha MPOYHOCTD,
XKECTKOCTb M YCTOMUMBOCTb  DJIEMEHTOB
000pyJOBaHUS XUMUYECKOM TPOMBILUIEHHOCTH;
VK-2.3 3HaeT TEXHOJOTMYECKHE pacueThl
anmnapaToB XUMHUYECKOH MPOMBIIIIEHHOCTH;
VK-2.4 VYmeer omnpenenits  0XHIaeMble
pe3yabTaThl  IPOSKTHUPOBAHUSA  DJIEMEHTOB
000pyI0BaHUSI XUMUYECKOH MPOMBIIUICHHOCTH;
VYK-2.5 YmMeer ompenensaTh crnocod pemeHus
KOHKpDETHOW  3aJaud  NpPOEKTa,  BbIOWpas
ONTUMAJIBHBIA ~ CcHOcO0 M HCXOAs U3
JEUCTBYIOIMX IIPaBUJ M T'PAHUYHBIX YCJIOBHUH
IpU BBITOJHEHUH HNPOEKTHON JOKYMEHTALUU U
UMEIOLINXCS PECYPCOB U OTPAHUUYEHUN;

VK-2.6 VYmeer pemarb KOHKpPETHBIE 3aJaud

npoekta  TpedyeMoro  KadectBa W 3a
YCTaHOBJICHHOE BpEMS;

VYK-2.7 VYmeer nyOIMYHO  OPENCTaBISATH
pe3yibTaThl  pelieHUs] KOHKPETHOWM  3aJaduu
MIPOCKTA;

VK-2.8 Bnaneer cnocobamu U IHpUeMaMH
U300paKeHUs 3JIEMEHTOB XUMHUYECKOTO
000pyI0BaHUS B OAHOM U3 rpapUUeCcKUX CUCTEM;
VK-2.9 Bnaneer MeToJIaMu MEXaHUKU
MPUMEHUTETPHO K  pacueTaM  amnmaparoB
XUMHUYECKOH MPOMBIIIIEHHOCTH;

VYK-2.10 Bnaneer HaBbIKaMU HPOEKTHUPOBAHUS

Komangnas pabora u
JUJIEPCTBO

VYK-3. Crnocoben
OCYIIECTBIISITh
coIaJIbHBIE
B3aUMOJICUCTBUA U
peann30BbIBAThH
CBOIO POJIb B
KOMaHJ1e

MPOCTEUIINX anmnaparoB XUMHYECKOM
MIPOMBIIIJIEHHOCTH.

VK-3.1 3Haer W DOHHMAaeT OCOOCHHOCTH
TTOBEJICHUS paboTHUKOB MpeANPUITHI
XUMHUYECKON MTPOMBIIUIEHHOCTH;

VK-3.2 3HaeT OCHOBHBIE THNBI COLMAIBHBIX
B3aUMOICUCTBUI " COLIMAIbHO-

MICUXOJIOTHYECKHE KpPUTEPUH IPPEKTUBHOCTH
yTIpaBJIEHUS KOJUIEKTHBOM;

VYK-3.3 VYmMmeer B3auMoAelcTBOBaTh C JPYTMMH
YJieHaMH KOMaH[Ibl, B TOM YMCJI€ y4acTBOBAaTh B
oOmMeHe nHpopManuei, 3SHaHUSIMHU U OTIBITOM;
VYK-3.4 VYmMeer wucnonp3oBaTb COBPEMEHHBIE
COLIMAJIbHO-TICUXOJIOTHYECKHE TEXHOJIOTUH
yTIpaBJIEHUS KOJUIEKTHBOM;

VK-3.5 BnageeT oCHOBHBIMH METOJIaMU cOoOpa 1
aHanmm3a  MH(oOpMamuM,  CHOCOOCTBYIOLIECH
pa3BUTHIO OOLIEH KyNbTYpbl U COLMAIU3ALUU
JUYHOCTH;

VK-3.6 Birageer criocodaMu MOTHBAIIMN YIEHOB
KOJIJICKTHBA K JUYHOCTHOMY u
poheCCHOHATHPHOMY Pa3BHUTHIO.
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VYK-4. Criocoben

YK-4.1 3HaeT OCHOBHBIE CITOCOOBI COYETAEMOCTH
JIEKCUYECKUX €AVHUI] u OCHOBHBIE
CIIOBOOOpPA30BATENbHBIE  MOJEIH,  PYCCKHE
SKBUBAJICHThl OCHOBHBIX CIJIOB U BBIPQXKECHUI
npoeCCUOHATBHON peyn;

VK-4.2 3HaeT OCHOBHBIE TNPUEMbI M METOJIbI
pedepupoBaHUsS U AaHHOTUPOBAHUS JINTEPATYPHI
0  CHEIHAJbHOCTH, TPUEMBl  pPabOTHl ¢
OPUTMHAJILHOM JIMTEPATYpPOM 110 CIELUAIBHOCTH;
VK-4.3 3HaeT nacCUBHYIO U aKTUBHYIO JICKCHUKY,
B TOM 4HCIIE, OONICHAYYHYIO H CIICIHATIHHYIO
TEPMHUHOJIOTHIO, HEOOXOIUMYIO ISl peIICHUS
CTaHJapTHBIX KOMMYHUKATUBHBIX 33]1a4;
VYK-4-4 Ymeer ucnonab3oBath HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIC TEXHOJOTUU TIPU TOUCKE

;gig;?}?ﬂﬂb HeoOxonuMmol  MHpopMmanMu B IpoLecce

KOMMYHHKALIHIO B pelieHusl  CTaHJapTHBIX ~ KOMMYHHUKATHBHBIX

9 3aJad Ha TOCYZAPCTBEHHOM M HHOCTPAHHOM
YCTHOU 1 SA3BIKAX;
o ;

KoMmyHuKamus THCHMCEHHOR VYK-4.5 VYwmeer pabGortarb ¢ OpUTMHAIBHOU
g)oo(gl\;’c:;ii CHIHOM JUTEPATypOi MO CIIeHHUaTbHOCTH €O CII0BapeM;
a3mike Poccuiickoil VYK-4.6 Bnaneer BeneHueM Jen0BOU NEpETHCKH
Deepatun 1 Ha MHOCTPaHHOM A3BIKE, peueBoii
HHOCTPaHHOM (bIX) ACATENLHOCTBIO  IPUMCHHTEIBHO K chepe
a3bIKe (aX) OBITOBOM U IpodeccuoHaTbHON KOMMYHHKALUH;

VYK-4.7 Bnaneer BeqeHUEM JI€JI0BOM NEPENHUCKU
c y4eTOM ocobeHHocTeH CTUJIMCTUKU
opuIIMATbHBIX W HEODHUIMAIBHBIX  IIHCEM,
COLMOKYJIBTYPHBIX  paszauuuii B (opmate
KOPPECTIOHIEHIINM Ha TOCYIapCTBEHHOM H
MHOCTPAaHHOM SI3bIKaX;
YK-4.8 Brnaneer HaBbIKaMU peueBoit
JesITeIbHOCTH IPUMEHUTENBHO K chepe OBITOBOM
u npodeccCuOHaATBLHON KOMMYHHKAIIHH,
OCHOBaMH IyOJINYHON peun;
VK-4.9 Bnageer OCHOBHOW  HHOSI3BIYHOM
TEPMUHOJIOTHEH  CHELUAIBHOCTH, OCHOBaMH
pedepupoBaHus M aHHOTHPOBAHHS JINTEPATYPHI
10 CHEeHATbHOCTH.
VK-5.1 3HaeTr OCHOBHbIE 3aKOHOMEPHOCTH
E(E;TSF;HCHT;;;;TTH HCTOPUYECKOTO nporecca U JTaIbI
MEKKYIHTYPHOE HCTOpHYECKOTO pa3BuTus Poccuuy;
pasHooGpasne VYK-5.2 3Haer 3THO-KYJIBTYpHBIE U COLMAJIBHO-

MeKKyIbTypHOE o6IIecTBa B MOMUTHYeCKHE MIPOIIECCHI CTaHOBIICHUS

B3aUMONEHCTRIE COMHATBHO- POCCHUICKO TOCY1apCTBEHHOCTH;
HCTOPHYECKOM, VK-5.3 3naer mecto u poas Poccun B ncropun
S CTETHIECKOM 1 YeJI0BEYECTBA U B COBPEMEHHOM MHUPE;
bHTOCOBCKOM VK-54  3Haer  OCHOBHBIE  pa3feinbl |

HanpasjieHuss QUIOCOpHUU, a TaKKE METOIbl U
KOHTEKCTax

npueMbl GuI0co(CKoro anaimsa npoosiem;
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VYK-5.5 3HaeT HpaBCTBEHHBIE IIEHHOCTH,
MPE/ICTAaBICHUSI O COBEPIICHHOM 4YEJIOBEKE B
Pa3IMYHBIX KYJIbTypax;

VK-5.6 VYMeeT oOCMBICIMBATH COILHAJILHO-
MOJINTUICCKUE TIPOIECCHI, COOBITHS U SBIICHUS B
Poccun u MupoBoM coob1iecTBe B X JUHAMUKE
U B3aMMOCBSI3U, PYKOBOJICTBYSICH MPUHIIMIIAMH
Hay4YHOU OOBEKTUBHOCTH U UCTOPU3MA;

YK-5.7 YmMmeer ¢dbopmupoBaTh u
apryMEHTHPOBAHHO OTCTauBaTh COOCTBEHHYIO
MO3UITUIO TIO Pa3IMYHBIM MIPOOIeMaM UCTOPUH;
VK-5.8 VYMeer noHuMarh W aHAJIU3UPOBATh
MUPOBO33PEHUECKHE, COLIMAJIbHBIC u
UHAMBHUAYaJIbHbIE  MPOOJEeMbl  COBPEMEHHOM
KU3HH;

VYK-5.9 VYmeer rpaMOTHO BECTH [IUCKYCCHUIO,
apryMEHTUPOBAHHO OTCTaMBaTh CBOIO MO3UIIUIO
0 3HAYUMBIM  (QHIOCOPCKUM  IpodiIeMam
COBpPEMEHHOM KU3HHU, OTHPAsACh Ha
HapaboOTaHHbII B  ucropuun  ¢uiocoPpuu
MmaTepuan;

YK-5.10 Ymeer KOHCTPYKTUBHO
B3aMMOJIECTBOBATH C JIIOJIbMU C yUETOM aHATTN3a
UX COIMOKYJIBTYPHBIX OCOOCHHOCTEM B IIEJISIX
YCIICUIHOTO BBIMOJTHEHUS MPOPECCHOHATBHBIX
3a/1ay;

VYK-5.11 Bnageet npeacTaBieHUIMA 00 HCTOPUHU
KaKk  Hayke, OCHOBAaMH  HCTOPUYECKOTO
MBIIUICHHUS,

VK-5.12 Bnmageer  mnpeacTtaBieHUAMH 00
OCHOBHBIX 3Tanax B UCTOPUHU YEJIOBEUECTBA U UX
XPOHOJIOTHUH;

VK-5.13 Bnaneer HaBbIKAMH aHaiIn3a
HUCTOPUYECKUX UCTOUYHUKOB;

VK-5.14 Bnaneer HaBbikamMu (uI0cO(CKOiM
KyJAbTYpbl I BBIPAOOTKHM  CHUCTEMHOTO
1IEJIOCTHOT'O B3IJIsA/1a HA J€MCTBUTEIBHOCTD.

Camoopranuzanus u
camopasBuTHE (B TOM
qucie
3I0pOBBhECOEPEIKEHNE)

VYK-6. Cnocoben
yIPaBIsTH CBOUM
BPEMCHEM,
BBICTpauBaTh U
peannu30BbIBaThH
TPACKTOPHIO
CaMOpa3BHUTHS Ha
OCHOBE TIPHUHIIUIIOB
caMmoo0pa3oBaHus B
TE€YECHHE BCEH )KU3HU

VYK-6.1 3HaeT conMaTbHO-TICUXOJOTUYECKHE
TEXHOJIOTUH Pa3BUTHSI U CAMOPA3BUTHS;

VYK-6.2 3Haer cBOM JIUYHOCTHBIC, CUTYaTHBHBIE,
BpPEMEHHBIE U IPyTHe PECYPCHI U UX MPeJIeIbl;
VK-6,3 Ymeer miaHupoBaTh M pemiaTh 3agadu
COOCTBEHHOTO npodecCuoHaIbLHOTO "
JMYHOCTHOTO Pa3BUTHUS;

VYK-6.4  Ymeer  KpUTHYECKM  OLICHMBATh
3 PEKTUBHOCTh HCIOJIB30BAHUA BpPEMEHU |
JPYTUX PECYpCcOB MpPU pPEIIEHUH MOCTaBICHHBIX
3azay;

YK-6.5 Bnaneer nprueMaMu aHaJIn3a
COOCTBEHHBIX JIEWCTBUH TIpU  yIpaBICHUU
KOJJICKTUBOM H IIPH CAMOOPTaHU3aLIUY;
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YK-6.6 Bnaneer IIPEIOCTABIEHHBIMU
BO3MOYKHOCTSIMM ~ JJI1 NIPUOOPETEHUSI HOBBIX
3HaHUH U HaBBIKOB.

VYK-7.1 3Haer poiab u 3HaueHUE (HUIUUICCKOM
KYJBTYPBI B )KU3HU YEJIOBEKA U 00IIeCTBA; BUIBI
(buznueckux yIIpaXKHEHHUI; Hay4YHO-
MPAKTUIECKHE OCHOBBI (PU3NICCKOU KYIbTYPHI H
3JI0pOBOT0 00pa3a KU3HU;

besomnacHocTh
JKU3HEIEATEIbHOCTH

YK-7. Cnocoben VK-7.2  VYmeer mnoaaepkuBaTb  JOJKHBIN
MO/JIEPKUBATH ypOBeHb (PU3MUECKON IMOATOTOBICHHOCTH IS
JIOJ>KHBIN YPOBEHb o0OecrieueHUsT TOJIHOIICHHONW COIMANIBHONH W
buznueckoit npoecCuOHANBHON NesTeNbHOCTH;
noarotosieHHoctu | YK-7.3 Ywmeer HCIOJIb30BATH OCHOBBI
JUTst obecrieyeHust ¢u3nueckoil  KynbTypbl JUIS  OCO3HAHHOTO
MOJHOIIEHHOM BEIOOpA 370pOBhECOEPETAIONIUX TEXHOJIOTHHA C
COLIMAIbHOU U Y4€TOM BHEIIHUX W BHYTPEHHHUX YCIIOBHI
po(ecCHOHATTLHOW | peanu3anuu NpodheCCUOHATBLHON NeITeIIEHOCTH,
JEsITEIbHOCTH VK-7.4 Bnaneer cpeactBaMuM UM METOJaMU
YKpeIIeHus 310POBBS, bu3nIecKoro
CaMOCOBEPILIEHCTBOBAHUS; JIOKHBIM YPOBHEM
(busrueckoi MOATOTOBJICHHOCTH TUTSt
o0OecrieyeHrs TMOJIHOIICHHONW COIUANIbHONH H
npodecCHOHATBLHOMN IS TETbHOCTH.
VYK-8.1 3naer oOcHOBHbIE TeXHOC(EpPHbIE

VYK-8. Cnocoben
C03/71aBaTh U
MO/IIEPKUBATH B
ITIOBCETHEBHOMU
JKWU3HU U B
npodeccuoHaNbHOM
NeSATeTLHOCTH
Oe3omacHble
yCIIOBUS
JKU3HEACITEIbHOCTU
JUISl COXpaHEHUS
MIPUPOJHOMN Cpeibl,
obecrieueHus
YCTOMYUBOIO
pa3BUTHs 00IIECTBA,
B TOM YHCJIE IPU
yrpo3e u
BO3HUKHOBEHUHU
Ype3BbIYANHBIX
CUTyalui u
BOEHHBIX
KOH(JINKTOB

OITACHOCTH, UX CBOWCTBA M XapPaKTEPUCTHUKH;
VK-8.2 3Haer xapakTep BO3A€MCTBUS BPEAHBIX U
OIMACHBIX (PAKTOPOB HA YEIIOBEKA W MPUPOIHYIO
Cpeny, METOABI 3aIIUTHI OT HUX MPUMEHUTEIHHO
K chepe cBOeH npodecCHOHAIbHON
NeSITeNbHOCTH,

VK-8.3 Ymeer obecnieunBaTh O€301acHbIE W/UITH
KOM(OPTHBIE YCIOBUS TpyAa Ha paboyeM MecTe,
B TOM YHUCJIC C TIOMOIIIBIO CPEJICTB 3aIlUTHI,
VK-8.4 VYmeer BBIBIATE U YCTPAHATH
MPOOJIEMBI, CBSI3aHHBIC C HAPYIICHUSIMHA TCXHUKH
0e30macHOCTH Ha pabouem MmecTe
MIPUMEHUTEITEHO K chepe cBOeH
npohecCHOHANBEHON NesSTENbHOCTH;

VK-8.5 VYmMeer ocymecTBisTh JEUCTBHS IO
PETOTBPAIICHUIO UPE3BbIYaiHBIX CUTYAIUH;
VK-8.6 Bnaneer  3akoHOOATENBLHBIMH U
HOPMAaTUBHO-TIPABOBBIMU aKTaMHU B O0OJACTH
0€30MacCHOCTH M OXPaHbl OKPYKAIOIIEH CPEIbI;
VK-8.7 Bnageer crmocobamMu M TEXHOJOTHSIMH
3aUTBl B YPE3BBIYAMHBIX CHUTYallUIX M B
YCIIOBUSIX BOGHHOTO BPEMEHU;

VK-8.8 Bnaneer HOHATUHHO-
TEPMHHOJIOTHYECKUM ammapaToM B 00JacTtu
0€30IMacHOCTH;

VK-8.9 Bnaneer HaBblKaMu pallMOHAIMA3AIUU
poeCCHOHATBHON  ACSITENHPHOCTH C  IICJIBIO
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obecreyennst  O€30IAaCHOCTH M 3aIllUTHI
OKPY’KaIOIIEH CPEIbI.
VK-9.1 3maer W DoOHHMaer OCOOEHHOCTH
VK-9. Ciocoben
[IOBEICHHUS YJIEHOB KOJIJIEKTHBA c
HCIIOIb30BaTh
OTPaHUYCHUSIMU 110 3/I0POBBIO;
0a30BLIe N
VK-9.2 VYMeeT B3auMOAEHCTBOBATL C YIECHAMU
Nuxro3uBHasg ne(EKTOIOTHIECKIE
KOJUJIEKTHUBA C OTPAaHUYEHHUSMH 110 3/I0POBbIO;
KOMIIETEHTHOCTD 3HAHUS B
o VK-9.3 Bmageer prueMaMu aHanan3a
COLMAJILHON U ~ .
. | COOCTBEHHBIX JCHCTBHN TpU OOIIEHUU C
po¢eCCHOHAIBHON
cdhepax YJIeHaMH KOJUICKTHBA C OTPAaHUYCHHSAMHU 10
3/I0POBBIO.
VK-10.1 3Haer OCHOBBEI DYKOHOMHYECKOM
VYK-10. Criocoben o
KyIbTYpbl, B TOM 4ucie (PUHAHCOBOWA
MIPUHUMATh
TPaMOTHOCTH;
ODKoHOMUYECKAs 000CHOBaHHBIE
VK-10.2 VYMeer HCIIOIB30BaTh 3HAHWSA OCHOB
KYJIbTYypa, B TOM SKOHOMHUYECKHE
SKOHOMHUKH TIpM TPUHATHH OOOCHOBAHHBIX
yrcie puHaHCOBask | pemieHus B .
pelieHui B pa3IuyHbIX 00JIaCTIX JI€ATEIbHOCTH;
IPaMOTHOCTh Pa3IUYHBIX
VK-10.3 Bnaneer HaBbIKAMH BBIOOpA
obnacrsax N
OKOHOMHYECKA OOOCHOBAHHBIX pEIICHUN B
JKU3HENEATEILHOCTH
Pa3IUYHBIX 00JIACTAX KM3HEACATEIHHOCTH.
YK-11.1 3Haer IIpaBOBbIE HOPMBI,
OPMHUPYIOIIIUE HETEPIUMOE OTHOUICHHE K
YK-11. Cnocoben gop I?II/IOII;IHOM HOBepILeHHIO'
dhopMHUpOBaTH ppyH y ’
VK-11.2 VYmMeer peanu3oBbIBaTh HETEPIUMOE
I'paxxnanckas HETEPIUMOE
OTHOIIIEHHWE K KOPPYNIIMOHHOMY TOBEACHUIO B
[IO3UIHS OTHOIIIEHUE K
0 HOHHOM pasIUYHBIX chepax AeITeIbHOCTH;
ppyHl Y VYK-11.3 Buageer meromamu (HopMHUpOBaHUS
[IOBEIEHUIO

HETCPIIUMOTO OTHOUICHUA K KOPPYIIUOHHOMY
TTIOBCJICHHIO.

4.2 ObOmenpogeccnoHaJIbHbIe KOMIETCHIHH BBINNYCKHUKOB M HMHANKATOPbI HX

JOCTHIKEHUS
HaumenoBanune
Kox n HaumeHoBanue Kon n HauMeHoBaHuE MHIUKATOpa
KaTeropuu (Tpyrmiibl)
OIIK noctmkenus OITK

OIIK
OIIK-1. Cnocoben OIIK-1.1 3naer TeopeTH4ecKe OCHOBBI 001IIEH
U3y4aTh, W HEOPraHWYECKOW XUMHH U TOHUMAET
aHaJIN3UPOBATh, NPUHIUIIBI CTPOCHMS BEIIECTBA U MPOTEKaHUS
HCIIOJIB30BAaTh XUMHUYECKHUX TTPOIIECCOB;
MEXaHU3MBI OIIK-1.2. 3HaeT OCHOBBI KIacCU(pUKALUN
XAMHUYECKUX PEaKIUi, | OpraHMYEeCKUX COeIMHEHNH, CTPOCHHUE,
MPOUCXOASIINX B CHOCOOBI TOMYYEHUSI W XUMHUYECKHE CBONCTBA

EcrecTBenno-
TEXHOJIOTHYECKUX pa3IUYHBIX KJIACCOB OpTaHUYECKHUX
Hay4JHas MOJArOTOBKA o

npoiieccax u COEIUHEHMH, OCHOBHBIE MeEXaHU3MBI
OKPY’KaIoIIeM MHPE, MPOTEKAHUS OPTAaHUUYECKUX PEaKIINii;
OCHOBBIBAsSICh Ha OIIK-1.3. 3HaeT OCHOBHBIE 3aKOHBI H
3HAHUSIX O CTPOCHUU COOTHOIIEHUS busngeckon XUMHHA
BEILIECTBA, IPUPOJIE (XMMHUYECKOU TEPMOAMHAMUKH, STCKTPOXUMHUU,
XUMHUYECKOU CBSI3U U XUMUYECKOH KHWHETHUKH, OCHOBBI (Da30BBIX
CBOICTBaX pa3NMYHBIX | PAaBHOBECHH M TMEPEXO0JIOB), CHOCOOBI HX
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KJIaCCOB XMMHYECKHX
2JIEMEHTOB,
COCIUHEHUMN, BEIICCTB
Y MaTepHUaJioB.

MPUMEHEHHUS JJIsl PEHICHUS] TEOPETUYECKUX U
MPUKIIATHBIX 3a/1a4d, poJib (PU3MUECKOU XUMHUHU
KakK TEOPETHYECKOTO dbyHIameHTa
COBPEMEHHOM XUMHUH H MPOIIECCOB XUMUUYECKON
TEXHOJIOTHH;

OIIK-1.4. 3HaeT OCHOBHBIC 3aKOHBI H
COOTHOIIICHUS TEPMOJIUHAMUKHU
MOBEPXHOCTHBIX SIBJICHHI, OCHOBHBIC CBOMCTBA
JUCTIEPCHBIX ~ CHCTEM, OCHOBHBIE METOJbI
WCCJICIOBAHMS TOBEPXHOCTHBIX SIBJICHHH U
JUCTIEPCHBIX CUCTEM;

OIIK-1.5 VYmeerT BBIIONHATE  OCHOBHEBIC
XUMHUYECKUE ONIEPALINH;

OIIK-1.6 Ymeer uHCIOIB30BaTh XHUMHYECKHE
3aKOHEI, CIIpaBOYHbBIC JTAHHEIC Hu
KOJMYCCTBEHHBIC COOTHOIICHHUS OPTraHUYeCKHX
peareHTOB B OPraHUYECKUX PEAKIUSIX i
penreHus mpodeccnoHABHBIX 33/1a4;

OIIK-1.7 VYwmeer mnporHo3upoBaTh BIHUSHUE
pasnmuuHbIX  (AKTOPOB  Ha  XHMHYECKOE
paBHOBecHue, Ha (a3oBoe paBHOBECHE, Ha
paBHOBECHE B pacTBOpax »JJIEKTPOJUTOB, Ha
MOTEHIIN AT 3IIEKTPOIOB u OJIC
raJibBaHUYECKUX IJIEMEHTOB, HA HAPABJICHHUE U
CKOPOCTh XMMHYECKHUX PEaKIHHA; COCTABIATH
KMHETHYECKUE YPAaBHEHMS HJisi KHUHETHYECKHU
MPOCTHIX peaKInid, KJIacCU(PHUITUPOBATH
SJEKTPOABI W DJIEKTPOXMMHYECKHE  IICTIH,
MOJIb30BAaThCA CHPABOYHOM JIUTEPATypOH MO
(buznIecKoi XUMHH;

OIIK-1.8 VYMeer mnpoBOOUTH pacueTbl C
HCIIOJIL30BAHUEM OCHOBHBIX  COOTHOIIICHHMI
TEPMOJUHAMUKUA TOBEPXHOCTHBIX SBJICHUN U
pacyeTsl OCHOBHEBIX XapaKTEPUCTHK
JUCIIEPCHBIX CUCTEM;

OIIK-1.9 Bnageer TeopeTHYECKUMU METOAAMHU
OMMCAHUsl CBOWCTB TMPOCTBIX U  CIIOXKHBIX
BEIIIECTB Ha OCHOBE AJIEKTPOHHOTO CTPOCHHS UX
aTOMOB M mojoxenus B llepuoanueckoi
CHCTEME XHUMHAYECKUX DJIEMCHTOB,
SKCIEPUMEHTAIbHBIMUA METOJIAMHU OTIPEICICHUS
(buzmgecKkux n XHUMUYECKHX CBOMCTB
HEOPraHUYECKUX COCAMHECHUII;

OIIK-1.10 Bmanmeer 3KCHEepUMEHTaJIbHBIMU
METOJaMH OPraHMYECKOr0 CHHTE3a, METOJaMu
OYUCTKH, ONpeAeICHUs] (PU3NKO-XUMHUUECKUX
CBOICTB u YCTaHOBJICHUS CTPYKTYpBI
OpPTraHWYECKHUX COECTHHEHUI;

OIIK-1.11 Bnaneer HaBbIKaMU MPOBEACHUS
TUTIOBBIX (PU3HKO-XUMHUYECKHX HCCICIOBAHUMN
W HaBbIKAMHM pEUIEHUs THUIOBBIX 3a/Jad B
obnacTH XHUMUYECKOU TEPMOJIMHAMUKH,
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(a30BBIX paBHOBECHH M (PA30BBIX MEPEXOIOB,
IIEKTPOXHUMHUH, XHMHUYECKON KHHETHKH.

[Tpodeccuonanphas
METO/10JIOTUsl

OIIK-2. Cnocoben
UCTIOJIb30BaTh
MaTeMaTHYECKUE,
¢dusnueckue, pu3nKo-
XUMHYECKHUE METO/IbI
JUTSL pEeUIeHus 3a1a4
npodeccuoHaNbHOM
JeSITeTbHOCTH

OIIK-2.1 3naet ocHOBBI UG HepeHTIHaTBEHOTO U
UHTErpajbHOTO HCUHCIIEHUS,
mudQepeHMaIbHbBIX  YPaBHEHUH,  TEOPHH
BEPOSITHOCTEH U MaTeMaTUYECKON CTaTUCTUKH;
OIIK-2.2 3HaeT MaTeMaTU4YeCKUE TEOPUM U
METO/Ibl, JIeXKAlle B OCHOBE MAaTEMaTHUYECKUX
MOJICIICH;

OIIK-2.3 3HaeT TeXHUYECKHUE U MPOrpPaMMHBIE
cCpeAcTBa  pealu3alud  WH(GOPMAIMOHHBIX
TEXHOJIOTUI, OCHOBBI paOOThI B JIOKAJIBHBIX U
r00ANbHBIX  CETSAX, THUIIOBBIE YHCIICHHBIC
METO/bl PpEIICHUs MaTeMaTHYeCKuX 3ajad Hu
QITOPUTMBI UX PeaTH3aliu;

OIlK-2.4  3Haer  (QuU3UYECKUE  OCHOBBI
MEXaHUKH, (U3UKH KoJieOaHUM M  BOJIH,
JIEKTPUYECTBA u MarHeTu3ma,
AJIEKTPOJMHAMUKHU, CTATUCTHUECKONW (PU3MKH H
TEPMOJIMHAMMKH, KBAHTOBOH (PU3HKHY;

OIIK-2.5 Ymeer npoBoANUTh aHANU3 (DYHKITHIA,
pelaTh OCHOBHBIE 33/1a4l TEOPHH BEPOSTHOCTH
U MaTeMaTHYeCKOM CTAaTUCTHKH, PpEHIaTh
YpaBHEHMS U CHUCTEMBl JTU(PepeHIHaTbHbIX
YpaBHEHHII TPUMEHHUTEIBHO K  PEATbHBIM
npoleccaM,  HOPUMEHSATb ~ MaTeMaTH4ecKue
METO/IbI npu peleHun THUIIOBBIX
npogeccuoHaIbHbBIX 33/1ay;

OIIK-2.6 VYmeer pabGoTatb B KadecTBe
HOJIB30BATENSl  MEPCOHATIBHOTO KOMIIBIOTEPA,
WCTIOJb30BATh  YUCICHHBIE  METOABl  JUIA

peHICHUs MATEMATHUYCCKUX 3aja4,
HUCIIOJIB30BaTh SA3BIKH )51 CHCTCMBI
IIporpaMMHpOBaHUA JUIA peaicHusA

npodecCHOHANBHBIX 3a/1a4;

OIIK-2.7 VYwmeer pemaTh THIOBBIE 3a/JauH,
CBSI3aHHBIE C OCHOBHBIMU pazlenamu (pU3mKwy,
WCIIOJIb30BaTh  (PU3WYECKUE  3aKOHBI  TIPH
aHaJn3e u pelieHuu npobiieM
npo¢eCcCuOHANTBHON EATEeTbHOCTH;

OIIK-2.8 VYwmeer pemaTh THUIOBBIE 3a/auH,
CBSI3aHHBIE C OCHOBHBIMH pasjeiamu (pH3UKH,
WCIONIb30BaTh  (U3WYECKUE  3aKOHBI TP

aHaymze u pelieHnu po0iem
npoecCUOHATLHOMN 1eATEIbHOCTH;
OIIK-2.9 Bnaneer OCHOBaMH

(yHITaMEHTaIBHBIX MaTEMaTHYECKUX TEOPHHA U
HaBbIKaMHU MUCIIOJIB30BAHUSA MATEMATHYCCKOI'O
amnmnapara; METOoJIaMu CTaTHUCTUYECKOM
o0pabotku wmHpopmaruu Biameer ocHoBamu
(hyHIaMEHTaIBHBIX MaTEMaTHYECKUX TEOPHH U
HaBbIKaMHU MUCIIOJIB30BAHUSA MATEMATHUYCCKOT'O
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anmapara; METOoJIaMHt CTaTHUCTUYECKOM
00paboTku nHbOpMaIUH;

OIIK-2.10 Bnameer wmeTonaMu TMOUCKA U
obmena wuHpoOpMalMeli B TVIOOATBHBIX U
JOKIIbHBIX KOMITBIOTEPHBIX CeTsIX,
TEXHUYECKUMHU U MPOTPaMMHBIMH CpEICTBAMU
3am|Thl  MHGoOpManmuu mpu  pabore ¢
KOMIBIOTEPHBIMU CUCTEMaMHU, BKJIIOUast
MPUEMbl aHTHBUPYCHOH 3aIIUTHI»

OIIK-2.11 Bmanmeer MeTrogaMu MpPOBEICHUS
(buznuecKkux WU3MEpEHHU, METOJIaMHU
KOPPEKTHOM  OLICHKH MOTPENIHOCTEH  IpH
MIPOBEJICHUU (PU3NICCKOTO IKCIIEPUMEHTA.

A pantaimys K
IIPOU3BOJACTBEHHBIM
YCIIOBUSIM

OIIK-3. Cnocoben
OCYULIECTBIISTh
PO eCCHOHAIBHYIO
JIeSITEIIbHOCTD C
Y4EeTOM
3aKOHOJJaTeIbCTBA
Poccuiickoit
®enepanuu, B TOM
Yucie B 001acTu
SKOHOMHKH U
DKOJIOTHH

OIIK-3.1 3HaeT OCHOBBI POCCUIMCKON MPaBOBOM
CHCTEMBl M POCCHHCKOTO 3aKOHOJATEIbCTBA,
[PaBOBbIE M HPABCTBEHHO-ITHMUYECKHE HOPMBI B
cdepe mpodeccnoHATEHOM e TETPHOCTH;
OIIK-3.2 3HaeT IIPaBOBbBIE HOPMBI,
perynupyromue OTHOUICHWE 4eJOBeKa K
4eJI0BEKY, 0OILIECTBY, OKpYXKatollel cpene;
OIIK-3.3 3Haer OCHOBBI aJMUHHUCTPATHUBHOIO,
TPYZOBOTO ¥ IPaXIaHCKOT'0 3aKOHOATEIbCTBA;
OIIK-3.4 3HaeT 0OCHOBHbIE KaTETOPUU U 3aKOHBI
SKOHOMHUKH;

OIIK-3.5 3Haer OCHOBbI 3KOHOMHYECKOMN
NeSITebHOCTH MPEANPUSTUS, €T0 CTPYKTYpY U
oTpacieBylo crneuupuky; Kiaccu(ukanuio
OpEANPUATHIA IO IPAaBOBOMY CTaTyCYy;
OIIK-3.6 3Haer mnoka3aTelyd HCIOJb30BaHUS
IPOM3BOJICTBEHHBIX pecypcoB U
3¢ (HEeKTUBHOCTH AESATETLHOCTU PEIIPUSITUS;
OIIK-3.7  3Haer  comepKaHME  DTAIOB
pa3pabOTKM OMEepaTHBHBIX IUIAHOB PaOOTHI
HEePBUYHBIX HPOM3BOJICTBEHHBIX
NOpa3/ICIICHUN;

OIIK-3.8 3naer ¢akTopsl, OMpeaesIIoNnre
YCTOMYMBOCTh  OMOCQEphl, XapaKTEePUCTUKH
BO3pACTaHMsI aHTPOTIOT€HHOTO BO3ACHCTBUS Ha
IpUpoAay, riio0anbHble TPOoOIeMbl SKOJIOTUU U
MPUHIUIIB PATIOHAIBHOTO MTPHPOIOIIONB30Ba-
HUS, METO/Abl CHIDKEHHS XO3SHCTBEHHOTO
BO3JIEHCTBUS Ha Ouocdepy, opraHuzaloHHbIE
U TPaBOBBIE CPEACTBA OXPaHBl OKpPYKaIOLIEH
Cpeapl, CHOCOOBI JIOCTIKEHHS YCTOWYHBOTO

pa3BUTHSL;
OIIK-3.9 YMeeT mcnoab30BaTh M COCTABIATH
JIOKYMEHTBI MPaBOBOT'O Xapakxrepa,
OTHOCSIIUECS K npodeCCHOHATBHON

ACATCIIbHOCTHU, NMPCAIIPUHUMATD HCO6XO,Z[I/IMLIC
MCPBI K BOCCTAHOBJICHHWIO HAPYIICHHBIX IIPaB;
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OIIK-3.10 VYmeer peanus3oBbIBaTh IpaBa U
CBOOO/IBI Y€IOBEKA U TPAXKTaHNHA B PA3IMYHBIX
cdepax KU3HEACATSITLHOCTH;

OIIK-3.11 YmMeeT ucnoap30BaTh 3HaHUS OCHOB
SKOHOMHKH TIPH PEIICHUU MPOU3BOICTBEHHBIX
3aj]ad4;

OIIK-3.12 YMmeer ocyuiecTBIsATh B 00111eM BU/IE
OIICHKY aHTPOIIOT€HHOTO BO3JEHCTBHS Ha
OKPYXAIOIIYI0 Cpeay C Y4eTOM CHEeHH(PUKA
MPUPOTHO-KIMMATHYECKUX YCIIOBH;
OIIK-3.13 VYmeeT ucnosib30BaTh HOpMaTHUBHO-
MPaBOBBIC aKThl MPH PabOTE C IKOJIOTUUYECKON
JIOKYMEHTALUEH;

OIIK-3.14 Biaageer ocHOBaMH XO3IHCTBEHHOI'O
Y DKOJIOTHYECKOTO TIPpaBa;

OIIK-3.15 VYmeer 0OpoBOAWTh  TEXHHUKO-
YKOHOMHYECKHI a”HaIn3 WHXKEHEPHBIX
peueHuit;

OIIK-3.16 Bmameer weTtomamMu pa3pabOTKH
MPOU3BOJICTBEHHBIX IMPOTPAMM U TUIAHOBBIX
3aJIaHAK JJI9 TIEPBUYHBIX IPOU3BOJICTBEHHBIX
MoApa3/IeJICHHM;

OIIK-3.17 Bmameer HaBblKaMu  BbIOOpa
SKOHOMHUYECKH OOOCHOBAaHHBIX PEIICHUN ¢
Y4€TOM MMEIOIINXCS OTPaHUYCHHI;

OIIK-3.18 Bumageer wmerogamu — BbIOOpa
paLMOHATILHOTO criocoba CHMIKEHMS
BO3JICHCTBUS HA OKPYXKAIOLIYIO Cpeny.
OIlIK-4.1 3naer u coOmogaeT  HOPMBI
UH(POPMALIMOHHOM 0e30macHOCTH B
OIIK-4 Cnocoben (popman .
npo¢eCcCuOHANTBHON IEATETbHOCTH;
MOHHUMATh MPUHLUIIBI
OIlIK-4.2  VMeer pemarb  HHXEHEPHO-
WHpOopMalmOHHO- | COBPEMEHHBIX
TEXHUYECKHE 3a1a9n " 3a7a9u
KOMMYHHKAIIMOHHbIE | MH()OPMAIIMOHHBIX .
. BBIYMCIUTEILHON MAaTEMAaTUKU C IPUMEHEHUEM
TEXHOJIOTUH TSI TEXHOJIOTHH 1
. COBPEMEHHBIX IPOTrPaMMHBIX KOMIUIEKCOB U
npo¢eCCHOHATIBHON | MCHOIB30BATh UX JIJIS
SI3BIKOB TIPOTPAMMHUPOBAHHS;
JeSITeTbHOCTH peleHns 3a1a4q
. OIIK-4.3 Bnaneer COBPEMEHHBIMU
npodeccHoHaNbHOM
MH(GOPMAIIMOHHBIMH TEXHOJIOTHSIMHU TIPU cOope,
JeSITeTbHOCTH
aHanmu3e, o00paboOTKe W  MpPEICTaBICHUU
uHdopmanuu
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4.3 HpO(l)eCCI/IOHa.J'IbHBIe KOMIICTCHIIUA BBIITYCKHUKOB U HHAUKATOPBI UX JOCTUKCHUSA

OcHoBaHue
3agada npodeccrnoHaIbHBIN
. N O0BexT uiau 00J1acTh Kon u Konx 1 Haumenosanue (podp
npoecCHOHATBLHOM CTaHAapT, aHAIU3 OIBITA)
3HAHUA HauMmeHoBauue [1K uHaukaropa aoctxkenus [IK
JEATENLHOCTH O060011EeHHBIE TPYAOBBIC
byHKIIMHN
Tun 3aga4y npogeccnoHAIbHOM IeATETLHOCTH: TEXHOJIOTHYECKH I
Beinonuenue XHUMHYECKOE, XUMUKO- ITIK-1 Cnocoben ITK-1.1 3Haer nopsaok Amnanu3z TpeOoBaHUI K
(dbyHIaMEHTATBHBIX U TEXHOJIOTHYECKOE OCYIIECTBIISTh OpraHu3aIiy, INIAHUPOBAHUS | TPO(ECCHOHATILHBIM
MPUKJIATHBIX padboT MIPOU3BOJICTBO; TEXHOJOTMYECKUN Y TIPOBEICHUS KOMIIETEHIIUSAM,

MIOMCKOBOTO,
TEOPETUIECKOTO U
AKCIEPUMEHTAIBHOTO
XapaxTepa ¢ HeIbI0
OIIpeIeIICHUS
TEXHUYCCKUX
XapaKTEPUCTHK HOBOU
TEXHHKH, a TAKKE
KOMIUIeKca paboT 1Mo
pa3zpaboTke
TEXHOJOTUYECKOU
JOKYMEHTAITUH.

CKBO3HBIE BUIBI
npodeccHoHaIbHOM
NeSITeTbHOCTH B
IPOMBIIUICHHOCTH (B
cdepe opraHu3auu u
NPOBEICHUS HAYYHO-
HCCIIEIOBATENLCKUX U
OIBITHO-
KOHCTPYKTOPCKHUX paboT
B 00J1aCTH XUMHUYECKOT'O
U XUMHKO-
TEXHOJIOTHYECKOTO
MIPOU3BO/JICTBA).

MIPOLIECC B COOTBETCTBUU
C pEerjlaMeHTOM U
UCIIOJIb30BATh
TEXHUYECKUE CPEICTBA

JJIA UBMEPCHUSL OCHOBHBIX

[1apaMeTpOB
TEXHOJIOTUYECKOIO
IIPOLIECCA, CBOMCTB CHIPbS
U IIPOYKLIHH.

TCXHOJIOT'MYCCKOI'O ITponecca.

IIK 1.2 YMeeT ucnoab30BaTh
TEXHUYECKHUE CPEACTBA JIJIS
MU3MEPEHHS] OCHOBHBIX
rapameTpoB
TEXHOJIOTHYECKOT0 MpoIecca,
CBOWCTB CBHIPhSI M IPOAYKITUH.

IIK-1.3 Brnageer HaBbIKaMU
OCYILIECTBIISTh
TEXHOJIOTMYECKHI MpOoLIecC B
COOTBETCTBUH C
pEryiaMeHTOM.

I1K-1.4. 3HaeT OCHOBHBIE
MPUHIUIIBI OPraHU3aLNN
XUMHYECKOTO MTPOU3BO/ICTRA,
€ro uepapxuyeckon
CTPYKTYDPBI;
(GYHKIIMOHATBHBINA COCTaB U
KOMIIOHEHTHI XUMHUYECKOT'O
MIPOU3BOJICTBA; OCHOBBI
TEOPUH XUMHYECKUX

IPEbABISEMbIM K
BBIITYCKHUKAM HaIPaBJICHUS
IOJTrOTOBKU Ha pbIHKE Tpy/a,
0000111eHIE 3apyOEKHOTO
OTIbITA, IPOBEICHUS
KOHCYJIBTAIHiA C BETyIIUMH
paboTtonarensamuy,
00BbeAMHEHUSMHU
paboTtonareneit oTpaciu, B
KOTOpOH BOCTpeOOBaHbI
BBIIMTYCKHUKH B paMKax
HaIpaBJICHUS TIOATOTOBKH.

[IpodeccrnonanbHbIN cTaHIAPT
40.011 «Cneunanuct no
HAy4YHO-UCCIIEIOBATEIbCKUM U
ONBITHO-KOHCTPYKTOPCKUM
pa3paboTKaM», YTBEpKIACHHbIN
npuKka3oM MUHHCTEpCTBA TPyia
1 COLMAIBHOM 3aIUThHI
Poccuiickoit denepanuu ot
04.03.2014 Ne 121 n,
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IIPOLIECCOB, METOAOJIOTHIO
UCCIIE0BAHUS
B3aMMO/ICVCTBHUS IIPOLIECCOB
XUMHUYECKUX IIPEBPALLECHUN U
SBJICHUM IIEPEHOCA Ha BCEX
MacCIITaOHBIX YPOBHSIX,
THUIIOBBIC XUMHUYCCKUC
MIPOLIECCHI U UX
anmaparypHoe oopmieHue;
KOHILICTIIINY CUHTE3a XUMHUKO-
TEXHOJIOTHYCCKUX CUCTEM,
OCHOBHBIE XUMUYECKHE
IIPOU3BO/ICTBA.

[1K-1.5. YMeeT BpIOpaTh TUII
peaKkTopa u pacCUUTaTh
TEXHOJIOTUYECKHE ITapaMeTphl
JUIs 33JJaHHOTO ITpoLecca;
OINpPEAEIUTh apaMeTpbl
ONTUMAJILHOW OpraHu3aluu
nporecca B XUMUYECKOM
pEaKTope; pacCUUTHIBATh
OCHOBHBIE XapaKTEPUCTUKU
XMMHUYECKOTO TIpoLECCa,
BbIOHMpATh pallMOHATILHYIO
CXeMy MpPOM3BOJCTBA
3aJJaHHOTO NPOJIYKTa,
OILICHUBATh TEXHOJIOTHYECKYIO
3¢ (HEeKTHBHOCTH XMMHKO-
TEXHOJIOTHYECKOI0 Mpolecca
[1K-1.5. YMeeT BbIOpaTh TUI
peaxkTopa M pacCuuTaTh
TEXHOJIOTHYECKHE NTapaMeTphl

O06o0611eHHas TpyaoBas
byHKIIHS

A. IlpoBenenue Hay4HO-
UCCIIEIOBATEIbCKUX U OIBITHO-
KOHCTPYKTOPCKHX Pa3padOTOK
10 OTJCNIHBIM Pa3JieiaM TEMBI.
AJ02.5. OcyiecTBiieHHe
BBITTOJIHEHHSI SKCIIEPUMEHTOB U
oopmieHHs pe3yIbTaTOB
UCCIICIOBAaHU U pa3paboTOK.
(ypoBeHb KBaIM(UKAIUH — D).
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JUIS 33JJAHHOTO TIPOIIEecca;
OTpeIeNIUTh MapaMeTphl
ONTUMAJIbHON OpraHu3aluu
polecca B XMMUYECKOM
peaKTope; pacCUUTHIBATH
OCHOBHBIE XapaKTePUCTUKU
XMMHYECKOT0 Ipoliecca,
BBIOUpATh PAllMOHATILHYIO
CXeMy MpPOU3BOCTBA
3aJJaHHOTO MPOJIYKTA;
OIICHUBATh TEXHOJIOTHICCKYIO
3¢ (PEKTUBHOCTh XUMHUKO-
TEXHOJIOTUIECKOTO MpoILecca.

I1K-1.6. Bnageer MeTogaMu
pacdeTa ¥ aHaJIM3a
MIPOIIECCOB B XUMUICCKUX
peakTopax; METOIUKOU
BBEIOOpA peakTopa M pacyera
mpolecca B HeM; OCHOBaMH
aHajau3a U CUHTE3a XUMHUKO-
TEXHOIOTHYECKUX CUCTEM;
METOJIMKOM pacuera
MaTepuaIbHO-TETIOBBIX
OaJlaHCOB; METOZIaMU pacueTa
OCHOBHBIX
TEXHODPKOHOMUYECKHUX
MokazaTejiei XUMHUIECKOTO
MIPOU3BO/JICTBA.

[1K-1.7. 3HaeT OCHOBHEIE
TIOHSTHSI TCOPUH YIIPABJICHHUS
TEXHOJIOTUYECKUMHU
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MPOLIECCaMH; CTATUYECKUE U
JTMHAMUYECKHE
XapaKTePUCTHKU OOBEKTOB U
3BCHBEB YIIPABIICHHS,
OCHOBHBIC BHJIBI CHCTEM
aBTOMATHYECKOTO
PETYJIUPOBAHUS U 3aKOHBI
yIIpaBJICHUS; TUTIOBBIE
CUCTEMBI aBTOMAaTUYECKOTO
yIIpaBJICHUS] B XUMUYECKOM
MIPOMBIIIJICHHOCTH; METOBI U
Cpe/CTBa JUArHOCTUKH U
KOHTPOJISI OCHOBHBIX
TEXHOJIOTUIECKUX
apamMeTpoB.

[1K-1.8. YmMeer onpenensrsb
OCHOBHBIE CTaTUYECKHE U
JTUHAMHUYCCKHE
XapaKTePUCTHKU OOHEKTOB;
BbIOHMpATh pallMOHATIBHYIO
CUCTEMY PEryIupOBaHUs
TEXHOJIOTHYECKOI0 Ipolecca;
BBIOMpATh KOHKPETHBIE THUIIBI
MPUOOPOB IS TUATHOCTUKHU
XUMHUKO-TEXHOJOTUIECKOTO
mporecca.

IIK-1.9. Bnaneetr MmeTomamMu
YIpaBICHUS XUMHUKO-
TEXHOJIOTHYESCKHUMH
CHUCTEMAMHU U METOIAMU
peryJaupoBaHus XUMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB
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[IpenoTBpaiienue
(MUHUMU3AITHA)
HETraTUBHOT'O BO3JICUCTBUS
MIPOU3BOJICTBEHHOU
NEeSATEeTbHOCTH
MPOMBIIICHHON
OpraHu3aIuu Ha
OKPY>KAOILYIO CPELY

- XI/IMI/I‘leCKOC, XUMHKO-
TEXHOJIOTHYCCKOC
IIPpOU3BOACTBO

- CKBO3HbIE BUbI
npodeccnoHaTBEHOM
NEeSATEIbHOCTH B
MIPOMBIIIICHHOCTH (B
cdepe IaHUPOBaAHMS,
OpraHu3aliu, KOHTPOJIS U
COBEPILEHCTBOBAHUS
MPUPOJOOXPAHHOU
NEeSATEIbHOCTH B
OpraHu3alusaX oTpacien
MIPOMBINUIEHHOCTH).

I1K-5. Crocoben
y4acTBOBATh B
COBEPIIICHCTBOBAaHUH
TEXHOJIOTHYECKUX
MIPOIIECCOB C MO3HITHI
SHEPro- U
pecypcocoepexeHus,
MHUHHAMHA3AIAN
BO3JICHCTBUS HA

OKPYKaIOMIYIO Cpey

[IK-5.1. 3naer npoieccol,
orepaiyu 1 000pyJA0BaHHE,
o0ecreunBaroIe CHUKECHHIE
HETraTUBHOI'O BO3JCHCTBUS
HNPEAPUATHS Ha
OKPYXKAIOIIYIO CPEIY.

[1K-5.2. Ymeer onpenensrsb
TEXHOJIOTUYECKHE MPOLIECCHI,
00opyIoBaHNE, TEXHUIECKHE
CIocoObl, METO/IbI B KaYECTBE
HaWJIy4lied JOCTYITHOU
TEXHOJIOTHUH.

I1K-5.3. Bnageet HaBbIKAMHA
CPaBHHUTEILHOIO aHAIU3a IPU
COCTaBJIEHUH
MPUHIMITHATIBHBIX CXEM T10
OYHCTKE BEIOPOCOB (COPOCOR)
IIPOMBIIIIJICHHBIX
MIPOU3BO/ICTB C IEIBIO
MHHHUMH3AIAA UX
BO3JCHUCTBHUS Ha

OKPYXXAIOIIYIO Cpeny.

Amnanu3z TpeOoBaHUI K
npodeccruoHaTbHBIM
KOMITETEHIIHSIM,
HPEIBSIBIAEMBIX K
BBIITYCKHUKAM HaIPaBJICHUS
HOATOTOBKH Ha PHIHKE TPYAA,
00o01mIeHne 3apy0eKHOTO
OIIBITa, IPOBECHUS
KOHCYJIbTAIMiA C BeTyIIUMH
paboToaaTensiMu,
00BbeAMHEHUSMHU
paboToxareneit orpaciu, B
KOTOpOM BOCTpeOOBaHbI
BBIITYCKHUKH B PaMKax
HaINpaBJICHUS TTOATOTOBKH.

[IpodeccronanbHbI cTaHTAPT
40.117 «Cnenuanuct mo
9KOJIOTMYECKOM 0e301acHOCTH
(B IPOMBILIUIEHHOCTH ),
YTBEPKJICHHBIN ITPUKA30M
MunucrepcTBa Tpyaa u
COLIMAJIbHON 3aIlUTHI
Poccuiickoit denepanuu ot
07.09.2020 Ne 569,
O600611eHHas TpyaoBas
byHKIHISA

C. Pa3zpaboTka u npoBeieHHe
MEPOTNPHUATHIA O MOBBIIIEHUIO
s dexTuBHOCTH
IPUPOIOOXPAHHOMN
JIeSITeJIbHOCTH OpraHu3aluu.
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C/01.6. IIpoBenenue
9KOJIOTHYECKOI0 aHaIu3a
MPOCKTOB PACIIMPCHHUS,
PEKOHCTPYKIIMH, MOJACPHU3ALINN
JICHCTBYIOIIUX MTPOU3BOJICTB,
CO3/J1aBa€MbIX HOBBIX
TEXHOJIOTHI U 000PYI0BaHUS B
OpraHH3aI|H.

C/2/06. Dkonoruueckoe
oOecrieueHrne IPOU3BOICTBA
HOBOW MPOIAYKIHUH B
OpraHH3al[|H.

(ypoBeHb KBanmudukanuu — 6)

[IpenoTBpaiienue
(MUHUMU3AITHA)
HEraTUBHOI'O BO3/ICUCTBUSA
MIPOU3BOJCTBEHHOMN
NEeSATEIbHOCTH
IIPOMBILIICHHOU
OpraHu3alnyy Ha
OKPYKaIOLLYIO Cpeny

- XHUMHYECKOE, XHUMUKO-
TEXHOJIOTHYCCKOE
MPOU3BOACTBO

- CKBO3HbBIE BUIBI
npodeccnoHanbHOM
JESTEIILHOCTH B
MIPOMBIIIJIEHHOCTH

(B cepe mutaHupoBaHwUs,
OpraHH3aIH, KOHTPOJISI U
COBEpIIIEHCTBOBAHUS
MPUPOJOOXPAHHOM
JeSITEIbHOCTH B
OpraHMu3alMAX OTpacien
MPOMBIIICHHOCTH).

[TK-6. CriocobeH k
MIPOBEJICHUIO PACYETOB
JUTS 9KOJIOTO-
HKOHOMUYECKOTO
000CHOBaHUS BHEPEHUS
SHEPro- u
pecypcocOeperaromumx
TEXHOJIOTHI ¢ yueToM
MoKa3areliel BO3ICUCTBUA

Ha OKPY’KaoLIyIO Cpeny

[1K-6.1. 3HaeT HOpMaTHBHEIE
MIPABOBBIE aKTHI B 00J1aCTH
OXPaHbI OKPYKAIOIIEH CPEABI

I1K-6.2. YMeeT BBISBIISTH
OCHOBHBIE HCTOYHHKH
3arpsiI3HEHUS OKPYXkKarolen
CpeIlbl, TPEBBIIIAIOIIIE
HOPMAaTUBHBIC 3HAUCHUS, B
COOTBETCTBUH C
TpeOOBAaHUSMHU HOPMATHBHBIX
MIPABOBBIX aKTOB

I1K-6.3. MeToaukamu
pacyeToB OLEHKHU
BO3JICUCTBUS NIPEANPUATAN

Ha OKPY’KaIOIIYIO Cpeny

IIK-6.4. 3HaeT cTaBKH,
MOPSIIOK pacyeTa U BHECEHUS
IUIaThI 32 HETaTUBHOE

AHanu3 TpedoBaHUN K
npogeccuoHaIbHBIM
KOMIIETEHIIMSIM,
IpeabABISEMbIX K
BBIITYCKHUKaM HaIlpaBJICHUS
IIOJTOTOBKH Ha PHIHKE TPy,
0000111eHIE 3apyOEKHOTO
OIIbITA, TPOBEICHUS
KOHCYJIBTALIMH C BEAYIIUMU
paboToaTensamu,
00beAMHEHUSIMU
paboTtonareneit oTpaciu, B
KOTOpOH BOCTpeOOBaHbI
BBIIMTYCKHUKH B paMKax
HaIpaBJIEHUs TOJITOTOBKH.

[Ipodeccronanbublil cTangapT
40/117 «Creiuanuct no
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BO3J€HCTBUE HA
OKPY’KAIOIIYIO Cpey

I[1IK-6.5. YmeTn
paccuuTHIBATh IJIATY 3a
HETaTUBHOE BO3J€HCTBUE HA

OKPYXAIoNIYIO Cpey

IIK-6.6. Bnagethb
MIPUKJIATHBIMHU
KOMITbIOTEPHBIMU
porpaMmmaMu JIs pacueTa
ILUIATHI 38 HEraTUBHOE
BO3JICHCTBUE Ha
OKPY’KaIOIIYIO Cpey U
9KOJIOTHYECKOT0 cOopa

9KOJIOTUYECKO1 0€301MacHOCTH
(B IPOMBITIIUIEHHOCTH )»,
YTBEPKJICHHBIN [TPUKA30M
MunuctepcTBa Tpyaa u
COLMAJIBHOM 3aLUThI
Poccuiickoit denepainuu ot
07.09.2020 Ne 569,
O06o0meHHas TpyoBas
byHKIUSA
C. Pa3paboTka u nmpoBeaeHue
MEPOIPHUSITHIA IO MTOBBIIICHUIO
3 exTUBHOCTH
IIPUPOJOOXPAHHOU
NEeSTENIbHOCTH OpraHu3aluu.
C/03.6. Pa3zpaboTka 1 9K0JI0Tr0-
SKOHOMHMYECKOE 0O0CHOBaHHE
IIJIAHOB BHEJPEHUS HOBOU
MPUPOIOOXPAHHON TEXHUKU U
TEXHOJIOTHI B OpraHU3aIliy.
C/05.6. DxoHOMHUYECKOE
perynupoBaHue
PUPOIOOXPAHHOM
NESTEIIbHOCTH OpPraHUu3aIliy.
(ypoBenb kBanudukanuu — 6)

Ouncrka BOJ, [PYHTOB U
aTMocdepsl, obecrieueHne
npodUIaKTUIECKUX MED,
MUHUMH3UPYIOLIIX
HEraTUBHOE BIIMSHHE
XO035MCTBEHHOU

XUMHUYECKOe, XHMHKO-
TEXHOJIOTHYECKOE
MPOU3BOACTBO

Bunanr
npodecCuoHATBHON

ITK-7. Cnocoben
OCYILIECTBIIATH
MOHUTOPHUHT
OKpYXKaroIlEe Cpelibl U
AKOJIOTMYECKYIO OLIEHKY
COCTOSIHUSI TEPPUTOPHUIA

[1K-7.1. 3naet metozbl
HKOJIOTHYECKOT O
MOHHUTOPHHTA C YYETOM
MIOBE/ICHNUS 3arpsI3HAIOIINX
BEILIECTB B OKpYKarolen
cpene

AHnanu3 TpeboBaHUH K
npohecCuoHaTbHBIM
KOMTICTCHIIHSIM,
NPEIbSBISIEMBIX K
BBIITYCKHUKAM HAIIPaBJICHHS
HOJITOTOBKU Ha PBIHKE TPY/Ia,
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JEATEIIbHOCTH YEJIOBEKA
Ha OKPYKAOIIYIO CPeNy,
C UCIIOJIb30BaHUEM
MEeTa00JINYECKOTO
[MOTEHIIMAIa
OMOJIOrMYECKUX 00BHEKTOB
(Onopemeuarnyst)

ACATCIIBHOCTHU B
MPOMBIIIIICHHOCTH

(B cepe 3ammThHI

OKpY KaIoIeH cpebl U
JINMKBU Al
MOCJICICTBHI BPEITHOTO
Ha HEE BO3JICUCTBUS)

I1IK-7.2. Ymeer
OpraHU30BBIBATH
9KOJIOTUYECKU MOHUTOPHHT,
MIPOM3BOIUTH 3a00p MPoo
BOJIbI, IIOYBBI, BO3IyXa
OMOI0rNYecKUX 00BEKTOB
JUTSL OIICHKH DKOJIOTUYECKOTO
COCTOSIHUS TIOJTHAA30PHBIX
TEPPUTOPUI

I1K-7.3. Bnageet HaBbIKAMHA
MPOCKTHUPOBAHMS CXEM
AKOJIOTHYECKOT0
MOHHMTOPHHTA

[1K-7.4. 3HaeT OCHOBBI
TOKCUKOJIOTUUA

[IK-7.5. YMeeT onpenenars
XapakTep BPEJOHOCHOTO
BO3JICUCTBUS 3arpSI3HAOLINX
BELIECTB HA OKPYKAIOUIYIO
cpeny

[1K-7.6. Bnaneet HaBbIkaMu
paboThI C OCHOBHOM
HOPMAaTUBHOM U
METONYECKOU
JIOKYMEHTAIUEH, Kacaro-
HIeiicsl perJaMeHTUPOBaHUs U
OIICHKH OMACHOCTH BEIIECTB B
00BeKTax OKpyKarolei
cpenbl

00o011eHne 3apy0eKHOTO
OITBITa, POBEICHUS
KOHCYJIbTAIM C BETyIIUMH
paboToaaTensiMu,
00BbeINHEHNSIMHA
paboToaTenel OTpaciu, B
KOTOPOI BOCTpeOOBaHBI
BBIITYCKHUKH B paMKax
HarpaBJICHUS TTOATOTOBKH.

[IpodeccronanbHbIi cTaHTAPT
26.008 Cnienuanuct - TEXHOJIOT
B 00J1aCTH IPUPOJAOOXPAHHBIX
(?KOJIOTMYECKUX )
OHMOTEXHOJIOTHIN,
YTBEPkKJACHHBIN MPUKA30M
MuHnucrepcerBa Tpy1a u
COLIMATILHOM 3alllUTHI
Poccniickoit denepanuu ot
21.12.2015 Ne 104#,
O600611eHHas TpyaoBas
byHKIHISA

A. MOHUTOPUHT COCTOSIHUS
OKpY>Karollen cpesibl ¢
IpUMEHEHUEM

IPUPOIOOX PAHHBIX
OMOTEXHOJIOTHIA.

A /01.6. OcymiecTBieHue
9KOJIOTUYECKOI OIIeHKH
COCTOSTHUSI TIOZHAI30PHBIX
TEPPUTOPUI 1 BOZMOKHOCTH
MIPUMCHCHHSI Ha HUX
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IIK-7.7. 3HaeT OCHOBBI
Ouogoruu, OMOXMMHUH U
MIPUPOTOOX PAHHBIX
OHMOTEXHOJIOTHH

[1K-7.8. YMeeT npuMeHsITh
OMOXUMUYECKUE METOIBI
aHajgu3a u
OMOTEXHOJIOTHYCCKUE
MIPUEMBI JIJIS PEIICHUS
MIPUPOIOOXPAHHBIX 3319

IIK-7.9. Bnageet HaBbIKAMHA
UIECHTU(DHUKAIIIN U OTTCAHUS
OHOJIOTHYECKOI0
pa3HOOOpa3usi, METOJIaMHU
OMOXMMHYECKHUX U
MHUKPOOHOJIOTHYECKUX
HCCIICIOBaHUM

[1K-7.10. 3naet crpoeHmue,
COCTaB U CBOMCTBA
AIIEMEHTOB Onocdepsl,
3aKOHOMEPHOCTH MPOIIECCOB,
MIPOXOASAIINX B OKPYKAOLIEH
cpene

IIK-7.11. Ymeer
aHATM3UPOBATH TIOCIIECTBUS
TEXHOTE€HHOTO
BMEIIAaTCJIbCTBA B HpHpO}IHBIC
CHUCTEMBI

PUPOOO0XPAHHBIX
OHMOTEXHOJIOTHIA.
(ypoBeHb kBanugukaum — 6)
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I1IK-7.12. Bnaneet
BO3MOKHOCTSIMU
COBPEMEHHBIX HayYHbBIX
METO/IOB ITO3HAHUS TTPUPOIBI
JUISL pellieHus 3a1ad4,
BO3HHUKAIOIIHUX TTPH
BBIITOJIHEHU U

PO eCCHOHATBHBIX

byHKIUH

Tun 3agauy npodeccnoHAIbLHOM 1€ATEIbHOCTH:

HAY4YHO-HMCCJIeI0BATEJIbCKHH

Brinosinenue
(byHIaMEHTAIIbHBIX U
MPUKJIaJHBIX pabOT
MTOMCKOBOTO,
TEOPETUYECKOTO U
AKCIIEPUMEHTAILHOTO
XapaxTepa ¢ HeIbI0
oTpeaeNneHus
TEXHUYCCKUX
XapaKTepUCTHK HOBOI
TEXHHKH, a TAKIKE
KOMIUIeKca paboT 1o
pa3zpaboTke
TEXHOJIOTUYECKOI
JTOKYMEHTAIIH

XUMUYECKOE, XHMHKO-
TEXHOJIOTHYCCKOE
MPOU3BOACTBO

- CKBO3HbBIE BUJIBI
npodeccHoHaIbHOM
NeSITeTbHOCTH B
POMBIIUIEHHOCTH (B
cdepe opraHu3anuu u
MIPOBE/ICHUS HAYYHO-
WCCIIEIOBATENLCKUX U
OIBITHO-
KOHCTPYKTOPCKHUX paboT
B 00J1aCTH XUMHUYECKOT'O
U XUMHKO-
TEXHOJIOTHYECKOTO
MIPOU3BO/JICTBA).

I1K-2. Crocoben
OCYIICCTBIISATh
9KCIIEPUMEHTAIbHBIC
HCCIIEIOBAHUS U
HCIIBITAHMA 110 3a1aHHOM
METOJIUKE, TIPOBO/IUTH
HAOJII0ICHUS U
U3MEpEHUS C YIeTOM
TpeOOBaHUI TEXHUKU
0e30IacHOCTH,
o0OpabatbIBaTh U
WHTEPIPETHPOBATH
SKCIIEPUMEHTAIbHBIC
JTAHHBIE

[TK-2.1. 3HaeT ocCHOBHBIC
METOJBI ¥ TPHEMBI
pobooTdopa u
POOOIIOIrOTOBKH
aHATM3UPYEMBIX 0OBEKTOB,
METO/IbI pa3JIeIICHHs U
KOHI[CHTPUPOBAHUS BEIIECTB

[TIK-2.2. YMmeeT npoBOANTH
nabopaTopHbIe
WCCJICIOBAHMSI, 3aMEPBI U
aHaIM3bl 0TOOPAHHBIX MPOO

[1K-2.3. Bnageet HaBbIKAMA
paboTHl HA AHATUTHYECKOM
000pyI0BaHNH U TPABUIAMH
€ro dKCIUTyaTaluu

AHanu3 TpedoBaHUN K
npogeccuoHaIbHBIM
KOMITETEHIIHSIM,
IPEbABISEMbBIM K
BBIITYCKHUKAM HaIPaBJICHUS
IOJTrOTOBKU Ha PBIHKE Tpy/a,
0000111eHIE 3apyOEKHOTO
OTIbITA, IPOBEICHUS
KOHCYJIbTAIHiA C BETYIIUMH
paboTogaTensamu,
00beAMHEHUSIMU
paboTtonareneit oTpaciu, B
KOTOpOH BOCTpeOOBaHbI
BBIIMTYCKHUKH B paMKax
HaIpaBJICHUS TIOATOTOBKH.

[TpodeccrnonanbHbIM cTaHIAPT
40.011 «Crenuanuct 1o
Hay4YHO-UCCJIEA0BATEIIbCKUM U
ONBITHO-KOHCTPYKTOPCKUM
pa3paboTKaM», YTBEPKIACHHbIN
npuKa3oM MUHHCTEPCTBA TPyAa
¥ COIMAJIbHOM 3aIUTHI
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Poccuiickoit denepanuu ot
04.03.2014 Ne 121 H,
Ob6o061uieHHas TpyaoBas
byHKIIHS

A. IlpoBenenue Hay4HO-
MICCIIEZIOBATEIbCKUX U OIBITHO-
KOHCTPYKTOPCKHX Pa3padOTOK
IO OT/ICBHBIM pa3zeiaM TEMBI.
AJ02.5. OcyiecTBiieHue
BBITIOJTHEHUS SKCIIEPUMEHTOB U
oopmieHHs pe3yIbTaTOB
YCCIIEZIOBAaHUN U pa3pabOTOK.
(ypoBeHb KBasTMpUKALUK — 5).

Brimosinenue
(byHIaMEHTAIBHBIX U
MPUKJIAHBIX PabOT
MTOMCKOBOTO,
TEOPETUYECKOTO U
AKCIIEPUMEHTAILHOTO
XapakTepa ¢ LEeblo
onpeneneHus
TEXHUYECKUX
XapaKTEPUCTUK HOBOM
TEXHHKH, a TAKKE
KOMILIEKca pabdoT 1o

XUMHUYECKOE, XHMHKO-
TEXHOJIOTHYCCKOE
MPOU3BOACTBO

- CKBO3HbBIE BUIBI
npodeccnoHanbHOM
JESATEIILHOCTH B
MPOMBIIIIICHHOCTH (B
chepe opraHuzanuu u
MIPOBEJICHUS] HAYYHO-
WCCIIEIOBATENLCKUX U
OTIBITHO-
KOHCTPYKTOPCKUX paboT

[1K-3. Criocoben

MOJIETTUPOBATh SHEPIO- U

pecypcocOeperaroriye
IIPOLIECCHI B
MPOMBIIIJICHHOCTH

[1K-3.1. 3naeT MeTOIbI
UIeHTU(DUKAIIIN
MaTeMaTHYECKUX OIMHUCAHUI
SHEPro- U
pecypcocOeperaronmx
MPOIIECCOB Ha OCHOBE
HKCIIEPUMEHTATBHBIX TaHHBIX
M METOJBI X OITHMHU3ALNY C
MIPUMEHEHUEM SMITUPUYECKUX
1/Uau PU3UKO-XUMUYECKUX
MoJjiejie

[1K-3.2. YMeeT npuMeHsTh
METO/bI BBIYUCIUTEIHHON
MaTeMaTHKHU U

AHanu3 TpeboBaHUN K
po(heCcCUOHATLHBIM
KOMITCTEHIIHSIM,
NPEIbABISEMBIM K
BBIITYCKHUKAM HalpaBlICHHS
HOJrOTOBKY Ha PBIHKE TPy/a,
00o011eHne 3apy0eXHOTO
OTIBITA, TIPOBECHUS
KOHCYJIbTAllMH C BeTyIIUMHU
paboTonaTensimMu,
00bEeTMHEHUSAMU
paboTonaTteneil oTpaciu, B
KOTOPOI BOCTpeOOBaHbI
BBIITYCKHUKH B pPaMKax
HalpaBJIeHUs OATOTOBKH.

pa3paboTke B 00J1aCTH XUMHUYECKOTO MaTCMaTHICCKON CTATHCTHKH
i - JIs pEIICHHs 3a/1a9 pacyera .
TEXHOJOTHYECKOM Y XUMHKO i\l/[ OI[EJ‘II/I OBaHI/IHJII/I p > | IpodeccHonaNBHBII CTAHAAPT
JTOKYMCHTAIUH TEXHOJIOTUYECKOTO OHTI/IMI/IE&HI/II/I S on 40.011 «Cremamict mo
TPOU3BO/ICTBA). p HAYYHO-HCCIIEN0BATEIECKHM U
pecypcocOeperaronmx
OTBITHO-KOHCTPYKTOPCKHUM
POIIECCOB
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I1K-3.3. Bnageer nmakeToM
MPHUKJIAIHBIX TPOTPaMM JIjIst
00paboTKH pe3yabTaTOB
9KCIICPUMEHTOB,
MOJICTTUPOBAHUS,
UIeHTU(DUKAITIN U
OTNITHUMH3AINH SHEPTO- U
pecypcocOeperaromx
MIPOIIECCOB

pa3paboTKaM», yTBEPKICHHBIH
npukazoM MuHHCTEpCTBA TpyAa
Y COLUAJIBHOM 3alUThI
Poccuiickoit denepanuu ot
04.03.2014 Ne 121 =,
O06o0menHas TpyaoBas
byHKIHISA
A. TlpoBeneHue Hay4yHO-
UCCJICIOBATEIILCKUX M OMBITHO-
KOHCTPYKTOPCKHX Pa3pabOTOK
10 OT/ICTILHBIM pa3zeiiaM TEMEI.
A/02.5. OcyiectBienue
BBITIOJTHCHHMSI SKCIICPUMEHTOB U
oopMIIeHUS PE3yIbTATOB
WCCJICIOBAaHHM U Pa3pabOTOK.
(ypoBeHb kBamupukauu — 5).

Beinonuenue
(byHIaMEHTaJIBHBIX U
MPUKJIaJHBIX pabOT
MIOUCKOBOTO,
TEOPETUYECKOTO H
HKCHEPUMEHTAIBHOIO
XapakKTepa C LEIbI0
OIpeJIeIeHUs
TEXHUYECKHUX
XapaKTepUCTHK HOBOU
TEXHUKH, & TAKXKe
KOMILIeKca paboT 1o

XUMUYECKOE, XHMHKO-
TEXHOJIOTHYCCKOE
MPOU3BOACTBO

- CKBO3HbBIE BUIBI
npodeccnoHanbHOM
JIeSITEIbHOCTH B
MPOMBIIIIICHHOCTH (B
cthepe opraHuzanuu u
MPOBEJICHUST HAYYHO-
HCCIICIOBATEIILCKUX U
OTIBITHO-

IIK-4. I'oToB
OCYILIECTBIISATh HAYYHBIC
HCCIIEIOBaHUS B 001aCTH
SHEPro- u
pecypcocOepexeHus

I1K-4.1. 3aaetr MeTOIBI
MIPOBE/ICHUS SKCIIEPUMEHTOB
¥ HaOIroneHnii, 0000IIeHNS U
00paboTKM HAy4HO-
TEXHUUYECKON HHPOpPMAIHK B
001acTH OXpaHbl
OKPYXAaIOIIEH Cpebl U
palMOHAIEHOTO
UCIIOJIb30BAHUSI TPUPOIHBIX

pecypcos

I[IK-4.2. Ymeer

AHanu3 TpedoBaHUN K
npogeccuoHaIbHBIM
KOMITETEHIIHSIM,
NpEeabIBISEMbIM K
BBIITYCKHUKaM HaIlpaBJICHUS
HOJTOTOBKU Ha pBIHKE Tpy/a,
0000111eHIE 3apyOEKHOTO
OIIbITA, IPOBEIECHUS
KOHCYJIBTALIMM C BEAYIIUMU
paboToaTensamu,
00beAMHEHUSIMU
paboTtonareneit oTpaciu, B

pa3paboTke KOHCTPYKTOPCKHUX paboT aHAITU3UPOBATE U O(I)OPMMEB KOTOpOil BocTpeOOBaHbI
TEXHOJIOTUYECKOM B 00JIaCTH XUMHYECKOTO HAyqHO-NUCCICIOBATCILCKON | BRiTyCKHUKA B PAMKax
JIOKYMEHTAITU! 1 XAMUKO- paboThl B 00J1aCTH OXPAHbI HaIpaBJIEHUS MMOATOTOBKH.
TEXHOJIOTHYECKOI O OKpYXKarOIIeH CpeJibl i
MIPOM3BOJICTBA). paluOHAJIBHOTO
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MCIIOJIb30BaHUSI TPUPOTHBIX
pecypcoB

[1K-4.3. Bnaneer MeTomamMu u
CpeJCTBaMH IUIAHUPOBAHUS U
IIPOBEJICHUS MCCIICIOBAHUN U
pa3paboTok B 00JIacTh
OXpaHbl OKPY)KAOIIEH CPEeIbI
U paIlOHAILHOTO
MCII0JIb30BaHUS IPUPOTHBIX
pecypcoB

[IpodeccronanbHbIil cTangapT
40.011 «Coenuanuct o
HAyYHO-UCCIICIOBATEILCKUM U
OTIBITHO-KOHCTPYKTOPCKHUM
pa3paboTKaM», yTBEPKICHHBIH
prKa30M MUHUCTEPCTBA TpyIa
Y COUUAIBHOM 3alUThI
Poccuiickoit denepanuu ot
04.03.2014 Ne 121 =,
O06o0meHHas TpyoBas
byHKIHIS

A. TlpoBeneHue Hay4YHO-
UCCJICIOBATEIILCKUX M ONBITHO-
KOHCTPYKTOPCKUX pa3paboToOK
10 OT/ICTILHBIM pa3zeiiaM TEMEI.
A/01.5. OcymiecTBieHue
IPOBEJEHUS padoT 10
00paboTKe U aHaTU3y Hay4HO-
TEXHHYECKOH HHpOpMaIiH 1
pe3yJIbTaTOB UCCIIEIOBAHUM.
AJ/02.5. OcyiecTBieHue
BBITIOJTHEHHSI SKCTIEPUMEHTOB U
oopMIIeHUs PE3yIbTaTOB
UCCIIETIOBAaHUM U pa3pabOToK.
(YypoBeHb KBaTUpHUKALIUH — 5).
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5 AHHOTAIIUA PABOYHUX ITPOI'PAMM JIMCHUILJIMH, IPAKTUK U THA
5.1 IucunnjnHbl 00s13aTeIbHOM YacTH

AHHOTanuA padoyeil NPOrpaMmMbl AUCUUNIMHBI
«Pycckuii A3bIK (KAaK HHOCTPAHHBIN)»

1. Ieab 1MCHUNJIMHBI — COBEPIICHCTBOBAHHUE S3BIKOBOM KOMIIETCHIIUU M (DOPMHUPOBAHUE
Yy HHOCTPAHHBIX CIEHUATNCTOB HEPUIOIOTHUECKOTro MPOoUIIsl MPAKTUYECKUX HABBIKOB BJa/ICHUS
COBPEMEHHBIM  PYCCKMM  SI3BIKOM € y4eToM  NOpOQeCCHOHAIbHOW  OpHUCHTAIUU
(Il cepTuduKaMOHHBIA YPOBEHb) M CIHOCOOHOCTH PEaJM30BbIBATH CBOM KOMMYHHKATHBHBIC
HAMEpPEHUs B y4eOHO-TIPOECCHOHATBHOM, YUeOHO-HAYYHOW M COLMATBHO-KYJIBTYPHOH cdepax
oOLIeHHUS.

2 B pe3yabTaTe n3y4eHHs JMCHUUILIHHBI 00y4al0MIMICS 10/IKEeH::

Obaaoams cliefyOIUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTOCTHKEHUS |

YK-4.1; YK-4.2; VK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.7; YK-4.8; YK-4.9

3namy:

- KOMITO3UITMOHHYIO U JIOTHKO-CMBICIIOBYIO OpTraHM3allMi0 y4eOHBIX M Hay4dHO-
MOIYJISIPHBIX TEKCTOB;

- JIEKCUKO-TPAMMATHYECKHE CPEACTBA BBIPAKEHUS PAa3HOIO pOJA CMBICIOBBIX
OTHOIIICHUN YacTell y4eOHOr0 U HAyYHO-TIOMYJISIPHOTO TEKCTa;

- JIEKCUKO-TPaMMaTHYECKHUE CPEJICTBA BBIPAKEHUS OIICHKU XapaKkTepa HHPOpMAaIiH
MEPBUYHOTO Y4eOHOTO M Hay4YHO-TIOMYISIPHOTO TEKCTa U Coco0a ee U3JI0KEHHS aBTOPOM;

- OCHOBHBIE ITPUEMBI KOMIIPECCUH CIIOKHBIX CUHTAKCUYECKUX €JIMHHLI;

Ymems:

- YUTaATh ¥ IOHUMATh PA3HOOOPA3HBIC TUITBI TEKCTOB; IPUMEHSAThH Pa3HbIC CTPATETUH
W TaKTUKA YTEHHUS, WCIOJB3Yys pa3IMyHble BHUJbI YTCHHS: H3ydYalollee, O03HAKOMHUTEIBHOE,
IPOCMOTPOBOE (TIOMCKOBOE, pedepaTUBHOE);

- 3aUKCUPOBATH B COKPAIIEHHOM BUAEe MHGOPMAIUIO, UCTIONIB3Ysl KOMIIPECCUIO Ha
BCEX YPOBHSX: TEKCT, a03all, MPEIOKEHHUE;

- nepeaaTh CoJAepKaHue Uy:KOW peud ¢ pa3HOW CTENEHBIO TOYHOCTU U TOJIHOTHI, C
AIIEMEHTaMH OLIEHKH, COCTIAaThCs Ha UCTOYHUK WH(OpMAIUK;

- MOCTPOUTH ~ COOCTBEHHOE  pEYEeBOE  MPOU3BEIEHHWE  TUIA  COOOIICHHS,
MOBECTBOBAHMS, PACCYXKIEHUS WM CMEIIAHHOIO THUIA; COCTAaBUTh IUIAH, TE3UChl CBOETO
COOOIIEeHMUS.

Bnaoemn:

- CPEICTBAMHU CBS3M TPEUIOKCHUH M dYacTeld Tekcra (KOMITO3UITMOHHBIMH,
JIOTUYECKUMH, CTPYKTYPHBIMU H JIp.);

- 3aKOHaMH ¥ TpaBWIaMH KOMMYHHKAIIUM, HaBbIKAMU MYOIWYHOW peuH,
apryMeHTaIluu, BEJICHUS JUCKYCCHN).

3. KpaTkoe conep:kaHue JUCHUTLINHBI

Pasoen 1. Buipasicenue cyo6vekmuo-06beKmubix OmHOUleHU.

OOpa3oBaHne TACCHBHBIX KOHCTPYKIIM COBEPIICHHOTO W HECOBEPIICHHOTO BHJA.
Tpancdopmarus TacCUBHBIX KOHCTPYKIMI COBEPIIIEHHOTO U HECOBEPIIIEHHOTO BU/Ia B aKTUBHBIE
KOHCTPYKILIUU U HA000POT.

Paszoen 2. Buipadsicenue onpedenumenbHblX OMHOULEHU.

OO0pa3oBaHne aKTHBHBIX TPUYACTUI HACTOAMIETO W Tporneaniero Bpemenn. O6pa3oBanue
MACCHUBHBIX MPUYACTHI HACTOSIIEro M MPOLIENIIero BpeMeHU. 3aMeHa MpUYacTHOro oboporta
CHMHOHUMUYHOUN KOHCTPYKIIMEN CO CIIOBOM KOMOPbI.
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Paszoen 3. Hzyuarowee umenue yueOHbIX MeKCMO8 NO CREYUALIbHOCMU U HOCMPOeHUe Ha
UX OCHOBE YCMHO20 U NUCLMEHHO20 BbICKA3bIGAHUA.

Pabora ¢ tekcrom «EctectBeHHble Hayku. HayuHwlii mMeTon mo3HaHusi». Hamucanwue
IUTaHA TEKCTa: BOMPOCHOTO, HAa3bIBHOTO, Te3ucHoro. Pabora ¢ Texcrom «llpeamer Xxumum».
Hanucanue niaHa Tekcra: BONPOCHOTO, HA3bIBHOTO, TE3UCHOTO.

Pasoen 4. Bvipascenue cyovekmno-o6vekmuvlx omuowenull. Kpamkue npunazamensHule.
Kpatkue npunaratensusie. OOpa3zoBaHue U (PyHKUHOHMpOBaHUE B peud. Pycckue riarosbsl
JIBUKCHUSL.

Pazoen 5. Buowi pycckoeo enazona. Jleenpuuacmue.

OcHOBHBIE 3HAUEHUS] W CIOCOOBI OOpa3o0BaHMSA TJIAroJIOB  COBEPIIEHHOTO U
HECOBEPIICHHOTO BHJAA. YTNOTpeOJeHHE TIJarojioB COBEPIICHHOTO M HECOBEPIICHHOTO BHJA.
Jeenpuyactue. JleenpuyacTHelii 000pOT.

Pazoen 6. HM3yuarowee umenue yueOHbIX MeEKCMO8 NO CHEYUANLHOCMU U HAYYHO-
HONYJIAPHBIX MEKCMO8, NOCMPOEHUEe HA UX OCHO8E YCMHO20 U NUCbMEHHO20 8blCKA3bIBAHUSL.

PaGora ¢ TexcTtoM «ATOMHO-MOJEKYJsipHas Teopus. [loka3zaTenbCTBO CyIIECTBOBAHUS
aToMOB U MoJiekyi». CocraBieHue Te3ucHoro IutaHa. Hamucanue te3ucoB. Pabora ¢ TekcTom
«3aKoH coxpaHeHusi Macchl ¥ 3Heprun». CocTaBiIeHHe TE3UCHOTO IJIaHa U Te3HCOB TEKCTa.

Pazoen 7. Cunmakcuc npocmozo u crodicHo2o npeoorHceHusl.

CriocoObI BeIpa)XeHHsI BpEMEHH B IIPOCTOM MpeuiokeHnn. CrocoObl BBIpaKEeHUs BPEMEHU
B CJIO’KHOM TIPEIJIOKCHHH.

Pa3zoen 8. Cunmaxcuc npocmoeo u cioxicH020 npeoIoNHCeHUs.

CriocoObl BBIpKEHUSI TPUYUHBI B TMPOCTOM U CJIOKHOM THpeniokeHuu. CrocoObl
BBIPQXXCHHUS CIIEACTBHUS.

Paszoen 9. HUzyuarowee umenue yueOHbIX MEKCMO8 NO CHEYUATbLHOCU U
HOCMpOeHUe Ha UX OCHOBe YCMHO20 U NUCbMEHHO20 8blCKA3bIBAHUS.

Pabora ¢ Texctom «llepuonnueckuit 3akoH. Mcropust orkpeitusi». Hamnucanue
pestome. Pabora ¢ TekctoM «OcHOBHBIC OHITHS XUMUNY. Hamrcanue pesiome.

Pazoen 10. Cunmaxcuc npocmoeo u cioicH020 NPeoNoHCeHUsl.

CriocoObl BBIpaKEHHUSI YCIOBHUS B IPOCTOM U CIOKHOM TpeioxkeHuH. CrocoOs
BBIPKEHHUS 1I€TTM B MPOCTOM U CIIOXKHOM MpeioxeHnn. CrocoObl BRIPAKEHUST YCTYIMUTEIBHBIX
OTHONIIEHUH B TPOCTOM U CJOXKHOM TMPEAJIOKEHUU. AJTOpUTM TpaHchopMmalmu MPOCTOTO
MPEJJIOKEHHS B CII0KHOE U HA000POT.

Pazoen 11. Hzyuarowee umenue yueOHbIX MeEKCMO8 NO CHEYUATbHOCMU U
nocmpoeHue Ha Ux 0CHO8e YCMHO20 U NUCbMEHHO20 8blCKA3bIBAHUS.

Pabora ¢ Tekcrom «VcTopusi pa3BUTHS XUMHYECKHX 3HaHUiI». PedepupoBanue
TekcTa. Pabota ¢ Tekctom «Macmtadbl XxuMudeckon UHAyCcTpun». Pedepupoanue. Cpencra
o OopMIIEHHS BBICKA3bIBAHUS B JTUCKYCCHUU.

4 O0bem yueOHOH TUCHHMIIINHBI

Cemectp Cemectp
Beero I cemect 2 ceMecT 3 cemect 4 cemec
Bun yueGHO# paboThI X A P A P Yy P Yy P
3E Kan. | oo Kan. | g Kajl. | pp | AKAL | o0 | AKaZL
q, q. q. q. q.

O0mas Tpy10eMKOCTh
AUCHUILTHHBI

90(3240| 20| 720 | 20| 720 |20 72,0 |3,0| 108,0

KontakTnas pabora — 36 (1290 (09| 320 | 09| 320 |09 320 |09 32,0

ayAMTOPHbIE 3aAHATHS:

HpaKTI/ILIeCKI/Ie 3aHATUA

36128009 320 |09 320 |09 320 [0,9] 320
(I13)
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CamocrogaTeabHas
padora

4,4 | 160

1,1

40

1,1

40

1,1

40

1,1

40,0

KonTakTHas
caMOCTOsTeNIbHas paboTa

CaMoCTOSTEILHOE
H3y4YeHUE Pa3IeiioB
TUCILAIUINHEI

0,6

4,4
159,4

1,1

0,2

39,8

1,1

0,2

0,2

39,8

1,1

39,8

1,1

40,0

Buasbl koHTpOJIA:

IK3aMeH

1,0 | 36,0

1,0

36,0

KonraktHas pabora -—
IPOMEKYTOUHAS
aTTecTauus

IToaroroBka K 3K3aMeHY.

0,4
1,0

35,6

1,0

0,4

35,6

Bua ntorosoro
KOHTPOJIA:

3auer

3auer

3auer

IK3aMeH

Bun yuebnoi

CemecTtp

Cemectp

Bcero

1 cemectp

2 cemecTp

3 cemectp

4 cemectp

paboThl

3E

Actp.

3E

Actp.
q.

3E

Actp.
q.

3E

Actp.
q.

3E

Actp.
q.

O06mas

TPYJOEMKOCTh 9

UCHUIIINHE]

243

54,0

54

54

81

KontakTHas
pabora —
ayJUTOPHbIE
3aHATHA:

3,58

96,75

0,89

24

0,89

24

0,89

24

0,89

24

IIpaxTrueckue
3anstus (I13)

3,6

96

0,89

24

0,89

24

0,89

24

0,89

24

CamocTosTeabHas
pabora

4.4

120

1,11

30

1,11

30

1,11

30

1,11

30,0

KonTakTHas
CaMOCTOSITENbHAs
pabota

CaMoCTOSITENbHOE
M3y4yeHUE pa3eioB
JUCLIUILINHBI

4,4

0,45

0,15

0,15

0,15

119,55

1,11

29,85

1,11

29,85

1,11

29,85

1,11

30,0

Buabl koHTpOJIA:

JK3aMeH 1,00

27,00

1,00

27,00

KonraktHas pabota
—  IPOMEXYTO4YHas

aTTecTalus 1,00

IloaroroBka x

IK3aMeHY.

0,30

1,00

0,30

26,70

26,70
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Buja urorosoro
3auer 3auer 3auer IK3aMeH
KOHTPOJIA:

AHHOTanuA padoyeil NPOrpaMmMbl AUCHUNIHMHBI
«Hctopus (mcropusi Poccun, Bceoduiasi ucropus)»

1 deap aucuMnauHbl — GOPMUPOBAHHE y CTYACHTOB LIEJIOCTHOTO IMPEICTAaBICHHUS 00
ucTopuyeckoM npouuiom Poccun, ee Mmecte BO BCEMUPHO-UCTOPUUECKOM IIpOLIECCe.

2 B pe3yabTaTe H3y4eHHUs] AUCHUILINHBI 00y4aI0IUICS T0JIKEH::

Obnadamye cleayOUMU KOMIIETCHIMAMU U HHAUKATOPAMH UX JTOCTHXKEHUS:

VK-5.1, VK-5.2, VK-5.3, VK-5.6, VK-5.7, VK-5.11, VK-5.12, VK-5.13.

3namy:

— OCHOBHBIE HaNpaBJICHUs, TPOOJIEMBI U METOJIbI HCTOPUYECKON HAYKH;

— OCHOBHBIC JTallbl M KJIIOYeBble cOObITHA HcTopuu Poccun m Mupa; 0coOEHHOCTH
pPa3BUTHS POCCHUICKOTO TOCYHApCTBA, BBINAIOMIMXCS JeATeNIeil OTEeUYeCTBEHHOW W BCEOOIIEH
UCTOpUHU.

Ymemn:

— COOTHOCUTHb OOIIME HCTOPUYECKHE HPOLEecChl M OTHeNIbHbIE (AKTHI; BBIABIATH
CYILIECTBEHHbIE YEpPThl HMCTOPUYECKUX IIPOLECCOB, SBJIEHUN M COOBITHI; aHaIU3UPOBATH
COLMAJIbHO-3HaYMMBbIE ITPOOIIEMBI;

— (opMynupoBaTb M apryMEHTHPOBAHO OTCTaWBaTh COOCTBEHHYIO MO3UIHIO TIO
Pa3IMYHBIM NIPOOJIEMaM UCTOPHH.

Braoemw:

— HIpPEeJCTaBICHUAMHU 00 UCTOPUHU KaK HAayKe, €€ MEeCTe B CCTEME 'YMaHUTApHOI'O 3HAHUS;

— NPEJCTaBICHUSMU 00 OCHOBHBIX ATalax B UCTOPUH YEJIOBEUECTBA U UX XPOHOJIOTUH;

— KaTeropuajabHO-TIOHATUHHBIM alnapaToM U3y4aeMou JUCLUIUINHBL,

— HaBBbIKAMM aHaJIM3a UICTOPUUECKHUX UCTOUHUKOB.

3 Kpartkoe conep:xanue JMCIHUIITHHbI

Paznen 1. Hcropus B cucTeMe CONHAJBHO-TYMAHMTAPHBIX HayK. (OCHOBBI
METOJ0JIOTUH HCTOPHYECKON HayKH. OCO0EHHOCTH CTAHOBJICHUS TI'OCYAAPCTBEHHOCTH B
Poccnu 1o cpaBHEHHIO € eBPONEHCKUMH PAHHECPEAHEBEKOBBIMH rOCYAapCcTBaMU.

1. 1. Mecro ucropum B cucremMe Hayk. /[peBHeiillee mpoluwioe 4YeaoBedyecTBa M
nepsble nMBUIAM3aNUM. [Ipeamer ucropuyeckon Hayku. Ponb Teopuu B MO3HAHUM MPOLUIOTO.
CymHocTb, opmbl, QpyHKIHH HCTOpHUYECKOTro 3HaHUS. [lOHATHE HMCTOPUYECKOrO HCTOYHHKA,
KJaccu(uKaluss HCTOpUYECKMX HcTouyHMKOB. HMcropuss Poccunm — HeoTbemiiemas 4YacTb
BCEMUPHON UCTOPHH; 00111ee 1 0COOEHHOE B UCTOPUUYECKOM Pa3BUTHUH.

Antponorene3. Heonmutnueckast pesomonus. CouuanbHblii  cTpoil.  Pasnoxenue
nepBoObITHOM 001MHEL. [{uBmin3auun pesnero Bocroka. ['ocynapcTBa antnunoctu. Hapoas u
JIpeBHEWIINE rocynapcrsa Ha Tepputopun Poccun. OTHOorenes cnassH. Benukoe Ilepecenenne
Hapozos B |-V Bs.

Tpaauumonnsie  (OpMBI  COLMAIBHOM  OpPraHM3alMM  €BPOINEHCKUX HApOJIOB B
JIOTOCY/TapCTBEHHBIN NEepHOA. BO3HMKHOBEHHE pPaHHECPEIHEBEKOBOM TIOCYJIapCTBEHHOCTH B
Espore.

OTHOKYJIBTYPHBIE M COLMAIBHO-TIOJUTUYECKAE IIPOLECCHl CTAHOBIEHHS POCCHICKOMN
rocygapcrBeHHocTH. Hagano poccuiickoi rocynapcrBeHHOCTH. J[lpeBHsAss Pycw. Ilpunsartue
XPHUCTHAHCTBA.
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1.2. Cpennue Bexka. MecTo cpeaHEBEKOBBS BO BCEMHUPHO-HUCTOPHUYECKOM IpoOIIecce.
Pycckue 3emnu B XI1I-XIII BB. MoHrono-rarapckoe HamectBue Ha Pycs. Dkcnancus B 3anajgHble
Y CEBepO-3alaJHbIe PyCCKUE 3eMIIH. Bellnkoe KHKECTBO JINTOBCKOE U Pycckoe rocy1apcTo.

CknasplBaHME OCHOB HAIMOHAIBHBIX TocyaapcTB B 3amangHoi EBpome. OGpa3oBanue
Poccuiickoro rocy1apcTa, €ro HCTOpUYECKOE 3HAUCHHUE.

1.3. HoBoe Bpems. Y wucrokoB Hooro Bpemenu. OcoOEHHOCTH COCIOBHO-
npeacraBuTenbHOM MoHapxuu B EBpone m Poccum. Hawano XVII Beka — smoxa BceoOriero
espornelickoro kpusuca. Poccust B XVI B. - XVII BB. CHHXpOHHOCTh KPU3UCHBIX CUTyallUd B
pa3HbIX cTpaHax. «CmyTHOe BpeMs» B Poccum.

I'enesuc kanutamusMa. Ero ¢GopMbl UM COCYIIECTBOBaHHE C dJIEMEHTaMH (heonanusma.
OcoOenHoctu paznuyHblx pernoHoB EBpombl. dopmupoBanue MupoBoro peiHka. Iloabem
MaHy(paKTypHOTro mpou3BoAcTBa. @opMUpOBaHNE BHYTPEHHUX PHIHKOB.

I'enesuc camopepxasusi B Poccun. «Bropoe uznanue» kpenoctHuyectBa — CoOopHoe
ynoxxkenue 1649 r. u opuaudeckoe opopmiieHue KpermocTHoro mpasa. Cekymnsipusaius pyccKoi
KYJIbTYpHI.

Pa3nen 2. Ot HoBoro k HoBeiimemy Bpemenu. Poccuiickas umnepus B XVIII —
Havyaje XX B.

2.1. XVIII Bek — BeKk MOJAepHHM3alMH W TNpocBellleHusi. VaeiiHpie U COIMAIBHO-
nosutudeckue uctoku Ipocsemenrs. OCHOBHBIE YEPTHI IPOCBETUTEILCKOM UACOIOTHH: YETIOBEK
Y TOCYJapCTBO, «ECTECTBEHHOE MPaBO», 3THKA. M es nporpecca Kak rocroACTBYIOIIEE TCUEHUE B
0OLIECTBEHHON MBICIIH.

Pedopmbr Ilerpa | kak mepBas MHONBITKa MOAEPHHU3ALMM CTPaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoli nmnepun. OCHOBHBIE HAIPaBIICHUS «EBPONEU3ALMU» CTPAHBI.
OBoUIOLIMS COLMAIBHOM CTPYKTYpbI oO1ecTBa. JlanpHeimee pacumpenue rpanul Poccuiickoi
umnepuu. Poccust B 3moxy mpocsenieHHoro adcomtorusma. Poccuss u EBpoma B XVIII Beke.
M3MeHeHns B MeXIyHapOAHOM I0JI0KeHUU Poccniickoil Mnepuu.

2.2. XIX crogerue. IIpombinuieHusiii mepeBopor B EBporme m Poccuu: obmee u
ocobeHHoe. BaxHelime ycnoBus nepexoaa Poccun k MHAYCTpHAIbHOMY OOILECTBY — pellIeHHE
KPECThSHCKOTO BOIIPOCA U OrpPaHUYEHHE caMOJiepKaBus. [[MUTeabHOCTh, HEMOCIE0BATEIbHOCTb,
UKIMYHOCTB Tpolecca Oypkya3Horo pedopmupoBanus. EBponelickas peBosonns 1848—-1849
rr. Utoru, 3HaueHne, HICTOpUYECKHE TTOCTIEACTBHUSL.

Ponp cyObexTHBHOTO (hakropa B mpeojoseHuH orctaBaHus. Pedopmbr XIX Beka, ux
3HaueHue. OOuiecTBeHHble 1BMKeHus B XIX Beke.

2.3. Poccusi m Mup Ha py0e:ke BeKOB: KpU3MChl pa3BuTus. O01Me UTOTH POCCHICKOM
MOJIEpHHU3alMU K Hayany XX Beka.

CootHomenne noiaurnueckux cui B Poccun B Hauane XX Beka. Hapactanme xpusuca
camozepxkausi. IlepBast poccuiickas peBomtonus. OOpa3oBaHHE TMOJUTHYECKUX TMapTHM.
I'ocynapctBeHHas qyma Havana XX BeKa Kak IEPBBIM ONBIT POCCUHCKOIO MapjiaMeHTapU3Ma.
CronbinuHckass arpapHas pedopma. IlepBas mupoBas BoiiHa u ywacthe B Hed Poccum.
®eBpanbckas pesosonns 1917r. u KopeHHbIE U3MEHEHUS B IOJIUTHYECKOM )KM3HU CTPaHBbI.

Pa3znea 3. BcemupHo-ucropudeckuii npouecc 1 XX Bek. OT COBETCKOro rocyaapcraa
K coBpeMeHHOl Poccun. OCHOBHBIE TeHJACHUMH MHPOBOIO PAa3BUTHSI HA COBPEMEHHOM
Jrare.

3. 1. Hayano HoBeiilnero BpemeHH. POpMHpPOBaHHWE M CYIIHOCTb COBETCKOTO CTpOS.
Mapkcu3M Kak HIE0JIOTHYECKass OCHOBA PEBOIOIMOHHBIX MPeoOpa3oBaHUN W POCCHICKHE
peanuu. IloaroroBka m mobena OKTAOpbCcKOro BoopykeHHoro Bocctanus B Ilerporpaze. 11
Bceepoccuiickuii cbe3q COBETOB M €ro pelieHus. JDKOHOMHUYECKAass M COIMajbHAs TOJIUTUKA
0O0JIBIIICBUKOB.

Nroru nepBoii MUpOBOi1 BOMHBI. BepcanbCckas cuctemMa MeXKIyHAapOIHBIX OTHOIICHU.
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I'paxxnanckass BoiiHa u uWHOCTpaHHas wuHTepBeHNUsA. Cynpba u 3Hauenue HOIla.
YTBepkIeHue OAHOMAPTUIHON monmuTuyeckoir cuctembl. Ob6pazoBanne CCCP. IMonmurnyeckas
6oprOa B maptuu u rocynapctse. CCCP B rojsl nmepBoIx nsaTuinetok (koner 20-x rr. — 30-e T.).

MupoBoii 3koHOoMHueckuil kpusuc 1929-1933  rr. u BapuaHThl BBIXOJA W3 HETO.
Totanutapusm B EBpome. @opmupoBaHue pexuma JuyHOM BiacTh CrajiMHa MU KOMaHIHO-
aJMUHHMCTPATUBHON cucTeMsl yipasiieHus rocyaapctsom. Koncruryuuss CCCP 1936 r. Buemnss
nosmtuka CCCP B 20-30-¢ rr. JlesrenbHocTs KomuHTEpHA.

3.2. Bropast mupoBas BoiiHa. Beiiukas OTeuecTBeHHast BoiiHa: «be3 cpoka 1aBHOCTH».
MockBa 1 MockoBckas o0iacte B roasl Bemmkoit OreuectBeHHON BOHHBI. OCHOBHBIE 3TAIlbI
Benukoit OteuecTBeHHON BOMHBL. KOpEHHOI! 11epesioM B X0/1€ BOMHBI.

CoBerckuii ThIT B Tojabl BOWHBL. boppba B ThuTly Bpara. I[lapTu3zaHCkoe HIBYMI)KCHHE.
UYenoseueckue U MaTepraIbHble IOTEPHU B XOJ1 BOMHBI.

Pemarommii Bxitan Coerckoro Coro3za B pasrpoM ¢armmsma. HropaOGepreckuit mporecc Haj
HAIIMCTCKUMH BOSHHBIMH ITPECTYIMHUKAaMHU. Xa0apOBCKHIA IPOIIECC.

3. 3. CCCP u Mmup c nocjieBoeHHOTo nmepuoaa a0 1991 r. MisMeHeHHe COOTHOIICHHS CHUIT
B MHpE II0CJE€ BTOPOM MHUpPOBOM BOMHBL. Hauano «xosmomHoW BOWHBDY. «JlokTpuHa TpyMaHa» u
«[Inan Mapmannay. @opmMupoBaHue OUMOISIPHOrO MHpa. B3aMOOTHOIIEHHS CO CTpaHAMU
«HaponHO nemokparuny». Cosnanue CoBeTa 3KOHOMHYECKON B3aumonomomu. KoH(IukT c
OrocnaBueii. Opranusauus CeBepoarnantuueckoro gorosopa (HATO). Co3nanue
Opranuzanun Bapmasckoro norosopa. Boitna B Kopee. TpynHocTH NOCIEBOEHHOTO pa3BUTHUS
CCCP. VYxecToueHHE MOJUTUYECKOIO pEeXUMa M HUACOJOrHYecKoro KoHTposs. IlombiTku
00HOBIEHHUS «TocynapcTBeHHOro conuanusmay. XX cvesst KIICC u ocyxieHue KynbTa JIMYHOCTH
Cranuna. «OtTemnenby B JyXOBHOH cdepe.

DOkoHoMH4Yeckne pedopMbl cepearHbl 60-X TOMOB, TPUYUHBI WX HE3ABEPIICHHOCTH.
«T"ocynapctBo OmarogeHcTBusi». IV u V Pecnny6nuka Bo ®@pannuu. Obpa3zoBanue u Pa3surue
OPI'. «OxkoHoMHueckoe uyno» fAnonuu. Pacnan xonoHuaneHOUM cucteMbl. HeokoHcepBaTtusm
BenukoOputanuu. Petironomuka B CIIIA.

Hapacranue kpu3ucHBIX sIBJI€HUH B coBeTCKOM obiectBe B 70-¢ — cepenune 80-X rojos.
Hosas Konctutynus CCCP. Konuenmus «pa3sutoro conuanusmay. Baemnsas nomutuka CCCP
B KoHIIe 60-X Hayase 80-X IT.: OT pa3psAIKu K 00OCTPEHUIO0 MEXTYHAPOAHON OOCTaHOBKH.

«IlepecTpoiika»: CyIIHOCTb, LI€JH, 33Ja4l, OCHOBHBIE dTansl, pe3ynbrarsl. Pacnag CCCP.
O6pazoBanue CHI'.

3.4. OcHOBHBIE TeH/ICHIIUH MHUPOBOI'0 Pa3BUTHS HA COBpeMeHHOM 3Tane. CTaHOBJIeHUe
HOBOIl poccuiickoil rocyaapcrBeHHoct (¢ 1991- no Hactosmee Bpewms). JluOGepanpHas
KOHIIETILIUST POCCUHCKUX peopM: Mepexo]l K phIHKY, (HOpMUpPOBaHHE IPa)IaHCKOTo 001IecTBa U
npaBoBoro rocyzaapctsa. «lllokoBast Tepanus» sKOHOMHYECKUX pedopMm B Hauyane 90-X roaos.
Konctutynus Poccuiickoit @enepanyu 1993r. Mexnanmonansseie otHowmeHus. [lonurnyeckue
napTud U OOIIeCTBEHHblE JBUXEHUS Poccunm Ha coBpemMeHHOM »Jtame. Poccus Ha myTH
MozepHu3anuu. Poccus B cucreMe MUPOBOM 3KOHOMHUKH U MEXKJIYHAPOIHBIX CBA3€il. MupoBoi
sxoHoMuueckuil kpusuc 2008—2011 rr. HoBble reonosuTHYECKOe peasuu B MUPE U UX BIHSHUE
Ha BHEUIHIOI NoiuTHKY Poccuiickoit @enepanuu. ['modanbHbIe mpoOIeMbl COBPEMEHHOCTH.

4 O0bem yueOHO AUCUUIJIMHBI.

O0bemM TUCUUIIMHBI
Buj yueOHoit padoThI Axan. | Acrp.

3E

4. 4.

O0mas TpyA0eMKOCTb JMCIHILIHHBI 4 144 108
KoHTakTHasi padoTa — ay1MTOPHbIE 3aHSITHS: 1,3 48 36
Jlexuun 0,9 32 24
[TpakTnueckue 3anstus (I113) 0,4 16 12
CamocrosiTeibHas padora 1,7 60 45
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KonTakTHas camocTosTenpHas padoTa 17 - -
CaMOCTOSTEeTbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI ' 60 45
Bua konTpos:

9K3aMeH 1 36 27
KonTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 1 0,4 0,3
IToaroToBKa K SK3aMeHY. 35,6 26,7
Bua uToroBoro KOHTpoJIf: IK3aMeH

AHHOTanMs padoueii MPOrpaMMbl TUCITUTLIAHBI
«IIpaBoBeneHue»

1 Heab 1uCHMIUIMHBI — OBJIaICHHE OCHOBAaMHU MPaBOBBIX 3HaHUI; HOPMHUPOBAHUE OCHOB
IPaBOBOM KyJIbTYPbI U IPAaBOMEPHOTO MOBEAEHHS I'PAXKIaHUHA CTPaHBbI.

2 B pe3yabTaTe H3y4eHHs! AMCUHMILIMHBI 00YYaIOIIMIACS JOJKeH:

OO6nanath claeayrOIUMIA KOMIETEHIUSIMH 1 HHIUKATOPaMU MX JOCTHKECHUS:

VK-11.1, VK-11.2, VK-11.3, OIIK-3.3, OIIK-3.9, OIIK-3.10, OIIK-3.13,

3namo:

— OCHOBBI POCCUHCKOM MPaBOBOI CUCTEMBI K POCCUNCKOTO 3aKOHOAATEIbCTBA, OCHOBBI
OpraHusaluvu 1 Q)YHKHI/IOHI/IpOBaHI/IH cy,ueﬁHbe 1 MHBIX ITPABONIPUMCHUTCIIbHBIX U
IMPaBOOXPAHUTECIIbHBIX OPIraHOB,

— [IPaBOBbIE U HPABCTBEHHO-3THYECKHE HOPMEBI B cdhepe MpodecCHOHATBHON eI TeNbHOCTH;

— [IPaBOBbIE HOPMBI, PETYIUPYIOIUE OTHOLIEHHE YeI0BeKa K YeI0BEKY, OOILECTBY,
OKpYKaloleH cpere;

— IIpaBa U 00SI3aHHOCTH T'PAXKIAHUHA,

— OCHOBBI TPYJOBOTO 3aKOHOJATEIbCTBA;

— OCHOBBI X03HCTBEHHOTO TIPaBa;

— OCHOBHBIE HaIPaBJICHUs aHTUKOPPYIIIMOHHOHN NesITeNbHOCTH B PD

Ymemu:

— HCTIOJIb30BATh THYECKUE U MPABOBBIC HOPMBI, PETYJIHPYIOIINE OTHOLICHUE YeI0BeKa K
9eJI0BEKY, OOIIECTBY, OKPYXKAIOIIEH cpelie, UCTIOIb30BaTh IpaBa U cBOOOIBI YeNIOBEKa
rpakIaHUHA MIPH Pa3pabOTKe COMUATBHBIX TPOECKTOB;

— HCTIOJIb30BATh U COCTABJIATH HOPMATHBHBIE M PABOBBIE TOKYMEHTBI, OTHOCSILHECS K
npodecCUOHANBHOM AESITeIbHOCTH, MPEANPHUHAMATH HEOOXO0JUMBbIE MEPhI K BOCCTAHOBIICHUIO
HapYyIICHHBIX [IPaB;

— peaan30BbIBATh IpaBa U CBOOOIBI YEIOBEKA U IPpaXlaHuHA B Pa3JIMUYHbIX cepax

KHU3HEIESTEIbHOCTH.

Braoemy:

— HaBBIKAMU [TPUMEHEHUS 3aKOHOATENbCTBA MPU PEILIEHUH MPAKTUYECKUX 3a/1a4.

3 Kpartkoe conep:kanue JMCIHHIITHHbI

Pa3nen 1. OcHOBBI TEOpUM rOCyIapCTBa U IpaBa

1.1 OcHOBBI TEOpHHU rOCyIapCTBa

1.2 OcHOBBI TEOpHM TTPaBa

Paznen 2. Otpacnu myOaudHOro mpasa

2.1 OCHOBBI KOHCTUTYIIMOHHOTO MpaBa

2.2 OCHOBBI aIMUHUCTPATUBHOIO IIpaBa

2.3 OCHOBBI YTOJIOBHOT'O ITpaBa

2.4 Koppymnuus Kak COLMaIbHOE U MPAaBOBOE SIBICHUE B COBPEMEHHOM 00IIIeCTBE

2.5 OCHOBBI 3KOJIOTHYECKOTO IIpaBa

2.6 HopmaTuBHOE MPaBOBOE pErylupoBaHHE 3aluThl HHPopManuu. [IpaBoBbie OCHOBBI
3alIUThl TOCYAAPCTBEHHOM TATHBI

Pasnen 3. Otpacnu yacTHOrO npaBa

3.1. I'paxxmaHcKoe MpaBo: OCHOBHBIE TIOJIOKEHUS OOIIEH YacTH.
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3.2. ABTOpPCKOE ¥ TaTEHTHOE MPABO M MPABOBas 3alUTA PE3YJIbTATOB MHTEIIEKTYaJIbHOM.

3.3. OCHOBBI X035ICTBEHHOTO (IIPEAIPUHUMATENBCKOTO0) IIPaBa.

3.4. OCHOBBI CEMEHHOT0 TIpaBa

3.5. OcHOBBI TPYZOBOIO ITpaBa

Pa3znen 4. OcobeHHOCTH MPABOBOTO PEryIHMpPOBaHUS MPO(EeCCHOHANBHOMN 1eATEeIbHOCTH B
OT/ICNIbHBIX OTPACISIX XUMUYECKON ITPOMBIIIIEHHOCTH

4.1 OcHOBBI HAIMOHAIBHOW  O€30MAaCHOCTH, TOCYIApPCTBEHHOW TOJUTUKH |
3aKOHOJIATENLCTBO B 00JIaCTH 00ecTieYeHHs ICPHON U paIualliOHHON 0€30aCHOCTH.

4.2 OcoOEHHOCTH TPABOBOTO PETYJIUPOBAHHUSA Tpyna pPaOOTHUKOB XHUMHUYECKOMN
MPOMBIIUIEHHOCTH.

4.3 HopmaruBHO-TIpaBoBasg 0a3a peryJUpPOBaHUS XHUMHYECKONM M HEPTEXMMHUYCCKOMN
otpaciu B Poccun.

4 O0bem yueOHOH THCHHUIIINHBI

O0BeM TUCHUILTAHBI
3E Akan. 4. AcTp.4.

Bup yueOHoii padoThl

O061mast Tpy10eMKOCTh TUCIHMIIHHBI 3 108 81
KonrakTHasi pa6oTa — ayJUTOPHBIE 3aHATHSL: 0,9 32 24
Jlekuun 0,45 16 12
[TpakTnueckue 3anstus (I113) 0,45 16 12
CamocrosiTesbHasi padoTa 2,1 76 57
KoHTakTHas camocTosTelbHas paboTa 0,2 0,15
2,1

CamocTosTenpbHOE H3YYCHUE PA3/IeNIOB TUCIUILIHHEIL 75,8 56,85
Bujx koHTpOJIS: 3ader

AHHOTanus padoueii MporpaMMbl JTUCUMILIMHBI
«Dunocopus»

1. Heap aucuuniauubl «dunocodpus» — chopMupoBaTh y CTYIACHTOB KOMILJIEKCHOE
MpeJCTaBICHHe O polu U MecTe (umocopuu B CHCTEME TYMAHHTAPHBIX, COLMAIBHBIX U
€CTECTBEHHBIX HayK, MO3HAKOMUTH UX C OCHOBaMHU (UIOCO(PCKOTO 3HAHUS, HEOOXOIMMBIMHU JIJIsI
pELIeHUs] TEOPETUUYECKUX U MPAKTUYECKHX 3a/1au.

2. B pe3yabTarte u3y4yeHusi TUCHHUIIHHBI 00yYAIOIIUIACH T0I2KeH:

Obnadamye cleAyOMUMU KOMIIETCHIIMAMU U HHAUKATOPAMH UX TOCTH)KEHUS .

VK-5.4, VK-5.5, YK-5.8, YK-5.9, VK-5.14.

3nams:

OCHOBHO€ COJIepaHHe TJIaBHBIX (PUI0COPCKUX IIKOJ W HAIpPaBJIEHUH, MpeCTaBUTENEH
ATUX HIKOJ, CBSI3b U pa3inune ux Gpuiiocopckux uiei, cBsi3b UCTOPUKO-(PUIOCOPCKUX KOHLICTIHHA
C COBpEMEHHBIMHU ITpOOJIEMaMu MHAUBHUIYaJIbHOM U 0OIIIECTBEHHON KU3HU;

Ymemns:

IIOHMMAaTh WM aHAJIU3UPOBaThb MHUPOBO33PEHYECKHE, COLMANbHBIE W HHIUBUAYAJIbHbBIE
po0JIeMbl COBPEMEHHOM JKU3HU; TPAMOTHO BECTH JTUCKYCCHIO, aHAIU3HPOBAaTh OCOOEHHOCTHU
MEXKYJIbTYPHOTO B3aUMOJICHCTBHS, OOYCIOBJICHHBIE PA3IMYUEM JTUYECKHUX, PEITUTHO3HBIX MU
LIEHHOCTHBIX CHCTEM, ONUPAsiCh HA HapaOOTAHHBIN B HCTOpUU puiocoPpuu MaTepuai; IPUMEHSITh
NoJy4eHHbIe (UI0cO(CKUE 3HAHUS K PEIICHHIO MPO(ECCHOHANIBHBIX 3a/1a4;

Bnaoemy:

MpeICTaBICHUSIMU O (HiIocoPHUM Kak HayKe U CUCTEME LIEHHOCTEH, ee MeCTe B CHUCTEME
TYMaHUTApHOTO 3HaHUS; OCHOBaMH (MIOCO(CKOTr0 MBIIUICHHS; KaTErOpUaIbHBIM armapaTroM
M3y4aeMOll NTUCHUIUIMHBI, PHUIOCOPCKUMHI METOAAMU aHAIN3a Pa3IUYHBIX MPOOIEeM, HaBbIKaMU
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bunocopckoit  KyabTypsl JJIS  BBIPAOOTKM  CHCTEMHOTO, II€JOCTHOTO  B3IJIAma Ha
JEMCTBUTEILHOCTh U MECTO XUMHUH U XUMUYECKON TEXHOJOTUHU B LIEIOCTHOW KapTUHE MUPA.

3. Kpartkoe cogep:xanue JUCUMILIIMHbI.

Beenenune. ®unocodusi, ee MPOUCXOKICHIE U POJIH B OOIIECTBE.

Pa3znen 1. OcHoBHBbIe puitocopckne MKOJAbI. AHTUYHAA (Guitocodus (IJOCOKPATHUKH,
couctsl, Cokpar, [emokpur, IlnaTtoH, ApUcCTOTENb, FIUTMHUCTUIECCKA-PUMCKast (UIocopus).
OcHoBHBIE TTPo0JIEMBI cpeTHeBeKOBOM (ustocoduu u snoxu Bospoxnenus. dunocodus HoBoro
Bpemenu (XVII — XVIII BB.) Uneonorust [Ipoceemenus. Hemenkas kinaccuueckast pumocodust.
Pycckas dunocodus XIX — XX BB. OCHOBBI MApKCUCTCKOH (prstocoduu. OCHOBHBIE HAITPaBICHUS
COBpeMeHHOM (unocodumn.

Pa3nen 2. ®uiiocopckue KOHUENUU ObITHS M MO3HAHUA. [Ipo6iiemMa ObITHS B UCTOPHH
¢mnocopun. IlousTus maTepuanbHOro U uaeanbHoro. OcHoBHBIE (huIOcOo(CKUe HampaBIeHUS:
MaTepuaiu3M U uaeanusM. [IpuHuun rinodanbHOro 3BOJIOIMOHU3MA B COBPEMEHHON HaydHOI
KapTuHe Mupa. KoHIenuu mMpocTpaHCTBA W BPEMEHH B UCTOPUH (UIOCOUU U HAYKH.
[Tpoucxoxaenue cozHaHusi. Poiib Tpyda B HPOUCXOXKACHUU CO3HaHUS. Mieanucrtuuyeckue u
MaTepuallCcTUYecKue KoHuenuuu co3HaHus. Co3zHanue u  Mo3r. (Co3HaTelbHOE U
6eccosnarenbHoe. Co3Hanue U s3bIK. Co3HaHME U caMoco3HaHue. KOHIeNuu rHOCEONIOTHH B
ucropun (unocoduu: ceHCyanusM, parMoOHAIU3M, CKENTHUIM3M, AarHOCTHIIM3M, KOHIETIIHS
BPOXKICHHBIX UJACH, ampuopusM. JlHajeKkTUKa [MO3HAHUSA: YYBCTBEHHOE U pallMOHAJIBHOE.
OCHOBHbIE TEOPUHU UCTHHBI.

Paznen 3. IIpobGaemsl yesoBeka B pusocopun. Yenopek kak npeameTr Ghuaocodcekoro
aHanu3a B ucropuu unocodun. [Ipoucxoxaenne yenopeka: MpUPOTHBIC U COIMATIBHBIE YCIOBHUS
aHTponocoiuoreHesa. buonoruueckoe u couuanbHOe B YeloBeke. IHIWBU, HHIUBUAYAIbHOCTD,
JM4HOCTh. CMBICH KU3HU U NpeHa3HaueHue yenoneka. JKus3Hb, cMepTh, OeccMepTre. JBIkeHne
HEHACHWIIMsA, €ro pojb B coBpeMeHHOH »xu3HH. llemum u uenHoctu. CBoboga Boiu U
OTBETCTBEHHOCTH JUYHOCTU. HpaBCTBEHHBIE, pETUTHO3HBIE, SCTETUYECKHUE IICHHOCTH.

Paznen 4. ®unocopusi ucropuu U odmecTa. YeroBeK B CUCTEME COLUATIBHBIX CBS3EH.
JImdHOCTH M Macchl, cBOOOJMa W HeoOXxomumocTh. Dunocodpus ucropuu: (HopManUOHHAS U
LIMBWIN3AIMOHHAs KOHLEMIMK HCTOPUYECKOro pa3ButTui. lIporpeccucrckue M HUKIUYECKHE
Mojenu pa3Butus. [ mobanbHbie TpobieMbl coBpeMeHHOCTH. KoHIenust yCTOWYUBOTO pa3BUTHUS
u cueHapuu Oynymiero. OOmecTBo u ero cTpykrypa. ColpanbHas, MOJIUTHYECKAs U TyXOBHAs
cheprr obmecta. Konneniuu rocynapctsa B uctopuu (uiiocopckoit mpiciau. ['paxkaaHckoe
00I11eCTBO U MPABOBOE rOCYaPCTBO.

Paznen 5. ®unocodcekue npodjieMbl XMMHH U XUMHYECKOH TexHoJiorun. Haydnoe u
BHeHayuyHoe 3HaHHe. CTPYKTypa Hay4dHOTO 3HaHUs, €ro MeToAbl U (popmbl. HayuHble peBomronuu
Y CMEHa TUTOB palMoHaabHOCTH. Hayka B cOBpeMeHHOM MUpe. DTHKA HaAYKU U OTBETCTBEHHOCTh
yuenoro. [IpoGnema cooTHomieHuss Hayku U TexHUKU. ColManbHbIe MOCIEICTBUS HAy4dHO-
TEXHUYECKOTO Tporpecca. DTHYECKHE U DKOJIOTHYECKHUE HUMIIEPaTHUBBI Pa3BUTHUA HAYKU U
TEXHUKU. MeCTO XUMHUU B CHCTEME €CTECTBEHHBIX HayK. OCHOBHas MpobieMa XUMHUH KaK HayKd
u mnpousBoacTtBa. llenmn w 3amaum  xumMuueckod TexHojoruu. Crnenuuduka XUMHUKO-
TEXHOJIOTHYECKOT0 3HaHUs: (QyHIaMEHTAIbHOE U MPUKIATHOE, SMIIMPHUECKOE  TEOPETUIECKOE.

4 O0bem yueOHOH TUCHMIIINHBI

Bunel yueGHoIt paboTh 3E Axkan. 4. Actp. 4.
OO0mast Tpy10€eMKOCTb M CHUILTHHBI 4 144 108
KonrakTHas padora — ayiuTOpHBIE 3aHATHS 1,33 48 36
Jlexnun: 0,89 32 24
[IpakTUueckue 3aHATUS: 0,44 16 12
CamocrosiTejibHas pa6oTa: 1,67 60 45
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CamocrosTenbHoe n3yueHue pas3zaenos 1,67 60 45
JACLIUIUTHHBL
Bun kouTpoJs:
9K3aMeH 1 36 27
KoHnrakTHas paboTta — mpomMexyToaHast 0.4 0,3
arTecTalus 1 ’
[ToaroroBka K 3K3aMeHy 35,6 26,7
Bua uTOoroBoro KOHTpoOJIA IK3aMeH
AHHOTanuA padoyeil NPOrpaMmbl AUCHUNIMHBI
«OCHOBBI IKOHOMHUKH U YIIPAaBJIeHHUs MTPOU3BOJACTBOM»
1 Ilear JMCHMIJIMHBI — TOJXYYCHHE CHUCTEMbl 3HAHUH 00 HSKOHOMHYECKUX

3aKOHOMEPHOCTAX  (DYHKLIMOHUPOBAHMsS  IPOMBIIUIEHHOIO  IPOM3BOJACTBA B  CHCTEME
HAIIMOHAJIFHOW SKOHOMHKH, (POPMHUPOBAHHE SKOHOMHYECKOTO MBIIUICHUS W HCIOJIh30BAHUE
IIOJIyYEHHBIX 3HAaHUH B IIPAKTHUYECKOM IEATEIbHOCTH.
2 B pe3yabTaTe H3yYeHUs] JUCHHUILINHBI 00y4aIOIUIICS 10JIKEeH:
Obnadamye cleayomUMU KOMIIETCHIUAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:
VK-10.1; VK-10.2; YK-10.3; OIIK-3.1; OIIK-3.2; OIIK-3.4; OIIK-3.5; OIIK-3.6, OIIK-
3.7, OIIK-3.11; OIIK-3.14,; OIIK-3.15; OIIK-3.16; OIIK-3.17.
3nameo:
- OCHOBBI 5KOHOMHMYECKON KYJIbTYpPBl, B TOM YHCJI€ (PUHAHCOBOI IrPaMOTHOCTH;
- OCHOBBI POCCUICKOM IPAaBOBOM CHCTEMBI U POCCUHCKOTO 3aKOHOATEIbCTBA, IPABOBBIE U
HPaBCTBEHHO-3TUYECKHE HOPMBI B chepe mpodhecCHOHATBHON AeATEIbHOCTH;
- IPAaBOBBIE HOPMBI, PETYJIUPYIOIIHE OTHOIICHHE YEIOBEKa K YEIOBEKY, OOIIECTRY,
OKpY’KarolleH cpeae;
- OCHOBHBIE KaTErOPUH U 3aKOHBI SKOHOMUKH;
- OCHOBBI 2KOHOMHYECKON AEATENBHOCTU IPEANIPUATHS, €TO CTPYKTYPY M OTPACIEBYIO
cneunuKy; KIacCUPUKAIHIO PEANPUITUHN 110 IPaBOBOMY CTATYCY;
- COZIeprKaHMe 3TaroB pa3paboTKH ONEPaTUBHBIX MJIAHOB PAOOTHI TEPBUYHBIX
IIPOU3BOJICTBEHHBIX MOJPa3ICIICHU.
Ymemy:
- MCII0JIb30BATh 3HAHUS OCHOB SKOHOMMUKH NPU NPUHATUU OOOCHOBAHHBIX PELIEHUH B
pa3NUYHbIX 001aCTAX AESITEIBHOCTH;
- MCII0JIb30BATh 3HAHUS OCHOB YKOHOMUKH IPH PELICHUH TPOU3BOICTBEHHBIX 3a/ay;
- OCHOBAMH XO3SIICTBEHHOI'O ¥ 3KOJIOTUYECKOTO IIPaBa;
- IPOBOJUTH TEXHUKO-3KOHOMHUYECKUN aHAJIN3 UHKEHEPHBIX PELIECHUI.
Braoemnw:
- HaBbIKaMU BbIOOpa SKOHOMHYECKH OOOCHOBAHHBIX PELIEHUH B pa3IMYHbIX 00JIACTIX
KU3HEIEATEIBHOCTH;
- METOJIaMH Pa3pabOTKHU MPOU3BOACTBEHHBIX ITPOrPaMM U IJIAHOBBIX 3aJaHUM JUIs
MIEPBUYHBIX TPOU3BOJCTBEHHBIX MMOAPA3IEICHUN;
- HaBbIKaMU BbIOOpa YKOHOMHUYECKH OOOCHOBAHHBIX PEIIEHUH C yUeTOM HUMEIOIINXCS
OTpaHUYCHUH.
3 Kpartkoe coaep:xaHue TUCUHMILIHHBI
Pa3nea 1. Beenenne. OCHOBBI pbIHOYHOH IKOHOMMKH
Tema 1: DxoHOMHUECKHE TOTPEOHOCTH, OJ1ara U pecypchbl. JKOHOMUYECKUE CUCTEMBI U UX
cymHocTb. OOIIecTBeHHOE NMPOU3BOACTBO U 3KOHOMUYECKHE OTHouIeHus. [Ipon3BoacTBEHHbIE
BO3MOXXHOCTH OOIIIECTBAa U SKOHOMHYECKHUI BbIOOP. KprBasi mpon3BOACTBEHHBIX BO3MOKHOCTEH.
3akoH yObIBaroILel peesIbHOM M0JAe3HOCTH. THUIIBI U MOJIENTH SKOHOMUYECKUX CUCTEM. DJIEMEHT

42



9KOHOMHUYECKOM cucTeMsbl. TpaauirioHHas sKkoHoMHuuYeckas cucteMa. CoOCTBEHHOCTh: (JOPMBI U
IYTH UX TpeoOpa3oBaHUsl.

Tema 2: PeiHOUHBINH MeXaHU3M cripoca U npeanoxeHus. CoBeplIeHHas U HeCOBEPILEHHAs
KOHKYpeHIUU. ToBapHBIN (PBHIHOYHBIN) THI OOIIECTBEHHOTO Mpou3BoacTBa. CyIIHOCTD U
yCIIOBHS BOSHUKHOBEHMS phIHKA. BBl pHIHKOB M MX CTpyKTypa. PyHKIMU pblHKA. ToBap u ero
cBoiictBa. Cripoc U npeUIokKeHNE Ha pbIHKE. [[oHATHE «3MacTUYHOCTEY. DIIaCTUYHOCTH CIIPOCca U
IOpeUIOKEHHs,, TodedHas M JyroBas. CoBeplLIeHHas W HECOBEPLICHHAs KOHKYPEHIIMH.
Monononusa. MakcuMu3zaus npruObLTH MOHOTIOTUCTOM. OIUTOMous.

Tema 3: [lonATHe HAIMOHAIBHONW  SKOHOMHUKH, OCHOBHBIE MaKpPO’KOHOMMUYECKHE
nokaszaresu. [IoHATHS COBOKYITHOTO CITPOCa U COBOKYITHOTO MPEIOKEHUS, (DaKTOPBI, BIHUSIONINE
Ha ux uzMeHeHus. [lorpebienus u coepexenns. JKoHOMUUYeCKuil kpyroodoport. IIponsBonctso,
oOmeH u pacnpeznenenue. [lotpebiienue, coepexeHre, MHBECTUIIUH TOBAPOB U YCIIYT.

Tema 4: @unaHcoBas cucreMa U (UHAHCOBAsl MOJIMTUKA oOmiecTBa. ['ocynapcTBEHHBIH
O10/KET M rocyapcTBEeHHbIN Aoar. Hamoru u HanoroBasi cucrema.

Pa3znes 2. JkoHOMHUYeCKHE OCHOBBI YIIPABJIEHUSA NPON3BOJICTBOM

Tewma 5: Ilpennpusitue Kak CyObEKT PBIHOYHOTO XO3AHWCTBA. DKOHOMHYECKUE 3aKOHBI U
0COOEHHOCTM MX TMpOsBICHHUA Ha npeanpustud. Ponp  cnenuanucra XMMHUYECKOH
npoMbluieHHOCTH. [lpeanpustue B cucteme pbhIHOYHOM SKOHOMUKH. [Ipenmpusitue — kak
CyObeKT M  OO0BEKT MpeIIpUHUMATEIbCKOM  JESTeNbHOCTH. 3aKkoHoJaTelbHass  0asa
IpEeIIPUHUMATEIbCKON JieaTenbHOCTH. HopmaTuBHO-IIpaBOBbIE aKThl, PErJaMEHTHPYIOIINE
NeSITeNbHOCTh npeanpuatus. OpraHu3allMOHHO-TIPABOBbIE  (OPMBI  MpeANPUHUMATENBCKOM
NEeSITeTLHOCTH ¥ KpUTEPHH MX BbIOOpa. DopMbl COOCTBEHHOCTH. BHEIIHSAS M BHYTPEHHSS cpesia
HOPEIPUATHSL.

Tema 6: MarepuanpHO-TexHHUYeCKass ©0aza mpousBoacTBa. ChIppeBas W TOILUTUBHO-
JHepreruyeckas ©0a3a XMMHMYECKMX MNpou3BOACTB. IIpou3BojCTBEeHHas mporpaMMa Hu
IIPOM3BOJICTBEHHAs] MOLIHOCTD Npeanpuatus. KauecTBo 1 KOHKYpEHTOCIIOCOOHOCTh MPOAYKLIUH.
OkoHOMHYeckoe  OOOCHOBaHME BbIOOpa Chipbs M TomuMBa. PecypcocOepexeHue.
AJbTEepHAaTUBHBIE HCTOUYHUK ChIpbs U 3Hepruu. OpraHu3anus CKiIaJcKoro Xo3siicraa.

Tema 7: MarepuaabHO-TEXHUUYECKHUE pecypcsl IPEIIPUATHS. OcHoBHBIE
MIPOU3BOJICTBEHHBIE (DOHBI XUMUYECKUX MPEANPUATHI: TOHITHE, KIacCu(UKaLUS U CTPYKTYpa.
[TonsiTne M CTPyKTypa OCHOBHBIX cpencTB. OlEHKa OCHOBHBIX CpeACTB. MeTonsl OLIEHKH
OCHOBHBIX (QoH/0B. [loKka3aTenu ncnoib30BaHNUsI OCHOBHBIX MTPOU3BOJCTBEHHBIX (POoHI0B. M3HOC
U amMopTH3auus OCHOBHBIX (OHJOB. OueHka >(PQPEeKTUBHOCTH HCIOIb30BaHUS OCHOBHBIX
IIPOU3BOJCTBEHHBIX (DOHAOB. Bocrnpons3BoacTBO OCHOBHBIX CpeAcTB. OOOpPOTHBIE CpeNCcTBa
OPENpUATHS: OHATHE, COCTaB U CTPYKTypa. McTouHuku GpopmMupoBaHUs 0OOPOTHBIX CPEICTB.
O06opaunBaeMocTh 00OPOTHBIX CPEACTB. MaTepualibHbIE 3amackl Ha npeanpustuu. OnpeneneHue
noTpeOHOCTH B 0OOPOTHBIX CPEACTBAX.

Tema 8: TpynoBsie pecypchl mpeanpustus. [lepcoHanm mpeanpusTHs U ero CTPYKTypa.
OCHOBBI OpraHu3aliy TpyJaa Ha Npeanpuatud. I((EeKTUBHOCTh UCIOIb30BaHUS MEpCOHANa U
pabouero BpemeHu. [Ipom3BomUTENLHOCTh Tpylda U oruiata Tpyna. Opranuzamus 3apaOoTHOM
I1aThl Ha npeanpusaTid. CocTaB U CTPYKTypa NMPOMBIIUIEHHO-IIPOM3BOACTBEHHOTO NIEPCOHAIIA.
[Tpon3BOAUTENBHOCTD TPyJa: MOHITHE, MMOKAa3aTeId U METOJbl u3MepeHus. MnauBunyansHas u
oOIIeCTBEHHAs ~ NMPOM3BOJAUTEIBHOCTh  TpyJda. PesepBel U (AaKTOpbl  MOBBIIMIEHUS
MIPOU3BOIUTENILHOCTH TpyAa. POPMBI, CUCTEMBI U pa3Mep OIJIaThl TPYAa Ha IPEIIPUSITUH.

Pa3neu 3. TexHNKO-I)KOHOMHYECKHI aHAJIM3 HHKEHEPHBIX PelleHn

Tema 9: Jloxombl 1 pacxo/ibl Ha IPOM3BOJICTBO, U PEATHU3ANNIO TPOAYKITUH TTPEITPHUSITHUSI.
W3nepkK MPOU3BOJACTBA MPOAYKUIUH (ce0eCTOMMOCTb), MNpHOBUIb, PEHTA0EIBHOCTE U
neHooOpazoBanue. IloHATue 3aTpaTbl Ha MPOU3ZBOJACTBO M  peaM3alldi0  MPOIYKIUU
(cebectoumocTb). Busbl 1 3HaueHue kinaccudukanmu 3arpat. CTpyKTypa 3aTpaT Ha IPOU3BOJICTBO
U peanu3aluio NPOAYKIUU. TEXHUKO-DKOHOMHUYECKHUU aHAIW3 WHKEHEPHBIX PEHICHUM.
OcobeHHOCTH pacyeTa 3aTpaT Ha MPOM3BOJACTBO M PEATN3ALUIO0 MPOAYKIUU B KOMIUIEKCHBIX
npousBoJcTBaX. OCHOBHBIE MYTH CHUKEHHS 3aTpaT Ha MPOU3BOJCTBO MPOAYKUUHU. J[0XOmbl
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npennpustus. [lonstTue npubbLIN U 10X0a IPENNPUITHSI, METObI UX pacyeTa. PeHTa0enbHOCTS,
€€ BUJIBI M METO/BI pacyeta. [IyTu moBBIIICHNUS MPUOBLIN U PEHTA0SIBHOCTH HA MIPEATIPHUSITHSIX.

Tema 10: LlenooOpa3oBanue U 1eHOBas MoJuTHKA. LleHa HAa MPOAYKIUIO U HPUHIUIIBI
neHooOpaszoBanus. Buasl neH. CTpykTypa 1eHbl, cucTeMa LieH. B3auMocBs3U LieH U U3AEpKEK.
IlenoBas nmonuTuka. Pa3paboTka 11eHOBOM CTpaTeruu.

Tema 11: ®uHaHCOBO-KpEAUTHBIC OTHOILLICHUS MPEAIPUATHI u cucTeMa
Hanoroo6noxxenusi. I[lonsitue, cocraB u cTpykrypa ¢GuHaHCOB mnpeanpusatus. [IpuHIMIbI
HAIOroo0okeHusi. Hamoru M 1iatexu, yCTaHOBJICHHBIC 3aKOHOJATEIbCTBOM: BHJIBI, CTAaBKH,
00BEKTHI HAJIOTOOOJIOKEHUS U CPOKHU YILIAThl HAJIOTa B OOJIKET.

4 O0beM yueOHO JUCUMIITIMHBI

. O0beM JUCHUILIHHDBI
Bun yueOHo# padoThI 3E AKAL . Actp.u.
Oo0mas TPy10eMKOCTh TUCIHIIJIHHBI 3 108 81
KontakTHasi padoTa — ayIuTOPHbBIE 3aHATHSI: 0,89 32 24
Jlexun 0,44 16 12
[Tpaktnueckue 3austus (I13) 0,44 16 12
CamocrosiTeJibHAas pa6oTa 2,10 75,6 56,7
KoHnTakTHas camocTosTelbHas paboTa 0,4 0,3
2,10

CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI 75,6 56,7
Buj1 HTOrOBOr0 KOHTPOJISI: 3auer ¢ OLEHKOI

AHHOTauUA padoyeil NPOrpaMMbl IUCHUNIMHBI
«ConHaJabHO-TICUX0JOTHYECKHEe OCHOBBI PA3BUTHS JIUYHOCTH

1 Heap aucoumiImHbl — (QOpMHpPOBAHHE COMHMATBLHO OTBETCTBEHHOW JIMYHOCTH,
CIIOCOOHOM K CaMOOpraHHU3allii U Pa3BUTHUIO, YMEIOIIECH BBICTPAMBATh M PEaTU30BBIBATH CBOIO
YKU3HEHHYIO CTPATETHIO, CIIOCOOHOM YIPaBIISITH CBOUM BPEMEHEM B HOBBIX COITHAIBHBIX PeavsX,
B YCJIOBUSIX HEMTPEPHIBHOTO 00pa30BaHusl, yMEIOIIEH OCYIIECTBISTh COLMATbHOE B3aUMOICHCTBIE
U peajn30BbIBATH CBOIO POJIH B KOMAHJIE.

2 B pe3yabTaTe U3y4eHHUs] JUCHUILINHBI 00yYAIOLIUIICH T0IKEH

OO6nmanarh CACAYIONMMI KOMIIETCHIIUSAMHU Y HHINKATOPAMHU UX JTOCTHKEHHUS:

VK-3.1, VK-3.2, YK-3.3, VK-3.4, VK-3.5, VK-3.6, VK-5.10, YK-6.1, YK-6.2, VK-6.3, VK-

6.4, YK-6.5, VK-6.6, YK-9.1, YK-9.2, VK-9.3,

3name:

—CYIIHOCTH MPOOJIEM OpraHU3aliy U CaMOOPTaHW3AIUU JIUIHOCTH, €€ TIOBEJICHUS B
TPYNIE B YCIOBUSIX COBPEMEHHOTO 00IIEeCTBA U HEMPEPHIBHOTO 0OPAa30BAHNS;

—METObl CAMOOPTaHU3aLMU U PA3BUTHS JIMYHOCTHU, BBICTPAUBAHMS U pEAIH3ALUN
TPaeKTOPUH CaMOpa3BUTHS, BBIPAOOTKM II€JIeTIoNaraHuss M MOTHBALMOHHBIX YCTaHOBOK,
Pa3BUTHUSI KOMMYHUKATUBHBIX CIIOCOOHOCTEH U MOBEEHUS B TPYIIIIE;

—06H_Iy10 KOHIICHIIMIO TEXHOJIOTHM opraHu3aiguu BpPEMCHH W  MOBLIIICHUSA
B(I)(beKTI/IBHOCTI/I €ro UCII0JIb30BAHUS,

—MCTOAUKH U3YUCHUA COLTUAIIBHO-TICUXOJIOTUYCCKUX SIBJICHUH B C(bepe YHIpaBJICHUSA U
CaMOYIIPpaBJICHUA JIMYHOCTH, I'PYIIIIbI, OpraHU3aluu.

Ymems:
—IIJITAHUPOBATh W PEIIaTh 3aJ]a4 JIMYHOCTHOTO U MPOGECCUOHATLHOTO PA3BUTHS,
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—aHaJIu3upoBaTb CBOM BO3MOXHOCTHU W OI'PaHUYCHUSA, HCIIOJIB30BAaTh MCETOJbI
CaMOIUAarHoCTUKH, CaMOIIO3HAHUA, CaAaMOPETYJISAIUU U CAMOBOCIIUTAHUAA

—yCTaHaBJIUBATh c KOJUIETaMHu (OHOTPYIIITHUKAMM ) OTHOILLICHH,
xapaktepusyromuecs 3 (HEeKTHBHBIM YPOBHEM OOIIECHUS;

—TBOPYCCKHU ITPUMCHATH B PCIICHUHN IMPAKTUYCCKHUX 3a/1a4 UHCTPYMCHTLI TEXHOJIOTHH
opranu3anuv BPpEMCHHU U IMMOBBIIICHUA Bq)(beKTI/IBHOCTI/I €ro UCIIOJIb30BAaHUA.

Bnaoemn:

— COIMAIBHBIMH U TICHXOJIOTUYECKUMU TEXHOJOTUSMHU CAMOOPTAHM3AIMH U Pa3BUTHUS
JUYHOCTH, BRICTPAUBAHUA U peaM3al[ii TPACKTOPHUH CaMOPa3BUTHS;

— MHCTPYMEHTaMH ONTHMH3AIMM HCIOJH30BaHUS BPEMEHHU, HABBIKAMU IUIAHHPOBAHUS
JMYHOTO ¥ Y4eOHOI0 BpEMEHH, HaBBIKaMU caM000pa30BaHus;

— TEOPETUYCCKUMHU U TMPAKTUYECKUMHU HAaBBIKAMU TMPEAYNPESKICHUS W pa3pericHus
BHYTPHJIMYHOCTHBIX M TPYIIOBBIX KOH(JIUKTOB,;

— crmoco0aMu MOTHBAIIMU YICHOB KOJUICKTHBA K JIMYHOCTHOMY M MPO(ecCHOHATLHOMY
Pa3BUTHIO;

— CHOCOOHOCTSIMH K KOHCTPYKTHBHOMY OOIICHUIO B KOMaHIE, PeICKCHU CBOETO
[OBEICHUS U JINJEPCKIUMH KaueCTBaMHU,

3 KpaTkoe coaepikanue THCHUNIHHBI
Pa3zoen 1. Obwecmeo: Hogble ycnosus u haxmopsl pazsumus IUYHOCIU
1.1 CoBpemeHHOE OOIIECTBO B YCIOBHSX INIOOATH3AIMK U HH()OPMATH3AIHH.

1.2 ConuanabHbIe MPOIECCHI

1.3 MHCTUTYTHI cCOLMANN3ALUU JIMYHOCTH

1.4 Wuctutyt oOpa3oBaHUs

1.5 ConmanbHas 3HaYMMOCTb MPOPECCUN.

1.6 «Mos mpodeccust B COBpEMEHHOM POCCHIICKOM OOIIIECTBE

Pa3zoen 2. Jluunocmo. Coyuanvhvle u ncuxoio2uieckue mexHoi02uu camoopeanu3ayuy u
camopazeumiuist
2.1 Tlcuxomnorus INYHOCTHU

2.2 Crpareruu pa3BUTHSA M CAMOPA3BUTHS JIMYHOCTH
2.3 CamMoopraHu3alius U cCaMopealin3anus JNIHOCTH
2.4 JIn4HOCTB B CHCTEME HETIPEPHIBHOTO 00pa30BaHHS

2.5 llenenonarane B JMYHOCTHOM U TPO(ECCHOHAIFHOM pa3BUTUH. [IpakTHKym
«ITocTpoenue Kapbeps».

Pasoen 3. I'pynna. Coyuanvhvle u ncuxonouieckue mexuoro2uy 2pynnoso2o no8eoenus u
Jaudepcmea
3.1. KomnexTus u ero popmupoBanue. [Ipaktukym «llcuxomorust oOmeHus»

3.2. Ctunu pykoBojicTBa U tuaepcta. [Ipaktukym «Komannoobpasosanue. JIugepctBo»
3.3. [Ipaktukym «YmpasineHne KOHQIUKTHBIMEI CUTYAIIUSIMH B KOJJICKTHBE)

3.4. IIpakTukyM «MOTHBBI TMYHOCTHOTO POCTa
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3.5. ConnanbHO-TICUXOJIOTHYECKOE obecrieueHue YIpaBJICHUS KOJUICKTUBOM.
[TpakTukym «/CKycCTBO ynpaBisiTh COO0I

4 O0beM yueOHOI JUCUMIITIMHBI

. O0BbeM JUCHUILINHBI
Bupa yueOHoii padoThl

3E Akan. 4. Acrp. 4.

O01as TPYA0eMKOCTh TN CIUTITHHBI 2 72 54
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 0,88 32,0 24
Jlexuun 0,44 16,0 12
ITpaktrueckue 3ansatus (113) 0,44 16,0 12
CamocrosiTesibHas padoTa 1,11 40 30
KoHTakTHas camocTosTenpHas pabora 0,2 0,15
1,11

CamocTosTenpbHOe H3YYCHUE PA3/IesIOB TUCIUILIHHEI 39,8 29,85
Bujx koHTpOJIS: 3ager

AHHOTaNUA padoyeil NPOrpaMMbl AHCUUIIMHBI
«O0mas M HeOpraHMYeCcKas XuMHMI»

1 Heap AMCUMIUVIMHBI — MpUOOpeTeHHE 3HAHUN U KOMIETeHUUH, (GopMHupoBaHUE
COBPEMEHHBIX MPEACTABICHUI B 00JIACTH TEOPETUUECKUX OCHOB XUMHUU U XUMHUU IJIEMEHTOB.

2 B pe3yabTare N3y4eHHs IMCUMILINHBI 00y4AI0IIMIACH 10JI2KeH:

Obaadoame CIIeNYIOMAMA KOMICTCHIIMSIMHA U WHIAUKATOPAMH UX JIOCTHIKCHUS:

OIIK-1.1, OIIK-1.5, OIIK-1.9.

3namu:

— 3JIEKTPOHHOE CTPOEHHE aTOMOB M MOJIEKYJI;

— OCHOBBI TEOPUH XUMHUYECKOW CBSI3U B COCTMHEHUSAX Pa3HbIX TUIIOB, CTPOCHHE BEIIECTBA
B KOHJICHCUPOBaHHOM COCTOSIHHH;

— OCHOBHBI€ 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUUYECKHUX IPOILIECCOB U XaPAKTEPUCTUKHU
PaBHOBECHOI'O COCTOSIHUS;

— METO/IbI OTMCAHUsI XUMHUYECKUX PaBHOBECHI B PACTBOPAX JICKTPOIUTOB;

— CTPOEHHUE U CBOMCTBA KOOPAMHAIIMOHHBIX COEIMHEHHUI;

— TIOJIYY€HHE, XUMUUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPTAHUUYECKHUX BEIECTB.

Ymemy:

— BBINIOJIHATh OCHOBHBIE XMMHUYECKHE OIEpalyu, OMpPENesTh TEPMOJINHAMHYECKUE
XapaKTEPUCTUKH XUMUYECKUX PEAKLIUd U PABHOBECHBIE KOHIIEHTPAIlUU BEUIECTB;

— WCIIONBh30BAaTh OCHOBHBIE XHUMHYECKHUE 3aKOHBI, TEPMOIUHAMUYECKHUE CIPABOYHBIE
JaHHBIE JJIs pelieHus MpopeCCHOHANBHBIX 3a/1a4;

— TPOTHO3UPOBATH BIMSHHUE PA3IUYHBIX (AKTOPOB HA PABHOBECHE B XHUMHUYECKUX
peakumsX.

Braoems:

— TEOPETUYECKUMHU METOJaMH OMNHCAHUsl CTPOCHHUS M CBOWMCTB MPOCTHIX MU CIIOKHBIX
BEIIIECTB HA OCHOBE DJIEKTPOHHOTO CTPOEHHUS UX aTOMOB U TIOJIOXKEHUS B IEPUOANIECKON CHCTEME
XUMUYECKHUX AJIEMEHTOB;

— OCHOBHBIMH HaBBIKaMH PaOOTHI B XUMHUECKOU TabOpaTOpuu;

— DKCIEPUMEHTAJbHBIMA METOJaMU OMpPENEICHUs] HEKOTOPBIX (UIUKO-XUMHUECKUX
CBOIMCTB HEOPTAaHUYECKUX COCTMHEHUN.

3 Kpartkoe conep:kaHue JMCIHUIITHHbI

Pa3zoen 1. IlpuHunel XUMUA
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1.1 Ctpoenue aroma.
BosiHOBBIE CBOMCTBa MaTepHalbHBIX 00BEKTOB. YpaBHeHHE Ae bpoitnia. CooTHomeHue

HeonpeneneHHocTel [ eiizenoepra. [lonsTre o kBaHTOBOM MexaHuKe U ypaBHeHuH [lIpenunrepa.

1.2 Ilepronnyueckuii 3aKOH ¥ IEPUOANYECKASI CUCTEMA.

CoBpemenHass (opMyIHpPOBKa MEpUOANYECKOro 3akoHa. [lepuoanyeckas cucrema u ee
CBA3b CO CTPOEGHHEM aTOMOB. 3alOJHEHHE 3JEKTPOHHBIX CJIOEB M O000JOYEK aToMOB B
nepuoauyeckoit cucreme snemeHToB .M. Menneneena.

1.3 OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE ITPOLIECCHI.

Crenenn okucieHus. Baxkuelime OKUCIUTEIN U BOCCTAHOBUTENH. BaxHenme cxemsl
MIPEBpAILCHHS BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUIX.

1.4. Xumuyeckas CBsi3b M CTPOCHUE MOJIEKYI.

KoBasieHTHas1 CBsi3b, OCHOBHBIE IOJIOKEHUSI METO/A BAJIEHTHBIX CBs3el. PaccMoTpenue
CXEeM IepeKPBIBaHUS AaTOMHBIX OpOUTaNell Tpu 00pa30BaHUU CBSA3EH B MOJIeKyIax. [ mbpuanzanus
BOJIHOBBIX (pyHKIIMHA. OCHOBHBIE TIOJIOKEHUST METOJ1a MOJeKyIsIpHbIX opoutaneit (MO JIKAO).
Meton ['wnnecnu. OOmue cBeoeHUS O KOMIUIGKCHBIX COCAMHEHMSIX, HUX CTPOCHHUE.
MexMoinekyisipHas U BHyTPUMOJIEKYJISIpHAs BOJIOPOJIHAsA CBsA3b. MIOHHAs CBA3b Kak MpeAesibHbIN
cily4ail KoBaJIeHTHOM cBsizu. OOIIMe NpeAcTaBiIeHUS O MEXMOJIEKYISIPHOM B3aUMOJEHCTBUU:
OpPUEHTAIIMOHHOE, NHAYKIIMOHHOE, JUCIIEPCUOHHOE B3aUMO/ICHCTBUS.

1.5. IlonsiTHE O XMMUYECKON TEPMOJUHAMUKE.

TepmonuHamuyeckue  (QPYHKIMHU  COCTOSIHUS — (XapaKTepUCTHUYECKHWE  (PYHKIIMH).
BHyTpeHHSISI SHEpTUs ¥ SHTANBIHS, WX (PU3UYECKHid CMBICT. TEPMOXUMHUS U TEPMOXHUMHYCCKUC
ypaBHeHud. 3akoH ['ecca u crienctBus u3 Hero. [loHstre 06 HTponuU, aOCONMIOTHAS] SHTPOIIUS U
CTpOEHHE BEIECTBA. MI3MEHEHNE SHTPOIIMU B PA3INYHBIX IIPOLIECCAX.

1.6. IlonsiTHE O XMMUYECKON KUHETUKE. XMMUYECKOE PABHOBECHE.

OnHocTanuifHbIe U CIIOXKHBIE peaKIuu. 3aKOH JeHCTBYIOMUX Macc. KoHCcTaHTa CKOpOCTH
peakuuu. MONEKyISIpHOCTh U MOPAJOK peakUuu. 3aBHUCHUMOCTb CKOPOCTH pEaKUUd OT
TEMIIepaTypbl; SHTAIBINS aKTUBAI[UU. | OMOTE€HHBIN U T€TEPOTCHHbIN KaTallu3.

HctunHoe n kaxkymieecs: paBHoBecHs. KoHCTaHTa XMMUYeCKOro paBHOBecHs. CMelIeHne
XUMHYECKOT0 paBHOBecusl, npuHuun Jle-Illarense — bpayHa.

Oneprust ['n06ca, ee cBsA3b ¢ 3HTponued U >HTANbNUEH. PU3NYECKUN CMBICT SHEPTHH
['n66ca. DHTpONUIHBIN W SHTANBNUHHBIN (akropbl mporecca. Cesizb AG’; ¢ KOHCTaHTOU
paBHOBECHSI.

1.7. PacTtBOpsl. PaBHOBECHS B pacTBOpax.

IIpomecchl,  compoBoXkjaromMe  0Opa3oBaHME  KMJIKHX  HMCTUHHBIX  pacTBOPOB
HEDJIEKTPOJIUTOB M DJJIEKTPOIMUTOB. ACCOLMUPOBAHHBIE U HEACCOLMUPOBAHHBIE DJIEKTPOJIUTHI.
Crenenp aucconmanuu. KoHcTaHTa mucconuanvy. PaBHOBecHe B CHUCTEME, COCTOSIIEH U3
HaCBILIEHHOT'O PAacTBOpa MaJOpAacTBOPUMOIO 3JIEKTPOJIUTa U €ro KpucramioB. PaBHoBecue B
pacTBOpax KOMIUIEKCHBIX COeMHEHUN. PaBHOBECHE TuCCOLMAlUU BOJbI, NOHHOE NTPOU3BEACHUE
BOJIbI U €r0 3aBUCUMOCTB OT Temmneparypsl. lllkana pH. I'maponus conent.

Pazoen 2. Heopranudeckas Xumust

2.1. XuMus S-351eMeHTOB. 2.2. XuMus P- 3JIEMEHTOB.

Bonopoa-niepBblil 37€MEHT NEPUOAMYECKON CHUCTEMBI, €r0 JBOMCTBEHHOE IIOJIOKEHHE.
Onementsl 1-2 u 13-18 rpynn nepuoaudeckold CHUCTEMbl. 3aKOHOMEPHOCTH B M3MEHEHUU
AIIEKTPOHHBIX KOHQUTypalui, BEIUYUMH PaJWyCOB, JJIEKTPOOTPUIATEILHOCTH U SHEPruu
MOHM3AIMHU aTOMOB. TUIIMYHBIE CTENIEHN OKUCIIEHU. XUMHUYECKHE CBOMCTBA MPOCTHIX BEILIECTB.
3aKOHOMEPHOCTH B CTPOCHHHU M CBOWMCTBAX OCHOBHBIX THUIIOB COEAMHEHUH, HUX IIOJIyYEHHUE.
[TpuponHbIe cCOEIMHEHNS, TIOTYYEHUE U IPUMEHEHHUE.

2.3. Xumus d-anementos. 2.4. Xumust f- a1eMeHTOB.
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OnemeHThl 3—12 rpynn NepUOIUYECKONM CHUCTEMbl. 3aKOHOMEPHOCTH B HW3MEHECHHH
AIIEKTPOHHBIX KOH(QUTYpAIii, BEIUYUH PAJNyCOB, SHEPTUH HOHU3ALNHU, XapaKTEPHBIX CTETICHEH

OKHUCJICHUS, KOOPAHMHAIIMOHHBIX YHCCJI aTOMOB.

[Ipupoansie coeauHEeHMs, TOIYYEHUE U

COIIOCTAaBJICHUEC (1)I/I3I/I‘-I€CKI/IX U XUMHYECKUX CBOMCTB IMPOCTBIX BCHICCTB. CTpOGHI/Ie 1 CBOICTBa

OCHOBHBIX THIIOB COCHHHCHHﬁ. Oco6ennoctu f- 351eMeHTOB.

4 O0beM y4eOHOH JUCHMILINHBI

Beero Cemectp
Bup y4eoHoii padoTnl 1 2
3E Axkan. 4. 3E | Axan. 4. 3E Axan. 4.
OGiiast Tpy10eMKOCTh AUCIUTLTHHbI 12 432 7 252 5 180
Konrakrmas — padora  —| g 45 192|311 | 112 |222| 80
ay/INTOPHBIE 3aHATHS:
Jlexkunn 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (113) 0,89 32 0,89 32 - -
JlaGopaTtopusie padoTs (JIP) 2,66 96 1,33 48 1,33 48
CamocTrosiTejibHas padoTa 4,66 167,8 2,89 104 1,77 63,8
KonTtaktHas  camocrosiTenbHas ) ) i
padora 4,66 2,89 1,77
CamocTosTenpHOoe U3yUYCHHE 1678 104 63.8
pa3aenaoB AMCIUANIMHBL ' '
Buabl koHTpOJIS:
JK3aMeH 2 72 1 36 1 36
KonTaktHas pabota — 08 04 04
MIPOMEKYTOYHAS ATTSCTAIIHS 2 ' 1 ’ 1 ’
[ToaroToBka K 3K3aMeHy 71,2 35,6 35,6
KypcoBas padora 0,01 0,2 - - 0,01 0,2
KonrtakTHas pabota —
IPOMEXYTOYHAsl aTTECTalHsI 0,01 02 ) ) 001 0.2
Bua uToroBoro KOHTpoOJIA: IK3aMeH ’k3ameHn, KP
Cemectp
Bu yueGHoii padoThI Beero 1 2
3E AcTp. 4. 3E Actp.4. | 3E | Actp. u.
OO6m1ast TpyI0eMKOCTh JUCIIHILTHHBI 12 324 7 189 5 135
Konraxrnan pabota-| 533 | 144 | 311 | 84 |222| 60
ay/INTOPHbIE 3aHATHS:
Jlexun 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3ausatus (I13) 0,89 24 0,89 24 - -
JlaGopaTtopusie padoTs (JIP) 2,66 96 1,33 36 1,33 36
CamocrosiTejibHas padoTa 4.66 125,85 2,89 78 1,77 | 47,85
KonrakTHas  camocCTOATENIbHASA ) ) )
pabota 4,66 2,89 1,77
CamocrosiTenpHOE H3y4YeHUe 195 85 78 4785
pa3enoB JUCIUIUIMHBI ’ '
Buabi koHTpOJIA:
IK3amMeH 2 54 1 27 1 27
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KonrtakTHas pabota — 0.6 0.3 03
MPOMEKYTOYHAS aTTECTAIIHS 2 1 1
[ToaroroBka Kk sK3aMeHy 53,4 26,7 26,7
Kypcosas pabora 0,01 0,15 - - 0,01 0,15
KoHnrtakTHas pabora ~| o001 0,15 ) ) 0,01 0.15
MIPOMEKYTOUYHAS ATTECTAIIUS

Buja uToroBoro KOHTpoOJIs: IK3aMeH sk3ameH, KP

AHHOTaN U padoyeil MPOrpaMMspl AU CHUILIMHBI
«Opranuyeckasi XUMHSD)

1 Heap AMCUMILUIMHBI — MPUOOPETEHHUE CTYICHTAMH 3HAHUK O CTPOCHHMM OPTaHUYECKUX
COCIMHEHU I, OCHOBHBIX XUMUUYECKHX CBOMCTBAX Pa3IUYHBIX KJIACCOB OPraHUYECKUX COCTUHEHUN
Y METOJIaX WX MOJyYeHHUs, KaK MPOMBIIICHHBIX, TaK U J1a00paTOPHBIX.

2 B pe3yabTaTe H3y4eHHUs JMCHUILIHHBI 00yYAIOUIUICS 10JIKEH

Obaaoams cleqyOMUMU KOMIETCHIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS:

OIIK-1.2; OIIK-1.6; OIIK-1.10.

3uamo:

— TEOPETHYECKHE OCHOBBI CTPOCHHMS U CBOKMCTB PA3IMUYHBIX KIJIACCOB OPraHMYECKUX
COCJIMHEHMI;

— CIOCOOBI TIONYYeHHUS M XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHMYECKHUX
COCJIMHEHMI;

— OCHOBHBIC MEXaHU3MBbI IPOTEKAHUS OPTaHMUECKUX PEaKITHiA;

Ymems:

— MPUMEHATh TEOPETUYECKUE 3HAHUS JUISI CHHTE3a OPTaHWYECKUX COCIUHEHUH Pa3TUYHbIX
KJIaCCOB;

— aHAIM3UPOBATH U TPE/ICKA3hIBATh PEAKIIMOHHBIE CBOMCTBA OPTaHMUECKUX COCINHEHMUIA;

— COCTaBJISITh CXEMbI CUHTE3a OPIraHUYECKUX COCMHEHUH, 3a/1aHHOTO CTPOSHHUS;

Braoems:

— OCHOBaMHM HOMEHKJIATYpHhI U KJIACCH(PUKAIINK OPTraHIMYECKUX COSTUHEHHUI,

— OCHOBHBIMHU TEOPETUUECKUMH MPEJICTABICHUSAMH B OPraHN4eCKOM XUMUH;

— HaBBIKAMH 00OCHOBAHUS PAIIOHAIBHBIX CIIOCOOOB MOTYYSHHUS] OPraHUUECKUX BEIIIECTB.

3 Kpartkoe conep:kanue JMCIHIITHHbI

Pazoen 1. Teopus xumuueckoeco cmpoeHus u HacvlyeHHbvle Y2ne8000poovl (VB).

1.1. Ilpupona xumuueckoit cBsizu. Ilpupona koBaseHTHOH cBsi3u. Dopmyisl JIbronca.
@opmanbHbiil 3apsan. Teopus ruOpunuzanuu AO. Teopust OTTaNKMBaHUS SJIEKTPOHHBIX Map
BasieHTHO 06004k (OSIIBO) u popma monekyn. AToMHO-opOUTaNbHBIE MOJIENH. D(P(HEKThl B
opranundeckoil xumuu. IloHsATHE O MexaHM3Me XMMHUYECKOM peakiuu. IIpomexyTouHble
COCIMHEHUS M YaCTUIIBl OPTaHUYECKUX PEaKIIH.

1.2 Ankanbl. ['omonornueckuit psan. Msomepus. Homenknarypa. CriocoObl mosydeHusl.
[IpocTpaHcTBEHHOE U NEKTPOHHOE cTpoeHHne. Pusnueckue cBoicTBa. OOmas XapaKTepuCcTUKa
peakronHo# criocoOHocTH. [loctymar XaMMmoHa.

1.3 Crepeonsomepus. TUMbl cTepeon3oMepoB: KOHPOPMEPHI, TEOMETPUUECKUE U30MEPHI,
sHaHTHOMEpPBL. OnrTHueckas n3oMepusa. XHPaJbHOCTb. JHAHTHOMEpHI. Panemmnueckas cMecs.
CriocoObl  IPOCTPAHCTBEHHOT'O H300paKEHUSI ONTHYECKUX HU30MepoB.  OTHOcHUTENbHAs U
abcomotHas koH@urypauuu. Ilpoexnunm ®umepa. D,L-Homenknarypa. R,S-Homenxnarypa.
[TonsiTHE 06 ONTHYECKON AKTUBHOCTH COEAMHEHUH C ABYMSI aCHMMETPUYECKUMU IIEHTPAMHU.
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1.4 [uxmnoankanel. ['omomormueckuii psian. M3omepus. Homenkmarypa. CrocoOsr
nonyueHusi. Kondopmarmuu. Tunbl Hanpspkenuid B nukinax. dusznyeckue cBoicTBa. Peakiuun
LMKJIOAJIKaHOB.

Pasoen 2. Henacviugennwie y2ne000pooul.

2.1. Ankensl. 'omonoruueckuii psa. M3omepus. Homenknatypa. CriocoObl TOJTy4eHHS.
ITpocTpancTBeHHOE cTpoeHue. dusnueckue cBoiicTBa. Peakuyu aakeHoB.

2.2 Anxunsl. ['omonornueckuii psg. M3omepus. Homenknarypa. CriocoObl OTydeHHS.
[IpocTpaHCTBEHHOE U ANEKTPOHHOE cTpoeHue. Pu3nueckue cBOCTBA. Peakunu alnknHOB.

2.3. Ankanuensl U noaueHsl. [loHsATHE 0 TEPULMKINYECKUX peakuusx. I'omomornueckuit
psan. Knaccudpukanus. M3omepus. Homenkinarypa. CnocoOwsr  momyuenusi. Peakumm 1,3-
ankaaueHoB. [loHsTue o mepunukiInueckux peakuusx. Lukmonpucoenunenue. OcoGeHHOCTH
peakuuii J{unsca-Anbaepa.

Pazoen 3. Apomamuueckue coedunenus.

3.1 Teopun apomatnuHocTH. COBpEMEHHBIE NPEICTABIECHUS O CTPOEHUM OEH30IIa.
Apomarudeckuil xapaktep 6eH3ona. JHeprus conpspkenus. O01me KpuTeprun apoMaTHIHOCTH.

3.2 Coeaunenust 6en3onbHOro psina. Mzomepus. Homenkiatypa. CiocoObl mosryuyeHusl.
[TpocTpaHcTBEHHOE U AIEKTPOHHOE cTpoeHue. dusndeckue cBoiicTBa. OO0IIas XapakTepucTUKa
PEaKIIMOHHON CITIOCOOHOCTH.

Paszoen 4. I'anocenonpouszsoonvie. Cnupmol, ¢henonst, npocmoie 3¢pupbi.

4.1  TanorenompousBoanbie.  Knaccudukamus.  Homenkmarypa.  Ankuin- u
ammuranorenunbl. M3omepusa. Homenknatypa. CrnocoOwl monydenusi. [IpoctpancTBeHHOe U
AIIEKTPOHHOE cTpoeHHe. Pu3mueckue CcBoWcTBA. Peaknuym HYKICO(QMIBHOTO 3aMEIIeHUs |
OTIICIUICHHUS.  BUMOJIEKYJSIpHBIA ~ MexaHu3M  HykieouiapbHOro  3amemeHus  (Sn2).
MOHOMONEKYISIpHBIA MEXaHU3M HYKJICO(QWIBHOTO 3aMemieHus. Peakuuu oTmeruieHus. [3-
OnumunupoBanue. Mexanusmel E1 u E2. Apomatuueckue ramoreHonpou3BogHbie. Mexanusm
3aMEIICHUs] TaJloreHa B AaKTHBHPOBAaHHBIX rajioreHapeHax (SN2 apom). HeakTuBupoBaHHBIE
rajoreHONpPOU3BO/IHBIE APOMATHUYECKUX YIJIEBOAOPOJOB; ApUHOBBIA MEXAaHM3M 3aMELICHUS
raJloreHa.

4.2 DIeMEeHTOPraHUYECKHE COCOUHEHMs. XapaKTEPUCTUKA CBS3EH YIVIEPOI-DJIEMEHT B
3aBUCUMOCTM  OT TIOJOXEHUs dneMeHTta B llepuoanueckoil cucreme  3JIEMEHTOB.
Merannoprannueckue coequHeHus. Homenknarypa. CrnocoObl  MoylydyeHHs] JIUTH- |
MarHuiopraHudeckux coenvHeHui. Peakuus ['punbspa, mexanuzMm. CTpoeHHE pEaKTUBOB
I'punbspa. X peakuu ¢ COEqUHEHUSMH, COIEP/KALIMMHI aKTUBHBIN aTOM BOJIOPO/A: KHCIOTaMH,
CHUpPTaMHU, aMUHAMH.

4.3 Cnuptel. OpHoaromuble cnupThl. Krnaccudukamms u HoMmeHknarypa. CrocoOsbl
nonyyeHus. [IpocTpaHCTBEHHOE W AJIEKTPOHHOE CTPOCHHE. XUMHUYECKHME CBOICTBa.
MHoroaToMHble CcOUpPTHI, TNuKond. Imunepud.  CrocoObl monydenus.  Dusnueckue u
XUMHUYECKHE CBOMCTBA. [IpakTryeckoe mpumeHeHue.

4.4 ®enonsl. Knaccudpukanus nu HoMeHkiatypa. CrnocoObl monyuyeHus. dusnueckue
cBoiicTBa. [IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOEHHE. XMMHYECKHE CBOWCTBA

4.5 TIpocteie 3¢upsl. Knaccudukanus u HomeHkiatypa. CrocoObl MHOTy4YEHHS.
®usnueckue cBoiicTBa. [IpocTpaHCTBEHHOE M 2JIEKTPOHHOE CTPOCHHE. XUMUYECKHE CBOMCTBA.
[uxinueckue  3¢upsl. Kpayn-a¢pupsl. KommiekcooOpa3zoBaHne ¢ HMOHAMH METAJIOB.
[Ipumenenue.

4.6 Dnokcucoenunenus. M3omepus. Homenkiatypa. CriocoOsl noaydeHusi. Gusnueckue
cBolicTBa. [IpocTpaHCTBEHHOE M 3JIEKTPOHHOE CTPOCHME ATUICHOKCUAA. XUMHUYECKHE CBOMCTBA.
MexaHn3Mbl peakiUil UM HaIpaBJIEHUE DPACKPBITHA Kouibla. IIpuMeHeHue B NpPOMBIILIEHHOM
OpPraHUYECKOM CHUHTE3E.

Pa3zoen 5. Anvoecuovl, kemonwvl. Kapborosvie kuciomul u ux npou3gooHuvle.

5.1. Anpperuasl u ketoHbl. Knaccudukanuss u HoMmeHknaTypa. CrnocoObl MOTydeHHS.
®dusnyeckue cBoicTBa. [IpoCcTpaHCTBEHHOE U AIIEKTPOHHOE CTPOEHUE. XUMUYECKUE CBOMCTBA.
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5.2 a, B-Henacwimennsie anpaeruabl 1 keToHbl. HomenkmaTypa. CriocoObl TOJTy4YEeHHS.
[IpocTpaHCTBEHHOE W 3JIEKTPOHHOE CTpOeHHE. Peakuuu NpUCOECTUHEHUS AIIEKTPO(UIBHBIX
(bpomMa W TaJOTE€HOBOJOPOJOB) W HYKJICOPHUIBHBIX pEAareHTOB (CHHWJIBHOW KHCIOTHI |
azotconepxkammx Hykiaeodunon). 1,2- u 1,4-Ilpucoenunenune. Mexanusm peakuuii 1,2- u 1,4-
MPUCOSANHEHUS METAINIOOPTaHUYECKUX COeTUHEHUH.

5.3 OnHoocHOBHBIEC KapOOHOBBIC KHCIOTHL. Kitaccudukanus u HomeHkinarypa. Crocoosl
nonyueHus. [IpoctpaHncTBeHHOE U ANEKTPOHHOE cTpoeHue. Pu3ndecke cBoicTBa. XUMUYECKUE
CBOMCTBA.

5.4 OyHKIMOHANbHBIE MPOU3BOJAHBIE KapOOHOBBIX  KHUCJIOT: TaJOr€HAHTHAPHIbI
(auuIranoreHuapl), aHTUAPUABI, CIOXKHBIE APUPBI, aMHIbl, HUTPWIbL. CrOCOOBI MOTyYeHUS.
Oco0eHHOCTH MPOCTPAHCTBEHHOTO U 3JEKTPOHHOrO cTpoeHus. BaxHeimue cBolictBa. Peakiuu
N- u O-auunupoBaHus. UX MeXaHU3Mbl. KeTeHbI U TUKETEHBI.

5.5 MHOroocHoBHbIE KapOOHOBBIE KHUCIOTHL. JIMKapOOHOBBIE KHUCIOTHI KUPHOTO H
apoMmaruueckoro psga. Homenknarypa. CrmocoObl monyueHus. DPu3nveckue U XHUMHYECKUE
cBoiicTBa. MasioHoBsIid 3¢up. [Tonyuenue. Crpoenne, CH-KucnorHocTs. Peakiiuu koHeHcanum
MaJIOHOBOTO 3(pipa ¥ MaTOHOBOM KHUCIIOTHI C aJIbICTHIaMHU.

5.6 a,B-Henaceimennsie kapOOHOBBIE KHCIOTHI U MX (PYHKIIMOHAIBHBIC MPOU3BOIHBIC.
[TpoctpancTBenHas uzomepus. CriocoObl MOTy4eHUs. XUMUYECKIE CBOMNCTBA.

5.7 Anpnernno- u ketokucnoTsl. Kiaccudukanus u HoMmeHkarypa. o, 3, y-AJlbaeruao- u
KETOKUCIIOTHI. AlleToyKkCcycHbIH a¢up. CrocoObl monydenus, crpoenue. Konaencanuu Knsiizena
n [lukmana. MexaHu3MBbl.

5.8 3ameménnbie KapOOHOBBIX KHCIIOT. ['amoreHo3amenieHHbie KucinoTel. Kinaccuduxarms
u HOMeHkJaTypa. CrnocoObl MONydyeHUs O- U [-raJloreH03aMelIeHHBIX KHUCIOT. XUMHYECKUe
CBOWCTBA. [ MAPOKCHKHCIOTHL: Kiaccuukamus u HoMeHKiarypa.  CrmocoObl TOJIy4eHus.
OcoOeHHOCTH CBOMCTB -, [3-, Y-THAPOKCUKUCIOT. JlakTOHBI. AMUHOKHCIOTBHL.  CrocoObl
nonydenus. Ctpoenue. Baxuneimme Gpusnmueckie 1 XMMUYECKHAE CBOMCTBA.

Pa3zoen 6. A3omcoodepoicawue u cemepoyuxiuyeckue cOeOUHEeHUs.

6.1. Hurpocoenunenusi. Knaccupukanuss u HOMeHKIaTypa. CrocoObl MONTydeHUs.
IIpocTpaHCTBEHHOE M DJIEKTPOHHOE CTpPOE€HHE. XHMHMUYECKHE CBOMCTBAa. Tayromepus
MEPBUYHBIX U BTOPUYHBIX aTu(aTUUECKUX HUTPOCOENUHEHUHN. Peakium.

6.2. Amunbl. Knaccugukamus u HomeHknarypa. CrnocoObl monydeHus. Pusnueckue
CBOMCTBA. XMMUYECKUE CBOICTBA.

6.3 Asa- u nnasocoenuHeHus. [lomyuenune quazocoeJMHEHNN peakueil TMa30TUPOBaHUS:
YCIIOBUSI TIPOBEICHUS pPEAaKIUU M MEXaHU3M; pa3jinuus B YCTOMYMBOCTH HACHIIICHHBIX H
apoMaTHYECKuX AuasocoennHeHuil. dusnuecknue cBoicTBa. IIpocTpaHCTBEHHOE U 3IEKTPOHHOE
CTpPOEHHE apOMaTHUECKHX JHa30COCAMHEHHN B 3aBUCHUMOCTH OT pH cpezdbl, TayromepHble
IpeBpalieHus. XUMHUYeCKue cBoiictBa.  Asocoueranue. [lomydyeHme W NpuUMEHEHHe
azacoequHeHui. CuHTes.

6.4 T'erepoumknuueckue  coeauHeHus.  Knaccudukamus.  [eTepouukianueckue
apomaTuueckue coenuHeHus. (OCOOEHHOCTHM MOJIEKYJISIPHOM CTPYKTyphl. llsaTuuneHHble
reTepOLUKINYECKIe CcoeAuHeHus: (QypaH, mnuppon, THodeH. Homenknarypa. CrnocoObl
nosyueHusi. IIpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTpoeHue. ApoMaTH4HOCTh. OcoOeHHoCTH
peakuuii s1ekTpoduiabHOro 3amerienus. lllecTuuieHHble U MOMUSAEPHBIE TETEPOLMKINYECKHUE
COCMHEHUS: TUPUIUH, XUHONMUH, akpuauH. [lupuauH. OIEKTPOHHOE CTPOEHHE U
apoMatu4HOCTb. OCHOBHOCTP M  HYKJICOQHJIBHOCTh. Peakumum  »IeKTpopMIBHOTO U
HYKJIEOUIHHOTO 3aMEeIlleHUs: peaKIMOHHAs CIIOCOOHOCTh M OpHeHTauus. Tayromepus 2- u 4-
TUAPOKCH M aMUHONUPUIMHOB. COETMHEHUS C HECKOJIBKUMHU FeTepoaToMaMy B LIUKJIE: AUA30JIbL,
OKCa30J1bl, TUA3UHbI U Tpra3uHbl. OOII1as XapaKTepUCTUKa XUMUYECKHX CBOMCTB.

4 O0beM yueOHO JUCUMIIJIMHBI.

Bun yuebHol paboThl | Bcero Cemectp
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2 cemecTp 3 cemectp
3E Axan. 4. 3E Axan. 4. 3E | Axan. u.
OO01ast TpyI0EMKOCTh TUCITUTUTHHBI 9 324 3 108 6 216
KonTakTHasi pabora — ayiuTOPHBbIE 3,56 128 1,78 64 1,78 64
3aHATHA:
Jlexun 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I113) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas padora 4,44 160 1,22 44 3,22 116
KoHTtakTHas camocTosTenbHas paboTa 0,4 0,4 -
CamocrosiTenbHOE U3yUECHHE Pa3IeTIOB 4,44 159 6 1,22 43,6 3,22 116
JUCHHUILINHEI
Buabl KOHTPOJIA:
IK3aMeH 1 36 - - 1 36
KonTaktHass paboTa — MpOMEKyTOYHAS
0,4 - 0,4
aTTecTalus 1 - 1
IToaroroBka K 3K3aMeHy. 35,6 - 35,6
Buj nTOroBOro KOHTpoJIs: 3a4ér c oneHkoi JK3aMeH
Beero Cemectp
N 2 cemecTp 3 cemecTp
Bun yuebnoit paboTsl A
3E SITP' 3E Actp.u. | 3E | Actp. u.
OO0m1asi TpyA0€MKOCTh AUCIUILIMHBI 9 243 3 81 6 162
KonTakTHas padoTa — ay1uTOpHbIE 3,56 9% 1,78 48 1,78 48
3aHATHA:
Jlexnuu 1,78 48 0,89 24 0,89 24
ITpakTrueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24
CamocrosiTejibHas padoTa 4,44 120 1,22 33 3,22 87
KonTakTHas camocTosTenpHas paboTa 0,3 0,3 -
CamocTosiTeTbHOE H3YUCHHE Pa3/IeNIOB 4,44 119.7 1,22 327 3,22 87
JUCIIUILIHHEI
Buabl KOHTpOJIA:
IK3aMeH 1 27 - - 1 27
KonTakTHas paboTra — mpomexyTodHas
0,3 - 0,3
aTTecTaIys 1 - 1
IToaroToBKa K K3aMeHY. 26,7 - 26,7
3auér ¢
Bujx uTOroBOro KOHTpOJIS: . IK3aMeH
OLICHKOI1

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUIIIMHBI
<<AHa.1anqec1caﬂ XUMUD»

1 egp AMCUMIUIMHBI — TPHOOpPETEHUE OOYYAIONTUMHUCA 3HAHUM W KOMIICTCHIIUH,
HEOOXOMMBIX JUI PEIIeHUs KOHKPETHBIX 3a]1a4 XUMUYECKOTO aHaIH3a.

2 B pe3yJabTaTe H3y4YeHUs1 AUCHMILIMHBI 00y4ar0Miics JOJIKEH:

Obnadamye cleayOMUMU KOMIIETCHIIUAMHU U UHAUKATOPAMH UX TOCTH)KEHUS:

OIIK-5.1; OIIK-5.2; OIIK-5.4; OIIK-5.6

3name:

— OCHOBHBIC IMOHATHA, TCPMHUHBI, MCTOJbI U IPUEMbI KAYECTBCHHOI'O U KOJIMYCCTBEHHOI'O

XUMHUYCCKOI'O aHaJln3a,
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— TCOPCTUUCCKHUEC OCHOBBI (1)I/I?>I/IKO-XI/IMI/ILICCKI/IX METOA0B aHaIN3a,

— NPUHLUUOBI  pabOTBl  OCHOBHBIX NPUOOPOB, UCHONB3YEeMBIX JJIsi  MPOBEIACHUS
KAaueCTBEHHOI'0 U KOJIMYECTBEHHOI'O aHAJIN34,

Ymemn:
— MPUMEHATh  NPUOOPETCHHBIE  MPAKTUYCCKUE HABBIKM B NIPOdECCHOHATBHOU
JIEATETbHOCTH /ISl PEIICHUS] KOHKPETHBIX aHATUTUYECKUX 3a]1a4;

— IIPOBOJUTHL OOOCHOBAHHBIN BHIOOP METOJIa aHAJIM3a C YYETOM IIeJIed M 0COOEHHOCTEH
JTAaHHOM MPAaKTUYECKOM 3a/1auu;

— OpOBOAUTH PpaCYCThl HA OCHOBE NPOBCACHHBIX I/ICCJIeI[OBaHI/If/'I;

— OPOBOAUTE METPOJOIHYCCKYHO OLCHKY PE3YJIbTATOB KOJUYCCTBEHHOI'O XMMHYECKOI'O

a”aau3a

Braoemy:

— OCHOBaMH METPOJIOTHYECKOH OIEHKH PEe3YyJIbTaTOB KOJUYECTBEHHOTO XUMHYECKOTO
aHaJn3a;

— IpUeMaMU HMHTEPIPETALMU PE3yJbTaTOB aHalu3a Ha OCHOBE KBAaJMMETPUYCCKHX
OIIEHOK;

— METOJOJIOTHEH XUMHUYECKHX U (PU3UKO-XMMHUYSCKUX METOJOB aHallM3a, IIHPOKO
HCIIOJIb3YEMBIX B COBPEMEHHOM aHATUTUYECKOW MPAKTUKE

3 Kpartkoe coaep:xaHue JTUCHUILIHHBI

Pasoen 1. inentudukanys MOHOB 2JIE€MEHTOB B PaCTBOPAX.

1.1 BBeneHue B COBPEMEHHYIO aHAJIUTHUECKYIO XMMHIO. AHaTUTUYECKass XUMHs Kak
OCHOBa METOJIOB M3y4Y€HHUSI U KOHTPOJS XMMHYECKOTO COCTaBa BEIIECTB B MAaTE€pPUAIIbLHOM
IPOM3BOJICTBE, HAyYHBIX MCCIIEJOBAHUAX, B KOHTpPOJIE OOBEKTOB OKpYKarolel cpenbl. Buss
aHajan3a. DJIEMEHTHBIA, MOJICKYJISAPHBIN, (ha30BbId M M30TONMHBINA aHanu3. KomnuecTBeHHBINH U
Ka4eCTBEHHBI aHaIM3 OpPraHMYECKMX M HEOPraHWYeCKUX BeUIecTB. XHUMUYECKHe, (PHU3UKO-
XUMHYECKHE METO/Ibl aHaJIN3a, UX B3aUMOCBS3b, COOTHOIIEHNE U IPUMEHEHNE. AHATUTUYECKUM
CUTHAJI KaK HOCHUTENb KaueCTBEHHOH M KoJM4YecTBEHHOM WHpopMmanuu o0 0O0bEKTe aHalu3a.
[TocraHOBKa aHATUTHYECKOM 3a/aud. AJITOPUTM MPOBEACHUS aHallM3a: OTOOp CpeaHeil mpooHwl,
HOJArOTOBKA MPOOBI K aHAJIM3y, U3MEPEHHE aHAJUTUYECKOI'0 CUTHajla U ero MEeTpOJOrHuYecKas
OIICHKa, pacyeT pe3ylbTaTOB aHajiu3a W UX uHTepnpertauus. I[lpumepsl pemeHus 3agad
AHAJTUTUYECKOT'O KOHTPOJIS B XUMHUECKOM TEXHOJIOTUH, B aHAJIN3€ 00BEKTOB OKPYKAIOLIEH cpebl
u 1p. IloHATHS 0 COBPEMEHHBIX METOAAX 3JEMEHTHOIO aHalKM3a: aTOMHO-IMUCCHOHHBIN aHAu3,
aTOMHO-a0COpPOLIMOHHBIN aHAJIN3, PEHTIeHO(IYOPECIIEHTHBIN aHAJIH3.

1.2 Cnenmnduka 3amad aHATUTAYECKOW XUMHUU. OCHOBHBIE TEPMHHBI aHATHUTHUCCKON
xumun. OO6HapyxeHue. OmnpeneneHue. AHanu3. AHATUTHYECKHE XMMUYECKHE PEaKIUHM Kak
OCHOBa XMMHUYECKOro aHann3a. KauecTBeHHbIE U KOJIMYECTBEHHbIE aHATUTUUYECKHE XUMHUUECKHE
peakuuu. TpeOGoBanusi, mnpeabsiBiseMble K HuM. Crenuduka aHATUTHYECKUX PpEaKIHid,
UCIIOJIb3YEMBIX B aHaln3e. AHaIUTHYecKas popMa U aHATUTHYECKHE TPU3HAKU. AHAITUTHYECKUE
peakuuu W aHaduTU4Yeckue HPQexThl. XapaKTepUCTUKH  AHAINTHUECKUX  PEaKIMM:
YYBCTBUTEJIBHOCTb, W30MPATEIbHOCTh (CEJIEKTUBHOCTD). ['pynmoBeie, oOuIMe, 4YacTHEIE,
XapakTepHele M crneuuduueckue peakuud. IlyTu moBBIIEHUs KM30MpPATENBHOCTH U
YYBCTBUTEILHOCTH aHAIUTUYECKUX PEAKIUH.

1.3 Xumnueckue paBHOBECHs B TOMOTE€HHBIX U I€TEPOreHHbIX CHCTEMax, IPUMEHIEMBIX B
aHanuTU4YecKo XxuMuH. OCHOBHBIE THUIBI PEAKIMM, MPUMEHSEMbIX B AHAJTUTHYECKOH XUMUU
(ocaXkaeHusi, KHUCIOTHO-OCHOBHBIE, KOMIUIEKCOOOpA30BaHUSA, OKHUCIECHHUSI-BOCCTAHOBIICHHUS).
CocTosiHMEe MOHOB 3JIEMEHTOB B pacTBopax. KOHCTaHTBI paBHOBECHS aHATUTHUYECKHUX PEaKIUil:
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TEPMOJUHAMMYECKHE, KOHLICHTPALMOHHBIC, YCIOBHBbIE. DAaKTOPBI, BIMAIOIME HA XUMUYECKOE
paBHOBecHE (KOMIUIEKCOOOpazoBaHue, 00pa3oBaHNE MAIOPACTBOPHUMBIX COSIMHEHHI, U3MEHEHHE
CTCIICHW OKHCIICHUS ONPEIENIEMOr0 MOHA, BIMSHUE IPUPOIBI PACTBOPUTENS, MOHHOM CHIIBI,
TEMIIEPATypbl, COCTaBa pacTBopa). PaBHOBecHS B aHaJIMTUUYECKHU BAXKHBIX IPOTOJUTHYECKHX
cucremMax. KOHCTaHTBl KHCIOTHOCTM M OCHOBHOCTHU. YPaBHEHHUS MaTepHajIbHOro OajlaHca.
Brruucnenue pH pacTBOpOB KUCIIOT M OCHOBAaHUH Pa3IMYHON CUIIBI, CMECEU KMCIIOT U OCHOBAHMM.
BydepHbie pacTBOpbI, HCIIOIB3yEMbIE B XUMUYECKOM aHAJIM3€: UX COCTaB, CBOMCTBA (OydepHas
e€MKOCTh, 00yiacTh OydepupoBanus), pacuer pH, NpuUMEHEHHEe B aHATUTHYECKOH XHUMUU.
AHaJINTUYECKUE PEAKIMU KOMIUIEKCOOOpPa30BaHMs, OCAKICHUS, OKUCIIEHUSI-BOCCTAHOBIICHUS.
OO1ue, CTyneHYaTble M YCIOBHBIE KOHCTAHTHI YCTOMYHMBOCTH KOMIUIEKCHBIX COEIMHEHUU.
Hcnonb3oBaHue peakiyii KOMIUIEKCOOOpPa30BaHMUs B aHAINTHYECKOW XUMHUU (OOHapyXeHue u
KOJIMYECTBEHHOE OIIpe/Ie]IeHNe, MAacKUpoBaHue). lcronb3oBaHue peakUMid OCaXACHUA B
aHaJIUTHYECKUX Lesx. KoHcTaHTa paBHOBECHS PeakLUi OCaXIEHUS-PACTBOPEHHUS; (DAKTOPBI,
BIIMSIIOLIME Ha PacCTBOPUMOCTb OCaIKOB. Pacder ycioBui OCaXkJI€HUS U PAaCTBOPEHHS OCATKOB.
OKHCIUTENIBHO-BOCCTAHOBUTEIbHBIE paBHOBECHs. CTaHIApPTHBIA U pPEaJbHBIA OKUCIUTEIBHO-
BOCCTAaHOBUTEIJIbHBIC TIOTEHIIMATIBI. XUMUYECKNE U (PU3NKO-XUMHUYECKUE CITOCOOBI OTpeaeTICHHS
pH pactBopoB. PaBHOBecHs aHAINTHYECKUX pEaKLUM KOMILUIEKCOOOPa30BaHUS U YIpPaBICHHUE
uMu. DaxkTophl, BIUAIOIIME HA HANpPABIECHUE OKHUCIUTEIbHO-BOCCTAHOBUTENIBbHBIX PEAKIIMM.
KoHcranTa paBHOBecHs M €€ XHMMHUKO-aHaJIMTHYeCKoe 3HauyeHue. Pacuer ko3dduuneHToB
OOOYHBIX peaKuil.

1.4. KauecTBeHHblE W KOJUYECTBEHHbIE AHAIUTHYECKUE PEAKIMH C OPraHMYECKUMHU
QHWINTUYECKUMHU peareHTaMd B aHalM3€ HEOpraHuyeckux BewecTB. OpraHuyeckue
anamutuueckue peareHTsl (OP). Knaccugpukanus OP no tunmy peakuuii ¢ HeOpraHU4eCKUMHU
nonamu. Kommiekcoob6paszyrome OP u crpoenue ux MojieKyi: pyHKIIMOHATbHO-aHATUTHYECKAs
U aHAJIMTUKO-aKTUBHAsA rpynnbl. OcOOEHHOCTH M MpeuMyllecTBa ucnoibzoBanus OP, o0nactu
npUMeHEHHUs. JIONOJHUTENIBHO: TEOpHUs NENUCTBUS KOoMIUlekcooOpasytomux OP, yueT moHHOTO
cocrosHuss OP m meraima. I'mnores3a aHanoruii M mpakTU4YecKue BbIBOABI M3 Hee. llpupona
XUMHUYECKON CBsi3U B Komiulekcax OP ¢ noHamu MeTalyioB U €€ MpOSIBICHHE B I[BETHOCTU
KomriekcoB. Peakuun OP ¢ xpoModopHbIMH 31eMEeHTaMH. VIHTEHCHMBHOCTh OKpAacKu
aQHAIUTUYECKUX (POPM M MHTEHCUBHOCTbH MOTJoLeHus. Vcrnonb30Banne peakiuil opraHn4eckux
peareHToB B (POTOMETPUUECKOM aHAIIN3E.

Pa3zoen 2. KonnyecTBeHHbIN XUMUYECKUI aHATIN3.

2.1, TlpuHuunsl M 3aJadyd  KOJUYECTBEHHOro aHanu3a. Kiaccudukamus MeToaoB
KOJIMYECTBEHHOTO aHanu3a. TpeOoBaHUS, MPEAbABIAEMblE K XUMHYECKUM pEaKIUsM B
KOJIMYECTBEHHOM  aHalu3€. OTalbl KOJIMYECTBEHHOIO  OINpeNeicHMs. XapaKTepUCTHKa
Pe3yNbTaTOB KOJIMYECTBEHHOTO XUMHUYeCcKoro aHanu3a. OnpeneneHrue colep kaHus BEIecTBa B
pactBope, pacueTHble (opMmysbl. CrocoObl MpeacCTaBIEHUS Pe3yIbTaTOB aHaiM3a. TecTsl Ha
BBISIBJICHHE CHCTEMAaTHYECKUX MOTPEIIHOCTEH B Pe3ybTaTaX KOJUYECTBEHHOTO XHUMHYECKOIO
a”anu3a. [Ipo6ooTOop 1 MpoObONOArOTOBKA.

2.2. Turpumerpuyeckwii aHamu3. THUMBI PEAKIHHA, WCIOIB3YEeMbIX B THTPUMETPHUH.
TpeboBanus, mpeabsBiasieMble K HUM. [IpuHIMN TUTpuMeTpuu. TUTpOBaHHME U €ro STalbl.
['padmyeckoe n3zoOpaxkeHue npoiecca TUTPOBAHUS — KPUBBIE TUTPOBAHUS, UX BUJIbI. CKayoK Ha
KpUBOH TUTpOBaHUs, Touka dKkBHUBaNeHTHOCTH (T.3.) m koHeuHas Touka TuTpoBanus (K.T.T.).
[lepBuuHble W BTOpPHYHBIE CTaHAAPTHL. [IpueMbBl TUTPUMETPUUECKOTO aHajlIu3a: MpsSMOe U
oOpaTHO€ THUTpPOBaHHE, KOCBEHHbIE METOAbl. THNBI  peakiuid, HCIOIb3YEMbIX B
TUTPUMETPUUECKOM aHalln3€e; TPEOOBaHUS, MPEAbSIBISIEMbIE K HUM.

JlononHUTENBHO: MHCTPYMEHTalbHbIE MeToAbl uHAMKanmuu T3. IlloreHumomerpuueckoe
tutpoBanue. Meroa ['pana. JIpyrue croco0bl ycTaHOBICHHS] KOHEYHOW TOUKH TUTPOBAHUS.

2.3. Peakiuu HeHTpanu3aluu B KOJMYECTBEHHOM XHMHUYECKOM aHanu3e. MeToJbl
KHCJIOTHO-OCHOBHOTO TUTpoBaHMs. CyIIHOCTh METOAAa KHUCIOTHO-OCHOBHOI'O THUTPOBAHHUS.
KpuBble KHCIOTHO-OCHOBHOIO THUTPOBaHMs. PacdeT M INOCTPOEHHE TEOPETHYECKHX KPHUBBIX
TUTPOBAHUS CUJIBHBIX U CJIa0BIX OJJHOOCHOBHBIX POTOIUTOB. DAaKTOPHI, BIUSAIONINE HA BETUUUHY
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CKayKa Ha KPUBBIX KHMCIOTHO-OCHOBHOI'O TUTpOBaHUs. CIOCOOB! yCTaHOBICHUSI KOHEUHOW TOUKU
TUTpOBaHUA. KHCIOTHO-OCHOBHBIE WMHJMKATOPbI, MHTEpBAJl IEPEX0oJa OKPAaCKU HHAMKATOpa,
nokaszarenb TuTpoBaHus (pT). IlpaBmwiio BbIOOpa HHAMKATOpa Ui KOHKPETHOIO Cilydas
TuTpoBaHuA. [IpakTHueckoe NPUMEHEHHE pPEAKUUNA KHUCIOTHO-OCHOBHOI'O B3aMMOJIEHCTBHUS.
[ToTeHIMOMETPUYECKOE TUTPOBAHUE HA OCHOBE PEAKIIMI KUCIIOTHO-OCHOBHOI'O B3aUMOICHCTBHH.
WNHauKkaTopHbIE IOTPEIIHOCTH U UX OLICHKA.

2.4. AHanUTHYECKHUE peaKkM1 KOMIIJIEKCOOOPAa30BaHMUs U OCAX/IEHUS B KOJMYECTBEHHOM
XMMHUYECKOM aHanu3e. Vcronb30BaHHEe KOMILIEKCOOOpPa30BaHUS B XHMHYECKOM aHaJM3e.
Heopranuueckne u opraHudeckue Jmra"abl. KOMIUIEKCOHBI M HMX CBOWCTBA. Y CJIOBHBIE
KOHCTaHTBl YCTOMYMBOCTH KOMIUIEKCOHATOB U MX MPAKTHUECKOE Hcrmoyib3oBaHue. O00CcHOBaHME
BbIOOpa  ONTHUMAJBHBIX  YCIOBMHM  KOMIUIEKCOHOMETPHUYECKOro  TuUTpoBaHus. Kpussle
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUA. PaKTOpPBI, BAUSAIOLINE Ha BEJIMUMHY CKauKa Ha KPUBBIX
tutpoBanus. Crocoos! ycranosienus T.0. u K.T.T. MeTtaimoXpoMHble HHAMKATOPHI, MPUHIIHIT
ux JaedcTBUs. BpIOOp MHIMKAaTOpa sl KOHKPETHOTO Ciy4yas THUTPOBAaHUSA. AHAIUTHYECKUE
BO3MO>KHOCTH METO/a KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHHUs. IIpMeHeHne KOMIUIEKCOHOB B
AQHAIUTUYECKON XMMUU B KaU€CTBE MAaCKUPYIOIUX areHToB. [[puMeHeHne XuMHUUeCKUX peakuuii
KOMILJIEKCOOOpa3oBaHus B (POTOMETPUYECKOM aHaJIM3€, B METOAE KOHAYKTOMETPUYECKOIo
TUTpOBaHUsA. Peakiinu ocaxxieHusl B KOJINYECTBEHHOM XMMUYECKOM aHaju3e. [ paBumeTpruyeckuit
aHamu3. Teopermueckoe OOOCHOBaHME BbIOOpAa ONTUMAIBHBIX  YCIOBUH  OCaXJEHUS
KPUCTAUTHIECKUX U aMOp(HBIX ocaakoB. IIpuMeHeHHE XUMHYECKHX pPEaKIUil OCaKICHUS B
METO/ie HOTEHIIMOMETPHUUECKOr0 TUTPOBAHUS, B MeTOIe TypOuauMerpun. OcoOEHHOCTH peakuui
KOMILIEKcooOpa3oBaHust (xenmarooOpazoBanusi) noHOB MetaiioB ¢ OJTA. OcamutensHoe
TUTPOBAHHUE.

2.5. AHalIATHYECKHE pPEAKIHUU OKHUCICHHSI-BOCCTAHOBICHHS B KOJUYECTBEHHOM
XUMHYECKOM  aHanu3e. OKHUCINTENbHO-BOCCTAHOBUTENIbHAS pPEaKUMsd U OKUCIMTEIBHO-
BOCCTAHOBUTENIbHBIN MOTEeHLIMA]A. KOHCTaHThI paBHOBECUS OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. BpiOOp THUTpaHTa M ONTUMAIBHBIX YCJIOBUHM TUTpoBaHMs. KpuBbIe OKHMCIMTEIBHO-
BOCCTAHOBUTEJIBHOIO TUTpoBaHUs. DakTophl, BIMSIONIME HAa BEIMYMHY CKauka Ha KpPUBOH
TUTpOBaHUA. HAMKAIMS KOHEYHON TOYKU TUTPOBAHMS XUMUYECKUMHU U (PU3UKO-XUMHUECKUMHU
Merogamu. [lepMmanranatomerpusa. XapakTepHUCTHKa METOJA. YCIOBHS  MPOBEACHUS
NIEPMAHTaHATOMETPUUYECKUX OIpeeIeHUN. Bemectsa, OIpeeIsieMBbIE
NepMaHraHaTOMETPUUYECKUM MeToJ oM. JlocToMHCTBa W HemocTaTku Meroaa. HMonmomerpusi.
XapakTepuCcTUKa METOJA, YCJIOBUS INPOBEACHUS HOIOMETPUYECKOTO OINPEICIICHUS BEIIECTB.
JocronHcTBa U HepocTaTku Metofa. [IpumeHeHHe peakiuil OKHCIEHUS-BOCCTAHOBIIEHHUS B
METO/I€ MOTEHIIMOMETPUUECKOTO TUTPOBAHUSI.

2.6. HonooOmenHas xpomarorpaduss B KOJIMYECTBEHHOM XHMHYECKOM aHalIU3e.
TpeboBanus1, IpeaAbsBIseMble K peakLusiM HOHHOTo oOMeHa. M3oTepma noHHoro oomeHa. Beibop
ONTUMAJIBHBIX YCJIOBUNH HMOHOOOMEHHOrO paszjesieHus BemiecTB. lIpuMeHeHne MOHOOOMEHHOMN
xpomarorpaguu B aHAIUTUYECKOW XHMHUHM OpPraHWYECKMX M HEOPraHWYECKUX COEIUHEHMM:
pazzienenre, OYUCTKa, KOHLIIEHTPUPOBAHHE U T.JI.

Pasoen 3. BBenenue B pu3nKko-xuMudeckrue (MHCTPYMEHTAIbHbIE) METO/Ibl aHATN3A.

3.1. ®XMA — cocTaBHas 9acTh COBPEMEHHOW aHAIMTHYECKOW xumun. Kiaccupukarms
(U3UKO-XMMUYECKHX METOJIOB aHaIM3a. AHAIMTUUYECKUN CUTHAN Kak MH(OpMATUBHAS (YHKIUSL
coCTaBa BEILleCTBA U €ro KosnyecTBa. [IpuMepsl aHaTUTHUYECKUX CUTHAJIOB U UX U3MEPEHHUH B
OXMA.

3.2. MeTponoru4yecKkue OCHOBBI AHAIUTUYECKUX METOAOB. (OCHOBHBIE AaHAJIUTHUKO-
METPOJIOTHUECKUE XapaKTEPUCTUKU METOA0B M Ppe3yJNbTaTOB aHajIM3a, CIIOCOObI MX OLIEHKH:
npezen oOHapyKeHHsl, KO3 PUIIMEHT UyBCTBUTEIILHOCTH, HYDKHSAS M BEPXHSS I'PaHUIla AUara3oHa
ONpEAEIAEMbIX COJIEPKaHUN, CEJNEKTUBHOCTh, IPELUU3NOHHOCTh B YCIOBHUAX CXOJUMOCTHU
(OBTOPAEMOCTH) M BOCIPOM3BOAMMOCTH, TMPAaBUIBHOCTh, JKCIpPecCHOCTh. (00O0IIEHHbIE
ceeaenus o 'OCT P CO 5725 (2002).
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3.3. O0mas xapakTepUCTKa CIEKTPATbHBIX, JJIEKTPOXUMUYECKUX M XPOMATOrpapuIecKux
MeTo10B aHanm3a. [Ipencrasienne o GOTOMETPUUECKUX, TOTSIIUOMETPUIECKIX METOaX aHaIN3a
1 HOHHOOOMEHHO# XpomaTorpaduu.

4 O0beM yueOHO JUCUMIITIMHBI

. O0BbeM THCHHUILINHBI
Bupa yueOHoii padboThl 3E AKAL . Actp. u.
O01mas TPy10eMKOCTh 1M CHUIITTHHBI 4 144 108
KonrakTHasi pa6oTa — ayJJUTOPHbIE 3aHATHSI: 1,78 64 48
Jlexiun 0,44 16 12
JlabopaTtopusie padoTs (JIP) 1,34 48 36
CamocTosiTejibHas padoTa 2,22 80 60
KonTakTHas camocTosTenbHas paboTa 0,4 0,3
2,22

CaMOCTOsITEeIbHOE N3YUCHHE PA3/ICIIOB JUCITUILIHHBI 79,6 59,7
Buj1 H”TOrOBOr0 KOHTPOJISI: 3auer ¢ OLEHKOI

AHHOTauA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«Du3nuecKass XUMH»

1 Heab MTMCHUTUIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPABISIONIMX XOJOM
XUMHYECKOTO IpoIiecca, MoKa3aTh 00JacTH MPUIIOKEHHUS dTUX 3aKOHOB W HAYYHUTH CTYACHTA
IPaMOTHO MPHUMEHSTh MX IPH PEHICHHH KOHKPETHBIX TEOPETHYECCKHX M MPAKTHYCCKHX 3a]1ad,
MTOHATh OCHOBHBIC KHHETUYCCKUE 3aKOHOMEPHOCTH IMPOTECKAHMSI XHMHYECKUX ITPOIIECCOB U POJIb
KaTajau3a JJIsg XUMHYECKOH TEXHOJIOTHH.

2 B pe3yabTaTe H3y4eHUs] TUCHUILUINHBI 00YYAIOIIHIICS T0JIKeH:

Obaaoams cleqyOMUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JIOCTHKEHUS:

OIIK-1.3, OIIK-1.7, OIIK-1.11.

3name:

— OCHOBHBIC 3aKOHBI (DM3MYECKOH XWMHUHU, B3aUMOCBS3b (DM3HMUECKUX M XUMHUYCCKHUX
XapaKTepUCTHK MpoIlecca;

— IOyTH  OHNPCACICHUA Ba)KHEHIITHX XAapPaAKTCPUCTUK  XUMHUYCCKOI'O  PaBHOBCCHA
(KOHCTaHTH PpaBHOBECHS, paABHOBECHOT'O BbIXOJa IMPOAYKTA, CTCIICHU ITPEBPAIICHUA NCXOAHBIX
BeIlIeCTB) " BJIMSHUSA PA3JIMYHBIX (b&KTOpOB Ha CMCIICHNUEC XUMHUYCCKOTO PABHOBCCHUA;

— TCPMOANHAMHNYCCKOC OINMCAaHNEC CBOICTB HACAJIbHBIX W HCUACAIBHBIX pPacTBOPOB,
MOAXOAbI K HAXOXIACHUIO MAPIUAJIBbHBIX MOJIAPHBIX BECJIMYNH KOMIIOHCHTOB pacTBOpA.

— TCOPHIO Ir'aJIbBAHUYCCKHUX ﬂBHCHHﬁ;

— TCOPHUU KMHECTHUKHU, ITYTU TCOPECTUUCCKOT'O pacyeTa CKOpOCTeﬁ XUMHUYCCKHUX peaxunﬁ u
OrpaHU4YCHU B IPUMCHUMOCTHU PACUCTHBIX MCTOIOB;

— OCHOBHBIC YCPTBI TOMOI'CHHOI'O MW T'€TCPOrCHHOIO KaTalin3a, IMPUYUHBI YCKOPCHUA
XUMHYCCKOTO IMponecca B IPUCYTCTBHUU KaTaJIli3aTopa.

Ymemy:
— NPUMEHATh TEOPETUUYECKUE 3HAHMS U IKCIEPUMEHTAIbHBIE METOJbl HUCCIEIOBaHUS
(bu3MYECKO XUMUU TPU peUIeHUH MPOPECCUOHANBHBIX 3a/1a4;

— NpCACKA3bIBaThb W HAXOAWUTHb ONTHUMAJIBHBIC YCJIOBUA IIPOBCACHUA XHUMUUYCCKOI'O
nmponecca € UCjbro MOJIYUYCHUS MAKCUMAJIbHO BO3MOXKHOT'O BBIX0/Jd HHTCPECYIOIICTO IMTPOAYKTA,
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— MPUMEHSATh TEOPETUYECKUE 3HAHMSI U SKCIEPUMEHTAIbHBIE METOJbl HCCIIEOBaHUS
¢bu3nuecKkoil XMUMHUU JUIsI pPEUIEeHHs] BOMPOCOB, BOZHUKAIOMIMX MPH H3YyYECHUH KHUHETUKU
XUMHYECKHUX PEaKIIHii;

— NPOBOJUTh aHAIW3 U KPUTHUUECKH OIICHUBATH TOJYUYECHHbIE SKCIEPUMEHTAIbHbBIC
JaHHBIE, 00001IaTh U JeNIaTh 000CHOBAHHBIC BBHIBOBI HA Oa3e MPOBEAEHHBIX OMBITOB.

Braoems:
— KOMILJIEKCOM COBPEMEHHBIX TEOPETHYSCKUX METOAO0B (PH3UYECKOW XHMHH JUIS
pelIeHUs KOHKPETHBIX MCCIIeIOBATEIbCKUX 33/1aY,

— HaBbIKaMH ONPCACIICHUS COCTOAHUA PABHOBCCHUA U CaMOIIPOU3BOJIBHOI'O HAITPABJIICHHUA
XUMHYCCKOTI'O IMponecca,

— 3HaHUSAMHM OCHOBHBIX 3aKOHOB (U3MYECKOM XMMUM [UId  COJEp KaTelbHOM
HMHTEpIPETALMU TEPMOAUHAMUYECKUX PACUETOB;

— METOJIaMU  ONpEJEICHUsT TMOopsAKa U  CKOPOCTH  pPEAKUUH, YCTAHOBJICHUS
JIMMUTUPYIOUIEN CTAIUM U MEXAHU3MA N3y4aeMON XUMUYECKON pEAKLINH;

— HaBBIKAMU COCTAaBJIEHUs TaJbBaHUYECKUX DJJIEMEHTOB I LEJIEeH OIpeaeiIeHus
TEPMOAVMHAMUYECKUX XAPAKTEPUCTUK U KOHCTAHT PABHOBECHSI UCCIIEYEMOM pEeaKIuu;

— 3HAHUSAMHU OCHOBHBIX 3aKOHOB XMMUYECKOI KMHETHKH, BAUSIHUS PA3IUYHbIX (PAKTOPOB
(Temmeparypsl, 1aBJIEHUS, KaTaIU3aTOpa) HA CKOPOCTh XUMUUECKON PEaKIIUH.

3. KpaTtkoe copep:xaHue JUCHHILTAHBI

Paznen 1. Xumunueckasi TepMOJUHAMHUKA.

1.1. IlepBelii 3akOH  TEepMOAMHAMUKH. TepMOAMHAMUYECKHME  CHUCTEMBl U
TEPMOJUHAMMYECKHE IIapaMeTpbl. OKCTEHCUBHBIE M HHTEHCUBHBIE CBOMCTBA CHCTEMBI.
Tepmoannamuueckuit nporecc. OyHKkuMM cocTossHUS U (QYHKIUU Tpolecca. BHyTpeHHss
SHEPIus M SHTAJBNHUA, UX CcBOMcTBa. Temnora u pabora kak GopMel nepeaayn sHepruu. Pabora
pacmMpeHuss raa M mosie3Has pabora. POpMyIUPOBKM MEPBOrO0 Hayajla TEPMOIAMHAMMKHU.
B3anMocBsI3b TEMI0THI, pabOThl U U3MEHEHHsI BHYTPEHHEH 3HEPru B U30XOPHOM, 300apHOM U
M30TEPMUYECKOM Tporieccax. TernmoéMKocTh BelecTBa — H30X0pHas WM U300apHasi, MOJISIpHas,
yaenbHas. Tenno€MKoCTh HIeaIbHBIX Ta30B, B3AUMOCBA3b MOJSAPHBIX TemnoéMkocrenn Cp u Cv
UJEANBbHOr0 rasza. TeroéMKOCTh TBEpABIX BEIIECTB U KHUAKOCTEH. 3aBUCHMOCTb MOJISIPHOMN
n300apHOI TEMI0EMKOCTH BELIECTBA OT TEMIIEPATYyphl, IMIIUPHUECKUE ypaBHEHUS (CTETIEHHbIE
pAabl), UX IPUMEHUMOCTh. 3aKoH KyOoB [lebast, mpaBuino rononra u [Itu. Cpennss nzobapHas
TEIUIOEMKOCTh BELIECTBA B MHTEpBaJle TeMneparyp. TemreparypHas 3aBUCUMOCTb IPUpAILEHUs
sHTanbnuu BemiectBa (Ht — Ho) npu moctosHHOM naBineHUM ¢ y4€ToM (ha30BBIX NEPEXO0B.
TennoBoil 3pdexT xumuueckoro npouecca. OCHOBHOE cTaHAapTHOE cocTosHue. CTaHIapTHbIE
SHTANBIIUK 00pa3oBaHUs M cropaHus BemecTB. [Ipumenenue 3akoHa ['ecca ans BbIYMCICHUS
TEIUIOBBIX I(P(PEKTOB XUMHUYECKMX M (U3MKO-XUMHUECKUX TporeccoB. CBA3b TEIUIOBBIX
3¢ (}EeKTOB MpH MOCTOSIHHOM 00bEME U IMpPH MOCTOSIHHOM JaBJICHUU. 3aBUCHUMOCThH TEIJIOBOTO
apdexTa peaknuu OT TeMmieparypsl. BeiBog u aHanu3 ypaBHeHus Kupxroda B
muddepenumansHoi popme. MaTerpupoBanue ypasHenus: Kupxroda.

1.2. Bropoil 3akoH TepMoauHaMUKH. CaMOIpPOU3BOJBHBIE M HECAMOIIPOU3BOJIBHBIE,
oOpaTtumble U HeoOpaTHMble, pAaBHOBECHbBIE (KBAa3MCTAaTUYECKUE) U HEPABHOBECHBIE MPOIECCHI.
PabGora paBHOBECHOT0O M HEpPaBHOBECHOro mporeccoB. DOpMyIHpPOBKM BTOPOro Hayaia
TEPMOJUHAMHUKHU. DHTPOIUS KaK KPUTEPUN HANPABIEHHOCTH CaMOMNPOU3BOJIbHBIX MPOIECCOB U
paBHOBECHSI B M30JMPOBAHHBIX CHUCTEMaX. 3aBUCUMOCTb HTPOIIMHU BEILECTBA OT MAapaMETPOB
COCTOSIHUS (TeMIepaTyphl, AaBiieHus, oobeMa). PacueT M3MEHEHUs SHTPONUU B Pa3IMUHBIX
IpoLeccax, CBI3aHHbIX C U3MEHEHUEM COCTOSIHUS NEAIBHOTO I'a3a, a TAK)XKE YNCTBIX TBEPABIX WU

57



KUJKHAX BEUIECTB. MI3MeHeHne SHTPONMM B MPOLECCE CMEIICHUS UACAIbHBIX ra3oB. M3meHneHune
SHTPOINUU NpHU (Pa30BbIX Hepexomax. TeruioBas Teopema HepHera, mocrynat Ilnanka (Tperse
Havajgo TepMoAuHaMHKH). CTaTUCTHYECKass WHTEpIpETalysl BTOPOro Haydaia TEPMOAMHAMUKH,
ypaBHeHue bonbimana-Ilnanka. Beruuciienne aOCONMIOTHOW SHTPONHMM BemlecTBa. Pacuer
M3MEHEHHUS SHTPOINUU B XUMUYECKHX PEAKIMSIX MPU Pa3IUdHbIX Temneparypax. O0bequHeHHOe
ypaBuenue I u Il 3akoHOB TepmomuHamuku. DHeprusi [enpmronbna u dHeprust ['mb0ca kak
KPUTEpUU  HANpPABICHHOCTH  IPOLIECCOB W PABHOBECUS B  3aKPBITBIX  CHUCTEMAX.
Xapakrepuctuueckue (QyHKIUH. 3aBUCUMOCTh SHepruu lembmroibiia M sHepruun [ ubdbca ot
napaMeTpoB cocTosiHus. TemmeparypHas 3aBUCMMOCTb 3Hepruu ['mbOOca BemiecTBa ¢ y4éTom
da3zoBeix mepexonoB. Ponm ¢azoBoro mnepexoma (mepBbiid, BTOpoW). YpaBHeHuss [ub0Oca-
I'enbmromnbia. Pacyer uaMeHeHnit cTanaapTHEIX 3Hepruil [ m60ca u ['enpMronbiia B XUMAYECKHUX
peakuusax Mpyu pa3IndHbIX TEMIIEpATypax.

CucremMbl NEPEMEHHOIO COCTaBa. XUMHUYECKHM IMOTEHUUAT KOMIIOHEHTAa CHUCTEMBI.
3aBUCHUMOCTb XUMUYECKOI'0 MMOTEHIMANA OT AABJICHUS U TEMIIEpaTypbl. Y CIIOBUSI paBHOBECUS U
CaMOIPOU3BOJIBHOTO MPOTEKAHUSI MPOLECCa B CUCTEMAX IIEPEMEHHOTO COCTaBa.

1.3. Xumuyeckoe paBHOBecHe. MaTepuaibHblid OalaHC XUMUYECKON pPEaKI[uu, CTEICHb
MpEBpAIlCHHs, XUMUYECKas IMEepEeMEHHas. YPaBHEHUE M30TEPMbl XHMHUECKOW peakuuu
(motepmbl  Bant-I'odda). Xumudeckoe CpoacTBO. AHAIM3 ypaBHEHUS W30TEPMBI  JUIS
ONpeIeTICHUs] HAMPABIICHUS CAaMOIIPOU3BOJILHOTO MPOTEKAHUS XUMUYECKON Peakluy OT JTaHHOTO
UCXOJHOro (HEPaBHOBECHOI'O) COCTOSIHUS. TepMoaMHaMuyeckass KOHCTaHTa XMMHUYECKOTO
paBHOBECHSI U YMIIUpPUUYECKUE KOHCTaHThI xuMudeckoro paBHoBecus (Kx, K, Ky, Kp), ypaBHeHus
UX CBSI3U JJI peakluy B U€aJbHON ra3oBoil cMecu. KoHCTaHTBI paBHOBECHUS 11 TOMOT'€HHBIX U
TeTepOreHHBIX pPEeaKIMii, HAeadbHBbIX M HEUACATbHBIX PEAKIHOHHBIX CHUCTEM (Ha IpHUMepax).
CMmernieHne XMMHUYECKOTO paBHOBECHS MpH M3MeHeHuu obmero masnenus (T = const) u npu
no6aBieHuH B cucteMy nHeptHoro rasa (T = const, P = const).

Bnusinue teMmeparypbl Ha KOHCTaHTY XUMUYECKOTO PaBHOBECHSI, ypaBHEHUS U300apbl U
M30XOpbl XUMUYECKON peakuuu. BbIBOJ, aHANN3 M MHTETPUPOBAHME HA3BAHHBIX YPABHEHMI Ha
npuMepe ypaBHEHHs H300apel. Pacder cpeqHero M MCTUHHOTO TEIUIOBOTO 3((eKkTa XMMUIECKIX
peaxkuuii U3 3aBUCUMOCTH TEPMOANHAMHUUYECKON KOHCTAaHThI paBHOBECHSI OT TeMIlepaTypsl. Pacuer
KOHCTaHT PaBHOBECHUSI XMMHYECKHMX DPEAKIMH W3 CTaHAAPTHBIX TEPMOJMHAMUYECKUX (DYHKIUI
BELIECTB. BpIUNCIIEHNE KOHCTAaHT PaBHOBECHSI XMMUUYECKUX PEAKIIUH 10 CIIPAaBOYHBIM JAHHBIM O
KOHCTaHTaX paBHOBECUS PeaKIMii 00pa30BaHusl COEUHEHHUM U3 MPOCTHIX BEIIECTB.

Pa3nea 2. ®a3oBbie paBHOBECHS B OAHOKOMIIOHEHTHBIX CHCTEMAax

2.1. ®a3oBbie mepexoasl W (a3oBas aAMarpaMMa COCTOSIHUSI JJIE OJHOKOMIIOHEHTHBIX
cucreM. Pa3a, KOMIIOHEHT, 4Hucio creneHeil cBoOonbl. IlpaBuno ¢a3 I'm60ca. IIpumenenue
npaBuia ¢a3 ['mbbca mns anammza (a30BBIX PABHOBECHU B OJHOKOMITIOHEHTHBIX CHUCTEMaX.
JluarpamMmma COCTOSIHUSI OJIHOKOMITOHEHTHOM CHCTEeMBbI, €€ (a3oBble MOJs, JUHUM M TPOWHBIE
TOYKH, BBIpAXKAIOIIUE COOTBETCTBEHHO OJHO(a3zHoe, NByx(a3zHoe u TpexdazHoe paBHOBECHS.
Hacepiuennslii nap, TeMrepaTypHasi 3aBUCUMOCTb JaBJ€HUSI HAChIIEHHOro napa. Kpuruueckas
TOYKa, KPUTUYECKOE COCTOSIHME BEILECTBA, €ro OCOOCHHOCTH. BBIBOJI M aHanu3 ypaBHEHUs
Knaneiipona. 3aBUCUMOCTb TEMIIEPATyphl IUIABJICHUS OT BHEIIHETO JABJICHUS, UHTETPUPOBAHUE
ypaBHeHusa Kuaneilipona aisi paBHOBECHs] TBEpIOE TEJO - KUAKOCTb. PaBHOBecus C ra3oBoi
dazoii, ypaBHenue Knanelipona-Knay3uyca, BBIBOJ U HHTETPUPOBAHKE YPABHEHUS JIJIsl OMTUCAHUS
JUHUM HcnapeHus W cyOJMMaluu, HCIosib3yeMble nomnymieHus. OmnpeneneHue KOOpIAHWHAT
TPOWHON TOYKH.

2.2. OmpeneneHue TEePMOJAMHAMHUYECKUX (QYHKIMNA Tporecca (a3oBOro mnepexoja.
ITpumenenue ypaBHenus Knaneiipona-Knaysuyca nis pacuera H3MEHEHHsI TEPMOJUHAMHYECKHUX
¢byHKIM npu ¢$a3zoBBIX MpPEBpallCHUAX. B3anMOCBS3b SHTANBNUN IUIABIIEHUS, HCIAPEHUS U
BO3IOHKH B TPOMHOH TOYKE. DMIUPUYECKOE NTpaBuio TpyToHa.

Paspnen 3. TepmoanHaMu4yeckasi TeOpHsi pacCTBOPOB.

3.1. OcHOBBI TEpMOJAMHAMUKH pacTBOpoB. llapuuanbHble MOJIBHBIE BEJINYUHBI.
Knaccudukanuu pactopos. [lapuuanshbeie MosisipHble BelWYUHbL. Y paBHeHUs ['nb0ca-/{rorema
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(BbIBOA M aHanu3). MeToabl ONpeAereHHs MapUMalIbHBIX MOJSIPHBIX BEIMYMH (METOJ
KacaTeNbHBIX M METOJ OTpe3KOB). OTHOCUTENbHBIE MapIHUAIbHBIE MOJISIPHBIE BEJIUYHMHBI
(mapuuanbHble MOJIIpHbIE QYHKIMM cMeleHus ). TepmoanHaMuueckue GyHKIUU CMEIIEHUS.

3.2. TepmoauHaMU4ECKOE ONMCAHUE UICAIbHBIX U HENJEAIbHBIX pacTBOPOB. M ieanbHble
(coBepIIeHHBIE) pacTBOpbl. XMMHUYECKMH IMOTEHLMANl KOMIIOHEHTa WHJEaIbHOIO pacTBOpA.
TepmoanHaMudeckne GyHKIIMKA CMELICHUS U1 HJIealIbHBIX pacTBOpOB. PaBHOBecHe "neanbHbIi
pacTBop-miap", 3akoH Paynsa, rpaduueckas wuHTeprnperanus 3akoHa Paymsa. IlpemenbHo
pa30aBiIEHHbIE pacTBOPBI, 3aKOH ['eHpu. Y paBHEHHE XMMUYECKOI0 TIOTEHIIMAJIA AJIsl pACTBOPUTENS
U pacTBOpPEHHOro BellecTBa. HeuneanbHble (peajbHbIE) pPAcTBOPBI, IOJOXKHUTEIbHBIE U
OTpULIATENIbHBIE OTKJIOHEHUs OT HjaeanbHOCTH (0T 3akoHa Payns). CtanmapTHbIE COCTOSHUS
KOMIIOHEHTOB pacTtBopa. CUMMeTpu4Hass M HECUMMETPUYHAs CHUCTEMBl cpaBHeHUs. Pacuer
AaKTUBHOCTEH W pPalMOHAIBHBIX KOI()(UIIMEHTOB AaKTHUBHOCTH KOMIIOHEHTOB pacTBOpA.
TepmoauHaMuyeckue (GYHKUMU CMEIIEHUS JUIsI HEMJIEAIbHBIX pacTBOPOB. 3aBHCHUMOCThb
AKTUBHOCTH U K03(ppHILIMEeHTa aKTUBHOCTH KOMIIOHEHTA OT TEMIIEPATypPhl U JaBJICHHUS.

3.3. KosuraTuBHble cBOIMCTBA pa30aBiICHHBIX PACTBOPOB HEJIETYYHMX BEILECTB B JIETYUEM
pactBopuTtene. KosuratuBHble CBOICTBa pa30aBlIEHHBIX PAaCTBOPOB HENETYYMX BELIECTB B
JETy4YuX pACTBOPUTENAX (MOHM)KEHUE JaBJICHUs HACBIIIEHHOTO Ilapa pacTBOPUTENs Hal
PacTBOPOM IO CPAaBHEHUIO C UNCTHIM PACTBOPUTENIEM, ITOBBIILICHNE TEMIIEPATYPbI Hauajla KUIIEHUS
U IOHWXEHHE TeMIlepaTypbl Hauyajla OTBEpAECBAHUS PACTBOPOB, OCMOTHYECKOE [JaBJICHUE).
O0y/IMocKonuYecKass M KPUOCKONMYECKas KOHCTAaHThl pacTBOpHUTENs. BpIBoJ ypaBHeHUS,
CBS3BIBAIOILEIO NIOHMKEHUE TEMIIEpaTypbl Haudajaa OTBEPIAEBAHUSA C KOHLEHTPALMEH PacTBOpA.
OcmMmoc, ocMoTHUYECKOE JaBiieHHEe, 00paTHBIM ocMoc. Mcnonab30BaHne KOJUIMTATUBHBIX CBOMCTB
JUIsL ONPENEJICHNs MOJIIPHOW MAacChl, CTENEHW JAHUCCOLMALMM WIM CTEIEHM acCOLMALAU
PacTBOPEHHOTO BELLIECTBA.

Pa3nea 4. ®a3oBbie paBHOBECHS B MHOTOKOMIIOHEHTHBIX CHCTEMaX.

4.1. PaBHOBecHE KUIKUN PACTBOP - HACBILLEHHBIN 11ap» B ABYXKOMIIOHEHTHBIX CUCTEMAX.
JlnarpamMmsl «IaBJI€HHE-COCTAB)», «TEMIIEpaTypa-coCTaBy, «COCTAaB Napa-CoCTaB KUIAKOCTU» IS
UJCalbHbIX U HEUJeaIbHbIX pacTBOpoB. [IpuMeHeHune npaBuia ga3 K UCCIEAOBAHUIO IUATPAMM.
3akonbl I'n60ca-KonoBanoBa. AseoTponusi, TEpMOJUHAMUYECKOE YCIOBHE TOYKU a3eo0Tpora.
[TpaBmiio pblyara. PU3MKO-XMMHUYECKHE OCHOBBI pa3[eJIeHUs >KUIKUX CMeceil MeToaamMu
HEPeroHKu U peKTH(UKaLuu.

4.2. PaBHOBecUE «KHJIKOCTb-TBEP/IO€» B JBYXKOMIIOHEHTHBIX CHUCTEMax. TepMHUECKU
AQHAJIN3, KPUBBIE OXJIAXKJEHUS, NOCTPOCHHUE IUArpaMmbl IIJIaBKOCTH IO KPHUBBIM OXJIAXKICHUS.
CucreMbl C OrpaHMYEHHON W HEOrPAaHUYEHHON pPacTBOPHUMOCTHIO KOMIIOHEHTOB B TBEPJIOM
cocrosgHuu. W3zomopdusm. Tumbsl TBepAasIX pacTBOpoB. JlMarpamMmbl IMIaBKOCTH H30MOP(HHO
KPUCTAIM3YIOIIMUXCS  BemlecTB. JlmarpamMmbl  IJIaBKOCTHM  CUCTEM € OrpaHUYEHHOMN
pacTBOPUMOCTBIO B TBEPAOM COCTOSIHUM. OBTEKTHYECKOE M IEPUTEKTUYECKOE DPABHOBECHS.
Omnpenenenue cocraBa 3BTEKTUYECKOHW JKMJIKOCTH IIOCTPOEHHEM TpEyroibHMKa TaMMaHa.
[Tpumenenue npasuia a3 ['n66ca k uccaenoBanuio (ha3oBbIX paBHOBECHI.

Paspnen 5. PacTBopHBI 3JIEKTPOJIUTOB.

5.1 PacTBOpBI 2JEKTPOIUTOB B CTATUYECKUX YCIOBHUAX. TE€PMOAMHAMHUECKOE ONHCAHUE
CBOMCTB pacTBOPOB DJIEKTPOJUTOB. AKTUBHOCTU U KO3(PPUIIMEHTH aKTUBHOCTU 3JIEKTPOJIUTA U
HOHOB B pacTBOpe, CpeIHHE MOHHbIE KOI((UIMEHTh aKTUBHOCTU. CBSA3b aKTUBHOCTH
AIIEKTPOJINTA CO CPEAHEN MOHHON aKTHUBHOCTHIO M KOHIIEHTpalMen anekrponuta. MoHHas cuna
pactBopa. [IpaBuiio noHHOH cuibl. OCHOBHBIE ITOJIOKEHMSI DJIEKTPOCTATUYECKON TEOPUH CHIIBHBIX
anekTponuToB Jlebas-Xrokkensa. IlpemenvHbiii 3akoH JleOas-XrIOKKens, BTOPOE € TPEThE
npuOJIMKEHUS TEOPUH, rpauuecKoe MpeICTaBIeHNe STUX 3aBUCHMOCTEH.

5.2. PacTBOpHI JIEKTPOIUTOB B JUHAMUYECKHUX YCIOBUAX. [I[pOBOTHUKYM 2IEKTPUUECKOTO
toka I u Il pona, noHHas U 37IEKTPOHHAs TPOBOJUMOCTD. Y I€JIbHAs1, MOJIIpHAsl U SKBUBAJICHTHAS
AIIEKTPUYECKUE POBOUMOCTH, B3aUMOCBSI3b MEX /1y HUMU. 3aBUCUMOCTb YAECIBbHON U MOJISIPHOMN
IIEKTPUYECKON MPOBOJUMOCTEN OT KOHIIEHTpALMH, TEMIIEPATypbl U MPUPOABI PACTBOPHUTES.
CkopocTh M TOJBUKHOCTH (a0COJIOTHAsE CKOPOCTh IBHKEHHSI) MOHOB. 3aKOH HE3aBHUCHMOIO
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nBUKeHUsT MoHOB (3akoH Konbpayma). [IpeaenbHble MOJSIpHBIE 3JEKTPOINPOBOAHOCTH HMOHOB.
OcradeTHbId MEXaHU3M TMEPEeHOCca IEKTPUYECTBA MOHAMH THUAPOKCOHHS M THApOKcHia. Yucna
MIEPEHOCA MOHOB. DJIEKTPONPOBOJHOCTh PACTBOPOB CHIIBHBIX AJIEKTPOJIUTOB, YPABHEHUE KOPHS
kBagpatHoro (ypaBHeHue Koubpaymia). IlpumeHeHue TEOpUM CHIIBHBIX SJIEKTPOJIUTOB st
OOBsICHEHUSI  DJJEKTPO(OPETUYECKOT0 U pelakcallMOHHOro  3(G(}EeKTOB  CHIKEHUS
ANEKTPONPOBOJHOCTU. BilMsiHME T1OJ€l BBICOKOW HANPSKEHHOCTH M BBICOKOM YacCTOThI
MIEPEMEHHOTO  TOKAa  HAa  AJIEKTPONPOBOAHOCTH  PACTBOPOB.  METOAMKH  M3MEpPEHUs
ANEKTPONPOBOAHOCTU. KOHIyKTOMETpHUECKOE ONPEIEICHIE CTENEHU U KOHCTAHTBI TUCCOIUAIIUN
CIa0bIX D3JIEKTPOJIUTOB, TEIUIOTHI, SHTPONUU M SHepruum ['mbbca mpomecca auccoLUalny,
PacTBOPUMOCTU MAJIOPACTBOPUMBIX COCTUHEHUMN.

Pa3znes 6. JiekTpoxumMmuuyecKue CUCTEMBbI (Lernn).

6.1 DOJIC wu »BAeKTpoJIHbIE NOTCHIMAIbL. DJIEKTPOXUMHUYECKHE CHUCTEMbI (1IETH).
Bo3HukHOBEeHHME cKayka MOTEHIIMAa HA rpaHulle pazzaena npoBogHukoB I u Il poxa. JIBoliHoM
AIIEKTPUYCCKUH CIOW. DIEKTPOXUMHUYECKHI TOTEHIMaN, TadbBaHU-TIoTeHIMan. OOpaTumbie
AMEKTPOABl U OOpaTUMBbIE AJIEKTPOXUMUYECKUE LEMU (3IEMEHThI). DJEeKTPOABIDKYILAs CHJIa
raJbBaHUYECKOTO DJIEMEHTA, YCJIOBHBIM 3JICKTPOJIHBIN MOTEHIMAN (MOTEHLIMAT B BOIOPOJIHOM
mikane). Cea3p D/IC raapbBaHUYECKOW IENU C 3JIEKTPOAHBIMU MOTeHIManaMu. [IpaBuno 3HaKkoB
OJIC 1 31eKTpOAHBIX MOTCHIMANIOB. TepMOIUHAMUYECKAs TEOpHUs TaJTbBAHHMYECKUX SIBJICHUU.
BeiBog u ananu3 ypaBHenust HepHcra, Bbipaxkaromiero 3aBucumoctb JJIC rajbBaHUYECKOTO
AJIEeMEHTa OT AaKTUBHOCTEH KOMIIOHEHTOB JJIEKTPOAHOM peakiuu. YpaBHeHue [ubOca-
['enbMronbia Juist 31€KTPOXUMHUUYECKUX cUCTEM. 3aBUCUMOCTh DJIC ranbBaHMYECKOro 3J€MEHTa
oT Temmneparypsl. Knaccudukaius 37eKTpo10B: 3JIEKTPOAbl IEPBOTO U BTOPOTO POJIa, Ta30BHIE,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE. YpaBHeHHE HepHcra 11 moTeHuMalia 3JeKTPOJIOB BCEX
BU/JIOB.

6.2. Tl'anpBaHuveckue »3JeMEHThl. THUMNbl TadbBaHUYECKUX SJIEMEHTOB: XHUMHYECKHE,
KOHIICHTPAIMOHHBIE, C TepeHocoM, 0e3 mepeHoca. Auddy3noHHBIH TOTEHIHUAN, MEXaHH3M
BO3HUKHOBEHHUS U METOJBI €r0 yCTpaHEeHHs (CBEICHHUS K MUHUMAIbHON BelHuYMHE). MeToanka
m3mepennss OJIC W 2IEKTPOAHBIX TMOTECHIMAJIOB. [IpuMeHeHne MOTEHIUOMETPUU ISt
ONpeNeNICHUsT TEPMOJMHAMUUYECKUX XapaKTEPUCTUK XUMHYECKUX PpEaKIUi, MPOTEKAIIHNX B
raJbBaHUYECKON 1T, KOHCTAHT XMMHUYECKOTO PAaBHOBECHsS, aKTUBHOCTEH U KOIPPHUIIMEHTOB
AKTUBHOCTH 3JIEKTPOJIUTOB, pH pacTBOpOB, MpOU3BEAEHUS PACTBOPUMOCTH MaJOpPaCTBOPUMBIX
COEMHEHNN. XMMHYECKHE HCTOUHUKHU TOKA.

Pa3nes 7. XuMnyeckas KHHETHKA.

7.1. ®opmanbHas KuUHETHKAa. TepMoanHaMuyecKkas BO3MOXKHOCTb IIpoLecca M €ro
IpaKTH4ecKasi (KMHETHYEeCKasl) OCYIIEeCTBUMOCTh. [Ipeamer M 3agaum XMMHMUYECKON KHHETHKU.
OcHOBHBIE OHATUS (OPMATTBHONW KMHETHKH: CKOPOCTh XUMHUECKOHW peaKIy, MOJIEKYISPHOCTb,
yacTHBIM W oOuwmil mnopsiaok. OCHOBHOM MOCTyJaT XMMHUYECKOM KHUHETHKH, KHHETUYECKOe
YPaBHEHHE CKOpOCTH peakuuu. KoHCTaHTa CKOpPOCTM XHMHUYECKOM PpEaklMM, pa3MEpHOCThb
KOHCTaHTBl CKOPOCTH. MeToapl OmpelneneHuss CKOpPOCTed XMMHYECKMX peakumii. IIpocteie
(o7eMeHTapHbIe) W CIOXKHBIE peakiuu. KuHeTnka npocTbiX M (OPMAIBHO MPOCTHIX
OJIHOCTOPOHHHX TOMOTEHHBIX peakiuil. Peaknnum mepBOoro, BTOPOTO M TPETHETO IMOPSIKOB.
Juddepenumanbaas 1 HHTETpaibHas GOPMbI KHHETUUECKUX YPAaBHEHHH, KHHETUYECKHE KPUBBIE.
JInHeliHOE MpeACTaBlIeHNE KMHETUYECKUX KPUBBIX JUISl PEAKIUKA PA3IMYHBIX MOPSAKOB. Bpems
nojynpeBpaimieHus. Peakuuu HyneBoro mopsaka. Merox u30biTka (m3omsuuu) OcTBanbia
oTpesieNieHUs] YacTHBIX IOPSIKOB IO COOTBETCTBYIOIIEMY peareHTy. Juddepenuunanbubie u
UHTErPAJIBHBIE METOJBl OIPENCICHUs IOpsAAKAa peakuuu. Pas3inuue KOHLEHTPAUMOHHOTO U
BPEMEHHOT0 NOPAAKOB. CloKHbIe peakund. [[puHINI HE3aBUCUMOT0 TPOTEKaHUS AJIEMEHTAPHBIX
peakuuii. OOpaTHUMble W TapajulelbHble peakuuu mepBoro mnopsaka. JuddepeHuunanbheie
YPaBHEHUS, OITMCHIBAIOIINE CKOPOCTH ITUX PEAKIUH, UX UHTErpupoBaHue. KnHeTnueckue KpruBble
JUIsL KaKI0To M3 pearupyronmx Beniects. IlocnenosarensHslie peakunn 1-ro nopsaka. Cucrema
muddepeHIMaTbHBIX ypaBHEHUM, OINUCHIBAIOIIMX KHHETUKY TIOCJTEI0BAaTENbHBIX PpPEaKIUi.
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Kunetnueckue ypaBHEHHsI U KMHETHUECKHE KPHMBBIE JUIsl BCEX YYAaCTHHKOB peakuuu. Bpems
JOCTUXKEHUSI MaKCUMaJIbHONM KOHLEHTPAllMM IPOMEXYTOUYHOTO BEUIECTBA. 3aBUCUMOCTH
MaKCUMaJIbHOM KOHIIEHTPALMK MPOMEXYTOYHOIO BEUIECTBA OT COOTHOIIEHUS KOHCTaHT
CKOpOCTEW OTACIIBHBIX CTAJUN ITOCIIEN0BATEIbHOM peakiuu. [I[puHINI TUMUTUPYIOIIEH CTaauu
MOCJIEIOBATEIbHON ~ XUMHYEeCKOM  peakiuu.  CTalMOHapHBIA  pEXUM  IPOTEKAHHUSA
[OCJIEI0BATENbHBIX PEAKIMI. MeToa KBa3uCcTallMOHAPHBIX KOHLEHTPALU, 00J1aCTh IPUMEHEHUS.
BnusiHue temmeparypbl Ha CKOPOCTh XMMHUYECKOW peakluH, NpulnmkeHHoe mnpaBuio Bant-
Fodda. YpaBuenue Appenuyca B quddepeHnaabHol 1 UHTerpaabHoi Gopme. DddexkTuBHas
SHEPIusl aKTHUBAalUU U MPEAIKCIIOHEHUIUAIbHBII MHOXHTENb, METOAbl HX OIpPEACIICHUS U3
AKCIIEPUMEHTAJIbHBIX IaHHBIX.

7.2. Teopun XUMHYECKOW KUHETUKH. Teopus akTuBHBIX (OuHapHBIX) coynapenuii (TAC).
CkopocTh peakIMM KaK YHCIO CTOJIKHOBEHMHM AKTHBHBIX MOJIEKYJ] B €AMHMIY BpPEMEHHU.
Koncranra ckopoctu 6umosexynsipHoi peakiuu. Ou3ndeckuii CMbICI MPEeIdKCIIOHEHIINATIBHOTO
MHOJKUTENSI M DHEPrMM aKTUBALMU B paMKax TEOPUHM AKTUBHBIX coyaapeHuil. Crepuyeckuit
dakTop, HEOOXOAUMOCTh €ro BBEACHMS B KMHETHYECKOE YpaBHEHHE peakiuu. J[OCTOMHCTBA U
HEJ0CTaTKU TEOPUH aKTUBHBIX COyAapeHuil. MexaHnu3M MOHOMOJIEKYJISPHBIX Fa30BbIX pEaKIUN B
pamkax TAC, cxema Jlungemana. JcronkoBaHue DpUYMH  M3MEHEHMsI  IOpsAJKa
MOHOMOJIEKYJIIDHOM peakuuu INpU W3MEHEHUHW JaBJICHHs. Teopus NEpexXOAHOr0 COCTOSHUS
(axtuBupoBanHoro komiuiekca) (TIIC umu TAK). OcHoBubie nonoxenust TIIC, kunernyeckas
cxema peakuud. [IoBepXHOCTh MOTEHIMAIBHON SHEPIUH, KOOPAMHATA PEAKLUH, IIyTh PEAKLUU.
AKTHBUPOBaHHBIA KOMIUIEKC M €T0 CBOMCTBA, UICTUHHAS YHEPrus akTuBauuu. CKOpPOCTbh peakluu
— CKOpOCTb paclaja aKTUBUPOBAHHOIO KOMIUIEKCa (CKOPOCTb €ro IPOXOXKICHUS 4Yepes
noreHIManbHbIN Oapbep). KBasurepmoaunamuueckas ¢opma ypaBHenus TIIC, sHTambnus u
DHTPOIUSl AKTHBALWH, TPAHCMHUCCUOHHBIN KOd(pQuuueHT. CBs3b SHTATBINH AKTUBAIMH C
3¢ pexTUBHON (IKCTIEPUMEHTAILHOMN ) YHEPTUel aKTUBAITUH.

7.3. ®oTOoXUMHUYECKHE U LIETHbIE peakuuu. POTOXMMHUYECKUE PEAKIUH, NTEPBUUYHBIE U
BTOpUYHBIE (oToXxuMHUeckue mpoueccel. Poroaucconuanuss u (oronus. Poroduznyeckue
(1e3aKTUBAIIMOHHBIE) IPOLECCH IPU TMOIJIOIEHUH U3IydeHUsl. 3aKoHbl (poToxumuu: I'porryca-
Hpenepa u Ditnmreiina-llItapka. KBanToBsiii Bbixoa. KuHeTnka nmponeccoB, MPOUCXOASAIINX C
ydgactueM  (GoToBO30OYyX AeHHBIX Moyiekyd. CencubOunuzatopel, CeHCHOMIN3UPOBAHHBIC
doroxummuueckue peakuuu. OCHOBHbIE PA3IUUUs peakuil ¢ GOTOXUMUYECKUM M TEPMUUECKUM
uHUIMpoBaHueM. @oTtoxuMuyeckue npoueccsl B armocepe, porocuntes. LlenHsie peakuuu.
[Tpumeps! peakiuii, MPOTEKAIOUIUX MO LEMHOMY MexaHu3My. OCOOEHHOCTH U OCHOBHBIE CTaJIUU
LENHBIX peakiuil. MexaHu3Mbl 3apoXIEHUs, pa3BUTUS W O0OpbiBa 1Henel. JIluHeWHbI u
KBaJpaTUYHBIA OOpBIB Ieneld. 3BEeHO Lenu, JAIuHa 1enu. Hepa3BeTBieHHbIE U pa3BETBIECHHBIE
nenHele peakuuu. KuHeTnka Hepa3BETBIEHHBIX LENHBIX peakuuidl. CTraguu pa3BETBICHHON
LEMHO peakiuu. BeposTHOCTH 00pbIBa M pa3BeTBICHNUS LieNH. Pa3BUTHE pa3BEeTBIEHHBIX IIETTHBIX
peakuuMii BO BPEMEHH, CTAllMOHAPHBIM M HECTALMOHAPHBIM PEXKUMbI TEUEHHUS PpPEaKIHHU.
IIpenenbHble  SBICHUSA B  Pa3sBETBIEHHBIX peakuusaX. HMWKHUA M BEepXHUH Ipenelnsl
BOCIJIaMEHEeHUs (B3pbIBa) LieMHON peakiuu. [lomyocTpoB BocmiaMeHeHusl.

Pasznea 8. Karanms.

I'omoreHHslii M rereporeHHbI KaTanu3. ABTokaTanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJIUTHUYECKUX peakuuil. BiausHue karanmzaTtopa Ha TEPMOJMHAMUYECKHE U KUHETHUYECKUE
XapaKTepUCTHUKU  XUMHUYEeCKMX  peakuuidl.  CeleKTHMBHOCTh  JIEHCTBUS  KaTaJlM3aTopa.
Karanutnueckass akTUBHOCTb, YyJEJIbHAs KaTaJIUTUYECKas aKTUBHOCTb. | OMOTEHHBIN KaTaiuus.
CIATHBI M pa3/iesIbHBII MEXAHU3Mbl KaTaIUTUYECKUX PEaKIUi, SJHEPreTHUYECKUE JHarpaMMbl
B3aMMO/ICHCTBHS PEareHToB ¢ KaTamuzaTopoM. O0muil u cnennuduyeckuii KuCIOTHO-OCHOBHBIH
katanu3. O¢(deKTuBHAsE KOHCTaHTa CKOPOCTH peaklWH, KaTalM3UpyeMOH BeIeCTBaMU C
KHCIIOTHO-OCHOBHBIMU ~ CBoOiicTBamMM. KaranuTudeckue KOHCTaHTBI CKOPOCTH — PEaKIIMH.
I'ereporennsiii karanus. CKOpOCTh reTepOreHHO-KaTaJIUTUYECKON peaKIMK. TUIIbI FeTEpOreHHBIX
KaTaJIn3aToOpoB. 3aKOH JAEHUCTBYIOUIMX MOBepxHOcTe. Ponb ancopbumm B TreTeporeHHOM
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nporecce. KnuHeTHka reTeporeHHO-KaTaIUTUYECKUX PEaKLni, He JTUMUTHPYEMBIX TUQy3HeH.
OtpaBieHue KaTajlin3aTopos.

4. O0beM y4eOHOM JUCHUIIMHBI

Beero Cemectp
. 5 6
Bun yueOHol paboThl Axan Axan Aran
3E 3E 3E
q. q. q.
OO01mast TpyA0€MKOCTh TUCIUATLITHBI 14 504 7 252 7 252
i‘:;ﬁ:“a” paora —aymuropHele | go. | 197 | 267 | 96 | 267 | 96
Jlexumu 1,78 64 0,89 32 0,89 32
[TpakTuueckue 3arstus (I13) 1,78 64 0,89 32 0,89 32
Jlaboparopusie padboTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas pa6oTa 240 2,33 120 2,33 120
[ToaroToBka K J1abopaTopHBIM padoTaM 120 60 60
KonTakTHas camocTosTenpHas pabora 4,66 - - -
CaMOCTOATENLHOE U3YYEeHHE paII)%ZIGJIOB 333 333
120 60 60
JUCIATUTHHBI
Buabi koHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KoHtakTHass pabota — MPOMEXKYTOYHAs 0.8 0.4 0.4
aTTecTanus 2 1 1
[ToaroroBka K SK3aMEeHY 71,2 35,6 35,6
By MTOroBOro KOHTpoOJIA: JK3aMeH JK3aMeH
Beero - Cemectp -
Bun yae6HO# paboTh Actp. Actp. Acp.
3E 3E 3E
q. q, q,
OO6mmast TpyA0€MKOCTh TUCITUTLIMHBI 14 378 7 189 7 189
i‘:{*ﬁﬁ“aﬂ pabora —aymiTopuble | 5o | 40 | 267 | 72 | 267 | 72
Jlexuuu 1,78 48 0,89 24 0,89 24
[TpakTaeckue 3arstas (I13) 1,78 48 0,89 24 0,89 24
JlaboparopHbie padboTs (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHas padora 180 3,33 90 3,33 90
[ToarotoBka k 1abopaTopHbIM paboTam 90 45 45
KoHTakTHas camocTosTelIbHas paboTa 4,66 - - -
CaMoCTOSATENEHOE H3ydEeHHE pali)’;)IeJ'IOB 333 333
JUCIATUTHHBI %0 45 45
Buabi koHTpOJIA:
Jx3amen 2 | 54 | 1 | 21 | 1 | 27
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K 5] —

OHTaKTHas paboTa — MPOMEKYTOUHas 06 03 03
aTTecTalus 2 1 1
[ToaroToBka K 3K3aMeHy 53,4 26,7 26,7
Bua uToroBoro KOHTpoOJIA: IK3aMeH IK3aMeH

AHHOTaI U padoyeil MPOrpaMMspl AU CHUILIMHBI
«Kosnonanas xumus»

1 Heap nucuMninHbl — npuodpeTeHre oO0ydyarouMmucs 0a30BbIX 3HAHUN B 00J1ACTH
TEPMOJIMHAMUKU MTOBEPXHOCTHBIX SIBJICHUM U CBOMCTB IUCIIEPCHBIX CUCTEM U TOJyYeHUE YMEHUN
B YaCTU MCHOJIb30BAHUS 3TUX 3HAHUW MpPU MCCIECIOBAHWU, NPOCKTUPOBAHMM U CO3J1aHUU
pEATbHBIX CUCTEM, SIBIISIOIIUXCS B OOJBITUHCTBE CIy4acB JUCIICPCHBIMHU.

2 B pe3yabTaTe H3yYeHHUs TUCHHUILUIUHBI 00yYAIOIIUICA T0JIKEH

Obnadamys cleAyOMKUMI KOMIIETCHIUSAMHU ¥ WHAUKATOPAMH UX JTOCTH)KCHUS:

OIIK-1.4, OIIK-1.8, OIIK-1.11.

3nams:

- IPU3HAKH 0OBEKTOB KOJUTOMIHOM XUMUU U UX KJIacCU(UKAIIHIO.

- OCHOBHBIC TIOHSATHSI U COOTHOIICHHS TEPMOJUHAMHUKUA TOBEPXHOCTHBIX SIBICHHI
(TepMOIMHAMUKA TOBEPXHOCTHOTO CJOS; aJre3usi, CMauMBaHWE W pACTEKaHUE >KHUIKOCTEH;
JUCIIEPCHOCTh U TEPMOAMHAMMYECKHE CBOMCTBA TE€J; aJICOPOIMs ra30B U MapoB, ajcopOuus u3
PacTBOpPOB).

- OCHOBHBIE TeopHH (pU3UIECKON aacopOInu.

- OCHOBHBIE NPEJACTABICHHUS O CTPOCHUHU JBOMHOTO 3JIEKTPUUYECKOIO CIIOS; MPUPOLY
AIEKTPOKUHETUYECKOTO MOTEHIAIA; OCHOBHBIE 3JIEKTPOKHHETUYECKUE SIBJICHUS.

- yCIOBHMS TNpPUMEHMMOCTH 3akoHa CToOkca; 3akoH OWHITEHHa — (CMOJIyXOBCKOIO,
ruIcoMerpuueckoe ypasHenue Jlamnaca.

- OpUPOAY CEIMMEHTAIMOHHOW M arperaTMBHON YCTOWYMBOCTH; OCHOBHBIE CBOWCTBA
pactBopoB [IAB kak nuoduibHBIX cUCTEM; OCHOBHBIE TIoyioxkeHus1 Teopun [IJIDO; npuunuel u
O0COOCHHOCTH OBICTPON U MEIJIEHHOW KOArymnsiuu, KOHIIEHTPAIMOHHON M HEeHTpaIu3aiuoHHON
KOAryJISILUH.

- TUNBI CTPYKTYP, BO3HUKAIOIIME B JUCIEPCHBIX CHUCTEMAX, MPHUYMHBI M YCJIOBHUS HX
o0pa3oBaHus; KJIacCU(PUKAIUIO AUCTIEPCHBIX CUCTEM IO UX PEOJIOTHYECKUM CBOWCTBAM.

Ymems:

- pacCUUTHIBATh TAPAMETPhI, KOTOPHIMU XapaKTEPU3yIOT TUCTIEPCHOCTD.

- TPOBOJUTH PACYEThl C HMCIOJb30BAHUEM OCHOBHBIX COOTHOIICHHH TEPMOIAMHAMUKH
MMOBEPXHOCTHBIX SIBJICHHM.

- pacCUUTHIBaTh OCHOBHBIE XapAKTEPUCTUKU MOPUCTON CTPYKTYPHI.

- pacCuMTHIBaTh BEIWYMHY DJEKTPOKMHETHUYECKOTO0 TMOTEHIMada 1O JaHHBIM
3NIEKTPOOCMOca U 3J1eKTpodopesa.

- paccuuThIBATh UHTETPAIbHYIO U AU epeHIInaTbHYI0 KPUBBIE PACIIPEACIICHUS] YaCTHUII
10 pa3Mepam.

- PacCUMTHIBaTh M AHATM3UPOBATH MOTEHIIMATLHBIE KPUBBIE MAPHOTO B3aWMOCHCTBUS
YacTHII.

- PacCUUTHIBATh U U3MEPSATDH BSI3KOCTH TUCIIEPCHBIX CHCTEM.

Braoemy:

- MPEJICTABIICHUSIMH O POJIM MIOBEPXHOCTHBIX SIBICHUN U JUCTIEPCHBIX CHCTEM B TEXHHUKE U
IIPUPOJIE.

- METO/IaM{ U3MEPEHHS TOBEPXHOCTHOTO HATSHKEHUS, KPAaeBOro yrJa.

- 3HAHUSIMH O METOJIaX U3MEPEHHUS aJICOPOITNH U yIeTbHON MOBEPXHOCTH.

- 3HAHUSAMH 00 YCJIOBHUSX MPUMEHUMOCTH ypaBHeHUs [ enbmronbiia — CMOIIyXOBCKOTO;

- METOJaMU ONpPEIETICHUS FNEKTPOKMHETUYECKOTO MOTEHIMAA.
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- METOJIOM CEIMMEHTAIMOHHOTO aHAJIN3a.

- METOJIaMHU OTIPEJIeNIEHUS] KPUTHUECKOM KOHIICHTPALUU MHLIEII000pa30BaHus;

- METOJaMU UCCJIEA0BaHUS KUHETUKU KOAryJIsILHH.

- METO/IaMU U3MEPEHUS U aHAIM3a KPUBBIX TEUCHUS.

3 Kpartkoe cogep:xanue JUCHUUILIHHbI

Paznen 1. [Ipenmer u npu3Haku 0OBEKTOB KOJUIOMAHOW xuMuu. KosmougHas xumus -
HayKa O IOBEPXHOCTHBIX SBJICHUSAX M JAUCHEPCHBIX cucTeMax. OCHOBHbIE IOBEPXHOCTHBIE
ABJICHUS: aAre3usi U CMaduBaHHUE, KaWUIAPHOCTb, aAcopOLHUs, 3JIEKTPUUYECKUE SIBJICHUS Ha
MOBEPXHOCTAX M Jp. OCHOBHBbIE NPHU3HAKK JUCIEPCHBIX CHUCTEM - TIETEPOreHHOCTh U
JUCIIEPCHOCTD; IIOBEPXHOCTHAs] DHEPIHsl; KOJIMYECTBEHHBIC XapaKTEPUCTHUKU TUCIEPCHOCTH.
Knaccudukanus gucnepcHbIX CHCTEM [0 arperaTHOMY COCTOSIHHIO AucrepcHod (a3pl u
JcTiepcuoHHOM cpenpl. Knaccugukanus cBoOOIHOIMCIIEPCHBIX CUCTEM IO pa3MepaM 4YacTull U
10 B3aUMOJICUCTBHUIO MKy JUCTICPCUOHHOM Cpeion U AucTiepcHO (a30ii. Posib TOBEpXHOCTHBIX
ABJICHUN M JUCIEPCHBIX CHUCTEM B IPHUPOJE, MPOMBIIUIEHHOCTH M, B YACTHOCTH, XUMHUYECKON
TEXHOJIOTHH.

Pazgen 2. TepMoanHaMuKa MOBEPXHOCTHBIX SIBICHUU.

OO0mas xapakTepUCTUKa MOBEPXHOCTHOW sHepruu. [loBepxHOCTHAs SHEprusi B o0IIeM
ypaBHEHUHU 1-ro U 2-ro Havan TepMoauHaMuKu. [IoBepXHOCTHOE HATSIKEHUE KaK Mepa dHEepruu
['u66ca mexdazHoit moBepxHOCTU. [IOBEpXHOCTHOE HATSHKEHHE - XapaKTEPUCTHUKA MPUPOIBI
comnpukacaronxcs a3 u ux p3aumoaencTBus. CBOMCTBA MOBEPXHOCTEH )KUIKUX U TBEPIIBIX TEJI.
Ypasuenue ['n60ca-I'enbmronba st BHYTPEHHEH yAETbHOM MOBEPXHOCTHON SHEPTUH (TIOTTHON
MIOBEPXHOCTHOM 3Hepruu). 3aBUCUMOCTb JHEPreTHMUYECKUX I1apaMETPOB IOBEPXHOCTH OT
temMriepatypsl. [Iporeccsl caMmonpon3BoJIbHOIO YMEHBIIEHUS IOBEPXHOCTHON SHEPTHUU.

AzcopO1ust ¥ MOBEpXHOCTHOE HaTshHkeHHe. CBSA3b BETMUMHBI aICOPOLIMU C IMapaMeTpaMu
CHUCTeMBI: HW30TEpMa, HW30MUKHA U u3ocTepa anacopoumu. Meron u30bITKOB ['mbOCa.
OynpameHTanbHOe ancopOumonHoe ypaBHeHue [ubOOca. I'mbOcoBckas amcopbums. YactHoe
BbIpaxkeHHe ypaBHeHusi [uO06ca. I[loBEepXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-MHAKTHBHBIC
BEIIECTBA.

AJre3us, CMauyuBaHWE W PAcTeKaHUE KUAKOCTeH. Axare3uss u kore3us. [lpupoma cun
Mex(ha3zHOTO B3auMoieicTBUs. Y paBHenue Jronpe mist padoThl aare3un. CMaunBaHUE U KpaeBOU
yron. 3akoH HOHra. Cs3p paboThl anre3uu ¢ kpaeBbiM yrioMm (ypaBHeHue [lrompe-tOHra).
JInoduneueie 1 1MopoOHBIE TOBEPXHOCTH. MeToabl onmpeneneHus KpaeBblX yriioB. BrusHue
noBepxHOCTHO-akTUBHBIX ~ BemiecTB (ITAB) nHa cmauumBanue. PacTexkanue IKuakocTew.
Koaddumuent pacrexkanus no [Napkuncy. Dddext Mapanronu. MexdazHoe HaTsHKEHHE Ha
TPaHUIE MEXAY B3aMMHO-HACBIIIEHHBIMU JKUJIKOCTAMHU M NpaBuiio AHTOHOBA. [Ipaktuueckoe
3HauEHUE a/IF€3U1, CMAYMBaHUS U PACTECKaHUS.

JlucriepcHOCTh M TepMoauHamMu4deckue cBoiictBa Ten. I[IpaBuno ¢a3z [ubbca wu
JTUCIIEPCHOCTh. BiMsiHNEe KPUBU3HBI MOBEPXHOCTH Ha BHYTPEHHEE JaBJIEHHE Tell (ypaBHEHME
Jlannaca). [ToBepxHOCTHas sHEprust U paBHOBeCHbIE popmbl Tei. [Ipunimn ['n606ca-Kropu. 3akon
Bynsga. Kanumnspueie siBnenus (ypaBHeHue JKiopeHa), UX posib B NMPHUPOJAE U TEXHOJIOTUU.
Metonel onpeneneHus IOBEPXHOCTHOIO HATSHKEHHs. 3aBUCHUMOCTb TE€PMOJMHAMHYECKOMN
pEeaKMOHHOMN CIOCOOHOCTH OT AUcCIIepcHOCTH. Y paBHeHue KenbBuHa. Bnusinue nqucnepcHocTy Ha
pPacTBOPUMOCTb, KOHCTAHTY paBHOBECHS XUMHUECKOW peakiuu, TeMIeparypy ¢a3oBoro
nepexoja.

Iony4yeHue qucniepcHbIX cucteM. MeTo bl JucneprupoBanus. Y paBHenue Pebunnepa s
paboThl aucneprupoBaHus. AACOpOLMOHHOE MOHMKeHHuEe npodyHocTH (dddext Pebunnepa).
['omoreHHass W reTeporeHHass KoHaeHcalus. MertactabuinbHoe cocTostHue. DHeprusi [n66ca
o0pa3oBaHus 3apo/iblilia HOBOM (ha3bl, KpUTHUECKUM paauyc 3apoabliia. J{Be craguu oopazoBaHus
HOBOH (pa3bl. CBsI3b KMHETHMKM 00pa3oBaHMs HOBOHM (ha3bl C IepechlllieHHeM. YIpaBleHHE
JTUCIIEPCHOCTBIO TPU TOMOT€HHOW KOHAeHcauuu. [Ipumepbl monydeHus IUCHEPCHBIX CHCTEM
MeToAaMu (PU3NIYECKON U XMMUYECKON KOHICHCAIUH.
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Paznen 3. Ancopbumonnsie paBHoBecus. Kiaccudukammsi MexaHu3MOB afcopOIuu
(pusmueckas agcopOuusi, xemocopOLus 1 HOHOOOMEHHas ajgcopouust). [Tpupona
ascopOLMOHHBIX cril. OcCOOEHHOCTH cOoCTaBIAIOIINX cuil Ban-nep-Baanbca (opreHTalMOHHBIX,
WHIYKIIMOHHBIX U JUCIIEPCUOHHBIX) IPU a1COpOIMU. Y paBHEHUE ISl TOTEHIIUAILHON YSHEPTUU
B3aUMOJIEHCTBHA aTOMa (MOJIEKYJIbI) C TOBEPXHOCTHIO TEJA.

AJicopOuus ra3oB ¥ NapoB Ha OAHOPOJHOM NOBEPXHOCTU. 3akoH ['eHpu. YpaBHeHue
U30T€PMBbl MOHOMOJIEKYJISIpPHOM ancopbuuu Jlenrmiopa u ero ananus. OnpeseneHue KOHCTaHT
3TOrO ypaBHeHHs (inHeiHas ¢popma ypaBHenus Jlenrmiopa). YpasaHenue @peiinpuxa. Teopus
MOJIMMOJIEKYIISIpHOU azcopOiuu bpynayapa, Ommera, Temnepa (BOT), ypaBHeHHE H30TEpPMBbI
aacopOuuu, ero ananus. Jluneitnas popma ypasaenust BOT u pacuer ero koncrant. Onpenenenue
yAenbHOM noBepxHocTU MeTosioM BOT.

AJicopO111s ra30B ¥ IapoB Ha MOPUCTHIX MaTepuanax. KonnuecTBeHHbIE XapaKTePUCTUKI
HOpHUCThIX MaTepuasioB. IlopucTele Tena KOPIyCKYNISApHOW, KPUCTAUIMYECKOHM u ryOuaToi
CTPYKTYpBI, MeTOABI UX nonydeHus. Knaccudukanus mop no yOMHHHY U €e B3aUMOCBSI3b C
TEOPHUSIMU a1COPOLIHH.

Teopusa KanmuIIpHONM KOHJAEHcanMu. KanuuisipHO-KOHIEHCALIMOHHBIM T'MCTEPE3UC.
Pacuet unTerpansHoit 1 qudQepeHnnanbHoi KpUBBIX paciipeieieHus: oo0bema Iop 1o pa3Mepam.

OcobeHHocTr aacopOUUM Ha MHKPOIOPUCTBIX Marepuanax. [loTeHIuampHas TEopHs
[Tonsau.  AncopOUMOHHBIM — HOTeHIMan.  XapakTepuCcTU4ecKas  KpuBas  aJcOpOLMH.
TemrieparypHasi ”HBapUAaHTHOCTh U a)(UHHOCTH XapaKTEPUCTHUECKUX KpHBBIX. O00OIIEHHOE
ypaBHeHHe Teopuu JyOMHMHAa OOBEMHOrO 3alOJHEHUS MUKPOIIOpP, YacTHBIE CIydau 3TOro
ypaBHeHus (ypaBHeHue JlyOumHuHa-PamgymkeBnda). AacopOuus ra3oB W MapoB B XUMHYECKOU
TEXHOJIOTUH.

AncopOuus MoBEpXHOCTHO-aKTUBHBIX BenlecTB. BnusHue ctpoenus monekyn IIAB Ha
IOBEPXHOCTHYIO ~aKTMBHOCTb, IpaBwio Jlrokimo-Tpay0Ge. 3aBUCMMOCTH IOBEPXHOCTHOIO
HATSDKEHHsI OT COCTaBa pacTBOpa Ipu coOrofeHUM 3akoHa ['eHpu W ypaBHeHus JIeHrmiopa.
VpaBHenue IlIuimkoBckoro.  YpaBHEHMs  COCTOSHUS — ra3000pa3HbIX  IOBEPXHOCTHBIX
(acOpOLMOHHBIX) TJIEHOK. THIIBI MOBEPXHOCTHBIX IUIEHOK U ONpPENEICHUE UX XapaKTEPUCTHK.
Becrl Jlenrmiopa. ®akTopsl, ONpeAessioNie arperaTHoe COCTOSHUE a/ICOPOIIMOHHBIX IICHOK.
Omnpenenenue cTpoeHus acoOpOIMOHHOTIO ClIosl ¥ pa3MepoB Mosiekyn [TAB.

Paznien 4. DnexkTpuyeckue siBIeHUs] Ha TOBEPXHOCTH

JBoitHoit snexkrpuyeckuii cioi (IIC), mexanuszmbl oopazoBanus JIIC. CooTHOIICHHS
MEXy JIEKTPUUYECKUM MOTEHLMAIIOM U OBEPXHOCTHBIM HaTshKeHUEM (ypaBHeHus Jlunmnmana).
DneKTpoKaNnuUISIpHbIE KpUBbIE U onpeenenne napametpoB J13C 1o 3TuM KpUBBIM.

Oo6ume npeacrasienus o Teopusix crpoerus JIC. Teopus ['yu — Uenmena. YpaBHeHue
[Tyaccona-bonpimana nns auddysnoit yactu J19C u ero pemenue. TonmuHa 1uddy3Horo cios
U BIMSHUE Ha Hee pasnyHbIX (PakTopoB. J[BoiHON snexTpuyeckuii cioit no teopun lllrepna,
nepe3apsiaka nosepxHoctu. [Ipumepsr oopazoanus JIIC. Mumenisl u ux CTpoeHue.

Yerbipe BuAa IIEKTPOKMHETUYECKUX SBICHUM. DJIEKTPOKMHETUYECKUH IMOTEHIMAN U
BIUSHUE Ha HEro pasinyHbIXx (akTopoB. YpaBHeHue [enbmrosnbpia-CMOITyXOBCKOTO MAJist
CKOpPOCTH IEpeHoca MpU 3JIEKTpoocMoce U 3MeKTpodopese. IP(heKTrl, He YUUTHIBAEMbIE ITUM
ypaBHeHHEM  (TIOBEPXHOCTHasi  MPOBOJUMOCTb,  DJIEKTPO(POpPETHUECKOE  TOPMOKEHHUE,
penakcaniMoHHbIN 3¢ dekT). [IpakTryeckoe UCToIb30BaHUE ANEKTPOKMHETHUECKUX SBJICHUH.

Pasnen 5. KuHernueckne cBOWCTBA IUCIIEPCHBIX CHCTEM

OCHOBBI CEIUMEHTAIIMOHHOTO aHanu3a. CBA3b CKOPOCTH OCAXKIEHUS 4YacTHUIl C HX
pasmepoMm. Y cioBus cobmoaerus 3akoHa Ctokca. CequMeHTaIMOHHBIA aHATA3 TTOJIHIACTIEPCHBIX
cucteM. KpuBag ceaumentrauuu. KpuBble pacrnpeneneHuss 4acTHL [0  paguycaM.
DKCrepuMEHTaIbHbIE METO/IbI B CEIMMEHTAIIMIOHHOM aHaJIU3E.

MornekyasipHO-KMHETHYECKass npupoga OpoyHOBCKOro JBHkKeHHsA. CBA3b MEXIY
CpeIHEKBaJIpaTUYHBIM CABUIOM 4acTULl U Koddduuuentom auddys3uu (3akoH DUHIITEHHA-
CMOITyXOBCKOT0). OKCIEpUMEHTaJbHas TpOBEpKa 3akoHa ODWHIITEeHHa-CMOIYXOBCKOTO.
CrnenctBus U3 TEOPUH OPOYHOBCKOTO JABUKEHHUSL.
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CenumenTanoHHO-TU(GY3MOHHOE paBHOBECHE, TUIICOMETPUYECKU I 3aKOH.
CenuMeHTallMOHHAs YCTOMUNBOCTD IUCIIEPCHBIX CUCTEM.

Paznen 6. ArperarviBHas yCTOWYMBOCTD U KOAryJIsilUsl IUCIIEPCHBIX CUCTEM

OOmme BONpPOCHl YCTOWYMBOCTH JUCHIEPCHBIX cHcTeM. CelMMEHTAllMOHHAs M
arperatvBHas yCTOWYMBOCTU cucTeM. JInodunpHbie U 1n0poOHbBIE CHCTEMBI: CAMOIIPOU3BOJILHOE
o0pa3oBaHue OJTHUX U HEOOXOIUMOCTh cTabunm3anuu npyrux. Kpurepuii mnopuiabHOCTH ccTeM
o Pebunnepy-1llykuny.

JInopwieHele mucnepcHble cuctembl. Kiaccupukamuss u  oOmias XapaKTEepUCTHKA
MOBEPXHOCTHO-aKTUBHBIX BEIIECTB. TepMOAMHAMHMKA M MEXaHHU3M MHUIEII000pa30BaHuUA.
Crpoenne munenn [TAB. Comrobunusamus. OcHOBHBIE (DaKTOPBI, BIUSIOMINE HA KPUTUYECKYIO
KOHIIeHTpanuto murenooopasoBanus (KKM). Meroast onpenenenuss KKM. [Ipumenenne [TAB.

JInopoOHbIe aucnepcHble cucTeMbl. DaKTOpbl YCTOHYMBOCTU JHOPOOHBIX CHUCTEM.
beicTpas u mennenHas koaryisauus. Kunertuka koarymsauuu no CmonyxoBckomy. OnpeneneHue
CKOPOCTH U BPEMEHH ITOJIOBUHHOW KOAryJISILIMK. 3aBUCUMOCTb YMCJIa YaCTULl PA3HOI'O NOPSAIKA OT
BPEMEHU.

OcHoBuble TONIOKeHHs Teopuu JlepsruHa, Jlanmay, ®epmes, OsepbOeka (IJIDO).
PacknunHuBaromiee JaBJIEHHWE M €r0  COCTaBISIOIIME. OHEPrus  SJIEKTPOCTATUYECKOTO
OTTAJKMBAHUSA NPHU B3aUMOJCHCTBUM ci1a003apsHKEHHBIX MNoBepxHocTed. CHilbl U SHEpPrus
nputspkenusi.  OOliee ypaBHEHUE JUIS DSHEPIUM  B3aUMOJICHCTBUS JUCIEPCHBIX YACTHII.
[ToreHnmanbHBIE KPUBBIE B3aMMOJCHCTBHS YAaCTHIl B MOHOCTAOMIM3WPOBAHHBIX HCIIEPCHBIX
cuctemax. [loreHuuanpHBIE Oapbep W €ro 3aBUCHUMOCTh OT TOJIIUMHBI IU(PY3HOTO CrOA.
Koarynsuust B mepsoM M BTOpoM MuHUMyMax. HelTpanuzanuoHHass M KOHLIEHTpallMOHHAs
koarymsiiusi.  [lopor Owictpoit koarymsuuu. I[lpaBumo Illynene-Tapau. 3akon [lepsruna.
Crabunmszanus JUCIIEPCHBIX CHCTEM BBICOKOMOJEKYIsIpHbIMU coeanHeHusimu (BMC) u ITAB.
MeToapl OYHMCTKM TMPOMBIIUICEHHBIX W OBITOBBIX CTOKOB, OCHOBaHHbIE HAa W3MEHEHUU
arperaTuBHOM U CEIMMEHTALIMOHHON YCTOMYUBOCTH AUCIIEPCHBIX CUCTEM.

Paznen 7. CTpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHUYECKHE CBOMCTBA JIMCIIEPCHBIX
CUCTEM

Tunbel  cTpykTyp, o0Opasymoomuxcs B arperaTMBHO-yCTOWYMBBIX UM arperaTMBHO-
HEYCTOMUYMBBIX JAMCIEPCHBIX cucTemMax. KHUIKOKPUCTAJUIMYECKOE COCTOSHUE arperaTuBHO-
YCTOMYMBBIX IUCIIEPCHBIX CUCTEM.

Bo3HUKHOBEHHE OOBEMHBIX CTPYKTYp B arperaruBHO-HEYCTOMUYMBBIX (JIMO(POOHBIX)
JUCIIEPCHBIX cucTeMax. B3auMocBs3p MeX1y BUIOM MOTEHIMAIBHON KPUBOW B3aUMOJEHCTBUS
yactul (o teopuu JJJIDO) u TMIOM BO3HHUKAIOUIMX CTPYKTYp. KoarynsiroHHO-TUKCOTPOIIHbIE
U KOHJCHCALlMOHHO-KPUCTAJUIM3ALMOHHBIE CTPYKTYpbl. llepexon omHUX CTPyKTyp B Apyrue.
Teopus cTpykTypooOpa3zoBanus (GU3MKO-XUMHUUECKasi MEXaHHKA) KaK OCHOBA MOJIYYSHHST HOBBIX
MaTepUasoB.

Peonornueckuii meron wuccieqoBaHMsl AUCHEPCHBIX cucTteM. OCHOBHBIE TOHATUS U
UJCANbHbIE 3aKOHBl PEOJIOTMH. MOJENINpPOBaHUE PpEOJIOTUYECKUX CBOMCTB Teil. Monens
Maxkcsemna, monens KenpBuna-doiirra, Mmoyiens buarama.

Knaccuukanuss JTUCHIEPCHBIX CHCTEM IO CTPYKTYpPHO-MEXaHHYECKMM CBOMCTBAaM.
Hpl0TOHOBCKHME U HEHBIOTOHOBCKHE KUAKOCTHU. [IceBnomnacTnyeckue u AuiaTaHTHbIE )KUIKOCTH
U TBepaooOpa3Hble Tesa. BA3KOCTh MKUIKMX arperaTMBHO YCTOMUYMBBIX JUCIIEPCHBIX CHUCTEM.
VpaBuenus OuHmrerHa, [llraynunrepa, Mapka-Kyna-XayBuHka. Peosiormueckue cBoicTBa
CTPYKTYPUPOBAHHBIX KUIKOOOPA3HBIX U TBEPIOOOPA3HBIX CUCTEM.

8. 3akntoueHue. [I0BEpXHOCTHBIE SIBIEHUS U JUCHIEPCHBIE CUCTEMBI B XMMUYECKON
TexHosoruu. Komonanas Xumus 1 oxpaHa OKpyKaroLlei cpebl

4 O0bem yueOHOH TUCHMIIINHBI

O0BbeM TUCHUTLINHBI
3E \ Akan. 4. Actp. 4.

Buj yueOHoi1 padoThl
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Oo6mas TPyA0eMKOCTh JMCIHIJIHHBI 5 180 135

KonTtakTHasi pa6oTa — ayJUTOPHBIE 3aHATHSI: 1,79 64,4 48,3
Jlexiun 0,89 32 24
JlabopaTtopusie paboTs (JIP) 0,89 32 24
CamocrosiTesibHas pa6oTa 2,22 80 60
KoHTakTHas camocTosTelbHas paboTa - -
CaMOoCTOsATEIbHOE U3YUYCHHE PA3/ICIIOB IUCIIUTITHHBI 2,22 80 60

(moAroToBKa K J1A00paTOPHBIM paboTam)
Bua konTposs:
9K3aMeH 1,0 36 27

KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIIHS 0,4 0,3
1,0

[ToaroToBKa K 9K3aMeHY. 35,6 26,7

Bua uToroBoro KOHTpoJIf: IK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«MaTteMaTHKa»

1 Heap AUCHMILVIMHBI - (HOPMHPOBAHHE y CTYJCHTOB CHCTEMbl OCHOBHBIX TOHSITHIA,
UCIIONIB3YEMBIX NJISi TIOCTPOEHUSI BaXKHEMIIMX MaTeMaTHYEeCKHX MoJieJel M MaTeMaTHYeCKHUX
METO/IOB JIJIsl OIMCAHUS PA3TMYHBIX XUMHKO-TEXHOJIOTHYECKUX MPOIIECCOB.

2 B pe3yJbTaTe H3y4eHUs! JUCHUILUIMHBI 00YYAIOUIMACS 10JI/KEH:

Obnadamye cneayomUMU KOMIIETEHIIUAMU M HHAMKATOPAMH UX TOCTHUIKECHUS:

OIIK-2.1, OIIK-2.5, OIIK-2.9.

3namo:

- OCHOBBI  JH(PepeHINATHPHOIO U WHTETPATBHOTO HCUYHCICHUSA, U dHepeHInaTbHBIX
YpaBHEHUH;

- MaTeMaTHYeCKUe TEOPUH U METOJIBI, JISKAIINE B OCHOBE MMOCTPOCHHS MAaTEMAaTHIECKUX
MOJICIICH;

- OCHOBBI IPUMEHEHHS MATEMaTHIECKUX MOJIEIel M METOJIOB.

Ymemu:

- BEIOMpATh MaTeMaTHYECKUE METOIBI, TIPUTO/IHBIC ISl PEIICHUs] KOHKPETHOH 3a/1a4H;

- CIOJIB30BAaTh MAaTEMaTHUECKUE MTOHITHS, METOJIbI U MOJEIH JUIsl ONIMCAHUS pa3InYHbIX
IPOLIECCOB;

- BBISIBJIATH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, JIEXKAIlMe B OCHOBE KOHKPETHBIX
IPOLIECCOB;

- HCTOJIb30BAaTh OCHOBHBIE METO/Ibl CTATUCTUYECKONH 00PaOOTKU JAHHBIX;

- IPUMEHSTh MaTEMAaTHYECKHE 3HAHUS Ha MEKAUCIUTUIMHAPHOM YPOBHE.

Braoemy:

- OCHOBaMH (DYHJITaMEHTAJIbHBIX MAaTEMaTHUECKUX TEOPHI U HABBIKAMH HCIIOJIB30BAHUS
MaTeMaTHYeCKOro anmnapara;

- METOJIaMHU CTaTUCTUYECKOM 00paboTKK HH(OPMALINH.

3 Kpartkoe conep:kanue JMCIHUIITHHbI

BBenenue. IIpeamer m Meronbl MaremaTuku. OmnucaHue OCHOBHBIX pPa3lelioB Kypca.
CrpykTypa Kypca U npaBuiia peTHHIOBON CUCTEMBI.

Paznen 1. DiaemenTnhl anredpnl. YucioBble MHOXECTBAa, KOMIUIEKCHBIE YHCIA.
Omnpenenurenu Il u Il mopsaxkoB. BekTopbl: OCHOBHBIE MOHATHS, CKaIIPHOE, BEKTOPHOE U
CMEIIaHHOE TIPOM3BEICHUS BEKTOPOB. AHAIMTHYECKAsh TEOMETPHs: TpsMas Ha IUIOCKOCTH,
kpuBble || mopsaka. MaTpulisl: qeiicTBUS HaJl MaTpHUIIaMu, IPUBEJICHUE K CTYIICHUYATOMY BUIY U
Buny l'aycca. Panr marpunsl. OOparnas matpuna. Teopema Kponekepa-Kamemmu. Pemenue
CHCTEM JIMHEWHBIX airedpanueckux ypaBHeHui. CoOCTBEeHHbIE Yncia U BeKTOpbl. KBagpaTuuHbie

bopMBI.
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Pasnen 2. ®@yukuusi oaHoii mepemeHHoii. Ilpenen d¢ynknuun. HempepbIBHOCTH
¢pynxmuu. Oynkius. CrnocoOsl 3a1anust GyHKIUU. DieMeHTapHble GyHKkuuu. [Ipenen pyHkium
B Touke. OnHocropoHHue mnpezaensl. Ilpexgensl Ha OeckoHeuHOcTH. beckoHedyHO Maible U
O6eckoHeuHO OoublIMe (PYHKIUH, HX CBOMCTBA U B3aMMOCBs3b. OCHOBHBIE TEOPEMBI O MpEJeIax.
[lepBblii 1 BTOpOW 3ameuaTenbHble Npeaensl. HenpepplBHOCTH (YyHKIMM B TOYKE M Ha
npomexytke. CBoiicTBa (yHKIMH, HENPEPHIBHBIX HA OTpe3Kkax. Touku paspeiBa (YHKIMH U UX
KJaccuukanms.

Paznen 3. /AuddepennuanbHoe wucumcienne (GyHKIHU OJHON TepeMEHHOI.
[Tpown3BogHast PyHKIMH, €€ TEOMETPUUSCKUN U MEXaHUUYECKHI CMBICI. Y PaBHEHHS KacaTelIbHON
u Hopmamu. IlpaBuna  auddepenumpoBanus. Tabmuma  OCHOBHBIX — IPOHM3BOJHBIX.
JHuddepenuupyemMocts (GYHKLUU: OINpENEIEHUE, TEOPEMbl O CBSI3M HENPEPbIBHOCTH U
g depeHpyeMocTd (PYHKINH U € CYIIECTBOBaHNEM MTPOU3BOAHON. Juddepenmman GpyHxmm:
ompenenenue, cBoiictBa. I[lpomsBogHas  cioxkHOM  (yHKuMH. OCHOBHBIE  TEOPEMBI
muddepenmanbHoro ucuucinenus: Poms, Jlarpanxka, Komm. [IpaBuno Jlonutans (packpbeiTue
HeomnpeneneHHocTe).  IIpousBogHble  BBICIIMX — HOPSAKOB. MOHOTOHHOCTH  (DYHKIMM:
orpezeieHue, HeoOXOIUMBbIE M JOCTaTOYHBIE YCJIOBUSA. DKCTPEMYM (QYHKIIMM: OIpEIEIICHUE,
HE00XO0/IMMBbIE U JIOCTaTOYHbIE YCIIOBHS. BBINYKIOCTh, BOTHYTOCTh M TOUKHU Iepernda rpagpuka
GyHKIMU: ompeneneHus, He0OXOAUMBIE M JOCTAaTOYHbIE YCIOBHSA MX cymiecTBoBaHusA. OOmias
cxeMma Mcciie10BaHus QyHKIUMN, TOCTPOEHUE UX IPauKOB.

Paznen 4. UuTerpanbHoe ucyucjienne GyHKUMM oaHO0iI nepemennoi. [lepsoodpasnas
¢bynkuus. HeonpeneneHHslit UHTErpai v ero cBoMCTBa. Tabauia OCHOBHBIX HHTETpaioB. MeTobl
MHTETPUPOBAHUS: HEMOCPEICTBEHHOE MHTETPUPOBAHUE, METOJI NOJICTAHOBKH, UHTEIPUPOBAHUE
0 YacTsAM, MHTEIPUPOBAaHME pPALMOHAIBHBIX JpoOed, HMHTErpUPOBAHME HEKOTOPBIX
UPpAllMOHATIBHBIX W TPUTOHOMETpHYEeCKHX (GyHKUMHA. OmpeneneHHbld WHTETpal, ero
TEOMETPUUYECKUN CMBICI, €ro cBoiicTBa. Teopema o cpenneM 3HaueHuu. @opmyna Herorona-
JleitOHMIa. 3aMeHa NMEPEMEHHON M MHTETPUpPOBAHME 10 YACTAM B OIPEJIECICHHOM HHTETpalle.
Beruucnenue miomaneit miockux ¢Guryp u o0beMoB Tell BpallleHHsI ¢ IOMOIIbIO OIIPEJeIEHHOIO
uHTerpana. HecoOCTBEHHBIE HHTETPAJIBI: ONIPEIEICHNUS, CBOMCTBA, METO bl BEIYMCIICHUSI.

Paspen S. JIuddepenunanbHoe ucyncieHde (PyHKIUA HECKOJBKHX IEepeMEeHHbIX.
OyHKIMM JABYX U Oosiee TMEpeMEHHBIX: ONpeJelieHne, 00JacTb OmpeseNieHus, 00JacTh
CYILIECTBOBAaHMs, T€OMETpPUYECKAass HMHTEpIpETalys, JMHUNA YPOBHSA, U IOBEPXHOCTH YpPOBHS.
[Tpenen ¢pynkuuu B Touke. YacTHble Mpou3BOAHbIE (HA MpuMepe QYHKIUU JBYX MEPEMEHHBIX).
Huddepenuupyemocts  (GyHKIMH:  ONpeAeleHHe,  CBA3b  TUPPEpEeHIpPyeMOCcTH  C
HENPEPBIBHOCTBI0O M C CYIIECTBOBAHHMEM YAaCTHBIX MPOM3BOAHBIX. JlocTaTouHble YyCIOBHS
mudpdepentupyemoctd  ¢pyHkuuu. JuddepeHuupyeMocTb  CI0XKHONH  (YHKLIWH, TOJHAs
npousBogHas. Judpdepenunan (QyHKIMM JBYX MEPEMEHHBIX, €ro HHBapUAaHTHOCTb.
Huddepenumrpoanue (QyHKIUM OAHOM M JABYX MNEPEMEHHBIX, 3aJaHHOW HesBHO. YacTHble
Npou3BOJHbIE W Ju(depeHInanbl BBICIIUX MOPSAAKOB. Teopema O pPaBEHCTBE CMEIIAHHBIX
OPOM3BOMHBIX (1 (YHKIMM JBYX TI€PEMEHHBIX). AHAIUTHYECKUH TNPU3HAK MOJIHOIO
muddepennmana. [TponsBogHas Mo HampaBlIeHUIO: OnpeeneHue, Gopmyna s ee BRIYUCICHUS.
I'panueHT u ero cBoHCTBa. OKCTpeMyMbl (YHKLIMU JBYX IEPEMEHHBIX: OMNpeAeIeHHUs,
HEO0OXOUMOE M JOCTATOYHOE YCJIOBUS CYHIECTBOBAHMSI IKCTPEMYMaA. YCJIOBHBIN 3KCTPEMyM:
OINpEENIEHNE, METOJbl HAXOXKJIEHUS TOUEK YCIOBHOIO JKCTpEMyMa (IIPSMOM METOA U METOJ
MHokuTenen Jlarpanxka). Hanbomnpiiee u HaMeHbllee 3HaYeHUs] QYHKIUHU JIBYX MEPEMEHHBIX B
3aMKHYTOH 00J1aCTH.

Pasznen 6. Kparnblie uHTerpaJbl. J[BOiHOM MHTErpai: OonpeneaeHrue, reOMeTpUIECKUI
CMBbICH, cBOMcTBa. Teopema 0 cpelHEM 3HAUEHHMH JABOWHOIO MHTErpaia. BeluncieHnue n1BOHHOTO
WHTErpajla B AEKapTOBOM CUCTEME KOOPAHWHAT. BrluncieHue NBOMHOTIO MHTETpasia B MOJISIPHOU
cucreme koopauHar. Murerpan Oiinepa - Ilyaccona. IlpunoskeHuss IBONHOrO HMHTErpaa:
BBIUMCJICHHE IUIOMIAM IUIOCKOM oOnacTh, o0beMa IMIMHIPUYECKOTO Tejla, IJIOIIaau
MOBEPXHOCTH, MAacChl IUIACTUHKM C 3aJaHHOM IUIOTHOCTBIO, KOOPAMHAT LEHTPAa TAKECTH
iacTUHKU. TpoliHOW wuHTerpain: omnpexaeneHue, (U3NUECKUH U TEOMETPUYECKHH CMBICT,
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CBOICTBA, TEOPEMA O CPEIHEM 3HAUCHUHU TPOMHOI0 MHTETpasia. BeluncieHne TpoitHOTO HHTErpaia
B JIGKAPTOBOM CHCTEME KOOpAMHAT, B UWIMHAPUYECKHX M CHEPUYECKUX KOOpPIUMHATAX.
[TpunoskeHus TPOMHOTO MHTErpaia: BhIYUCIEHUE 00beMa, MacChl Tejla C 3aJJaHHON IIOTHOCTBIO,
KOOpJMHAT LIEHTPA TAKECTU TeNa.

Pa3znes 7. KpuBoJinHeliHbIEe U IOBEPXHOCTHBIE HHTErpaJbl. KprBoIMHEHHBIN HHTErpal
0 KOOpJMHATAM: OTpeselieHue, (PU3MIeCKHil CMBICT, CBOMCTBA. BhIncieHne KpUBOITHMHEWHHOTO
uHTerpana. @opmyna s BBIYUCIECHUS PaOOTHl NpPU MEPEeMELICHUH MaTepHallbHOM TOYKH B
CUJIOBOM I10JI€ BJOJIb HEKOTOpOro myrtu. @opmyna I'puHa g BBIYMCICHUS KPUBOJIUHEHHOIO
WHTErpajla Mo 3aMKHYTOMY KOHTYypy. He3aBHCHMOCTh KPHBOJIMHEMHOrO HMHTErpana OT IIyTH
UHTETPUPOBAHM: HEOOXOAMMOE W JOCTaTOYHOE YCJIOBHE HE3aBHCUMOCTH, KpUTEpUH
He3aBUCUMOCTH. [loTeHnmanbHOE TONIEe, MOTEHIMalbHasg (QYHKIUS UM €€ BBbIUUCIICHHUE.
Bblunicnenne KpUBOJMHEHHOrOo MHTErpajga, HE 3aBUCSIIET0 OT IYTH HHTErPUPOBAHUA.
[ToBepXHOCTHBIM WHTErpal: omnpeaeiacHue, (GU3NYECKUN CMBICH, BBIYUCICHHE B JEKapTOBOI
cucreMe koopaunatr. Teopema ["aycca-Octporpaackoro. @opmyna Crokca.

Pa3nen 8. Iuddepennuanbibie ypaBHeHusi neporo nopsiaka. luddepenunansupie
YpaBHEHHUS: OIIpe/ieIeHHUEe, MOPSAJOK, PEUIEHHE, TeopeMa CYLIECTBOBAHMSI U €IMHCTBEHHOCTU
pemenus. 3anavya Komu. Jluddepennumanbupie ypaBHEHUS C pa3IesSIONIMMUICS epPEMEHHBIMU.
OpnHopoaHble ypaBHEHHUs |-To nopsaka: onpeneneHue U MeTo perieHus. JIuneiinsle ypaBHeHus
|-ro mopsinka: ompeneneHue U METOJ pelieHus. YpaBHeHUs bepHylm: onpeneneHue U METOJ
pemenus. Juddepennuansapie ypaBHEHUS B TOTHBIX TuddepeHIranax: onpeaeacHiue 1 MeTOo T
pemieHusi. VHTErpupyromuii MHOXKHUTEIb: ONPEAEICHUE, CBEJCHUE K YPAaBHEHHUIO B IIOJIHBIX
muddepeHnmanax ¢ mOMOIIbI0 HHTETPUPYIOIIETO MHOXKHTEIIS.

Paznen 9. Iudpdepenuuanbubpie ypaBHeHHus1 BTOporo nopsiaka. /{udbdepennuansueie
yYpaBHEHHsS  BTOPOro  NOpsAAKa,  JOIMYCKAalolUMe  IOHWXKEHue  nopsanka. JIuneiiHble
muddepeHIanbHbIe ypaBHEHUS! BTOPOTO MOPSIKA: ONpeIeTIeHEe, OTHOPOIHbIE U HEOAHOPOIHBIC
nuHelHbIe ypaBHeHUs. CBolicTBa perneHuid. JInneliHas He3aBUCUMOCTh QyHKImA. Onpenenurens
Bponckoro u ero cBoiictBa. TeopeMbl 0 CTPYKType OOIIUX PEIIeHUH TUHEHHBIX OJHOPOJHBIX U
JUHENHBIX ~ HEOAHOPOJAHBIX  AUPQEepeHUraTbHBIX  YpaBHEHMM  BTOpPOro  IOpsIKa.
@dyHiaMeHTadbHasE CHUCTEMa pelIeHHH JUHEWHOro OAHOPOAHOro  IudepeHIMaTLHOIO
ypaBHEHHUS BTOPOro nopsaka. JInnelnvsle oqHOpoIHbIe TU( hepeHIaTbHbIE YPaBHEHUS BTOPOTO
HopsiIka C MOCTOSHHBIMU Kod(duuumeHtamu: Metos Diepa A pELISHUs 3THX YpaBHEHHM.
JluneiiHble HeOHOPOAHbBIE AU EepeHLInaTbHbIE YPaBHEHUSI BTOPOrO MOpsIKa C MOCTOSSTHHBIMU
Kod(ppUIMEeHTaMU: METOJ MoA00pa YaCTHOIO PEIICHUs 3TOTr0 YpaBHEHMs C NPaBOW 4YacCThIO
CHEIMaIbHOTO BHJAa M METOJ BapHallMM [POU3BOJIBHBIX  IOCTOSHHBIX. JIMHeEWHbIe
muddepeHMaIbHble ypaBHEHUS N-TO TOpPsJIKA: CBOMCTBA peEIIEHUI, TEOpEeMbl O CTPYKTYpe
oOuiero pemieHus. AITOPUTM MOCTPOEHHUs OOIIEro peleHus JuHEeHHoro nuddepeHuaibHOro
ypaBHEHMsI N-T0 NOPsi/IKA C MOCTOSHHBIMU KO3 UIIEHTAMH.

Paznen 10. Cucrembl quddepeHniuajabHbIX YPaBHEHH . Cucrembl  JIMHEWHBIX
TuddepeHIMaIbHbIX ypaBHEHUH MepBOro MopsiaKa, PelIeHne METOI0M UCKIoUeHus. CrucreMbl
JUHENHBIX AU PepeHInanbHbIX YpaBHEHUH MIEPBOro MOpsIKa, METO]l BapUalliu NMPOU3BOJIbHBIX
NOCTOSIHHBIX. CUCTEMBI JINHEWHBIX OJHOPOJHBIX YPAaBHEHUHN IIEPBOIO NOPAAKA C MOCTOSHHBIMU
koadpunmentamu, meroa Jinepa. CuctemMbl JTUHEHHBIX HEOJHOPOIHBIX UG (depeHIINaTbHBIX
YPaBHEHMH C MOCTOSSHHBIMH KO3 PHUIIMEHTaAMH.

Pasgen 11. YuciaoBble M (PYHKUMOHAJIBbHBbIE Psidbl. UUCIOBBIE psANBI: OCHOBHBIE
HOHATHS, CXOIUMOCTH psiia. HeoOxomumblil pU3HAK cXOIUMOCTH psja. CBoMcTBa CXOMAIUXCS
psaaoB. JloctaTouHble MPU3HAKU CXOJMMOCTH 3HAKOMOJIOXKHUTENbHBIX PSIOB: HWHTErpajibHBIN
npu3Hak Komm; npusHaku cpaBHeHHs psiioB; mpusHak JlamamOepa; panuKaibHBIN NpU3HAK
Kommu. Psager dupuxne. 3Hakouyepenyromuics psja: oOnpeiesieHne, Tpu3Hak JlenOHuIa.
AOcConoTHas M YCJIOBHAs CXOJUMOCTh 3HAKONEPEMEHHBIX psAaoB. (DyHKIMOHAIbHBIE PSIbL.
CremneHHble psiibl: onpenenenue, reopemMa Abens, UHTepBaJl CXOAUMOCTH, PaNyC CXOIUMOCTH.
CaolicTBa cTreneHHbIX psAnoB. Psanapl Teinopa u MaknopeHa: onpeneneHue, yciaoBUs CXOAUMOCTH
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psana Telimopa k ucxomuoit gpyHkiuu. Jlemma lim X' _o ms VX e R. JloctaTounsle ycnoBus
]

nN—oo

cxonumocTtu psga Teiopa. Anroput™m pasnokeHuss GyHKnuu B psg Makimopena. OCHOBHBIE
pasnoxenus GpyHKuii: €, SiNX, CosX, In @+ x), (1+ X)n,arctgx, arcsinx B psg MakiiopeHa.

Paznoxenne ¢yakumii B psag Telmopa ¢ MOMOIIBI0 OCHOBHBIX pasziokeHuid. I[Ipumenenue
CTETICHHBIX PSI0B: IPUOIMKEHHBIEC BRIYUCICHHS, IPUOIKEeHHOE penienne auddepeHnnanibHbIX
YpaBHEHUH.

Paznen 12. Teopuss BeposTHocteii. CiyyaiiHble BeJMYHHBI M HX 3aKOHBI
pacnpenenenusi. [Ipeaqmer teopun BepostHocTed. CiydaitHbie coObITHS. [IpoTHBOMOIOXKHBIC
coObiTus. HesaBucumsbie coObiTusi. OTHOCHTENBbHAS yacToTa. Kitaccuueckoe u reoMeTpudeckoe
ONpENIETICHUE BEPOSITHOCTU. OJIEMEHTApHAs TEOpUsl BEPOATHOCTEH. MeETOoIbl BBIUMCICHUS
BeposiTHOCTeW. IlpocTpancTBO  anemeHTapHBIX  coObiTuid.  Kiaccumueckoe — ompeneneHue
BEPOATHOCTH. Alredpa COOBITHIA: TEOPEMBI O BEPOSITHOCTU CYMMBbI COOBITHI, TPOTUBOMOJIOKHBIX
COOBITHH, CyMMa BEpOSATHOCTEH HECOBMECTHBIX COOBITHIA, OOpa3ylomuX MOJHYI TpPYIILY.
AKCHOMaTHYECKOE OmIpeaesieHne BepOATHOCTU. CTaTUCTUYECKOE OIPEJEICHUE BEPOSTHOCTH.
VYcnoBHasg BepoATHOCTb. Teopembl O BEpPOSTHOCTU IPOU3BEIEHUS 3aBUCUMBIX U HE3aBUCHMBIX
coObiTuii. [Tonnas BepositHOCTh. IloBTOpHBIE McHbITaHUs. @opmyna bepuymnu. JlokanbHas u
MHTErpajbHas Teopembl Myaspa-Jlamnaca. @opmyna [lyaccona.

[TonsTne ciaydaiiHOM BenWYMHBL. JIUCKpETHBIE U HENPEPBIBHBIE CIIyYaWHbIC BEIMYHUHBI.
3aKoH pacrpeseieHus CiydaiiHol BenmnunHbl. DYHKIMS paclpeeeHus, €e CBOWCTBa, rpaduk.
[I10THOCTH pacmpeneneHnus HENPEPbIBHOM CIydyallHOW BENWYUHBI (IUIOTHOCTH BEPOSITHOCTH).
dopmyna A1 BEPOATHOCTH I1OI1aJaHUs] HEIPEPBIBHOM CIIy4ailHOM BEJIMYMHBI B JAHHBIM MHTEPBAJL,
BBIPQXCHHBIN Yepe3 INIOTHOCTh BEPOSTHOCTH, TEOMETPUUYECKUI cMbICT (popmysibl. bBuHOMuanbHoOe
pactpeneneHue, pacnpeneneHue IlyaccoHa, paBHOMEpPHOE paclpeeseHue, HOPMalIbHOE
pacnpeneneHue, 3KCIOHEHIUAIIbHOE paclpeieieHHE.

Paznen 13. Maremaruyeckasi cratucTuka. llpeamer MaremMaTH4ecKON CTaTHCTUKH.
OcHoBHBIE 3a7aud  MaTeMaTHYeCKOM CTaTUCTUKH. BoiOopounslii Meron. (CraTUCTHUECKOE
ornucanue. Breibopku. 'mcrorpamma um momuroH dyactor. Crartuctuyeckas (SMIUpUYECKast)
byHkuus pacnpeaeneHus. BeiOopoyHble XapaKTEpUCTHKH U UX pacnpeaeneHus. CocToATeNbHbIE,
3¢ (eKTUBHBIE CMEIICHHbIE U HECMEIICHHbIE OIEHKM MapameTpoB. CTaTUCTHUECKOE CpelHee,
CTaTHUCTUYECKAsl JUCIEPCUS U CTAaTUCTHUUYECKOE CPEAHEE KBAIPAaTHMUHOE KAK TOYEUHBIE OLICHKU
HEU3BECTHBIX: MaTEMaTHUECKOT0 OKUJaHUS, TUCIIEPCUU, CPETHETO KBAIPATUYHOTO OTKJIOHEHUS.
JloBepuTenbHbIE UHTEPBAIbl U UHTEPBAJIbHBIE OLICHKU. J(OBEpUTEIbHBIE OLICHKHM HEU3BECTHOMU
BEPOATHOCTH 110 OOJILIINM BBIOOpKaM. /loBepuTenbHas OLEeHKAa MAaTEMaTUYECKOTO 0XKUJIaHUS PU
HEU3BECTHOM aucrepcuu. JloBepuTenbHas OLIEHKA CPEAHEro KBaJgpaTUYHOIO OTKJIOHEHUS.
Tounsle BeIOOpOUHBIE pacnipeaeneHus: CTeroneHTa (t- pacnpeaenenue), @umepa-Cuenexopa (F-
pacnpenenenue), Ilupcona (y>-pacmpeneneuue). IIpoBepka CTaTUCTMUECKMX —THIIOTES.
MaremaTnueckre MeTOo bl MPOBEPKHU CTATUCTHUECKUX TUIOTE3. DIEMEHThI TEOPUN KOPPESILIIH.

4. O0beM y4eOHOH JUCHHIJIMHBI

Cemectp
Bun yueOHoi paGoThl Beero L 2 3 4
3E Axkap. 3E Axa | 3E | Akaan. | 3E | Akaa. | 3E | Akap.u.
4. 4. 4. 4.
Oomasn 3
TPYA0EMKOCTh 18 648 5 180 5 180 5 180 108
AMCUUILIMHBI
KonTakTHas padora
— ayIMTOPHBbIE 7,56 | 272 2,66 9% | 1,78 64 1,78 64 1,34 48
3aAHATHSA:
Jlekuuu 3,56 | 128 1,33 48 | 0,89 32 0,89 32 0,45 16
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Hpakrieckie 4 | 144 | 133 | 48 | 089 32 |08y | 32 |08
saasTus (I13)
Camocrosrenbuast | g1y | 304 | 234 | 84 | 222| 80 |22 | so |106| 60
padora
KourakTHas
CaMOCTOSITEIbHAS 0,6 0,4 - - 0,2
padora 8,44 2,34 2,22 2,22 1,66
CaMocTosTETbHOE
W3YYCHHE Pa3/ACIOB 303,4 83,6 80 80 59,8
JIACLIUILIUHBI
Buabl KOHTpOJIA:
IK3aMeH 2 12 - - 1 36 1 36 - -
KonraktHas pabora —
MIPOMEKYTOUHAS 0,8 - - 0,4 0,4 - -
aTTecTalus 2 1 1
ITonroTroBka K 71,2 i i 35.6 35.6 i i
9K3aMeEHY.
Bun urorosoro 3auer cu DK3aMeH JK3aMeH 3ager
KOHTPOJISA: OLICHKOM
Cemectp

Buja yueoHol padoThI Bcero 1 2 3 4

Ay P 3p | Acp- | 5p | Actp. | 3E [ Actp. | 3E [ Actp.| 3E [ Actp.

q. q. q. q q

LINEEIEOOIOET | g | age 5 135 | 5 135 5 135 | 3 | 81
JMCIUILINHbBI
Kourairuas pabora — | ;oo | 2041 | 556 | 795 | 178 | 4806 | 1,78 | 48,06 | 1,34 | 36,18
ay/INTOPHbIE 3aHATHUS: 2
Jlexuun 356 | 96,12 | 1,33 | 3591 | 0,89 | 24,03 0,89 |24,03]| 045 |12,15
g’;‘)“m“ecme SARATHA |\ g1 108 | 1,33 | 3591 | 0,89 | 24,03 | 0,89 |24,03| 0,89 | 24,03
Camocrostennnas 844 | 2218 | 934 | 6318 | 222 | 5094 | 222 |59.94 | 1,66 | 44,82
pabdora 8
KonTakTHas
CaMOCTOSITEIbHAS 0,45 0,3 - - 0,15
pabora 8,44 2,34 2,22 2,22 1,66
CamocTosTenpHOe 997 4
U3YYCHHE Pa3/ICiIOB 3 ' 62,88 59,94 59,94 44 82
JIACLIUILITUHBI
Buasbl KOHTpOJISA:
JK3aMeH 2 54 - - 1 27 1 27 - -
KonraktHas pabota —
MIPOMEKYTOUHAs 0,6 - - 0,3 0,3 - -
aTTecTanus 2 1 1
IToxroroska K 53.4 i i 26,7 26,7 i i
9K3aMEHY.
Buy utorosoro 3auer cv IK3aMeH IK3aMeH 3ager
KOHTPOJISI: OLEHKOM

AHHOTanuA padoyeil NPOrpaMMbpl JUCHUIIMHBI
«DPu3uKa»
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1 Leab JMCHMIIMHBI — IPHOOpETeHrnEe 00yYarOIMMUCS 3HAHUH 110 OCHOBHBIM paszesiam
(GU3UKN ¥ YMEHUIO IPUMEHSTh UX B JPYTUX €CTECTBEHHOHAYYHbIX JUCLUIUINHAX.

2 B pe3yabraTe H3yYeHUs] JUCHHUILUINHBI 00y4aI0OUIICS T0JIKEeH:

Obnadamye cleayOUMU KOMIIETCHIMAMU U HHAUKATOPAMH UX JTOCTHXKEHUS:

OIIK-2.4, OIIK-2.7, OlIK-2.11

3namo:

- (u3MYecKHe OCHOBBI MEXAaHUKH, (PU3MKH KoJeOaHWH W BOJH, AJIEKTPUYECTBA H
MarHeTu3Ma, 3JIEeKTPOJUHAMUKH, CTAaTUCTMYECKOH (U3MKM U TEPMOJUHAMUKH, KBAHTOBOH
bu3uKy;

- CcMbICI (yHJIAMEHTaJIbHBIX (PU3MUECKUX 3aKOHOB, NPUHLIMIIOB U IOCTYJIATOB; HX
(OpMYITUPOBKH U TPAHULIBI TPUMEHUMOCTH;

- CBSI3b ILIUPOKOr0 Kpyra (U3M4eCKuX SIBJICHUH ¢ (QyHIAaMEHTAIbHBIMU MPUHLUIAMU U
3aKOHaMH (PU3HMKH; OCHOBHBIE METO/IbI PELICHUS 33J[ay 110 OMMCAHUIO (PU3NYECKUX SIBJICHUM;

- METO/Ibl 00PabOTKHU pe3ysIbTaTOB (PU3NYECKOT0 KCIIEPUMEHTA.

Ymems:

-[IPUMEHATh TEOPETUUECKHUE 3HAHMS U DKCIIEPUMEHTAIBHBIE METO/BI UCCICIOBAHUS TIPU
pemeHnn mpohecCHOHATBHBIX 3a/1a4;

-IPOBOIUTH PACUETHI, OCYILECTBIIATh aHAJIU3 U HAa OCHOBE ATOrO JejaTb 00OOCHOBAaHHBIE
BBIBO/IbI;

- aHAJIM3UPOBATh PE3YJIbTAThl HAOIIOAEHUH U SKCIIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX
3aKOHOB U IPUHLUIIOB (PU3UKH;

- ONpeAesATh XapakTep (PU3MUECKUX MPOLECCOB MO KOMILIEKCY 3KCIEPUMEHTATbHOM
UH(OPMALIUH TIPH TIOMOIIX TpaprKOB, TAOIHII U ypaBHEHUI,

- IPEACTaBIATh 00Pa0OTaHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETUYECKYI0 MH(POPMALIUIO B
YCTHOW M MHCBMEHHOH (opMe, B TOM YHCIIE C UCIIOIb30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHUM.

Braoemy:

- HaBBIKaMU PabOTHI C IUPOKUM KPYToM (pru3nuecKkux npubopoB U 000pyL0BaHMS;

- HaBBIKAaMU 00OCHOBAHUSI CBOUX CYXKJIEHUW U BBIOOpA METO/1a UCCIIEOBAHUS.

3 Kparkoe coaepkanue M CHUILIHHBI.

Paszoen 1. Quszuueckue ocHO8bI MeXAHUKU.

1.1. TIlpeamer ¢usuku. Metoabl (QU3MUECKOro UCCIENOBaHMA: OIBIT, THUIOTE3a,
sKcriepuMeHT, Teopus. [lpenmer kunHematuku. Ilepemerenue, CKOpOCTb, YCKOpEHHE.
KuHeMaTndeckue XapakTepUCTUKH BPAIATEIbHOTO JBUKCHHUS.

1.2. 3akonsl HploTOHA. 3aKOH BCEMHUPHOTO TATOTEHMs. 3aKOH BCEMHPHOTO TATOTEHUS.
JIBr>keHue Tena nepeMeHHou Maccesl. Y paBHeHus Memepckoro. @opmyia [{noakosckoro.

1.3. Yopyruil u Heynpyruil yaapsl mapoB. MOMEHT MHEPUUH MaTepHalbHOM TOYKH U
TBEPAOTIO TeA.

1.4. Kunematuka rapMOHWUYECKHUX Kojebanuit. JuddepennuansHoe ypaBHEHUE
rapMOHUYECKUX KosebaHui. [IoHsTHE 0 3aTyXaroIuX U BBIHY)KIEHHBIX KojeOaHusaX. BoinHoBoe
JIBUXKEeHHE. BOIHBI TpoA0IbHBIE U MTONIEPEYHBIE.

Pa3zoen 2. Monexynapnas gpuzuxa u mepmoouHamuKa.

2.1. DneMeHThl TEpPMOAMHAMHKU U (U3MUECKONW KUHETHKU. VjieanbHbIH Tra3.
Pacnpenenenne bonbimana u ero odmedusndeckuii cmbici. PeanbHblil ra3. Ypasaenue Ban-nep-
Baansca.

2.2. TepmonuHamuueckuii Mertoq B ¢Qusuke. PaBHOBecHble cocTosHMs. Hauana
TepMOAUHAMUKU. [IUKIIbI. DHTPONHS U €€ CTaTUCTUYECKOE TOJKOBaHUE.

2.3. SBnenue nepenoca. Auddysus. 3akon duka. TernonpoBogHocTs. 3akoH Dypbe.
BuyTpennee Tpenue (Bsi3kocTh). 3akoH HproToHa.

Paszoen 3. Dnexkmpocmamuxa u nocmoanHbwlil 21eKMpU4ecKuti mox.
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3.1. 3akon Kynona. Teopema Octporpaackoro-I'aycca. dumonb. JludmeKTpuku B
ANEKTPOCTATUYECKOM IIOJIE.

Paszoen 4. Dnekmpomacnemusm.

4.1. 3axon Amnepa. 3akon buo-Casapa-Jlamnaca. Cuna Jlopenua.

4.2. MaraeTuku. DIeKTpOMarHuTHasl MHAYKIUA. Y paBHeHHEe MakcBeia.

Pasoen 5. Onmuxa.

5.1. Uarepdepennns BosH. Hdudpakuus BoaH. [Tonspuzarus BoH.

5.2. TermoBoe m3nyuenue. 3akon Kupxroda. 'mnoresa [Inanka. KBaHToBOE 00BsICHEHUE
TeruioBoro uznydenus. Dpdext KomnroHa.

5.3. SAnepnas monens atoma. [locrynarst bopa. Atom Bogopoza o bopy.

Pa3zoen 6. Dnemenmot k6anmosoti gpusuxu.

6.1. Tunore3a ne bpoiina. BomHoBoe ypaBHenue Illpeaunrepa uisi cTallmOHApHBIX
cocrosituuil. OnbiTel TepHa-I'epnaxa.

6.2. Mmuorosnektponusiii atoM. Dddekr 3eemana. [lpunnun I[laynu. KsanToBbIE
CTaTUCTUYECKUE pacnpeaencHus boze-Ditnmreitna u @epmu-/upaka. @oHonsl. 3akonsl Jledas u
DWHIITEHHA.

4. O0beM y4eOHOH JUCHUIIMHBI

Bcero Cemectp
Bun yuebnoit paboTbl Ne 2 N3
3E Axan. 3E Axan. 3E Axag.
q, T, q,
OO011as TpyA0€MKOCTh JTUCITUILUIMHBI 12 432 6 216 6 216
KonTakTHas padoTa — ay1uTOpPHbIE 35 198 13 48 2.2 80
3aHATHA:
Jlexnuun 1,3 48 0,4 16 0,9 32
ITpaktrueckue 3ansatus (113) 1,3 48 0,4 16 0,9 32
JlaGopaTtopHslie padoTs (JIP) 0,9 32 0,4 16 0,4 16
CamocrosiTeJibHAas pa6oTa 6,5 232 3,7 132 2,8 100
KonTakTHas camocTosTenpHas padoTa 0,8 0,4 0,4
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 6,5 231.2 3,7 131.6 2,8 96,6
JUCIHATIINHBI
Buabl KoHTpOJIS:
D9K3aMeH 2 72 1 36 1 36
KonTakTHas paboTa — MpOMEKyTOUHAS 0.8 0.4 0.4
aTTecTanys 1 1 1
IToaroToBKa K K3aMeHY. 71,2 35,6 35,6
By MTOroBOro KOHTpOJIS: JK3aMeH JK3aMeH
Bcero Cemectp
. Ne cemectpa Ne cemectpa
Bun yuebnoit paboThl A A A
3E 1P | 3@ CTp. 3E CTp.
q, q, q,
OO01mas TpyA0eMKOCTh AUCIUTIINHBI 12 324 6 162 6 162
KonTakTHas paboTa — ayAuTOpPHBbIE 3.5 9% 13 36 22 60
3aHATHA:
Jlexun 1,3 36 0,4 12 0,9 24
[TpakTuueckue 3anstus (113) 1,3 36 0,4 12 0,9 24
JlabopaTtopusie padoTs (JIP) 0,9 24 0,4 12 0,4 12
CamocrosiTesibHas padoTa 6,5 174 3,7 99 2,8 75
KonTakTHas camocTosTenpHas padoTa 6,5 0,6 3,7 0,3 2,8 0,3
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CamocTosiTeTbHOE U3YUECHHE Pa3/IeNIoB 173.4 08.7 747
JTUCLUILIHHEI

Buabl KOHTpOJIA:

IK3aMeH 2 54 1 27 1 27
KonTakTHass paboTa — MPOMEKYTOUHAS 0.6 0.3 0.3
aTTecTalus 2 1 1
[ToaroToBka K K3aMeHy. 53,4 26,7 26,7
Bua uToroBoro KOHTpoJIA: IK3aMeH IK3aMeH

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«IKOJOTUA»

1 Heab aucuMmiMHbl - cOPMHUpPOBATH Yy CTYACHTOB CHCTEMHBbIE 0a30Bble 3HAHUS
OCHOBHBIX JKOJIOTHYECKUX 3aKOHOB, OTMPEICISAIONIMX CYIIECTBOBAHUE K B3aUMOJICHCTBUE
OMOJIOTHYECKHUX CUCTEM Pa3IMYHBIX YPOBHEW; 00 aHTPOIOT€HHBIX BO3JICHCTBUSAX Ha Ouochepy u
0 OuopazHooOpa3uu, Kak OCHOBE YCTOMYHNBOCTH COOOIIECTR.

2 B pe3yabTaTe M3y4eHUS IMCUMILINHBI 00y4al0 M IACH 0JI7KeH:

Obnadoams cleAyOIUMU KOMIETSHIUAMU U MHAUKATOPAMHU UX JTIOCTHXKEHUS:

YK-8.1, YK-8.2, YK-8.5, YK-8.6, YK-8.9; OIIK-3.2, OIIK-3.8, OIIK-3.12. OIIK-3.18

3nams.

- (hynaamMmeHTaIbHBIC TOHSTHS, 3aKOHBI M IIPUHITUIIBI YKOJIOTUH;

- 3aKOHOMEPHOCTH Pa3BUTHSI SKOCUCTEM U UX KOMIIOHEHTOB;

- IPUYHHBI U TEHACHIIMY PA3BUTHUSI COBPEMEHHBIX IKOJIOTHICCKHUX TTPOOIIeM;

- OCHOBHBIE pe3yJlbTAaThbl BO3JACHCTBUS OOILIECTBA HA MPHUPOAY; OSKOJIOTHYECKHE
MOCIICAICTBHSI 3TOTO BO3/ICHCTBUS;

- YCIIOBUSI yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

Ymems:

- OOBACHUTH MPHUUYMHHO-CJIECACTBEHHBIE CBSI3U DKOJIOTMYECKUX M HCTOPUUYECKUX
MPOIIECCOB, BIUSHUE YEIOBEKA HA JKOJIOTWYCCKUE SBJICHHS, UACH YCTOHYHBOTO PAa3BUTHS,
HKOJIOTMYECKOH IeATETHbHOCTH U KYIbTYPHI;

- aHAJTM3WUPOBATh pPAa3MYHBIC D3KOJOTHYCCKHE CHTYAIlMH, NPUHUMATh KOHKPETHBIC
pEeIIeHUs M0 UX YITYUIICHHUIO.

Braoems:

- IOHATUIHBIM anmapaToM SKOJIOTHH ISl aHAIH3a IaHHBIX 110 SKOJIOTHH.

3 Kpartkoe conep:kanne JUCIUIIUHBI

Beeoenue

CoBpeMEHHAsT JKOJIOTHUS — MEXKIUCIHUIUIMHAPHAS 007acTh 3HAHWUH. ODKOJOTHS Kak
dbyHIaMeHTallbHas OCHOBA YCTOMYMBOTO Pa3BUTUS U COXpaHEHUs: OnopazHooOpaszus. CTpykTypa
COBPEMEHHOUW HSKOJIOTHH M OCHOBHBIE METOJBI HCCienoBaHUsA. HaydHo-TipakTHueckue 3amadu
COBpeMeHHOM 3Kxonoruu. OCHOBHbBIE HAMIPABIICHUSI COBPEMEHHBIX SKOJOTHYECKUX UCCIIEeIOBAaHUI
B Poccuu u 3a pybexxom.

Paszoen 1. buocghepa

CHcTeMHBIC TIOCTYJIAThl B JKOJIOTHH. JTambl Pa3BUTHS CylepcucTeMbl «UemoBek —
OxoHomuka — buora — Cpema». COBpeMEHHBI SKOJOTHYECKH Kpusuc. Poib Hayku B
MIPEOIOJICHUH YKOJIOTHIECKOT0 Kpu3nca. KoHIeus yecTOHYNBOTro pa3BUTHSL.

Hepapxusi ypoBHEH oOpraHuzanvu KU3HH (KJIeTKa — TKaHb — OpPTaH — OPTaHu3M —
coobmectBo). Konmenmusa skocuctembl. buocdepa kak dskocuctema. buonornueckoe
npoaylupoBanue B Ouocdepe. buomornyeckas peryssius reoxuMudeckon cpeasl. OCHOBHBIE
cBoiictBa Ouocheprl. Mecto Omocdepbr cpeau obomouek 3emum. B.J. Bepnanckuii o
B3aUMOJICHCTBUM JKMBOTO M KOCHOTO BEIIECTBA, O «BCIOAHOCTH» KHM3HU. brocdepnsie (yHKIMN
yenoBeka. Hoocdepa

KpyroBopoTbl Haubosee 3Ha4MMBbIX OMOTEHHBIX JIEMEHTOB. THUITBI TUPKYASIIUN OMOTEHHBIX
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37eMeHTOB B O6uocdepe. Hapymienuss OMOreoXxuMUYeCKUX IMKIOB, BO3HUKAIOIIUE B pe3yibTaTe
BO3paCTaIOLEH aHTPOIIOTEHHOM HArpy3KH, U UX MOCIEACTBUS.

Paszoen 2. Dxocucmemoi

Konuermnius sxocuctembl. COOTHOIIEHHE MTOHATUHN «OMOT€0IIEHO3» U «9KocucTemMay. CocTaB
U OCHOBHBIE XapaKTEPUCTUKH SKocucTeM. [IpoayleHThl, KOHCYMEHTBI, PEIYLEHTbI, HUX
sKoyoruueckasi ponb. [Torox sHeprum B sKocucteme. [luieBbie LeNmu W THINEBBIE CETH.
Tpoduyeckue ypoBHH. PacmpeneneHue sHEpruud B dKOCHCTEME, MPABHIIO AECATH MPOILIEHTOB.
[TpaBUIO HKONOTHYECKUX MUPAMUI: TPABWIO MHPAMHUIBI MPOAYKIUH, IMPABHIO TMHPAMUIBI
OuoMacc M TMpaBWIO NHpaMuAbl uuced. JIMHAMHMKA SKOCHUCTEM, CYKIIECCHM, JTallbl
CYKIIECCHOHHOTO Tporecca. Ponb Ouopa3sHooOpa3ust B TMOANEPKaHUM IEIOCTHOCTH H
(GyHKIIMOHAIBHOW YCTOMYUBOCTU 3KocucTeM. KinmMarndeckas 30HaIbHOCTh U OCHOBHBIE THIIBI
Ha3eMHBIX JKocucTeM. (OcOoOEHHOCTH BOJAHBIX dKocucTeM. IlmaHkToH, OEHTOC, HEKTOH.
AHTPOIIOT€HHBIE SKOCUCTEMBI: arPOIKOCUCTEMBI U YPOOCUCTEMBI.

Pasoen 3. Coobwecmsa u nonyrayuu

[Tonstue o nmonmynsiuuu. CTaTHYECKHE MOKA3aTeI MONMYJSIUU: YUCIECHHOCTD, MIOTHOCTD,
MOKa3aTean CTPYKTYpHl. JlMHaMU4ecKrue MoKa3aTeidd MOMYISIHU: POXKAAEMOCTh, CMEPTHOCTb,
CKOpoCcTh pocta. [IpoIOoIKUTENBHOCTh KU3HU U BBDKMBAEMOCTb. KpHUBbIE BBDKHMBaHUA.
DKOJIOTUYECKHE CTPATETUH BDKUBAHUS. PEeryssiiys MIOTHOCTH MOIYJISIIUH.

Bunosas ctpykrypa cooOmiects. [IpocTpancTBeHHast cTpykTypa coobiiecTB. buotnueckue
CBsI3U. DKoJoru4ecKkas Huma. Peann3oBanHast v GyHIaMEHTAIbHAS HULIH.

Paszoen 4. Opeanuszm u cpeda

['maBHBIC YPOBHU OpraHU3aIMU KUBBIX cucTeM. OpraHu3M Kak >KMBasi IIEJIOCTHAS CHCTEMA.
PaznooOpa3ue opranu3moB. Dkonorudeckue (akTopbl, Ux kinaccupukanus. Jlumutupyromme
skonoruueckue axtopsl. [IpaBuno JInbuxa, 3axon llendopaa. Aganranus. TorepaHTHOCTh U
pe3ucTeHTHOCTh. OOIe 3aKOHOMEPHOCTH JCUCTBHS SKOJOTMYECKHX (DaKTOPOB HA OPTraHU3M.
KomnuiekcHoe nelicTBue cpeabl. 3HAUE€HUE CBETA, TEMIIEPATypbhl M BIAKHOCTH JUISI KUBBIX
OpraHu3MOB. DKOJOTHYeCKHe U (U3HNOJIIOTUYECKUE PUTMBI B mpupoje. buoputmer. Ctpecc kak
IKOJIOTHYECKUH (PaKTOP.

[Tonstue «cpena xu3Hm». OOmIasg XapakTepUCTHKA OCHOBHBIX CpE€Jl JKU3HHU: BOIHOIA,
HA3eMHO-BO3/IYIITHOW, TOYBEHHOW M opraHu3MeHHOW. Cpenpl OOWTaHUSA, MECTOOOWTAHUS U
OHMOTOIIBI.

dopmupoBaHUE apeaioB, MEPBUYHBIN apeall, pacceleHne OpraHu3MoB. [ paHHIIbI, pa3Mepsl
U (opMbl apeasoB M (akTOpbl, MX OOyCIaBIMBAIOLIME. DHAEMUKH U PENUKTHL. LleHTpsI
TaKCOHOMHYECKOTO  pa3HOOOpasusi, UEHTPHl TMPOUCXOXKICHHUS BHUAOB. AHTpOIIOTeHHAs
TpaHchopMalys apeaos.

[IpencraBienne o 6uome. PacTUTeNbHOCTD M )KMBOTHOE HacesieHue. [IoHATHE «IKOTOHY.
[TnaneTapHbIi, perHOHANBHBIA U TOMOJOrHYeckui (JaHamadTHeI) ypoBHH aAnddepeHnuanum
YKHBOT'O TIOKPOBA CYIIIH.

Konuemnius 61osoru4eckoro pazHoodpasus. YpoBHM OHMOpa3sHOOOpas3us: TeHeTHYECKHH,
BUJIOBOM, SKOCUCTEMHBIA. BceMupHas cTpaTterusi COXpaHeHHs] OMOJIOTHYECKOTO pa3HOOOpa3usl.
OxpaHa peaKux U ucue3aroux Bu10B. KpacHble KHUTH. 3alIOBEIHUKY M HAI[MOHAJIbHBIE TTAPKU.

Paszoen 5. Yemotiuusoe npupodononvzosanue

[TpobnemMbl M TEepCHEKTHBBI OOECIEUCHHs UYeIOBEUeCTBA OHMOIOTHYECKUMHU DPECYpCaMH.
ATpO3KOIIOTHS, TEHOMOAU(DUITUPOBAHHBIE OPTraHU3MbI, MAPUKYJIbTYpa. VHBa3uM dy>KEepOIHBIX
BUJIOB, «CTHpaHHUe» Ouoreorpaduueckux pyOexel, aHTponoreHHas TpaHchopmarus ¢iaop u
¢dayn. 3HaueHne 0co00 OXpaHIEMBIX TPUPOJHBIX TEPPUTOPHIA M WX COBPEMEHHAs CHCTEMa:
HallMOHAJIbHBIE MAapKM, 3allOBEIHUKHU, 3aKa3HUKU, TMPUPOIHbBIC MApKU, Pe3epBaThbl, MaMATHUKU
npupopl. OCHOBHBIE TIPUHIIHITEI M METOJTBI OLIEHKH Ka4eCTBa OKPYKAIOIICH CpeIbl, €€ TMHAMUKA
BO BPEMEHM M TMPOCTPAHCTBE. MeXIyHApOJHOE COTPYAHMYECTBO B 00JACTH H3Y4eHUS U
COXpaHeHHUst OMopa3zHO00pa3us.

Pasoen 6. I'nobanvusie sxonocuieckue npooiemul

[TonsiTue  «3arpsi3HeHHE  OKpykaromed cpeabl». Knaccudukauus — 3arps3HeHHH
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OKpYKarolien cpebl. XUMUUECKHE 3arpsi3HUTENH (TsDKEIIble MeTalIbl, TIECTULIUAbI, HUTPATHI U T.
I.), UX UCTOYHHKH, a TaK)Ke PsIMOe U KOCBEHHOE Bo3neicTBre. Kinaccudukaius 3arps3HsIoNmx
BEIIECTB M0 CTeNeHH ornacHocTh. Pusznueckoe 3arps3HeHue (pagualioHHOE, JIEKTPOMAarHUTHOE,
[IYMOBOE, BHOpPAIMOHHOE, TEIUIOBOE, CBETOBOE), €0 WCTOYHUKH W TOCICICTBHS JUISI JKUBBIX
opranu3MoB. bronoruyeckoe 3arpsis3HeHUe, €ro IpUMEPhI U MOCIEACTBUS. 3arpsi3HEHHE TBEPIbIMU
0TX0JaMH, po0JieMa HaKOIUIEHUsI Mycopa.

[TonsiTie TI00ATBHONW 3KOJIOTMYECKOW MPOOJEeMbl. DKOJIOTHYECKUA KPU3UC M €ro
XapakTepHbie 4epThl. Llens mpuuuH TI100aThbHOTO IKOJIOTHYECKOTO KPHU3MCa, IMYTH BBIXOJA U3
Hero. [lemorpaduueckas npoOnema. Jlemorpaduyeckue mnpoOaemMbl pa3BUTHUSL YEIOBEUECKOTO
obmectBa. [lonstue aemorpaduyeckoro B3pbIBa. DKOJOTHYECKHUE MPOOJIEMBI, CBSI3aHHBIE C
poctoMm yncieHHocTH HaceneHus. [Ipobnemsl ypbanuzanuu. [IpogoBonascTBeHHas mpobiema, ee
NPUYUHBL U cieAcTBUs. IlyTu pemieHus mpoOnembl. DHepreTudeckas W ChIpbeBas Mpodiiema.
[TapaukoBeiii 3¢ dexr. Kucmotueie noxau. Paspymienne o030HOBOTO ciosi. CHUXKEHUE
O6uropazHooOpasus Kak riobanbHas SKonorndyeckas npodneMa. OnmycThIHUBaHHE Kak Tiio0anbHast
sKosoruueckas mnpobnema. OOesnecuBaHue Kak TioOajgbHas JKOJIOTMYECKas Mpoliema.
PaanoaktuBHOE 3arps3HeHHE.

OO0I11ee KOJIMYECTBO Pa3eioB — 6.

4 O0beM yueOHO THCHHMILINHBI

O0BeM TUCHUILTAHBI
Buj yueOHoit padoThI Axan, | Acip,
3E
q. q.
Oo6mas TPyA0eMKOCTh TUCIHIIJIHHBI 3,0 108 81
KontakTHasi padoTa — ayuTOPHbBIE 3aHATHSI: 0,88 32 24
Jlexun 0,44 16 12
[Tpaktnueckue 3austus (I13) 0,44 16 12
CamocrosiTesbHasi padoTa 2,12 76 57
KonTakTHas camocTosiTesbHas paboTa 0,2 0,15
2,12
CamocTOosITeIbHOE U3YUECHHE Pa3/IeNI0B AUCIUILIMHBI 75,8 56,85
Buj MTOroBOro KOHTPOJIS: 3auer

AHHOTauA padoyeil NporpaMMspl JUCHUIJIMHBI
«be30macHOCTD KH3HEAEATEILHOCTH

1 Heab aucuumiauHbl - GopMupoBaHue MpodhecCHOHANBFHOM KYIbTYyphl 0€30MacHOCTH,
MoJ KOTOPOW TIOHMMAeTCs TOTOBHOCTH U  CIIOCOOHOCTh JIMYHOCTH HCIOJB30BaTh B
npoecCHOHANBHOM AESITeTbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAHHM, YMEHUN M HaBBIKOB
st obecrieueHus 0e30MacHOCTH B cdepe MpoPecCHOHATBHON JeATEeTbHOCTH, XapaKTepa
MBIIUICHUS] M IEHHOCTHBIX OPUEHTAIUH, IPU KOTOPHIX BOMPOCHI O€30MaCHOCTH PacCMaTPUBAIOTCS
B KaUeCTBE MMPUOPUTETA.

2 B pe3yabTaTe 0CBOCHHS TUCIUIIUHBI CTYAEHT J0JIKEH:

Obradame CIIEAYIOMAMA KOMICTCHIIMSIMHA W WHIUKATOPAMH WX JIOCTHIKCHUS:

VK-8.1, VK-8.2, VK-8.3, VK-8.4, VK-8.5, VK-8.6, VK-8.7, VK-8.8, VK-8.9.

3namo:

- OCHOBHBIE TE€XHOC(EPHBIE OMTACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKH,

- XapaKTep BO3JICUCTBHS BPEIHBIX U ONTACHBIX ()aKTOPOB Ha YEIIOBEKA U IIPUPOTHYIO CPEY,
METO/IBI 3aIIUTHI OT HUX MPUMEHUTENIBHO K cepe CBOeH MpodecCHOHANBHON AeATeIhHOCTH

Ymemu:

- UACHTUPUIIMPOBATH OCHOBHBIC OTTACHOCTH CPE/Ibl OOMTAHMSI YEIOBEKa;

- OICHWBATh PHUCK WX peaju3allid, BBIOMpPATh METOABI 3aIIMTHl OT ONMACHOCTEH
MPUMEHHUTEIHHO K cepe cBoei mpodecCHOHATBHOU NEATENHHOCTH U CIOCOOBI OOecreueHus
KOM(DOPTHBIX YCIIOBHH KU3HEIEATSIIEHOCTH
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Braoemy:

- 3aKOHOJATEJIbHBIMH M MPABOBBIMU AaKTaMU B OOJAacTH OE30MaCHOCTH U OXpaHbl
OKpy’Karollel cpenbl, TpeOOBaHUSMU K O€30MaCHOCTH TEXHUYECKHUX DErJIaMeHTOB B cdepe
po(hecCHOHANTLHOM e TEIbHOCTH,

- crioco0aMy U TEXHOJIOTHSIMM 3aLUThI B YPE3BbIUANHBIX CUTYALMX;

-IOHATHHHO-TEPMUHOJIOTMYECKUM anmnapaToM B 00JacTu O€30M1aCHOCTH;

- HaBBIKAMU palMOHAIN3alUHU TPO(ECCUOHAIBHON IESATEIbHOCTH C LIEIbI0 00eCeueHUs

0€30MaCHOCTH U 3aIUTHl OKPYKAIOIIEH Cpe/ibl.

3 Kparkoe coaep:xanue JUCUMIIIHHBI.

1. BBenenue B Ge3omacHocTh. OCHOBHBIE MOHATHS M ompenesneHus. be3omacHoCTh u
yYCTOMUYUBOE pPa3BUTHE.

2. Yenosek u TexHochepa. CTpykrypa TexHOochephl M €€ OCHOBHBIX KOMIIOHEHTOB.
CoBpeMeHHOE cocTosiHME TexHOochepbl U TexHochepHoi Oe3onacHocTH. 3. MneHtudukamus u
BO3/ICHICTBUE HA YEJIOBEKa BPEIHBIX M OMACHBIX (hakTOpoB cpeasl oboutanus. Knaccudukanms
HEraTUBHBIX (PAKTOPOB CpeJibl 0OOMTAaHUs YeI0BEeKa. XUMUUECKUE HEraTUBHbIE (DaKTOPHI (BpEeIHbIE
BellecTBa). MexaHN4ecKHe U aKyCTU4ecKue KoieOaHus, BUOpalus U myM. DJIeKTPOMarHUTHbIE
U3IydeHus U nomns. Monusupyromue n3inydeHue. DaeKTpudeckuil Tok. OnacHble MEXaHUYeCcKue
¢axTopsl. [Iporieccsl TopeHus U MOKapOB3PHIBO-  OMACHBIE CBOMCTBA BEHIECTB M MAaTEPUAIIOB.
CraTrueckoe 3J1eKTPUYECTBO.

4. 3amuTa 4ejaoBeKa U cpebl OOMTAHUS OT BPEIHBIX M OMACHBIX (PAKTOPOB MPHUPOTHOTO,
AQHTPOIIOT€HHOI'0 M TEXHOT€HHOI'0 MPOUCX0XkIeHUs. OCHOBHBIC MPUHIIMIIBI 3aIMUTHI. 3alUTa OT
XUMHYECKHUX U OMOJIOTHUECKUX HETATUBHBIX (PAKTOPOB. 3alIUTa OT YHEPTETUICCKUX BO3ACHCTBHUIMA
u ¢usndyeckux nojuei. ObecreyeHue O0€30IACHOCTH CUCTEM, PAOOTAIOUIMX MOJ JAaBJICHHEM.
be3zonacHOCTh 3KCIUTyaTanuu TpyOONPOBOAOB B XMMHYECKOW MPOMBINUIEHHOCTH. bezomacHas
9KCIUTyaTalusl KOMIIPECCOPOB. AHAIN3 U OLIEHUBAHUE TEXHOI'€HHBIX U IPUPOAHBIX PUCKOB.

5. O6ecniedeHre KOM(MOPTHBIX YCIOBUH IS )KU3HU U JESITEIBHOCTH YenoBeka. [lonsarue
KOM(OPTHBIX WIM ONTHUMAJIbHBIX YCIOBHH. Mukpoknumar nomenieHuid. OcBelieHne 1 CBETOBas
cpeaa B IOMEIICHUH.

6. Ilcuxodusnonoruueckue U 3proHOMUYECKHE OCHOBBI Oe3omacHocTH. Ilcuxuueckue
IPOIIECCHI, CBOMCTBA M COCTOSTHHUSI, BIMSIONINE Ha O€301MacHOCTh. BHUIBI M ycloBUS TPyIOBOM
NesITebHOCTH. DPrOHOMHUYECKUE OCHOBBI O€30M1aCHOCTH.

7. Upe3BbIYaiiHbIE CHUTYaIlMM M METOJBI 3alIMTHI B YCIOBHSX WX peanmu3anun. OOmme
ceenenus o YC. Iloxap u B3pbIB. ABapHM Ha XMMHUYECKH ONACHBIX 0OBeKTax. PaauanmoHHble
aBapuu. [IpuOopbl panvalOHHONW, XUMHUYECKOW pa3BeIKH U JI03UMETPUUECKOTO KOHTPOJIS.
UpesBblyaiiHble CUTyallud BOGHHOTO BPEMEHHM. 3allluTa HACEIEHUS B UpE3BbIYaHBIX CUTYaLIUsX.
YcToiunBOCTh (DYHKIIMOHUPOBAHUST 0OBEKTOB IKOHOMHKH B YPE3BBIUAIHBIX CUTYAIIHSIX.

8. YrpapneHnue 6€30MacHOCTBIO )KU3HEESITEIbHOCTH. 3aKOHOJaTeIbHbIE 1 HOPMAaTHBHBIE
IIPaBOBBIE OCHOBBI YIIPABIICHHUS 0€30MMaCHOCTHIO JKU3HEIESITEIbHOCTH. JKOHOMUYECKHE OCHOBHI
ynpaBieHus  Oe3omacHocThio.  CTpaxoBaHME PUCKOB. ['OCyAapCTBEHHOE  yIpaBlieHUE
0€30I1aCHOCTBIO.

4. O06beM yueOHOW JUCUMIIJIMHBI

Bun yae6HO# paboThI B 3auerHbIX B akan. B acrp.
eIMHUIIAX Jacax Jacax
OOw1ast TPYA0€MKOCTh IUCIUIITUHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3AHATHS: 1,33 48 36
Jlexun 0,89 32 24
JlaGopatopHble paboThI 0,44 16 12
CamocrosiTejibHasi pa6oTa 1,67 60 45
[ToaroToBka K ga00paTopHbIM paboTam 0,56 20 15
CamocTosITeIbHOC H3YUYCHHE Pa3/IeTIOB JUCITUILIMHBI 1,11 40 30
Buabl KOHTpOJIA:
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9K3aMeH 1,0 36 27

KonTtakTHas paboTa — mpoMeXKyTOYHAS aTTECTAIIHS 10 0,4 0,3

[ToaroToBKa K 9K3aMeHy ' 35,6 26,7
Buja nToroBoro KOHTpoOJIs: IK3aMeH

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«/HkeHepHasi 1 KOMIIbIOTEPHas rpaguka

1 Leab AMCHUNIMHBI — HAYYUTH CTYIEHTOB CIIOCO0AM O0TOOPa)KEHUs MPOCTPAHCTBEHHBIX
¢dbopM Ha MIOCKOCTH, BBIIOJHCHUIO U YTCHUIO YEPTEKEH METO/IaMU KOMIBIOTEPHON Tpaduku U
MpaBUjIaM M yCJIOBHOCTSM, IPUMEHsIeMbIM ipu 3ToM (ctanmaptam ECKI).

2. B pe3yabTaTe M3y4eHUs IUCHUILINHBI 00y4YaI0MIACH JOJIZKEeH:

Ob6aaoams clieqyOIUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTIOCTHKEHUS:

YK-2.1; YK-2.6; YK-2.8; YK-2.10

3namy:

— cnoco0bl 0TOOpaKeHUS MTPOCTPAHCTBEHHBIX (DOPM Ha TUIOCKOCTH;

— IIpaBUJIA U YCIOBHOCTH IIPH BBIIIOTHECHUU YEPTEKEN;
— BHJIBI CHMMETPHH F'€OMETPUIECKUX (puryp;
— BUJBI U3JIENUNA U KOHCTPYKTOPCKUX IOKYMEHTOB;

— OCHOBHBIE BH[bI Trpaduueckux HHPOPMAIMOHHBIX CHUCTEM, 0a30ByI0 TpadUyecKyro
CUCTEMY, HCIOJIb3YEMYIO B y4€OHOM Ipoliecce.

—  Ymemsb: BBINOIHATH U YUTATH YCPTCIKU TCXHUYCCKUX PI3I[CJIPII>1 C y4€TOM [lef/'ICTBYIOHII/IX
CTaHdapTOB,

— BBIIOJIHATH U YATATH CXEMbI TEXHOJIOTUYECKUX IIPOLIECCOB;
— UCHOJb30BaTh CPEACTBA KOMIIbIOTEPHOU rpadUKy /111 U3TOTOBJICHUS YepTEKEH.

Braoemy:
— crnocobaMu U IpueMaMHt U300paKeHHsI MPEJIMETOB Ha IIOCKOCTH;

— rpaduyeckoii cuctemont «Kommacy.

3 Kpartkoe conep:kanue JMCIHIITHHbI

Paznen 1. OOumme npaBuia BbINOJHeHUs] 4YepTeskel. [IpaBuna BBINOIHEHUS WU
opopmiuenus yeptexeit B coorBercTBuu ¢ ['OCT. I'eomeTpruyeckre mocTpoeHHUs.

Paznea 2. IlpoeuupoBanmue reomerpuueckux ¢puryp. Meron npoexuuid. [Ipsimbie u
kpuBble nuHUM. [Inockocts. [ToBepxHocTH. ['eoMmeTprueckne Tena. CHMMETpHsI TEOMETPUUECKHUX
¢uryp. OmnpeneneHue HATypaJlbHOW BEIWYMHBI OTpe3Ka NPSIMOM H TUIOCKOW (DUTYpHIL.
[Tepeceuenne reoMmeTpuuecKux 00pa3oB.

Paszgen 3. H3o0paxenuss mnpeameroB mno ['OCT 2.305-2009. Hspeauss wu
KOHCTPYKTOPCKHE [OKYMeHTbI. 300pakeHHs. AKCOHOMETPHUYECKHE YEPTEKU 3Nl
Co3nanue TpexMepHbIX Mojenel npeameToB. Co3MaHuE acCOIMATUBHBIX YEPTEKEH Ha OCHOBE
TPEXMEPHON MOJIENH.

Bunel wu3nennii M KOHCTPYKTOPCKUX JOKyMeHTOB. Cxembl. Pe3nObl: oOpazoBanue,
KIaccudukanus, n300paxxeHrue u 0003HaUYCHHE Ha YEPTEKeE.

Paszpnen 4. U300pakeHus: nerajed U UX COeMHEHMI. DCKU3bl U TEXHUYECKHE PUCYHKH
neranei. Pe3pOoBble u3menus M coequHeHHs. Jlpyrue BHIBI pa3beMHBIX U HEPAa3bEeMHBIX
COCIMHEHUN IeTajIeH.
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Pa3nen 5. Ueprexu cOOpouHbIX eauHun. [IpaBuna BeIMOSHEHUS W O(OPMIICHHS
cbopouHoro yeprexa. JletanupoBanue 4epTekeld COOPOUHBIX €IUHUII.

Pa3nen 6. Komnblorepuasi rpaguka. KomnsrorepHas rpaduka u penraeMsie o 3a1adm.
['paduueckue OOBEKTH, MPUMUTHBBI, aTpUOYTHl, CUHTE3 u300pakeHus. IlpeacraBienue
BUJcoUH(pOpMaMM U ee MaiMHHasg reHepaius. CoBpeMeHHbIE CTaHIAPThl KOMIIBIOTEPHOMN
rpaduku, rpaduyeckue S3bIKM U Metadaiinbl. Peanuszanus anmapatHeIXx Moayliei rpaduyeckon
cuctembl. OCHOBHbIE TpaUUECKUe AITOPUTMBI Ha IJIOCKOCTHU U B mpocTpaHcTse. [Iporpammubie
rpaduvecKrue CUCTEMBbI M UX TIPUMEHEHHE.

4 O0bem yueOHOH TUCHHUILINHBI.

Beero Cemectp
By yueOHol paboThl 1 2
3E Axan. 3E Axan. 3F Axan.
q, q. q.
OO61mas TpyA0EMKOCTh AUCHHUTIIHNHBI 7 252 4 144 3 108

KonTakTHas padoTta — ayiuTopHbIe 2,22 80 1,33 48 0,89 30

3aHSITHSL:
B TOM 4HCJe B (popMe NPAKTHYECKOM 1,44 52 0,72 26 0,72 26
NMOATOTOBKH
Jlexun 0,44 16 0,44 16 - -
[TpakTraeckue 3anasitus (I13) 1,78 64 0,89 32 0,89 32
B TOM 4Hclie B (hopMe IPaKTHIECKOH 144 52 0,72 26 0,72 26
MOJITOTOBKH
CamocrosiTesibHasi padoTa 4,78 172 2,67 96 2,11 76
KonraktHast camocrositenbHasi pabota
(3a4eT C OIEHKOM) 08 0.4 0.4
KypcoBast pabora 35,8 - 35,8
KonTaktHas caMOCTOSTe IbHas pabota 478 0.2 2,67 i 211 | 02
(mpuem KypcoBoii paboThl)
[ToaroToBKa K KOHTPOJIBHBIM paboTam 36 18 18
CamocrosTenbHOE U3yUEeHUE Pa3/IesioB 99,2 776 216
JICIATUTHHEI
3ader ¢
3auer ¢ OLIEHKOIA,
Buja uTOroBoro KOHTpoOJIs: P —— KypcoBas
padora
Beero - Cemectp 5
Bun yuebnoit paboThl . A(;Tp' . A(;Tp. . A(;Tp.
O01mas TpyA0eMKOCTh AUCIUTIIINHBI 7 189 4 108 3 81
KonTakTHas paboTa — ayAuTOpPHBbIE 292 60 1,33 36 0,89 o4
3aHATHS:
B TOM 4HucJe B (pOpMe NMPaAKTHYECKOM 1,44 39 0,72 195 | 0,72 | 195
NMOATOTOBKH
Jlexun 0,44 12 0,44 12 - -
[Tpaktuueckue 3anstus (I13) 1,78 48 0,89 24 0,89 24

B TOM 4Hclie B opMe IPaKTHIECKOH

1,44 39 0,72 | 195 | 0,72 | 19,5
MOJrOTOBKH
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CamocrosiTesibHas padoTa 4,78 129 2,67 72 2,11 57
KonraktHas CaMOCTOSATEbHAs pabora 0.6 0.3 0.3
(3a4eT C OLIEHKOM)
KypcoBas pabora 26,85 - 26,85
KonTaktHas caMOCTOSTeIIbHas pabota 478 | 015 | 2,67 i 211 | 0,15
(mpuem KypcoBoit pabOThI)
[ToaroToBKa K KOHTPOJIBHBIM paboTaM 27 13,5 13,5
CamocTosTeIbHOE H3YUYCHUE Pa3/IeIIOB 744 58.2 16.2
JUCITUTLIAHBI
3auer ¢
3ader ¢ OLIEHKOM,
Bua uTOroBoro KOHTpoJIA: .
OIIEHKOH KypcoBasi
padora

AHHOTanugA padoyeil NpOrpaMmbl AU CUUNIMHBI
«IIpukgagHass MeXaHUKA»

1 Heap AUCHUIJIMHBI — HAYYUTh CTYICHTOB TBOPUYECKOMY IOJXOJY K BBITOJHEHHUIO
WHXCHEPHBIX PacyeTOB Ha MPOYHOCTb, KECTKOCTh U YCTOWYUBOCTH SJIEMEHTOB KOHCTPYKIUH,
JIeTaJe U y3JI0B MalllMH U annaparos.

2. B pe3yabTaTe H3y4eHUs IMCHMILINHBI 00y4al0 M IACH J0JIZKEeH:

Obaadoame CIIENYIOMUAMA KOMICTCHIIMSIMHA U WHAUKATOPAMH UX JIOCTHIKCHUS:

VK-2.1; YK-2.2; YK-2.4; YK-2.7; YK-2.8; YK-2.9; YK-2.10

Buame:

— OCHOBHBIE YPaBHEHHUS U METO/IbI PELICHHUS 33/1a4 COMPOTHUBIICHUS MaTEPUAIIOB U JIeTalei
MalllniH;

— OCHOBHBIE METOJbl PACUETOB HA MPOYHOCTH, KECTKOCTh U YCTOMUMBOCTH IJIEMEHTOB
KOHCTPYKIIMIA MaIlIiH U anmnaparos;

— OCHOBBI TEOPMM pacuera JeTajeil W y3J0B MallMH U anmnapaToB XUMHUYECKOMN
TEXHOJIOTHH.

Ymemu:

— INPOBOJUTH PacUeThl IEMEHTOB KOHCTPYKIIMH Ha OCHOBE METOJOB CONPOTHBIICHHUS
MaTepHaJoB;

— paccUMTHIBATh U KOHCTPYUPOBATH JETAIU MAIlIMH 110 UCXOJHBIM JaHHBIM;

— TMPOU3BOAMUTH pacueTbl 10 OCHOBHBIM KPUTEpPUAM pabOTOCHOCOOHOCTH U
KOHCTPYMPOBAHHUs JIeTajIeH MalIH.

Braoemy:

— HaBBIKAMM pacyeTa CONPOTUBIICHUS MaTEpUaAIOB AHAIUTHYECKUMHU METOIaMH;

— HaBbIKaMM BbIOOpA MaTe€pHUaIOB O KPUTEPHSIM IPOYHOCTH;

— pacdeTaMy THUIIOBBIX JI€TaJeH MAlIVH, I10JIb3YsACh CIIPABOYHON JIMTEPATYPOU U

I'OCTamu.

3 Kparkoe coaep:xaHue JUCHMILIHHBI

Pazgen 1. Onpenesienue peakuuii onop. Pacrsizkenmne-cixkatue. AGCONIOTHO TBEPIOE
TENO0. DJEMEHThl CTAaTUKHU. YpaBHEHUsA paBHOBeCHS. OCHOBHBIE JONYIIEHUS W IPHHIIMUIIBI
COINIPOTHBIIEHUST MaTepuanoB. Hampsokenus, nedopmanuu u mnepemenieHus. 3akoH ['yka.
ITocTpoeHne 3mr0p BHYTPEHHUX YCHIIHMM, HAIPSKEHUI M IEPEMEIICHMI. Y CII0BHE TPOYHOCTH IIPH
pacTsHKeHUU (CKaTUM).

Paznea 2. Kpyuenne. M3ru6. 3akon ['yka npu casure. BHyTpeHHue cuioBbie (pakTopsl
pU Kpy4deHUH. Y CJIOBHE MPOYHOCTH NpH KpydeHUH. [IoHsITHE YUCTOrO U MONEepeyHOro U3rudos.
[TpaBuiia MOCTPOEHHUS SIIOP MOMEPEUHBIX CHUJ M U3THOAIOIINX MOMEHTOB. Y CJIOBUE MPOYHOCTH
npu u3ruoe.
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Pasnen 3. Culo:xkHOe HampsizkeHHOe cocTOsiHue. OCHOBBI TEOPHHM HAMPSHKEHHOIO
COCTOSIHUSL M TUIOTE3bl MPOYHOCTH. TOHKOCTEHHBIE cocyabl. OIpeneneHue HANpsHKEHUH 110
0e3MOMEHTHOI Teopuu. PacueT ckaThIx CTep)KHEH Ha YCTOWYHUBOCTD.

Pa3znea 4. eramum mammH. CoequHeHus eTajlell MalllvH. Banbl U ocu, UX OIOpHI U
COeIMHEHUS. MeXaHuuecKue nepejadu.

Paznen 5. Pacyer XMMHMYeCKOro ammapara ¢ MeXaHHYeCKHMM IepeMelIdBAKIIHUM
ycTpoiictBoM. BbIOOp KOHCTPYKLIHMOHHBIX MaTepuaioB. PacdueT OCHOBHBIX T€OMETPHYECKHX
pasmepoB anmapara. Bwibop ¢ianues, mpuBoma. Pacuer ¢nanueBoro coeaunenusi. Bribop
Memanku. Pacuer memanku Ha NpoyHOCTh. Pacder mmoHku B crynuue Mewmankud. Pacuer Bana
MENIAJIKU Ha BHOPOYCTOMYHMBOCTh. Pacuer Bajma Memmaikd Ha MPOYHOCTh. BeiOop u pacuer
KOMIUIEKTYIOIUX 31eMeHTOB. OdopmiieHne MosCHUTENbHON 3amucku. YepTexx oOiiero Buaa
anmapara ¢ BHJAaMH, pa3pe3aMH, CEYEHHUSIMM M BBIHOCHBIMM 3JIEMEHTaMH, JAIOIIMMU I10JHOE
IpeJiCTaBIeHHE 00 ero yCTpoicTBE U MpUHIUIE pa0oThl. YepTexu cOOPOUHBIX €AMHHUIL U JIETaNICH.
Odopmnenue crienuduKammm.

4 O0bem yueOHOH TUCHHMIINHBI.

Beero Cewmectp
Bun yuebnoit paboTbl 3 4
3E Axan. 3E Axan. 3F Axag.
q, 9. 9.
OO61mas TpyA0eMKOCTh AUCHHUTIINHBI 6 216 4 144 2 72

KonTakTHas padoTta — ayiuTopHbIe 222 80 178 64 0,44 16

3aHATHSA:
B TOM 4ucJje B opMe nMpakTHUyecKoii 144 52 116 42 0,28 10
MOJArOTOBKH
Jlexnuu 0,89 32 0,89 32
[TpakTraeckue 3arstus (I13) 1,33 48 0,89 32 0,44 16
B TOM 4ucCJIe B OpME NIPAKTUYECKOMN 144 52 0,72 26 0,22 8
TIOJITOTOBKH
CamocrosiTesibHas padora 3,78 136 2,22 80 1,56 56
KonraktHas camocrosiTenpHas pabota
N 0,4 0,4 -
(3a4eT C OlEHKOM)
KypcoBoii mpoekt 55,6 - 55,6
KonrtakTHas camocrosiTenbHas paboTa 04 i 0.4
(IprieM KypCcOBOTO TIPOEKTA) 3,78 ' 2,22 1,56 ’
PacueTHo-rpaduyeckue paboThl 18 18 -
[ToaroToBKa K KOHTPOJIBHBIM paboTaM 18 18 -
CamocTosTeTbHOE H3YUCHHE Pa3/IeNiOB 436 43,6 i
JMCITUTUTHHBI
3aver ¢ Kypcosoii
Bua uToroBoro KOHTpoJIA: .
OLIEHKOii NPOEKT
Beero Cemectp
Bun yuebnoit paboTbl 3 4
3E Actp. 3E AcTp. 3F AcTp.
q. . .
OO6m1ast TpyA0€MKOCTh TUCITUTLIMHBI 6 162 4 108 2 54
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KonTakTHast padoTa — ayiuTOpHbBIE 2,22 60 1,78 48 0,44 12
3aHATHS:
B TOM 4mcJje B popMe NpPaKTHYECKOi 144 39 1.16 315 | 0728 75
MOATOTOBKH
Jlexiuu 0,89 24 089 24
ITpaktnueckue 3ansatus (113) 1,33 48 0,89 24 0,44 12
B TOM 4HCIIe B (hOpMe PAKTHIECKON 1.44 39 0,72 195 | 022 6
MIOJITOTOBKH
CamocrosiTesibHas padoTa 3,78 102 2,22 60 1,56 42
KonTakTHas camocTosTensHas padora
9 0,3 0,3 -

(3a4eT C OIEHKOM)
KypcoBoii mpoexT 41,7 - 41,7
KonrtakTHas camoctosiTenbHas pabota 03 i 03
(mprieM KypcoBOTO IIPOEKTA) 3,78 ' 2,22 1,56 ’
PacuetHo-rpaduueckne paboTsl 13,5 13,5 -
[ToaroToBKa K KOHTPOJIBHBIM paboTam 13,5 13,5 -
CamocTosTeIbHOE H3YUCHUE PA3/ICIIOB 327 32.7 i
JICITUTUIAHBI

3ayer ¢ KYPCOBOH
Bujx UTOroBOro KOHTpOJIS: o

OIIEHKOH MPOEKT

AHHOTaNUA padoyeil NPOrpaMMbl IUCHUIIMHBI
«IIpoueccsl 1 anMmapaTbl XMMHYECKO TEXHOJIOTUIDY

1 Ieap AMCHUIUIMHBI - BMECTE C JIUCHUIUIMHAMH OOINEH XUMHYECKON TEXHOJIOTHH,
XUMHUYECKMMH TpOIleCCaMd U peaKkTopaMd W JOPYTUMH, CBA3aTh OOIICHAYYHYIO U
OOIICMH)KCHEPHYIO TOATOTOBKY XHWMHKOB-TEXHOJIOTOB, YTO HEOOXOAMMO IIPH TOJTOTOBKE
0akanaBpoB MO JAHHOMY HAINpPaBICHUIO IJI HAYy4YHO-HCCIEAOBATEIbCKONM U MPaKTHYECKOU
paboThl HAa IPEATPUSITUSX.

2 B pe3yabTaTe H3y4eHHUs IMCUUILIHHBI 00yYAIOMIMIACH 10JI2KEeH:

O6nagath CHEAYIOUIMMH YHUBEPCATBHBIMH KOMIIETEHIIMSMUA W HWHAWKATOPAMHU HUX
JIOCTHKCHUSA

VK-1.1, VK-1.2, VK-1.3, YK-1.4, YK-2.3; YK-2.10, YK-3.3, YK-8.4, OIIK-2.6, OIIK-2.7,
OIIK-2.8, OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.7, OIIK-4.12, T1IK-1.2, I1K-1.3, TIK-2.3, T1K-3.2,
I1K-4.3.

3name:

— OCHOBBI TEOPUM TIEPEHOCA HMITYJIbCA, TEIUIAa M MAaCChl; MPUHIUIBI (HU3HUIECKOTO
MOJICJIMPOBAHUS IPOILIECCOB; OCHOBHBIE YPaBHEHHUS JBUKECHUS KUIKOCTEH; OCHOBBI TEOpPUU
TeIUIoNepeIadr; OCHOBBI TEOPHH MAaCCOIMEpPEIayd B CHCTEMax CO CBOOOTHON M HEMOJBUKHOU
rpaHuiieil pasgena (as3; TUMOBBIE MPOLECCH XUMHUYECKOW TEXHOJOTHH, COOTBETCTBYIOIINE
anmapaThl 1 METO/bl UX pacyeTa;

— METOJIbl TMOCTPOCHHUS HOMIUPUYECKUX M TEOPETUUYECKUX MOJENed XUMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB.

Ymemn:

— ONpeAeNsITh XapaKTep IBWIKEHUS >KUIKOCTEH W Ta30B; OCHOBHBIC XapaKTEPHUCTUKH
MPOIIECCOB TEIUIO- U MacCOIepeayu; PACCUMTHIBATh MapaMeTphl U BBIOMpATh ammaparypy ajs
KOHKPETHOT'O TEXHOJIOTHYECKOTO MPOIIECCa;
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— PpacCcUMTBHIBATh OCHOBHBIE XAapaKTEPUCTUKH XHWMHKO-TEXHOJIOIMYECKOTO IIpolecca,
BBIOMPATH PALIIOHAIEHYIO CXEMY.

Braoemy:

— METOJAaMH TEXHOJIOTMYECKUX PACYETOB OTHENIBHBIX Y3JIOB M ACTAJICH XUMHYECKOIO
00opyI0BaHNS;

— HaBBIKaMU IIPOEKTUPOBAHUS TUIIOBBIX ANIIAPATOB XMMHYECKON IPOMBIIUICHHOCTH;

— METOAAMHU OINpPENETCHUs PALMUOHAIBHBIX TEXHOJIOTMYECKUX PEXHMOB pabOThI
00opyToBaHuUs.

3. Kpartkoe cogep:xanue JUCUMIJIMHbI.

Pa3nea 1. 'mapoaunamMuyeckue nNpouecchbl M annaparbl XUMHYeCKOM TeXHOJIOTHH.

1. Beenenue B qucuuminHy. OCHOBHbBIC NOHATHA U onpeAeneHus. [IpenMer AucuuIInHbI
«[Ipouecce! 1 annaparsl XuMUUYecKoi TexHonoruny». Kinaccudukanus nporeccos. Henpepbiabie
Y IICPUOINYECKHUE, CTALlMOHAPHBIE U HECTALIMOHAPHBIE ITPOLIECCHI.

OCHOBHBIE 3aKOHOMEPHOCTH IIPOLECCOB W OOLIMe MNPUHLMIIBI pacueTa anmnaparos
XUMHYECKON TEXHOJIOTHH.

Kunkoctu u rasel. Knaccugukanus xuakocreil. MneansHas sxuakocts. KanensHble u
ynpyrue xuakoctu. Cuibl, JEHCTBYIOLIME B KHIKOCTU: MAacCOBbIE U IIOBEPXHOCTHBIE.
HanpsokeHus: B )KUIKOCTAX M Ta3zax (TaHreHLUallbHble U HOpMayibHbIe). CBOMCTBA KUAKOCTEH.
Mognenb HenpepbIBHOH cpenbl. [lonsaTHe Gu3mueckoro aeMeHTapHoro oobema.

2. OcHoBBI Teopuu nepeHoca. OCHOBBI TEOPUH SBJICHUN MEepeHOca: aHAJIN3 MEXaHNU3MOB,
MOJICJIUPOBAHMS U Pa3pabOTKH 0OO0OIIEHHBIX METOJIOB pacyeTa rMAPOMEXaHUYeCKUX, TEMIOBbIX
¥ MaccOOOMEHHBIX MPOLIECCOB U annapaTtoB. PeHOMEHOIOIMUECKHUE 3aKOHBI IEPEHOCAa UMITYJIbCA,
Macchl U B3HEpPruu. MOJeKyJspHbIH M KOHBEKTHBHBIM mepeHoc. OOmume 3aKOHOMEPHOCTU
TUAPOJIMHAMUKY, TEIUIONEepeayd M Maccolepenadd. B3auMocBs3b 3THX IPOLIECCOB B
MIPOMBIIUICHHON armaparype. Ponb SIBJICHU TepeHoca pH XAMHUYECKHAX
npeBpameHusIx. MaTepuaibHble W JHEpPreTHYeckue (TeIuioBble) OajaHChl; OIpeaesieHUe
MacCOBBIX IIOTOKOB U JHEPreTMYECKHUX 3aTpaT. YCJIOBHS pABHOBECHS M ONpEIEIICHUE
HaIpaBJieHUs MpoleccoB neperoca. OO BUJ ypaBHEHUH CKOPOCTU TNPOLIECCOB; IBUKYIIUE
CWJIBI M KHHETHYECKHE KO3PPUIUEHTHI. JIMMUTUPYIOIIHE CTAAHH.

3. l'mapocraruka. [uddepennnanpapie ypaBHeHHs paBHoBecus Oitnepa. [lokosimasics
KUAKOCTb TOJT IeHCTBUEM CUJIbI TsbKecTH. OCHOBHOE ypaBHEHUE ruapocTaTtuku. [lpakTuueckue
MPUJIOKEHUSI OCHOBHOTO YPABHEHMSI TUAPOCTATUKH.

4. T'uaponuHaMuka. bamaHc cul mpu JBWKEHUM BSI3KOM HECKHUMAEMOW >KHUIKOCTH.
YpaBHeHHE HEpa3pBIBHOCTH (CILTOMIHOCTH) MOTOKA. Y paBHeHHe HaBbe-CTokca 1 ero (hu3nueckuii
CMBICIL.

[TogoOHoe mpeoOpazoBanue ypaBHeHuss HaBbe-Ctokca. bespasmepHbie mepeMeHHBIE -
KPUTEPHH THIPOAMHAMUYECKOro noaoodus (Dinepa, PeitHonbaca, @pyna, TOMOXPOHHOCTH), UX
(buznyeckuil CMbICIT; MapaMeTpuyeckue kpurepun. KpurepuanbHoe ypaBHEHNE IBUKEHUS BSI3KOI
KUJKOCTH.

VYpaBHeHue IBIWKEHUS Diiepa. DHEPreTHUeCKui OallaHC CTAIMOHAPHOTO JIBHKCHHS
UJCANIbHOU XUAKOCTH. YpaBHEHHE bepHyImM s UACAIBHOM M pEalbHOM KUAKOCTU. Ero
MpPaKTUYECKHE TPUIOKEeHUs (ucTedeHue xuakocted, Tpyoka Ilurto-Ilpanarns). [IpuHiumns
U3MEPEeHUs  CKOpOCTel M pacxXoJOB  JKUAKOCTH  JIPOCCENIbHBIMH  HpubopamMu U
MTHEBMOMETpUYECKUMH TpyOkamu. OmpenereHre pacxoA0oB MPH HCTEUEHHUH >KUIKOCTEH uepes
OTBEPCTHS WM HACAJKHU.

'unpoauHamMuyeckye peskuMbl IBUYKEHUS KUJIKOCTEH: TaMUHAPHBIN U TYpOYJIeHTHBIN.

Uucno PeiHonbaca W €ro KpUTHYECKUE 3HA4YCHHs. MexaHU3Mbl JIAMHUHAPHOTO U
TypOyneHTHoro tedenuil. [lonstue typOynentHoctu. IlpencraBienust o ruapoIUHAMUYECKOM
MOTPaHUYHOM CJIO€ NPH TEUEHUH 110 TpyOaM U KaHajlaM U IpU OOTEKaHUHU Tell.
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Pacyer paumamerpa TpyOONMpOBOJOB U ammapaToB; BBIOOP CKOPOCTEH MOTOKOB H
ONTUMAJIFHOTO JaMeTpa TPyOOIpOBOIOB.

Pacrnipenenenue ckopocteil o paanycy TpyObl OCTOSTHHOTO CEYEHHsI MPH JIAMUHAPHOM
CTallMOHAPHOM TEYEHHUHU.

Teuenue B TpyOax u kananax. Onpenensonuii MonepeuHblil pa3Mep MOTOKa B KaHallaxX
POU3BOJILHON (POPMBI: TUAPABIMYECKHHA painyc, SKBUBAJICHTHBIA JHAMETP.

['mapaBinyueckoe CONMPOTHBIIEHUE MPU TEUEHUU JKUJKOCTEW M ra3oB. Pacuer morepp Ha
Tperne (ypaBHenue [lapcu-BeiicObaxa) m Ha MecTHbie conpoTuBieHUs. COOTHOIICHUS U
HOMOTPaMMBI JUIsl pacueTra K03 puileHTa TpeHus. 3aBUCUMOCTH MEX1Y pacXoJ0M U MepenaioM
nasiieHus. Pacuer Hamopa i mepeMelleHUs JKUIKOCTEH uepe3 cucTeMy TpyOOIpOBOJIOB U
arnapaTos.

1.5. Ilepememienue xunakocredd. [lepemernienune KUAKOCTEH C TOMOIIBIO MAIlIHH,
noBplaronux JasieHue. OO0beMHble (MOPIIHEBbIE, POTAMOHHBIE W JIp.) M JAUHAMHYECKHE
(ueHTpoOEXKHBIE, OCEBBIE U AP.) HACOCHL. OCHOBHBIE TAPaMETPHI PA0OTHI THAPABINYECKUX MAILINH:
MIPOU3BOUTEIIBHOCTD, Hamop, MontHocTh, KII/[. Pacyer Hamopa u moTpebisieMoil MOIIHOCTH;
noaoop aBurarens K Hacocy. OmpeneneHue IOIMYCTHMOW BBICOTHI BCachiBaHUS. SIBieHHE
KaBUTAllUM U ero mnpeaoTBpamieHue. OcoOEHHOCTH paboOThl, COMOCTAaBIEHHWE U 00JIaCTH
NPUMEHEHHS OCHOBHBIX THUIIOB HACOCOB - IIEHTPOOEKHBIX, MOPUIHEBHIX (TUTYHXKEPHBIX) U JIp.
Cas3pb Hamnopa, MomHocTH U KIIJ[ ¢ mpou3BoAUTENBHOCTHIO (XapaKTepUCTHKU HAacocoB). Pabora
HAcCOCOB Ha CETh U UX BBIOOD; pEryIMpOBaHUE IPOU3BOIUTEIHHOCTH.

Paspnen 2. TenuioBbie nponecchl U ANNAPATbl XUMUYECKOH TEXHOJIOTHH.

2.1. OcHOBHBIC TOHATHA W ONpenencHUs B Temionepenadye. OCHOBHBIC TEIUIOBBIC
MpoLecChl B XMMUYECKOM TEXHOJOTMU: HArpeBaHUWE M OXJIAKIEHUE, KOHJIEHCAllUs NapoB U
ucnapenue xxuakocrei. CTallnoHapHBIM U HECTALIMOHAPHBIN NIEPEHOC TEIUIOThl. TemneparypHoe
nosie, TpaJHEHT TEeMIEeparypbl M TEIUIOBOM MOTOK; TeIulolepeaaya M TeIuIooTAaua.
TemnepaTyponpoBOIHOCTb — TEINIOMHEPLIUOHHBIE CBONCTBA CPEIbI.

2.2._Ilepenoc »Hepruul B ¢opme TemnoThl. TennaoBoi OamaHc Kak YacTHBIA ciydait
dHEepreTHUecKoro Oamanca. OmnpezaeneHue TEIUIOBOM HATPY3KH armapaTa Mpyu U3MEHEHUU U 0e3
U3MEHEHUs arperaTHoro coctosiHus. Pacxoxa temnonocureneit. JuddepenmansHoe ypaBHeHUE
nepeHoca ’Hepruu B (opme Temnorsl, ypaBHeHue Pypne-Kupxroda u TemnonpoBogHOCTH.
CrannoHapHbIi NEPEHOC TEIUIOTHI Yepe3 IIOCKME M LMIMHApUYeckue creHkH. CoueraHue
MEXaHU3MOB [€PEHOCa TEIJIOTHI (TEIUIONPOBOAHOCTH, KOHBEKIIMH, N3TyueHus). KOHBEKTUBHBIN
nepeHoc TemloTsl. be3pasmepHble nepemenHsle — uucina Hyccenbsra, Ilexne, Ilpangris,
I'pacroda, dypre. Pacuer korhPHUIIMEHTOB TEMIOOTAAYN MPU BBIHYKIECHHON M €CTECTBEHHOU
KOHBEKIIMH. TermnooOMeH MpH HW3MEHEHMH arperaTHoro cocrossHus. KoHaeHcanusi mapos.
®opmyna Hyccenbra. Temnoobmen mnpu kurneHuu. PaauanTtHbll TersonepeHoc. B3aumHoe
U3IIydeHUe Tell. PaJlMaHTHO-KOHBEKTHBHBIM IEPEHOC TEIUIOTHL. PacueT noTepp TEIIIOTHI
anmapataMd B OKPYXKAaIOLIyl0 cpeay M TemuoBod wu3onsuuu. (OCHOBHOE ypaBHEHHE
TEIUIONEPEIaUH.

2.3._ Temnomepenaya B IOBEPXHOCTHBIX _TEIIOOOMEHHMKax. Temromepengada B
MOBEPXHOCTHBIX TEMJI000MEHHMKAX. AJIUTUBHOCTh TEPMHUYECKUX cOnpoTuBieHHH. CpenHss
JIBUKYIIas cuia Teruionepenaund. OmnpeneneHre cpeAHed IBUXKYLIEH CHibl B ammapaTax
pa3IMyYHBIX KOHCTPYKIMH. B3anMHOe HampaBiieHME JBIKEHHMS TEIUIOHOcHUTene. Pacuer
MOBEPXHOCTHU TETIO0OOMEHHUKOB.

CriocoObl moABOJAa M OTBOAA TEIUIOTHI B XWMHYECKOM TexHosoruu. TpebGoBaHus,
npenbsBisieMble K TerioHocuTensiM. OOorpeB BOASHBIM MapoM, BBICOKOTEMIIEPATYPHBIMHU
OpPraHMYeCKUMHU TEIUIOHOCUTEISIMHM, TONOYHBIMHM Ta3amu. CriocoObl snekTpooborpeBa. OTBOI
TEIUIOTHI BOAOW, BO3AYXOM U HU3KOTEMIIEpaTypHbIMH TEIJIOHOCUTEISIMHU.

TennooOMenHble ammapartbl; uX Kinaccupukanys. OCHOBHBIE THIIBI MOBEPXHOCTHBIX
Ter1000MEeHHUKOB (TpyOuaTble, MJIacCTUHYAThIE, alllapaThl C MePEMENINBAIOIINMU YCTPOHCTBAMU
u T1.4.) CMmecuTenbHble TEIUIOOOMEHHUKU: TpaJupHHU, KOHAEHCATOpbl cMmemeHus. Bribop
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ONTUMAJIFHBIX KOHCTPYKIMM U YCIOBUIN 3KCIUTyaTallM TEIUIOOOMEHHBIX anmapaToB. OCHOBHbIE
TEH/ICHIIMH COBEPILIEHCTBOBAHUS TEIUIOOOMEHHBIX aIIapaTrosB.

Pasnen 3. Ilpomecchl M anmapartbl pa3jiejieHHusi TOMOITeHHBIX CHCTeM (OCHOBHbIE
Macco0OMeHHbIe MPoIecChl).

3.1._OcHoBHBIC OHATHS U ompesenieHns B Macconepenaye. Kimaccudukanus npouecco
mMaccooOMena. OCHOBHBIE TIOHATHS U ornpenenenus. [Iporeccsl co cBOOOAHOM 1 (PUKCHPOBaHHOM
rpanuIeil pasgena (a3 um ¢ pasgensiomend ($aspl meperopoakoil (memoOpanoi). Hocurenu u
pacnpenenseMblie BemecTBa. CiocoObl BeipakeHHst cocTaBa (a3. OU3UKO-XUMUIECKHE OCHOBBI
MacCOOOMEHHBIX MpPOLECCOB. PaBHOBECHBIE YCIOBUS U ONpEIECICHHUE HAMpaBieHHs IMepeHoca
BemectBa u3 Qasel B (Pazy. Koaddummentsr pacnpenenenus. [lorstue o maccomepenade u
MaccooTnaye. KoHIleHTpallioHHOe MoJje, TPaJlueHT KOHICHTpAIluH, OOIUNA U YAEIbHbIH MOTOK
Mmacchbl. MonekyssipHas 1uddy3us B )KUAKOCTSX, Tazax (mapax) ¥ TBEPIbIX TeJax.

3.2. MexaHu3MBbl IIepeHoca Macchl. Y paBHEHUE HEPA3PbIBHOCTH JIsl IBYXKOMIIOHEHTHOM
cucremsl. /luddepenipranbHoe ypaBHEHHE KOHBEKTUBHOTO IIEpEHOCa MAacChl B OMHAPHBIX cpejiax.
HMudbdy3noHHBI TMOrpaHUYHBIN CJIOH; TPO(QWIM KOHIICHTPAIMd M CKOPOCTEH B IOTOKaX.
Koadduuumentsr maccoornaun. OCHOBHBIE MOJCIBbHBIE MPEICTABICHUS O MEXaHHU3MeE
MaccooTnayu. MojenupoBaHue KOHBEKTUBHOro wmaccooOMena. Yucna Hyccenbra, [lekie,
[Ipannrns, ®dypbe u 1p., UX (GU3NYECKUH CMBICH, AQHAJOTUUM C TEIUIOBBIM M0J00HMEM
MPUMEHUTEIBHO K razaM M KHUAKOCTAM. Pacuer ko3dduiMeHTOB MaccoOoTAaud B ammaparax
pa3IUYHBIX THUIIOB IO YpaBHEHMsSIM C Oe3pa3MepHbIMM IepeMeHHbIMU. Macconepenaya.
OcHoBHOe ypaBHeHUE Macconepeaaun. COOTHOIIEHUE MEXKIY KO3 dumeHTaMi Maccornepeaaun
U MacCoOTAa4yH, aJIUTUBHOCTH Au(Py3noHHBIX  compoTtuBieHuil. HWHTeHCcHpukamus
Maccorepeiayd MyTeM BO3JCUCTBUA Ha JUMUTHPYIOIIYIO cTaguio. BrusHue ycrnoBuit
(TeMmieparypbl, JaBJI€HHs, KOHILIEHTpallMil) Ha HANpaBJIEHME MaccOlEpeHoca Ha MpUMepax
abcopOIMy; MPUHITUIIEI BEIOOpa a0COpOSHTOB.

3.3. Pa3oBoe paBHOBecHe. MaTepuanbHbIi OallaHC HEMPEPHIBHOTO YCTaHOBHBILIETOCS
mpolecca Mpu pa3inyHbIX Croco0ax BBIPAKEHHUS COCTaBOB (a3 M UX PACXOJIOB; ypaBHEHHS
pabounx nuHuil. IlpenenbHble KOHLEHTpALMU PAcHpElesIIeMOro KOMIIOHEHTa B OTHAIOLIEH U
u3BJeKaromen ¢aszax A1 MPOTUBOTOYHBIX MpOIeccOB. MakCHUMaabHO BO3MOXKHAs CTENEHb
U3BJICUCHUS, MUHIMAJIHHBIN W ONITUMAIIBHBINA PacXO/Ibl U3BIIEKAOUICH (ha3bl.

3.4. Meronbl pacuyéra pa3MepoB MacCOOOMEHHBIX KOJIOHHBIX ammaparoB. Pacuer
MONEPEYHOro CeYeHus (AuaMerpa) KOJOHHBI; NPENeNbHO JOMYCTHUMas U HSKOHOMMYECKU
ONTUMAaJIbHAsi CKOPOCTH CIUIOUIHOM (pa3bl. PanmoHanbHbli BBIOOpP B3aMMHOTO HampaBJICHUS
JIBUXKEHUS (a3 U OpraHu3aluy MOTOKOB B MaCCOOOMEHHBIX anmapaTax. Pacuer maccooOMeHHBIX
IPOILIECCOB U alMapaToB AJsl CUCTEM C OJJHUM pacIpeeisieMbiM KOMITIOHEHTOM. OCHOBBI pacyeTa
BBICOTHI MacCCOOOMEHHBIX allapaToB C HEMPEPHIBHBIM W CTYMEHYAaThIM KOHTaKToM (a3. J[Ba
OCHOBHBIX METOJ]a pacyeTa: Ha OCHOBE KOA((HUIIMEHTOB Maccolepeadyl U Ha OCHOBE MOHSATHUS
TEOPETUYECKON CTyneHu pasnaeneHus. [loHsTHe yuciia eAUHUIl EPeHOoca U BBICOTHI €IMHULIBI
nepeHoca. Paktop Maccomnepenauu. CpenHss ABWXKYyILIas CcuiIa Maccomepenadyd. BnusHue
IPOJOJIBHOTO TepEMEIIMBAHMUs Ha CPEIHIOI JBIDKYILYIO cuily Maccomnepenauu. [Ipouemnypa
pacueTra, OCHOBaHHas Ha OOBEMHBIX Kod(p¢uIMeHTax Macconepeaauu. ['paduyeckuili u
AHAIUTUYECKUN MEeTOJIbl pacyeTa. PacueT BbICOTHI MacCOOOMEHHBIX allMapaToB CO CTYMEHYATHIM
KOHTAakTOM (a3. DPPeKTUBHOCTh cTyneHu 1o Mbpapdpu. CBs3p uMcia €IUHULl NEepeHoca U
nokanpHoro KIIJI crynenu mo Mapdpu. UncneHHbl pacyeT «OT CTYNEHU K CTYNEHU» U €ro
rpaduyeckas MHTEPIPETALUsl C UCIOIb30BAHUEM «KUHETUYECKON JTUHHHU». YUeT CTPYKTYphl
notokoB u KIIJ] tapenkn. OcoOeHHOCTH pacueTa Tapenb4aThiX KOJOHH HAa OCHOBE TIOHSTHS
TEOPETUYECKON Tapesku. Yncino AeHCTBUTEIbHBIX U TEOPETHUECKUX Tapeiok. D(QeKTuBHOCT
Tapeikd. PannoHa bHBIA BBHIOOP B3aMMHOTO HAINPABICHHS IBIWKEHHS (a3 W OpraHU3aIllUuH
MOTOKOB B MaCCOOOMEHHBIX armaparax.

3.5. AGcopbumsa. OOmme TpUHIMIB YCTPOMCTBA M KiIacCH(UKAIUS anmapaTtoB s
MacCOOOMEHHBIX MpPOLECCOB B cHucTeMax ''ra3(map)-KuakocTs". OCOOEHHOCTH KOHCTPYKIIMH
abcopOepoB. OCHOBHBIE TUIIBI U 00JIACTH IPUMEHEHHUs aOcopOepOB: Hacal0UHbIE U TapesbyaThie
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KOJIOHHBI, alaparbl CO CIUIOMIHBIM M CEKIIMOHMPOBAHHBIM 0apOOTaXKHBIM CJIOEM, almapaTsl ¢
TUCTIEPTUPOBAHUEM  KHMIKOCTH. (CXxeMbl —abCOpOIMOHHO-AECOPOIMOHHBIX  YCTAHOBOK  C
BBIJICJICHUEM H3BJICYEHHOIO KOMIIOHEHTa W pereHepauueil abcopOeHTa (necopOuueil mpu
NOBBILIEHHON TEMIIEpaType, IOHWKEHUEM JaBJICHUs, OTyBKOM HHEPTHBIM HOCUTEJIEM).

3.6. ductwunsuud. Pextudukauus. PasneneHue AUCTHIUISIIMEH >KUAKMX TOMOI€HHBIX
cMecell M CKMDKEHHBIX Ta30B; 00JIaCTH MPUMEHEHHUS U 0COOEHHOCTH MPOBEICHUS MTPOLIECCOB MPU
pa3iau4HOM JaBicHMM. 1IapokMIKOCTHOE paBHOBECHE ISl CUCTEM C IIOJIHOM M OTPAaHUYEHHOU
B3aMMHOM pPAacTBOPUMOCTBIO U €r0 BIIMSHHE Ha BO3MOXKHOCTb pa3felieHUuss KOMIIOHEHTOB
JUCTUUIALMOHHBIMU MeTOiaMu. PacueT paBHOBecHs JUIsl MlealIbHBIX OMHApHBIX cMeceld. [Ipocras
U (hpaKIMOHHAS IEPETOHKA; IIeperoHKa ¢ aediermanueil. MarepuaibHbIi 6anaHc, pacdyeT BhIX0/1a
IPOAYKTa U €ro CpPeJAHEro cocraBa NpHU IEeperoHke OMHApHBIX cMeceil. CXembl yCTaHOBOK.
TemnoBble OaaHCHl U pacdeT PacxXoJI0B TEIUIOHOCHTEIEH ISl 3TUX MPOLECcCOB. PekTudukams.
DU3NKO-XMMUYECKME OCHOBBI M OCOOEHHOCTH YCIOBUH IpOBeAEHUs MpoleccoB. Cxembl
YCTAHOBOK Ui HEMPEPhIBHOM M TMEPHOAWYECKON peKTU(UKAMK OWHAPHBIX CMECEH.
OcobeHHOCTH yCTpOiCTBa anmnapaToB (HacaJ0UHbIX U TapeabuaThbIX KOJIOHH) U BEIOOpA PEKUMOB
uX paboThl mpu pekTudukanuu (Mo cpaBHEHHIO ¢ abcopOuueir). OcoOeHHOCTH YCTPOHCTBA U
BapuaHTbl paboThl Ucnapurened U JeduierMaropoB. MojenupoBaHue M pacyeT MPOLECCOB U
anmapaToB NpU HEMPEPhIBHON peKTU(UKauu OWHApHBIX cucTeM. OCHOBBI YMCIEHHOTO U
rpad0aHaIUTUYECKOTO METo/0B. MarepuanbHbiii Oananc. Paboune nuHuu. OmnpeneneHue
MUHUMAJIBHOTO W pabodero QuerMoBoro uucia. TemioBoil OalaHC U pacyeT pPacxoJlloB
TerioHocuTene. [IpuHIUIBI TEXHUKO-3KOHOMUYECKOM ONTUMM3alMU MPU pacueTe pabodero
¢ierMoBOoro uyucia, pa3MepoB ammaparypbl M 3Hepreruuyeckux 3arpar. OCHOBBI pacueTa
TapenbyaThIX U HACAJOYHbIX PEKTU(DUKALMOHHBIX KOJOHH.

Pa3nea 4. Ilpoueccsl U anmaparbl pa3jejieHHs] TeTePOreHHbIX cUcTeM (OCHOBHbIE
THAPOMEXaHU4YeCKHe MPoLecchl).

4.1. Paznenenuie reTeporeHHbix cucreM. OCHOBHbBIC MOHATHS U MeToAbl. Kinaccudukarus
KUJKUX W Ta30BbIX TIETEPOTrE€HHBIX CHCTEM: CYCIIEH3UH, SMYJbCUM, IIE€HBI, IbUIA, TYMaHBI.
MatepuanbHblii 6ajlaHC IPOLIECCOB pa3JIeNeHUs FeTEPOreHHbIX cucteM. OueHka 3QpPeKTUBHOCTH
U BBIOODP ONTHMANIbHBIX MPOLIECCOB U AIMApaTOB Ui Pa3/IeIeHUs] TeTePOTreHHBIX CMeceH.

4.2. OcHOBBI TeOpUU OcaxjeHus. Pa3zneneHue KUIKUX U Ta30BbIX CHCTEM B I0JIE CHUII
TsokecTH. Pacyer ckopoctelf CBOOOJHOIO W CTECHEHHOTO OC@XKICHHMS TBEPIBIX YaCTHIL
1apooOpa3HOi U OTJIIMYHBIX OT Hee (GopM B mosie cuibl TshkecTu. Ilporeccsl orctauBaHus U
YCTPOMCTBO ammapaToB pa3[elIeHHs CYCIEH3WM, AMyNbCHM M mblIei. Pacder moBepxHocTH
OCAXKIEHMS Y POU3BOAUTEILHOCTH OTCTOMHUKOB. Y CTPONWCTBO U IEWCTBHE LIUKIOHOB (ITPOCTHIX
u OaTapeitHbIX ), THAPOLIUKIIOHOB.

4.3. TeueHue >KUAKOCTH Yepe3 HEMOJBWKHBIC 3EPHHUCTHIC W TCEBIOOKIIKEHHBIE CIIOU.
3HayeHWe TUAPOJMHAMMKHM 3€pHHCTBIX CIIOEB B Iporeccax (UIbTpOBaHUSA, TEIJIO- H
MaccooOMeHa, TreTeporeHHoro kartanumza M Jp. OCHOBHBIE XapaKTEPUCTUKH JTHX CIIOEB:
JUCIIEPCHOCTD, YAEIbHAs IOBEPXHOCTb, IOPO3HOCTh, IKBUBAJICHTHBIN JUaMeTp KaHaIoB. Pacuer
TU/IPABIMYECKOrO COMPOTUBIIEHUS CJOSA. [ 'MApaBIMYECKOE CONPOTHUBIEHUE CIIOEB HAcaJoK
HPOMBIIIJICHHBIX Macco- U TeMJI000MEHHBIX alapaTos.

Pexxumbl TeueHUs MOTOKOB B HAca/J0YHbBIX KOJOHHAaX. ['HapaBinueckoe cOMpOTUBIICHHE,
SBJICHUS TIO/BUCAHUs, 3axjeOblBaHWs W UWHBEpCMH (a3 M pacyeT COOTBETCTBYIOLIMX
ckopocteil. ['uaponunamMmuka ICEeBIOOKIKEHHBIX (KHUImuX) cioeB. OOnacTb NpUMEHEHUs
IICEBI00KUKEHUS. OcHoBHbIE XapaKTEPUCTUKU NICEBI00KMKEHHOTO COCTOSIHUS.
['unpaBnuyeckoe conporusieHue. Pacuer ckopocTeil mceBnooKuKeHs: 1 CBOOOTHOTO BUTaHUS,
BBICOTBl TICEBJIOOKMKEHHOrOo cyos. ORHOpPOAHOE W HEOAHOPOJHOE IICEBIOOXKMKEHHUE.
Oco0OeHHOCTH TICEeBJOOXKIKEHHS MOJUIUCIEPCHBIX cioeB. [IHEBMO- W THIpPOTpaHCIOPT
36pHUCTBIX TBEPBIX MaTEPHAJIOB.

4.4, OunbTpoBaHWE CYCIEH3WW W OYMCTKA Ta30B OT mbuied. Crnernuduka MOBEICHHS
0CaJIKOB KaK 3€pHHCTBIX CJIOEB: C)KUMaeMble U HECX)KUMaeMble 0caiku. Buabpl GMIbTpOBANIBHBIX
neperopojiok. @axkTopel, BAMSIONIME HAa CKOPOCTh (uiubTpoBanus. dunpTpoBaHue npu
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MIOCTOSTHHOM CKOPOCTH (PHIIBTPOBAHUS. DKCIIEPUMEHTAIIFHOE ONPE/IeIICHNE KOHCTAaHT YPaBHEHUS
¢dunbpTpoBanus. Knaccudukaius u yCTpOHCTBO OCHOBHBIX THIIOB HEMPEPHIBHO U MEPHUOTUICCKH
paboTarmux GUILTPOB U GUIBTPYIOMIUX IIEHTPUQYT.

4. O0bem y4eOHOH TUCHMILINHBI.

Beero Cemectp
Bun yueOHo# padoThI > 6
3E AKkan. 3E AKan 3E AKkan

q, .. .9
OO01m1as TpyA0€MKOCTh JUCITUTLIMHBI 12 432 6 216 6 216
KonTakTHas padoTa - ayMTOpPHbIE 45 160 18 64 2.7 9%
3aHATHA
Jlexuuu 1,8 64 0,9 32 0,9 32
Jlaboparopusie paboTsl (JIP) 0,9 32 - - 0,9 32
ITpaktrueckue 3ansatus (113) 1,8 64 0,9 32 0,9 32
CamocrosiTeJibHAas pa6oTa 55 200 3,2 116 2,3 84
CamocTosTeIbHOE H3YUYCHUE PA3/ICIIOB 5.5 200 3.2 116 23 84
JIUCLIUIUINHEI
Bujabl KOHTpOJIS:
IK3aMeH 2,0 72 1,0 36 1,0 36
KonTakTHas paboTta - MpOMeKyTOIHAS 0.8 0,01 0.4 0,01 0.4
aTTecTalus 2,0
[ToaroToBKa K SK3aMEHY 71,2 0,99 35,6 0,99 35,6
Bujx HTOroBOro KOHTPOJIS: 9K3aMeH 9K3aMeH

Beero Cemectp
Bup yueoHoii padoTnl > 6
3E Acrp. 3E Acrp. 3E Actp.

q, q, q,
OO611ast TpyA0€MKOCTh JUCIUILIMHBI 12 324 6 162 6 162
KonTakTHas padora - ayiuTopHbBIE 45 120 1.8 48 27 72
3AHATHA
Jlexun 1,8 48 0,9 24 0,9 24
JlaboparopHbie padboTs (JIP) 0,9 24 - - 0,9 24
[TpakTuueckue 3anstus (I13) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHas padora 55 150 3,2 87 2,3 63

CaMOCTOSITEIbHOE U3yUCHUE Pa3/ICiioB 55 150 3.2 87 23 63

JTUCIHATIINHBI

Buabl KOHTpOJIA:

9K3aMeH 2,0 54 1,0 27 1,0 27

KonTakTHas paboTa - MpOMeKyTOTHAS 0.6 0,01 0.3 0,01 0.3
aTTecTanus 2,0

[ToAroToBKA K 9K3aMEeHY 53,4 0,99 26,7 0,99 26,7
Buj MTOroBOro KOHTPOJISI: OK3aMeH IK3aMeH

AHHOTanus padoyeil NPOrpaMmMbl AUCHUIIIMHBI
«O01mas XUMHYeCKasi TeXHOJIOTHsD)

1 Heab aucuumIMHbI — GOPMHUpPOBaHME 3HAHUH B 00JAaCTH peanu3ali XUMHKO-
TEXHOJIOTMYECKHUX TPOIECCOB C YYETOM (PHU3UKO-XMMHUYECKUX OCOOEHHOCTEH MpPOTEKAIOUINX
peakuuii, BbIOOpa ONTHUMAJIbHBIX YCIOBHH peaTU3yeMBIX MpPOIECCOB, BbIOOpa 3(PHEKTUBHBIX
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pPEaKTopOB, MPUOOPETEHUS HABBIKOB B COCTaBICHUHM MAaTEPUAIbHBIX U TEIUIOBBIX OajJaHCOB, B
pacueTe MpOLECCOB M PEAaKTOPOB HAa OCHOBE MATEMAaTHMUYECKOTO MOJECIMPOBAHMS, IMOJIYYEHUS
3HaHWI B 00J1acTH pa3pabOTKH SHEProcOEPEramInX XUMHKO-TEXHOJorndecKkux cuctem (XTC),
0€30TXO/IHBIX U MAJIOOTXOJHBIX TEXHOJOTUI Ha IPUMEPE COBPEMEHHBIX IIPOU3BO/ICTB.

2 B pe3yjabTaTe M3yYeHHUs] TUCHHUIIMHBI 00yYar0IIMiACs T0JIKeH:

Obnadamys CleAyOMUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX JTOCTH)KECHUS:

OIIK-4.4, OIIK-4.5, OIIK-4.8, OIIK-4.9, OIIK-4.14.

3uame:

— OCHOBBI TEOPUU XUMUYECKUX MTPOLIECCOB U PEAKTOPOB;

— METOJIOJIOTHIO MCCIIEIOBAHUs B3aUMOJEHCTBUS XUMHUUYECKUX NPEBPALICHUN U SBICHUN
MepeHoca Ha BCeX MacCIITAaOHbBIX YPOBHSX;

— METOJIMKY BbIOOpa peakTopa U pacyéra npoiecca B HEM;

— OCHOBHBIE PEAKIIMOHHBIE MTPOLIECCHI U PEAKTOPBI XUMHUUECKON 1 OMOTEXHOJIOTUY;

— OCHOBHbBIE€ IIPUHLIUIIBI OpPraHU3allui XUMHUUYECKOTO IPOU3BOJICTBA, €T0 UEPAPXUUECKYIO
CTPYKTYpPY, METO/Ibl OLIeHKH 3((HEKTUBHOCTH MPOU3BO/ICTBA;

— OCHOBHbBIE XMMHUYECKHUE TPOU3BO/ICTBA.

Ymemy:

— paccuuTaTh OCHOBHBIE XapaKTEPUCTUKN XUMUYECKOTO MPOIIECCa;

— BBIOpATh palOHATBHYIO CXeMY IMPOU3BOICTBA 33/IaHHOTO MPOAYKTa;

— OIICHUTH TEXHOJIOTHYECKYIO YPPEKTHBHOCTH MPOU3BO/ICTBA;

— BBIOpaTh (O PEKTUBHBIN THUIT PEAKTOPA;

— MPOBECTH pacyeT TEXHOJIOIMUYECKUX IMapaMeTPOB AJIs 3aJaHHOTO MIPOLIECcCa;

— OIIPENETUTh MMapaMeTphbl HAUTYyYIlIeld OpraHU3aIUH MPoIlecca B XUMHUECKOM PEakTope.

Braoemy:

— MeTofaMu aHanu3a dGEeKTUBHOCTH pabOThl XUMHUECKUX MPOU3BOCTB;

— METOZaMM pacyueTa ¥ aHaJlu3a MPOLECCOB B XUMUYECKUX PEAKTOpax, ONpeaeacHUs
TEXHOJIOTUYECKHX MOKa3aTelei;

— METOJaMH BbIOOpa XUMUYECKUX PEAKTOPOB.

3 Kpartkoe cogep:kanue AUCUUILINHBI:

Paznea 1. XumMnueckasi TeXHOJIOTUSl U XUMHYeCKOe IPOU3BOACTBO.

1.1. OcHoBHbIe ompenejeHUs] U TMOJIOKeHUsI. XUMUYECKas TeXHONOTus. OOBEeKT
XUMUYECKOM TEXHOJOTMU. MeXOoTpacineBol XapakTep XHMHMYECKOW TexHosornu. Passurne
XUMHUYECKHX MPOU3BOJACTB U XUMHMUYECKOW TEXHOJIOTMH. MeCTO XMMHUYECKOH TEXHOJOIMH B
IPOMBIIIIEHHON cdepe M METOJI0OB XMMHUYECKOW TEXHOJIOTMH B HEXMMHUYECKHX OTpacisix
IPOMBIIIIIEHHOCTH. CHCTEMHBIM aHAIN3 CIOKHBIX CXEM M B3aUMOJCHCTBUI AJIEMEHTOB CXEMBbI —
MOHSTHE U cojJiepkaHue MeToaa. dusnueckoe U MaTeMaTHYECKOEe MOEIMPOBAHNE, ONIpEIeTICHUE
U OCHOBHBIE TOHATHS, UX MECTO B MH)KEHEPHO-XUMHUYECKUX HCCIICOBAHUSAX U pa3pabOoTKax.
MecTo 1 3HaueHHE HATYpPHOTO M BBIUMCIMUTEIBHOrO 3KcrepuMmeHTa. ConepikaHue U 3ajaudu
y4ebHOTro Kypca.

1.2. Xwumnuyeckoe mNPOU3BOACTBO. [loHATHE O XMMHYECKOM MPOU3BOJICTBE.
MHOro¢pyHKIHOHAIBHOCT XUMHYECKOT0 Mpou3BoACTBAa. OOmIas CTPyKTypa XMMHYECKOTO
npou3BoJcTBa.  OCHOBHBIE  TOJCUCTEMBI ~ XMMHUYECKOro  Mpou3BojcTBAa.  OCHOBHBIE
TEXHOJIOTUYECKHE KOMITIOHEHThI XMMUYECKOTO IIPOU3BO/ICTBA.

KauecTBeHHbBIE U KOTMYECTBEHHbIE TOKA3aTEIN XUMUYECKOTO TIPOU3BOJICTBA: TEXHOJIOTHYECKHE,
HKOHOMHUECKHUE, IKCIUTyaTallUOHHBIE, COI[HATIbHBIE.

1.3. ChbipbeBble pecypchl, BOJa W 3Heprus B XHMHYECKOM IPOU3BOACTBE.
Knaccugukaius ChIppeBBIX PECypCcOB IO PA3IUYHBIM NpU3HAKaM — (Da30BOMY COCTOSIHHUIO,
MIPOUCXOXKICHNUI0, HCTOYHMKAM. MuUHepaabHOE ChIphe (PpyAbl M IOJIE3HBIE HCKOIAEMBIE),
OpraHu4ecKoe MPUPOJHOE ChIphe (FOPIOUME HCKOMAEMbIE), PACTUTEIBHOE M KHUBOTHOE CHIPBE,
BTOPUYHOE ChIpb€ — MX HCIIOJIb30BAHUE U MYyTU nepepadoTku. OCHOBHBIE CIIOCOOBI MEPBUYHOMN
00paboTKM chIpbsi (oOorameHne, O4uCTKa, MOArOTOBKAa K TPAaHCHOPTUPOBKE U IepepadoTKe).
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[ToHsATHe, CYMHOCTH W MpUMEPHl YIIyOJIEHUS HCHOJIb30BaHUSA ChIPbS, KOMOMHMPOBAHUS
MPOM3BOJICTB U KOMIUIEKCHON TIepepabOTKHU CHIPbS.

3Ha4yeHue U UCII0Ib30BAHNE BO/IBI B XUMHUECKUX NTPOU3BOACTBaX. Mcrounuku Bosbl. TpeGoBanus
K TEXHOJIOTHYECKOW U ObITOBOM Boze. IIpombllieHHas TOATOTOBKA BOJBI M1 METO/IbI €€ OYMCTKHU
oT npumeceil. OCHOBHbIE METOABI KOHTPOJSI KauecTBa BOAbI. DKOHOMHMs BOAONOTpeOIEeHUs B
npou3BojcTBE. Bog0000opoTHBIE cuUCTeMbl. Buabl W HCTOYHMKH JHEPTUM B XHUMHUYECKON
IPOMBIIIICHHOCTH. MaciuTaObl HOTpeOIEHUs U CIIOCOObI YMEHBIIEHUS SHEPreTHYECKUX 3aTpar.
CymHOCT, M HIpHUMEpBl pEreHepaluu M PEeKyNepalud SHEPruu. ODHEProTeXHOJIOTHYECKUE
cUCTeMBbl. BTOpruHbIE SHEPreTHUECKUE PECYPCHI.

Pa3nea 2. Teoperndeckue 0CHOBbI XMMHYECKHX NPOLIECCOB H PEAKTOPOB.

2.1. OcHOBHbIC ompeJeJieHUs M IOJIOKeHUsl. PU3NKO-XUMHUUYECKHE 3aKOHOMEPHOCTH
XUMHUUYECKMX [pPEBpallleHuN — CTEXMOMETPUUECKHE, TEPMOJUHAMHYECKHE, KUHETHUECKUE.
[Toka3arenn XUMHUYECKOro MPEBpAllCHUs — CTENEHb M[PEBPALICHUs, BBIXOJ HPOAYKTA,
UHTETpaibHas U JuddepeHranbHas CEeJISKTUBHOCTH, CKOPOCTH PEaKIMH U IPEeBpaIleHUs
pEareHToB.

2.2. Xumuyeckue npoueccsl. Onpenenenne. Knaccudukanus XUMHUECKUX MPOLECCOB

[0 pa3IM4YHBIM IPU3HAKAM — XUMHUYECKUM (BHJ XMMHUYECKOH pEaKIMH, TEPMOJUHAMUYECKHE
XapaKTEePUCTHKH, CXeMa MpeBpamleHnii) u (a3oBbIM (YUCIO M arperaTHoe cocTosHue ¢as).
['omorenHslii xumuueckuil mnpouecc. OrmpeneneHue M nOpuMmepbl. BiusHue XUMHUYECKUX
IIPU3HAKOB U YCJIOBHMM MpOTEKaHUs Ipolecca Ha ero nokasarenau. CrnocoObl MHTEHCU(DUKAIUU.
[Tonatue onTuManbHbIX Temreparyp. ONTUMaldbHBIE TEMIEpaTypbl s OOpaTUMBIX U
HEOOpaTUMBIX 53K30- M DJHAOTEPMUYECKUX peakuuil. ['eTeporeHHbli (HEKATaIUTHUUECKUM)
xuMuyeckuil npouecc. Onpexnenenue u npumepsl. CTpyKTypa Mpolecca U ero COCTaBIISIOLINE
(cragun). Habnrogaemasi ckopocTh XuMU4ecKoro npespatienus. O6aacTu (pexuMbl) IPOTEKaHUS
npoliecca, JUMUTHpyOmas craaus. ['ereporeHHbIi XMMHUYECKHi mpouecc "ra3 (KHMIKOCTb) -
tBepaoe". O00CHOBaHKE, TTOCTPOCHUE U aHAJM3 MAaTEMaTHYECKONW MOJICNHN JUIS PEaKIHid TOPSHHUS
(Mmogenps "cxumaromiasicsi cdepa) U TOMOXUMHUYECKOW (MOJeNb "¢ HEB3aMMOJAEHUCTBYIOIINM
sapom"). Habmromaemasi CKOpOCTh MPEBPAIICHNUS, BPEMSI IPEBPAIICHUS U ITyTH UHTCHCU(UKAITIH
JUI pa3iMyHbIX oOJlacTei MpoTekaHus mporecca. ['eTeporeHHbI XMMUYECKHH mpolecc "ra3
(kuakocTh) - KuakocTh". OOOCHOBaHWE, NMOCTPOEHHE W aHAJIU3 MaTeMaTU4YeCKOMl MOopemnu.
HaGnromaemast  ckopocTh  mpeBpalleHMs UM oOjacTé  mpoTekaHuss mporecca. Ilytu
MHTECHCU(PHUKAIIUY JIJIS1 pa3JINYHBIX PEKUMOB IIpoliecca.
Karanutnueckuit nporecc. Onpenenenue, kiaccudukanus, mpuMepsl. I eTeporeHHbIi kaTains Ha
TBEepAOM Karanuzarope. OOOCHOBaHHE, MOCTPOEHUE M aHAIM3 MaTeMaTHYeCKOM MOJENIU Ha
KaTaJIMTUYECKOM TMOBEPXHOCTH M B MOPHCTOM 3€pHE KaTanuzaTopa. HaOmronaemas cKopocTh
npeBpalieHuss M obsacTu mporekaHusa mnpouecca. CrTeneHb HUCHOIb30BaHUS BHYTpPEHHEH
noBepxHocTH. [1yTn MHTEHCU(pHUKAIIMH KaTAIUTHUECKUX MTPOIIECCOB.

2.3. Xumuueckue peakrtopbl. OmnpenereHre U Ha3HaAuU€HUE XMMHYECKOTO pPEaKTopa.
PeakTopsl B XHMHYECKMX M HEXUMHMYECKMX OTpacisfX HpoMbIIeHHocTH. O030p THUIIOB
XUMHUYECKHX PEAKTOPOB, UX CTPYKTYpPHBIE 3J€MEHTHI (peakllMOHHAs 30Ha, YCTpOICcTBa BBOJAA U
BBIBOJIA, CMEILEHUs, pa3felieHUs M paclpelieieHUus] MOTOKOB, TEINIOOOMEHHBIE 3JIEMEHTBHI),
OCHOBHBI€ ITPOLIECCHI U siBJIeHUS B HUX. CHcTeMaTH3aus IPOLECCOB B XUMUUYECKOM PEAKTOPE 110
MacmTaly UX MpOTEKaHWs: XMMHUYECKas peaklus, XUMHUYECKUH Ipolecc B 3IEMEHTAPHOM
o0beme, MpoIecChl B PEAaKIMOHHOM D3JIEMEHTE U B pPEaKkTOpe B IEJIOM, UX B3aUMOCBS3b U
uepapxuueckas CTpyKTypa MaTeMaTH4eCKON MOJIENHN Mpoliecca B peakrope. [Ipumeps! npoueccos
B pa3IUYHBIX BHJAX XMUMHUYECKHUX peakTopoB. Kiaccudukamus mporeccoB B peakTopax Io
pa3IMYHBIM IPU3HAKAM - BUJ XUMHUYECKOI'O MPOLIECCa, OpraHU3alusl IOTOKOB PEareHToB (CXxeMa
JBUKEHHSI PETEHTOB Yepe3 peakTop, CTPYKTypa MOTOKOB B PEAKIIMOHHOHN 30HE), OpraHU3alus
TEIUIOBBIX TOTOKOB (TEIUIOBOM pEXHM, CXeMa TelIooOMeHa), CTal[MOHApHOCTh Ipolecca.
O6ocHOBaHME M TOCTPOEHUE MAaTEMaTHYECKO MOJIEIH MpoIecca B peakTopax pa3IuvyHOIo TUIa
KaK CUCTEMBbl ypaBHEHUH MaTE€pUaTbHOTO U TEIJIOBOTO OalaHCOB Ha OCHOBE JJAHHBIX O CTPYKTYpe
MOTOKA, XUMHUYECKHUX IPEBpalleHMsIX, SBJIEHUSAX IepeHoca TeIjla M BelecTBa U HX
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B3aumozeiicTBun. CucremMarusanus U Kiaccu(uKalus MaTeMaTHYeCKUX MOJeNeil IpOoIEeccoB B
peakTopax. M3oTepMuueckue nporecchl B XUMUYECKOM peakTope. BiausHue cTpyKTypsl MOTOKA
(umeanbHOE CMEIIEHME M BBITECHEHHUE), CTAalMOHAPHOCTHU TMpolecca (IPOTOYHBIA U
NEePUOANYECKUI), TApAMETPOB U YCIIOBUM NMPOTEKAHUs Ipolecca (TeMiepaTrypa, KOHIEHTpaus,
JaBjieHue, 00beM PEeaKIIMOHHOM 30HbI, BpeMsl), BUJla XMMUYECKOM peakiuu (IIpocTasi ¥ CII0XKHAs,
oOparumast U HeoOpaTumasl) M e€e IapaMeTpoB Ha NPOQHIM KOHICHTPALUH W IOKa3aTesn
mpolecca B peakTope (CTeNeHb MPEeBPAaILEHUs, BBIXOJ IMPOIYKTa, CEJIEKTHUBHOCTH IMpoIlecca).
OcHoBBI pacueTa npotuecca B peakrope. Conocrapnenue 3¢ (heKTHBHOCTH IPOIIECCOB B PEaKTOpax,
ONMUCBHIBAEMBIX MOJEISIMU UJI€aJIbHOTO CMELIEHUs U BbhITeCHEHUs. Hensorepmuueckue mpoueccsl
B XHMHYECKMX peakTopax. OpraHusanusi TEIUIOBBIX IIOTOKOB U PEXKHMOB B XUMHUYECKHX
peakropax. Pactipenenenue teMiepaTypbl, KOHIIEHTPALMA U CTENIEHN IPEBPALLIEHUS] B PEAKTOPE B
peKUMax HJICATbHOTO CMEUICHUs M BBITECHEHHUs, aqnadaTHYecKOM M C TerioooMeHoM. CBs3b
TEMIEpaTypbl U CTENEeHH IMpeBpalleHus B aauadaruyeckoMm mnpoiecce. ComocTaBieHHE C
U30TEPMUYECKUM DPEKUMOM. UMCIO M yCTOMYMBOCTH CTAl[MOHAPHBIX PEXHMOB B pPEAaKTOpax
UJCAIbHOIO CMEIICHHUS.

2.4. llpombll/IeHHbIEe XMMHYeCKHe peakTopbl. Ha KOHKpETHBIX puMepax MpeIMeTHO
paccMaTpUBAIOTCS MMPOMBILIIIEHHBIE PEAKTOPHI ISl MPOBEACHUS TOMOT€HHbBIX, T€TEPOr€HHBIX U
KAaTaJIUTUYECKUX IPOLECCOB — THUIIBI PEAKTOPOB, KOHCTPYKTHUBHBIE XapaKTEPUCTUKU U
0COOCHHOCTH pexXuMa, 00JIaCTH UCIIOIb30BAHMUS.

Pa3nea 3. XumMnueckoe npou3BoACTBO, KAK XUMHKO-TEXHOJIOTHYeCKasi CHCTeMA.

3.1. CTpyKkTrypa W ONHCaHHE XHUMHKO-TEXHOJOTHYeCKOH CHCTeMbl. XUMUYECKOE
MPOU3BOJICTBO Kak XxuMuKo-TexHosornueckas cucrema (XTC). [Tonsitue cucremst u XTC. CocTaB
XTC: snemenTsl, cBsi3u, noacucteMbl. DnemeHTsl X TC, knaccudukamus mo BUIy IpOIECCOB U
Ha3HaueHuto. TexHosornueckue cBs3u oaeMeHToB XTC (motokm). IlocrnenoBaTenbHas,
napajuieibHas, pa3BETBICHHAs, IIOCIIEIOBaTEIbHO-00BOHAs (Oaiimac), oOpaTHas (PELHKII)
TexHoJornyeckue cBs3u. Mx cxemsl m HazHaueHume. Onucanme XTC. Buner mozeneir XTC -
onucareibHble U rpaduyeckue. OnucareabHble MOJETH - XMMHUUYECKas CXeMa U MaTeMaTu4ecKas
mogenb. ['padpudeckne Monenu - GyHKIMOHATIBHAS, TEXHOJIOTUYECKAst, CTPYKTypHast U Jpyrue
(cmeranbHBIE) cxeMbl. HazHaueHune, nprMeHeHNne 1 B3aUMOCBSI3b MOJIeNeil.

3.2. Anasmm3 XTC. [lonstue, 3amaun u pe3ynbrarsl aHanu3a X1C - cocrosnue XTC,
MaTepHaJbHBINA U TEIUIOBOM OaslaHCHI, MOKa3aTear XUMUYecKoro mpousBoacTa. CoiictBa XTC
KaK CHCTEMBI: B3aMMOCBSI3aHHOCTb PEKHMMOB 3JIEMEHTOB, PAa3JIMYUE ONTHUMAJIBHOCTH 3JI€MEHTa
OJIMHOYHOTO U B CHCTEME, YCTOMYMBOCTH M CYILECTBOBAaHUE CTAL[MOHAPHBIX PEXKHMOB W IP.
MarepuanbHplii U TEIIOBOM OamaHchl. MeToauka COCTaBiI€HMsSI W pacdyeTa MaTepuaibHBIX U
teroBelx OamaHcoB XTC u ee moacucteM. OcoOEHHOCTH pacyeTa OaJlaHCOB B CXeMax C
peuukiaoMm. @opMbl npeacTaBieHusl OalaHCOB (TaONMIbI, AMArpaMMbl U Jp.). MaTepuaabHbIi
OanmaHc U1 MacCOOOMEHHBIX M PEaKIIMOHHBIX 3J1€MEHTOB. MCronb30BaHuEe CTEXHOMETPHUECKUX,
TEPMOJMHAMHYECKUX U MeK(]a3HbIX OanaHCOBBIX COOTHOIIEHUH. CTeneHb HCHOJIb30BAHUS
CBIPBEBBIX PECYPCOB. DHTANBIMIHBIN, JHEPTeTUYECKUH (IO TTOTHOU SHEPTUH ) U SKCEPTeTUUECKUIN
6anancel u KIIJI. Ix conmocraBnenue u ucnonb3oBanue B anammse X 1C.

3.3. Cunre3 XTC. Ilonsarue u 3agaun cunte3a X TC. OcHoBHBIE dTanbl pazpadoTku XTC.
Ponp mMaTeMaTndyeckux W 3BPUCTUUECKUX METO/10B. OCHOBHBIE KOHUENIMHU npu cuHtese XTC:
IIOJIHOE HCIIOJIb30BAHUE CBIPHEBBIX M HHEPreTHUYECKUX PECypCcOB, MHUHUMH3ALMS OTXOJOB,
ONTUMAJIFHOE MHCIIOJIb30BaHME ammaparypbl. WX cojepkaHue U CHOCOOBI peau3alvu.
KomOuHMpoBaHHbIE MPOU3BOJACTBA, COBMEILICHHBIE IPOLECCH], BTOPUYHBIE SHEPreTUUYECKHE
pECypChl,  SHEPrOTEXHOJIOTMUYECKHUE  CHUCTeMBbl, mnepectpanBaembie XTC,  3aMKHYThIE,
MaJIOOTXO/IHbIE TPOU3BOACTBA - WX MOHATHS, OCOOCHHOCTH W mpuMeHeHue. OIHOpPOJHBIE
TEXHOJIOTMYECKHE CXEMbl: CHUCTEMa PEKYNEepaTHBHOIO TEIUI0O0OOMEHa, cHucTeMa pasjeleHus
MHOTOKOMIIOHEHTHOH CMECH, cHcTeMa peakTopoB. OCHOBBI IOCTPOECHHUS HMX ONTUMAaIbHON
CTPYKTYPHI

Pa3nea 4. IlpombinieHHbIe XUMHYECKHE TPOU3BOACTBA. XUMUUYECKUE TTPOU3BOICTBA
paccMaTpUBAIOTCS MPEAMETHO KaK pealu3alysl HW3YYEHHBIX TEOPETHMUYECKUX OCHOB XHMMHKO-
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texHoyiorndeckux mnpomeccoB n XTC, koHmenuii moctpoeHus: BbicokodddextuBHOM XTC.
OCHOBHOM aKIEHT Jenaercs Ha (U3UKO-XUMUYECKHE OCHOBBI KOHIICTIIUA TOCTPOSHUS
TEXHOJIOTUYECKON CXEMbl MPOM3BOJACTBA M €ro mojcucreM. I[Ipon3BoACTBO CepHOW KHUCIOTHI.
[IpouzBoacTBo ammuaka. [Ipon3BocTBO a30THOM KUCIOTHL. [Ipor3BOACTBO CTHpOIIA.

Pa3znen 5. CoBpeMeHHbIe TEHAEHIUM B PA3BUTUN XUMHYECKOM TeXHOJI0ruM. Tekyiee
COCTOSIHE XMMUYECKON MPOMBIIUIEHHOCTH B MUPE M TEHJICHLIUU €€ pa3BuTus. llepcriekTuBHbIC
UCTOYHUKU CBIPhsl M 3Hepruu. Knacrepuzanus xumMuueckoil npombiinuieHHOCTH. COBMEIEHHbIE
nporeccel. [MOKMe W mepecTpauBaeMble TEXHOJIOTUYECKHE CXeMbl. HOBBIE XHMMHKO-
TEXHOJIOTMYECKHE MPOLIECCHI U CIIOCOOBI MOTy4YeHHs NpoayKToB. HanoTexHonorus.

4. O0béM y4eOHOM TUCHUIITUHBI:

Buj yueoHoii pa6oThI 3E Oﬁbel::ﬂ:;.u:lmm:;p.q.
O01as TPYA10€eMKOCTh TN CIUTITHHBI 7 252 189
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 2,67 96 72
Jlexkuun 0,89 32 24
[Tpaktuyeckue 3austus (I13) 0,89 32 24
JlaGopaTtopuslie paboTs (JIP) 0,89 32 24
CamocrosiTesbHasi padoTa 3,33 120 90
CaMOCTOATEIbHOE U3YICHHE PA3IACIIOB JTUCIIUILITNHBI 3,33 120 90
Bujx koHTpOJIS:
IK3aMeH 1 36 27
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTALIHS 1 0,4 0,3
[ToAroToBKa K SK3aMEHY 35,6 26,7
Buj1 MTOroBOro0 KOHTPOs IK3aMeH

AHHOTauA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«Cucrembl ynpaBJieHUs] XMMHKO-TEXHOJIOTHYECKHUMH MPOIecCaMm»

1 Heab AUCHMIIMHBI — 1aTh 0a30BbIe 3HAHUS MO0 TEOPUU CUCTEM YIIPABICHHUS XMMUKO-
texHojornaeckumu npoueccamu (CY XTII), npuBuTh HaBbIKM 1 yMeHUs aHanu3a cBoiictB X TII,
KaK OOBEKTOB yIPaBJIE€HUS U MPAKTUYECKOTO MPUMEHEHUS] TEXHUUYECKUX CPECTB yIIPaBJICHUS.

2 B pe3yabTare n3y4eHus JMCHUIIMHBI 00yYAIOMMIiCS JOJIKEH:

Obnadamye cleayOMUMU KOMIIETEHIIUAMHU ¥ UHAUKATOPAMH UX JTOCTH)KEHUS:

OIIK-4.6, OIIK-4.10, OIIK-4.13, OIIK-4.15.

3namy:

— OCHOBHBIE MTOHSTHSI TEOPUHU YIIPABJICHUS;

— CTaTMYECKUE U AMHAMUYECKUE XapaKTEPUCTUKU OObEKTOB YIPABJICHNUS;

— OCHOBHBIE BMJBI cHucTeM aBTomaruueckoro ympasineHuss (CAY) U  3aKoHBI
pETyYJINPOBAHNS;

— tunoBble CAY B XUMHUYECKOW MPOMBIIIJIECHHOCTH;

— METOBI ¥ CPEACTBA U3MEPEHNUSI OCHOBHBIX TEXHOJIOITMUECKUX TApAMETPOB;

— ycroiuuBocTts CAY;

— OCHOBHBIE NTOHATUSA 0 HENMMHENHBIX CAY, penelHbIX cCcTeMax, JIOTHUECKUX aIrOpUTMax
yIpaBieHUs, aJalTUBHBIX U ONTUMAJIbHBIX CUCTEMAaX YIPaBJICHHUS.

Ymemy:

— OIIpeNeNsATh OCHOBHBIE CTATUYECKHE W JUHAMUYECKHE XapaKTePUCTHUKU OOBEKTOB
yIpaBJIECHUS;

— BBIOMPATh pallOHAIBHYIO CUCTEMY PETYJINPOBAHMS TEXHOJIOTHYECKOI0 MPOIIecca;

— oLeHuBaTh ycroiunBocts CAY;

— BBIOMpATh KOHKpPETHBIE TUIBI TpuOOopoB asst AuarHoctuku XTI

Bnaoempy:
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— METOJIaMHM TEOPUHU aBTOMATHYECKOrO PETyJINPOBAHUsS, OPTaHU3AMU U pacyéra CUCTEM
ONTUMAJILHOTO YIPABJIEHUS MPOLECCAMU XMMUUECKON TEXHOJIOTHH.

3. KpaTkoe cogepskaHue JUCHMILINHBI:

Pa3nea 1. OcHoBHBIE NOHSATHS ylpaBJieHUS XHMMHMKO-TeXHOJIOTHYEeCKMMH
npoueccaMmm. 3HAUYCHHE AaBTOMATUYECKOIO  YHpaBICHUS JUI  Pa3BUTUS  XUMHUYECKOU
OPOMBIIIICHHOCTH. (OCOOEHHOCTH YNPABJICHUS XUMHYECKUM TMPEANPUATHEM U XUMHKO-
TEXHOJIOTHYECKUM IIPOLIECCOM. TexXHUKO-2KOHOMUYECKUI addekr BHEJIPEHUS
AaBTOMATH3UPOBAHHBIX CHUCTEM YyIpaBieHHs. Ponb cuctem ympaBieHHss B 0OOecre4eHUun
0€30MacHOCTH XMMHUYECKOT0 IPOM3BOICTBA U OXPaHbl OKpYykaroie cpeabl. OCHOBHbIE TEPMHUHbI
u onpezneneuus. Mepapxus ympasinenus. OCHOBHbIE NMpUHIMIBI yrpaBieHus. Knaccudukanums
cucrem ynpasieHus OyukunonanbHas crpykrypa CAY. [loka3arenu kauecTBa yrnpaBieHUs.

Pazgen 2. OcHOBBI TEOPUHM ABTOMATHYECKOI0 yNpaBJjieHusl. MaTeMaTnyeckue MoJIeln
CAY. lunamuueckue xapaktepuctuku CAY. Mcnons3oBaHue onepandoHHOIO0 UCUUCIECHUS IS
aHaimza CAY. Tunosble AMHAMHYECKHE 3BEHbS. BpeMEHHbIE M YaCTOTHBIE XapaKTEPUCTHKU.
DKBHUBAJICHTHBIC MPEOOpPA30BaHUS CTPYKTYPHBIX CXeM. YCTOHYMBOCTH auHEHHBIX CAY ¢
oOparHoii cBsi3pl0. Kiaccugukanuss u OCHOBHBIE CBOMCTBA OOBEKTOB yIpaBieHUS. MeTOJbI
oTpesieNieHus] CBOMCTB 00BEKTOB yrpaBieHusa. OCHOBHBIE 3aKOHBI PEryIUpOBaHusl. Perynsaropsl
Ha OCHOBE MCKYCCTBEHHBIX HEUPOHHBIX ceTeil. LludpoBrie n podacTHBIE CHCTEMBI YIPaBICHUS.
Bribop 3akoHa perynupoBaHUs M ONPEJCIICHHE ONTUMAIbHBIX MapaMeTpOB HACTPOMKHU
IPOMBIIIIEHHBIX PETYJIATOPOB.

Pa3nen 3. U3mepeHne TeXHOJIOTHYECKHUX MapaMeTPOB XHMHKO-TEXHOJOTHYECKOIro
npouecca. ['ocygapcTBeHHass cucteMa MPOMBIIUICHHBIX MPUOOPOB M CPEACTB aBTOMATHU3AIIUU.
OcCHOBHBIE TEpMHUHBI U omnpeneneHus Metposnorud. Meroasl usmepenuil. Cpencrtsa
U3MEpPUTENIbHON TEXHUKH, HUX CTAaTHYECKHME W JuHamMuueckue cBoicTBa. [lorpemnoctu
u3Mmepenuil. CriocoObl nepenayn uHGopmanuu Ha pacctosHue. OpraHuzanus AUCTaHIIMOHHON
quarHocTukn  XTII. M3MepeHune OCHOBHBIX TEXHOJIOTMYECKUX IIapaMETpPOB: JIABJICHUS,
TEMIIEpaTypbl, pacxojla U KOJIUYECTBA, YPOBHS KUAKOCTU M CHITYYHUX MaTEpUATIOB, COCTaBa U
(U3UKO-XMMHUYECKUX CBOWCTB BELIECTB.

Pa3nea 4. OCHOBBI NPOEKTHPOBAHUSA ABTOMATHYECKHX CHCTEM YNIPaBJICHUs] XMMHKO-
TeXHOJIOrH4ecKkumMu npoueccamm. Ocodennocru ynpasienust X TII. PeryiaupoBanue ocCHOBHBIX
TEXHOJIOTHYECKUX MapaMeTpoOB: pacxoja, MaBJIEHUs, Temreparypsl, ypoBHs, PH. Texuuueckue
cpenctBa CAY. OcHOBHBIE pa3HOBUIHOCTH YIPABISAIOUIUX YCTPOUCTB. THIIBI, XapaKTEPUCTUKH U
pacyéT MCHOJIHUTENBHBIX MEXaHU3MOB U PEryJHpYIOHMX opraHoB. OdopmiieHHe MPOeKTHOrO
3a/laHusl Ha aBTOMAaTH3alUI0 TEXHOJIOTMYECKOro npoiecca. Beioop Touek nu3mepeHus, KOHTPOIIs,
yIpaBJIIEMBIX NTAPAMETPOB U YIPABJIAIOIINX Bo3AeHCTBUI. CTaHIapThl M YCIOBHBIE 0003HAYEHHUS
1u1st TexHosornueckux cxem. OcHoBHBIE cBenieHUst 00 ACY TII B xuMuyeckoi MpOMBIIIIIIEHHOCTH.
ITpumeper ACY TII B XuMH4eckOoM NpPOMBIIUIEHHOCTH. OCHOBHBIE BBIBOABI IO KYpCYy.
CoBpemennble TeHieHIuH B pazsutun CY XTI

4. O0béM yueOHOI TUCIIUNITHHBI:

Bup y4yedHoii padoThl Obnem AnCHAMIHHEL
3E Akan. 4. | Acrtp.u.
O01mas TpyA0eMKOCTb IV CHUITTHHbI 5 180 135
KonTtakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
Jlexuun 0,433 16 12
[Tpaktuueckue 3ausatus (113) 0,433 16 12
JlaGopatopusbie pabotsl (JIP) 0,433 16 12
CamocTrosiTejibHasi padoTa 2,67 96 72
CaMocCTOATEIbHOE NU3YUYEHHUE PA3AEIOB IUCLUILIMHbI 2,67 96 72
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Bua kouTpoas:

IK3aMeH 1 36 27

KonrtakTHas paboTa — MPOMEXYTOUHAS aTTECTAIHS 1 0,4 0,3
IToaroToBKa K 3K3aMEHY 35,6 26,7
Buj1 HTOroBOro KOHTPOJIsS IK3aMeH

AHHOTaI U padoyeil MPOrpaMMspl AUCHUILIMHBI
«MoaeaupoBaHue XUMHKO-TEXHOJOIHYECKHUX MPOIECCOB)

1 Hesab AucHUIUIMHBI — IPpHOOpeTeHNe 0a30BbIX 3HAHUM 110 OCHOBHBIM pa3zeiaM Kypca,
a TakKe YMEHHMH M MPAKTUYECKHX HABBIKOB B O0JIACTHM MOJICIHMPOBAHUS XUMHKO-
TE€XHOJIOTMYECKHX IPOLECCOB, UCIOIb3YEMBIX IIPX PELICHUH HAYYHBIX U IPAKTHYECKUX 3a1a4.

2 B pe3yabTaTe H3yYeHUs] JUCHHUILUINHBI 00y4aIOUIICS T0JIKEeH::

Obnadamye cleayOIUMI KOMIIETCHIUAMU ¥ HHAMKATOPAMH UX JIOCTUKEHUS:

OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-4.5; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-
4.10; OIIK-4.11; OIIK-4.12; OIIK-4.14; OIIK-4.16; OIIK-5.3; OIIK-5.5; OIIK-5.6.

3namey:

- METO/Abl MOCTPOCHMSI HMIIMPHUYECKUX (CTATUCTHYECKUX) U  (PU3MKO-XMMHUYECKUX
(TEOpETHYECKUX) MOJIEICH XUMHUKO-TEXHOJIOTHYECKUX MTPOIIECCOB;

- METO/1bl UACHTU(DHUKALIMY MaTeMaTUYECKMX ONMMCAHUIN TEXHOJOTUYECKUX IPOLIECCOB Ha
OCHOBE IKCIEPUMEHTAIbHBIX TaHHBIX;

- METOAbl ONTHUMM3ALUU XMMHKO-TEXHOJIOTMYECKHX IPOLECCOB C IPUMEHEHHEM
OIMITUPUYECKUX W/WIN PUIUKO-XUMHUYECKIX MOZCIIEH.

Ymemy:

- IPUMEHSATh U3BECTHBIE METO/bl BBIYUCIUTEIBHOW MAaTEMaTUKU M MaTeMaTUYeCKOM
CTaTUCTHKH [yl PELICHHs KOHKPETHBIX 3aJay pacuera, MOJEIWPOBAHUS, UIACHTUDUKALUU U
ONTUMM3ALMU [IPU HUCCIENOBAHUU, MPOEKTUPOBAHUU U YIPABIECHUU MPOLIECCAMU XMMHUYECKOMN
TE€XHOJIOTHH;

- HCIIOJIb30BaTh B CBOEH MPAaKTUYECKOW NEATENBHOCTH JUIsl JIOCTHXKEHUS 3THUX Iienei
W3BECTHBIE MTAKETHI IIPUKIIAIHBIX IPOTPAMM.

Braoemy:

- METOJaMM MaTeMaTH4eCKOH CTAaTUCTUKMU Juid 00paOOTKH pe3yabTaTOB AKTHBHBIX M
MACCUBHBIX KCIIEPUMEHTOB;

- METO/JaMHU BBIUMCIUTEIBHOM MaTeMaTHKH s pa3pabOTKW U peanu3alud  Ha
KOMIIBIOTEpaX aJrOPUTMOB MOJIEIUPOBAHUS, WICHTU(PHUKAUMU M ONTUMHU3ALHUUA XUMHKO-
TE€XHOJIOTMYECKUX IPOLIECCOB.

3. KpaTkoe conep:kanue JUCHUNIHHBI

Tema 1. OcHoBHbIe OHATHA. OCHOBHBIE IIPUHLUIIBI KOMIIBIOTEPHOTO MOJEIUPOBAHUS
XUMHUKO-TeXHoJoruueckux  mpoueccoB  (XTII). MaremaTuueckue  SMIUPUYECKHE U
MaTeMaTHuecKue  (U3MKO-XUMHUECKHE MOJENd U KOMIBIOTEPHOE  MOJEIMpPOBAHHUE.
JleTepMuHUpPOBaHHbBIE U BEPOSITHOCTHBIE MaTeMaTHueckue mozenu. [Ipumenenne mMetononoruu
CHUCTEMHOI'O aHalu3a JJIs pelIeHus 3a7ad MOAEIUpoBaHUA. [IpuMeHeHne npuHLIMINA «YEPHOTO
AIUKa» P MaTEMaTHYeCKOM MOJETUPOBAHUU. ABTOMAaTHU3UPOBAHHBIE CHCTEMBI MPUKIIATHON
uHpopmatuku. Mepapxudeckass CTPyKTypa XMMHUYECKHUX MPOM3BOJCTB U HUX MaTeMaTHUYECKUX
Mozened. IlpuMeHeHue KOMMBIOTEPHBIX MOJEIEH XUMHUYECKUX TMPOILIECCOB ISl aHAIMU3a,
ONTHUMM3AllMM W  CHUHTE3a XUMHUKO-TEXHOJIOTMYECKHMX  cucTeM. (OCHOBHBIE  NPUEMBI
MaTeMaTUYeCKOT0 MOJICIUPOBAHUS: AMIUPUUYECKUHN, CTPYKTYPHBIH ((U3UKO-XUMHUYECKHUI) U
KOMOMHUpPOBaHHbIN (Teopernueckuil). ITocTpoeHne cTaTudeckux M JUHAMHUYECKHUX MOJEJIEH.
Pemenue npsmeix 3aga4. [IpoekTHBIN 1 MOBEpOUHBIi (OLIEHOYHBIN) pacyeT mpolieccoB. Pemenue
oOpatHbIX 3a/1a4. [lapamerpuyueckas 1 CTpyKTypHas WACHTU(DUKAIMS MaTEMAaTHYECKUX MOJIETICH.
VYcraHoBieHHEe aJeKBAaTHOCTH MaTeMaTHdeckux mozened. CtpaTerusi MpoBelEeHUs pacueTHBIX
MCCJIEOBAHUM ¥ KOMIIBIOTEPHOI'O MOJIETTMPOBAHUS PEATbHBIX IIPOLIECCOB.
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Paszgen 1. IlocTpoeHne »SMIUPHYECKHX MojAeeil XHUMHKO-TEXHOJOTHYECKHX
MPOLECCOB.

Tema 1.1. @opmyaupoBKa 3aJa4¥ ANNPOKCMMANMU JAAHHBIX JIsi ONHCAHUA
IKCNIEPUMEHTAJIBHBIX 3aBHCHMOCTEl M TOJYy4YeHHS] IMIHPHYECKHX Mojesiell IpoIeccoB.
Bunb! kputepues annpokcumanyu. Kpurepuii MeTo1a HaMMEHbIIUX KBaApaToB. Pemenue 3axaun
AlIPOKCUMALlMM  JUI1 HEJIMHEWHOM WM JIMHEWHOM II0 IlapamerpaMm Monened. MarpudHas
dbopMynupoBKa 3aaud aNnmnpoKCUMAlMU. AHAJUTUYECKUNH U aITOPUTMUYECKUI MOIXOIbI IS
pellieHusl 3aJaud anIpoOKCUMALUU JUIS JIMHEHHBIX U JIMHEAPU30BaHHBIX MOJEIEH METOA0M
HaMMEHBIIINUX KBAJIPaTOB.

Tema 1.2. HopmaJabHbIii 3aKOH pacnpelejieHUusl IJsi BEKTOPHBIX CJIy4YaWHBIX
BeJMYMHbI M OIpeJesieHHMe MX YHMCIOBBIX XapaKTepHuCTHK. MareMaTnyeckoe OXuJaHUEe U
JIACTIEPCUS U1 BEKTOPHBIX CIYyYalHBIX BEJIUYUH. JJUCTIEPCUOHHBINA U KOPPEISUUOHHBIA aHAIIN3.
[TonsATHA Oucniepcuu BOCIPOU3BOAMMOCTH U aJI€KBaTHOCTH, & TAK)KE - OCTATOYHOM JAMCIEPCHUH.
Omnpenenenre BHIOOPOYHBIX KOAPPHUIMEHTOB KOPPEIANMA U KOI(P(PUIIMEHTA MHOXKECTBEHHOU
koppemsiiu.  CTaTUCTUYECKUIl TOIXOJ K ONpPENEeNICHHI0 OHIMOOK U TOTpEeHIHOCTel B
HKCIIEPUMEHTAJIbHBIX TOUKAX U3MEPEHUH.

Tema 1.3. PerpecCMOHHBIII M KOPPEJSIUOHHBIA aHAJIM3 [UISE MOCTPOEHUS
IMINMPUYECKHX MOjIeJIell HA OCHOBE JaHHBIX MACCUBHOI0 3KcnepuMenTa. [lonstus GyHKmm
oTkiuka u (pakTopoB. OCHOBHBIC IOMYILEHUS PETPECCUOHHOTO U KOPPEJSAIMOHHOTO aHalu3a.
Kputepun npoBepku oJHOpOJHOCTH aucnepcuil. BoiOop Buaa ypaBHEHMM perpeccuu, a Takxke
onpezaeneHue Kod3(pPUIMEHTOB perpeccud M WX 3HAUYMMOCTH C HCIOJIb30BAHUEM KPHUTEpUs
Creionenra. [Ipouenypa HCKITIOYEHUST HE3HAUMMBIX KOA(Q(GUIEHTOB perpeccuu. Onpenenenne
aJICKBaTHOCTU PErPECCUOHHBIX MOJENIEN ¢ MOMOILbIO KpuTepus Puiiepa.

Tema 1.4. OcHOBHbIE NOJIO:KEHUSI TEOPUH TJIAHMPOBaHMs SKcnepuMeHntoB (I):
noJIHbINA (pakTOopHBIH 3KcnepuMeHT (IIDI) u odpadoTka ero pedybraToB. ONTUMAIbHBIC
CBOICTBA MAaTPHIIBI IUTAHUPOBAHUS M CBOIICTBO OpTOroHabHOCTH. Onpenenenue ko3 duuneHTon
MoOJeNield, MX 3HAauMMOCTH M TPOBEpPKA aJeKBaTHOCTH YypaBHEHUs perpeccuu. (CBOWCTBO
poTraTabeNbHOCTH OTHOTO (PAKTOPHOTO SKCIEPUMEHTA.

Tema 1.5. OCHOBHbIE MOJIO:KEHHSI TEOPHHU ILUIAHMPOBaHUsI JIKcrnepuMeHToB (11):
OPTOTOHAJIbHBIN UHEeHTPAJAbHbIA KoMNO3uUUOHHBIA miIaH (OLKII) skcnepuMeHTOB U
o0padoTka ero pe3yabraToB. ObecneueHHe OPTOrOHAJIBHOCTH MATpUIbl IIAHUPOBAHUS U
onpejeNieHue BEIMYMHBI 3Be3AHOro mieda. OmpeneneHne Ko3((UIMEHTOB MOJETH, HX
3HAYMMOCTH U OLICHKA a/IcKBaTHOCTH YpaBHEHMs perpeccuu. PacueTHoe BbIYMCIEHUE KOOPAUHAT
TOYKH ONTUMYyMa (SKCTpEeMyMa).

Tema 1.6. OnTumu3anus IKCHEPUMEHTAJIBHBIX HMCCJICJOBAHHH C NPHMEHEHHEM
metrona bokca-Buabcona. OcCHOBHbIE MOAXOAbl K ONTUMHU3ALMU SKCIEPUMEHTAIBHBIX
MCCIIEOBAHNN. DKCIIEPUMEHTAIbHO-CTATUCTUUECKUI MeToA. CTpaTerus IBUKEHUS K ONITUMYMY
neneBoil GyHKuuK (PyHKIIUU OTKIMKA) TPAIMEHTHBIM MeTOoA0M. Kputepun TOCTHKEHUS «ITOUYTH
CTallMOHAPHOM 00JIACTU» U METO/bl YTOUHEHUS MOJI0KEHUSI ONTHMAIbHOW TOUYKH B (DaKTOPHOM
IIPOCTPAHCTBE.

Pa3pea 2. Iloctpoenne pu3nKo-XMMHYECKHX XHMHKO-TEXHOJIOTHYECKHUX MPOLECCOB.

Tema 2.1 Jranbl MaTeMaTHYeCKOro mojaejupoBaHus. DopMyaupoBKa THIIOTES,
MOCTPOCHHE MAaTEMaTUYECKOrO OMHMCaHUs, pa3paboTKa MOJEIUPYIOIIEr0 aJropuTMa, MpoBepKa
aJIeKBaTHOCTH MOJEIW M UACHTU(DUKAIMS WX [apaMeTpoB, pacyeTHbIE HCCIIEIOBAHUS
(BBIYMCITUTENBHBIN SKCIIEPUMEHT).

Tema 2.2 CocraBiieHHe CUCTEM YPABHEHUH MATEeMATHYeCKOI0 ONMMCAHMS MPOLECCOB
H pa3paborka (BbIOOpP) AJrOPUTMOB  HX pelIeHUsi. DBIIOYHBIA NPUHIMI TOCTPOEHUs
CTPYKTYpHBIX MareMaTHdeckux mozenel. O000IIeHHoe ONucaHue JIBMKEHUSI TOTOKOB (a3 B
anmnaparax ¢ IMOMOLIBI0 T'MIPOJUHAMHUYECKHX MOJIENEH, YUMTBHIBAIOIIUX COCPENOTOUEHHBIE U
pacrpezieieHHble MCTOYHUKM BEIIeCTBa M SHEpruu (TeruioThl). JlokanbHble WHTEHCUBHOCTU
UCTOYHHMKOB BELIECTBA M TEIUIOTHI B IOTOKaX, COOTBETCTBYIOLIME Ppa3IUYHBIM (HU3UKO-
XUMHUYECKHX mpoueccaM. OCHOBHbIE THIIBI ypaBHEHUN MaTEeMaTHUeCKOro ONMUCAHMSI XMMHKO-
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TEXHOJIOTHYECKHUX IPOLIECCOB — KOHEUYHbE, OOBIKHOBEHHbIE AH(pdepeHnnanbaple U
nuddepeHIraIbHbIe YpaBHEHHS B YACTHBIX MPOU3BOIHBIX.

Tema 2.3 MaremaTudeckoe MO/JeJHMPOBAHHE CTANMUOHAPHBIX M JUHAMHYECKHX
PeKHUMOB THAPABJIHYECKHX IPOLECCOB B TPYOONPOBOAHBIX CHCTeMaX, IJIO0aJIbHbIe M
JAEeKOMIIO3UIIMOHHBbIC METO/AbI PeLICHUs] CHCTEM HeJIMHEHHBIX YPABHEHHUM, a TAKKe IBHbIC H
HesiBHbIE MeTOAbl YMCJIEHHOI0 pelIeHusl CHCTeM OOBIKHOBEHHBIX An(depeHIHAIBHBIX
ypaBHeHuii. CocTaBieHHE ypaBHEHUN MAaTeMaTH4YeCKOro omucanus mpouecca. Ilocrpoenne
UH(POPMALIMOHHBIX MaTPHIl MATEMAaTHUYECKUX MOJIENIEH /71l BHIOOPa OOIIEro aJIrOPUTMA PEIICHUs
— MOJEIMPYIOLIET0 aJroputMma. Peammsanus anropurMoB pEIIEHUS HEIMHEWHBIX U
OOBIKHOBEHHBIX Au(depeHnnanbupix ypaBHeHHd. Onucanue crannoHapHbix pexumoB XTII ¢
IIPUMEHEHUEM CHCTEM JIMHEWHBIX M HEJIMHEHHBIX YypaBHEHUU. MTepanMOHHBIE aIrOpUTMBI
pemenns. [IpuMeneHnne MeToJ 0B MpocThiX urepauuii U HprotoHa-Padcona misa momyueHus
pewenus. [Ipobiema cxoauMocTH mpolecca pelieHus. J[eKOMIO3UIMOHHBIA METO/ peleHHs
CJIOKHBIX CUCTEM KOHEYHBIX ypaBHeHHi. [locTpoeHne MHPOPMALMOHHOW MaTpHIIbI AJIsi BEIOOpa
ONTUMAJILHOTO JIFOPUTMA pelieHus 3aaa4yu. [loHarue xecTkocTH cucteM AudQepeHnaIbHbIX
YpaBHEHUNW W KPUTEPUHU KECTKOCTH. SIBHBIC (OBICTpBIC) W HEABHBIC (MEIJICHHBIC) METOIBI
peweHus. Mertoibl epBoro (Meroa Diepa), BTOporo ( MOAU(GULIIMPOBAHHBIE METO/IbI Dilsiepa) U
yerBeproro nopsaka ( Mmeron Pynre-Kyrra). OuneHka TOYHOCTH METOJIOB — OLUIMOOK YCEUEHMS.
[lepexongnble omMOKM M OMIMOKM  OKPYIJIEHHS MPU  YHUCICHHOM  HMHTEIPUPOBAHHUU
muddepeHanbHbpIX  ypaBHeHHH. CrocoObl o0ecrieyeHHus CXOAMMOCTH pEHICHUS 3aJadH.
[TprMeHeHNe HEBHBIX METOIOB JIJIsl PELLIEHUS )KECTKUX cucTeM AU depeHIInanbHbIX ypaBHEHHH.
Omnpenenenus miara MHTETpUPOBaHUS UTEepallMOHHBIM MeTo oM. MeTtonoB Kpanka-Hukonbscona
(MeTon Tpamnenui).

Tema 2.4 MatemaTnueckoe MO/eJMPOBAHUE CTALMOHAPHBIX PEKMMOB IPOLECCOB
TeIJIoONepe]aYd B IUIACTHHYATBIX M 3MECBHKOBBIX TEINIOOOMEHHHMKAaX. Marematuieckoe
OIMCAaHKE MPOLECCOB C IPUMEHEHUEM MOJIEJIEN 11eaIbHOTO0 CMELIEHHs U BbITeCHEHMsI. Br1OOp 1
rpaguyeckoe IpeJCTaBlIeHUEe alrOpUTMOB perieHus. [IpuMeHeHHe CTaHIapTHBIX METOJ0B
BBIUMCIUTEIbHON MaTeMaTHKU JJis PELLIEHUS 3aau.

Tema 2.5 MatemaTn4eckoe MOIeJIMPOBAHNE CTAMOHAPHBIX PEKUMOB IPOLECCOB
TemJjionepeaayu B MNPSIMOTOYHBIX M NPOTHBOTOYHBIX TPYOUATBHIX TeNJ000MEHHUKOB,
pemienune 3anga4yu Komm u KpaeBoi 3a1a4y IPH HHTETPUPOBAHUHU CHCTEM O0BIKHOBEHHBIX
aupdepeHIHANBHBIX YPaBHeHUl. MaremMarnueckoe ONMCaHHUE MPOLECCOB C IMPUMEHEHHUEM
MoJieIe nieanbHOro BelTecHEHUs. Pemenne 3anaun Komm u kpaeBoli 3agaun. [Ipeacrasnenue
QITOPUTMOB  BBIYMUCICHUH B BHJAE€ HHMOPMALIMOHHOM MAaTpUIbl CHCTEMbl ypaBHEHUN
MaTeMaTHYeCKOro OIMUCaHHui M OloK-cxeM pacyeToB. Maremartnueckoe omucanue XTII ¢
NPUMEHEHUEM CHCTEM OOBIKHOBEHHBIX AU QPepeHInanbHbIX ypaBHEeHUH. Onucanue 0ObeKTOB C
pacnpeieieHHBIMH B TIPOCTPAHCTBE MapameTpaMu. DOpMyJIMpOBKa HAa4YalbHBIX M KpPaeBbIX
yCIIOBUM 3ajad perieHus. YucneHHbId anroputM 1-ro mopsiaka Juist perieHus 3agaud Ko,
MeTton «TIpUCTpENKN» AJI PEIIEHUS KpacBOU 3a1auH.

Tema 2.6 MaTemaTu4yeckoe MoOeTHPOBAHHE CTALMOHAPHBIX PE:KMMOB NPOLECCOB B
peakTopax ¢ Memaakod. OnucaHue MHUKPOKMHETHUYECKHUX 3aKOHOMEPHOCTEM IPOTEKaHUs
MIPOU3BOJIBHBIX CIIOKHBIX XHMUYECKUX peakUUid B KUIAKON (aze JIsi MHOTOKOMIIOHEHTHBIX
cucteM. OnpeeneHne KIF0UEBbIX KOMIIOHEHTOB CJIOKHBIX XUMUYECKUX PEAKIIMN C IPUMEHEHUEM
METOJIOB JINHEHHOM anreOpbl - paHrOB MAaTPHUI] CTEXMOMETPUUYECKUX KOA((UIIMEHTOB pEaKIIUU.
MareMaTHuecKoe OIMCaHHE PEaKTOPHOIo Ipolecca ¢ PyOalIKoi A MPOU3BOJIBHOW CXEMbI
MPOTEKaHUs XUMHUYECKON peakuuu. BpiOop anroputMoB pemieHus 3ajadyd ¢ NpUMEHEHUEM
UH(POPMALIMOHHON MaTPHIIbl CUCTEMbI YPaBHEHUI MaTeMaTUYECKOT0 ONTUCAHUS U TTPEICTABICHHS
aITOpUTMa PEIeHHsI C TOMOIIbIO OJIOK-CXEMBI pacdera Ipolecca.

Tema 2.7 MaTtemaTnueckoe MOJAeJIMPOBAHUE HECTALIMOHAPHBIX PEKMMOB MPOLECCOB
B peaKkTopax ¢ MellaJKoii. MaremaTuyeckas MOCTaHOBKA 33/1a4y JIJIsl pEaKIIMU C IIPOU3BOJILHOMN
crexuomeTpruyeckoit cxemoil. @opmynuposka 3agaun Koy — 3a1aun ¢ HauaabHbIMU YCIOBUSMU.
Pa3HocTHOE mpencTaBieHHE CHCTEMbl OOBIKHOBEHHBIX AU(QEpeHInanbHbIX YpaBHEHUH.
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[TocTtpoenne wHPOPMAMOHHON MaTpHIBl JUIsl BhIOOpa anropuTMa pemieHus. [ 'paduueckoe
NpeJCTaBICHNE AITOPUTMA PEIICHHS B BUJE OJIOK-CXEMBI pacyera.

Tema 2.8 MaremaTu4eckoe MOJeJJUPOBAHNE CTALIMOHAPHBIX PEKUMOB B TPYOUATHIX
peakTopax ¢ TMPSAMOTOYHBIM M TMPOTHBOTOYHBIM /BHKEHHMEM TeIIOHOCHTEeH.
MaremMaTnueckas IOCTaHOBKA 3a7a4M JJI1 PEaKUUU ¢ KOHKPETHON CTEXMOMETPUUYECKON CXEMOM.
dopmynupoBka 3a1ayu Komm — 3a/1a4u ¢ Ha4aabHBIMU YCIOBUSMU U KPa€BOU 3a/1a4d — 3aJ1a4U C
KpaeBbIMU YCIOBHUSIMH. Pa3HOCTHOE IpeicTaBiIeHHE CUCTEM OOBIKHOBEHHBIX MU (hepeHIHaTbHBIX
ypaBHeHmid. IlocTpoeHne WH(POPMALMOHHBIX MATPHUIl IS BbIOOpa aJrOPUTMOB pEIICHHUS.
['padmyeckoe mpecTaBieHe aIrOpUTMOB PEUICHHS B BUE OJIOK-CXEMbl pacyera.

Tema 2.9 MaremaTHueckoe MOJAeTHPOBAHHE HECTALMOHAPHBIX Pe;KMMOB NPOLIECCOB
B TPYOYaTBIX PeaKTOPaxX U YMCJICHHbIC AJITOPUTMbI JUCKPETH3AIUH I PEeLICHUs] CUCTEM
au¢¢epeHUINATBHBIX YPABHEHHUI ¢ YACTHBIMHU NPOU3BOAHBIMU. MaTemMaTrueckasi MOCTaHOBKA
3a/1auy ISl peaKIMU ¢ KOHKPETHOM CTEXMOMETpUYECKOr cxeMor. DopmMynpoBKa HaYaJIbHBIX U
rpaHu4HbIX  ycioBuid. [luddepeHnmansupie  ypaBHEHHsT B YaCTHBIX IMPOHW3BOJMHBIX -
AJUTMNITUYECKOT0, TMapaboINMyeckoro M THUIEepOOTHYECKOr0 THUIOB. AJTOPUTMBI pEIleHUs
ypaBHEHUH Mapabonuueckoro tuma. Matematuueckas MOJENIb XUMHUYECKOrO NMpEeBpalleHUs B
M30TEPMUYECKUX YCIOBHSX Ui HECTAIIMOHAPHOTO Ipoliecca B TPyOUaThIX amnmapaTax ¢ yueToM
IPOJIOJIFHOTO TEPEMEIINBAaHUs W C MPUMEHEHHEM OJHONApaMeTpU4ecKoil Tudy3noHHON
MOJIEIH JIJIsl ONMUCAaHUs THIPOJUHAMHYECKONH OOCTAaHOBKU B PEAKIIMOHHOM MOTOKE. AJITOPUTMBI
pEIICHUS B BUJIE CHCTEM HEJIMHEHHBIX YPAaBHEHHH, a TAK)Ke OOBIKHOBEHHBIX THU(DPepeHITnaTbHBIX
YpaBHEHUI MIEPBOTO U BTOPOTO MOPSAKOB.

Tema 2.10 MaTtemaTu4eckoe MoaeJJMPOBAHNE CTALMOHAPHBIX Pe:KMMOB NPOLIECCOB
HEeNMpPepbLIBHOM MHOTOKOMIIOHEHTHOM pekTHuKanmu u adcopOoumu. MaremaTtuueckoe
ONMCAHHWE Ipolecca MHOTOKOMIIOHEHTHOM peKTU(UKAlIMM B TapeiabyaToll  KOJOHHE.
MonenupoBanue (a30BOro paBHOBECHS U Tpollecca Maccollepeiadyd Ha Tapelikax B
MHOTOKOMIIOHEHTHBIX CHUCTEMax. Y4YeT TEIIOBbIX OaJaHCOB Ha TapesiKaxX MpPU MOJEIUPOBAHUU
mporecca B PeKTH(PUKAIMOHHON KOJOHHE. J[eKOMMO3UIIMOHHBII alrOpUTM pacdera Ipolecca
peKTHHUKAIMM B KOJOHHOM  ammapare. MaTemarhdyeckoe  ONHCAaHWe  Ipolecca
MHOTOKOMIIOHEHTHOM abcopOuM B HacaJO4HOM KoJoHHEe. MojenupoBaHue Ipolecca
MHOTOKOMIIOHEHTHOW Maccollepe/lauyd B CEKLMSX HacaJ04YHON KOJIOHHBL. AJITOPUTM pELIeHUs
KpaeBoH 3a/1a4M I MOJEIMPOBaHUs ITpolecca abcopOLMy B HACa0YHOM KOJIOHHE.

Pa3nea 3. OcHOBBI ONITHMHU3AIMH XHMHKO-TEXHOJTOTHYECKHX IMIPOLECCOB.

Tema 3.1 Pemenue 3agay  onTUMHM3aIMM €  TEePMOAUHAMHUYECKHUMH,
TeXHOJIOTHYeCKHMH, IKOHOMHMYECKMMH, TEXHHKO-IKOHOMHYECCKMMHM H IKOJOTrHYeCKHMH
KpUTEepusAMH onTUMaabHocTH. OnTHManbeHble pecypcocOeperatoiue X TII. Beibop kpurepuen
ONTUMAILHOCTH  (1eneBblX  GyHKuuM). DOpMyIHMpOBKAa MHOTOKPUTEPUAIBHOM  3a1a4u
ontuMuzau. OCOOEHHOCTH pelIeHUs ONTUMU3AIMOHHBIX 3a1a4 X T11 mpu Hamu4Y1Ku HECKOIBKHUX
KPUTEPHEB ONTUMAIILHOCTH, OBPAXKHOM XapakTepe 11eJ1eBoN (pyHKIUHN U HATUYUH OTpaHUYEeHUI
1-ro u 2-ro pona.

Tema 3.2 AJropurMbl OJAHOMEPHOH M MHOIOMEPHOIl onTUMHU3aluM. MeTonabl
CKaHHPOBAHMUS, JIOKAJU3AIMU JKCTPEMyMa, 30JI0TOro ceueHus u yucen dubOoHaunm B ciayyae
OJIHOMEPHOI OoNTUMH3aLMU. MeTO bl MHOTOMEPHON ONITUMU3ALIUN HYJIEBOTO, IEPBOIO U BTOPOTO
nopsakoB. CUMILIEKCHbIE, cly4yailHble U TpaJie€HTHbIE METOJbl MHOTOMEpPHOM ONTHMHU3ALIUU.
Mertoa mrpadHbIX GYHKIHH.

3akirouenue.

A. Ilpumenenne komnbproTepHbIx Moaeneid XTIl npu npoeKTHPOBAaHUM XMMHYECKHX
npousBoacTB — B CAIIP. 3anaun cucrem aBromaTtusupoBaHHoro npoektupoanus (CAIIP) u
CTPYKTYpa CHCTEM KOMIBIOTEPHOTO MpoekTHpoBaHUs. VH(popMalMoOHHOE W MaTeMaTh4yecKoe
obecneuenne CAIIP. ABToMaTtu3npoBaHHOE MPOEKTUPOBAHHUE C MPUMEHEHHEM KOMITbIOTEPHBIX
moxenen XTII.
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b. Ilpumenenne kKomnbOTepHbix Moaeded XTII npu  ynpaB/jieHuu
TexnoJornyeckumu npouneccamu — B ACYTII. KomnberorepHoe Mmoxpenuposanue XTII B
pexxuMe peanbHOro BpeMeHU. CHCTeMbl MpsMOro HUGPOBOro (KOMIIBIOTEPHOTO) YIpPaBIIEHUS
TEXHOJIOTMYEeCKUMHU TporieccaMu. OCOOEHHOCTH peann3auuu KomnbloTepHbix monenei XTII B
aBTOMAaTHU3UPOBAHHBIX CUCTEMaX yIpaBieHUs TexHoJornueckumu npoueccamu (ACYTII).

4 O0beM yueOHOH THCHHMILINHBI

. O0BbeM TUCHHUIIINHBI
Bun yueOHo# padoThl et

3E Akaa. 4. | Actp. u.

O01as TPYA0eMKOCTh U CIUTITHHBI 4 144 108
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
Jlexuun 0,89 32 24
JlabopaTtopusie padoTs (JIP) 0,44 16 12
CamocrosiTeibHas padora 2,67 96 72
KoHTakTHas camocTosTenbHas paboTa 0,4 0,3
2,67
CamocTOsITeIbHOE M3YUCHHE Pa3/IeNIOB AUCITUILIMHBI 95,6 71,7
Bujx HTOroBOro KOHTPOJIS: 3adeT ¢ OLEHKOM
AHHOTaIUs padoyeil MPOrpaMMbl AU CHUILITMHBI
«@u3uyeckas KyJbTypa U CIIOPT»
1 Hear aucUMIIMHBI — (GOPMUPOBAHHWE MHPOBO33PCHHUS W KYJIbTYPhl JUYHOCTH,

rPaKIaHCKOW MO3UIIMH, HDABCTBEHHBIX KaYECTB, YyBCTBA OTBETCTBEHHOCTH, CAMOCTOSTEIbHOCTHU
B TPHUHATHH PEIICHUN, CHOCOOHOCTH WCIIOIBh30BaTh pasHooOpasHbie (Gopmbl (HHU3HUECKOH
KYJbTYpPBI, CIOPTA U TYpU3Ma JUIsl COXPAHEHHS U YKPEIUIEHHs CBOETO 3/I0POBbS U 310POBbSI CBOMX
OJIN3KUX B IMOBCEIHEBHOM XKU3HU U MTPO(ECCHOHATLHOM e TEIIEHOCTH.

2 B pe3yabTare N3y4eHHs IMCUMILINHBI 00y4AI0IIMIACH 10JI2KEeH:

Obaadoame CIIeNYIOMUAMA KOMICTCHIIMSIMHA U WHIAUKATOPAMH UX JIOCTHIKCHUS:

VK-7.1, VK-7.2, VK-7.3, VK-1.4;

3nameo:

- Hay4YHO-TIPAKTUYECKUE OCHOBBI (DU3MUECKON KYIbTYpHI U 3[I0POBOTO 00pa3a KU3HU;

- BIIUSIHUE 03/I0POBUTENBHBIX CUCTEM (PU3HUECKOTO BOCITUTAHUS HA YKPETUICHHE 3/I0POBbS,
npoUIaKTUKY MPOPECCHOHATHHBIX 3a00JI€BaHUN U BPEIHBIX IPUBBIYEK;

- CIOCOOBI KOHTPOJIS M OIICHKU (PU3UUECKOTO Pa3BUTHS U (PHU3NUECKOM IMOATOTOBICHHOCTH;

- MpaBuUjiia ¥ CHOCOOBI TUIAHUPOBAHMS MHAWBHUYaTbHBIX 3aHSITUN Pa3IUYHOMN IIeNIeBOI
HaIpaBJICHHOCTH;

- UCTOPUIO (PU3NYECKON KYIbTYPHl U CHOPTA, MPEACTABICHHE O 3HAYMMBIX CHOPTHBHBIX
COOBITHSX HE TOJIBKO CBOEH CTpPaHbl, HO U MUPOBOTO YPOBHSI, BAKHEHIIINE JOCTUKEHUS B 00J1acTH
CIIOpTA;

- cnoptuBHbeie Tpaguuuu PXTY wum. J[.M. MeHneneeBa, NMOMHHTH O IOJBHIax
CIIOPTCMEHOB B rofibl Bennkoit oreuecTBeHHOM BOMHBI 1941-1945 rr.

Ymemn:

- TIOJACPKUBATh JODKHBIN ypOBEHBb (DU3MUECKON MOATOTOBICHHOCTH Jisi O0OeCTeueHus
TTOJTHOIIEHHOM COIMAIBHON 1 TTPO(EeCCHOHATEHON A TENHHOCTH,

- HWCIIONIb30BaTh OCHOBBI  (DM3MYECKOW KyIbTyphl JUIS OCO3HAHHOTO  BBIOOpa
3I0pOBBhECOEPETaloONUX TEXHOJOTUH C y4E€TOM BHENIHUX M BHYTPEHHUX YCJIOBUW pealu3aliuu
npohecCHOHANBEHOM e TeNbHOCTH,

- CaMOCTOSTENbHO 3aHUMAThCS (PU3MUECKOI KYIbTYpOU U CLIOPTOM;

- OCYIIECTBIATh CAMOKOHTPOJIb 32 COCTOSTHUEM CBOETO OpPraHu3Ma U COOII0IaTh MpaBHiia
TUTHEHBI U TEXHUKHA 0€301TaCHOCTH.

Braoems:
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- cpencTBamMu u METOAaMH YKpEIIeHUs 3/10pPOBB4, ¢buznyeckoro
CaMOCOBEPILEHCTBOBAHMS;

- JIOJDKHBIM YPOBHEM (DU3MYECKON MOATOTOBICHHOCTH, JUIsl OOECeueHuUs MOJTHOLIEHHON
COLMAIbHON U MPO(EeCCHOHANBHOM eI TeIHbHOCTH.

3 Kpartkoe cogep:xaHue TUCHUILIAHBI

Pasoen 1. Ilpenmer @usnyeckas Kynbrypa u cnopt. Mcropus @KuC

1.1. TIPEAMET ®U3NYECKAS KYJIBTYPA U CIIOPT. 3agaun 1 MeCTO AUCHUILIHHBI
B MoJArotoBke OakamaBpa. OpraHuzanus y4eOHOro IIpolecca B paMKax JeHCTBYROIIEH
pEUTUHTOBOM cucTeMbl. TpeOoBaHUS K 3a4eTy.

1.2. UCTOPUA CITIOPTA. Ilpoucxoxaenue Gpu3nueckux yrnpaxHeHun u urp. J[peBnue
onmuMmmuazabl. Onummnuiickoe aBkeHue. CHOPTUBHBIE 00IIeCTBa: HUCTOpUS (DU3KYIBTYpPHO-
CHOPTHUBHBIX OOIIECTBEHHBIX opranu3anuii. CrnopTcMeHbsl B Tofbl Benukoil oredecTBEHHOM
BOMHBI.

Pasoen 2. OcHOBBI 3710pOBOT0 00pa3a KU3HU

2.1. BPAYEBHBIM KOHTPOJIb M CAMOKOHTPOJIb HA 3AHATHUAX
®M3NYECKOU KYJILTYPOU U CITOPTOM.

BpaueOHbiif KOHTpOIb U BpaueOHOE OcBUIETeNbCTBOBaHUE. [lenarornueckuii KOHTPOIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METOJIbI, IOKA3aTeNld, KPUTEPHH H OLEHKHU. lIpodumakTika
CIIOPTUBHOTO TpaBMaTu3Ma. OCHOBHBIE BUJIbI TPABM Y Pa3HbIX crienuanu3anuil. OxazaHue nepBou
MIOMOIIH JIJIsl CTYJICHTOB BYy30B XMMHUKO-TEXHOJIOTUYECKOTO TPOQHIIS.

2.2. TUTUEHWYECKOE OBECIIEYEHUE 3AHATUU O3JI0POBUTEJILHON
OUBNYECKOM KYJIbTYPOU. I'uruesa (pu3uuecKoro BOCIUTAHKS M CIOPTA. PeXuM muTaHus
IpU 3aHATUIX (PU3NYECKON KynbTypol u croptoM. CouunanbHas rurdeHa. ConnanbHO-OMACHbIC
00J1€3HM U MEPBI TPOPHUIAKTUKH.

Pa3zoen 3. buonorndyeckue 0CHOBBI (PU3MUECKOM KYIbTYpHI U CLIOPTA

3.1. BUOJIOTUMYECKHE OCHOBbI ®U3NYECKOM KVYJIbTYPBI U CIIOPTA.
Opranusm yenoBeKa Kak €IMHas caMopa3BHUBAroLIasics Ouonoruueckas cucrema. dusnueckoe
pa3BuTHE uYenoBeka. JlBurarenbHas aKTUBHOCTb U €€ BIUSHUE Ha YCTOMYMBOCTb, M
aJlanTallMOHHbIE BO3MOKHOCTH 4YeJIOBeKa K YMCTBEHHBIM M (DM3WYECKUM Harpy3skam IpHu
pPa3IMYHBIX BO3JECHCTBUAX BHEIIHEN CPEBI.

3.2. OBPA3 XW3HU UM EI0 OTPAXEHME B IIPO®ECCHOHAJILHOU
HEATEJIBHOCTU. 3p0opoBbe uenoBeKa Kak IIEHHOCTh. 3J0POBBIA 00pa3 >KU3HU U €ro
cocraBisone. Poinb ¥ BO3MOXHOCTH (U3MUECKOM KyJIbTYpbl B 0OOECHEUYEHUHM 310POBBSL.
ConuanbHbIi XapakTep NOCAEACTBUM ISl 310POBbs OT YHOTPEOIEeHUS HAPKOTUYECKUX CPEJICTB U
Jpyrux ncuxoakTuBHbIX BemlecTB (ITAB), nonuHra u numeBbIx 706aBOK B CIIOPTE, KOOI U
TabakokypeHus. JIONUHT KaKk HCKYCCTBEHHOE MOBBIIIEHNE (pU3nuecKoi paboTOCIIOCOOHOCTH U €T0
OTPHULATENIBHBIE MTOCIIECTBUS.

Pas3zoen 4. IlpodeccronanbHO-IpUKIaHas pU3NUYecKas KyJIbTypa U CIIOPT

4.1. OBIIAA ®U3BNYECKAA U CITOPTUBHASA INOATOTOBKA CTYAEHTOB B
OBPA3OBATEJIbBHOM TITPOLIECCE. Metoauyeckue TpUHIMUIBI (U3HUECKOTO BOCIUTAHUS.
OcHOBBI M 3Tanbl 00ydeHus IBUXKEHUsAM. Pa3putue Qusnueckux kadecTB. PopmMHpoBaHUE
NICUXUYECKUX KayecTB B Imporecce ¢uznueckoro BocnuTaHus. CHOpTHBHAs MOJATOTOBKA.
CrpyKTypa NOArOTOBIEHHOCTH CIIOPTCMEHA. MacCOBBIN CIIOPT U CIIOPT BBICIINX JOCTUKEHUM, UX
nenu U 3amadr. CIOpTUBHBIE COPEBHOBAHHUS KaK CPEACTBO M METOJ OOIIeH W CrHenualbHON
($u3M4eCcKoil MOATOTOBKH CTYCHTOB.

42. OUBNYECKAS KYJIBTYPA UM CIHOPT B IPO®ECCHOHAJIBHOU
JNESTEJIbBHOCTU BAKAJIABPA. JluuHas W COLMAJIbHO-DKOHOMHYECKAs HEO0OXOAUMOCTh
ncuxo(u3nueckol MoAroToBKH 4venoBeka K Tpyay. Mecrto IIIIDII B cucreme moaroToBKu
Oyayero crenuanucta. [IpousBoacTBenHas puznyeckas KyapTypa u cropt. [IpousBocTBeHHas
rumHactika. OcobeHHOCTH BBIOOpa GOpM, METOJIOB U CPEACTB (PU3NUECKON KYJIbTYPHI U CIIOPTA
B pabouee 1 cBOOOIHOE BpeMs crienuanucToB. [IpodunakTika npopeccuoHanbHbIX 3a00eBaHUN
cpencTBaMu (GU3HYECKON KyIbTYpHI U ciopTa. JloNMOIHUTENbHBIE CPEACTBA MOBBIILIEHUS O0IIEH 1
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npodeCCHOHAIBHONW  pab0oTOCIOCOOHOCTH. BrusHMEe WHIWBHIYAIBHBIX OCOOCHHOCTEH U
CaMOCTOSITENIbHBIX 3aHATUH (PU3NUECKON KyJIBTYpOl U CIIOPTOM Ha OPTaHU3M.
4 O0beM yueOHOI JUCUMIITIMHBI

Cemectp
Bcero
. 1 cemectp 4 cemectp
Byl yue6HOM paboTh A A
3E | VY [3E | Akanu | 3E | UV

OO01mast TpyA0€MKOCTh JUCIUILIHHBI TIO
y4eOHOMY TUIaHY
KonTakTHas padoTa — ay1uTOpPHbIE

2 72 1 36 1 36

2 72 1 36 1 36

3aHATHS:
Jlexuuu (Jlek) 0,2 8 0,1 4 0,1 4
ITpaktrueckue 3ansatus (113) 1,8 64 0,9 32 0,9 32
Bu1 H”TOroBOro KOHTPOJIS: 3auer 3auer
Beero Cemectp
N 1 cemectp 4 cemectp
Bunst yueOHOI paboThI A
3E |Actp.u. | 3E |Actp.u. | 3E fITp'
OO61mas TpyA0eMKOCTh AUCIUILIUHBI IO 2 54 1 97 1 97
yueOHOMY IJIaHY
KonrakTHas paboTa — ayAuTOpPHbIE 2 54 1 7 1 27
3aHATHS:
Jlexmm (Jlek) 0,2 6 0,1 3 0,1 3
[Tpaktuyeckue 3anstus (I13) 1,8 48 0,9 24 09| 24
Bujx uTOroBOro KOHTpOJIS: 3auer 3ager

AHHOTanus padoyeil NporpaMMbl AU CHHUIIIMHBI
«JIEeKTMBHbIC TUCHUILINHBI 10 (PU3HYECKON KYJbTYpe H CIIOPTY»

1 Heapb nucuunannbl — popMupoBaHre (pU3nuecKoi KylIbTypbl JMYHOCTH U CIOCOOHOCTH
HaMpaBJIEHHOTO MHCIOJb30BAHUS Pa3HOOOPa3HBIX CPENCTB (U3NYECKON KyIbTYpbl M CIOPTa,
Typu3Ma JJisi COXpPAaHEHWS W YKpEIUIEHUS 3/10pOBbs, NCUXO(PU3NYECKOW TMOATOTOBKH U
CaMOMOJTrOTOBKHU K Oyny1eil mpopeccuoHalbHON 1eATeIbHOCTH, OJyYeHUN HaBbIKA B OJTHOM M3
BbIOpaHHBIX BUOB CIOPTA.

2 B pesyabraTe H3y4eHHs] JUCHHUILINHBI 00y4aI0IIUICS TOJI/KEH:

Obaaoams cliefyOmUMU KOMIETCHIUSIMHA U UHAUKATOPAMH UX JTIOCTHKEHUS:

VK-7.1, VK-7.2, VK-7.3, VK-1.4;

3nams:

- HayYHO-TIPAaKTUYECKHUE OCHOBBI (PU3UUECKOM KyJIbTYpHI U 310pOBOr0 00pa3a *KHU3HH;

- BIIMSIHUE 03/I0POBUTENBHBIX CUCTEM (PHU3NYECKOT0 BOCIIUTAHUS HA YKPETJIEHUE 3/I0POBBS,
npopHIAKTUKY MPO(PECCHOHATBHBIX 3a00JI€BaHUN M BPEAHBIX IPUBBIYCK;

- CI0COOBI KOHTPOJISI ¥ OLIEHKH (PU3UYECKOT0 Pa3BUTHUS U PU3NYECKON MOATOTOBIEHHOCTH;

- MpaBWJIa U CIOCOOBI ITUIAHUPOBAHMS WHAMBHYATbHBIX 3aHATUN pPa3IMYHON LEJIEBOM
HAIPaBJIEHHOCTH;
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- cnoptuBHbIe Tpaguuun MXTU-PXTY um. [I.U. Menaeneena.

Ymemo:

- MOAJIEPKUBATh JOJDKHBIM YpOBeHb (PM3NYECKON IOJATrOTOBICHHOCTH JIsi 00ECIeUeHUs
MOJTHOIICHHOM COIMAIbHOM U POQecCHOHATBHON IESTETLHOCTH;

- HUCHOJNb30BaTh OCHOBBl (PM3MYECKOM KyJIbTYpbl Ul OCO3HAHHOIO  BbIOOpa
3/10pOBbeCOEpEratoIuX TEXHOJIOIUH C YYETOM BHEHIHMX M BHYTPEHHUX YCJIOBUH pealu3aluu
npodecCHOHATIBHON 1 TeIbHOCTH;

- CAaMOCTOATENBHO 3aHUMAThCS (PU3MUECKON KYIbTYPOH B CIOPTOM;

- OCYIIECTBJISATh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOEI'O OpraHu3Ma U coOJII0aTh MpaBuiia
THUTUEHBI M TEXHUKU 0€30IacHOCTH;

- BBIIOJHATh MHIUBUAYAJIbHO IOJOOpPAHHBIE KOMIUIEKCHI 1O (PU3MYECKOH KYJIbType U
pa3IMyYHbIM BHUJIaM CIIOPTa;

- OCYLIECTBJISTb TBOPUYECKOE COTPYIHHYECTBO B KOJUIEKTUBHBIX (opMmax 3aHATUI
($u3nUeCcKoil KyIbTypOii U CIIOPTOM;

- BBIIOJIHATB IIPUEMBI 3aIUTHI U CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPAaXOBKH.

Braoemw:

- CpelacTBaMu U METOJaMHU YKpeIUIeHUs 3]10pOBbS, ¢buznyeckoro
CaMOCOBEPILIEHCTBOBAHMS;

- JIOJDKHBIM YpOBHEM (hpU3MUECKON MOJIrOTOBICHHOCTH, /sl 0OecleyeHus! OIHOLEHHOM
COLMAIBHON U TPO(eCCHOHANBHON eI TeTbHOCTH;

- TEXHUYECKUMHU U TAKTUYECKMMH HABBIKAMU B OJTHOM M3 BUJOB CIIOPTA;

- UCIOJIb30BaTh NMPUOOPETEHHBbIE 3HAHUS U YMEHHUS B IPAKTHYECKON NEATENIBHOCTH U
IIOBCEIHEBHOM JKHU3HU

3 Kpartkoe conep:kanue JMCIHHUIITHHbI

Pasoen 1. OcCHOBBI TIOCTPOEHHUS O3]I0OPOBUTEIBHOM TPEeHHUPOBKU. TeopeTruuecko-
METOAMYECKHE OCHOBBI (U3NYECKOH KyiabTypbl u crnopra. ConepKaTeiabHbIE OCHOBBI
03/10pOBUTEIBHON (PU3NUECKON KyJIbTYphl U criopTa. OCHOBHbBIE HAIIPABICHUSI: 03/JOPOBUTENIBHO-
peKpeaTuBHOE, 03/10pOBUTEIBHO-PEAOMIUTALMOHHOE, CHOPTUBHO-PEAOUIUTALIMOHHOE,
rurueHnyeckoe. IloBblmieHHe (QYHKIIMOHAIBHOTO COCTOSHUSL OpraHu3Ma U (U3NYECKOil
noAroToBiaeHHOCTH. (CrnocoObl perjamMeHTanuu Harpy3ku: OU3KYIbTYpHO-0340POBHUTEIbHBIE
METOAMKH U cucteMbl. OCHOBHBIE (Da3bl 0370POBUTENILHONW TPEeHUPOBKH. OIEHKAa COCTOSHUS
310pOBbs U (PU3UUYECKOM OArOTOBIEHHOCTH 3aHUMAIOIINXCS PU3NYECKON KYIbTYpPOU U CITIOPTOM.
®ynkuuonanbhbie mpoosl (HCC, AL, XKEJI u T.11.).

Pa3zoen 2. JIpuratenbHble BO3MOYKHOCTH Y€JIOBEKA — BOCIUTAaHUE (DU3MUECKUX KAuecTB.
B®CK I'TO. Meroguka opranuzauud W npoBefeHus BUIoB ucneiTanuid ['TO. Cucrema
B3aMMOJIeHcTBUS B cepe Pu3nueckol KyapTyphl U ciopTa. Bocnutanue Gu3nueckux KadecTs,
oOyuaronuxcs (OTJebHbIC KAYeCTBEHHBIE CTOPOHBI ABUTATEIBHBIX BO3MOXXHOCTEH YEIIOBEKA).

Pazoden 3. Metoauka opraHu3ali M IPOBEAEHUS CIOPTUBHBIX COPEBHOBAHUN U
(GU3KYIBTYPHO-MACCOBBIX MEpONPHUATUN. XapaKTepUCTHUKAa CHOPTUBHBIX COPEBHOBAHUN U
(GU3KYyIbTYpHO-MAcCOBBIX MeponpuaTuil. CHOPTUBHBIE COPEBHOBAHHUSA, MPOBOAUMBIE IO
OOIIENIPUHATEIM TpaBwiaM. EnuHBIA KaleHAapHBIH IU1aH (QU3KYJIbTYPHBIX M CHOPTHUBHBIX
MeponpusTuii). Opranu3zanusi CHOPTUBHBIX Meponpustuidl. Onummnuiickas xaptus. OenepanbHble
(crieranbHBIE, HAIMOHATBHBIE) 3aKOHBI criopre. Kiaccudukaius criopTUBHBIX COPEBHOBaHMM.
HpaBctBennbie oTHomieHuss B cropre. Fair Play («HectHast urpa») — kak OCHOBa STHYHOTO
nosefeHus B crnopre. Komekc crnoptuBHOW 3Tuku. [IpodunakThka HapyleHUH CIOPTHUBHON
stuku. BAJIA. Konekc BAJIA. MexayHapoaHas KOHBEHIIHS 0 00pb0e ¢ JIOTMHTOM B CIIOPTE.

4 O0beM yueOHO# JUCUMIIIIMHBI

B Cemectp

Bun yae6HO# paboThI aKaJeMm. 1 9 3 4
gacax
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OO0mast Tpy10eMKOCTb 1M CHUILTHHBI 328 56 92 90 9
10 y4eOHOMY IIaHy
KonTakTHasi padoTa — ay1uTOpHBIE 192 39 64 64 30
3aAHATHSA
[Tpaktuyeckue 3ansatus (I13) 192 32 64 64 32
CamocrositesbHas padora (CP) 136 24 28 26 58
KoHrtakTHas camoctosTenbHas pabora 0,8 0,2 0,2 0,2 0,2
CaMocTosTeTbHOE N3YUeHUE Pa3/IeioB 135.2 23.8 27.8 25.8 57.8
JUCHUILINHEI
Bua uTOroBoro KOHTpoOJIA: 3auer 3auer 3auer 3ader
Cemectp
N B actp.
Bun yae6HO# paboThI qacax 1 5 3 4
O01mas Tpya10eMKOCTb 1M CHUNITHHBI 246 42 69 67.5 67,5
10 y4eOHOMY ILIAHY
KonTakTHas padoTa — ay1uTOpHbIE 144 24 48 48 24
3aHATHA
[TpakTrueckue 3anstus (I113) 144 24 48 48 24
CamocrositesbHasi padora (CP) 102 18 21 19,5 435
KoHTakTHas camocTosTeNnbHas paboTa 0,6 0,15 0,15 0,15 0,15
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 101.4 17,85 20,85 19.35 43,35
JUCIIUILINHEI
By MTOroBOro KOHTpOJIA: 3aver 3aver 3aver 3aver

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«BBenenue B uH(GpopMaIMOHHbIE TEXHOJIOTHI»

1 Heab JMCUMIVIMHBI — 03HAKOMJIEHUE CTYJEHTOB C TEOPETUYECKUMU, IPAKTUIECKUMH U
METOI0JIOTHYECKMMU OCHOBAMHU COBPEMEHHBIX MH(OPMAIIMOHHBIX cHcTeM. B paMkax n3ydeHus
JUCLUIUIMHBIL Y CTYACHTOB (OPMHUPYIOTCS TEOPETHUECKUE 3HAHMS U NMPaKTHUECKUE HABBIKU IO
MHCTPYMEHTAJILHBIM CPEJCTBAM MpOrpaMMHOTo obecrieueHus. CTyIeHThl U3y4aloT Ha MPAKTHKE
BUbI HH()OPMAITMOHHBIX TEXHOJIOTHH.

2 B pe3yjabTare H3y4YeHUs] AUCHMILIMHBI 00y4ar0HiiCcs JOJIKEH:

Obnadamye cleayOMUMU KOMIIETCHIUSAMHU U UHAUKATOPAMH UX TOCTH)KEHUS:

OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-2.10; OIIK-4.11;
OIIK-5.5; OIIK-6.1; OIIK-6.2; OIIK-6.3.

B pe3ynprare 0CBOCHMS NUCHUIUIMHBI CTYIEHT JOJIKEH:

3namey:

— IpoLlecChl, METOJbl TOHCKa, cOopa, XpaHeHus, o0O0pabOTKH, MpeICTaBICHMUS,
pacnpocTpaHeHUs] MH(POpPMAIMM U CIOCOOBI OCYIIECTBIEHHUS TAaKUX IPOLIECCOB U METOJIOB
(MHpOpPMAaIIOHHBIE TEXHOJIOTHH )

10




— COBpEMEHHBIE MHCTPYMEHTAJIbHbIE CpEbl, MPOTrPAMMHO-TEXHUYECKUE MIATGOPMbI U
IIPOrpaMMHBIE CPEJCTBA, B TOM YHCJIE OTEUECTBEHHOIO IPOU3BOJICTBA, HCIOJb3YEMBIE IS
peleHus 3a1a4 IpopecCuOHATBHOMN 1eATEIbHOCTH, U PUHIIUITBI UX PabOoTHI.

Ymemn:

- BBIOMpATh M UCIOJIB30BaTh COBPEMEHHBIC HH(OPMAIMOHHO-KOMMYHHKAIIUOHHBIC H
WHTEJUICKTYaJIbHbIE TEXHOJIOTMM, WHCTPYMEHTAJIbHBIE CpEIbl, MPOrPaMMHO-TEXHUYECKUE
mw1atrGopMbl ¥ MPOrpaMMHBIE CPEJCTBA, B TOM YHCIE OTEYECTBEHHOTO IPOM3BOJCTBA, IS
perieHus 3a1a4 npodeccHoHAIBHON NeITeTbHOCTH

— aHAITM3UPOBATh MPO(ecCHOHANBHBIC 33aJ]a4H, BHIOUPATh U HCIIOJIB30BATh TOIXOISIIHE
UT-texnomoruu.

Braoempy:
— HaBBIKAMH pabOTHI ¢ JIeXKamMu B ocHoBe U T-pemeHnii faHHbIMH

— HaBbIKaMH IIPUMCHCHHA COBPCMCHHBIX I/IH(I)OpMaI_[I/IOHHO'KOMMYHI/IKaL[I/IOHHBIX u
HHTCJUICKTYAJIbHBIX TCEXHOJIOI Hﬁ, HHCTPYMCHTAJIBHBIX CPCACTB, B TOM YHUCIIC OTCUCCTBCHHOI'O
IMPpOU3BOJACTBA, I PCIHICHHA 3a/1a4 HpO(i)eCCHOHaHBHOﬁ JACATCIIbHOCTH.

3 Kpartkoe coep:kanue JMCIHHIIIHHbI
1 cemecTp — OCHOBBI HH(POPMANMOHHBIX TEXHOJIOTHH

Pa3nea 1. BBenenne B nHpOpMALMOHHbIE TEXHOJIOTHH.

1.1. CtpykTypa oOmepalMOHHBIX CHCTEM, HakKeThl MPUKIAAHBIX IMporpamm, Microsoft
Office. Knaccudukanus mporpaMMHBIX cpenctB. CHCTEMHOE W TPHKIATHOE IIPOTPaAMMHOC
obecneuenue [TK. O630p onepanronnsix cucreM (OC). [Ipuniunst cozaanus u coctaB OC: sapo,
unrepderic, npaiBepel. Kpartkas xapakrepuctuka WINDOWS, MoayiabHBI HOPUHIUIT
noctpoerus. Cpena WINDOWS: okHa, UX 3J1IeMEHTbI, pab0oTa B MHOTOOKOHHOM pEXHME.

1.2. TexcroBsrii pegakrop WORD, penakTopbl MATEMaTHYECKUX M XUMHUYECKUX (POPMYIL.
Bo3moxHOCTH co31aHMs 37eKTpoHHBIX mpe3zeHTauuit (Power point). Co3znaHue JOKYMEHTOB
pasnuuHbIX GopM (CTaHIAPTHBIX M HecTaHJAApTHHIX). Co3aHnue W PeIaKTUPOBAHHE TEKCTOBBIX
JIOKYMEHTOB C MaTeMaTHYECKUMHU U XUMHUUYECKUMH (HOPMYIIaMH.

1.3. Tabauuneiii npoueccop EXCEL: 0630p, Tumsl U aapecanus sdyeek, GopMaT syeexk,
BCTpoeHHbIe (yHKIMH, ¢opmartupoBanue tabmu. EXCEL: Bo3MoxxHocTu TaGnu4yHOrO
peaakTopa M UCHOJb30BAaHUE €ro s pelleHHs] MH(OOPMALMOHHBIX M HH)KEHEPHBIX 3aJ]ad.
[TocTpoenue rpauKoOB U TUATPaAMM.

1.4. EXCEL. Omnepanuu c wmaccuBaMu. Pa3zpa®oTka M peanu3anusi NPOCTEUIINX
QITOPUTMOB C HCHOJB30BAHMEM BO3MOXKHOCTEH peJakTopa (HaxXxOKIEHHE MaKCHUMaJbHOIo
(MMHMMAJIBHOTO) 3JI€MEHTAa BEKTOpa M MAaTpPHUIIbl, HAXOXKJIEHUE CYMMBI JJIEMEHTOB BEKTOpa U
MaTpHIlbl, BBIUUCIEHHME MATPUYHBIX BbIpaXKEHUHN). PelieHre BBIYMCIUTENBHBIX 33734 C
ucnoinbszoBanueM tadmui. Pemenune CJIAY ¢ ucnonb3zoBaHueM 00paTHOW MaTPUIIBI.

1.5. EXCEL [Iloctpoenune rpadukoB U jauarpamM. PacderT (yHKIIMOHAJIBHBIX
3aBUCUMOCTEH W TOCTPOCHHE TpadUuecKuX H300paKEHUW C HMCIOJIB30BAaHUEM CTaHIAPTHBIX
¢ynkuunit EXCEL u macrepa ¢ynakuuii. [ToctpoeHne nmoBepxHocTelt ¢ HCIOIb30BaHUEM MacTepa
nuarpamm. [loctpoeHne nuHuK TpeHaa.

Pa3nea 2. AnropuT™Mbl M OCHOBBI IPOrpaMMupoBanns Ha si3bike MATLAB.

2.1. Anroputmsl, Tunsl anroputMmoB. IloHarue anroputma u ero cpoiicTBa. CriocoOsbl
3alMCH aNrOpUTMOB. MOZYJIBHBIN NPUHIMI IOCTPOEHMSI aIrOpUTMOB M mporpamm. llaker
koMrnbroTepHOr Marematukn MATLAB. XapakTepuCTHKH SI3bIKOB MPOTPaMMHUPOBAHUS.
OBoumonus U KiIaccu(UKAIMs S3bIKOB IPOTrpaMMHUPOBAHUS, UMIIEpAaTHUBHbIE, (DYHKIIMOHAIBHBIE,
JIOTUYECKHE, OOBEKTHO-OPUEHTUPOBaHHbIE, uX KoMmOuHanuu. [loHsaTus  TpaHcasAIMH,
KOMIIWISIIMK, UHTEPIpPETAlUU, UX pa3indusl. SI3bIKM NPOrpaMMHUPOBAHMS BBICOKOTO YpPOBHS.
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CTpyKTypHOE MpOTrpaMMHpOBaHHEe, €ro ocoOeHHocTH. (O030p MaKeTOB KOMITBIOTEPHOU
matematrku — Matlab, Mathcad, Mathematica.

2.2. Cpema MATLAB. OcHOBHbIE CTPYKTYpbl W MPUHUHUIIBI CTPYKTYPHOIO
IPOrpaMMUPOBAHUS, WIIKOCTpalusa. ba3oBble alropuTMUYECKHME KOHCTPYKLHHU (CIE€I0BaHUE,
BETBJICHHE, MOBTOPEHHE), WX peanu3anuu. Oneparopsl s3bika nporpammupoBanns MATLAB.
OcnoBubie pematenu (solvers) MATLAB s peanu3anuy BBIYMCIUTENBHBIX alTOPUTMOB.
bubnuoreka cranmaptHeix GyHknuii Size, length, numel, zero, ones, linspace, sum, abs, sin, cos,
exp, log, sqrt, num2str, disp, printf.

2.3. Tloctpoenue rpadukoB (GPyHKIIMHM OJHOW W JABYX NEpeMEHHBIX. M crmoab3oBaHuE
¢ynkuuii plot, subplot, polar, mesh, surf, polar, meshgrid, surf, contour, odopmuenue
rpa¢uKoB(3aroJ0BKH, MOAMKCH 110 OCSIM U TIp.).

2.4. Onepauuu HajJ MacCUBaMHU: BEKTOpPaMU M MAaTPULIAMU - CJIOKEHUE, YMHOXEHHE,
TpaHCIIOHUPOBaHKE, oOpareHue (inv), BEIMUCICHUE HOPMBI (norm), panra (rank) u onpenenuTes
matpuilsl (det ). AITOpUTMBI HAXOKACHUS MAKCUMAIBHOT0, MUHUMAJIBHOTO 3JIEMEHTa B MAaCCHBE,
AJITOPUTMBI COPTHPOBKH M MX peanm3anus (Hampumep, Selection Sort).

Paznesn 3. Yuciaennole Meroanl. Peanusanusi mpocreidlmx ajJrOpuTMOB B cpeje
MATLAB.

3.1. YucneHHsle METO/ABI, XapaKTEPUCTUKA U HUX OCOOCHHOCTU, MOHSITHE CXOAUMOCTH
MeTOJa. DJEMEHThl TEOPUH MOTPeUIHOCTeH, Kiaccu(HKaAIus MOTpelHoCcTed, aOCOoNMIOTHAS U
OTHOCHTEJIbHAS TOTPEIIHOCTD, MOHATHE (YHKIIUK HOPMBI. BBeIeHNE B CTAaTHCTUKY. AJTOPUTMBI
JUTSL CTATUCTHYECKON 00paboTKH HH(POpMAIMK (BBIUMCICHUE TOUCYHBIX U MHTEPBAIBHBIX OLIEHOK
pe3yapTaToB M3MepsiemMoil BenuuuHbl), ux peanusauuu B [IKM MATLAB. Hcnons3oBanue
dbyHkmi min, max, median, var, polyfit, polyval.

3.2. Ilpubnmmwxkenue ¢yakumid. MaTEprionsmus MHorowieHamu. KycoduHass HHTEPIIOISAIUS
(crmaitH). Onenka norpemHocTd. Oynkiuun MATLAB nns pabotel ¢ MHorowienamu polyld,
polyval, polyfit, polyder, polyint.

3.3. Boluncnenue onpeaeneHHbIX UHTETPAIOB, aJrOPUTMbl METO/IOB MPSIMOYTOJIbHUKOB,
Tpaneuuii 1 CUMIICOHA, OLIEHKa MOTPEIIHOCTH METOJ0B. Peanusanus airopuTMoB YMCIIEHHBIX
METO/I0B BEIUMCIIEHHS ONPEAEIEHHBIX NHTErpasioB B cpene MATLAB, npuMeHeHne cTaHIapTHBIX
¢byHkuuii trapz, quad, integral

3.4. UccnenoBanue (QpyHKUMU OJHOM NepeMeHHOW. PerieHune HeTMHEWHOro ypaBHEHHS
f(x)=0. Otnenenue KopHEHl. AJNTOPUTMBI YTOYHEHHUS KOPHsS (METOJ MOJIOBUHHOIO JEJIEHUS,
Herotona, npoctoif urepauuu). CpaBHUTENbHbIE XapaKTepUCTUKH. Peanu3aius airopuTMoB B
cpene MATLAB no 610Kk- cxemam | ¢ UCTIOJIB30BaHUEM pelaTeseit roots, fzero.

3.5. Hccnenoanune ¢(yHKuuM onHOW mnepemeHHOW. Ilowck »sKkcTpemMyma (QYyHKUIUHU
BorunicnuTenbHble aNrOpUTMbl HAXOXICHUS JIOKAIbHBIX U IVIOOATBHBIX 3KCTPEMYMOB (METOJ
JIeNIeHUs] OTpe3Ka IOMOoJaM, METOJ] 30JI0TOr0 CEYEeHHUs), UX Pealn3aluu Mo OJIOK- CXeMaM U C
ucnoibp3oBanueM peuiarens fminbnd B cpene MATLAB.

Pasnen 4. Komnblorepusblie cetu. ba3bl 1aHHBIX.

4.1. KomMnbloTepHbIE CETH: TONOJOTUU CETEeH, X XapaKTePUCTUKHU. TOMOJOTHHU CETEM:
3BE€3JHasl, IIMHHAsA, KojbleBas. CeTu 3aKpbITOrO THIA: JIOKAJIbHBIE U PACIPEICIICHHBIE CETH,
KopropatuBHble ceTH. [IporpaMMHO-TEXHHYECKOE oOOecreueHue: aapecaiusi, oleparroHHas
cucTeMa, aJamnTepsl, JApailBepbl, MPOTOKOIBI (0COOBIE S3BIKM, Ha KOTOPBIX OOMEHMBAIOTCS
uH(popMalrelt KoMIbIoTepsI B ceTu, Hanpumep, TCP, TCP/IP, UDP).

4.2. T'noGanbhbie cetn pasnuunoro macmraba (WAN —Wide Area Net, MS Network,
Internet). Bozmoxknoctu cetu Wutepner, Cucrema TenekoHdepeHIMl. DIEeKTpOHHAs IOYTa.
Joctyn K wuHPOpPMAaLMOHHBIM pecypcaM. 3amuTta uHPopmauuu. IlonsThe Oe3omacHoOCTH
KOMIIBIOTEPHON HH(OpMaLUU: HaJEKHOCTh KOMIIBIOTEPA, COXPAHHOCTh JAHHBIX, 3alIUTa OT
BHECEHUS WM3MEHEHMH HEYNOJHOMOYEHHBbIMU 50 IHMIIaMM, COXpAaHEHHE TailHbl NEPENUCKH B
AIIEKTPOHHOM CeTU ANITOPUTMBI 3alIUThl HHPOPMAIIMK: METO bl 3aIUThI, KOMIBIOTEPHBIE BUPYCHI
u O6opbba ¢ HUMH. MeTozpl peanu3alnuy 3alUThl WHGOPMALMK: MPOrpaMMHBIE, amlapaTHble,
OpraHU3alMOHHBIE.
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4.3. Uadopmanmonnsie cucteMbl. CHCTeMBl ympaBieHHs OaHKaMH W 0a3aMH JTaHHBIX.
Pensiunonnas monens aaHHbIX. CTpyKTypa 3alucH, METOABI JocTyna K uHpopmaunu. OOMeH
JIaHHBIMU ¢ Jpyrumu npuiioxeHussMa WINDOWS: TekcToBbIMU peakTopaMu U 3JE€KTPOHHBIMHU
TabJIMLAMU.

4.4. Penauumonnas 0a3a ganHeix ACCESS. I'maBHOe OKHO, MEHIO KOMAaHJ, IIaHENIb
MHCTpyMeHTOB. CO3/1aHHE U OTKPBITHE 0a3bl JaHHBIX. BBOJ 1 pejakTUpOBaHUE TaHHBIX B PEXKUME
TaObJMLBl W peXUMe KOHCTpykTopa. @dopmupoBaHue 3ampocoB. 3ampockl MPOCThIE U
MHOTOTabJIMYHBIE, 3a1IPOCHI ¢ yciaoBUsAMHU. Co3/1anne oT4eToB U GpopM. TexHomorus peaau3anuu
npoctermux 3aaa4d cpeacrsamu CYBJ[ ACCESS.

2 cemectp — [IpodunabHoe nporpaMmMHoe obecriedeHne sl pelieHus 3a1a4
npodeccuoHaIbLHOM eI TeJIbHOCTH

Pa3nea 5. IIKM Python 1 0co6eHHOCTH ero peaju3anMu AJsl pelIeHUus] pacdeTHbIX
3a/1a4 B XMMHHU U XUMHUYeCKOH TeXHOJIOTHH.

5.1. OObBEeKTHO-OpPUEHTHPOBAHHBIA  s3BbIK  IporpammupoBanus  Python:  00630p.
Oco0EHHOCTH M CBOMCTBAa 00BEKTHO-OpHUeHTHpOBaHHOTO nporpammupoBanus (OOII). Co3znanue
Y HCIoJIb30BaHue nuctpudyTuBa Anaconda. Madpactpykrypst Spyder, Jupiter, cTpykTypa si3bIKa.
OcHOBHBIE CTPYKTYPBI JaHHBIX (CIIUCOK KOPTEK, OOBEKTHI) U ONEPALUU HAZ HUMH. AJITOPUTMBIL.
OcHOBHBIE ANTOPUTMHUYECKUE KOHCTPYKIMHU (CII€J0BAHNE, BETBICHUE, LIMKJIIbI) U UX pealu3anusl
B Python.

5.2. Beeznenue B mporpaMMupoBanue Ha s3bike Python. CTpykTypa mporpaMMel, OTCTYIIH,
MOJIyJId, ONepaTopbl, (GYHKUMU (MMEHOBaHHBIE U aHOHHUMHBIE), ocoOeHHOCTH. CTaHIApPTHBIE U
HecTannaptable GyHkuun Python (oOmiero HasHaueHUs, MaTeMaTHYecKue, 0OpabOTKa CTPOK,
BBO/I/BBIBO/T).

5.3. Pa3paboTka anropuTMOB, TIPOTpaMMHUpPOBAaHUE M OTJIaJaKa mporpamMMm Ha Python (B
cpene Spyder). Ynpasmistouiue koncrpykuuu if, for, while.

5.4 O630p MpeaMEeTHO-OPHUCHTUPOBAHHON OMOIMOTeKH Moayaeit Python mns Hay4HBIX U
WHXCHEPHBIX BBIYMCIeHUN SciPy (Momynu scipy u numpy, a Takxke matplotlib), cpaBaenue c
MATLAB. OcHoBHas cTpyKTypa JaHHbIXx NumPy i1 BEKTOpHBIX U MAaTPUYHBIX BBIUMCIECHUN
ndarray. OcoO€HHOCTH BBIIIOJHEHHUS JEHCTBMH HajJ MaTpuIaMu (CIIOKE€HHE, BBIYUTAHHE,
yYMHOXeHHe, oOpateHue) Ha a3pike Python. MHdopmannonnbsle MaTpuuHble QyHKIMM (HOpMA,
omnpenenurens, padr). Meroasl ndarray — T, copy, shape, size, ndim u ap., HHIEKCUpOBaHHE,
MaTpUYHOE MPOU3BEACHUE U PYHKITMU MOyt numpy len, shape, zeros, eye, dot, isclose, linspace,
gradient, linalg.det.

5.5 Tloctpoenue rpadukoB B Python ¢ ucnons3oBanuem mosyns matplotlib. @yakumun
moxayns matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. Ycranoeka
apaMeTpoB U aHHOTHPOBAHUE I'Pa(UKOB.

Pa3zgesa 6. Meroabl BhIYMCAUTENbHONH MaTeMaTHKH. OCHOBHBIC 3TAanbl peLICHHUS
3aga4 Ha DBM. Pemienne cucrem juHeiiHbIX ajnreopandeckux ypasaenuii (CJIAY).

6.1. IIpsiMble ¥ NTEPALIMOHHBIE YMCIEHHBIE METObI. DJIEMEHTHl TEOPUH MOTPEIIHOCTEM.
[Tonsitue HOpMBI. OCOOEHHOCTH MAIIMHHOW apudmeTuku (KpaTkuil moBTop). OcoOeHHOCTH
BBITIOJIHEHUS ACUCTBUIM HaJ MaTpulaMH (CI0KEHUE, BRIYUTAHUE, YMHOXKEHHE, oOpalleHne) Ha
a3bike Python, nudopmanronssie MaTpuyHble GYHKIUU (HOpMa, OTIPEAETUTEINb, PaHT).

6.2. Pemenue cucteMm nMHEWHBIX anreOpamdeckux ypaBHeHui (CJIAY). ITocraHoBka
3agaun. [lorpemHoctu. MeToapl ¢ HCMOIB30BaHUEM OOpAaTHOW MaTpHUIIBI U METOJ MPOCTHIX
utepanuii. Pemenne CJIAY B Python ¢ ucnons3oBanuem moaysei numpy.linalg u scipy.linalg. u
dynximii det, rank, inv, cond, norm, solve.

6.3. O630p MmetonoB pemienuss CJIAY. BpruucnurenbHas yCTOWYHMBOCTb, CXOAMMOCTH
MeT010B. OOYCIIOBJIEHHOCTh CHCTEMBI IMHEWHBIX anreOpandeckux ypaBHennit (CJIAY) u uncio
00YCIIOBIEHHOCTH.

Pazgen 7. O0pabdoTka pe3yjbTAaTOB HU3MepeHHMs] OAHON BeJu4uHbl. [IpudiankeHue
(GYyHKIMM MHOrOYWIeHAMH C OJHOM He3aBHCHMONl mepeMeHHOH. Pemenue cucrem
HeJIMHelHbIX ypaBHeHuil (CHY) 4nc/ieHHBIMM MeTOJaMHU.
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7.1. OGpaboTKa SKCIEPUMEHTAIBHBIX JaHHBIX. TOYEYHBIE M WUHTEPBAJIBLHBIC OIICHKH.
Oynkiun Python. Onpenenenue kputepus CThioneHTa

7.2. Tlpubmmwxkenue QyHKIuA. MeToabl HWHTEPHOISANMA 3aBUCUMOCTEH C OIHOM
HE3aBUCHMOI mepeMeHHOoN. MHTeprnonsuonHbiii MHOTOWIeH Jlarpanxka, peanuszanus B Python.

7.3. Ilpubmmwxenue QyHKIuA. MeToapl anmpoKCUMAIllUM 3aBUCUMOCTEH C OIHOM
He3aBUCHMOI nepeMeHHOi. Metox HanMmenbmx kBajaparoB (MHK). Mcnonb3oBanue ¢yHKuui
Python nmns  ammpokcumarmuum  uw MHK  scipy.polyfit, scipy.optimize.least squares,
scipy.optimize.lsq_linear.

7.4. AnropuTMBI METOIa TPOCTOM UTEpanuu U MeToja HeroToHa - Padcona nist pemenus
CHY. CxopocTh CXOUMOCTH, OLIEHKU TOrpelHocTy. Peann3anus metonos B Python.

7.5. Metoauka WCHIOJAB30BaHMS pelIaTee B MoOJyJe scipy.optimize, GyHKIHH
root_scalar, root.

Pasnen 8. Pemienue 3a1a4y MHOroOMepHO# ONTHMM3AIMU YMCJIEHHBIMH METOJAMH.
AHanu3 u peuienne auddepeHINANBHBIX YPABHEHH YUCJIEHHBIMH METOIaMHU.

8.1. Knaccudukanus 3agad ¥ METOJIOB ONTUMHU3aLUMU. MeToa TpaJMeHTHOTO CITyCKa.
Merton neopmMupyemMoro MHOTOrpaHHuKa. Peanm3anust metonoB B Python.

8.2. Berpoennsie Metonibl SciPy. BriGop pemarens B moayne scipy.optimize Berpoennbie
metoabl SciPy, pyHkuu minimize scalar, minimize.

8.3. AnropuT™mbl METOJIOB perieHus AuddepeHunanbHbIX ypaBHeHHH. MeTonbl Ditnepa u
ero moaudukanuu. Peanusamus meronoB B Python. Beibop pemarens B Moaysne scipy.integrate,
dbynkum solve ivp, solve bvp.

4. O0beM AUCHMILVIMHBI M BUIbI Y4eOHOH padoThl

Cemectp
Bceero
Bt yuc6Hoi paGoTs! 1 cemectp 2 ceMecTp
3E Axkan. 3E Axan. 3E Axkan.

q. q. q.
OO0mas TPy10eMKOCTh THCIUILIHHBI | 6 216 4 144 2 72
KonrakTHasi paboTa — ayAuTOpPHBIE 3,78 136 2.36 85 1,42 51
3aHATHS:
B TOM 4HCIIe B (hopMe MPAKTHIECKON 1 36 0.5 18 05 18
MTOJITOTOBKH
Jlexumnm (JI) 0,47 17 0,47 17 - -
[Tpaktuueckue 3ansatus (I113) 1,42 51 0,94 34 0,47 17
B TOM 4HCJIe B (hOpME TPAKTUICCKON 05 18 0.25 9 0,25 9
MIOATOTOBKH
Jlaboparopubie paboTs (JIP) 1,89 68 0,94 34 0,94 34
B TOM 4HCIIe B (hopMe MPAKTHIECKON 0.5 18 0,25 9 0,25 9
MTOJITOTOBKH
CamocrositesbHas padora (CP) 1,22 44 0,64 23 0,58 21

ITepepaboTka yaeOHOTO MaTepuaa 0,06 2 0,06 2 - -

HOI[FOTOBKa K IPpaKTHYCCKHUM

0,17 6 0,06 2 0,11 4
3aHATUSM

[ToaroroBka k 1a6OpaTOpHBIM 0,31 11 0,06 5 0,25 9

paboram

[ToaroTOBKA K 9K3aMEHY 0,36 13 0,36 13 - -
[ToaroroBka K MpOMEXYTOUHOMY 017 5 0,06 9 0.11 4
KOHTPOJIIO

KoHTakTHas camocTosiTellbHas paboTa 0,2 - 0,2
Jlpyrue BUJbI CAMOCTOSITENIbHON 0,17 5.8 0,06 9 0,11 3.8
paboThI

Buabl KOHTpOJIs
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JK3aMeH 1 36 1 36 - -
KoHTtakTHas camocTosTenbpHas pabora 0,4 0,4 -
CaMocTOsTEeIbHO U3YUYCHHE Pa3/IeNIOB 1 35,6 1 356 - i
JUCIUILIMHBI
Buj nTOroBoro KOHTpoOJIs: JK3aMeH 3auer
Beero Cemectp
B yueGHoi paGoTs! 1 cemectp 2 cemecTp
3E Axag. 3E Actp. 3F Actp.
q, q, q.

OO01asi TPY10€eMKOCTh M CHUTIITHHBI 6 162 4 108 2 54

KonTakTHas padora — ayIMTOpHbIE 378 | 102 236 | 6375 | 142 | 3825

3AHATHA:

B TOM 4HCIIe B (hOpME MPAKTUICCKON

S — 1 27 0,5 13,5 0,5 13,5
Jlexruu (JI) 0,47 | 12,75 0,47 12,75 - -
[Tpaktuueckue 3ausarus (113) 1,42 | 38,25 0,94 25,5 0,47 | 12,75
B TOM 4HCJIe B (hOpMe IPAKTUIECCKON

S 0,5 13,5 0,25 6,75 0,25 6,75
JlabopaTopHbie paboTsl (JIP) 1,89 51 0,94 25,5 0,94 25,5
B TOM 4HCJIe B (hOpME TPAKTUICCKON 05 135 025 6.75 0.25 6.75
OATOTOBKH ! ' ! ' ' '

CamocrosiTesibnas padora (CP) 1,22 33 0,64 17,25 | 0,58 | 15,75
ITepepaboTka yueOHOr0 MaTepuaia 0,06 15 0,06 15 -

IToaroroBka K IMPaKTHICCKUM
3aHATUAM

0,17 4,5 0,06 1,5 0,11 3

[ToaroroBka k 1a6OpaTOpPHBIM 031 | 825 0,06 15 025 | 675

paboTam

[ToaroroBka K 3K3aMeHy 0,36 9,75 0,36 9,75 - -
[ToaroroBka K MPOMEKYTOUYHOMY 0,17 45 0,06 15 0.11 3
KOHTPOJIIO

KonTakTHas camocTosiTenbHas paboTa 0,15 - 0,15
Jlpyrue BUIBI CAMOCTOSITEIIEHON 0,17 4,35 0,06 15 0,11 2.85
paboThI

Buabl KOHTpOJIS

9K3aMeH 1 27 1 27 - -
KoHnTakTHas camocTosiTellbHas paboTa 0,3 0,3 -
CaMocCTOsTEIFHO U3YUYCHHE Pa3/IeNIOB 1 26.7 1 26.7 - i
JUCLUILINHBI

Buj nTOroBOro KOHTpoJIA: JK3aMeH 3auer

5.2 lucuunjuHbl 4acTH, (POPMUPYEMO YUACTHUKAMH 00pa30BaTeIbHbIX OTHOIIEHHU
(o0s13aTe/IbHbIC BADHATHBHBIE TUCIHHILIMHBI)

AHHOTanuA padoyeil NPOrpaMMbpl JUCHUIIMHBI
«JIabopaTopHbBIi MPAKTHUKYM 10 OPraHUYeCKOH XUMUMN»

1 Heap AuCHMIUIMHBI — IPUOOPETEHNE CTYACHTAMHU OCHOBHBIX 3HAHUW U HAaBBIKOB JUIS
OCYIIECTBIICHUSI CUHTE3a OPraHUYECKUX BELICCTB.

2 B pe3yJbTaTe H3y4YeHUs] AUCHMILIMHBI 00y4ar0HiiCs OJIKEH:

Obnadamye cleAyOMUMU KOMIIETCHIIUAMHU ¥ UHAUKATOPAMH UX TOCTH)KEHUS:
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VK-1.1; YK-1.4; YK-15.
3name:
— TeXHUKY 0€30IaCHOCTH B JJA0OPATOPUHU OPTaHUYCCKON XUMUH;

— IIPUHIUIIBI 0€e3011aCHOTIO O6paHIeHI/I${ C OpraHNM4€CKUMHU COCAUHCHUAMMU,
— MCTOJbI U BUJBI XpOMaTOl"pa(bI/II/I JJIs1 OIIPEACIICHHS COCTaBa peaKHHOHHOﬁ CMECH,

— TCOPCTUYUECCKHUE OCHOBBI crmoco0oB BBIACJICHUS, OYUCTKH H I/I,Z[eHTI/I(bI/IKaI_II/II/I
OpTraHU4YC€CKUX BEIICCTB,

— OKCIICPUMCHTAJIBHBIC MCTOABI ITPOBEACHHA OPraHMYCCKUX peaKuHﬁ, MMPOTCKAOIMMUX I10
Ppa3iIuYHbIM MCXaHU3MaM,

— OCHOBHBIC OOIIME METOAWKHA B3aUMHOW TpaHc(opMaIluu KIACCOB OPTraHMYECKHX
COCIMHEHUN.

Yuemn:
— IIPUMEHATh TEOPETUYECKUE 3HAHUS M SKCIEPUMEHTAJIbHBIE METOJbl HMCCIEAOBAHUS
OpraHUYECKON XMMUH NPU PEIICHUH MpodeCcCUOHATBHBIX 3a/1a4;

— chopMyIupoBaTh MpodJieMy U 0O0OCHOBATh BHIOOP MPUOOPOB U IKCIEPUMEHTATBHBIX
MCTOJOB UCCIICAOBAHUA, ITIOCTABUTH LCJINU U 3aJa4Yi U HAMCTUTD IYTHU UX NOCTHIKCHU A,

— CUHTC3UPOBAThL COCANMHCHUA 110 HpGI{JIO)KGHHOfI MCTOIHKCE,

— IPOBECTH BBIJICIICHUE U OYUCTKY CUHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUYECKUX
3HAHUH 110 OPTraHUYECKOU XUMUU;

- BI)I6I/IpaTI) paHHOHaJIbHBIﬁ cII0co0 BBIACJIICHUA U OUUCTKHU OPTraHU4Y€CKOIro COCANHCHU S,

— TIPEJICTABIIATH JAaHHBIC JTAOOPATOPHOTO MCCIICIOBAHUS B BHJIE TPAMOTHO O(DOPMIICHHBIX
METOJIHK;

— IIPOBOJUTh AaHAIW3 W KPUTHYECKU OIEHUBATH TMOJYYEHHBIE HKCIIEPUMEHTAIbHBIE
JaHHbIE, 0000IIaTh U JeslaTh 000CHOBAHHBIE BBHIBOBI HA 0a3e MPOBEAEHHBIX OMBITOB;

— BBIOpATh C1IOCO0 UJIEHTU(PUKALUN OPTaHUYECKOTO COEAMHEHHUS.

Braoems:
— KOMILJIEKCOM COBPEMEHHBIX 3KCIIEPUMEHTAIBHBIX METOJI0B OPTaHUYECKOW XUMHUU JISI
pelieHus KOHKPETHBIX UCCIIeI0OBATENIbCKUX 33/1aY;

— OKCIICPUMCHTAJIBHBIMH METOAaMU MIPOBCACHUA OPraHUICCKUX CUHTC30B.
— OCHOBHBIMHU MCTOJaMH I/IJICHTI/I(I)I/IKEU_II/II/I OpraHn4YCCKUX COE€IUHEHUI
— IpueMamMu O6pa60TKI/I " BBIJACJICHUS CUHTC3UPOBAHHBIX BCIICCTB;

— 3HAaHUAMH  OCHOBHBLIX 3aKOHOB opraHqucxoﬁ XUMHUU  OJIA CO,[[Gp)KElTCJ'ILHOﬁ
HHTEPNPETALNHA MOJTYYCHHBIX OKCIICPUMCHTAJIBHBIX PE3YJIbTATOB.

3 Kparkoe coaep:kanue JUCHUNIMHBI
Pazoen 1. «IIpasuna u memoouvl pabomul 6 1a6OPAMOPUU OP2AHULECKOU XUMUUY
1.1 IIpaBuna GezomacHoO pabOTHI B 1a0OPATOPUN OPraHUUECKOW XUMUHU

besomnacHble mpuemsl U npaBuia padoTkl B 1a00paTopun OpraHMYecKOl XUMHUU.
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1.2 Metonpl pabOThI B Ta0OPATOPUH OPTAaHUIECKON XUMUH

O6mue wmetoasl paboTel B Jaboparopuw OpraHuveckold xumuu. HarpeBanue.
Oxnaxnenue. [lepemenuBanue.
1.3 JIabopaTopHas mocya, 000opyI0BaHUE U TPHUOOPHI

[Tocyna, nanbonee yacto nmpumensemMas B jaboparopuu. [Ipubopsl nis omnpeseneHus
Temreparypsl mwiasieHus. Becol. Tepmomerp. PoTopHslil ucniapurens. Pedpakromerp.

Pazoen 2. «Memoowst uoenmuguxayuu, O4UCmKU U 8blOe1IeHUSL OP2AHULECKUX COCOUHEHULLY

1.1 Xpomatorpadus

Wnentudukanuss  OpraHMYEeCKHMX  BEIIECTB  MOCPEACTBOM  Pa3jIMYHBIX  BHUJOB
xpomarorpadpuu (TCX, xpomarorpadus Ha Oymare, HoHOOOMeHHast Xxpomarorpadus, BOXKX).
[Tpumenenne TCX mis uneHTUPUKAUA OPTaHUISCKUX COCTUHEHUM. AJCOPOCHTHI U DIIFOCHTHI,
ucnonszyembie B TCX. Bribop smtoenta. OOHapyxkeHue BemecTB. OOHapyXEHHE BEIECTB.
Koaddumuent ynepxxuanus. Koadurment pacnpenenenus. Pabora ¢ kammuispamu.

1.2 Metoapl OYUCTKH KHUJIKHUX BemniecTB. [leperonka

OKcTpakuus, [Uisl U3BJICYEHHUs (BBLAEICHUS) OPraHUYECKOrO BEIIECTBA M3 BOJBI.
OKCTpakuysi ¢ IOMOILBIO JACIUTEIBHON BOPOHKM. BBICyIIMBaHME SKCTPaKTOB OCYLIMTEIEM.
[Teperonka. Bunsl nmeperonku (¢ppakunoHHa, BAKYyMHas, IEPETOHKA C TApOM, TIpu atMochepHOM
nasiieHun). BeicymmBanue kuakocreil. Ocymmrenu. OnpeneneHue TeMnepaTypbl KUIEHHUS U
koo dunmenta npenomienus. OpakuonHas neperonka. Pabora ¢ punbpTpoBanbHO Oymaroiu.
OTronka pacTBOpUTEII.

1.3 MeTozp! OYHCTKH TBEPABIX BemecTB. [lepekpucrammsanus

Mertobl OUMCTKH TBEpBIX BelecTB. Bo3ronka (cyonumanus). TemnepaTypa BO3TOHKH U
TeMIeparypa IJIaBiIeHUs], BO3TOHstoLIerocs Beuiecta. [Ipubop s Bosronku. Ilepeocaxknenue.
[Tepexpucramnuzanus. Otansl nepekpuctaumzanun. [lonbop pactBopurens. HacwlmeHHbIN
pactBop. l'opsuee ¢unbTpoBanue, BakyymHas ¢GuibTpanus. OrmpenesneHne TeMmIepaTypsl
iaBieHus. TemnepaTypa MaBaeHUs CMEIaHHON MPOOHI.

Pazoen 3. «Cunmes opeanuueckux coeoOuneHuil»

3.1 CuHre3sl

Henn wm 3amauM 3KCHEpUMEHTa B OPraHUYECKOM CHHTe3e. TeopeTHuecKkne OCHOBBI
nporecca. BpiGop ycnoBuit peakuuu. Pacuer cuHTeza. OOmme mnpaBuia MOATOTOBKU U
npoBeJeHUs cuHTe3a. TexHuka Oe3onacHoctu. Ilpubop ansg nposenenus cunresa. [Iposenenue
onbiTa. KoHTpons 3a XxomoM peakuuu. BelieneHue, ouncTka W aHanu3 npoaykra. CHHTE3BI
BEIIECTB PA3JIMYHBIX KJIACCOB OpPraHMYECKUX coelnHeHuH. [IpoBeneHne sKcrnepuMeHTalIbHbIX
METOJIOB MCCIIE0BAHUS PEAKIUI.

[IpoBeneHue peakuuii, IPOTEKAOIIUX 110 MEXaHU3MAaM:

- HyKJIEO(UIILHOTO 3aMEeIlIEHHs] — CHHTE3 TalOr€HAJIKaHOB,;

- HYKJICO(QHUJIBHOTO MPHUCOEAUHEHUS — CHUHTE3 CIOXHBIX 3(UPOB KapOOHOBBIX KHCIIOT,
aMHJI0B KapOOHOBBIX KHUCJIOT, a30TCOAEPIKAIIMX allbJAE€THIOB U KETOHOB,;

- 9IEeKTPOGUIBHOIO 3aMEIIEHHs] B apOMaTHYECKOM psIy — pPEaKIUH HUTPOBAHUS,
OpoMupoOBaHus, CyIb(OUPOBAHMUS;

- peakuuii AMa30TUPOBAHUS U A30COUYETAHMUS;

- peakuui OKHCIEeHHs (CHHTE3 aleToHa, 1,4-0eH30XWHOHA, OCH30WHOW KHCIOTHI) U
BOCCTAHOBJICHHS.

4 O0beM yueOHO# JUCUUIJIMHBI.

. O0BLeM TUCHUILTAHBI
Buj yue6Hoii padoThl men

3E Akan. 4. | Actp.u.
O01mas Tpy10eMKOCTb 1Y CHUINITHHBI 5 180 135
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KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 1,78 64 48

JlabopaTtopusie padoTs (JIP) 1,78 64 48
CamocrosiTesibHas padora 3,22 116 87
KoHTakTHas camocTosTeNbHas paboTa 392 0,2 0,15
CamocTosTenpbHOe U3YYECHUE PA3/IesIOB TUCIUILUIMHEI ' 115,8 86,85
Bua uToroBoro KOHTpoJIf: 3auér

AHHOTaN U padoyeil MPOrpaMMspl AUCHUILIMHBI
«IIpoekTHpPOBaHME MPOLECCOB U ANMIMAPATOB XUMHUYECKOH TEXHOJIOTHI»

1. e JMCHMIIMHBI - CYLIECTBEHHO PACLIMPUTh, CUCTEMAaTU3UPOBATh U UCIOJIb30BATh
Ha TPAKTUKE 3HAHUM OCHOB THIPABIMYECKUX, TEIJIOBBIX M MAaCCOOOMEHHBIX IPOIECCOB
XUMHYECKOH  TEXHOJIOTMM,  IO3BOJIIIOLIMX  BBIIYCKHMKaM  OCYHIECTBIATh  HAy4HO-
MCCJIEIOBATEIbCKYIO U IPAKTUUECKYIO padOTy Ha MPEANPUATHSAX.

2. B pe3yjbTare u3yyeHusi JUCHUIJIMHBI 00YYAKOIIHIACSI TOJI/KEH:

OO6nagarh CIEAYIOUIMMH YHUBEPCAJIBHBIMM KOMIIETEHUUSMU U HWHAUKATOPAMU HX
JOCTHO)KEHUS:

VYK-2.1; YK-2.2; YK-2.3; YK-2.5; YK-2.6; YK-2.7; YK-2.8; YK-2.10; YK-4.2.

Obnanath ciaenyrmUMH MPO(HEeCCHOHAIBHBIMA KOMIIETCHIUSAMU M WHAMKATOPAMH HX
JOCTH)KEHUS:

IK-1.1.
3nams'

- METO/Ibl pacyeTa TeIIo- U MacCCOOOMEHHBIX aIaparos;

- OCHOBHbIE NPUHIIMIIBI OPIaHU3ALUHU IIPOLIECCOB XUMUYECKOM TeXHOJIOTUY;

- TUIIOBBIE MTPOLIECCHl XUMUYECKON TEXHOIOIMH, COOTBETCTBYIOLIUE aIlllapaTbl U METOAbI
UX pacyera;

- METO/Ibl COCTaBJIEHUsI TEXHOJOTHYECKUX CXEM C HAHECEHHWEM BCEX aIllaparoB.

Ymemun:

- COCTaBJIATh MaTepHaIbHbIE U TEIUIOBBIE OAaHCHI AJISi CHCTEM ra3->KUKOCTh;

- paccuuThIBaTh NMapaMeTphl TEIIO- 1 MACCOOOMEHHOT0 000PY0OBAHUS U HACOCOB;

- MoI0MpaTh CTaHIapPTHOE 00OPYOBAaHUE, UCIIOIB3YEMOE B XMMUYECKOH
MPOMBIIIIIEHHOCTH.

Bnaoemo

- METOJI0JIOTHEN pacueTa OCHOBHBIX TAPAMETPOB THIPOMEXaHUUECKUX, TEIUIOBBIX U
MacCOOOMEHHBIX MPOIIECCOB;

- OCHOBAMH MPaBMJIBHOTO NIOJI00pa TEIJI0 U MaCCOOOMEHHOT0 000pYI0BaHUS;

- METOAAMHU COCTABJICHUS TEXHOJIIOTMYECKHUX CXEeM M TIpaduyeckoro M300pakeHus
OCHOBHOT'O 000pYy10BaHMUSI.
3. Kparkoe cogep:kanue JUCHHUIINHBI.

Beegenne. ®u3nKo-XMMHUYECKHE OCHOBBI 1 OCOOEHHOCTH YCJIOBH MTPOBEIEHUS MpoIiecca
paszieneHus KUJIKUX TOMOTeHHBIX cMecell pekThdukanueil. Onucanue NpUHLIUIHAIBLHON CXEMBbI
pPEeKTU(UKAIIMOHHONW YCTAaHOBKH HENpephIBHOTO JeicTBUsA. CpaBHEHUE W 00JaCTH NMPUMEHEHUs
Haca/I04YHbIX U TapenbyuaThIX KOJOHH. [locTpoeHne paBHOBECHOMN JTMHUM HA OCHOBE IOJYyYEHHBIX
VMHAUBUAYaJIbHBIX 3aJJaHUI.

Pa3nea 1. Pacuér pekTH(PMKAIMOHHOI KOJOHHBI.

1.1. Pacuér Hacago4Hoii pekTH(PUKALMOHHON KOJOHHBI HeNPepPbIBHOI'O /1eiiCTBUA
(nJ1st TpEX pa3MepoB HACAIKH).

MarepuanbHbIil Oajlanc KOJOHHBI. Pacuét MuHUMaIsHOTO 1 pabodero (pierMoBOro ynca.
[Toctpoenue pabouux nuHuil. Pacu€r ckopocTu mapoB M AMaMeTpa KoOJOHHBL OmnpeneneHue
BBICOTHI HACaAKU M0 MOAN(UIIMPOBAHHOMY YpaBHEHHUIO Maccooriepenadyn. OmnpeneneHue oo1ero
qucia U BBICOTHI €IMHULL IEpeHOca. Pacd€T ruipaBIMuecKoro COnpoTUBIIEHUS HACAIKH.

1.2. Pacuér TapenbuaToii peKTH(UKANMOHHOI KOJTOHHBI HEMPEPHIBHOIO 1€ CTBHS.
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[IpenBaputenbHblii  BBIOOP Tapenok. MartepuanbHblii 0OamaHc KOJIOHHBI. Pacuér
MHUHHMAaJIBHOTO U pabodero ¢aermoBoro yucia. Pacuer ckopocTu mapoB U JuaMeTpa KOJOHHBI.
[Toctpoenue pabouux nuHUM. OmpeneraeHre BBICOTHI CBETJIONO CJIOS JKMIKOCTH Ha Tapeike U
napocoiep:kanus 6apooTaxxHoro ciosi. Pacuér koadpuipenToB Maccoornepeauu, 00IIero ynucia
eauHuIl iepeHoca, a¢pdexruBHocTH 110 Mapdpu. Pacuér BricoThl KoIOHHBI Ha ocHOBe KIIJI mo
Mbdpdpu ¢ mocTpoeHHEM KHUHETHYECKOW IWHHMU. Pacdér TuApaBIMYeCKOro COMPOTHUBIICHUS
KOJIOHHBI.

1.3. CpaBHeHHMe [JaHHBIX pacyeTa HACAJ04YHOH M TapebYaTOil KOJIOHH.
ComnocraBiieHHe JAaHHBIX, MOJYYEHHBIX MO MPOrpaMMaM KOMIBIOTEPHBIX M PYYHBIX
pac4éroB. BbI0Op KOJTOHHBI.

Pa3zneua 2. Pacuér u BbIOOP TEN1000MEeHHUKOB.

Pacuér u BBIOOp TETNIOOOMEHHMKOB MO OOIIEH CXeMe: -pacueT TEeIUIOBOW HArpy3KH; -
ompejiefiecHue TEIUIOBOTO peXuMa M CpeJHEell MABIKYIIEH CHibl; - MNpHOJIMKEHHAs OICHKa
K03 PHUIHMEHTOB TEII00TIauH, K03 (uIineHTa Ternonepeaadu, moBepXHocTu Fop; - BEIOOp THIIA
U HOPMAJIM30BAHHOTO BapHaHTa KOHCTPYKLUHU; -ONpeiesieHue MapaMeTpoB KOHCTPYKLUU
(HampuMep, TSt KOXKYXOTPYyOHOTO TEIUIOOOMEHHHKA: YMCIIa TPYO U YKciia X0I0B, TuameTpa Tpyo,
IUaMeTpa KOXKyXa, IIOBEPXHOCTH TEIIOOOMEHHUKAa Fuopw ¥ JAp.); - COMOCTaBJICHHE
OpUEHTUPOBOUHOU Fop M Fuopw; - COMOCTaBICHHE MAHHBIX, IMOJYYEHHBIX IO MpPOrpamMMaM
KOMITBIOTEPHBIX U PYYHBIX pacyeTOB; -THAPABINUECKHI pacyeT; - BBIOOP ONTHUMAaLHOTO BapHaHTa
TEMI1000MEHHUKA.

2.1. Pacu€t koxxyxoTpyOUuaTOro ucrnapuress.

2.2. Pacuét konzencaTopa (KoKyXoTpyOuaToro WM IIIACTHHYATOTO).

2.3. Pacuét nogorpeBarens (KOKyX0oTpyO4yaToro WiH IIaCTHHYATOTO).

2.4. Pacuér XONOMMILHUKOB JHUCTUJUIATA U KyOOBOTO OCTaTKa (KOKYXOTPYyOUaThIX HITU
MJIACTUHYATHIX).

Pa3nea 3. 'mapoaunamuyeckue pac4érnl.

3.1 Pacuét rupaBIu4eckoro CONpoOTUBICHUS TPYOOIIPOBOIOB

3.2. PacuéT onTUMaIbHBIX JHAMETPOB TPYOOIIPOBOIOB

3.3. Pacuér u moxbop HacocoB

Pasnen 4. 'padpuueckoe opopmirenne.

Texnomoruueckass cxema. PekTudukanmoHHas KOJIOHHA OMNPEAENECHHOTO0 THMA C
n300pakeHNeM JeTaneld KOHTaKTHBIX 3JIEMEHTOB, PACCUMTAHHBIX B pasene 1.

4. O0beM yueOHOH THCHHUILINHBI.

O0beM TMCUMTILTHHBI
Bup yueOHoii padoThI Axan. | Acrp.
3E
4, 4.

O0masi Tpy10eMKOCTh AU CIUNJINHbBI 2 72 54
KonTrakTHasi padoTa — ayAUTOPHbIE 3aHATHS: 0,44 16 12
[TpakTnueckue 3austus (I113) 0,44 16 12
CamocrosiTesibHas padoTa 1,56 56 42
KonTakTHas camocTosTenpHas padoTa 0,4 0,3

1,56
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICJIOB TUCIIUIIIINHBI 55,6 41,7
Buja UTOroBOro KOHTpPOJIS: 3ayer ¢ oLEeHKOIi

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIIIMHBI
«MHCcTpyMEHTA/IbHBIE METOAbl XHMHUYECKOI0 AHAJIN3A B OXPaHe OKPYKaIollel cpelbl U
PAlMOHAJIBLHOM MCI0Jb30BAHUU NIPHPOAHBIX PECypPCOB»

1 I_le.m, JAUCHUMIIJIMHBI — HpI/I06peTCHI/IC O6y‘-IaIOH_[I/IMI/ICSI 3HAaHUM ¥ KOMIIETCHIHI IIO0
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OCHOBHBIM TPYIIaM HWHCTPYMEHTAIbHBIX ((PU3UKO-XUMHUUECKHX U (PU3WYECKHX) METOJIOB
xumuyeckoro aHanmsa (MMXA), nauOonee IMPOKO MPUMEHSEMBIX B IPOMBIIIJICHHOCTH WU
HCCIIeIOBATENBCKOM paboTe.

2 B pe3yabTaTe H3yYeHHUs JUCHUILUIMHBI 00yYAIOIIUIICH T0JIKEH:

Obnadamys CleAyOMUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX JTOCTH)KECHUS:
[1K-2.1; T1K-2.2; TIK-2.3

3namo:
— TeopeTuYecKue OCHOBBI MeTOZ0B IMXA;
- mpo1ecchl POPMUPOBAHUS AHATTUTHICCKOTO CUTHANIA B pasnuuHbix UMXA;
— paccMOTpPEHUE IPUHIIUIIOB U3MEPEHHI B CTAaHAAPTHBIX MPUOOpax;
— ocHOBBI MeTposioruu UMXA B cootBercTBUHU ¢ pekomeHaauusmu MHOITAK;
Ymemy:

— MPUMEHATh NPUOOpPETEHHbIE MPAKTUUYECKHE HAaBBIKU B IMPOQecCHOHANIBHON
JeATEeTbHOCTH JIJIS PEIICHUS] KOHKPETHBIX aHATUTUYCCKUX 3a]1a4;

— MPOBOJUTH OOOCHOBAaHHBIA BBIOOp METOJAa aHaaW3a C Y4eToM LeJiell u
0COOEHHOCTEH TaHHOM MPaKTUYECKON 3a1auH;

— MPOBOJIUTH pacYEThl HA OCHOBE NMPOBEICHHBIX UCCIICIOBAHMIA;

— MPOBOJUTH  METPOJOTUYECKYIO  OIIEHKY PE3yJbTaTOB  KOJUYECTBEHHOI'O
XUMHUYECKOT0 aHalln3a
Braoemy:

— OCHOBAaMH  METPOJIOTUYECKOM  OLEHKH  pe3yJlbTaTOB  KOJIHMYECTBEHHOTO
XUMHUYECKOTO aHAIN3a;

— MpUueMaMH UHTEPIPETAIH PE3YIbTATOB aHAIN3a HA OCHOBE KBATMMETPUUYECKIX
OIICHOK;

— METOJIOJIOTHEeH MHCTPYMEHTAIBHBIX M (DPU3HKO-XUMHUYECKHX METOJOB aHAIIN3a,
IIUPOKO UCTIOIB3YEMBIX B COBPEMEHHON aHATUTHYECKOUN MPAaKTHKE

3 Kpartkoe coep:xanue JMCHHIIIHHBI

Pa3zoen 1. CnexTpalibHble METO/IbI aHATTN3a

Obmas xapakrepuctuka @XMA. OCHOBHbIE MCTOYHHUKH IOTPEHIHOCTEH pe3ynbTaToB
aHanmu3a U crocoObl ux oneHku. OleHKa npezena OOHapyKeHUs C UCIOJIb30BaHHEM (OPMYIIbI
Kaiizepa n cranaapTHOro OTKJIOHEHUS MUHUMAIbHOTrO Jaerektupyemoro curhaia no MIOITAK.
JluHelHBIN AUana3oH onpenenseMblx KoHLeHTpauil. CtanaapTHeie 00pa3sl coctaBa. OCHOBHBIE
AHAIUTUKOMETPOJIOTMYECKUE XapaKTEPUCTUKNA METOJIOB M PE3yJbTaTOB aHalU3a, CIOCOOBI HUX
OLIEHKU: Tpeaen oOHapykeHUs, KO03(QHUIHUEHT YyBCTBUTEIBHOCTH, TI'PaHMIbI HANa30HOB
OTIpeIeNIIEMbIX COAEpPKaHUM, CEIIEKTUBHOCTD, IPELIU3UOHHOCTb, PAaBUIIbHOCTD, KCIPECCHOCTb.
Mertonasl mpo600TOOpa, pa3ieneHuss 1 KOHIEHTPUPOBAHUS BEILIECTB.

Metononorugs ®XMA. IIpuembl KOJTMYECTBEHHBIX W3MEPEHHUH (METOM I'paJynpOBOYHON
3aBHCUMOCTH,. BHEIIHETO W BHYTPEHHEro CTaHAapTa, METOoA J00aBOK). AHAIUTHYECKHE H
METPOJIOTHUECKHUE XapaKTEPUCTUKU Pa3IMYHbIX HHCTPYMEHTAJIbHbIX MeToa0B. [loHsTHE 00
aTTecToBaHHOU MeTonuke. [Ipobaemsl BbiOOpa MeToa ananu3za. O6o6uiennsie ceenenust o 'OCT
P UCO 5725 (2002).

OOmiast  xapakTepUCTHKA  CIEKTPaJbHBIX  MeTOJ0B  aHanu3a. Kiaccugukanus
CHEKTpaJIbHbIX METO/A0B aHanu3a. [lomydyeHune XuUMUKO-aHAIUTHYECKOW HHQOpMAMKU MpU
B3aMMOJEMCTBUM 3JIEKTPOMAarHUTHOI'O M3JIy4E€HHUs C BEIIECTBOM. ATOMHAas M MOJEKYJspHas
cnekTpockonus. AOCOpOIMOHHbBIE U SMUCCHOHHBIE METO/Ibl aHATTU3A.

ATOMHO-?MHUCCHOHHBIM CHEKTPaJbHBIA aHauu3. TeopeTH4YecKHMe OCHOBBI aTOMHO-
HMHUCCHOHHOTO CIIEKTpalbHOrO aHanuza. VctouHuku Bo30OykaeHHs crekTpoB. KauecTBeHHas
XapaKTEpUCTHKA AHAJIUTHYECKOrO CUrHajia. MHTEHCHMBHOCTh CHEKTPAJbHBIX JIMHUN Kak Mepa
coJiep;kaHus dyieMeHTa B mpo0e. DakTopsl, BIUAIONINE HA UHTEHCUBHOCTD CHIEKTPAIbHBIX JIMHUH.
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CnekTpanbHble TPHOOPHI M CIIOCOOBI PETHCTPAIMM  CIEKTpa. pacmu@poBKa SMHUCCHOHHBIX
CHEKTPOB W HIEHTU(UKALUS 3JIEMEHTOB MO MX CIEKTpaM. ATOMHO-’MHMCCHOHHBIA aHAIH3 C
WHAYKTUBHO CBsI3aHHOM m1a3Moit. KonnuecTBeHHBINM aHamu3. ATOMHO-3MUCCHOHHAs OTOMETpUS
11aMeHu. ["a30Bble IIaMeHa Kak BUJIbl HU3KOTEMIIEPAaTypHOU I1a3Mbl. biok-cxeMa 1iaMeHHOTo
doromeTpa. BozMOXKHOCTH MeTOJa M €ro OorpaHuyeHus. AHHUOHHBIA U KaTUOHHBIA 3((EKTHI.
O6uiacTi NpUMEHEHUsI.

ATtomHO-abcopOnmonHast — crnekrpomerpusi. OOmas  XxapakTepucTHUKa MeEToAa U
aHAJTUTHYECKOTO cUrHaia. [lorionienne 3MeKTpOMarHuTHOTO U3Ty4eHHsI CBOOOTHBIMU aTOMaMHU.
bnok-cxema mpubopa. VMcrouHuku MoOHOXpoMaTthyeckoro usinydeHus. CrnocoObl aToMH3aluu
poObl. CpaBHEHHE AaHATUTUYECKUX XaPAKTEPUCTUK METOJOB aTOMHOW aOCOpOIMH M aTOMHOU
SMHUCCHH.

AHanuThueckas MOJIEKYJISIpHAs CHEKTPOCKONUsA. MeToabl ONTHYECKOH MOJIEKYJISPHOU
CIIEKTPOCKOIUU. XapaKTEPUCTUKA aHATUTUYECKOTO cUrHaia. Ilornouienne 3neKTpoMariuTHOro
U3JIy4EHUS] MOJIEKYJaMH. DJIEKTPOHHBIE MEPEXOAbl U CHEKTPHI IOIJIOIIEHUS MOJIEKYJI. 3aKOH
byrepa-Jlam6epra-bepa. Momnspusiii koadduruent noriomenus. CekTpopoToMeTpUIECKUN 1
doromeTprueckuil aHanu3. ONTuMu3anus yCIOBUNM aHAIUTUUECKUX onpenesneHuid. OTKIOHEHUS
ot 3akoHa byrepa-JlamGepra-bepa. Anmapatypa ains criekTpo- 1 GOTOMETPUUYECKUX U3MEPEHUIA.
To4yHOCTB pe3ynbTaToB (oTOMETpUUYeCKHX onpeaeneHuid. /luddepeHumnansaas (oTOMETPHUS.
MeTtob1 crieKTpOo(POTOMETPHUUECKOTO TUTPOBAHUSI.

dnyopumerpudeckuii ananus. [Ipupona aHaIMTHYECKOro cHUTHaIA (DIyOpeCcUEHIUH M
dochopecuennnu. KBaHTOBBIE U SHepreTHUecKuil BHIXOAbI. MakTOpbl, BIUSIONIME Ha
MHTEHCUBHOCTh  (QuiyopecleHIMH. TemmepaTypHOe UM KOHILIEHTPALIUOHHOE  TYLICHHE
dyopecueHIIMN. 3epKanbHAas CUMMETPHS CIEKTPOB IMOTJIOLIEHUS M HCIYCKaHUs (IIPAaBHIIO
JlesmHa). 3akoH BasmioBa. Cxema QuyopuMeTpudeckux u3mepeHuidl. Beibop mepBu4HOTO M
BTOPUYHOTO CBETOQMIBTPOB. [ pagynpoBoUYHasi 3aBUCUMOCTD U KOJIMYECTBEHHBIN aHAIU3.

TypOunumerpudeckuii W HepEIOMETPUUYECKUI METOIbl aHanu3a. PaccesHue cBeTa
JUCIIEpCHBIMM  cucTeMaMu. CBsI3b  ONTUYECKOM IUIOTHOCTH JIUCIIEPCHOM CHUCTEMBI €
KOHIICHTpanuei onpenensemoro Bemectsa. Koaddumument myrHocTu cuctemsl. Teopernueckue
OCHOBBI TypOUIMMETpUU U HedenomeTpun. Y paBHeHue Panes. CpaBHUTENbHAs XapaKTepUCTUKA
AQHAINTUYECKUX CUTHAJIOB B TYpOUAMMETpUU U HederomeTpuu. TpedoBaHus, PeIbIBISIEMbIE K
HCIIOJIb3YEMbIM AHAIMTUYECKUM PEAKIIUSIM.

Pa3zoen 2. DneKTpOXUMHYECKUE METOBI aHAIA3A

OO0mas xapakTepuCTUKa SIEKTPOXMMHUYECKUX METOJOB aHallM3a U MX KIacCHU(pHUKaIUs.
Knaccudukanus 5>71eKTpoOB B IJIEKTPOXMMHUUYECKUX MeTonax aHanusza. [lonspuszyembie u
HENOJIIPU3yEMbIE DJIEKTpObl. VcIonb3yeMble XMMUYECKHUE M DJIEKTPOXMMHUYECKHE DPEaKIMH,
TpeOOBaHMs, MPEIBABIIEMbIC K 9TUM peakiusaM. Bozmoxunoctn IXMA.

KonnykTomeTpus u KOHAyKTOMEeTpruieckoe TuTpoBaHue. OO0111as XxapakTeprucTHKa METOA.
AHaJIUTHYECKUN CUTHAI B KOHAYKTOMETPUU. Y IeJIbHAs U SKBUBAJIECHTHAs 3JIEKTPOIIPOBOJHOCTh
pacTBOpoB  asekTposnToB.  IlomBwkHOCT ~ MOHOB.  IIpsMas  KOHIYKTOMETpUS U
KOHAYKTOMeTpuyeckoe TuTpoBanue. Kpusbie TuTpoBaHus. @aKkTOpbI, BIUAIONINE HA BUJT KPUBBIX
TUTpoBaHuA. [IpuHIMNUaNbHAs cXeMma YCTAaHOBKHM Il KOHIYKTOMETPUYECKHX HW3MEpPEHHH,
UCIIOJIb3YeMbIe 3J1eKTpoibl. Bo3amoxkHocTH Metona. [Ipumeps! onpenenenuii. BeicokogactoTHOE
TUTpOBaHKE. Bo3MoXHOCTH MeTO1a.

[ToTenunomeTpus U MOTEHIMOMETPUUYECKOE TUTpOBaHUE. VHIUMKATOPHBIE AJIEKTPOAbI U
NIEKTpOAbl cpaBHEHMs. lloTeHnman snexkTpoja Kak aHaJIuTH4eckuil curHai. Monomerpus.
HonnanoBckuit u  auddy3noHHBId TOTeHIMaNbl.  Kimaccudukanus HMOHOCEIEKTUBHBIX
ANIEKTpo10B. YpaBHeHNnEe Hukonbckoro-OiizeHMana. MeToibl KOJIMYECTBEHHBIX ONPEIEICHUN U
ycnoBus ux npuMeHenus. [Ipsamas norennuomerpust (pH-merpust, nonometpus). Bosmoxnoctu
metoaa. Metoiel TUTpoBaHus. OOpabOTKa KPUBBIX MOTEHIIMOMETPHUECKOTO TUTPOBAHMS.

Bonbsramnepomerpuueckue meroanl aHanuza. Kiaccuueckas mnomsiporpadus. Ilomsipo-
rpaMMbl. MHTEepripeTanysa noasporpaMM. OcCTaTOYHBIM M KOHIEHCATOPHBIM TOKU. YpaBHEHHE
noysiporpaduaeckoit  BomHbI  ['eifipoBckoro-UnbkoBuua.  [loTeHmmam  mMONMYBOJMHBI — Kak
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KayeCTBEHHasl  XapaKTepUCTUKAa  aHAJIUTUYECKOro  CcurHama. Bpibop U Ha3HaueHHe
noisporpaduueckoro ¢ona. Ilpenenvuplii U Y3HOHHBIH TOK Kak KOJHMYECTBEHHAs
XapakTepUCTHKA aHAINTUYECKOr0 CUrHana. AwmmepoMeTrpuyeckoe TuTpoBaHue. OOmas
XapaKTEepUCTHKA METOJa M AHATUTHYECKOro CUTHayia. BBIOOp yCcrnoBHil aMmepoMeTpHYecKUX
n3Mepenuil. [IpuHIMnuanpHas cxeMa aMIepoMETpUYECKOro TUTPOBaHUA. KpuBble TUTPOBaHUS.
[TprMepsl MPaKTUYECKOTO UCIIOJIb30BAHUS METO/IA.

KynonoMmerpuueckuii METO1 aHAJIM3a

Knaccupukanuss  metonoB — kyiaoHomerpud.  KommyecTBO — anekTpuyecTBa  Kak
aHaMTHYeCKU curHail. [Ipsimas KyJoHOMETpHs M KYJIOHOMETPUYECKOE TUTpoBaHMeE. Pacuer
KOJIMYECTBA  JJIEKTPUYECTBA,  3aTPAUYEHHONO  HA  JJIEKTPOXUMUYECKYI0  PEAKLHUIO.
Kynonomerpuueckoe tutpoBaHue. BpiObop Toka anekrponusa. IlpuHnumnuansHas cxema
YCTAaHOBKM ISl KYJIOHOMETPUYECKOro TUTpoBaHHUs. [lpakTuueckoe NpPUMEHEHHE METOAA.
OnexkTporpaBuMeTpudeckuil aHanu3. OOmas XapakTepUCTHKAa MeToJa U  aHaJIUTUYECKOIro
CUTHAJIA.

Pazoen 3. Xpomarorpadudeckue METOIbI

OOmasi XapakTepHCTHKA XpoMaTorpa@UyecKuX MeTONOB. TeopeTHYecKre OCHOBBI
xpomarorpaduyeckux mMeronoB. Xpomarorpamma. [lapamerps! ynepxuBanus. KauectBeHHas u
KOJINYECTBEHHAS] XAPAKTEPUCTUKH AHAIUTHUYECKOTO CHTHAJA B KOJOHOYHOH XpoMarorpadmuu.
DU3MKO-XMMUYECKHE OCHOBBI XpomaTorpagpuueckoro mnpouecca. Knaccudukanus MeTonoB
Xpomarorpaduu IO arperaTHOMy COCTOSIHHIO (a3, M0 MEXaHHW3MYy pa3/IeJeHHus H CIOco0y
opopmnenus mnporecca. CreneHb pa3feleHUs U KpuTepuil cenekTUBHOCTU. Kpurtepuit
paznmenenus. OnTUMU3anus MPOLECCOB  pasneicHus cmecedd BemecTB.  Koaddumuent
pactipenenenusi. OcHoBHOe ypaBHeHHe Xpomatorpaduu. Cs3b (OpMbI BBIXOAHON KPHBOH C
U30TEPMOM  pacrpenesieHus] B KOJOHOYHOW Xpomarorpaduu. BeicoTa, SKBHBajIeHTHas
TeopeTnyeckoi Tapenke. Kunernueckas teopus xpomarorpapuu. Ypasaenue Ban-Jleemrepa.

lNazoxwunkoctHas xpomartorpagus. OOmas xapakrepucTiuka merona. lIpuHnunuansHas
cxema ra3oBoro xpomarorpada. YcTpoilcTBo U Ha3HadeHue y3i10B xpomarorpada. TpeGoBanus,
NpeIbABIsiEeMble K HEMOABIKHOW W MOABMXHOM (azam. Jlerekropel. MeToabl uneHTH(GUKAINN
BEIIECTB B Ta30BOi xpomarorpadguu. MaeHTHUKAIMS KOMIOHEHTOB pa3/eisieMbIX cMecel ¢
MOMOUIbIO JIOTapU(PMHUUECKUX HHIEKCOB yaepkuBaHUs. CrocoObl KOJIMYECTBEHHOTO aHaU3a.
[TprMepbl MPaKTUUECKOTO UCTIOIb30BAaHUS Ta30BON XpoMaTorpadu.

XKunkoctHas xpomartorpadus. Kinaccudukanus METOI0B KUJIKOCTHOM XpoMaTorpaduu.
Ocob6ennoctu BOXX. [IpunnunuansHas cxema xKHUJIKOCTHOTO XpoMmarorpada. TUMbI 1eTEKTOPOB
B BOXX. XuakxoctHoancopbumonnas BIXXX. HopmanbHo-(ha30Bbiii u oOpalieHo-pa3oBbli
BapUaHTBl: COpPOEHTHI, HIIIOEHTHI, pasjessieMble BellecTBa. YpaBHeHue Hoxca. Metoabl
UIeHTU(UKAIIMN BEIIECTB U KoiuuecTBeHHoro aHanu3za B BOXKX. I[lpumepsl mpakTuyeckoro
ucnonb3oBanuss BDOXKX. PacnpenenurtensHas OymaxHas xpomarorpadus. KauectBeHHas u
KOJIMUECTBEHHAs] XapaKTEpUCTHKU aHaJuTHYeckoro curHana. OOnacte npumeHeHus. ['einb-
xpomarorpadus. [TonsuxHas 1 HenoABkHas (asbl. Ob1ee ypaBHEHNE, OMMChIBAOIEE MTPOLece
renb-xpomarorpaguu. Bo3MmoxkHocTH  renb-xpomatorpaduu. IIpumepsl  mpakTH4ECKOIro
ucnonb3oBaHus. MonooOMeHHass u noHHas xpomarorpadus. TpeGoBaHus, mpenbsBiIseMble K
peaxusM HoHHOTo oOMeHa. OcoOeHHOCTH HOHOOOMEHHOM XpoMmaTorpadun. KonctaHTa HOHHOTO
oOmena. M3otepmbl noHHOTO 0OMeHa. KaTnoHUTHI 1 aHHOHUTHL. Ko uimeHT cenekTHBHOCTH.
HNonnast  xpomarorpadus. brnok-cxema uoHHOro Xxpomarorpada. Paznensiomue u
KOMIIEHCAIIUOHHBIE KOJIOHKH. AHAJIMTUYECKUE BO3MOKHOCTH METO/1a.

ABTOMAaTUYECKMA M aBTOMATU3UPOBAaHHBIA aHanu3. /Jlpyrue MeToabl aHaiIu3a.
JluckperHble aBTOMaTH4ecKue aHanu3aropel. [IpuHmun aevictsusa. HempepbIBHBIN MPOTOYHBIN
aHAJIU3 U IPOTOYHO-UHKEKIIMOHHBIN aHanu3. [loHsATHE 00 aHATUTUYECKOI MacC-CIIEKTPOMETPHUH.
CymHocTs MeTOAa. AHAIN3 OPraHUYECKUX BEILECTB. DJIIEMEHTHBIN aHAIN3.

4 O0beM yueOHO# JUCUMIITIMHBI
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O0BbeM TUCHHUIITTHHBI
Buj yueOHoit padoThI Axan, | Acip,
3E
q, q,

O01as Tpy10eMKOCTb 1Y CHUIITTHHBI 4 144 108
KonTrakTHasi pa6oTa — ayJJUTOPHbIE 3aHSATHSI: 1,34 48,4 36,3
Jlexiun 0,45 16 12
Jlaboparopusie paboTsl (JIP) 0,89 32 24
CamocTrosiTejibHas padoTa 2,65 96 72
KonrtakTHas camocTosiTenbHas pabora 0,4 0,3

2,65
CaMOCTOSTEIbHOE H3YUCHHE PA3/ICIOB AUCITUTLIHHBI 95,6 71,7
Buj1 H”TOrOBOro0 KOHTPOJISI: 3aueT ¢ OLEHKOI

AHHOTaI U padoyeil MPOrpaMMspl AUCHUILIMHBI

«BbuoJjgorus»

1 Ilenb AUCIUIUTMHBI - HOPMHUPOBAHKE 3HAHUH O pa3HOOOpa3HK OMOJIOTHYECKUX 00 BEKTOB
JKUBOW MPHUPOABI, MCTOPUYCCKOM W WHIAMBHUIYAILHOM pa3BUTHH OPTaHU3MOB, IOHUMAHHE
CYITHOCTH >U3HU, €AMHCTBA U MHOTrooOpa3us XHBOr0 Ha 3emie, OO0y4eHHEe TIpPaMOTHOMY
BOCIIPHSATHIO MPAKTUYECKUX TMPOOJIEM, CBSI3aHHBIX C OHOJIOTHEH, B TOM YHUCIE - 3JI0POBbEM
YeJIOBEKa, OXPaHOW MPHUPOJIBI, TPEOJIOJICHUEM KOJOTHYECKOT0 KPU3HCa, a TaKKe NMPUBHUBAHUC

O6y‘laIOI_I_[I/IMC${ HaBBIKOB YKOJIOTHYECKON KYJIbTYPBHI.

2 B pe3ynbTare u3y4eHHs TUCITUTUIMHBI 00YJIArOIIHNICS JOKCH:
Obaaoams cleayOIUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTOCTHKEHUS:

[1K-7.7, IIK-7.8, I1K-7.9.
3name:

- OMOJIOTHYECKHE OCHOBBI DKOJIOTHH U MMpUpPOAOII0JIb30BAHN,
- CBOI\/’ICTBa, COCTaB U YPOBHU OpTraHU3AllUHA KUBOTI'O,
- OCHOBBI IIUTOJIOTMU W TUCTOJIOTHH; OCHOBHBIC MCTOYHHUKU OHCPTHUU U MOJICKYJIAPHBIC

MCXAaHU3MBI €€ npeo6pa30BaHI/151;

- MaKpOCHCTEMATHUKY >KMBBIX OPTaHU3MOB;
- pa3HOOOpa3ue KHU3HHU Ha 3emIle;
- MOp(0-aHATOMUYECKUE XapaKTEPUCTHUKH OCHOBHBIX CHUCTEMATUYECKUX TPYII >KUBBIX

CYILIECTB.

Ymems:
- MPOBOJMTH OLIEHKY OMOJIOTHYECKOTO pazHoo0pa3usi COBpEMEHHBIMU METOJaMHU

KOJINYECTBEHHON 00paboTKH MH(pOopMaImy;

- U3TOTaBJIMBATh OMOJOTUYECKUE MUKPO- U MAaKpOIpenaparhl;

- 00BSCHATH MEXaHU3M MpeoOpa3oBaHUs YJHEPTUH B OpraHU3ME;

- UICHTU(UIIUPOBATH OCHOBHBIE TPYIIIIBI )KUBBIX CYIIECTB;

- 00BSCHUTH 3HAYEHHE OCHOBHBIX TPYIIN PACTCHHUH U KUBOTHBIX;

- OOBSICHATH MPUINHBI, MEXaHU3MBI U 3aKOHOMEPHOCTH IBOJIFOIIUH KUBBIX CHCTEM.
Braoemy:

- 0a30BBIMH 3HAHUSIMH (PYHIAMEHTAIbHBIX pa3JIeloB OMOJIOTHY;

- METoJIaM1 0TOOpa M aHaIu3a OMOJOTHYECKHX TPO0;

- HaBBIKAMU WJECHTU(DUKAIINN U OTIMCAHUS OMOJIOTHYECKOTO Pa3HO00pasusl.

3 Kpartkoe conepkanue AUCIUTIIIHBI

Brenenue. buonorus kak Hayka. Posib GM0JIOruu B IPaKTUYECKON JAESTEIHHOCTH JIIOIEH.
Pazgen 1. CymHOCTb KU3HU. Y POBHU OpraHU3aLIUU KUBBIX CYIIECTB

1.1. CpoiictBa »xuBoro. KuBoe u HexuBoe: (yHIaMeHTalbHblEe CcBoiicTBa. CBoiicTBa

JKHBOTO U (I)YHKI_II/II/I KHUBBIX CHCTCM. ypOBHI/I OopraHu3alu KHUBBIX CUCTCM: MOJICKYJIAPHO-
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T€HETUYCCKUM, KIICTOUYHBIN, OHTOTCHETHICCKUI, TOMYJIIIIMOHHO-BUIOBOM, OMOTE€OIIEHOTHYECKHH.
EAnHCTBO XM3HU B KPYTOBOPOTE BEILIECTB U SHEPTHH Ha 3eMJI€.

1.2. Xumus u ¢usuka xu3Hd. JKuBBIE CHCTEMBI B TIOTOKE BEIIECTBA, DHEPTUH U
uHpopmanuu. XuUMHS KU3HA. DJIEMEHTApPHBIA COCTaB >KUBOT'O BEIIECTBA; PAa3IMUUs KOCHOTO H
J)KHBOTO BEILECTBA IO COOTHOIICHUIO 3JIeMEHTOB. OCHOBHBIE THIIBI OMOJIOTMYECKH BaXKHBIX
BEIECTB

1.3. Ocnorubie popmbl )xu3HU. Heknerounsie popmel xu3Hu. Kiterounsie (hopMbl )KU3HU:
MPOKAPUOTHI, dyKapuoThl. CIOCOOHOCTh K CaMOBOCIPOW3BEICHUIO. BHOIOTHS pa3MHOKEHUS.
ITousTus "ontorene3" u ";KU3HEHHBIN ITHKII".

Paznen 2. Knetku u opranusmsl. ['omeocras.

2.1. OcnoBbl nuronoruu. Kierka — ocHoBa >xu3Hu. Kinetku u opranusmel. EnMHCTBO 1
pa3HOO0Opa3ue KIETOYHBIX THUHOB. [[pUHITUIIBI CTPYKTYPHOW OpPTaHHM3alliU KJIETOK U PETYIISIIUs
MeTa0doau3Ma.

2.2. buoXuMHYECKHE OCHOBBI. MeTa0oiM3M — OCHOBAa CYIIECTBOBAHMS JKHUBBIX
opraam3mMoB. Jluddepennunanus u uHTerpanys QyHKIUNH B OpraHu3Max pacTeHUH U )KHBOTHBIX.
['omeocTas; cnocoOHOCTh K CaMOOOYUEHUIO U CAMOPETYINPOBAHUIO.

Pazgen 3. Teopus sBosoIUN.

3.1. Cucrema M 3BOJIONHS OPraHUYECKOTO MHUpa. Buag — OCHOBHas cucTteMaTrhyeckas
enquuuna. [lpusnaku Buma. JlokasaTenbCTBa SBOJIONUU: CPABHUTEIBHO-aHATOMUYECKHE,
SMOPHOJIOTHYECKHE, MTAICOHTOJIOTHUCCKHE.

3.2. Y. JlapBUH — OCHOBOIIOJIOKHHUK YYEHHSI 00 IBOJIIOLMHU. J[BHIKYILIME BUIBI IBOJIIOLUU!
HACJIEICTBEHHAs] U3MEHYUBOCTh, OOpb0a 3a CylIeCTBOBaHHE, €CTECTBEHHBIN 0TOOp. Pe3ynbTarhl
IBOJTIOIMH: MHOTOO0Opa3ue BUI0B, IPUCITOCOOJICHHOCTh OPTaHU3MOB K CpeJie OOUTaHUS.

Pa3nen 4. 'eneruxka.

4.1. OcHOBBI KJIacCUYCCKOM reHeTHkH. [loHarue o HaclIeACTBEHHOCTH M U3MEHUYHMBOCTH.
MartepuanbHble ¥ MOJIEKYJISIPHBIE OCHOBBI HacleACTBEHHOCTH. OCHOBHBbIE 3aKOHBI MeHmens.
MeTo bl TCHETHYSCKUX UCCIICIOBAHUMT.

4.2. T'enetuka nonyasiuii, MUKPOIBOJIIOLIHS, MAKPOIBOIIOIHS. 3aKOHOMEPHOCTHU
W3MEHYMBOCTH: HACJIEICTBeHHAs, Mo pukarimonHas. Myrtanuu. [loHaTHEe «HOpMa peakium.
PaznooOpa3zue KUBBIX OPraHU3MOB

Paznen 5. buonorudeckoe pasHooopasue.

5.1. baktepun. Apxeu. Bupycsl. Jykapuotsl. MHOT0OOpasue, poib B MPUPOE U KUZHU
YyeJIoBeKa.

5.2. boranuka. Hayka 6oTanuka u ee cTpykrypa. LlapcTBO pacTeHus: KIeTKH, TKaHH H
opranbl pacTeHuil. MHoroo0paszue pacTeHWil, NPUHLHUIBI UX KIacCUpUKaUU. 3HaueHUe
pacTeHUN B MPHUPOJE M KU3HU 4YellOoBeKa. BaxxHelime CelbCKOXO3SICTBEHHBIE KYJBTYpBI.
OxpaHa penKux M HCYe3aolUX BUJOB pacTeHUW. OCHOBHBIE PACTHTEIbHBIE COOOIIECTBA.
VY Cl10)KHEHUE pACTEHUN B IPOLIECCE IBOJIOLIMH.

5.3. 3oonorus. Hayka 300morust u ee crpykrypa. CXOICTBO M pa3iWyMsi KUBOTHBIX U
pacTeHuii, cCUCTeMaTHKa >KUBOTHBIX. [Ipocreiimme. MHorooOpasue, cpeaa U Mecta OOMTaHHSL.
DBOJIONUS CTPOCHUS (PYHKIIMI OpPraHoB M WX CHUCTEM Yy JKMBOTHBIX. Apeayibl OOWTaHUS.
Murpanuu. 3aKOHOMEPHOCTH pa3MEIIEHMs] JKUBOTHBIX. buoleHo3sl. EcrtecTBeHHbIE U
MCKYCCTBEHHBIE OMOIIEHO3bI (BOJOEM, JIyT, CTeMb, TYHIpPA, JIeC, HACETEHHBIN MyHKT). DaKkTOphI
Cpebl ¥ UX BIUSHUE Ha OuotieHo3. Llenu muTaHusi, MOTOK SHEPTrUH. B3auMOCBsS3b KOMIIOHEHTOB
OuoleHo3a W HMX MPUCHOCOOIEHHOCTh Jpyr K JApyry. JKuBOTHBIH MHUp U XO3AHCTBEHHas
JIeATEeIbHOCTh YeloBeKka. Bo3aeiicTBre uenoBeka 1 ero AesiTeIbHOCTH Ha )KUBOTHBIX. [IpOMBICTBI.
OnomamanBanue. Pa3BeneHne, OCHOBBI COJECPKAHHMS W CEJICKIHUHU CEITbCKOXO3SMCTBEHHBIX
JKUBOTHBIX. 3aKOHBI 00 OXpaHe >XHBOTHOTO Mmwupa. Cuctema MOHHUTOpHHTA. OXpaHseMble
tepputopuu. KpacHas kaura. PanimoHansHOE UCTION30BaHUE )KHBOTHBIX.

5.4. Anaromus u ¢usnonorus denoeka. OOmmMe cBeleHUs 00 OpraHU3ME YeIOBeKa.
MecTo denmoBeka B CHUCTEME OPraHWYECKOTO MUpa. UepThl CXOACTBA M Pa3IMYUNA YEIOBEKa U
KUBOTHBIX. CTpOEHHE OpraHn3Ma 4esoBeKa: KIETKH, TKAaHU, OPTaHbl, CHCTEMbI OpraHoB. MeToabl
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W3y4deHUsl opraHu3Ma 4esnoBeka. OmopHO-ABUTaTeIbHAs cucTeMa. TpaHcnopT BemecTB. OpraHbl
qyBCcTB. J{pixarenpHas cuctema. HepHast cuctema. [umeBapurensHas cuctema. OOMEH BEUIeCTB
W TIpeBpalnieHus sHepruu B opranusme. [lokpossl Tena. Ctpoenue u GpyHKIMu koxu. [ToBenenue
U TICHXHKA 4YeJOBeKa. be3yciioBHbie pedIeKchl W HWHCTHHKTBL. Y CIIOBHBIC PEQIICKCHI.
OcobOenHocTH MoBeieHus yenoBeka. Peus. Mpinuienue. Buumanue. [laMatb. DMomuu 1 4yBCTBA.
Comn.

4 O0beM yueOHOil 1M CUMIIJIMHBI

OO0BEeM THCIUILUTHHBI
Bun yaeOHo# paboTh Axan | Actp.
3E
q. q.
O01as TPYA10eMKOCTh IUCIUTITHHBI 2,0 12 54
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 0,88 32 24
Jlexknun 0,44 16 12
ITpaktnueckue 3ansatus (113) 0,44 16 12
CamocrosiTesibHas padoTa 1,12 40 30
KoHTakTHas camocTosTelbHas paboTa 112 0,2 0,15
CamocTosTenpbHOE H3YYCHUE PA3/IesIOB TUCIUILUIHHEI ’ 39,8 | 29,85
Bu1 MTOroBOro KOHTPOJISI: 3auer
AHHOTanuA padoyeil NPOrpaMMbl AHCUUIIMHBI
«OCHOBBI TOKCHKOJIOTHI
1 ear aucuumiIuHbl - GopMupoBaHWEe Yy oOydarommxcs Oa30BBIX 3HAHHM,

HEOOXOJUMBIX JUIsl MOHMMaHMs W pELIeHUs NpoOJieM YIpaBieHHs KaueCTBOM OKpYXKarolei
Cpelbl, COXpaHEHHs YCTOMYMBOrO (YHKIMOHMPOBAHUS TMPHPOIHBIX HKOCUCTEM M 3/I0POBBS
4eJI0BEKA.

2 B pe3yabTaTe H3yyeHHUs JUCHUILIMHBI 00YYAIOUIUIACS 10JI/KEeH:

Obnadamye cleayOMUMU KOMIIETCHIIUSAMU ¥ HHAUKATOPAMH UX TOCTH)KEHUS:
[1K-7.4, TIK-7.5, TIK-7.6.

3name:
- OCHOBHBIE 3aKOHOMEPHOCTH M MEXaHH3MBbI B3aUMOJCHCTBHUS TOKCHUYECKUX BEIIECTB C

JKMBBIM OpraHudMamMu, INpexKac BCEro, YCI0BCKA,

- OCHOBHBIC IIPOHCCCHI, XapaKTCPU3YIOIIHUEC IIOBCACHHUC TOKCHUKAHTOB B OKPY)KaIOH_Ieﬁ
cpeac, MEXaHU3Mbl S9DKOTOKCUYHOCTH, TOKCHYCCKHUE 3(1)(1)6KTI)I N 3aKOHOMCPHOCTH UX IMPOABJICHUSA
Ha Pa3IMYHbIX UCPAPXUUYCCKUX YPOBHAX OpraHU3allUuN OMOIOTMYECKUX CHUCTEM,

- CHCT€MbI CAHUTAPHO-TUTHEHUYECKUX U PHIO0XO03IHCTBEHHBIX HOPMAaTHBOB XUMUYECKUX
BEIIECTB, MPUHATHIX B Poccuiickoii denepanuiv; METOJ0JIOTHH OOOCHOBAHUS M YCTAHOBJICHUS
HOPMAaTHBOB COJICpXKaHUS BPEIHBIX BEIIECTB B 00BEKTAX OKPYKAIOIIEH Cpebl;

- KJ'IaCCI/I(l)I/IKaHI/II/I BPCAHBIX BEIICCTB IO CTCIICHU X OITACHOCTH B 00BeKTax OKPY)KaIOHIefI
Cpcabl U MCTOOOJIOTUA 000CHOBaHUS U YCTAaHOBJICHUSA KJIACCOB OIMMACHOCTH,

- KJaccu(UKaIUi0 OTXOJ0B MPOU3BOJICTBA U TOTPEOICHUS MO CTENEHU BO3ACHCTBHUS HA
cpeny OOUTaHMS U 3I0POBBE YETOBEKA U MPUHITUIIBI OMPEIEIICHUs KJIacca OMacHOCTH; KPUTEPUHU
OTHECEHUSI OTXOJOB K KjlaccaM OMNACHOCTH II0 CTEINEHM HEraTWBHOIO BO3IACHCTBUA Ha

OKPYKaIOMIYIO Cpemy.

Ymemn:
- OOBSCHITH U OIICHWBATH OMACHOCTh MPHCYTCTBUSI BPEIHBIX XMMHYECKUX BEIIECTB B
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OKpYy>Karolleu cpene,

- IPAaKTUYCCKU INPUMCHATH IIOJYYCHHBIC 3HaHHUA B cBOcH HpO(l)eCCHOHaHBHOfI
JACATCIIbHOCTH C MMO3HITAHN OHCPIro- u pecypcoc6epe>1<eHI/I;1, MHWHUMU3alIUN BOB,I[GIZCTBHH Ha

OKPY’KaIOIYIO Cpexy.

Braoemw:
- IOHATUHHBIM aIllapaToM B 00JIACTH TOKCHKOJIOTUU U 3KOJIOTUIECKOTO0 HOPMHUPOBAHHS,

- HaBBIKaMH pabOThI C OCHOBHOM HOPMATUBHOW M METOAMYECKON TOKyMEHTAIUEeH, Kacaro-
IICHCS perJaMeHTUPOBAHMS U OLIEHKM OMACHOCTH BEIIECTB B 00BEKTAX OKPY)KAIOLICH CPEIbl.

3 Kpartkoe conepkaHue TUCHUTLIHHBI

Pasnen 1. OcHOBBI 0011I€H TOKCHKOJIOTHI

Omnpenenenre 1 OCHOBHBIE TIOHSITHS TOKCUKOJIOTHH. [IpeMeT v CTpYKTypa TOKCHKOJIOTHH,
nend U 3agadd. OCHOBBI TOKCHMKOAMHAMHMKH. OCHOBBI TOKCUKOKMHETHKH. CBOMCTBA BEIIECTB,
OTPENICTSAIONINE TOKCHYHOCTh. DaKTOPHI, BIUSAIOINIMNEC HA MPOSBICHUE TOKCHYHOCTH BEIIECTBA.
[ToBTOpHBIC BO3JCHCTBHS BpPEOHBIX XHWMHUYECKHX BemecTB. Koeprusm KCEHOOMOTHKOB.
KommiekcHoe u coderanHoe peiictBue. AHTUAOTHL. CrenuanabHble (OPMBI TOKCHYECKHX
MIPOIIECCOB. N3buparenvhas TOKCHYHOCTb. OcHOBEI TOKCUKOMETPHUH. DKoJI0r0-
SIUIEMUOJIOTHYECKHEe HccienoBanus. OeHka pucka I 3JI0POBbs YeJIOBEKa IIPH BO3JACHCTBUHN
XUMHUYECKHUX BEILECTB, 3arPSA3HSIIONINX OKPYKAIOIIYIO CPEy.

Paznen 2. HopmupoBaHue XMMHUYECKUX BEIIECTB B OKPYIKaIOIIEH cpejie.

CaHUTapHO-TUTHCHIUYECKOE HOPMHUPOBAHUE M KJIACCHU(UKAIMS 110 CTCIICHH OTIACHOCTH B
BOJIE BOJHBIX OOBEKTOB XO3SHUCTBEHHONUTHEBOTO U KYJIbTYpHO-OBITOBOTO BOJOIOJB30BAHUS, B
atMoc(epHOM BO3yXe HACEICHHBIX MECT, B BO3ayXe pabodeil 30HBI, B MOYBE, B MHUIIEBHIX
npoaykTrax. HopMupoBaHue XUMHUYECKUX BEIIECTB U KiacCU(PUKAIMS MO CTEIEHH OMacHOCTH B
BOJIC BOJIHBIX OOBEKTOB, MMCIOIIHUX PBIOOXO3SHUCTBEHHOE 3HadcHHE. [lopsjgok 0OOCHOBaHUS
HOPMAaTHUBOB U KJ1acca ornacHOCTH. OCHOBHBIE JOKYMEHTHI.

Pasnen 3. Dxonornyeckas TOKCHKOJIOTHA.

OcHOBHbBIC MOHATHA. DKOTOKCUKOKHHETHKA. DKOTOKCUKOAMHAMUKA. DKOTOKCUYHOCTD,
MEXaHU3Mbl SKOTOKCHYHOCTH. TOKCHUYHOCTh XUMHYECKHUX BEIIECTB MJISi PA3IUYHBIX >KHUBBIX
OpraHu3MoB M pacTeHuid. KoMIiekcHas OLleHKa OINAaCHOCTH BEUIECTBA C JKOJIOTMYECKUX
no3unnid. Kiaccel 0rmacHOCTH TOKCUYHBIX OTXOJIOB MPOU3BOJICTBA M TTOTPEOJICHHS 110 CTENIEHU
BO3JICICTBUS Ha cpely OOMTaHUS W 30pOBbe uenoBeka. Kpurepuu oTHeCEHUsS OTXOAO0B K
KJIACCY OMACHOCTH TIO CTETEHH HETaTMBHOTO BO3JEUCTBHS HA OKPYXKAIOIIYIO CpEemy.
Dxosiorndyeckoe HopmupoBaHue. OCHOBHbIE MPUHLUIBI M MOHATHS. MeETOoqoI0rHuecKue
nonxo/sl K pacuery D/1K.

Paznen 4. XapakTepucTrka OCHOBHBIX SKOTOKCUKAHTOB.

Haxo’xJieHHue B IPUPOJIE; ICTOYHUKH MOCTYIUICHUS B OKPYXKAIOIIYIO CPey; OCOOEHHOCTH
JIEMCTBUSI HA OpPraHM3M 4YEJOBEKa, JCWCTBHE HAa JPYrMe€ >KUBBIE OpPraHU3MBI; MOBEJICHUE B
OKpY>KaIoIIen cpene; TOKCUKOMETPUUYECKHUE TTapaMeTphl; HOPMATHUBBI KauecTBa OOBEKTOB
OKPYXKAaroILEeH Cpebl.

4 O0beM yueOHOH TUCHMILINHBI

O0bemM IUCUUIIMHBI
Buj yueOHoit padoThI Axan. | Actp.
3E
4. 4.

O01mas TpyA0eMKOCTb IV CHUITTHHbI 3,0 108 81
KoHTakTHasi padoTa — ayINTOPHbIE 3aHSITHS 1,33 48 36
Jlexuuu 0,88 32 24
[TpakTnueckue 3anstus (I13) 0,44 16 12
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CamocTosiTe1bHasi padoTa 1,67 60 45

KoHTakTHas camocTosaTeNbHas paboTa 0,4 0,3

JlomamHee 3aganue 1,67 20 15

CaMOCTOsTEIbHOE H3YUCHHE PA3/ICIIOB UCITUTLIHHBI 39,6 29,7
Buj1 H”TOrOBOr0 KOHTPOJISI: 3auer ¢ OLEHKOM

AHHOTaI U padoyeil MPOrpaMMbl AU CHUILIMHBI
«IIpoMbIIeHHAST IKOJOTHSI OCHOBHBIX XUMHYECKHX MPOU3BOJICTBY»

1 Heap (MCHUNUIMHBI - TPUOOPETECHUE 00YYAIOUIMMHUCS 3HAHUN U KOMIIETEHIUH, ITpO-
(eccroHaIbHBIX YMEHUI M HAaBBIKOB B 00JACTH OpraHU3allMyd MaJIOOTXOAHBIX MPOMBIIIICHHBIX
IPOM3BOJICTB Ha OCHOBE METOA0B 00E3BPEKUBAHMSI TBEPJBIX, KUAKUX U Ia3000pa3HbIX 3arps3-
HSIOIINUX BELECTB.

2 B pe3yabTare H3y4YeHHs TUCHMIIMHBI 00y4AIOIMIiCA JOJIKEH:

Obnadamye cleayomUMU KOMIIETEHIIUAMU ¥ HHAMKATOPAMH UX TOCTHUIKECHUS:

I1K-5.1, T1K-5.2, TIK-5.3.

3namo:

- OCHOBBI XUMHYECKUX M CMEXKHBIX C HUMH TEXHOJOTUH MPOU3BOJCTB C MO3HMIUN UX
BO3JECHCTBUS HA OKPYXAIOWIYIO CPENY;

— OCHOBHbBIE METO/1bl 00€3BpEKUBAHUS BBIOPOCOB, COPOCOB U TBEPABIX OTXOJIOB.

Ymemn:

— aHAJIM3MPOBATH JIaHHBIE 110 UCTOYHHKAM BBIOPOCOB (COPOCOB) 3arpsA3HAIOLINX BEIECTB;
BBIJIEJISTh IPUOPUTETHBIE 3arPA3HSIOLINE BEIIECTBA U UICTOUHUKH UX BBIOPOCOB (COPOCOB);

— MPOBOJUTH OLIEHKY 3HEPIo- U pecypcocOeperaroumx MEpOIpUsITH B COOTBETCTBUU C
HOpMaMHU MpPEJENbHO JOMYCTUMBIX BBIOPOCOB (COPOCOB) 3arps3HSIOIIMX BELIECTB C yYETOM
HYKOHOMHYECKON 1eNIeCO00Pa3HOCTH UX MTPUMEHEHHS.

Braoemy:

- HaBBIKAMHU CPAaBHUTEIHHOT'O aHAJIN3a MPH COCTABICHUN MPUHIIMITHAIBHBIX CXEM 10
OYHUCTKE BEIOPOCOB (COPOCOB) MPOMBIIIJIEHHBIX POU3BOJICTB € 1EJIbI0 MUHUMU3ALUH UX
BO3JECHCTBUS HA OKPYXAIOWIYIO CPENY.

3 Kparkoe cogepkaHue TUCHHUIIMHBI

Paszpnen 1. Mepapxuyeckasi OpraHu3anusi NpOU3BOACTBEHHbIX IIPOLIECCOB

1.1. Benenune. CoBpeMEHHOE COCTOSIHUE€ M TEPCIEKTUBBI PA3BUTHUS MaJlOOTXOJHBIX
texnosioruil. [Ipeamer npomeinieHHOM SKko0run. OCOOCHHOCTH TIPEIMETa, OTINYAIOIINE KypC
OT KJIaCCUYECKOH KOOI HH.

1.2 O61ue 3akOHOMEPHOCTH MPOU3BOACTBEHHBIX MpoleccoB. Co3/1aHne MPOMBILIUIEHHBIX
00BbEeIMHEHUH, TEPPUTOPUATBHO-TIPOMBIIUIEHHBIX  KOMIUIEKCOB,  9KOJIOTO-IPOMBIIUIEHHBIX
napkoB. PamkupoBaHue 3arps3HSIONIMX BEIIECTB. YYE€T HOPMHUPOBAHUS (TOCYIapCTBEHHOIO U
PETHOHAIBHOI0) HAarpy3Kd Ha OKPYXKAIOIIYI0 cpely IpU OpraHu3alud MallOOTXOAHOTO
npou3BoJcTBa. POPMUPOBAHNE HKOJIOTO-DIKOHOMUYECKHX CUCTEM.

1.3. Kpurepun oueHkd 3¢pGEKTUBHOCTH MPOU3BOJCTBA. [IOHATHE MalloOTXOAHOTO M
«0e30TX0HOr0» Mpou3BoACTBa. OCHOBHBIE KPUTEPUH U MPHUHIIMIIBI CO3JIAaHUS MaOOTXOHBIX
IPOM3BOJICTB; KOMIUIEKCHOE HCIOJIb30BAHNUE PECYPCOB, LUKINYHOCTh MAaTEPUAIBHBIX MOTOKOB,
OrpaHMuYEHUE BO3JEHCTBUS MPOM3BOJCTBA HA OKpyXaromlyro cpeny. PanuonanbHoe
UCMOJIb30BaHUE HSHEPrUM B MNpou3BoJACTBe. OrpaHWYEHHUsT BTOPOTO 3aKOHA TEPMOJUHAMUKH.
Opranuzaiys 3aMKHYTBIX HUKJIOB B IIPOM3BOJCTBE. MarepHalibHble U SHEpreTHUecKre O0aaaHChl
NPEANPUATHHA, KOMIIJIEKCHOE UCIIOJIB30BAHUE ChIPbS U SHEPTUH.

Paznen 2. CrpippbeBasi 06a3a M OCHOBBI TEXHOJIOTMI NPOU3BOACTBA OCHOBHBIX
NPOAYKTOB XUMHYECKOIi 0Tpacan

2.1. CeipreBas 6a3za mpou3BOJICTBA CEPHOM, (hocHOpPHOIA, A30THOM KHCIIOT U MICTOYCH.
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OO6BemMBI TPOU3BOCTBA CEpHOM KUCIOTH B Mupe U B PD. CripheBas 6a3a mpousBoacTBa
CEpHOM KHCIOTBI - CaMOpOJHasi Cepa, IMUPUT, CEPOBOJOPOJ, OTXOAAIIME TIa3bl LIBETHON
metaiypruu. @pami-npouece, Kmayc-nporece, o0XUTr muputra U pyad IBETHBIX METaJUIOB.
KoHTakTHBIN CrOCOO MPOM3BOJACTBA KHUCIOTHL. TEXHOJOTHYECKHE OCOOEHHOCTH IPOIECCOB
OKHUCJICHUS JIMOKCUJA Cepbl, IOJYyYEHHOTO W3 PA3JIMYHBIX BHUJOB CHIPbS. ODHEpPro- u
pecypco3(h(HeKTUBHOCTB MPOLIECCOB MOMYYSHHS CEPHONM KUCIOTHI U3 MIUPHUTA H CEPOBOIOPOIA.

O6Bembl pon3BoacTBa (hochopHOit krcmoThl B Mupe u PD. CrippeBast 6a3a mpou3BoICTBA
KHUCIOTHI B PO.

OO6beMbl MPOU3BOJICTBA U ChIpheBasi 0a3a MPOU3BOJCTBA a30THOM KUCIOTHL. TexHomorus
CHHTE3a aMMHakKa — MeTo1 Xabepa-bora.

CripneBas 6a3a npousBojctsa mmenodeit (NaOH, KOH) u o6beMbl ux npousBojictBa B PO.

2.2. TexHomnorum, aHamu3 SKOJIOTMYECKOH OMACHOCTH MPOU3BOACTB M  METOJBI
00e3BpeKMBaHUs COPOCOB U BHIOPOCOB.

Hctounuku oOpa3oBaHusi, 00BEMBI BBIOPOCOB M COPOCOB B TEXHOJOTHSX MOTY4ECHUS
CEpHOI KUCIOTHL. TBepible OTXObl MPOU3BOJCTBA CEPHOM KUCIOTHI U3 MUPUTA U BO3MOXKHbBIE
METOJbl WX yTHiIM3aluu. V3BieueHre Meau U CeleHa U3 OTXOA0B IMUPUTHOTO MPOU3BOJICTBA.
KoHTpob BEIOPOCOB B KOHTAKTHOM CIIOCO0€ MPOU3BOCTBA CEPHOI KUCIOTH. OCHOBHBIE METOBI
oOpamienus ¢ BeiOpocamu SO2. HeliTpanuzanusi CTOYHBIX BOJ IPOU3BOJCTBA CEPHOM KHCIIOTHI.
Pereneparus orpaboTaHHON CEPHOI KUCIIOTHI.

3arpszHenne ruzapochepsl B Xoxe ¢uioTanuu anaTUT-He(eNInHOBBIX pya TexHomoruu
MOJTyYEHUs KCTPAKIIMOHHOU docopHOii KucioThl, cynepdocdara, nBoitHoro cynepdocdara u
KOMIUICKCHBIX MUHEPATBHBIX yIOoOpeHuit Ha ocHOBE (ocHOpHON KHUCIOTHL 3arps3HEHHE
atMoc(epHOro BO3AyXa COEAMHEHMSIMH (QTOpa M MeETOoAbl OOphOBI ¢ HUM. 3arpsi3HEHUE
aUTOC(EpBl TBEPABIM OTXOAOM MPOU3BOJCTBA KUCIIOTHI, METOBI OoOpamieHus ¢ Gpochorumcom.
HeiiTpanu3zanus cTOYHBIX BOJ IPOU3BOACTB KUCIOTHI M ochopcoaepkamux yao0peHuu.

COpochl 1 BEIOPOCH B POU3BOJICTBE aMMHaKa, METOAbI OOpaIieHus: C HUMHU. TeXHOJIOTUS
MIPOU3BOJICTBA A30THOW KHUCIOTHI M3 ammuaka. [lonstue mpomyBouHoro raza. OpraHuzanus
LIUKIUYHOTO IIPOU3BOCTBA.

DKOJOTHYECKHE acTeKThl TOObIYM CONel U TMpeaBapuTeNibHas MOArOTOBKA PACCOJIOB IS
AIIEKTPOXMMHUYECKOT0 MOJdy4yeHUs mienoued u xjopa. OCOOEHHOCTH MOJyuyeHUs IIEeNo4Yel B
nuadparMeHHBIX, PTYTHBIX U MEMOPAHHBIX SJIEKTPOIN3EPaX U CBA3AHHBIE C HUMH TEXHOJIOTUHU
00e3BpeKMBaHUs BHIOPOCOB U cOpocoB. [lomydenne cuateTnueckon conbl mo metoay ColbBe U
npobiema «OesbIX MOpe».

Paznen 3. JxoJiorudeckue acmeKTbl CMEKHBIX € XHMHYECKOH TexXHOJIOrHew
NPOU3BOJCTB

3.1. Dkxojormueckue acmekThl OypeHHs W OKCIUTyaTallil Ta30BBIX H HE(TIHBIX
MECTOPOXKIACHUN.

Opranuzanus Hedre- M razofno0biuu B P® - skonornueckue acmekTsl OypeHUs u
HKCIUTyaTallMH Ta30BbIX U HEPTAHBIX MecTopokaeHul. [lomyTHbI HedTsIHOI ra3. OOpa3oBaHue
OTXO0/10B Ipu u3BiIeueHun HepTu. ObecconrBaHue HedTel W TPaHCIOPTUPOBKA Ta30BBIX U
HEPTSIHBIX TOTOKOB. MeTo/ bl 00palieHns ¢ Hedre3arps3HeHHBIMU BOAAMU U He(TeluIaMaMH.

3.2. llemtrono3Ho-OymMakHasi TPOMBIIUIEHHOCTh Poccuu. TpaauinoHHBIE CBHIPHEBBIE U
DHEPreTUUECKUE PECYPCHl OTPACIM U COBPEMEHHBIE TEHJCHIIMM B OPraHU3allMM MAJIOOTXOJIHOTO
npousBojcTBa Oymaru. Kpadt nponecc — kak mpumep pereHepary 3HEeprud U MaTepuaioB.
Ot0enuBanne OyMaKHOW Macchl M COMYTCTBYIOLIME IPOLECCY AKOJOTHYECKUE MPOOIEeMBbI.
AHanM3 )XU3HEHHOTO ITUKJIa OyMaru ¢ TO3UIUNA SHEPTO- U PECypCOCOEpEeKeHHUS.

3.3. CeipbeBasi 0a3a, TEXHOJOTUS M JKOJOTUYECKHE ACMEKThI MOITYYCHHS aTOMUHUS.
Poccuiickuii amtomMuHuil Ha MHpPOBOM pblHKE. ChippeBas 0a3a W TEXHOJOTUS MOJYYCHHS
rmHOo3eMa 1o Mmertoxy baiiepa. KpacHblii mutam.  DNEKTpOXMMHMYECKOE — IOJIydyeHHe
METAJIMYECKOTO  aTIOMUHUA. 3arpsisHeHHe aTMoc(epHOro Bo3ayxa (Topcoaep KaluMu
COEMHEHUSIMH, 00pazoBaHue adpo3osieid. MeToabl MUHUMHU3AlMU HETraTUBHOTO BO3JICHCTBUS Ha
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OKpYXAaloIIyl0 Cpeay. OHepro- Hu pecypcocOeperamoimye MpUEeMbl B  TMPOU3BOJACTBE
METATNYECKOTO ATFOMIHHUSL.

Paznen 4. CoBpeMeHHble HANpPaBJIEHUS] OPraHU3alMHU  MAaJIOOTXOJAHBIX
TEXHOJIOTHYECKUX MPOU3BOIACTB

4.1. Mem6Opannsie TexHosoruu. CtpoeHme MemOpaH. MeTonbl oOpaTHOro ocMoca,
ynbTpadmibTpanuu. Mcnoas30BaHue MEMOPaHHBIX TEXHOJIOTHIA B ONPECHEHUH, 00€CCOMBAHNUN
U OYHUCTKE BO/I.

4.2. Meroa CymepKpUTHYECKOTO OKHUCICHHS W JApyrue Oe3XJIOPHBIC TEXHOJIOTHH.
TeopeTnueckre OCHOBBI CYMEPKPUTHUYECKOTO OKUcIeHHs. (OO0e3BpeKMBaHUE 3arps3HSIOMINX
BeriecTB Y @ u3nydeHueMm, MepoKCHIOM BOJOPO/1a, 030HOM M KOMOWHAIEH 3THX METO/IOB.

4.3. buotexHonornyeckue MeTopl. bruonornueckas ouncTka CTOYHBIX BOJ B a9POOHBIX U
aHAdPOOHBIX YCIOBUSX.

4 O0bem yueOHOH TUCHMILINHBI

O0BbeM THCHUTIIIHHBI
Bup y4eOHoii padoThI Axax. | Actp.
3E
q. q,

O061mast Tpy10eMKOCTh TUCIHUIIHHBI 4.0 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
B TOM YHcJe B (hpopMe MPAKTHYECKOH MOATOTOBKH 0,19 7 5,25
Jlexuuu 0,88 32 24
[TpakTnueckue 3austust (I113) 0,44 16 12
B TOM 4YHCJIe B (hOpMe NIPAKTUIECKON MOATOTOBKH 0,19 7 5,25
CamocrosiTeJibHAas pa6oTa 1,67 60 45
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI 1,67 60 45
Bua konTpos:
JK3amMeH 1,0 36 27
KonTakTHas paboTa — MpOMEXyTOUHas aTTeCTAlUs 1,0 0,4 0,3
[TonroToBKa K SK3aMeHY 35,6 26,7
Bu1 MTOroBOro KOHTpOJISI: IK3aMeH

AHHOTanusA pado4eil NporpaMMspl y4e0HOH TUCHUTIIHHBI
«TexHuka 3alMTHI OKPY:KAaIOLIeil cpeab»

1 Heab AMCHUIUIMHBI - (OPMUPOBaHUE KOMITJIEKCA CHCTEMATU3UPOBAHHBIX 3HAHHUU O
METOJaX M TpHeMax 3alllUThl OKPYKAIoIIeH cpelbl OT 3arps3HeHHs] MPOU3BOICTBEHHBIMU
BbIOpOCcaMu, cOpocaMu U OTXOJIaMHU.

2 B pe3yabrare u3y4eHus JMCUUINIMHBI JOJIKEH:

Obnadams CIETYIONTUMU KOMITIETCHIIMSIMU U MHANKATOPAMH UX JOCTHKECHHUS

[1K-5.1, TIK-5.2, TTIK-5.3.

3uams:

- OCHOBHBIE TEXHOJOTUYECKUE METO/IBI 1 TPHUEMbl MUHUMHU3AIIUU TIOCTYIIJICHUS B O0BEKTHI
ouochepsl Hanbojgee KPYMHOTOHHAKHBIX PA3HOBHIHOCTEH MPOW3BOJCTBEHHBIX OTXOJIOB, HMX
00e3BpeKUBaHMS U IEPepabOTKH;

- (pM3UKO-XMMHUYECKOe CYIIECTBO, ammaparypHoe O(opMIIeHHE U COMOCTABHTEIHHYIO
3¢ (HEeKTUBHOCTH peann3yeMbIX MPUPOIOOXPAHHBIX TEXHOIOTHIA;

Ymemo:

- KBAIU(UIIUPOBAaHHO 0OOCHOBaTh BBIOOP COOTBETCTBYIOIIEH MPUPOJOOXPAHHON
TEXHOJIOTUH NMPUMEHHUTEIBHO K PEIICHUI0 KOHKPETHOM 3a7aun 00e3BpexUBaHUs (IepepaboTKH)
OTXOJI0B, COPOCOB 1 BBIOPOCOB B YCIOBUSX JEHCTBYIONIETO (IPOSKTUPYEMOTO0) MPEAIPUSTHS;

Braoemy:

- HaBBIKAMHM aHAIM3a HAYyYHO-TEXHHYECKONW HHGOpManuu B 00JACTH TEXHOJIOTUHU
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oOpalreHus ¢ aHTPOIIOTeHHBIMH ITOCTYIUICHUSIMHU B Orocdepy.

3 Kparkoe coaep:kanue TUCHUNIHHBI

Pa3znes 1. TexnoJiorusi odOpaimienue ¢ TBepaAbIMA 0TX0AaMM MPOU3BOACTBA U OYUCTKHU
OTXOASIIHUX ra30B 0T a3P030JieH

1.1. BBenenue: Ha3zHayeHHe, 3a7aud, poOJib, CTPYKTypa, oOmIas XapaKTepUCTHUKA
JTUCUHUIUTMHBI U KOHTPOJIb YCBOCHHUS 3HAHUHN

1.2. O6parienue ¢ TBEPABIMU OTXOJaMH MPOU3BOJICTBA U OYMCTKA OTXOJSIIMX T'a30B OT
B3BCILICHHBIX BEHIECTB: TPEOOBAHUS K CAMOCTOATEIBHOMY OCBOCHHMIO Pa3/esIOB JAWCIUILIUHBI U
yKa3aHUs JUIsl IOATOTOBKH pedepaToB, pacipeieieHine HHIUBUIYaTbHbIX 3a1aHUN

Pazjen 2. OuncTka 0OTXOASIIINX ra30B OT CEPHUCTOrO AHTMAPUAA U OKCH/IOB a30Ta

2.1. Ounctka OTXOJSIIMX Ta30B OT CEPHUCTOrO AaHTHAPUAA BBEACHHEM IOPOIIKOB
IICJIOYHBIX areHTOB B (paKkelbl TOMOYHBIX AarperaroB © JABIMOXOMBI, PEareHTHBIMH,
a7cOpOLIMOHHBIMU U KaTAIUTUYECKUMU METOAAMHU

2.2. OuucTKka OTXOAAIIMX Ta30B OT OKCHUIOB a30Ta METOJaMH OKHCIICHUS,
BOCCTAaHOBJICHHMsI, abcopO1Mu, aAcopOLUu U KaTalu3a

Pa3znea 3. Ouncrka OTXOASIIMX ra3oB OT TaJOreHOB, aMMHMAaKa U OPraHMYecKHX
coeIuHeHu

3.1. OuucTka OTXOIANIMX Ta30B OT TaJOICHOB W WX IMPOU3BOTHBIX C HCIOJIH30BAHUEM
afcopOEHTOB M METOJaMH CyXOil XeMOocOpOIuH, MOTJIOLIECHUS BOJOW, pacTBOpaMH COJBI,
ammuaka, oudropuna kamus (st (Topa W €ro COeAMHCHMIA); aOCOpOIMU BOJOH, pacTBOpaMHu
HIEJIOYHBIX PEareHTOB M OPraHUYECKHUX BEIIECTB, BRLICOKOTEMIIEpATypHOU TpaHchopMaluu XJiopa
B XJIOpUJ BOAOPOAA(UIsl XJIOpa M €ro COEIMHEHHUM); XeMOCOPOLMHU KEJIE3HBIMU CTPYXKKaMH,
BOJIOM, pacTBOpaMu OpPOMHUJOB jKelie3a, MICNIOYHBIX M IIET0YHO-3€MEIbHBIX METAIIOB, €IKHX
miesioyeil, colpl W moTamia, Opomuaa Bojopoaa (s OpoMa M €ro COeAUHEHHUi); ancopOuuu
AKTHUBHBIM YIJIeM U aHMOHUTaMHU (1S o/1a U Houa BoJopo/ia)

3.2. OuncTka OTXOISAIIMX Ta30B OT aMMHaKa C HCIOJb30BAHHMEM BOJBI, PACTBOPOB
pa30aBICHHBIX KUCIOT U KHUCIBIX COJIEH MHOTOOCHOBHBIX KHCIOT, KOMOMHUPOBAHUS BOJHOW U
KUCIOTHOM  00paOOTKM, C)KMIaHUs, KaTaJUTHUYECKOIO  pa3joXKEeHUs, MHUKPOIOPUCTHIX
a/1cOpOEHTOB

3.3. OuncTKa OTXOANINX Ta30B OT OPTrAaHMYECKUX COCTUHEHUI METOIaMU KOHICHCAIIHNH,
KOMITPUMHPOBaHHUS, a0COpOIIMH, UX KOMOMHUPOBAHUS, aJICOPOITNH, KaTaau3a U 1eCTPYKLIUU

Pasnen 4. TexHOI0THA OYMCTKH CTOYHBIX BOJI MEXaHUYECKMMU METOAAMH

4.1. ITpomsblisieHHOE BOJOCHA0KEHHNE U 00Pa30BaHUE CTOUYHBIX BOJI

Boansie pecypcebl. [loTpeOHOCTh BOJBI U1 TEXHOJIOTHYECKHX MpoleccoB. TpedoBaHus
K Kau€CTBY BOJIbl B XMMUYECKOI MPOMBIIIIEHHOCTH. [I0Ar0TOBKA TEXHOIOTMYECKOM BOIbI. BHibI
ctouHbIX Boj (CB). O6bembl u yTH yMeHblieHUs konuuectBa CB. Knaccudukauus npumeceit
B CB mo ¢usnueckuM, XUMHYECKHM, OHOJIOTHYECKUM U (Da30JUCHIEPCHBIM TMpU3HAKAM.
Knaccudukanus meronoB ounctku CB. PekyrnepaTuBHbIE U 1€CTPYKTUBHBIE METOJIBI OYUCTKH.
Ob6nactu npumeHeHust U 3¢ HEeKTUBHOCTH MeTO10B. HarnpaBienus MHTeHCU(DUKAIINHY U CHUKEHUS
3aTpaT Ha O4YMCTKY. JlokanbHble W OOIIE3aBOACKHE COOPYKEHHUS Uil OYMCTKH. CHCTEMBbI
000pOTHOTO BOJOCHAOKEHUSI C OXJKICHHUEM M OYHCTKOW BOJBL. AHAIM3 BOAOOOOPOTHBIX
OUKJIOB. Metoabl oxJaxaeHus yciaoBHO-uyucThix CB. KonTposb  KkauecTBa BOABI M €r0
aBToMaTtu3anusi. beccTtouHble NMPOU3BOACTBA - OCHOBHOM IyTh 3alllUTHl MPUPOJHON CPEABIL.
[Ipuntuner  co3gaHusi OECCTOYHBIX MPOM3BOACTB. beccTouHble (3aMKHYTBIE) CXEMBI
BOJIOCHAOKEHUSI B XHMHUYECKOM M JAPYTrUX OTPaCisAX MPOMBIIIIEHHOCTH. HepaBHOMEPHOCTh
oOpa3zoBanus u cnycka CB. KoagdunmenTsl HepaBHOMEPHOCTU. Y CpeHEHUE KOHIIEHTPAIUi 1
pacxoma CB. Koncrpykuun ycpennureneid. ABTOMaTH3alMs TPOIECCOB  YCPEAHEHUS
KOHIIeHTpauuii u pacxona CB.

4.2. [IpouexxuBaHue U OTCTaBaHUE

XapakTepucTuKa 1 CBOicTBa HepacTBOpUMBIX npumeceii B CB. [IpouexuBanue CB uepes
pemeTku, cuta M (QpPaKIUOHATOPHL. YJaleHHue MpHUMecel OTCTauBaHMEM B TIECKOJIOBKAX,
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TOPU30HTAIBHBIX, PAJUAIbHBIX, BEPTHUKAIbHBIX M TOHKOCJIOHHBIX OTCTOMHMKaX. Y JalleHue
BCIUTBIBAIOIMX IpUMecei (HeTH, Macell, CMOJ, 5KUPOB U JIp.) B yCTAHOBKaX ¢ HE()TEIOBYIIIKAMH.
4.3. ®ubTpOBaHUE
OuIbTPOBAHKE YEPE3 TKAHEBBIE IIEPETOPOJAKH. XapaKTEPUCTUKA IIEPErOPOIOK U YCIOBUS
ux BelOOpa. UIbTpOBaHKE Uepes3 CIION 3epHUCTOro MaTtepuaia. Marepuansl Ui GUIBTPYIOIIUX
CJI0eB. YCTAHOBKM C MEUIGHHBIMH M CKOPOCTHbIMH (unbprpamu. IIpombiBka (HuIbTpOB.
Muxkpoduminprpanus. OuucTKa OT 5SMYJIbIMPOBAaHHBIX BELIECTB B (UIBTPAX € MEHOIO-
JMYpPETaHOBOM 3arpy3koil. MarHuTHbIE (PUIBTPBI: HA3HAUYEHHUE U PEreHEPALIUsL.
4.4. llenTpoOexHOE pa3aciiCHHE
VYnanenue TBEpAbIX M KUAKUX BELIECTB M3 CTOYHBIX BOJ| B HANOPHBIX M OTKPBITBHIX
THJIPOLMKIIOHAX. Y AajeHue NpuMecell B yCTAaHOBKAX ¢ HEHTPUPYraMH.
Pa3nes 5. TexHoJIOTHSI OYMCTKHM CTOYHBIX BOJ XMMHYECKMMH MeTOAAMU
5.1. Helitpanuzanus
XapakTepucTuka METOHOB. YCTAaHOBKHM i HeuTpanuszanuun CB. Pearentsr mis
HEUTpaIU3allUH.
5.2. OcaxneHue
Pearentsl, ycnoBus peakuuil 0caxaeHus. Y 1aJeHUe HOHOB TKENBIX METAJIOB.
5.3. OkucieHne 1 BOCCTaHOBJIEHUE
OuncTka BOA ~ OKMCIEHHEM M BOCCTAHOBJICHHEM  3arpsi3HAIOIIMX  BEILECTB.
Xapakrepuctuka okuciauteneid. OKucieHue ra3oo0pa3sHbIM XJIOPOM M XJIOPCOJEPKALUMHU
BEUICCTBAMM, IIEPOKCUIOM  BOJOPOAA, IEPOKCOCEPHBIMH  KHUCJIOTaMHU, IHPOJIIO3UTOM,
KkuciopogoM Bosayxa. Ounctka CB o30HOM. JlecTpyKTHBHBIE CBOMCTBAa 030HA, METOMBI €T0
IIOJIyYEHUS U ITOCJIEICTBUS UCIIOJIB30BAHUS. Y CUIICHHBIE OKUCIIUTEIbHBIE NTpoLiecchl. KaBuranus.
OuncTka BOCCTaHOBJIEHHMEM. XapaKTepucTHKa BoccraHoButTened. Cxemsl ounctkn CB ot
COEIMHEHUH MBILIbSKA U XpOMa. XapaKTepUCTHKA METOA0B. CXeMBbl yCTaHOBOK.
Paznen 6. TexHOJIOTHSI OYHCTKM CTOYHBIX BOJ  (PU3MKO-XUMHYECKHUMH,
OMOXMMHYECKHMH H TEPMHUYCCKHMMH METOAAMHU
6.1. Koarynsamust u QIIoKysIsus
MexaHu3M JecTBUS, BHIBI, 03Bl KOArylIssHTOB U (uokynsHToB. CMelieHue
KOAaryJIssHTOB C BOJOW B THIPAaBIMYECKUX W MEXaHUYECKUX cMecurensax. Ileperopomuaras,
BUXpEBas M BOJOBOPOTHAas KaMmephbl XJomnbeoOpa3oBaHus. OuMCTKa B KOAryisaropax-
OCBETJIMTEIAX.
6.2. daoranus
Mexanusm u 3akoHoMepHOCTU. Bunbl pnorannu. dnoranus ¢ BblIEICHUEM BO3yXa U3
pacTtBopa. BakyyMmHble, HamopHble M Spiau@THbIE ycTaHOBKHU. (DioTamus ¢ MeXaHHYECKUM
JUCIeprupoBaHueM Bo3ayxa. IIHeBMaTHueckue (QUIOTAllMOHHBIE YCTAHOBKU. Y CTaHOBKHU
XUMHUYECKOH, Onosornueckoi 1 MoHHOH Quoranuu. Ounctka CB nenHoil cenaparuei.
6.3. OOpatHbIil 0CMOC U yABTpaQUIbTPALS
JlocTOMHCTBA M HENOCTATKU MeToAa. Moy, HCIoNb3yeMble B Ipoueccax ouucTku CB.
VYeTaHOBKM ¢ NapajuleIbHBIM M TNOCHEOBATECIIBHBIM ~ COCJUHEHHEM  MOJIYJICH.
VY nbpTpaguabTpaiOHHbIE YCTHOBKH JJIS1 M3BJICUEHUS MAacel U3 Maciao3MylIbcHOHHbBIX CB.
6.4. DIEKTPOXUMUYECKUE METOIbI
Knaccupukanuss ~ meromoB.  Omektpoiau3 B ounctke  CB.  Ilpumenenue
ANEKTPOXUMHUYECKOTO OKHCIIEHUS W BOCCTAHOBJIEHUs I OYUCTKH BOJBI. PekyrnepanvoHHbIE
TEXHOJIOTMYECKHE IIPOLIECChl, OCHOBAaHHBIE Ha JJIEKTpoiu3e. PereHepanus TpaBUIbHBIX
pacTBOPOB B  TEXHOJIOTMYECKUX Mpoleccax oOpabOTKM METaIoB.  DIJIEKTPOIUAIH3.
DEeKTPOKOATYIALMOHHAS U 3JIEKTPO(IOTAIMOHHAS] OYUCTKA MPOMBINUIEHHBIX CB.
6.5. NonHs1ii 0OMeH
Teoperuueckue ocHOBBL. I[IpupoaHble UM CHHTETMYECKHE, OPraHUYECKUE W
HEOPraHWYECKHE MOHUTHI, UCHONIb3yeMble Mg ouucTKM CB. YcTaHOBKM NeproandecKoro u
HENPEPBIBHOTO AecTBUs. Perenepanus HOHUTOB.
6.6. AncopOrus
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Teopernueckne OCHOBBI. XapaKTepUCTUKA COPOCHTOB, MPUMEHsIEMBIX i1 ouncTku CB.
Hcnonb3oBaHue OTXOMOB JUIsl OUUCTKH. JJOCTOMHCTBA M HEIOCTATKU JEUCTBYIOIIUX YCTAHOBOK
¢ azcopOepaMH C HEMOJBIKHBIM, IBHKYLIIUMCS U TICEBJOOKMKEHHBIM CJIOEM aIcopOeHTa.
PexyniepanrioHHbIe U AECTPYKTHBHBIC METO Bl PETCHEPAINH aJICOPOCHTOB.

6.7. DKCTpaKIus

Bribop pacTBoputesnsa. DKCTPAKIMOHHAS OYMUCTKA CMEHIAHHBIMH PACTBOPUTEIISIMHU.
Mertonpl pereneparuu pactBoputesneii. Ounctka CB ot denona skcrpakiueiiheHcoapBaHOM.
Metoapl wu3BieYeHHUS HOHOB MeTawioB u3 CB  HOHOOOMEHHOH H  KOOPAMHAIMOHHON
SKCTPAKIUECH.

6.8. buoxumuieckrue MeToIbl

JIoCTOMHCTBA U HEJOCTATKM METON0B. MakcuMallbHble KOHLIEHTPALlUU 3arpsi3HEHUH, HE
Brustone Ha ouoxumudeckuii mporecc. BIIK u XIIK. CoctaB akTUBHOTO WJIa U OHOIUICHKH.
buoxumuueckuit mokazatenb. AGcopOuus u mnorpelsieHHe KHUCIopoaa. BiusHue BHEUIHUX
(GakTOpoOB Ha MPOIECCH OKHUCIEHUS. A3pOOHBIE METOIbI OYMCTKH. OYUCTKA B €CTECTBEHHBIX
coopyxenusx. [lonst opomenuss u nonst ¢unbrpanuu. buonornyeckue npyzasl. OyncTka B
HCKYCCTBEHHBIX COOpYyxkeHHUsX. AspoTeHkHd. CrnocoOwl a’panuun CB B a’poTeHkax, O4yMCTKa B
ounodunsrpax. I[lpumenenue nans aspaumu CB Boxg kuciopoma. AHa’pOOHBIE METOJbI
ounoxumuueckoir ounctku. KoHcrpykimn metaHTeHKOB. COBMECTHAsI OUMCTKA MPOMBIIIIICHHBIX
u O0bIToBBIX CB. I'paBuTaninoHHsble, GIOTAIMOHHBIN, IEHTPOOSKHBINH U BUOPALIMOHBIA METOIBI
YIUIOTHEHUS aKTUBHOTO mja. CyllKka U YTUIU3aIHs 0CaIKOB.

6.9. TepMuueckrue METO bl

Meroasl TepMuueckoro oOe3BpexkuBaHus. TpeOoBaHUsS K YCTaHOBKAM TEPMUUYECKOTO
obe3BpexuBanuss CB. KonunentpupoBanue CB B BbIapHBIX ycTaHOBKax. [Iporiecchbl
KpUCTAJUTM3AllMK JJIsi BBIJIEJICHUST BemiecTB, 3arps3Hstomux CB. Meroasl mnepechlmeHus
pactBOopoB. Kpucramnuzauus ¢ BO3AYHUIHBIM U BOJSHBIM oxJaxaeHueM. Kpucramimszanus B
TepMoyMsiruyuTensix. OUnucTka B YCTAaHOBKAaX: BBIMAPHBIX € THAPO(OOHBIM TEIJIOHOCUTENIEM,
BBIMAPHBIX aquabaTUYeCKUX OJHOCTYIEHYAThIX M MHOTOCTYIEHYATBhIX, BBIMOPAKUBAHUS H
KPUCTAJUIOTUAPATHBIX. TEPMOOKHCIUTENbHBIE METOJbl O00€3BPEKUBAHUS KUIKUX OTXOJIOB.
MeTtoa >KHIKOCTHOTO OKHcIeHHs. Meron mapoda3HOro KaTaauTHUECKOro OKucieHus. «Or-
HeBOU» metToA. KoHCTpykimu mnedeil. YCTaHOBKM C pEKylepauuei Terjia U ra3004rCTKOM.
CpaBHUTENIbHBIE TOKA3ATEIH.

6.10. HecopOmusa (merasarusi) DBIMOBBIMH Ta3aMH M HarpeBaHUEM BOJbBI, BaKyyMmMHas
JeCopOLIHsL.

4 O0beM yueOHOH THCHMIIINHBI

O0bem 1MCOMIIIMHBI
Buj yueOHoii padoThl Axax | Actp.
3E
. 4.

O0mas TpyA10eMKOCTb 1M CHUTITTHHBI 5,0 180 135
KonTakTHast padoTa — ay1MTOPHbIE 3aHATHS: 1,78 64 48
B TOM 4Hcie B GopMe NPaKTHYECKO# MOAT0TOBKH 0,11 4 3
Jlexuuu 0,88 32 24
[Mpaktnyeckue 3ansatus (I13) 0,88 32 24
B TOM 4HCIIe B OopMe MPAKTUUECKON OATOTOBKU 0,11 4 3
CamocrosiTebHasi pa6oTa 2,22 80 60
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCLIUIIIMHBI 56 42

2,22
PedeparuBHo-ananuTHyeckas padbora 24 18
Bua konTposs:
IK3aMeH 1,0 36 27
KonTakTHas paboTa — MPOMEKYTOUHAST ATTECTAIHS 1,0 0,4 0,3
[ToaroToBka K 3K3aMeHy 35,6 26,7
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Buja uToroBoro KOHTpOJIs: JK3aMeH

AHHOTanuA padoyeil MpOrpaMmbl AHCUUIIMHBI
«IKOHOMNKA H IPOTHO3MPOBAHNE MPOMBIILIEHHOT0 MPUPOA0NOJIb30BAHUD)

1 eau IMCHUNIMHBI - TOATOTOBKA CICIIHATMCTOB-IKOJIOTOB, 00JIaAOIINX HABBIKAMU
CBOOOJHOIO BIJIAJICHUS METOJlaMU U TMOJAXOAAMHM K TNPUHSATHIO PEIICHUH, OMUPAOIIUXCS Ha
pe3yabTaThl  TIIyOOKOTO  HKOJIOTO-3KOHOMHUYECKOTO  aHAIM3a  HKOJIOTHUECKUX  IpodiieMm,
BO3HUKAIOIIUX B cepe GyHKIIMOHUPOBAHUSI IPOMBIIIJIEHHOTO ITPOU3BOJICTBA.

2 B pesyabrare H3yyeHUs TUCHUILINHBI I0JIKEH !

Ob6aaoams cliefyOIUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTOCTHKEHUS:

[1K-6.1, T1K-6.2, I1K-6.3, I1K-6.4, TIK-6,5, I1K-6,6.

3namo:

— TPaBOBBIC, METOJUYECKUE, HOPMATUBHO-METOJMYECKHE JIOKYMEHTBHI, Kacarouluecs
peanu3aluy SKOHOMUYECKUX MEXaHU3MOB OXPAaHbl OKPYKAIOIIEH IPUPOTHON CPEJIbI;

— METOJBbI OIIEHKM YyIiepOa OT 3arpsi3HEHHS OKPYXKAIOIIEeH Cpebl MPOMBIINLICHHBIMU
NPEANPUITHIMU;

— METO/Ibl UCUMCIICHHUSI KOJIOTHUECKHUX IJIATEXEH 3a 3arpsi3HEHHE OKPYKArOLIEH Cpeibl;

— CYIIECTBYIOIIUE CePTHPHUIIMPOBAHHBIC MPOTPAMMHBIC MPOIYKTHI U HHPOPMAIIMOHHBIC
CHUCTEMBI, IPUMEHSIEMbIE B CUCTEMAaX YIPABJICHUS CPEI0O3ALIUTHOMN ACSITEIbHOCTHIO;

— METOJIbl TPOBEACHHUS TEXHMKO-DKOHOMHYECKHX pacyeTOB, OLIEHKH JKOJIOTro-
SKOHOMHYECKOHN 3D (PEeKTUBHOCTH KAUTAIBHBIX BIOXEHUI B CTPOUTEIHCTBO MPOU3BOJCTBEHHO-
XO3UCTBEHHBIX OOBEKTOB, pPa3pabOTKHM U BHEAPEHUS HOBOM TEXHUKHU, OCYIICCTBICHUS
CPEIO3alIUTHBIX MEPOIIPUATUH;

— METOJIBI YKOJIOT0-DKOHOMHYECKOT0 aHaJIN3a, IPOrHO3UPOBAHMS U yIIpaBiIeHHs B chepe
MIPOMBILIUIEHHOTO MPUPOI0NI0JIb30BAHUS.

Ymems:

- TpPUMEHATh TOJy4YCHHbIC 3HAHUS, YMEHHS U HaBBIKM B OOJACTH HSKOJIOTHYECKOMN
HSKOHOMUKH JJIsl KBATHU(HUIIMPOBAHHOTO BBHITIOJIHEHUS] HAYYHO-MCCIIEIOBATEIBCKON, MPOSKTHOM,
MPOU3BOJCTBEHHO-TEXHOJIOTMYECKON,  AKCIEPTHOM U OpPraHU3alMOHHO-YIPABIEHYECKON
npohecCuOHATBHON e TENbHOCTH.

Braoemo:

- MPaKTHYECKUMHU HABBIKAMH TMPUMEHEHHUs JEUCTBYIOIINX HOPMATHBHO-METOIMYECKUX
JIOKYMEHTOB, CHEIUATN3UPOBAHHBIX IMPOTPAMMHBIX TMPOAYKTOB M IOJYYEHHBIX B IIpoLEcce
oOydeHUs 3HAHUM i1 TNPOBENEHUs HATypajJbHOM M CTOMMOCTHOM OIIEHKM BO3JEHCTBUS
NPOMBIIUICHHBIX  OPEANPUATAA Ha  OKPYXKAIOWIYI0  Cpeay; ONpelNeNieHus  pa3MepoB
KOMITICHCAIIMOHHBIX TUIaTeXEeH 3a 3arps3HeHue atMocdepbl, BOJHBIX OOBEKTOB U TIOYB;
MOJTOTOBKU 3KOJIOT0-3KOHOMHUYECKOTO 000cHOBaHUS 3((HEKTUBHOCTH pa3pabOTKU U BHEAPEHUS
OJTHOLIETIEBBIX ¥ MHOTOIIEJIEBBIX CPE03ANTUTHBIX MEPOTIPUITHIA.

3. Kparkoe cogep:kanue JTUCHHUIINHBI

Paszpgen 1. O0beKTHI M IOKA3aTEIH IKOJI0I0-IKOHOMHYECKOI0 AaHAIH3A

1.1 Ilpoyeccol npomwiiuieHHO20 RPUPOOONOIb306AHUA KAK UCHOYHUKU 3A2PA3HEHUS
OKpydicarouieil cpedvl U 00beKmbl IK01020-IKOHOMUYECKO20 AHANU3A.

HarypanbHass ¥ cTOMMOCTHasi OIlEHKAa HETaTUBHOI'O BO3ACHCTBUS MPOU3BOJCTBEHHO-
XO3UCTBEHHOM JICSITEIIPHOCTH Ha OKPYXKAIOIMIYI0 Cpely B 3agadax HMX MPOSKTHPOBAHMSI,
CTPOUTENBCTBA, HKCIUTyaTallMd U JUKBUAALMH. [IporHO3upoBaHME M aHAIN3 JKOJOTMUYECKUX U
HKOJIOTO-3KOHOMHYECKHX TTOKa3aTese (PyHKITMOHUPOBAHUS MTPOMBIIIICHHBIX TPEINPUATANA KaK
BAKHEUILNHN JIEMEHT CPE03alUTHOTO MEHEPKMEHTA.

1.2 Iloxazamenu ouenHKu ypoeHsa HE2AMUBCHO20 6030€IICMEUA HA OKPYHCAIOUWLYIO CPEOy
U QHAU3A IKOJI020-IKOHOMUYECKOU Ipekmugnocmu.
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3ajayn  aHaNIM3a AKOJIOr0-?KOHOMUYECKOW AI(P(GEKTUBHOCTH TEXHUYECKUX,
WHBECTUIIMOHHBIX WM OPraHU3allMOHHO-YIPABICHUECKUX PEHICHUH M OCHOBBI MOAXOAAa K HX
peanuzanuu. [TokazaTenu s3k010ro-3KOHOMUYECKOH 3 PekTUBHOCTH.

Kanuraneasle 3aTpaThl, ce0ECTOMMOCTb MPOAYKIUH, CTOMMOCTh pPEaTn30BaHHON
OPOAYKIMHM B 3aJa4ax OLEHKU HKOHOMUYECKOW U 3KOJOr0o-3KOHOMHUYECKOH 3(PPEeKTUBHOCTH.
Knaccugukarus nokasareneit 3¢phekTuBHOCTH.

[TonsiTHEe SKOJOro->KOHOMHUYECKOTO yiiepbda Kak CpeacTBa aHalu3a pa3MepoB
AQHTPOIIOTEHHOT'0 BO3ACUCTBUS HAa OKPY’KAIOLIYI0 CPELy M ydeTa IKOHOMUYECKUX MOCIEICTBUN
9TOr0  BO3JEHUCTBUS TMpPU  aAHAIM3E  HAPOJHOXO3SHUCTBEHHOW  HKOJIOT0-?KOHOMHUYECKOM
3¢ (HEKTUBHOCTH TIPUPOIOOXPAHHBIX MEPOIPHUATHI U MHBECTUIIMOHHBIX MPOEKTOB. Ha3zHaueHue
IiaTexeil 3a HeraTUBHOE BO3JICHCTBUME Ha OKpyKarollyi cpeay. OCHOBHbIE HOPMAaTHUBHO-
METOJMYECKUE JOKYMEHTBHI.

Pa3znen2.0neHka 3K0J10ro-3KOHOMHYECKOr0 yiiep0a oT 3arpsi3HeHusi OKpYy:Karomen
cpeabl

2.1 Memoowt ouenku ywiepoa om 3azpAa3HeHus ammocgepul.

YkpylHeHHass OIeHKa ymiepOa oT 3arps3HeHust atMocdepbl. OCHOBHBIE (DaKTOPHI,
BIUSIONINE Ha BEJIMUYMHY yluepba OT 3arpsizHeHus atMocdepbl. MeToabpl OLIEHKH BEIUYMHBI
ymep0a oT 3arps3HeHus aTMOC(hephl.

2.2 Memoowt ouenku yuwiepoa om 3a2pA3HeHUs 800HBIX 00bEKMO08.

VYKpynHeHHas OleHKa yiiepba OT 3arps3HEHHs] BOJOEMOB. DakTOpbl, BIMSIOIINE Ha
BEJIMUMHY yiiep6a. MeTo bl OIIEHKH BEIMUYUHBI yiiepOa oT 3arpsi3HEHUs! BOJHBIX 00BEKTOB.

2.3 Memoow oyenku ywiepoa om He2amueHo20 6030€lCMEUs HA OKPYIHCAIOULYIO CPedy
npu pazmeuwieHuu Omxo0008.

VYKpylHEHHas OILIEHKa 3KOJIOro-3KOHOMHUYECKOTo yIiiepda OT pa3MelIeHHs OTXOJ0B
MPOU3BOJICTBA U TOTPeONeHUsI. DaKTOPhI, OMPECIIAIONNe BSIMUUHY yimepda OT pa3MemeHus
01x0/710B. OCHOBBI TIOJIX0/1a K €T0 OIICHKE.

2.4 Ywep6 om 3azpazuenus zemens.

HopMmaTtuBHbIe 10KyMEHTBI, Ha3HaYeHUE U 001acTh NpuMeHeHus. OnpeneneHue pa3MepoB
yiiepba OT 3arpsi3HEHUsT MOYBBl XUMHYECKHMMH BemllecTBamMH. DaKTOpbl, OMpeesolne
BEITMYUHY yIIepoa.

Pa3nes 3. Jxoj10rnueckue mjiaTe:ky 3a 3arpsi3HeHHe OKPYKaloLel cpeabl

3.1 Ocnognvie cmumynupyroujue MexaHumol

HopmaTuBHBIE  TOKYMEHTBHI, periaMeHTHpyoIIue (QYHKIHOHHPOBAHUE  CHCTEMBI
B3UMaHMs DKOJIOTHUYECKUX Iutarexeil. HMHpopmanmoHHas ocHOBa pacueTa HKOJIOTMYECKUX
IUIaTeXed 3a 3arps3HeHue arMocdepsl, BOJHBIX OOBEKTOB M HEraTHBHOE BO3ACHUCTBUE Ha
OKpYXKAaIoIlyI0 cpeay MpH pa3MelleHuu oTxooB. [loHsTHEe HOpMaTHBa JOMYCTUMOIO BbIOpOCa
3arpsA3HSIOIIMX BEIECTB B aTMOC(epy, HOpMaTHBa IOIYCTUMOTr0 cOpoca 3arpsA3HSIOLINX BEIIECTB
B BOJHBIE OOBEKTHI, JIUIMUTA Ha Pa3MEILEHUE OTXO0JI0B, BPEMEHHO pPa3pelIeHHOro BbIOpoca U
copoca. MecTo HOPMATHBOB M JIMMHUTOB B HKOHOMHYECKMX MEXaHH3Max obOecredeHus
HOPMAaTUBHOT'O Ka4e€CTBA OKPYXKAIOIIeH Cpeibl.

DKOHOMHYECKOE  CTHUMYJIHPOBAHUE CHIDKEHHS  HETaTMBHOTO  BO3JEHCTBUS — Ha
OKPYXXAIOIIyl0 Cpely /A0 JOMYyCTUMOTO YpOBHS, YMEHbBIIEHUS TOKCUYHOCTH BEIECTB,
MOTIAAAIONIUX B OKPYKAIOIYIO CPENly, COBEPLICHCTBOBAHUS MEXaHU3MOB OOPAIICHHUS C OTXOJaMH.

3.2 Memoowl pacuema 3K0102udecKux naamediceil 3a 3a2pA3HeHue ammocgeput

[Mnarexxu 3a 3arps3HEHHE aTMOC(Epbl CTAIlMOHAPHBIMU HCTOYHUKAMH BBIOPOCOB.
®opmupoBaHue craBok IuiaTel. OleHKa 0OBEMOB BBIOPOCOB  3arps3HSIIONIMX BEILIECTB B
atMocdepy. OmnpeeneHue pa3MepoB IUIAThI IPH Pa3HBIX COOTHOIICHUAX MEX/1y Maccoil BhIOpoca,
HOPMAaTHUBOM JIOITYCTUMOTO BBIOpOCa U TUMHUTOM (BPEMEHHO pa3pelIeHHbIM BBIOPOCOM).

3.3 Memoowl pacuema rKon02udecKux niamediceil 3a 3a2pA3HEHUE 600HBIX 00bEKM 08

[Inarexxu 3a 3arps3HeHHE BOJHBIX 00BEKTOB. POpMHUpOBaHME CTAaBOK IuTaThl. OlEeHKa
Macchl 3arpsi3HSIOLIMX BEIIECTB, OTBOJAUMBIX B  BOJAHbIE 00BeKThl. OmnpenerneHrne pa3MepoB
IUTIaThI IPU Pa3HBIX COOTHOMLICHUSAX MEXIY Maccoil cOpoca, HOPMATHBOM JIOITYCTUMOTO cOpoca U
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JUMUTOM (BPEMEHHO pa3pemeHHbIM cOpocoMm). OcoOEHHOCTH pacdeTra IUIaThl 3a OTBEIICHUE
3arpsi3HEHHBIX CTOYHBIX BOJI B TOPOACKYIO KAaHAIM3ALMOHHYIO CUCTEMY.

3.4Memoovt pacuema 3IKo102uvecKuUx naamediceill 3a He2amueHoe 6030elicmeue Ha
OKPYHCAIOU{yIo cpedy npu pameuieHuu 0mxooo0e

[Inarexu 3a HEraTUBHOE BO3/1€MCTBHUE HA OKPY’KAIOLIYIO CPEY IIPU Pa3MELIEHUH OTXO/I0B.
®opmupoBaHue cTaBok Iuiatbl. OleHKa 00BEMOB pa3MEIICHUsS OTXOJIOB M COOTBETCTBHUS HX
YCTaHOBJEHHBbIM JHUMHUTaM. CaHKIIMOHUPOBAHHOE M HECAHKIMOHHPOBAHHOE pa3MEIlIECHUE
orxo10B. OmpenereHne CyMMBbl IUIaTeXel MpHU pa3HbIX COOTHOILIEHHUSX MacChl U JTUMHUTa Ha
pa3MEIIeHUs]  OTXOJ0B. OJKOHOMMYECKME MEXAaHU3MbI, CTUMYJIHMPYIOIIME IOBBIIICHNE
3 PeKTUBHOCTH 0OpaIIEHUS ¢ OTXOJaMHU.

Pa3nesnd4. MeToabl OLEHKH IKO0JI0T0-3KOHOMHYeCKOH 3P PeKTUBHOCTH

4.1 Ouenka 9IKO1020-IKOHOMUYECKOTU Ihpexmuenocmu 00HOUe1e6bIX
pecypcocoepezaroujux u cpedo3auiumHbIX MePOnRPUAMUIL.

MeTto b1 OLICHKM  JKOJIOTO-3KOHOMHYECKOH  3(P(EKTUBHOCTH  OJHOLIEIEBBIX
CPEI03alIUTHBIX MEPONPHUATHNA. AHaMU3 3((HEKTUBHOCTH BHEIPEHUS TUIIOBOHM Cpeln03aIliuTHON
TeXHUKU. AHanu3 >PQPEeKTUBHOCTH pa3pabOTKU BHEAPEHHS HOBOM CPElNO3alIUTHONW TEXHUKH.
Ananm3 >QQPEKTUBHOCTH COBEPIICHCTBOBAHMS TEXHOJIOTHH C IEJbI0 CHM)KCHUS 3arpsi3HEHHS
OKpPYKaroIlen CpeIbl.

MeTto1b1 OLIGHKA  9KOJOTr0-35KOHOMHYECKOH  3((PEeKTHBHOCTH  OIHOIENIEBBIX
pecypcocOeperarommx Meponpusituil. AHanus 3pGEeKTUBHOCTH MEPOIPUSITHS, HATIPABICHHOTO Ha
CHI)KEHHE PacXo0/la ChIPhEBBIX U TOIUIMBHO-IHEPIE€TUUECKUX PECYPCOB.

4.2 Ouyenka 3IK01020-IKOHOMUYECKOU  Ihhekmuenocmu MHO20Ue1e8bIX
CPEdO3auUMHBIX MEPONPUANUIL.

MeToapl OLIEHKH 3KOJOr0-3KOHOMUYECKON A(D()EKTUBHOCTH TEXHUYECKHX pELICHHH,
HAIPaBJICHHBIX Ha YBEIMUYEHUE 00beMa MPOU3BOJCTBA MPOAYKIUHU U YIyULICHHE €€ KayecTBa.
[IpuBenenue 3arpaT pa3IWYHBIX BapUAHTOB K COMOCTAaBUMOMY BHJy MO OOBEMaM BBITYCKa
NPOAYKIMH U ee KauecTBy. BbiOop Hanbosee 3p(heKTHBHOTO BapHaHTa TEXHUIECKOTO PEIICHUSI.
OnpezneneHyue BEJIWYMHBI IKOJIOTO-3KOHOMHUYECKOro 3¢¢exra M mokaszareneid abCOMOTHOU
3¢ (PEKTUBHOCTH KaUTAILHBIX BIOXKEHUH.

IToctaHOBKa 3aja4M aHaiaM3a 3KOJOr0-?KOHOMHUYECKOH 3((EKTUBHOCTH TEXHOJIOTHH
KOMIUIEKCHOW TepepabOTKU  ChIPbs, PA3IMYaOIIMXCSd AaCCOPTHUMEHTOM H3TOTaBJIMBAEMOM
IPOAYKIMH WM aCCOPTUMEHTOM M KadyeCTBO MPOAYKLUU. Mcronb3oBaHME METOIOB MOITYUEHUS
OJIMHAKOBOT'O pe3y/bTaTa y MOTPEeOUTENs, yueTa JOMOIHUTEIbHOTO JOX0/1a U PE3YyIbTATHOTO AJIs
BbIOOpa Hanbosnee A3p(HEeKTUBHOIO BapHAaHTAa TEXHUUYECKOTO PEIIEHHUS U ONpeAeICHUS BEINYMHbI
HKOJIOT0-?KOHOMHYECKOT0 3P PeKTa OT BHEAPEHUS ITPEJIaraéMoi TEXHOJIOTHH.

4 O0bem yueOHOH TUCHMILINHBI

O0beM JMCHUIIIMHBI
Buabl yueOHoii padoThI 3E AKa. Actp.
4. 4.

OO0mast TpyA0eMKOCTb 1M CHUILIHHBI 4,0 144 108
KonTakTHas padora — ay1MTOPHBIE 3aHATHS . 1,78 64 48
B TOM 4mncJje B (popMe NpPaKTHYECKOI 178 48 36
NOATOTOBKH

Jlexuuu (JIek) 0,44 16 12
[Mpaktuyeckue 3ansatus (I13) 0,89 32 24
B TOM 4HcIIe B GOopMe MPAKTUYECKON OATOTOBKU 0,89 32 24
JlabopaTopusie 3anstus (JIP) 0,46 16 12
B TOM 4HcIIe B popMe MPAKTUUECKON TOJATOTOBKU 0,46 16 12
CamocrosiTesnHasi padora (CP) 2,22 80 60
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KonraktHas camocrositenbHast pabora 0,4 0,3
CaMocTosATENbHOE N3YUEHUE PA3/IETIOB 2,22

79,6 59,3
TV CLUATUIMHBI
Bua uTOoroBoro KOHTpoOJIA 3adeT ¢ OEHKOM

AHHOTauA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«IKOJOrH4eCKMH MOHUTOPHHI»

1 Ileab IMCHUIIMHBI - TOJYYCHHUE CTYACHTAMU 3HAHUW B OOJIACTH SKOJIOTHYECKOTO
MOHHUTOPHHTA KaK CHeIHaTbHON HH()OPMAITMOHHON CUCTEMBI - CUCTEMbI HAOIIOICHHS M aHAIIN32
COCTOSTHUS IPUPOJHON CPEe/Ibl, B IEPBYIO OUYepelb 3arpsi3HeHUN U (D (PEeKTOB, BBI3BIBAEMbIX MU B
ouocdepe.

2 B pe3yabTare U3y4eHUs AUCHHUILIMHBI 10JI5KEH:

Obnadoams cleayoIUMU KOMIETEHIUAMU U MHAUKATOPAMU UX JIOCTHIKEHUS:

[1K-6.1, TIK-7.1, [IK-7.2, TIK-7.3.

3nams:

— TpeOoBaHUs IEHCTBYIOIIETO 3aKOHOAATEIbCTBA B YACTH IKOJIOTMYECKOTO MOHUTOPUHTA;

— OCHOBHbIE UCTOYHHUKH MOCTYIUICHUS 3arpsI3HAIOLINX BELIECTB B 00BEKTHI OKPY KaoLIEeH
Cpelibl;

— MPUHIUIBI IPOEKTUPOBAHUS TPOTPAMM U METOOB IKOJIOTMUECKOT0 MOHUTOPHUHTA.

Ymems:

— HCIIOJIb30BATh TEXHUYECKUE CPEICTBAa 3KOJOTMYECKON0 MOHUTOPUHIA, IOKa3aTeNlu
OILICHKHU COCTOSIHHSI OKpPY>KaloIllel Cpelibl, MPOBOIUTH HEOOXOAMMBIE PACUETHI C UCIOIB30BAHUEM
COBPEMEHHBIX TEXHUYECKUX CPEJICTB;

— BBIMOJHATh MAaTEMaTUYECKOE IUTAHMPOBAHHME OKCIEPUMEHTa U 00paboTKy €ro
PE3yIbTATOB C LENbI0 ONTUMHU3ALKN IPOrPaMM IKOJIOTUYECKOTO MOHUTOPHUHTA.

Braoemy:

— HaBbIKaMU IIPOEKTHPOBAHUSI CXEM IKOJOTMYECKOI0 MOHUTOPHHTA;

— aHaIM30M (PaKTUYECKOT0 MaTepHala Mpyu OpraHU3aluu YKOJIOTUYECKOTO MOHUTOPUHTA,
AQHAJIN30M COCTOSIHUSL 00BEKTOB HAOIIOACHHUS.

3 Kparkoe conep:xkanue THCHUNIUHBI:

Beenenue. Ilpeamer u MeTo1b1 DKOJIOTHYECKOTO MOHUTOPUHTA.

Pazgen 1. Opranusanus CMICTEM MOHUTOPUHTA.

OcHOBHbIE 33/1aydl U OCHOBHBIE NPHUHLMUIIBI OpraHu3anuu ['ocynapCTBEHHOW CHCTEMBI
Ha6monenuit (I'CH), ['mo6anpHOI cucTeMbl MOHUTOpUHTA OKpyskatomieit cpensl [ CMOC/ GEMS.
OcHoBHbIE BUIBI HAOMIOIeHU B cetu Pocruapomera.

Br16op mocnenoBaTenbHOCTH U3MEPEHUI MTPH HamuuuKu MHOecTBa 3B. [lpuopureTHocts
3B. CynepsKoTOKCHUKaHThl. MHOXECTBEHHOCTh UICTOYHHUKOB U MHOTOKOMIIOHEHTHOCTh COCTaBa
Tekyunx cpena. l[IpeBpamenue mnepBuyHbIX 3B BOo BTOpuuHbIe. ['eorpadust MCTOYHUKOB U
pacmosoKeHue MOCTOB HaOII0ICHUH.

Paznienn 2. MOHUTOPUHT aTMOCGHEPHOTO BO3IYXA.

CoBpeMeHHbIE TIPEACTABIECHUS O MOHMTOPUHIOBBIX CHCTEMax — HH(POPMAIMOHHBIX
CHUCTEMax, BBHIMONHSIONIME 3a7ady HAOMIOEHUS, OIEHKHM W TPOTHO3UPOBAHHS COCTOSHUS
NPUPOJIHBIX cpel (MacCUBHBIM MOHUTOPHHT). Mexanusmbl paccenBanus 3B. HWuBepcuw,
HEeOJIaronpusITHbIE METEOpOJOrHUecKue ycioBusa. Kiacchl  yCTOWYMBOCTH — aTMOC(EpHI.
[Torenunan 3arps3HeHuss atMochepbl. MeToabl MPOTHO3WPOBAHUS 3arpsiI3HEHUS BO3AYIIHOM
cpensl. Opranm3anus HaOmoaeHUH 3a 3arpssHeHueMm aTtmocepsl. [lokasarenu kauecTBa
atMocdepHoro Bo3ayxa. IIporpammbel HaOMIOAEHWUN HAa CTAIlMOHAPHBIX, MAapUIIPYTHBIX U
noihakeNbHBIX TOCTaX HAOIIOACHUN.

Paznen 3. MOHUTOPHUHT BOJIHBIX OOBEKTOB.
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CTpyKkTypa CHCTEMBI DJKOJIOTHYECKOTO MOHHMTOPHUHTA BOJHBIX 00BEKTOB B POD.
AHTpPONIOTEHHOE BO3JCHCTBHE Ha TreodKocucTteMbl pek. HopmupoBaHue KadecTBa BOJIBI.
KoMIuiekcHbIE  OLIEHKM 3arpsi3HEHHOCTH IMOBEPXHOCTHBIX BOJ IO THUAPOXUMHUYECKUM
nokaszartesnsiMm. Mojenu mnepeHoca BelecTBa B BOJHBIX O0OBekTax. [IpornosupoBanue
9KOJIOTHYECKOTr0 COCTOSIHUS BOJHOTO 00bekTa. Opranusaius MOHUTOPUHTA BOJHBIX OOBEKTOB B
P®. Pexumubli UM ONEpaTUBHBIM MOHUTOPUHI BOJHBIX 00BEKTOB. CrenuanbHble BHUIBI
HaOJIFO JEHUIA.

Paznend4. MOHUTOPUHT MOYBEHHOI'O MMOKPOBA.

OCHOBHbBIE HCTOYHMKH 3arps3HEHUs] TIOYBBL. 3arpsA3HEHUE IOYB TOKCHUKAHTAMHU
MPOMBIIUICHHOTO MpoucxoxaeHus. [IpuoputeTHOCTs KOHTpOJiss conaepxkaHuss 3B B mouge.
['uruenmndeckas onenka nous. Knaccudukanus ropoACKuX Mous.

Paznien 5. buonornyeckuii MOHUTOPUHT.

buorectupoBanue. buoumnaukanus. ['mapoOuwonornueckue HabOmogenus B ['CH.
MexaynapoaHasi mporpaMMa o KOMIJIEKCHOMY MOHUTOPHUHTY BIIUSIHUS 3arpsSi3HEHUS BO3yXa HA
skocucteMsl - MCIT KM.

Paznen 6. KoHTakTHbBIE M TMCTAHIIMOHHBIE METO/IbI HAOMIOICHUN

JlMCTaHIIMOHHBIE METOJbl HAaOMIOAEHUIH. ADPOKOCMUYECKHH MOHUTOPUHT. CHCTEMBI
CIyTHUKOBOTO MOHUTOpUHTa. UHTerpupoBanHas riobanpHas cucreMa Habmoaenuit BMO.

KonTaktHbie MeTonbl HabmoaeHuil. Poias npobooTOopa B 001Iel mpoueaype METOAUKN
aHanuza. Crneuuduka npoOooTOOpa Mpu B3ATUU MPOO Tra30B, BOAbI, OMOTHUUYECKUX SJIEMEHTOB.
[Tpo6GooTOOp Mpu aHaNH3e TBEPABIX cpes (IT0YB, TPYHTOB, TBEPIBIX OTXOJIOB U T.J1.). [lorpentHocts
aHajau3a, mpobootTdopa u MPoOOIOATOTOBKH.

4 O0beM yueOHOH THCHHMILINHBI

O0bem M CUMIIIMHBI
Bup y4eOHoii padoThI Axan. | Acip.
3E
u. y.

O0mas TpPyA0EMKOCTb JMCIHILIHHbI 4,0 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuuu 0,88 32 24
[Tpaktueckue 3anstus (I13) 0,44 16 12
CamocrosiTeibHast pa6oTa 1,67 60 45
CaMOoCTOATEIbHOE N3YUYEHHUE PA3AEIOB IUCIUIIIMHbI 1,67 60 45
Bua xonTposs:
IK3aMeH 1,0 36 27
KonrtakTHas paboTa — mpoMexXyTO4YHas aTTecTalus 10 0,4 0,3
[ToaroroBKa K sK3aMeHy ' 35,6 26,7
Bua HTOroBOro KOHTpOJIA: JK3aMeH

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIMHBI
«XHMHHA OKpYXKaoLIeil cpeab»

1 Heap aucuMmimHbl — GOPMUPOBAHUE KOMIUIEKCA CUCTEMATU3MPOBAHHBIX 3HAHUM O
XUMHYCCKUX IJIEMEHTAX U UX COCIUMHCHUAX, 4 TAKKC 3aKOHOMCPHOCTAX, KOTOPBIM IMOJYUHAIOTCA
pa3InYHbIe XUMUYECKHE PEAKIIMU MEK/Yy BEIIECTBAMH B OKPY’KaIOLIEH cpeie.

2 B pe3yabTare n3y4eHus IHCIUIIIHHBI 10JIKEH:

Obnadamye cleayOMUMU KOMIIETCHIUSAMHU U UHAUKATOPAMH UX TOCTH)KEHUS:

[1K-7.10, 1IK-7.11, TIK-7.12.

3nams.

- CTPYKTYpY Onocdepsl, crienupruyeckue 0COOEHHOCTH CTPOSHUS U XMMUYECKOTO COCTaBa
aTMocdepsl, THIpochepbl U TUTOCHEPHI; XUPATbHYIO YACTOTY KUBOTO BEIIECTBA; HEPA3PHIBHYIO
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CBSI3b YEJIOBEKA, KAK NPeACTABHUTENs KHBOI0 BelIeCTBA, C MAaTepUaIbHO-?HEPreTHUECKUMHU
nporeccaMu Ouocdepsl; OCHOBHBIE MPHPOIHBIE MEXaHU3MBI, ONPEACISIOMNE YCTOWYMBOCTh
ouocdepsr;

- CTpOCHHE, TeMIepaTypHbIi Mpo¢uiIb, ra30BbI COCTaB, (OPMHPOBAHHUE HOHOC(HEPHI
3emuH, Iporecchl 00pa3oBaHUsA M T'MOENU 030HA, XMMHUYECKHE IMPEBpaIleHUs] U OCOOEHHOCTH
IPOIIECCOB MEPEHOCa COSAMHEHUI Cephl U a30Ta, OPraHUYECKUX COCTUHEHUH U AUCIIEPCUOHHBIX
cucTeM B Tporochepe;

- cTpoeHHe ruApochepbl, aHOMabHbIE CBOWCTBA BOJIBI, INIABHBIE KOMIIOHEHTHI M OCHOBHBIE
croco0bl KJacCU(UKALMU TPUPOAHBIX BOJl, OMOTEHHBIE U MHUKPOIIEMEHTHI, OPraHUYECcKoe
BEIIIECTBO IMPUPOIHBIX BOI, TJIaBHBIE KOMIIOHEHTHI U COJIEBOM COCTaB BOJI OKeaHa, 3akoH JlutMapa,
yci0BHs 00pa30BaHUs aKBAJIBbHBIX 3alIeKel TuapaTa METaHa;

- CTpOEHHE JUTOC(EpHl, MPOLECCH BHIBETPUBAHUS M MOYBOOOPAa30BaHUS, JIEMEHTHBIN
cocTaB, (PU3MUECKME M XUMHUYECKHME CBOMCTBA I10YB, OpPraHMYECKHE BEIIECTBA B IIOYBE,
HOTJIOTUTENBHYIO CITIOCOOHOCTD MOYB, KATUOHHBIM 00MEH B ITOUYBE, TPaHCHOPMAIIHIO COSTMHEHUN
azoTa u ¢pochopa B NOYBEHHOM CJI0€, 0OCOOEHHOCTH 00pa3oBaHMs IMpaTa MeTaHa B IIIyOOKHX
CII0sIX TUTOC(hEepHI;

- MPUPOJLy TEXHOTEHHONW MHIPALUU 3arpsi3HAIOLIMX BEIIECTB B OKpYXKaollel cpene u
HCTOYHUKH MOCTYIUICHUS CYIIEPIKOTOKCUKAHTOB B OPTaHU3M UYEJIOBEKA.

Ymemn:

- HCIIONB30BaTh TNPHOOPETEHHBIE 3HAHUS Ui OOBSCHEHUS: XHPATBbHOW YHCTOTHI
O6uocdepsl, TeMIepaTypHbIX UHBEPCUN U YCTOHYHMBOCTH aTMOC(Epbl, 0COOEHHOCTEN MTPOTEKaHUS
(OTOXMMHUECKUX PEaKIHii B BO3IyXE TOPOJOB M MOMEIICHUH, TPaHUI] YCTOWYMBOCTH BOJIHI,
CTpaTU(UKALMK MPUPOIHBIX BOJOEMOB, OJUTOTPO(HBIE M IBTPO(HBIE COCTOSHUS BOAOEMOB,
HKOJIOTHYECKON 0E€30MacHOCTH aKBAIBHBIX 3aJISKEH THapaTra MeTaHa, IPOIECCOB BHIBETPHBAHUS
TOPHBIX MOPOJ, U MOYBOOOpa30BaHUs, MOTJIOTUTEILHON M MOHOOOMEHHOW CHOCOOHOCTH IOYB,
NPUYHMH 3aKUCJICHUS TI0YB, TpaHChOpMAIMK COSAMHEHHUH a30Ta U ¢ochopa B MOUBEHHOM CIIOE,
YCIIOBUH HAKOIUIEHUS TMJpaTa MeTaHa B KOHTUHEHTAIbHOM 30HE BEUHOM Mep3J0Thl, IPOLIECCOB
TpaHchOpMaIMU U ITyTeH MUTPALIMU 3aTPSA3HAIONINX BEIIECTB B Onocdepe.

Braoemy:

- COBPEMEHHBIMU TPEJICTABICHISIMA O BOSHUKHOBEHHH BCENEeHHON M KU3HU HA TUTaHETe
3eMiis, paguallMOHHOM OajaHC IUIAHEThI, BIUSHUM MAPHUKOBBIX TA30B M a3p030JIei Ha KIMMaT
3emiu, 00 0OCOOEHHOCTSIX OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX MPOIECCOB B OJIMIOTPOPHBIX U
IBTPO(HBIX BOJOEMaX, OKeaHe, UepHOM Mope, 0o0pa30BaHUS aKBaJbHBIX 3ajJeXkeil rujapara
METaHa, O CTPOCHHUH JIUTOCHEPHI U DIIEMEHTHOM COCTaBE 36MHOM KOPHI ¥ TIOYBHI, BIAarOEMKOCTH 1
BO31YXOEMKOCTH TOYBBI, KJIACCU(PHUKAIMKA MOYB MO MEXaHHYECKOMY COCTaBY, KHUCIOTHOCTU U
MIEJIOYHOCTH TI0YB, METO/AaX OOphOBI C 3aKHCICHHWEM II0YB, NMPHYMHAX TMPHU3HAHUS THAPATOB
METaHa  HKOJIOTMYECKH  3HAYUMBIM  BEIIECTBOM  IPHUIOBEPXHOCTHOM  JHUTOCHEpHI,
OMOTeOXMMHYECKUX  Oaphepax Ha MYTSIX  MHTPAlWU  3arps3HSIONIMX — BEMIECTB U
CYINEPIKOTOKCUKAHTOB B OKPY’KaIOLIEH cpeie.

3 Kparkoe conep:kanue TUCHUIIAHBI:

Paspnen 1. Beenenne.

CoBpeMeHHbIE TIPEACTABICHUS O BO3ZHUKHOBEHUMU BCelleHHOW M JKHU3HU Ha IJIaHETe
3emsst. CUMMETpHsT U aCUMMETPHsSl OKpyKaromero mupa. IloHsTHE XUpanbHOW YHCTOTHI
ounochepsl.

Paznen 2. ®uznko-xuMu4ecKue npoueccsbl B armocgepe.

CoctaB artmocdepbl, coiepkaHue MHKpO- M Makpornpumeceid. DopmupoBaHue
nonocdeps! 3emumn. O30H B atmocdepe. [Iporiecco oOpazoBanus u rudenu o3oHa. [lonsTre
"HyneBoro uUMKIA" O030HA, MPUYMHBI €ro HapymeHus. [lpuumHBl U HOCHEACTBUA
BO3HHUKHOBEHHSI 030HOBOM "NbIpbI" Ha AHTApKTUI0M. [IpOrHO3 COCTOSAHUS 030HOBOTO CIIOSI.
[yt yMeHbIIEHUSI aHTPOIIOI€HHOTO BIUSHUS Ha 030HOBBIH CJIOM MIaHeThl. MexIyHapOoHOE
COTPYJIHUYECTBO B 00JIACTU U3YyYEHUS U OXPAHBl O30HHOTO CJI0s. XUMUYECKUE MPEeBpallleHuUs
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B Tpornochepe. Kunernueckue mapameTpsl MPOILECCOB OKUCICHUsT mpumeceii. OOpa3oBaHUs
CBOOOTHBIX PAUKAIIOB, MX POJIb B IpOIEccax TpaHchopManuu npumeceit B tponocgepe. [lytu
MOCTYIJICHUSI U CTOKa COEMHEHUI cepbl U a3oTa. [Ipomeccsl cyxoro 1 MOKpOro OCaKJI€HUs
npumMeceil. OCOOEHHOCTH TMPOIECCOB MEPEeHOCca COSAMHEHUM cephl W a30oTa B Tpomocdepe.
Opranuyeckue coeuHeHust B atMmocdepe. VICTOUHUKH MOCTYIUIEHUS U CTOKA OPraHMYECKUX
coequHeHuil. Ilpomeccsl TpaHChopManuu OpraHUYECKHX COEAMHEHUWH B Tpomocdepe.
JucnepcHsie cucteMbl B aTMoc(epe. TemneparypHble HHBEPCHH U YCTOWYMBOCTD aTMOC(HEPHI.
OcobeHHOCTH TpOTEeKaHUsl (POTOXMMHUECKUX pEaKUuid B Bo3ayxe roponoB. OOpa3oBaHue
030Ha, IEPOKCUALIETHIIHUTPATA U €ro ToMOoJIOroB. CXOACTBO U pa3inuue NPpUYUH 00pa3oBaHUs
cmora B Jlonmone u Jloc-Anmxenece. OCOOCHHOCTH COCTaBa BO3JyXa B IOMEIICHUSX.
Pannanuonnsiii 6ananc manetsl. [lapuHukoBwiii ¢ dext. [lapaukossie raspl. [Ipuuunbl u
BO3MOXKHBIE IOCTICICTBUS YBEIUYEHHUS KOHICHTPALMU TMapHUKOBBIX Ta3oB B arMmocdepe.
Anb6eno 3emn. Bnusiaue a’pososeit Ha kiumart. [lonstue “spepHas HOUB, “saepHas 3uma’”.
[TpoGiieMa coxpaHeHUs KIMMaTa U €€ MEX/TyHAPOIHbIE ACIIEKTHI.

Paznen 3. dusnko-xuMu4ecKre mporecchl B ruapocdepe.

I'maposornyeckuii MUK W CTpOEHHE TUApochepbl. AHOMAaJIbHBIE CBOWCTBA BOIBI.
OcHoBHBIE BHUJIBI TPUPOJIHBIX BOJ U CIOCOOBI UX Kiaccudukanuu. GopMUPOBaHHE COCTaBa
IPUPOJIHBIX BOJ. ['T1aBHBIE aHMOHBI M KaTHOHBI. OpraHMYecKye BEeIeCTBA B IPUPOIHBIX BOJAX.
PactBopuMocThs razoB. Kpurepun yctoiunBocTH MuHepayioB. JKECTKOCTh M UHIEIOYHOCTH
IPUPOJIHBIX BOJ. 3aKUCIIEHUE BOAOEMOB. DBOIOIMSA XUMHUECKOI0 cocTaBa okeaHa. CoJeBoit
OanmaHc okeaHa. ['7aBHbIe KOMIIOHEHTBHI M COJIEBOWM COCTaB BOJ| OkeaHa. 3akoH Jlutmapa.
ConeHocTh W 3aKOHOMEpHOCTH €€ pacrpeneneHuss B okeaHaX. OKHCIUTENbHO-
BOCCTaHOBUTEJIbHBIN NOTEHIIMA NPUPOAHBIX BOA. IloHsTHE pe. [ paHuLIbl yCTOWUYNBOCTH BOJIBI.
Bnusinue pH u pacTBOpeHHOT0 KMCI0pOJa Ha OKUCIUTEIbHO-BOCCTAHOBUTENbHBIN MTOTEHIHAI
u 3HadeHue pe. [duarpammbl pe - pH s MoOAenbHBIX M OPUPOAHBIX cUCTEM. Penokc-
OydepHOCT, TIpUPOAHBIX BOA. CTpaTH(UKAIUS TPUPOTHBIX BOMOEMOB. OnHroTpodHBIC U
3BTpO(HBIE COCTOSHUS BOJOEMOB. (COOEGHHOCTH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
IPOIIECCOB B OJMTOTPO(GHBIX W 3BTPOGHBIX BoIOoeMax, okeaHe, YepHom mope. Kunermka
OCHOBHBIX OKHCIINTEIbHO-BOCCTAHOBUTENIBHBIX IIPOLECCOB B IPUPOIHBIX BoJoeMax. Penokce-
IpOLECChl C Y4YacTHEM NEPEeKHCH BOAOPOJAa M CBOOOAHBIX paaukaioB. McTouHHKH
o0pa3oBaHUs MEPEKUCH BOAOPOJa U CBOOOAHBIX pajJMKaIoB B Bojpoemax. llpouecch
KOMIUIEKCOOOpa3oBaHusi B MNpUPOAHBIX Boaax. KommiuekcooOpasoBarenu NpPUPOJHOTO U
AHTPOIIOTEHHOTO TPOUCXO0XKACHUA. [ napar MeTaHa B MOPSIX.

Pazjnen 4. ®usuko-xuMnuecKue npoueccsl B Jutocdepe.

CoBpeMeHHOE TpPEACTaBICHUE O CTPOCHUHU JHUTOC(EPHl U JIEMEHTHOM COCTAaBE 3€MHOM
Kopbl. ['opHble TOpoABI W MOpoaooOpa3yromue MuHepanbl. Ilponecchl BBIBETpUBaHHUS U
noyBooOpazoBanus. IlouBooOpasyrone ¢axkropbl. CoBpeMEHHOE MpPEACTaBICHHE O IOYBeE,
TepMHHBI U onpezeneHus. [louBeHHbIN MPoQuIb, MOYBEHHBIH Topu3oHT. dDu3nueckue cBocTBa
nous. TBepmas uyacTe mNOYBBL. MeXaHMYECKHME DJIEMEHTHl MOYBBL. BrnaroéMmkocts u
BO3yXO0E€MKOCTh MOYBBL. Kiaccudukamus MmoyB Mo MEXaHMYECKOMY COCTaBY. XUMHYECKHI
COCTaB M CBOWCTBA IIOYB. JJIEMEHTHBIN cOCTaB 1104Bbl. OpraHUyYeCcKue BEIIECTBA B IOouUBe. [ 'ymyc.
@pakIMOHHBIN cocTaB rymyca. ['yMHHOBBIE U QyIbBO- KUCIAOTHL. ['ymMuH. OpranoMuHepaibHbIe
coeauHeHuss mouBbl. llornmorurensHas cnocoOHOCTh TMO4YB. [loYBEHHBIH MOIIIOMIAOIIUN
koMruiekc. MoHHbIi oOMeH B mouBe. OOMEHHBIE KaTHOHBI MTOYB. EMKOCTh KATHOHHOTO OOMEHa.
3acosieHre MOYB, IPUYMHBI U METOJIbI 60PbOBI. KHCIOTHOCTH U IIET0YHOCTH MOYB. AKTyajIbHast U
MOTEHLMaIbHAasl KUCIOTHOCTh MOYB. [IpMunHbI 3aKuCiIeHns T0YB U Mepbl 00phObl. CoeTuHEHUS
azota U (Qocdopa B MmouBeHHOM cioe. TpaHchopmanus coeauHeHUil azora u ¢docdopa B
MOYBEHHOM cJioe. ['upar MeraHa Ha KOHTUHEHTAX.

Pa3nea 5. @u3uKo-XHMHYECKHE NPOLECCHl HA MYTSX MUTPALIMHM BPEeIHbIX BelleCTB B
reocgepax. [Tonstue o nporeccax MUrpalu AIEMEHTOB, X KOHIEHTPUPOBAHUS U PACCESIHUS B
okpyxatomieid cpene. buoreoxummueckue Oapbepbl. [loHATHE 0 KpyrooOopoTax BeLIECTB B
npupoae. Buasl kpyrooboporos. ['mobamsHbie KpyroobopoTsl azota u (ochopa B mpupoe.
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OcHOBHBIE OTJIHYHSI KpyrooOOopoToB azoTta u ¢ocdopa. BiausHue aHTpOMOTEeHHON JESITEIIBHOCTH
Ha KpyrooOopotsl azota U (ocdopa. OCHOBHBIE SKOJIOTHYECKHE MPOOIEMBI, CBSI3aHHBIE C
UCTIOJIb30BAHUEM a30THBIX M (OCHOPHBIX YIOOPEHHI B CEIBCKOM XO3SIHCTBE. PaguoHyKmns! B
OKpykatomien cpene. EctecTBeHHbIe UCTOUHUKH panuanuy. VICTOYHUKH paauaiyy, Co3/1aHHbIe
yeraoBekoM. Oco00 onacHbIe aHTPOTIOTeHHbBIE OpraHryYeckue coeuHenus. HeTb u mpomyKTh! ee
nepepaboTKu. XIopcoaepKaline oprannieckue coenuaenns. [Iporeccsl TpaHcGOpManuy U MyTH
MHTPA 0CO00 OMACHBIX OPraHWYEeCKUX COeTUHEHUH B Omocdepe. Tspkenble MeTamisl U UX
coeMHEHUsl B OKpyxaromei cpene. Ilytu mocrymnenus B 6uocdepy. IIpoueccsl xumuueckon
TpaHcopMaMy COCOMHEHHH TSDKENBIX METAUIOB B OKpyKaromed cpexe. McTouHuku
MOCTYIUICHUSI CYNEPIKOTOKCUKAHTOB B OpPraHM3M 4eJoBeKa. AHanu3 Haubosiee CIOXKHBIX,
TPeOYIOIUX JAaTbHEHINEro N3y4eHUs TPOOIeM XUMHH OKPYKAIOIIEH CPeIbl.
4 O0beM yueOHOH THCHHMILINHBI

O0BbeM IUCHUIIINHBI
Buj yueOHoi1 padoThI Axan, | Acip.
3E
q, q,
Oo6mas TPyA0eMKOCTh TUCIHIIJIHHBI 3,0 108 81
KonrakTHasi pa0doTa — ayuTOPHBIE 3aHATHSI: 1,33 48 36
Jlexun 0,44 16 12
[Tpaktnueckue 3austus (I13) 0,89 32 24
CamocrosiTesbHasi padoTa 1,67 60 45
KoHTakTHas caMocTosTeNbHas paboTa 167 0,4 0,3
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI ' 39,6 29,7
Buj1 HTOrOBOr0 KOHTPOJIS: 3auer ¢ OLEHKOM
AHHOTaIUs padoyeil MPOrpaMMbl AU CHHUIIIMHBI
«buoxumusa»
1 Ileab AUCHMIUIMHBI — JaTh MPEACTAaBICHHE O MHOTOOOpa3uu COCTUHEHHH,

BCTPEUAIONIUXCS B IKHUBOW TPHPOJC, XUMHYECKOM COCTaBE OPraHW3MOB H (DYHKIIHUIX
KOHKPETHBIX COCAMHEHHH B KIIETKE, O OMOXMMHYECKUX MPEBPALIECHUSIX, B XO0JI€ KOTOPBIX
00pa3yroTCsl BEIIECTBA, COCTABIIAIONIAE CTPYKTYPHYIO OCHOBY KIIETKH, KOJUPYIOIIUE
OronH(MOpMaIINIO, BHITOIHSIONINE PETYIATOPHYIO WIH KaTaluTHuecKue QyHKIINH, a TaKXKe O
OMOXMMHYECKHX TIPOIeccax, JIekAIUX B OCHOBE (HU3NOJOTHA U IKU3HEACATCIHHOCTH
OpraHu3Ma, U O MpoIleccax Peryisiinuu MeTabonu3ma, 00pa3oBaHusl OMOIOTUYECKH aKTUBHBIX
BEIIIECTB, MOJIICPKAHUS TOMEOCTa3a U 3alIUTHI KJIETKH M OpTaHW3Ma B IIEJIOM OT arpeCCUBHOTO
BO3JICHCTBUS PU3NYECKUX, XUMUUECKUX U OMOJIOTUYECKUX ar€HTOB OKPYKAOIIEH CPeIbl.

2 B pesyabTaTe u3ydeHUs! TUCHUILUINHBI 00yYAIOIIHIICS TOJIKEH:

Obaaoams cleayOmMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JIOCTHKEHUS:

I1K-7.7, IIK-7.8, IIK-7.9.

3name:

- XHUMHYECKYI0 ¥ TIPOCTPAHCTBEHHYIO CTPYKTYPhI, XUMUYIECKUE, PU3NISCKUEe U (U3HKO-
XUMHUYECKHE CBOWCTBA, OMOJOTHYECKYIO POJIb AMUHOKHUCIOT U WX TPOU3BOIHBIX, METOIbI
BBIJICJICHUS ¥ ITOJTYICHHSI, OCHOBHBIC OMOXUMUYCCKHUE IMPEBPAICHUS C YIaCTHEM aMUHOKHUCIIOT;

- CTPYKTYpy, CBOiCTBa M Ouonorumueckue (YHKIUHM HamOoIee BaXKHBIX MEHTHJIOB;
CTPYKTYpPY W TMPOCTPAHCTBCHHYIO OPTAaHU3AIMIO OCIIKOB, METOABl MX BBIJACICHUS M OYUCTKH,
OCHOBHBIE (DYHKIINH;

- OCHOBHBIC TIPOIIECCHI TPEBpAIleHUsT OCJIKOB W TENTHJIOB B JKUBBIX OpraHHU3MaXx,
MEXaHHU3M pUOOCOMAIILHOTO CHHTE3a OEIKOB;

- CTpOCHHE W KJAcCUPUKANNIO (epMEHTOB, WX OCHOBHBIC CBOWCTBA, BHJBI H POJb
KO(hepMEHTOB, MPOCTETUYECKUX TPYII U IPYTUX KO(HaKTOPOB B (DepMEHTATUBHOM KaTaJIH3E;

- XHMHYECKYIO CTPYKTYpPY M CTPOCHHE HYKIICO3UIO0B, HYKJICOTHIOB U PA3JINIHBIX THIIOB
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HYKJICMHOBBIX KHCIIOT, UX OCHOBHBIE CBOICTBa M OHONOruyeckue (QyHKIHUU; MEXaHU3MbI
XpaHEeHHs, Tlepeladn M0 HACJEJCTBY M pealu3allii reHeTH4ecKoil nHdopMau (MaTpuuHbIe
OMOCHHTE3HI),

- KJITacCU(HUKAINIO, XUMHUECKYIO CTPYKTYpY M CTPOCHHE YIIIEBOJOB, UX HM30MEPHIO, a
TaKXKe€ OCHOBHbIE (U3MKO-XUMHUYECKHE CBOICTBA M pa3HOOOpa3ue BBINOJIHIEMBIX HMHU
Ouonornyeckux QyHKIUI; OCHOBHBIE IyTH METa0O0IM3Ma yTIIEBOIOB;

- KIacCU(pUKALMIO M CTPOEHHUE JIMIUAOB, MPOMU3BOJHBIX JIUIHMJIOB, MX XMMHUYECKHUE,
¢usnueckne W (U3MKO-XMMHUYECKHE CBOMCTBA, a TaKkKe pa3HOOOpa3ue BBIMOIHIEMBIX
Ouonornyeckux (QYHKUMH; OCHOBHbIC NPUHIMIIBI OPraHU3allUd U CTPOEHUS OMOJIOTMYECKHX
MeMOpaH, UxX OuooThYecKue (PYHKIIMU; OCHOBHBIC MyTH META0OJIM3Ma JIMIHIOB U SKHPHBIX
KHCIIOT.

Ymems:

- OIIPEJEIATh BO3MOKHBIE ITyTH OMOCHHTE3a U PACLICTIIICHUS KIIIOUEBBIX OMOJIOTHYECKUX
COeIMHEHUH (YTJIEBOJOB, JIMIHI0B, AMUHOKHCIIOT);

- QHAJIM3UPOBATh POJb BHYTPUKJIETOYHBIX KOMIIOHEHTOB, OMOIOJIMMEPOB U BBIABIATH
B3alMOCBSA3b OMOXUMHUYECKUX MPOLIECCOB B KIIETKE;

- 3aIMChIBaTh  OT/AEJIbHbIE (EPMEHTATUBHBIE PEAKLMH, PACCUUTHIBATH CKOPOCTHU
IIPOTEKAIOLINX PEBPALLECHUN;

- QHAJIM3UPOBATh OTJENbHbIC ITyTH METa00JU3Ma U UX B3aUMOCBS3b, PETYJISALUIO.

Braoemy:

- IpUEMaMU OIPEJeNIEHUs] CTPYKTYPhl M Kjlacca OMOJIOTHYECKUX COEIMHEHUN Ha OCHOBE
uX (PU3NKO-XUMHUECKUX XaPAKTEPUCTUK U KaUeCTBEHHBIX PEAKIINH;

- METOJIaMH  OIIPEJCJIEHUs] aKTUBHOCTH (EPMEHTOB, NPOBEAEHUS OMOXHMHUYECKOTO
aHaJIM3a U UCCIEA0BAHUM.

3 Kparkoe cogepxxanue JUCHMIIIHHBI.

Beeoenue. Vicropus uzyuenust Oonomosekyi. Cs3b OMOXUMHUM C IPYTUMHU AUCHUIUIMHAMM.
buomonekyibl, ©X 0COOEHHOCTH M 3HAYEHME IS KU3HEAESITENbHOCTH OpraHu3MoB. Mepapxus
MOJIEKYJISIPHOM OpraHU3aluy KJIETOK.

1. AMHWHOKHCJIOTHI M MX IPOM3BO/IHbIE, ENTH/IbI, 0eJIKH.

1.1.  AMHMHOKHCIOTBI. XUMHYECKOE CTPOCHHME, XUMHYECKHE M (U3NKO-XUMHUECKHUE
CBOICTBa, OMOIOrHYECKast poJib B OPraHU3Me, METO/Ibl TIOTYYEHHUS U BBIJICICHUS U3 TIPUPOTHBIX
00BEKTOB, OCHOBHbIE OMOXMMHYECKHE pEeaKIUH C y4yacTHeM aMHUHOKHUCIOT. [Ipom3BojaHble
AMUHOKHCIIOT.

1.2.  Ilentuasl. CtpoeHue M OuojOrHYecKas pojb B OpraHU3Me Kak PperyssiTopoB
OMOXMMHYECKHX MPOLECCOB, IKOJIOTUYECKasi QYHKIUS, ENTH/bI-aHTUOMOTHKH.

1.3.  benku. XumMuueckoe CTpOSHHE U MPOCTPAHCTBEHHAsI OpraHU3alllsl, XUMUYECKUE U
($u3MKO-XMMHUYECKHUE CBOWCTBAa O€IKOB, MHOrooOpasue OuOoJOrMYecKUX (QYHKIUIM, METOJbI
KauECTBEHHOI'O U KOJIMYECTBEHHOI'O aHAJIN3a, METO/IbI UCCIIE0BAHUS CTPOEHUS U CTPYKTYPHI.

1.4. ®epmentsl. Ilpupona ¢epmenToB, ux crpoeHue, cocraB. Kiaccuduxamms
(epMEeHTOB 110 TUITY KaTaJIU3UPYEMbIX UMM pEaKLMil, OCHOBHbIE CBOMCTBA ()EPMEHTOB Kak OEJIKOB
u OuokaranuzatopoB. KodepmeHTbI, mpocTeThyeckue Trpymibl, KO(aKTOpbl, BUTAMHHBI, HX
O6uonornyeckas poib. OnpeneneHue akTUBHOCTH (PEPMEHTOB M CIIOCOOBI €€ PeryJsiliuu B KHUBOK
kieTke. [loHaTue o kuHeTHKe (pepMEeHTATUBHBIX peaKLUi.

2. Hykneunogule Kuciomal.

WcTtopust OTKpBITHS U U3YYEHHS] HYKJIEMHOBBIX KUCJIOT. [IMpUMUIMHOBBIE U ITypUHOBBIE
OCHOBAHHMS, HYKJICOTHIbl U HYKJICO3UJbl, X XUMHUECKHE U (U3NKO-XUMHUYECKUE CBOMCTBA,
ouonornueckue Qynkruu. HykneunoBele kuciorel: JHK u PHK, ux xumudeckas wu
IPOCTPAHCTBEHHAs] CTPYKTYphl, XUMHUecKue M (uzuko-xumudeckue cpoiricta. Buasl JTHK u
PHK B kneTkax mpokapuoT U 3yKapuot, ux ouonoruueckue pyHkuuu. [loHstue 06 OCHOBHBIX
npoueccax, MNPOUCXOAIIMX € YYaCTUEM HYKJIEHMHOBBIX KHCIOT M HYKJIEOTHUIOB B IKUBBIX
opranu3mMax. MarpuuHbsle OMocHHTE3bl B KieTke. [loHsTHE reHa B MOJEKyIsspHOW OMOJIOTHH.
[ToHsiTHE O F€eHETUYECKON NHKEHEPUH.
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3. Yeneeoduvr, nunudvt u ux npouszeodnuvie.

3.1.  VrueBobl M X MPOU3BOIHBIE: KIACCU(PUKALINS, XUMIUIECKOE U MPOCTPAHCTBEHHOE
cTtpoeHue. MoHo-, Au- W Tpucaxapa, ux Ouonornyeckue ¢yukuuu. Ilommcaxapuabl, Hux
Ounonoruveckre (yHKIUH, GU3NKO-XUMHUECKHe cBoricTBa. [ToHsATHE 00 OCHOBHBIX IMpOIIECcCax,
MPOUCXOSAIINX C Y4aCTHEM YIJIEBOJOB B KUBBbIX opraHusMax. [nukonus. IlentozodocdaTHbiit
k. CyocrpatHoe dpochopunupoanne ADP, Onoxumuueckue peakiuu OposkeHus. ASpOOHBIHA
MeTabonu3M nupyBata. MUTOXOHIPUH: CTPYKTypa U sHepretudeckue Gynkuuu. Lluki tuMoHHON
kucnotel. Okucnenue NADH u FADH2 B neixarenproit nenm. Comnpspbkenue cuaTe3a ATP ¢
nepeHocoM 3J1eKTpoHOB u TpoToHOB OoT NADH m FADH2 x monekynspHOMY KHCIOPOAY.
I'mokoneorene3. buocunres nonmcaxapunos. @OTOCUHTES.

3.2.  Jlunuael u ux npousBoaHbie. OCOOEHHOCTH CTPOEHUS U KIIacCU(UKALIUS JIUITHUIOB.
[TpocThie (3KUPBI, )KUPHBIE COUPTHI M BOCKA) M CIOXKHBIC TUNUABL. buonorumdeckune (QyHKIUH,
BBIMIOJHSEMbIE DPA3JIMYHBIMU TUHAMH JUOUAOB. JKUpHBIE KHUCIOTHI M HMX IPOU3BOIHBIC,
XUMHUYECKHEe W (U3MKO-XMMHUYECKHUE CBOHCTBA. buoiiormueckne MeMOpaHbI, UX CTPOCHHE H
byHkuu. B3auMocBsI3b CTpoeHUS JTUMHUIOB ¢ UX PyHKIMAMU B cocTaBe MeMOpaH. [IpousBonHbie
JUNUIOB W WX OWOJOTMYecKHe (QYHKIUH (XOJECTePUH, >KHPOPACTBOPUMBIC BUTAMUHBI,
MPOCTArJaHANHbI, JKETUYHbIE KHCIOTHI, MOJIOBBIE TOPMOHBI U KOpTUKOCTepouabl). [lonstue o6
OCHOBHBIX IIpoIleccax, MPOUCXOJANINX C YYaCTHUEM JIMIUJOB M WX MPOU3BOJHBIX B KUBBIX
opranu3max. KaraGonu3M JIUNUIOB: JIMMOIUTHYECKUE (GepMeHThl (umnasbl, (ocdonIassi).
DOMyJIBrupOBaHUE KUPOB NPHU WX MEPEBAPUBAHKUH B IMHIIEBAPUTECILHOM TPAKTE, POJIb KEITIHBIX
kucnoT. Karabonu3Mm sKUPHBIX KUCIOT. BUOCHHTE3 KUPHBIX KUCIOT U TPUALIMITIUIIEPOIIOB.

4 O0beM yueOHOH THCHHMILINHBI

O0BeM TUCHUILTAHBI
Buja yueonoii padorTnl
Y P Axkan. | Acrp.
3E
q, q,
O01mas TpyA0eMKOCTb 1M CHUILTTHHBI 3,0 108 81
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
Jlexun 0,44 16 12
[TpakTuaeckue 3austas (I13) 0,89 32 24
CamocrosiTesibHas padora 1,67 60 45
KonTakTHas camocTosTensHas paboTa 167 0,2 0,15
CaMocCTOsATeIbHOE U3YICHHE PA3/ICIIOB TUCITUTUTHHBI ’ 59,8 | 44,85
Bu MTOroBOro KOHTpOJIS: 3auer
AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«OCHOBBI MUKPOOHMOJIOTHH ¥ OMOTEXHOJIOTHI
1. Heab AUCHMIUIMHBI - U3YYEHHE OHOIIOTUYECKUX CBOWCTB MHKPOOPTaHHU3MOB,

ONpEACNAIONIMX UX POJIb B ABOJIOLHUU aTMOCQEpbI, y4yacTHE B OMOTr€OXMMHUYECKHX ILIMKIIaX
IpeBpallieHuss B MpHUPOJE yriepoia, as3oTa, cepwl, (ocdopa, kene3a; CaMOOUYHILIAIOIICH
CIIOCOOHOCTH JKOCHUCTEM, 3aKOHOMEPHOCTEN HCII0JIb30BAHUS MHUKpPOOPTaHU3MOB;
OMOTEXHOJIOTMYECKUX CIIOCOO0B OUYUCTKH 3arps3HEHHBIX MPUPOAHBIX U TEXHOT€HHBIX CUCTEM.

2. B pe3yabTare U3y4eHHs TUCHHUIJIMHBI 00yYAIOIIHIICS T0I2KEeH

Obaaoams clieqyOmUMU KOMIETEHIMSIMA U UHAUKATOPaMH UX JOCTUKEHHUS:

I1K-7.7, T1IK-7.8, TIK-7.9.

3HaTh:

- OnoxumMuueckue W  (PU3MOJIOTMYECKHE CBOWCTBA  MHKPOOPraHM3MOB(OakTepuit
[IMaHoOaKTepuil, apxebakTepuii, BUPYCOB, OJTHOKIETOYHBIX BOJOPOCIEH, MPOCTEHIITNX, TPHOOB);
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- TeHETUYECKHE OCOOCHHOCTH MHKPOOPTaHU3MOB, POJb IUIA3MUJ B 3BOJIOLHUOHHBIX
mporeccax,  3aKOHOMEPHOCTH  MOAU(DHUKAIIMOHHOM M TEHETUYECKOW  M3MEHYHBOCTHU
MUKpPOOPTraHU3MOB;

- IpOOCCChl ananTaluy, BJIUAHUC TUIIOB CCTCCTBCHHOI'O 0T6opa Ha HU3MCHYHMBOCTH
HOHYHHHHﬁ, XapaKkTEP BIUAHUA SKOJIOTUYCCKUX U TCXHOI'CHHBIX (baKTOPOB Ha MUKPOOPIraHU3MEI;

- OCHOBbI MNCPUOAHUYCCKOIO MW HCIPCPLIBHOI'O KYJIbTUBHUPOBAHUSA, 3aKOHOMCPHOCTHU
OHMOTEXHOJOTHYECKHX CIIOCOOOB OUYMCTKHU 3arpH3HéHHBIX IIPUPOAHBIX U TEXHOI'CHHBIX CUCTEM.

Ymems:
- onpenensaTh MOP(HOIOTHI0O MHUKPOOPTaHU3MOB M OTHOIICHHE WX K Pa3HBIM TPYIIIaM,
MUKPOOHYIO 00CEMEHEHHOCTh OOBEKTOB OKPYIKAIOIIEH Cpeibl M TEXHOTEHHBIX CpPef;

- BBIACIIATE MHKPOOPraHU3Mbl C OHpC,I[eJ'IéHHBIMI/I (1)I/I3I/IOJ'IOFI/I‘ICCKI/IM CBOMCTBaMH
MCTOJOM HAKOIIUTCIIbHBIX KYJIbTYP, BBIACIATL UYUCTBIC KYJIBTYPbI, ONPCACIIATH AKTUBHOCTDH
6I/IOIII/II{OB 1 9YBCTBUTCIIbHOCTb MUKPOOPIraHM3MOB K aHTI/I6I/IOTI/IKaM;

- TOTOBUTH MUTATEIbHBIE CPENIbl U KYJIbTUBUPOBATH MUKPOOPTAHU3MBI B CTALMOHAPHBIX
YCIOBUSX;

- OIMPEACIIATh 3(1)(1)GKTI/IBHOCTI) HCIIOJIb30BAaHUA MHUKPOOPTaHHU3MOB JJIA 6I/IOpeM€I[I/IaIII/II/I
3an$I3HéHHI>IX II0YB U OYUCTKHU BOJBI.

Bnaoemw:

- OCHOBaMHM MHKPOOHOJOTHYECKOW TEXHHKH, METOJaMH MHKPOCKOIIMH B CBETIIOM IIOJIC,
METOIaMHU TTOJATOTOBKU MPENapaToB JJIsi MUKPOCKOIIHMHU, MOJTOTOBKON MOCYIIbI M MUTATEIBHBIX
cpen i KyJIbTUBHPOBAHHUS MHKPOOPTAaHH3MOB, METOJIaMH TIOCEBOB U TIEPECEBOB HA KUIKUE U
TBEP/IbIC MUTATEIbHBIC CPE/IBI.

3. Kparkoe conep:kanue TUCIHHNIHHbI

Pa3pnen 1. buoJsiorust npoTucros

1.1. MukpoopranusMbl B pa3IMYHBIX HallpaBIeHUAX OuorexHojoruu. Ponb B npupoae u
NPaKTUYECKOM JIeATeNbHOCTH 4YenoBeka. lIpuMeHeHHe B pa3inuyHBIX OMOTEXHOJIOTMYECKHX
npousBoJcTBax. [IuieBas, MequIMHCKas, (papMaeBTHUECKast, IPOMBILIUIEHHAs U HKOJIOTUYEeCKast
o6uotexHosorus. IlepcrekTrBHbIE 0067aCTH pa3BUTUS OMOTEXHOJIOTUH.

1.2. PazHooOpa3ue M MNpU3HAKKU MHUKPOOPraHM3MOB. MHp MHUKpPOOPIraHHW3MOB, 00IIne
NPU3HAKU U pa3zHoOoOpas3ue.

1.3. OcnoBbl MukpoOuonoruu. Kiaccudukamuss Muxpoopranu3zmMoB. (OcoOEHHOCTH
CTPOEHHUSI KIETOK TIPOKapHOT M HdyKapuoT. bakrtepumn, buonorus mnpotuctoB (rpuosl,
MUKpOBOJOpOCHH, mpocreimue). [IpuHnunsl knaccupukanvv, OCOOEHHOCTH NUTAHUS U
OTHOLICHHUS K YCIIOBUSIM OKPYXKAIOIIEH Cpellbl. DKOJIOTHUS.

Pa3nea 2. KyabTuBHpoBaHHe MUKPOOPTaHU3MOB

2.1. Tunbl nuTaHus MUKPOOPraHu3MoB. IlocTyninenne nuTaTeapbHbIX BEMIECTB B KIETKY.

2.2. BnusHue (HakTopoB OKpyKaroliel cpeibl Ha )KU3HEEATENbHOCTh MUKPOOPTaHU3MOB.
[TpuHIMI GMOXMMUYECKOT0 €AMHCTBA. BUIBI M COCTaB MUTATEIbHBIX CPe A KYJIbTUBUPOBAHUS
MUKpPOOpraHu3MoB. HakonurenbHblie KyJIbTYpBHI.

2.3. KynpTHUBHpOBaHHE MUKPOOPTaHU3MOB. POCT MUKpOOPraHM3MOB, CIIOCOOBI H3MEPEHUS
pocta. MeTonbl KyJIbTUBHUPOBAHUS: MEPUOJUYECKOE, HEMPEPHIBHOE, MMMOOUIN3ALUs KIETOK.
Kpusas pocra. Ckopocts pocta. Ilonarue o nuaykcuum pocra. MHOKynAT. buotexHonornueckue
CIOCOOBI OUUCTKH 3arpsA3HEHHBIX MPUPOAHBIX U TEXHOT'€HHBIX CUCTEM (ITOUBHI M BOJIBI).

Pa3nea 3. MeTa60/1M3M MUKPOOPTaHU3MOB
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3.1. Karabomu3m wu anabomu3Mm. OOMEH BeIECTB, KaK COBOKYIMHOCTb pPEaKIIHH
katabosnm3ma u anabonmu3ma. OCOOEHHOCTH IEKTPOH-TPAHCIOPTHBIX CUCTEM PA3IMYHBIX TPYIIT
MHUKPOOPTaHU3MOB.

3.2. buonoruyeckoe okuciaenue. Hemosnnoe okucinenue. AHaspoOHoe pazinoxkeHue. Turbl
OMOJIOTMYECKOT0 OKUCIIEHUs (a9p0oOHOE NbIXaHKEe, aHAdPOOHOE JbIXaHue, OpokeHue). AdpoOHoe
OKHCIICHHE OPTaHUYECKUX BEIIECTB M HEOPTaHUYECKUX COeMHEHNH. PasHOOOpa3ne OKUCIsIeMbIX
OpraHUYECKUX CyOCTpaToB (OeNKH, LeJUTI0JI030CoAepKaIIne, yriaeBoaopoasl, C-1 coennnenus u
np.). Hemonnoe oxucnenue.

3.3. Tlonmydyenue, TpaHchopmainus, BbIACICHHE M OYHUCTKA OHMOJOTUYECKH AKTHUBHBIX
BemiecTB. [IpuHnmnmanpHas cxemMa OWOTEXHOJIIOTMYECKOTO Mpou3BojAcTBA. KynbTypanbHas
KUAKOCTb. OcOOEHHOCTH pabOThI C OMOIOrMYECKU aKTUBHBIMU CyOcTaHIIUsIMU. Boinenenue Oenka
U OMOJIOTMYECKH AaKTUBHBIX BemlecTB. KOHTpoib kauecTBa OMOTEXHOJIOTMYECKOH MPOIYKIIHH.
Cranpgaptuzanus u cepruduxanus. dacoBka U 0COOCHHOCTH XpaHEHUsI MPENapaToB Ha OCHOBE
KHUBBIX KJIETOK U CIIOP.

Pa3znen 4. Ik0/10rusi MUKPOOPraHU3MOB

4.1. PacmpocTpaHeHHEe MHKPOOpraHU3MOB B Ouochepe. @opMbl B3aMMOOTHOIICHUN
MUKpPOOPTraHu3MOB. MHUKpoopraHu3Mel u Ouora. B3aumonelicTBUe MUKpPOOPTaHU3MOB U
KOMITOHEHTOB aHTPOIIOTCHHBIX 3arPs3HEHUN OKPY’KAIOIICH Cpe/Ibl.

4.2. VI3MeHYMBOCTh MUKPOOPTaHU3MOB. BUIbI H3MEHUYNBOCTH MHUKPOOPTaHU3MOB. THUIIBI
ecrecTBEHHOro oTbOopa. [loHATHE O ceneKuMM MHKPOOPTaHM3MOB M T'€HHO-HHKEHEPHBIX
mraMMax. [ eHeTrnuecku MoAU(PUIIMPOBAHHBINA OPTaHU3M.

4.3. DOkoOuotexHosjorus. Poilb MHUKpOOPraHM3MOB B IIpOIECCAX CaMOOOYHIICHHS
OPUPOJHBIX cpell. buomocrynHocTs. buonoruueckass oyucTka CTOYHBIX BOJ. buopemenuarus.
TexHOreHHOE OMOJOTHYECKOE 3arpsi3HEHHE.

4. O0beM y4eOHOM JUCHUILIMHBI

O0bem 1M CUMIIIMHBI
Bup y4eOHoii padoThI Axax. | Actp.
3E
4. 4.

O0mas TpyA0eMKOCTb 1Y CHUILTTHHbI 5,0 180 135
KonTtakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 2,22 80 60
B TOM 4ucIIe B popMe NPAKTUYECKON OTOTOBKU 0,89 32 24
Jlexuun 0,89 32 24
[TpakTnueckue 3austus (I113) 0,44 16 12
JlaGopatopusbie pabotsl (JIP) 0,89 32 24
B TOM yHcJie B (hOopMe IPAKTUUECKON OJITOTOBKU 0,89 32 24
CamocrosiTesibHas padora 1,78 64 48
CamocTOsITeTbHOE U3YUCHHE Pa3/IeNIOB UCITUTLIMHBI 1,78 64 48
Bua konTpoJs:
IK3aMeH 1,0 36 27
KonTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 10 0,4 0,3
[ToAroToBKa K 3K3aMeHY ' 35,6 26,7
Buja uTOroBOro KOHTpOJIS: IK3aMeH

AHHOTanug padoyeil NPOrpaMmbl JTUCUUIIIIMHBI
«MeToabl XUMHYECKOI0 MOHMTOPUHIA OKPYKAKIIEH CpeabD)

1 Heap AMCUMIUIMHBI - TIOJYYSHHE CTYJASCHTAMH MPAKTUYECKHX HABBIKOB B OOIACTH
XUMHUYECKHX METOJIOB MOHUTOPUHTA OKPYKAFOIICH CPEJIb.

2 B pe3yabrare u3y4eHUs AUCUUILIMHBI 00yYAKOUIUICA TOJIKEH:

Obnadams ClenyOUMMA KOMITIETCHIIMSIMA U UHIANKATOPAMH MX JOCTHKCHHS:

[1K-2.1, I[1K-2.2, I1K-2.3, T1IK-7.1, T1K-7.2, TIK-7.3.
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3namo:

- OCHOBHBIE MTapaMEeTPhI OIICHKU Ka4eCTBA OKPYXKAIOIICH Cpe/Ibl;

- SKCIIEPUMEHTAIbHBIE METOJAbl OLIEHKH KauecTBa OKpY’KaIollel cpeibl, OCBOCHHBIE B
MPOLECCE 3aHATHIA;

- TEOPETUYECKHE OCHOBBI METO/IOB OLICHKH KaueCTBa OKPY KAIOIIEeH CpeIbl;

- OCHOBHBIC HOPMATUBHBIC JOKYMEHTHI 110 KAY€CTBY OKPYKAIOIICH CPE/IbI.

Ymems:

- OPraHM30BaTh M OCYIIECTBUTH aHaau3 mpoOd BO3AyXa, BOJBI, MOYBHI HA 3aJaHHBIC
MOKa3aTelu;

- TIOJYYUTh PACUCTHBIC MMAPAMETPHI 110 IKCIIEPUMEHTATHHBIM JAHHBIM;

- IPOBECTH CPABHUTEIbHBIN aHAIU3 TOTYYCHHBIX JAHHBIX C HOPMAaTUBHBIMH WJIH APYTUMU
JTUTEPATyPHBIMHA JAaHHBIMHU.

- clleNaTh BBIBOJ O COCTOSIHMM KaueCTBa OKPY)KAIOIIEH CPEIbL.

Braoems:

- HaBBIKAMH JKCHEPUMEHTAIbHONW pabOThl U METOAAMM pacyera MapaMeTpoB KauecTBa
OKPYXKAaIOILEH CPEIbl.

3 Kparkoe cogep:xkanue TUCHUILINHBI:

JucuunianHa BKIIIOYaeT B ce0s 1abopaTopHbIe paOOThI:

Pa3zoen 1. Ouenka kauecmea ammocgeprnozo 6030yxa

[IpaBuna mpobooTOOpa W OIEHKa KayecTBa aTMOC(EpHOro BO3AyXa. ONpEAeTICHHE
3arpy’>K€HHOCTH  yiuIl T. MOCKBBI aBTOTPAHCIOPTOM (TIEPEKPECTKU YIWIl  3aJaloTcs
npenoaaBaresieM). OIiCHKa YPOBHS 3arpsi3HEHUS aTMOC(HEPHOTO BO3yXa OTpabOTaHHBIMU ra3aMu
aBTOTPAHCIIOPTA HA yYacTKe MarucTpaibHou ynuibl. Pacuer U3A.

Paszoen 2. Oyenka kauecmea 600bl N0 OCHOBHBHIM 2UOPOXUMUYECKUM NOKAZAMENAM

Onpenenenne axkTuBHOW peakuuu (pH), Ouxpomarnoit oxucisemoctu (XIIK),

COJIepKaHUsI PACTBOPEHHOTO KHCIOPOJA, B3BEHICHHBIX BEIIECTB, CYXOro OCTaTKa, OOIIEro
JKelesza, Mapraiia, XJopuaoB, cyibdaToB, HUTpaToB. Pacuer 13B.

Paszoen 3. Ilokazateu u ciocOObI OLIEHKH COCTOSIHMS MIOYBEHHOT0 TOKPOBa

Ot60p mpoO MmouBHI, KBAPTOBaHUE, MOATOTOBKA K aHanu3y. Omnpenenenue pH BogHOU u
COJICBOM BBITSDKEK, OOMCHHBIX KaJbI[US W MAarHus, HHTPATOB, OPTaHUYCCKUX COCAMHCHHI
(rymyca). @UTO-TECT KaK OJIMH U3 METOJIOB OMOJIOTMYECKOTO TECTUPOBAHUS KaueCTBA MTOYBHI.

4 O0bem yueOHOH TUCHMILINHBI

O0bem 1M CUMIIIMHBI
Buj yueOHoit padoThI Axar. | Actp.
3E
. 4.
Oo0masi TpyA0eMKOCTh TUCIUIIJIHHBI 3,0 108 81
KonTakTHas padoTa — aylMTOPHBIE 3AaHATHS: 1,33 48 36
B TOM 4ucJje B (popMe NPAKTHYECKOIl MOAT0TOBKHU 1,33 48 36
JlaGopatopusbie pabotsl (JIP) 1,33 48 36
B TOM 4HCIIe B OpMe MPAKTUUECKON OATOTOBKU 1,33 48 36
CamocrosiTeJbHasi pa6oTa 1,67 60 45
KonTakTHas camocTosTensHas paboTa 167 0,2 0,15
CamocTosTenpbHOE H3YYCHUE PA3/IeNIOB TUCIIHILTHHEI ’ 59,8 | 44,85
Bua UTOroBOro KOHTpOJIA: 3auer
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AHHOTanuA padoyeil MPOrpaMmbl AUCUUIIIMHBI
«TexHoJ0rHNM MUHUMU3AIUA AHTPONMOTE€HHOT0 BO3/1eiicTBUS
HA OKPY:KAIOUIYIO CpPeay»

1 Heab IMCHUIVIMHBI - 3aKpEIUICHHE M MPAKTUYECKOE NMPUMEHEHHE TEOPETUUECKUX
3HaHUW O TEXHOJIOTUSX MUHUMHU3ALUU BO3JEHCTBUS HA OKPYXKAIOIIYIO Cpeny, MOJTYyYEHHBIX
00yJarIUMUCS TIPH OCBOCHHUH TUCIUIUTHH «IIpOMBINIIIICHHAS SKOJIOTUSI OCHOBHBIX XHMHYECKUX
OpPOU3BOJACTB» M «TexHHMKa 3alUThl OKpYXAlomled Ccpelapl», IMOJIyudeHHE HaBBIKOB
HKCIEPUMEHTAIBHOM paboThl U pacyera mapamMmeTpoB mporiecca, ero 3pPeKTHBHOCTH.

2 B pe3yabTare N3y4eHUS QUCHUILIAHBI 00YyYAIOIIUIACH JT0JIKEH:

Osnademsb CAETYIOUMMHA KOMIETEHIUSAMH U MHIUKATOPAMU UX JOCTHXKCHHS:

[1K-2.1, TIK-2.2, I1K-2.3, TIK-5.1, [1K-5.2, TTK-5.3.

3namo:

- METOJIbl OYMCTKHU CTOYHBIX BOJ M Ta30BO3YILIHBIX BBIOPOCOB, MEpepabOTKU TBEPIBIX
MPOMBIIIJICHHBIX OTXO/I0B;

- METOJIbl aHAIM3a TEXHOJOTHYECKHUX MapaMeTPOB U MOJYYEHHBIX LEIEBBIX MPOTYKTOB,
OCBOCHHBIE B IIPOIIECCE 3aHATHIA Ha SKCIIEPUMEHTAIBHBIX MOJICIISX;

- TEOPETHUYECKHE OCHOBBI OCBOGHHBIX B IPOLIECCE 3aHATHI TEXHOJIOTMUECKUX MTPOLIECCOB U
AHATUTUYCCKUX METOJIUK.

Ymems:

- OPraHM30BaTh U OCYIIECTBUTH YKCIICPUMEHT;

- IOJIyYUTh pacueTHbIC apaMeTPhl 0 IKCIIEPUMEHTAILHBIM JaHHBIM;

- caenaTth BBIBOJA 00 3 (EKTUBHOCTH MPOIIECCa U OICHUTH BIMSIHUE HAa HEE Pa3IIMYHBIX
(bakTopoB.

Braoems:

- HaBbIKAMU 3KCIIEPUMEHTAIbHOI paboThl 1 METOJIaMU pacueTa mapaMeTpoB Mpolecca u
ero 3 eKTUBHOCTH.

3 Kparkoe conep:kaHue QU CHUANINHbBI

JucuuruimHa BKIIO4aeT B ceOs 1abopaTopHbie paboThl IO KOHTPOIIIO U OYUCTKE Ta30BbIX
BBIOPOCOB; OYMCTKE CTOYHBIX BOJ (Ha TpHUMEpe MOJAENBHBIX PACTBOPOB) C HCIOJIB30BaHHUEM
pEareHTHBIX, aJICOPOIMOHHBIX, HOHOOOMEHHBIX, IJICKTPOXUMHUCCKAX, MEXaHUYECKUX U JIPYTHX
METOJIOB OYHCTKH; TepepaboTKe MPOMBIIUICEHHBIX OTXO0/I0B.

Kaxmast paboTa BKIIIOUAET aHATUTHYECKYIO U TEXHOJIOTHUECKYIO YacTH.

Paznen 1. AnanuTtideckas yacth 1a0OpaTOpHBIX paboT.

[Ipennasnauena ast OTPaOOTKH METOMIOB aHAIN3a COOTBETCTBYIOIIUX TEXHOJIOTHUECKUX
Cpel /WM TONy4eHHBIX MNpoAykToB. OHa BKIIIOYAeT MPUTOTOBJICHHE CTAHIAPTHBIX U Ka-
TOPOBOYHBIX PACTBOPOB; IOJIyYEHHE M pacueT KaTMOpPOBOYHOTO YpPaBHEHHS; ONpEICIICHHE
(U3UKO-XUMHUYECKUX XaPAKTEPUCTUK CHIPS U TOTYUCHHBIX MPOTYKTOB.

OcBauBatorcs CIeIyIOIIHe METO/IbI aHanmm3a: criekTpooTOMETpUIECKHE,
xpomarorpaduyeckue, HOTCHINOMETPHUECKUE U APYTHE.

Paznen 2. Texnonornyeckas 4acTh J1abOpaTOPHBIX padoT.

Ona BKJIIOYAaeT TMPUTOTOBJICHHE HEOOXOAMMBIX pPACTBOPOB W/WIM MaTEPHUAJIOB;
O3HAKOMJICHWE ¥ TIOATOTOBKY K paboTe »SKCIEpUMEHTAIbHONH YCTAaHOBKH; IPOBEICHUE
AKCIIEPUMEHTA; OTOOp TEKYIIUX U KOHEUHBIX MPOo0, MX aHAllM3; pacueT mapaMeTpoB Ipolecca ¢
UCTIOJI30BAaHUEM TIOJTYYEHHBIX IKCIIEPUMEHTANBHBIX JaHHBIX; MMOCTPOSHHE rpaduyecKux 3aBH-
cuMmocTell (ecnu HEOoOXOAMMO); pacdeT MapaMeTpoB, XapaKTepU3yIIMUX 3()PeKTUBHOCTH MPO-
necca.

Paznen 3. BeinmonHeHHe WHANBUAYAIBHOTO 33 aHUS.

[To oxoHyaHuu Js1abopaTOpHONW pabOThl OOyYAIOUIMIiCS NOMy4YaeT HWHAWBHUIYaJTIbHOE
3aganue. Hampumep, pacder (IpOTHO3UPOBAHME) PEATBHOTO IMpoliecca C HCIOJIb30BaHHEM
MOJYYCHHBIX JKCIIEPUMEHTAIIGHBIX WM  33JaHHBIX TIpernojaBareleM JJaHHBIX, pacueT
MaTepHaJIbHOro 6ajgaHca npoiecca, HOCTPOSHHE MPUHLIMIHAIBLHON OJI0K-CXEMBI IIpoIiecca.

OO11ee KOJIMYECTBO Pa3ACiioB — 3.
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4 O0beM yueOHO# JUCUMIIIIMHBI

O0beM TMCUMILIUHBI
Bupa yueOHoii padoThl Axax. | Actp.
3E
4. 4.
O01as TPYA0eMKOCTh TN CIUTITHHBI 3,0 108 81
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
B TOM 4HcJIe B (hopMe NPAKTHYECKOi MOAT0TOBKH 1,33 48 36
JlabopaTtopusie padoTs (JIP) 1,33 48 36
B TOM 4HcIe B popMe MPAKTHUECKON OATOTOBKU 1,33 48 36
CamocTrosiTejibHas padoTa 1,67 60 45
KonTakTHas camocTosTeNbHas paboTa 0,2 0,15
1,67
CaMOCTOSTEeIbHOE H3YUCHHE PA3/ICIIOB AUCITUILIHHBI 59,8 44,85
Buj1 H”TOr0BOr0 KOHTPOJIS: 3auer

5.3 JlucuunjauHbl YacTH, (POPMHUPYEMOH YYACTHUKAMH 00pa30BaTeIbHbIX OTHOIICHHU I
(IMCUMILTUHBI IO BHIOOPY)

AHHOTanus padoyeil NporpaMMbl AU CHHUIIIMHBI
«Hayxku o 3emie»

1 Heap nucuuniuHbl - GOPMUPOBAHUE LIEIOCTHOIO CUCTEMHOIO MPEACTABICHUS O
3emie u reocepax, HUX CTPOECHUH, (GYHKIMOHHPOBAHUM M B3aUMOCBA3SX, MeETOJax
MCCJIEJOBAHMSI T€0IKOCUCTEM PA3IMUHbIX YPOBHEN UEpapXuu.

2 B pe3yJbTare H3y4YeHHs AUCHUILINHBI 00yYaIOLIUICS 10JIKEeH:

Obnadoams cleayoIUMU KOMIETECHIUSIMU U UHAUKATOPAMM UX JTIOCTHIKEHUS:

[1K-7.10, [IK-7.11, TIK-7.12.

3uams:

- TeHEe3HC, Pa3BUTHE, CTPOCHHE U (PYHKIIMOHUPOBAHHE 000JI0YEK 3eMIIH;

- IPOLIECCHI U SBJICHUS, IPOUCXOASIINX B HEKUBOM U KUBOU MPUPOJE;

- TJIaBHbIE 3aKOHOMEPHOCTH B3aUMOJIEHCTBUS reocdep;

- METOJIbI MCCIIEIOBAHUS T€OCUCTEM.

Ymemn:

- OPUEHTHUPOBATHCSI B TEPMUHOJIOTUH HAYK O 3eMIIE;

- paboTaTh C JUTEpaTYpHBIMM HMCTOYHHKAMM, KapTaMu, rpadukamu, auarpaMMaMu MU
pacUeTHBIMH CXEMaMH, JIeKAIUMHU B UX OCHOBE.

Braoemy:

- BO3MOYKHOCTSIMH COBPEMEHHBIX HAy4YHBIX METOJOB IIO3HAHUS IMPHUPOJAbI Ha YpPOBHE,
HEOOXOMMOM Ul pellleHus 3a7ay, MMEIOLIMX eCTEeCTBEHHOHAydHOe COJepXKaHue |
BO3HHUKAIOIIMX MPHU BBIMOJIHEHUN TPO(HECCUOHATBHBIX (YHKITHM.

3 Kparkoe conep:kaHue JMCHUIIMHBI:

Brenenue. [Ipeamer n metonsl Hayk o 3emite. KpaTkue ucropuyeckue cBeieHUs. 3aaauu
¥ MECTO Kypca B ITOATOTOBKE CIIEIUAIUCTA B 00JIACTH OXPaHbl OKPY)KAIOLIEH CpeIbl.

Paszpgen 1. I'eosiorus.

CrpoeHue, cocTosiHME 3EMIIN U 3¢éMHOM KOpbl. DU3NKO-XUMUYECKUI COCTaB U arperaTHoe
COCTOSIHHE BEIIECTBA 3EMIIH.

BermectBennslit coctaB 3eMHOI Kopbl. [lonsTHE Kapka. MuHepansl: (GOpMbl HAXOXKACHUS
MUHEPAJIOB, CHHTOHUH, METO/IbI OTIPE/ICTICHHUSI.

[Iporiecchl BHemHeH AMHAMUKU (dK30Te€HHBIE TMponecchl). [Iporeccsl rumepreHesa
(oOpazoBaHue TIOBHANIBHBIX 0TI0KeHu ). Kopa BeiBeTpuBaHuUsL.

I'paButanimonnele  mpouecchl  (0Opa3oBaHME  KOJUIIOBHAJBHBIX  OTJIOKEHHN).
['eonoruueckas neATeIbHOCTh BeTpa, Aeduisiius U Koppasus. ['eosornyeckas IesTENbHOCTh
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MOBEPXHOCTHBIX BOJ (0Opa3zoBaHue (IIOBHAIBHBIX OTJIOKEHHUH): TNIOCKOCTHOW CKIIOHOBBIM CTOK
(oOpa3oBaHue JENMIOBUATBHBIX OTJIOKEHHI), BpEMEHHBIE PYCJIOBbIE IMOTOKH, IEATEIBHOCTh PEK
(MeXeHb, MaBOJOK, peyHasl 3po3usi, 00pa3oBaHME AJUTIOBUAIBHBIX OTIIOKEHUH, (popmMHpoBaHUE
NOWMBI PEKH, YCThS peK — JeNIbTa U 3CTyapuil). ['eonornueckas 1esTeqbHOCTh 03€p U O0JIOT.

[Ipoueccel popmupoBaHusi, COCTaB M CBOWCTBA MOA3EMHBIX BoA. Kiaccudukanus
noa3emMHubIX BoA. IlouBeHHble BoAbl. BepxoBoaka. Hanopueie Boabl. Pecypchl moA3eMHBIX BOJ.
banancoBble pacueTsl 3a11acOB M Ka4ecTBa MOJ3€MHBIX BOJI. BiusiHue nHXeHepHO-X035HCTBEHHON
JESTEIbBHOCTH Ha NIOJI3EMHBIE BOJIBI.

[Ipouieccyl BHYTpeHHEH TUHAMHUKHU (SHAOTCHHBIE MPOLECChl). [IBUKEHHS 36MHON KOPHI.
Ckiaguatele HapymeHus. Pa3peiBHbIe HapymieHus. 3emieTpscenus. Marmatusm. Metamopdusm.

Paszpnen 2. [TouBoBeIEHUE.

[Tonsatue o mouse. Pomp mouBbl B OmochepHbix mporeccax. PakTopsl U YCIOBHUS
nouBooOpa3oBaHus. KoOHTHHEHTaNbHbIE IUICHCTOLICHOBBIE OTIOXKEHUA. ['paHylnomeTpudecKuit
COCTaB Mo4YBbl. PU3NYECKUE CBOMCTBA ITOYBHI.

buonoruueckue QaxTopel MOYBOOOpazoBaHusA. JleSITENbHOCTh BBICUIMX PpACTEHUI.
JlesTenbHOCTh MTOYUBEHHBIX >KUBOTHBIX. Jl€STENbHOCTh MOUYBEHHBIX MHKPOOpPraHU3MoOB. DakTop
KJIuMaTa B moyBooopazoBanuu. GakTop penbeda B 104BOOOPA30OBAHUU.

O6miass cxema mnouyBooOpaszoBarenbHOro mnporecca. Craguu B pa3sBUTUU  TOYB.
[TouBooOpazoBaTenpHbIe MPOLECCHl KaK pe3yibTaTa AEPHOBOTO (TyMYyCOBO-aKKyMYJISTHBHOIO),
MOJI30JICTOTO, OOJIOTHOTO (TUAPOMOP(HOTO), JIATEPUTHOTO, COJIOHIIOBOTO (TaJOT€HHOT0) THUITOB
MOYBOO0OPA30BAHUS.

@®opmupoBanue MouBeHHOro Mpopwis. OpraHudeckoe BEIIeCTBO IMOYB. ['yMmMycOBbIe
KHUCITIOTHI, (PYTbBOKHCIOTHI, TYMUH. 3HaueHHE TyMmMyca B MOYBOOOpa30BaHUM, ILIOJOPOAUU U
IIATaHUH PACTEHUMN.

OcHOBHbIE THUIIBI W CBOHCTBA IOYB [0 [IOYBEHHO-T€OrpaUYecKUM 3aKOHAM.
Krnaccudukanus nous.

MonenupoBaHue ¥ IPOrHO3UPOBAHKUE TOYBEHHBIX MPOIecCOB. Moaenu pacpocTpaHeHus
3arpsi3HAOIUX BELIECTB B IOYBEHHOM CJIOE.

Oxpana nous. [Inogopoaue nous, ¢pakTopsl U YCIOBHS IUIO0poaUs. BiusHue yenoBeka
Ha [TOYBEHHBIN MOKPOB. MI3MeHeH!s M0YB IPU OCBOEHUH, METHOPALIMU U PEKYIbTUBALIUN. DPO3US
W Jlerpajanus Mo4yB. DKOHOMHYECKas OLEHKa MOYB — arpolpOM3BOACTBEHHAs IPYNIHMPOBKA,
OOHHUTHPOBKA MOYB.

Paznen 3. 'maposorus.

OcHoBbl ruapomerpu. Kpyrosopot Boasl B npupoje. Tpu rpynnbl BOAHBIX OOBEKTOB:
BOJOTOKH, BOJOEMBI, 0COOBIE BOIHBLIE OOBEKTEI.

OO0mume 3aKOHOMEPHOCTH THUIpoOJOoTHYecKuX mporeccoB. [lonarus BomocOopa,
BoJlOpasaena, ruaporpadudeckoil cetu. [uaponorndeckuii pexumM U THIPOJIOTHYECKHE
MPOLIECCHI, THIPOJIOTUYECKUE XaPAaKTEPUCTUKH BOJHOTO 00BbeKTa. I'maponorus pek. Tumsl pex.
Mopdornorus u mopdomerpus pexu u ee 6acceitHa. Bonnslii pexxum pexu, ero ¢assl. 'uaporpad
pexu. Peunoii ctok. J[BuskeHune BoAbI B pekax. [[nHaMuKa pedHoro notoka. ¥ CTOM4uBOCTh pyca.

I'maponorust  o3ep. Knaccudukanus o3ep. Mopdonoruss u  Mopdomerpus o3ep.
[Muaponorudeckas cTpykTypa o3epa. Bonubrit 6amanc ozepa. TemnoBoit pexxum o3epa.

I'maposnorus 6onot. Knaccuduxkanus 6o1ot. Ctpykrypa 60510T. BomHbiil pexum 6osora.

Bozano-6anaHcoBble pacyeTsl pa3InyHbIX 0OBHEKTOB.

Bonoxpanunuma. Pacuer perynupoBaHuss CTOKa M TpaHC(OpPMAlMU MABOJKOB
BOJIOXpaHWIMIAMU. PacueT motepb BObI U3 BOAOXPaHWIHIL. B0/10X0351CTBEHHbBIE PaCUEThI.

Pasznen 4. Knumarosnorust 1 METEOpPOJIOTHS.

CoctaB u crpoeHue artmoceprl. BepTukanpbHoe pacuieHeHHe aTMOC(]epsl.
MexayHnapoaHas crapaapTHas atMmocdepa. ConmHeuHas W 3eMHas paguauus. PaguaninoHHBIN
Oaanc mianeTsl 3emist. TermIoBoi pexkuM aTMocepsl U IEPEHOC TeTlIa.

Bonnsiii pexxum armocdepsl. Tymansl u obnaka. Ocanku. OCHOBHbIE 3aKOHOMEPHOCTH
aTMOoc(hepHBIX ABMKEHUN. DIEMEHTHI 0011el UPKYISILIUU aTMOC(EpHI.
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Kmumar m xnmumartooOpasyronue ¢aktopel. @opMUpoBaHWE W JWHAMUKA KiIMMaTa.
AHTpPOIIOTEHHOE BIUSHUE Ha KIUMAT 3eMIu. MUKpOKIUMAT U (PUTOKITHMAT.

Mereoposornyeckue HaOI0IeHUS U TPOTHO3HI.

O011ee KOJIMYECTBO pa3AeoB — 4.

4 O0beM yueOHOH TUCHMILINHBI

O0beM JUCHHILIHHBI
Buna yueOHoii padoThl Axan. | Acip.
3E
q. q,

OO0mas Tpy10eMKOCTh TUCIUIIJIHHBI 3,0 108 81
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHSATHSI: 1,33 48 36
B TOM 4ucJje B (popMe NPaKTHYECKOI MOATOTOBKHU 0,06 2 1,5
Jlexknun 0,44 16 12
[TpakTuueckue 3arstus (I13) 0,89 32 24
B TOM 4YHCIIe B (DOpMe IPAKTUYECKON TTOATOTOBKH 0,06 2 15
CamocrosiTesbHasi padoTa 1,67 60 45
KonTakTHas camocTosTenpHas padora 167 0,4 0,3
CamocTosATENbHOE U3YUYECHHE PA3/I€TI0B JUCITUILIMHBI ’ 59,6 447
Buj MTOroBOro KOHTPOJIS: 3auer ¢ OLEHKOI

AHHOTanuA padoyeil NPOrpaMMbl AHCUUIIIMHBI

«I'eoakonorus»

1 Hesb AUCHUIIUHBI - GOPMHUPOBAHHE LIETOCTHOTO CUCTEMHOI'O MPEJICTaBICHUS O
3emiie u rTeocdepax, HX CTPOCHUH, (DYHKIMOHHUPOBAHUM U B3aUMOCBS3AX, METOJAX
HCCJICIOBAHMSI T€09KOCUCTEM PA3IIUYHBIX YPOBHEH HepapXuu.

2 B pesyabrare H3yYeHHUs JTUCHUILINHBI 00yYAIOLIHIICSA MO MPOrpaMMe JT0JKeH:

Obnadoams cleAyOIUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTOCTHKEHUS:

[1K-7.10, [IK-7.11, TTIK-7.12.

3Hams:

- TEeHE3UC, pa3BUTHE, CTPOCHUE U (DYHKIIMOHHUPOBAHHUE 000JI0UEK 3eMIIN;

- IPOIIECCHI U SBJICHUS, IPOUCXOASIINE B HEXKUBOU M KUBOU MPUPO/IE;

- TJIaBHBIC 3aKOHOMEPHOCTH B3aUMOJICHCTBUS Teocdep;

- METObI UCCIIEOBAHUS T€OCHUCTEM.

Ymemn:

- OPUEHTHUPOBATHCS B TEPMUHOJIOTMH T€0IKOJIOTUYECKNX HAYK;

- paboTaTh ¢ IUTEpaTYpHBIMM UCTOYHHUKAMH, KapTaMu, rpapuKaMH, AuarpaMMaMu U
pacYEeTHBIMM CXEMaMH, JIEXKAIIUMH B UX OCHOBE.

Braoemy:

- COBPEMEHHBIMU HAayYHBIMU METO/IaMU MTO3HAHUS IPUPOJIbI HA YPOBHE, HEOOXOUMOM
JUI pelIeHUs 3a1ad, MMEIOIIMX E€CTECTBEHHOHAYYHOE COACpPKAHUE M BO3ZHMKAIOLIUX IIPU
BBIMIOJTHEHUH MTPO(ECCHOHATBHBIX (QYHKIUH.

3 Kparkoe cogep:kanue TUCHHUIINHBI

Brenenue. [Ipenmer u metoasl reoskonorun. Kparkue ucropuyeckue cBeeHus. 3agauu
¥ MECTO Kypca B ITOATOTOBKE CIIEIIUATUCTA B 00JIACTH OXPaHbl OKPY)KAIOLIEH Cpe/Ibl.

Paszpnen 1. I'eosiorus u ruagporeosiorus.

CrtpoeHnue, cocTosiHME 3eMIIN U 3¢MHOU KOpbl. DHU3MKO-XUMUYECKHI COCTaB U arperaTHoe
COCTOSIHHE BEIIECTBA 3EMIIH.

BemiectBennslit coctaB 3eMHOI Kopbl. [lonsTHE Kitapka. MuHepaibl: (OpMbI HaX0KJICHHS
MUHEpAJIOB, CHHTOHUH, METOJIbI ONIPEICIICHHUS.
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[Ipomieccyl BHemHEW AWHAMUKHA (IK30TE€HHBIE Mpolecchl). [Iporecchl rumepreHesa
(o6pa3oBaHueE ITIOBUANBHBIX OTJIOKEHUH ). Kopa BeIBeTpuBaHUSL.

['paBuTanmonHele  mpouecchl  (0Opa3oBaHHME — KOJUIIOBUAJIBHBIX  OTJIOXKEHUH).
['eomoruueckasi JesTeIbHOCTh BeTpa, Aedisamus u Koppasus. [eonorudeckas IesTeNbHOCTh
MOBEPXHOCTHBIX BOJ (0Opa3oBaHue (IIOBUATBHBIX OTJIOKEHUHN): MIIOCKOCTHOW CKJIOHOBBIN CTOK
(oOpa3oBaHue JENMOBUATBHBIX OTJIOKEHHI), BPEMEHHBIE PYCJIOBBIE IMMOTOKH, ESTEIBHOCTh PEK
(MeXeHb, MaBOJOK, peyHasi 3po3usi, 00pa3oBaHKE AJUTIOBUAIBHBIX OTIIOKEHUH, (popmMHupoBaHHE
MOWMBI PEKH, YCThS pEK — JeNIbTa U dcTyapuil). ['eonornueckas 1esTeqbHOCTh 03ep U O0JIOT.

[Tpoueccel opmupoBaHusi, cocTaB U CBOHCTBa MNoA3eMHBIX BoJ. Kiaccudukarms
noa3emMHbIX BoA. [louBeHHble BoAbl. BepxoBoaka. HanopHeie Boabl. Pecypchl moa3eMHBIX BOJ.
banancoBble pacueTsl 3a11acOB M Ka4ecTBa MO3€MHBIX BOJI. BiiusiHue nHXKEHepHO-X035HCTBEHHON
JESTEIbBHOCTH Ha NIOJI3EMHBIE BOJIBI.

[Ipoueccyl BHYTpeHHEW AMHAMHUKH (3HIOTE€HHBbIE Mpolecchl). JBHKEHUS 3€MHOM KOPBHI.
Ckiaguatele HapymeHus. Pa3peiBHbIe HapymeHus. 3emiueTpsacenus. Marmatuzm. Metamophusm.

Paszpnen 2. IlouBoBeeHue.

[Tonsatue o mouse. Ponp mouBel B OmocdepHbx mpomeccax. DakTopel W ycIoBUsA
nouBooOpa3oBanus. KoOHTHHEHTaNbHbIE IUICHCTOLICHOBBIE OTIOXKEHUA. [paHylnomeTpudeckuit
COCTaB Mo4YBbl. PU3NYECKUE CBOMCTBA MTOYBHI.

buonoruueckue dakTopsl MouBooOpa3zoBaHUS. JleATENBHOCTh BBICIIUX PACTEHUH.
JlesTenbHOCTh MTOYBEHHBIX >KUBOTHBIX. Jl€STENIbHOCTh MOUBEHHBIX MHKPOOpPraHU3MoOB. DakTop
KJIuMaTa B moyBooOpazoBanuu. GakTop penbeda B 104BOOOPA30OBAHUU.

O6mass cxema mouyBooOpaszoBarenbHOro rmnporecca. CTaauu B Pa3BUTHH  IOYB.
[TouBooOpazoBaTenbHbIE MPOLECCHl KaK pe3yibTaTa JAEPHOBOrO (TyMYCOBO-aKKyMYJISTUBHOIO),
MOJI30JICTOTO, OOJIOTHOTO (TUAPOMOP(HOTO), JIATEPUTHOTO, COJIOHIIOBOTO (TaJOTEHHOT0) THUITOB
MOYBOO0OPA30BAHUS.

®opmupoBaHue NouBeHHOro mnpo¢wmis. OpraHuyeckoe BEIEeCTBO MOYB. ['ymycoBble
KHUCITIOTHI, (DYTbBOKHCIOTHI, TYMUH. 3HAa4eHHE TyMyca B IMOYBOOOpa30BaHUM, IUIOJOPOAUH U
IIATaHUH PACTEHUM.

OcHOBHBIE THUIIBI W CBOMCTBa MOYB IO TMOYBEHHO-T€OrpaUUecCKUM 3aKOHaM.
Knaccudukanms mous.

MonenvpoBaHue U MPOTHO3UPOBAHKE MIOYBEHHBIX NpoLieccoB. Moenu pacnpocTpaHEeHUs
3arpsI3HAOIIMX BEIIECTB B IOYBEHHOM CJIOE.

Oxpana nous. [Inogopoaue nous, GakTopsl U yCIOBUA III00poaus. BiusHue yenoBeka
Ha [TOYBEHHbIN MOKPOB. MI3MeHEeH!s 1M0YB IPU OCBOEHUH, MEIHOPALIUU U PEKYIbTUBALUU. DPO3HS
W Jlerpajanus Mo4yB. DKOHOMHYECKas OLEHKa MOYB — arpolpOM3BOACTBEHHAs IPYNIHMPOBKA,
OOHHUTHPOBKA TOYB.

Pazpen 3. 'maponorus.

OcHoBbl ruapomerpuu. KpyroBopot Boasl B npupoje. Tpu rpynmbsl BOAHBIX OOBEKTOB:
BOJOTOKH, BOJOEMBI, 0COOBIE BOIHBLIE OOBEKTHI.

OO0mme 3aKOHOMEPHOCTHM THUAPOJOTHYECKHX mporeccoB. [lomstus BomocOopa,
BoJlOpazjena, rujaporpadpudeckoil cetu. I[uaposorndeckuii pexuM U THIPOJIOTHYECKHE
MIPOLIECCHI, THAPOJIOTUYECKUE XapaKTEPUCTUKH BOJHOTO 00BbeKTa. I'maponorus pek. TuUmsl pek.
Mopdonorust u MoppoMeTpus peku u ee Oacceiina. Boanslil pexxum peku, ero ¢asel. ['maporpad
peku. Peunoit cTok. J[BuxkeHne BoIbl B pekax. JJuHaMuKa peqyHOro MoToka. Y CTOWYMBOCTh pycia.

I'maponorust  o3zep. Knaccugpukanus ozep. Mopdonorus u  mMoppomeTpus  o3ep.
I'uaponorudeckas cTpykTypa o3epa. Bonusrit 6amanc ozepa. TemnoBoit pexxum o3epa.

I'maponorus 6onot. Kinaccuduxarus 6o10t. Ctpykrypa 60sot. Bonusiil pexum 6010Ta.

Boano-0anaHcoBbIe pacyeThl pa3InYHbIX 0OBEKTOB.

Bonoxpanunuma. Pacuer perynupoBaHUss CTOKa M TpaHC(OpMaluM MaBOJKOB
BOJIOXpaHMWIMIIaMU. PacueT motepb BOJbl U3 BOAOXPaHWIHIL. B0/10X0351CTBEHHbIE PACUETHI.

Paznen 4. Knumaronorus 1 METeopoJIorus.
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CoctaB wm crtpoeHue armocdepsl. BeprukanbHOe pacuieHEHHE aTMOCHEPHI.
MexnyHapoanas ctanmapTHas atmocdepa. ConmHedHas W 3eMHas paauanus. PaauannoHHBINH
OayraHc raneTsbl 3emiist. TerIoBol pexkuM aTMocdepsl U IEPEHOC TeTlIa.

Boanbiii pexxum armochepsl. Tymans! u obnaka. Ocagku. OCHOBHBIE 3aKOHOMEPHOCTH
aTMOC(EPHBIX ABMKEHUN. DJIEMEHTHI O0IICH MUPKYIISAIUA aTMOCHEPHI.

Knmumar u ximmarooOpasyromue (aktopel. DopMupoBaHWEe W JUHAMHKA KIMMAaTa.
AHTpPOTNIOT€HHOE BIMSHUE Ha KIUMaT 3eMiii. MUKpOKJIMMAT U (PUTOKIMMAT.

MeTteoponorndeckue HaOIIOACHHS U TPOTHO3BI.

4 O0bem yueOHOH TUCHMILINHBI

O0beM JUCHHUILIHHBI
Bupa yueOHoii padoThl Axan. | Acip.
3E
q. q,

OO0mas TpyA0eMKOCTh TUCIUIIJIHHBI 3,0 108 81
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 1,33 48 36
B TOM 4ucJje B (popMe NpPaKTHYECKOIi MOATOTOBKHU 0,06 2 1,5
Jlekuun 0,44 16 12
[Tpaktuyeckue 3ansatus (I13) 0,89 32 24
B TOM 4YHCIIe B (DOpME IPAKTUYECKON TTOATOTOBKH 0,06 2 15
CamocrosiTesbHasi padoTa 1,67 60 45
KonTakTHas camocTosTensHas padora 167 0,4 0,3
CamocTosATEIbHOE U3YUYECHHE PA3/IeI0B AUCITUILIMHBI ’ 59,6 447
Bu MTOroBOro KOHTPOJIS: 3auer ¢ OLEHKOM

AHHOTaIUs padoyeil MPOrpaMMbl AU CHHUIIIMHBI
«HpopMannoHHbIE TEXHOJOTHH B OXPaHe OKPYIKAIOIIEl cpeabl H PAHOHATLHOM
HCI0JIb30BAHUY MPUPOTHBIX PECYPCOB»

1. Henp AMCHMIUIMHBI - TIOATOTOBKA CTYAGHTOB B 00JacTu HWHQPOPMAIIMOHHOTO
COTIPOBOXKACHHSI HAYyYHOH JEATENbHOCTH, MPHUBUTHE HABBHIKOB CAMOCTOSTEIHHOTO IOMCKA
XUMHUYECKON ¥ CMEKHOW MH(DOPMAIIMY B PA3TMYHBIX HHPOPMAITHOHHBIX UCTOTHHKAX.

2. B pe3yabTaTe u3y4yeHus AUCUUILIMHBI 00yYAKOUIUICH TOJIKEH:

Obaaoams cleayOIIMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS:

[1K-4.1, I1K-4.2, I1K-4.3.

3name:

- OCHOBHBIE COCTABJISIFOIIME HHPOPMAITIOHHOTO 00ECTICUEHUS IMPOIIecca CONTPOBOKICHUS
HAYYHOU JNEeSTENbHOCTH, TOHITHS U TEPMUHBI;

- OCHOBHBIE OTEUECTBEHHbBIE U 3apyOEKHbIE HCTOUHUKH NMPOPHUIbHON HHPOpMaLIHH;
- 001IMe NPUHLIKIIBI TOUCKA, 00pabOTKH U aHaM3a HAyYHOU HH(pOPMAaLIKH.

Ymems:
- BBIICNIATh ~ KOHKPETHBIC  WH(OpPMAIMOHHBIE  TEXHOJOTHH, HEOOXOAWMBIC IS

MH(OPMaLIMOHHOTO 00eCreYeHNs pa3IMuHbIX HAyYHBIX OTPEOHOCTEIH;

- HaXOAUTh MPOPWIbHYI0 HH(OPMALMIO B Pa3IMYHBIX OTEYECTBEHHBIX M 3apyOEKHBIX
MH(OPMALIMOHHBIX MaCCUBAX;

- oOpa0aThIBaTh U aHAJTU3UPOBATH JAHHBIE C IIEJIbIO BHISBICHUS peJIeBaHTHOM HH(OpMa-
LIUH.

Braoems:
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- 3HAHUSIMU O COBPEMEHHBIX aBTOMATH3UPOBAHHBIX HHPOPMAIIMOHHO-TTOMCKOBBIX CHUCTE-
Max (AUIIC), ux BO3MOKHOCTSX, CIIOCO0aX B3aMMOJICHCTBHS C HUMH;

- IPAKTUYECKUMU HaBbIKAMU MH()OPMAIIMOHHOTO MOUCKA € MOMOLIbIO TEXHOJOTHI Telle-
KOMMYHUKAIIMOHHOT'O 10CTyINa U IHTepHET-TEXHOJIOTHiA;

- OCHOBHBIMHU MOAXO0JIaMH JJIsl aHAJIN32a MOIy4YEHHBIX JAHHBIX C LIE€Ib0 HHPOPMALIMOHHOTO
YJIOBJIETBOPEHHS PA3JIMYHBIX HAYYHBIX TOTPEOHOCTEM.

3 Kpartkoe coaep:xkaHue TUCHUILIAHBI

Pa3nea 1. Beenenne. OcHOBHbIE NOHATHS M TepMHuHBI. ['ocyfapcTBeHHasi cucreMa
HAay4YHO-TexHu4Yeckoil nHpopmanuu. Undopmaunonnbie uznanus u baspl 1aHHBIX.

Beenenne. OcHOBHbIE NOHSTHS W TEpMUHBL. [OocygapcTBEHHas cHCTEMa Hay4yHO-
TeXHH4Yeckoi nHpopmauuu. Paccesnue u crapenue nnpopmanuu. Crnenuduxa nHGopmanuu mno
XUMHU U XUMHYECKOU TexHonoruu. [lepuunas u Bropuanasi nuHpopmanus. PopMbl CBEpThIBAaHUS
uHdopmanuu. bubmmorpaduueckoe ommcanue. Ilpumepsr OubIHMOTpadUUEecKOro OMUCaAHUS
paznuuHbIX BuAoB nepouctouyHukoB. ['OCT 7.1 - 2003 «bubnuorpaduueckas 3amuce.
bubnuorpaduyeckoe onucanuey. 3HaKOMCTBO ¢ OCHOBHBIMHU BHJIaMH HCTOYHMKOB HH(POPMALIUU:
MoOHOrpaduu, IuccepTanuu, aBTopedepaTsl, CTaThbU, MATEHTHI, JENOHUPOBAHHbBIE PYKOIIUCH,
Te3UChl KOH(epeHLuH, ceTeBble MyOnMKauuM, cTaHAapThl U T.. OcoOeHHOCTH OQOpPMIICHHS
CCBUJIOK Ha JaHHble ucTOYHUKU. OcHoBHBIE opranbl [ CHTU. Pacnpenenenre noTokoB Hay4HOU
unpopmanuu cpeau opranoB I'CHTU. Xapakrepuctuka W Ha3HAuY€HHE OCHOBHBIX BHJIOB
u3nannid. M3maHus OTEYeCTBEHHBIX W 3apyOEKHBIX WH(POPMALMOHHBIX OpraHoB. OCHOBHBIC
CIIPABOYHbBIC U3JAHUS.

[Touck wmHpOpPMAIUMU ¢ MOMOIIBIO pedepaTuBHBIX JKypHAJIOB. Mcropusi mosiBICHUS
pedepaTUBHBIX KYPHAIOB U UCIOJIB30BAaHUE UX JUIS MOMCKAa XUMHUUYECKOW nHpopmanuu. Pede-
paTHBHBIE XypHaNbl 10 XUMHH. PedepaTuBHblil )XypHan «Xumus». CTpykTypa, pyOpukanus,
cucTtema ykasatesel. Pasinunsle anroputMsl noucka ¢ ucnoaszopanueM P2KX. [Ipumeps! noucka
XUMUYECKONM WH(pOpMaIuu ¢ ucnoiib3oBaHueM ABTopckoro, I[Ipeamernoro, dopmynbHOTO U
[TarentHoro ykasateneil. PedepatuBubiii xypHan «Chemical Abstractsy (CILHA). Cnyx6a
Chemical Abstracts Service (CAS). CtpykTypa pedepatuBHoro xyprana «Chemical Abstractsy.
Cucrema pyOpukanuu. Cucrema TpeTUYHOM nHpopManuu - yka3aTeau. Pa3nuuHble BUIbI TOUCKA
¢ ucnonb3oBanreM CA. [IpiuMepbl morcka XUMHYECKOH HHPOpMAIIMU C UcTosib3oBanueM Author
Index, Subject Index, Chemical Substance Index, Formula Index, Patent Index. CpaBHuTenbHbII
aHayn3 pedepaTUBHBIX KYPHAJIOB [0 XUMUH.

Pa3nea 2. Undopmannonnnie pecypesl cetn Internet. OreyecTBeHHbIE HCTOYHUKH
MHPOPMALMH 110 XMMHMH U CMEKHBIM 00J1aCTSIM.

ABTOMaTH3UpPOBaHHbIE HH(OPMAILIMOHHO-TIOUCKOBBIE CUCTEMBI. [[MaIoroBble MOMCKOBBIE
CUCTEMBI - OCHOBHbIE (DYHKIIMU U BO3MOKHOCTH, CIIOCOOBI 1ocTyna. OcoOeHHOCTH 00paboTKu U
MOMCKAa XUMHUUYECKOW MHPOPMALIMU B AUAJOTOBBIX cucTeMax. [lonckoBble cUCTEMBI 110 XMMHUHU B
NoJMTEMaTHUECKUX ciyk0ax. Crneuuaau3upoBaHHbIE IIOMCKOBBIE CHCTEMBL. AJTOPUTM
UH(POPMALIMOHHOTO TOUCKA. BBIOOp JEKCHMUECKUX €AMHUL], HCIOJIb30BaHUE JIOTMYECKHX W
MO3UIMOHHBIX onepaTopoB. NH}opMalinoHHO-MOUCKOBBIN A3bIK. JIOrMKa U cTpaTerus moucka.

AUIIC Beepoccuiickoro MHCTUTYTa HaydHOU M TexHUueckoi nHpopmaruu (BUHUTH).
OcHOBHBIE POAYKTHI U yciyru, penoctaBisieMmbie BUHWTU B o6mactn Hayku 1 TeXHUKHU. bass
nannsix BUHUTH. IlpenmerHoe copepxkanue u HanoiaHeHHe. CTpykTypa AOKYMeHTOB B BJ[
BUHUTU. UndopmanmonHo-nouckosbiit A3bIK. [lonckosas crparerusi. AUIIC Beepoccuiickoro
MHCTUTyTa HayuyHOW U TexHuyeckod wuHpopmarmu (BHUHUTHU). OcobenHoctn moucka
unpopmanuu B bJI BUHUTHU. [Ipumeps! ocyiiecTBieHus morcka HHGOPMALIUU O Pa3InYHBIM
BHJ1aM NTOMCKOBBIX 3arpocos B b/l BUHUTH.

Hcnons3oBanue Bo3MokHOCTeW Haywnoii snektponHoi 6ubnmoreku elibrary (HOB).
WNupexcs! nutupoBanus. TeMaTH4eCKU ITOUCK.

Ucnons3zoBanne oteyectBeHHbIX 0a3 nanubix PI'b, [TIHTH, BEH PAH, BUHUTU u np.
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Pasnen 3. Undopmanuonnbie pecypchl cetu Internet. 3apyOe:kHble MCTOYHHKH
uHGopMaH N0 XUMMHHU U CMEKHBIM 00J1aCTSAM.

3apyOexHble MCTOYHMKM HWHPOPMALMU 1O XUMHH W CMEXHBIM obmactsm. O0630p
cymectByrommx AUTIC B 061acTi XUMUM, XUMAYECKON TEXHOJIOTHMH U CMEKHBIX HayK. [ledaTHpie
U DJIEKTPOHHBIE MCTOYHUKM MH(popmanuu. Pacmmpenne nHGOPMAMOHHOTO MPOCTPAHCTBA 32
CUYET CO3/aHUS OJJIEKTPOHHBIX BEPCUH JKYpPHAJOB U OTKPBITOTO JOCTYNa K AJIEKTPOHHBIM
NEPUOJIMYECKUM U CIPABOYHBIM H3JaHUAM. OrpaHuueHHst CBOOOJHOTO M aBTOPH30BAHHOTO
noctyma. OTKPBITEIE TIOUCKOBBIC CUCTEMBI pedepaTuBHOi nHpopmaruu (PubMed u ap.).

Ocob6ennoctr, opranuszamus u Bo3MokHoctd mnoucka B AUIIC SciFinder (Chemical
Abstracts Service), Scopus (Elsevier), REAXIS (Elsevier), Web of Science (Clarivate Analytics).

WudopmanroHnble MOpPTaTbl M CaWUTBl SJCKTPOHHBIX H3JAHUN: CaWT 3JIEKTPOHHBIX
KYpHAJIOB AMEpPUKAHCKOTO XUMHYecKkoro obrmiectBa, mopran Informaworld wusnmarenbctBa
TAYLOR&FRANCIS, wundopmammonnsiii  mopran SCIENCE DIRECT  wuznarenscrsa
ELSEVIER, moptansl u3natensctB SPRINGER, WILLEY&SONS u np.: undopmanmoHHbie
BO3MOXXHOCTH, TOWUCKOBBIA HMHTEp(ENC, IMOUCKOBBIM fA3BIK, HAyKOMETpHUYECKHe (YHKIIHH,
JONOJHUTENbHbIE (yHKIHH. OCOOEHHOCTH MPOCMOTpa MOJHBIX TEKCTOB crateir B html- u pdf-
dopmarax. [Torsitue DOI. MHnekce nutupoBanus. TeMaTHUeCKU MOWCK.

Pa3nes 4. UcTOUYHNKY NaTeHTHOW UH(OpMaNuH.

Wcrounuku mnateHTHOW uH(popMmanuu. IloHATHE OOBEKTOB  MHTEIEKTYaIbHOMN
cobctBenHocTH. [larenTHas qoKkymMeHTalus Kak HHQOpMaIOHHBII MaccuB. OCHOBHBIC TTOHATHUS
U olpelesieHuss B 0O0JIacTH MaTeHTOBEACHUs. MexayHapoaHas MaTeHTHas Kiaccudukauus
(MIIK). INatentHbiii mouck. OcoOEHHOCTH M BUIBI MoMcKa. OTeyecTBEHHBIE M 3apyOeHbIE
aBTOMATH3UPOBaHHbIE HMH(POPMALMOHHO-TIOMCKOBBIE ~CHUCTEMbl MMATEHTHOW HH(OpMaIuu.
XapakTepucTuKa, OpraHu3alysi, BO3SMOXKHOCTHU MOUCKA.

BJ] ®enepansHoro unHctutyra mnpombinuieHHONH cobctBeHHOCTH (DPUIIC). CoctaB u
BO3MOXKHOCTH JtocTyna. CTpyKTypa HaTeHTHOTo JoKymMeHTa B B/I.

bJIl Amepukanckoro nareHTHoro BegomcTBa United States Patent and Trademark Office
(USPTO). Cocras BJ] USPTO. Bo3smoxxuoctu goctymna. CTpyKTypa HaTeHTHOTo ToKymMeHTa B b/I.

bJI ESPACENET. Komnekmus narentueix b/l ESPACENET. Bo3moxHoctu moctyma.
Crpykrypa nareHTHOro JokyMmeHTa B b/I. Buibl 1 BO3MOXHOCTH TIOHCKA.

Paspen 5. UnTEepHeT KaK TEXHOJI0TUS M HH(POPMAIMOHHBIH pecypc.

WHuTepHeT kak TexHoJorus U uHGOpMalMOHHBIM pecypc. I'moGanpHas cetb Internet.
Hctopus co3znanus u pa3Butusi. OCHOBHBIE YCIYI'M KOMIBIOTEpHBIX ceTed. HpopmannoHHbie
pecypebl cetu Internet. Mcnonb3oBanne mouckoBbIX cucteM Internet mis moucka uHGOpMAITIH.
[MTouckoBas cucrema Hay4dHo# nHpopmarmu GoogleScholar.

Bo3MokHOCTH co3/1aHMsI COOCTBEHHBIX MH(OpMAIMOHHBIX Npoduieil. Vcnonabs3zoBanue
pOo0JIEMHO-OPUEHTUPOBAHHBIX HH(OPMALMOHHBIX MAaCCHUBOB, OTOOPAHHBIX U3 Pa3IMYHBIX
UH(POPMALIMOHHBIX KICTOUHUKOB JUISI CO3/1aHUSI COOCTBEHHBIX PO UIIEH.

4 O0beM yueOHOH THCHMIIINHBI

O0bem 1MCOMIIIMHBI
Bup y4yeoHoii padorsl Axax | Actp.
3E
4. u.
O01as TPyA10eMKOCTh TN CIUTITHHBI 2,0 72 54
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,44 16 12
B TOM 4HcJie B popMe NPAKTHYECKOI MOATOTOBKH 0,44 16 12
JlaGopatopusbie padotsl (JIP) 0,44 16 12
B TOM 4ucIIe B popMe MPAKTUYECKONH OATOTOBKU 0,44 16 12
CamocrosiTeJibHAasi pa6oTa 1,56 56 42
KonTakTHas camocTosTenpHas padoTa 0,2 0,15
1,56
CamocTosTenpbHOE H3YUYCHUE PA3/IeNIOB TUCIIHILIHHEI 55,8 | 41,85
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| Bt HTOroBOro KOHTpPOIS: 3ayer

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«CoBpeMeHHBbIEe METO/IbI MOUCKA U 00PA0OTKH HAYYHO-TeXHUYeCKOoil uHGoOpManum»

1. Henp AMCHMILIMHBI - [OJArOTOBKA CTYJEHTOB B 00JacTH HHGOPMALUOHHOTO
COIPOBOKACHMS HAYYHOU JESATEIBHOCTH, IPUBUTUE HABBIKOB CAMOCTOSTEILHOIO IOUCKA HAYYHO-
TEXHUYECKOH MH(OPMAIMH B PA3TUYHBIX HCTOUHUKAX.

2. B pe3yabTare u3yyeHus AUCHUNIHHBI 00YUYAIONIUHIICS 10JIKEH:

Obnadams CIeTyOUMMA KOMIIETCHIIMSAMHA U UHIMKATOPAMH MX JOCTH)KCHHS:

[1K-4.1, I1K-4.2, I[1K-4.3.

3uame:

- OCHOBHBIE COCTABJISIFOIINE HHPOPMAITMOHHOTO 00ECTICUEHHs MPOIIecca COPOBOXKICHUS
HAy4YHOU JESTEIBHOCTH, IOHATUS U TEPMUHBI;

- OCHOBHBIC OTCUECTBEHHBIC U 3apPYOCIKHBIC HCTOUHUKH MPOPIIIBHON HHPOpMAIIHH;
- o01Ire MPUHIIMIIBI TOMCKa, 00pabOTKU U aHau3a HayYHOU HH(OPMALIUH.

Ymems:
- BBIICNIATh ~ KOHKPETHBbIC  WH(OpPMAIMOHHBIE  TEXHOJOTHH, HEOOXOAMMBIC IS
WH(OPMAIIMOHHOTO 00€CIIeYCHHS Pa3IMYHbIX HAyYHBIX TIOTPEOHOCTEI;

- HAXOUTh NMpo(uiIbHYI0 MHPOPMALMIO B PA3IMUYHBIX OTEYECTBEHHBIX M 3apyO€KHBIX
MH(OPMaLIMOHHBIX MAaCCUBAX;

- O6pa6aTbIBaTI> U aHAJIM3UPOBATh JAHHBIC C LICJIbIO BBIABJICHUA peHeBaHTHOﬁ I/IH(i)OpMa'
OuH.

Braoemy:
- 3HaHUSMHU O COBPEMEHHBIX aBTOMATHU3WPOBAHHBIX WH(POPMAITMOHHO-TTIOMCKOBBIX CHCTE-
Max (AUIIC), ux BO3MOKHOCTSX, CIIOCO0aX B3aMMOJICHCTBUSI C HUMH;

- IPaKTUYECKUMHU HaBbIKaMHM MH(OPMALIMOHHOTO TIOKUCKA C MOMOIIBIO TEXHOJIOTHH Tele-
KOMMYHUKAIIMOHHOT'O 10CTyINa U IHTepHET-TeXHOJIOTHiA;

- OCHOBHBIMH IIOAXOJaMHU JJTSA aHAJIM3a MOJTYYCHHBIX JaHHBIX C [ICJIBIO I/IH(bOpMaHI/IOHHOFO
YAOBJICTBOPCHUS PA3JIMYHBIX HAYYHBIX HOTpe6HOCTCI7L

3. Kparkoe conep:kanue THCHUATTHHBI

Pazgen 1. Beenenue. OCHOBHBIE NMOHATHA W TepMHUHBbI. ['ocynapcTBeHHasi cucreMa
HAYYHO-TeXHU4YecKoi nHpopmanuu. Mupopmanuonnbie usganus u baspl 1aHHBIX.

Beenenue. OcHOBHBIE MOHATHA W TEPMHUHBL. ['OocygapcTBeHHass cUCTEMa Hay4dHO-
TexHu4deckon napopmanmu. Paccesaue u crapenue uHpopmanuu. Crnernuduka nHOOpMAIUN 110
XUMHUH U XUMHUECKOH TexHonoruu. [lepBuuHas u BropuyHas nHdopmanus. DopMbl CBEpPTHIBAHUS
uHpopmanuu. bubmmuorpaduyeckoe onucanue. Ilpumepsl OubnnMorpapuueckoro omnucaHus
pasnuyHbIX BHIOB nepBoucrouHukoB. ['OCT 7.1 - 2003 «bubnuorpaduueckas 3amuch.
bubnuorpaduueckoe onucanue». 3HAKOMCTBO ¢ OCHOBHBIMH BHaMU UCTOYHUKOB WH(OPMAITUH:
MoOHOTpaduu, IUccepTanuu, aBTopedepaTsl, CTaThbH, MATEHTHI, JEMOHUPOBAHHBIE PYKOIIWCH,
Te3Uchl KOH(pepeHIil, ceTeBble MyOaMKaluu, cTangaptel U T.m. OcoOeHHocTH oQOopMIIeHuUs
CCBUIOK Ha JaHHble ucTOYHUKH. OcHoBHBIE opranbl ' CHTU. Pacnipenenenne noTtokoB HaydyHOU
uHpopmanuu cpeau opranoB I'CHTU. Xapakrepuctuka M Ha3Hau€HHE OCHOBHBIX BHJIOB
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u3nanuil. M3naHus OTeuecTBEHHBIX U 3apyOEKHbIX MHQOPMAIMOHHBIX OpraHoB. OCHOBHbBIE
CIIPaBOYHBIC U3JIaHUS.

[Tonck wunHpOpMaNMK € MOMOIIBIO pedepaTUBHBIX KypHalnoB. VcTopus mnosBieHuUs
pedepaTUBHBIX KYPHAIOB M HCIOJIB30BaHUE MX JUIS MIOMCKAa XUMHUYECKOW nHpopmanuu. Pede-
paTuBHBIC KypHallbl Mo xuUMHUH. PedepatuBHbiii xxypHan «Xumus». CTpykTypa, pyOpuKaius,
cucreMa ykasaresnei. Pa3nuunble anropuTMel oMcKa ¢ ucnoiibzoBanueM POKX. [Ipumepsr noucka
XUMHUYECKOH MHGpOpMalu C HUCIoib30oBaHHeM ABTopckoro, Ilpeamernoro, ®opmynbHOro u
[TarentHorO yKaszateneil. PedeparuBneii xypuan «Chemical Abstractsy (CILIA). Cayxo6a
Chemical Abstracts Service (CAS). Ctpykrypa pedeparuBHoro xypHana «Chemical Abstractsy.
Cucrema pyOpukanuu. Cucrema TpeTUYHON nH(pOpMaNnK - yKa3aTeau. Pa3muuHbie BUIBI TOUCKA
¢ ucnosibzoBanueM CA. [Ipumepbl morcka XuMu4decKoi nH(OpMaIuy ¢ Ucnoyib3oBanueM Author
Index, Subject Index, Chemical Substance Index, Formula Index, Patent Index.

Pasznen 2. Undopmanuonnbie pecypebl cetu Internet. OredecTBeHHbIE HCTOYHUKHU
HHGopMaH N0 XMMHHU U CMEKHBIM 00J1aCTAM.

ABTOMaTH3UpPOBaHHBIE WH(OPMAIIMOHHO-TIONCKOBBIE CUCTEMBI. J[MaioroBbie MOUCKOBBIC
CHCTEMBI - OCHOBHBIE (DYHKIIMM U BO3MOXHOCTH, clIocoObl gocTyna. OcobeHHocTH 00paboTKU U
MOVCKAa XUMHUYECKOW MHPOPMALIMU B AUAJOTOBBIX cucTeMax. [loncKkoBbIe CHCTEMBI 10 XMMHHU B
HNOJUTEMaTHUeCKuX ciyxk0ax. Crneuualn3upoBaHHbIE ITOMCKOBBIE CUCTEMBI. AJITOPUTM
MH(OPMALIMOHHOIO TOUCKA. BpIOOp JIEKCHMUECKUX €IUHUL], HCIOJb30BAHUE JIOTMYECKUX U
HNO3ULMOHHBIX onepaTopoB. MHpopMalMOHHO-TIOUCKOBBIHN s3bIK. Jloruka M cTpaTerust MmoMcka.
AHanu3 pe3yibTaToB NOKUCKA 110 PEJIEBAHTHOCTH.

[ledyaTHble U 3JIEKTPOHHBIE MCTOYHMKM MH(popMaiuu. Pacmmpenue nHGOPMaIOHHOIO
IPOCTPAHCTBA 3a CYET CO3/aHUs JIEKTPOHHBIX BEPCHUH *KYpPHAJIOB U OTKPBITOrO JOCTyHa K
JIEKTPOHHBIM IEPUOJUUYECKUM U CHPABOYHBIM M3AaHUAM. OrpaHudeHus: CBOOOJHOIO H
aBTOPU30BAHHOTO JIOCTYIIA.

AUIIC Bceepoccuiickoro HHCTUTYTa HaydHOH U TexHudeckoi nndopmanuu (BUHUTH).
OcHoOBHBIE POAYKTHI U yciyru, penoctaBisieMbie BUHWTU B o6iiactu Hayku 1 TeXHUKHU. bassl
nanneix BUHWUTH. IlpenmerHoe coxepxanue u HanoiaHeHHe. CTpykTypa AOKYMEHTOB B BJ[
BUHUTU. UnpopmannonHo-norckobii A3bIK. [Tonckosast crparerus. AUIIC Beepoccuiickoro
UHCTUTyTa HayuyHOW U TexHuyeckoi wuHpopmaruu (BHUHUTHU). OcobenHoctu moucka
uHpopmanuu B bJI BUHUTHU. [Ipumeps! ocyiiecTBieHHs morcka HHGOPMALIUU 1O PAa3INYHBIM
BHJ1aM NTOMCKOBBIX 3arnpocos B b/l BUHUTH.

Hcnonp3oBanne Bo3MoxkHOocTe HayuHol snektponHoi OubGnuotexu eLibrary (HOB).
WNHupexcs! nutupoBanus. TeMaTH4eCKUN MTOUCK.

Ucnons3zoBanne oreyectBenHbix 0a3 nanueix PI'b, [TIHTE, BEH PAH, BUHUTU u np.

Paznen 3. Undopmanuonnnsie pecypenl ceru Internet. 3apy0eskHble HCTOYHHUKH
MHPOPMALMH 110 XMMHMH U CMEKHBIM 00J1aCTSIM.

O0630p cymIecTBYIOMHNX HH(OPMAIIMOHHBIX HCTOYHUKOB. OTKPBIThIE TOUCKOBBIE CHCTEMBbI
pedeparuBHoit nuHPopMmaruu (PubMed u np.).

AUTIIC SciFinder (Chemical Abstracts Service), Scopus (Elsevier), Web of Science
(Clarivate Analytics). OcoOeHHOCTH, OpraHu3alis ¥ BO3MOXXHOCTH TmoOHCKa. [lomckoBas
cTpaTerus. AHanu3 pe3ynbTaToB Houcka. [IpumMepsl ocyiiecTBieHus: Moucka WHGOpMaIMU 110
Pa3IMYHBIM BH/IaM MOMCKOBBIX 3aPOCOB. AHAIN3 IUTUPOBAHMS HAYUHBIX MyOIHKaAIUH.

WudpopmanvoHHble MOpPTaNbl U CaWUTBhl SJCKTPOHHBIX H3JaHUN: CaHUT 3JIEKTPOHHBIX
KYpPHAJIOB AMEPHKAaHCKOTO XHMHUYecKoro oomectBa, mnopran Informaworld wusgarenscTBa
TAYLOR&FRANCIS, wundopmannonssiii mnopran SCIENCE DIRECT  wusparenscTBa
ELSEVIER, nopransr uzmarensctB SPRINGER, WILLEY&SONS u np.: uadopmanroHHbIe
BO3MOXXHOCTH, TOWUCKOBBIAH HMHTEp(enc, MOUCKOBBIM A3BIK, HayKOMETpHUYecKHe (YHKIIMH,
JonoiHuTeNbHbIe QyHKIMU. OCcOOEHHOCTH NMPOCMOTpa MOJHBIX TEKCTOB crateil B html- u pdf-
dopmarax. [Torsitue DOI. Muaekcsl nutupoBanus. TeMaTuuecKuii MOKCK.
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Pa3znea 4. UcTOYHUKM NATEHTHON MH(OPMAIIUH.

Hctounuku mnateHTHOW wuH(popMmanuu. [loHATHE OOBEKTOB  MHTEIUICKTYaIbHOMN
coOctBeHHocTU. [laTeHTHAst JOKyMeHTalMsI Kak UHQOpMAIMOHHBIA MaccuB. OCHOBHBIE TOHSATHS
U OIpeleseHUus] B OOJIaCTH MAaTEHTOBEACHUs. MexayHapoaHas MaTeHTHas Kiaccupukanms
(MIIK). ITatenTHbii mouck. OcoOeHHOCTH W BUIBI Moucka. OTEUECTBEHHBIC M 3apyOeKHBIC
ABTOMATH3UPOBAHHbIE HMH(POPMALMOHHO-TIONCKOBBIE CHUCTEMBl MMATCHTHOW HH(OpMAIUm.
XapakTepucTuKa, OpraHu3alysi, BO3SMOXKHOCTHU MOUCKA.

B/l ®enepansHoro umHcTUTyTa npoMmbinuieHHOH coOctBenHocTH (DPUIIC). CocraB u
BO3MOXKHOCTH JtocTyna. CTpyKTypa HaTeHTHOTo 1oKkymeHTa B B/I.

B/l Amepukanckoro nateHTHOro BeomctBa United States Patent and Trademark Office
(USPTO). Coctar bJI USPTO. Bo3mosxnoctu noctymna. CTpykTypa naTeHTHOTO JoKymeHTa B B/I.

bJI ESPACENET. Komnekuust marentasix b/l ESPACENET. Bo3moxxHocTu pocrtyna.
CtpykTypa nateHTHOro 1okymeHTa B b/[. Buabl 1 BO3MOKHOCTH IMOUCKA.

Paszpnen 5. UHTEpHET KaK TEXHOJI0TUS M HH(POPMALMOHHBIH pecypc.

HNHuTtepHer kak TexHonoruss u wHGOpMAIMOHHBIA pecypce. ['mobanpHas cerhb Internet.
Hcropus co3ganus u pa3Butui. OCHOBHBIE YCIYTHM KOMIBIOTEPHBIX ceTeil. MHbopMaroHHbIe
pecypebl cetu Internet. Mcnonb3oBaHne mOMCKOBBIX cucTeM Internet amst moucka uHGOpPMALIUU.
Bo3moxHOCTH KOMIBIOTEPHBIX ceTel B mepenade u oomeHe umHpopmanuei. Vcnonb3oBanue
TEXHOJIOTUH BeOUHapoB B yueOHOM mporecce. [louck Hayunoit nnpopmanuu B GoogleScholar.
ABTOMaTHYECKUI TEPEBOMYMK BEO-CTpaHUILl. ODHIUKIONEIUYECKHe Mnopraibl HHTepHer.
Texnonorust Wiki. McTopusi BOSHUKHOBEHHS U CTPYKTypa cBoboaHoM snimknoneauu Wikipedia.
CoBMecTHas paboTa HaJl TOKYMEHTaMU M OPTaHU3alisl COBMECTHOI'O OHJIAliH NPOCTPaHCTBA JJIs
Hay4yHO paboThl. DdPexT camoopranuzaiyy B riodalbHON KOMIIBIOTEPHOU CETH.

Bo3MmokHOCTH co3maHusi cOOCTBEHHBIX HH(OpManMOHHBIX mpoduieil. Vcnonap3oBanue
pOOJIIEMHO-OPHUEHTUPOBAHHBIX MH(OPMALMOHHBIX MAaCCUBOB, OTOOPAHHBIX W3 Pa3IMYHBIX
WH(POPMALMOHHBIX HCTOYHUKOB IS CO3/IaHUS COOCTBEHHBIX MPOQUIICH.

4 O0beM yueOHOH TUCHHMILINHBI

O0bem 1MCOMIIIMHBI
Buj yueOHoii padoThl Axax, | Acrp.
3E
. 4.
O01masi Tpy10eMKOCTh JHCIHUILIHHBI 2,0 72 94
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,44 16 12
B TOM 4HcJie B popMe NPAKTHYECKOI MOATOTOBKH 0,44 16 12
JlaGopatopusbie pabotsl (JIP) 0,44 16 12
B TOM yHcJie B (hOopMe IPAKTUUECKON OJITOTOBKU 0,44 16 12
CamocrosiTeJibHAas pa6oTa 1,56 56 42
KonTakTHas camocTosTenpHas paboTa 0,2 0,15
1,56
CamocTosTenpbHOE H3YUYCHUE Pa3/IesIOB TUCIUILIHHEI 55,8 | 4185
Bua HTOroBOro KOHTPOJIA: 3auer

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«OCHOBBI MPOEKTHPOBAHUS M IKOJOTHYECKAS IKCITEPTH3A»

1 Heab AMCHMIUIMHBI - TPUHOOpETeHHE OOYYAIOIUMHCS YIIIYOJEHHbIX 3HAHUA U
KOMIIETEHIIHH, TTOJydeHHEe W 3aKperUIeHne MpodecCHOHAIBHBIX YMEHHI M HAaBBIKOB B OOJIACTH
IPOBEICHUS HKOJOTHYECKOW OSKCIEPTU3bl IPOEKTOB CTPOMUTEIbCTBA C HCIHOJIb30BAHHUEM
CHelHaTbHBIX METO/I0B OLICHKH U aHAJIN3a MPOEKTHBIX MaTEePHUasIOB.

2 B pe3yabTaTe H3y4eHusi JMCHUILIMHBI 00yYaIOIIMIACS T0/IKEeH:

Obnadams CIETYIONTUMA KOMITIETCHIIMSIMU U HHANKATOPAMH MX JTOCTHKCHHS:
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I1K-6.1, I1K-6.2, ITK-6.3.

Suame:

— OCHOBHBIC TOJOXKeHUs1 DepepanbHOro 3akoHa «OO0 SKOJIOTHYECKOH SKCIIEPTH3CY,
OOIIH MOPSITOK TPOBECHHUS KOJOTHICCKON IKCIEPTHU3BI IPOSKTOB CTPOUTEILCTRA!

— oO0uryro mpoueaypy IpPOSKTHPOBAaHUS; OCHOBBI IUIAHUPOBAHUS M OpraHU3alUuu
JESTEIIbHOCTH B 00JAacTH TOCYAapCTBEHHOW M OOIIECTBEHHOW SKOJOTHMYECKON HKCIEPTHU3BI
IIPOEKTOB  CTPOMUTENBCTBA; OCHOBHBIE METOJbl JKOJOTMYECKON HKCIEPTU3bl IPOEKTOB
CTPOUTEIILCTBA:

— DKOJIOTWUYECKHE TpeOOBaHUS IMPH pa3MEIICHUU, MPOECKTHUPOBAHUH, CTPOUTEILCTBE,
BBOJI€ B OKCILTyaTallMIO MPEANPUATHI, 31aHUH, COOPYKEHUN U UHBIX 0OBEKTOB;

— OCHOBBI PAacuU€TOB 3arpsi3HEHUS MPU3EMHOTO CIIOSI aTMOC(EpPHOTO BO3TyXa M BOAHBIX
00BEKTOB JUISI OJJUHOYHBIX UCTOYHUKOB W TPYIIN B3aHMMOCHCTBYIONINX HCTOYHUKOB BBIOPOCOB
(cOpocoB) 3arpsA3HAIOIIUX BeliecTB; ocHOBHI pacuetoB HJIB u HJIC.

Ymemn:
— Toa0upaTh OCHOBHBIE HOPMATUBHO-TIPABOBBIE M METOINYECKUE JOKYMEHTHI B 00JIaCTH
MIPOMBIIIJICHHOTO CTPOUTEIHCTBA M DKOJIOTHYECKOM KCIIEPTU3bI M pad0TaTh C HUMH;

— aQHAIM3WPOBATH TPOCKTHBIC JaHHBIE TI0 HCTOYHUKAM BBIOPOCOB (COpOCOB)
3arpsI3HSIOIINX BEIIECTB; BBIACIATH IPHOPUTETHBIC [T SKCIIEPTHU3BI 3arPSA3HSIONIME BEIICCTBA U
HMCTOYHHMKHU UX BBIOPOCOB (COPOCOB );

— pa3pabaTblBaTh PEKOMEHJALMU U MPEAJIOKEHUs M0 A0paboTKe U YIy4HICHUIO
IIPOEKTHBIX PELIEHUI B paccMaTpUBaeMol o0acTu;

— TPOBOAUTH OLIEHKY MPaBUIHHOCTU MPOEKTHBIX PELICHUI 110 HOPMATUBAM IPEIEIbHO
JOTTYCTHUMBIX BBIOPOCOB (COPOCOB) 3arpsi3HSIONINX BEIIECTB;

— IPOBOJWTH OLIEHKY IPAaBUIBHOCTH NPOEKTHBIX PELICHUH 10 pa3MepaM CaHUTapHO-
3alIUTHBIX 30H U 30H BIMSIHUS IPOCKTUPYEMBIX 0OBEKTOB;

— COCTaBJATh DSKCIEPTHBIE 3aKIIOYEHHUS 110 MPOEKTHPYEMBIM IPUPOJOOXPAHHBIM
MEPOIIPUATHSM.

Braoemu:
— cucTemMoi Tpo(ecCHOHAIBHBIX MTOHATHH U JIOTUYECKUX 0OOCHOBAHHM JEATEIILHOCTH B
00J1aCcTH MPOEKTUPOBAHUS U IKOJIOTHUECKOM IKCIIEPTHU3HI,

— OCHOBAaMH COBPEMEHHBIX HHCTPYMEHTOB IKOJIOTHYECKOM IKCIIEPTU3BI, BKJIIOUYas OLICHKY
JOCTaTOYHOCTH W NPAaBUIBHOCTH IIPOEKTHBIX PEIIEHUM, CBS3aHHBIX C IPEJOTBPALEHUEM
3arpsi3HeHUs1 aTMOC(EPHOT0 BO3yXa H BOJHBIX 00BEKTOB, BICOTaMHU TpYO, pazmepamu C33;

— OCHOBaMH MCTOAOB CpaBHCHHA BapUAHTOB IIPOCKTHBIX pemeHHﬁ. HpI/ICMaMI/I
COCTaBJICHUA MPUHOHUIIHAIBHBIX TCXHOJIOTHYCCKUX OJIOK-CcXeM IMPOCKTUPYEMBIX IMPOLCCCOB U HUX
HCITIOJIb30BaHUA IIPU IPOBCACHUN 3KOJIOTHYECKO 9KCIICPTU3LBI.

3 Kparkoe coaep:kanue TUCIHINIHHBI

Pa3zoen 1. Odougue 6onpocovt npoeKmuposanus u IKOJ102U4ecKoil IKCREPmu3vl NPOEKmoe
cmpoumenvcmea

Paznmen BKkIIOYaeT: CHCTEMY OCHOBHBIX TOHSTHM B 00JacTH  IPOEKTHPOBAHUS
NPEANPUATHI, 31aHUN U COOPYKEHHUI M IKOJOTUYECKON IKCIIEPTU3BI IPOEKTOB CTPOUTENILCTBA;
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o0uIyr0 mpoueAypy HMHBECTULMOHHOTO MPOEKTUPOBAHUS; COCTaB M MOPSAIOK pa3paboTKu
OCHOBHBIX MPEANPOEKTHBIX U MPOEKTHBIX MaTepuasioB. OCHOBHBIE MOOXKeHUS DeaepanbHOro
3akoHa «OO0 SKOJOrMYecKOM HKCIEepTH3e». DKOJOTMYeckhe TpeOOBaHUS TPHU pPa3MEIICHUH,
MPOCKTUPOBAHUH, CTPOUTEIHCTBE, BBOJIE B AKCILUIyaTAIllMIO MPEINPUATUNA, COOPYKEHUI U UHBIX
00bekTOoB. TpeOoBaHMs K colepkaHHio pa3aeiioB “IIpupomooxXxpaHHBIX MEPONPHUATHS ‘.
VYrnpasnenue npoektaMu (MEHEIKMEHT IMPOEKTOB).

Paszoen 2. Hnempymenmapuii 7K07102u4ecKoll IKCREPMu3vl NPOEKMHbIX peuleH Ul

Paznmen BKIIIOYAaeT: OCHOBBI PAaCcUYETOB 3arps3HEHUS MPH3EMHOTO CJIOS aTMOC(HEPHOTO
BO3/lyXa M BOJHBIX OOBEKTOB JJISi U30JIMPOBAHHBIX HUCTOUYHUKOB U TPYII B3aUMOJEHCTBYIOIINUX
HUCTOYHUKOB BBIOPOCOB M COpPOCOB 3arps3HSIONIMX BEIIECTB; METOJbI aHAIN3a MPABUIHLHOCTH
npoekTHbIXx pemennii mo HJAB  (HJC) i mpuHOpUTETHBIX 3arps3HSIONIMX BEIIECTB U
HMCTOYHUKOB MX BEIOPOCOB (COPOCOB), METO/IBI aHAIH3A PEIICHH 110 BBICOTaM BEIOPOCHBIX TPYO,
pasMepaM  CAHMTApHO-3aLIUTHBIX 30H M 30H BIMSHHUS MPOCKTUPYEMBIX OOBEKTOB;
KOJIMYECTBEHHBIE METOJIbl CPAaBHEHUS BAPUAHTOB IMPOECKTHBIX PEIICHUN; METOIbl COCTaBICHUS
MPUHLIMITAATIBHBIX TEXHOJIOTMYECKUX U allllapaTypHbIX TEXHOJOTUYECKHUX CXEM IO MPOEKTHHIM
JAHHBIM M MX UCIOJIb30BAHUSI TIPU MPOBEACHUU HKOJOTHYECKON HSKCHEPTU3bI IMPOEKTOB
CTPOUTEINBCTBA.

4 O0beM yueOHOI 1 CHUITHHbI

O0BeM TUCHUILTAHBI
Buj yueOHoit padoThI Axan, | Acip,
3E
4. 4.

Oo6mas TPyA0eMKOCTh TUCIHIIJIHHBI 3,0 108 81
KontakTHasi padoTa — ayJuTOPHBIE 3aHATHSI: 1,33 48 36
B TOM 4YHcJe B (hpopMe MPAKTHYECKOH MOATOTOBKH 0,11 4 3
Jlexuuu 0,89 32 24
[Tpaktnueckue 3austus (113) 0,44 16 12
B TOM yHclie B (hopMe NPaKTUUYECKON MOJTOTOBKU 0,11 4 3
CamocrosiTeibHas padora 1,67 60 45
KoHnTakTHas camocTosTeNbHas padoTa 0,4 0,3
CamocTOsITeTbHOE U3YUCHHE Pa3/IeTIOB AUCITUTLIMHBI 167 19,6 14,7
[ToAroToBKa K MPaKTUYECKUM 3aHITHSIM : 20 15
[ToaroToBKa K 3a4€Ty ¢ OIIEHKOH 20 15
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OEHKOH

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIIMHBI
«OueHkKa BO31eCTBUA HA OKPYKAIOULYI0 CPeay»

1 eap AMCUMIUIMHBI — TPHOOpPETEHUE OOYYAIOUTUMHUCA 3HAHUM M KOMIICTCHIIUH,
MONlyuYeHUE M 3aKperieHue NpodeCcCHOHANbHBIX YMEHHH M HaBBHIKOB B 00OJIacTH OIEHKHU
BO3/ICICTBUS Ha OKPYXKAIOIIYIO Cpedy, MO3BOJSIOLIIMX IPETeHI0BaTh Ha pabouyue Mecra B
paccmaTpuBaeMoi cepe npodeccuoHaNbHbINH AeSITeTbHOCTH.

2 B pe3yjabTaTe H3y4YeHUs1 AUCHMILIMHBI 00y4aroMiiCcs 1OJIKEH:

Obnadamye cleAyOMUMU KOMIIETCHIIUAMU ¥ UHAMKATOPAMH UX JTIOCTHKECHUS:

[1K-6.1, T1K-6.2, T1K-6.3.

3namy:

— OCHOBHBIE IOJIOKEHUS 3aKOHOAaTeNbCcTBA PD (0CHOBHBIE TpeOOBaHUS HOPMATUBHBIX
JTIOKYMEHTOB, perynupytouux nposeaenue OBOC B Poccuiickoit denepanun) u
MEXIyHAPOIHOTO 3aKOHOIATeNILCTBA B 00IaCTH OLIEHKH BO3JICHCTBHS Ha OKPYKAIOIIYIO CPEy;
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— o01u1yI0 MpoLeaypy NPOEKTUPOBAHUS; OCHOBBI IUTAHUPOBAHUS U OpTraHU3aI[IN
JESITEIIbHOCTH B 00JIACTH OLIEHKH BO3JICHCTBUS HA OKPYKAIOIIYIO CPEIY MPOEKTOB
crpoutenberBa; mpuHimbel OBOC; o6myto nponeaypy npoeaeHuss OBOC, Bkimrovas
OpraHu3aIio OOIIECTBEHHBIX CIYIIaHHI;

— DKOJIOTUYECKHE TPeOOBAHUS MTPH pa3MELICHUH, TPOSKTUPOBAHUU, CTPOUTEIHCTBE,
BBOJIC B OKCILTyaTallMIO MPEANPUATHI, 31aHUI, COOPYKEHUN U UHBIX OOBEKTOB.

Ymemo:

— OILICHUBATh ()OHOBOE COCTOSHHE OKPYXKAIOIIEH CPeJibl U 3/I0POBbs HACEICHUS B paiioHe
pasMeneHnst 00beKTa HaMeuaeMOH POU3BOJICTBEHHOM e TEILHOCTH;

— noaOupaTh OCHOBHBIE HOPMATHBHO-TIPABOBBIE U METOINYECKHE JOKYMEHTHI B 00JIACTH
OLIEHKU BO3/ICHCTBHS HA OKPYKAIOIIYIO Cpelly U paboTaTh ¢ HUMU;

— OLCHUBATH BCIIMYUHY, MHTCHCUBHOCTH U MMPOAOJLZKUTCIIBHOCTD NOTCHIUAJIBHOI'O
BO3JCHUCTBHUS HaMEUaeMOM JACSITCIILHOCTH Ha OKPYKaromyro cpeay u 3A0PpOBbC HACCIICHUA

— CpPaBHUBATh U OLICHUBATH AJITEPHATUBHBIC BAPUAHTHI Pa3MEILICHUS TUIOIAAKU
CTPOUTEIIBCTBA U TEXHOJIOTMYECKUX PELICHUH, BKIIIOYasl IPUPOTOOXPAHHBIE MEPOIIPUATHS;

— pa3pabaThIBaTh PEKOMEHIAINH 110 TIPEAOTBPAIICHUIO HETaTHBHOTO BO3/ICHCTBHS
MIPOCKTUPYEMBIX O0BEKTOB Ha OKPY’KAIOIIYIO cpey B pamkax nporeaypst OBOC.

Braoemo:

— CHCTEMOU NPOo(eCCUOHATBHBIX MOHATUH M JIOTUIECKIX 000CHOBAHUM JCSITEITLHOCTH B
00JacTH MPOSKTUPOBAHUSI U OIICHKU BO3/ICHCTBUS HA OKPYKAIOIIYIO CPEy;

— OCHOBaMU coBpeMeHHBIX nHCTpyMeHTOB OBOC, BKITtOUast METObI OIIEHKH BEIIMYMHBI,
MHTEHCUBHOCTH U IIPOJIOJKUTEIBHOCTH IIOTEHIIMAIBHOIO BO3ACHCTBUS HAMEYAEMOM
JIEATEIbHOCTH Ha OKPYXKAIOILYIO CPEAY U 30POBbE HACEIIEHNUS;

— OCHOBaMH METOJIOB CPAaBHEHMSI AJIbTEPHATUBHBIX BAPHAHTOB MPOEKTHBIX PELICHUN;
— OCHOBaMU Pa3pabOTKH U UCTOab30BaHus jokyMeHTannn OBOC;

— IpUEeMaMHU COCTaBIEHUS MPUHIIUTHAIBHBIX TEXHOIOTHUECKUX OJIOK-CXeM
MIPOCKTUPYEMBIX MPUPOTOOXPAHHBIX MEPOTIPUATHI U UX UCIIOIH30BAHUSI IPU TTPOBEACHUH
OLICHKH BO3/IEHCTBHUS HA OKPYKAIOLIYIO CPEAY;

— IpUEMaMU COCTaBJIEHUS SKOJOTUYECKUX CUTYAllMOHHBIX IJIAHOB U KapT-CXeM
MPOEKTUPYEMBIX 00BEKTOB MPU MPOBEECHUH OLIEHKH BO3EHCTBHS Ha OKPYKAIOIILYIO CPENY;

— OCHOBaMH OPraHU3allMd MOHUTOPUHTA BO3JACHCTBHS HAMEYaeMOU MPOU3BOICTBEHHOM
JIEATEIIbHOCTH Ha OKPYKAIOIIYIO CPEAY U 3JOPOBbE HACETICHHUS.

3 Kparkoe coaep:kanue qTUCIHHIIHHBI

Pazoenl. Obugue 60npocel oueHKU 8030€CMEUA HA OKPYICAIOWYIO CPeOy NPOEKMmOos
cmpoumenscmea

Pa3nen BKkIIOYaeT CUCTEMY OCHOBHBIX TMOHSTUH B 00JacCTH IPOEKTUPOBAHUS
OPEINPUATHA 3aHUN U COOPYKEHHH W OIEHKH BO3JCUCTBUS MPOEKTUPYEMBIX OOBEKTOB Ha
OKPYXKAaIONIYI0 Cpely; HWCTOPUI0 BO3HMKHOBEHHS W Pa3BUTHS OIIGHKH BO3JCHCTBHSA Ha
OKpyXkarIryro cpeny (environmental impact assessment, EIA) 3a pybexxom u B PO;
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3aKoHOaTenbCcTBO Poccuiickoit denepanuu 1 MEeXIyHApOIHOE 3aKOHOAATEIBCTBO B 00JIACTH
OBOC; obmyto npouenypy OBOC; coctaB u mopsok pa3paboTKH OCHOBHBIX MaTEpUAJIOB
OBOC; mpunmunet OBOC kak uHCTpyMeHTa (OPMHUPOBAHHS PEIICHUH Ha paHHHUX dTamnax
MPOSKTUPOBAHUS OOBEKTOB XO3SUCTBEHHON NEATEIHHOCTH C YJaCTHEM BCEX 3aMHTEPECOBAHHBIX
CTOpPOH; MPEUMYIIECTBA U BBHIFOAbI, cBsi3aHHble ¢ mnpoBeaeHueM OBOC; mpoGnembl u
orpuuatenbHbie npuMmepsl urhHopupoBanuss OBOC; ocHoBHble ywacTHukM OBOC, wux
MOJIHOMOYMSI W OTBETCTBEHHOCThH: 3aKa3UMK OLICHKH, HCIOJIHHUTENIh paboT, OOIIECTBEHHOCTh
peruoHa pazmerneHus oobekTa oneHku; npoueaypa OBOC: pa3paboTka mporpaMmbl IPOBEACHUS
OBOC, ocHoBHbIE 3Tambl, BHIbI pabOT, pa3pabaTbiBaeMas JAOKyMEHTAIlMs; IOATOTOBKA U
MpOBEJICHUE OOIeCTBEHHBIX ciymanuid mo marepuasiaMm OBOC, odopmieHHe MPOTOKOIOB
0OIIIeCTBEHHBIX CIIYIIIAaHUH; TOATOTOBKA U IIpeacTaBiienne otyeta mo OBOC.

Pa3zoen2. Memoowvt oyenku 6030eiicmeus Ha OKPYIHCarouiyio cpeoy

Paznen BKkitouaeT: OLIEHKY (DOHOBOTO COCTOSIHHMSI OKpY)Karolled cpelbl U 310pOBBS
HAaCElIeHUsI B pailoHE pa3MelleHHuss 00beKTa HaMEeuaeMOW ACSITeNbHOCTH, CPABHCHHE U OIECHKY
aNbTEPHATUBHBIX BapHAHTOB pa3MEUICHUS IUIOMIAJIKKM CTPOUTENbCTBA U TEXHOJOTHYECKHX
PEIICHUIA, BKITFOYAst PEIICHHSI TI0 IPUPOO0XPAHHBIM MEPOIIPUSATUSIM; METO/IbI OIICHKU BEJTMYHHEI,
WHTECHCUBHOCTH W  MPOJODKUTEIBHOCTH  IMOTEHLIHAIBLHOTO  BO3ACWCTBUA  HaMedaeMoOu
NeSITeTPHOCTH Ha OKPYXKAIOIIYIO CPeoy M 370POBbE HACENICHHS; OPraHU3alUI0 MOHHTOpPWHTA
BO3/ICHICTBUS HaMEYaeMOMN XO3SICTBEHHON NIEATEIBHOCTH HA OKPYXAIOIIYIO CPely M 30POBbE
HACEJICHUST; Pa3padOTKy U HMCIIOB30BAHUE YKOJIOTHYECKUX CUTYAIIMOHHBIX TUIAHOB M KapT-CXEM
pa3MeIIeHUsT  MPOCKTHUPYEMBIX  OOBEKTOB;  METOJAbl  COCTABJICHUS  NPUHIUIHAIBHBIX
TEXHOJIOTHYECKHUX CXEM IO MPOSKTHBIM JaHHBIM M UX UCTOJIb30BaHus 1pu mposeaeHnn OBOC;
pa3paboTKy pEeKOMEHAALM M0 MPEJOTBPAIICHNUI0O HETaTUBHOTO BO3JIEHCTBUS MPOEKTUPYEMBIX
00BEKTOB Ha OKPYKAIOIIyI0 cpeny B pamkax npoueaypsi OBOC.

4 O0bem yueOHOH TUCHMILINHBI

O0bem 1M CUMIIIMHBI
Bup y4eOHoii padoThI Axax. | Actp.
3E
4. 4.
O0mas TpyA0eMKOCTb 1Y CHUILTTHHbI 3,0 108 81
KonTtakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
B TOM 4HcJje B GopMe NPAaKTHYECKO# MOAT0TOBKH 0,11 4 3
Jlexuun 0,89 32 24
[TpakTnueckue 3austus (I113) 0,44 16 12
B TOM 4ucIIe B popMe MPAKTUYECKON OTOTOBKU 0,11 4 3
CamocrosiTeJibHAas pa6oTa 1,67 60 45
KonTakTHas camocTosTenpHas paboTa 0,4 0,3
CamocTOsITeTbHOE U3YUCHHE Pa3/IeNIOB UCITUTLIMHBI 167 19,6 14,7
[ToaroroBKa K NpaKTUYECKUM 3aHSATHIM ’ 20 15
[ToaroToBkKa K 3a4€Ty ¢ OIIEHKOH 20 15
Bu HTOroBOro KOHTPOJIA: 3auer ¢ oneHkoii
5.4 IlpakTuka

AHHOTaNuA padoyel MPOrpaMMsbl MPAKTUKHU
«Y4eOHasi NPAKTHKA: 03HAKOMHUTEJIbHAS MIPAKTHKA)

1 Heab npakTHKHU — MOJTydeHUE 00yJIarOIUMCs IEPBUYHBIX MTPO(EeCCHOHATBHBIX YMEHHH
Y HAaBBIKOB ITyTEM CaMOCTOSTEIHHOTO BBITTOJIHEHUS 33]1a4, TOCTABJICHHBIX POTPAMMOM MTPAKTHKH.

2 B pe3yabTaTe NPOX0:KIeHUS MPAKTUKH 00YYAIOIIMIACS 10/I2KEeH:

Obnadams CIeyOUMMA KOMIIETCHITUSIMA U UHIMKATOPAMH MX JOCTHKCHHS:
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OIlIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4;, OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-1.8;
OIIK-1.9; OIIK-1.10; OIIK-1.11; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6;
OIIK-2.7; OIIK-2.8; OIIK-2.9; OIIK-2.10; OIIK-2.11; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4;
OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-3.8; OIIK-3.9; OIIK-3.10; OIIK-3.11; OIIK-3.12; OIIK-
3.13; OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17; OIIK-3.18; OIIK-4.1; OIIK-4.2; OIIK-4.3.

3uams:

- 3KOJIOTMYECKHE IMpOoOJeMbl M IYTH WX pEIIEHHs, HalpaBJIeHHble Ha MHHMMU3ALUIO
AQHTPOIIOTEHHOTO  BO3JEHCTBHS Ha OKPYXKalOIlyl0 cpeay (Ha TpuMepe KOHKPETHOTO
MPEATPUSITHS ).

Ymems:

- BBISABJIATh HCTOYHMKH 3arpA3HEHUS OKpYXKArOIEH cpesibl KOHKPETHOTO MPEAIPUATHSL.

Braoemy:

- KOMIUJIEKCOM  II€pBOHAYaJbHBIX 3HAaHUM W TpeAcCTaBIeHUH 00 OpraHu3aluu
HKOJIOTHYECKOTO0 KOHTPOJS Ha NPOMBIIICHHBIX TMPEANPHATUAX W MeToxax OopbObl ¢
3arpsi3HEHUEM OKPYKaroLeH cpelbl;

- HaBBIKAMH U3JI0)KECHUS MOJyYEHHBIX 3HAHUW B BUJIE OTUYETA O MPOXOXKICHUH IPAKTUKH,
ONHUCAHMUsI HCXOAHBIX MaTEpUaNoB, TEXHOJOTMYECKOH CXEeMbl IPOU3BOJACTBA, W3JI0KEHUIO
MEPOTIPHUATHIA IO KOHTPOJIIO 32 BEIOpOCaMu, COpOCaMU M TBEPABIMUA OTXOJAMHU MPEIIPUSATHSL.

3 Kpartkoe cogep:xanne NpaKTUKHU

Pasnen 1. BBenenue — unenp u 3amauu npakTukd. OpraHu3alOHHO-METOAUYECKUE
MEpONPUATHSL.

Pazmen 2. COop umHpoOpMamum Ha NpeAnpuaATUsX. [pynmnoBoe WM HHIUBUAYAIHHOE
IOCEIIEHUE JEHCTBYIOUIMX MNPEANpPUATHH TOpPOACKOrO BOJHOIO XO3sCTBa, IepepaboTKu
OTXOJIOB, XHMMHUYECKOT0, HEPTEXMMHUIECKOTO WIJIM YHEPreTUYECKOTO MPOQHIIs; 03HAKOMIICHHE C
OopraHu3aneil IMpOM3BOJACTBA, TEXHOJOTMYECKMMHU IpolleccaMM U MX  amnlapaTypHbIM
o(OopMIIEHHEM; O3HAKOMJIEHHME C OCHOBHBIMU cIocobamMu M oOopynoBaHueM it OOpbOBI ¢
3arpsi3HEHUEM OKPYXKAIOIel cpeibl; 03HAKOMIICHHE C NEPCHEKTUBHBIMU PEIICHUSMH 110 SHEPro-
U pecypcocOepeXeHHI0 Ha TIPOU3BO/ICTBE.

Paznen 3. BeimonHenue wHAMBHAYyanbHOro 3afgaHud. OOpaOoTka M cUCTeMaTH3alMs
uH(popmManroHHoro Matepuaia. OdopmieHue otyera.

4 O0beM NPAKTHKH

O0beM NpakTUKH
Buj yueOHoi padoThI 3F Axkaa. | Acrp.
4. u.
O0masi TPyA0EMKOCTb NPAKTUKH 3 108 Yl
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: - - -
CamocrosiTeJbHasi pa6oTa 3 108 81
B TOM 4HcJje B JopMe NPAKTHYECKOM MOATOTOBKH: 3 108 81
KonTakTHas camocTosTenpHas padoTa 3 0,4 0,3
CamocTosiTeTbHOE OCBOCHUE Pa3/IeI0OB NPAKTUKU 107,6 80,7
Buja uToroBoro KOHTpoOJIS: 3auéT c oueHKoi

AHHOTanus padoyeil NPOrpaMMsbl NPaKTHKH
«IIpon3BoACTBEHHAS] IPAKTHKA: TEXHOJIOTHYECKAs
(IPOEKTHO-TEXHOJIOTHYeCKasi) MPAKTHKA»

15



1 Heab npakTUKH — NOJTY4YCHHUE 00y4aromUMCs IpOoPecCHOHATIBHBIX YMEHUN U OIbITA
npodeCCHOHATIBHOM JeSITEIbHOCTH IIyTEM CAMOCTOSITEILHOIO BBIIIOJIHEHNUS 3a/1a4, 1I0CTABIEHHBIX
IIPOrpaMMOM IPAKTUKH.

2 B pe3yJbTaTe NpoXo:KIeHHUs MPAKTHKHA 00y4al0IIUIICA T0JIKEH:

Obnadamys CleAyOMUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX JTOCTH)KECHUS:

VK-2.1; VK-2.3; VK-2.6; VK-2.8; IIK-1.1; IIK-1.2; IIK-1.3; IIK-5.1; IIK-5.2; IIK-5.3;
1IK-7.11

3namo:

- TEXHOJIOTMYECKHE TMPOIECChl W OCHOBHOE TEXHOJIOTUYECKOE  000pyllOBaHUE,
MCIIOJIb3YEMOE Ha MPEAIPUATHN;

- OCHOBHBI€ PUHIIMITBI, METOIbI ¥ (POPMBI KOHTPOJISI TEXHOJIOTHUECKOTO MPOLIecca U Kaue-
CTBa IPOAYKIIHH;

- OCHOBHbIE HOPMAaTUBHBIE JJOKYMEHTBI II0 OXPaHE OKPY’KAIOLIEH cpebl 1151 KOHKPETHOTO
IIPOU3BOJICTBA;

- IIpaBUJIa TEXHUKU O€30MaCHOCTH U ITPOU3BOJICTBEHHON CaHUTapUU;

- BUJBI M UICTOYHUKH 00pa30BaHUs OTXOA0B IPOU3BO/JICTBA;

- MeToJbl 00e3BpeXMBAHUS T'a3000pa3HBIX, KHUIKAX M TBEPIBIX OTXOJOB OCHOBHBIX
XUMHYECKHUX IIPOU3BOCTB U PEKYINIEPALIMM UX LICHHBIX KOMIIOHEHTOB.

Ymemu:

- UCNOJb30BaTh TEXHUYECKHE CpPEICTBA JUII M3MEPEHHS OCHOBHBIX I1apaMETPOB
TEXHOJIOTMYECKOI0 IIPOLECCa U KOHTPOJIS 3a 3arPsA3HEHNEM OKPYKAIOIIEN Cpelibl;

- QaHAJIM3UPOBATh TEXHUYECKYIO JOKYMEHTAILMIO, BBISIBISATH HMCTOUYHUKH 3arpsi3HEHUs
OKpY’Kalollel cpelibl, pean30BbIBaTh TPEOOBAHUS HOPMATUBHOM 3KOJIOIMYECKOHN JJOKYMEHTALUH.

Braoemy:

- MeToJlaMH oOpalleHus ¢ BbIOpocamu, cOpocamMu U TBEPABIMHU OTXOaMU MPeITPUATHUS;

- TIPE/ICTABJICHUSIMH 00 SKOJIOTO-IKOHOMHUYECKOH 3P PEKTHBHOCTH MPUPOTOOXPAHHBIX ME-
POTIPUATHI IPUMEHUTEIBHO K KOHKPETHOMY IIPEIITPUSITHIO.

3 Kpartkoe coep:kaHne NpaKTUKH

Pa3znesn 1. Begenne — nesb u 3agaum npakTukd. OpraHu3aliMOHHO-METOINYECKUE
MEPONPUSITHSL.

Pa3nea 2. OnbIT npodeccnoHa/IbHOM AeATEJBLHOCTH HA npeanpustusx. ['pynmnosoe
WIM UHAUBUAYAIbHOE TOCEHIEHUE NPOMBIIUICHHBIX MPEANPUATHH XUMHYECKOIro, KOKCO-,
HEePTEXUMHUYECKOTO TMpoduis, oOpraHu3anuii cdepbl OXpaHbl OKpYXKarolled cpeasl HIn
IpUpPOIONOab30BaHusl. (O3HAKOMJIEHME C TEXHOJOTMEeW TpPOU3BOJACTBA, JESATEIbHOCTHIO
opranuszanuu. [IpakTudeckoe 0CBOEHNE METOIOB 3aAIIUTHI OKPYXKAIOIIEH Cpelibl HA IPEANPUATHH:
U3YYEHHUE MapaMeTpOB TEXHOJOTHYECKOro IMpolecca, MPEeIyCMOTPEHHBIX B periaMeHTe, U
METO/I0B €ro KOHTpOJIs; TpeOOBaHHMS HOPMATHUBHOM JOKYMEHTAllMM K COCTaBy U 00BeMy
BbIOPOCOB, COPOCOB U OTXOJ0B; ONMCAHUE MCHOIb3YEMOI0 Ha MPEANPUITHH 000pyI0BaHUS IS
OCYILECTBIICHHSI TPHUPOJI03AIUTHBIX MEPONPUATHIA; AeHCTBUS 0OCITYKUBAIOIIET0 IepCOHaNa Ipu
ype3BblYaiiHbIX cuTyanusax. OrneHka 3(@(EeKTUBHOCTH HUCHOJIb30BaHUS MaTE€pPHAIbHBIX U
DHEPIreTUYECKUX PECYPCOB.

Pa3znesn 3. BoinosiHeHHe MHAMBHAYaJIbHOro 3ananus. OOpalOoTka, cucTemarusaius,
aHanu3 HHpopMalmoHHoro marepuaina. OpopmieHue oTyera.

KonkpetHoe coneprkanue ydeOHOM MpakTUKK ONpeesseTcss MHANBUIYalIbHbIM 3a/1aHueM
oOyyaromerocsi ¢ y4éToM HHTEPECOB M BO3MOXKHOCTEH Kadeapbl MM OpraHu3alud, IJe OHa
npoBoauTtca. MHauBuayaabHOE 3a/1aHne pazpadaThiBaeTcs 1Mo Mpoduiio u3ydaemMon mporpaMmbl
OakanaBpuaTa.

4 O0bemM NPAKTHKHU
‘ Buj yueOHoi padoThl ’ O0bem nNpakTUKH
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3E Axkan. | Actp.

u, u,
O01as Tpya10eMKOCTh NPAKTHKH & 108 il
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSA: - - -
CamocrosiTejibHas padoTa 3 108 81
B TOM 4ucJje B popMe NMPaKTHYECKOif NOATOTOBKH: 3 108 81
KonTakTHas camocTosTensHas pabora 3 0,4 0,3
CamocTosTeIbHOE OCBOCHHE Pa3/IeIOB MPAKTHKH 107,6 80,7
Buja uTOrOoBOro KOHTpOJIA: 3a4ér ¢ oueHkom

AHHoOTauus padoyeii nporpaMMbl NPaAKTHKHU
«ITpon3BoACTBEeHHAS MPAKTHKA: HAYYHO-HCCJIEI0BATEIbCKAs padoTay

1 Heap npakTuku — GopMUpPOBaHUE HEOOXOJUMBIX HCCIIEI0BATENIO0 IPOPECCHOHATIBHBIX
KOMIIETEHIIMH U IpuoOpETEHNE HAaBBIKOB B 00J1aCTH SHEPIO- U peCypcocOepekeHNs TOCPEACTBOM
IUTAHUPOBAHMSL U OCYIIECTBICHUS SKCIIEPUMEHTAIBHOM e TEIbHOCTH.

2 B pe3yabTaTe NPOX0KAeHUA NPAKTUKH 00yYAIOLIUICH JOJIKEeH:

Obnadamye cleayomUMU KOMIIETCHIUAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:

VK-1.1; VK-1.2; VK-1.3; VK-1.4; VK-1.5; VK-4.2; IIK-2.1; [IK-2.2; [IK-2.3; [IK-4.1,
1IK-4.2; IIK-4.3; I[IK-5.1; IIK-5.2.

3nams:

- IOPSJIOK OpraHM3alUy, IUIAHUPOBAHMUA M IPOBEJEHHUS HayYHO-HCCIIEI0BaTEIbCKUX
paboT C UCIIONIB30BAaHUEM MTOCIEAHUX HAyYHO-TEXHUUECKUX JOCTH)KEHUN B JAaHHOM 00acTu;

— TEOPETUYECKHE OCHOBBI M METOAbl MAaTEMaTHYECKOI'O MOJAEIUPOBAHUS XUMHUKO-
TEXHOJIOTUYECKUX MPOLECCOB M CUCTEM, aHaIM3a U 00paboTKH MH(OpPMALMU U MPUMEHATh 3TH
3HAHUS Ha IPAKTHKE;

— CBOMCTBa XMMHYECKHMX 3JEMEHTOB, COCJIMHEHHH M MaTepuanoB Ha MX OCHOBE I
pelIeHNs Hay4YHO-UCCIIe10BaTEeIbCKUX 3a/1a4;

Ymemu:

— OCYUIECTBJISATH MOUCK, 00pabOTKY M aHalIMW3 Hay4HO-TEXHMYECKOW HMH(OpMaIH IO
npOo(dUITIO BBIMOIHIEMON pabOThI, B TOM UHCJE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

— paloTaTh Ha COBPEMEHHOM JIaDOpPaTOPHOM U KOMIIBIOTEPHOM 000pYyOBaHMUHU,
OpPraHM30BBIBATH IPOBEJEHUE JKCIEPUMEHTOB M HCHBITAaHUM, MPOBOAUTH HMX O0OpabOTKy H
aHaJTM3UPOBATh PE3yJIbTATHI;

— IPUMEHATh TEOPETUUYECKHE 3HAHMSL, TOJTyYE€HHbIE ITPH U3YUEHUN €CTECTBEHHO- HAyYHbIX
JUCIUIUIMH M METOJbl MaTeMAaTUYECKOTO MOJEIMPOBAHUS JJIs aHaJu3a 3KCIEpUMEHTAJIbHBIX
JTAHHBIX;

Braoemy:

- CIIOCOOHOCTBIO pElIaTh IIOCTABJICHHbIE 33/Ja4M, MCIOJb3Yys yYMEHUS U HaBBIKU B
OpraHM3ali HAyYHO-MCCIEA0BATEIbCKUX U TEXHOJIOTMUECKUX padoT;

— CHOCOOHOCTBIO H3ydaTh HAYYHO-TEXHMUYECKYI0 HH(OpPMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OIBIT 110 TEMATUKE UCCIIET0BaHUSI.

3 Kpartkoe conep:kaHnne NPaKTUKH

Paznen 1. [loaroroBka JqurepaTtypHoro oé3opa
dopMyIupoBKa n3ydaeMoil mpobsieMbl, 000CHOBaHUE €€ akTyalbHOCTH. POpMYIHpPOBAHUE IETTH
U 3agad ucciaenoBaHud. Kparkuil 0030p COBpeMEHHBIX MyOJIMKanui MO Teme padoThl,
BKJTIOYAIOIUX MOHOTpaduu, CTaTbU M MaTepHajbl KOH(EpPEeHIUH, TaTeHThl, HHTEPHET-PECYPCHI.
BriBoz1 0 cocTosiHUM M3y4aeMoil mpoOeMbl, BO3MOXKHBIX MYTAX PELICHUS.

Pazgen 2. BpinoJiHeHHe 3KCHePUMEHTAJNBHBIX, PACYETHBIX JH00 AHAJIMTHYECKHX
HCCJICIOBAHN I
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CocraBieHne mporpaMMbl UCCIieIOBaHMs. BpIOOp 1 onMcaHne METOJ0B U METOJIUK TOCTHIKCHUS
JKCIIACMBIX PE3YJIbTATOB HCCIICIOBAHUA. HpOBGI[eHI/Ie 3aIlJIaHUPOBAHHBIX 3KCIICPUMCHTOB HI/I60
pacuéroB, aHanu3a nHpopmanuu; 00padoTKa JaHHBIX, B T.4. CTATUCTHYECKAs, TPEJCTABICHUE UX
B Tabiau4HOM W rpaduueckoit Gopme; WHTEpHpeTanus, aHAIU3 U 0000IIEHUE PE3yIbTATOB
ucclieIoBaHus; GOpMyITUPOBKa BBIBOIOB.
Pa3nen 3. IloAroroBka HAY4YHOTro JOKJIAAa U MPe3eHTAHH

CocraBieHHe 0TYETa O HAyYHO-UCCIIEA0BATENbCKOM padote. [loaroroska k ero 3amure B hopme
HAYYHOTO JIOKJIaJa U TPe3eHTAIHH.

4 O0beM NPAKTHKH

O0beM NpaKTHKH
Buna yueOHoii padoThl 3E Axkan. | Acrp.
4. 4.
O01as TPYA10€eMKOCTh NPAKTHKH 6 216 162
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 2,67 96 72
B TOM YHcJe B (h)opMe NPAKTHYECKO#i MOATOTOBKM: 2,67 96 72
[TpakTnueckue 3austust (I113) 2,67 96 72
B TOM 4YHCJIe B (hOpMe MPaKTUYECKON MTOATOTOBKH 2,67 96 72
CamocrosiTesbHasi padoTa 3,33 120 90
B TOM 4ucJje B opMe NMPaKTHYECKOii MOATOTOBKH: 3,33 120 90
KoHTakTHas camocTosTeNbHas paboTa 0,4 0,3
3,33
CaMocTOsATEIbHOE OCBOEHUE PA3/I€TI0B IPAKTUKU 1196 | 89,7
Bujx HTOroBOro KOHTPOJIS: 3a4éT ¢ omeHKoM

AHHOTanuA padoyeil NpOrpaMMbl NPAKTHKHU
«IIpon3BoacTBeHHAS] MPAKTHKA: NMPEIAUNIOMHAS MPAKTHKA)

1 Ileab NPaKTHKM — IMOATOTOBKAa K BBINOJIHEHUIO BBINTYCKHOM KBalU(PUKALIMOHHON
paboTHI.

2 B pe3yabTaTe NPOX0KAeHUSA MPAKTUKH 00yUYaIOIIMIiCSl 10JI2KeH:

Obnadamye cleayoMUMU KOMIIETEHIIUAMHU ¥ UHAUKATOPAMH UX JTOCTH)KEHUS:

VK-1.1; VK-1.2; VK-1.3; VK-1.4; VK-1.5; VK-2.1; VK-2.3; VK-2.4; VK-2.5; VK-2.6;
VK-2.8; IIK-1.1; IIK-1.2; IIK-1.3; [IK-4.1; I[IK-4.2; IIK-4.3; I[IK-5.1; IIK-5.2; IIK-5.3; IIK-6.3;
IIK-7: T[IK-7.6

3namu:

- OCHOBBI OpPraHM3alMy U METOIOJIOTHIO HAYYHBIX HCCIIEIOBAHNN;

- COBpEMEHHbIE€ HayyHbl€ KOHIENIUHN B 00JIACTU IHEPIO- U PECypCcOCOepeKeHUsI.

Ymemn:
- paboTaTh ¢ HAyYHBIMH TEKCTaMH, IMOJIb30BAThCA HAYyYHO-CIIPABOYHBIM aIlapaToM,
0(OPMIISITH PE3yNbTaThl HAYYHBIX UCCIICIOBAHMIA;

- dopMynupoOBaTh 1LE€Ib W 3aJaydl HUCCIIEJOBAHMS, JI€1aTh BBIBOABI W3 IOJYyYEHHBIX
pe3ynbTaTOB;

- UCIIOJIB30BATE IMOJYYCHHBIC TCOPCTUYCCKUEC 3HAHUA W MPAKTHUYCCKUEC PE3YJIbTAaTbl JJIA
MMPOCKTUPOBAHUA SHEPTO- U pecypcocGeperanmHX TEXHOJIOTHUI Ha npeaAnpuiATUAX XUMUYCCKOTO,
HC(I)TCXI/IMI/ILICCKOI“O, OMOTEXHOJIOTUYECKOTO U SHEPreTUICCKOro HpO(I)I/IJICI\/'I.

Braoemw:
- HaBBIKAMH CaMOCTOSITEIbHOW Hay4YHO-HCCIIEIOBATENIbCKON JAESITeIbHOCTH, PaboThI ¢
MCTOYHUKAMU Hay4yHOU nH(popManuu, pedepupoBanusi HaydHbIX MyOJIMKAIIHIA;
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- HaBBIKAMHM CaMOCTOSITEJILHOTO TONy4eHHUs, oOpaOOTKH, aHalIM3a M HHTEPIpPETALUuU
AKCIIEPUMEHTATIBHBIX TNOO PACYETHBIX TAHHBIX.

3 Kpartkoe coaep:xanue NPpaKTUKHU

Pa3nes 1. BBegenne — neiu u 3aga4u npeIuIvIOMHONH npakTuku. OpraHu3alnuoHHO-
METOJIUYECKUE MEPOTIPUSATHSL.

Paznea 2. HN3yuenne OpraHu3anuu HAYYHO-HCCJIeI0BATE/IbCKOM u
NMPOU3BOACTBEHHOM 1esiTeIbHOCTH. [[pUHIINIIBI, TEXHONIOTHH, (POPMBI U METO/IbI OpraHU3aUH U
yIOpaBiI€HUS OTACIBHBIMU dTallaMM M MpOorpaMMaMM IIPOBEJEHHUS HAYUHBIX HCCIEJOBaHUM U
TEXHUUYECKUX pa3pabOTOK Ha MpHMepe OpraHU3aluu HaydyHOU paloThl Kadeapsl (MpoOiaeMHON
nabopaTtopyuy, Hay4dHOH IpynIbl). DKOHOMHMKA U OpraHu3alMs IPOU3BOJICTBA, OXpaHa TPYIa,
OXpaHa OKpYXKarolled Cpeapl: AEeSITeNbHOCTh HSKOJIOTHYECKON CIYKObI, BHABI BO3IEHUCTBUS
00BEKTa Ha OKPYKAIOLIYIO CPEAY U MEPONPUATHUS IO €0 CHIKEHHUIO.

Pasznen 3. IloaroroBka K BBINOJHEHUIO BBINMYCKHON KBAJTHM(PUKANMOHHONW padoThI.
[ToaroToBka MCXOAHBIX JAHHBIX JUIS BBIMOJHEHUS BBIMTYCKHOM KBaJTM(UKAIIMOHHONW pPabOTHI.
JInaHoe yuyactue 0Oydaromierocs B BHINOJHEHUH HAYyYHO-HCCIEIOBATENbCKUX padoT Kadeapsl.
Odopmnenue oryera.

4 O0beM IPAKTHKH

O0beM NpaKTHKH
Buj yueOHoii padoThl 3E Akan. | Actp.
4. 4.

O0mas TPyA0eMKOCTh NPAKTUKH 9 324 243
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: - - -
CamocrosiTesibHas padoTa 9 324 243
B TOM YHcJe B (h)opMe NPAKTHYECKO#i MOATOTOBKM: 9 324 243
KoHTakTHas caMocTosTeNbHas paboTa 0,4 0,3

9
CamocTosiITeIbHOE OCBOCHUE Pa3/IeJIOB MPAKTUKU 323,6 | 2427
Bujx HTOroBOro KOHTPOJIS: 3a4éT ¢ omeHKoM

5.5 T'ocynapcTrBeHHass HTOrOBasi ATTECTALMS: BHINOJHEHNE U 3aLUTA BbIILYCKHOM
KBaTH(PUKAIMOHHOH padoThl (WM Apyroe pacuupenue us coorsercrpywmero ®I'OC BO)

1 Ileab rocyaapcTBeHHON HMTOroBOH AaTTECTALMM: BbINOJHEHUS, MOATOTOBKH K
npoueaype 3alMThl U 3aIIUTHI BBIMYCKHON KBaJM(UKANMOHHOH PadoThbl —BBISBICHUE
YPOBHHA TGOpeTquCKOfI n HpaKTHqCCKOﬁ MOATrOTOBJICHHOCTH BBIIMYCKHHMKA BYy3a K BBIIIOJHCHUIO
npodeccHOHANIbHBIX 3aJad U COOTBETCTBUS ero mnoaroroBku TtpedoBanusiv ®I'OC BO mo
HaIpaBJIEHUIO MOATOTOBKHM OakanaBpoB 18.03.02 DHepro- u pecypcocOeperaronige mpoieccsl B
XUMHUYECKON TEXHOJIOTUH, He(PTEXUMUU M OHOTEXHOJIOrWH, mpoduis «OXxpaHa OKpyKaromen
CpeZbl ¥ PallMOHAIFHOE MCIIOJIb30BAaHHE TPUPOIHBIX PECYPCOBY.

2 B pe3syabTare MNpOXOXKICHMS TOCYJAPCTBEHHON MTOrOBOM AaTTeCTAallMU:
BBINMOJIHEHUs], MOATOTOBKM K TMpoueAype 3allMThl W  3al0UTHI  BBINYCKHOI
KBAIN(PUKAIMOHHOIT pPabOThl Yy CTyJEHTAa NpOBEpsAETCs CHOPMHPOBAHHOCTH CIETYIOLIMX
KOMHGTeHHI/II\/'I, a TaKXE CICAYIOIUX 3HaHI/II71, YMGHI/II\/’I 1 HABBIKOB, ITO3BOJJAIOIINX OIEHHUTH
CTETEeHb TOTOBHOCTH 00YYaIOLINXCS K JAajbHENIIeNH TpoecCnoHaIbHOM e TeTbHOCTH.

BEITyCKHUK, OCBOMBIIMK TIporpaMMmy OakajaBpuaTa, JOJDKEH O00JIafaTh CIEAYIOIIUMHU
KOMITETEHIIMSMU:

VK-1: VK-1.1; VK-1.2; VK-1.3; VK-1.4;, VK-1.5; VK2: VK-2.1; VK-2.2; VK-2.3; VK-2.4,
VK-2.5; VK-2.6; VK-2.7;, VK-2.8; VK-2.9; VK-2.10;, VK-3: VK-3.1; VK-3.2; VK-3.3; VK-3.4;
VK-3.5; VK-3.6; VK-4: VK-4.1; YK-4.2; VK-4.3; VK-4.4; VK-4.5; VK-4.6, VK-4.7; VK-4.8; VK-
4.9, VK-5: VK-5.1; VK-5.2; VK-5.3; VK-5.4;, VK-5.5; VK-5.6; VK-5.7; VK-5.8; VK-5.9; VK-
5.10; VK-5.11; VK-5.12; VK-5.13; VK-5.14; VK-6: VK-6.1; VK-6.2; VK-6.3; VK-6.4, VK-6.5;
VK-6.6; YK-7: VK-7.1; VK-7.2; VK-7.3; VK-7.4; VK-8: VK-8.1; VK-8.2; VK-8.3; VK-8.4; VK-
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8.5, VK-8.6;, VK-8.7; VK-8.8; VK-8.9; VK-9: VK-9.1; VK-9.2; VK-9.3; VK-10: VK-10.1; VK-
10.2; VK-10.3; VK-11: VK-11.1; VK-11.2; VK-11.3,;

OIIK-1: OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-
1.8; OIlIK-1.9; OIIK-1.10; OIIK-1.11; OIIK-2: OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.4,; OIIK-
2.5; OIIK-2.6, OIIK-2.7; OIIK-2.8; OIIK-2.9; OIIK-2.10; OIIK-2.11; OIIK-3: OIIK-3.1; OIIK-
3.2; OIIK-3.3; OlIK-3.4; OIIK-3.5; OIIK-3.6,; OIIK-3.7; OIIK-3.8; OIIK-3.9; OIIK-3.10; OIIK-
3.11; OIIK-3.12; OIIK-3.13; OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17; OIIK-3.18; OIIK-4:
OIIK-4.1; OIIK-4.2; OIIK-4.3;

IIK-1: IIK-1.1; IIK-1.2; [IK-1.3; I[IK-1.4; IIK-1.5; IIK-1.6; [IK-1.7; I[IK-1.8; IIK-1.9; IIK-
2: IIK-2.1; 1IK-2.2; [IK-2.3; IIK-3: IIK-3.1; [IK-3.2; I[IK-3.3; IIK-4: IIK-4.1; [IK-4.2; [IK-4.3,;
TIK-5: 1IK-5.1; I[IK-5.2; TIK-5.3; I[IK-6: IIK-6.1; IIK-6.2; IIK-6.3; IIK-6.4; [IK-6.5; IIK-6.6; IIK-
7:1IK-7.1; [IK-7.2; [IK-7.3; [IK-7.4; IIK-7.5; IIK-7.6; IIK-7.7; IIK-7.8; IIK-7.9; IIK-7.10; IIK-
7.11; IIK-7.12.

3uame:

- COBPEMEHHbIE HAay4YHbIE JOCTHKEHHS U NEPCHEKTUBHbBIC HAalpaBieHUs paboT B 00J1acTH
OXPaHBI OKPYKAIOIIEH CPebl  PAIIMOHAIFHOTO MCIIOJIB30BAHMS TPUPOTHBIX PECYPCOB;

Ymemuw:

- IPUMEHSTDH 3HAHUS, TIOJTYYCHHBIC MTPH U3yYCHUN €CTECTBEHHOHAYYHBIX U CIICIIHAIbHBIX
JUCLUIUIMH, 7S pelieHust pyHIaMeHTaIbHbIX U MPUKIAIHBIX 3a/1a4 B 00J1aCTH 3HEPro- U pecyp-
cocOepexeHus;

- popMynupoBaTh LEJIM W 3aJa4d HAy4YHOI'O HCCIEIOBaHMs, MPOBOAUTH OOpabOTKY
Pe3yJIbTaTOB SKCIIEPUMEHTA;

- OLIEHMBATh MOTPEUIHOCTH, aHAJIM3UPOBATh, HHTEPIPETUPOBATH U 0000ILATH PE3YIbTATHI
HAYYHOTO HCCJIEOBAHUS, NPEACTABIATh MOJyYEHHBIE PE3yJbTaThl HAYYHOTO HMCCIIEOBAHUS B
BUJIC HAYYHOT'O JIOKJIaJa U NPE3eHTalMH;

Braoemy:

- HaBbIKaMM IIJIJAHUPOBAHUS U IPOBEICHUS HAYUHBIX HCCIIEI0OBAHUH,

- CTaTUCTUYECKHMHU METOAaMHU 00paOOTKU IKCTIEPUMEHTAIBHBIX Pe3yJIbTaTOB;

- HaBbIKaMH pabOThI C HAYYHO-TEXHUYECKOM, CIPABOYHOM JIUTEPATypOil M AIEKTPOHHBIMU
pecypcamu.

3 Kparkoe coaep:kaHMe rocyJapcTBeHHOH HWTOroBOil aTTecTAlMM: BbINOJHEHUS,
MOJAr0TOBKH K Mpoleaype 3alUThI ¥ 3a1UTHI BHINMYCKHOH KBaIH(PUKAIIMOHHOI padoThI

I'ocynapcTBeHHast HTOTOBast aTTECTALM: BBHIIIOJIHEHUE, TOJITOTOBKA K MPOLIETyPE 3aLUThI
Y 3alIUTa BBITYCKHON KBaJU(UKALMOHHON pabOThl MPOXOAUT B 8-M ceMecTpe Ha 0aze 3HaHU,
YMEHUH U HaBBIKOB, ITOJIy4YE€HHBIX CTYJEHTAMH IIPH U3Y4YE€HUH JUCIUIUIMH HarpasiaeHus 18.03.02
DHepro- W pecypcocOeperarone MmpoIrecchl B XUMHUYECKOW TEXHOJOTUM, HePTeXuMUU U
OMOTEXHOJIOTMU U MPOXOXKIECHUS MPAKTHK.

I'ocynapcTBeHHas HTOTOBAsI ATTECTAIMS: BBITIOJIHEHHUE, TTOJITOTOBKA K TIPOIIETyPE 3aIUTHI
U 3alqUTa BBITYCKHOM  KBaTM(PHUKAIMOHHOH paboThl NPOBOJUTCA  TOCYAAapCTBEHHOU
HK3aMEHAllMOHHON KOMUCCHUEN.

KonTponbs ypoBHs c(HhOpMUPOBAHHOCTH KOMIIETEHLUH OOy4aromuxcs, MpHOOpPETEHHBIX
npu ocoeHun OOII, ocymecTBiasercs NyTeM NOPOBENCHMS  3AIUTHl  BBITYCKHOMU
kBauukannoHHoi padotsl (BKP) n npucBoenus kBanudukanum «dakagaBpy.

4 O0beM rocyaapCcTBeHHON HMTOrOBOM ATTECTALMU: BBINOJHEHUS, MOATOTOBKH K
npoueaype 3alUThI M 3alIMThI BLINYCKHON KBAJIM(PUKAIMOHHOI PadoThI

[IporpamMma oTHocuTCS K o0O0f3aTenbHOM dYacTh Yy4yeOHOro miaHa, K Onoky B3
«["ocynapcTBeHHas HTOTOBas aTTECTAlMS» U PACCUYMTAaHA HA COCPEIOTOUEHHOE ITPOX0XKJIeHHE B §-
M cemectpe (4-ii kypc) obydenust B ooreme 216 u (6 3ET). [Iporpamma mpeamosnaraer, 4to
oOyyarolmuecsi UMEIT TEOPETUYECKYI0 M TNPAKTUYECKYI0 IOATOTOBKY B 00JacTH OXpaHbl
OKpY’KalomIel Cpebl M PalMOHAIBLHOTO MCTIOIb30BaHHSI IPHPOTHBIX PECYPCOB.
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O0BbeM TUCHHUITTHHBI
Bua yueoHoii padoThl
ay P Axkan. | Actp.
3E
q, q,
Oo6mas Tpynoemkoctb 'HA no yueoHOMY 1mi1aHy 6,0 216 162
Kounrakthas padora (KP) - - -
CamocrosiTejibHas padoTa 6,0 216 162
KonTakTHas paboTa — UTOTOBAst aTTECTAIUS 6.0 0,67 0,5
Brimonaenue, Hanrcanue u opopmiienrne BKP ' 215,33 | 161,5
Bua konTposs: 3amuta BKP
5.6 ®aKyJabTATUBBI
AHHOTanuA padoyeil NPOrpaMmMbl AUCHUNIMHBI
«'paxkaaHckas 3alIUTA B Ype3BbIYAHHBIX CUTYAUSAX)»
1. Heab AMCHMIUIMHBI -- TOATOTOBUTH CTYACHTAa K OCMBICIICHHBIM IPAKTHYECKUM

JIEHCTBUSAM 10 00ECNEeYeHHIO CBOEH OE30MacHOCTH U 3alllUThl B YCIOBUSAX BO3HUKHOBEHUS
YpE3BBIYANHOM CUTYAIlMU TPUPOTHOTO, TEXHOTCHHOTO M BOGHHOTO XapakTepa.

2. B pe3yabTaTe M3y4YeHUs IMCUUILINHBI 00y4aI0 M IACH J0JIZKEeH:

Obaadame CIIeNYIOMAMA KOMICTCHIIMSIMHA U WHAUKATOPAMH UX JIOCTHIKCHUS:

VK-8.1, VK-8.5, VK-8.7.

3nams:

- XapaKTepUCTUKU MPHUPOAHBIX OCACTBHI, TEXHOTCHHBIX aBapuid W KaracTpod Ha
paaMaMOHHO, XUMHYSCKHA U OMOJIOTUIECKH OMACHBIX 00BEKTaX, MOpaXKaroue GakTopsl IPYrHx
OITaCHOCTEM;

- OCHOBBI BO3JIEMCTBHSI OMACHBIX (DAaKTOPOB UPE3BBHIYAMHBIX CHUTYallMd Ha YEJIOBEKa U
MPUPOJIHYIO CPENY, IONYCTUMBIE NMPEAEIbHbBIE KPUTEPUU HETAaTUBHOTO BO3/ICHCTBHS;

- Mepbl 0e30MacHOr0 TMOBEIEHUs] MpU TPeObIBaHMM B paloHaxX (30Hax) IOXKapoB,
pPaZlo0aKTUBHOTO, XUMUYECKOTO U OMOJIOTHYECKOTO 3arps3HEHMS;

- CIoCOOBI W CpEICTBA 3alIUTHI YEJOBEKA OT BO3JECHUCTBHS MOPAKAIOIMX (PAaKTOPOB
Ype3BbIYANHBIX CUTYALM MPUPOIHOTO, TEXHOTEHHOTO U BOEHHOTO XapaKTepa.

Ymems:

- HWCIOJb30BAaTh CPEACTBA 3AIUTHl OPraHOB JABbIXaHUS U KOXH, MEAUIUHCKHE IS
CaMO3aIUThI ¥ OKa3aHUSI IOMOIIH IPYTUM JTIOJISIM;

- NPUMEHATh NEPBUYHBIE CPEACTBA MOKAPOTYIIECHUS IS JIOKAIM3aUUU W TYLIEHUS
1o’kapa, BO3HUKILIETO B ayTUTOPUH (J1abopaTopun);

- OKa3bIBaTh cebe W JAPYTrUM MOCTPAABIIUM MEIUIIMHCKYIO TIOMOIIb C UCTIOIb30BAHUEM
Ta0eIbHBIX U OJPYYHBIX MEIUIIMHCKUX CPEJICTB.

Braoemo:

- npuéMaMu MpPOBEIEHUS YaCTMYHOM CaHMTapHOW 0OpabOTKM NpHU BHIXOJAE M3 paiioHa
(30HBI) PAJIMOAKTUBHOTO, XUMUYECKOTO U OMOJOTHYECKOT0 3arpsi3HEHUS (3apakeHUs );

- CI0c00aMH ¥ TEXHOJIOTHUSIMU 3aIUTHI B YPE3BBIYANHBIX CUTYAIIHIX.

3. Kparkoe conepxxanue Q1M CUMILTHHBI.

Pa3zoen 1. Onacnocmu npupoonoeo xapaxmepa

CruxwuiiHple O€ICTBUSA, SIBICHUS MPUPOIBI PA3pPYIIUTEILHON CHIIBI - 3eMIIETPSICEHUS,
HABOJHEHUS, CEJIEBbIE MOTOKH, OIMOJI3HU, CHEKHBIE 3aHOCHI, M3BEPKEHHE BYJIKAHOB, OOBAJIHI,
3acyXH, yparassl, OypH, OXKaphbl.

Paszoen 2. Onacnocmu mexnozennozo xapakmepa
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ABapuu 1 KatacTpoQbl Ha PaJAHAIIMOHHO OMTACHOM 00BEKTE, XUMUIECKH OMTACHOM OOBEKTE,
OMOJIOTMYECKH OITACHOM 00BEKTE; Ha TPAHCHOPTE (HKETE3HOJOPOKHOM, aBTOMOOMIBHOM, PEUHOM,
ABUAIMOHHOM); Ha THAPOCOOPY>KEHUSAX; HA KOMMYHAJIbHBIX CHUCTEMaX KU3HE00eCIeUeHHUS.

Pasoen 3. Onacnocmu 6oennoco xapakmepa

[Ipumenenue  Opy>Kusi ~ MacCOBOTO  MOPaKEHUS  (AOEPHOrO,  XUMHUYECKOIO,
OHMOJIOTUYECKOr0), OOBIUYHBIX CPEACTB C 3aKHTaTeIbHBIM HAIOJIHEHHEM, HOBBIX BHJIOB OPYXKHUS.
30HBI 3apaKeHUsl OT CPEACTB MOPaKEHUS U UX BO3JCHCTBHE Ha HACEJICHHE M OKPYKAIOIIYIO
IPUPOJIHYIO CPELYy.

Paszoen 4. Ilosxcaprnas 6e3onacnocmo

[MoxxkapHast omacHocth. [lokapHast oxpana. Knaccudukanus mokapoB B 3JaHUSX U
nomeneHusx. Ctaauu pa3BuUTUs MokapoB. Jlokanuzanus u TyuieHwe mnoxapoB. [lepBuunble
cpeactBa noxkapotyuieHust (ormerymurenu OIl -8, OVY-2, OBII-5, BHyTpeHHUN MOXapHBIN
BOJIONIPOBO/) U MpaBWia IMOJb30BAaHUS UMH. ABTOMaTHYECKHE CHCTEMbI MOKAapPOTYIICHUS —
CIPUHKJIEpHBIE M JApeHuepHble. OrHeTylamue BEIIEeCTBa — BOJA, IE€HBbI, HETOPIOUME Tra3bl U
pa30aBuTeNd, TOPOIIKOBBIE COCTABbI, FAJIOT€H3aMEIICHHBIE YTTIEBOAOPOIbI.

Pazoen 5. Komnnexc meponpusamuti epaxcoanckoul 3auumsl HaceleHus

Onogenienue 1 UHPOPMHUpPOBAHUE HaceleHHs 00 omacHocTu. [IpuHATHE HaceneHUEM
curHaiioB omoBenieHus («Buumanue Bcem!», «BosmymHas TpeBoray, «PammanuonHas
OMACHOCTBY, «XHUMHUEcKas TpeBora», «OT0O0i OmacHOCTU») W TOPSAOK JACUCTBUS MO HUM.
OBakyanus HaceleHHs W3 30HBI omacHOCTH. CrocoObl dBakyanuu. DKCTPEHHAs JBaKyalus
CTYJEHTOB U3 ayJAUTOPUU ITPU BOSHUKHOBEHHH T0Kapa.

CpencTtBa nHaUBHIyaIbHOU 3amuThl opranoB apixanus (I'TI-7, I'TI-9, P-2, V-2K, PITA-1,
PIIT-67M, PY-60M, «®enukcy, I'JI3K, AT, ATIT-3, TI3VY-K, UII-4M, UII-5, UI1-6, KUII-8),
koxH (JI-1, O3K) uenoBeka. MenuuuHCKre CpeCTBA 3AIIUTHI.

CpencTBa KOJJIEKTUBHOM 3alUTHI HaceneHus. Ha3HaueHue, 3a1uTHbIE CBOMCTBA yOCKHUIIL.
[TpotuBopaguanuonnsie ykpeitusa (IIPY, nmonzemuble nemexo/Hble Mepexoibl, 3ariyOjeHHbIE
CTaHIIMM METPONOJIUTECHA), MPOCTEHIINE YKPBITUS (TpaHIIEU, OKOIMbI, MEPEKPHIThIC IIEIH).
[TpaBuiia 3aHaTHA yOEXKUILA.

Pasoen 6. Oxazanue nepsoti nomowu

Oxa3aHue nepBoi MOMOIIY NPHU 0KOrax, paHEHUSIX, 3apaxeHusX. [[poBeaeHrne yacTHIHON
CaHMTapHON 0OPaOOTKM KOXHBIX TMOKPOBOB YeNIOBEKa IPU BBIXOAE M3 30H PaJUOAKTUBHOTIO,
XUMHYECKOT0 U OMOJIOrMYECKOT0 3apayKeHus (3arps3HEHUsI), U3 30H M0XKapOB.

Paszoen 7. Jluxsudayus nociedcmauti ype3guluatiHol cumyayuu

ABapuiiHo-cniacaTtenbHble paboThl. DKCTpEHHAs BaKyallus U3 ayiuTopuu (J1abopaTopun)
B YCJIOBUAX MOXapa, paJnaliOHHOI0, XUMUYECKOT0, OMOJIOTHUECKOTO 3arps3HeHUs] TEPPUTOPUN
C HCTIOJIb30BaHUEM IpocTerux cpeAcTB 3anuThl («Dennkey, ['I3K, nporusoraza I'T1-7 ¢ AI1I-

3).

4. O0bem y4eOHOH TUCHHUILINHBI:

O0BeM JUCHUIIINHEI
Bup y4yeoHoii padoThI Axan. | Acip.
3E
q q
OO0masi Tpy10eMKOCTh 1M CHUILIHHbI 1 36 27
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSL: 0,44 16 12
Jlexun 0,44 16 12
CamocrosiTejibHasi paboTa 0,56 20 15
KoHTakTHas camocTosiTellbHast paboTa 0,2 0,15
0,56
CamocTosiTenbHOE U3YUECHHE Pa3/IeNIOB AUCIUILIMHBI 19,8 14,85
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Bua uTOroBOro KOHTpOJIs: ‘ 3auer

AHHOTanuA padoyeil NPOrpaMMbl JUCHHUILJIMHBI
«IlepeBo HAYYHO-TeXHHUYECKOH JTUTEPATYPHI»

1. Heab TUCHUMIMHBI — MPUOOPETEHUE O0YJAOITUMUCS OOITeH, KOMMYHUKATUBHON U
npodeCCHOHATBPHON KOMIIETCHIIMH, YPOBEHb KOTOPBIX Ha OTIEIBHBIX JTamax s3bIKOBOM
HOJArOTOBKH MO3BOJISIET BBINOJHATH Pa3iIMyHbIE BHJBI MPO(ECCHOHATBLHO OPUEHTUPOBAHHOIO
M€pEBO/Ia B MPOU3BOJICTBEHHON U HAYYHOM JAEATEIBHOCTH.

2. B pe3yabTraTe u3ydyeHUsl JUCHHUILIUHBI 00yYAIOIIUIICA T0JIKEH:

Obnadamye CleAyIOMUMI KOMIIETCHIUSAMU ¥ WHAUKATOPAMH UX TOCTH)KCHUS .

VK-4.1; YK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.9

3uams:

— OCHOBHBI€ CIIOCOOBI JOCTHKEHHSI SKBUBAJIEHTHOCTH B IIEPEBOJE;

— OCHOBHbBIE IIPUEMBI I1IEPEBOJIA;

— SI3IKOBYIO HOPMY U OCHOBHBIE (DYHKIIMHU 53bIKA KaK CUCTEMBI;

— J0CTaTOYHOE JUIsl BBIIIOJIHEHUS I[E€pPeBOJA KOJIMYECTBO JIEKCUYECKUX EIUHUII,
(bpazeosoru3MoB, B TOM YHUCJIE COLUAIBHBIX TEPMUHOB U JJMHIBOCTPAHOBEIUECKUX pealuii;

ymemy:

— IIPUMEHATH OCHOBHBIE ITPUEMBI IIEPEBOA;

— OCYUIECTBJIATb IUCHbMEHHBIH TMEpEeBO] C COOJIOJEHHUEM HOPM JIEKCHUYECKOM
9KBHUBAJIEHTHOCTH, COOJIIOIEHUEM IPaMMaTUYECKUX, CHHTAKCUUECKUX U CTUIIMCTUYECKUX HOPM;

— 0(hopMIIATH TEKCT NEPEBO/IA B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYLIECTBIATh IEPEBOJ € COONIOJEHUEM HOPM JIEKCUYECKOM SKBUBAJIEHTHOCTH,
coOII0ICHEM I'PaMMaTHYECKUX, CUHTAKCUYECKUX M CTUIMCTUYECKUX HOPM TEKCTa MepeBo/ia U
TEMIIOPAJIbHBIX XapPAKTEPUCTUK UCXOAHOIO TEKCTA;

enademn.:

— METOAMKOW MpeanepeBOIYECKOro aHalu3a TEKCTa, CIOCOOCTBYIOIEH TOYHOMY
BOCTIPUATHIO HCXOJJHOTO BBICKA3bIBAHUS;

— METOJIMKOHM MOATOTOBKM K BBINOJIHEHHMIO NEPEBOJA, BKJIIOYas MOUCK HMH(pOpMAlMU B
CIIPaBOYHOM, CIICLIUAJIbHOM JINTEPAType U KOMITBIOTEPHBIX CETSX;

— OCHOBaMH CHCTEMBI COKPAILIEHHOH NepEBOIYECKOM 3aMCH ITPH BBIITOJIHEHUH TIEPEBOA;

— OCHOBHOW MHOS3BIYHOM TEPMUHOJIOTHEN CIIENATIbHOCTH;

— OCHOBaMH pedepupoBaHus U aHHOTHPOBAHUS JINTEPATYPHI 110 CIIEHUATIBHOCTH.

3. Kparkoe cogep:kanue TUCHHUIINHBI

Pa3nea 1. OcHoBHbBIE JTeKCHMYeCKHe U CTHJIMCTHYECKHEe 3aKOHOMEPHOCTH IepeBoja
HAYYHO-TEXHUYECKOM JINTepaTyphbl

1.1 Jlexcuyeckue 3aKOHOMEPHOCTH HAYYHO-TEXHUUYECKOTO nepeBoia. CMbICIOBOM aHAIN3
HaY4YHO-TEXHMYECKOI'0 TeKCTa M ero cermeHrtanus. CTHIMCTHYECKME OCOOEHHOCTH Hay4yHO-
TEXHUUYECKUX TeKCTOB. [Ipeosionienne Tpy1HOCTEM!, CBSI3aHHBIX C PACXO0KIEHHUEM CUHTaAKCUYECKUX
CTPYKTYp HHOCTPAaHHOI'O U PYCCKOTO TEXHUYECKHUX TEKCTOB.

1.2 CpaBHeHue TOpsiAKa CIIOB B aHTIIMICKOM M PYCCKOM IpeuIokeHusX. [lepeBo ciios,
yYCTAHOBJICHHE 3Ha4YeHHs cioBa. [lepeBoa cBOOOAHBIX M (Pa3eoIOTMUECKUX CIOBOCOYETAHUI.
[TepeBo/] 3ar010BKOB TEKCTOB U CTaTel

1.3 Cokparenusi. OcobeHHOCTH uX nepeBoja. Pa3BuTre HaBBIKOB MepeBojia Ha MpUMepe
TEKCTOB MO TeMe «XuMudecKkas jadoparopus» «V3MepeHust B XUMHU.

1.4. Jlexcuueckue TpaHCPOpPMALMU TPU TEPEBOAE TEKCTOB MO TEMAaTUKE XHMHUHU H
XUMHYECKON TEXHOJIOTHH.

Pasnen 2. OcHOBHBIe TPAMMATH4YECKHE 0COOEHHOCTH NepeBo/a.

2.1. OcobenHoCTH MepeBoia npeuiokeHnii Bo Bpemenax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mpuMepe mnepeBOAa TEKCTOB IO TEMAaTHKE XHMHUYECKOH TEXHOJIOTHH
IlepeBoa MprUIaTOYHBIX NPEIIOKEHHM.
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2.2. MeTo/ibl 1 TIpHEMBI TIEpEBOia CTPAIaTEIbHOIO 3aJI0Ta Ha IPUMEpPE NEPEeBOia TEKCTOB
no Teme "TexHonoruu Oymymiero”.

2.3. Tunsl yCIOBHBIX NMPEAJIOKEHUMN, MMpaBUiia 1 OCOOCHHOCTH UX mepeBoja. IlpakTuka
IepeBOoJia YCIOBHBIX MPEAJIOKEHUH Ha MpUMEpax TEKCTOB IO Pa3IMYHBIM pa3/ieiaM XUMHUH U
XUMHYECKON TEXHOJIOTUH.

2.4. MopasibHBIE TTIaroJibl U OCOOCHHOCTH WX TEpPEBO/Ia Ha MPUMEpPE MEePEBO/Ia TEKCTOB
«Texnonorusy, «IIpomblliuieHHOE 000PYIOBaHHE)

Pa3nea 3. OcoGeHHOCTH NepeBoa NpelJIoKeHHI ¢ HeJIMYHBIMHM (POPMaMHU IJ1aroJia

3.1 NudunantHuB (HeonpeaeneHHas ¢popma riarosa). Porbs nHUHUTHBA B IPEIJIOKEHUN 1
BApUAHTHI IIEpEBOJIa HA pycCKul sA3bIK. [IpuyacTus u repynuii. BapuaHTel iepeBoja Ha pyCCKUn
A3BIK.

3.2 Wudunutuabie o060poTel. OOoporT pononHenue ¢ wuHpuHUTHBOM. OOOpOT
nojsexaniee ¢ MHGUHUTUBOM. Pa3nnuHbie BapraHThI IepeBO/aA.

3.3 IlepeBoa mpUYacCTHBIX 0OOPOTOB. AOCOMIOTHBINA MPUYACTHBIA OOOPOT M BapUAHTHI
nepeBojia. Pa3BuTie HaBBIKOB MepeBojia B chepe XUMUU U XUMUYECKON TEXHOJIOTHH.

Paznen 4. Ocob6ennocTu pepepaTHBHOIO NEePeBOAA

4.1. Aaroput™ npeanepeBoaueckoil paboTsl ¢ HAYyYHO-TEXHHUECKUM TEKCTOM 110 XUMHUKO-
TEXHOJIOTUYECKOI TeMaTHKe.

4.2. Anroput™ coctaBiieHus pedepara MO XUMHUKO-TEXHOJOTHYECKOW TeMaThKe
(aHHOTALIMHM)

4.3. Anroputm paboThl MO pedepaTUBHOMY MEPEBOAY MO XUMHUKO-TEXHOJIOTUYECKOM
TEMAaTHUKe.

4. O0beM y4eOHOH JUCHUIIIMHBI

Cemectp
Bcero 5 ;
Bun yae6HO# paboThI ceMecATp CeMeZTp
3E Akag. 4. 3E Ka. 3E Ka
q, T,
O6mas TpyAoeMKOCTS 4.0 1440 | 20 | 720 | 20 | 720
JACLIUIUTUHBI
KonrakTHas pa6ora — 18 64.4 0.9 32.0 0.9 320
ayIUTOPHbIE 3aHATHA:
[Tpaktuueckue 3ansatus (I113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocroniTesibHasi padoTa 2,2 80,0 1,1 40,0 1,1 40,0
K;);()Ta;maﬂ CaMOCTOSITEIbHAS 0.4 0.2 0.2
T
Ié 2,2 11 11
aMOCTOSITENIbHOE U3yUEHUE 796 39,8 398
pa3aenoB JUCIUTUIAHBI
Bupa uroroBoro KoOHTpoJIs: 3auer 3auer
Cemectp
Bcero 5 S
Bun yae6HO# paboTh CeMeCATp ceMecATp
3E Actp.u. | 3E ZTp ' 3E f{Tp'
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OO6m1ast Tpy10€MKOCTh

4 108 2 54,0 2 54

JIIACIATUINHBI
KonTakTHas padora — 18 48.3 0.9 24 0.9 24
ay/INTOPHbIE 3aHATHS:
[Mpaktuueckue 3ansatus (I13) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHasi padoTa 2,2 60,0 1,1 30,0 1,1 30,0
KoHTakTHasg caMocTOATENbHASA 0.3 0.15 0.15
paborta
C 2,2 1,1 1,1

aAMOCTOSTEIIbHOC U3YUCHHE 59,7 29.85 29,85
pa3aenoB JUCHUIUIAHBI
Buj UTOroBOro KOHTPOJIS: 3ayer 3aver
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6. TPEBOBAHMUA K YCJIOBUAM PEAJIM3AIIUU ITPOI'PAMMbI BAKAJIABPHUATA

6.1 O6mecucremubie TpedoBanus k peanuzanuun QOOII 6akanaBpuara

VYHHUBEpPCUTET pacmojaraeT Ha MpaBe COOCTBEHHOCTH WM WHOM 3aKOHHOM OCHOBAaHUU
MaTepHaIbHO-TEXHUUECKUM OOecrieueHueM 00pa30oBaTeIbHON JESITEeIbHOCTH (IIOMEUICHUAMHU U
obopynoBanuem) s peanuzanuu OOII 6GakanaBpuara.

Kaxnplii oOydarouuiics B TedeHHWE BCEro IepuoAa oOydeHus oOecreuuBaeTcs
UH/IMBUIYAIIbHBIM ~ HEOTPAaHMYEHHBIM  JOCTYIIOM K  JJIGKTPOHHOW  HMH(OPMAIMOHHO-
00pa30oBaTeNIbHON Cpelie YHUBEPCUTETa. DJIEKTPOHHAs MH(POpMamoHHO-00pa30oBaTesibHas cpesa
o0ecreynBaeT BO3MOXKHOCTH JIOCTYyNa OOYYaromerocss u3 00l TOYKH, B KOTOPOH MMeeTcs
JOCTYIl K MH(OPMAIMOHHO-TEIEKOMMYHUKALIUOHHON ceTH «VHTepHeT», KaKk Ha TeppUTOPHU
YHHUBEPCHUTETA, TaK 1 BHE €€.

OneKkTpoHHas MH()OPMAIMOHHO-00pa30BaTelIbHAs Cpe/la YHUBEPCUTETa 00eCIeUNBaET:

— JOCTYNl K Y4eOHBIM IUIaHaM, pabo4YuM TMporpaMMaM JUCHMIUIMH (MOXyJei), NpakTHK,
JJIEKTPOHHBIM Y4€OHBIM M3JIaHHUSIM U JIEKTPOHHBIM 00pa30BaTEeNIbHBIM PecypcaM, YKa3aHHbIM B
paboymx MmporpaMMax JIUCHUIUIMH (MOJyJiel), PaKTHK;

— (hopMupoBaHHEe IEKTPOHHOTO MOPTHOINO 00YUaOLIErocs, B TOM YUCIIe COXPaHEHUE ero padboT
Y OLIEHOK 32 3T paboThl;

— (uxcanuio xoma 00pazoBaTEIBLHOIO MPOLECCa, PE3yJIbTaTOB MPOMEXKYTOUHONW aTTeCTallud U
pesyabsTaToB ocBoeHus OOII 6akanaBpuara;

— NpoBeleHHe YYEOHBIX 3aHATHUN, MPOLEAYP OLEHKH pe3yJbTaToB OOyUYEHMs, peaau3alius
KOTOPBIX MpPEIyCMOTpPEHa C TPUMEHEHHEM DJEKTPOHHOTO OOYYeHHs, JAUCTAaHIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTUH;

— B3aUMOJICHCTBUE MEXK/Ty YIaCTHHKaMH 00pa30BaTEIbHOTO MPOIecca, B TOM YHCIIE CHHXPOHHOE
U (WIM) aCHHXPOHHOE B3aUMOJIeHCTBUS OCPEICTBOM ceTu «VHTepHeT».

OYHKIMOHUPOBAHUE  3JIEKTPOHHOW  MH(POPMAIMOHHO-00PAa30BAaTEIbHOW  Cpelbl
o0ecrneynBaeTcsi COOTBETCTBYIOIIMMHU  CPEJACTBAMU  HMH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH W KBamu@uKanueld pabOTHUKOB, €€ WCHOJB3YIOUMX M TOAJEPKUBAIOIINX.
DYHKIMOHUPOBAHUE 3JEKTPOHHOM HMH(OPMAIIMOHHO-00pa30BaTEIbHOW CPebl COOTBETCTBYET
3aKoHOAarenbCTBy Poccuiickon denepamnun.

6.2 TpeOoBaHus K MaTepHAJIBLHO-TEXHMYECKOMY O0ecrnedeHH 0

MarepuanbHo-TeXHHUECKass 0a3a  yHHBEpPCHUTETa  COOTBETCTBYET  JI€HCTBYIOIIHUM
NPOTHBONOXKAPHBIM TpaBWJIAaM W HOpMaM U 00ecneunBaeT NPOBEJACHUE BCEX BHUJIOB
JUCUMIUIMHAPHOM W MEXAUCUUIUIMHAPHOW  MOATOTOBKM, MPAaKTHUYECKOH M Hay4HO-
MCCJIEIOBATEIBCKOM paboThl 00yJaroMUXCsl, MPEAYCMOTPEHHBIX YUEOHBIM IJIAHOM.

IlepeueHp MaTepHaIbHO-TEXHUYECKOIO OOECIEUEHUs BKIJIIOYAET: JIGKLIMOHHBIE YueOHbIE
ayautopun  (00Opy/ZOBaHHBIE BHJICONPOCKIMOHHBIM O0OpYIOBaHMEM ISl MPE3CHTAIHH,
CpeACTBaMU 3BYKOBOCIIPOU3BEICHHUS, SKPAHOM, U UMEIOIIINE BbIX0]1 B IHTEpHET), MOMeIIeHus 115
MPOBEJCHUS CEMUHAPCKUX M MPaKTHUYECKUX 3aHiATHH (00opynoBaHHbIE Y4eOHOU MeOenblo),
6ubnuoteky (uMmeromyro padoune KOMIBIOTEpHBIE MecTa Uil O0ydaroIluXcs MO MporpaMme
OakanmaBpraTa, OCHAIIEHHBIE KOMITBIOTEpPAMHU C JIOCTYIIOM K 0a3aM IaHHBIX W BBIXOJOM B
WutepHer), nmabopaTopuH, OCHAIIEHHBIE COBPEMEHHBIM OOOpYIOBAHHWEM JUIsl BBIIOJIHEHUS
HAYYHO-HMCCIIEJIOBATEIbCKONH  Pa0OThI, KOMIBIOTEPHBIE  Kiacchl. [lpwm  HMCmomb30BaHHUU
AIIEKTPOHHBIX H3JIaHUH YHHUBEPCUTET oOOecleynBaeT KaxJIoro oOydarolerocs BO BpeMs
CaMOCTOSITENIFHOW TMOJITOTOBKH pab0odYWM MECTOM B KOMITBIOTEPHOM KIJIACCe C BBIXOJIOM B
WHTEpHET B COOTBETCTBUH C TPYIOEMKOCThIO U3YyYaeMBIX JUCIUILINH.

[Tomemienust mpencTaBisioT co0o0il ydeOHble ayAMTOPUM JUIsl TPOBEACHHS Y4eOHBIX
3aHATUH, TPEIYCMOTPEHHBIX IporpaMMoi OakanaBpuara, OCHAILIEHHble OOOpYIOBAaHUEM U
TEXHUYECKHMHU CPEACTBAMHU OOYYEHHS, COCTaB KOTOPHIX OMpEAesieTcs B pab0vnux mporpaMmmax
TUCITUTLIAH (MOIYJeH).

MartepuanbHo-TexHuueckoe ooecriedyenrie OOII 6akanaBpraTa BKIIOYAET:

16



6.2.1 Obopyoosanue, neobdxooumoe 6 006pazoeamenvbHOM npoyecce

Kadenpa mpoMBIIIIEHHONH SKOJIOTUM pPACHOaracT KOMIIBIOTEpPHBIM KiaccoM Ha 20
MocaJIouHbIX MecT (aya. 513), maThi0 HAYYHO-y4eOHBIMU JTA00OPATOPUSIMH.

Ilapk 06opyoosanust 015 MOHUMOPUH2A COCMOIHUSL OKPYHCAIOWeEl CPeObl:

nonometp-pH Metp Dkorect - 2 mit; aBTocemiep (uekep pH); nHdppakpacHblii aHAIH3ATOP
HedTenpoaykroB, xupoB, IIAB KH-2M; razoananuzatop mnepenocHoi «Komera-4»; ¢o-
tokoiopumerp KOK-2; poromerp KOK-3; nonomerp; komriekr cnekrpomerpa UK-dypoe; yc-
TAHOBKHU >KUJKOCTHOM 3KCTpakUuu opranmdeckux coenuHenuil; Oxorect BIIK-2000, cnektpo-
METp aTOMHO-2/ICOPOIIMOHHBIH.

Obopyodosanue 015 cunmesa u NOO20MOBKU 00PA3YO8 MAMEPUATO8:

BECHl JJIEKTPOHHBbIE TeXxHHYeckne W aHamutudeckue GR-200 - 2 mr, Wqgas 220/C/2..
AR5120 , u np.; Becol nabopatopubie. Texuuueckue (Ek600i); yabTpasBykoBas BaHHA; TUIJIH
KopyHz10BbIe 00beMoM 10 - 500 mur; Turau mamoTtHbie oobemoM 500 - 1000 mur; XuMUYecKas
nocyna ¢gapdopoBasi; XUMUYECKas MOCyJa CTEKJISTHHAS, BBITSHKHBIC IIKA(QBl; BUOPOCTOIBI; CY-
MIWIbHBIC KA(BI - 3 mT., akBagucTUIATOp/[2-10

Ilpubopvl u obopyodosanue 011 UCCIeO08AHUU, CEAZAHHBIX C MBEEPOLIMU OMX00AMU
npouU3B00CMa:

MEIIaJIKu MarHuTHbIe ¢ HarpeBoM u 0e3 (MSH-300, I[13-8100 u ap); neub BakyyMmHasi;
npecc pyunoit runpasimuueckuit [TPT" 400; npecc dopma; uentpudyru OIIH-8 u I1-3-418; ycra-
HOBKa CHHTE3a KOAaryJsHTOB M3 OTXOJOB; YCTaHOBKa IHPOJIU3a OTXOJIOB; MeUu My(eabHbIe C
3JICKTPOHATPEBOM - 2 IT; MUKpOCKOI ¢ ¢oToHacaakou X 100.

Tlpubopvl u 06opyoosanue 051 NPOBEOeHUsI NPOYECCO8 OYUCMKU B00bL U 2A308.

CTEeHJI OTCTOMHUK TOHKOCIOWHBIH; cTeH ] uoTauuu (3MeKTpodroTaluy U HamopHOU
¢urorarun), GUIBTPAMOHHBIA cTeHN, TabopaTtopHblil (uokymstop Velp-4, ycraHoBka cuHTe3a
ANEKTPOXUMHUUYECKUX OKUCIHUTENEH; yCTaHOBKa 030HUpoBaHus AM-1; ycraHoBKka ynpTpaduose-
TOBOr0 00€33apaXMBaHMsI U OYUCTKU BOJbI; CTEHJ OYUCTKHU BO3yXa OT OPraHUYECKUX COEMHE-
HUH; YCTaHOBKA 3JIEKTPOKOATYIISIIINK; CTEH]T COPOIIMOHHON OUMCTKU BOJIbI; CTEH OYUCTKU BOIBI
ot [IAB.

6.2.2 Yueono-naznaonwie nocoousn:

KoMI1eKxThI mi1akaToB K JIEKIMOHHBIM KypcaM; KOMIIbIOTEPHbIE TPOrPaMMBbI IO 00yUEHHUIO
pacueTam IJIaTeKel 3a HETaTUBHOE BO3JEHCTBUE HA OKPYXKAIOIIYIO IIPUPOJHYIO CPENY, PACUETY
JOITYCTHUMBIX BBIOPOCOB U COPOCOB.

6.2.3 Komnsromepoi, UHPOPMAUUOHHO-MEIEKOMMYHUKAUUOHHbLE cemu,
annapamuo-npozpammHsle u ayouo8usyaibHvle cpeocmea:

IlepcoHanbHble KOMIBIOTEPBI, YKOMILIEKTOBaHHbIE mpourpeBarensimu CD u DVD,
OpPUHTEpAMH U TMPOTPaMMHBIMHM  CPEACTBAMM; IPOEKTOPBI; HSKpaHbl; ayJUTOPUU  CO
CTAllMOHAPHBIMHU KOMILIEKCAMH OTOOpaxKeHHs1 MH(OPMAIMH C JIF0OOT0 3JIEKTPOHHOTO HOCUTEIS;
WEB-kameps1; nndpoBoii poToanmnapar; KONUpoBalIbHbBIE aNIapaThl; JIOKaJIbHAs CETh C BHIXOJA0M
B lHTEpHeT.

6.2.4 Ileuamnvle u 3n1ekmponnvle 0dpazosamevhvle U UHPOPMAYUOHHbBLE PECYPCHL:

NHpopMalMoOHHO-METOIMYECKHE MaTepuanbl: ydyeOHble MOcoOus MO JTUCHMILIMHAM
BapHaTUBHOW YacTH IMPOrPAMMBbI; METOAMYECKHUE PEKOMEHJALNU K MPAKTUYECKUM 3aHSATHUSM;
pa3gaTovyHbI MaTepuan K JEKIMOHHBIM KypcaMm; HHXEHEPHO-DKOJIOTHYECKHE CIIPaBOYHBIC
W3JIaHUS; JIEKTPOHHBIE MPE3EHTAUH K pa3/iesaM JIEKIIMOHHBIX KYypPCOB.

VYHuBepcuter obecrieueH HEOOXOAMMBIM KOMIUIEKTOM JIUIIEH3HOHHOTO MPOrpPaMMHOIO
oOecniedyeHus (cocTaB onpeAensercs B paboynx mporpaMMax JTUCHUIUIMH (MOYJIei) U MOIeKUT
€XKEroHOMY OOHOBIICHHIO.

OO6yuatomumcst obecriedeH J0CTyn (yAaJICHHBIA JOCTYI), B TOM YHCJIE€ B Cllydae
OPUMEHEHHS DJIEKTPOHHOTO OOyuYeHUs, IAMCTAHIIMOHHBIX OOpa30BaTEeNbHBIX TEXHOJOTHH, K
COBpPEMEHHBIM Ppo(hecCHOHATBHBIM 0a3aM JaHHBIX U THPOPMAITMOHHBIM CIIPABOYHBIM CHCTEMAM,
COCTaB KOTOPBIX ONpefenseTcs B pabodyux Mporpammax AMCLUUIUIMH (MOZIYJeH) M HOJICKHT
€XeroIHoMy OOHOBJICHHIO.
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[Tomemenust yIsi cCaMOCTOATENBEHON PabOThl O0YYaIOMIUXCsl OCHAIICHBI KOMITBIOTEPHOM
TEXHUKOM C BO3MOYKHOCTBIO TMOJAKIIOYCHUS K ceTH «VIHTepHeT» M o0ecreyeHbl JOCTYNOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

VYHuBepcurer obecredeH HEOOXOAMMBIM KOMIUICKTOM JIUIICH3HOHHOTO U CBOOOAHO
pacIpoCTpaHsIeMOro PorpaMMHOI0 00eCIieueHus], B TOM YHCIIE€ OT€YECTBEHHOIO IPOU3BO/ICTBA
(coctaB ompenensercs B pabounx MporpamMmax AUCHUILTIH (MOIYJIEH) U MOATICKUT OOHOBICHUIO
IpU HEOOXOIUMOCTH ).

[Tpu ucnonb30BaHWU B 00PA30BATEIBHOM MPOLIECCE MEYATHBIX W3JaHUN, B YHUBEPCHUTETE
chopmMHpoBaH OUOINOTEUHBIH (POH, YKOMIJICKTOBAHHBIN IIEYaTHBIMU U3JaHUAMU U3 pacueTa He
MmeHee 0,25 sk3eMIuIsipa KakJoro U3 M3JaHHM, yKa3aHHBIX B padouMx mporpammax AUCUUIUIMH
(Monyinelt), mporpaMmax HpPaKTHUK, HA OJHOTO OOydYaroUlerocs W3 4YMcIia JIHL, OJAHOBPEMEHHO
OCBaMBAIOIIMX COOTBETCTBYIOLIYIO JUCHUIUIMHY (MOIYJb), HMPOXOISALIMX COOTBETCTBYIOLIYIO
IPAKTUKY.

OOyuarommumMest obecriedeH noctyn (yOaleHHBIH JOCTYI), B TOM 4YHCIE B clydae
IPUMEHEHHs 3JIEKTPOHHOIO OOydYeHHs, IUCTAHIMOHHBIX OOpa30BaTENbHBIX TEXHOJIOTUH, K
COBPEMEHHBIM MPO(ECCHOHATBHBIM 0a3aM JTaHHBIX U HH(POPMAITHOHHBIM CITPABOYHBIM CHCTEMAaM,
COCTaB KOTOPBIX OHIpefensercd B pabouyux MporpamMmax AUCHUIUIMH (MOAYyJeH) M MOIJICKUT
O0OHOBJIICHHUIO (TPY HEOOXOAUMOCTH).

OOyuaromyecs: U3 4nciia HHBAJIUAOB U JIUIL C OFPaHUYEHHBIMH BO3MOKHOCTSIMU 3/10pPOBbSI
o0ecrieynBarOTCs NMEYaTHHIMU | (MJTH) SJIEKTPOHHBIMU 00pa30BaTeIbHBIME pecypcamu B hopMmax,
a/IalITUPOBAHHBIX K OFPAaHUYEHUSIM UX 3/10POBbSL.

Jns peanu3anuyd OCHOBHOM 00pa30BaTeNbHOW MNPOTPaMMbI TOATOTOBKK OakalaBpOB
UCTIONB3YIOTCS (QOHABl Y4eOHOH, y4eOHO-METOAMUYECKOW, Hay4HOH, MepuoJu4ecKoil HayyHO-
TEXHUYEeCKOH  Jureparypsl  MHbopmammonno-6ubnanoreunoro mentpa (MBL) PXTY
uM. JI.11. MenzeneeBa u xadeap, yuacTBYIOLMX B pealn3alui POrPaMMBI.

Nudpopmannonno-oudmuoreunsnii nentp PXTY um. JI. U. MenaeneeBa oOecrieunBaet
UHQOPMALIMOHHYIO  MOJJEPXKKY  pealu3allid  MpOrpaMMbl, COAEHUCTBYET  IOATOTOBKE
BBICOKOKBAIM()UITUPOBAHHBIX CHEIIMAINCTOB, COBEPIICHCTBOBAHUIO YUEOHOTO IpOIIecca, HAyqdHO-
UCCIIEI0BATEIbCKON paboThl, CHOCOOCTBYET Pa3BUTHUIO PO ECCHOHATLHON KYIbTYphI OyayIero
CHEeIUAINCTA.

WBL] yHuBepcurera obecreunBaeT OOYyYarOIIMXCsl OCHOBHOW ydeOHOHM, yueOHO-
METOJMYECKOM W HAyYHOW JIMTEepaTypoil, HEOOXOAUMOU I peadu3alud U KadyeCTBEHHOTO
OCBOCHMS 00ydaroIIMMHUCS 10 IporpaMMe OakajgaBpuaTa oOpa3oBaTENbHOrO Mpoliecca Mo BCeM
JUcHUIUInHaM, npaktukam u ['MA ocHOBHOI 00pa3oBaTenbHOM MPOrpaMMbl MOATOTOBKU
0akanaBpoOB.

O6mmit 06bem MHOTOOTpacaeBoro ¢houaa MBIl va 01.01.2022 coctasnsier 1 719 785 ax3.

@®oHx y4yeOHOW M yueOHO-METOIWYECKOH JHUTepaTypbl YKOMIUIEKTOBaH IeYaTHBIMU
U3JIaHUSIMU U3 pacdyeTa He MeHee 50 AK3eMIUIIPOB Ka)XA0ro U3 U3JIaHUN OCHOBHOM JIMTEpaTyphl,
NEePeYUCICeHHON B pabouux mporpaMmax IUCHMIUIMH (MOIyJel), MpakTUK, U He MeHee 25
HK3EMIUISIPOB JIOMOJIHUTEIBHOM JIuTepaTyphl Ha 100 oOyuaromuxcsi.

@®oHA JONOJHUTENBHOM JMUTEpaTyphl BKJIIOYAET IOMHMO Y4eOHOW JIMTepaTypbl
obunManbHble, CHpPaBOYHO-OMOIMOTpadUUecKue, CHeIHATM3UPOBAHHBIE OTEYECTBEHHBIE U
3apyOekHbIe IepHOINYECKIEe U HH(POPMAIIMOHHbIE N3TaHHSL.

NudopmaninoHHO-OMOIMOTEYHBI LEHTp O0ECleuynuBaeT CaMOCTOSATENbHYI0 pPaldoTy
00y4aroImuXxcsi B YUTAIBHBIX 3aJ1aX, IPEAOCTABIIAS IUPOKUI BHIOOP JIUTEPATYPHI 110 AKTYaIbHBIM
HalpaBJIEHUSIM, a TakKe O0OecrneynBaeT JOCTYHn K MpodeccHOHaNIbHBIM 0a3aM JIaHHBIX,
UH(POPMALIMOHHBIM, CIIPABOYHBIM M TOMCKOBBIM CHCTEMaM.

Kaxnpiit oOyuatomuiicss obecrieueH cBOOOJHBIM JTOCTYIIOM U3 JIFO0OM TOUKH, B KOTOPOU
UMeeTcs I0CTYI K ceTu HTepHeT, K 31eKTpoHH0-010anoTeuHoi cucrteme (ObC) YHuBepcurera,
KOTOpasi COJEPXKUT pa3juyHble M3JaHUs 10 OCHOBHBIM H3Y4YaeMbIM JUCLHMIUIUHAM U
chopMHpOBaHa MO COIJIACOBAaHUIO C MpaBooOJAfaTeIsIMU y4eOHOM M yd4eOHO-MEeTOAMUYECKON
JUTEPATYypPHI.
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ITOJIHOI'O n OIICPaTUBHOI'O

CIIPaBOYHO-OMOMMOrpaduieckoro  u

uHpopMannoHHOro obcimyxuBanus B MBIl peann3oBaHa TEXHOIOTHUS 3JIEKTPOHHOU TOCTaBKU

JOKYMCHTOB.

DJIeKTPOHHBbIe HHGOPMALIMOHHBIE PeCyPChl, HCIOJIb3yeMble B Mpoiecce 00y4eHust

PexBu3UTHI 10T0BOpa
(HoMep, 1aTa 3aKJIK0YEHHs], CPOK

XapakTepucTHKA

DJIeKTPOHHBIH N - 0MO0JIMOTEeYHOr0 (POHIA, JOCTYN K
Ne ecypc ACHCTBUS), CCHLIKA HA CAHT KOTOPOMY NpeaoCTaBJIsieTcs
peeyp 9BC, cymma norosopa, poMy 1ip
" J0TOBOPOM
KOJIMYECTBO KJII04Yel
DNeKTPOHHO- [IpuHamIe:KHOCTH — CTOPOHHSS Komnekuuu: «Xumus» - u31-Ba
onbanoreuyHast PexBusutsl norosopa — OO0 HOT, «XUMHUSI» - U3I-Ba
cucrema (3bC) «M3narenscTBO «JIaHb» JlaGoparopusi 3HaHUH, «XUMUI» -
«JIAHb» Horosop ot 26.09.2020 U3I-Ba «JIAHbY, «XUMUI»-
Ne 33.03-P-3.1-2173/2020 KHUTY (Kazanckwmi
HallMOHAJILHBINA
Cymma norosopa — 747 661-28 UCCIICIOBATEIILCKUN

C 26.09.2020 no 25.09.2021

Jorosop ot 26.09.2021
Ne33.03-P-3.1-3824/2021

C 26.09.2021 no 25.09.2022

Ccruika Ha caiit ObC —
http://e.lanbook.com

KommuecTBo kirouelt — 1ocTyn
JUISL 3aperUCTPUPOBAHHBIX
noJip3oBarelie PXTY ¢ moboro
KOMIIBIOTEPA.

VY naneHHslid 10CTyN NOCe
MePCOHATBHON PETUCTPAIIUU HA
caiite OBC.

TEXHOJOTHYECKU  YHUBEPCUTET),
«XuMus - U31-Ba
OU3MATIIUTY, «Uudopmatuka»

- HU3I-Ba «JIAHDbY,
«Muadopmarrka»-HanmoHanbHBIH
OTKpBITHIH YHuBepcurer
«AHTYHUT», «MHx)eHepHO-
TEXHUYECKHE HAyKW» - U3/-Ba
«JIAHb», «Teopernueckas
MexaHuka» - wu3g-Ba  «JIAHDby,
DKOHOMMKA U MEHEJKMEHT» - U3/1-
Ba JlamkoB um K., a Takxke
OT/EJIbHBIE W3JaHus B

COOTBETCTBHHU C HOFOBOPOM.

[IpuHagIexHOCTh — CTOPOHHSS
PexBusute morosopa — OO0
«M3parenbcTBO «JIaHb»
Jorosop ot 26.09.2021

Ne 33.03-P-3.1-3824/2021

Cymma norosopa — 498445-10
C 26.09.2021 no 25.09.2022

Ccruika Ha caiit 9bC —
http://e.lanbook.com

KomnuecTBo kimrouelt — 1ocTyn
JUISL 3apEruCTPUPOBAHHBIX

Komneknuu: «Xumus» - u31-Ba
HOT, «X MU - H311-Ba
JlaGoparopusi 3HaHUH, «XUMUI» -
KHUTY (Ka3zanckuit
HaIlMOHaJILHBIN
HUCCIIEI0BATEIbCKUN

TEXHOJOTUYECKU  YHUBEPCHUTET),
«XUMHAS - u3J-Ba
OU3MATIIUT», «MudpopmaTukar
- HanwmonanbHbiii  OTKpBITHINA
YHuBepcurer «HTYHUT»,
OKOHOMMKA U MEHEJKMEHT» - U3]1-
Ba JlamkoB u K., a Ttaxxe
OTJIEJIbHBIE W3IAHUS U3 KOJUIEKIIN
OpYTHUX U3/1aTENbCTB B
COOTBETCTBUU C J[OroBOpOM.
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noas3oBareneid PXTY ¢ moboro
KOMIThIOTEpA.

Y naneHHslid 10CTyN NOCHE
MePCOHAIBHOW PETHCTPAIlUN Ha
caiite OBC.

[IpuHaIeKHOCTD — CTOPOHHSAA
PexBusutsl norosopa — OO0
«3nmarennpcTBO «JIaHb)
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

Cymma norosopa — 283744-98
C 26.09.2021 o 25.09.2022

Ccruika Ha caiit ObC —
http://e.lanbook.com

KommuecTBo kiroue — 10CcTyn
JUISL 3aperUCTPUPOBAHHBIX
nosib3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

VY naneHHslid 10CTyN NOCHE
MIePCOHANTBHON PETUCTPALIUU HA
carite OBbC.

«Xumusa» - wu3na-Ba  «JIAHby,
«Muadopmaruka - A311-Ba
«JIAHb», «HxKeHepHO-
TEeXHUYECKHWE HAyKW» - W3J-Ba
«JIAHby, «Teopernueckas
MexaHuka» - wu3g-Ba  «JIAHDby,

«Pusuka» - wm3n-sa «JIAHb», a
TaKKe€ OTHENbHBIE M3JaHUA W3
JPYrUX KOJUIEKIMH W3/1aTeIbCTBa
«JIAHb» B  COOTBETCTBHH C
JloroBopom.

DNEKTPOHHO - [IpuHannexHOCTh — COOCTBEHHAs! | DJIEKTPOHHBIE BEPCUM YUYEOHBIX U
O6ubnuoreyHas PXTY. Hay4HBIX W3JaHui aBTOpoB PXTY
cuctema MBI o Bcem OOII.
PXTY um. Ccpuika Ha caiit 9bC —
J.U. Menneneea | http://lib.muctr.ru/
(na 6aze AUUBC
«HpOucy) Joctyn i noas3oBarenen

PXTY ¢ m1000r0 KOMIbIOTEPA
Nupopmannonno- | [IpuHanne:xHOCTh CTOPOHHSIS. DneKTpoHHas 6ubanoreka
CIIPaBOYHAs PexBusntel koHTpakTa — OO0 HOPMaTHUBHO-TEXHUUYECKUX
cucremMa «MHOOPMITPOEKT-Lentp» mpannii. Coxepxut 6omee 40000
«TEXOKCIIEPT» HallMOHAJIbHBIX CTAaHAAPTOB U Ip.
«Hopwmsl, npaBuina, | Kontpakr ot 24.12.2021 HTH
CTaHJapThI 216-2775A/2021
Poccuny.

Cymma norosopa — 887 604-00
C 01.01.2022 o 31.12.2022

Ccpuika Ha cant DbC —
http://reforma.kodeks.ru/reforma/

KomnuectBo xmroueit — 10
JIULIEH3UH + JTOKaJIbHBIA TOCTYH C
komnbrorepos MBI,
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OneKTpoHHas

IIpuHaIeKHOCTD — CTOPOHHSSA

B OB/l mocTynHBI 3JI€KTPOHHBIE

onbanorexka PexBusute norosopa — ®I'bY Bepcuu auccepranuii Poccuiickoit
JauccepTanuin PI'b I'ocynapcTBeHHOM OMOIHOTEKH:
(OB PT'B) Horosop ot 23.04.2021 ¢ 1998 rona — o cnenuaTbHOCTSIM:
Ne 33.03-P-2.0-23269/2021 «DKOHOMHYECKHE HAYKN»,
«tOpunnyeckue HAyKN»,
Cymma norosopa — 398 840-00 «[lemarormueckue  HAyKu» U
«[Icuxonornyeckue HaAyKn»;
C 23.04.2021 o 22.04.2022 c 2004 roma - WO BceM
CHEIHAbHOCTSIM, KpoMme
Ccpuika Ha caiit 9bC — MEIULMHBI ¥ (papManuu;
http://diss.rsl.ru ¢ 2007 rToma - WO BCEM
CIEUANTBHOCTSM, BKIIIOYast pabOTHI
Komnuectso xiroyeii — 10 10 MEIMIIMHE U (hapMaIluu.
nuueH3ui + pacneuyarka B MBI
bJI BUHUTU PAH | [Ipunaajie;kHOCTh — CTOPOHHSIS Kpynneiimas B Poccuun 6a3 gaHHbIX
PexBusutel norosopa- BUHUTHU | mo ecrecTBEeHHBIM, TOYHBIM H
PAH TEXHUYECKUM HaykaMm. Bxirouaer
JHorosop ot 20.04.2022 matepuansl PXK  (PedepaTuBHoro
Neo 33.03-P-3.1-4426/2022 xypHana) BUHUTU c 1981 r.
OO6muit 06beM BJ] — 6onee 28 mitH.
Cymma norosopa - 100 000-00 JIOKYMEHTOB
C 20.04.2022 o 19.04.2023
Ccblika Ha caiT —
http://www.viniti.ru/
KommuecTBo kimrouen —
JIOKAJIbHBIN TOCTYII JJIs1
nonbs3oBarenerd PXTY B MBL]
PXTYV.
Hayuno- [IpuHaI€XHOCTH — CTOPOHHSS Hayunas snexktponHas 6ubnuorexa
JJIEKTPOHHAs PexBusnTel 10orosopa — eLIBRARY.RU — 3TO
O6ubanoTeka 00O Hayynast aneKTpoHHas KpyNHEUIi poccuiickuii
«eLibrary.ru» o6ubnuoreka, MH(POPMALIMOHHO-aHATUTUYECKU I

Jorosop ot 24.12.2021

Ne SU-364/2021/33.03-P-3.1-
4085/2021

Cymma norosopa — 1 309 275-00
C 01.01.2022 o 31.12.2022

CchUIKa Ha CalT —
http://elibrary.ru

KonunuecTBo Kkitoueit — noctyn
g monb3oBarened PXTY o IP-
azpecaM HEOrpaHUYEH.

nmoprair B o0jacTu  HayKH,
TEXHOJIOTHH, MEIUITHBI u
o0OpasoBaHus, COJIepXKaIIHi
pedepatsl ¥ OTHBIE TEKCTHI Oosee
29 MJIH HaydHBIX CcTaTedl W
nyonauKanuii, B TOM  YHUCIE
3JIEKTpOHHBIE Bepcuu Oosee 5600
POCCUICKMX Hay4YHO-TEXHUYECKHUX
KYpHAJIOB.
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VY naneHHslid JOCTYII ITOCIIE
MEePCOHAIBHOM pEeTUCTpaliviy Ha
caiite HOB.

CnpaBoyHo-
MpaBoOBasi CUCTEMa
I"apanT»

[TpuHaIeKHOCTD — CTOPOHHSIS
Kontpakr ot 27.12.2021

Ne 215-27425A/2021

Cymma xontpaxTa 680 580-00
C 01.01.2022 o 31.12.2022

CchUika Ha caiiT —
http://www.garant.ru/

KonunuecTBo kintoueit — noctyn
g nonb3oBareisied PXTY o IP-
aJpecaM HeorpaHu4yeH

l'apantr — cmnpaBoYHO-TIpaBOBas
CUCTEMa II0 3aKOHOJAATEJIbCTBY
Poccuiickoit @enepanuu.

DNEeKTPOHHO- [IpuHaI€XHOCTh — CTOPOHHSS OneKTpoHHas O6ubanoreka
ouonmoreuHast «NEKTPOHHOE U3IaTEIbCTBO BKJIIOYaeT Ooee 5000
cucremMa FOPAITY HAaUMEHOBAHUNW  Y4eOHUKOB U
U31aTeIbCTBA Jlorosop ot 16.03.2022 yueOHBIX TOocoOMii MO  BCEM
«IOPAMT» Ne 33.03-J1-3.1-4377/2022 oTpacisiM  3HAaHUW  UIT  BCEX
ypOBHE# npodeccrnoHalIbHOTO
Cymma norosopa — 478 304.00 oOpa3oBaHUs OT BEIyIIUX
HAy4YHBIX IIKOJ C COOJIOACHHEM

C 16.03.2022 o 15.03.2023 TpeboBanuii HOBbIX OI'OCoB.

Ccpuika Ha caiit — https://biblio-

online.ru/

KomnmnuaecTBo kimroueid — 1octyn

JUTS 3aPETUCTPUPOBAHHBIX

nonb3oBareneit PXTY ¢ moboro

KOMITBIOTEpA.

VY naneHHslid JOCTYII ITOCIIE

IIEPCOHAIBHON PETMCTPALlX Ha

carite OBbC.
DNeKTPOHHO- [IpuHaIeKHOCTH — CTOPOHHSS KoMmiexT wm3ganmii, BXOIAINNX B
O6ubnuoreyHas 00O «Ilonurexpecype» 06a3y  JaHHBIX  «OJIEKTpPOHHAA
cucremMa Horosop ot 16.03.2022 o6ubnmoTeka Texuuyeckoro BY3ay.
«KoHcynbTanT Ne 33.03-P-3.1-4375/2022
CTYyJICHTa»

Cymma norosopa — 258 488 - 00
C 16.03.2022 no 15.03.2023

CcpUika Ha caiiT —
http://www.studentlibrary.ru

KomnuecTBo kimrouelt — 1ocTyn
JUISL 3apErMCTPUPOBAHHBIX
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http://www.garant.ru/
https://biblio-online.ru/
https://biblio-online.ru/
http://www.studentlibrary.ru/

nosib3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

Y naneHHslid 10CTyN NOCHE
MIePCOHAIBHON PETUCTPALIUU HA

caiite ObC.

10 DNEeKTPOHHO- [IpuHan€XHOCTH — CTOPOHHSS Komnexus u3ganuii yaeOHUKOB |
OubIMoTeYHAS 000 «3HAHUYMy, y4eOHBIX MOCOOHI MO pa3IuYHBIM
cucTema Horosop ot 06.04.2022 oTpaciiiM  3HaHMM Uil Bcex
«ZNANIUM.COM | Ne 48 56¢/33.03-P-3.1-4378/2022 | ypoBHeii po¢eCCUOHATBHOTO
» oOpa3oBaHuUsl.

CymmMma nmorosopa — 31 500-00

C 06.04.2022 1o 05.04.2023
Ccblika Ha caiT —
https://znanium.com/

KonnyectBo kittoueit - noctym s
3aperucTpUpPOBAHHBIX
nonps3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

11 Nudopmannonno- | [IpuHAIEKHOCTh — CTOPOHHSS CucremaTtu3zanusi, KOPpPEKTHpPOBKa
aHaJIMTUYECKas 00O «HayuHas 3neKTpoHHAas npoduneit  yuensix PXTY u
cucrema Science OoubmoTeKa» YHUBEpPCHUTETa B IIEJIOM. AHaIH3
Index MyOIMKAIMOHHON AKTUBHOCTH

JHorosop ot 11.04.2022 COTPYJIHHKOB YHUBEPCUTETA.

Ne 33.03-J1-3.1-4376/2022
Cymma norosopa — 108 000-00
C 11.04.2022 o 10.04.2023

CchUIKa Ha caiiT —
http://elibrary.ru

KomnuectBo kimrouent —
JIOKaJbHBIN JOCTYI IS
cotpyaHukoB MBII.

Becrinaraple apXUBHBIC KOJUICKIIMH, TPHOOpEeTeHHBIE MUHOOPHAYKH JJIs BY30B.

Apxus MsmarensctBa American Association for the Advancement of Science.llaker
«Science Classic» 1880-1996

Apxus Mznarensctea Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus n3narenpctBa Mucturyra dnsukn (BenukoOpuranus). ITaker «Historical Archive
1874-1999» ¢ mepBOro BeINYCKA KayKI0ro sKypHaua mo 1999, 1874-1999

Apxus m3narenscrsa Nature Publishing Group. ITaker «Nature» ¢ IepBOro BBITYCKa
nepsBoro Homepa mo 2010, 1869-2010

Apxus msnarenscrtea Oxford University Press. ITaker «Archive Complete» ¢ mepBoro
BBINYCKA KayKAOT0 sKypHana mo 1995, 1849-1995

ApxuB m3parenncTBa Sage. ITaker «2010 SAGE Deep Backfile Package» ¢ mepsoro
BBINYCKA KayKAOT0 sKypHana mo 1998, 1890-1998
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https://znanium.com/
http://elibrary.ru/
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/1391849
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/2757634

Apxus m3garennscta Taylor & Francis. Full Online Journal Archives. ¢ mepBoro Belnycka
Ka)KJI0ro JKypHazia 1mo 1996, 1798-1997

Apxus usnarenscrea Cambridge University Press. ITaker «Cambridge Journals Digital
Archive (CJDA)» ¢ mepBOro BBITYCKa KaKa0ro sxypHaia mo 2011, 1827-2011

Apxus xxypHasioB Koposesckoro xumuueckoro ooiecrsa(RSC). 1841-2007

ApXMB KOJUIEKIHMM KYPHAJI0B AMeEpHKaHCKOro reodusmueckoro corwsa (AGU),
npeaocTaBisseMblid u3gaTeabcTBoM Wiley Subscription Services, Inc. 1896-1996

becrinarnuble ounnanbHbie OTKPHITHIE pecypchl IHTepHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc oobenunsier 6oee 10000 HaydHBIX KYpPHAJIOB 1O Pa3IUYHBIM OTPACISAM 3HAHHUI
(okoJ0 2 MuUTHMOHOB cTaTeit) n3l134 ctpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3ze pazmermieno 6osee 3000 KHUT 110 Pa3IMYHBIM OTPACISIM 3HAHHUH, IIPETOCTABICHHBIX
122 Hay4HBIMU HU3AATEIBCTBAMMU.

3. BioMed Central https://www.biomedcentral.com/

baza pannbix Bkimtouaer Oosnee 300 peleH3MpPYEeMBbIX >KYpHaJOB MO OHOMEAMIIMHE,
MeIUIIMHE U €CTeCTBEHHBIM HayKaM. Bce ctaThy, pa3MeleHnble B 0a3e, HaXOASATCs B CBOOOIHOM
JOCTYTIE.

4. DnekTpoHHBIN pecypce arXiv https://arxiv.org/

Kpynnelinmmm OecruiaTHBI apXHWB 3JEKTPOHHBIX HAYYHBIX MyONUKaLUWA MO pas3zeliam
($u3KKYU, MaTEMAaTUKH, THPOPMATUKH, MEXAaHUKH, aCTPOHOMUU U Onosioruu. imeeTcs moapoOHbIit
TEMaTHYECKHI KaTajuor ¥ BO3MOXKHOCTb MTOMCKA CTaTel IO MHOXKECTBY KPUTEPHUEB.

5. Komnexkrust sxxypaanos MDPI AG http://www.mdpi.com/

MHuoroaucuuMHapHbeid HU(POBON HM3IATENbCKUI pecypce, ABIsSeTCs TaTGopMon s
peLeH3UPYEMBbIX HAyUYHBIX KYpPHAJIOB OTKpBITOro jaocryna, uzparoumxcs MDPI AG (bazens,
[Beiinapus). M3natenbctBo BeimyckaeT 6osnee 120 pa3sHOOOpa3HBIX AJIEKTPOHHBIX KYpPHAIIOB,
HAXOJALINXCS B OTKPBITOM JIOCTYTIE.

6. N3aarenscTBO ¢ OTKPBITHIM Aoctyrnom InTech http://www.intechopen.com/

[lepBoe u KpymHEiiIIEe B MUPE U3AaTENbCTBO, MyOJINKYIOIee KHUTH B OTKPBITOM JIOCTYTIE,
okoio 2500 Hay4HbIX u3gaHuid. OCHOBHas TeMaTHYeCKash HAIPaBIECHHOCTb - (U3MYECKUE U
TEXHUYECKHUE HAYKH, TEXHOJIOTUHU, MEAUIIMHCKNE HAYKH, HAYKH O KU3HH.

7. baza mannbix xumudeckux coenuHennit ChemSpider http://www.chemspider.com/

ChemSpider — 3to GecriatHas XUMUUecKas 0a3a JaHHBIX, MPEIOCTABIISFONIAs OBICTPBIH
JIOCTYTI K OoJiee yeM 28 MUIJUTMOHAM CTPYKTYp, CBOMCTB ¥ COOTBETCTBEHHOM HHpopmaruu. Pecypc
npuHaiexxutr KoponeBckomy xummueckomy obOmiectBy BenukoOpurtanum (Royal Society of
Chemistry).

8. Komnekuus sxypraanos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — xosiekuus XypHajloOB, B KOTOPbIX HYOJMKYIOTCS OTYEThl O HOBBIX
UCCIICIOBAaHUSX B 0O0JIACTM €CTECTBEHHBIX HAYK M MEAMIMHBL. Bce >KypHambl pa3mernieHbl B
cBoOoHOM aoctyne (Open Access), Bce CTaTbi MPOXOJAT CTPOroe HayyHOE PEeLeH3UPOBaHHE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo mo marentam u ToBapHbIM 3Hakam CIIIA — USPTO — mpenocraBnser
CBOOOAHBIN JOCTYNl K aMEpUKAHCKUM MaTeHTaM, onyOiaukoBaHHBIM ¢ 1976 r. Ilo HacTosiiee
BpeMs.

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[MatenTtsl (MO0 maTeHTHBIE 3asBKU) Oonee 50 HAIMOHATBHBIX W HECKOJBKUX
MEXIYHAPOJAHBIX MATEHTHBIX OIOpPO, B TOM umciie mociHbie TekcThl mareHToB CIIA, Poccun,
®panuuu, SAnoHuu U ap.

11. @enepalnbHblii  MHCTUTYT  TpoMblluleHHONH  coOctBeHHocTH  (DUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmannonnsie pecypest GUIIC cBobonHOr0 nocryma:
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- OnektpoHHbIe OroyueTeHu. M3o6perenus. [lonesnpie Mmoaeny.

- OTKpBITBIE peecTPBbl POCCUNCKIX N300PETCHHIA U 3aIBOK HAa U300pETEHUSI.

- Pedepatbl poccuiickux MaTeHTHBIX TOKYMEHTOB 3a 19942016 rr.

- [lonHble TEKCTHI POCCUMCKUX TMATEHTHBIX JIOKYMEHTOB M3 TOCIEIHEro
O(UIMATBHOTO OIOJIJIETEHS.

6.3 TpeOoBanus K KaapoBbIM ycjoBusiM peanuzannu OOII 6akanaBpuara

Peannzanusa OOIl GakanaBpuara oOecrieuyuBaeTcs MeJaroru4ecKUMu pabOTHUKAMU
YHHUBEPCHUTETA, a TAaKXKe JUIaMH, TpuBiIekaeMbiMu K peamnzanun OOIl 6akanaBpuaTa Ha MHBIX
YCIIOBUSIX.

KBamudukamms  memparormyeckux — paOOTHUKOB —— YHUBEPCUTETa  COOTBETCTBYET
KBAJTM(PUKALMOHHBIM TPEOOBaHUSM, YKa3aHHBIM B KBAJIM(PHUKAIIMOHHBIX CIPABOYHUKAX U (WIJIH)
npodeCCHOHATBHBIX CTAaHIAPTaX.

He menee 60 mpoOLEHTOB YMCIEHHOCTH NENAarorMyeckux paOOTHUKOB YHUBEPCUTETA,
yuactBytoumx B peanmsanuu OOIl GakanaBpuaTa, W JIUI, NPHUBJIEKAEMBIX YHUBEPCUTETOM K
peanuzanuu OOIl OakanaBpuara Ha MHBIX YCIOBUSAX (MCXOJs M3 KOJMYECTBA 3aMellaeMbIX
CTaBOK, IPUBEACHHOTO K [IEJTOYHCICHHBIM 3HAYCHUSIM), BEAYT HAYUYHYIO, YI€OHO-METOANYECKYIO
U (WIM) NPaKTUYECKyI0 paboTy, COOTBETCTBYIOIIYIO MPOGMII0 MPEnoJaBaeMoOi JUCHUIIUHBI
(Moyist).

He MeHee 5 NpOLIEHTOB YHMCIEHHOCTH MEJarornuyeckux pabOTHUKOB YHUBEPCHUTETA,
yuactBytoumx B peanmsanuu OOIl GakanaBpuaTa, W JIUI, NPHUBJICKAEMBIX YHUBEPCUTETOM K
peanuzanuu OOIl OakanaBpuara Ha MHBIX YCJIOBUSX (MCXOJs M3 KOJMYECTBA 3aMelLIaeMbIX
CTaBOK, NMPHBEIECHHOTO K IEJIOYMCICHHBIM 3HAYEHHSIM), SBISIOTCS PYKOBOIUTEISIMH M (HJIH)
paOOTHUKaMU MHBIX OpraHU3alUil, OCYIIECTBISIIOIIMMH TPYAOBYK JAEATENIbHOCTh B
npodeccuoHabHOM cepe, COOTBETCTBYIONICH MPOPECCHOHANBHON IEATEILHOCTH, K KOTOPOI
TOTOBSITCS BBITYCKHUKH (MMEIOT CTaK pabOThI B JaHHOU npodeccruoHanbHoi chepe He MeHee 3
JIeT).

He menee 60 npo1ieHTOB YMCICHHOCTH MeJarori4ecKuX pabOTHUKOB YHUBEPCUTETA U JIULI,
NPUBJIEKAEMbIX K 00pa30BaTEIbHON IEATETFHOCTH YHUBEPCUTETA HA WHBIX YCIOBHSIX (MCXO/S U3
KOJINYECTBA 3aMEIAaeMbIX CTAaBOK, IPUBEJEHHOTO K IIEJIOUMCIIEHHBIM 3HAaYEHUSIM ), UMEIOT YYEHYIO
CTEeTeHb (B TOM YHCJIE YUYEHYIO CTeleHb, IOJYYEHHYI0O B HWHOCTPAaHHOM TOCYAapCTBE U
npusHaBaemyto B Poccuiickoii ®@eneparum) u (Win) yueHoe 3BaHue (B TOM YHCIIe yYeHOe 3BaHHe,
MOJIyU€HHOE B MHOCTPAHHOM roCy/apcTBe U npu3HaBaeMoe B Poccuiickoit denepanun).

6.4 TpeooBanusi k puHAHCOBBIM ycjaoBusAM peanuzauunu OOII 6akanaBpuara

dunancoBoe obecneuenue peanuzanun OOII GakanaBpuara ocyuiecTBisieTcs B 00beme
HE HI)KE 3HaueHUN 0a30BbIX HOPMATHUBHBIX 3aTpaT Ha OKa3aHUE TOCYJApCTBEHHBIX YCIYT IO
peanu3anyu 00pa30BaTEeNIbHBIX MPOTrPaMM BBICIIET0 00pa30BaHUS — MpoOrpaMM OakajaBpuara H
3HaUEHUN KOPPEKTUPYIOIUX KO3IPPUIMEHTOB K 0a30BbIM HOpPMAaTHBaM 3aTpaT, ONpeAesieMbIX
MuHHCTEpCTBOM HayKH U BbIcIIero oopazoBanust Poccuiickoit denepanuu.

6.5 TpeOoBanus K NpUMEHsieMbIM MEXaHH3MAaM OLICHKH Ka4ecTBa 00pa30BaTe/bHOM
AeSITeJIbHOCTH ¥ MoATroToBKHU o0yyarwmuxcs nmo OOII dakanaBpuara

KayectBo 00pa3oBaTeNbHOM JAEATENBHOCTH M MOATOTOBKM oOydatommxcs  OOII
OaxanaBpuaTa OonpezensieTcs B paMKaxX CUCTEMbI BHYTPEHHEH OIIEHKH, a TAK)KE CUCTEMbI BHEIIIHEN
OLIEHKHU, B KOTOPOW YHUBEPCUTET MPUHUMAET yyacTHe Ha JJOOPOBOJIBHOI OCHOBE.

B muensx cosepmenctBoBanus OOIl OakanaBpuata Npu MPOBEACHUU PETYISIPHOM
BHYTPEHHEH OIIEHKH KauyecTBa 00pa3oBaTeIbHON 1eATeTbHOCTH U MOJITOTOBKH 00YUYAIOIIUXCS 110
OOII 6akanaBpuara npuBiekaeT padboroaarenei U (W) ux oObEAUHEHNUS, UHBIX IOPUINYECKUX
U (M) GU3NUECKUX JIMILI, BKIIOYas elarornyeckiux pabOTHUKOB YHUBEPCUTETA.

B paMkax BHyTpeHHeH CHUCTEMbl OLIEHKH KadecTBa 00pa3oBaTEIbHOM AESITENbHOCTU IO
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OOII OGakamaBpuata OOYYAIOIIMMCS TMPEJOCTABISIETCS BO3MOXKHOCTH OIICHWBAHHS YCIIOBHH,
COJIepKaHusl, OPraHU3allMd M KadecTBa 00pa30BaTEIHHOTO MpPOIEecCa B ILEJIOM M OTAEIThHBIX
JTUCIUTIINH (MOIYJICH) U TPaKTHK.

BHeminss orieHka KauecTBa 00pa30BaTeNbHON EATEILHOCTH 110 TPOTrpamMMe OaKaiaBprara
B paMKax MpoILeaypbl TOCYIapCTBEHHOM aKKpPEAUTALMU OCYUIECTBISETCA C  LENbI0
MOJITBEPKJICHUSI COOTBETCTBUSI 00PAa30BATEIBHON JEATEIHLHOCTH MO MporpaMMe OakaiaBpuaTa
tpedboBanusim OI'OC BO.

BHemnHsis o11eHKa KauecTBa 00pa30BaTeIbHOM IEATEILHOCTH U MTOATOTOBKH 00YYArOIIHX CSI
no OOII GakanaBpuaTa MOXET OCYILECTBIATHCS B pamMKax MpodecCHOHATbHO-00IIECTBEHHON
AKKpeTUTAINH, TIPOBOJIUMON paboToaaTeNsIMU, HX OObETUHEHUSIMHU, a TAKXKE YITOTHOMOYCHHBIMHU
UMHU OpPraHU3alMsIMHU, B TOM YHCII€ MHOCTPAHHBIMU OpPraHu3alUsIMU, JTUOO aBTOPU30BAHHBIMU
HAI[MOHAJLHBIMA ~ TPOPECCHOHATBHO-O0IIECTBCHHBIMU ~ OpPTaHU3allUsIMU, BXOISAIMIUMU B
MEXYHApOAHBIE CTPYKTYPBI, C IIeJIbI0 TPU3HAHKS KaueCTBA U YPOBHS MOATOTOBKH BBITYCKHUKOB
OTBCUAIONTUMHU TPeOOBAaHUSAM TNPOPECCHOHANBHBIX CTaHAAPTOB (MpU Hamu4mw) © (WIK)
TpeOOBaHUSAM PhIHKA TPY/Aa K CIIEHUAINCTaM COOTBETCTBYIOIIErO MPOdUIIs.
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7 HOPMATUBHO-METOAUYECKOE OBECIIEYEHHUE CUCTEMbI OHEHKH
KAYECTBA OCBOEHUA OBYYAIOIIIUMUCSA TPOI'PAMMbI BAKAJTABPUATA

B cootBerctBun ¢ ®I'OC BO 3++ no nanpasnenuto noarotosku 18.03.02 Iuepro- u
pecypcocOeperamomue mnpoumeccbl B XMMHYECKOM TEXHOJIOTHM, HepTeXuMuM WU
O0MOTEeXHOJIOTHM OLlIeHKa KadecTBa ocBoeHHs oOyuaronmumucs OOIl GakamaBpuara BKIIOYAET
TEKYIIU KOHTPOJIb YCIEBAEMOCTH, IPOMEXKYTOUHYIO artectanuio u ['MA olOyuarommuxcs.

HopmatuBHO-MeTOIMUECKOE  OOECIIEUEHME  TEKYLIEro  KOHTPOJS  YCHEBAaEMOCTH,
npoMmexxyTouHoi arrectanuu u ['MMA oOydaromuxcs nmo OOIT 6akanaBpuaTa OCyIIeCTBISIETCS B
cootBercTBUU ¢ ®PI'OC BO 3++ 1 10KanbHBIMU HOPMATUBHBIMU aKTaMU YHUBEPCUTETA.

Texymuii KOHTpOJIb M IPOMEXKYTOYHAsl arTecTauuss 10 BCEM BUAAM Y4eOHOM
NeSITEIbHOCTH OOYYaAIOLIMXCSl OCYLIECTBISIETCS B COOTBETCTBUU C TpeOoBaHMAMHU [lonoxeHus
O PSUTHHTOBOM CHCTEME OLIEHKM KadecTBa y4yeOHOi paborel crymeHtoB B PXTY
uMm. [I.1. MenneneeBa, npuHstoro pemeHueM YdeHoro copeta PXTY wum. [I.UN. Menneneera
oT 26.02.2020, mnpotokon Ne 8§, BBeIeHHOro B JeilcTBUE ImpukKazoM pektopa PXTY
uM. JI.1. Menneneena ot 20.03.2020 Ne 27 OJ1.

Tekymmii KOHTPOJb YCIIEBAEMOCTH OOYYalOmUXCS OOECIIeYMBAECT OLEHKY YpPOBHS
OCBOCHHUS IUCUUIUIMH, IIPOXOXKICHMsS TNPaKkTUK, BeimonHeHns BKP wu  npooxutcs
npernojaBaTesieM Ha J0OM M3 BUJOB Y4YeOHBIX 3aHATUH. O0A3amenvHoil cocmagnaiouienl
meKyuiezo KOHmpOonA ycneeaemocmu AGAAeMcA yuem RNPEenooasamenimu noceuiaemocmu
yueonvix 3anamuii ooyuarowumuca. 11o pezynprataM TEKYIIEro KOHTPOJISI YCIEBAEMOCTU TPH
pasa B ceMecTp Ul BCeX KypCOB 10 BCEM JUCLUILIMHAM IIPOBOJIUTCS aTTECTalMsl 00yJaroIIHUXCsl.

[TpomexyTouHasi aTTecTanus MPOBOAUTCS B (OpMe K3aMEHOB, 3aUY€TOB C OIICHKOH U
3a4€TOB JUIsl BCEX KYPCOB 110 AUCLUILIMHAM U NIPaKTHKaM, IPEIYCMOTPEHHBIM y4EOHBIM IIJIAHOM.
Pe3ynbTarhl cjaun 3a4€TOB OLIEHMBAIOTCS Ha «3aYTEHO», «HE 3aUYTE€HO); 3a4E€TOB C OLIEHKOH U
9K3aMEHOB — Ha «OTJIIMYHOY», «XOPOLLIOY, «yIOBIECTBOPUTEIILHO», «HEYAOBIETBOPUTEILHO.

[Tpu ocBoernu Hactosmed OOIT OakanaBprara U3y4eHHUE YaCTH JUCIUILINH MOXET OBITh
3aMEHEHO Ha OHJIAMH-KYpChl, TPU YCIOBHUHM, YTO B pE3YNbTAaTe€ OCBOEHHUS OHJIAHH-Kypca
dbopMHUpYIOTCS TE€ >XK€ KOMIIETEHIMHU (YacTh KOMIIETEHIMH), YTO W B paMKaxX yKa3aHHBIX
JucuuIuiH. OHIalH-Kype JOMDKEH ObITh BBIOpaH M pealn30BaH B COOTBETCTBUM ¢ [lonoxxeHuem
0 3a4eTe pe3yJIbTaTOB OCBOEHUS OTKPBITHIX OHJIAH-KYpPCOB, pealn3yeMbIX 00pa30BaTeIbHBIMU
opranusanusamu, B PXTY um. JI.M. Menneneesa, IpUHATOrO pelieHueM YueHoro cosera PXTY
uM. J[.1. MenpaeneeBa ot 27.03.2020, mpotokoin Ne 9, BBe/IeHHOTO B ICHCTBUE MPUKA30M PEKTOPa
PXTY um. JI.1. MenneneeBa ot 27.03.2020 Ne 29 O/I.

I'MA ocymecTBisercss B COOTBETCTBUM C TpeboBaHusMU [lojokeHHsT O TOpsJIKe
IPOBEIEHUS] TOCYJapCTBEHHON HWTOroBOM arTecTalud IO 00pa3oBaTelIbHBIM IpOrpaMMam
BbICILIEr0 00pa3oBaHus — porpamMmmam OakajiaBpuaTa, IporpaMMam ClieluaInuTeTa, porpaMMamM
Maructparypsl B PXTY um. /I.1. Menneneesa, npuHATOro peuieHueM Y yeHoro cosera PXTY um.
H.N. Menneneesa ot 30.10.2019, npotokon Ne 3, BB€ZICHHOTO B JIEMCTBUE MPUKA30M PEKTOpPA
PXTY wum. .M. Menneneea ot 14.11.2019 No 646A; IlonoxeHus O BBITYCKHOU
KBaJIM(UKAIIMOHHOM paboTe A oOydaromuxcsi Mo o0pa3oBaTeNbHBIM MPOTrpaMMaM BBICIIETO
oOpa3oBaHusi — TMporpamMmaMm OakajaBpuaTa, IporpaMMmaM CIEHUAIUTeTa, MporpaMmam
mMaructparypsl B PXTY um. J[.. MenneneeBa, npuHATOrO pemeHruemM YdeHoro cosera PXTY
uM. JI. 1. Menpneneesa ot 30.10.2019, mporoxos Ne 3, BBEAEHHOTO B JIEMCTBUE IPUKA30M PEKTOPA
PXTY um. [I.11. MenneneeBa ot 14.11.2019 Ne 646A.

K I'MA nomyckatorcst oOydaronyecs, He UMEIOIINe aKaJIeMHUUECKON 3a/10JKEHHOCTH U B
MOJIHOM 00beMe BhInoJHUBIIME yueOHbIN M1ad no OOII 6akanaBpuara B coorBercTBun ¢ PI'OC
BO 3++ no nanpasnenuto noaroroku 18.03.02 Duepro- u pecypcocOeperaroniyie mpouecchl B
XUMHUYECKONH TeXHOJNOruH, Hedrexumun U OuorexHojoruu. Jns mnposegenuss [MA B
YHHUBEPCUTETE €KEroHO (hOPMUPYIOTCS rOCyAapCTBEHHBIE SK3aMeHalMoHHbIe komuccuu (I'9K)
u anesinuonHble koMmuccuu. Tembl BKP oTpaxaror axTyanbHble IpoOJieMbl, CBS3aHHBIE C
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HarpaBjeHueM noarotoBku 18.03.02 DHepro- u pecypcocOeperarme nporecchl B XAMUYECKON
TEXHOJIOTUM, HEPTEXUMHH U OUOTEXHOJIOTUH. YHHUBEPCHUTET YTBEPXKAAET TIepeueHb TeM
BBIMTYCKHBIX KBAIH(DUKAIIMOHHBIX pa0oOT, IpejiaraeMbIX 00yJaronmcs (Janee — nepeueHb TeM),
U JIOBOJUT €r0 J0 CBEIEHHUS OOYyYarolIMXcs He MO3JHee 4eM 3a 6 MecsleB 10 JaThl Hayaia
roCyJapCTBEHHON UTOTOBOM aTTECTALIUH.

Tema BKP mnepcoHabHO mii KaXKAOrOo OOYYArOIIEroCs YTBEPKAACTCS MPUKA30M
POPEKTOpa MO YHUBEPCHUTETY Iepe] HAayajloM BBIMOIHEHUS BBITYCKHOW KBaTH(pUKAIMOHHON
paboThl. JlaHHBIM mHpuUKa3oM yTBepxkaaercs Takke pykooautens BKP. Ilepen nauanom
BoinoiHeHus: BKP oOyuwaromiuiicss COBMECTHO ¢ pYKOBOJIUTENIEM COCTAaBJISET WHIAUBUAYaJIbHBII
IIJIaH TOATOTOBKHU U BbinonHeHus BKP, npegycMarpuBaroniuili 04€peIHOCTb U CPOKH BBITIOJIHEHUS
OTJENbHBIX 4acTell paboThl. Texcr mosicHuTenpHOM 3amucku BKP mpoBepsiercss Ha Hanmmume
HEIpaBOMEpPHbIX 3auMcTBOBaHMi. [IpoBepka ocyecTBisieTcst B coorBeTcTBUU ¢ [lonoxenuem o
MOPSIKE MPOBEPKH BBIMYCKHBIX KBATU(UKALMOHHBIX Pa0OT ¥ HAyYHBIX JOKJIAJ0B 00 OCHOBHBIX
pe3yibTaTtax MOJArOTOBICHHBIX HAay4YHO-KBAIM(UKAMOHHBIX paboT (auccepranmii) Ha 00BEM
3aMMCTBOBAaHUS M WX pa3MEIICHHs] B  JJEKTPOHHO-OMOmmoreunorr cucreme PXTY
uM. JI.11. MenneneeBa, npuHATeIM pemeHueM YueHoro cosera PXTY um. /.M. Menneneesa
ot 30.10.2019, mpotoxkon Ne 3, BBeA€HHBIM B JeiicTBUe TpukazoMm pektopa PXTY
uM. JI.1. Menneneena ot 14.11.2019 No 646A.

3amura BKP npoBoauTcss Ha OTKpbITHIX 3acenaHusax ['OK ¢ ydyactuem He MeHee ABYX
Tpereit ee cocraBa. ['paduk 3amurel BKP cocraBnsieTcs Mo corsiacoBaHuiO ¢ 00y4JaroNIMMICS |
JIOBOJUTCS 10 CBeACHMs oOyuarouiuxcsa He mo3aHee, yem 3a 30 mueit no Havana padotsl ['OK.
Pesynbratet  paborer DK ompenensitorcs = OLGHKAMHU — «OTJIUYHO»,  «XOPOIIO»,
«YIOBIIETBOPUTEIBHOY», «HEYIOBICTBOPUTEIBHO» U OOBSBIAIOTCS B TOT K€ JI€Hb I[OCIe
odopMIIeHHST B YCTAHOBJIICHHOM IMOPSIIKE MPOTOKOJIOB 3acenaHuii komuccuil. [1o okoHuaHuum
pabotsl mpenceaarens ' DK cocTasisier oTueT 0 mpojenanHoil padbore.

Jlia oOyyaroluxcsi U3 4uciia MHBAIWJIOB U JIML C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3nopoBbsi ['MMA mpoBOAMTCS € ydeToM OCOOCHHOCTEH HUX MNCUXO(pU3UUYECKOTO pPa3BUTHS,
MHAUBUIYaJIbHBIX BO3MOKHOCTEH U COCTOSIHUS 3/I0POBbSI.

8 PABOYME ITPOI'PAMMBI INCHUIIJINH, TIPAKTUK U T'HA

Paboune nmporpamMmbl AUCITUTUINH, TpakTHK U [ A
Pycckuii s3bIK (Kak MHOCTPaHHBIH)

Ucropus (Mctpus Poccun, Bceob1ast uctopus)
IIpaBoBeneHue

dunocodus

OCHOBBI ’KOHOMHKH U yTIPaBJIEHUs IPOU3BOACTBOM
ConnaabHO-TICHXOJIOTUYECKHE OCHOBBI PA3BUTHS IMYHOCTH
OOw1ast 1 HeOpraHUYecKasi XUMHS

Oprannueckasi XUMUs

AHanuTHueckas XuMus

0. ®usnueckas XuMHs

1. KomtonHast Xumust

12. MaremaTnka

13. ®usuka

14. Beenenue B nH(OpMaLMOHHBIE TEXHOJIOTUN

15. Dkonorus

16. bezonacHOCTh KU3HEACSITEITHLHOCTH

17. NmxenepHas 1 KOMIbIOTepHast rpaduka

18. [MpuknagHas MexaHUKa

19. Ilporeccel u annaparsl XUMUYECKON TEXHOJIOTUU
20. O0mas xumMu4deckast TEXHOIOT U

RRoOoo~NoOR~wNE
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21. Cuctembl yrpaBieHHUs] XUMUKO-TEXHOJIOTUYECKUMH MPOIIeCCaMU

22. MopaenvupoBaHHe YHEPTO- U pecypcocOeperaronmx mpoeccoB

23. dusnueckas KyJIbTypa ¥ CIIOPT

24. DneKTUBHBIC TUCIHUILUIHHBI 110 (PU3HUECKON KYIbTYPE U CIIOPTY

25. JIabopaTopHBIi MPAaKTUKYM IO OPTaHUYECKOW XUMHUHU

26. [IpoexTupoBaHKHE MPOIECCOB U ANapaToOB XUMHUYECKOW TEXHOIOTHH

27. VlncTpyMeHTaIbHbIE METO/IbI aHAJIM3a B OXpaHE OKPY>KAIOILEH Cpe/ibl U palliOHaTIbHOM
MCIOJIb30BAHUH MIPUPOTHBIX PECYPCOB

28. buonorus

29. OCHOBBI TOKCUKOJIOTUT

30. IIpombltieHHas: YKOJIOTHUS OCHOBHBIX XMMHYECKHUX MPOU3BOCTB

31. TexHuKa 3aIIUTHI OKPYKAIOLIEH CPEIbl

32. DKOHOMHMKA U MTPOTHO3UPOBAHHUE MPOMBIIIIEHHOTO MPUPOAONOIB30BaHNUS

33. DKOJOrHYECKU MOHUTOPUHT

34. XuMust OKpy>Karomiei cpebl

35. buoxumus

36. OcHOBBI MUKPOOHOJIOTHN U OMOTEXHOJIOTHH

37. MeToapl XUMHUYECKOTO MOHUTOPUHTA OKPYKAFOIIEH Cpeibl

38. TexHonmoruu MUHUMH3AIMHI AaHTPOIIOT€HHOTO BO3/ICHCTBHUS HA OKPYKAIOIIYIO CPEdy

39. Hayku o 3emie

40. I'eoskomnorus

41. NudopMaliioHHbIE TEXHOJIOTUM B OXpaHE OKPYKAIOMIEH CpeAbl M PalMOHAIBLHOM
MCIOJIb30BaHUU IPUPOIHBIX PECYPCOB

42. CoBpeMEHHBIEC METO/IbI TOMCKA U 00Pa0OTKN HAYYHO-TEXHHUYECKON JOKYMEHTAIHH

43. OCHOBBI MPOEKTUPOBAHUS U IKOJIOTUYECKAs IKCIIEPTU3A

44. OueHka BO3/ICHCTBHS HA OKPYXKAIOIIYIO CPEy

45. YuebHas nmpakTHUKa: 03HAKOMUTENIbHASI IPaKTUKA

46. ITpon3BOACTBEHHAS MPAKTHUKA: TEXHOJIOTHYECKAst (IPOSKTHO-TEXHOJIOTHICCKAs )

47. Ilpon3BoACTBEHHAsI MPAKTUKA: HAYYHO-HCCIIEA0BaTENbCKas paboTa

48. TIpon3BoACTBEHHAs MMPAKTHKA: MPEIAUIIIOMHAs TPAKTHKA

49. T'ocynapcTBeHHass MTOrOBas aTTECTallMs: BBINOJHEHHE, MOATOTOBKA K MpOIeaype
3alIUTHI U 3aIMTa BHITYCKHON KBAM(UKAITMOHHON pabOTHI

50. I'paxknaHckas 3aUTa B Ype3BbIYAHBIX CUTYAITHIX

51. IlepeBos Hay4YHO-TEXHUUECKOM JIUTEPATYPbI

Bxomsamux B OOII mo nampasienuto noarotoBku 18.03.02 DHepro- u pecypcocbdeperaroiiye
MPOLECChl B XUMUYECKOW TEXHOJOTUHU, HEPTEXUMUU U OHoTexHoNoruu, mpodmib «OxpaHa
OKPYXKAIOIIeH Cpellbl U PAMOHAIBHOE HCIIOJI30BAHUE TPHUPOIHBIX PECYPCOB», BBITIOJHEHBI B
BUJIE OTAENBHBIX JOKYMEHTOB, SBISIOIIUXCSI HEOThbeMIieMol yacThio nanHoi OOIL.

9 ®OHIbI OLIEHOYHBIX CPEJICTB JJISI TPOBEJAEHMS TEKYIIETO
KOHTPOJISI YCIEBAEMOCTH, IIPOMEKYTOYHON ATTECTALIMY U TUA
OBYYAIOLUXCS OOI BAKAJTABPUATA

B cootBerctBun ¢ ®I'OC BO 3++ no nHanpasienuto noarotrosku 18.03.02 Duepro- u
pecypcocOeperamomue mnpoumeccbl B XMMHYECKOH TEXHOJIOTHM, HepTeXuMHUHM WU
OMOTEXHOJIOTHM I aTTeCTallud OOY4YalolIMXCS Ha COOTBETCTBHE MX IEPCOHAIBHBIX
noctkeHnil mostanubiM TpeboBanusM OOII GakanaBpuara paspaboransl @OC mo kaxaon
JTUCUUIUIMHE, npakThke, [ TA, BKIIIOYarole TUIOBbIE 3a/laHus, KOHTPOJIbHbIE paOOThI, TECTHI,
CUTYalMOHHBIC 3aJaHH:, KGfIC-S&)I&'-IH, BOIIPOCHI K 3a4€TaM U 3K3aMCHaM, CPEACTBa U METO/bI
OLIEHKH, IIO3BOJISIOIIME OIICHUTh 3HAHUS, YMEHHUS, HaBbIKM M YPOBEHb IPHOOPETEHHBIX
KOMIIETECHITNH.
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®OC no aucruminHaMm, mpaktukam, [ A pa3zpabaTsiBatroTcs B cOoTBeTCTBUH C [Topsiakom
pa3paboTKu U yTBEPKIECHUS 00pa30BaTEIbHBIX MPOTPAMM, YTBEPKIECHHBIM PEUICHUEM YYEHOTO
coera PXTVY um. JI.1. Menaeneena ot 25.06.2020, npotokos Ne 12, BBEICHHbIM B JICHCTBHE
npukazoM pekropa PXTY um. J[.U. Menneneesa ot 29.06.2020 Ne 48-O/1.

®OC no aucuumuinHam, npaktukam u ['MA:

RBRooo~NO RN E

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.
43.
44,
45.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

Pycckuit s13b1k (Kak ”HOCTPAaHHBIN)

Ucropus (Mcrpus Poccun, BceoO1ast ictopus)

IIpaBoBeneHue

dunocodus

OCHOBBI 5KOHOMHKH U yTIPABIICHUS IPOU3BOJICTBOM
CouunanbHO-TICUXO0JIOTMYECKUE OCHOBBI PA3BUTHUS JIMYHOCTH

OO01mmas u HeopraHu4YecKasi XUMUS

Opranuueckas XumMus

AHanuTuueckasi XuMus

duznueckas XUMHUS

Kommongnasa xumus

Maremaruka

®usuka

BBenenue B uHbOpMallMOHHBIE TEXHOJIOTUN

DKOJIOTHs

be3onacHOCTb KU3HEACATENBHOCTH

NnxenepHast 1 KOMIbIOTEpHast rpaduka

[IpuknagHas MexaHuka

[Ipoueccsl n anmaparsl XUMUYECKOW TEXHOJIOTHHU

OO0mas XuMHYecKas TEXHOJIOTHS

Cucrembl ynpaBJIeHUS] XUMHKO-TEXHOJIOTUYECKUMHU MPOIIECCaMHU
MonennpoBaHue 3HEPTO- U pecypcocOeperaroImux MpoIeccoB
dusnueckas KyJlbTypa U CIOPT

DNEeKTUBHBIE TUCIUILIMHBI 10 GU3NYECKON KYIbTYPE U CIIOPTY
JlaGopaTopHBIN TPAKTUKYM 1O OPTaHUYECKON XUMHH

[IpoexTupoBaHue MPOLIECCOB U aNapaTOB XUMUYECKOU TEXHOIOTHUU
HNHcTpyMeHTanbHBIE METOIBI aHATN3a B OXPaHE OKPYXKAIOIIEH Cpe/Ibl U pallMOHATEHOM
HCIIO0JIb30BaHUU MTPUPOIHBIX PECYPCOB

buonorus

OCHOBBI TOKCUKOJIOTUU

[TpomsbliieHHAs! YKOTOTHSI OCHOBHBIX XMMUYECKUX TIPOU3BOJICTB
TexHMKa 3alUTHI OKPYXKAIOLIEH Cpeibl

DKOHOMHMKA ¥ TIPOTHO3UPOBAHHUE MPOMBIIIEHHOTO TPUPOIOTIOTB30BAHUS
DKOJIOTHYECKUI MOHUTOPUHT

XHMHMS OKPYXKarOLEn Cpeabl

buoxumus

OcCHOBBI MUKPOOHOJIOTHN U OMOTEXHOJIOTHH

Metoabl XUMHUYECKOTO MOHUTOPHUHTA OKPYXKAIOIIEH Cpebl

TexHOMOTHH MUHMMH3AIIUHA aHTPOTIOTEHHOTO BO3/ICHCTBUSI HA OKPYXKAIOIIYIO CPETy
Hayxwu o 3emiie

I'eoskonorus

NudopmanoHHble TEXHOJOTHH B OXpaHE OKpYKaIoIeh cpeipl U paldOHAIEHOM
WCIIOJI30BaHUU MTPUPOIHBIX PECYPCOB

CoBpeMeHHbIE METO/IbI TTOUCKA U 00PaOOTKU HAyYHO-TEXHUYECKON JTOKYMEHTAIINH
OCHOBBI MPOEKTUPOBAHUS U IKOJIOTUUYECKAST SKCTIEPTH3a

OrueHka BO3JEHCTBUS Ha OKPYKAIOILYIO CPENY

VYyeOHas mpakTUKa: 03HAKOMUTEIbHAS TTPAKTHKA
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46.
47.
48.
49.

50.
51.

[Ipou3BocTBEHHAs MPAKTUKA: TEXHOJOTHYECKas (MMPOEKTHO-TEXHOIOTHYECcKas)
[Tpou3BoACTBEHHASA MPAKTUKA: HAYYHO-UCCIIEIOBATENbCKas padoTa
[IpousBocTBEHHAs MPAaKTUKA: MPEAAUIIIIOMHAs IPAKTHKA

l'ocynapcTBeHHass UTOroBasl aTTECTALMs: BBIIOJHEHHE, IMOArOTOBKA K IPOLELype
3alUTHI U 3alIUTa BHITYCKHOW KBaJM(UKAIIMOHHON pabOThI

I'paxnanckast 3a1MTa B Ype3BbIYANHBIX CUTYALUAX

[lepeBoa HAYYHO-TEXHUYECKOM TUTEPATYPHI

Bxomsammx B OOII mo nampasienuto noaroroBku 18.03.02 DHepro- um pecypcocbdeperaromiye
MPOIECChl B XUMUYECKOW TEXHOJOTHUH, HEPTEXUMUU U OMOTEXHOJOTHH, Hpodmib «OxpaHa
OKpYXKarolle Cpellbl U PalMOHAIBHOE HCIIOJIb30BAHUE MPUPOJHBIX PECYPCOB», BHIIIOJHEHBI B
BUJIC OT/ICNIbHBIX IOKYMEHTOB, SIBIISIIOIIUXCS HEOThemiieMon yacThio fannoi OOIL.

10 METOANYECKHUE MATEPHUAJIBI 11O JTUCHUIIJIMHAM, ITIPAKTUKAM U I'NA

MeTtoauueckue Matepralibl 10 AUCUUIUIMHAM, ITpakThkam u ['HA:

RRooo~NoOR~wNE

28.
29.
30.
31.
32.
33.
34.
35.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

Pycckuit s3b1K (Kak HHOCTPAHHBIN)

Uctopus (Mctpus Poccun, BceoOmias ucropus)

IIpaBoBEICHME

dunocodus

OCHOBBI 5KOHOMHKH U YIPABIIEHUS IPOU3BOJICTBOM
ConunaibHO-TICUX0JIOTHYECKUE OCHOBBI PA3BUTHUS JINYHOCTU
OO0mas u HeopraHudeckasi XuMus

Oprannueckasi XUMust

AHanuTuyecKas XuMus

dusnyeckas XuMHUst

Konnounnasa xumus

Marematuka

dusuka

BBenenune B uH(pOpMallnOHHbIE TEXHOJIOTUN

Okonorus

be3onacHOCTh JKU3HEAECATENBHOCTH

NnxenepHas U KOMIbIOTepHas Tpaduka

[IpukiiagHas MexaHuka

IIpoueccel n annapaTel XUMUYECKON TEXHOJIOTHH

O01mmas xumMuyeckas TEXHOJIOTUI

Cucremsl ynpaBieHUs: XUMHUKO-TEXHOJIOTMUYECKUMHU IIPOLIECCAMU
MonenrpoBaHue 3HEPTo- U pecypcocOeperaromx NporeccoB
dusznyeckas KyJapTypa U CIIOPT

DNEeKTUBHbIE TUCIUILIMHBI 10 PU3NYECKON KYIbTYpEe U CHOPTY
JIaGopaTopHBIi MPAKTUKYM 10 OPraHUYECKON XUMHUH
[IpoexTpoBaHue NPOLIECCOB U ANIIapaTOB XUMHYECKOW TEXHOJIOTUH
WNHcTpyMeHTalIbHBIE METO/IbI AHATIN3a B OXPAHE OKPYXKAIOUIEH Cpebl U palMOHAIBHOM
HCIIOJIb30BaHNUH ITPUPOIHBIX PECYPCOB

buonorus

OCHOBBI TOKCUKOJIOTUU

IIpoMbliieHHAs! 9KOJIOTUSI OCHOBHBIX XUMHUYECKUX ITPOU3BOJICTB
TexHMKa 3aNThI OKPYKAIOIIEN CPeIbl

DKOHOMMKA Y IPOTHO3UPOBAHUE MPOMBILUIEHHOTO IPUPOOIIOJIb30BAHMS
DKOJOTUYECKHIT MOHUTOPUHT

XuUMHSA OKPYXKaIOLIEH Cpeabl

buoxumus
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36. OcHOBBI MUKPOOHOJIOTHN U OMOTEXHOJIOTHH

37. MeToapl XUMHUYECKOTO MOHUTOPUHTA OKPYXKAOIIEH cpeibl

38. TexHOIOrMM MUHUMM3ALUN aHTPOIIOTEHHOT'O BO3JICHCTBUS Ha OKPYKAIOLIYIO CPEy

39. Hayku o 3emie

40. I'eoskomnorus

41. udopMaliioHHBIE TEXHOJIOTUM B OXpaHE OKPYKAIOUIEW CpeAbl M PaldOHATIHLHOM
HCIOJIb30BAHUU NIPUPOJIHBIX PECYPCOB

42. CoBpeMEHHBIE METO/IbI TOMCKA U 00Pa0OTKH HAYYHO-TEXHHUECKOW JOKYMEHTAIH

43. OcHOBBI IPOEKTUPOBAHUS U HKOJIOTHUECKAs SKCIIEPTU3A

44. OueHka BO3/ICHCTBHS Ha OKPYKAIOIIYIO CPEy

45. YyeOHas mpaKkTUKa: 03HAKOMUTEIbHAS TIPAKTHKA

46. TIponsBoACTBEHHAs MPAKTHKA: TEXHOJIOTHYECKas (MPOEKTHO-TEXHOJIOTHIECKas )

47. Ilpon3BoAcTBEHHAs NIPaKTHKa: HaAy4yHO-HCCIel0BaTeIbCcKas padboTa

48. TIpon3BoACTBEHHAs MPAKTHKA: MPEIAUIIIOMHAs TPAKTHKA

49. T'ocynapcTBeHHass MTOroOBas aTTECTallUs: BBIOJHEHHE, MOArOTOBKA K IIpolenype
3alIUTHI U 3aIIMTa BHITYCKHOHN KBAJIM(UKAITIOHHON pabOThI

50. I'paxxnaHcKast 3alIUTa B YPE3BbIUANHBIX CUTYALUAX

51. IlepeBos HayYHO-TEXHUUECKOM JINTEPATYpPbI

Bxomsamux B OOIl mo wanpaenenuto moarotoBku 18.03.02 DHepro- u pecypcocOeperarorime
MPOLECChl B XUMUYECKOM TEXHOJOTUHU, HEPTEXUMUU U OHOTeXHOJOrHH, Hpodmib «OxpaHa
OKPYXKAIOIICH Cpellbl U PAMOHAIBHOE HCIIOJIE30BAHUE TPHUPOIHBIX PECYPCOBY», BBITIOJHEHBI B
BUJIE OTAENBHBIX JOKYMEHTOB, SIBIISIOIIUXCS HEOThbeMJieMol YacThio nanHoit OOIL.

11 PABOYAS ITPOI'PAMMA BOCIIMTAHUA

PaGouass mporpamma Bocnutanusi, Bxonsmias B OOIl mo HampaBieHHIO TOJITOTOBKU
18.03.02 Duepro- u pecypcocOeperaronme mporuecchl B XUMHYECKON TEXHOJIOTHH, HEPTCXUMUHU
u O6uotexHonoruu, npopunas «OxpaHa OKpYXKAlOMIeH Cpelbl M palMoOHaIbHOE HCIOJB30BaHUE
MPUPOJHBIX PECYPCOB», BBHINIOJHEHA B BHJE OTICIBHOTO JIOKYMEHTA, SBISIONIETOCS
HeoTheMJiIeMol yacThio fanHoit OOII.

12 KAJJEHJAPHBIN IIJTAH BOCIIUTATEJIBHON PABOTBI

Kanenmapuseiii mnan BocmuTarenbHOW paboThl, Bxomsmuid B OOIl mo HampaBieHHIO
noarotoBku 18.03.02 DHepro- u pecypcocOeperamIme mpoecchl B XUMUYECKONH TEXHOJIOTHH,
HepTeXUMUH W OHOTEXHONOTHH, Mpodmib «OXpaHa OKpYKaIoLel cpenbl W paloHaIbHOe
HCIIOJIb30BaHNE ITPUPOJIHBIX PECYPCOBY, BBITIOTHEH B BHJIC OT/ICIHLHOTO JIOKYMEHTA, SIBIISTFOIIETOCS
HeoTheMJiIeMol yacTbio fanHoit OOII.
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