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1 OBIIUE ITOJIO)KEHUA

1.1 OcHoBHass mnpodeccuoHajbHasi oOpa3oBarejibHasi MNporpaMma BbICIHIET0
o0pa3oBaHusi — NporpaMMa MOATrOTOBKH 0akajJaBpoB (Jajiee — mporpaMma 0akajlaBpuara,
OOIl o6akanaBpuara), peanuzyeMas (QenepanbHbBIM T'OCYJAPCTBEHHBIM  OIOIKETHBIM
o0pa3oBaTeNbHBIM  YUpPEeXKICHHEM  BhICIIEro  oOpazoBaHus  «Poccwifickuii  XHMHKO-
TexHoJIornueckuil yHuepcuter umeHu J[.M. MenneneeBa» B COOTBETCTBUM C (pemepaibHBIM
TOCYJJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM BBICHIETO 00pa3oBaHUs — OakajlaBpuaT IO
HampaBiaeHuto moarotoBku 18.03.01 Xumuueckasi TexHoJsiorusi, npobunas TexHoaorus
HEOPraHMYeCKNX BellecTB, INPEACTaBIseT COOONW KOMIUIEKC OCHOBHBIX XapaKTEPHCTUK
o0pa3oBaHUsl U OPraHHU3AI[MOHHO-TIEJaTOTMUYECKUX YCJIOBUN, KOTOPBIA TNpEACTaBIEH B BHJE
y4eOHOT0 IJ1aHa, KaJeHJapHOro yueOHoro rpaduka, pabounx mporpaMM AUCLUUIUIMH (MOIYJIEH),
OLICHOYHBIX M METOJMYECKUX MaTepuaioB, paboyeil mporpaMMbl BOCHHUTAHMS, KaJeHIApHOIO
IUIaHA BOCIIUTATENBbHOM paboThl, (POPM aTTeCTaIUH.

1.2 HopMaTuBHBIEC AOKYMEHTBI AJIsl pa3padoTKM NpPOrpaMMmbl 0akajlaBpuara 1o
HANPaBJIEHUIO MOATOTOBKHU COCTABIISIOT:

— ®denepanbHblil 3akoH 0T 29.12.2012 Ne 273-03 «O6 ob6pa3zoBanuu B Poccuiickoi
Denepauuny;

- [Tpukaz MunoOpuayku Poccum ot 07.08.2020 Ne 922 «O6 yTBepKAeHUU
denepanbHOTO TOCYNapCTBEHHOTO OOpa30BaTENBHOTO CTaHAApTa BBICHIETO OOpa3OBaHUS —
OakanaBpuat 1o HanpasieHuto moarotoBku 18.03.01 Xumuueckasi texnosiorus (nainee — ®IrOC
BO — 6akanaBpuar no HanpasineHuto noarotoBku 18.03.01 Xumuyeckasi TeXHO10THSA ),

- [Tpuka3z Muno6puayku Poccun ot 06.04.2021 Ne 245 «O0 ytBepxaenuu [lopsaka
OpraHM3alMl M OCYIIECTBJIEHUS OOpPa30BAaTENbHOM JEATENBHOCTH IO 00pa30BaTEIbHBIM
mporpaMMam BEICIIIEro 00pa3oBaHus — IporpamMmamM OakaliaBpuara, MporpaMMmam CIeuaaInuTeTa,
IporpaMMaM MarucTparypb».

- [Ipodeccuonanpuniii  crangaptr  40.011 «Cnenuamuct MO0 HAy4yHO-
HCCJICIOBATEILCKUM UM OMBITHO-KOHCTPYKTOPCKUM pa3pabOTKaM», YTBEPXKIACHHBIN MPUKA30M
MunucTepcTBa TpyJa u conuanbHou 3amuThl Poccuiickoit @enepanun ot 04.03.2014. Ne 211w;

- [Ipodeccuonanpupiii  cranmapt 40.117  «CnenuamucT 1O 3KOJIOTHYECKOU
0e30macHOCTH (B TPOMBIIUICHHOCTH )», YTBEPKICHHBIM NpUKa3oM MMHHCTEpPCTBA Tpyna u
conuanbHoi 3amuThl Poccuiickoit @enepannn ot 07.09.2020 Ne 569H.

— [Ipodeccuonanpubiii  crangapt 26.006 «Chenuamuct 1o pa3paboTke
HAHOCTPYKTYPHUPOBAHHBIX ~ KOMIO3UIIMOHHBIX ~ MaTEpHANiOB», YTBEPKICHHBIA  MPUKA30M
MunucTepcTBa TpyJa u conuanbHoi 3amuThl Poccuiickoit @enepanun ot 08.09.2015 Ne604

— [Tpodeccuonanpupiii cranmapt 40.136 «Cneumamuct B obnactu pa3paboTKH,
COMPOBOXKACHHUSI M WHTETPAIlMM TEXHOJOTUYECKMX TMPOIECCOB U MPOU3BOJCTB B 001acTH
MaTepuaioOBEIECHUS M TEXHOJOTUU MaTEepUAIOB», YTBEPXKICHHBIM NpHUKazoM MuUHUCTEpCTBa
TpyZa u colaibHoi 3amuthl Poccuiickoit ®@enepanun 25.12.2015 Nel153h.

— Ilpuka3z MwunucrepctBa obpazoBanusi U Hayku P®D ot 23.08.2017 Ne 816 «O6
yTBepkAcHUH [lopsiaka MpUMEHEHUsS OpraHU3alUsIMU, OCYIIECTBISIONIMMU 00pa30BATEIBHYIO
JEeSTENIbHOCTD, 3JEKTPOHHOTO OOYyYeHHMsI, JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUN IpU
peanmu3anu  00pa3oBaTeNbHBIX IporpamMm» [OneKTpoHHBIH pecypc]. Pexum pocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332 &intelsearch=816+%EF%F0%E8%EA
%E0%E7/ (nara oopamenus: 02.03.2022 ).

— Ilpuka3 MunHucTepcTBa Haykd M Bbiciiero oopasoBanusi Poccuiickoit ®denepanmu,
MunucrepctBa mnpocBemienus Poccuiickori ®eneparmuu ot 05.08.2020 Ne 885/390 «O
MPAKTUYECKOW TOJATOTOBKE OOydJaromuxcs» [DIeKTpoHHBI pecypc]. Pexum mocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&link _1d=0&nd=102850569&intelsearch=&firstDoc=1/
(mata obpamenus: 02.03.2022);

— Ilonoxenne 00 oOpraHW3alii W WCIOJIH30BAHUU JJIGKTPOHHOTO OOYYCHHS W
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JTUCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH MPHU peann3ai 00pa3oBaTeNIbHBIX IPOTPAMM B
denepasbHOM TOCYAapCTBEHHOM OIO/DKETHOM 00pa30BAaTENbHOM  YUPEKACHUU  BBICIIETO
obpazoBanus «POCCHIICKHI XUMHUKO-TEXHOJIOTHYeCKui yHuBepcuteT uMenu .M. MenneneeBay,
npussToe pemieHneM YdeHoro coseta PXTY um. /.M. Mengaeneesa ot 27.03.2020, npotokos Ne
9, BBezieHHOE B nieiicTBUe nipukazoM pektopa PXTY um. .M. Menneneesa ot 27.03.2020 Ne 29
oq [D71eKTpOHHBIN pecypc]. Pexum JOCTyTa:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie EOiDOT _2.pdf (mara
obpamenus: 02.03.2022);

- [TonoxeHne o0 NPAKTUYECKOH MOATOTOBKE OOydaommxcs B  (enepaabHOM
TOCYJapCTBEHHOM  OIO/DKETHOM  00pa30BaTENbHOM — YUPEXKIEHHUH BBICHIETO 00pa3OBaHUS
«Poccuiickuil XMMHUKO-TEXHOJIOTUYECKUu yHuBepcuTeT umenu .M. MenneneeBay, NpuUHSATOE
peuienueM Yuenoro coseta PXTY um. JI.. Menaeneesa ot 25.11.2020, mpotokon Ne 4, BBeieHO
B neiictBue mnpukazoM pektopa PXTY wum. .M. MennpeneeBa ot 26.11.2020 Ne 117 O/
[DneKTpOHHBII pecypc]. Pexum JOCTYyTIA:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie prakt podgotovka 2.pdf
(mata oopamenus: 02.03.2022).

I[Ipy ocBoeHMM JUCHMIUIMH M TNPaKTUK CTYIEHTHl JOJDKHBI  MCIIOJNB30BATh
UH(POPMALIMOHHbIE M WH(POPMALMOHHO-00pa30BaTEbHBIE PECYPCHl CIEAYIONUX MOPTAIOB U
CalTOB:

— Cucrema (QenepaibHbIX 00pa3zoBaTelbHBIX MOpTanoB. CucTeMa  OTKPBITOTO
obpazoBanus. Koncantunarossiii nentp MOC OO P® [Dnekrponnslii pecypc] — Pexum nocryna:
http://www.openedu.ru/ (mata o6pamenus: 02.03.2022).

— HWudopmannonnas cucrema «EquHoe okHO JocTyna K 00pa3oBaTelbHBIM pecypcamy.
URL: http://window.edu.ru/ (nara obpamenus: 02.03.2022).

— OOJIIO: coorBercTBue TpedoBanusiM PI'OC [DnexTpoHHbIH pecypc] — Pexum nocrymna:
http://fepo.i-exam.ru/ (mara oopamenus: 02.03.2022).

1.3 O0mas xapakTepucTHKA MPOrpaMMbl 0aKajiaBpuara

Lesblo nporpaMMbl 6aKajJaBpUaTa sBISETCS CO3aHHE I 00YJaIOUINXCs YCIOBUHM 115
npuoOpeTeHus: HeoOXOIMMOTO AJIsl OCYIIECTBICHHS MPO(EeCCHOHATBLHON EeATEIbHOCTH YPOBHS
3HaHUHM, YMEHMH, HaBBIKOB, OIBITA JAEATEJIBHOCTH W TMOJATOTOBKM K 3alllUTE BBIMTYCKHOM
KBATH(UKAIIMOHHON PabOTHI.

[Tonyyenue oOpa3oBaHMs 1O 00pa30BaTEIbHON MpOrpaMMe BBICIIErO OOpa3OBaHUS —
nporpaMme OakajaBpuaTa JIOMYCKAaeTCs TOJBKO B 00pa30BaTENIbHOM OpraHU3allid BBICILIETO
o0pa3oBaHUs ¥ HAyYHOUH OpraHu3anuu (Janee — OpraHu3aims).

OO6yuenue 1o 00pa3oBaTeNbHONW MPOTPaMME BBICHIETO O0O0pa30BaHUsI — TMPOrPaMMeE
OakanmaBpuaTa B 00pa30oBaTeIbHON OpPraHM3ALUHU OCYILECTBIISCTCS B OYHOH, OYHO-320YHOU WU
3a04HOM (hopmax o0yueHus. O6beM mporpaMmbl OakaiaBprara coctanisieT 240 3a4eTHBIX €TUHUIT
(masee — 3.e.) BHE 3aBHCHUMOCTU OT (OpMBI OOyueHHs, NPUMEHSIEMBIX O00pa30BaTENbHBIX
TEXHOJOTHH, peaau3aluu MporpaMMbl OakanaBpuaTa C HCIOIb30BAaHUEM CETEBOU (POPMBI,
peau3alyy nporpaMMel OakanaBprara 1o HHAWBUYyaTbHOMY yUeOHOMY IUIaHY.

OO6bem mporpaMmbl OakaiaBprara, pealu3yeMblid 3a OJUH YUEOHBIN IO/, COCTABISET HE
6onee 70 3.e. BHE 3aBUCUMOCTH OT (opMBI OOydUEHUs, NPUMEHSIEMbIX 00pa30BaTEIbHBIX
TEXHOJOTHH, peaau3aluu MporpaMMbl OakandaBpuaTa C HCIOIb30BAaHUEM CETEBOW (OPMBI,
peanu3any MporpaMmbl  OakalaBpuara IO WHAMBHIyaJbHOMY Yy4eOHOMY IUIaHy (3a
HCKIIFOYCHHEM YCKOPEHHOTO 00y4eHUs), a MPpU YCKOPEHHOM 00yueHun — He Oonee 80 3.e.

Cpok monydenust oOpa3oBaHHs IO TMporpaMMe OakanaBpuaTa (BHE 3aBUCUMOCTU OT
MIPUMEHSEMBIX 00pa30BaTEIbHBIX TEXHOJIOTHH):

- B 0YHOH (popme 00ydeHus1, BKIIIOUasi KAHUKYJIBI, IPEIOCTaBIISIEMbIE TTOCIIE TIPOXOKIACHUS
rOCyIapCTBEHHOW UTOTOBOM aTTeCTalliu, COCTABIISIET 4 roja;
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- B OYHO-3a0YHOW WJIM 3a04HOM (popMax oOydeHUs yBEIWUYMBAETCS HE MEHEE 4YeM Ha 6
MecsIeB U He OoJiee yeM Ha | roj mo CpaBHEHHUIO CO CPOKOM IOJIyYCHUS OOpa30BaHMs B OYHOU
dbopme 00yueHus,

- Ipu 00yYEHUH 10 UHANBUAYAIBLHOMY Y4eOHOMY TUTaHy HHBaKUI0B u mull ¢ OB3 moxer
OBITH YBEJIMYEH [0 UX 3asBJICHUIO HE OoJiee yueM Ha | roj mo cpaBHEHHUIO CO CPOKOM IMOJTyUEHUs
00pa30BaHus, YCTAHOBICHHBIM JUIsI COOTBETCTBYIOIIEH (OPMBI 00yUEHUSI.

Opranu3zanys caMoCTOSITENIbHO OIpeIesseT:

- CPOK TONydeHHUs 0Opa3oBaHUsSI MO MporpamMme OakamaBpwara B OYHO-3a0YHON WK
3a04HOM (popmax 0OydeHHUs, a TaKKe M0 UHIMBUIYaTbHOMY y4eOHOMY IJIaHy, B TOM YHUCIIE MPU
YCKOPEHHOM OOYYCHHH,

- 00BbeM IporpaMmbl OakaaBprara, pean3yeMblid 3a OJUH YUeOHBIN TO/.

[Ipn peanmuszanuu TporpamMmbl  OakalaBpuaTa OpraHu3alvs BOpaBe MPUMEHSTH
3EKTPOHHOE 00yUeHUe, TUCTaHIIMOHHbIE 00pa30BaTeIbHbIE TEXHOJIOTHH.

Peanu3arus mporpaMmel OakanaBpuara ¢ IPUMEHEHHUEM UCKIIOYUTEIHHO SJIEKTPOHHOTO
o0y4eHus1, AMCTaHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI HE JOMyCKaeTCsl.

DNeKTpOHHOE 00yUYeHHE, TUCTAHIIMOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH, IPUMEHSIEMbIC
npu OoOy4eHHWH HHBAJIUIOB U JIUI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHM 3[I0pOBBSl (Jajee —
uHBauapl U smna ¢ OB3), m0mkHB NpeaycMaTpuBaTh BO3MOXKHOCTH IpUEMa-Niepeaaydn
nH(OpMaIUK B JOCTYITHBIX JIJIs1 HUX (OopMax.

Peanmzamuss  mporpammbl  OakajmaBpuara — OCYIISCTBIISIETCS — OpraHHM3alMedl  Kak
CaMOCTOSITENIbHO, TaK U MOCPEACTBOM CETEBOU (HOPMBI.

OOpazoBatenbHasi JEATENBHOCTh IO MporpamMme OakanaBpuara OCYIIECTBISETCS Ha
roCy1apCTBEHHOM s3blke Poccuiickoit denepanuu, €Cid WHOE HE ONPEAENICHO JIOKAJIbHBIM
HOPMATUBHBIM aKTOM OpTaHH3AITHH.

Crpyktypa mporpammbl OakanaBpuara (oOsi3aTenbHas dYacTh, 4acTh, (opmupyemas
y4aCTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH; (paKyIbTaTUBBI) — U3 cooTBeTcTBYIoHIero ®I'OC.

B pamkax nporpammbl OakajaBpuaTra BBIICNAIOTCS oO0s3aTeiabHass 4acTh W YacTb,
dopmupyemMass ydacTHHKaMH OOpa3oBaTeNbHBIX oOTHOWEHWHA. I[Ipu pa3paboTke mporpammbl
OaxanaBpuaTa 00y4yarouuMcs: 00eCeunBaeTCs BOZMOKHOCTh OCBOEHUS JIEKTUBHBIX TUCIUIUINH
(Momyneit) u pakyTbTaTUBHBIX JUCIUILIMH (MOAYyIei). DakynbTaTUBHBIE TUCITUTUIUHBI (MOTYJIIH)
HE BKJIFOYAIOTCS B 00bEM MPOTrpaMMbl OakajgaBpuaTa.

[TporpamMma GakanaBpuaTa COCTOUT U3 CIASAYIOUINX OJIOKOB:

— broxk 1 «/lucuumniauabl (MOILYITH )»

- bnok 2 «IIpaktuka»

— biok 3 «['ocynapcTBeHHast UTOTOBasi aTTECTALUS

CrtpykTypa nporpammsl 0akajiaBpuara

CrtpykTypa nmporpaMMbl OakajgaBpuaTa O0Bem nporpaMmbl OakaiaBpraTa
B 3aUETHBIX €IMHUIIAX
broxk 1 Jucturnmuabl (MOTYJN) He meHee 180
biiok 2 IIpakTuka He MeHee 15
bioxk 3 ["'ocyapcTBeHHAss UTOTOBAasi aTTECTALIHS HEe MeHee 6
O06wem nporpamMmbl OakajaBpuaTa 240

B Baok 1 «Jlucuumiuael (MOIYNN)» BXOAST TUCIHUIUIMHBI (MOAYJIH) MO (GUIoCOPuH,
ucropun (ucropun Poccum, BceoOme HMCTOpUH), WHOCTPAHHOMY SI3BIKY, O€30MacHOCTH
KU3ZHEJEATEIILHOCTH, TI0 (PU3MUYECKOM KYIbType U CHOPTY (B 0ObeMe He MeHee 2 3.€., He MeHee
328 akaeMHUYECKHUX 4acOB, KOTOPbIE SBISIOTCS 00513aTENbHBIMU ISl OCBOEHUS, HE MEPEBOSATCS
B 3.€. M HE BKIIIOYAIOTCS B 00BbEM MpOTrpaMMbl OakalaBprara, B paMKax 3JCKTUBHBIX TUCIUTUINH
(Momyneit B ouHor ¢dopme oOyueHus). Jucuuminapl (MOAyIH) MO (U3HMYECKON KyIbType U
CIIOPTY PEATU3YIOTCS B MOPSAKE, YCTAaHOBICHHOM opranu3anuei. Jns nmuu ¢ OB3 opranuzanus
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YCTaHABIUBAET OCOOBIN MOPSAIOK OCBOCHUS AUCHHUIUIMH (MOAYJIEH) MO (GPU3UIECKON KYJIbTYpE H
CIIOPTY C YYETOM COCTOSIHUS UX 3/10POBBS.

st munr ¢ OB3 opranm3anius ycTaHaBIWBAaeT OCOOBIN TMOPSIOK OCBOSHUS TUCITUTIINH
(Monmynei) mo (U3NYECKON KyJIbType M CHOPTY C YYETOM COCTOSHHUS HX 3J0POBBS
(https://www.muctr.ru/sveden/ovz/).

B Buiok 2 «IIpakTuka» BXOAAT yueOHast U POU3BOACTBEHHAS IPAKTHKH.

Tunel yaeOHON MPAKTHKU:

- 03HaKOMUTEJIbHAS,

Tunbl TPOU3BOACTBEHHON MPAKTUKU:

- TEXHOJOTUYECKast (MMPOCKTHO-TEXHOJIIOTUYECKasl) MPAKTUKA,

- IPEATUIIIIOMHAs IPAKTHKA;

- Hay4YHO-HCcCle0BaTenbckas padora.

Opranu3zaiys BbIOMpAET OAMH UM HECKOJIBKO THUIIOB y4eOHOW MPAaKTUKU M OJUH WU
HECKOJIbKO THUITOB MPOMU3BOJCTBEHHON U3 MEpPEUHs; BIIPaBe BHIOPATh OJAMH WM HECKOJIBKO THIIOB
y4eOHON MPaKTUKU W (WJIH) MPOU3BOJICTBEHHON MPAKTHKHU (IIPY HAJIMYWHN); BIIPABE YCTAaHOBUTH
JOTIOTHUTEIBHBIA TUN (TUIBI) y4eOHOW W (MJIM) MPOU3BOJCTBEHHOW MPAKTUK; YCTaHABIIMBAET
00BEMBI MTPAKTUK KAXKIOTO TUIA.

B Baok 3 «I'ocygapcTBeHHas UTOroBasi aTTeCTalUs BXOJSAT:

- MOATOTOBKA K MPOIIeIype 3alUThI U 3alUTa BHITYCKHON KBaJU(DUKAIIMOHHOW pabOTHI.

1.4 TpeGoBaHus K NOCTyNAOIIEMY

TpeboBanusi K MOCTymaroleMy ONpPENeNsioTcsl (enepalbHbIM 3aKOHOJIATEIbCTBOM B
oOmactu oOpa3oBaHusi, B ToM uucie I[lopsakoMm mpuema Ha oOydeHHe MO 00pa3oBaTENbHBIM
mporpaMMaM BBICHIETO 00pa3oBaHUsl — MporpaMmaMm OakanaBpyuaTa Ha COOTBETCTBYIOLIMM
y4eOHBIH ro.

2 XAPAKTEPUCTUKA MPO®ECCUHOHAJBHOM JEATEJIBHOCTH
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 OO6nacte mnpodecCHOHATBHOM HAEITeNbHOCTH U cdepa mnpodeccuoHaTbHOM
NESTENIbHOCTH BBITYCKHUKOB, ocBouBIHX OOII 6akanaBpuara, BKIIIOYAET:

26 XUMHYECKOE, XMMHKO-TEXHOJIOTHYECKOE MPOU3BOACTBO (B cdepax: MpPOHU3BOACTBA
HEOPraHMYECKUX BEIIECTB; MPOU3BOJCTBA XUMHUYECKHMX HWCTOYHUKOB TOKAa; IPOU3BOJICTBA
3alIUTHO-AEKOPATUBHBIX MOKPBITHIA);

40 CkBo3Hble BHJBI MPOGECCHOHATBPHON AEATENbHOCTH B MPOMBIIUICHHOCTH (B cdepe
OpraHM3ali U MPOBEACHUS HayYHO-HCCIEA0BATENbCKUX U OMBITHO-KOHCTPYKTOPCKUX paboT B
00JacTH XMMUYECKOTO U XUMUKO-TEXHOJIIOTUYECKOTO MMPOU3BOJICTBA).

2.2 Tunel 3amay u 3amaud TPO(ECCHOHATBLHON NEATEIbHOCTH, K KOTOPBIM TOTOBSTCS
BBIITYCKHUKH B pamkax ocBoeHus OOII GakanaBpuara:

- Hay4HO-HCCIIEI0BATEIbCKUE;

- TEXHOJIOTUYECKUE.

2.3 O0bekTamMu TPO(PECCHOHAIBHON ACSITEIPHOCTA BBIMYCKHUKOB, OcBouBIINX OOII
OakanaBpuaTa, WU 00IacTh0 (00TIaCTSIMI) 3HAHUS SBIISIOTCS:

- MUHEpPAJbHOE ChIphE, XMMHUECKas MPOAYKLHS HEOPraHWYECKOM U OpraHu4ecKou
TPUPOJIBI;

- IpuOOPbI U METO/IbI OTIPEIEIIEHUS COCTaBa U CBOMCTBA BEIIECTB M MaTEPHUAJIOB B 00J1acTH
npohecCHOHALHOM IS TEIILHOCTH;

- o0opynoBaHuE, TEXHOJOIMYECKHE TMPOIECChl W IMPOMBIIIEHHBIE CHCTEMBI IS
MOJTyYeHHUsl BEIIECTB, MAaTepUANOB, W3ENIHA, a TakKe JJs 3allUThl OKPYXKaomehd cpeapl OT
BJIMSTHUS TIPOMBILIUIEHHOTO MPOM3BOCTBA, YHEPTETUKU U TPAHCIIOPTA.

3 CTPYKTYPA ITIPOI'PAMMbI BAKAJIABPUATA
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Conepxanne ®W oOpraHu3anus oOpa3oBareiabHOTO Tporecca mnpu peanusanun OOIT
BhICcIIero oOpa3oBaHusi — OakanaBpuar mo HampasieHuio noArotoBku 18.03.01 Xumuuyeckas
TeXHOJIOTHSl PETJIAMEHTHPYETCS:

—y4eOHBIM TUIAHOM;

—KaJICHJIaPHBIM YIEOHBIM IpauKoM;

—pabounMu IporpaMMaMH TUCIMILIHH (MOIyJIei);

—pabo4yuMu IPOrpaMMamMu NMPaKTHK;

—IIPOrpaMMOi IrOCY1apCTBEHHON UTOTOBOM aTTECTALUU;

—(pOHaMH OLIEHOYHBIX CPEJCTB;

—METOJUYECKUMU YKa3aHUsIMU 110 cooTBeTcTBYMOMENH OOIT;

—paboyeii mporpaMMoii BOCTIUTAHHUS;

—KaJIeHJapHBIM TJIAHOM BOCIIUTATEIbHON paboTHI.

3.1 Y4eOHblii mi1aH

VYueonsiii ran OOIT 6akanaBpuaTa BKIIOYAET EPEUCHD JUCITUTUIINH (MOIYIICH ), MPAaKTHK,
aTTECTAlMOHHBIX HCIIBITAHUN IPOMEKYTOYHOM M TOCYJAapCTBEHHOM HWTOTOBOM aTTeCTaluu
oOydaromuxcsi, Apyrux BUJOB yueOHOW NEATENbHOCTH C yKa3aHHEM HX o0beMa B 3a4€THBIX
€IMHUIIaX, OCIIEeI0BATEIbHOCTH U paclpeeieHus 10 nepruoiaM o0yueHHs; BBIIEIIETCS 00beM
KOHTAKTHOM paboOThl 00ydwaromuxcsi ¢ mpenojaaBareyieM (MO0 BHAAM Yy4YeOHBIX 3aHATHH) W
CaMOCTOSITENIbHONW paboOThl OOYYAIOIIMXCS B aKaJeMHYECKHX (aCTpOHOMHUYECKMX) yacax. Jlms
KOKIOU JUCHMIUIMHBL (MOIYJIS) M MPAaKTUKHU YKa3blBaeTcsa (popma MpOMEKYyTOYHOW aTTeCTalluu
00ydJaromuxcs.

Y4eOHbIi M1aH TPEICTABIICH B MPUJIOKCHHH.

3.2 KanenaapHplii yueOHbIi rpadpuk

[TocrmenoBarenbHOCTh peaau3alliu MPOrpaMMbl OakajlaBpHara MO TOJaM U CEeMecTpaM
(BKJTIOYAs TEOPETHUECKOE 00yUeHHE, TIPAKTUKH, TPOMEKYTOUHBIE U TOCYAapCTBEHHYIO UTOTOBYIO
aTTecTalliy, KaHUKYJIbI) IPUBOIUTCS B KaJCHIAPHOM yueOHOM Trpaduke.

Kanennapusiii yueOHbIN rpaduk MpeAcTaBiIeH B TPUIOKCHUH.

3.3 Paboume nporpaMmbl TUCHMILIAH (MO1YJI€il)
B OOIl 6akamaBpuaTa B NPHIOKEHUU NPEICTABICHBI Bce paboure MpOrpaMMBbI
JTUCITUATIITAH (MOJTYJIEH ).

3.4 Paboume nporpaMMbl NPaKTHK

OOII 6akanaBpuaTa mpeaycMaTpUBaeT JOCTATOUHBIN A7 (POPMUPOBAHMUSL, 3aKPETICHHUS U
pa3BUTHS MPAKTHUECKUX HABBIKOB M KOMIETCHIUI 00beM mnpakTukd. [IpakTika mpeacraBiser
co0Oi BHJ y4eOHBIX 3aHSATHI, HEMOCPEICTBEHHO OPUEHTHPOBAHHBIX Ha MpPO(deccCHOHAIbHO-
NPaKTHYECKYI0 TIOATOTOBKY oOydatomuxcs. [IpakTmka 3akperuiieT 3HaHHS W yYMEHHS,
npruobOperaemMble 00yJaIOUIMMHUCS B PE3YIbTaTe OCBOSHUS TEOPETUYECKUX KYPCOB, BEIpaOaThIBAET
NPAaKTHYECKHE HABBIKM W CIIOCOOCTBYET KOMIUIEKCHOMY (DOPMHPOBAHHMIO YHUBEPCAIBHBIX,
oOmienpogdeccuoHaNbHBIX, MPO(ECCHOHANBHBIX KOMIIETeHIMH oOyuatomuxcs. [Iporpammbl
NPAKTHK TPUBEACHBI B IIPHIIOKCHUH.

[Tpu peanmuzanun OOII GakanaBpuata npexycMaTpUBalOTCs CIEAYIOMINE BUAbI TPAKTHK:

—y4deOHas,

—TPOU3BOJCTBEHHAS.

3.4.1 YueOHas npaKTHKa

Tun npakTUKH: 03HAKOMUTEIIBHAS.

3amauell MPaKTUKHU SBISETCS IOJyYEHUE MEPBUYHBIX MPO(ECCHOHANBHBIX YMEHHHA WU
HaBBIKOB, B TOM 4YHCJIE IIEPBUYHBIX YMEHHH M HAaBBIKOB HAy4YHO-HCCIIEIOBATEIbCKON
nestenbHOCTH. Ilpaktuka ocymectBiasiercs B PXTY um. JI.M. MenneneeBa Ha kadenpe



TEXHOJIOTMM HEOPTraHWYECKUX BEIIECTB M JIIEKTPOXUMHUYECKHX MPOLECCOB. PyKoBOACTBO
NPaKTUKON OCYIIECTBISIET MpenojaBareib Kadeapbl TEXHOJIOTUH HEOPTaHWYECKHX BEIIECTB U
3JIEKTPOXUMHYECKUX TMPOLECCOB, TEXHUYECKYH) TMOIACPKKY OCYIIECTBISIOT HWHKEHEPHO-
TEXHUYECKUN TIEPCOHAI M0 y4eOHOMY IPOIIECCy.

3.4.2 Ilpon3BoACTBEeHHASI IPAKTHKA

Tun npakTuku: TeXHOJIOrHYecKast (IPOEKTHO-TEXHOJIOTHYECKas).

3ajauell MPAaKTUKHU SIBISETCA MPAKTUYECKOE O3HAKOMIICHHE U H3yuY€HHE IMPOLECCOB
MPOM3BOJICTBA OCHOBHBIX BUIO0B THB, a Takke mnomydeHue ombiTa TPOQPEecCHOHATBHON
nesaTenbHOCTH. O3HAKOMIIEHHE C METOJaMU KOHTPOJSL M YNPAaBICHUS TEXHOJIOTUYECKUMHU
MpoIeccaMy ¥ pabOTON TEXHOJIOTHYECKOTO 000pY0BaHUS.

[IpakTrka OCyIIECTBISETCS HA MNPEINPUATUSX, C KOTOPHIMH 3aKJIOUEHBI JIOTOBOPHI O
MPAKTUYECKON MOATOTOBKE.

[IpakTrka MpOBOAUTCS B OAHOM W3 MOJAPA3ACICHUN NPEANPUATUNA WIM OpPraHU3ALUM, B
YHCIIO KOTOPBIX MOTYT BXOJIUTh: TPOU3BOJICTBEHHBIE [IEXU, TEXHOJIOTHUECKHUE OT/AEIbl U HAyYHO-
MCCJIEI0BATENbCKUE IIEHTPBI.

3.4.3 HayuHo-ucciienoBarejbckasi padora

Tun npakTuku: Hay4YHO-HCCIIEIOBATENbCKas paboTa.

3amaueld Hay4YHO-HCCJIEAOBATEIILCKOW pabOThl  SBISAETCS HM3YYCHHE KOHKPETHOTO
MPOU3BOJICTBEHHOTO TMpollecca MO pe3ylbTaTaM BBIOPAHHOTO OOBEKTa JJs HAy4YHO-
HCCJIEIOBATENIHCKON MM MPOEKTHOM JesATeNIbHOCTH; U3yUYEeHNE CUCTEMBI YIIPABICHUS KauyeCTBOM
MPOIYKINH, TEXHUKO-9KOHOMUYECKHX MMOKa3aTeNeil, MepONpHITHIA IO TEXHUKE 0€30MacHOCTH U
OXpaHe OKpY’Kalollleil cpeabl; MpPHOOpeTeHHe HEOOXOAMMBIX TMPAKTUYECKUX HAaBBIKOB IS
BBITIOJIHEHUS] BBITYCKHON KBanu(UKannOHHON paboTsl. HayuHo-uccnenoBarenbckas pabota
ocymectBisiercss B PXTY um. JI.M. MenneneeBa Ha kadenpe TEXHOJOTUM HEOPTaHUYECKHX
BEIIECTB U JJEKTPOXUMHUYECKHUX MPOIECCOB /WM B OJHOM W3 MOAPA3ICICHUNA TPEIITPUITHS,
OpraHM3aiyii, ¢ KOTOPbIMH 3aKJIIOYEHbl COOTBETCTBYIOIIHME JIOTOBOPHI O MPaKTHYECKOU
MOATOTOBKE.

3.4.4 IlpenaunjoMHasi NPaKTHKA

Tun npakTuku: NpeaguIuIoOMHas MpaKkTHKA.

3amadeil MPakTUKHU SBISETCS MaKCUMAIbHOE MPHUOIMKEHNE K BBIIOJHEHUIO BBITYCKHOM
KBATH(UKAIIMOHHONW paboThl, T.e. cOOp WM HW3y4YCHHE HAyYHO-TEXHHYECKOW HWH(OpMaInuu Mo
TEMaTUKE HCCIEIOBAaHUs, MPOBEIECHUE SKCIIEPUMEHTOB 1O BBIOPAHHON METOJMKE, aHallu3 X
pe3yabTaTOB U MOATOTOBKA AaHHBIX A1t Hancanuss BKP u mybnukarmii.

[Ipaktuka ocymectsiusiercs B PXTY um. [I.1. MenaeneeBa u (uiu) Ha NpEANPUSITUSIX, C
KOTOPBIMU 3aKJIFOUEHBI IOTOBOPHI O MPAKTHUECKOM MOArOTOBKE.

Bri6op MecT mpoXoKIeHUs MPaKTUK [UIsl JII C OTPAHUYCHHBIMH BO3MOKHOCTSIMH
3I0POBbsl NMPOU3BOAUTCA C YYETOM COCTOSIHHUS 3[0POBBSI OOy4aromMXcsi U TPeOOBAHMUSIMH TIO
JIOCTYITHOCTH.

3.5 llporpamma rocyaapcrBeHHoii utorosoi arrecranun (I'MA)

[Iporpamma rocyaapCTBEHHONM HMTOTOBOM aTTeCTalMM sBiseTcs npuioxeHuem k OOII
OakanaBpuaTa.

B rocynapcTBeHHYI0 HTOTOBYIO aTTECTAIIMIO BXOAUT BBIMOJTHEHHUE U 3aIMTa BBITYCKHOM
KBaJTM(PHUKAIIMOHHON paboThI.

3.6 ®ona ouenouHbix cpeacts (POC)

®OC cozmaercss B coorBeTcTBUU C TpeOoBanusmu PI'OC BO nns arrecramum
o0ydJaromuxcsi Ha COOTBETCTBHUE WX YUYEOHBIX JOCTH)KCHHN TOATAMHBIM TpeOOBaHUSM
cootBercTByromieit OOII GakanmaBpuarta 11l MPOBEJCHUS BXOJHOTO W TEKYIIEro OIEHWBAHMS, a
TaKXKe MPOMEXKYTOUHOH artectanuu oOydaronuxcsi. POC  sBisgercs COCTaBHOM YacThiO



HOPMAaTUBHO-METOJIMYECKOTO  OOECHeueHUss  CHUCTEeMbl  OIEHKHM  KayecTBa  OCBOEHUS
oOyuaromumucs OOII, Bxonut B cocraB OOII 6akanaBpuara.

OOC — KOMIUIEKT METOJIMYECKUX MaTepraIoB, HOPMUPYIOLIUX MPOLEAYPbl OLIEHUBAHUS
pe3ynbTaToB  OOy4eHHUs, T.e. YCTAHOBJICHHS COOTBETCTBUS  Y4E€OHBIX  JOCTHIKEHHI
3aINIaHUPOBAHHBIM pe3yibTaTaM o0ydeHus u TpedoanusiMm OOIl OGakamaBpuara, paboumx
IpOrpaMM AMCLMILINH (MOAYJEH) U IPAaKTHK.

DOC chopmMupoBaH Ha OCHOBE KITFOUCBBIX TPUHITUTIOB OIICHUBAHUS:

— BaJHMJHOCTU: OOBEKTHl OICHKH JOJDKHBI COOTBETCTBOBATh ITOCTABICHHBIM IEJISM
o0yJeHus;

— HaJIeKHOCTU: UCIIOJNb30BaHUE E€IMHOOOPA3HBIX CTAaHAAPTOB M KPUTEPHEB IS
OLICHUBAHMS TOCTUXKEHUM;

— 00BEKTUBHOCTH: pa3HbIe 00y4JaloUIrecs JOHKHBI IMETh PAaBHbBIE BO3MOXKHOCTH JJOOUTHCS
ycrexa.

®OC no gucuurnmHam, npaktukam, ['MA npuBeneHsl B MpUII0KEHUH.

WNuBanuaaM u nuiiaM ¢ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 310POBbsI (IO X 3asBJICHHUIO)
IPEOCTaBIISETCS BO3MOXKHOCTh 00yueHust o OOII 6akanaBpuara, yuuTHIBAIOLIEH 0COOCHHOCTH
UX TMCUXO(U3UUECKOTO Pa3BUTHsI, WHAMBUAYAIbHBIX BO3MOKHOCTEH W, MPH HEOOXOIMMOCTH,
o0ecrieunBaroIeil KOPPEKINIO HApYILIEHUH Pa3BUTHS U COLMAIBHYIO aIallTaIHIo.



3.7. Pabouasi nporpaMmMa BOCIMTAHMS

Pabouas mporpamMMa BOCHUTaHHUsS, pa3pabOTaHHAs M yTBEp)KIEHHas 0Opa3oBaTeNbHOU
OpraHu3alei, OomnpeAensieT KOMIUIEKC OCHOBHBIX XapaKTePUCTUK OCYILIECTBISIEMOH B
0o0pa3oBaTeNbHONW OpraHU3alliid BOCIHMTATENBHOW pabOThl MO COOTBETCTBYIOIIEH OCHOBHOMU
00pa3oBaTeIbHON IPOrpaMMe:

— 1IeJTb, 33/1a4M, OCHOBHbIE HAIIPABJICHUS U TEMbI BOCIIUTATEILHON PabOTHI;

— BO3MOXHbIE (OPMBI, CPEICTBA M METOJAbl BOCIHMTAHUS, BKIJIIOYAs MHCIOJIb30BaHUE
BOCIIUTATEIHHOTO MOTEHIIMANA JUCHUIUINH (MOy e );

— MOAXOJbl K MHAMBHUIYaIM3alMHM COAEP)KAHUS BOCIMTAHUS C Y4ETOM OCOOCHHOCTEH
00y4aromuxcs;

— mokazaTtenu 3((PEKTUBHOCTH BOCIHUTATEIBHOW PAaOOThI, B TOM YHCIIE IUIAaHUPYEMbIE
JMYHOCTHBIE Pe3yJIbTAaThl BOCHUTAHNUS, U HHBIE KOMITOHEHTHI.

3.8. KajsennapHblii 1IaH BOCIMTATEJILHOM PadoThI

Kanennmapupiii 1maH BOCHUTATENbHOW palOOThI, pa3paOOTaHHBIA ¥ yTBEPKICHHBIN
00pa3oBaTeNbHONW OpTraHU3allel, COAECPKUT KOHKPETHBIM NepedyeHb COOBITUH M MEpONpPUSATHIA
BOCIIUTATEIbHON HAIPABIEHHOCTH, KOTOPbIE OPraHU3YIOTCS U HPOBOJATCA 0Opa30BaTEIbHON
opranuzanel u (WiM) B KOTOPHIX OOpa3oBaTeibHas OpraHU3alUs MPUHUMAET yyacTue, B
COOTBETCTBUM C OCHOBHBIMU HAIIPaBJICHUAMHU U TEMaMHU BOCIIUTATEIbHON PabOThl, BEIOPAHHBIMU
¢dopmamu, cpeicTBaMH U METOAAMU BOCITUTAHUA B y4eOHOM TOY HJIU TEPHOAE O0yUCHHS.

4 PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI BAKAJIABPUATA

CoBOKYIHBIN OXKUZAeMbIi pe3ynbTaT oOpa3oBaHHUs MO 3aBepuieHHn ocBoeHus OOIL
OakanaBpuaTa OIpeaesseTcss NpUOoOpeTaeMbIMU BBITYCKHUKOM KOMIIETEHUHUSMHU, T.€. €ro
CIIOCOOHOCTSIMU TIPUMEHSTh 3HAHWS, YMEHHUS, HABBIKM M JIMYHBIC Ka4eCTBa B COOTBETCTBUU C
3aJauaMiu podeccnoHaNbHOM 1eATeTbHOCTH.

B pesynaprare ocBoenmst OOIl OakamaBpuaTa y BBINYCKHHKA JIOJDKHBI  OBITH
chopMupOBaHBI YHUBEPCATbHBIE, 00MIenpodecCHOHAIbHBIC U TPO(ECCHOHATBHBIC KOMITETCHITHH.

Breinycknauk, ocBousimii OOIL, nomken 001anaTh CIeyOIIMMHA KOMITETEHITUSIMHU.

4.1 y}II/IBepcaJIBHLIe KOMIIETCHIHUH BBIMNYCKHUKOB U HHAUKATOPBI UX JOCTHKCHUS

HaunmenoBanue
Kox u nanmenoBanue Kon n HanmMeHoBaHue uHIMKaTOpa
KaTeropuu (TPyTIIIbI)
YK noctmkenus YK
YK
VYK-1.1 3Haer METOIBI IOMCKA,

KpUTUYECKOTO0  aHalu3a M CHHTe3a
uH(pOpMalMK, TPUMEHEHUS CHUCTEMHOTO
YK-I1. CrocobeH | moaxosna, OCHOBAaHHOTO  HAa  HAYYHOM
OCYLIECTBJIATh TOWCK, | MUPOBO33PEHHH TIPU  pELICHUU  3adad
KPUTHYECKHUH aHaTN3 U | PO ECCUOHATILHOM 1A TeNbHOCTH;

cunte3 wuHpopmaruu, | YK-1.2  VYmeer ananusupoBarh 3amgady,
MIPUMEHSATD BBIJIETISIS €€ 0a30BbIE COCTABIISIFOIINCE;
cuctemHbelii  moaxon | YK-1.3 VYMeer HaxoauTh M KpPUTHYECKHU
JUTSt pelIeHus | aHaTM3UPOBATh uH(pOpMAIIHIO,
MOCTABJICHHBIX 3a7]a4. | HEOOXOIUMYIO JUIsl PEIICHUS TOCTaBICHHOMN
3a/1a4u;

VK-1.4 VYmMmeer omnpenensiTh U OIECHHUBATH
BapUAHTHI BO3MOXKHBIX PEIICHUN 3a1a4u;

CucreMHoO€E "
KPUTHYECKOE
MBIIIJICHHUC
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VYK-1.5 Bnageer HaBbIKaMH pacCMOTPEHMUS
BO3MOXHBIX BapHaHTOB pPELICHMs 3aJayu,
OLICHMBAHMSI UX JIOCTOMHCTB M HEJIOCTATKOB.

Pazpabotka u
peanu3aius mpoeKTOB

VYK-2. Cnocoben
ONpEeNENATh KpyT
3a/1a4 B paMKax
MOCTABJICHHOM €U U
BBIOUPATh
ONTUMAaJIbHbIE
CIOCOOBI MX PEIICHHUSI,
UCcxXos U3
JNEUCTBYIOIINX
MPaBOBBIX HOPM,
MMEIOIINXCS PECYPCOB
Y OTPaHUYECHUN

VK-2.1 3Haer npaBusa u yCIOBHOCTH MPH
BBITTOJIHEHUH KOHCTPYKTOPCKOM
JIOKYMEHTAIlUU MPOEKTa;

YK-2.2 3HaeT OCHOBBI pacueTra Ha
MPOYHOCTB, )KECTKOCTh U YCTOWYHBOCTD
3JIEMEHTOB; 000PYAOBAaHUS XUMHUECKON
MPOMBIIIIEHHOCTH

VYK-2.3 3HaeT TEXHOJIIOTUYECKUE PACUEThI
anmnapaToB XUMUYECKOU MPOMBIIIIEHHOCTH;
VYK-2.4 Ymeer onpenenars 0Xxu1aeMble
Pe3yNbTaThl MPOEKTUPOBAHUS DJIEMEHTOB
000pyI0BaHUS XUMHUECKON
MPOMBIIIIEHHOCTH;

YK-2.5 Ymeer onpenensirs crnocoo
pelIeHrs KOHKPETHOM 3a/1auM MPOEKTa,
BBIOMpAsi ONITUMAIIBHBIN CIIOCO0 U UCXOS
U3 JEHCTBYIOMUX MPABUI U TPAaHUYHBIX
YCJIOBHM IPH BBIITOJIHEHUHU IIPOCKTHOU
JIOKYMEHTAIlMU ¥ UMEIOILIHXCS PECYpCOB U
OTpaHUYECHUN;

VK-2.6 YMmeer pemiaTth KOHKPETHbBIE 33424
npoekTa TpedyeMoro KayecTna 1 3a
YCTaHOBJICHHOE BpeMsl;

VYK-2.7 Ymeer nyOIMYHO NPECTABISATH
pe3yNbTaThl pelIeHNs KOHKPETHOU 3a/1auu
IIPOCKTA;

VYK-2.8 Bnageer cocobamu 1 mpuemMamMu
U300paKeHHsI FJIEMEHTOB XUMHUYECKOTO
000py1I0BaHUS B OJTHOM U3 TpaPUIECKUX
CHCTEM;

VK-2.9 Brageer MeTomgaMu MEXaHUKHA
MPUMEHUTEIBHO K pacueTaM arnmapaToB
XUMHUYECKON TPOMBIIIJICHHOCTH;

VK-2.10 Biageet HaBEIKaMU
POCKTHUPOBAHUS IPOCTEHIIINX alapaToB
XUMHYECKON MPOMBIIUICHHOCTH.

Komannnas pabora u
JUJEPCTBO

YK-3. Crocoben
OCYIIECTBIISTh
COIIMAILHOE
B3aUMOJIECUCTBUE U
peann30BbIBATh CBOIO
pOJIb B KOMaH/IE

VK-3.1 3HaeT ¥ MOHUMAET OCOOECHHOCTH
MOBE/ICHUS PAOOTHUKOB MPEANPUATHI
XUMUYECKON TTPOMBIIIICHHOCTH;

VK-3.2 3HaeT 0OCHOBHBIE THITHI COIMAIbHBIX
B3aMMOJICUCTBUI U COLIMAIBHO-
MICUXOJIOTHYECKHE KPUTEPUH
3(PEKTUBHOCTH yIIpaBICHUS KOJUICKTUBOM;
VK-3.3 Ymeer B3auMoieiiCTBOBATD C
JPYTUMHU WICHAMH KOMaH/IbI, B TOM YHCIIC
y4acTBOBaTh B 0OMeHe HH(pOpMaLuei,
3HAHUSIMH U OIBITOM,;
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VYK-3.4 YMmeer ncnosib30BaTh COBPEMEHHBIE
COLIMAJILHO-TICUXOJIOTHYECKHE TEXHOJIOTUI
yIpaBIeHUS KOJJICKTUBOM;

VYK-3.5 BnageeT oCHOBHBEIMH METOIaMU
cbopa u ananuza nHpoOpMaIuy,
CIOCOOCTBYIOIIEH PAa3BUTHIO OOIIIEH
KyJbTYPBI U COITUATH3AINH TUIHOCTH;
VYK-3.6 Bnaneer cnocodamMy MOTHUBAIIN
YJICHOB KOJIJIEKTHBA K TUYHOCTHOMY U
po)eCCHOHAIBHOMY Pa3BUTHIO.

KomMmyHuxkanms

YK-4. Cnocoben
OCYIIECTBIISTh
JIEJIOBYIO
KOMMYHHKAIUIO B
YCTHOU U MUCbMEHHOMN
dhopmax Ha
rocyJapCTBEHHOM
sa3bpike Pocculickoin
denepauuu u
WHOCTPaHHOM(BIX )
s3bIKe(ax).

VK-4.1 3HaeT 0CHOBHBIE CLIOCOOBI
COYETACMOCTH JICKCHYECKHUX CIUHULL U
OCHOBHBIE CJIOBOOOpa30BaTEeIbHbIC MOCIH,
PYCCKHE DKBUBAJICHTHI OCHOBHBIX CJIOB H
BBIpa)KEHUH NMPOo(hecCHOHATLHON peuH;
VK-4.2 3HaeT OCHOBHbIE TPUEMBI U METO/IbI
pedepupoBaHus 1 aHHOTUPOBAHUS
JUTEPATYPHI 11O CIIENHUATIBHOCTH, IPUEMBI
paboThI ¢ OPUTHHAIBHOM JIUTEPATYPO 1O
CIEIUAIBHOCTH;

VYK-4.3 3HaeT nacCUBHYIO U aKTUBHYIO
JIEKCHUKY, B TOM YHCIIe, OOLIEHAyYHYIO U
CHEMAJIBHYI0 TEPMUHOJIOTHIO,
HE00XO0IMMYIO JUIs PELICHUs CTaHJapTHBIX
KOMMYHMKATUBHBIX 3a7a4;

YK-4.4 Ymeer ncnonb3oBarb
UH(POPMALMOHHO-KOMMYHUKALMOHHBIE
TEXHOJIOTUH IIPH NTOMCKE HEOOXO0AUMOU
UH(POPMALIUU B IPOLIECCE PEILICHHS
CTaHJapTHBIX KOMMYHUKAaTUBHBIX 33]a4 Ha
roCy/1apCTBEHHOM U MHOCTPAHHOM $SI3bIKaX;
YK-4.5 Ymeet paboTath ¢ OpUTHHAIBHON
JIUTEPATYPOU IO CHELUATIBHOCTH CO
CJIOBapeM;

VK-4.6 Bnageet BeneHuEM I€I10BOU
NEPENNUCKU Ha MHOCTPAHHOM SI3bIKE,
pEe4EBOM ACATEILHOCTHIO IPUMEHUTENIBHO K
cdepe ObITOBOM U MpodeccHoHANbHOM
KOMMYHHKaIWH;

VYK-4.7 Bnaneer BeAeHUEM J€II0BOU
HEPENUCKH C yYETOM OCOOCHHOCTEN
CTHJIUCTUKH O(PUIIUATBHBIX U
HEO(UIUAIBHBIX TUCEM, COLIUOKYJIIBTYPHBIX
pa3nuunii B hopMaTe KOPPECTIOHICHIINH Ha
rOCyapCTBEHHOM U HHOCTPAHHOM SI3BIKAX;
VYK-4.8 Bnaneer HaBbIKaMH pedyeBOi
JeSITEIbHOCTH IPUMEHUTEIBHO K cepe
OBITOBOI 1 TIpOQecCHOHATBHOM
KOMMYHHKAIH, OCHOBaMHU Iy OJINYHOMN
peuy;

VYK-4.9 BnageeT 0CHOBHOW MHOSA3LIYHOU
TEPMHUHOJIOTHEN CIIEHUMaIbHOCTH, OCHOBAMHU
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pedepupoBaHUS U AHHOTHPOBAHUS
JUTEPATYPHI 10 CHEUHUATLHOCTH.

MexKynpTypHOE
B3aUMOJICHCTBHE

YK-5. Cnocoben
BOCIIPUHHMATh
MEXKKYJIbTYPHOE
pazHooOpaszue
o0riecTBa B
COITMAITBHO-
HUCTOPHUYECKOM,
ATHYECKOM U
bunocopcrom
KOHTEKCTax.

YK-5.1 3HaeT OCHOBHBIE 3aKOHOMEPHOCTH
HCTOPUYECKOIO MPOLIecca U ATaIbl
UCTOpUYECKOro pazsurtusi Poccuu;

VYK-5.2 3HaeT 3THO-KYJIbTYpPHBIE U
COLUAIBHO-TTOTUTUYECKHIE MTPOLECCHI
CTAHOBJICHUSI POCCUNCKOI
rOCyJapCTBEHHOCTH;

VYK-5.3 3naer mecto u poibs Poccun B
UCTOPUH YEJIOBEYECTBA U B COBPEMEHHOM
MUDE;

VYK-5.4 3HaeT OCHOBHBIE pa3Jeiibl U
HarpaBieHus: GUI0coPuu, a TAakK)KE METOIBI
U IpUeMbI PUII0COPCKOTO aHaI13a
npo0Jem;

VYK-5.5 3HaeT HpaBCTBEHHBIE LICHHOCTH,
MPEJICTABJICHUSI O COBEPIICHHOM YEJIOBEKE B
pa3IMYHBIX KYJIbTypax;

VYK-5.6 YMeeT oCMBICINBATEL COLIMAIILHO-
HOJUTUYECKHE MTPOIECChI, COOBITUS U
aBieHusi B Poccun 1 MupoBom cooO1iecTBe
B UX JJMHAMHUKE U B3aUMOCBSI3H,
PYKOBOJICTBYSICh IPUHIIUTIAMH HAYYHON
00BEKTHUBHOCTH U HCTOPU3MA;

VYK-5.7 Ymeet popmupoBats 1
apryMEHTHPOBAHHO OTCTAaUBaTh
COOCTBEHHYIO MO3UIIMIO 110 PA3IUYHBIM
npobiaemMaM UCTOpUH;

VK-5.8 YMmeeT noHUMaTh U aHAJIU3UPOBATH
MHPOBO33pEHYECKHE, COLIUAIBHBIC U
WHAUBHUAYaJIbHbIE TPOOJIEMBbl COBPEMEHHOM
KHU3HH,

YK-5.9 YmeeT rpaMOTHO BECTU TUCKYCCHIO,
apryMEHTHPOBAHHO OTCTaUBaTh CBOIO
MO3HIIMIO IO 3HAYMMBIM (pusocoekum
npo0GiieMaM COBPEMEHHOM JKU3HU, OTTUPAsCh
Ha HapaOoTaHHBIN B ucTopuu (punocodun
MaTepua;

VYK-5.10 YMeeT KOHCTpYKTUBHO
B3aMMOJICIICTBOBATH C JIIOJBMH C yUETOM
aHaJIn3a UX COLMOKYJIbTYPHBIX
0COOCHHOCTEH B LIEJSAX YCHEIIHOTO
BBITOJIHEHUS TPO(ECCHOHAIBHBIX 33/1a4;
VYK-5.11 Brnaneer npeacraBieHusimu 00
UCTOPUU KaK HayKe, OCHOBaMH
HCTOPUYECKOTO MBIIICHHUS,

VYK-5.12 Brnageer npeacTaBieHUsIMU 00
OCHOBHBIX 3Tarax B UCTOPHH YE€IOBEYECTBA
U X XPOHOJIOTHH;

VYK-5.13 Binageetr HaBBIKaMU a”HaIn3a
UCTOPUYECKHX HCTOUHHUKOB;
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VK-5.14 Bnageet HaBbIkaMu Gri10coPCKOi
KyJBTYPBI ISl BBIPAOOTKH CHCTEMHOTO
IIEJIOCTHOTO B3TIJIs1/1a Ha JIEHCTBUTEIILHOCTb.

CamMoopranusanus u
caMoOpa3BUTHE (B TOM

YK-6. Criocoben
YIPaBJIATH CBOUM
BPEMEHEM,
BBICTpaWBaTh U
peann30BbIBaTh
TPAEKTOPHIO
camMoOpa3BUTHUS Ha
OCHOBE MPUHIIUIIOB
o0Opa3oBaHWsI B
TCUCHHUE BCEH KU3HU.

VK-6.1 3Haer conpanbHO-
TICUXOJIOTHYECKHUE TEXHOJIOTHH Pa3BUTHUS U
CaMOpa3BUTHS,

VK-6.2 3HaeT CBOM IMYHOCTHEIC,
CUTYaTUBHbIE, BDEMEHHBIE U JIPYTHE
PECYPCHI U X TIPENIETIbL;

VK-6.3 YMmeeT niaHupoBaTh M peliaTh
3a/1a4i COOCTBEHHOTO IPO(ECCUOHATLHOTO
Y JINYHOCTHOTO Pa3BUTHSI;

VK-6.4 YMmeeT KpUTHUECKU OIICHUBATH
3(PEKTUBHOCTH UCTIOIB30BAHMS BPEMEHHU U
JIPYTHX PECYPCOB MPH PEIICHUN
MOCTaBJICHHBIX 3a71a4;

YK-6.5 Bnaneer npuemMaMu aHajnsa
COOCTBEHHBIX JICHCTBUN MTPHU YIPABICHUN
KOJUIEKTUBOM U TPU CaMOOPTaHU3AIINH;
YK-6.6 Brageer npenoctaBieHHbIMU
BO3MOXKHOCTSIMU JIJIsl IPUOOPETSHHSI HOBBIX
3HAHWI ¥ HABBIKOB.

VYK-7.1 3Haer ponb U 3HaYEHUE
(Gu3rUecKOil KyIbTYphI B )KU3HU YEIIOBEKA

quclie oOriecTBa; BUIBI (PU3MYECKUX YITPAKHEHUH;
3/10pOBbecOEepeKEHHE) HayYHO-TIPAKTUYECKHE OCHOBBI (PU3HUECKOM
KyJbTYpPBI ¥ 3J0POBOTO 00pa3a KU3HH,
VK-7.2 YMmeeT noaaepkuBaTh TOHKHBIN
OBEHb (PU3NYECKOM MTOATOTOBICHHOCTH
YK-7. Cnocoben yp ¢ A .
JUTsE 00ECTICYeHHS TTOTHOIIEHHOMN
MO/IJIEP>KUBATh . .
. COLMAIBHON U MPO(ecCHOHATBHOM
JOJDKHBIA YPOBEHB
P NeSITeTbHOCTH,
VYK-7.3 YmeeT ucnosib30BaTh OCHOBBI
MOJITOTOBJICHHOCTH M
(bU3NIeCKOil KyJIbTYpHI VTSI OCO3HAHHOTO
IUTSL 00ecTieueHUst
. BEIOOPA 310pOBbECOEPErarOIINX
TIOJTHOIIEHHOM .
. TEXHOJIOTHH C y4ETOM BHEUTHHUX H
COLIMATILHOU 1 .
. BHYTPEHHUX YCIIOBUH peann3aiun
npodeCcCuOHATBHON .
poeCCHOHATLHOM IeATEILHOCTH;
JeSITEIbHOCTH.
VYK-7.4 Bnaneer cpeacTBaMu U METOAAMHU
YKPETUICHHUS 37I0POBbSI, PHU3UIECKOTO
CaMOCOBEPILICHCTBOBAHUS; JTOJKHBIM
ypOBHEM (DPU3HYECKOH MTOATOTOBICHHOCTH
JUTSL 00€ecIIeueHHS TOJTHOLIEHHOM
COIMATBHOU U PO ECCHOHATHHOU
JIESITEIbHOCTH;
VYK-8. Cnocoben
VK-8.1 3HaeT ocHOBHbIE TeXHOC(EpPHBIE
CO3/1aBaTh U -
OITaCHOCTH, UX CBOWMCTBA U
MOJIZICP)KUBATH B
BezomacHocTh . XapaKTePUCTUKU;
MOBCETHEBHOM KU3HU .
JKA3HEIEATEILHOCTU YK-8.2 3Haer xapakTep BO3I€UCTBUS

uB
npodeccroHanbHOM
JESATSIbHOCTH

BPEIHBIX U OMACHBIX (DaKTOPOB HA YEJIOBEKa
Y IPUPOJHYIO CPENY, METOJIBI 3aLIUTHI OT
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0e30macHbIe yCIOBUSA
KHU3HEJCATEIIbHOCTH
JUTSL COXpaHESHHS
MPUPOIHOMN CPEbI,
obecrieyeHus
YCTOMYHBOTO
pa3BUTHS OOIIECTBA, B
TOM YHCJIE [IPU YIpo3e
Y BO3HUKHOBEHUU
Ype3BbIUAHBIX
CUTyalHil U BOEHHBIX
KOH()JIUKTOB.

HUX MPUMEHHUTENHHO K cepe cBoei
poeCCHOHATLHOMN IeATEILHOCTH;
YK-8.3 Ymeer obecrieunBaTh O€301acHbIC
u/un KoM(OpTHBIE YCIOBHS Tpya Ha
pabodem mMecTe, B TOM YHCIIE C IIOMOIIBIO
CpPE/CTB 3allHTHI,

VYK-8.4 YMmeer BBIABIATH U YCTPAHATH
IpoOJIeMBI, CBSI3aHHBIC C HAPYIICHUSIMHU
TEXHHUKHU 0€3011aCHOCTH Ha paboyeM MecTe
MPUMEHUTEIBHO K chepe CBoeH
npohecCHOHATLHON IEeATEIILHOCTH;
VK-8.5 YMmeeT oCcyliecTBIATh AEUCTBUS 11O
MPEIOTBPAICHUIO YPE3BBIYANHBIX
CUTYaLU;

VK-8.6 Bnaaeer 3akoHoaaTeIbHBIMU U
HOPMATHBHO-TIPABOBBIMU aKTaMH B 00J1aCTH
0€30MacCHOCTH U OXPaHbl OKPYKAFOIIEH
CpeIibl;

VYK-8.7 Bnaneer cnocobamu u
TEXHOJIOTUSIMU 3aIIUTHI B UpEe3BbIUAHHBIX
CUTYAIIMsIX ¥ B YCIIOBHSX BOCHHOTO
BPEMCHH,

VYK-8.8 Bnageet moHsITUIHO-
TEPMHHOJIOTHYECKHUM aIlapaToM B 00JIacTu
0€e30MacHOCTH;

VK-8.9 Bnageer HaBbikaMu
panroHanu3aue MpohecCHOHATFHON
JESTEIILHOCTH C [ETbI0 O0eCTICUeHUs
0€30ITaCHOCTH 1 3aIIUTHI OKPYIKaIOIIeH
CpPE/IBbL.

VK-9. Crrocoben

VK-9.1 3Haer ¥ noHUMAaeT 0COOEHHOCTH
[OBEIECHUS YICHOB KOJUIEKTHBA C
OTPaHHYEHUSIMU TI0 3JI0POBBIO;

HCIIOJIL30BaTh o
5a30BLIC VYK-9.2 YMmeeT B3auMOI€iCTBOBATE C
HNukaro3uBHas YJIeHaMH KOJUIEKTHUBA C OTPaHUYCHUSMU 110
e eKTOIOTHIECKUE
KOMIIETEHTHOCTD . | 310pPOBBIO;
3HAHUS B COLIMAILHON
. | YK-9.3 Bnangeer npuemamu aHanusa
1 Tpo)eCCUOHATBHON . .
chepax COOCTBEHHBIX JICUCTBUIA TIPH OOIIIEHUU C
pax. YJIeHaMH KOJUIEKTHBA C OTPaHUYCHUSIMU 110
3I0POBBIO.
VK-10.1 3HaeT 0CHOBBLI PKOHOMUYECKOH
KYJAbTYDPBI, B TOM YKCI€e GUHAHCOBOM
YK-10. Ciocoben YJILTYPBL, ] ¢
HpHHIMATD TPaMOTHOCTH;
DKOHOMHUYECKAS VK-10.2 YMmeeT ucnoab30BaTh 3HAHUSA
000CHOBaHHBIE
KyJIbTYypa, B TOM OCHOB DKOHOMUKH TP MPUHATUU
SKOHOMHYECKHE

yucie puHaHCOBas
rPaMOTHOCTb

peH_IeHI/I}I B paBJ’II/I‘IHBIX
oOJracTax
KNU3HCACATCIIBHOCTU.

000CHOBaHHBIX PEIICHUH B PA3TUIHBIX
00J1aCTSIX IESTECILHOCTH,

VYK-10.3 Brnaneer HaBplkamMu BbIOOpa
HYKOHOMUYECKH 0OO0OCHOBAHHBIX PEUICHHH B
Pa3IMYHBIX 00JIACTAX KU3HEIEATSILHOCTH.

15



I'paxxnanckas
TIO3UITHS

YK-11. Cocoben
dhopmMupoBaTh
HETEPIUMOE
OTHOIIICHHE K
KOppYILHOHHOMY
MTOBEJICHHIO.

VYK-11.1 3naeT npaBoBbIE HOPMBI,
dbopMupyloIIe HETEPITUMOE OTHOIIEHHE K
KOPPYILIMOHHOMY MOBEICHHIO;

VK-11.2 YmMeeT peain30BbIBaTH
HETEPIIMMOE OTHOILLIEHUE K
KOPPYHNIMOHHOMY MOBEIEHUIO B Pa3IMYHbIX
cdepax AeaTeIbHOCTH;

VK-11.3 Brageetr meTomaMu
(dbopMUPOBaHUS HETEPIUMOTO OTHOIICHUS K
KOPPYNIMOHHOMY HOBEJICHUIO.

4.2 OomenpodeccuoHaIbHbIe KOMIETEHIIMH BbINYCKHUKOB M HWHIUKATOPHI MX

AOCTUKEHU S
HaumenoBanue
kareropu (rpymmsr) | KO M HaMMCHOBaHHE Ko u HanMeHoBaHMe HHIUKATOPA JOCTHKCHUS
OIIK OIIK OIIK
OIIK-1.1 3naer TeopeTHuecKre OCHOBBI OOIIEH U
HEOPraHMYEeCKON XUMHUU U MOHMMAET MPUHLHUIIBI
CTPOCHHS BEUIECTBA M MPOTEKAHUS XUMHUYECKUX
MIPOILIECCOB;
OIIK-1.2. 3Haer OCHOBBI  KJIacCH(pUKAIIIU
OMK-1.  Cnocoben > Qurcan
N OpPTaHWYECKUX COCIAUHEHUU, CTPOCHHUE, CIOCOOBI
M ’ MOJTYYECHUS! U XUMHUYECKHE CBOMCTBA Pa3JIMYHBIX
aHaAJIM3UPOBATh, .
KJIACCOB OPTaHWYECKUX COCAMHECHH, OCHOBHBIC
MCIIOJIb30BaTh .
MEXaHU3MbI IPOTEKAHUS OPraHUYECKUX PEaKIIUi;
MEXaHU3MBbI
. | OIIK-1.3. 3HaeT OCHOBHbIE  3aKOHBl H
XUMHYECKUX PEaKIIHid, . .
COOTHONICHUSI (PU3MUECKOU XUMHH (XHMHUYECKOMN
MIPOUCXOJISIINX B .
TEPMOJAMHAMUKH, JIIEKTPOXUMHUHU, XUMUUYECKOU
TEXHOJOTUIECKHIX N
Hpomeceax , | KHHETHKH,  OCHOBHI (bazoBbIX paBHOBeCHUH U
EctecTBeHHO-Hay4YHAS OE KAOMEM  MHDE MEPEeXO0JI0B), CIOCOOBI WX TPUMEHEHUS JUIs
MOATOTOBKA by pe, pelIeHNsT TEOpPEeTHUYECKUX M MPHUKIAJHBIX 3ajad,
OCHOBBIBASICh Ha .
poib  (hU3WYECKON XHUMHUU KaK TEOPETUYECKOTO
3HAHUSX O CTPOCHHH .
¢dbyHIaMeHTa COBPEMEHHOM XHMMHHU U TPOLIECCOB
BELIECTBA, pupoe

XAMUYECKOW CBSI3U H
CBOMCTBAx pPa3JIMYHBIX

KJIaCCOB XUMHUYCCKUX
3JIEMEHTOB,
COCIUMHECHMI, BEIICCTB

Y MaTepUaoB.

XUMHYECKOM TEXHOJOTHH;

OIIK-1.4. 3Haer OCHOBHEIC 3aKOHBI u
COOTHOUICHUSI TEPMOJMHAMHUKUA TOBEPXHOCTHBIX
SBJICHUI, OCHOBHBIE CBOWMCTBA JHUCIEPCHBIX
CHCTEM, OCHOBHBIE METOALI  HCCICIOBAHUSI
MMOBEPXHOCTHBIX SIBJICHUH M TUCIIEPCHBIX CUCTEM;
OIIK-1.5 YmMmeer BBITIOTHSATE OCHOBHBIC
XUMUYECKHUE OTepaIuu;

OIIK-1.6 VYMeer wuCHOJIB30BaTh XUMHYECKHE

3aKOHBI, CIIPABOYHBIC JAHHBIC U KOJIHUYCCTBCHHBIC
COOTHOIICHUA OpPraHu4CCKUx PCarcHTOB B
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OpPTraHUYECKUX peaxIusx st pereHus
pod)eCCHOHANIBHBIX 3a71a4;

OIIK-1.7 VYmeer npOrHo3UpoBaTh  BIMSHHUE
pa3nuYHbBIX (PaKTOPOB HA XUMUYECKOE paBHOBECHE,
Ha (a3oBoe paBHOBecHe, Ha paBHOBECHE B
pacTBopax  d3JEKTPOJIUTOB, Ha  MOTEHLIHAJT
anekTposioB U D/IC ranbBaHMYECKUX 3JIEMEHTOB,
Ha HaIPaBJIEHUE U CKOPOCTh XUMUYECKUX PEaKIINi;
COCTaBJIATh ~ KMHETUYECKHWE  ypaBHEHHS IS

KUHETHYECKU MIPOCTBIX peakumii,
KJIaccu(puIpoBaTh AIIEKTPO/IbI u
3JIEKTPOXUMHYECKUE LI, MI0JIb30BATHCS

CIPAaBOYHOMU JIUTEPATYPOH MO HUZNUECKON XUMHH;
OIIK-1.8 VYmeer mpoBOAUTH  pacyeTbl C
MCII0JIb30BaHUEM OCHOBHBIX COOTHOILIEHUI
TEPMOJVMHAMHMKN IOBEPXHOCTHBIX SIBICHUM H
pacyeTbl OCHOBHBIX XAapPAKTEPUCTHK AUCIIEPCHBIX
CUCTEM;

OIIK-1.9 Buaneer TeOpeTHYECKMMHU METOJAAMU
ONMCAHUS CBOMCTB IPOCTBIX U CJIOKHBIX BEILECTB
Ha OCHOBE JJIEKTPOHHOT'O CTPOEHHUS MX aTOMOB H
[IOJI0KEHUS B [Iepnonnueckoit CUCTEME
XMMHYECKHX DIJIEMEHTOB, JKCIIEPUMEHTAIBHBIMU

METOoIaMH OIpeACICHUs du3nueckux 51
XUMHYECKHUX CBOICTB HEOPraHUYECKUX
COCIUHEHMI;

OIIK-1.10 Bnaneet AKCIEPUMEHTATbHBIMU
METO/JaMH OPraHUYEeCKOTO CHHTE3a, METOJaMH
OYHCTKH,  OMNpeaelieHus  (HU3UKO-XUMHUYCCKUX
CBOJCTB n YCTaHOBJICHUS CTPYKTYPBbI
OPraHMYECKUX COCTUHEHU;

OIIK-1.11 Bnageer HaBbIKAMH  IPOBEICHUS
TUTIOBBIX (DM3UKO-XUMHYECKUX MCCICIOBAaHUA |
HABBIKAMU PEIICHUs THIIOBBIX 33Ja4 B 00JacTH
XAMHYECKOU TEPMOJIMHAMUKH, (hazoBbIX
paBHOBecCHiA n (ha3zoBbIX MepeXo/I0B,
AJICKTPOXUMHH, XUMUUECKOW KHHETHKHU.

[Ipodeccronanbuas
METOI0JIOT HsI

OIIK-2. Cniocoben
UCIIOJIb30BATh
MaTeMaTHYeCKHe,
¢buznveckue, GU3NKO-
XHUMHAYECKHE,
XMMHUYECKHE METOJIbI
IUTSL peIIeHUs 33124
npodeccroHabHOM
JESITeTbHOCTH.

OIIK-2.1 3HaeT ocHOBHI qU(HEepeHIINATHLHOTO U
WHTETPAILHOTO UCYUCIICHUS, TU(depeHITnaTbHBIX
YPaBHEHUN, TEOPUU BEPOSTHOCTEN U
MaTeMaTHYeCKON CTaTUCTUKH;

OIIK-2.2 3HaeT MaTeMaTUYECKNE TEOPUH U
METO/IbI, JIeJKAIINE B OCHOBE MaTeMaTHUYECKHUX
MOJICIICH;

OIIK-2.3 3HaeT TEXHUYECKUE U TPOTPaMMHBIE
CpeZCTBa peann3anuy HHPOPMALMOHHBIX
TEXHOJIOT U1, OCHOBBI pa0OTHI B JIOKAIbHBIX U
rJ100AIBbHBIX CETSAX, TUTIOBBIE YHCICHHBIE METOBI
pelIeHrs MaTeMaTHYeCKHX 3aJ1ad U alTOPUTMBI UX
peannzanuy;

OIIK-2.4 3naer pusnyeckre OCHOBbI MEXaHHKH,
¢u3uKku KosebaHuil U BOJIH, SIEKTPHUUECTBA U
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MarHeTu3Ma, MMEeKTPOAUHAMUKH, CTATUCTHUECKOM
(GU3UKY ¥ TEPMOJIMHAMHKH, KBAHTOBOU (DU3UKH;
OIIK-2.5 YmeeT npoBOAUTH aHAIN3 (DYHKIIHIA,
pelaTh OCHOBHBIE 33/1a4U TEOPUH BEPOSITHOCTH U
MaTEeMaTHYECKON CTATUCTUKH, PEIIaTh YPaBHEHUS
U cucteMbl tuddepeHInanbHbIX ypaBHEHUH
MPUMEHHUTEIHHO K PEaTbHBIM MpoIleccaM,
MPUMEHSTh MaTeMaTH4YEeCKUE METO/IbI IPU
PEIICHUH TUTIOBBIX MPOPECCHOHANBHBIX 3a/1a4;
OIIK-2.6 YmeeT paboTaTh B KauecTBE
MOJIb30BATENs MIEPCOHATLHOTO KOMITHIOTEPA,
MCIIOJIb30BaTh YHCICHHBIE METOIbI JJIs PEILICHUS
MaTEeMaTHYECKUX 3a7a4, UCTIOJIb30BaTh SI3bIKU 1
CUCTEMBI IPOrPaMMUPOBAHUS IS PEILICHUS
po(hecCHOHANBHBIX 3a]1a4;

OIIK-2.7 Ymeer pemiaTh TUIIOBBIE 3a/1a4H,
CBSI3aHHBIE, CBSI3aHHBIC C OCHOBHBIMH pa3JieliaMu
($u3uKHM, UCTIONB30BATh (PU3UYECKHE 3aKOHBI TIPU
aHaJIM3€ U PEIICHUH MpoosieM MpodheCcCuOHATHHON
JESITEIIbHOCTH;

OIIK-2.8 YmeeT ucnonb30BaTh XUMHUYECKUE
3aKOHBI, TEPMOIMHAMUYECKHE CITPABOYHBIC
JaHHbIE U KOJIMYECTBEHHbIE COOTHOIIEHHUSI 0011Iei
¥ HEOPTaHWYECKOW XUMUH ISl PEIICHUS
pod)eCCHOHANIBHBIX 3a71a4;

OIIK-2.9 Bnaneetr ocHOBaMH (pyHIaMEHTAIbHBIX
MaTeMaTUYECKUX TEOPUM U HaBbIKaMU
MCIIOJIb30BaHUsI MATEMATHYECKOTO aliapara;
METOJaMH CTAaTHCTHYECKON 00paboTKM
uHpOpMaLNK;

OIIK-2.10 Bnaneer meTomamu noncka 1 ooOMeHa
uH(popManreil B r100aNbHbBIX U JTOKAJTBHBIX
KOMIIBIOTEPHBIX CETAX, TEXHUUECKUMHU U
MPOrPaMMHBIMH CPEICTBAMH 3aIIUTHI
nHpopMaIuu mpu padboTe ¢ KOMITBIOTEPHBIMU
CUCTEMaMH, BKIII0UYasi IPUEMbI aHTUBHPYCHON
3aIUTHI;

OIIK-2.11 Brnaneer MmeTogamMu NpoOBEICHUS
(bU3HYECKUX U3MEPEHUH, METOIaMU KOPPEKTHOMN
OIICHKH MOTPENTHOCTEN MPU POBEACHUH
(U3UIECKOTO IKCIIEPUMEHTA.

Apanranus K
MTPOM3BOICTBEHHBIM
YCIOBUSM

OIIK-3. Cnocoben
OCYIIECTBIIATH
poeCCHOHATIBHYIO
JIEATETHHOCTD C
YYETOM
3aKOHOJIaTEIbLCTBA
Poccuiickoit
®denepanyu, B TOM
YpCcIIe B 0071aCTH
9KOHOMUKH U
9KOJIOTHH.

OIIK-3.1 3HaeT OCHOBBI POCCUICKOM IIPaBOBOI
CUCTEMBI M POCCHIICKOTO 3aKOHOaTeNbCTBA,
MPABOBHIE M HPABCTBEHHO-ITHYECKHE HOPMHI B
chepe npodeccroHaTbHON AeSTENHHOCTH,
OIIK-3.2 3HaeT npaBOBbIE HOPMBI,
peryiupyomnye OTHOLUICHHE YeJIOBEKa K YeIIOBEKY,
00I11eCTBY, OKpY>KaloIei cpee;

OIIK-3.3 3HaeT OCHOBBI /AIMUHUCTPATUBHOTO,
TPYIOBOTO U TPAXKIAHCKOTO 3aKOHO/IaTeIhCTBA,
OIIK-3.4 3HaeT OCHOBHBIE KATETOPUHU U 3aKOHBI
HYKOHOMHKH;
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OIIK-3.5 3HaeT 0OCHOBBI 5KOHOMHUUYECKOU
NEeSTENIbHOCTH MPEANPUSATHUS, €TO0 CTPYKTYPY U
oTpacieBylo cenuduky; KiaccupuKauo
HPENIPUSITHI 110 TPAaBOBOMY CTaTYyCY;

OIIK-3.6 3Haer nmokaszaTeinu UCIOJIb30BaHUS
MIPOU3BOICTBEHHBIX PECYpcoB U 3G (HEKTUBHOCTH
NESTEIILHOCTH TMPEATPHUSTHUS;

OIIK-3.7 3Haet coaeprkaHue ITANOB pa3pabOTKH
OTIEPATUBHBIX TUIAHOB PA0OTHI MEPBUYHBIX
MIPOU3BOJICTBEHHBIX MOPA3ICICHHUIA;

OIIK-3.8 3HaeT (pakTopbl, ONpeaesIomue
YCTOWMYHUBOCTH OMOC(hEpHI, XapaKTEPUCTHKN
BO3pacTaHUs aHTPOMOTEHHOTO BO3/ICHCTBHUS HA
MIPUPOTY, TII00ATBHBIE TPOOIEMBI SKOJIOTHH 1
MPHUHIIMAITEI PAITHOHATEHOTO MPUPOIOIIOIB30Ba-
HUS, METObl CHI)KEHHUS X035IIICTBEHHOTO
BO3/ICUCTBUS Ha OMoCcdepy, OpraHU3aIOHHbIE 1
MIPABOBBIE CPEACTBA OXPaHbI OKPYIKAIOIIEH Cpepl,
CIOCOOBI TOCTH)KEHUS YCTOWYMBOTO PAa3BUTHS;
OIIK-3.9 YmeeT ucnonb30BaTh U COCTABIATD
JIOKYMEHTBI IPAaBOBOT'O XapaKTepa, OTHOCSIIUECS K
npo(hecCHOHANEHOM IS TEILHOCTH,
IpeIpUHUMATh HE0OOXOIUMbIE MEPHI K
BOCCTAHOBJICHHIO HAPYIICHHBIX TIPaB;

OIIK-3.10 Ymeet peann3oBbIBaTh MpaBa u
CBOOO/IBI YEJIOBEKA M TPAKIAaHIHA B PA3TTUYHBIX
chepax KU3HEACATEIHPHOCTH;

OIIK-3.11 YmMeer ucnonab30BaTh 3HAHUS OCHOB
SKOHOMMKH NP PELICHUH MPOU3BOICTBEHHBIX
3a/ay;

OIIK-3.12 YMeeT ocymecTBISITh B 00IIEM BHJIE
OIICHKY aHTPOMOTEHHOTO BO3/ICHCTBUS HA
OKPYXAaIOIIyIO Cpelly C y4eTOM crieuupuxu
MPUPOJTHO-KIMMATUYECKUX YCIOBUI;

OIIK-3.13 YmMeeT ucnoab30BaTb HOPMAaTUBHO-
MIPABOBBIE AKTHI IPH PabOTE C IKOIOTHIECKOMH
JIOKYMEHTAIUEH;

OIIK-3.14 Brnaneer ocHOBaMU X035MCTBEHHOT'O U
9KOJIOTMYECKOro IIpaBa;

OIIK-3.15 YMeeT npoBOAUTH TEXHUKO-
SKOHOMUYECKUH aHaIN3 MHKEHEPHBIX PEIICHU;
OIIK-3.16 Biageer metonamu pa3paboTKH
MPOU3BOJICTBEHHBIX MPOTPaMM U TJIaHOBBIX
3a/laHui JJIs IEPBUYHBIX TTPOU3BOICTBEHHBIX
oapa3/IeICHUN;

OIIK-3.17 Brnageer HaBbIKaMH BBIOOpA
SKOHOMHYECKH 0OOCHOBAHHBIX PEIIEHUH C yIETOM
UMEIOILUXCS OTPAaHUYEHUN;

OIIK-3.18 Braneer MmeTogamu BbIOOpa
PaIMOHATILHOTO CIIOCO0a CHIKEHUS BO3JICHCTBHS
Ha OKPY>KAIOILYIO CPEeLy.
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Nnxenepnas u
TEXHOJIOTUYECKas
MOATOTOBKA

OIIK-4. Crocoben
obecreynBaTh
MIPOBEICHUE
TEXHOJIOTUYSCKOTO
mporiecca,
HCITIOJIL30BaTh
TEXHUYECKHUE CPEACTBA
JUTSL KOHTPOJIsSt
rmapamMeTpoB
TEXHOJIOTUYSCKOTO
npolecca, CBOMCTB
CBIPbSl U TOTOBOM
MIPOTYKIIHH,
OCYLIECTBIISATh
H3MEHEHHE
rnapameTpoB
TEXHOJIOTMYESCKOIO
rpoiiecca npu
H3MEHEHUHU CBOMCTB
CBIPBSL.

OIIK-4.1 3HaeT OCHOBBI TEOPHUH MEPEHOCA
UMITYJIbCA, TETJIa U MaCChl; IPUHIUIIBI
(U3UYECKOTO MOJICITUPOBAHUS] XUMUKO-
TEXHOJOTMYECKHUX MPOIECCOB; OCHOBHbBIE
YpaBHEHUS JBUKCHHUS KUIKOCTEH; OCHOBBI TEOPHH
TEeIUIoNepe1auk; OCHOBBI TEOPUH Maccolepeau B
cucTeMax co CBOOOTHON U HETOIBUKHOM
rpaHuLelt paszzaena ¢a3; TUIOBBIE MPOIECChHI
XUMHUYECKON TEXHOJOTHH, COOTBETCTBYIOLIHE
anmaparthbl U METOJIbI UX pacyera;

OIIK-4.2 3HaeT METOABI TOCTPOCHHUS
SMITUPUYECKUX (CTATUCTHYECKUX) U (PU3UKO-
XUMUYECKUX (TEOPETUUYECKUX ) MOJIETEH XUMHUKO-
TEXHOJOTMYECKHUX MPOIECCOB;

OIIK-4.3 3naer MeToAbl ONTUMHU3AIMN XUMHKO-
TEXHOJOTMYECKHUX MPOLECCOB ¢ MPUMEHEHUEM
IMIUPUUYECKUX U/ UITU PUIUKO-XUMHUUECKUX
MOJICIICH;

OIIK-4.4 3HaeT OCHOBHBIE TPUHLIHUIIBI
OpraHu3alui XUMUYECKOTO IPOU3BOJICTBA, €r0
UepapXUUECKOil CTPYKTYpPHI; 001I1e
3aKOHOMEPHOCTH XMMUYECKUX TPOLIECCOB;
OCHOBHbIE XUMUYECKHE [TPOU3BOJICTBA;

OIIK-4.5 3Haet 0CHOBBI TEOPUH TIpOLIECCa B
XUMHYECKOM PEaKTOPe, METOI0IOTHIO
UCCIICIOBaHMSI B3aMMO/ICHCTBHSI ITPOLIECCOB
XUMHYECKHUX MPEBPAIICHUIN U SIBICHUN MMEPEHOCA
Ha BCEX MacCIITaOHbBIX YPOBHSAX, METOJUKY BbIOOpa
peakTopa u pacyera mpoliecca B HeM; OCHOBHbBIE
pEaKIMOHHBIE MPOLIECCHl U PEAKTOPbI XUMHUYECKON
U HepTEeXUMUYECKOM TEXHOJIOTHH;

OIIK-4.6 3HaeT OCHOBHBIE OHSTHSI TEOPUN
YIpaBIeHUSI TEXHOJIOTUYECKUMU TIPOLIECCAMH;
CTaTHYECKUE U JUHAMUYECKUE XaPAKTEPUCTUKH
00BEKTOB M 3BEHBEB YNPABJICHHS; OCHOBHBIE BUIbI
CUCTEM aBTOMATHYECKOTO PETyJIUPOBAHUS U
3aKOHBI YIIPABJICHUS; TUIIOBBIE CUCTEMBbI
ABTOMATUYECKOTO YIIPABJICHUS B XUMUYECKON
MIPOMBIIIIEHHOCTH; METOABI ¥ CPEACTBA
JTUATHOCTHKYU M KOHTPOJISI OCHOBHBIX
TEXHOJOTMYECKHX apaMeTPOB;

OIIK-4.7 YMmeet onpenensaTs XapakTep ABHKEHUS
KUJKOCTEH U Ta30B; OCHOBHBIE XapaKTEPUCTUKU
IIPOLIECCOB TEIJIO- U MACCOIEpeaayn;
paccUMTHIBaTh MapaMeTphbl U BEIOUPATh
anmaparypy s KOHKPETHOTO XUMHUKO-
TEXHOJIOTMYECKOro mpolecca;

OIIK-4.8 YMmeer paccunThIBaTh OCHOBHbIE
XapaKTePUCTUKU XUMUYECKOTO MpoIiecca,
BEIOMpATh PAlMOHATFHYIO CXEMY ITPOU3BOJICTBA
3aJJaHHOTO MPOJIyKTa, OLIEHUBATh TEXHOJIO-
THUYECKYI0 3 ()EeKTUBHOCTH IPOU3BO/ICTBA;
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OIIK-4.9 YMer BBIOpaTh THII peakTopa u
paccyuTaTh TEXHOJOTUYECKHUE ITapaMeTPhI TS
3a2JIaHHOTO MPOIIECcCa; OMPEACIUTh TapaMeTPhl
HaWJIydIIel opraHu3amuy mporecca B
XUMHUYECKOM PEAKTOPE;

OIIK-4.10 Ymeet onpeaensiT OCHOBHbBIE
CTaTHYECKUE U JUHAMUYECKUE XaPAKTEPUCTUKH
00BEKTOB; BEIOMPATH PAIMOHATBHYIO CUCTEMY
peryJIupoBaHusl TEXHOJOTUYECKOTO MPOIECcca;
BBIOMPATh KOHKPETHBIC TUITBI TPHOOPOB ISt
JUArHOCTHKN XUMHKO-TEXHOJIIOTHYECKOTO
mpoiiecca;

OIIK-4.11 YMeeT npuMeHSITh METO]IbI
BBIUKCIUTEILHOM MAaTEMAaTUKHA M MATEMAaTHYECKOM
CTaTHCTUKH ISl MOJICIIMPOBAHUS U ONITUMHU3AIHH
XUMHUKO-TEXHOJIOTHYECKHUX MPOIIECCOB;
OIIK-4.12 Biageer MeTOgaMU TEXHOJIOTHYECKHAX
pacdeToB OTIENBHBIX y3JI0B XUMHUYECKOTO
000py1I0BaHUS;

OIIK-4.13 Bnaneer npaBuiaMu U CTaHAApTaMU
pa3pabOTKU CXEM aBTOMAaTHU3AIMHI
TEXHOJIOTHYECKUX MPOIIECCOB;

OIIK-4.14 Bnageer MeTogaMu pacueTa U aHaJIn3a
MPOIIECCOB B XUMUYECKHUX PEAKTOPaX,
OTIpeIeTICHUST TEXHOJOTHUECKHUX MOKa3aTenei
MpoIecca; METOAaMH BEIOOPA XUMUIECKUX
PEaKkTOpOB;

OIIK-4.15 Biageer MeToaMu yrnpaBiaeHUs
XAMHUKO-TEXHOJOTHYECKUMU CHCTEMaMU 1
METOJIaMH PEryIUPOBAHUS XUMHKO-
TEXHOJIOTHYECKHUX MPOIIECCOB;

OIIK-4.16 Brnaneer nakeTaMmu IpUKIaIHBIX
MIpOrpamMM JIJIsS MOJCTUPOBAHUST XUMUKO-
TEXHOJIOTHYECKHUX MPOIIECCOB.

Hayunslie
UCCIIEIOBAHMS U
pa3paboTku

OIIK-5. Cnocoben
OCYIIECTBIIATH
BKCHepI/IMeHTaﬂbHBIe
HCCIICIOBAHUS U
HCIIBITAHHUA 110
3aJITaHHON METOJINKE,
MPOBOAUTH
HaOJIIONEHUSA U
I/I3MepeHI/I}I C y‘-IeTOM
TpeOOBaHUHN TEXHUKHU
0e30I1acHOCTH,
oOpabaThIBaTh U
MHTEPIPETUPOBATH
AKCIIEPUMECHTAIILHBIC
JaHHBIC.

OIIK-5.1 3HaeT OCHOBHBIE METOABI U PUEMBI
po6ooTOOpa U MPOOOTIOATOTOBKH
aHAJM3UPYEMBIX 00BEKTOB, METOII Pa3/ICIICHUS U
KOHLICHTPUPOBAHUS BELIECTB;

OIIK-5.2 3HaeT TeoOpeTUYECKUE OCHOBBI U
MPUHIIAITEI XUMUYECKUX U (PU3HKO-XUMHYECKHX
METOJIOB aHAJIN3a — IEKTPOXUMUUYECKUX,
CHEKTPAbHBIX, XPOMATOTpPaPUIECKIX;

OIIK-5.3 3naet MeToabl HAECHTU(DHUKAITAN
MaTEMAaTHYECKUX OIMMMCAHUHN TEXHOJOTMUYECKUX
MPOIECCOB HA OCHOBE IKCIEPUMEHTAIBHBIX
JIaHHBIX;

OIIK-5.4 Ymeet BoIOpaTh METO/I aHATIN3A JIJIS
3aJaHHON aHATMTHUECKOM 3a/1auH;

OIIK-5.5 YmeeT npuMeHsITb METOIbI
BBIUHCIIMTEILHOM MaTeMaTUKN M MaTEMaTHUECCKOM
CTATUCTUKH JIJIs 00paOOTKH pe3yJIbTaTOB
HKCIIEPUMEHTA;

21




OIIK-5.6 Bnageetr MeTojlaMu MaTeMaTH4eCKoOM
CTATUCTUKH JIJIs 00paOOTKH pe3yIbTaTOB
AKTHUBHBIX U TACCHBHBIX KCIIEPUMEHTOB.

WNudopmannonHo-
KOMMYHUKAI[IOHHBIE
TEXHOJIOTUH IS
npo¢eCcCuOHATBHON
JeSATeIbHOCTH

OIIK-6. Cniocoben
MOHUMATh IPUHIIUIIBI
paboThI COBpEMEHHBIX
WH(pOPMaITMOHHBIX
TEXHOJIOTHI U
MCIOJIb30BaTh UX IS
pelieHus 3a1a4
npodecCuoHATBHON
NS TeNbHOCTH

OIIK-6.1 3Haer u cobmro1aeT HOPMBI
UH(POPMALIMOHHOHN 0€30MacHOCTH B
po¢eCCHOHATIBHOM 1€ TENbHOCTH;

OIIK-6.2 YMeer pemiaTe HHXEHEPHO-TEXHUYECKUE
3aJlauyl ¥ 33]]a41 BBIYMCIUTEIbHON MAaTEMATUKH C
PUMEHEHHEM COBPEMEHHBIX MPOTPAMMHBIX
KOMIIJIEKCOB U SI3BIKOB ITPOIPaMMUPOBaHUS;
OIIK-6.3 Bnaneer cOBpeMEHHBIMU
WH()OPMAITMOHHBIMHU TEXHOJIOTHUSMH TIPHU cOOpeE,
aHanu3e, 00paboTKe U MPeCTaBICHUN
nHpopmaruu
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4.3 IIpodeccnonanbubie KOMIIeTEeHIIHH BBINYCKHUKOB " HHIMKATOPBI ux JOCTHIKEHUS
OcHoBaHue
3agaua Ko n HanmeHOBaHME npodeccrnoHaTbHBIN
A N OOBeKT UiIn 00/1aCTh Kon n A (1podp
npodhecCHoHATBLHOM WHJUKATOpa JOCTUKEHUS CTaHJapT, aHAJIU3 ONBITA)
3HAHUI HanMeHoBanue [1K
IEeATEILHOCTH [IK O06001IeHHbIE TPYAOBBIC
byHKIIUU
Tun 3aga4 npogecCHOHAIBbHOM 1eITeJIbHOCTH: HAYYHO-HCCJIe0BATEIHLCKHU I
Beinonnenue XUMHYECKOE, XUMUKO- [IK-1 Cnocoben IIK-1.1 3naer nopsaok Amnanu3z TpeboBaHUi K

(dbyHIaMEHTaTBHBIX U
MPUKIIAJHBIX paboT
MTOMCKOBOTO,
TEOPETUYECKOTO U
AKCIIEPUMEHTAILHOTO
XapakTepa ¢ LeIbI0
oTpesieNIeHUs] TEXHUYECKUX
XapaKTEPUCTUK HOBOH
TEXHHUKH, a TAaK¥Ke
KOMIUIEKca paboT 1o
pazpaboTke
TEXHOJOTUYECKOU
JOKYMEHTaI1H.

TEXHOJIOTHYECKOE
IIPOU3BOJICTBO;

CKBO3HbBIE BUBI
npodeCcCuOHATBHON
JEeSITeIbHOCTH B
MIPOMBIIIICHHOCTH (B
cdepe opraHu3auu u
MIPOBE/ICHUST HAYYHO-
UCCIIEIOBATENECKUX 1
OIIBITHO-KOHCTPYKTOPCKUX
pabot B oOmactu
XUMHAYECKOTO M XUMHKO-
TEXHOJIOTHIECKOTO
MIPOM3BOICTBA).

OCYIIECTBIISATh OpraHuzalui,
TEXHOJIOTHUECKUU IJTaHUPOBAHUS U
MPOLIECC B COOTBETCTBUU | IPOBEICHUS

C pCTIIaMCHTOM U TEXHOJIOI'HYCCKOI'O
HCIIOJIb30BaTh mpolecca.
TEXHUYECKHE CPEIICTBA [IK 1.2 Ymeer

HCIIOJIB30BaTh TCXHHUYCCKHUEC
cpeacTBa Ijisd U3SMCPCHUA

JUIsL ©3MEpEHUs
OCHOBHBIX IIapaMETPOB

TE€XHOJIOTHYECKOTr0 OCHOBHBIX ITaPAMETPOB

IpolLecca, CBOMCTB TEXHOJIOTUYECKOIO

CBIPBS U IPOAYKLIHU. Ipolriecca, CBOKMCTB ChIPbS U
NPOAYKIIHH.
I1K-1.3 Bnageet HaBRIKaMU
OCYIIECTBIATD

TEXHOJOTMYECKHI TTPOLIECC
B COOTBCTCTBHUHU C
pErJIaMEeHTOM.

po¢eCCHOHATBHBIM
KOMIICTCHIIUAM,
NPEIbSBISIEMBIM K
BBIITYCKHHUKaM HallpaBJICHUSA

MOJTOTOBKU Ha PBIHKE TPYyAa,

00o01ieHue 3apy0exHOTO
OTIbITa, IPOBEJICHUS
KOHCYJITAINi ¢ BeTyIIUMHU
paboTonaTensimMu,
00BeAMHCHUSIMH
paboToaTeneit oTpaciu, B
KOTOPO# BOCTpeOOBaHBI
BBIITYCKHUKH B paMKax
HaIPaBIIEHUS TTOJITOTOBKH.
[TpodeccrnonanbHbIi
crangapt 40.011
«Cnenuanuct nmo Hay4yHo-
UCCJICIOBATEIILCKUM U
OTIBITHO-KOHCTPYKTOPCKUM
paspaboTkam»,
YTBEPKACHHBIN MPUKA30M
Munucrepcersa Tpyna u
COLIMAJILHOM 3aIUTEI
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Poccniickoit denepanuu ot
04.03.2014 Ne 121 H,
O06o0611eHHas TpynoBast
byHKIHS

A. IlpoBenenue Hay4HO-
HCCJIEIOBATEIbCKUX U
OTIBITHO-KOHCTPYKTOPCKHUX
pa3paboTOK MO OTACIbHBIM
paszzaenam TeMBI.

A/02.5. OcymiecTBieHue
BBITTOJIHEHUS SKCIIEPUMEHTOB
1 oOpMIICHHUS PE3YIHTATOB
UCCIIEIOBaHUN U pa3paboToOK.
(YpoBeHBb KBATMPUKALIHH — 5).
[IpodeccronanbhbIit
CTaHAapT

Brinonnenue
(byHIaMEHTAIbHBIX U
MIPUKIIATHBIX PaboT
MIOUCKOBOTO,
TEOPETUYECKOTO U
AKCIIEPUMEHTATLHOTO
XapakTepa ¢ 1elblo
OTIpeieNICHUs] TEXHUIECKUX
XapaKTePUCTUK HOBOM
TEXHHKH, a TAKKE
KOMILIEKca paboT 1Mo
pa3paboTke
TEXHOJIOTMYECKOM
JOKYMEHTAIu1

XuMHU4YecKoe, XUMHUKO-
TEXHOJIOTHYCCKOE
MIPOMU3BOJICTBO

CKBO3HBIE BUIBI
npodeccrnoHanbHOM
NeSITeIbHOCTH B
MIPOMBILIEHHOCTH (B
chepe opraHu3anuu u
MIPOBEJICHUS] HAYYHO-
UCCIIEIOBATENbCKUX 1
OTIBITHO-KOHCTPYKTOPCKHUX
pabot B oOactu
XUMHYECKOTO U XUMHUKO-

[1K-2 I'oToB M3y4arh
HAayYHO-TCXHUYCCKYIO
nHpopmaruro,
OTEYECTBEHHBIN U
3apyOCIKHBIN OTBIT 11O
TEMATUKE UCCIIEAOBaHUA

[1K-2.1 3naer nopsamok
BbICTpaI/IBaHI/I}I JIOTUYCCKUX
B3aUMOCBSI3EH MEKY
paBHI/I‘IHBIMI/I
JTUTEepaTypHBIMU
NCTOYHHUKaAMHU

[IK-2.2 Ymeer
OCYIIECTBIATH TIOUCK,
00paboOTKy M aHAIIN3
Hay4YHO-TEXHUYECKOMN
nHpopManuu 1Mo npoduIto
BBINOJIHAEMON pabOTHI, B
TOM YHUCJIE C IPUMEHEHUEM
COBPEMEHHBIX TEXHOJIOTHI

AHnanu3 Tpe0oBaHUN K
po(hecCuOHATEHBIM
KOMITCTEHIIHSIM,
NPEIbSBISEMBIM K
BBIITYCKHUKAM HaIlPaBICHHS
MOJITOTOBKU Ha PBIHKE TPY/Ia,
0000611eHE 3apyOEKHOTO
OTIBITA, TIPOBEICHHUS
KOHCYJIBTAIMH C BEAYIIUMHU
paboTronarensimMu,
00BEIMHEHUSIMHU
pabotoxmareneit oTpaciu, B
KOTOPOH BOCTPEOOBAHBI
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TEXHOJIOTHUYECKOT'O
MIPOM3BOJICTBA).

IIK-2.3 Bnaneer HaBLIKaMU
oOparieHus ¢ Hay4YHOH 1
TEXHUYECKOU JIUTEPATYy POl

BBIMTYCKHHUKHU B paMKax
HaIpaBJI€HUS IOJTOTOBKH.
[Ipodeccronanbhbrit
crangapt 40.011
«Crenranuct 1o Hay4Ho-
UCCJIEIOBATEIBCKUM U
OTIBITHO-KOHCTPYKTOPCKHM
pa3paboTkam,
YTBEPKICHHBIN IIPUKA3Z0M
MunucTepcTBa Tpyaa u
COLMAJIBHOM 3aIlUTHI
Poccuiickoit denepaum ot
04.03.2014 Ne 121 =,
O06o0meHHas Tpy1oBas
byHKIUSA

A. TlpoBenenue Hay4yHO-
HCCJICIOBATEIILCKUX H
OTIBITHO-KOHCTPYKTOPCKHUX
pa3paboTOK MO OTJEIbHBIM
pazzenaM TEMBbI.

A/02.5. OcymiecTBieHHE
BBITMIOJTHEHUSI SKCIIEPUMEHTOB
¥ 0(OpMIICHUS pe3yJIbTaTOB
WCCJICIOBaHMM U pa3pabOToK.
(ypoBeHb kBasuuKaIym — 5).

Brimonnenue

XUMHUYecKoe, XUMHUKO-

[1K-3 Crocoben

T1K-3.1 3HaeT OCHOBHEIE

AHnanu3 Tpe0oBaHUN K

(byHIaMEHTAIbHBIX U TEXHOJIOTHYECKOE IIPOBOJIUTH aHAJIU3 IIPUHLUIIBI, METOJbI U npodecCHOHATBHBIM
HMPUKIIAJHBIX paboT IIPOU3BOJICTBO CBIPBSI, MATEPUAIIOB U (bopMBI KOHTPOJIS KOMIIETCHIIMSM,

IIOMCKOBOIO, TOTOBOM ITPOIYKIIMH, TEXHOJIOTMYECKOT0 IPEABABISIEMBIM K
TEOPETUYECKOTO U CKBO3HBIEC BU[IBI OCYLIECTBIIATH OLICHKY Iporecca ¥ KauecTBa BBIIYCKHUKaM HalpaBICHUS
9KCIIEPUMEHTAJIBHOTO npodeccuoHaTbHON pe3yJbTaTOB aHAIU3a IPOAYKIIMHU IIOATOTOBKU HAa PBIHKE TPYAa,
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XapakTepa ¢ LeNblo
ONpeeIeHUs TEXHUIECKUX
XapaKTEPUCTUK HOBOH
TEXHUKH, & TAKXKE
KOMIUIEKca paboT 1o
pazpaboTke
TEXHOJOTUYECKOU
JNOKYMEHTAUU

ACATCIIbHOCTHU B
MIPOMBIIIICHHOCTH (B
cdepe opraHu3auu u
MIPOBE/ICHUS HAYYHO-
HCCIICA0BATCIIbCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot B obmactu
XHUMHAYECKOTO M XUMHKO-
TEXHOJIOTHUYECKOT'O
MIPOM3BOICTBA).

I1K-3.2 YMmeeT oLleHUTH U
WHTEPIPETUPOBATH
MOJTy9CHHBIE PE3YJIbTATHI

I1K-3.3 Bnageer
COBPEMEHHBIMU METOJIAMH
aHaJIM3a ChIPbS,
MaTepHaJIOB U KauecTBa
TOTOBOM POAYKIUU

00o01ieHue 3apy0exHOTO
OTIBITA, TIPOBEICHHS
KOHCYJIBTAIINH C BeTyIIUMU
paboTonaTensimMu,
00BeAMHCHUSIMH
paboToaaTeneit oTpaciu, B
KOTOPO# BOCTPeOOBaHBI
BBIITYCKHUKH B paMKax
HaIrpaBJICHUS TOATOTOBKH.
[TpodeccrnonanbHbIi
cranzaapt 40.011
«Cnenuanuct no Hay4yHo-
UCCIIEIOBATEIbCKUM U
OTIBITHO-KOHCTPYKTOPCKHM
paspaboTkam»,
YTBEPXKICHHBIN MPHUKA30M
MunucrepcerBa Tpyia u
COLIMAJILHOM 3aIlUTEI
Poccniickoit denepanuu ot
04.03.2014 Ne 121 H,
O06o00611eHHas TpynoBast
byHKIHS

A. IlpoBenenue Hay4HO-
UCCIIEIOBATEIILCKUX U
OTIBITHO-KOHCTPYKTOPCKHUX
pa3paboTOK MO OTJEIbHBIM
paszzaenam TeMBbI.

A/02.5. OcytiecTBieHHE
BBINTOJIHEHUS SKCIIEPUMEHTOB
U 0(hOpMIICHUS Pe3yJIbTaTOB
MCCJICIOBAaHMM U pa3pabOToOK.
(ypoBeHb kBasuKaIym — 5).
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Brinosnnenue
(dbyHIaMEHTaTBHBIX U
MPUKIIAJIHBIX paboT
MTOMCKOBOTO,
TEOPETUYECKOTO U
AKCIIEPUMEHTAILHOTO
XapakTepa ¢ LeIbIo
oTpesieNIeHUs] TEXHUYECKUX
XapaKTEPUCTUK HOBOH
TEXHHUKH, a TAaK¥Ke
KOMIUIEKca paboT 1o
pazpaboTke
TEXHOJOTUYECKOU
JOKYMEHTAIu1

XHUMHUYECKOE, XUMUKO-
TEXHOJIOTHYECKOE
MIPOU3BOACTBO

CKBO3HbBIE BUBI
npo¢eCcCuOHATBHON
JeSITeIbHOCTH B
MIPOMBIIIICHHOCTH (B
cdepe opraHu3auu u
MIPOBE/ICHUS HAYYHO-
HCCIIEIOBATENECKUX U
OIIBITHO-KOHCTPYKTOPCKUX
pabot B o0mactu
XHUMHAYECKOTO M XUMHKO-
TEXHOJIOTHIECKOTO
MIPOM3BOICTBA).

[TK-4 Cnocoben
BBIOMPATh METOJ
HAy4YHOTO
WCCJICTOBAHMSI, UCXOIS
U3 KOHKPETHBIX 3a7ad,
OpPTaHU30BBIBATH €r0O
OCYIIECTBIICHUE U
AHATU3UPOBATH
pe3yNbTaThI ¢
HCIIOJIb30BaHNEM
COBPEMEHHBIX METOJIOB
00pabOTKH JaHHBIX,
0(QOpPMIISITh MOTY4YEHHbIE
pe3yNbTaThI B BUJIE
0TYeTa, HAYYHOUI
myOJIMKaIum, TOKIaa,
TOTOBHTH (IO
PYKOBOJCTBOM)
JIOKYMEHTBHI K
MaTEeHTOBAHUIO,
0hOpMIICHUIO HOY-Xay

I[1K-4.1 3uaer
COBPEMEHHBIC IMOIXOIbI K
Hay4YHOMY HCCJIEI0BAHUIO

[1K-4.2 Ymeet opopMIsTh
MOJTyYEHHBIC PE3YyIbTaThI B
BHUJIE OTUETA, HAYYHOU
MyOJIMKAIUH, TOKJIa1a

AHanu3 TpeOoBaHHIA K
po¢eCCHOHATBHBIM
KOMIICTSHITHSIM,
pEIbABISIEMBIM K
BBIMTYCKHUKAM HAIpaBICHUS
MOJTOTOBKU Ha PBIHKE TPYyAa,
00o01ieHue 3apy0exHOTO
OTIbITa, IPOBEJICHUS
KOHCYJIBTAINi C BETyIIUMHU
paboTonaTensimMu,
00BeAMHCHUSIMH
paboToaaTeneit oTpaciu, B
KOTOPO# BOCTpeOOBaHBI
BBIITYCKHUKH B paMKax
HaIpPaBJIEHUS TTOJITOTOBKH.
[TpodeccrnonanbHbIi
crangapt 40.011
«Cnenuanuct nmo Hay4yHo-
UCCIIEIOBATEIILCKUM U
OTIBITHO-KOHCTPYKTOPCKUM
paspaboTkam»,
YTBEPKACHHBIN MPUKA30M
Munucrepcersa Tpyia u
COLIMAJILHOM 3aIUTEI
Poccuiickoit denepanuu ot
04.03.2014 Ne 121 =,
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I1K-4.3 Bnaneet
COBpeMeHHBIMI/I MeToAaMHnu
00pabOTKH JaHHBIX

O06o00611eHHas TpynoBast
byHKIHS

A. IlpoBenenue Hay4HO-
UCCIIEIOBATEIILCKUX U
OTIBITHO-KOHCTPYKTOPCKHX
pa3paboTOK MO OTACIbHBIM
paszzenam TeMBI.

A/02.5. OcymiecTBieHue
BBITIOJTHEHUS KCIIEPUMEHTOB
1 oOpMIICHHUS PE3YIHTATOB
UCCJICIOBAHUH U pa3paboToK.
(YpoBeHb KBaTMPUKALIHH — 5).

Brinosnnenue
(dbyHIaMEHTATBHBIX U
MPUKIIAJHBIX paboT
MTOMCKOBOTO,
TEOPETUYECKOTO U
AKCIIEPUMEHTAILHOTO
XapakTepa ¢ LeIbI0
oTpesieNieHUs] TEXHUYECKUX
XapaKTEPUCTUK HOBOHI
TEXHHUKH, a TAaK¥Ke
KOMIUIEKca paboT 1o
pazpaboTke
TEXHOJOTUYECKOU
JOKYMEHTAaIu1

XHUMHUYECKOE, XUMUKO-
TEXHOJIOTHYECKOE
MIPOU3BOACTBO

CKBO3HbBIE BUBI
npodeCcCuOHATBHON
JEeSITeIbHOCTH B
MIPOMBIIIICHHOCTH (B
cdepe opraHu3auu u
MIPOBE/ICHUST HAYYHO-
UCCIIEIOBATENECKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot B obmactu
XHUMHAYECKOTO M XUMHKO-
TEXHOJIOTHIECKOTO
MIPOM3BOICTBA).

IIK-5 Cnocoben
pa3pabaTeiBaTh U
BHEIPATH
WHHOBAIMOHHBIE
TECXHOJIOTUYCCKUEC
MPOIIECChl B 00J1aCTH
HOJ'Iy‘-IeHI/I}I nu
HCIIOJIb30BaHMS
HEOPTaHUYECKUX
BEIICCTB U MaTEPHUAJIOB

ITK-5.1 3naer ¢pusuko-
XUMHNYCCKHUE OCHOBBI
MOJTyYCHHUS U
HUCITOJIBb30BaHUA
HEOPTaHUYECKUX BEIICCTB
1 MaTepUAJIOB

I1K-5.2 Ymeer
HPOU3BOANTH ITOUCKOBEIE
paboThI I pa3paboTKU
HOBBIX METOZIOB
MIPOU3BOJICTBA U
UCTIOJIb30BAHUS
HEOPraHMYECKUX BEIIECTB
¥ MaTepHaJIOB

AHanu3 TpeOoBaHMIA K
po¢eCCHOHATBHBIM
KOMIICTSHIIHSIM,
NPEIBSBISIEMBIM K
BBIMTYCKHUKAM HAIpaBICHUS
MIOJITOTOBKU Ha PBIHKE TPy,
00o01ieHue 3apy0exxHOTO0
OTIBITA, TIPOBEICHHS
KOHCYJIbTAINi C BeTyIIUMHU
paboTonaTensimMu,
00BeAMHCHUSIMH
paboTtoaaTeneit oTpaciu, B
KOTOPO# BOCTpeOOBaHBI
BBIITYCKHUKH B paMKax
HaTPaBJIEHUS TTOJITOTOBKH.

[Ipodeccronanbubrit
cranaapt 40.011
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IIK-5.3 Bnageer MeTomaMu
MOJTyYCHHUS U
HCIIOIB30BaHUA
HEOPTaHMYECKUX BEIECTB
1 MaTepUAJIOB

«Crennanuct 1o Hay4Ho-
UCCJIEIOBATEILCKUM U
OTIBITHO-KOHCTPYKTOPCKHM
pazpaboTkam»,
YTBEPKICHHBIN IIPUKA30M
MunucTepcTBa Tpyaa u
COLMAJIBHOM 3aIlUThI
Poccuiickoit denepanuu ot
04.03.2014 Ne 1211.
O06o0meHHas TpyoBas
byHKIUSA

A. TlpoBeneHue Hay4yHO-
HCCJICIOBATETILCKUX H
OTIBITHO-KOHCTPYKTOPCKHUX
pa3paboTOK MO OTJEIbHBIM
pazzienaM TeMbl

(YpoBeHb KBaJIM(UKAITUHN — 5)
26.006 «Cnenuanuct 1o
paspaboTke
HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITMOHHBIX
MarepuasioB» Ne604H ot
08.09.2015r.

40.136 «Crenuaiuct B
o0acTu pa3paboTKH,
COTIPOBOXKICHHUS U
UHTETpaluu
TEXHOJOTHYECKHUX TPOIIECCOB
Y TIPOU3BOCTB B 00J1aCTH
MaTepUaIoBEICHUS U
TEXHOJIOTHMH MaTEepPHAJIOB
Nel153n ot 25.12.2015 1.

29




40.117 «Cneumnanucr mno
9KOJIOTMYECKON 6€30MacHOCTH
(B IPOMBIIIIIEHHOCTH )»,
YTBEPKACHHBIN MPUKA30M
Munucrepcersa Tpyia u
COLIMAJILHOM 3aIUTEI
Poccuiickoit denepanuu ot
07.09.2020 1. Ne 569H.
TpynoBast pyHKIHS

C/01.6 TIpoBenenue
HKOJIOTMUECKOTO aHaIn3a
IIPOEKTOB PACIIUPEHUS,
PEKOHCTPYKIIUH,
MOJIEpHHU3AIMH IEHCTBYIOIINX
IIPOU3BOJICTB, CO3/1aBaEMBbIX
HOBBIX TEXHOJIOTHI U
o0opyaoBaHuUs B
OpraHu3aluu

(ypoBeHb kBanupuKaum — 6)

Brinonnenue
(byHIaMEHTAIbHBIX U
MIPUKIIATHBIX PaboT
MIOUCKOBOTO,
TEOPETUYECKOTO U
HKCHEPUMEHTAIHHOTO
XapakTepa ¢ 1Uelblo
OIpeIeNIEHUS] TEXHUYECKUX
XapaKkTePUCTUK HOBOM
TEXHHKH, a TAKKE
KOMILIEKca padoT 1Mo
pazpaboTke

XuMHU4YecKoe, XUMHUKO-
TEXHOJIOTHYCCKOE
MIPOM3BOJICTBO

CKBO3HBIE BUIBI
npodeccrnoHanbHOM
NeSITeIbHOCTH B
IIPOMBIIIJIEHHOCTH (B
chepe opraHu3anuu u
MIPOBEJICHUS] HAYYHO-
UCCIIEIOBATENbCKUX 1
OTIBITHO-KOHCTPYKTOPCKHUX

ITK-6 Criocoben
BBIOMPATH
obopynoBaHue u
TEXHOJOTHYECKHE
napameTpbl Iporecca
JUTSI TIPOU3BOJICTBA
HEOPTraHWYECKHUX
BEIIIECTB U MaTEPHUAJIOB C
3aJaHHBEIMHA CBOMCTBAMU

IIK-6.1 3naer
TEXHOJOTHYECKOE
o0opyI0BaHKE U TIpaBUiIa
€ro BKCHHyaTaHI/II/I B
00J1aCTH TEXHOJIOT U
HeOpFaHI/I‘-IGCKI/IX BCIICCTB
1 MaTepHaJIoB

[1IK-6.2 Ymeet nonbupath
TCXHOJOI'MYCCKHUC
mapameTpsl Imporecca
IIPOU3BOJCTBA U
HCIIOJIE30BaHMS

Amnanu3z TpeboBaHUi K
po¢eCCHOHATBHBIM
KOMIICTSHITHSIM,
NPEIBSBISIEMBIM K
BBIITYCKHUKAM HAIPABJICHHUS
MIOJITOTOBKH Ha PBIHKE TPy,
00o01ieHue 3apy0exxHOTO
OTIBITA, TIPOBEICHHS
KOHCYJIbTAIH C BEAYIIIUMHU
paboTonaTensimMu,
00BeAMHCHUSIMH
paboToaaTeneit oTpaciu, B
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TEXHOJIOTUYECKOMI
JTOKYMEHTaIuU

pabot B obmactu
XUMHAYECKOTO M XUMHKO-
TEXHOJIOTHUYECKOT'O
MIPOM3BOJICTBA).

HCOPTraHNYCCKUX BCIICCTB
U MaTepHasoB

IIK-6.3 Bnaneer ocHOBamMu
MPOEKTUPOBAHUS
TEXHOJOTHYECKON JTUHUH
MPOU3BOACTBA IS
MOJTyYEHUs
HEOPraHWYECKUX BEIIECTB
1 MaTepHuaJioB C
3aJaHHBIMHA CBOMCTBaAMU

KOTOPO# BOCTpeOOBaHBI
BBIITYCKHUKHU B paMKax
HaPaBIIEHUS TTOJITOTOBKH.
[TpodeccrnonanbHbIi
crangapt 40.011
«Cnenuanuct nmo Hay4yHo-
UCCIIEIOBATEIbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM
paspaboTkam»,
YTBEP>KACHHBIN MPUKA30M
MunucrepcerBa Tpyaa u
COLIMAJILHOM 3aIUTEI
Poccuiickoit denepanuu ot
04.03.2014 Ne 1211.
O06o0011eHHas TpynoBast
byHKIHS

A. IlpoBenenue Hay4HO-
HCCJIEIOBATEIbCKUX U
OTIBITHO-KOHCTPYKTOPCKHX
pa3paboTOK MO OTACIIbHBIM
paszzaenam TeMbl

(ypoBeHb kBanmuUKaIIU — 5)
26.006 «Crennanuct mo
pa3paboTke
HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITMOHHBIX
MarepuasioB» Ne604H ot
08.09.2015r.

40.136 «Crenyaiuct B
o0nactu pa3paboTKH,
COTIPOBOXKICHUS U
WHTETpaIiu
TEXHOJOTMYECKHUX IMPOIIECCOB

31




U TIPOU3BOJICTB B 00J1aCTH
MaTepuaIoBeIeHUS U
TEXHOJIOTUH MAaTEPUATIOBY
Nel153n ot 25.12.2015 .
40.117 «Cneunanuct 1o
9KOJIOTMYECKON 6€30MacHOCTH
(B IPOMBIIIUIEHHOCTH ),
YTBEPKACHHBIN MPUKA30M
Munucrepcersa Tpyaa u
COLIMAJILHOM 3aIUATEI
Poccniickoit denepanuu ot
07.09.2020 r. Ne 5691.
Tpynosast pyHKIHS

C/01.6 TIpoBenenue
HKOJIOTHUECKOTO aHalIn3a
IIPOEKTOB PACUINPEHUS,
PEKOHCTPYKIIUH,
MOJIEpHHU3AIUH IEHCTBYIOIINX
IPOM3BOJICTB, CO3aBAEMBIX
HOBBIX TEXHOJIOTHI U
o0opyoBaHuUs B
OpraHu3aluu

(YpoBeHb kBasupuKaum — 6)
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5 AHHOTAIIMU PABOYUX ITPOI'PAMM JUCHHUIIJIUH, ITPAKTUK U THA
5.1 JlucuuniuHbl 00s13aTeJIbHOI YacTH

AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIHMHBI
«MHOCTPaHHBIH A3BIK»

1. Heab AMCHMNIMHBI — MPUOOPETEHHE 00YYAIOMMMHUCS 001ei, KOMMYHHKAaTUBHOMN U
npodeccuoHaNbHOM KOMIIETEHLUH, ypOBEHb KOTOPBIX HA OTHENbHBIX JTanax sI3bIKOBOU
INOJArOTOBKM  TO3BOJISIET  WCIONB30BaThb  MHOCTPAHHBIM  SI3BIK  NPAKTHUYECKH KaK B
npodeCCHOHAIBHON  (MMPOW3BOJCTBEHHON M HAY4YHOM) JACATENIBHOCTH, TaK W JJIs  IeJed
camMo00pazoBaHUsI.

2. B pe3yabTaTe n3y4eHUus JUCHHUILIHHBI 00y4AlOUIUICA T0JIKEH:

Obnadamye CleAyONMMA KOMIIETEHIIMSAMHU U UHIUKATOPAMH UX JTOCTHKECHUS.

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

3nams:

- OCHOBHBIE CIIOCOOBI  COYETAEMOCTH  JIEKCHUYECKUX  E€IUHHUI] W  OCHOBHBIE
CJIOBOOOPA30BATEIBHBIC MOJICTIN;

- pPyCCKUe SKBUBAJIIEHTHI OCHOBHBIX CJIOB M BBIPAXKEHHM peyH B MPOIIECCE MEKITMUHOCTHOTO
U MEXKYJIBTYPHOTO B3aUMOCHCTBUS;

- OCHOBHBIE MPUEMBI U METOJIbI peepUPOBAHUS U AHHOTUPOBAHHUSI TIUTEPATYPHI;

- TACCHBHYI0 M aKTHBHYIO JIGKCHKY, B TOM YHCIIe OOLICHAYYHYI0 U CIIELUAIbHYIO
TEPMHHOJIOTHIO, HEOOXOAUMYIO AJi pabOThl Ha/l TUIIOBBIMU TEKCTaMU;

- IpUEMBI pabOThI C OPUTUHAILHON JINTEPATYPON HA MHOCTPAHHOM SI3bIKE.

Ymems:

- paboTaTh C OPUTHHAIBHOM JTUTEPATypOil HA HHOCTPAHHOM SI3BIKE;

- paboTath cO CloBapeM;

- BECTHU INEPENUCKY Ha U3yYaeMOM SI3bIKE C LIEIbI0 MEKIMUYHOCTHOTO U MEXKKYJIBTYPHOTO
B3aUMOJCHCTBUS;

- BECTH PEUEBYIO JICATEIBHOCTh IPUMEHHUTEIBHO K cepe ObITOBON 1 MpodecCnoHaTbHON
KOMMYHHKAIIH.

Braoemy:

- WHOCTPAHHBIM $I3BIKOM Ha YpPOBHE MEXJIMYHOCTHOTO M MEXKYJIBTYPHOTO OOIIECHHS,
HaBBIKAMH M YMEHHUSMHU pEUEBOM JEATENbHOCTH NPUMEHHUTENbHO K cdepe OBITOBOH u
npodeccnoHanbHOM KOMMYHHUKALMU, OCHOBaMH IyOJIMYHON peuu;

- OCHOBaMH pedeprpoBaHMs 1 aHHOTHPOBAHUS JIMTEPATYPhl HA N3y4aeMOM MHOCTPAHHOM
A3BIKE.

3. KpaTkoe coaep:kanue THCHUTIIAHBI

Paznen 1. 'pamMaTHyecKHe U JIeKCHYeCKHE TPYAHOCTH U3Y4aeMoro si3bIKa.

1.1 CropspkeHue W HW3MEHEHHME TIJ1aroja-CBA3KM B (OpPMax HACTOSIIETO BpPEMEHH.
BunoBpemennsie ¢hopmbl TiarosioB. Odpazoanue GopM MPOCTHIX, MPOJTOHKEHHBIX, MEP(EKTHBIX
U 1ep(eKTHO-TIPOJODKEHHBIX BpeMEH TIiarosia. BonmpocurenbHble NpeaioKeHUsI B pa3IMyHbIX
BpemeHax. OOpa3zoBaHUE OTPULIATEIBHBIX (JOPM TJIarosia B pa3inyHbIX BPEMEHAX.

1.3 O6pazoBaHue MPOCTHIX, MPOJOJKEHHBIX, MEPPEKTHBIX BPEMEH TIarojibHbIX GopM U
ynotpebienue Qopm crpamarenbHoro 3anora.l.4. BumgoBpemeHHBIE (GOPMBI TJIaroyoB.
OO6pa3oBaHuEe TPOCTHIX, MPOJIOHKEHHBIX, MEPPEKTHBIX U MEePPEKTHO-MPOIOHKEHHBIX BPEMEH.
BonpocutenbHble npeqiokeHusi B pa3inuHbIX BpeMeHax. OOpa3oBaHUe OTpULIATENbHBIX (OpM
IJIaroJia B pa3MyuHbIX BPEMEHAX.

1.4 Tlpuuactus. [Ipuyactus HacTosIero U mpouieamero BpeMenu. [lepdextapie GopMbl
npuyactusi. MecTo npu4acTHii B mpeuioskeHuH. AOCOMIOTHBINA MPUYACTHBIN 000POT.



1.5 Nuduautus. ®opmel nHbuHUTHBA. [IpomomkeHHbId U TIepdEKTHBIM WHOUHUTHB.
Oynkuuun uHQUHUTHBA B mpemiokeHun. OOpa3zoBaHue U ynorpeOsieHne HH(PUHUTHBHBIX
000pOTOB THUIIA «CTIOKHOE MOAJIEKAIIEE» U «CI0KHOE TOTIOTHEHHUEY.

1.6 Mopanbubie riaroisl. CTpykTypa npeanoxeHus. [IpuHIMIBI cI10BOOOpa30BaHMUA.
Coxkpamenus (a06peBuarypsi). O603HaueHue natel [IpaBuiia 4TeHHS XUMUYECKHX DJIEMEHTOB,
o0o3HaueHn M (HOpMyJT HEOPraHWYECKUX COCTUHEHWH M YPaBHEHUN XUMHMUYECKHX pEaKIuil.
[TpaBuiia urenus eaunul u3mMepenus. [IpaBuia yTeHnss HAMMEHOBAaHUI OCHOBHBIX OPTaHUYECKHX
COCIMHEHU.

Pa3pnen 2. Pa3BuTHe HABBIKOB YTCHUS] TEMATHYECKHX TEKCTOB.

2.1 YreHne TEKCTOB MO TEMaM:

2.1.1. BBenenue B crieiiaibHOCTD

2.1.2. 1.11. Menneneen

2.1.3. PXTY um. JI.. Menaeneena

2.1.4. Hayka 1 Hay4HbI€ METO/Ibl, HAy4HbIE CTaTbU

2.1.5. CoBpemeHHbIE UH)XKEHEPHBIE TEXHOJIOTUU

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xummueckas nadoparopus. TexHuka 6e3onacHocTH B taboparopuu. M3mepenus B
XHUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oymymiero.

2.1.9. buorexnonorusa @apManeBTUYECKUE IPOU3BOICTBA.

2.1.10. 3enenas xumusi. [Ipo6eMbl SKOJIOTHH.

2.2 Ilonsue o Bunax ureHus. [[pocMoTpoBoe uTeHNE Ha MpUMepax TEKCTOB 0 XuMuu, J1.1.
Mengeneee, PXTY um, /I.1. Menaeneena.

AKTHBU3AIUS JTICKCUKU TPOYUTAHHBIX TEKCTOB.

2.3 W3ywaroree 4YTeHHE HAyYHBIX W HAYYHO-TIOMYJISIPHBIX TEKCTOB IO BBIOpaHHOM
CIELUATbHOCTH Ha mnpumMepe TekcToB: «Hayka u HaydHble METOHB», «XUMHUYECKOE
npennpustie», «CoBpeMeHHble WH)XEHEpPHbIE TEXHOJOTUN», «XuUMHUYecKas gaboparopus.
Texnuka 6e30macHOCTH B JlabopaTtopuu. M3mepeHHs B XMMHUYECKOH j1aboparopuny, «XuMHs
Oynyuero. CoBpeMeHHbIE TEHACHLUN Pa3BUTHS HayKn», «buorexnomnorus. dapmaieBTuyeckue
IPOM3BOJICTBAY, «3eeHas XuMus. [IpoGiieMbl HIKOTOTHI.

Jlexcuyeckue  OCOOCHHOCTHM  TEKCTOB  HAyYHO-TEXHUYECKOM  HampaBiIeHHOCTH.
TepMUHOIOTHS HAYYHO-TEXHUYECKON JTUTEPATYPhI HA U3YUAEMOM SI3bIKE.

Paznen 3. IIpakTuka ycTHOM peun

3.1 IlpakTrka yCTHOH peuu o TeMaMm:

3.1.1. «I'oBopum o cebe, o cBoel Oymytieit mpodeccun,

3.1.2. «Moii yHuBEpCHUTET»,

3.1.3. «YHUBEPCUTETCKUI KaMITyC

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHosoruueckas peyb Mo TeMe «o cede u o Oynymeil nmpodeccun». Jlekcuueckue
0COOEHHOCTH MOHOJIOTMYECKOM peyH.

3.3 PedeBoii O3THUKET TMOBCEAHEBHOrO OOMICHUS (3HAKOMCTBO, IMPEICTaBICHHE,
YCTAaHOBJICHUE W TOJJCPKaHUE KOHTAKTa, 3alpoc U coodmenne nHpopmanuu, moOyxaeHue K
NI CTBUIO, BBIPAKEHHE IPOCHOBI, COTJIACHS).

Oco0EeHHOCTH TUATIOTHYECKOM Peuu M0 MPOHICHHBIM TEMaM.

Pasnen 4. Oco0eHHOCTH SI3bIKA CNIENUATbHOCTH

I'pammaTHUeckue TPYJHOCTH S3bIKA CHEIIUATIBHOCTH

4.1. I'paMMaTHyeCcKue U JIEKCUUECKUE TPYAHOCTH SI3bIKa CIIELIUAIbHOCTH:

Paznuunbple BapuaHThI MepeBoia MPUYACTUN HA PyCCKHil s3bIK. [IpudyacTHbie 000pOTH 1
MPUEMBI UX TIEPEBO/IA HA PYCCKUH SI3BIK.

4.2. CocnaratenbHoe HakjgoHeHHe. DopMbl cocaraTeIbHOr0 HAKJIOHEHUS! B M3y4aeMOM
s3pIke. MopanbHble THaroibl M KX MCIOJNb30BAaHUE B IPEIJIOKEHUSAX B COCIAraTeIbHOM
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HaKJIOHEHUU. THUIbl YCIOBHBIX MpeNoKeHUWW. BapuaHThl TmepeBola TPEIIOKEHUN B
cocaraTeIbHOM HAKJIOHEHUM W YCJIOBHBIX MNpeanokeHui. [lopsiok cioB B NpEAsIOKEHUU.
OMpatuyeckne KOHCTPYKIUH.

4.3. V3yyeHue mpaBHJ TEpeBOJa Pa3IWYHbIX (opM HMHOUHUTHBA U MHOUHUTHBHBIX
000pOTOB Ha PYCCKHUH SI3BIK.

4.4 N3yuaroliiee YTEHUE TEKCTOB M0 TEMATHKE:

1) «JIabopatopus»

2) «I3MepeHus B XUMUYECKOH 1abopaTopum».

CtuiicThyeckne OCOOCHHOCTH — CHEIUAIbHOM  HAyYHO-TEXHHUYECKOW JIUTEepaTypHI.
Opranuzanus pabOThl €O CHENHAIbHBIMU cioBapsiMu. Ilonstue o pedepupoBaHum u
AHHOTUPOBAHMH TEKCTOB MO crienuanbHOCTH. [lorck HOBOI nHOpMannu pu paboTe ¢ TeKCTaMu
U3 TEpUOIUYECKUX HW3JaHUW W MOHOrpaduil, WHCTPYKIMHA, NPOCIEKTOB U CIPAaBOYHOU
JUTEPATYpHI 110 pacCCMaTPUBAEMOM TEMAaTHKE.

4. O0beM y4eOHOM JUCHHUIIIMHBI

Cemectp Cemectp
Bcero " ) 3 4
Bun yaeGHO# paGoTs ceMecTp ceMecTp ceMecTp ceMecTp
3E Axan. 3E Axan. 3E Axan. 3E Axan. 3E Axan.
4. 4. 4. 4. 9.
Obwas TpyroeMKroCTL | g | 3540 [ 20 | 72,0 | 2,0 | 72,0 |20 | 72,0 |3,0| 108,0
JUCHMILINHBI
Konraxrnas padora— | 5 o\ 15901 09 [ 320 |09 | 32,0 |09/ 32,0 |09/ 32,0
ayIMTOPHbIE 3aHATHA:
%’%“Tmecme SARATHA | 3 61 128,0 | 0,9 | 32,0 |09 | 32,0 [0,9] 32,0 |0,9] 32,0
CamocrosTensHas 44| 160 | 1,1 | 40 | 1,0 | 40 |1,1| 40 |1,1| 40,0
paboTta
KoHnTakTHas 0.6 0.2 0.2 0.2
camocTosITeNbHast paboTa
CaMOCTOSTEbHOE 4,4 1,1 1,1 1,1 L1
WU3y4YECHUE Pa3/IelioB 159,4 39,8 39,8 39,8 40,0
JTUCIUIIINHBI
Buabl koHTpOJIA:
JK3aMeH 1,0 | 36,0 - - - - - - 1,0 | 36,0
KonrakTtHas pabora -—
MPOMEKYTOUHAS 0,4 - - - 0,4
aTTecTalusa 1,0 - - - 1,0
[ToaroroBka K 3K3amMeHy. 35,6 - - - 35,6
Bun nrorosoro 3ader 3auer 3auer JK3aMeH
KOHTPOJIS:
Cemectp Cemectp
" Bcero
Bun yueOHoii 1 cemectp 2 cemecTp 3 cemectp 4 cemectp
a00TEI
P 3E Actp. 3E Actp. 3F AcTp. 3F Acrtp. 3E Actp.
q. q. q. q. 9.
O61mas
TPYAOEMKOCTh 9 243 2 54,0 2 54 2 54 3 81
JMACHATUTUHBI
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KonTakTHas
padora —
ayJIUTOPHbIE
3aHATHA:

3,6

96,75

0,89 | 24

0,89 | 24

0,89 | 24

0,89

24

IIpaxkTrueckue
sansaTus (I113)

3,6

96

0,89 | 24

0,89 | 24

0,89 | 24

0,89

24

CamMocTosTeIbHAS
padora

4,4

120

1,11 | 30

1,11 | 30

1,11 | 30

1,11

30,0

KouraktHas
CaMOCTOSITEIbHAS
pabota

CaMocCTOITEIBHOE
M3y4YeHUE pa3esioB
IUCIAIUINHBI

44

0,45

119,55

0,15

1,11
29,85

0,15

1,11
29,85

0,15

29,85

30,0

Buabl kouTpoOJIA:

IK3aMeH

1,00

27,00

1,00

27,00

KonraktHas pabora
—  IPOMEXKYTOYHAsS
aTTecTanus

1,00

Iloaroroska k
9K3aMEHY.

0,30

26,70

1,00

0,30

26,70

Bua urorosoro
KOHTPOJISA:

3auer

3auer

3auer

IK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl AU CHUNIMHBI
«HUcTopus (umcropusi Poccun, Bceoduiasi ucropus)»

1 Heap AucuMmIMHbI — (OPMUPOBAHHME y CTYJCHTOB LIEJIOCTHOTO NPEACTaBICHUS 00
UcTopHUyecKkoM npouuioM Poccuu, ee Mecte BO BCEMUPHO-UCTOPHUUECKOM IIpoIiecce.
2 B pe3yabTaTe H3y4eHUs AUCHUILINHBI 00YYAIOLIUIICS 10JIKEeH:

Obnadams CIeTyONUMA KOMIIETCHIIMSAMHA U UHIANKATOPAMH MX JOCTHKCHHUS:

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

3name:

— OCHOBHBIE HalpaBJIeHUs, IPOOJIEMbI U METOJIbI UCTOPUUYECKON HAYKU;
— OCHOBHBIC JTallbl M KJIIOYEBble COObITHA HcTopud Poccum m Mupa; 0COOEHHOCTH
Pa3BUTHSL POCCUICKOTO TOCYIAapCTBa, BBINAIOMIMXCS JeATeNel OTeYeCTBEHHOM W BCeoOIIei

HCTOPHH.
Ymemn:

— COOTHOCHUTH OOIME HCTOPUYECKUE TMPOLECChl W OTHCNbHbIE (DAKThI; BBISBISTDH
CYUIECTBEHHBIC YEPThl HMCTOPUYECKUX TIIPOLECCOB, SIBICHUH M COOBITHH; aHAaIM3UPOBATH
COLIMAJIbHO-3HAYUMBIE MTPOOIIEMBI;

— (opMynMpoBaTh M apryMEHTHPOBAHO OTCTaWBaTh COOCTBEHHYIO IO3UIHIO TIO
Pa3IUYHBIM MpobIeMaM UCTOPHH.

Braoems:

— TIpeJCTaBICHUSIMH 00 UCTOPUU KaK HayKe, €€ MECTE B CHCTEME T'YMaHUTAPHOTO 3HAHMUS,
— MPEJCTaBICHUSIMU 00 OCHOBHBIX ATAlax B UCTOPHH YEIOBEYECTBA U UX XPOHOIIOTHH;

— KaTeropuaabHO-MOHATUIHBIM alapaToM W3y4aeMoi AUCLHUIIINHBL
— HaBBIKAMH aHAJIN3a UCTOPHUECKUX UCTOYHHKOB.

3 KpaTkoe coaep:kaHue IUCHUNIHHBI
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Pazgen 1. Hcropusi B cucreMe CONMAIBHO-TYMAHUTAPHBIX HayK. (OCHOBBI
METOJ0JI0THH HMCTOPHYeCKOil HayKH. OcO0CHHOCTH CTAHOBJICHHSI TOCYJAapPCTBEHHOCTH B
Poccnu o cpaBHEHHUIO € eBPONECHCKUMH PAHHECPEAHEBEKOBBIMH IOCY/1apCTBAMM.

1. 1. Mecto ucropuu B cucteme Hayk. /[peBHeliliee NpoILUIOE YEI0OBEUECTBA U IIEPBBIE
nuBuian3anuu. [Ipenmer ucropuyeckoid Hayku. Posib Teopur B mo3HaHUM Npouioro. CyIHoOCTb,
(b opMBbI, GYHKITUU UCTOPUIECKOTO 3HAHUS. [[OHATHE HCTOPUYECKOTO UCTOYHUKA, KIacCH(PUKAIUSI
HUCTOPUYECKUX HMCTOYHUKOB. Mctopusi Poccum — HeoThemieMas 4acTh BCEMHUPHOM HCTOPUH,
o011ee 1 0COOEHHOE B UCTOPUYECKOM Pa3BUTHUH.

Antponorene3. Heonutuueckas peBomtouus. ComnuanbHbli  cTpold. Pasnoskenue
nepBoObITHOM 00mMHEL. [uBunuzanmu J{peBuero Bocroka. I'ocynapcrsa antuunoctu. Hapoas! u
JIpeBHENIINE rocyaapcTBa Ha Tepputopun Poccun. DTHOreHes cnabsiH. Benukoe Ilepecenenue
HaponaoB B [II-1V BB.

Tpamuumronueie  (GOpMBI  CONMAIIBHOW  OpPraHW3allid  €BPOINEWCKUX  HApOJOB B
JIOTOCYIapCTBEHHBIN IEPUOJA. BO3HMKHOBEHHE DPAHHECPEIHEBEKOBOM TI'OCYIAapCTBEHHOCTU B
EBpore.

OTHOKYJIBTYpHbIE U COLMAJIBHO-TIOJIMTUYECKUE TIPOLIECCH CTAHOBJIEHUS POCCUMCKON
rocynapcrBeHHocTH. Hawano poccuiickoil rocymapcrBeHHocTH. JlpeBHsAst Pych. Ilpunstue
XPUCTUAHCTBA.

1.2. Cpennune Beka. MecTO CpEIHEBEKOBbS BO BCEMUPHO-UCTOPUYECKOM IMPOIECCE.
Pycckue 3emnu B XI1I-XIII BB. MoHrono-rarapckoe HamectBue Ha Pycs. Dkcnancus B 3anajgHble
Y CEBEpO-3amaJHble PyCCKUE 3eMIIM. Bennkoe KHKeCTBO JIMTOBCKOE U Pycckoe rocynapcTso.

CknaspiBaHME OCHOB HAIlMOHAIBHBIX TocyaapcTB B 3amagHoil EBpome. OOpasoBanue
Poccuiickoro rocyaapcTsa, €ro HCTOPUYECKOE 3HAYEHHUE.

1.3. HoBoe Bpemsi. Y wucrokoB HoBoro Bpemernn. OCOOEHHOCTH COCIOBHO-
npeacTaBuTenbHOM MoHapxuu B EBpome m Poccuu. Hauamo XVII Beka — smoxa BceoOrero
espornelickoro kpusuca. Poccust B XVI B. - XVII BB. CHHXpOHHOCTh KPU3UCHBIX CUTYyallUi B
pa3HbIX cTpa”Hax. « CMyTHOE BpeMsi» B Poccun.

I'enesuc kanutanui3ma. Ero ¢opmbl U cocyliecTBOBaHUE C 3JIeMEHTaMu (heonanusma.
OcobeHHOCTH pa3nu4HBIX peruoHoB EBpombl. dopMupoBaHue MUPOBOro phiHKA. [logbem
MaHy(}aKTypHOT0 Ipou3BoACTBa. POPMUPOBAHUE BHYTPEHHHUX PHIHKOB.

I'enesuc camonepkaBusi B Poccun. «BTopoe m3nmanue» kpernoctHudectBa — CobOopHOE
ynoxxenue 1649 r. u ropuauueckoe oopmieHne KpernoctHoro npasa. CeKysipu3alus pyccKoi
KYJIBTYPBI.

Pasznea 2. Ot HoBoro xk Hoseiimmemy Bpemenn. Poccuiickas umnepuss B XVIII —
HayaJsie XX B.

2.1. XVIII Bek — BeKk MOJAepPHHM3aUMH M NpOCBelleHUsi. lneliHble UM conuaibHO-
nonutrueckue nctoku Ilpocsemenns. OCHOBHBIE YEPThI TPOCBETUTENBCKOM HIEOJIOTHU: YETOBEK
Y TOCYJJapCTBO, «ECTECTBEHHOE MPaBO», ITHKA. M es nporpecca Kak rocoJCTBYIOIIEE TEUEHUE B
0OIIECTBEHHON MBICIH.

Pedopmbr Ilerpa I kak mepBas MOMNBITKA MOJEPHHU3AIMHM CTPaHbl, €€ OCOOCHHOCTH.
®opmupoBanre Poccuiickoid umrepur. OCHOBHBIE HAIPABICHUSI «EBPOIEH3ALMNY» CTPAHBI.
DBOJIOIMUS COMANIBHOM CTPYKTYpHI oOmecTBa. JlanpHeiinee pacimpenue rpanul Poccuiickoit
uMmriepun. Poccust B amoxy mpocsemeHHoro abcomorusma. Poccus m EBpoma B XVIII Beke.
H3MeHeHrs B MEXyHAPOIHOM MOJIOKEHUH POCCUIICKON MMIIEPUH.

2.2. XIX croaerune. IlpombiimienHsrii mepeBopoTr B EBpome m Poccuum: obmee u
ocobenHoe. Baxueiinme ycnoBus nepexona Poccun Kk MHAYCTpHATEHOMY OOIIECTBY — pPELICHHE
KPECThSIHCKOTO BONPOCA U OTPaHUYEHUE CaMOJEPKaBUs. [[MUTENBHOCTD, HEMOCIE0BATENBHOCTb,
UKIMYHOCTH Tpouecca OypkyasHoro pedhopmupoBanus. EBponelickas peomonus 1848—1849
rr. Utoru, 3HaueHue, ICTOPUIECKUE MTOCIIEICTBUS.

Pone cyOwexTuBHOTO (pakropa B mpeonoiieHuH orctaBaHus. Pedopmer XIX Beka, ux
sHauenue. O0mecTBeHuble aBkeHns B XIX Beke.
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2.3. Poccusi 1 Mup Ha py0e:ke BeKOB: Kpu3uchl pa3BuTusi. O0IIre UTOTH POCCUICKOM
MOJepHH3aLuU K Hadainy XX Beka.

CootHoleHne noautudeckux cui B Poccuu B Havanme XX Beka. Hapactanue kpusuca
camoznepkaBus. [lepBas poccuiickas peBomtonusi. OOpa3oBaHHME TONUTHYECKUX MApPTHIL.
l'ocynapctBenHas nyma Havasia XX BeKa Kak MEPBBIM ONBIT POCCUUCKOTO MapjaMeHTapu3Ma.
CronpimuHcKkas arpapHas pedopma. Ilepas mupoBas BoifHa u yudactue B Hel Poccum.
®eBpasnibekas peBostonus 1917r. 1 KOpeHHbIE U3BMEHEHHUS B MTOJIUTUYECKOM )KU3HU CTPaHBbI.

Pa3nen 3. BcemupHo-ucropnueckuii npouecc 1 XX Bek. OT cOBEeTCKOro rocyiapcraa
K coBpeMeHHOil Poccuu. OCHOBHBIE TeHIEHIIMUM MHPOBOIO Pa3BUTHS HA COBPEMEHHOM
JTamne.

3. 1. Hayano HoBeiimero BpemeHu. GopMUpOBaHUE M CYIIHOCTH COBETCKOI'O CTPOS.
Mapkcu3M Kak HJICOJIOTHYECKasi OCHOBAa PEBOJIOIMOHHBIX IMPeoOpa3oBaHUN M pPOCCUICKHUE
peamuu. IloaroroBka m mobema OKTAOphCKOrOo BoOpyKeHHOTo BoccTtanusi B Ilerporpaze. 11
Bcepoccuiickuii cbe3n COBETOB M €ro peuieHus. DKOHOMHUYECKAas M COLUaIbHAas MOJUTUKA
OOJIBIIEBUKOB.

Hroru nepsoii MUpOBOH BOMHBL. Bepcanbckas cucTeMa MEXAyHapOIHbIX OTHOLICHUM.

I'paxxnanckass BoiiHa W wWHOcTpaHHas wuHTepBeHIMsA. Cyapba u 3Hauenue HDOIla.
YTBepkIeHNEe OAHOMAPTUIHON monuTuyeckoil cuctembl. ObpaszoBanue CCCP. Ilonutuueckas
6oprOa B maptuu u rocynapctse. CCCP B roasl nmepBoIx naTuieTok (koner 20-x rr. — 30-¢ rT.).

MupoBoii 3koHOMHYeckuil kpusuc 1929-1933 rr. u BapuaHThl BbIXOAA W3 HETO.
Tortanutapusm B EBpome. @opmupoBaHue pexuma JU4HOW Biaactu CTanvHa WM KOMaHIHO-
aJMMHHMCTPATUBHON cucTeMbl yripasieHus rocynapctBoM. Koncrurymus CCCP 1936 r. Buemnss
noinutuka CCCP B 20-30-¢ rr. [JearenbHocts KomMuHTEpHA.

3.2. Bropas mupoBasi BoiiHa. Beaukasa OtedecTBeHHasi BoiiHa: «be3 cpoka
XaBHOCTH». MockBa 1 MOCKOBCKast 001acTh B roabl Bennkoit OteuecTBeHHON BOWHBI. OCHOBHEIE
stansl Bennkoit OtedecTBeHHON BoMHbBI. KopeHHOM nepenoM B X0/1€ BOMHBI.

CoBerckuii ThUI B TOJBI BOWHBL. boprOa B Thuly Bpara. [lapTu3zaHckoe JBUKECHHE.
Yenoseueckue U MaTepUAIIbHBIE IIOTEPU B X0 BOMHBI.

Pemarommii Bkimax Coserckoro Coro3a B pa3rpom (ammsma. HropaOeprekumii mporece Haf
HAIMCTCKUMH BOSHHBIMH IIPECTYITHUKAMU. Xa0apOBCKHii Mporiecc.

3. 3. CCCP u Mup ¢ nocjieBoeHHOro nepuojaa a0 1991 r. Mizamenenne COOTHOMIEHUS CHIT
B MHpE II0CJI€ BTOPOM MHUpPOBOM BOMHBL. Hauano «xosiogHoU BOWHBDY. «JlokTpuHa TpymdHa» u
«IIman Mapmamnay. ®opMmupoBanue OUIMOISIPHOTO MUpa. B3aMMOOTHOIICHHsS] CO CTpaHAMU
«HaponHoil nemokparum». Co3ganme CoBeTa 3KOHOMUYECKOW B3ammoromomnu. KoH(uukT ¢
Orocnasueit. Opranmzamnuss  CeBepoatinantudeckoro mporopopa (HATO). Co3nanue
Opranuzanun Bapmasckoro norosopa. Boitha B Kopee. TpynHOCTH IOCIEBOEHHOTO pa3BUTHUS
CCCP. VYxecroueHHE NOJUTHYECKOTO pEXKHMa W HUACOJOTMYECKOro KOHTposis. [lombITku
O0OHOBIIECHHS «TOCYIapCTBEHHOTO cornann3May. XX cbe3a KIICC u ocyxnenue KyipTa JHYHOCTH
Cranuna. «OTTenens» B TyXOBHOU chepe.

OkoHoMuueckue pedopMmbl cepeanHbl 60-X TOIO0B, MPUYMHBI HUX HE3aBEPLICHHOCTH.
«l"ocynmapcTBo OnarogeHctBusi». IV u V Pecnybnuka Bo ®pannun. O6pazoBanue u Pa3sutue
OPI'. «OxoHOMHMuUeckoe uyno» SAnoHuun. Pacnaa kosoHuanbHO# cucteMbl. HeokoHcepBaTusm
Benukobpurtanuu. Pelironomuka B CIIIA.

HapacTtanue Kpu3uCHBIX SABICHHI B cOBETCKOM oOmiecTBe B 70-e — cepeanne 80-X rofios.
Hogas Koncturyuuss CCCP. Konuenius «pa3Butoro counanuzma». Baemnss noautuka CCCP
B KoHIIe 60-x Hayane 80-X IT.: OT pa3psAKH K 000CTPEHHUIO MEXTyHAPOJHONH 0OCTaHOBKH.

«ITepecTpoiika»: CyniHOCTb, 11U, 3aJJa4l, OCHOBHBIE 3Tarbl, pe3yibTaThl. Paciag CCCP.
O6pazoBanue CHI'.

3.4, OcHOBHbIe TEHJAEHUMH MHPOBOr0 Pa3BUTHS HAa COBPEMEHHOM JTare.
CraHoB/IecHHMe HOBOH poccuiickoii rocyaapcrseHHocTH (¢ 1991- mo Hactosiee Bpems).
JIuGepanbHast KOHIEMIINS POCCUUCKHUX pedopM: TTepexo] K peIHKY, (OPMUPOBAHHE TPAXKIAHCKOTO
o0riecTBa U paBoBoro rocyaapctaa. «lllokoBas Tepanus» s3koHOMUYecKHX pedopm B Hauaie 90-
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x rtonoB. Koncturyuuss Poccuiickoit ®enepanuu 1993r. MexHanMOHaIbHBIE OTHOILICHUS.
[Monmutryeckue nmapTuu U 00IIECTBEHHBIEC IBIKEeHUsT Poccuu Ha coBpeMeHHOM dtarne. Poccus Ha
NyTH MojaepHu3anuu. Poccuss B cucTeMe€ MHUPOBOM 3KOHOMHUKHM M MEXIYHAPOIHBIX CBS3€Hl.
Muposoii s3xoHoMudeckuil kpusuc 2008—2011 rr. HoBble reononuTuyeckoe peaiuu B MUPE U UX
BIUSHUE HA BHEIIHIO TOJUTUKY Poccmiickoit ®Deaepanmu. [obanpHBIE MTPOOIEMBI
COBPEMEHHOCTH.

4 O0bem yueOHOH TUCHHUILINHBI.

O0beM TMCHMILINHBI
Bun yueOHo# padoThI Axan. | Acip.
3E
4. 4.

O01mast Tpy10eMKOCTh TUCHHMILIHHBI 4 144 108
KonTakTHas padoTa — ay1MTOPHBbIE 3aHATHS: 1,3 48 36
Jlexun 0,9 32 24
[Tpaktrueckue 3anstus (113) 0,4 16 12
CamocrosiTeibHas padoTa 1,7 60 45
KonTakTHas camocTosiTesbHas paboTa 17
CaMocTOsITENIbHOE U3YUEHHUE PA3AEIOB IUCLHUIIIMHbI ’ 60 45
Bua konTpoJis:
JK3aMeH 1 36 27
KoHTtakTHas paboTa — mpoMeKyTOYHAS aTTECTAIHS 1 0,4 0,3
[ToaroToBka K 3K3aMeHy. 35,6 26,7
Buj nTOroBoro KOHTpOJIsi: JK3aMeH

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«IIpaBoBeneHue»

1 lesab (MCUMIIMHBI — OBJIaJICHUE OCHOBAMH MPABOBBIX 3HAHMK; (HOPMUPOBAHHE OCHOB
MPaBOBOI KYJIbTYPHI U IPABOMEPHOTO MOBEICHUS TPAKIaHNUHA CTPAHBI.

2 B pe3yabTaTe H3ydyeHHUs JUCUMILIMHBI 00y4AIOIIMACH 10JI7KEH:

OO6nanath CIeAyOUMMI KOMIIETCHIUSIMA U MHAUKATOPAMH UX TOCTHKEHUS:

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

3namu:

- OCHOBBl POCCHUMCKOW NPaBOBOM CHUCTEMbI M POCCHUUCKOIO 3aKOHOAATENLCTBA,
OCHOBBI OpraHu3alui W (PYHKIMOHUPOBAHUS CYACOHBIX M HHBIX MPABONPUMEHUTEIBHBIX U
MIPaBOOXPAHUTEIbHBIX OPTaHOB;

—  TpaBOBbIE U HPABCTBEHHO-ITHYECKHE HOPMBI B chepe mpodhecCHoHATBHOMI
JIeATEIbHOCTH;

—  TpaBOBBIE HOPMBI, PEryJIHpYIOLIEe OTHONICHHE YeJIOBEeKa K YeJIOBEKYy, OOIIECTBY,
OKpYXaroIlIeH Cpeac;

—  IpaBa ¥ 0053aHHOCTH TPaXTaHUHA;

—  OCHOBBI TPYJIOBOTO 3aKOHO/IaTEIbCTBA;

—  OCHOBBI XO35IiCTBEHHOTO IIPaBa;

- OCHOBHBIC HANPABJICHUSA AHTUKOPPYIIIMOHHON JeATeIbHOCTH B PD

Ymemns:

— UCIIOJIb30BaTh JSTUYECKUE M TIPABOBBIE HOPMBI, PETYJUPYIONIME OTHOIIEHUE
YyelioBeKa K YeJI0OBEKY, OOIIECTBY, OKpYIKalollel cpelie, UCI0JIb30BaTh MpaBa U CBOOO/IbI YeJIOBEKa
U TpakJIaHWHA TIPU Pa3pabOTKe COIUATBHBIX IPOEKTOB;

—  UCIOJIb30BaTh M COCTABJISITh HOPMATUBHBIE U MPABOBHIE IOKYMEHTHI, OTHOCSIIIHECS
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K MpodeccroHalIbHOM 1eATeNbHOCTH, MPEANPUHUMATh HEOOXOIUMbIE MEPhl K BOCCTAHOBIICHUIO
HapyIICHHBIX MPaB;

—  pealM30BbIBAaTh IIPaBa U CBOOOIBI UEIOBEKA U IPa)<IaHUHA B PA3JIMYHBIX cepax

KHU3HEIESITEIbHOCTH.

Braoemn:

- HaBbIKAaMU MPUMEHEHUS 3aKOHO/IaTeIbCTBA MIPU PEIICHUH MTPAKTUUYECKHUX 3a/1ad.

3 KpaTkoe coaep:kaHue IUCHUNIHHBI

Paznen 1. OcHOBBI TeOpUM roCyapcTBa U NMpaBa

1.1 OcHoBBI TEOpUH TOCYJApCTBa

1.2 OcHOBBI TEOpPUH ITpaBa

Paznen 2. OTpacau ny0JaMYHOT0 Mpasa

2.1 OcCHOBBI KOHCTUTYLIMOHHOTO I1paBa

2.2 OCHOBBI aIMUHUCTPATUBHOTO MTpaBa

2.3 OCHOBBI YIOJIOBHOTO ITpaBa

2.4 Koppymnmus Kak colMaabHOE M MPABOBOE SBJIICHUE B COBPEMEHHOM O0IIIECTBE

2.5 OCHOBBI 3KOJIOTUYECKOTO ITpaBa

2.6 HopmaTtuBHOE TIpaBOBOE peryJupoBaHue 3amuThl HHOopMaruu. [IpaBoBbie OCHOBBI
3aILUTHI TOCYAAPCTBEHHOM TaliHbI

Pa3znen 3. OTpaciu 4acTHOrO npasa

3.1. 'paxxnanckoe MMpaBo: OCHOBHBIE MOJIOKEHUS OOIIIEH YacTu.

3.2. ABTOpCKO€ W TIaTEHTHOE€ TMpPaBO W IMpaBOBas  3allldTa  PE3yJbTaTOB
MHTEJUIEKTYaJIbHOU.

3.3. OCHOBBI XO3SIICTBEHHOTO (TIPEMPUHUMATEITHLCKOTO) TTpaBa.

3.4. OcHOBBI CEMENHOTO MpaBa

3.5. OCHOBBI TPYJIOBOTO MpaBa

Pasznen 4. OcoOeHHOCTHM TIPaBOBOIO PperyJiMpoOBaHUsl NPO(ecCHOHAIBHOM
AeSITeJIbHOCTH B OT/IEJIbHBIX 0TPACIAX XHMHYECKOH MPOMBIIIJIEHHOCTH

4.1 OcHOBBI  HaIMOHAIBHOW  O€30MacCHOCTH, TOCYJApCTBEHHOM  IMOJUTHKH U
3aKOHOJIaTEILCTBO B 00J1aCTH 00eCIIeueHUs SAIEPHON M paaIualiiOHHON 0€30MMacHOCTH.

4.2 OcoOEHHOCTH TPaBOBOTO PETYJIMPOBAaHUS TpyJa pPaOOTHUKOB XHMHYECKOM
MPOMBIIIIIEHHOCTH.

4.3 HopmaTtuBHO-TpaBOBasi 0aza peryiupoBaHHs XMMHUYECKOH U He()TEXUMHUYECKOM
otpaciu B Poccun.

4 O0beM yueOHOH TUCHUILINHBI

O0BbeM JUCHUIIINHBI
Bup yueOHoit paboThl Axax, | Acip.
3E
4. 4.
OO0uasi TPy10€eMKOCTb 1M CHUTITHHBI 3 108 81
KonTakTHasi paboTa — ay1IMTOPHbIE 3aHATHS: 0,9 32 24
Jlexun 0,45 16 12
[Tpaktrueckue 3anstus (113) 0,45 16 12
CamocrosiTeibHas padora 2,1 76 57
KonTakTHas camocrosiTenbHas paboTa 0,2 0,15
2,1
CaMOCTOSITETbHOE U3YYEHUE PA3/I€JIOB TUCIIUIIIINHBI 75,8 56,85
Bua konTpoJs: 3auer

AHHOTAIUSA
padoueii mporpaMMbl JUCHUILIMHBI «PUI0cOPUD)

1. Heap aucummamubl «dunocopus» — copMupoBaTh y CTYJEHTOB KOMIUIEKCHOE
NpeCTaBiIeHUEe O poiu U MecTte (uiocopuu B CHUCTEME TyMaHUTAPHBIX, COIHMAIBHBIX WU
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€CTECTBEHHBIX HAYK, IO3HAKOMUTh UX C OCHOBaMHU (pUI0CO(CKOro 3HaHUSA, HEOOXOAUMBIMU IS
pelIeHHs TEOPETUYECKUX U MPAKTHUECKUX 3aj1au.

2. B pe3yabTraTe ndy4eHUus JUCHHUILUIHHBI 00y4AlOUIUICA 10JIKEH:

OO6nanaTh ciaenyromUMI KOMIETCHIMSAMHI U UHANKATOPaAMH UX JJOCTH)KEHUS:

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

3nams:

OCHOBHOE COZIep>KaHUE TJIaBHBIX (PUIOCO(PCKUX IIKOI M HANPABICHWH, MpeAcTaBUTeNeH
3THX IIKOJ, CBSI3b U pa3indne ux GUIocoCKux uueH, CBsi3b HCTOPUKO-PHIOCOPCKUX KOHLIEIITHNA
C COBPEMEHHBIMH Npo0JIeMaMH HHAMBUYaIbHON U OOIIECTBEHHOH KU3HU;

Ymemy:

IOHMMaTh M AaHAJIM3UPOBATh MUPOBO33PEHUECKUE, COLMATIbHBIE W HWHIMBUIYaJIbHBIE
npoOJeMbl COBPEMEHHOM XHM3HM; TPAMOTHO BECTH AMCKYCCHIO, aHAJIM3HPOBATh OCOOCHHOCTU
MEXKYJIBTYPHOTO B3aUMOJEHCTBHSI, OOYCIOBIEHHBIE PA3JIMYMEM ATUYECKHUX, PEIUTHO3HBIX U
[IEHHOCTHBIX CHCTEM, ONMPasiCh Ha HApaOOTaHHBINA B UCTOPUH (PHIIOCOPHH MaTEepHal;

MIPUMEHSATH MOJTyYeHHbIE GUI0CcO(CKUE 3HAHMS K PEIICHUIO TPO(ECCHOHATBHBIX 3a/1a4.

Braoemy:

IpECTaBICHUAMHU O (GMIOCO(UU Kak HayKe M CHCTEME LIEHHOCTEH, ee MecTe B CUCTEME
TYMaHUTApPHOTO 3HAHUS; OCHOBaMH (PMIOCO(CKOTO MBIIUICHHS; KaTErOpUAIbHBIM anmapaTroM
U3y4aeMOH JUCIUILINHBI, (PUIOCOPCKUMHM METOAAMHU aHaJIM3a Pa3IM4YHbIX MIPOOJIEM, HaBbIKAMU
¢miocopckoil  KyabTypbl  Ais  BBIpaOOTKM  CHCTEMHOIO, IIEJIOCTHOIO  B3TJIsla  Ha
JEMCTBUTENIBHOCTh M MECTO XUMHUHU U XMMUYECKON TEXHOJIOTUHU B LIEJIOCTHOM KapTUHE MUPA.

3. Kpartkoe cogep:xanue TUCUMIIIMHBI

Brenenue. ®uocodus, ee MporuCXoXIeHNUE U POJIb B 00IIIECTBE.

Pasnea 1. OcHoBHBIE pui10cOdcKHE HIKOIBI.

Antnunas ¢unocodus (mocokparuku, coductel, Cokpar, Jlemokpur, Ilmnaron,
ApucroTenb, 3TUHUCTHYECKU-pUMCKas ¢unocodus). OcHOBHBIE TPOOIEMbl CPEAHEBEKOBOM
dbunocodun u smoxu Bozpoxxnenns. ®unocodust HoBoro Bpemenu (XVII-XVIII BB.) Uneonorus
[Ipoceemenus. Hemenkas knaccuueckas punocodust. Pycckas punocodus XIX—XX BB. OCHOBBI
MapKcHUCTCKOM punocopun. OCHOBHBIE HAITPABJICHUSI COBPEMEHHOU (Pumocoduu.

Paznen 2. ®unocodckue KOHUENUUU ObITHS U TO3HAHUS.

[Ipobnema ObiTHs B uctopuu ¢uiocobun. I[loHATHS MaTepuaTbHOTO M HJICATHHOTO.
OcHoBHBIE (unocockre HampaBiICHUS: MaTepHaTu3M W uaeanu3M. [IpuHOMN TI006aTBEHOTO
3BOJIIOIIMOHM3MA B COBPEMEHHOW HAYYHOW KapTUHE MHUpA.

Konnenmum mpocTpaHcTBa U BpEMEHH B HCTOpUU (HUITO0CODUU U HAYKH.

[Ipoucxoxaenue co3Hanus. Poib Tpyaa B NpoUCXOXKAEHUH co3HaHUs. Meanuctuyeckne
U MaTepUaIMCTUYeCKue KoHIenmuu co3HaHus. Co3nanme u Mo3r. Co3HaTenbHOE U
6eccosHarenbHoe. Co3HaHue U A3bIK. CO3HaHKE U CAMOCO3HAHHUE.

Konnenmun rHoceonoruut B uWcTOpud  (punmocoduu: CEHCyanw3M, palydoOHATIU3M,
CKEITUIIM3M, arHOCTUIM3M, KOHIIETIIHS BPOXKACHHBIX UJeH, anpuopu3M. JluanekTuka mo3HaHus:
YyBCTBEHHOE U paruoHanbHoe. OCHOBHBIC TEOPUH HCTUHBI.

Pa3znen 3. IIpo6saemsbl yesioBeka B ¢pusiocopuu.

Yenoek kak npeamet ¢uiocodckoro ananusa B ucropun gpunocodun. [IpoucxoxaeHue
YyelloBeKa: MPUPOJHbIE W COLHUANbHBIE YCIOBUS AaHTPONOCOLMOreHe3a. buonoruueckoe u
COLIMANLHOE B YelloBeke. HANBYUA, MHAUBHIYAIbHOCTD, TUYHOCTD.

CwmpbIch KM3HU W TIpeIHa3HA4YeHHE ueoBeka. JKu3Hb, cMepTh, OeccmepTue. JBrkeHue
HEHACWIIMSA, €ro pojb B CcoBpeMeHHOH >ku3HU. llemu u uenHoctu. CBoOoga BoIM U
OTBETCTBEHHOCTH JIMYHOCTU. HpaBCTBEHHBIE, PETUTHO3HBIE, SCTETHUECKHUE IEHHOCTH.

Pasnen 4. @unocopus ncropun u odmecTsa

Uei0oBEK B CUCTEME COLIMATIBHBIX CBA3€H. JIMUHOCTE M Macchl, CBOOOAA M HEOOXOIUMOCTb.
Owminocodust uctopuu: QGopManMoHHASsS ¥ UBUIM3AIMOHHAS KOHIICMIIMM HCTOPHUYECKOTO
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paszButus. IIporpeccucrtckue M UMKIWYECKHME MOJAEIH pPa3BUTHUS. [o00anbHble TPOOIIEMBI
coBpeMeHHOCTU. KoHIenmus ycToiunBOro pa3BUTHS U ClIeHApUU OyIyIero.

O6miecTBo u ero crpykrypa. CoruanpHasi, OJUTHYECKAs U TyXOBHas cepbl 00IIecTBa.
Konnenuuu rocynapctsa B ucropuu ¢puitocopckoit Mpicin. I'paskganckoe 00IIECTBO U TPaBOBOE
roCyAapcTBO.

Paznen 5. ®dunocopckue npodaeMbl XMMHU U XUHMUYECKOH TEXHOJIOTHH

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa Hay4yHOTO 3HaHHUS, €r0 METOAbl U (OPMBI.
HayuHble peBOIIOIMHM M CMEHA THUIIOB palMoHaTbHOCTH. Hayka B coBpeMeHHOM Mupe. DTHKa
HAyK{ ¥ OTBETCTBEHHOCTh YYEHOTO.

[Ipobnema cooTHOIIEHUS Haykd W TeXHUKH. ColualibHble TOCJIEACTBUS HAay4HO-
TEXHUUYECKOTO Iporpecca. DTUYECKUE U SKOJIOTHUYECKHE UMIIEPATUBbI Pa3BUTHS HAYKH U TEXHUKH.

MecTo XMMUU B CUCTEME €CTECTBEHHbBIX HayK. OCHOBHAs MmpobieMa XUMUH KaK HayKd U
npou3BoacTBa. llemn w  3amaum  xumudeckor — TexHojormu. Crenuduka  XUMHKO-
TEXHOJIOTUYECKOT0 3HaHUS: (YHIAMEHTAIBHOE U MPUKIATHOE, SMIUPUIECKOE U TEOPETUUECKOE.

4. O0beM y4eOHOH JUCHHUIIMHBI

Bunpl yue6HO# paboThI 3E Axap. 4. Actp. 4.

OO0uas TPy10€eMKOCTb 1M CHUILITHHBI 4 144 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUS 1,33 48 36
Jlexmu: 0,89 32 24
[IpakTHyecKue 3aHATHS: 0,44 16 12
CamocrosiTeibHast padora: 1,67 60 45
CaMOCTOSITETbHOE N3YUYEHHE PA3/ICJIOB JUCIHUILINHBI 1,67 60 45
Bua konTpoJis: IK3aMeH

IK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeKyTOYHAS aTTECTAIIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«OCHOBBI IJKOHOMHKH U YNIPaBJIeHHs POU3BOACTBOM

1 Hear AWMCUMIVIMHBI — TIOJXY4YEHHE CHUCTEMbl 3HAaHUH 00 HSKOHOMHMYECKUX
3aKOHOMEPHOCTSIX  (DYHKIIMOHHPOBAHUS  IMPOMBIILIICHHOTO  MPOHW3BOJICTBA B CHCTEME
HAI[MOHAJIbHOW 3KOHOMHUKH, (OPMUPOBAHHE SKOHOMHYECKOI'O MBIIUIEHHUS U HCIOJIb30BaHUE
[IOJIyYEHHBIX 3HAHUHI B IPAKTUYECKOMN ACATEIBHOCTH.

2 B pe3yabTaTe H3ydyeHHUs JUCUMILIMHBI 00y4AIOIIMACH 10JI7KEH:

Obaaoams CeNyIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH HX JOCTUKCHUS:

YK-10.1; YK-10.2; VK-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

3namo:

- OCHOBBI 2KOHOMHUYECKOU KYJIbTYPBI, B TOM YHcCIie (PUHAHCOBON TPAaMOTHOCTH;

- OCHOBBI POCCHICKOM MPAaBOBOM CUCTEMBI U POCCUHCKOT0 3aKOHOAATEILCTBA, IPABOBBIC U
HPABCTBEHHO-ITHUYECKHE HOPMBI B chepe nmpodeccHoHaATbHON AeSITETbHOCTH;

- TPaBOBbIE HOPMBI, PETyJIUPYIOUIME OTHOLICHHE YelOBeKa K YeJOBEKY, OOIIECTBY,
OKPY’KAIOLIEN CpeLIE;

- OCHOBHBIE KaTETOPUH U 3aKOHBI SKOHOMUKH;

- OCHOBBI 3KOHOMHUYECKOW IESTENbHOCTU MPEANPHUSATHS, €r0 CTPYKTYpy M OTpaCIEBYIO
cnennduKy; K1acCUpUKALIIO MPEANPUITHHN 110 IPAaBOBOMY CTaTyCy;

- COJepXaHWE JTaloB pPa3pabOTKU OMEpPATHBHBIX IUIAHOB pPAa0OThI TEPBUYHBIX
IIPOU3BOJCTBEHHBIX MOAPA3ACTICHUI.

Ymemy:
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- HCIIOJIb30BaTh 3HAHUS OCHOB 3KOHOMHUKH IPH MPUHATUU OOOCHOBAHHBIX PELIEHUN B
Pa3TUYHBIX 00JACTSIX ACSITEILHOCTH;

- HCIIOJIb30BaTh 3HAHUSI OCHOB SKOHOMMKH TP PELICHUH MPOU3BOJICTBEHHBIX 3a/1a4;

- OCHOBaMH XO03MCTBEHHOTO U 3KOJIOTMYECKOTO MPaBa;

- IPOBOJUTH TEXHUKO-3KOHOMHUYECKUN aHAIN3 UHKEHEPHBIX PEIICHUH.

Braoemy:

- HaBBIKAMH BBIOOpA KOHOMUYECKHM OOOCHOBAHHBIX PEIIEHUH B Pa3IMUYHBIX 00JacTsIX
KU3ZHEACITEIbHOCTH;

- MeToAaMH pa3pabOTKH MPOU3BOACTBEHHBIX MPOTrpaMM M IUIAHOBBIX 3aJaHUN IS
MEePBUYHBIX MTPOU3BOCTBEHHBIX MOAPA3CICHHUI;

- HaBbIKAaMHU BBIOOpA SKOHOMHMYECKH OOOCHOBAaHHBIX PEIICHUN C yUYeTOM HMEIOIIMXCS
OTpaHUYECHUU.

3 Kpartkoe coaep:xanue JTUCUMIITHHbI

Pasnea 1. BeBenenne. OCHOBBI pIHOYHON IKOHOMHMKH

Tema 1: DxoHOMHUYECKHE TOTPEOHOCTH, OJ1ara U pecypchbl. JKOHOMUYECKUE CUCTEMBI U UX
CymHOCTh. OOIIEeCTBEHHOE MPOU3BOJICTBO U 3KOHOMHUYECKHE OTHOIICHHs. [Ipon3BOICTBEHHBIC
BO3MOXXHOCTH OOIIIECTBAa U SKOHOMHYECKH BbIOOP. KprBas mpon3BOJCTBEHHBIX BO3MOKHOCTEH.
3akoH yObIBarOIIeH IpeeTbHON MOJIe3HOCTU. TUITBI U MOAETTH SKOHOMUYECKIX CHCTEM. DJIIEMEHT
9KOHOMMUECKOH cucTeMbl. TpaaunronHas skoHomMuueckasi cucrtema. CoOCTBEHHOCTh: (GOPMBI U
NyTU UX IpeoOpa3oBaHUsL.

Tema 2: PoIHOUHBIN MEXaHU3M CIIpoca U npeajioxeHus. CoBeplIeHHAs U HECOBEPILICHHAS
KOHKypeHIUU. ToBapHBIA (PHIHOYHBINA) THI OOLIECTBEHHOTO MpPOou3BoACcTBA. CyIIHOCTH U
YCIIOBUSI BOSHUKHOBEHHUSI pbIHKA. BUIBI pHIHKOB U X CTpyKTypa. @yHKIMU phiHKa. ToBap u ero
cBoicTBa. Cripoc U npeIoKeHrue Ha phIHKE. [IoHATHE «31aCTUYHOCTBY. DNACTUYHOCTD CIIPOCa U
npeyioKeHusl, ToueuHas U ngyrosas. CoBeplleHHass W HECOBEpPILIEHHAs KOHKYPEHIIMH.
Mounomnonus. Makcumuzanus npuObUTd MOHOTOTUCTOM. OIUTOMOHSL.

Tema 3: [loHsiTHE  HAIIMOHAJIBLHOM SKOHOMHUKH, OCHOBHBIE MAaKPOIKOHOMHYECKUE
nokazarenu. [IoHSITHsI COBOKYITHOTO CIIPOCA U COBOKYITHOTO MPEATIOKEHUS, PaKTOPBI, BIHSIOIINE
Ha ux u3mMeHeHus. [lotpebrnenus u coepexeHns. DKOHOMUIECKUN Kpyroooopot. [IponsBoacTro,
oOMeH u pacnpenenenue. [lorpedbnenue, coOepexeHne, HHBECTUIIMN TOBAPOB U YCIIYT.

Tewma 4: dunancoBas cucreMa u (UHAHCOBAs TOJUTHKA oOmiecTBa. ['ocymapcTBEHHBIM
OIOKET M TOCYJapCTBEHHBIN nonr. Hajmoru u Hajmorosast cucrema.

Pa3znen 2. JkoHOMHYECKHE OCHOBBI YIIPABJIEHHUS POU3BOJACTBOM

Tema 5: Ilpennpusitue kak CyOBEKT PHIHOYHOTO XO3SIICTBA. DKOHOMHYECKHE 3aKOHBI U
OCOOCHHOCTM WX TMposABIEHUS Ha mnpeanpustud. Poip chnenuanncra  XUMHUYECKOH
IPOMBINUIEHHOCTH. [Ipennpustue B cucTeMe pPBIHOYHOW SKOHOMHUKH. lIpennmpusarue — kak
CyOBEKT ®  OOBEKT TNPEANPUHUMATEIHLCKOW  JEATEIBbHOCTH. 3aKOHOJATeNbHas  0asa
NpeANPUHUMATENIbCKON  esTeNbHOCTU. HopMaTUBHO-IIPABOBBIE AaKThI, PErVIAMEHTHPYIOILINE
NesATeNIbHOCTh mpennpustus. OpraHu3aliOHHO-TIPaBOBbIE (OPMBI  MPEANPUHUMATEIHCKON
JESTEIIbHOCTH U KPUTEPUH UX BbIOOpa. POpMBI COOCTBEHHOCTH. BHEIIHSISI 1 BHYTPEHHSS cpea
PEITPUITHSL.

Tema 6: MarepuanbHO-TexHUYECKass 0a3a mpousBojcTBa. ChIpbeBas W TOILTUBHO-
JHepreTuyeckass 0aza XUMHUYECKMX MpPOU3BOACTB. [IpoW3BOACTBEHHas mporpaMma U
MPOM3BOJICTBEHHAS MOIIHOCTh MpeAnpusaTus. KauecTBo 1 KOHKYPEHTOCTIOCOOHOCTh MPOAYKIIHH.
DKOHOMHYECKOE  O00OCHOBaHME BBIOOpa CBIphSI W TOIUIMBA.  PecypcocOepexeHue.
AJNbTepHATUBHbBIE UCTOUYHUK CBHIPbs U d3HEeprun. OpraHu3aius CKiIaJcKoro Xo3sicTaa.

Tema 7: MarepuaibHO-TEXHUYECKHUE pecypcehl MPEANPUATHS. OcHOBHBIE
MIPOU3BOJICTBEHHBIC (DOHABI XUMUYECKHUX MPEATNPUATHI: TOHITHE, KIIacCU(UKAINS U CTPYKTYpa.
[TonsiTe U CTPyKTypa OCHOBHBIX cpeacTB. OLeHKa OCHOBHBIX CpPEeACTB. MeTOoIbl OLEHKU
OCHOBHBIX (poH0B. [loKa3aTenu UCmoNb30BaHMsI OCHOBHBIX MPOU3BOJICTBEHHBIX (hoHmOB. M3HOC
U aMopTu3anus OCHOBHBIX (oHI0B. OrneHka 3(()EKTUBHOCTH HCIONb30BAHUS OCHOBHBIX
MPOU3BOJICTBEHHBIX (HOHIOB. BocCmpou3BOACTBO OCHOBHBIX CpeAcTB. OOOpPOTHBIE CpPENCTBa
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INPENNPUSITHS: TIOHSATHE, COCTaB U CTPYKTypa. McTrounuku ¢popmMupoBaHus 0OOpOTHBIX CPEICTB.
ObopaunBaeMocTh 0OOPOTHBIX CpeACTB. MarepuasbHbIe 3amacel Ha npeanpustun. OnpeneneHue
MOTPEOHOCTH B 0OOPOTHBIX CPEICTBAX.

Tema 8: TpynoBele pecypchbl npennpustusd. IlepcoHan nmpeanpusaTHs U €ro CTPyKTypa.
OcHOBBI OpraHuzanuy TpyjAa Ha npeanpusTuu. DPPeKTUBHOCTh UCHOIB30BAaHUS MEepCoHaNa U
pabouero BpemeHu. lIpon3BoaUTENHHOCTh TpyJa M omiara Tpyaa. Opranuszauus 3apaboTHOM
wiatel Ha npeanpustui. CocTaB U CTPYKTypa MPOMBILIUICHHO-IPOU3BOACTBEHHOTO NEPCOHAIA.
[Ipou3BoauTENBLHOCTH TpyAa: MOHSATHE, MTOKA3aTEIM U METOJIbI U3MepeHus. MHauBuayansHas u
oOlIecTBeHHasi ~ MPOU3BOJIUTENBHOCTh  Tpynda. PesepBel U (akTopbl  IOBBIIICHUS
MPOU3BOIUTENBHOCTU Tpy1a. POPMBI, CUCTEMBI U pa3Mep OIUIATHI TPya Ha NPEANPUATUH.

Paznen 3. TeXxHUKO-3KOHOMMYECKHMA AaHAJIM3 HHKEHEPHBIX PelleHuil

Tema 9: Jloxoas! U pacxozbl Ha MPOU3BOACTBO, U PEATU3ALUIO MPOLYKLIUU IPEITPHUSIITHSL.
W3nepxku TPOU3BOACTBA MPOAYKIMH (CEOECTOMMOCTH), MPUOBUIb, PEHTA0ETBHOCTh U
neHooOpa3oBanue. IloHsATHe 3arpaThl Ha MPOU3BOACTBO U  PEAIH3ALUIO  MPOIYKIMU
(cebectonMocTs). Bunbl u 3HaUueHnE Kaaccupukauu 3aTpar. CTpyKTypa 3aTpaT Ha POU3BOICTBO
U pealn3aluil0 MNPOAYKUMHM. TEXHUKO-DKOHOMHYECKUN aHAIU3 WHXEHEPHBIX pELICHUM.
OcoOeHHOCTH pacyeTa 3aTpaT Ha MPOMU3BOJACTBO U pEAM3AIMIO MPOIYKIUU B KOMIUIEKCHBIX
npou3BoJcTBaXx. OCHOBHBIE IIyTH CHMKEHHUS 3aTpaT Ha IPOU3BOJCTBO MpoaykKuuu. Jloxomsl
npennpusTtus. [lonstre npubbLIN U 10X0Aa IPEANPUITHS, METObI UX pacyeTa. PeHTa0enbHOCTb,
€€ BUJBI M METO/BI pacyeTa. [IyTu moBbIeHUs IPUOBLTN U PEHTA0CTHHOCTH Ha MPEATPUATHSIX.

Tema 10: [lenooOpa3oBaHue W IeHOBas MojuTuKa. lleHa Ha TMPOXYKIMIO W TPUHITUTIBI
neHooOpaszoBanus. Buasl nien. CTpyKkTypa LeHBl, cucTeMa LieH. B3auMOoCBsI31 1IeH U U3/epIKeK.
IlenoBas nmonuTuka. Pa3paboTka 11eHOBOM CTpaTeTruu.

Tema 11: ®uHAHCOBO-KPEINUTHBIE OTHOLLECHUSA IPEANPUATUI u cucrema
Hanoroobnoxxenusi. I[lonsitue, cocraB u CTpykTypa (uHaHcoB mnpeanpusatus. [IpuHIUIBI
HAIOrooboxkeHusi. Hanoru u miaTtexu, yCTaHOBJICHHBIE 3aKOHOAATEIhCTBOM: BHUJBI, CTaBKH,
00BEKTHI HAJTOTOOOJIOKEHHS M CPOKH YIUIAThI HAjora B OIOJIKET.

4 O0beM yueOHOH TUCHUILINHBI

O0BbeM JUCHUIIINHBI
Bup yueOHoit paboThl Axax, | Acip.
3E
4. 4.

OO0uiasi TPY10€eMKOCTb IV CHUTTHHBI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 0,89 32 24
Jlexun 0,44 16 12
[Tpaktrueckue 3anstus (113) 0,44 16 12
CamocrosiTeibHas padoTa 2,10 76 57
KonTakTHas camocrosiTenbHas paboTa 0,4 0,3

2,10
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICJIOB TUCIIUIIIINHBI 75,6 56,7
Buja HTOrOBOro KOHTPOJIS: 3a4er c oneHkoi

AHHOTANUA padoyeil MPOrpaMMbl IUCHUNIMHBI
«ConuaJbHO-NICUX0JOTHYECKHE OCHOBbI PA3BUTHS JUYHOCTID)

1 Heap aucoumianHsl — (HOPMHUPOBAHHWE COLMATBLHO OTBETCTBEHHOW JIMYHOCTH,
CIIOCOOHOM K camMOOpraHu3alliy U Pa3BUTHIO, YMEIOIIEH BhICTpanBaTh U PEaM30BbIBATH CBOIO
JKU3HCHHYIO CTPATCTHIO, CHOC06HOI>'I YHOpaBJsATb CBOUM BPEMCHCM B HOBBIX COLIUAJIBHBIX PCaIUAX,
B YCJIOBUSX HEMPEPHIBHOT'O 00pa30BaHus, yMEIOUIEH OCyIIEeCTBIATH COLIMAIbHOE B3aUMO/ICHCTBHE
U pealIn30BbIBaTh CBOIO POJIb B KOMAH/IE.

2 B pe3yabTaTe H3yuyeHHUs JUCUMIIMHBI 00YYAKOIIMIACS T0JIKEH

OGHaI[aTI: CICAYIOIUMHU KOMIICTCHIIUAMHA U UHAUKATOPAMU UX JOCTUKCHUA:

YK-3.1, YK-3.2, VK-3.3, VK-3.4, VK-3.6, YK-5.10, YK-6.1, YK-6.2, YK-6.3, YK-6.4,
VYK-6.5, YK-6.6, YK-9.1, YK-9.2, VK-9.3,
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3name:

—  CYyIIHOCTh IPOOJIEeM OpraHM3aIlMi U CaMOOPTaHHU3AIUHU JIMYHOCTH, €€ MOBEJICHUS B
rpynme B yCIOBUSX COBPEMEHHOTO OOIIecTBa U HETPEPHIBHOIO 00pa30BaHus;

- MCTOAbI CaMOOpPraHU3alluu U PA3BUTUA JIUYHOCTHU, BBICTPpAMBAHUA W PpCaIM3alluU
TPAeKTOPUU CaMOPA3BHUTHsS, BBIPAOOTKM MEJEIONaraHuss W MOTHBAI[MOHHBIX YCTaHOBOK,
Pa3BUTUA KOMMYHUKATUBHBIX CHOCOGHOCTeﬁ 1 MOBCJICHHA B I'PYIIIIC,

- O6H_[y10 KOHIICIIIINIO TEeXHOJIOTUN opraHu3anu BpPCMCHU n IIOBBIIIICHU A
3(PEKTUBHOCTH €0 UCIIOIB30BaAHUS;

—  METOJUKH U3YYCHHsI COLMATBHO-TICUXOJIOTUYECKUX SBIICHUN B cepe ynpaBICHUS U
CaMOYTIPaBJICHUS TUIHOCTH, TPYIINBI, OPTaHU3AIIUH.
Ymems:

—  IUIAHUPOBATh U PelaTh 3a/1a4 JUYHOCTHOTO U MPO(ECCHOHATBHOTO PAa3BUTHS;

— AaHaJIUu3HupoBaTb CBOM BO3MOXHOCTU W OrpaHHYCHHA, HCIIOJbB30BaTh MCTObI
CaMOANarHoCTUKU, CaMOIIO3HAHHUA, CaMOPCTYJIAINU U CaAaMOBOCIIUTAHUSA ;

—  yCTaHaBJIMBATh C KOJUIETaMU (OAHOIPYIITHUKAMU) OTHOILIEHUS, XapaKTEPU3YIOIIHECS
3G eKTUBHBIM YPOBHEM OOIIEHNS,

—  TBOPYECKH MPHUMEHSTHh B PEIICHUU MPAKTHYECKHUX 33729 MHCTPYMEHTBI TEXHOJIOTHIA
OpraHu3aliy BPEMEHH U MOBbIIIEHUS 3PPEKTUBHOCTH €r0 UCIOIb30BAHNUS.

Braoemy:

— COI[MAIBHBIMH U TICUXOJIOTUYECKUMHU TEXHOJOTUSIMU CAMOOPTraHM3AIMN U Pa3BUTHS
JUYHOCTH, BRICTPAWBAHUS U peaTn3allii TPACKTOPUN CaMOPa3BUTHS;

— HWHCTPYMEHTaMHU ONTHUMM3AI[MM HCIOJIb30BaHUS BPEMEHHU, HABBIKAMU IUTAHUPOBAHMS
JUYHOTO U Y4eOHOT0 BPEMEHHU, HaBBIKAMH CaMOO0OpPa30BaHuUS;

— TEOPEeTUYECKMMH U TPAKTUYECKUMHU HaBBIKAMHU MPEAYNPEKICHUS U pa3perieHus
BHYTPUJIMYHOCTHBIX U TPYNIOBBIX KOH(IUKTOB;

— crnoco0aMu MOTHBAIlMU YJIEHOB KOJUJIEKTHBA K JIMYHOCTHOMY U NMPOQECCHOHAIBHOMY
Pa3BUTHIO;

— CHOCOOHOCTSIMH K KOHCTPYKTHBHOMY OOIICHHIO B KOMaHHE, PEQIIEKCHU CBOETO
MOBEICHUA U JIUJIEPCKUMH Ka4eCTBAMHU,

3 Kpartkoe cogep:xanue JUCUMILIHHbBI

Pasnen 1. O01mecTBO: HOBBIE YCJI0BUS H (AKTOPbI PAa3BUTHS JHYHOCTH

1.3 CoBpeMeHHOE 00IIeCTBO B YCIIOBUSX TNIOOQIHM3AIIMN U WH(DOPMATH3AIINH.

1.4 CoumanbHble IPOLIECCHI

1.5 MHCTUTYTHI cColMaIn3anuy JUYHOCTH

1.6 Unctutyt oOpasoBaHus

1.7 CoumanbHasi 3HAYUMOCTH MPOHECCUH.

1.8 «Mos npodeccust B COBpeMEHHOM POCCUHCKOM OOIIIECTBE

Pazgen 2. JIluyHocth. ConHMajbHbIe M  IICHXO0JOTHYeCKHE  TEeXHOJIOTHHU
CaMOOPraHM3alUN U CAMOPA3BUTHS

2.7 Ilcuxonorust TMYHOCTH

2.8 Crpareruu pa3BUTHs U CaMOPa3BUTHS JTUYHOCTH

2.9 CamoopraHuzanys 1 caMopean3aius TMYHOCTH

2.10JIngHOCTh B cHCTEME HEMPEPHIBHOIO 00Pa30BaHUs

2.111enenosaranie B JUYHOCTHOM W TpodecCHOHATbHOM pa3BUTHH. [IpakThKym
«IToctpoeHue Kapbepb».

Paznen 3. I'pynnma. CounuajbHble W NCHXOJOTHYECKHE TEXHOJOTHU TPyNIoOBOro
NMOBEeJeHNS U JTUIEePCTBA

3.6. Komextus u ero popmupoanue. [Ipaktukym «llcuxomorus oOmeHms»

3.7. Ctunu pykoBoJcTBa u nuzaepcTsa. [lpaktukym «KomanmgoobOpasoBanue. JIugepcTBo»

3.8. IIpakTtukym «YmnpaBieHrne KOHQIUKTHBIMU CUTYallUSIMU B KOJUICKTHUBE)»

3.9. IlpakTukyM «MOTHUBBI IUYHOCTHOTO POCTa»
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3.10. CoumnanpHO-TICUXOJIOTHYECKOE  OOCCIEeYeHHE  YMPAaBICHHUS  KOJUIEKTHBOM.
[IpaxTukym «MckyccTBO ynpaBisiTh co00i»
4 O0beM yueOHO# JUCHUIIJIMHBI

O0beM THCHMILINHBI
Bun yueOHo# padoThI Axan. | Acip.
3E
4. 4.
O01mast Tpy10eMKOCTh TUCHUILIHHBI 2 72 54
KonTakTHas padoTa — ay1MTOPHBbIE 3aHATHS: 0,88 32,0 24
Jlexmm 0,44 16,0 12
[Tpaktrueckue 3anstus (113) 0,44 16,0 12
CamocrosiTeibHas padoTa 1,11 40 30
KoHTtakTHas camocTosTenbHas pabota 0,2 0,15
1,11
CaMocTOsITENbHOE U3YUEHHE PA3AEIOB IUCHUIIIMHBI 39,8 | 29,85
Bua koHnTpoJis: 3auer

AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIHMHBI
«O0mas u HeOpraHu4veckass XuMusH»

1 Heab aucHMmIMHbI — TPHOOpPETECHHE 3HAHWNW W KOMIIETEHIUH, (OPMHpPOBAHUE
COBPEMEHHBIX TIPEICTABICHUN B 00JIaCTH TEOPETUIECKIX OCHOB XMMHH U XMMHH SJIEMEHTOB.

2 B pe3yabTaTe H3ydyeHHUs JUCUMILIMHBI 00y4AIOIIMIACH 10JI7KEH:

Obaaoams CleNyIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH HX JOCTUKCHUS:

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

3Hamu:

— DJIEKTPOHHOE CTPOECHHUE aTOMOB U MOJIEKYJI;

— OCHOBBI TEOPUH XUMHUYECKOU CBSI3U B COCIMHEHUSIX PA3HBIX TUIOB, CTPOCHUE BELIECTBA
B KOHJICHCUPOBAaHHOM COCTOSIHUY;

— OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHMUSI XMMHUUYECKHX IMPOILIECCOB U XapaKTEPUCTHKU
PaBHOBECHOI'O COCTOSIHUS;

— METO/Ibl ONMCAaHUsI XUMUYECKUX PAaBHOBECHI B PACTBOPAX JIEKTPOIUTOB;

— CTPOEHHUE U CBOMCTBA KOOPIMHAIIMOHHBIX COCIMHEHHUI;

— MOJIyYeHHE, XUMUUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPTAHMUECKUX BEIIECTB.

Ymemn:

— BBINOJIHATh OCHOBHBIE XMMHYECKHE ONEpPALMH, ONPEACNsATh TEePMOJAMHAMUYECKUE
XapaKTEPUCTUKH XUMUYECKUX PEAKLIU U PAaBHOBECHBIE KOHLIEHTPALlUN BELIECTB;

— HCIIOJNb30BATh OCHOBHBIE XUMHUYECKHUE 3aKOHBI, TEPMOJMHAMHUUYECKHE CIPaBOYHbIC
JaHHbIE JJIs peleHus TpopecCHOHANbHBIX 33/1a4;

— MPOTHO3UPOBATH BIHUSHHUE PA3IWYHBIX (DAKTOPOB HA PABHOBECHE B XUMHUUYECKUX
peaKIusx.

Braoems:

— TEOPETHYECKMMHU METOJAMH OMNHUCAHUS CTPOCHUS W CBOWCTB IPOCTBIX M CIIOMKHBIX
BEILECTB HA OCHOBE JIEKTPOHHOI'O CTPOEHUSI UX aTOMOB U TIOJIOKEHUS B IEPUOIMUECKON CUCTEME
XUMHYECKHUX IJIEMEHTOB;

— OCHOBHBIMU HaBBIKaMU pa0OTHI B XUMUYECKOM Jaboparopuu;

— DKCINEPUMEHTAJbHBIMA METOJaMU OMNPEICICHUS HEKOTOPHIX (PU3UKO-XUMUYECKUX
CBOWCTB HEOPTAHUYECKUX COCTUHEHUN.

3 Kpartkoe cogep:xanue JTUCUUILIHMHBI

Pazpnen 1. [IpuHOMOBI XUuMUK

1.1 Ctpoenue aroma.

BonHoBbIe cBOMCTBa MaTepHalIbHBIX 00BEKTOB. YpaBHeHHue ne bpoiins. CooTHomeHue
HeonpeneneHHocTel [ elizenoepra. [lonsTre o kBaHTOBOM MexaHuke U ypaBHeHuH [lIpenunrepa.
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1.2 Ileprionyueckurii 3aKOH ¥ IEPUOANYECKAS] CUCTEMA.

CoBpemenHas (OpMyYIHpPOBKa MEPUOANYECKOTO 3aKoHA. [leproanueckas cucrema u ee
CBS3b CO CTPOCHHEM aTOMOB. 3arojHEHHE DJEKTPOHHBIX CJIO0EB M O0O0JI0OUYEeK AaToMOB B
nepuoanueckon cucreMe anemenTos .M. Menneneesa.

1.3 OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE TTPOLIECCHI.

Crenenn okucieHusl. BaxxHeiilive OKMCIUTENN U BOCCTAHOBUTENU. BakHeHIIne CXEMBbI
IIPEBPAILICHHS BEUIECTB B OKUCINUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUAX.

1.4. Xumnueckas CBs3b U CTPOEHUE MOJIEKYJI.

KoBasieHTHas1 cBsI3b, OCHOBHBIE ITOJIOKEHUS METOJA BAJIEHTHBIX CBs3el. PaccMoTpenue
CXEeM MepEeKpBIBaHUS AaTOMHBIX OpOUTaNell pu 00pa30BaHUHU CBA3EH B MoJIeKyax. I nopuanszanus
BOJTHOBBIX (DyHKIHI. OCHOBHBIE TIOJIOKEHHUST METOAa MOJIEKYJIsIpHBIX opoutaneir (MO JIKAO).
Metox T'mmnecnu. OOmue cBeneHHST O KOMIUIGKCHBIX COCIMHEHMSAX, MX CTpPOEHHE.
MexmoieKyiisipHas 1 BHyTPUMOJIEKYJISIpHAs. BOAOPOIHAA CBs3b. MIOHHAs CBA3b Kak MpeAesIbHbIN
ciydail KoBaJleHTHOH cBsi3u. OOmIue mpencTaBieHUs] O MEXMOJIEKYJIIPHOM B3aWMOJICHCTBUU:
OPHUEHTALIMOHHOE, UHAYKIIMOHHOE, TUCIIEPCUOHHOE B3aUMOICHCTBUS.

1.5. TlonsATHE O XMMHUECKON TEPMOINHAMUKE.

Tepmonunamuueckre  QYyHKIUM ~ COCTOSIHHSI  (XapakTepucThyeckue  (PyHKIUN).
BHyTpeHHsIsI SHEprUs ¥ SHTANBMNH, UX (U3NdecKkuil CMbICT. TepMOXUMUS U TEPMOXHUMHYECKUE
ypaBHeHus. 3akoH ['ecca u ciaeactBus u3 Hero. [ToHsTHE 00 YHTpONUHU, a0COTIOTHAS YHTPOIHUS U
CTPOEHHE BELECTBA. MI3MEHEHNE SHTPOIINHU B PA3JIMYHBIX MIPOLIECCAX.

1.6. [ToHsITHE O XMMUYECKON KUHETHKE. XUMUUYECKOE PaBHOBECHE.

OpHOCTaAMIMHBIE U CIOXKHBIE PEAKLMU. 3aKOH JIEHCTBYIOIKX Macc. KoHcTaHTa ckopoctu
peakuuu. MONEKyJISIpHOCTE M MOPSAOK pPEaKUMH. 3aBUCUMOCTb CKOPOCTH pEaKIMU OT
TEMIIEpaTypbl; SHTAJIbIINA AKTUBALUU. | OMOT€HHBIN U T€TEPOrCHHBIA KaTaJIn3.

HctunHoe n kaxymieecss paBHoBecusi. KoHCTaHTa XUMUYECKOrO paBHOBecHs. CMeleHne
XUMHUYECKOro paBHOBecus, npuHuu Jle-Illarense — bpayHa.

Oueprusi ['m60ca, ee CBsA3b C PHTponued W IHTaIbNHEH. OU3NYECKUN CMBICT dHEPTHHU
I'nG6ca. DHTpONUIHBIA M SHTANBIUKUHBINA (akTopsl mpouecca. CBa3b AG’r ¢ KOHCTaHTOM
paBHOBECHS.

1.7. PactBOpsl. PaBHOBECHS B pacTBOpax.

[Ipoueccrl, compoBoXkaalomue 00pa3oBaHWE  JKUAKUX  UCTHUHHBIX  PAacTBOPOB
HERJIEKTPOJIUTOB M 3JIEKTPOIMUTOB. ACCOLMHUPOBAHHBIE M HEACCOLMMPOBAHHBIE 3JIEKTPOJIUTHL
Crenenpr aucconmanun. KoHcTaHTa aucconmanui. PaBHOBeCcHE B CHCTEME, COCTOSIICH H3
HaCBILIEHHOI'O0 PAacTBOPAa MaJOPACTBOPUMOIO 3JIEKTPOJUTAa U €ro KpucramioB. PaBHoBecue B
pacTBOpax KOMIUIEKCHBIX COeIMHEHUN. PaBHOBECHE qUCCOIMAMN BOJIbI, HOHHOE IIPOU3BEACHUE
BOJIbI U €r0 3aBUCUMOCTB OT Temneparypsl. Illkana pH. ['uaposnus cosnen.

Paznen 2. Heoprannuyeckasi XuMus

2.1. XuMus s-371eMeHTOB. 2.2. XuMus p- 3JIEMEHTOB.

Bonopoa-nepBblil 31€eMEHT NMEPUOTUYECKON CHCTEMBI, €r0 JBOMCTBEHHOE IOJIOKEHUE.
Onementsl 1-2 u 13-18 rpynn nepuoanyeckoidl CUCTEMbI. 3aKOHOMEPHOCTHM B H3MEHEHUU
JMEKTPOHHBIX KOHQUTYpalMid, BEIUYUH PAJAUYCOB, 3JIEKTPOOTPULATEIILHOCTH M DSHEPIUU
MOHU3ALIMKA aTOMOB. TUNIMYHBIE CTENIEHU OKUCIICHHS. XUMHUUYECKHE CBOMCTBA MPOCTHIX BELIECTB.
3aKOHOMEPHOCTH B CTPOCHUM MU CBOMCTBAX OCHOBHBIX THIIOB COEJUHEHUMN, MX IOJy4YEHHE.
[Ipupoanble coeAMHEHMS], TOJIyYEHNUE U IPUMEHEHHE.

2.3. Xumus d-anemeHTOB. 2.4. Xumus f- 371eMeHTOB.

OneMeHThl 3—12 rpynn MNepuoOAMYECKOM CHUCTEMBI. 3aKOHOMEPHOCTH B HW3MEHEHUH
AMEKTPOHHBIX KOHGUTYpaLUii, BETMUYHUH PaInyCOB, SHEPTUU MOHU3AINH, XapaKTEPHBIX CTETICHEN
OKHCJICHUs, KOOPAMHAIIMOHHBIX dYHCeN aTroMoB. llpuponHble coeAuHEHUs, MOIy4YeHUE U
COTIOCTaBJIeHHE (PU3MUECKUX M XUMUYECKUX CBOMCTB MPOCTHIX BemecTB. CTpoeHue M cBOHCTBa
OCHOBHBIX TUTIOB coenHeHn. OcoOeHHOCTH f- 2IIeMEHTOB.

4 O0beM yueOHO# JUCUUIIJIMHBI

| By yueOHoi padoThl | Bcero | Cemectp
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1 2

3E Axan. 4. 3E | Axag. ud. 3E Axan. 4.
OO011ast TpyA0EMKOCTb JUCIIUATUTHHEL 12 432 7 252 5 180
Kowrakrnas — pabora  —) g4 192 3,11 112 | 222 80
ay/INTOPHbIE 3aHATHS:
Jlexuuu 1,78 64 0,89 32 0,89 32
[Ipaktrueckue 3ansatus (113) 0,89 32 0,89 32 - -
Jlabopartopusie paboTs (JIP) 2,66 96 1,33 48 1,33 48
CamocrosiTesbHast padoTa 4,66 167,8 2,89 104 1,77 63,8
KoHTakTHass  camocrosTenbHas i i i
I()Zz?\gfmmenmoe U3y4eHune 4,66 2,89 L77
pa3eaoB JUCIUILIHHBL 167.8 104 63,8
Buabl kouTpoOJIA:
JK3aMeH 2 72 1 36 1 36
KonTakTtHas paborta - 0.8 0.4 0.4
MIPOMEXKYTOYHAs ATTECTAILIUS 2 ’ 1 ’ 1 ’
[ToaroroBka Kk sK3aMeHy 71,2 35,6 35,6
KypcoBas padora 0,01 0,2 - - 0,01 0,2
KonTaktHas pabota —
MIPOMEXKYTOYHAS aTTECTAIUS 0,01 0.2 . . 001 0.2
Bua uToroBoro KOHTpoJIs: IK3aMeH sk3aMmeH, KP

Cemectp
Bun yueOHo# padoThl Beero 1 2

3E Actp. u. 3E Actp.u. | 3E | Actp. u.
OO0mas TpyI0eMKOCTh JUCIUILITHHEI 12 324 7 189 5 135
Konraxrnas padota- | 5 33 144 3,11 84 [222] 60
ayJIUTOPHbIE 3aHSITHSI:
Jlexun 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3austus (113) 0,89 24 0,89 24 - -
Jlaboparopusie padots (JIP) 2,66 96 1,33 36 1,33 36
CamocrosnTenbHas pabora 4,66 125,85 2,89 78 1,77 | 47,85
KoHTakTHass  camocTosTeIbHas i ) )
padora 4,66 2,89 1,77
CamocTosiTeTbHOE U3y4yeHue 125.85 7% 47 85
pa3aesioB AUCHUTUIAHBI ’ ’
Buabl koHTpOJIA:
IK3aMeH 2 54 1 27 1 27
KonTaktHas pabota — 0.6 03 03
MIPOMEXKYTOYHAS aTTECTAIUS 2 ’ 1 ’ 1 '
IToaroroBka K 3K3aMeHy 53,4 26,7 26,7
Kypcosas padora 0,01 0,15 - - 0,01 0,15
KonrakTHas paborta - 0.01 0.15 ) ) 0,01 0,15
MIPOMEXKYTOYHAs ATTECTAILIUS
Buja utoroBoro KOHTpoOJIs: IK3aMeH 3k3ameH, KP
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AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIMHBI
«Oprannyeckasi XUMHSD)

1 Ieasb TMCUMMJIMHBI — IPUOOPETEHNE CTYJCHTAMU 3HAHUN O CTPOCHHH OPTaHHYECKUX
COEIMHEHU I, OCHOBHBIX XUMHUUYECKHNX CBOMCTBAX Pa3JIUYHBIX KIACCOB OPraHUYECKUX COCIUHEHUN
U METOJIaX UX MOJYYCHHS, KaK MPOMBIIIICHHBIX, TaK U Ta00PaTOPHBIX.

2 B pe3yabTaTe H3ydyeHHUs JUCUMILIMHBI 00y4AIOIIMACH 10JI7KEH:

Obaaoamse CleNyIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:

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

3Hamu:

— TEOPETHYECKHE OCHOBBI CTPOCHMSI W CBOMCTB PAa3JIMYHBIX KJIACCOB OPraHUYECKUX
COCTMHCHMIA;

— CHOCOObI TOJy4eHHs M XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OpPTaHUYECKHX
COCTMHCHMIA;

— OCHOBHBIE MEXaHW3MBI ITPOTEKaHNsI OPTaHUYECKUX PEaKIHii;

Ymemy:

— MPUMEHATh TEOPETUYECKHE 3HAHUS ISl CUHTE3a OPraHMYECKMX COEIMHEHWN pa3In4HbIX
KJIaCCOB;

— aHAJIN3UPOBATh U MPENICKA3bIBATH PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCTUHEHNH;

— COCTaBJISITh CXEMbI CUHTE3a OPraHUYeCKUX COCIMHEHU, 3a/1aHHOTO CTPOCHHUS;

Braoemw:

— OCHOBaMH HOMEHKJIATYpbI M KIacCU(DUKAIIMN OPTraHUUECKUX COSTMHECHUIA,

— OCHOBHBIMHU TEOPETUUYECKUMH NPEACTABICHUSMH B OPraHMUYECKON XUMMUH;

— HaBBIKaMH 0O0OCHOBAHUS PALIMOHAIIBHBIX CIIOCOOOB MOTYYEHUS] OPTaHMYECKUX BEIICCTB.

3 Kpartkoe coaep:xanue JTUCUMIITHHbI

Pasnea 1. Teopust XuMH4eCKOro cTpOeHNs U HACBIIIEHHBIE yrieBoaopoasl (YB).

1.1.  IIpupona XuMHUYECKOI CBA3U

IIpupona koBaneHTHOU cBs3u.  Dopmynsl JIsrouca. DopmanbHbiii 3apsan. Teopus
ruopuanzanuu AO. Teopus OTTaIKWBaHUS AJIEKTPOHHBIX map BasieHTHOH o0onouku (ODI1BO)
dbopma Morekyn. ATOMHO-OpOUTANIbHBIE MO, DPPEKTh B opranndeckoit xumuu. [Torstre o
MEXaHU3Me XMMHUYECKOW peakuuu. [IpomexyTodHble COCAMHEHUS M YaCTHUIbl OPraHUYECKHX
peaKuuii.

1.2 Anxansl

l'omomornueckuit  psg.  M3omepus.  Homenknarypa.  CrnocoObl  MONTyYeHHS.
[IpocTpancTBeHHOE M 3JIEKTPOHHOE cTpoeHne. dusndeckue cBoicTBa. OOMmas xapakTepUCTHKA
peakiroHHOH ciocooHocTH. [TocTynar Xammona.

1.3 Crepeounszomepust

Tumel crepeon3oMepoB: KOHPOPMEPHI, TE€OMETPUYECKHE HW30MEPhl, IHAHTHOMEPHI.
Onrtuueckass M30MepHUsl. XHUPAIbHOCTh. JHaHTHUOMEpHL. Pamemudeckas cmech. CrocoOb
MPOCTPAHCTBEHHOTO HM300PaKEHUSI ONTUYECKHX H30MepoB. OTHOcUTENbHAsT W abCONMOTHAs
koHpuryparuu. [Ipoexnun dumepa. D,L-Homenkmarypa. R,S-Homenknarypa. [lonstue o0
ONTUYECKOI aKTUBHOCTU COETMHEHUH C IBYMsI aCHMMETPUUECKUMU LIEHTPaMHu.

1.4 1{ukmoaaKaHbI

I'omonoruueckuii psa. M3omepus. Homenknarypa. Cioco6s! nonyuenus. Konpopmarmu.
Tunbl HanpsH>KEHUH B IUKIIaX. OU3NYECKUE CBOMCTBA. Peakiny [UKII0aJIKaHOB.

Pa3nen 2. HenacbllnieHHbIE YI1€BO0PO/ABI.

2.1. AnkeHsl

l'omomornueckuit  psg.  M3omepusa.  Homenknatypa.  CrnocoObl  MONTyYEHHS.
[IpocTpancTBeHHOE cTpoeHUE. PU3NYECKUE CBOMCTBA. Peakiuy aJIkEHOB.

2.2 ANKUHBI

l'omonornuecknit  psa.  M3omepus.  Homenxmarypa.  CnocoObl  MONTy4YEHUSI.
IIpocTpaHCcTBEHHOE U 3IIEKTPOHHOE CTpOeHUE. PU3HUECKHUE CBOMCTBA. Peakiiuy alkKuHOB.
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2.3. AnkaaueHbl U ITOJUEHE]

[lonaTne O mNepUUMKINYECKUX peaknusax. ['omomornyeckuii psa. Kimaccuduxanms.
N3omepusa. Homenknatypa. CrnocoObl momyueHus. Peaknum 1,3-ankaaueHoB. Ilonsitue o
NepUIMKINYecKuX peakuusax. Lluknonpucoenunenue. OcobeHHoCTH peakuuit Junbca-Anpaepa.

Paznen 3. ApomaTtuueckue coeuHeHUs.

3.1 Teopuu apoMaTu4HOCTH.

CoBpeMeHHBIE TIPEACTABICHUS O CTPOSHUHN OeH3071a. ApOMaTHUYECKHI XapakTep OeH307a.
Oueprus conpspkenus. OOImuMe KpUTEpUn apOMaTUIHOCTH.

3.2 Coenunenus 0€H30JLHOTO Psia

N3omepus. Homenkmnarypa. CrnocoObl monydenusi. [IpocTpaHcTBEeHHOE U 3JIEKTPOHHOE
ctpoenne. Ousndeckue cBoiicTBa. O0IIast XapaKTepHUCTHKA PEaKITMOHHONU CITOCOOHOCTH.

Pasnea 4. I'anorenonpousBoansie. CnupThl, GeHOJIBI, IPOCTHIE I(PHUpHI.

4.1 I'anoreHONPOU3BOIHBIE

Knaccudukanus. Homenknarypa.

Anxun- w  aumnranoreHuasl. M3omepus. Homenkmarypa. CrnocoObl  MOMydeHUSI.
IIpocTpaHcTBEHHOE U DIIEKTPOHHOE cTpoeHUE. DU3nyeckue CBONCTBA.

Peakuuu HykJI€OQHIBHOTO 3aMeUIEHUS W OTILEIUICHHUs. BUMONEeKyNspHBI MeXaHU3M
HyKJIeopuabHOrO 3amenieHust (Sn2).

MonoMoeKyIsIpHbII MEXaHU3M HYKJIeOpUIbHOTO 3aMelieHus. Peakuuu ormeruienus. f3-
OnumunupoBanue. Mexanusmsel E1 u E2. Apomarnueckue ranoreHonpou3BogHble. MexaHu3m
3aMEIICHMsI TaJOTeHa B aKTHBHPOBAHHBIX rajoreHapeHax (Sn2 apom). HeakTtuBupoBaHHBIC
raJIOT€HONPOU3BOHBIE APOMAaTHYECKUX YIJIEBOAOPOIOB; APUHOBBIM MEXaHU3M 3aMEILEHUs
rajoreHa.

4.2 D11eMEeHTOPTaHUYECKUE COCTUHEHMUSL.

XapakTepucTruKa CBS3€Ml YIJIepoA-3JEMEHT B 3aBUCHUMOCTH OT IOJIOKEHHS JIEMEHTA B
[Iepuoanueckoil cucreMe 3JE€MEHTOB. Meramopranuyeckue coenuHeHus. Homenkiarypa.
CrnocoObl TIOJTyYeHUs] JINTHA- W MarHUMOPraHWUYEeCKUX coefauHeHuid. Peakums ['punbspa,
MexaHu3M. CrtpoeHue peakTuBoB I'puHbspa. X peakuuu ¢ COeAMHEHHAMH, COAEpKAIIUMU
AKTHBHBIM aTOM BOJOPOAA: KUCIOTAMHU, CIIUPTAMH, AaMUHAMH.

4.3 Criuptsl.

Opnnoaromubie cnupthl. Kiaccudukamuss u  HOMeHkiarypa. CrocoObl TMONTydYeHHS.
IIpocTpaHCTBEHHOE U NEKTPOHHOE CTpOECHUE. XMMUYECKUE CBOMCTBA.

4.4 ®eHounbl

Knaccuduxanus u nHomeHknatypa. CrnocoObl momyuyeHus. Du3nyeckue CBOWCTBA.
[IpocTpaHCTBEHHOE U AIEKTPOHHOE CTPOCHUE. XMMUUYECKHUE CBOMCTBA

4.5 TIpoctsie 3¢pups

Knaccudukanus u HoMmenkiarypa. CrocoObl momydeHus. dusmyeckue CBOMCTBA.
IIpocTpaHCTBEHHOE U JIEKTPOHHOE CTPOCHUE. XUMHUYECKUE CBOMCTBA.

4.6 DIOKCUCOEIUHEHNUA

WNzomepust.  Homenkmarypa.  CmocoObl  momyueHus.  Dusmueckwe  CBOWCTBA.
[IpocTpaHCcTBEHHOE M DJIEKTPOHHOE CTPOCHHE HSTHICHOKCHIA. XHMHUYECKHE CBOMCTBA.
MexaHu3Mbl peaklMii W HampaBlIEHWE PACKPBITHS Kojiblia. lIpruMeHeHue B MpPOMBIIIIIEHHOM
OpraHU4eCKOM CHHTE3E.

Pa3znen 5. Anbaeruabl, KeToHbl. KapOoHOBBIEe KMCJIOTHI M X MPOU3BOIHBIE.

5.1. Anpaeruabl U KETOHBI

Knaccupukamms u HomeHkiatypa. CrnocoObl momydyeHus. DH3HUECKHE CBOMCTBA.
[IpocTpaHCTBEHHOE U AJIEKTPOHHOE CTPOCHHE. XMMUYECKHE CBOMCTBA.

5.2 OnHOOCHOBHBIE KapOOHOBBIE KUCIIOTHI.

Knaccudukanmss m nHOMeHkmarypa. CrnocoOwl monydeHus. [IpocTpaHcTBeHHOE U
ANEKTPOHHOE cTpoeHue. Pu3znueckre CBOMCTBA. XUMUYECKUE CBOKCTBA.

5.3 ®OyHKUUOHANbHBIE TMPOU3BOJAHBIE KAPOOHOBBIX  KHCIOT: TalOT€HaHTUIPUIIbI
(auMaTa’IoOreHUIbl), aHTHIPHUIBI, CIIOXKHBIE 3()UPBI, aMUJIBI, HUTPUJIBL.
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Crioco6s! mosrydeHusi. OCOOEHHOCTH MPOCTPAHCTBEHHOTO U AJIEKTPOHHOI'O CTPOCHUS.
Baxneiimue coiictBa. Peakiuu N- u O-anunupoBaHus. X MeXaHU3Mbl. KETEHBI U IUKETEHBI.

5.4 MHOTOOCHOBHBIE KapOOHOBBIE KHCIIOTHI.

JlnkapOOHOBBIE KUCIIOTHI JKUPHOTO U apoMaThdeckoro psaa. Homenknatypa. CriocoOst
nonydeHusi. Ou3ndecKue U XUMHYECKHe CBoicTBa. ManoHoBsid ddup. [lonyduenue. Ctpoenue,
CH-KucnotHocth. Peakuuu KOHIEHCAIMM MajlOHOBOTO 3(Hpa U MAJIOHOBOM KHCIOTHI C
aJbJEeTUIaMH.

5.5 3amenieHHbIe KAPOOHOBBIX KUCIIOT.

I"anoreno3amerennplie kucaothl. Kinaccudukamus u HomeHkaatypa. CriocoObl MoTydeHHst
O- W [(-rajoreHo3aMelIeHHbIX KHUCIOT. XUMHYECKHE CBOWCTBA. [ HMIPOKCHUKUCIOTHI:
kinaccupukanuss 1 HoMeHkiatypa. CmocoObl monmyuyeHus. OcOOEHHOCTH CBOMCTB o-, -, V-
TUAPOKCUKUCITOT. JIakTOHBI. AMUHOKHCIOTHL. CrocoObl momyueHusi. Ctpoenue. Baxneitmme
¢u3nUecKrue 1 XUMHYECKHE CBOMCTBA.

Pa3znen 6. A3oTconeprkaniue ¥ reTepolUKJINYECKHAE COeIMHEHMS.

6.1. Hutpocoeaunenus

Knaccudpukanms m  HOMeHknatypa. CmocoOwsl monyuenus. [IpoctpaHcTBeHHOE U
JJIEKTPOHHOE CTpOeHMEe. XMMHUYECKUe CBOWCTBA. Tayromepus NEpBUYHBIX U BTOPHUYHBIX
anudaTUdecKuX HUTPOCOETMHEHUH. Peakuu.

6.2. AMUHBI

Knaccudukamus un HOMmenknarypa. CrocoObl monydeHus. Dusmdeckue CBOHCTBA.
XUMHUUYECKHUE CBOMCTBA.

6.3 A3a- ¥ 1uazocoeqUHEHNS

[Tonmyuenune nua30COCAVHEHUN pEaKLUEW IMAa30TUPOBAHUA: YCIOBHUS IIPOBEICHHUS
peakuMM W MEXaHM3M; pa3JIM4hsl B YCTOWYMBOCTH HACBHIIIEHHBIX W apOMaTHYECKUX
nuasocoenuHeHU. Pusnyeckue CcBOWCTBA. [IpOCTPAHCTBEHHOE M 3JIEKTPOHHOE CTPOEHUE
apOMaTUYECKUX AUA30COCAUHEHNN B 3aBUCUMOCTH OT pH cpenpl, TayToMepHBIE MPEBPAILECHUS.
Xumnueckue cBoicTBa. Azocoueranue. [loyuenne u npuMeHenue azacoeiuHeHuil. CUHTES.

4 O0bem yueOHOM TMCUMILIUHBI.

Cemectp
Bcero
. 2 ceMecTp 3 cemectp
Bun yuebnoii paboThl A A A
3F Kt | ap KaJl 3F Kajl.

q, .. q,
OO611ast TpyA0€MKOCTh JUCITUTUTHHBI 9 324 3 108 6 216
KonTakTHas padora — ayiuTopHbIe 3,56 112 1,78 64 1,78 64
3aHATHS:
Jlexmuu 1,78 64 0,89 32 0,89 32
[Tpaktrueckue 3ausatus (113) 1,78 64 0,89 32 0,89 32
JlaGopatopusbie padotsl (JIP) - - - - - -
CamocrosiTesibHas padoTa 4,44 176 1,22 44 3,22 116
KoHTakTHasi camocTosATebHas paboTa 0,4 0,4 -
CamocTosiTeTbHOE U3YUCHHUE Pa3/iesioB 4,44 159.6 1,22 436 3,22 116
JIACITUTIIAHBI
Buasbl KOHTpOJIA:
3a4eTt ¢ oLlEHKOI + + - -
IK3aMeH 1 36 - - 1 36
KonraktHas pabota — mpomexkyTouHas

0,4 - 0,4
arTecTanus 1 - 1
[ToaroroBka K 3K3aMeHy. 35,6 - 35,6

3aver ¢
Buja uToroBoro KOHTpOJIs: o IKx3aMeH
OIlEHKOI1
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Cemectp
Bcero
. 2 ceMecTp 3 cemectp
Bunx yuebnol paboThl A A A
3F CTp. 3E CTp. 3F CT
q, q, p. 4.
OO6m1ast TpyA0€MKOCTh TUCITUILIMHBI 9 243 3 81 6 162
KonTakTHas padora — ayiuTopHbIE 3,56 96 1,78 48 1,78 48
3aHATHA:
Jlexmuu 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3ausrus (113) 1,78 48 0,89 24 0,89 24
JlabopaTtopusie paboTs (JIP) - - - - - -
CamocrosiTesibHas padora 4,44 132 1,22 33 3,22 87
KoHTtakTHas camocTosTenbHas pabota 0,3 0,3 -
CaMocTosTENbHOE N3YUYEHUE PA3/IEIIOB 4,44 119,7 1,22 32,7 3,22 R7
JUACIATUTHHEI
Buabl KOHTpOJIA:
3adeT ¢ OLEeHKOM + + - -
IK3aMeH 1 27 - - 1 27
KonTaktHas paboTa — mpoMexyTodHas
0,3 - 0,3
arTecTalnus 1 - 1
[ToaroToBKa K 3K3aMeHY. 26,7 - 26,7
3auer C
Bua uToroBoro KOHTpoJIs: - IK3aMeH
OLleHKOI1

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHILIMHBI
«AHAJTUTHYECKAs] XUMHUS»

1 Heap AMCOMIUIMHBI — TPHOOpPETEHHE OOYYAIONMMHUCS 3HAHMM W KOMIICTCHIIHH,
HEOOXOUMBIX JJIsl PeIICHUS KOHKPETHBIX 33]1a4 XUMHUYECKOTO aHaIIH3a.

2 B pe3yabTaTe H3ydyeHHUs JUCUMILIMHBI 00y4AIOIIMIACH 10JI7KEH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:

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

Bname:

- OCHOBHBIC TOHSITUSI, TEPMHUHBI, METOAbl M TPUEMbl KAYECTBEHHOTO U
KOJMYECTBEHHOI0 XMMHYECKOI0 aHAIN3a;

- TEOPETHYECKUE OCHOBBI (DU3UKO-XMMUYECKUX METOJIOB aHAIN3a;

- MPUHIHIBl PaOdOThl OCHOBHBIX NPHOOPOB, HCIOJIB3YEMBIX ISl TPOBEACHHUS
KauyeCTBEHHOI'O 1 KOJMYSCTBCHHOT'O aHAJIN3a;

Ymems:

- MPUMEHATh TPUOOPETCHHBIC TPAKTHYECKHE HaBBIKM B MPohecCHOHATHHOU
JESATEeIbHOCTH JJIs PEIICHUS] KOHKPETHBIX aHATMTUYECKUX 3a]1a4;

- MMPOBOJUTh OOOCHOBAHHBIM BBIOOP METOJa aHajgu3a C YYETOM Ielled u
O0COOCHHOCTEH TaHHOW MPaKTUYECKON 3a/1auH;

- MPOBOJUTH PACUEThl HA OCHOBE MPOBEJACHHBIX UCCIIEA0BAHUIT;

— MPOBOAUTH METPOJOTHYECKYIO OLICHKY PEe3yJbTAaTOB KOJUYECTBEHHOI'O XMMHYECKOTO
aHaan3a

Bnaoemw.:

- OCHOBaMHM  METPOJIOTUYECKON  OIEHKHM  PEe3yJIbTaTOB  KOJHUYECTBEHHOIO
XHUMHYECKOr0 aHaJINn3a;

- MpUeMaMy UHTEPIPETALNN PE3YJIbTATOB aHAJIN3a HA OCHOBE KBAJTMMETPUUYECKUX
OILICHOK;
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- METOJIOJIOTHENH XMMHUYECKUX M (PU3UKO-XUMUYECKUX METOJIOB aHalln3a, HMIMPOKO
UCIIOJIB3YEMBIX B COBPEMEHHOM aHATUTUYECKOM MPAKTUKE

3 Kpartkoe coaep:xanue JUCUMILIHHBI

Paznen 1. UnenTndukanns HOHOB 3JIeMEHTOB B PAaCTBOpax

1.1 BBenenue B COBpEMEHHYIO aHAJTUTUYECKYIO XUMHIO.

AHanuThueckasi XMMHUsI Kak OCHOBA METO/IOB M3yU€HHUS U KOHTPOJISI XUMHYECKOT0 COCTaBa
BEIIECTB B MaTepHabHOM IPOU3BOJCTBE, HAYYHBIX HCCIEJOBAHUIX, B KOHTpOJIE OOBEKTOB
OKpy>Karolien cpensl. Buasl anammza. DIIeMEHTHBIH, MOJEKYJISPHBIA, (a30BbIA U H30TOIHBINA
aHanu3. KonnuecTBeHHBINM M KAUECTBEHHBIM aHAIN3 OPraHMYECKUX U HEOPTAHMYECKUX BEIECTB.
XuMudeckue, (QU3NKO-XMMUYECKHE METOAbl aHallh3a, WX B3aUMOCBS3b, COOTHOIICHHE U
INpUMEHEHNE. AHAIUTUYECKUA CHUTHAJ KAaK HOCUTENb KAYEeCTBEHHOW M KOJIMYECTBEHHOU
uHpopmanuu o6 oobekTe aHanu3a. [loctaHoBKa aHATUTUYECKON 3a7auil. AJTOPUTM MPOBEICHUS
aHajgm3a: OTOOp cCpemHel MpoObl, MOATOTOBKA MPOOBI K aHAN3Y, U3MEPEHHUE aHATUTHYECKOTO
CUTHaJIa U €r0 METPOJIOTHYECKas OIEHKA, pacueT pe3yJIbTaTOB aHAIM3a U MX MHTEPIpPETaLUs.
[Ipumeps! pemieHus 3a1ad aHAIUTHYECKOTO KOHTPOJIS B XMMHUYECKON TEXHOJOTMH, B aHAIU3E
00BEKTOB OKpYyXkaromieil cpebl U aAp. [IoHATHS 0 COBpeMEHHBIX METOJIaX 3JIEMEHTHOTO aHaln3a:
ATOMHO-OMHUCCHOHHBIN aHaIW3, aTOMHO-a0COpPOIMOHHBIM aHaU3, PEHTICHO(IYyOpECICHTHBIN
aHaJIu3.

1.2 Cnenuduka 3a7a4 aHATUTUICCKOW XUMUH.

OcHOBHBIE TepMHUHBI aHanUTHYecKoW xumuu. OOHapyskeHue. OmnpenencHue. AHanu3.
AHaIMTHYECKHE XUMUYECKHE PEaKIHM KaK OCHOBA XMMHUYECKOTo aHanu3a. KauecTBeHHbIE U
KOJIMYECTBEHHBIC aHATUTHUYECKHE XUMUYECKUE peakiuu. TpeOoBaHUs, MPEAbSIBISIEMbIC K HUM.
Crnemudurka aHATUTHYECKUX PEAKIMi, MCIOJIb3yeMbIX B aHanmu3e. AHanuTuyeckas Qopma u
AHAIUTUYECKUE TPHU3HAKU. AHAIUTHYECKUE pEaKIUuH ¢  aHATUTHYeCKhe  d(PQEeKThL
XapakTepUCTUKM  QHAIMTHUYECKUX  PEaKIUil: YyBCTBUTEJIBHOCTb,  HM30UPATENbHOCTD
(cenmekTUBHOCTH). [ 'pyImoBsie, 00ITME, YaCTHBIE, XapaKTepHbIE U crielududeckue peakuun. [lytn
MOBBIIICHUS U30UPATEIBHOCTH U YyBCTBUTEIbHOCTH AaHAIUTUYECKUX PEAKIUH.

1.3 XuMuueckre paBHOBECHS B TOMOT'€HHBIX U T€TEPOT€HHBIX CHCTEMaX, IPUMEHSIEMbIX B
AHAJIUTUYECKON XUMHUH.

OCHOBHBIE THUIIBI pEAKIMI, MTPUMEHSEMBIX B aHAIMTHYECKOM XUMUU (OCaXKICHHUS,
KHCIIOTHO-OCHOBHbBIE, KOMIUIEKCOOOpa30BaHusl, OKUCICHUS-BOCCTaHOBIIEHHS ). COCTOSTHUE HOHOB
AJIEMEHTOB B pacTBopax.  KOHCTaHThI ~ paBHOBECHS  AQHAJIUTHYECKUX  PEAKIUM:
TEPMOJIMHAMUYECKNE, KOHIICHTPALMOHHBIE, YCIOBHbIE. (DAKTOPHI, BIUAIOIIME HA XUMHYECKOE
paBHOBecHe (KOMIUIEKCO0Opa3oBaHue, 00pa3oBaHUE MaJIOPACTBOPUMBIX COSAMHEHU, H3MEHEHUE
CTENEHNU OKHUCIIEHHUS OIpPENENsIEMOr0 MOHA, BIUSHHUE NPHUPOAbI PACTBOPUTENS, NOHHOM CHIIBI,
TEMIIepaTypbl, COCTaBa pacTBOpa).

PaBHOBeCHMsT B AaHAJIUTHYECKM BaXXHBIX MPOTOJUTUYECKUX CcHUCTeMax. KOHCTaHThI
KHCIIOTHOCTH U OCHOBHOCTHU. YpaBHEHHUs MaTepuaibHOro OanmaHca. Beruncnenue pH pactBopoB
KHCJIOT U OCHOBAaHWW Pa3IMYHON CHWIJIBI, CMECEeW KHCIOT M OCHOBaHWH. bydepHbie pacTBOpHI,
UCIIONIb3yeMbIe B XMMHUYECKOM aHajHn3e: MX CocTaB, cBoiicTBa (OydepHas eMKOCTh, 001acTh
OydepupoBanus), pacuet pH, npuMeHeHHE B aHATUTHIECKON XUMHUH.

AHanUTHYECKHE  pPEaKIHH  KOMIUIEKCOOOpa3OBaHUsS,  OCAXKICHHUS,  OKHUCICHUS-
BoccTaHOBJIeHMs. OO1ue, CTyleHYaTble U YCIOBHbIE KOHCTaHThl YCTOWYMBOCTH KOMILIEKCHBIX
coeauHeHui. lcmonp3oBaHME pEaKUUK KOMIUIEKCOOOpa30BaHUS B AHAIMTHYECKOM XUMHHU
(oOHapykeHHEe W KOJMYECTBEHHOE OIpenesieHne, MackupoBaHue). lVcmosib3oBaHue peaxkiuid
OCXJICHUS B aHAIMTUUECKUX LesaX. KoHCTaHTa paBHOBECHS pEaKIUN OCaXICHUSI-PACTBOPEHUSL;
(dakTopbl, BIUAIONIME HA PACTBOPUMOCTh OCaIKOB. Pacuer ycioBuii ocakJieHUsI U pacTBOPEHUS
ocankoB. OKHCIUTETBbHO-BOCCTAHOBUTENIbHBIE paBHOBecusa. CTaHAapTHBIA U pealbHBIN
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE TOTCHIIMAIIBI.

Xumuueckue U PU3NKO-XUMHUYECKUE CIIOCcO0bI onpeneneHust pH pactBopos. PaBHoBecus
AHAIUTUYECKUX PEAKIN KOMIUIEKCO0Opa3oBaHus U yrpasieHne uMu. DakTopsl, BIUSAIONINE HA
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HaIlpaBJIC€HUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuni. KoHcTraHTa paBHOBecus H  ee
XHUMHKO-aHAJIUTHYECKOE 3HaueHue. PacueT koaPUIeHTOB MOOOUHBIX PEaKIIHA.

1.4. KauecTBeHHBIE M KOJWYECTBEHHBIE AHAIMTHUYECKUE DPEAKLIUHA C OPraHUYECKHUMH
AQHAJTUTUYECKUMHU PEareHTaMu B aHAJIN3€ HEOPraHUYECKUX BEILIECTB.

Oprannueckue ananutudeckue peareHTsl (OP). Knaccudukanus OP no tuny peaknmii ¢
HeoprannueckuMu uoHamu. KomrmuiekcooOpasytomme OP  u  cTpoeHHE WX  MOJEKYII:
GyHKIIMOHATbHO-aHAIUTHYECKAs M aHAJTUTHKO-akTHBHas  rpynmbel.  OcoOeHHOoCcTH U
npeumMyInecTsa ucnonb3oBanus OP, o0nactu npumeHeHus. J[OMOTHUTETHHO: TeOpUs NEeHCTBUS
KoMIuiekcooopaszyromux OP, yuer wonHoro coctostausi OP u Mmeramna. ['unoresa anamoruii u
IIPaKTUYECKHE BbIBOABI M3 Hee. [Ipupona xmmumdeckoi cBs3u B Komiulekcax OP ¢ monamn
METaJUIOB W €€ TMpOSBIIEHWE B I[BETHOCTH KOMIUIEKCOB. Peakumm OP ¢ xpomodopHbIMU
aneMeHTaMu. IHTEHCUBHOCTh OKPAcKU aHATUTHYECKUX (POPM M MHTEHCUBHOCTH IMOTJIOIICHUS.
Hcnonp3oBaHue peakifii OpraHM4ecKuX peareHToB B (POTOMETPHUUECKOM aHaIIN3e.

Pa3pnen 2. KoqimyecTBeHHBI XMMHUYECKHI aHATU3

2.1. IlpuHUMIIBI ¥ 3842491 KOJTMYECTBEHHOTO aHAJIU3A.

Krnaccudukanuss MeTo0B KOJIMYECTBEHHOTO aHanu3a. TpeOoBaHUS, MpPEabsIBISIEMbIE K
XUMUYECKUM PEAKUUsIM B KOJIMYECTBEHHOM AHAJIN3E. JTaIlbl KOJIMYECTBEHHOIO OINPECICHUS.
XapakTepucTuka pe3yJbTaTOB KOJIMYECTBEHHOTO XHMMHUYECKOro ananuza. OrnpezaeneHue
coJiep’KaHusl BEIIECTBA B pacTBOpeE, pacueTHbie popMyJibl. CriocoObI MpeaCTaBlIEHUs Pe3yIbTaTOB
aHanu3a. TecThl Ha BBIBIEHHME CHUCTEMAaTUYECKUX TMOTPEIIHOCTEW B  pe3yibTaTax
KOJMYECTBEHHOTO XUMUYECKOT0 aHanu3a. [Ipo6ooTdop u mpodomoaAroToBKa.

2.2. Turpumerpuyeckuil aHanu3. Tunbl peakuuil, HCIONb3YEMbIX B TUTPUMETPHH.
TpeboBanusi, MpeabsABIsSEMbIE K HUM.

[Tpunun tTutpumerpun. TutpoBanue u ero stamnsl. ['padudeckoe nzodpaskeHue nporecca
TAUTPOBAaHUS — KPUBBIE TUTPOBaHUA, KX BUAbL. CKAa4yOK Ha KpPUBOW THUTPOBAaHHUSA, TOYKA
skBuBanieHTHOCTH (T.3.) n koHeunas Touka tutpoBanus (K.T.T.). IlepBuunble U BTOpUYHBIC
cTanaapThl. [IpuemMbl TATPUMETPUUECKOTO aHaK3a: IpSIMOe U 00paTHOE TUTPOBAHKE, KOCBEHHbBIE
METOJbl. THUIBI peakiuil, HCIONB3yeMbIX B TUTPUMETPUYECKOM aHAIHM3e; TpPeOOBaHUS,
NPEABSBISIEMBIE K HUM.

JIOTIOTHUTENBHO: UHCTPYMEHTaIbHbIe MeTOAbl MHAUKauu T3. ITloTeHunomMmerpuyeckoe
tutpoBanue. Meton ['pana. Jlpyrue cnocoObl yCTaHOBICHHUS! KOHEYHOW TOYKH TUTPOBAHUSI.

2.3. Peakiuu HeHTpain3aIuy B KOJTUYECTBEHHOM XUMHYECKOM aHAJIU3E.

Meroasl KHCIOTHO-OCHOBHOTO THUTpOBaHUA. CyIIHOCTh METOJa KHUCIOTHO-OCHOBHOTO
TUTpoBaHusA. KpuBble KHCIOTHO-OCHOBHOTO TUTPOBaHMs. PacdyeT u mocTpoeHne TeopeTHIeCKUuX
KPUBBIX TUTPOBAHMSI CHJIBHBIX U CIAOBIX OJIHOOCHOBHBIX NMPOTOIUTOB. DAaKTOPHI, BIUSIOLINE HA
BEJIMYMHY CKAayka HAa KPHUBBIX KHCIOTHO-OCHOBHOTO THUTpOBaHMS. CIOCOOBI YCTaHOBIICHUS
KOHEYHOM TOYKH TUTPOBaHMS. KHMCIOTHO-OCHOBHBIE MHAMKATOPBI, UHTEPBAI MIEPEX0Ja OKPACKU
WHAWKATOpa, Moka3atenb tutpoBanus (pT). IIpaBuno BeIOOpa MHAMKATOpa JUIsi KOHKPETHOTO
cayyass  TuTpoBaHMs.  [IpakTMdeckoe — NpPUMEHEHHME  peakUMid  KUCIOTHO-OCHOBHOI'O
B3auMoercTBusl. [loTeHunoOMeTprUIeCKOE TUTPOBAHUE HA OCHOBE PEAKIIMN KUCIOTHO-OCHOBHOT'O
B3auMoecTBUsA. THAMKATOPHBIE TOIPEITHOCTH U UX OLICHKA.

2.4. AHanuTHYecKHe peakluu KOMIUIEKCOOOpa30BaHUs U OCAXKICHHUS B KOJIWYECTBEHHOM
XUMUYECKOM aHaIU3E.

Hcnonb3oBaHne KOMIUIEKCOOOpa3oBaHUS B XMMHUYECKOM aHanu3e. Heopranuueckue u
opraHnyeckue Jaura”abl. KOMIUIEKCOHBI M MX CBOMCTBA. Y CIIOBHBIE KOHCTaHThl yCTOWYMBOCTH
KOMIUIEKCOHATOB M HMX MPAaKTHYECKOe HCMoib30oBaHue. OOOCHOBaHME BHIOOpA ONMTHMAIBHBIX
YCIOBHM  KOMILJIEKCOHOMETPUYECKOTO TUTpOBaHUS. KpuBble KOMIUIEKCOHOMETPUYECKOIO
tuTpoBaHus. DakTOphl, BIUSIONME HA BEIWYMHY CKAayKa Ha KPHUBBIX TUTpoBaHUA. CrocoObl
ycranoBieruss T.90. u K.T.T. MeramioxpoMHble MHANKATOPHI, MPUHIINAI WX JeHcTBUs. BBIOOp
WHJUKATOpa JJisi KOHKPETHOTO Ciiy4yass TUTPOBAHMS. AHAIUTUYECKHE BO3MOXKHOCTU METOJA
KOMILJIEKCOHOMETPUYECKOTO TUTPOBaHUs. [[pMeHeHne KOMINIEKCOHOB B AHAIMTUYECKOW XUMUU
B KQ4E€CTBE MAaCKUPYIOIIUX areHTOB. [[prMeHeHre XUMUYECKUX PEAKITHI KOMIUIEKCOOOpa3oBaHus
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B (OTOMETPUYECKOM aHaju3e, B METOAE KOHIYKTOMETPUUECKOTo TUTpoBaHMs. Peakuuu
OCAXKJEHUSI B KOJMYECTBEHHOM XHMHUYECKOM aHainu3e. [ paBUMETpUUECKUN  aHau3.
Teopetnueckoe 000CHOBaHHE BBHIOOpA ONTUMAIBHBIX YCIOBUM OCAXJEHUS KPUCTALTUYECKUX U
amophHBIX  ocanakoB. [IpuMeHeHHMEe XUMHUYECKHMX peaKIHWid OCaXJCHHUS B  METOJE
MOTEHLIMOMETPUYECKOTO TUTPOBaHUSA, B Meroae Typounumerpun. OcoOEHHOCTH peakuuit
KOMIUIEKCOOOpazoBaHus (xenarooOpa3oBanus) woHOB MetamioB ¢ JJATA. OcamurenpHoe
TUTPOBAHUE.

2.5. AmnanuTuyeckue peakiMu OKHCICHHUSI-BOCCTAHOBIEHUS B  KOJIMYECTBEHHOM
XUMHUYECKOM aHaJIN3e.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHAS PEAKIUSI U  OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
noteHuuan. KOHCTaHThI paBHOBECUS OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. Bribop
TUTPAHTA U ONTHUMAJIbHBIX YCIIOBUW TUTpOBaHMs. KpuBbIE OKHCIUTENHbHO-BOCCTAHOBUTEIHHOTO
TuTpoBaHus. DakToOpbl, BAUSAIONIME HA BEIMYMHY CKayka Ha KpUBOM TUTpoBaHus. MHnukauus
KOHEYHOH TOYKH THUTPOBAHHUS XHUMHUYECKMMU H  (U3UKO-XUMHUYECKHMU  METO/IAMHU.
[lepmanranaTomeTpus. XapakTepucTuka METO/1a. Ycnosus MPOBEICHUS
nepMaHraHaTOMETPUUYECKHUX onpeeIeHU. Bemectna, onpeensieMble
NepMaHraHaTOMETPUYECKUM MeToJoM. JlocToMHCTBa W HemocTaTku Mmeroaa. Honmomerpusi.
XapakTepucTuka METOJIa, YCJIOBHUSI MPOBEACHHUS HOJOMETPUUECKOTO OIpPEACIICHUS BEIIECTB.
JocronncTBa U HegocTaTku Metona. [IpumeHeHHe peakiuil OKHCIEHUS-BOCCTAHOBIICHUS B
METO/I€ MOTEHIUOMETPUIECKOTO TUTPOBAHHUSL.

2.6. MonooOMeHHas xpoMatorpadusi B KOJTUIECTBEHHOM XUMHYECKOM aHAJIU3E.

TpeboBanusi, mpeIbsBIsIEMbIC K PEAKIIUSIM HOHHOTO 0OMeHa. M30TepMa HOHHOTO OOMeHa.
BpiGop onTHManbHBIX = YCIOBHH HWOHOOOMEHHOTO pa3jefieHus BemecTB. [IpumeHeHue
MOHOOOMEHHOU Xpomarorpaduu B aHAIMUTUYECKOW XMMHHU OPTaHUYECKUX U HEOPTaHHMYECKHX
COEIMHEHUI: pa3/ieJIeHne, OYUCTKA, KOHIIECHTPUPOBAHUE U T.1.

Pa3nen 3. BBegenne B pusnko-xumuieckne (MHCTPYMEHTAIbHbIE) METOAbI AHAJIN3A

3.1. ®XMA — cocTtaBHasi 4aCTh COBPEMEHHOMN aHATUTUYECKON XUMUH.

Knaccudukanus QuU3NKO-XUMUYECKUX METOIOB aHANW3a. AHATUTHYECKUN CHTHAT Kak
uH(popMaTuBHAs (DYHKLHMS COCTaBa BEIECTBA M €ro KoiuyecTBa. [Ipumepbl aHaTUTHYECKHX
CUTHAJIOB U UX usmepeHuii B OXMA.

3.2. MeTponorudeckrue OCHOBbI aHATUTUYECKUX METOJIOB.

OCHOBHbIE AHAIUTUKO-METPOJIOTMUYECKUE XAPAKTEPUCTUKU METOJOB M PE3yJIbTaTOB
aHaJmM3a, CloCcOObI UX OIEHKH: MpeesT 0OHApYKeHUS, KOIPDUIIMESHT YyBCTBUTEIIHHOCTH, HUKHSIS
Y BEpXHSisl TPAHMIIA IUANAa30HA ONPEACIISIEMBIX COIEPKAHUMN, CEIIEKTUBHOCTD, MTPEIIU3UOHHOCTH B
YCIIOBUSAX CXOAUMOCTH (ITIOBTOPSEMOCTH) U BOCTIPOM3BOAUMOCTH, TPABUIIBHOCTbD, IKCITPECCHOCTbD.
0O606mmennsie ceenenust o FOCT P UCO 5725 (2002).

3.3. O0mas XxapaKTepUCTKa CIEKTPAIbHBIX, JJIEKTPOXUMHUYECKUX U XPOMATOTPAPUISCKUX
MeTOoI0B aHanm3a. [IpencraBienne o GOTOMETPUIECKUX, TOTEIMOMETPUIECKIX METOAAX aHATN3a
1 HOHHOOOMEHHOM XpomaTorpaduu.

4 O0beM yueOHOI JUCUMIIJIMHBI

O0BbeM JUCHUIIINHBI
Bup yueOHoit paboThl Axax, | Acip.
3E
q, q,

OO0uiasi TPy10€eMKOCTb 1M CHUTNITHHBI 4 144 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,79 64 48
Jlexun 0,45 16 12
Jlabopartopusie paboTs (JIP) 1,34 48 36
CamocrosiTeibHas padoTa 2,21 80 60
KonTakTHas camocrosiTenbHas paboTa 2,21 0,4 0,3
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CaMocTOsITENbHOE U3YUEHHE PA3AEIOB IUCLHUIIIMHBI | 79,6 ‘ 59,7
Bug uTOroBoro KOHTpoJIs: 3a4eT ¢ OEHKOM

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«Pu3nyeckass XUMM»

1. Heab OIMCUMILUIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPaBJSIOLUIUX XOJAO0M
XUMHYECKOI0 Ipollecca, MoKa3aTh 00JIACTH MPUJIOKEHUS 3THUX 3aKOHOB M HAYYHTh CTYICHTA
rPAaMOTHO MPUMEHSATh WX MPHU PEUICHUU KOHKPETHBIX TEOPETHUYECKUX M MPAKTUUYECKUX 3ajad,
MOHSTh OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH MPOTEKAaHUSI XMMHUYECKHUX MPOILIECCOB U POJIb
KaTajau3a Il XUMUYECKON TEXHOJIOTUH.

2. B pe3yabTraTe ndy4eHus JUCHHUILIHHBI 00y4AIOUIUICA T0JIKEH:

Obaaoamse CleNyIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH HX JOCTUKCHUS:

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

3Hamu:

- OCHOBHBIE 3aKOHBI (PU3NIECKON XUMHUU, B3aUMOCBSI3b (PH3UUIECKUX U XUMUYIECKUX
XapaKTEepUCTHUK MpoIecca;

- MyTH OMNpeAeNeHUs] BaXXKHEHUIINX XapaKTEPUCTUK XUMHUYECKOTO paBHOBECHUS
(KOHCTaHTBHI PaBHOBECHS, PAaBHOBECHOTO BBIXOJa MPOIYKTA, CTEMEHH MPEBPALICHUS] HCXOTHBIX
BEIIIECTB) U BIMSHUS Pa3TUYHBIX (DAKTOPOB HA CMENMICHUE XUMHUECKOTO PABHOBECHS;

- TEPMOJAMHAMUYECKOE ONMHMCAHUE CBOMCTB UACAIbHBIX U HEUACAIbHBIX PACTBOPOB,
MOJIXO/IbI K HAXOKICHUIO MAPIUATBbHBIX MOJIIPHBIX BEJIMYMH KOMIIOHEHTOB PacTBOpa.

- TEOPUIO raIbBAHUYECKUX SIBIICHMUIA;

- TEOpUU KHUHETUKH, IYTH TEOPETUYECKOTO pacuera CKOpPOCTeH XMMHUYECKHUX
peakiuil ¥ OrpaHUYECHHS] B IPUMEHUMOCTH PACUETHBIX METOOB;

- OCHOBHbBIE€ Y€PThl TOMOT€HHOT'O U T€TEPOre€HHOr0 KaTain3a, MPUUMHBI YCKOPEHUs
XMMHYECKOT0 IIpolecca B MPUCYTCTBUM KaTaau3aTopa.

Ymemy:

- MIPUMEHATHh TEOPETUUECKUE 3HAHUS U IKCTIEPUMEHTAIIbHBIE METO/IbI HCCIIEIOBAHUS
(GU3UYECKON XHMHH MPH PEIICHUH MPOoGeCcCHOHANBHBIX 33/1a4;

- Mpe/ICKa3bIBaTh M HAXOAWTHh ONTHUMAJIbHBIC YCIIOBUSI MPOBENEHUS XUMHUYECKOIO
mpolecca ¢ Helblo MOJyYeHUs MaKCUMaIbHO BO3MOKHOTO BBIX0/1a MHTEPECYIOIIETO MPOIYKTa;

- MIPUMEHSTh TEOPETUUECKHIE 3HAHUSI U IKCIIEPUMEHTAIbHBIE METObI UCCIIEIOBAHUS
GU3MYECKON XWUMUU [JIsi PEIICHUST BOMPOCOB, BO3HHUKAIOUIMX TMPH H3YyYECHUH KHUHETHUKU
XUMHYECKHUX PEAKIUi;

- MPOBOANTH aHAJIW3 U KPUTHYECKH OLICHUBATH MOJIYYCHHBIE SKCIIEPUMEHTAIIbHBIC
JTaHHBIE, 00001IaTh U JeNlaTh 000CHOBAHHBIC BHIBOJIBI Ha 0a3e MPOBEICHHBIX OIBITOB.

Braoemy:

- KOMIUJIEKCOM COBPEMEHHBIX TEOPETHUYECKHUX METOJ0B (U3UYECKON XUMHUU IS
pelIeHus KOHKPETHBIX HCCIIE0BATEIbCKUX 3a]1a4;

- HaBbIKAMHU  ONPEJENICHUS COCTOSHHMSI PABHOBECUS M  CaMOIPOU3BOJIBHOTO
HaIpaBJIEHUSI XUMUYECKOT0 MpoIiecca;

- 3HAHUSAMHU OCHOBHBIX 3aKOHOB (PU3MYECKOW XUMHH [UISI COZIEpKaTeIbHOM
WHTEpIpETali TEPMOJUHAMUYECKUX PACUETOB;

- METOAaMH OIpeAeNICHUs] TMOpSJKa W CKOPOCTH PEaKLUUH, YCTAaHOBJICHUS
JTUMHUTUPYIOLIEH CTAIMM U MEXaHW3Ma U3y4aeMOl XMMUYECKON peaKkinu;

- HABbIKAMU COCTaBJICHHUS TajJbBAaHUYECKUX JJIEMEHTOB JIA LEJe ompeleneHus
TEPMOJMHAMHYECKHUX XapaKTEPUCTHUK U KOHCTAHT PaBHOBECHSI HUCCIIEIyEMON peaKkIuy;

- 3HAHUSAMHU OCHOBHBIX 3aKOHOB XUMHYECKONW KUHETHKH, BIUSHUS Pa3IUYHBIX
dakTopoB (TEeMIiepaTypsl, JaBICHUS, KaTAIU3aTOPa) HA CKOPOCTh XMMHUYECKON PEaKITHIH.

3. KpaTtkoe cogep:xanue TUCHMILIHHBI

56



Paznen 1. Xumnueckasi TepMOAHHAMHKA

1.1.  IlepBblii 3aKOH TEPMOAMHAMUKHI

TepMoauHaMUUECKHE CHUCTEMBI M TEPMOJMHAMHYECKHE IapameTpbl. JDKCTEHCUBHBIE U
VHTEHCUBHBIE CBOWCTBAa CHUCTEMBL. TepmMoaMHaMHuecKHUil mpouecc. DYHKIMU COCTOSHUSA U
byHKIUM mpouecca. BHyTpeHHSAs 3Heprusi U SHTAJIbNNS, UX CBOMCTBA. Teruiora u paboTa Kak
dopmbl mepenaun sHepruu. PaboTta pacummpeHus raza u mosnesHas pabora. DopMyITHUpPOBKU
MEepBOro Hayajla TEPMOAMHAMHKHU. B3auMOCBS3b TEMJIOTHI, pabOThl U W3MEHEHUS BHYTPEHHEU
SHEPruu B U30XOPHOM, H300apHOM U U30TEPMUYECKOM Ipolieccax. TermioeMKOCTh BEIIecTBa —
M30XOpHast WM n300apHasi, MOJIsIpHas, yAelbHas. TernaoeMKocTh HaeaabHbIX ra30B, B3aUMOCBSI3b
MousipabIX TerioeMkocted Cp u Cy uleanbHOro raza. TerioeMKOCTh TBEPHABIX BEIIECTB U
KUJKOCTEH. 3aBUCUMOCTH MOJIIPHON HM300apHOM TEIJIOEMKOCTH BEIIECTBA OT TEMIIEpaTyphl,
IMIUPUUYECKUE YPAaBHEHUS (CTETIEHHBIC PSbI), X TPUMEHUMOCTh. 3aK0H KyOoB Jlebasi, mpaBuio
Mromonra u Iltu. Cpemuss m3zo0apHas TEIIOEMKOCTh BEIIECTBA B HMHTEpPBAJIE TEMIIEPATyp.
TemnepaTypHas 3aBUCUMOCTH npupanieHus: sutansinuu Bemectsa (Hr — Ho) nmpu nmoctossHHOM
JABJICHUH ¢ y4eToM (pa3oBbIX mepexooB. TermmoBoi a3 dext xumuueckoro nporecca. OCHOBHOE
cTanmapTHoe coctosiHue. CTaHgapTHBIE OJHTAIBIUM OOpa30BaHHWS W CTrOpPAaHHS BEIIECTB.
[Ipumenenue 3akoHa ['ecca A BBIYMCICHUS TEIJIOBBIX 3(PPEKTOB XUMUYECKUX U (HU3HKO-
XUMHUYECKHX TMpoueccoB. CBsi3b TEIUIOBBIX 3(PQPEKTOB MPH MOCTOSIHHOM O00bEeME U IpH
MOCTOSIHHOM JIaBJICHUU. 3aBUCUMOCTb TEIUIOBOTO 3(dekTa peakiuu oT TeMieparypsl. Beiog u
aHanmu3 ypaBHeHuss Kupxroda B muddepennmanbHoit ¢gopme. MHTErpupoBaHue ypaBHEHHUS
Kupxroda.

1.2.  Bropoil 3aK0H TEpMOINHAMUKH.

CaMonpoun3BoJIbHBIE U HECAMOIIPOU3BOJIbHBIE, 00OpaTUMBbIE U HEOOpaTHUMbIE, PABHOBECHbBIE
(KBa3MCTAaTHYECKHE) W HEPaBHOBECHBIC MpOIleCChl. PaboTa paBHOBECHOTO M HEPABHOBECHOTO
nponeccoB. POpMYJIHPOBKA BTOPOTO Hayajga TEPMOJUHAMUKHU. ODHTPONUS KakK KpPUTEPHl
HaIPaBJICHHOCTH CaMOIPOU3BOJIbHBIX MPOIECCOB U PABHOBECUS B M30JIMPOBAHHBIX CHCTEMaXx.
3aBHCHUMOCTb SHTPOIIUH BEIIECTBA OT [TaPaMETPOB COCTOSTHUS (TeMIepaTyphbl, 1aBJICHUs, 00beMa).
Pacuer u3MeHeHMsI SHTPONUU B PA3IMYHBIX MPOLECCAX, CBSI3aHHBIX C U3MEHEHUEM COCTOSHUS
UJCANbHOIO Ta3a, a TAaK)K€ YUCTBIX TBEPABIX WJIM KUIKHUX BeleCTB. VI3MeHeHne SHTponuu B
MpoIecce CMENICHHUS WACaTbHBIX ra30oB. V3MeHeHue SHTpOnuu npu (a30BBIX IEepexojax.
TennoBass Teopema Hepncra, moctynar Ilmanka (TpeTbe Hayalo TEPMOAMHAMUKH).
Craructuueckasi MHTEpIIpETalMs BTOPOro Havaja TEpMOAMHAMHUKH, ypaBHeHHE bonblimana-
[Inanka. Beramcinenne aOCOMIOTHON SHTPONMHMM BellecTBa. Pacdyer WM3MEHEHHS SHTPONHMH B
XUMHUYECKHX PEaKIUsX MMPHU pa3IndHbIX TemrepaTypax. O0bweaunennoe ypaBaenue I u Il 3akoHoB
TepMoAuHaMHUKU. DHeprus ['enbmronbia u sHeprusi ['mb0ca kak KpUTEPUHM HAIpPaBIEHHOCTU
MPOIIECCOB M PABHOBECHUS B 3aKPBITHIX CUCTEMaX. XapakTepucTudeckue QyHKIUUA. 3aBUCUMOCTh
sHepruu [enpMmrosbiia W dSHeprur [mOOca OT mapamMeTpoB COCTOSHUA. TeMIiepaTypHas
3aBUCUMOCTH dHepruu [ nb6ca BemecTBa ¢ yuetom (a3oBbIx mepexoaoB. Po ¢pazoBoro nepexona
(mepBbIi, BTOpOi). YpaBHeHus [ m60ca-I"enbmronbiia. Pacuer nu3meHneHunii cTaHIapTHBIX YHEPTUN
I'u66ca u ['enbMromnpila B XUMUYECKUX PEAKIUSAX MTPU PA3IUIHBIX TEMIIEPATypax.

CucremMbl NEPEMEHHOTO COCTAaBA. XHUMHUYECKHI IOTEHLIMAd KOMIIOHEHTA CHCTEMBI.
3aBUCUMOCTh XMMHUYECKOTO MOTEHI[MANA OT AABJICHUS U TeMIEpaTyphl. Y CJIOBUS PaBHOBECUS U
CaMONPOU3BOJIBHOTO MPOTEKAHUSI MPOLECCA B CUCTEMAX MEPEMEHHOTO COCTaBA.

1.3. XuMuueckoe paBHOBECHE.

MarepuanbHbiii 0aaHC XUMHUYECKOW pEaKIMH, CTEIEeHb NPEBPAIICHUS, XHMHYECKas
NepeMeHHas. YpaBHEHHE M30TEPMbl XHMHYECKOM peakuuu (m3otepmel Bant-I'odda).
XHUMHYECKOE CpPOACTBO. AHAIW3 YpaBHEHUS H30TEPMbI JUIsl ONPENEICHUS HAMPAaBICHUS
CaMONPOU3BOJIBHOTO  TMPOTEKaHUsI ~ XMMHUYECKOW  peakuud OT  JIAaHHOTO  MCXOJIHOTO
(HepaBHOBECHOI0) cocTosiHUS. TepMonMHaMuyeckass KOHCTaHTa XMMHUYECKOTO PaBHOBECHS U
IMIUPUUYECKUE KOHCTAHTHI Xumuueckoro paBHoBecus (Ky, K¢, Ky, Kp), ypaBHeHHs UX CBSI3U AJis
peaKIuu B UeanbHOM ra30Boil cMecH. KOHCTaHThI paBHOBECUS 111 TOMOT€HHBIX U T€TEPOT€HHBIX
peakuuid, WIeaNbHBIX W HEHJCATBHBIX PEAKIMOHHBIX cHUcTeM (Ha mpumepax). CmerieHue
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XUMHUYECKOTO paBHOBECHS NMpU W3MeHeHuH obmiero aasneHus (T = const) u npu nqo6aBieHnH B
cucremy uHeptHoro rasa (T = const, P = const).

BnusiHue Temmneparypbl Ha KOHCTAaHTY XMMHUYECKOTO paBHOBECHS, ypaBHEHUs U300aphl U
M30XOpbl XUMUYECKON peakuuu. BeiBoJ, aHamu3 U MHTErpUPOBAHUE HA3BAaHHBIX YpaBHEHUN HA
npuMepe ypaBHeHHUs u300apbl. PacdyeT cpeHero u HCTUHHOTO TEIIOBOro 3P heKTa XUMHUIECKIX
peakuuii U3 3aBUCUMOCTH TEPMOJMHAMHYECKON KOHCTAHThI pABHOBECUS OT TeMIeparypsl. Pacuer
KOHCTaHT PaBHOBECHSI XUMHUYECKHX PEAKIHMI U3 CTaHJApTHBIX TEPMOAMHAMUYECKUX (PYHKIMN
BEILECTB. BhIunciieHre KOHCTAaHT PAaBHOBECHSI XUMUYECKUX PEAKIIHMI MO CIIPAaBOYHBIM JAHHBIM O
KOHCTaHTaX paBHOBECUS PeaKIMii 00pa30BaHusl COETUHEHUH U3 MPOCTHIX BEUIECTB.

Pasnea 2. ®a3oBbie paBHOBeCHS B OJHOKOMIIOHEHTHBIX CHCTEMax

2.1. d®azoBbie mepexoasl W (a3oBas aAMarpaMMa COCTOSIHHSI JJISI OJHOKOMIIOHCHTHBIX
CHUCTEM.

daza, KOMIIOHEHT, 4YHUCIO cTrerneHe cBobOoxawl. IlpaBuno ¢a3z ['mb6ca. [lpumenenue
npaBuia (a3 ['mG6ca ans ananmmza (a3oBBHIX PABHOBECHH B OJHOKOMIIOHEHTHBIX CHCTEMax.
Jlnarpamma cOCTOSHUSI OJHOKOMITIOHEHTHOH CHUCTEMBbI, €€ (a3oBble MOJs, JUHUU U TPONHBIE
TOYKH, BBIPAXKAIOIINE COOTBETCTBEHHO OJHOGAa3zHOe, AByX(a3zHoe U Tpex(da3zHOe PaBHOBECHS.
Hacpimennsiii nmap, TeMneparypHasi 3aBUCUMOCTb JIaBJIEHUS! HAchIIIEHHOTo napa. Kpurnueckas
TOYKA, KPUTUYECKOE COCTOSIHUE BEILECTBA, €ro O0COOEHHOCTH. BBIBOA M aHaIW3 ypaBHEHHS
Knaneiipona. 3aBucuMOCTh TeMIiepaTyphl IUIaBJIEHUSI OT BHEILIHETO JaBJIEHUS, UHTErPUPOBAaHUE
ypaBHeHus KraneipoHa ais paBHOBECHS TBEPIOE TEJIO - KUAKOCTb. PaBHOBecus C ra3oBOi
da3zoii, ypaBaenue Knaneipona-Knay3uyca, BBIBOJ 1 HHTETPUPOBAHKE YPABHEHUS JJIsSI OTIMCAHUS
JUHANA HCIIApEeHUsT M CyONMMAalMM, MCIONb3yeMble aonyuieHus. OnpeneneHue KOOpIUHAT
TPONHON TOYKH.

2.2. OnpeneneHue TepMoIMHAMUUYECKUX (PYHKIMHI mporecca (pa3oBoro nepexoaa

[Ipumenenne  ypaBHenus  Kianeilipona-Knaysuyca s pacyeta  M3MEHEHHS
TEPMOJMHAMHYECKUX (QYHKUUNA 1pH (a30BBIX NPEBpalCHUAX. B3auMOCBI3b SHTAIBIUMA
TIJIABJICHUS, UCITAPEHUS U BOBTOHKU B TPOMHOW TOYKE. DMIMPHUYECKOE MTpaBmwiio TpyToHa.

Pasnea 3. TepmoanHamMuyeckasi TeOpusi pacTBOPOB

3.1. OcHOBBI TEpPMOIMHAMUKHU PacTBOPOB. [lapiinianbHbIie MOTBHBIE BETUUUHBI

Knaccudukanuu pactBopos. [lapuuanbHble MONSpHBbIE BeNUYUHBL. YpaBHeHusa [ub06ca-
iorema (BbIBOA U aHaiu3). MeTozsl onpeneneHus NapluuaibHbIX MOJISPHBIX BEIUMYHUH (METOJ
KacaTeNbHBIX M METOJ OTpe3KoB). OTHOCUTENbHBIE NapLUUAIbHBIE MOJSPHBIE BEJIUYUHBI
(mapumanbHBIe MOJIIpHBIE GYHKIIUK cMetIeHus ). TepMoanHaMudeckue GyHKIIMA CMETIICHHUS.

3.2. TepMoauHaAMHUYECKOE ONHUCAHUE UI€ATbHBIX U HEUJIEAIBHBIX PACTBOPOB.

WNneanpubie  (COBepIIeHHBIE) pacTBOPBL. XUMHUYECKHW IMOTEHIMAT KOMITOHEHTa
UealbHOTO pacTBopa. TepmMoauHaMudeckue (pyHKLIUU CMEIICHUS I MICaTbHBIX PacTBOPOB.
PaBHOBecue '"waeanbHBIN pacTBOp-map", 3akoH Payns, rpaduyeckas WHTEpHpeTanusi 3aKOHA
Paynsa. IlpenmenbHo pa30aBieHHBIE pacTBOPHI, 3akoH ['eHpu. VYpaBHEHHE XHUMHYECKOTO
MOTEeHLIMana JUIsli pacTBOPUTENS M pacTBOPEHHOro BemlecTBa. HewpeanbHble (peajbHBIC)
PacTBOPBI, MOJOXKUTEIbHBIE U OTPULIATENIbHBIE OTKIIOHEHHUS OT UACaIbHOCTH (0T 3aKoHa Payis).
CraHgapTHbIE COCTOSIHUSI KOMIIOHEHTOB pacTBopa. CUMMETpUYHAas U HECUMMETPUYHAsI CUCTEMBI
cpaBHeHMs. PacdeT akTMBHOCTEH M palMOHAIBHBIX KO3()(PUIIMEHTOB aKTUBHOCTH KOMIOHEHTOB
pactBopa. TepMmoauHamuuyeckue (QYHKIMH CMELIEHUS Uil HEUACaJbHBIX PacTBOPOB.
3aBUCHMOCTh AKTUBHOCTH W KOd((UIIMEHTAa aKTUBHOCTH KOMIIOHEHTa OT TEMIIepaTrypsl M
JTaBJICHHUSL.

3.3. KonnuratuBHbIE CBOHCTBA pa30aBlIeHHBIX PACTBOPOB HEJIETYUYHX BEIIECTB B JIETyUeM
pacTBopuTele

KonnuraTuBHble CBOMCTBa pa30aBIEHHBIX PAaCcTBOPOB HEJETYYHMX BELIECTB B JIETYYHX
pacTBopuTENAX (MOHMKEHHE NABJICHMS HACBHIIIEHHOTO Mapa pacTBOPUTENS Hal PacTBOPOM IO
CPaBHEHUIO C YUCTHIM PACTBOPUTEIIEM, MTOBBIIICHUE TEMIIEPATyPhl Hauaja KUMIEHUS U IIOHUKEHUE
TEMIEPATypPbl Hayasa OTBEpACBaHUS pacTBOpOB, OCMOTHYECKOE JTaBJICHUE).
D0yTMOCKONMYECKas M KPUOCKOIMMYECKash KOHCTAHThI pacTBOpUTENsA. BbIBoa ypaBHEHHS,
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CBS3BIBAIOLLEIO [MOHMKEHUE TEMIIEpaTypbl Hadajaa OTBEPAEBAaHUs C KOHILIEHTpALUEHW pacTBOpA.
OcmMmoc, ocMOTHYECKOE JaBJieHHE, 00paTHBI ocMoc. Vcnoib30BaHNEe KOJUTMTaTUBHBIX CBOWCTB
JUISL ONPENENIEHUS] MOJIIPHOM MAacChl, CTENEHHW JUCCOIMAlMU WIM CTENEeHH aCCOLUalNU
pacTBOPEHHOT'O BEIIECTBA.

Paspnen 4. ®a3oBble paBHOBECHS] B MHOTOKOMIIOHEHTHBIX CHCTEMAaX

4.1. PaBHOBeCHE «GKUKUN pACTBOP - HACBILLIEHHBIN I1ap» B IByXKOMIIOHEHTHBIX CUCTEMAX.

JlnarpaMMbl  «IaBIEHUE-COCTAB», «TEMIIEpaTypa-cocTaB», «COCTaB Mapa-CoCTaB
KUAKOCTU» JUIsl WJCANbHBIX M HEWJCalbHBIX pacTBOpoB. [IpumeHeHue mpaBmwina ¢asz K
WCCieIoBaHMI0 aAuarpamMM. 3akoHbl [ m60ca-KoHnoBanoBa. A3eoTpomnus, TEPMOIUHAMUYECKOE
ycioBHe ToUku azeotpomna. [IpaBuiio peryara. ®u3nNKO-XUMHUYECKUE OCHOBBI PA3EICHUS XKUIAKUX
cMeceil MeTo1aMU MEePETOHKU U peKTU(UKAIIIH.

4.2. PaBHOBECHE «KUIKOCTb-TBEPA0E» B JBYXKOMIIOHEHTHBIX CUCTEMAX.

Tepmuueckuil aHanu3, KpHUBBIE OXJIAXKICHHUS, IMOCTPOCHHE IHArpaMMBbl IUIABKOCTU IO
KpUBBIM oxJIaxaeHuss. CHCTeMbl € OrpaHWYEHHONW M HEOrpaHWYEHHOM pPacTBOPUMOCTHIO
KOMIIOHEHTOB B TBEepJAOM cocTosHUU. M3oMopdu3m. Tumsl TBEpABIX pacTBOPOB. Jluarpammbl
TUTABKOCTH HW30MOP(GHO KPUCTALTU3YIONIMXCS BEIIeCTB. JnarpaMMbl MJIaBKOCTH CHCTEM C
OTPAaHUYEHHON PacTBOPUMOCTBIO B TBEPAOM COCTOSHHHM. DBTEKTHUYECKOE M IMEPUTEKTHUYECKOE
paBHOBecusi. OmpeneneHue cocTaBa 3BTEKTUYECKOW KUIAKOCTH MOCTPOCHHEM TPEYrojbHUKA
Tammana. [Ipumenenue npasuna ¢a3 ['n66ca k uccnenoBanuio (Ha3oBbIX PAaBHOBECHH.

Paspnen 5. PacTBOpBI 2JIEKTPOIUTOB

5.1 PacTBOpBI 3JIEKTPOJIUTOB B CTATUUECKUX YCIOBUSIX

TepMoauHaMUUECKOE OINMUCAHHWE CBOMCTB PACTBOPOB 3JEKTPOJMTOB. AKTHUBHOCTH U
KO3 PUITMEHTHI aKTUBHOCTH AJICKTPOJIMTA K HOHOB B PACTBOPE, CpETHUE HOHHBIC KOA(DPHUITEHTHI
akTUBHOCTH. CBsI3b AaKTUBHOCTU DBJEKTPOJIUTA CO CpPEAHEH HWOHHOM AaKTUBHOCTBIO U
KOHIIEHTpauue snektponuta. HMonHas cuia pactBopa. [IpaBuiio moHHON cuiibl. OCHOBHBIE
MOJIOKEHUS SJIEKTPOCTATHUECKON TEOPHH CUIIBHBIX 31eKTpoauTOB Jlebas-Xokkens. [Ipenenbupiii
3akoH JleOasi-XroKKems, BTOPOe W TPEThe MPHUOIMKEHUS TEOPHH, TpaduuecKkoe MpecTaBIeHNe
ATUX 3aBUCHUMOCTEMN.

5.2 PacTBOpBI 37IEKTPOJIUTOB B AMHAMHYECKUX YCIOBUAX

IIpoBonHuku snnekrpudeckoro Toka I u II pona, MOHHAs U 2IE€KTpOHHAS TPOBOJUMOCTD.
VienbHas, MOJSpHAs M SKBUBAJIEHTHAs JJIEKTPUYECKHE IMPOBOJMMOCTH, B3aHMMOCBSI3b MEKIY
HUMU. 3aBUCUMOCTD YAEIbHON U MOJISIPHOM 2JIEKTPUYECKON MPOBOAUMOCTEN OT KOHLIEHTPALHUH,
TeMIepaTypbl U TpUposl pacTBoputensi. CKOpOCTh U MOJABMKHOCTH (20COIIOTHAs CKOPOCTh
JBU)KEHUS) MOHOB. 3aKOH HE3aBUCHUMOIO JBHKEHUS MOHOB (3akoH Komnbpayma). IIpenensbHbie
MOJISIPHBIE 3JIEKTPONPOBOJAHOCTH HOHOB. OcTaeTHBI MeXaHU3M IepeHoca 3JEKTPUYECcTBa
MOHAMU TUJIPOKCOHMS U TUApoKcuia. Yucna nepeHoca HOHOB. DIEKTPOIPOBOJHOCTh PACTBOPOB
CHJIbHBIX 3JIEKTPOJIMTOB, ypaBHEHUE KOpHS KBajapaTHoro (ypaBHeHnue Konbpayma). [Ipumenenue
TEOPUU CHUIBHBIX JJIEKTPOJIUTOB ISl OOBSCHEHUS AIEKTPOPOPETUIECKOTO M PENaKCallnOHHOTO
3¢ (})eKTOB CHMKEHMS AJIEKTPONPOBOJHOCTU. BiusHHE Moyied BBICOKON HANpPSKEHHOCTH U
BBICOKOU 4aCTOTHI IEPEMEHHOI0 TOKA Ha 3JIEKTPONPOBOAHOCTh PACTBOPOB. METOAMKY U3MEPEHUS
3JeKTpOonpoBOAHOCTH.  KoHAyKTOMETpHYECKOE  ONpelNeleHUuEe CTENEeHH W KOHCTaHTHI
JTUCCOLMAIIMN CITA0BIX JJIEKTPOJIMTOB, TEIUIOTHI, JHTpormmu u dSHeprun [mbOca mporecca
JUCCOLMALMU, PACTBOPUMOCTH MaJOPACTBOPUMBIX COCIMHEHMII.

Pazpnen 6. DieKkTpoxumMmnyecKue cucTeMbl (1erm)

6.1 DJ1C 1 351€KTpOIHbIEC TOTECHIUAIIBI

DNEKTPOXUMHUYECKHE CHCTEMBI (11enH). BO3HHKHOBEHHE CKauka MOTEHIIMANa Ha TPaHUIIe
pazaena mpoBoaHukoB I m Il poma. /IBOWHOWM 3EKTPUUYECKUN CIIOH. DJIEKTPOXUMUYECKUN
MOTEHIIMAN, TallbBaHU-TIoTeHIIMan. OOpaTUMBbIe ANIEKTPOJIBI U OOPATUMBIE AIEKTPOXUMHUYECKUE
nenu  (PJIEMEHTHI). ODIJIEKTPOJBIIKYILAs CHJIAa TalbBaHUYECKOTO D3JIEMEHTa, YCJIOBHBIN
AJIEKTPOIHBIN MOTEHIHAN (MTOTSHIHAN B BOIOpoaHOH mmikaine). CBsa3p DJ]C rabBaHMUECKOi 1enu
C DOJEKTpOoAHbIMM TmoTeHnuanamu. [IpaBuno 3HakoB OJIC M 3IEKTPOIHBIX MMOTEHIMAIOB.
TepmoauHaMuueckas TeOpUs raJlbBaHUYECKUX sIBICHUN. BpIBox 1 ananu3 ypasHeHus HepHcra,
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BBIpAKAIOMIETr0 3aBUCUMOCTh DJ[C raapBaHMYECKOr0O 3JE€MEHTa OT aKTMBHOCTEW KOMIIOHEHTOB
AJIEKTPOIHON peakiuu. YpaBHeHue [ubOca-I'enbmronbua Uisi AJIEKTPOXUMHUYECKUX CHCTEM.
3aBucuMocTh JJIC rabBaHUYECKOTO JIEMEHTa OT TemmepaTypsl. Kiaccudukanms 31eKTpo1oB:
AJIEKTPOJIBI IEPBOTO U BTOPOI'O POAA, Fa30BbI€, OKUCIUTEIbHO-BOCCTAHOBUTENILHBIE. Y PaBHEHHE
HepHcTa 11 noTeHnmana 3JeKTpoA0B BCEX BUIOB.

6.2. 'anbBaHNYECKUE IIEMEHTBI

Tunsl rabBaHUYECKUX AJIEMEHTOB: XUMUYECKHE, KOHIIEHTPALMOHHbBIE, C IEPEHOCOM, 0e3
nepenoca. Jud@y3noHHbI TOTEHIIAN, MEXaHH3M BO3HUKHOBEHUS M METOMBl €0 YCTPaHEHUs
(cBemeHMsT K MUHUMaIbHOW BenuuuHe). Metonuka wusMmepenuss OJIC w0 3JIEKTPOIHBIX
NOTEHLINAJIOB. [IpuMeHeHre TOTEHLMOMETPUU [UISl ONpENeNieHUs TEePMOJAMHAMUYECKUX
XapaKTEPUCTUK XUMHUYECKHUX PpPEAKUUH, MNPOTEKAOIMIMX B TaJbBAHUYECKOM I€NU, KOHCTAHT
XUMHUYECKOTO PaBHOBECHS, aKTUBHOCTEH M KOI(PPUIIMEHTOB aKTHBHOCTH JJIEKTPOJUTOB, pH
pacTBOpPOB, MPOU3BEACHUS PACTBOPUMOCTH MaJOPACTBOPUMBIX COEAUHEHUH. XHWMHYECKUE
HMCTOYHHUKHU TOKA.

Pazgen 7. XumMnuyeckasi KHHETHKA

7.1. ®opManbHasi KHHETHKA

TepMmonnHaMuyeckass BO3MOXHOCTh MpoIlecca U €ro MNpakTHueckas (KHHeTHYecKas)
OCYIIECTBUMOCTE. [IpenMeT u 3aaun XuMU4ecKo KuHEeTUKU. OCHOBHBIC MOHATHS (HOpMaTbHON
KMHETUKHU: CKOPOCTh XMUMHUYECKON pEaKIMH, MOJIEKYJISPHOCTh, YAaCTHBIH W OOUIMI MOPSIOK.
OCHOBHOH MOCTYyJaT XUMHUYECKOW KHHETHKH, KUHETHMYECKOE YpPAaBHEHUE CKOPOCTH PEaKLHH.
KoHcTaHTa CKOpOCTM XMMHUYECKOW pEeaKIuu, Pa3MEPHOCTh KOHCTAHTBI CKOPOCTH. MeToibl
OIIpEeENIEHUsI CKOPOCTEN XMMHUECKUX peakiuid. [IpocTeie (35eMeHTapHbIE) U CII0KHBIE PEAKLIUH.
Kuneruka npocteix U (opMaibHO MPOCTHIX OJHOCTOPOHHUX TOMOTEHHBIX peakuuid. Peakuuu
NEepBOro, BTOPOrO0 M Tperbero mnopsaakoB. JuddepenumanbHas u uHTErpanbHas (HOpMbI
KMHETUYECKUX YpaBHEHUM, KMHETHYECKUE KpHBbIE. JIMHEMHOE NpeICTaBIEHNEe KUHETHUYECKHX
KPUBBIX JI pEeakUuid pa3audyHbIX MOpsakoB. Bpems mnomynpeBpamieHusi. Peakium HyJIeBOro
nopsaka. Meron wu30bITKa (M3omsuuu) OcTBasiblla ONpPENENCHUS YaCTHBIX MOPSAKOB IO
COOTBETCTBYIOLIEMY peareHty. [uddepeHnmanbabple U WHTETPajIbHBIE METOJbI ONpEAeICHUs
NopsIIKa peakuuu. Paznnune KOHIEHTPAaUMOHHOTO U BPEMEHHOT0 NOPSAAKOB. CII0KHBIE PEaKIIMH.
[IpuHIMT HE3aBUCUMOTO MPOTEKaHHS JJIEMEHTapHBIX peakiuil. OOpaTuMble U TapauieIbHbIC
peakuuu nepBoro nopsaaka. JuddepeHimanbupie ypaBHEHUS, OMHUCHIBAIONINE CKOPOCTH STHUX
peakiuii, ux uHTerpupoBanue. Kunernueckue KpuBble sl KAKJOTO U3 Pearupyronmx BEHIeCTB.
[TocnenoBarensHbie peakiuu 1-ro mopsaka. Cucrema guddepeHIMaTbHBIX YPaBHCHHH,
OMUCHIBAIOLIMX KWHETUKY I[IOCJIENOBAaTEeNbHbIX peakuuil. KuneTtmueckue ypaBHEHUsS U
KMHETUYECKUE KpPUBBIEC ISl BCEX YYaCTHUKOB peakIUU. Bpems NOCTHKEHHMS MaKCHUMaJbHOU
KOHIIGHTpPAllUd TPOMEXKYTOYHOTO BEHIECTBA. 3aBUCUMOCTh MAKCHUMAaJbHON KOHILIEHTpALUU
IIPOMEKYTOUYHOI'O BEIIECTBA OT COOTHOUIEHUS KOHCTAHT CKOPOCTEW OTHENbHBIX CTaauid
IIOCJIEIOBATEIbHOM peakuuy. [[puHIMI IMMUTUPYIOIIEN CTa N I10CIEA0BATEIBHON XUMAYECKON
peakuun. CralMoOHapHBIM PEXKUM MPOTEKAHUS TOCIEAOBATEIbHBIX peakiuid. Merton
KBa3UCTAIIMOHAPHBIX KOHIIEHTPALIUi, 00JIaCTh MpUMEHeHUs. BiinsiHre TemMmepaTypsl Ha CKOPOCTh
XUMUYECKOW peakiuu, npuombkeHHoe mnpaswio Bant-I'odhda. YpaBHenue Appenuyca B
muddepeHMaIbHOl W uHTerpanbHOW  Qopme. DddexkTuBHAs SHEPrusi aKTUBAUH U
MPEA3KCIOHEHIMATBHBIN MHOKHUTEIb, METObI MX OIPEAEIICHUS U3 SKCIIEPUMEHTAIbHBIX TAHHBIX.

7.2. Teopun XMMUYECKON KUHETUKHU

Teopus aktuBHbIX (OmHapHBIX) coymapeHuid (TAC). CkopocTh peakiuyd Kak YHCIIO
CTOJKHOBEHUH aKTUBHBIX MOJIEKY] B €IMHUILY BpeMeHU. KOoHCTaHTa CKOPOCTH OMMOJIEKYISIPHON
peakiuu. OU3NYECKUI CMBICT MPEIIKCIOHEHIIMAIIBHOIO MHOYKUTENS W DHEPrUHM AKTUBALUU B
pamMKax TEOpHH aKTUBHBIX coyaapeHuid. Crepudeckuii pakTop, HEOOXOAMMOCTh €r0 BBEICHUS B
KMHETUYECKOE YpaBHEHHUE peaklnu. JJOCTOMHCTBA M HEOCTATKN TEOPHUH AKTUBHBIX COYAApECHUM.
MexaHu3M MOHOMOJEKYJISIpHBIX Tra30BbIX peakuuii B pamkax TAC, cxema Jlungemana.
HcronkoBaHne NpPUYMH U3MEHEHMS IMOPSJAKAa MOHOMOJIEKYJIIPHOM pEakUWM IPU HW3MEHEHUU
JIABJICHUSI.
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Teopust mepexomnoro cocrosinus (aktuBupoBaHHoro kKomruiekca) (TIIC wmm TAK).
OcHoBuble nonokeHus TIIC, kuHeTnueckas cxema peakuuu. [ToBepxXHOCTh NMOTEHLMAIBHOU
SHEPIruM, KOOpAMHATA PEaKIMH, IMyTh PeakUWd. AKTUBUPOBAHHBIM KOMIUIEKC M €r0 CBOWCTBA,
UCTUHHAsA SHeprus akTuBauuu. CKOPOCTh pEaKIUu — CKOPOCTh pacnaja aKTUBUPOBAHHOTO
KOMILJIEKCa (cxkopocTh ero MIPOXOXKACHHS yepe3 MOTEHITHATBHBIN Oapbep).
KBasurepmonunamudeckas ¢opma ypaBHeHuss TIIC, sHTanpmusi W SHTPONHUS AaKTHBAIUH,
TPAaHCMUCCHUOHHBIN  KO3pdummeHT. CBs3b JHTWIBNUM  aKTUBAMK ¢ A(OPEKTUBHOU
(9KCTIEpUMEHTANILHO ) SHEPTUEH aKTUBAIUH.

7.3. ®OTOXMMUYECKHUE U LIETTHBIE PEAKIINU

@DOTOXUMUYECKUE DPEAKINH, MEePBUYHBIE U BTOPUYHBIE (OTOXHMMHUYECKHUE IPOIECCHI.
®doromuccormarus u  poronmu3. Dortoduznueckue (Ae3aKTUBAMOHHBIC) TIPOILECCH TPHU
NOTJIOIEHUH H3Ny4yeHHs. 3akoHbl (ortoxumuu: ['porryca-lpenepa u Diinmreiina-llItapka.
KBanrtoBblii Bbixon. KuHernka mpoiieccoB, MPOUCXOAAIIUX C ydacTHEM (POTOBO30YHIECHHBIX
monekyn. Cencubunuzaropsl, CeHCHOUTU3UPOBaHHbBIE (OTOXUMHUECKHE peakiuuu. OCHOBHBIC
paznuuus peakuuil ¢ GOTOXMMHYECKUM W TEPMUYECKUM HHULKUpOBaHHEM. DoToXuMHUUecKue
nporieccsl B atMochepe, poTocuHTe3.

[lennbie peakuuu. I[lpuMepbl peaknuii, MTPOTEKAOIMX MO IEMHOMY MEXaHU3MY.
Oco0eHHOCTH W OCHOBHBIC CTaIUM IEMHBIX peakiui. MexaHu3Mbl 3apOKIeHUS, Pa3BUTUS U
oOpbiBa 1erneld. JIMHEWHBII W KBaJApaTUYHBIM OOpBIB Ilemed. 3BEHO IeNu, JJIMHA IICTIH.
HepasBeTBieHHble U pa3BETBICHHBIC LIETIHbIE peakiuu. KuHeTHka Hepa3BETBICHHBIX LIETTHBIX
peakmuii. CTaguu pa3BETBICHHON EMTHONW peakiuu. BeposTHOCTh 0OphIBa M pa3BETBICHUS IIETTH.
PasButre pa3BETBIEHHBIX LEMHBIX PEAaKLMW BO BPEMEHH, CTAlMOHAPHBIA M HECTALMOHAPHBIN
pexuMbl TedeHHsl peakuuu. [IpenenbHble sBICHHS B PAa3BETBICHHBIX peakuusax. HuwxHuil u
BEPXHUU TIPe/IeNbl BOCIUIAMEHEHHS (B3phIBA) LETTHOM peaknuu. [1o1yocTpoB BoCcIIIaMEeHEHUS.

Pazgen 8. Katanus

I'oMoreHHbIi U rereporeHHbld KaTanus. ABTokaTanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KAaTATUTUYECKUX peakuui. BiusHue katanu3aropa Ha TEPMOAMHAMUYECKHE M KUHETUYECKHE
XapaKTEPUCTUKH  XUMUYECKUX  peakuuid.  CeneKTMBHOCTh  JCUCTBUSL  Karaiu3aTopa.
Karanmutrueckass akTUBHOCTh, yJElbHAs KaTaIUTHYECKas aKTUBHOCTb. |'OMOTEHHBIM KaTaus.
CIuTHBI U pa3AelibHbIA MEXaHU3Mbl KaTATUTUYECKUX PEAKIUN, YHEPreTUUYECKUE TUarpaMMbl
B3aMMOJICHCTBUS PEareHTOB ¢ KaramuzatopoMm. OOmuii u cnenuduueckuii KHCJI0THO-OCHOBHBIN
karanu3. O¢QdeKTHBHAS KOHCTAaHTa CKOPOCTH pEaKIHH, KaTAIM3UPYyeMOW BEIIECTBAMH C
KHCIIOTHO-OCHOBHBIMU ~ CBOMCTBaMM. KaranuThyeckue KOHCTaHThl CKOPOCTHM  PEaKIMH.
I'ereporennslii katanus3. CKOpOCTb TeTepOreHHO-KaTaAIUTUYECKON peakuu. TUIbI reTepOreHHbIX
KaTaJn3aToOpOB. 3aKOH JEHCTBYIOIIMX TOBEpXHOCTEH. Posb anacopOmum B TETEPOTCHHOM
nporecce. KnHeTHKa reTeporeHHO-KaTaTuTHIECKUX PEeaKkiuii, He JIUMUTUPYEMBIX Tuddy3ueii.
OTtpaBiieHHE KaTaIN3aTOPOB.

4. O0beM y4eOHOH JUCHHUIIIMHBI

Beero Cemectp
. 5 6
Bun yuebHoit paboTbl N N N
3E Kan. | o Kan. | L Ka/l.
q. q. q.

OO01mast TpyA0€MKOCTh JUCIIUTIITNHBI 14 504 7 252 7 252
KonTakTHas padora — ayinTopHbIE 534 192 2,67 96 2,67 96
3aHATHSA:

Jlexuumn 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ausatus (113) 1,78 64 0,89 32 0,89 32
JlaGopatopusbie padotsl (JIP) 1,78 64 0,89 32 0,89 32
CamocTosiTesibHas padoTa 6,66 204 3,33 120 3,33 120
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[Monroroska k 1abopaTOpHBIM paboTam 102 60 60

KOHTaKTHaH CaMOCTOATCIIbHAaA aGOTa - - -
P 333 333

102 60 60

CaMocTosATEIbHOE N3YUEHHE Pa3AEIOB
JUCLATUIMHBI

Buabl koHTpOJIA:
JK3aMeH 2 72 1 36 1 36

KonraktHas pabota — mpomexkyTouHas

0,8 0,4 0,4
aTTecTalysl 2 ’ 1 ’ 1 ’
[ToaroroBka Kk sK3aMeHy 71,2 35,6 35,6
Bua uToroBoro KOHTpoOJIA: IK3aMeH IK3aMeH

C
Bcero EMECTP
. 5 6
Bun yuebHo# paboThl A A A
3E CTp. 3E CTp. 3E CTp.

9. 9. 9.
OO6mast TpyA0€MKOCTh TUCITUTUTHHBI 14 351 7 189 7 162
KonTakTHas padora — ayinTopHbIE 534 144 2,67 7 2,67 7
3aHSATHS:

Jlexuum 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3ausatus (113) 1,78 48 0,89 24 0,89 24
JlaGopaTtopusie padoTs (JIP) 1,78 48 0,89 24 0,89 24
CamocTosiTesibHasA padoTa 153 3,33 90 3,33 90
[Monroroska k 1abopaTOpHBIM paboTam 76,5 45 45
KonTakTHas camocrositensHas paboTa 6,66 - 133 - 133 -
CamocTosiTeTbHOE N3YUCHHUE Pa3/IeiiOB 76.5 45 45
JTUACITUTIIAHBI

Buabl koHTpOJIA:
JK3aMeH 2 54 1 27 1 27
KonraktHas pabota — mpomexkyTouHas

0,6 0,3 0,3
aTTecTalus 2 ’ 1 ’ 1 ’
[ToaroroBka K sK3aMeHYy 53,4 26,7 26,7
Bua uToroBoro KOHTpoOJIA: IK3aMeH IK3aMeH

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«Koanonanas xumus»

1 Heap aucuumnjiuHbl — MpuoOpeTeHrne O0ydYaroIMUMHUCS 0a30BBIX 3HAHWK B 00JIACTH
TEPMOJMHAMHKY MTOBEPXHOCTHBIX SIBIICHUH U CBOMCTB JUCTIEPCHBIX CHCTEM M MOJIYYCHUE YMEHUN
B YaCTU WCIOJIb30BAaHUS 3TUX 3HAHWUW TMPU WCCICIOBAHWU, MPOEKTHUPOBAHWU M CO3JaHUU
PEATBbHBIX CUCTEM, SBIISIOIIUXCS B OONBIIMHCTBE CIIy9aeB TUCTICPCHBIMH.

2 B pe3yabTaTe H3ydyeHHus JUCUMILIMHBI 00y4AIOIIMACH 10JI7KEH:

Obnadamye cleayOMMA KOMIIETEHIIMAMU U UHIMKATOPAaMH UX JTOCTHUKECHUS:

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

Buame:

- MPU3HAKHA 0OBEKTOB KOJUIOUIHOM XUMUHU U UX KIaCCHU(PHUKAITHUIO.
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- OCHOBHBIE TIOHSATHUS W COOTHOIICHHS TEPMOJWHAMHMKUA TOBEPXHOCTHBIX SIBICHUI
(TepMOIMHAMHKA TIOBEPXHOCTHOTO CIJIOS; aAre3usi, CMAauMBaHUE M PACTEKaHUE HKHUIKOCTEH;
JTUCIIEPCHOCTh U TEPMOAMHAMHMYECKHE CBOMCTBA TeJ; aJcOpOIMs Ta30B U MapoB, afcopOIus u3
pacTBOpOB).

- OCHOBHBIE TEOpUHU (HU3UICCKOH aIcOpOIIHH.

- OCHOBHBIE NPEJCTABJICHHUS O CTPOCHHMU JBOMHOIO 3JIEKTPUYECKOTO CIJIOS; MPUPOLY
3JIEKTPOKUHETUYECKOIO MOTEHIIMAa; OCHOBHBIE AIEKTPOKUHETUYECKNE SBIICHHUSL

- ycloBHsS TNpUMEHMMOCTH 3akoHa CTokca; 3akoH OiHIITeHa — CMOJIYyXOBCKOTO,
TUIICOMETpHYECKOoe ypaBHeHue Jlamnaca.

- IpPUPOAY CEAMMEHTALMOHHOW M arperaTMBHOM yCTOWYMBOCTH; OCHOBHBIE CBOMCTBA
pactBopoB [IAB kak nuoguIBHBIX CUCTEM; OCHOBHBIC MOoKeHus Teopun JJIDPO; mpuanas 1
0CcO0EHHOCTH OBICTPON M MEIJICHHOM KOaryJysiiiy, KOHIIEHTPAMOHHOW W HEHTpaln3almoHHON
KOaryJisilH.

- TUIIBl CTPYKTYp, BO3HUKAIOIIME B JUCIEPCHBIX CUCTEMAX, NMPUYMHBI U YCIOBUS HX
00pa3oBaHus; KJIaCCU(PHUKAIUIO JUCTIEPCHBIX CUCTEM IO UX PEOJIOTUYECKUM CBOMCTBAM.

Ymemy:

- pacCcUuTHIBaTh NapaMeTPbl, KOTOPBIMU XapaKTEPU3YIOT JUCHIEPCHOCTb.

- NPOBOJUTH PACUEThl C HCIOJB30BAHMEM OCHOBHBIX COOTHOLIEHMH TEPMOJUHAMHUKU
MTOBEPXHOCTHBIX SIBJICHUM.

- paccUnThIBaTh OCHOBHBIE XapaKTEPUCTUKU ITIOPUCTOM CTPYKTYPBI.

- paccuMTHIBaTh BEIUYHMHY DJICKTPOKMHETHMYECKOTO IOTEHIManda MO0 JaHHBIM
3IIEKTPOOCMOca U 31eKTpodopesa.

- paccuMThIBaTh MHTETpabHYIO U AU depeHlInaIbHyl0 KPUBbIE paclpeaeeHus] YacTULl
110 pa3MepamL.

- PAcCUMTHIBATh M AHAIU3MPOBATH MOTECHLIHAIBHBIE KPUBBIE IMAPHOIO B3aUMOJCHCTBHS
YaCTHIL.

- pacCUUTHIBaTh U U3MEPATH BSI3KOCTh TUCIIEPCHBIX CUCTEM.

Braoemy:

- IPEJCTABIECHUSAMH O PO MIOBEPXHOCTHBIX SIBJIEHUN U JUCIEPCHBIX CUCTEM B TEXHUKE U
IPUpOJIE.

- METOJaMU U3MEPEHMS IOBEPXHOCTHOIO HATSKEHUS, KPA€BOT'O yTJa.

- 3HAHUSAMH O METO/IaX U3MEPEHUs aICOPOLIUU U YAETbHOMN MOBEPXHOCTH.

- 3HAaHUSIMH 00 YCJIOBUSAX MPUMEHUMOCTH ypaBHeHUs [ enbpMrosbiia — CMOITyXOBCKOTO;

- METO/IaMU OIPEAENIEHUS IEKTPOKMHETUUECKOI O IIOTEHIMAA.

- METOJIOM CEIMMEHTAIMOHHOTO aHAJIN3a.

- METOJIaMH OTIPEJIeIeHUS] KPUTUUECKOI KOHIIEHTPAIlMK MHUIIEIUI000pa30BaHMS;

- METOJaMU UCCIEA0BaHUS KUHETUKN KOAryJIALINH.

- METO/IaMU U3MEPEHUS U aHAIN3a KPUBBIX TEUEHUSI.

3 Kpartkoe coaep:xanue JUCUMILITHHbI

Pazpnen 1. [lpeamet u npu3Haku 00beKTOB KOJJIOUIHON XMMUH

KonnonnHasgs xumMus - Hayka O MOBEPXHOCTHBIX SIBIICHUSIX U JUCIEPCHBIX CHUCTEMAax.
OCHOBHBIE TOBEPXHOCTHBIC SIBICHHS: AATe3Usi M CMAayMBaHHE, KaWUIAPHOCTH, aJCOPOIHS,
3JIEKTPUYECKHUE SBJIICHUS HA IOBEPXHOCTSX U JP.

OcCHOBHbIE TIpU3HAKU JAMCIEPCHBIX CHCTEM - TE€TEPOr€HHOCTh U JAMCIEPCHOCTS;
MOBEPXHOCTHAsI HHEPIHsl; KOJIWYECTBEHHbIE XapaKTEPUCTUKHU aucnepcHocT. Knaccudukanums
JMCTIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO AUCIIEPCHON (ha3bl U TUCTIEPCHOHHON CpEJIbI.
Knaccudukanus cBOOOIHOIMCIEPCHBIX CHCTEM IO pa3MepaM YacTHIl M MO B3aUMOJIEHCTBUIO
MEXIYy ITUCIIEPCUOHHOM cpenodt W aucrepcHoi (as3oil. Poiab MOBEPXHOCTHBIX SIBICHUH U
JUCIIEPCHBIX CUCTEM B MPUPOJIE, TPOMBIIUIEHHOCTH U, B YACTHOCTH, XUMUYECKON TEXHOJIOTHUU.

Pasnea 2. TepMoanHaMuKa MOBEPXHOCTHBIX SIBJICHUH

OO011asi XxapakTEepUCTHKA IMOBEPXHOCTHOW 2Hepruu. [loBepXHOCTHAsI »HEPrus B 0OIIEM
ypaBHEHUHU 1-ro u 2-ro Hayan TepMoauHaMUKU. [I0BEpXHOCTHOE HATSKEHUE KaK Mepa SHEPTUn

63



['n606ca Mexda3Hoit moBepxHOCTH. [loBEpXHOCTHOE HATSKEHUE - XapPAKTEPUCTHUKA TPHPOIBI
comnpukacaromuxcs (a3 u ux B3auMoeiicTeus. CBONCTBa MOBEPXHOCTEN KHUIKUX M TBEPBIX TelL.
VYpaBuenune ['n66ca-I"epMronbiia 111 BHyTpEHHEH yACTbHON MOBEPXHOCTHON SHEPTHH (TTOTHOM
MOBEPXHOCTHOW OSHEPruu). 3aBUCHUMOCTh JHEPreTHUUYECKUX IMapaMETPOB TIOBEPXHOCTH OT
temnepatypsl. [Ipolieccbl caMONPON3BOIBLHOTO YMEHbBIIIEHUS TOBEPXHOCTHOM SHEPTUU.

AJicopO1ys ¥ TOBEPXHOCTHOE HaTskeHUe. CBSA3b BEIMYUHBI aICOPOIUMU ¢ TTapaMeTpaMu
CHUCTEMBI: HW30TE€pMa, W3OMHKHA © H30cTepa ajacopomuu. Merton wu30biTKOB [HMOOCa.
OyHnaaMeHTanbHOE ajcopOunoHHOe ypaBHeHue ['mb6ca. I'mOGOcoBckas ancopbumsa. YactHoe
BbIpakeHHe ypaBHeHUs [n06ca. IlOBepXHOCTHO-aKTMBHBIE U TOBEPXHOCTHO-MHAKTUBHBIE
BEIIIECTBA.

AJre3us, CMauMBaHUE M PACTEKaHWE >KUAKOCTEeW. Anre3us u koresud. [Ipupona cun
Mesk(dazHoro B3auMoieicTBrs. Y paBHeHue [ronpe 1t paboTel aaresun. CMaunBaHue U KpaeBOU
yron. 3akoH FOHra. CBs3p paboThl aare3und ¢ KpaeBbiM yriioM (ypaBHeHue Jlrompe-FOHra).
JInouneHbie ¥ TMOGOOHBIE TTOBEPXHOCTH. METOABl ONpEEeICHUs KPaeBbIX YIIIOB. BiusHue
MOBEpXHOCTHO-akTUBHBIX BemecTB (I[IAB) wa cmauumBanme. Pactekanue IKHIKOCTEH.
Koapduument pacrekanuss mo apkuncy. Dddexkr Mapanronn. MexdasHoe HaTsHKEHHE Ha
IpaHULle MEXIYy B3aMMHO-HACBHIIIEHHBIMH >KUJIKOCTSIMH M MpaBuiio AHTOHOBA. [IpakTuueckoe
3HAUEHUE a/IMe3UH, CMAUYUBaHUS U PACTEKAHUS.

JlucniepcHOCTh M TepMOJMHAMHYEcKue cBoicTBa Ten. IlpaBuno (a3 I'mb6ca u
JUCTIEPCHOCTh. BrusHHE KPUBU3HBI MOBEPXHOCTH HA BHYTPEHHEE NaBJICHHE Tell (ypaBHEHHE
Jlannaca). [ToBepxHocTHas sHEpTUs U paBHOBecHbIE popmbl Ten. [Ipunmun ['n66ca-Kropu. 3akon
Bynwsda. Kanumnspusie snenust (ypaBHeHue JKiopeHa), UX poOjb B MPUPOJEC U TEXHOJOTHH.
Metoasl ompeneneHus TOBEPXHOCTHOTO HATSKEHHs. 3aBUCUMOCTb TEPMOJIMHAMUYECKON
PEaKIMOHHON CITOCOOHOCTH OT AUCTIEPCHOCTH. Y paBHeHue KenbBruHa. BiiusHue qucnepcHOCTH Ha
pacTBOPUMOCTb, KOHCTAaHTY pABHOBECHS XHUMHUYECKOW peakiuu, Temmeparypy (a3oBoro
nepexoa.

[TonyueHune MucrepcHbIX cucTeM. MeToibl qucneprupoBanus. Y pasHenue PeOunnepa mist
paboTbl aucneprupoBaHus. ACOpOLMOHHOE TMOHIKEHHE MpoyHocTH (3pdext PeOunnmepa).
['omoreHHass u rereporeHHass KoHAeHcarus. MeractrabunbHoe cocrosiHue. JHeprus ['mdo6ca
00pa3oBaHus 3apObIiIa HOBOU (pa3bl, KpUTUYECKHI paanyc 3apoablia. J[Be craaun o6pa3oBaHus
HOBOHM ¢pa3pl. CBsi3b KMHETHKH OOpa3oBaHUS HOBOW (pa3bl C IEpECHINICHHEM. Y TIpaBliCeHUE
JTUCTIEPCHOCTBIO TPU TOMOTCHHOW KOHjAeHcaluu. [Ipumepbl MmonydeHus] TUCTIEPCHBIX CHCTEM
MeToaMH (PU3UIECKON M XUMUUYECKOW KOHJICHCAIIUH.

Pasnen 3. AncopOunoHHbie paBHOBeCHS

Knaccudukanmss mexanuzmoB ancopOuum (pusnyeckas amcopOmus, XxemocopOuus u
noHoobMeHHast agcopOius). [Ipupoaa agcopOunoHHBIX cril. OCOOCHHOCTH COCTABJISIFOIIMX CHIT
Ban-gep-Baanbca (OpHeHTAalMOHHBIX, WHAYKIMOHHBIX M JAUCIIEPCHOHHBIX) MpPU aJCOPOLHUU.
YpaBHEeHHE IS MOTCHIIMATBLHOW YHEPTUH B3aUMOJICHCTBUS aToMa (MOJIEKYJIIbI) C TIOBEPXHOCTHIO
Tena.

AncopOius ra3oB ¥ 1apoB Ha OJHOPOJIHOW MOBEpXHOCTU. 3akoH ['eHpHu. YpaBHeHHE
M30T€PMbIl MOHOMOJICKYJIApHOH ancopbumu Jlenrmiopa u ero anamus. OmnpezeieHrne KOHCTAHT
3TOrO ypaBHeHUs (uHeiHas ¢popma ypaBHeHHs Jlenrmiopa). YpaBHenue @peitnmxa. Teopus
MOJIMMOJIEKYJISIpHOM azicopOruu bpynayapa, Ommera, Temnepa (BOT), ypaBHEeHHE H30TEPMBI
ajcopbumu, ero aHanus. Jlnneitnas ¢popma ypasHenus bOT u pacuer ero koncrant. OnpezaeneHue
yaenbHOM noBepxHoctu MetoaoM bOT.

AncopOrus ra3oB ¥ HapoB Ha MOPHUCTHIX MaTepuanax. KonnuecTBeHHbIE XapaKTEPUCTUKU
MOPUCTHIX MarepuajoB. [lopucTeie Tena KOPIYCKYJISPHOM, KPUCTAUTMYECKOM W TyOdaTou
CTPYKTYpBI, MeTOABI UX nonyueHus. Knaccudukanus nop no /lyOMHMHY U ee B3auMOCBS3b C
TEOPHSIMU aJCOPOITHH.

Teopuss xanuwuispHOW KoHAeHcauuH. KanwuisipHO-KOHJIEHCAIIMOHHBIM TUCTEPE3HC.
Pacuet unTerpansHoil 1 nudepeHImantbHON KPUBBIX pacipeaesieHus 00bema 1mop 1Mo pa3zMepam.
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OcoOenHocTr aAcopOLUMU Ha MHUKPOMOPHUCTBIX MaTepuanax. lloreHuumanbHas Teopus
[MonssHu.  AnCOpOLMOHHBIA — MOTEHIMAN.  XapakTepuCTHYecKas  KpuBas  aJcopOIuH.
TemmnepaTypHass HHBapUAHTHOCTh U aQp(UHHOCTh XapaKTEPUCTHUECKUX KpUBBIX. OO0OIIEHHOE
ypaBHeHHe Teopun JlyOMHMHA OOBEMHOrO 3alOJHEHHS MHKPONOpP, YacTHBIE CIIy4aud STOTO
ypaBHeHus (ypaBHeHHe JlyOmHuHa-PamymikeBuua). AmcopOmus ra30B ¥ MapoB B XUMHYECKOM
TEXHOJIOTHH.

AncopO1us MOBEpXHOCTHO-aKTHBHBIX BeliecTB. Biusiaue crpoenus moinekyn [TAB nHa
MOBEPXHOCTHYIO aKTHBHOCTb, mpaBmio Jlfokmo-TpayGe. 3aBUCMMOCTH MOBEPXHOCTHOTO
HATSDKEHMsI OT COCTaBa pacTBOpa IpU cOONIOeHUH 3aKkoHa ['eHpu M ypaBHeHus JleHrmropa.
VpaBuenue IlumkoBckoro. YpaBHEHHs COCTOSIHUA ~ T'a3000pa3HbIX  IMOBEPXHOCTHBIX
(acopOILMOHHBIX) TJIEHOK. THIBI MOBEPXHOCTHBIX IUICHOK M OIpe/eleHHe UX XapaKTepUCTHK.
Becor Jlenrmiopa. ®akTopsbl, ONMpeesionIie arperaTHoe COCTOSHUE afCOPOIMOHHBIX TUICHOK.
Ornpezenenre CTPOCHUS aACOPOITMOHHOTO CIIOS M pa3MepoB Mojiekyn [TIAB.

Pasnea 4. DuekTpuyeckue siBJICHUsI HA IOBEPXHOCTH

JIBoitHoi snexktpuyeckuii ciou ([IDC), mexanusmbl obopazoBanus JI1IC. CooTHOMICHHS
MEXAY AJIEKTPUUECKUM MOTEHIIMAJIOM U MTOBEPXHOCTHBIM HATSKEHHEM (ypaBHEeHUs Jlunmnmana).
DIIEKTPOKANWIUISIPHBIE KPUBBIE U onpeaeneHre napameTpoB JIIC mo 3TUM KpHUBBIM.

Oo6mwme npeacrasienus o Teopusix crpoerust JIC. Teopus I'yn — Yenmena. YpaBHeHue
[Tyaccona-boneumana mis quddysnoit vactu J19C u ero pemenne. TommuHa qudy3HOTO Cinos
U BIMSHUE Ha Hee pa3iuyHbIX (pakTopoB. J[BoifHOI snexTpuyeckuii cioit mo teopun llltepna,
nepe3apsiaka nmosepxHoctu. [Ipumepsr oopazoanus J19C. Mumnenisl 1 UxX CTpOeHUE.

Yerblpe BuAa AIEKTPOKUHETUYECKUX SIBJICHUM. OJNEKTPOKMHETUYECKUI MOTEHLHMAN U
BJIMSHUE Ha HEro pa3nuyHbIX (akTopoB. YpaBHeHue [ enbmronbua-CMOITyXOBCKOTO s
CKOpPOCTH TIEpeHOoca MPH 3JIEKTpoocMoce U deKTpodopese. IPPeKTrl, HE YUUTHIBAEMbIE 3TUM
ypaBHeHHEM  (TMIOBEPXHOCTHasi  MPOBOJUMOCTb,  JJIEKTPOPOPETHUECKOE  TOPMOXKEHHE,
penakcanuoHHbI 3 dekT). [IpakTrueckoe UCMoMb30BaHUE STEKTPOKHHETUISCKUX SIBIICHUH.

Paznen 5. Kuneruueckue cBOiCTBA JUCIIEPCHBIX CHCTEM

OCHOBBI CEIMMEHTAIIMOHHOTO aHanu3a. CBsA3b CKOPOCTH OC@XKJIEHUS YacTHL C MX
pasmepoM.  YcioBusi  coOmoaeHuss  3akoHa  Crokca.  CeauMMEHTAIMOHHBIA  aHAIN3
noauaucnepcHelx cucteM. KpuBas cenuMeHTanuu. KpuBele pacnpeneseHus 4YacTHll 110
paauycam. DKCIIEpUMEHTaIbHbIE METO/Ibl B CEMMEHTALIMOHHOM aHaJIH3e.

MonekyasipHO-KMHETHYECKass TpupoAa OpOyHOBCKOro JBWKEHHSA. CBA3b MeEXAy
CPEIHEKBAIpaTUYHBIM CABUTOM dYacTUIl ¥ Kodpduimentom muddys3un (3aKoH DWHINTEHHA-
CMoyxoBCcKOro). OKCIIEpUMEHTaJbHasi MpOBEpKa 3aKoHa OHHITEHHAa-CMOIyXOBCKOTIO.
CrnenctBus U3 TEOpUH OPOYHOBCKOTO JBUKEHHUSL.

CeanmeHTaliMOHHO-1U (D y3HOHHOE paBHOBECHE, TUIICOMETPUYECKUI 3aKOH.
CenuMeHTAIIIOHHAS YCTONYHUBOCTh AUCIIEPCHBIX CUCTEM.

Pa3nen 6. ArperaTuBHasi yCTOMYHBOCTD U KOATYJISALUS JUCIIEPCHBIX CHCTEM

OO6mme BOMPOCH  YCTOMYMBOCTH JUCHEPCHBIX cucteM. CeauMeHTallMOHHAs |
arperaTMBHAas yCTOMYMBOCTH cucteM. JInopmibHbie 1 T10()OOHBIE CUCTEMBL: CAMOIIPOM3BOJILHOE
00pa3zoBaHMe OJHUX U HEOOXOIUMOCTh CTA0MIM3aIuu Apyrux. Kpurepuii mmopuiIibHOCTH CUCTEM
no Pebunnepy-Lllykuny.

JInoduneubie agucnepcHbie cucteMbl. Kiaccumdukamums u oOmas XapakTepHUCTHKA
MIOBEPXHOCTHO-aKTUBHBIX ~BEIIECTB. TepMOAMHAMUKA M MEXaHH3M MHUIIEIUI000pa30BaHMUsL.
Crpoenune munenn [TAB. ComoOunuzanus. OCHOBHBIE (aKTOPBI, BIHSIONIME HA KPUTHUICCKYIO
KOHIIeHTpanuio munetoodpasosanus (KKM). Metoast onpenenenust KKM. Ilpumenenne ITAB.

JInodobubie nucnepcHbie cUCTeMBbl. DaKTOPBl yCTOMYMBOCTH JHUOGOOHBIX CHCTEM.
beicTpas u mennennas koarymsanus. Kuneruka koarynsnuu no CmonyxoBckomy. Onpenenenue
CKOPOCTH U BPEMEHH IOJIOBUHHOW KOAryJIsSIlMU. 3aBUCUMOCTb YUCJIa YaCTHUI] Pa3HOT0 MOPSAKA OT
BPEMEHU.

OcHoBHble mONOKeHUsT Teopuw Jlepsiruna, Jlammay, ®epses, OsepOeka (JIJIDO).
PackinHuBaromiee faBlieHME UM €r0  COCTABJSAIOLIME. OHEPrus  3JIEKTPOCTaTHYECKOIO
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OTTAJKWBAHUSA MPHU B3aUMOJCHCTBUHM clIab03apsKeHHBIX MOoBepxHOcTed. CHibl M 3Heprus
nputspkenus.  OOImee ypaBHEHHWE Ui DJHEPTUM  B3aUMOJICHCTBUSL JUCIEPCHBIX YACTHIL.
[ToreHunanbHble KpUBBIE B3aUMOJEWUCTBUSA YAaCTHUI] B MOHOCTAOWUIM3WPOBAHHBIX TUCHEPCHBIX
cucremax. lloTeHunanpbHBIA Oapbep W €ro 3aBHUCHMOCTh OT TONIIUHBI TU((Y3HOTO CIOA.
Koarymauuss B mepBoM M BTOpOM MHMHMMyMax. HelTpain3anmoHHass M KOHILIEHTPAaLlMOHHAs
koarymsius. Ilopor Obictpoit koarymsauuu. IlpaBuno Ilynsue-I'apau. 3akon [lepsiruna.
Crabunuzamusi JUCIEPCHBIX CHUCTEM BBICOKOMOJIEKYIsIpHBIMEU coenuHenusmu (BMC) u TTAB.
MeTonbl OYHCTKM TPOMBIIUICHHBIX H OBITOBBIX CTOKOB, OCHOBaHHbIE Ha W3MEHECHHU
arperaTuBHOM U CEIMMEHTAIIMOHHON YCTOMYMBOCTH JUCIIEPCHBIX CUCTEM.

Paznen 7. CrpykrypooOpa3zoBaHue ¥ CTPYKTYPHO-MeXaHMYeCKHe CBOHCTBa
AMCIIEPCHBIX CHCTEM

Tumel  CcTpyKTYp, 0Opasylommxcs B arperaTMBHO-YCTOMYMBBIX U arperaTHBHO-
HEYCTOWYMBBIX JUCIEPCHBIX cHUCTEMaX. JKHIKOKpUCTAIUIMYECKOE COCTOSIHUE AarperaruBHO-
YCTOMYUBBIX AUCTIEPCHBIX CUCTEM.

Bo3nukHOBEHHE OOBEMHBIX CTPYKTYp B arperaTMBHO-HEYCTOWYMBBHIX (JIMO(OOHBIX)
JUCTIEPCHBIX CUCTEMAaX. B3auMOCBI3b MEXy BUAOM IOTEHUHAIBHON KPUBOM B3aMMOJCHCTBUS
gacTull (1o teopuu [JJIDPO) u TMIIOM BO3HHUKAIOMIUX CTPYKTYp. KoaryasinoHHO-TUKCOTPOITHBIC
U KOHJICHCAlIMOHHO-KPUCTAIUTU3AIIMOHHBIE CTPYKTYphl. Ilepexon oIHUX CTPYKTyp B JApyTHE.
Teopus cTpykTypooOpazoBanus (GU3HKO-XUMHUUYECKAsT MEXaHHKA) KaK OCHOBA MOJIYYEHHUST HOBBIX
MaTepHUaoB.

Peonornuecknii Meron wucciaenoBaHUS OUCNIEPCHBIX cucTeM. OCHOBHBIE MOHATUS U
UJeAIbHBIE 3aKOHBI PEOJIOTrMU. MOIEeIupoBaHWE PEOJOTHMYECKUX CBOMCTB Teil. Monens
Makcsenna, mojaenb KenpBuna-®doiirra, Moaeab bunrama.

Knaccudpukanus AUCIEPCHBIX CHUCTEM MO CTPYKTYPHO-MEXaHHMYECKUM CBOMCTBAM.
HpIOTOHOBCKHE U HEHBIOTOHOBCKHE KUJKOCTHU. [IceBromnacTuueckue u TuaaTaHTHbIE )KUIKOCTH
U TBepAooOpa3Hble Tena. BS3KOCTh JKUIKUX arperaTMBHO YCTOWYUBBIX JTUCIEPCHBIX CHCTEM.
VpaBuenust Oitnmrelina, ltaynunrepa, Mapka-Kyna-XayBunka. Peonoruueckue cBoicTBa
CTPYKTYPUPOBAHHBIX KUIAKOOOPA3HBIX U TBEPIOOOPA3ZHBIX CHCTEM.

[loBepXHOCTHBIE SIBJICHUS W JHUCIEPCHBIE CHCTEMBl B XUMHUYECKONM TEXHOJOTHUHU.
KonnounnHast xuMust 1 0XpaHa OKpY>Karolieil cpeibl.

4 O0beM yueOHO# JUCUMIITIMHBI

O0BbeM JUCHUIIINHBI
Bup yueOHoii paboThl Axax, | Acip.
3E
4. 4.

OO0uasi TPy10€eMKOCTb 1M CHUTITHHBI 5 180 135
KonTakTHasi paboTa — ay1IMTOPHbIE 3aHATHS: 1,79 64 48
Jlexun 0,89 32 24
[Tpaktrueckue 3anstus (113) 0 0 0
JlaGopatopusie padotsl (JIP) 0,89 32 24
CamocrosiTeibHas padoTa 2,22 80 60
KonTakTHas camocTosiTesbHas paboTa - -

2,22
CaMocTOsITENbHOE U3YUEHHE PA3AEIOB IUCLHUIIIMHBI 80 60
Bua konTpoJis:
IK3aMeH 1,0 36 27
KonTtakTHas paboTa — mpoMeKyTOYHAS aTTECTAIIHS 1.0 0,4 0,3
IToaroToBka K K3aMeHy. ’ 35,6 26,7
Buj HTOroBOro KOHTpOJIs: JK3aMeH

AHHOTaN U padoyeil mporpaMMel AUCHHUILIMHBI «MaTeMaTHKA)
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1. Heap AUCHUIUIMHBI - (OPMUPOBAHUE Y CTYJIEHTOB CUCTEMbl OCHOBHBIX MOHSITHIA,
UCIIOJIB3YEMBIX JUISI TOCTPOCHUSI BaXXHEUIIUX MaTeMaTHYECKUX MOJIeJeH U MaTeMaTUYECKUX
METOJIOB JIJISl ONMCAHUS PA3IMYHBIX XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB.

2. B pe3yabTraTe ndy4eHUus JUCHHUILUIMHBI 00y4Al0UIUICA T0JIKEH:

Obnadamye cleayONMMA KOMIIETEHIIMAMHU U UHIMKATOPAMH UX JTOCTHKECHUS:

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

3nams:

OCHOBBI AU (EepeHINATEHOTO W HWHTErPaJbHOTO HCYHCICHHS, TuddepeHInanbHbIX
YpaBHEHUHU

- MaTeMaTUYeCKUEe TEOPUM M METOABI, JIEKallMe B OCHOBE IOCTPOCHMUS
MaTeMaTUYCCKUX MOJCIICH;

- OCHOBBI IPUMEHEHMS] MATEMAaTUYECKUX MOJIETIEN U METOI0B.

Ymems:

- BbIOMpATh MaTEeMaTHYECKHE METOJbl, NPUTOIHBIC ISl PEIICHUS KOHKPETHOM
3a/1a4u;

- HCIOJIb30BaTh MAaTE€MaTUYECKHE IOHATHUSA, METOIbl M MOJENM JJs OIMCAHMS
Pa3JINYHBIX MIPOLIECCOB;

- BBISIBIIAITh MATEMAaTHYECKUE 3aKOHOMEPHOCTH, JIEkKAIIUe B OCHOBE
KOHKPETHBIX IIPOLIECCOB;

- MCIIOJIb30BAaTh OCHOBHBIE METO/Ibl CTATUCTUYECKON 00pabOTKH TaHHBIX;

- MPUMEHATh MaTEeMAaTHUYE€CKUE 3HAHUS HA MEKIUCLHUILTMHAPHOM YPOBHE.

Braoemy:

- OCHOBaMHU  (yHJIAaMEHTAbHBIX MaTEeMAaTHYECKUX TEOpUA UM  HaBBIKAMU
UCITOJIb30BAaHUS MATEMATHYECKOr0 anmnapara;

- METOJaMH CTaTUCTHYECKON 00pabOoTKH HH(POPMAIIHH.

3. KpaTkoe comepxkanue Q11 CHUNTIHHBI

BBenenue. Ilpeamer m Meronpl Marematuku. OnucaHue OCHOBHBIX pa3lelioB Kypca.
CrpykTypa Kypca 1 paBujia peITUHIOBOM CUCTEMBI.

Pasznea 1. diemeHTHI aj1redphbl.

UucnoBble MHOXKECTBA, KOMILIEKCHbIE uncia. Onpeaenurenu I u 111 nopsigkos. BekTopst:
OCHOBHBIE TIOHSTHUS, CKaJISIPHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEACHUS BEKTOPOB.
AHanuThueckas reoMeTpus: psiMasi Ha INI0CKOCTH, KpuBble I mopsaka. MaTpuubl: aeicTBUs Hal
MaTpullaMy, TPUBEIEHUE K CTylNeHyaToMy BuAy U Buny ['aycca. Panr marpunbsl. O6partHas
marpunia. Teopema Kponekepa-Kanmennu. Pemienune cucteM nMHEHHBIX —anreOpanyecKux
ypaBHeHu. CoOCTBEHHBIE YKclia U BeKTopbl. KBampaTuuasie GOpMBI.

Pasnen 2. ®@ynknusi oanHoii mepemenHoi. Ilpexen ¢ynkunu. HenpepbiBHOCTH
byHkum.

@yukiusa. CrnocoObl 3axanus GyHkmu. DnemeHtapubie ¢pyHkuuu. [Ipenen pyHkmm B
touke. OpHOocTOpoHHHME mpenensl. Ilpeaensr Ha OeckOHEYHOCTH. bBECKOHEYHO Majbie W
O6eckoHeuHO OoublMe (PYHKLIUHU, HX CBOMCTBA U B3aUMOCBS3b. OCHOBHBIE TEOPEMBI O Ipeeax.
[lepBbIii W BTOpOM 3aMeuaTenbHBIC mNpeneiasl. HempephlBHOCTH (YHKIMM B TOYKE WU HaA
npomexyTke. CBoiicTBa (yHKIMH, HEIPEPHIBHBIX HAa OTpe3Kax. TOYKHM pa3pbiBa PYHKLIUU U UX
KJaccuukanms.

Pazpnen 3. IndpepennuanbHoe ucunciaenne GyHKIUU OHON MepeMeHHOIM.

[IpousBogHass (GyHKIHMHU, €€ TEOMETPUUYCCKUM M MEXAaHWYECKUM CMBICI. YPaBHEHHS
KacatenbHONH M HopMmanu. [IpaBuna nuddepenumpoBanus. Tabnauia OCHOBHBIX HMPOU3BOIHBIX.
HudbdepennmpyeMocTs (QYHKIIUU: OMpeAeieHHe, TEOPEMBbl O CBS3M HEMPEPHIBHOCTU H
g depeHIpyeMocTy (PyHKIUH U ¢ CYIIECTBOBaHUEM TPOU3BOAHON. JJuddepennuman GpyHkmm:
ompeneneHue, cBoWcTBa. [IpomsBomnHas  ciokHOM — QyHkuu.  OCHOBHBIE  TEOPEMBI
muddepenmanbHoro ucuncnenus: Poms, Jlarpanxka, Komm. IIpasuno Jlonurans (packpbitue
HeonpeneneHHocTei). [Ipou3BogHbIE  BBHICIIMX  TOPSAIKOB. MOHOTOHHOCTh  (DYHKITUH:
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orpezeneHue, HeoOXOIUMbIE U JIOCTATOYHBIE YCIOBUA. DKCTpeMyM (GYHKIUHU: OIpeleieHHe,
HEOOXOIMMBIE M JTIOCTATOYHBIC YCIIOBHS. BBIMYKIOCTh, BOTHYTOCTh M TOYKU Tepernda rpagpuka
GbyHKIUM: ompenesaeHus, HeOOXOIUMbIE U JAOCTATOYHBIE YCIOBHUS MX cyulecTBoBaHMs. OOras
cXeMma HcciIeoBaHus GyHKIUH, TOCTPOEHUE UX TPaUKOB.

Paznen 4. UnTerpajibHoe ucumcjienne GyHKIUN OTHOH NepeMeHHOM.

[lepBoobOpasznas Qyukums. HeompeneneHHbI WHTErpal W e€ro cBoiicTBa. Tabnuia
OCHOBHBIX MHTErpajioB. MeToAbl HHTEIrPUPOBAHUS: HEITOCPEICTBEHHOE HHTEIPUPOBAHNE, METOT
NOJCTAHOBKM, HHTEIPUPOBAHME IO 4YAaCTAM, HWHTETPUPOBAHUE PAIMOHAIBHBIX JApOOei,
UHTETPUPOBAHUE  HEKOTOPBIX  HMPPALMOHANBHBIX W TPUTOHOMETPUUYECKUX  (DYHKIMA.
OmnpeneneHHbIl MHTErpaj, €ro reOMETPUYECKHil CMBICH, €ro cBoiicTBa. Teopema o cpenHeM
sHaueHnn. Gopmyna Herotona-JleitOnuma. 3ameHa nepeMeHHON U HHTETPUPOBAHUE 10 YACTSIM B
OTIpe/ielIeHHOM MHTerpaje. Borancnenue miomaneit miockux Guryp u o0beMOB TeJl BPAIEHUS €
MOMOIUIbIO OMpENEIeHHOro HHTerpaiga. HecoOCTBEHHbIE MHTErpalibl: OMpEesieHus, CBOWCTBA,
METO/Ibl BBIYMCIICHUS.

Paznen 5. Inddepennuanbuoe ucunciaenne GyHKIUN HECKOJIbKUX MePeMeHHbIX.

@OyHKIMM ABYX M Oojiee TMEPEMEHHBIX: ONpeAeieHUEe, OOJIaCTh OIpeeseHus, 00JIacTh
CyILIECTBOBaHUS, N€OMETpUYECKas HWHTEpIIpETalus, JIMHUA YpPOBHS, M IOBEPXHOCTH YPOBHS.
[Ipenen ¢pynkuuu B Touke. YacTHbIe MPOU3BOAHBIE (Ha MpUMepe QYHKIMU JABYX HEPEMEHHBIX).
HudbdepennmpyemMocts  GyHKIMH:  ONpeAesieHne, CBa3b AU epeHnupyemMocTd ¢
HENPEPBIBHOCTBI0O M C CYIIECTBOBAHMEM YAaCTHBIX IPOM3BOAHBIX. JlocTaTouHble yClIOBUS
muddepennupyemoct  pynkiuu.  JuddepeHmupyeMocTs  CIOkKHOW  (YHKIMH, TTOJHAS
npousBonHas. Juddepenuman QyHKOMM ABYX IE€pPEMEHHBIX, €ro HWHBAPHAHTHOCTb.
HuddepennmpoBanne (QyHKIMA OJHOM W JBYX NEPEMEHHBIX, 3aJlaHHOW HEsSBHO. YacTHBIC
npou3BOHbIE U AU depeHInanbl BBICIIUX MOPSAKOB. TeopeMa O paBeHCTBE CMELIaHHBIX
OPOU3BOAHBIX (A7 (YyHKUMHM JBYX TEPEMEHHBIX). AHAJIUTUYECKUNH MPU3HAK IOJIHOTO
muddepennmana. [Ipon3BoaHas Mo HampaBIeHUIO: onpeaeaeHue, (GopMysa s ee BEIYUCICHUSL.
['pagrieHT U ero cBoHcTBAa. OKCTpeMyMbl (GYHKIUM JBYX IEPEMEHHBIX: ONpPEIEICHHUS,
HEOO0XOIMMOE M JIOCTaTOYHOE YCJOBUS CYILECTBOBAHUS IKCTPEMyMa. YCIIOBHBIH HKCTPEMYM:
orpeziesieHue, METOJbl HAXOKIEHUS TOUEK YCIOBHOIO JKCTpeMyMa (MPSMOM METOJ U METOJ
MHOXxHTenel Jlarpanxka). Hanbosnbiee u Haumenbliee 3HaueHUs! GYHKINU JIBYX TIEPEMEHHBIX B
3aMKHYTOM 00JIaCTH.

Pa3nen 6. KpaTnble nHTErpassl.

JIBOWHOM UHTETpaJl: ONpeAeieHUuEe, TEOMETPUUYECKUI CMBICI, CBOMCTBA. TeopeMa o cpenHemM
3HAQYCHUM JBOMHOIO WHTErpaja. BeluucieHue NBOMHOIO HMHTErpajia B JIEKAPTOBOM CUCTEME
KOOpAWHAT. BeryucieHue ABOWHOrO WHTErpaja B MOJAPHOW cHCTEME KoopauHaT. MHTterpan
Oitnepa - Ilyaccona. IlpunokeHusi ABOMHOrO HWHTErpajia: BBIYHMCICHHE IUIONIAJAN TIOCKOU
o0nactu, 00beMa MIIMHIPUYECKOTO Tela, MIIOMAAN TOBEPXHOCTH, MACChI INIACTUHKY C 3aJaHHOU
IUIOTHOCTBIO, KOOPAMHAT LEHTpa TSDKECTH IUIACTUHKHU. TPOWHOM WHTETpai: OIpEAciICHHUE,
(GU3HMYECKU M TEOMETPUUYECKHI CMBICH, CBOMCTBA, TE€OpeMa O CPEIHEM 3HAUY€HUH TPOWHOTO
UHTErpaja. BeluuciaeHue TPOWHOrO MHTETpajga B JEKAPTOBOM CUCTEME KOOpAMHAT, B
HWIMHIPUYECKUX U cepuueckux KoopAauHatax. [IpuioxeHUss TpPOMHOro UWHTerpasa:
BBIUHMCIIEHHE 00BEMa, MAcChl TeNla C 3aIaHHON TUIOTHOCTHIO, KOOPIWHAT LIEHTpA TSXKECTH Tena.

Paznen 7. KpuBoJsimHeiliHbIe U TOBEPXHOCTHBIE HHTErPAaJIbl.

KpuBonuHelHblii MHTErpan Mo KOOpJMHATAM: OmpereneHue, (GU3NYECKUid CMBICH, CBOWCTBA.
Boruncnenne kpuBonmHeWHOro wuHTerpana. @opmyna i BbIYMCIEHUS paboOThl  Mpu
[IEPEMEIICHUN MaTEPUAIIbHOM TOYKH B CUJIOBOM I10JI€ BIOJIb HEKOTOporo mytu. Gopmyna ['puna
JUIS. BBIYMCIICHUS KPUBOJMHEMHOrO MHTErpaja IO 3aMKHYTOMY KOHTypy. HesaBucmmocts
KPUBOJMHEHHOTO MHTErpajia OT IyTH MHTETPHUPOBAHUSA: HEOOXOAUMOE U JOCTATOUYHOE yCIOBHE
HE3aBUCHUMOCTH, KpUTepHUil He3aBUCUMOCTH. [loTeHIManbHOoe 1osie, noTeHuradbHash QYHKIUS U
ec BBIUMCIICHHE. BbluncieHue KpUBOJIMHEHHOIO MHTErpajga, HE 3aBUCSILIErOo OT IyTH
UHTErpupoBaHus. [loBepXHOCTHBIN MHTETpall: onpeaeneHne, GUu3nIecKruil CMbICH, BHIYHCIECHUE B
JeKapToBoil cucteme koopaunar. Teopema [Maycca-Octporpaackoro. @opmyna CTokca.
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Paznen 8. Inddepennuanbubie ypaBHeHHs IEPBOT0 MOPSAKA.

Juddepenunanbuple  ypaBHEHHs:  ONpEAETeHHE, TMOpPAJOK, pelIeHHe, Teopema
CYILIECTBOBaHUS U €AMHCTBEHHOCTH pemteHus. 3agada Komm. Juddepennuanbubie ypaBHeHUs C
pazzensromuMucs nepeMeHHbIMA. O THOPOAHbBIE YpaBHEHNUS [-T0 Mopsika: onpeaeneHue U METO/
pewienusi. JIuneliHble ypaBHeHUsT [-T0 mopsigka: onpeneneHre U METOJ pElICHHs. Y pPaBHEHUS
Bepuymnu: onpenenenne u merox peuieHus. JuddepeHnuanbHbie ypaBHEHUS B IOJHBIX
mubdepeHManax: OmpelaeNeHne U MeToj  penieHus. VHTerpupyromuid  MHOXKHUTEIb:
OlpeNeieHne, CBEJCHME K YPaBHEHUIO B TONHBIX JuddepeHIrasax ¢ HOMOIIBIO
WHTETPUPYIOLIErO0 MHOXKHUTES.

Paznen 9. Iluddepennuanbabie ypaBHeHUs] BTOPOTO NOPSIAKA.

Juddepennnanbable ypaBHEHUSI BTOPOTO MOPSAKA, TOMYCKAIOINe MTOHMKEHNE MTOPsIIKa.
Jlunelinple nuddepeHIaIbHble ypaBHEHUS BTOPOTO MOpPsAKA: OINpeNeseHUue, OJHOPOAHbBIE U
HEOJHOPO/IHBIC IMHEWHbBIE ypaBHeHUs. CBoWcTBa pemieHnid. JInHeitHas He3aBUCUMOCTD ()yHKITHA.
Omnpenenurens BpoHckoro u ero coiictBa. Teopembl 0 cTpyKType OOLIMX pelIeHHH JINHEHHBIX
OJTHOPOAHBIX U JIMHEMHBIX HEOJHOPOIHBIX NupdepeHIINalbHbIX YpaBHEHHI BTOPOTo MOPSIKA.
OyHIaMeHTallbHAS ~CHCTEMa pPEIICHWH JUHEWHOro OJHOpPOoAHOrO JAudQepeHInanbHOro
ypaBHEHHUS BTOpOro nopsaka. JInneiinsle oqHopoaHbie qud depeHInaibHble YpaBHEHNUS BTOPOTO
HopsiIka C TMOCTOSHHBIMU KOX(pQHUUIMEHTaMU: METOJ Diijepa i PElIeHHUs 3TUX YpPaBHEHUIL.
Jluneitnble HeoHOPOAHBIE AU(QepeHInanbHble YPaBHEHUS BTOPOIrO MOPsIKa C MOCTOSITHHBIMU
K03 puIMEeHTaMU: METOJ MOoA00pa YaCTHOTO PEIICHUs 3TOTO0 ypaBHEHHs C MPABOW YacThIO
CIELUMaJbHOIO BHUJA MW METOJ BapHallMM IPOU3BOJIBHBIX IOCTOSHHBIX. JIWHEWHbIE
muddepeHIaIbHbple ypaBHEHU 7-TO TIOPSJIKA: CBOICTBA peIIeHUil, TEOpeMbl O CTPYKTYpe
o0mero pemeHusl. AJTOPUTM TOCTPOCHHS OOIETo penieHus JTUHEHHOro AuddepeHnnaaTbHOro
YPaBHEHHS 11-T'O TIOPsI/IKA C TIOCTOSSHHBIMU KO3 (QUITECHTaMH.

Paznen 10. Cucrembl nuddepeHunaabHbIX ypaBHEHH.

CucteMbl IMHEHHBIX TU(GepeHIINaTbHBIX YPABHEHUH IEPBOTO MOPSIKA, PEIIEHHEe METOIOM
uckioyeHus. CucreMbl TUHEHHBIX TuddepeHanbHbIX YpaBHEHUN MEpBOTO MOpPsaAKa, METOJ
BapHallM [IPOU3BOJIBHBIX MOCTOSIHHBIX. CHCTEMBI JTMHENHBIX OJHOPOIHBIX YPaBHEHUH IIEPBOIO
MOPsIZIKA C TOCTOSTHHBIMH Kod(d purmentamu, Mmetoa Disepa. CucTeMbl TUHEHHBIX HEOTHOPOTHBIX
Qg depeHIMaIbHbIX YPaBHEHUN C TOCTOSSHHBIME KOA((UIIMEHTaMH.

Paznen 11. YUncaoBblie 1 QyHKIMOHAJIbHbIE PSABI.

YucnoBele psIbl: OCHOBHBIE TOHSATHS, CXOAUMOCTh psna. HeoOXxomumelii mpu3HaK
cxoauMocTu psnpa. CBoicTBa cXOoAsmMXcs psaoB. JlOCTaTOYHBIE NPHU3HAKH CXOAMMOCTH
3HAKOIOJIOKUTENBHBIX PSIOB: MHTErpajbHbId Npu3Hak Kolu; NMpU3HAKU CpaBHEHUS DSIOB;
npusHak Jlamambepa; paaukansHblil npu3Hak Komm. Psaaer Jlupuxite. 3Hakouepe Iy Omuncs ps:;
omnpenenenue, npusHak JleitOHuna. AOCOIIOTHAs U YCIOBHAs CXOAMMOCTb 3HAKOINEPEMEHHBIX
psanoB. OyHKIMOHAIbHBIE psifbl. CTENEeHHbIE PAIbL: OmpeneneHue, Teopema AOens, UHTEepBal
CXOAMMOCTH, paanyc cXoauMocTH. CBOWCTBa CTENEHHBIX psAaoB. Pansl Teinopa 1 MakiopeHa:
oTpeieNIeHue, yCIOBUS CXOAUMOCTH psifa Teitnopa k ucxoanoit pynkun. Jlemma lim X _ o s

ey ]

Vx € R . JlocTaTouHble YCIOBUS CXOIUMOCTH psifa Teiopa. ANropuT™ pasnokeHus GyHKIIUH B
psn Maksopena. OcHOBHbIe pasioskenus QyHkumit: e, sinx, cosx, In(1+x), (1+x)",arcrgx,

arcsinx B psa Maknopena. Pasnoxenue ¢ynkuumii B psg Teitiopa ¢ MOMOIIBIO OCHOBHBIX
paznoxxeHuil. [IpumMeHeHHe CTEMEHHBIX PSAO0B: MPUOIMKEHHBIE BBIUMCICHHS, MPUOIMKEHHOE
pemenue qudQepeHnaIbHbIX ypaBHEHUH.

Pazgen 12. Teopusi BepositHocTeil. CiayyaiiHble BeJMYUHbI M HMX 3aKOHbI
pacnpeaesieHus.

[Ipeamer Tteopum BeposiTHocTer. CirydaitHeie coObITHA. [IpOTHBOMONIOKHBIE COOBITHS.
HezaBucumbie coObitua. OtHocuTenbHas dacToTa. Kiaccuyeckoe ¥ TeOMETpUYEcKOe
ONpENETICHUE BEPOSITHOCTH. OJIEMEHTApHAs TEOpUsl BEPOATHOCTEH. MeETOoabl BBIUMCICHUS
BeposiTHOCTeH. IlpocTpaHcTBO  a1eMeHTapHBIX — coObiTuil.  Kimaccuueckoe —ompexaeneHue
BEPOATHOCTH. Aredpa COOBITHIA: TEOPEMBI O BEPOSITHOCTH CYMMBI COOBITUH, POTUBOIOJIOKHBIX
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COOBITHH, CyMMa BEPOSTHOCTEH HECOBMECTHBIX COOBITHH, OOpa3ymoUIMX IOJHYI TpYyIMIy.
AKCHOMaTH4ECKOE OIpe/eleHHE BEPOATHOCTU. CTaTHCTUUYECKOE OIPEAEIEHUE BEPOATHOCTH.
VYcnoBHas BEpOSITHOCTb. TeOpeMbl O BEPOSITHOCTH NMPOU3BENCHUS 3aBUCHMBIX U HE3aBUCHUMBIX
coObiTuil. [lomnas BepositHOCTh. IloBTOpHBIE McnbITanui. Popmyna bepuymnu. JlokanpHas u
MHTErpaibHas Teopembl Myaspa-Jlamnaca. @opmyna [lyaccona.

[TonsTue cny4aiiHON BenMU4MUHBI. JIMCKPETHBIE U HENIPEPBIBHBIE CITy4YaiiHbIE BETNYNHBI. 3aKOH
pacripefiesieHusi CilydyalHOW BenuuuHbl. DOYHKIMS pacnpenesieHus, €€ CBOWCTBa, Tpaduk.
[InoTHOCTH pacmpeneneHus] HENPEPbIBHOM CllydallHOM BEJIWYUHBI (IUIOTHOCTH BEPOSITHOCTH).
dopmyiia 11t BEpOSATHOCTH NMONAJaHUS HENPEPHIBHOW CIIy4aliHOW BEJTMYMHBI B JaHHBIA HHTEPBAJI,
BBIpa)KEHHBIN Yepe3 IIIOTHOCTh BEPOSTHOCTH, TEOMETPUUECKUI CMBICI (OopMyITbl. BUHOMUabHOE
pactpenenenue, pacnpeneneHue IlyaccoHa, paBHOMEpHOE paclnpelereHue, HOPMaJbHOE
pacnpenesenre, 3KCIOHEHIIUAIbHOE PACIIPEAEICHHE.

Pa3zgen 13. MaremaTnuecKkasi CTATHCTHKA.

[Ipeamer maTematnyeckoi cTtaTUCTUKH. OCHOBHBIE 33a/layd MAaTEMAaTUYECKOW CTATUCTUKH.
Bri6opounsiii meton. Cratuctudeckoe onvcanue. Beibopku. ['ucTorpamMmma M MOJIUTOH 4YacToT.
Cratuctudeckas (smMnupuieckas) GpyHKus pacrnpenenerus. BolbopouHble XapaKTepUCTUKU U UX
pacnpenenenusa. CocrosiTenbHble, 3(QQEKTUBHbIE CMEIIEHHbIE W HECMEILEHHbIE OLIEHKH
napaMeTpoB. CTaTUCTHUECKOE CPEHEE, CTATUCTUYECKAs JUCIIEPCUS U CTAaTUCTUUECKOE CpEIHEE
KBaJPaTUYHOE KAK TOYEYHBIE OLICHKH HEW3BECTHBIX: MAaTEMATUYECKOTO OXHUAAHUS, JUCIIEPCHH,
CPEIHEr0 KBaJApPaTUYHOI'O OTKJIOHEHHUs. JlOBEpUTEIbHBIE MHTEPBAIbBI U MHTEPBAJIbHBIE OLIEHKH.
JloBepuTenbHbIE OLEHKH HEM3BECTHOM BEPOSITHOCTH MO OosbliuM BeIOOpKaM. JloBepuTenbHas
OLICHKa MaTe€MaTHU4ECKOro OKMJAHUS NpU HEU3BECTHOW aucnepcuu. [loBepurenbHas OlEHKA
CpeIHEero KBaapaTUYHOro OTKJIOHeHHUs. TouHble BbIOOpouHble pacnperenenus: CrbroaeHTa (t-
pacnipesienenue), dumepa-Cuenexopa (F-pacnpenenenue), Ilupcona ()*-pacmpejencHue).
[IpoBepka cTaTHCTHYECKUX THUINOTE3. MaTemMaTH4ecKue METOJbl MPOBEPKU CTATUCTUYECKHUX
TUIOTE3. DJIEMEHTBI TEOPUH KOPPEIALIMU.
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4. O0beM y4eOHOI JUCHUNIMHBI

Cemectp
Bua yueonoii padoThl Bcero 1 2 3 4
3E Akana.u. 3E Akan.u. 3E Akan.u. 3E Akan.u. 3E Akan.u.

O01mast Tpy10eMKOCTh TUCHHUILIHHBI 18 648 5 180 5 180 5 180 3 108

KonTakTHasi padora — ayIMTOPHbIE 3aHATHS: 7,56 272 2,66 96 1,78 64 1,78 64 1,34 48
Jlexmuu 3,56 128 1,33 48 0,89 32 0,89 32 0,45 16

[Tpaktrueckue 3anstus (113) 4 144 1,33 48 0,89 32 0,89 32 0,89 32

CamocrosiTesibHas padora 8,44 304 2,34 84 2,22 80 2,22 80 1,66 60

KonTakTHas camocrosiTenbHas paboTa 0,6 0,4 0 0 0,2

CaMocCTOITEIBHOE HN3YYCHUC pa3aCIOB JUCIUITIIMHBI 8744 303’4 2’34 83,6 2522 80 2’22 80 1566 59,8

Bua koHTpoJisi — 3a4eT ¢ OLeHKOoM + + + + - - - - - -

Bua kontpoJis — 3aver + + - - - - - - + +

Bua kouTpoJsi — Ik3aMeH 2 72 1 36 1 36

KonTtakTHas paboTa — mpoMeKyTOYHAS aTTECTAIHS ) 0,8 1 0,4 1 0,4

[ToaroroBka K 3K3amMeHy. 71,2 35,6 35,6

Bua uTOroBOoro KOHTpoJIs: 3adeT ¢ OIEeHKOH JK3aMeH JK3aMeH 3auer

CemecTp
Bun yueoHoil1 paGoThl Bcero 1 2 3 4
3E Actp. 4. 3E Actp. 4. 3E AcTp.u. 3E Actp.u. 3E AcTp. 4.

O01masi Tpy10eMKOCTb JUCUMIIIIHMHBI 18 486 5 135 5 135 5 135 3 81
KontakTHasi pa6oTa — ayAUTOPHBIE 3aHATHS: 7,56 204,12 2,66 71,82 1,78 48,06 1,78 48,06 1,34 36,18
Jlexium 3,56 96,12 1,33 35,91 0,89 24,03 0,89 24,03 0,45 12,15
[Tpaktuueckue 3ansatus (I113) 4 108 1,33 35,91 0,89 24,03 0,89 24,03 0,89 24,03
CamocTosiTesibHasi padoTa 8,44 227,88 2,34 63,18 2,22 59,94 2,22 59,94 1,66 44,82
KoHTakTHas camocrosiTenbHas paboTa 0,45 0,3 0 0 0,15
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 8,44 20743 2,34 62.88 2,22 2,22 1,66

Bua koHTpoJs — 3a4eT ¢ OeHKOoM + + + + - - - - - -




Buja kouTposs — 3auer + - - - -

Bua koHTpOJIsA — DK3aMeH 54 27 27

KonTakTHas paboTa — MpoMeKyTOUYHAsL aTTECTaIHS 0,6 0,3 0,3

[ToaroToBka K 3K3aMeHy. 53,4 26,7 26,7

Bua uTOroBoro KOHTpoJIf: 3adeT ¢ OEHKOH IK3aMeH JK3aMeH 3ader
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AHHOTaUUs padoyeil NPOrpaMmMbl JTUCUUIIIMHBI
«Duzuka»

1. Ieab AMCHUIUIMHBI — IPHOOpETeHNE 00YYarOIMMUCS 3HAHHU 110 OCHOBHBIM paszzienaM (GU3UKU U
YMEHUIO PUMEHSTh UX B IPYTUX €CTECTBEHHOHAYYHBIX TUCHUIINHAX.

2. B pesyabTare n3y4eHusi AUCHHUILIMHBI 00y4aKOLIUIICA JOJIKEH:

Obaaoams cliefyOMUMUA KOMIETSHIIMSIMA U UHANKATOPAMH UX JOCTUKECHUS:

OIIK-2.4, OIIK-2.7, OIIK-2.11

3namo:

- (¢u3nveckue OCHOBbI MEXAHMKH, (HU3UKU KOJICOAHWN W BOJH, JJIEKTPHUUECTBA M MarHeTH3Ma,
JMEKTPOAUHAMUKH, CTATUCTUYECKON (PU3UKU U TEPMOJIUHAMUKH, KBAHTOBOIN (PU3UKH;

- CMBICIT (PYHIAMEHTAIBHBIX (PU3MUYECKUX 3aKOHOB, IPUHIUIIOB U TIOCTYJIATOB; UX (HOPMYITHPOBKHU U
TPAHUIIBI IPUMEHUMOCTH;

- CBSI3b LIMPOKOTO Kpyra (hpu3nueckux sBJICHUN C (QyHIaMEHTaJIbHBIMH NMPHUHLIUNAMH U 3aKOHAMHU
(bu3KUKHN; OCHOBHBIE METO/IbI PEILICHUS 33]a4 [0 OMUCAHUIO (U3UYECKUX SIBICHUM;

- METOJIbI 00pabOTKH Pe3ynbTaTOB (PU3MUECKOTO IKCIIEPUMEHTA.

Ymems:

-[IPUMEHATh TEOPETHUUECKUE 3HAHUSA U DKCIEPUMEHTAIbHBIE METObl UCCIECIOBAHMS NPU PELICHUH
pod)eCCHOHANIBHBIX 3a71a4;

-IIPOBOJIUTH PACUETHI, OCYIIECTBIATH aHAINU3 U HA OCHOBE 3TOTO JieNIaTh 000CHOBAHHBIE BHIBOJIBI;

- aHAJIM3UPOBATh PE3yJbTaThl HAOMIOACHUN U SKCIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX 3aKOHOB U
NPUHIUIOB (PU3UKH;

- OTpeAENATh XapakTep (PU3NUECKUX MPOILECCOB MO KOMIUIEKCY AKCIEPUMEHTAIbHOW MH(pOpMauu
IIpY IOMOIIH IPa(hpUKOB, TAOJIUI] U yPAaBHEHHIA;

- IPEICTaBNISATh 00pabOTaHHYIO SKCIEPUMEHTANBHYIO U TEOPETUUYECKYI0 MH(OpPMALHIO B YCTHOU U
NUCbMEHHOW (hopMe, B TOM YHCIIE C UCIIOJIB30BAHHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHA.

Braoemy:

- HaBBIKAMU Pa0OTHI C IIUPOKUM KPYroM (pU3HUECKUX TPUOOPOB U 000PYAOBAHHUS;

- HaBbIKaMU 00OCHOBAHHUS CBOMX CYKJIEHHUI U BHIOOpa METO/1a UCCIIEIOBaHUSI.

3. KpaTkoe comepkanue Q1M CUUILIHHBI.

Pa3zgen 1. dusnueckue 0CHOBLI MEeXaHHUKH.

1.1. Ilpeamet pusuku. Metoabl HU3MYECKOTO UCCIEIOBAHUS: OIBIT, THIIOTE3a, SIKCIIEPUMEHT, TEOPHSL.
[Ipenmer kuHematuku. Ilepememienue, CcKopocTb, yckopeHHe. KuHemaTHueckue XapaKTepUCTHUKH
BpaILlaTEIbHOIO ABUKECHHUS.

1.2. 3akonbl HproTOHA. 3aKOH BCEMHPHOTO TATOTEHUS. 3aKOH BCEMUPHOTIO TATOTEHUS. J|BUKEHHE Tema
IepeMEHHOMN Macchl. Y paBHeHHs Mewmepckoro. @opmyia L{noakosckoro.

1.3. Yopyruii u Heynpyruii yaapsl miapoB. MOMEHT HHEPIIMH MATEPUAIBHON TOUYKU U TBEPJIOTO TEJa.

1.4. Kunematuka rapMoHHuYeckux Kosiebanuil. JuddepeHunanbHoe ypaBHEHHE TapMOHHUYECKUX
koneOanuii. TloHsATHE O 3aTyXalwIMX M BBIHYXACHHBIX KojieOaHUsAX. BomHOBOe nBmwkeHue. BoiHbI
IPOJOJIBHBIE U TIOTIEPEUHBIE.

Paznen 2. MogiekyasipHasi pu3uKa 1 TEPMOAHMHAMHUKA.

2.1. DnemMeHThl TepMOAMHAMHKH M (usnyeckoi KuHeTHKH. MpeanbHblii ra3. Pacmpenenenue
bonwsimMana u ero obmedusnueckuii cMpica. PeanbHbiil ras. YpaBuenue Ban-nep-Baanbca.

2.2. Tepmoaunamuueckuii Meron B (usuke. PaBHOBecHble cocrostHMA. Hawanma TepMoInHaAMHKH.
[{uKnbl. DHTPOMMS U €€ CTATUCTUYECKOE TOJIKOBAHUE.

2.3. SBnenue nepenoca. Auddysusa. 3akon duka. TermonpoBoaHOCTh. 3akoH Pypre. BHyTpeHHEe
TpeHue (BA3KOCTH). 3akoH HproToHA.

Pasnea 3. DiieKTpOCTATHKA M MOCTOSTHHBIN 3JIEKTPUYECKHI TOK.

3.1. 3akon Kymona. Teopema Octporpaackoro-I'aycca. Jumnons.  JIM3JIEKTpUKH B
AIIEKTPOCTATUYECKOM II0JIE.

Pa3znen 4. DiiekTpoMarHeTusm.

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

4.2. MaraeTuku. DNeKTpOMarHuTHas UHAYKIUA. Y paBHeHHEe MakcBera.
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Paspea 5. OnrTuka.

5.1. UnTtepdepentus BonH. Judpakaus BosH. [lomsipuszarus BoIH.

5.2. TenmoBoe u3nyuyenue. 3akon Kupxroda. ['mnoresa [lnanka. KBaHToBOE 00BSICHEHHE TETLIOBOTO
nznydeHus. dpdext Komnrona.

5.3. SAnepnas moznens aroma. Iloctynarsl bopa. AtoMm Bonopoaa o bopy.

Pa3znen 6. DiieMeHTbI KBAHTOBOW (PU3UKH.

6.1. I'unotesa ne bpoiinsa. BonnoBoe ypaBHenue lllpeaunrepa s cTaliuoHapHbIX COCTOSTHUM. OTBITHI
[lITepna-I'epnaxa.

6.2. MuoroanekTpoHubiii atoM. Dddext 3eemana. [Ipuamun Ilaynu. KBanToBbeie crarucTrdeckue
pacnpenenenus boze-DiinmTeitna u @epmu-/upaka. Dononsl. 3akoHsl [ledas u DUHIITEHHA.

4. O0beM y4eOHOM JUCHUIINHBI

Beero Cemectp
. Ne 2 Ne 3
Bun yuebnoi paboThl A A A
3E Kal | ap Kan | ap KaJl.
q, q, q,
OO6m1asi TpyA0€MKOCTh TUCIUILIMHBI 12 432 6 216 6 216
KontakTHas padora — ayiuTopHbIE 3.5 128 13 48 22 30
3aHATHA:
Jlexmuu 1,3 48 0,4 16 0,9 32
[Tpaktuueckue 3ausrus (I113) 1,3 48 0,4 16 0,9 32
JlabopaTtopusie paboTs (JIP) 0,9 32 0,4 16 0,4 16
CamocrosiTesibHas padora 6,5 232 3,7 132 2.8 100
KoHTtakTHas camocTosTenbHas pabota 0,8 0,4 0,4
CamocrosiTenbHOE U3yUYEHHE Pa3/IeNIoB 6,5 2312 3,7 1316 2,8 96.6
JUACIATUTUHEI
Buabl KOHTpOJIA:
IK3aMeH 2 72 1 36 1 36
KonrtakTHass pabora — mpoOMeKyTOUYHas 0.4 0.4 0.4
arTecTarus 1 1 1
[ToaroToBka K S3K3aMeHy. 35,6 35,6 35,6
Bua uTOroBOoro KOHTpoJIf: JK3aMeH JK3aMeH
Beero Cemectp
N Ne cemectpa No cemecTpa
Bun yuebnol paboThl A A A
3E CTp. 3E c1p. | ap CTp.
q, q, q,
OO6m1ast TpyA0€MKOCTh TUCIUILIMHBI 12 324 6 162 6 162
KonTakTHas padora — ayiuTopHbIe 3,5 9 13 36 22 60
3aHATHA:
Jlexiun 1,3 36 0,4 12 0,9 24
[Tpaktrueckue 3anstus (113) 1,3 36 0,4 12 0,9 24
JlaGopaTtopusie padoTs (JIP) 0,9 24 0,4 12 0,4 12
CamocTosiTesibHasi padoTa 6,5 174 3,7 99 2,8 75
KoHTakTHas camocrosiTenbHas paboTa 0,6 0,3 0,3
CamocTosiTeTbHOE N3YUCHHUE Pa3/IeiiOB 6,5 1734 3,7 98.7 2,8 747
IUCIHATIINHEI
Buabl KoHTpOJIA:
IK3aMeH 2 54 1 27 1 27
KoHTakTHass pabora — mpOMEXyTOYHas ) 0.6 1 0.3 1 0.3
aTTecTanus
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[ToaroroBka K 3K3aMeHy. | 534 ‘ 26,7 ‘ 26,7
Bua uTOroBoro KOHTpoOJIA: IK3aMeH JK3aMeH

AHHOTaNUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«IIpo6emMbl yCTOHYNBOIO pa3BUTHD)

1 Heab AuCHMIUIMHBI — c)OPMHPOBATH Yy CTYJIEHTOB IEJIOCTHYIO KapTHHY MHpa Ha OCHOBE
KOHIEMNINH YCTOMYUBOTO Pa3BUTHS, IO3HAKOMUTH CTYJIEHTOB C LIEJISIMU YCTOMYHUBOTO Pa3BUTHUS, TOHATUIMHU
YCTOMYHUBOCTH U HEYCTOMYMBOCTH AUHAMUYECKUX CHUCTEM B OKPYXKAIOIIEM MHPE; pecypcax U pa3BUTHUH,
AHTPONOTEHHOM BO3JICHICTBUH HAa OKPY’KAIOUIYIO CPEy, YIIPABICHUN KaYECTBOM OKPYKAlOIe cpebl.

2 B pe3yabTaTe M3y4eHHs IMCHUILIHHBI 00yYAIOUIUIICS 10JKEeH::

Obaaoams clefyOMUMUA KOMIETSHIIMSIMU U UHAUKATOPAMH UX JOCTUKECHHUS:

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

3namo:

— OCHOBHBIE ONPEICTICHUS U IPUHIUIIBI KOHIIENIIUU YCTOMYUBOIO Pa3BUTHS;

— OCHOBHBIE XapaKTEPUCTHUKU OHMOTUYECKUX, aOMOTHMYECKMX M AaHTPOMOTreHHbIX (HaKTOPOB,
OKa3bIBAIOUIUX BIMSHUE HA )KUBBIE OPTaHU3MbI, BKJIIOYAsl YEJIOBEKa;

— OCHOBHBIE CYIIECTBYIOIIUE MPOOIEMbl, BOSHUKAIOUINE MTPH B3aUMOIEHCTBIN SKOHOMHKH, 00111eCTBa
U OKPY’KaIOIIEH Cpelsl;

— COBPEMEHHbIE CHUCTEMbl MHJEKCOB W HMHJUKATOPOB YCTOWYMBOTO PAa3BUTHS, UX OCOOCHHOCTH M
HEJIOCTATKU;

Ymemu:

— JIeNlaTh CUCTEMHBIM aHAJIU3 CYIIECTBYIOIIHUX JKOJOT0-COUUATBHBIX, COLUATbHO-3KOHOMUYECKUX U
9KOJIOr0-9KOHOMUYECKUX MPOOIeM;

— HAXOAWTh HanboJiee palloHaIbHBIA BApUAHT PEUICHHS TTOCTABICHHBIX 33724 ¢ YI€TOM KOH(MIMKTA
B OTPEOHOCTSX YEJIOBEKA U OTPAHUUYEHUSIX OKPYKAIOLIEeH cpeibl;

Braoems:

— HaBbIKaMU OJIb30BaHUs COBPEMEHHOM JTUTepaTypoil B 00J1aCTH yCTOMYMBOIO Pa3BUTHS U SKOJIOTUH;

— YMEHHMEM aHaJM3UpPOBATh HOBbIE TEOPETHUUYECKUE M MPAKTUUYECKHE MPOTrpaMMbl U MPOEKTHI,
HaIpaBJIEHHBIEC Ha JOCTI)KEHUE 1eJIel yCTONYMBOIO Pa3BUTHS;

— TpUeMaMd TPHHITHS PEIICHUH MO YPEeryJIHpPOBAHUIO KOH(JIMKTHBIX CUTyallMid B 0O0JIaCTH
YCTOWYMBOTO Pa3BUTUS U UCTIOJIB30BAaHUS PECYPCOB.

3 KpaTkoe coaep:kaHue IUCHUNIHHBI

BBenenue

[enwn, 3agaun u mpeaMeT Kypca. MecTo Kypca B CUCTEME XUMHUYECKOTO 00pa3oBaHus. DKOJIOTHYECKOE
o0OpasoBaHue ¥ 00pa30BaHUE sl YCTOMYMBOTO Pa3BUTHS.

Paznen 1. OcHoBHBIE NOHATHSA Kypca. O0IIECTBO U OKPY:KAOIIAS cpeaa

Poct u pazButme. YCTOMYMBOCTP M HEYCTOMYMBOCTh JWHAMHUYECKHX cHUCTeM. buocdepa kak
JUHAMHUYecKasi cucrtema. UenoBek: OMOMOTHYEeCKHi BUA U IuBMM3ausi. CHCTEMbI MOANEPKAHUS KUZHU U
CUCTeMbl MOJJEpKaHUS UuBWIM3anuu. HaceneHue, NpPOU3BOACTBO, COCTOSIHUE OKPYXKAIOIIEH Cpelbl.
[lonarue ycroitunBoro pasBuTHs. Pumckuii kimy6 u rmoOanbHas mnpoOiemaruka. HeobxomumocTs B
ycTounBoM pazBuTuu. CopeprkaHre U dBOJIIOIHUS MTPEACTABICHHH 00IecTBa 00 YCTOMYNBOM Pa3BUTHH.

Pasnen 2. buocdepa, ee 300N M YCTONYMBOCTH. IKOCUCTEMBI 3eMJIM U YCTOHYHBOCTH

OcHoBHBbIE cBeqieHus o Tuianete 3emiist. CTpoeHue u coctaB atMochepsl. MupoBoit okean. JIutocdepa.
buoTtndeckas um abuoTnyueckas coctaBisomue 0nocheprl: OCHOBHBIE XapaKTepUCTHKHU. [[0TOKU 3HEpPTUH B
cucrteMe CoaHie-3eMis.

OcHoBHble TTOHTHS 3KoNM0oTUU. CHUCTEMBI MOACPKAHUS KU3HU Ha 3emiie: oOmmii 0030p. [loHsTre
skocucteMbl. CTPYKTypa M COCTaBIISIFOIINE dKOCHCTeM. Buapl, monynsuuu, coodmectBa. B3anmonelictBue
BUJIOB B 3KocHucTeMax. OCHOBHBIE TUITbI SKOCHUCTEM.

[ToTokn sHEprum M BemIECTBAa B AKOCHCTEMax. Tpoduyeckue menu. MeTaboinu3M U DJIEMEHTHBIN
COCTaB XHMBOW W HEXUBOW Marepuu. OCHOBHBIE OMOTCOXMMHUYECKHE IUKIBI (KPYTOBOPOTHI BEIIECCTB).
[{uKIMYIHOCTH TIPOIIeCCOB B Onocdepe u yCTONYHBOCTD.

H3MmeHeHus B MOMyJSIMSIX, COOOIIECTBAX, YKOCHCTEMaxX. Peakius >KUBBIX CHCTEM Ha HW3MECHCHHS
okpyxatotieit Cpenbl. Bo3aeicTBre 4eoBeKa Ha 3KOCUCTEMbI. 3aKOHBI M PUHIUIIBI SKOJIOTHH.
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buopa3znoobpasue u ycToiuMBOCTh 3KOCHCTEeM. BumoBoe pazHooOpaszue - HE0OXOIUMOE YCIIOBHE
YCTOMYHUBOCTH OHOCHEPHI.

Pa3znen 3. YesoBeuyecTBO Kak 4acth Onocgepsnl. demorpadpuyueckue npodjemMbl COBPEMEHHOT0
MHpa.

OcoOeHHOCTH dYelOBEeKa Kak OWOJIOTMYECKOTO BHIA. JIMHAMHMKA YEIOBEYECKOW MOMYJISIHH,
POXXIaeMOCTh, CMEPTHOCTh, BO3pacTHasi CTpYKTypa. [IpobieMbl COBpeMEHHOTO 3Tama pocTa YHWCICHHOCTH
HaceneHus. ['eorpaduyeckoe pacnpenenenue HaceneHus. CenbCKoe U TOPOACKOE HacelneHue. Y poanuzamus.
Cpena oOutanus 4eIoBeKa U OKpyskaromias cpena. PopMUpoBaHHUE TEXHOTEHHON CPEJIbI.

PerynupoBanue HapomonaceneHusi. Crtabunuzanus YHCIEHHOCTH HACENIEHUS WM JIETOIMYJISIIIN:
OIICHKAa MpPEIETbHON YHCICHHOCTH HaceleHus 3eMiid. Penuruos3Hble, HPABCTBEHHBIE U COIMAJIbHBIE
po0JIeMbl OTpaHUYEHUS POKIAEMOCTH U MJIAHUPOBaHUS ceMbU. PernonanbHbpie ocoOeHHOCTH. MblIIieHue,
SI3BIK, POJb O0OydeHus. HereHeTwueckuii KaHan BUIOBOW maMsaTH. [lONOXHUTENbHBIE W OTPULIATEIBHBIE
MOCIEACTBHSI HATMUMSI HETeHETUYECKOM nmaMsaTu. ['eHaepHbie mpoOaeMbl.

Pasnea 4. Pazeutue u pecypcbl

Ompenenenne  pecypca. Kmaccudukamuss  pecypcoB. HeB0300HOBHMEBIE, BO300HOBHMEIE,
HeucuepnaeMble pecypcbl. MarepualibHbIe, SJHepreTHdecKkue U NHPOPMAIMOHHBIE pecypchl. [ eHeTnueckue
pecypcsl  Ouocdepbl. CocTosiHUE W MHUPOBBIE 3amachl OCHOBHBIX BHJOB MPHUPOAHBIX PECYpPCOB.
I'eorpaduueckoe pacnpeaesieHIe 3amacoB MPUPOTHBIX PECYPCOB.

Pa3BuTHe NUBUIM3AIUU U PACXOJOBaHUE IPUPOIHBIX pecypcoB. [IpUHIIMITBI yCTOWYMBOTO Pa3BUTHUS B
OTHOIICHUH TPUPOIHBIX pecypcoB. Poiib BO30OHOBHMBIX M HEHUCYEPIIAEMBIX PECYPCOB B yCTOWYHMBOM
oOmiecTse.

Pa3znen 5. AuTponorenHoe Bo3jeiicteue Ha Ouochepy

AHTpPOINOTreHHbIE BO3MYIICHHUS] OMOT€OXMMHUYECKUX LMKJIOB W Jerpajalus CUCTEM MOJAepiKaHHs
*KU3HU. [ T00aNbHbBIE, pETHOHAIBHBIE U JTOKAIBHBIE MTPOOJIEMBbI OKPYKAIOIICH CPEIIbI.

3arpsisHeHue armocdepbl (KHCIOTHBIE AOXKIU, (DOTOXMMHUYECKHH CMOT M T.I.). 3arps3HEHUe
BHYTPEHHUX BOJ 1 MUPOBOTO OKeaHa. 3arpsi3HeHue INTOCQEPhI; Nerpagalus 3eMelb, OITyCThIHUBAHHUE.

Paznen 6. KnumaTnuyeckue mociaeacTBUs U3MEHEHHSI COCTaBa aTMOC(epbl

I'moGanbHBIN SHEPreTUYeCKii Oananc; MapHUKOBBIA 3(PQEKT Kak MPUPOIHBIA (AKTOP MOAAEPKAHHS
YCJIOBUM CYIIECTBOBaHMS *UBOW marepuu. [lapHuKoBbIe ra3pl. MICTOUHUKH M CTOKH AMOKCHJIA YIJIEpoJa U
JIPYTHX MapHUKOBBIX Ta30B. M3MeHeHue KOHIIEHTpAlluK TUOKCUAA YTIIepoJa U IPYTHX MapHUKOBBIX T'a30B B
atMocdepe; MEXaHU3M TJ100aTbHOTO TTOTETUICHHUS.

[TocmeacTBust TI00ANBHOTO TOTEIJICHUS: TOBBIIICHHE YPOBHS MHPOBOTO OKE€aHa, 3aTOIUICHHE
OpUOPEXKHBIX 30H; TasHUE JIEAHUKOB M BEYHOM Mep3noThl; JAeopmanus KIMMATUYECKUX U
CEJIbCKOXO3SUCTBEHBIX 30H W reorpaduueckoil CTPYKTYpbl MPOU3BOJCTBA MPOIOBOIBCTBHS; W3MEHEHUS
PaCTUTENBLHOTO MOKPOBA, OIYCTHIHUBAHHE.

Pa3znen 7. 3esienas peBoJirounst

3eneHas XuMHsS. 3eleHas OJHEpreTuka. 3eneHas -dSKoHomuKa. [loHsATHE HU3KOYIJIEpOIHOM
(mmkyeckoil) skoHoMuKH. CIIeHapuu HU3KOYTJIEPOJHOTO pa3ButTus ais Poccun. Hammydinme moctynHbie
TexHoJoruu. (OCHOBHbIE TPUHIUIBI 3€JIEHOTO TMPOM3BOACTBA. ['OCyAapCTBEHHOE pEryJlIHpOBaHUE
npupozonoias3oBanua Ha ocHoBe H/IT. Dkonornyeckuii cien yenoBedecTsa. 3eneHslit opuc. KapooHoBbIE
MOJIUTOHBI.

Pasnea 8. MuposBo33peHue, 3)THKA H YyCTOHYHBOE pa3BUTHE.

ITepexonq oT oOmecTtBa mOTpeOICHUST K yCTOWYMBOMY o0OmecTBy. M3MeHeHHe CTPyKTypbI
noTpeOHOCTE 00IecTBa W KPUTEPUEB KAdyeCcTBa HKU3HU M YpPOBHS pa3BUTHUA. Polb KyIbTYpHBIX H
PENUTHO3HBIX TPAAUIIMMA B TPOOIeMe yCTONYMBOIO Pa3BUTHS.

Nudopmanus, 3HaHuE, HAyKa, TEXHOJIOTUHU. Y BETUYCHUE POJIH HH(POPMAITMOHHBIX PECYPCOB B OOIIEM
Oaance pecypconorpebienus. MadopmarmonHoe (MocTUHAYCTpHAIBHOE) 001ecTBO. Pois oOpa3zoBanus B
YCTOMYMBOM OOIIIECTBE.

4 O0beM yueOHO JUCUMIIJIMHBI
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O0BbeM U CIHUIIINHEI
Buj yueOHoi1 padoThl Axan. | Acip.
3E
q, q,
O01mas Tpya10eMKOCTh U CIUNJIMHBI 3 108 81
KonTakTHasi padoTa — ayIMTOpPHbIE 3aHATHS: 0,9 32 24
Jleknun 0,45 16 12
[Tpaktuueckue 3ansatus (I13) 0,45 16 12
CamocTosiTesibHasi padoTa 2,1 76 57
KoHTakTHas camocrosiTenbHas paboTa 0,2 0,15
2,1
CaMOCTOSITeIbHOE U3YUEHUE PA3/ICJIOB TUCIUTIIINHBI 75,8 56,85
Bua konTpoJs: 3a4eT

AHHOTanuA padoyeil MPOrpaMMbl JUCHHIJIMHBI
«be3onmacHoCTh KHU3HEAEATEILHOCTH»

1. Heab aucuunjuHsbl - GopMupoBaHue MPOGECCHOHATHHON KYJIbTYPhl 0€30MaCHOCTH, IO KOTOPOI
MOHMMAETCS TOTOBHOCTh MU CIIOCOOHOCTh JMYHOCTH HCIIONB30BaTh B MPOQPECCHOHATHHOU NEATENbHOCTH
MpUOOPETEHHYI0 COBOKYIHOCTh 3HAHWW, YMEHUN M HABBIKOB IS oOecriedeHHus: 0€30macHOCTH B cdepe
npo(ecCHOHANTLHOM JIEATENILHOCTH, XapaKTepa MBIIUICHUS M I[IEHHOCTHBIX OpPHUEHTAIUi, MPU KOTOPBIX
BOIPOCHI OE30MMACHOCTH pacCMaTPUBAIOTCS B KaUeCTBE MPUOPUTETA.

OCHOBHBIMU 3a7]a9aMU AUCIHUILTAHBI SBIISIOTCS:

- IproOpeTeHre NOHUMaHUs MPOOJIEM YCTOHYMBOIO PA3BUTHSI M PUCKOB, CBSI3aHHBIX C I€ATEIbHOCTHIO
YeIIOBEKa;

- OBIIaJIcHHE MPHEMaMU PalMOHAIM3ALNU JKU3HEEATEIbHOCTH, OPUEHTUPOBAHHBIMU Ha CHM)KEHHUS
AQHTPOIIOT€HHOT'0 BO3/ICHCTBHSI HA IPUPOIHYIO Cpelly U obecriedeHrne 6€30MacHOCTH JIMYHOCTH U OOILECTBa;

-hopMupoOBaHUE:

- KyJbTypbl 0€30IaCHOCTH, KOJIOTUYECKOTO CO3HAHUS U PUCK-OPHEHTUPOBAHHOTO MBIIUICHUS, TIPH
KOTOPOM BOIIPOCHI O€30MIaCHOCTH U COXPAHEHUs OKpY’Kalollel Cpelbl pacCMaTpUBAIOTCS B KadecTBe
BaXHEHUIIIUX MPUOPUTETOB KUZHEICATEIILHOCTH YEIIOBEKA;

- KyJbTYpbI PO ECCHOHAIBHON 0€30MacHOCTH, CIIOCOOHOCTEH T MACHTH(UITUKAIIMN OTIAaCHOCTH U
OLIGHUBAHMsI PHCKOB B cepe cBoeil mpodecCHoHaNbHOM NesITeTbHOCTH;

- TOTOBHOCTHM NPUMEHEHHUs MpOo(ecCHOHAIbHBIX 3HAaHUM [ MUHUMH3ALUU HEraTUBHBIX
HKOJIOTHUECKUX TMOCIE/CTBHM, oOecriedeHns 0e30MacHOCTH U YIY4IICHHUsl YCIOBUI Tpyda B cdepe cBoei
npodeccuoHaNbHOM e TEIbHOCTH;

- cIocoOHOCTEH K OIIEHKE BKJIa/1a CBOEH NMpeIMETHOM 00JIaCTH B peIIeHUE SKOJIOTHIECKUX MTPOOIeM U
po0JsieM 0€30TaCHOCTH.

2. B pe3yabTaTe 0CBOEHHUS THCIUILTUHBI CTYAEHT H0JIKEH:

Obaaoams cleqyOmUMUA KOMIETSHIIMSIMA U UHAUKATOPaAMH UX JOCTUKCHUS:

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

3namo:

- OCHOBHBIE TeXHOC(EpPHBIC ONTACHOCTH, MX CBOMCTBA U XapaKTEPUCTHUKH;

- XapakTep BO3JCHCTBUS BpEAHBIX U OMAcHBIX ()aKTOPOB Ha YEJIOBEKa U MPUPOJHYIO CPEIy, METOIbI
3aIIUTHI OT HUX TMPUMEHUTENILHO K cepe CBOeH MpodecCHOHANBHON AeSITeTbHOCTH

Ymemu:

- UICHTU(PUIIIPOBATH OCHOBHBIC OTIACHOCTH CPEIbl OOUTAHUS YEIOBEKa,

- OLICHMBAaTh PUCK UX peaju3allid, BBIOMPATh METOJbI 3alIUTHl OT OMACHOCTEW MPUMEHUTEIHHO K
chepe cBoeli MPOPECCHOHATBHONW NEATETHbHOCTH W CIOCOOBI oOecmeueHus: KOM(OPTHBIX YCIOBHIA
KU3ZHEJESATEIbHOCTH

Braoems:

- 3aKOHO/ATEIbHBIMU U ITPABOBBIMHU aKTaMU B 00s1acTi 0€30MaCHOCTH M OXpaHbl OKPY’KaIoIEel cpeibl,
TpeOOBaHUSAMH K 0€30IIaCHOCTH TEXHHUUECKUX PETJIAaMEHTOB B chepe mpodhecCHOHATbHON AEATEIbHOCTH;

- croco0amMu ¥ TEXHOJIOTUSIMU 3alIUTHI B UPE3BbIUAMHBIX CUTYALIUSX;
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-TMIOHSATUHHO-TEPMHUHOJIOTHUECKHUM aIapaToM B 001acTu O€30MacHOCTH;

- HaBBIKAMHM palMOHAIU3ALMU MPO(PECCHOHATBHON JAEATETbHOCTH C LENbl0 00ecredeHus

0€30MMaCHOCTH U 3aIUThI OKPYKAIOIICH CPEIbI.

3. Kpartkoe cogep:xanue JTUCUMIJIMHBI.

1. Beenenne B Oe3omnacHOCTb. OCHOBHBIE MOHSATUS U ompeneneHus. be3onacHOCTh U ycToiunBoe
pa3BUTHE.

2. Yenosek u texHochepa. CTpykTypa TeXHOCHEPHI U €€ OCHOBHBIX KOMITIOHEHTOB.

CoBpeMeHHOE COCTOSIHHE TeXHOC(HEPHI U TEXHOCHEPHOM 0€301MacHOCTH.

3. Unentuduxanus 1 Bo3IeHCTBUE Ha Y€IOBEKa BPEAHBIX U OMACHBIX (PAKTOPOB Cpe/ibl OOMTaHMUSL.

Knaccudukanus HeraTuBHBIX (DAKTOPOB cpelbl OOUTAHHUS YeIOBEeKa. XHUMUYECKHE HETATUBHBIC
dakTopel (BpemHbIC BemiecTBa). MeXaHWYECKHME M aKyCTHMUeCKHEe KoJieOaHWs, BHOpamus W IIyM.
DNEeKTpOMarHuTHble H3dyueHus U nojisi. MoHusupyromue wu3nydeHue. OnekTpuyeckuit Tok. OmnacHbie
MexaHuyeckue Gaxtopsl. [Iporieccsl ropeHus U MOXKapoB3phIBO- OMACHBIE CBOMCTBA BEILIECTB U MaTEPUAIOB.
Crarnueckoe 3JeKTPUYECTBO.

4. 3ammra yenoBeka M CpeAbl OOMTAaHHS OT BPEIHBIX M ONAcCHBIX (PAKTOPOB MPHUPOJHOTO,
AHTPOIIOTEHHOTO ¥ TEXHOT'€HHOT'O MPOUCXOXKICHUSI.

OcCHOBHbBIE TPUHILIMUIIBI 3aIIUTHI. 3aIlIUTa OT XUMUYECKMX U OMOJOTUYECKHX HEraTUBHBIX (PAKTOPOB.
3ammTa OT SHEPreTUUeCKUX BO3AEHCTBHIA M ¢u3ndyeckux nonerd. OOecrieueHre OE30MACHOCTH CHUCTEM,
paboTaromMx TMOJ  JaBiI€HHEM. be30macHOCTh OSKCIUTyaTalud TpyOONpOBOJOB B XMMHUYECKOM
MPOMBILIUIEHHOCTU. be3omnacHasi sKcIuTyaTalusi KOMIIPECCOPOB. AHaiu3 M OLEHUBAHME TEXHOTEHHBIX M
MPUPOJIHBIX PUCKOB.

5. O6ecneueHre KOMPOPTHBIX YCIOBHH AJIs )KU3HH U ACSITENLHOCTH UenoBeka. [lonarre koMmpopTHBIX
WJIM ONITUMAJIBHBIX YCI0BUH. MUKpOKIMMaT nomeeHnii. OCBEIIeHNe U CBETOBAs Cpela B IOMELICHUU.

6. [Icuxo(hr3noaorniaeckue u YProHOMUIECKUE OCHOBBI OE30MTACHOCTH.

[Icuxuueckre mpoIEecchl, CBOMCTBA U COCTOSHUS, BIMAMOIIKME Ha Oe30macHOCTh. Buasl u yciaoBus
TPYIOBOU AESITENTLHOCTH. IPrOHOMHYECKHUE OCHOBBI 0€30ITaCHOCTH.

7. Upe3BbIUailHbIe CUTYyallMd U METO/IbI 3aIIUTHI B YCIOBUSAX UX pEATU3ALINH.

O6mme ceenenus o YC. Toxap u B3pbIB. ABapuu Ha XUMHUYECKH ONACHBIX O0BEKTaX.

Pannanmnonnsie aBapuu. [Ipubopbl panmualiMOHHON, XMMHUYECKOW pa3BEIKHd W JTO3UMETPHUUYECKOTO
KOHTpoJid. Upe3BblualiHble CUTyallud BOGHHOTO BPEMEHH. 3allluTa HACEJIEHUS B YPE3BhIUAWHBIX CUTYaAIUAX.
VYcToiunBOCTh PYHKIIMOHUPOBAHUS 00BEKTOB SKOHOMUKHU B UPE3BBIYANHBIX CUTYyAIIHSIX.

8. YrpaBneHue 0€30MacHOCTHIO KU3HEACSITEILHOCTH.

3akoHOJATeNbHbIE W HOPMATUBHBIE  IPABOBbIE  OCHOBBI  YIpaBi€HHUs  0€30MacHOCTHIO
KU3BHEJEATEIIbHOCTH. JKOHOMHYECKHE OCHOBBI YIIpaBieHHsS Oe30macHOCThi0. CTpaxoBaHWE PHUCKOB.
["ocynapcTBeHHOE yIipaBieHHe 0€30MacHOCThIO.

4. O0beM yueOHOM JUCUUIIJIMHBI

Bun yueGHoM paboTh B 3aueTHBIX B akan. B acrp.
eAMHUILIAX yacax Jacax
OO611ast TpyA0€MKOCTh JUCITUTUTHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jleknun 0,89 32 24
JlaGopatopHbie pabOTHI 0,44 16 12
CamocTosiTesibHasi padoTa 1,67 60 45
[TonroroBka K 1a00paTOpPHBIM paboTam 0,56 20 15
CaMOCTOSITETbHOE U3YYEHUE PA3/ICJIOB TUCIUIIIINHBI 1,11 40 30
Buabl KoHTpOJIA:
IK3aMeH 1,0 36 27
KoHTakTHas paboTa — MPOMEKYTOYHASI ATTECTAIIHS 1,0 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7
Buj MTOroBOro KOHTpOJIsi: IK3aMeH
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AHHOTanuA padoyeil MPOrpaMMbl JUCHHIJIMHBI
«/H:KeHepHas U KOMIIbIOTePHas rpaguka

1 Hesb AMCUMIVIMHBI — HAYYUTH CTYJIEHTOB CIIocO0aM OTOOpa)KeHUsI MPOCTPAHCTBEHHBIX (POpM Ha
TUIOCKOCTH, BBIMIOJIHEHUIO M YTEHUIO YEPTEekKEH METOJaMu KOMITBIOTEPHOW TrpaduKu W MpaBWiIaM, U
YCIIOBHOCTSIM, IPUMEHsIeMbIM TTpH 3ToM (ctangaptam ECKJI).

2. B pe3yabTaTe M3y4YeHUS IMCUUILIUHBI 00y4AIOIINICH 10/I2KEeH:

Obaadoams cliefyOMUMUA KOMIETSHIIMSIMA U UHIAUKATOPAMH UX JOCTUKCHHUS:

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

3namu:

- Croco0bl 0TOOpaKEHUS MPOCTPAHCTBEHHBIX (HOPM Ha TUIOCKOCTH;

- MpaBUJia U YCIOBHOCTH IPU BBIMOTHEHUU YEPTEKEH;

- BUJIbI CHMMETPHUH F€OMETPUUECKHUX QUryp;

- BUJIbI U3JIETTUN U KOHCTPYKTOPCKHUX JJOKYMEHTOB;

- OCHOBHBIC BHJIbI TpaduuecKuX WH(POPMAIMOHHBIX CUCTEM, 0a30BYI0 TpaUUECKYIO CHCTEMY,
UCTIOJIb3YEMYIO B yUeOHOM Ipolecce.

Ymemn:

- BBITIOJIHATH M UATATh YEPTEIKU TEXHUUECKUX U3JIEIUIN C YUETOM JIEUCTBYIOIIMX CTAaHIAPTOB;

- BBITIOJHATH M YUTATh CXEMbI TEXHOJIOTMUECKHUX MPOIIECCOB;

- MCIOJIb30BaTh CPEJICTBA KOMIBIOTEPHON TpadUKH I U3TOTOBICHUS YePTEIKEH.

Braoemn:

- croco0amMu U MpueMaMu U300paKeHHsI TPEIMETOB Ha IIOCKOCTH;

- rpadudeckoit cucremoint «Kommacy.

3 KpaTkoe coaep:kaHue IUCHUNIHHBI

Pazngen 1. O0mue npaBuiia BbINOJHeHHUsl 4yeprexkeil. [IpaBuna BeImosHEHWs U 0GOPMIICHUS
yeprexen B coorBeTcTBUM ¢ ['OCT. ['eomeTpuyeckue mocTpoeHus.

Pa3znean 2. IlpoeunpoBanue reomerpudeckux puryp. Meron npoexuunii. [Ipsimbie u KpuBbIE JIMHUU.
[Mnockocte. [loBepxuoctu. ['eomerpuueckue Tena. Cummerpusi reomerpudeckux (uryp. OmnpenencHue
HaTypaJIbHOW BEJTWYMHBI OTPE3Ka MPSMOU U TIockoi purypsl. [lepecedenne reomeTpudecKkux o0pa3os.

Paznen 3. U3o0paxkenuss mpeameroB nmo I'OCT 2.305-2009. HU3neanss U1 KOHCTPYKTOPCKHE
JOKYMeHTBI. 1300pakeHnsi. AKCOHOMETPHUECKHUE YePTEXKHU M3AeTuid. Buapl n3aenuii 1 KOHCTPYKTOPCKUX
NoKyMeHTOB. Cxembl. Pe3p0bl: 00pa3zoBanue, KiaccupuKaims, n300pakeHne 1 0003HaYeHUE Ha YepPTexKe.

Paznen 4. U300paxkenusi nerajieid U UX cCOeAMHEHMd. DCKU3bl U TEXHUYECKUE PUCYHKH JETajeH.
Pe3b0oBbIe u3nenus u coenuHeHus. Jlpyriue BUIbl pa3beMHBIX U HEPa3beMHBIX COSAMHEHUH JeTajei.

Paznen 5. Ueprexu cOopouHbIX eauHun. I[IpaBuna BBITOTHEHUS W OQOpPMIIEHUS COOPOYHOTO
yeprexa. JleranupoBaHue yepTekeld COOPOUHBIX €IUHUII.

Pa3znen 6. KomnbrorepHas rpapuxka. Co3gaHue W peJaKTUPOBAHUE YEPTEXKEH METolaMu
KoMmbloTepHOU Tpaduku. Co3znaHue TpexMepHbIX Mojeneil. Co3aHue acCoIMaTUBHBIX YEPTEkKEH Ha OCHOBE
TPEXMEPHON MOJIETIH.

4 O0beM yueOHOH TUCHHMILINHBI.

Beero Cemectp
Bun yaebHoli paboThI ! 2
3E Axkan. 3E Axap. 3E Axap.

q. 9. 9.
OOu1ast TPYA0EMKOCTh AUCIUIIMHBI 7 252 4 144 3 108
KonTakTHasi pabora — ayiMTOpHbIE 222 80 1,33 48 0,89 32
3aHATHS:
B TOM 4HcJie B ¢popMe NpaKkTHYeCKOii 1,44 52 0,72 2 0,72 2
NMOAr0TOBKH
Jlexuuu 0,44 16 0,44 16 - -
[Tpaktuueckue 3austus (113) 1,78 64 0,89 32 0,89 32

B TOM 4HCIIE B GOopMe MPAKTHUECKON

1,44 52 0,72 26 0,72 26
IOATOTOBKH
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CamocrosiTesibHas padora 4,78 172 2,67 96 2,11 76
KonTakTHas CaMOCTOATE b HAs pabora 0.8 0.4 0.4
(3a4eT C OLEHKOM)
Kypcosas pabora 35,8 35,8
KonTaktHas caMOCTOSTe b HAs pabora 4,78 0.2 2,67 2.11 0.2
(mpueM KypcoBoi pabOThI)
[ToaroToBKa K KOHTPOJIBHBIM paboTam 36 18 18
CaMocTosTeTbHOE N3YYCHUE Pa3/IeIOB 99.2 776 216
JTUCIUILTAHBI
3ayer ¢
3auer C OIIEHKOIi,
Bua uTOroBoro KOHTpoJIA: .
OIIEHKOH KypcoBasi
padora
Beero Cemectp
Bun yaebHoli paboThI ! 2
3E Actp. 3E AcTp. 3E AcTp.
q. 9. 9.
OO6m1ast TpyA0€MKOCTh TUCIUILIMHBI 7 189 4 108 3 81

KonTakTHasi paboTa — ayIMTOpHBIE 2,22 60 1,33 36 0,89 24

3aHAITHSL:
B TOM 4HcJie B popMe NpakTHYeCKOii 1,44 39 0,72 195 | 0,72 | 195
NMOJATOTOBKH
Jlexuuu 0,44 12 0,44 12
[Tpaktuueckue 3ausrus (I113) 1,78 48 0,89 24 0,89 24
B TOM 4HcIie B (hopMe MPaKTUUECKON
HOATOTOBKH 1,44 39 0,72 19,5 | 0,72 | 19,5
CamocTosiTesibHasi padoTa 4,78 129 2,67 72 2,11 57
KonTaktHas CaMOCTOSTE b HAs pabora 0.6 0.3 0.3
(3a4eT C OIEHKOM)
Kypcosas pabora 26,85 26,85
KonTaktHas caMOCTOSTe b HAs pabota 478 | 015 | 2.67 211 | 0.15
(mpueM KypcoBoi pabOThI)
[ToaroToBKa K KOHTPOJIBHBIM paboTam 27 13,5 13,5
CaMocTosTenbHOE N3yUYEeHUE Pa3/IeioB 74.4 58.2 16.2
JUCIUIUTAHBI
3aver ¢

3auyer ¢ OLIEHKO},
Bua uTOroBoro KOHTpoJIA: .

OlIeHKOH KypcoBast

pabdora

AHHOTaIUsA padoyei MPOrpaMMbl JUCUHUIIIMHBI
«IIpukaagHas MeXaHUKA»

1. Ieab JMCHMIJIMHBI — HAYYUTh CTYJEHTOB TBOPYECKOMY HOJIXOY K BBIIIOJIHEHUIO MHKEHEPHBIX
pacyeToB Ha MPOYHOCTH, KECTKOCTh U YCTOMUMBOCTH 3JIEMEHTOB KOHCTPYKIUH, JeTallell U y3J70B MallllH 1
anmnaparos.

2. B pe3yabTraTe ndy4eHUus JUCHHUILIMHBI 00yYAIOUIUICA T0JIKEH:

Obnadamye cleayOMMA KOMIIETEHIIMAMHU U UHIUKATOPAMH UX JTOCTHKECHUS:

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

3nams:
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- OCHOBHBIE YpaBHEHHUS M METOJbl PEIIEHHUS 3a/lady CONMPOTHUBIICHHS MATEpUAJIOB U JeTallel
MalluH;

- OCHOBHBIE METOJIbl PACUETOB Ha MPOYHOCTh, KECTKOCTh M YCTOWYMBOCTH 3JIEMEHTOB
KOHCTPYKILHMI MalllMH W anmaparos;

- OCHOBBI TEOPUH pacyeTa JIeTajei U y3J0B MAlllUH U allapaToB XMMUYECKON TEXHOJIOTUH;

- KOHCTPYKLIHUHU, TUITAXXU U KPUTEPUHU pabOTOCTIOCOOHOCTH JeTalieil MallIuH, COOPOYHBIX €IUHUI]
(Y3710B) 1 arperaTos.

Ymems:

- MIPOBOJIUTH pPAacyeThl DSJIEMEHTOB KOHCTPYKIIMM Ha OCHOBE METOJOB CONPOTHUBIICHUS
MaTepHaJoB;

- paccUMTBIBATh U KOHCTPYHUPOBATh AETAIA MAILIWH IO UCXOAHBIM JIaHHBIM;

- MIPOU3BOJIUTH PACYETHI M0 OCHOBHBIM KPHUTEPHUSM PabOTOCTIOCOOHOCTH U KOHCTPYHPOBAHUS
JeTajiell MaIiuH;

- BBITIOJIHATh U YUTATh TEXHUYECKHUE CXEMBbI, YEPTEKHU U ICKU3bI JI€TaleH, y3JI0B U arperaToB
MaIuH, COOPOYHBIX YEPTEIKEH U YEPTEIKU OOIIIETO BUIA.

Braoemy:

- HaBBIKAMH pacyeTa CONPOTUBIICHUS MATEPUATIOB aHAIUTUYECKUMU METOAAMM;

- HaBBIKaMU BBIOOpa MaTEPHUAJIOB 110 KPUTEPHUSM POYHOCTH;

- pacueTaMu TUIIOBBIX JE€Tajel MallliH, MOJb3ysCh cripaBouHoi quteparypoit u ['OCTamu.

3. KpaTkoe comepxkanue Q11 CHUNITIHHBI

Paznen 1. Omnpenenenne peakuuii omop. PacrsikeHue-cikaTme. AOCOIIOTHO TBEPAOE TEJO.
DJIEMEHTHI CTaTUKU. YpaBHEHHUs paBHOBecus. CBsi3u U ux peakuuu. OCHOBHBIE JOMYIIEHUS U MPUHIUIIBI
COTPOTHUBIICHUs] MaTepuanoB. Meton cedennii. Hampsokenus, nepopmanuu u nepemenieHus. 3akoH ['yka.
JuarpaMmbl pacTsKeHUs JJIsl INIACTUYHBIX U XPYIKUX MAaTEPUAIOB U UX XapAKTEPUCTUKHU.

Pasnen 2. Kpyuenue. U3ru6. 3akon ['yka mpu caure. BHyTpeHHHEe cuiioBble (DakTOphl mpu
KpY4YeHUH. YCJIOBUE TMPOYHOCTU NpPH KpydeHUH. ['eoMeTpuyeckre XapaKTEepPUCTHUKU IUIOCKHX CEUYECHHI.
[ToHsiITHE YUCTOTO M MOMEPEUHOT0 U3rnO0B. OMnpeeeHre HOPMAIbHBIX HAMPSHKEHUH. Y CIIOBUE TTPOYHOCTH
npu u3rude. OnpezencHue KacaTeabHbIX HaIpsHKeHUN. PaninonanbHble GOpPMBI CEUeHUH.

Paznen 3. CioxHoe HampsizkeHHOe cOCTOsiHMe. OCHOBBI TEOPUM HAMNPSKEHHOTO COCTOSIHUS U
TUMOTe3bl MpoYHOCTU. IloHATHME HampstkeHHoro coctosHus. OOoOmenHbli 3akoH ['yka. Ilonsarue
SKBUBAJICHTHBIX HANPSDKEHWM M KPUTEpPUEB MPOYHOCTU. ['mmore3bl mpoyHOCTH. TOHKOCTEHHBIE COCY.IBI
XUMUYECKUX NPOU3BOACTB. BoiBOa ypaBHeHus Jlamutaca. YcimoBue npodyHocTu. Pacuer cxxaThIX CTEpKHER Ha
yCTOMUHUBOCTD. [[OHSATHE KpUTHUYECKOHN CUITBI M KOA(DPHUITMEeHTa 3amaca MPOYHOCTH. PacueT KpuTHIECKON CHITBI
no Diinepy. Ipenenst npumeHnMocTH hopMysl Ditepa.

Pasnen 4. Jeranm wmammu. Krnaccudukanus peraseld MamMH W allapaToB XUMHUYECKHUX
pou3BOJCTB. Pe3b0oBhIie coenuHeHusi. Pacuer OONTOBBIX COCAMHEHHI MPU MOMEPEYHBIX U IPOJIOJIBHBIX
Harpy3kax. [llmoHounsle coequHenus. PacyeT mimoHoOk Ha cpe3 U cmatue. Buasl cBapku. Buabl cBapHbBIX
mBoB. PacueT Ha MPOYHOCTH CTHIKOBBIX M HAXJIECTOYHBIX IIBOB. Bambl u ocu, MX KilacCUpUKALUS U
Ha3HaueHue. [logmmnHukr  ckompxeHusa.  Marepuansl  Bkianpiuend. [logmmnHukM — KadeHHs.
[IpuHIMNHATEHOE YCTPOMCTBO U OCHOBHBIE TEOMETPHUECKUE pa3Mephl. JJOCTOMHCTBA, HEIOCTATKH U 00JIACTH
NPUMEHEHHUS MOALIMIHUKOB KaueHUs U ckosbkeHus. [IpuBoanbie mydtel. Haznauenune. Knaccudukanus
MydT. 3youarsie nepenaun. OKpy>KHOE U paguaibHoe yeunus. Penykropel. Onpenenenue u kiaccuuKarms.

Paznen 5. PacueT XMHMH4YeCKOro anmapara ¢ MEXaHH4eCKUM TepeMelIuBalOIUM YCTPOHCTBOM.
OdopmneHne MOSCHUTENBHON 3amucku. [IpoeKkTHbIE W TPOBEPOYHBIC PACUETHl THUIIOBHIX JJIEMEHTOB B
COOTBETCTBUHU C JEHCTBYIOIIMMU METOIMKaMH. UepTexxk oOIIero BHAa ammapara ¢ BHAAMHU, pa3pe3ami,
CCYCHHUSMHU M BRIHOCHBIMHU JJIEMEHTAMH, JAIOUIMMH TIOJTHOE MPEACTaBIeHUE 00 €ro YCTPONUCTBE U MPUHITHIIE
paboTHI. YepTeKU COOPOUHBIX CIUHHMII U JieTajeil. UepTexxu cOOpOYHBIX AMHUIL U IeTaJICH.

4 O0beM yueOHO TUCUUIJINHBI.

Beero Cemectp
Bun yuebnol paboThl 3 n
3E Axan. 3E Axan. 3E Axan.
9. q. q.
OO6m1asi TpyA0€MKOCTh TUCIUILIMHBI 6 216 4 144 2 72
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KonrTakTHas padora — ayiuTopHbIE 222 30 1,78 64 0,44 16
3aHATHS:
B TOM 4HcJie B popMe NpaKTHYECKOI 1,44 52 1,16 42 0,28 10
MOAITOTOBKH
Jlexuuu 0,89 32 0,89 32 - -
[Tpaktrueckue 3anstus (113) 1,33 48 0,89 32 0,44 16
B TOM 4HCIIe B (hOpMe MPAKTUIECKON 1,44 59 0.72 2 0.22 ]
MIOATOTOBKH
CamocrosiTesibHas padora 3,78 136 2,22 80 1,56 56
KonTakTHas camocrosiTenbHas paboTa
. 0,4 0,4

(3a4eT C OIEHKOM)
KypcoBoii npoekT 55,6 55,6
KonTakTHas camocrositenbHas padboTa 0.4 0.4
(mpueM KypcoBOro MpoeKTa) 3,78 ’ 2,22 1,56 ’
PacuetHo-rpaduueckne paboThl 18 18
[ToaroToBKa K KOHTPOJIBHBIM paboTam 18 18
CaMocTosTenbHOE N3yUYEeHUE Pa3/IeIoB 436 436
JTUCIUILTAHBI

3ayer ¢ KYpCOBOM
Bua uToroBoro KOHTpoJIs: “

OlIeHKOH NPOEKT

Beero Cemectp
Bun yuebHoli paboThl 3 4
3E Actp. 3E Actp. 3E Actp.
q. 9. 9.

OO6m1asi TpyA0€MKOCTh TUCIUILIMHBI 6 162 4 108 2 54

KonrakTHas padora — ay1uTOpHBIE 2,22 60 1,78 48 0,44 12

3aHAITHSA:
B TOM 4HcJie B popMe NpakTHYeCKOil 1,44 39 1,16 31,5 | 0,28 7.5
NMOAr0TOBKH
Jlexuuu 0,89 24 089 24 - -
[Tpaktuueckue 3ausrus (I113) 1,33 48 0,89 24 0,44 12
B TOM 4HcCIIe B (hopMe MPaKTHUECKON 1,44 39 0.72 19.5 | 022 6
MOATOTOBKU
CamocTosiTesibHasi padoTa 3,78 102 2,22 60 1,56 42
KonTakTHas camocrosiTenbHas paboTa
N 0,3 0,3

(3a4eT C OIEHKOM)
KypcoBoii npoekT 41,7 41,7
KonTakTHas camocrosiTenbHas paboTa 03 0.3
(mpueM KypcoBOTro MpoeKTa) 3,78 ’ 2,22 1,56 ’
PacuerHo-rpaduueckue paboTbl 13,5 13,5
[ToaroToBKa K KOHTPOJIBHBIM paboTam 13,5 13,5
CamocrosiTenbHOE U3yUYEHHE Pa3/IeNIoB 32,7 32,7
JUCIUIIMHBI

3ayer ¢ KYPCOBO#
Bua uTOroBoro KOHTpoJIA: .

OlIeHKOH NPOEKT

AHHOTaIUsA padoyei MPOrpaMmMbl JUCUHUIIIMHBI
«IIpouecchl ¥ anmapaTbl XHMHYECKOM TEXHOJIOTHID

1. Ieab TUCHMIIMHBI - BMECTES C JUCHUILIMHAMU OOIIEH XMMHYECKOW TEXHOJOTHH, XUMUYCCKUMHU
MPOIIECCAMH M PEaKTOPaMH M IPYTUMH, CBS3aTh OOIICHAYYHYIO U OOIICHH)XCHEPHYIO MOJTOTOBKY XUMHUKOB-
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TEXHOJIOTOB, YTO HEOOXOAMMO TpHU TMOATOTOBKE OaKalIaBpOB MO JAaHHOMY HAMpPaBICHUIO /IS HAy4HO-
HCCJIEIOBATEIbCKOM U MPaKTU4YeCKoi paboThl HA MPEANPUATHSAX.

2. B pe3yabTaTe M3y4YeHUS IMCUMILIUHBI 00y4AIOINICH T10/I2KEeH:

Ob6nanath ciaeayoUMMI YHUBEPCATbHBIMU KOMITIETEHIIUSIMU ¥ MHIUKATOPAMU UX JOCTHKEHHUS:

VYK-1 - VK-1.1, VK-1.2, YK-1.3, VK4, VK-2 - VK-2.3; YK-2.10, YK-3 - YK-3.3, VK-8, VK-8.4,
OIIK-2, OIIK-2.6, OIIK-2.7, OIIK-2.8, OIIK-4, OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.7, OIIK-4.12, TIK-1,
[IK-1.2, TIK-1.3, T1K-2 - TIK-2.3, T1K-3 - [1K-3.2, [1K-4 - [1K-4.3.

3nameo:

— OCHOBBI TEOPUHU MEPEHOCA MUMITYJIbCa, TEIUIa U MAaCChL;IPUHIUIBI (PUINUECKOTO MOJEIUPOBAHUS
MPOLIECCOB; OCHOBHBIE YPAaBHEHUS IBHXKCHUS JKUKOCTEN; OCHOBBI TEOPUH TEILIONEPEIaul; OCHOBBI TEOPUU
Maccorepeiayl B CHCTEMax CO CBOOOJHOW M HEMOJABI)KHOM rpaHuled paszena (pas3; TUIIOBbIE MPOLECCHI
XUMHUYECKON TEXHOJIOTUH, COOTBETCTBYIOLIUE aNliapaThl U METO/bl X pPacyeTa;

— METOJbl TOCTPOEHUS SMIIMPUYECKMX W TEOPETHUYECKUX MOJEIEH XUMHUKO-TEXHOJIOTMYECKUX
MPOLIECCOB.

Ymemy:

— OMNpEAeNsITh XapakTep ABMXXEHHUS >KHIKOCTEM M Ta30B; OCHOBHBIE XAPAKTEPUCTHKU IPOLIECCOB
TEIUIO- M Maccolepefaydd; pacCYUThIBaTh MapaMeTpbl W BbIOMpaTh ammaparypy Ui KOHKPETHOTO
TEXHOJIOTMYECKOT0 MPOLECcCa;

— paccuuThIBaThb OCHOBHBIE XapaKTEPUCTHUKU XHUMHKO-TEXHOJOTHYECKOIro IMpoliecca, BhIOMPATh
palMOHATBHYIO CXEMY.

Braoemy:

— METOJIaMHU TEXHOJIOTHYECKUX PACUYETOB OTACIBHBIX Y3JIOB U JIeTallell XUMUYECKOT0 000PYI0BaHHUS,

— HaBBIKaMHU [MPOEKTUPOBAHUS TUIIOBBIX AIllIapaTOB XUMHYECKOW MPOMBIIIJIEHHOCTH;

— METOJIaMU OTIpeICNICHUs] PAIIMOHAIBHBIX TEXHOJIOTHUYECKUX PEKUMOB paOOTHI 000PYIOBAHHUS.

3. Kpartkoe cogep:xanue JTUCUMIIMHBI.

Pa3zpnen 1. 'mapoanHamMuveckne npouecchbl M aNnapaTbl XMMHYECKO TEXHOJIOTHH.

1.1. Bsenenwue B qucnumiunHy. OCHOBHbBIC TOHATHS U ONPEICICHUS.

[Mpenmer mucummmuabl «lIporecchl W ammapaThl XUMHYECKON TexHomorumy». Kitaccupukamms
npoueccoB. HernpepsIBHBIE U TEPUOINYECKHUE, CTALIMOHAPHBIE U HECTALIMOHAPHBIE MPOLECCHI.

OcHOBHBIE 3aKOHOMEPHOCTH TPOIECCOB W OOIIME MPHUHIMIBI pacdyera anmnaparoB XUMUYECKOU
TEXHOJIOTHH.

Kunkoctn u ra3el. Knaccudukanus xuakocredt. MneanpHas Kuakocth. KamenbHble W ymnpyrue
*Kuakoctu. Cunbl, IEHCTBYIOIINE B )KUJIKOCTU: MAaCCOBBIE M MOBEPXHOCTHbIE. HanpsikeHus B )KUIKOCTAX U
ra3ax (TaHTeHIMATbHbIC M HOpMalibHbIE). CBOHCTBA KUKOCTEH.

Mopenb HenpepbIBHOU cpefbl. [ToHsTHE (HU3NYIECKOTo AIeMEHTapHOTO 00beMa.

1.2. OCHOBBI TEOpUH TIEPEHOCA.

OcHOBBI TeOopuUM SBJICHMM TIEpeHOCA: aHAIW3 MEXaHM3MOB, MOJIEIMPOBAHUS U Ppa3pabOTKU
00001IEHHBIX METOIOB pacueTa ruAPOMEXaHUIECKUX, TETUIOBBIX U MACCOOOMEHHBIX MPOIIECCOB U alapaToB.
DEeHOMEHOJIOTHYECKUE 3aKOHBI MIEPEHOCAa UMITYJIbCA, MACChl M SHEPTUU. MOJIEKYJISIPHBI U KOHBEKTUBHBIN
nepenoc. O01mye 3aKOHOMEPHOCTH THAPOAUHAMUKH, TEILIONEpEaadd U Macconepenayn. B3anMocBs3p 3TuX
IIPOLIECCOB B MPOMBIIIJIEHHOM annaparype. Poiib siBlIeHHI epeHoca IPU XUMUYECKHUX MTPEBPAIICHUIX.

MartepuanpHble W DHEpreTHYecKue (TEIUIOBbIE) OallaHCBI; OMpEAeNCHHE MAaCCOBBIX IOTOKOB U
SHEPreTUYECKHX 3aTpaT. Y CIOBUs PaBHOBECHS M ONpEENICHUE HalpaBIeHHs MpoleccoB neperoca. O0mmii
BUJI YPaBHEHUN CKOPOCTHU MPOIIECCOB; IBIKYIINE CUIBI M KMHETHYeCKuEe Kod(duiimeHTsl. JIumMuTupyromnme
CTaJuH.

1.3. T'mapocraruka.

Juddepennmanbapie ypaBHEeHUsT paBHOBecHst Dumepa. [Tokosmascst sXKuaKoCTh MO ISUCTBUEM CHITBI
TsokecTd. OCHOBHOE YypaBHEHHUE THAPOCTATUKU. [IpakThueckue TMPUIIOKEHUS OCHOBHOTO YpPaBHEHHS
TUAPOCTATUKH.

1.4. T'maponuHamuka.

bamanc cunm npu ABWKEHWM BS3KOM HECKMMAEMOW JKUAKOCTH. YPAaBHEHHE HEPa3pbIBHOCTH
(crmomrHOCTH) TIOTOKA. Y paBHeHue HaBbe-CTokca u ero (GU3u4ecKuii CMBICT.
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ITono6HOe mpeoOpasoBanue ypaBHeHusi HaBbe-Crokca. be3pazmepHble mepeMeHHBIE - KPUTEPHH
rUApoauHAMUYecKoro momoous (Dinepa, Pelitnonpaca, @pynaa, TOMOXPOHHOCTH), UX (PU3MYECKHI CMBICIH;
napameTpuueckue Kkpurepuu. KpurepuaibHoe ypaBHEHUE IBUKEHUS BA3KON KUIKOCTH.

VYpaBHeHue NBWXKEHHUS Diiepa. DHEPreTUYECKUd OajlaHC CTAllMOHAPHOTO BWIKEHUS HACATIbHON
KUJKOCTU. YpaBHEHUE bepHyIUIM I UACAIbHONW U PEAIBHOM KUAKOCTH. Ero nmpaxkrudeckue NpUioKeHUs
(ucteuenue xuakocrei, Tpyoka [luro-Ilpanaris). [IpuHIUIE H3MEPEHUS CKOPOCTEH U PACXO0B KUIKOCTH
JPOCCENHBIMU MPUOOpPaMH U MTHEBMOMETpHUECKUMHU TpyOkamu. OmpeneieHne pacxoIoB MPU HCTCUCHUH
KHUAKOCTEN Yepe3 OTBEPCTHUS WIIM HACAIKH.

IMaapoauHaMuYecKre peXKUMBI IBHXKCHUSI )KUIKOCTEH: TAMUHAPHBIN U TYPOYICHTHBIMN.

Yucno PeliHonmbaca u ero KpuTHYeCKHe 3Ha4YeHHS. MeXaHW3Mbl JJAMUHAPHOTO U TYpPOYJICHTHOTO
teueHuil. [lonarue typOynentHoctu. [IpencraBieHuss O THAPOJMHAMUYECKOM IMOTPAHUYHOM CIJIOE€ MPH
TEYEHUH 110 TpyOaM U KaHajlaM U IpU OOTEKaHUHU Tell.

Pacyer nuamerpa TpyOONpOBOAOB M ammaparoB; BBIOOP CKOPOCTEH MOTOKOB M ONTHUMAJILHOTO
JIraMeTpa TpyOoIpoBOIOB.

Pacnipenenenne ckopocTeil mo paauycy TpyObl TMOCTOSIHHOIO CEUEHHUs TpU JaMHUHApHOM
CTAallMOHAPHOM TE€UYEHUHU.

Teuenwne B TpyOax u kananax. Onpeaensronri MonepevHbli pa3Mep MOTOKa B KaHAJIax MPOU3BOJILHOM
(bOpMBI: TUAPABIUYECKUI paaryC, SKBUBAJICHTHBIN TUaMETD.

['unpaBnuyueckoe CONMPOTUBIICHHE NMPU TEUEHUM KUIKOCTeW M ra3oB. Pacuer moreph Ha TpeHHE
(ypaBuenue [lapcu-BeiicOaxa) u Ha MecTHBIE conpoTuBIeHUS. COOTHONICHHUSI U HOMOTPAaMMBI ISl pacdera
kodd¢umeHTa TpeHusa. 3aBUCUMOCTH MEXAYy pacxoJoM WU IepemnanoM AaBieHusa. Pacuer Hamopa ans
nepeMeIeH s )KUAKOCTEeH Yepe3 cucTeMy TpyOOIpoBOOB U aIapaTos.

1.5. IlepemenieHue KUIKOCTEN.

[lepemeneHue KUAKOCTEH C TOMOIIBIO MAIIMH, MOBBIIAIONINX AaBieHue. O0beMHbIe (TIOPITHEBbIE,
pOTaIMOHHBIC W Jp.) U JUHAMHUYECKHE (LIIEHTPOOEKHBIE, OCeBbIE W Jp.) Hacochl. OCHOBHBIC MapaMmeTphl
pabOThI THAPABINYECKUX MAIIIWH: TPOU3BOIUTEILHOCTD, HAMIOP, MOITHOCTh, KIT/I.

Pacuer Hanopa u moTpebaseMoit MOIITHOCTH; TO00P IBHUTaTENs K Hacocy. OnpeeneHne J0myCTUMON
BBICOTHI BCACHIBaHUsI. SIBJIEHNE KaBUTAIlMU U €TI0 IPEIO0TBPAICHHE.

OcobenHoctu pabOTHI, COIMOCTaBICHUE W OO0JACTH TPUMEHEHHUS OCHOBHBIX THIIOB HACOCOB -
LEHTPOOCKHBIX, TOPIIHEBBIX (MIyHXepHbIX) u ap. CBsa3p Hamopa, wmommuoctn u  KIIJA ¢
MIPOU3BOUTENHHOCTHIO (XapaKTepUCTUKU HAacocoB). PaboTa HACOCOB Ha CETh M WX BBIOOpP; PETYJIUPOBAHHUE
IIPOU3BOIUTEIBHOCTH.

Pa3znen 2. TensioBble mpouecchl M annapaTbl XMMUYeCKON TEXHOJIOTHH.

2.1. OcHOBHBIEC TOHATHS U ONIPEJCICHUS B TEIJIONEpeaaye.

OcHOBHbBIE TEIJIOBbIE TPOIECCHl B XUMHYECKOW TEXHOJIOTMH: HarpeBaHUE U OXJaXKICHHE,
KOH/JICHCALIUSI TAPOB U UCHAPEHUE KUIKOCTEH.

CranuoHapHbli M HECTAallMOHAPHBIA TEPEHOC TEIUIOThL. TeMmeparypHoe ToJie, TPaJHEHT
TEMIIepaTypbl W TEIUIOBOM IMOTOK; TeIUIONepenaya W Temiooraaya. TemmepaTyponpoBOJHOCTh —
TEIJIOMHEPLIMOHHBIE CBOICTBA CPE/IbI.

2.2. TlepeHoc sHepruu B GopMe TEeIIOTHI.

TennoBoi 6anaHc Kak YaCTHBINA CITy4ai SHepreTrudeckoro 6amanca. OnpeaesieHne TEI0BONW Harpy3Ku
anmapara Ipy U3MEHEHUHU U 0e3 U3MEHEHHS arperaTHOro COCTOSTHUS. Pacxo1 TerioHOCHTENeH.

HuddepennmanbHoe ypaBHEHHE TIEpeHOCa SHEPTHH B (hopMe TeTuIoThl, ypaBHeHne Dypre-Kupxroda
Y TETUIONPOBOIHOCTH.

CranuoHapHBIf TMEpEeHOC TEIUIOThl Yepe3 IUIOCKWEe W UWIMHApUYeckue creHku. CoueTaHue
MEXaHU3MOB MEPEHOCA TEIUIOTHI (TETIONPOBOJHOCTH, KOHBEKIIMH, U3ITYyUCHU).

KonBekTuBHBIN TiepeHOC TemnoThl. be3pasmepHbie nepemeHHble — uucna Hyccensta, [lekie,
[pannrns, ['pacroda, @ypre. Pacuer kodpPpuIMEHTOB TEIIOOTAAYN MPU BBIHYKACHHOW M €CTECTBEHHOM
KOHBEKIIUU.

TenmooOMeH npu U3MeHeHUHu arperaTHoro cocrosiHus. Konnencanus napos. @opmyna Hyccenbra.
TennooOMeH py KUTICHUH.

PannantHell TemionepeHoc. B3aummuHOoe wu3nydeHue Tenl. PalMaHTHO-KOHBEKTUBHBIA IIEPEHOC
Ter1oThl. PacueT moreph TEMJIOTHI anmaparaMyd B OKpPY)KAIOIIYIO cpely M TerioBo u3omsiiuu. OCHOBHOE
ypaBHEHUE TEIUIONEpeaauH.
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2.3. Tennomnepenaya B MOBEPXHOCTHBIX TEMI00OMEHHHKAX.

Tennonepenaya B HOBEPXHOCTHBIX TEINIOOOMEHHUKAX. AJIUTUBHOCTh TEPMUYECKUX COMTPOTUBIICHUIA.
Cpennsist IBHXKyIIAs cuiia Terionepenadn. OnpeneneHne CpeHei IBUKYIIEeH CHUIbI B anaparax pa3IuaHbIX
KOHCTPYKUMWA. B3auMHOe  HampaBiieHHME  JBW)KEHUS  TEIUIOHOcHTeNlel. Pacuer  moBepXHOCTH
TEMI000MEHHUKOB.

CriocoObl 1o/IBOJAa U OTBOJIA TEIUIOTHl B XMMHUYECKON TeXHOJIOTUU. TpeboBaHus, mpeabsBiIseMble K
TeruioHocuTensiM. OOOTPeB BOASIHBIM MAapOM, BBICOKOTEMITEPATYPHBIMU OPraHUYECKUMH TEIUIOHOCUTEISIMH,
TonmouyHbiMA  Ta3zamMu. CmocoObl  anmekTpooborpeBa. OTBOx  TEIJIOTHI  BOJOW,  BO3AYXOM |
HU3KOTEMIIEPATYPHBIMHU TETIJIOHOCUTEIISIMU.

TemmooOMeHHble — ammaparbl; uX  kinaccudukamus.  OCHOBHBIE  TUIBI  MMOBEPXHOCTHBIX
TEIJIO0OOMEHHHUKOB (TpyOYaThie, TUIACTUHYATHIC, allllapaThl C MEPEMENTUBAIOIIMMH YCTPOUCTBAMHU M T.JI.)
CmecuTenbHbIE TEMJIOOOMEHHHMKH: TPAaJUpPHHU, KOHJIEHCATOPHI CMEIIEHUs. BbIOOp ONTUMAIIbHBIX
KOHCTPYKUMH W  YCIOBUM OJKCIUTyaTallMM TEMJI0OOMEHHbIX ammapatoB. (OCHOBHbIE TEHACHIIMU
COBEPIIICHCTBOBAHUS TEIUIOOOMEHHBIX anaparoB.

Pa3znen 3. Ilpouecchl M annmaparsl pa3iejeHds TOMOTeHHbIX CHCTEeM (OCHOBHbIE MACCOOOMEHHbIE
NPoLecchl).

3.1._OCHOBHBIE OHATHS U ONPECICHNS B Macconepeaye.

Knaccudukanus npoueccoB maccooOMeHa. OCHOBHBIE MOHATHS M ompeneneHus. Ilporeccel co
CBOOOTHOM M (PpUKCHPOBAHHOM TpaHuUIlel pasnena ¢a3 u ¢ pa3aesronieit ¢ha3pl meperopoaKoi (MeMOopaHoit).
Hocwurenu u pacnpenensiempie BemecTa. CriocoObl BEIpaXXeHHS cocTaBa ¢as.

OU3NKO-XUMUYECKHE OCHOBBI MAacCOOOMEHHBIX MPOIECCOB. PaBHOBECHBIE YCIIOBHUS U OIpENEIeHHE
HampaBiieHus TnepeHoca BemecTBa u3 (assl B (dazy. Kosddunments:r pacnpenenenus. Ilonstue o
Maccorepeiaye 1 MaccooTaue.

KoHnleHTpanimonHoe 1mosie, TPagueHT KOHICHTPAIlMU, OOMMA ¥ YJENbHBIH MOTOK MAacChl.
MonexynspHas nuddy3us B KUIKOCTAX, razax (mapax) U TBEPAbIX Tellax.

3.2. MexaHu3Mbl IEPEHOCa MACCHI.

VYpaBHeHHE HEPa3pPbIBHOCTH ISl IBYXKOMIIOHEHTHON CUCTEMBI.

JuddepenunanbHoe ypaBHeHHE KOHBEKTUBHOT'O TIEPEHOCA MAaCChl B OMHAPHBIX Cpeiax.

Jubdy3noHHBIN TOrPaHUYHBIN CIION; TPO( MM KOHIICHTPAIIMA U CKOPOCTEH B TTOTOKAX.

Koaddunmentsr Mmaccootnaun. OCHOBHBIE MOJICIBLHBIEC MIPEACTABICHUSI O MEXaHU3ME MAaCCOOTIAuH.

MopenupoBanrue KOHBEKTHBHOTO MaccooOmeHa. Yucna Hyccenbra, [lekne, [Ipanatns, @ypee u ap.,
uX (PU3NYECKUI CMBICI, aHAIOTHH C TEIUIOBBIM MOJ00MeM MPUMEHUTEIHHO K ra3aM U KHIKOCTAM. Pacuer
KOA(p(UIIMEHTOB MAaccoOTIaud B amnmaparax pas3JdyHbIX THIOB [0 YypaBHEHUsSM ¢ Oe3pa3MepHbIMU
MEePEMEHHBIMH.

Macconepenaua. OcHOBHOE ypaBHEHHME Maccorepenadn. CooTHOImEeHne Mexay KoddduimeHTamMmu
Maccomepeadyd M MacCOOTIaud, aIJAUTUBHOCTh AU(PY3HMOHHBIX compoTuBieHU. WMHTeHCHpUKanus
Maccorepeiayy ImyTeM BO3AeHCTBHSI Ha TMMUTUPYIOILYIO CTa/IUIO.

Brnusinue ycnoBuii (Temreparypsl, 1aBIeHHS, KOHIEHTPALU) Ha HapaBlIeHUE MaccolepeHoca Ha
npuMepax abcopOIy; MPUHIUIIB BEIOOpa aOCOPOCHTOB.

3.3. ®a30B0€ paBHOBECHE.

MatepuanbHblii 0alaHC HEMPEepPhIBHOTO YCTAHOBUBLIETOCS Ipoliecca MpU Pa3IMYHBIX crocolax
BBIPXXCHHS COCTaBOB (a3 U X PACXOJIOB; YpaBHEHUS paOOUnX JTUHUIA.

[IpenenbHble KOHIIEHTPAIIUHU paCIpeesIIeMOro KOMIIOHEHTA B OT/IAlONIEH U U3BIIeKatoIel da3ax s
MPOTUBOTOYHBIX TIPOIECCOB. MaKCHUMaabHO BO3MOXKHAS CTENEHb W3BICUYCHHS, MHHUMAJIBHBIA U
ONTUMAJIBHBIA PACX0/Ibl H3BIICKAIOIEH (ha3bl.

3.4. MeToibl pacuera pa3MepoB MAaCCOOOMEHHBIX KOJOHHBIX allaparos.

Pacyer momepeuHoro cedeHus (IMameTpa) KOJOHHBI; MpeNeiabHO OMYCTUMass U SKOHOMHUYECKH
ONTUMAJbHAS CKOPOCTH CIUTONTHOM (ha3bl.

PannonanbHplii BpIOOp B3aMMHOIO HaIlpaBl€HUs JBWKEHUS (a3 M OpraHu3alud IOTOKOB B
MacCOOOMEHHBIX ammaparax. Pacder MacCOOOMEHHBIX IPOILECCOB M ammaparoB MJsl CHCTEM C OJHHM
pacnpenenseMbiM KoMIoHEHTOM. OCHOBBI pacueTa BbICOTHI MaCCOOOMEHHBIX alnapaToB ¢ HEMPEPHIBHBIM U
CTYTIEHYAThIM KOHTaKTOM (pa3. J[Ba OCHOBHBIX METOJIa pacyeTa: Ha OCHOBE KOO PUIIMEHTOB Maccomepeadn
U Ha OCHOBE IMOHSTHUS TEOPETHUYECKOHN CTyreHu pazzieneHus. [loHsTHe yucia equHUI] IepeHoca U BhICOTHI
enuHANBl TiepeHoca. daktop wmaccomepenaun. CpenHsis IBIKYIIAs CHIa Macconepenaud. BiusHue
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MPOJIOJILHOTO TE€pPEeMEIINBAaHUS Ha CPEIHIO JBMXKYIIYI cuily Macconepenauu. [lpomeaypa pacuera,
OCHOBaHHasi Ha 0O0BEeMHBIX Kod(hduimentax maccomnepenayu. ['paduyecknii ¥ aHATUTHICCKUNA METOIBI
pacuera.

Pacuer BBICOTBI MacCOOOMEHHBIX ammapaToB CO CTyNeHYaThIM KOHTAKTOM ¢a3. DhHEeKTUBHOCTH
crynenu mo Mapdpu. Cs3pb uncia eaunul] nepenoca u gsokanbHoro KITJ[ ctynenn no Mapdpu. YucneHHbli
pacder «OT CTYINEHHU K CTYNEHW» U ero rpaduyeckas UHTEpHpETals C UCIOIb30BAaHUEM «KMHETHYECKOM
TUHUMY. Y4eT cTpyKTypsl moTokoB u KII/] Tapenku. OcoOeHHOCTH pacdera TapeabuaThiX KOJIOHH Ha OCHOBE
MOHATUS TEOPETUUYECKON Tapenku. Yuciao AEHCTBUTEIBHBIX M TEOPETHUYECKHX TapesioK. I(HPEKTUBHOCTH
TapesKHu.

PanmonaneHbIii BRIOOp B3aMMHOTO HAIPaBJICHHUS JBIDKEHUS (a3 W OpraHu3alud IOTOKOB B
MacCOOOMEHHBIX ammaparax.

3.5. AGcopbuus.

OO01ue MpUHIMIBI YCTPOMCTBA M KJIAaCCHU(UKAIUS alapaTroB JUIsi MaCCOOOMEHHBIX IMPOIIECCOB B
cucreMax "ra3(map)-xKuakoctb". OcoOeHHOCTH KOHCTPYKIHiA abcopOepoB.

OcHOBHbIE THIIBI W O0JIACTH TNpPUMEHEHHUs abcopOepoB: HacaJO4yHbIe M TapenbyaTble KOJOHHBI,
anmaparhl CO CIUIONIHBIM M CEKIIMOHHPOBAHHBIM 0apOOTaKHBIM CIIOEM, ammapaThl ¢ JAUCIEPTUPOBAHHEM
KUJKOCTH.

Cxembl aOCOPOITMOHHO-IECOPOITMOHHBIX YCTAaHOBOK C BBIJCIIEHUEM H3BJICUEHHOTO KOMIIOHEHTA W
pereHepanueit abcopOeHTa (JrecopOrnei mpu MOBBIIIICHHOW TeMITepaType, MOHKEHUEM JaBICHUS, OTIyBKON
MHEPTHBIM HOCUTEIIEM).

3.6. Juctrnsanus. Pextudukanmusi.

Paznenenue AuCTHIUTSIIIMEH )KUIKMX TOMOTCHHBIX CMECEH U COKMIKCHHBIX T'a30B; 00JIACTH IPUMEHCHHS
¥ 0COOCHHOCTH MPOBENICHUS TPOLIECCOB P PA3TUYHOM JIABJICHUU.

[TapokxUIKOCTHOE paBHOBECHE ISl CUCTEM C IIOJIHOW U OTPAaHUYEHHON B3aMMHOM pacTBOPUMOCTBIO U
€ro BIMSHHE Ha BO3MOXXHOCTh pa3/IeJeHUs] KOMIIOHEHTOB JUCTHWIISIUOHHBIMH MeToAamu. Pacuyer
paBHOBECHS JIJIS HIeaTbHBIX OMHAPHBIX CMECeH.

[Ipoctast u dbpakuroHHAs MMEPEroHKa; MeperoHka c aeduermManuein. MarepuaabHbIi O6anaHc, pacder
BBIXO0/1a IPOJYKTA U €r0 CPETHETO COCTaBa MPH MEeperoHKe OMHapHBIX cMecelt. CxeMbl yCTaHOBOK. TerioBbie
OaslaHCBI U pacyeT pacxoJ0B TEIUIOHOCUTENEH JIJIsl 3TUX MPOLIECCOB.

Pextudukarnus. OU3NKO-XMMUYECKHE OCHOBBI M OCOOCHHOCTH YCIIOBHUH MPOBEACHHS IMPOIIECCOB.
CxeMbl yCTaHOBOK JJISI HETPEPHIBHON M TIEPHOIUIECCKON pekTH(HuKanu OuHapHBIX cMeceld. OcOOEHHOCTH
YCTpOICTBa ammapaToB (HACAJOYHBIX M TapENbUaThIX KOJIOHH) M BBIOOpA PEXKUMOB HX pPabOTBI MpHU
pektudukaum (1o cpaBHEHHIO ¢ abcopOineii). OCOOEHHOCTH YCTPOMCTBA M BApUAHTHI paOOTHI HCTTApUTEIIEH
U J1e(1erMaTopoB.

MonenupoBaHue U pacueT MPOILECCOB M allapaToB MPH HEMPEpPhIBHOW PEeKTHU(UKALUU OUHAPHBIX
cucteM. OCHOBBI YHCIICHHOTO M IpadoaHAIUTUYECKOT0 METOI0B. MaTepuanbHbiid OanaHc. Paboune nuHum.
OnpenenieHne MUHUMAJIBHOTO M padouero ¢iermMoBoro 4mcia. TemioBod OajmaHC M pacueT pacxoJioB
TeruioHocuteneil. [[pUHIUMIBI TEXHUKO-9KOHOMHYECKOH ONTHMHU3AINU MPH pacdeTre padodero ¢ierMoBOro
YHclia, pa3MepoB amnmaparypbl U 3HepreTuyeckux 3aTpar. OCHOBBI pacueTa TapenbyaThlX M HACaJI04HBIX
peKTU(DUKAIIMOHHBIX KOJIOHH.

Pasznen 4. Ilpoumecchl u anmaparbl Ppa3jejieHUS TeTEePOreHHbIX cucTeM (OCHOBHBbIE
THAPOMeXaHu4YeCKHe Mpouecchl).

4.1. Pa3neneHue reTeporeHHbIX cucreM. OCHOBHBIE TOHATHUS U METOJIBL.

Krnaccudukanus XKuAKUX U Ta30BBIX T'€TEPOTCHHBIX CHCTEM: CYCIICH3UU, dMYJIbCHH, TEHBI, TbLIH,
TyMaHbl. MaTepHabHbIi 0anaHc MPOLECCOB Pa3eeHUs FeTEPOreHHBIX CHCTEM.

Onenka 3((eKTHBHOCTH W BBIOOpP ONTHUMANBHBIX IPOLIECCOB W amNmapaToB Ui pa3zieeHus
reTEPOTeHHBIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKJICHHUSL.

Pa3nenenue >XKMIKMX W ra3oBBIX CHUCTEM B MOJIE CHJI TsKecTH. Pacuer ckopocteil cBOOOJHOTO M
CTECHEHHOT'O OCXKJICHHS TBEPABIX YaCTHII IAPOOOPa3HON U OTIMYHBIX OT Hee (DOPM B TTOJIC CHITBI TSDKECTH.

[Ipouecchl 0OTCTanBaHMs U YCTPOMCTBO allllapaToB pa3ieieHUs CyCIEH3UM, SMYJIbCH U blIeH. Pacuer
MOBEPXHOCTH OCAXIEHUSI W MPOU3BOJUTEIBHOCTH OTCTOMHHUKOB. YCTPOMCTBO M JEHWCTBUE LHUKIOHOB
(TpOCTHIX W OaTapeUHBIX ), TUAPOITUKIOHOB.

4.3. TeyeHue KUJIKOCTH YePe3 HEMOABUKHBIC 3EPHUCTHIC U MCEB/I00KUKEHHbIE CIIOU.
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3HaueHue TUIPOJUHAMHUKHN 3€PHUCTHIX CIIOEB B Mporieccax (UIBTPOBAHMS, TEIJIO- U MaccOooOMeHa,
reTeporeHHoro katanmm3a u Ap. OCHOBHBIE XapaKTEPUCTHKH O3THUX CJIOEB: JIHUCIEPCHOCTh, YACIbHAs
MOBEPXHOCTb, MOPO3HOCTh, SKBUBAJEHTHBIN NHaMeTp KaHaJIOB. PacueT ruapaBInyecKoOro CONPOTUBIICHUS
cnos. ['mapaBnuyeckoe CONMPOTHBIICHHE CIIOEB HACAJOK TMPOMBIIUICHHBIX Macco- W TEITIOOOMEHHBIX
anraparos.

Pexxumpl TeueHUs MOTOKOB B HACAIOYHBIX KOJOHHAX. [MIApaBIMUECKOE COMPOTHBIICHHUE, SBICHUS
MOJIBUCAHUS, 3aXJICOBIBAHUS U MHBEPCHH (Da3 M pacueT COOTBETCTBYIOIINUX CKOPOCTEH.

MuapoamHamMuKka TMCEBAOOKMKEHHBIX (KHUMAMMX) ciaoeB. O01acTh MPUMEHEHHS TICEBIOOKKECHUS.
OCHOBHBIE XapaKTEPUCTHUKH TICEBIOOKIKCHHOTO COCTOSIHHMS. [ mapaBimueckoe compoTuBiieHue. Pacuer
CKOPOCTEH TCEBIO0KIKEHUSI U CBOOOAHOTO BUTAHMS, BBICOTHI TICEBIOOKIKEHHOTO Ciiosi. OMHOPOAHOE U
HEOJHOPOJIHOE TICEBA00KIDKeHHE. OCOOCHHOCTH TICEBIOOKHKEHHUS MOJUIAUCTIEPCHBIX cloeB. [IHeBMO- H
TUAPOTPAHCIOPT 3€PHUCTHIX TBEPbIX MATEPUAIIOB.

4.4. DuapTpoBaHUE CYCICH3UM M OYHNCTKA I'a30B OT IBLUICH.

Crennguka moBeaeHUs 0CaIKOB KaK 3€PHHUCTHIX CIOEB: CKUMAEMbIC U HEC)KMMAEMbIE 0CaTKU. BHIIbI
(GUIBTPOBAIBHBIX TIEPeropoiok. DakTophl, BAUSAIOMNAE HA CKOPOCTh (GUIbTpOBaHHSA. DUIBTPOBAHHUE TPU
MOCTOSTHHOM ~ CKOPOCTH  (QUIBTPOBAHUSA. OKCIEPUMEHTAIbHOE ONpeelieHne KOHCTAaHT YpaBHEHUS
dbunsTpoBanus. Knaccudukanms u ycTporicTBO OCHOBHBIX THIIOB HEMTPEPHIBHO U TIEPHOTUICCKU PaOOTAFOIINX
GMIBTPOB U QUIABTPYIOUIMX LEHTPUDYT.

4. O0beM y4eOHOI TUCUMIIIIMHBI.

Beero Cemectp
Buna yueOHoii padoThI S 6
3E Akan. 3E AKkan 3E Akan
q, q, q,

OO6m1ast TpyA0€MKOCTh TUCIUILIMHBI 12 432 6 216 6 216
KontakTHas padora - ayinTopHbIe 4.4 160 1.8 64 2.7 9
3aHATHA

Jlexiun 1,8 64 0,9 32 0,9 32
JlabopaTtopusie padots (JIP) 0,9 32 - - 0,9 32
[Tpaktrueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
CamocrosiTesibHas padora 5,6 200 3,2 116 2.3 84

CamocTosTenbHOE H3YYCHUE Pa3/IeNIOB 56 200 32 116 23 24

JUCITUTUTAHBI
Buabl KOHTpOJISA:
JK3aMeH 2,0 72 1,0 36 1,0 36
KonTakTHas paboTta - mpoMexyTouHast 0.8 0.01 0.4 0.01 0.4
aTTecTanus 2,0
[ToaroroBka K 3K3aMeHy 71,2 0,99 35,6 0,99 35,6
Bua uTOroBoro KOHTpoJIs: IK3aMeH IK3aMeH
Beero Cemectp
Buj yuyeOHoii pa6oThI > 6
3E AcTtp. 3E Actp. 3E Actp.
4. 4. 4.
OO6mast TpyA0EMKOCTh TUCIUTIIHHBI 12 6 6
KonTakTHasi padora - ay1uTOpHbIE 4,44 120 1.8 48 2.7 7
3aHATHSA
Jlexuuu 1,8 48 0,9 24 0,9 24
JlaGopatopusie padotsl (JIP) 0,9 24 - - 0,9 24
[Tpaktrueckue 3ansatus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHas padora 5,6 148 3,2 86 2,3 62

CamocrosiTenbHOE U3yUYEHHE Pa3/IeNIoB
M CITATIINHEBI
Buabl KOHTpOJIA:

5,6 148 3,2 86 2,3 62
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JK3aMeH 2,0 54 1,0 27 1,0 27
KonTakTHas paboTta - mpoMexyTouHast 0.6 0.01 0.3 0.01 0.3

aTTecTanms 2,0
IToaroroBka K sK3aMeHY 53,4 0,99 26,7 0,99 26,7
Bua uTOroBOoro KOHTpoJIf: JK3aMeH JK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHHUIJIMHBI
«O0mas xXuMn4YecKas TeXHOJOT S

1. Hesab nucuunauHbl — GOpMUPOBAHKE 3HAHUI B 00JacTH peaau3alii XUMUKO-TEXHOJOTHYECKIX
MPOIIECCOB C y4ETOM (PU3UKO-XUMUYECKUX OCOOCHHOCTEH MPOTEKAIONINX PEaKIuii, BEIOOpA ONTUMAIbHBIX
YCIOBHM peain3yeMbIX IMPOIECCOB, BbIOOpa A(PPEKTHBHBIX pPEAKTOPOB, MPHOOPETEHUS HABHIKOB B
COCTaBIICHUM MATEPUAIBHBIX M TEIUJIOBBIX OaJlaHCOB, B pacyeTe MPOIECCOB U PEaKTOPOB Ha OCHOBE
MaTeMaTHUYeCKOr0 MOJEIMPOBAHUS, TONY4YeHHs] 3HaHWM B 00JacTH pa3paboTKU HHEprocOeperaroniux
XUMHUKO-TexHonoruuecknx cucreM (XTC), OGe30TXOAHBIX M MAJTOOTXOJHBIX TEXHOJOTUH Ha TpUMepe
COBpPEMEHHBIX TPOU3BO/ICTB.

2. B pe3yabTaTe M3y4YeHUS IMCUUILUINHBI 00y4AIOIINICH 10/I2KEeH:

Obaaoams cliefy0MUMUA KOMIETSHIIMSIMU U HHANKATOPAMH UX JOCTUKCHUS:

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

3nameo:

— OCHOBBI TEOPUH XUMUUYECKHUX MTPOLIECCOB U PEAKTOPOB;

— METOJOJIOTHIO UCCIIEIOBAHMSI B3aUMOJICHCTBUSI XUMUYECKUX MTPEBPAILICHUH U SBJICHUN MepeHoca Ha
BCEX MacCHITaOHBIX YPOBHSX;

— METOAMKY BbIOOpa peakTopa U pacyera Mpolecca B HeM;

— OCHOBHBIC PEAKIIMOHHBIE MPOIIECCHI U PEAKTOPBI XUMUYECKON U OMOTEXHOIIOTUH;

— OCHOBHBIE MPUHIUIIBI OPTaHU3AIMH XUMUYECKOTO MTPOU3BOJICTBA, €0 HEPAPXUUECKYIO CTPYKTYDY,
METO/bI OIICHKH 3()(heKTUBHOCTHU MPOU3BOCTBA;

— OCHOBHBIE XMMHUYECKHE TPOU3BO/ICTBA.

Ymemn:

— paccuuTaTh OCHOBHBIE XapaKTEPUCTUKHA XMMHUECKOTO MpoIlecca;

— BBIOpATh paIOHATBHYIO CXeMY IIPOU3BOJICTBA 33JaHHOTO TPOAYKTA;

— OLIEHUTH TEXHOJIOTUYECKYIO0 3PPEKTUBHOCTH MPOU3BOJICTBA;

— BBIOpaTh 3((HEKTUBHBIN THIT PEAKTOPA;

— MPOBECTH pacueT TEXHOJIOIMUECKUX MapaMeTpoB AJIs 3aJaHHOTO MPOLIecca;

— ONPEEIUTh MapaMeTphbl HAMITYUIIeH OpraHu3alliy Mpoiecca B XUMHUUYECKOM PEaKTOPeE.

Braoemy:

— MeToJIaMH aHaIN3a YPPEKTUBHOCTH pabOThHl XUMHUYECKUX TPOU3BOJICTB;

— METOZaMH pacuera M aHaJiu3a MPOLECCOB B XUMUYECKUX PEaKTOpax, ONpeaeacHus
TEXHOJIOTMYECKUX MOKa3aTesei;

— METOJaMH BbIOOpa XUMUYECKUX PEAKTOPOB.

3. KpaTkoe comepxxanue Q1M CUMILIHHBI:

Paznen 1. Xumunuyeckasi TEXHOJIOTUSI 1 XUMHYECKO€E IPOU3BOJACTBO.

1.1. OcHOBHbIE ONpeaAeIeHUs] U MOJ0KEHHS.

Xumuaeckasi TeXHOJIOTHS. O0BEKT XUMHYECKOM TEXHOJIOTHH. MeKOTpaciieBOl XapaKkTep XUMHUYECKON
TEXHOJOTHHU. Pa3BUTHE XUMHUYECKHMX IMPOU3BOACTB M XUMHUUYECKOM TEXHOJOTHH. MeCcTo XUMHYECKOH
TEXHOJOTMH B MPOMBIIUIEHHON cdepe U METOOB XMMHYECKOH TEXHOJOTMM B HEXMMHUYECKHX OTpacisiX
NpOMbIIUIEHHOCTH. CHCTEMHBIN aHAIIU3 CIOKHBIX CXEM U B3aMMOJICUCTBUI 3JIEMEHTOB CXEMbI — MOHSATHUE U
conepkanue Metoja. du3nyeckoe U MaTeMaTHUYECKOe MOJIETTUPOBAaHNUE, ONPEIeTICHUE U OCHOBHBIE MOHATHS,
UX MECTO B WHKXCHEPHO-XMMHYECKHX HCCICIOBAaHUAX W pa3paboTkax. MecTo M 3HAYCHHE HATYPHOTO H
BBIUMCIUTENBHOT0 3KciepuMenTa. CoaepkaHue U 3a/1a4l y4eOHOTo Kypcea.

1.2. XuMn4eckoe npou3BOICTBO.

[TonsiTe 0 XMMHYECKOM MPOM3BOACTBE. MHOrOQYHKIIMOHAIBHOCTh XUMHUYECKOTO MPOU3BOJICTBA.
OO0mast cTpykTypa XUMHUYECKOrOo MTPOU3BOACTBA. OCHOBHBIEC IMOACHCTEMBI XMMHYECKOTO IMPOM3BOJICTBA.
OcCHOBHBIE TEXHOJIOTUYECKHNE KOMIOHEHTHI XUMUYECKOT'0 TPOU3BO/ICTBA.
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KauecTBeHHBICE M KOJIMYECTBEHHBIC TMOKA3aTeId XWMHUYECKOTO IMPOU3BOJICTBA: TEXHOJIOTUYECKUE,
SKOHOMMYECKHE, IKCIUTyaTallHOHHBIE, COLIMATIbHBIE.

1.3. CbipbeBble pecypcehl, BO/Ia H JHEPIrUs B XUMHU4€CKOM MPOU3BOJICTBE.

Krnaccudukanus cChIpbeBBIX PECYpPCOB IO Pa3IUYHBIM MpHU3HAKaM — (a30BOMY COCTOSIHHIO,
MIPOUCXOXKICHUIO, UCTOYHUKAM. MUHEpaTbHOE ChIpbe (PyAbl U TOJIE3HBIE HCKOMAEMbIE), OpPraHUYeCcKOoe
IPUPOJIHOE ChIphe (TFOPIOYHE HCKONAeMble), PACTUTEIBHOE U KMBOTHOE ChIPhE, BTOPUYHOE CHIPbE — HUX
UCIIOJIb30BaHUE M MyTH rnepepaboTku. OCHOBHBIE CIIOCOOBI MEPBUYHOI 00pabOTKU CHIpbs (0obOorarieHue,
OUYHMCTKa, MOATOTOBKA K TPAaHCIOPTUPOBKE U mepepaborke). [loHsATHE, CyIIHOCTh U MPUMEPHI YIIyOneHus
UCIIOJIb30BaHUS ChIPhS, KOMOMHHUPOBAHUS MTPOU3BOJCTB U KOMILIEKCHOM MepepadOTKH ChIPbSL.

3HaueHue U UCTOIb30BaHUE BOABI B XUMHUYECKHUX MPOU3BOACTBaX. MicTrounuku Boabl. TpeGoBaHMs K
TEXHOJIOTHYECKOU 1 ObITOBOM Bojie. [IpoMbIliuieHHAst TOATOTOBKA BOJBI M METOJIBI €€ OYMCTKU OT IIPUMECEH.
OcHOBHBIE METOJIBI KOHTPOJII KadyecTBa BOJbl. ODKOHOMHS BOJIOIOTPEOJIEHHUsS B TIPOU3BOJICTBE.
Bo10000pOTHBIE CUCTEMBI.

Buibl 1 MCTOYHUKY SHEPTUN B XUMUYECKOU MPOMBIIIIICHHOCTH. MaciTaObl MOTPeOICHUS U CTIOCOOBI
YMEHbIIIEHUs 3Hepreruyeckux 3arpar. CyIIHOCTb W NPUMEPHI pPEreHepaly U peKylepaluud SHEpruu.
OHEProTeXHOJIOrMYECKNE CUCTEMbI. BTOpHUYHBIE 3HEPTETUYECKUE PECYPCHI.

Paznen 2. Teoperuueckne 0CHOBbI XMMUYECKHUX MPOLECCOB U PEAKTOPOB.

2.1. OcHOBHBIE OTIPEEICHUS U TIOJIOKECHUSI.

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XHUMHYECKMX MPEBpAIlCHUH — CTEeXHOMETpPUYECKHE,
TepMOJMHAMHUYECKHEe, KuHeTH4Yeckue. [loka3aTenu XMMHUYECKOTO MPEBpaIlleHUsT — CTENEeHb MPEeBpAICHHS,
BBIXOJ1 MPOJIYKTa, HHTErpaiibHas U nuddepeHIranbias ceJIeKTUBHOCTH, CKOPOCTH PEAKIMH U IPEeBpaIleHUs
pEareHToB.

2.2. XuMHUY€ECKHE MPOIECCHI.

Omnpenenenne. Knaccudukarus XUMUYECKUX MPOLIECCOB MO PA3IMYHBIM MPHU3HAKAM — XUMHUECKUM
(BU XMMUYECKOH PEaKINK, TEPMOIMHAMUYCCKHE XapaKTEPUCTHKH, CXeMa MpeBpalieHnit) U Ga30BbIM (YUCIIO
U arperaTHoe COCTosiHuE ¢a3).

['omorenHsIil xumMudeckuii mponece. OnpeaeneHrue U NpuMepsl. BivusHue XUMUYECKUX TPU3HAKOB U
YCIIOBUH MPOTEKaHUs TpoIlecca Ha ero mokazarenu. CrocoObl MHTCHCH(PHUKAIUH.

[TonsTre ontuManbHBIX TemnepaTyp. OnTUMallbHbIE TEMIIEPaTyphl 11 00paTUMBIX U HEOOpaTHUMBbIX
9K30- ¥ SHJOTEPMHUUECKHUX PEAKIIUM.

I'eTeporenHsblii (HEKaTATUTUYECKHUA) XUMUYECKUH miporiecc. OnpeneneHue u npumepbl. CTpyKTypa
npoliecca ¥ ero cocrasisitonre (craguun). Habmogaemas ckopocTh XUMHUYECKOTro mpeBpamieHus. O6nactu
(peXuMBbl) IPOTEKAHUS Mpoliecca, JIUMUTUPYIONIAs CTaIus.

I'ereporeHHplii XUMUYECKH mporecce "raz (KUIKOCTh) - TBepaoe". OOOCHOBaHME, MOCTPOCHHUE H
aHaJ M3 MaTeMaTHYeCKOM MOAeNnu Ui peakuwi TopeHus (Moxaenb "cxumaromascs cdepa') u
TOMOXMMHUYECKOH (Mozenb "¢ HeB3aumojeicTByomuM sapoM"). Habmogaemass CKOpocTh MpeBpallieHus,
BpeMsl peBpallleHrs U yTH HHTCHCU(PHUKAIIUH JIJIs1 pa3IMYHbIX 00J1acTell MpoTeKkaHus mpoiecca.

I'ereporeHHBIl XUMUYECKHI TIporiecc "ra3 (KUAKOCTB) - KHUAKOCTR". OOOCHOBaHUE, MOCTPOCHHUE H
aHaJIM3 MaTeMatuyeckoil mozenu. Habmonaemass CKOpOCTh pEBpaIIeHUs U 00JIaCTH MPOTEKaHUs Ipolecca.
[Tyt uHTeHCHUKAIIMY T PA3INYHBIX PEKUMOB MPoIIecca.

Karanmurnueckuit mpouecc. OnpeneneHue, kiaccuukanus, mpuMepbl. ['eTeporeHHbI KaTain3 Ha
TBepAOM Karanu3atope. OOOCHOBaHME, TIOCTPOCHHUE U aHATN3 MaTEMaTHIEeCKONH MOJIETTH Ha KaTAIUTUYECKOM
MOBEPXHOCTH M B IOPUCTOM 3€pHe Karainu3atopa. HaOmromaemass CKOpOCTh MpeBpaiieHuss U o0jacTtu
npoTekanus mporecca. CTENeHb WCMONb30BaHUS BHYTpEeHHEH moBepXHOCTH. [lyTH WHTeHCUpUKauu
KaTaJIUTHYECKUX MPOIIECCOB.

2.3. XMMHUYECKHE PEAKTOPBHI.

Omnpenenenre W Ha3HAYEHUE XMMUYECKOTO peakTopa. PeakTopbl B XMMHUECKUX U HEXHMHUYECKUX
oTpacisx mnpoMmbIiuieHHOCTH. (OO030p THUNOB XHMHUYECKHX PEAKTOPOB, HUX CTPYKTYPHBIE DIIEMEHTHI
(peakunoHHasi 30Ha, YCTPOMCTBAa BBOJa M BBIBOJA, CMEIIEHUS, Pa3/IEJICHUs] U pacCIpeleleHHs] MOTOKOB,
TEMI000MEHHBIE 3JIEMEHTHI), OCHOBHEBIE MPOIIECCHI U SBIICHUS B HUX.

CucremaTu3aius MpoueccoB B XMMHUECKOM PEaKTOpe MO MaciTady MX MPOTEKaHHS: XMMHYECKas
peaxIysi, XUMUYECKUI TPOLIECC B AJIIEMEHTAPHOM 00beMe, MPOIIECChl B PEaKIIMOHHOM JJIEMEHTE U B PEaKTope
B IIEJIOM, X B3aUMOCBSI3b M HEpapXuueckas CTPYKTypa MaTeMaTHUeCKONW MOJENH Ipolecca B PeakTope.
[TpumepsI MporeccoB B pa3IMYHBIX BUAAX XUMUUYECKUX PEAKTOPOB.
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Krnaccudukanus mporeccoB B peakTopax Mo pa3iMyHbIM MPH3HAKaM - BUJ] XUMHUYECKOTO Ipolecca,
OpraHM3aiys IMOTOKOB PEareHTOB (CXema JBUKEHHUS PEreHTOB 4Yepe3 pPEeaKkTop, CTPYKTypa IMOTOKOB B
pPEaKIMOHHOW 30HE), OpraHMW3aIMs TEIUIOBBIX IOTOKOB (TEIUIOBOM peXHM, CXeMma TelIooOMeHa),
CTallMOHAPHOCTH IpoIIeCCca.

ObocHOBaHME U MIOCTPOCHUE MAaTEMaTHUECKOW MOJIEH Mpoliecca B PEakTopax pa3IMyHOro TUMA KaK
CUCTEMBbl YpaBHEHHII MaTepHabHOTO M TEIUIOBOrO OalaHCOB Ha OCHOBE MAHHBIX O CTPYKType IOTOKa,
XUMHUYECKHX MPEBPALICHUSIX, IBJICHUSX IIEPEHOCA TEeIlJIa U BEIlleCTBa U UX B3auMoaecTBuu. CucteMaTu3amus
U KJaccuUKaus MaTeMaTHYecKuX MO/IeJiell MPOIeccoB B peakTopax.

M3oTepmMuueckne mporecchl B XMMHUYECKOM peakTope. BiusHue CTpykTyphl MOTOKa (MAeaabHOE
CMEIIEHNE M BBITECHEHME), CTALlMOHAPHOCTH Ipolecca (IIPOTOYHBIM M NEPUOAMYECKUI), NMapaMeTpoB U
YCIIOBUHM TpOTEKaHMs Ipolecca (TeMIeparypa, KOHIIEHTpalus, aBlIeHHE, O00beM pPEaKI[MOHHOIN 30HBI,
BpeMs1), BUJa XUMHUECKOM peakuuu (IpocTas U ciIoXkHas, oopaTuMasi 1 HeoOpaTuMasi) 1 ee mapaMeTpoB Ha
npodUiIN KOHLEHTpAlMi U TOoKa3aTelld Ipolecca B peakTope (CTeneHb MPeBpaIleHUs], BBIXOA MPOIYKTa,
CeNIeKTUBHOCTH Tporiecca). OcHOBBI pacdera mporecca B peaktope. ComocraBieHue 3PQPeKTHBHOCTH
IIPOLIECCOB B PEAKTOPAaX, ONMUCHIBAEMBIX MOJEISIMU UICAIBHOTO CMEIICHHS Y BBITECHEHHS.

Heunzorepmuueckue mnpoueccsl B XMMHUYECKMX peakTopax. OpraHusanus TEIJIOBBIX IOTOKOB H
PEXUMOB B XMMUYECKHUX peakTopax. Pacnpenenenue remneparypsl, KOHIEHTPAUH U CTEIIEHH [TPEBPALICHUS
B PEAKTOpE B PEKMMaxX MICATbHOIO CMEIICHUS U BHITECHEHUS, alnabaTHYeckoM U ¢ TeruioooMeHoM. CB3b
TEMIEpaTypbl U CTETEHU MpeBpalleHus B aaunadbaTuyeckoM mpouecce. ConocraBieHHe ¢ U30TEPMUUECKUM
pexuMoM. Yuciio 1 yCTOMYMBOCTD CTALlMOHAPHBIX PEKUMOB B PEAKTOPAX UJICAIBHOIO CMEIIECHNUS.

2.4. IIpoMBbIIIJIEHHBIE XUMUYECKHUE PEAKTOPBI.

Ha koHKpeTHBIX mpuMepax MOPEeIMETHO paccMaTPUBAIOTCS MPOMBIIUICHHBIE PEAKTOPhl s
IIPOBEICHUS TOMOIE€HHBIX, FETEPOr€HHBIX U KATATUTUYECKUX IIPOLIECCOB — TUIIBI PEAKTOPOB, KOHCTPYKTHUBHBIE
XapaKTePUCTHKHN U 0COOEHHOCTH peKrMa, 00JIaCTH HCIIOJIb30BAHMS.

Paznen 3. Xumunueckoe mpou3BOACTBO, KAK XMMUKO-TEXHOJOTHYECKAsl CHCTEMA.

3.1. CtpykTypa U onucaHue XUMHUKO-TEXHOJIOTUYECKON CUCTEMBI.

XHWMHYECKOE MPOU3BOJICTBO Kak XUMHUKO-TexHosornueckas cuctema (XTC). [lonstue cucremsl u
XTC. Cocta XTC: anemeHTHI, CBsI3H, moacucteMbl. DnemMeHTsl X TC, kiaccuukamms o BUIy MPOLECCOB U
Ha3HaueHHio. TexHonormdyeckue cBsi3u dnemeHToB XTC (motokm). IlociemoBarenbHas, mapajuielbHas,
pa3BeTBIIEHHAs, MOCIIEI0BATENILHO-00BOqHAS (Oaiinac), oOpaTHas (peluKI) TEXHOJOTHYECKHe CBs3U. Ux
CXEMBbI U Ha3HAYCHHE.

Omnucanue XTC. Buabst mogeneit XTC - onucarensHble U rpaduueckue. OnucaTenbHble MOJICIH -
XUMHYECKas CXeMa U MatemMatuyeckas Mozens. ['padpuueckue moaenu - pyHKIMOHAIbHAS, TEXHOJIOTHYECKas,
CTPYKTYpHas U apyrue (crnenuanbHbie) cxembl. Ha3HaueHue, mpuMeHEeHnEe U B3aUMOCBSA3b MOJICIICH.

3.2. Anammu3z XTC.

Ilonsatue, 3amaun u pe3ynbrarsl aHanuza XTC - cocrosHue XTC, matepuanbHbli U TEIUIOBOU
OaslaHChl, TOKA3aTeIN XMMHUECKOTO IIPOU3BOICTBA.

CaoiictBa XTC kak cuCTeMbI: B3aUMOCBSI3aHHOCTb PEKUMOB 3JIEMEHTOB, PA3JINUUE ONTUMAIBHOCTH
3JIEMEHTA OJIMHOYHOI'O U B CUCTEME, YCTOMYMBOCTh U CYILIECTBOBAHUE CTALIMOHAPHBIX PEXKUMOB H JIp.

MarepuanbHbIi U TEIUIOBOM Oanancel. MeToMKa COCTaBJICHUS U pacueTa MaTepHaIbHBIX U TETUIOBBIX
6amancoB XTC u ee moacuctem. OcoOeHHOCTH pacueTa OamaHCOB B cxeMax ¢ penukiaoM. Dopmer
MPEJICTaBICHUS OATaHCOB (TAa0JUIIBI, TUATPAMMBI U JP.).

MarepuanpHbiii  OamaHc I MacCOOOMEHHBIX M PEAKIMOHHBIX JJIEMEHTOB. lcmosib3oBaHue
CTEXHOMETPUYECKUX, TEPMOJMHAMHUYECKUX U Mek(pa3HbIX OanaHCOBBIX COOTHoIIeHUi. CreneHb
HCIIOJIb30BaHUS CHIPHEBBIX PECYPCOB.

DOHTaNBNUIHBIN, SHEpreTHYecKuil (Mo MoJHOW SHEpruM) U 3kcepreTuueckuit 6amancsl u KIIJ[. Ux
CONOCTABIICHHUE U UCTIOIb30BaHKE B aHam3e X TC.

3.3. Cunres XTC.

[Tonstue n 3amaun cuHTe3a XTC. OcHoBHbIe dTanbl pa3padoTku XTC. Pons MareMaTHyeckux u
IBPUCTUYECKUX METO/IOB.

OcHoBHbIe KOHIenuuu npu cuHTte3e XTC: MOTHOE MCMOIb30BAHUE CHIPHEBBIX UM IHEPreTUUYECKUX
pecypcoB, MUHUMHU3ALHUS OTXO/I0B, ONTHMAaJIbHOE UCIOIB30BaHUE ammaparypsl. MIxX coaepxaHue U criocoObl
peanuzanuu. KoMOMHMpOBaHHBIE MPOU3BOJCTBA, COBMEUICHHBIE MPOIECCHl, BTOPUYHBIE SHEPTrETUUYECKUE
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pecypchbl, 3HEProTEXHOJOTMYECKHE CHucTeMbl, nepectpauBaemblie XTC, 3aMKHYTble, MaJlOOTXOJIHbBIE
MIPOU3BOJICTBA - X MTOHATHUS, 0COOEHHOCTH ¥ IIPUMCHEHHE.

O,Z[HOpOI[HBI@ TCXHOJIOTHYCCKUEC CXEMBbI. CHCTEMaA peKynepaTI/IBHOFO TGHHOO6M€Ha, cucremMa
pa3aeneHuss MHOTOKOMIIOHEHTHOM CMECH, CHCTeMa peakTopoB. OCHOBBI MOCTPOEHUS UX ONTUMAIBHOM
CTPYKTYPEL

Pa3znen 4. [lpombliieHHbIe XUMHYECKHE IPOU3BOACTBA.

XUMHYECKHE IPOM3BOACTBA pPAaCCMaTpPUBAIOTCS IMPEAMETHO KAk peanu3anus H3Y4YEHHBIX
TEOPETUYECKUX OCHOB XUMHKO-TEXHOJIOTHYECKUX TmponeccoB W XTC, KOHIENUUA MOCTPOCHUS
BbicOKOdp(ekTuBHOH XTC. OCHOBHOHM aKIEHT naenaeTcs Ha (PU3MKO-XMMHYECKHE OCHOBBI KOHIICTIIIMH
HOCTpO@HI/I}I TGXHOHOFH‘I@CKOﬁ CXCMbI HpOI/IBBOI[CTBa U €ro 1nmoaCUucCTEM. HpOI/ISBOI[CTBO cepHoﬁ KUCJIOTHI.
[TpousBoacTBo ammuaka. [Ipon3BocTBO a30THOM KUCIOTHI. [Ipon3BOACTBO CTHpOIIA.

Pa3nen 5. CoBpeMeHHbIe TEHACHIIUN B PA3BUTHH XUMHYECKOI TEXHOJIOTHH.

Tekyiiee COCTOSSHHME XHWMHUYECKOW TMPOMBIIUIEHHOCTH B MHUPE W TEHIACHLUHMM €€ pPa3BUTHSL.
[lepciekTMBHBIE HMCTOYHMKM ChIpbsi W dHepruu. Kiactepuszanuss XMMHYECKOH IPOMBIIIJIEHHOCTH.
CoBMeIIeHHBIC TIPOIeCChl. [ MOKMEe | TepecTpanBaeMble TEXHOJIOTHYECKHE cxXeMbl. HoBbIE XMMHKO-
TECXHOJIOTUYCCKUEC Hpoueccm nu CHOCOGBI nonyqumI HpOI[yKTOB. HaHOTeXHOHOI‘I/IH.

4. O0beM y4eOHOI JUCUMIIIIMHBI:

O0BbeM U CIUIIIINHEI
Buj yueOHoit padoThl Axan. | Acip.
3E
4. 4.

O0mas Tpya0eMKOCTh AU CIUNIHHBI 7 252 189
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 2,67 96 72
Jlexmun 0,89 32 24
[Tpaktuueckue 3ansaTus (I13) 0,89 32 24
JlabopaTtopusie padoTs (JIP) 0,89 32 24
CamocrosiTesibHasi padora 3,33 120 920
CaMOCTOSITETbHOE U3YYEHUE PA3/ICJIOB TUCIUTIIINHBI 3,33 120 90
Bua konTpoJsn:
JK3aMeH 1 36 27
KonTakTHas paboTa — MpOMEeKyTOYHAsL ATTECTAIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7
Buj MTOroBoro KOHTpoOJIst IK3aMeH

AHHOTanUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«CucremMbl ynpasjieHHs] XUMHUKO-TEXHOJIOTHYECKMMH MPOLECCAMM)

1. lear auCHMNJMHBI — JaTh 0a30BbIe 3HAHUS IO TEOPUU CHCTEM YIIPABJICHUS XHMHKO-
texHosioruaeckumu miporeccamu (CY XTII), mpuBuTh HaBBIKM W yMeHHs aHanu3a cBouctB XTII, kak
00BEKTOB YIPABICHUS U MTPAKTUYIECKOTO TPUMEHEHHUS TEXHUUYECKUX CPEJICTB YIIPABICHUSI.

2. B pe3yabTraTe n3y4eHUus JUCHHUILIHHBI 00y4Al0UIUICA T0JIKEH:

Obnadamye cleayOMMA KOMIIETEHIIMSAMHU ¥ UHIMKATOPAMH UX JTOCTHKECHUS:

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

3namey:

— OCHOBHBIE TIOHSITHSI TEOPUU YTIPABJICHMUS,

— CTaTUYECKHUE U TUHAMUYECKHIE XapaKTePUCTUKN OOBEKTOB YIIPABJICHHUS,

— OCHOBHBIE BU/IbI CUCTEM aBTOMaTHueckoro ynpasieHus (CAY) u 3aKOHBI peryIupoBaHHUs;

— tunoBble CAY B XUMHUYECKOW TPOMBIIIJIEHHOCTH;

— METObl ¥ CPEACTBA U3MEPEHHUS OCHOBHBIX TEXHOJIOTMUECKUX MTapaMeTpOB;

— ycroitunBocts CAY;

— OCHOBHbIC TMOHATUA O HenuHeHHbiXx CAY, peneilHbIX cucremax, JOTHYECKUX aJrOpuTMax
yIpaBIeHUs], aIaNTUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIIPaBJICHUSI.
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Ymemy:

— OIpeNeNsATh OCHOBHBIE CTATHUECKNUE U JUHAMUYECKUE XapaKTEPUCTUKU OObEKTOB yIPaBICHUS;

— BBIOMPATH PAIIOHATBHYIO CUCTEMY PETYJINPOBAHUS TEXHOJIOTHYECKOTO MPOIIECCa;

— OLIEHUBATh yCTOMUUBOCTH CAY

— BBIOMpATh KOHKPETHBIE TUIIBI TPUOOPOB /it AuarHocTuku X TTI.

Braoemy:

— METOJIaMH TEOPUM ABTOMATHYECKOTO PEryJIMpOBaHHUs, OpraHU3allMkM U pacyeTa CUCTEM
ONTUMAJIBHOI'O YIPABIEHUS MPOLIECCAMU XUMHYECKON TEXHOJIOTHH.

3. Kpartkoe cogep:xanue TUCUMIIIMHBI:

Pa3znen 1. OcHOBHBIE OHATHS YNPABJEHUA XUMHKO-TEXHOJIOTMYECKUMH MPOLECCAMU.

3HaueHHEe aBTOMATHUYECKOrO YNPABICHUS JUI PA3BUTHS XUMHUYECKOHM IPOMBIIIIEHHOCTH.
Oco0eHHOCTH yIPaBICHHSI XUMUYECKUM MPEANPUATHEM U XUMUKO-TEXHOJIIOTHYECKUM TIporieccoM. TeXHHUKO-
SKOHOMMYECKUN 3P (dEeKT BHEAPEHUSI aBTOMAaTU3UPOBAHHBIX CUCTEM YIIpaBiieHus. Polib cucTeM ynpaBieHUs B
oOecrieyeHUH O€30MACHOCTH XMMHUYECKOTO IPOM3BOJACTBA M OXPaHbl OKpyskaromiei cpeabl. OCHOBHBIE
TepMHHBl U ompexaeneHus. Mepapxust ynpasieHus. OcHOBHbIE NpUHIUINBI yrpaBineHus. Kinaccuduxarms
cucteM ynpasieHuss @yHkiuoHanbHas crpykrypa CAY. [loka3arenu kauecTBa ynpaBiacHUs.

Paznen 2. OCHOBBI TEOPUU ABTOMATHYECKOT0 YIIPABJICHUS.

Maremarnueckue wmonenu CAY. [lunamuueckue xapakrepuctuku CAY. Hcenonb3oBaHue
onepanroHHOro ucuuciaeHus ag ananuza CAY. TunoBbsle [MHAMUYECKHE 3BEHbSI. BpeMeHHbIE U YaCTOTHBIE
XapaKTepUCTHKH. DKBUBAJICHTHbIE MPE0OPa30BaHUsl CTPYKTYPHBIX CXeM. Y CTOHYMBOCTD JIHHEHHBIX CAY c
obpatHo#t cBsa3pto. Knaccudukaiyss 1 OCHOBHBIE CBOMCTBAa OOBEKTOB yMpaBlIeHHs. MeTOabl ONpeaeIICHHs
CBOMCTB 00BEKTOB yripaBicHus. OCHOBHBIC 3aKOHBI PETYITUPOBaHUs. PeryisaTopsl Ha OCHOBE HCKYCCTBEHHBIX
HEeHpOoHHBIX ceTed. [ludpoBrie W pobOacTHBIE CHUCTEMBI ymHpaBiieHHS. BpIOOp 3akoHa peryiupoBaHUS H
onpeJieJICHuE ONTUMANBHBIX MapaMETPOB HACTPOUKHU MTPOMBILUICHHBIX PETYJISTOPOB.

Paznen 3. U3MepeHue TEXHOJIOTMYECKUX MAPaMeTPOB XUMHKO-TEXHOJIOTHYeCKOro mpoiecca.

locynapcTBeHHast cHCTeMa MPOMBIIUIEHHBIX MPUOOPOB W CpeACTB aBToMmaru3anuu. OCHOBHBIC
TEpPMHUHBI U OINpenesieHuss MeTposiorud. Metonbl usmepeHuid. CpeAcTBa HU3MEPUTENIBHOW TEXHUKH, HX
CTaTHYECKHUE U TUHAMH4Yeckue cBoicTBa. [lorpemrHoctu n3mepenuit. CriocoObl mepenayn nHGOpMAIi Ha
paccrostnue. Opranuzanusa JucTaHMOHHOM AuarHocTuku XTII. M3mepeHre OCHOBHBIX TEXHOJOTHMYECKUX
napameTpoB: JaBJIEHUS, TEMIIEPATYPhl, pacXoda U KOJUYECTBA, YPOBHS >KUJIKOCTH U CBHIITYYUX MaTE€pPUAJIOB,
cocTaBa U GUBHKO-XMMHUYECKUX CBOWCTB BELIECTB.

Pasnen 4. OcHOBbI MNPOEKTHPOBAHWS ABTOMATHYECKHX CHCTEeM YNpPaBJEHHA XHUMHUKO-
TEXHOJOTHYeCKHUMHM NPOLECCAMH.

Ocob6ennoctu ynpasinenuss XTII. PerymupoBaHHe OCHOBHBIX TEXHOJOTMYECKHX MapaMeTpOB:
pacxopa, naBiieHus, Temneparypsl, ypoBHsa, pH. Texnuueckue cpencrsa CAY. OCHOBHbIE pa3HOBUIHOCTH
YOPaBISIOMUX YCTPOUCTB. THIBI, XapaKTEepUCTUKH M pPACUeT HUCIOIHUTENbHBIX MEXaHU3MOB H
perynupyromux opraHoB. OdopmiieHHe NpPOEKTHOrO 3a/JaHvs Ha AaBTOMATH3aLMI0 TEXHOJIOTMYECKOTO
nporecca. BeiOop Touek n3MepeHusi, KOHTPOJIS, YIPaBIsEMBIX MApaMETPOB M YIPABISIONIUX BO3CHCTBHIA.
CranmapThl U yCJIOBHBIE 0003HAUCHUS Il TeXHONOrudeckux cxem. OcHoBHbie cBeaeHusi 060 ACY TII B
xumuueckoi npomeinuieHHOCTH. [Ipumepsr ACY TII B xuMuueckoil mpoMsIIeHHOCTH. OCHOBHBIE BBIBOIbI
o kypcy. CoBpemenHble TeHieHIuU B pa3Butuu CY XTII.

4. O0beM y4eOHOH TUCHUILINHBI:

O0beM TMCUMTLTHHBI
Buna yueOHoii padoThI Axax. | Acip.
3E
4. 4.

O01masi Tpy10eMKOCTh JUCUHUIIIIHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jleknun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
JlaGopaTtopusie padoTs (JIP) 0,44 16 12
CamocTosiTesibHasi padoTa 2,67 96 72
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CaMocTOATEIbHOE N3YUEHHE PA3eSIOB JUCLIUIIINHBI 267 | 9% | 72

Bua konTposs:

JK3aMeH 1 36 27

KoHTakTHas paboTa — MPOMEKYTOYHAs ATTECTAIIHS 1 0,4 0,3

[ToaroroBka K 3K3aMeHy 35,6 26,7
Buj1 HTOroBOro KOHTPOJIst IK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«MonaenupoBaHue XUMHKO-TEXHOJIOTHYECKHX MPOILECCOB)

1 Heab AUCHMILUIMHBI — IpHOOpeTeHne 0a30BBIX 3HAHUU 1O OCHOBHBIM pa3zieiiaM Kypca, a Takke
YMEHUH W TPAKTUYECKUX HABBHIKOB B OOJACTH MOJETUPOBAHUS XHUMHUKO-TEXHOJIIOTHYECKUX MPOIIECCOB,
HCITOJIB3YEMBIX IIPU PEIIEHUH HAy4YHBIX M MPAKTUYECKUX 3aa4.

2. B pe3yabTaTe M3y4YeHUS IMCUMILUIUHBI 00y4YAIOIINICH 10/I2KEeH:

Obaaoams cliefy0MUMUA KOMIETESHIIMSIMA U HHIAUKATOPAMH UX JOCTUKCHUSA:

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-5.3;
OIIK-5.5; OIIK-5.6; OIIK-4.10; OIIK-4.11; OIIK-4.12; OIIK-4.14; OIIK-4.16

3namo:

— METOJIbI ~ TIOCTPOSHUS  AMIOUPUYECKUX  (CTATUCTHYECKHX) M (U3UKO-XHUMHUYECKUX
(TeopeTndecKux) MoJiee XUMUKO-TEXHOJIOTHYECKUX MTPOIECCOB;

- METO/]Ibl ICHTU(UKAIIMY MATEMAaTHYECKUX OMTMCAHUHN TEXHOJIOTMYECKUX MPOIECCOB HA OCHOBE
AKCIIEPUMEHTANIbHBIX JIAHHBIX;

— METObl ONTUMHU3ALMHN XUMHUKO-TEXHOJIOTMYECKUX MPOLECCOB C MPUMEHEHUEM IMIUPUUECKUX
u/unu GU3NKO-XUMHUYECKUX MOJIEIICH;

Ymemn:

— MIPUMEHATH U3BECTHBIE METO/IbI BEIYUCIUTEILHON MATEMAaTUKU U MATEMaTUUYECKON CTATUCTUKU
JUIsl pelIeHHs KOHKPETHBIX 3aJad pacuera, MOJCIMpPOBaHMS, HJIECHTU(GUKALUA W ONTUMHU3ALMH IPH
UCCJIEI0BAHUY, IPOECKTUPOBAHUH U YIPABICHUH MPOLECCAMU XUMUYECKON TEXHOJIOTHUH.

— HCII0JIb30BaTh B CBOCH MPAKTUYECKOMN AEATEIBHOCTU ISl JOCTHXKEHUSI 3THX LIeJIeH N3BECTHBIC
MAKEThI TPUKIIAHBIX TPOTPaMM.

Braoemey:

— METOJIaMU MaTeMAaTUIECKOW CTATUCTUKH TSt 00PaOOTKHU pe3yIbTaTOB AKTUBHBIX M TACCHBHBIX
3KCIEPUMEHTOB;

- METOJIaMU BBIYUCIIUTEIHHOW MaTeMaTUKH Ul pa3pabOTKU U peaju3aluyd Ha KOMIIbIOTEpax
AITOPUTMOB MOJIEIIMPOBAHMS, UACHTU(PUKAIIUN U ONTUMH3ALN XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB.

3. KpaTkoe comepkanue Q1 CHUNITIHHBI

Tema 1. OcHOBHBIC NOHATHS.

OCHOBHbBIE TPUHIUIIBI KOMIIBIOTEPHOTO MOJIETUPOBAHUS XUMHUKO-TEXHOJOTUUYECKUX IPOIECCOB
(XTII). MaTemaTrueckue SMIUPUIECKAE U MaTeMaTHIECKHE (U3UKO-XUMHYECKUE MOJICTH U KOMITBIOTEPHOE
MOJIeNIUpOBaHue. JleTepMUHUPOBAHHBIE W BEPOSITHOCTHBIE MaTemMaTudeckue wmojenu. lIpumenenue
METO/0JIOTUH CUCTEMHOTO aHAJIW3a JJI pelIeHus 3a1ad MoaenrpoBanus. [I[puMeHenre npuHImna «4epHoro
SIIMKa» TPU  MAaTEeMAaTHYECKOM  MOJCIUPOBAHUU. ABTOMATU3UPOBAHHBIE CHUCTEMBbl IPUKIAIHON
uHpopmatuku. Mepapxuueckas CTpyKTypa XUMHUYECKMX IPOU3BOJCTB M UX MaTeMaTHYECKHX MOJEJEH.
[IpuMeHeHre KOMIBbIOTEPHBIX MOJIENIEH XMMHUYECKUX IMPOIECCOB JUIsl aHAIW3a, ONTUMHU3AIMUM U CHUHTE3a
XUMHUKO-TEXHOJIOTHYECKUX cucTeM. OCHOBHBIE TPUEMBI MATEMAaTUYECKOI'0 MOJAEIUPOBAHUS: IMIUPUUECKUH,
CTPYKTYpPHBIH ((PU3UKO-XUMUYECKHI) 1 KOMOMHUPOBAHHBIN (Teopernyeckuii). [locTpoeHne craTH4ecKux u
JTUHAMHUYECKHX Mojenei. Pemienne mnpsmbix 3amad. [IpoeKTHBI M MOBEPOYHBINA (OIIEHOYHBIN) pacyeT
nporeccoB. Pemenne oOpaTHbIx 3ana4. [lapamerpudeckas u CTpyKTypHas UACHTH(DHUKAITIS MaTEMaTHIECKIX
Mojieel. YCTaHOBJIEHUE aJICKBATHOCTU MAaTeMaTUYeCKUX Mojeined. CTpaTerusi NpoBEIECHUS PaCUETHBIX
MCCJIEI0BAHUI U KOMIIBIOTEPHOTO MOJICIMPOBAHUS PEAIbHBIX IIPOLIECCOB.

Pasnea 1. [locTpoeHne SMnuprUYecKNX MoJe/Iel XUMHKO-TEXHOJIOTHYEeCKHX MPOLECCOB.

Tema 1.1. @opmyaupoBKa 3aJa4yd  ANNPOKCMMAIMH  [JaHHBIX IS  ONHCAHUA
IKCIEPUMEHTAJIBHBIX 3aBHCHUMOCTel M MOJYy4YeHHS] IMIHPHYECKHX MoJedeidl mpoueccoB. Bujbl
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KpuTepues annpokcumanuu. Kpurepuil Merona HamMeHbIINX KBaApaToB. Pemienue 3agaun anmpokcUMaluu
JUTSl HEJTMHEHHOM M TMHEHHOM 110 mapaMeTpaM Mojiesieii. MaTpudnast hopMyIupoBKa 3aa9d anmpoOKCHMAITUH.
AHaJIUTHYECKUH U AITOPUTMUYECKUI MOAXOAB! AJI PEIIEHUs 3aJauyM allpOKCUMAIUM IS JIMHEHHBIX U
JIMHEApU30BAHHBIX MOJIEIEH METOIOM HAUMEHBIIINX KBAIPaTOB.

Tema 1.2. HopmanbHbIii 3aKOH pacnpeiejieHusi AJIsi BEKTOPHBIX CJIYYailHbIX BeJIHYMHBI H
ompeaejieHHe UX YMCJIOBbIX XapPAKTePUCTHK. MaremMaTH4yeckoe OKUJIAHUE U JUCIIEPCUs Il BEKTOPHBIX
CIIy4alHBbIX  BEIWYMH. JIMCIIEpCHOHHBII W  KOpPpEJAUMOHHBIM  aHamu3. llomsatus  nucnepcuun
BOCIPOM3BOANMOCTH U aJ€KBATHOCTH, a TaKXKe - OCTaToyHOM nucrepcuu. OmnpeneneHue BbIOOPOUHBIX
KO3 PUIMEHTOB KOppeIsanuu U KodhPuimeHTa MHOKECTBEHHON Koppesanuu. CTaTUCTUYECKUM MOIX0T K
OTIpeIeIEHUIO OLTHOOK M MOTPEIIHOCTEN B SKCIIEPUMEHTAIBHBIX TOUKaX H3MEPEHUH.

Tema 1.3. PerpeccMOHHBIH M KOPPEJSHUOHHBIA aHAJIM3 VISl MOCTPOEHUS] IMIMPHUYECKHX
MojeJiell HA OCHOBE JaHHBIX NMACCHBHOIO 3KcrmepuMeHTa. [IoHATHS (YHKIMM OTKIMKAa M (DaKTOPOB.
OCHOBHBIE JOMYIIEHUS PErPECCHOHHOIO M KOPPEISALMOHHOTO aHanu3a. Kpurepun npoBepku 0THOPOIHOCTH
nucriepcuid. Beibop BUa ypaBHEHHUH perpeccuu, a Takke ompeaereHue Kod(p(UIIMEHTOB PErpecCur U UX
3HAUUMOCTH C HcrnoJp3oBaHueM Kpurepus CreroneHTta. [lpomeaypa HMCKIIOUEHHMS HE3HAYUMBbIX
k03 duureHToB perpeccun. OmnpeneneHue ageKBaTHOCTH PETPECCHOHHBIX MOJENEH ¢ TOMOIIBI0 KPUTEPHS
duiepa.

Tema 1.4. OcHOBHBIE NOJOKEHUS] TeOPHH IUIAHUPOBAHUA JKcnepuMeHTOoB (I): mosHBIH
¢akropubiii 3xcniepumenT (IIPI) u odpadoTka ero pe3yabtaroB. ONTUMAIBHBIE CBOMCTBA MaTPHUIIbI
IUTAHUPOBAHMSI U CBOWCTBO OpTOroHanbHOCTU. OnpeneneHne K03pPuunueHToB Moaeneil, X 3HaUUMOCTH U
pOBEpKa aJeKBAaTHOCTU YypaBHeHUs perpeccud. CBONCTBO pOTATa0ENbHOCTH MOJIHOTO (HaKTOPHOIO
IKCIIEPUMEHTA.

Tema 1.5. OcHOBHBbIE 0JI0KEHUS TEOPHH IJIAHUPOBaHU IKcniepuMeHTOB (I1): opTOoroHanbLHbIM
HeHTpaiabHblil kKoMno3unuoHHbId mian (OLKII) skcnepuMeHTOB M 00padoTKa ero pe3y’abTaToB.
ObecrieueHre OPTOrOHAJIBHOCTH MATPUIBl MJIAHUPOBAHUS M OMpEJEIeHUE BEIMYMHBI 3BE3IHOTO ILIeYa.
Omnpenenenne K03(pPUINEHTOB MOJENH, UX 3HAYMMOCTH M OLEHKA aJeKBATHOCTH YPaBHEHHs PETPECCHH.
PacyeTHoe BhIUMCIIEHHE KOOPAMHAT TOUKH ONTUMYyMa (3KCTpEeMyMma).

Tema 1.6. OnTHMH3aIMA IKCIIEPUMEHTAJIBHBIX HCCJIEI0BaHNH ¢ NpUMeHeHHeM MeTona bokca-
Busibcona. OCHOBHBIE TOAX0/IbI K ONTUMHU3ALUH SKCIIEPUMEHTAIBHBIX UCCIECOBaHUI. DKCIIEPUMEHTAIBLHO-
cratucThuueckuii meroa. Crparerust ABWKCHHS K ONTUMYMY IelieBOM (QYHKUMH ((PYHKIHMH OTKIIMKA)
rpaJueHTHBIM MeToaoM. KpuTepun JOCTHKEHHS «IOYTH CTAllMOHAPHOM 00JIaCTU» U METOJbl YTOYHEHUS
MOJIOKEHUS ONITUMAIILHON TOYKH B (PAKTOPHOM ITPOCTPAHCTBE.

Pasznea 2. [locTpoenne GpU3NKO-XUMUYECKUX XUMHKO-TEXHOJOTHYECKUX MPOLECCOB.

Tema 2.1 Jtanbl MaTeMaTH4ecKOro MojaeaupoBaHusa. PopMyIHpOBKa THUIIOTE3, MOCTPOCHHUE
MaTeMaTUYeCKOT0 OINKCaHus, pa3paboTKa MOJIEIUPYIOIIETO aIropuTMa, MPoBEpKa aJJeKBATHOCTH MOJETH U
UICHTUPHUKAIMS UX [TaPaMETPOB, PACYETHBIC UCCIICAOBAHUS (BEIYUCIUTENBHBIA SKCIIEPUMEHT).

Tema 2.2 CocraBiieHHe CHCTEM YPABHEHHMHl MATeMaTHYe€CKOr0 ONHMCAHUS IPOUECCOB H
pa3padoTka (BbIOOpP) aJrOpMTMOB MX pelleHHsA. bBIIOYHBI NPUHLUI IOCTPOEHHSI CTPYKTYPHBIX
MaTeMatuueckux mojzeneil. O000IIeHHOe ONMMCcaHue ABMKEHUS TMOTOKOB (a3 B ammaparax C MOMOIIBIO
TUAPOIMHAMUYECKUX MOJENEHN, YUUTHIBAIOIIUX COCPENOTOUEHHBIE U PaCIPEIETICHHbIE ICTOYHUKH BEIIECTBA
u dHepruu (TeruioThl). JIOKanpHBIE WHTEHCUBHOCTH HCTOYHUKOB BEIIECTBA M TEIJIOTHI B IOTOKax,
COOTBETCTBYIOIIME  pA3IMYHBIM  (U3UKO-XUMHUYECKHX TmporeccaM. (OCHOBHBIE THIIBI  ypaBHEHHM
MaTEeMaTUYeCKOT0 OIMCAaHUS XUMHUKO-TEXHOJIIOTUYECKUX  TPOIECCOB — KOHEYHbIE, OOBIKHOBEHHBIE
muddepeHmanbabie U AudQepeHnranbHble ypaBHEHHS B YaCTHBIX TPOU3BOIHBIX.

Tema 2.3 MaremaTndeckoe MOAEJUPOBAHME CTANMOHAPHBLIX M JUHAMHUYECKHUX PEKHUMOB
THAPABJIHYECKHX MPOLECCOB B TPYOONMPOBOAHBIX CHCTEMaxX, I100ajJbHbIe W [1eKOMIO3HIMOHHBIE
MeTO/bI PELIeHUsI CUCTEM HeJMHEHbIX YPABHEHUI, a TaK/Ke sIBHbIe U HesIBHbIC METOAbl YMCJICHHOI0
pelieHUus1 cucTeM OOBIKHOBeHHBIX Au(depeHnnanbHbIX ypaBHeHHH._ CocTaBiieHUE YypaBHEHMU
MaTeMaTH4ecKoro onucanus mpoiecca. [locrpoenne nHGOpMALIMOHHBIX MaTPULl MATEMAaTHYECKUX MOJesen
JUIsL BBIOOpa OOIIETro ajJropuTMa peleHns — MOJCIUPYIOIIEro anroputMa. Peanu3amus anropuTMoB pereHHs
HEJIMHEHHBIX W OOBIKHOBEHHBIX AU((epeHInanbHbIX YpaBHeHHH. Onucanne craimoHapHbIX pexxumMoB X T11
C IPUMEHEHHEM CHUCTEM JIMHEHHBIX U HEIMHEWHBIX ypaBHEHUU. MTepanuOHHBIE AITOPUTMBI PEIICHUS.
[Ipumenenne MeTo0B TPOCTHIX uTepanuii U HeroTtoHa-Padcona mis momydenms: pemenus. [IpoGiema
CXOAMMOCTH IIpolecca pemeHus. JleKOMIO3ULIMOHHBIA METOJ PEIIEHUS CIOKHBIX CHUCTEM KOHEYHBIX
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ypaBHeHuid. [loctpoenne nHPOPMANMOHHOW MaTpPUIIBI ISl BHIOOpPA ONTHMAIBLHOTO aJTOPUTMA PELICHHS
3agaun. [lonstue xectkoctu cucteM nud@epeHIuanbHbBIX YpaBHEHUNW U KPUTEPUU KECTKOCTH. SIBHBIE
(ObIcTpBIC) M HEsIBHBIC (MEIJICHHBIC) METOABI pemieHus. MeToabl mepBoro (Meroa Diinepa), BTOporo (
MoauUIIMPOBAHHBIE METOJbI Ditiepa) M derBeproro nopsaka ( meroa Pynre-Kyrra). OuneHka TOYHOCTH
METOI0B — OmHUOOK ycedeHus. IlepexogHble OIMOKM M OHIMOKM OKPYIJIEHUS MPU YHUCICHHOM
WHTErpupoBaHun JuddepeHImanbHbIX ypaBHeHud. Croco0bl o0ecreueHrss CXOAUMOCTH PEIICHUs 3aaqyH.
[IpumeHeHHEe HESBHBIX METOJOB JUIS PEIICHHUS JKECTKUX cucTeM JuddepeHIHanbHbIX ypaBHEHUH.
OnpeneneHnsi 1ara UHTETPUPOBAHUS WTEpaAIlMOHHBIM MeTonoM. MetonoB Kpanka-Hukonbcona (meron
Tpanenui).

Tema 2.4 MaremaTudyeckoe MOJEJHMPOBAHNE CTAIMOHAPHBIX PEXHUMOB MPOLECCOB
TenJjionepeAay B IUVIACTHHYATHIX M 3MEEeBHKOBBIX TelJI000MeHHHMKaX. MaremaTHueckoe OIMucaHue
MPOIIECCOB C MPUMEHEHUEM MOJENeH HICaTbHOTO CMENICHUS M BBITECHEHHs. BbiOOp U rpaduueckoe
IpeJICTaBICHUE AITOPUTMOB pelieHus. [I[pumeHeHre cTaHIapTHBIX METOIOB BHIYMCIUTEILHON MaTeMaTHKU
JUTSL pellieHus 3a/1au.

Tema 2.5 Maremaruueckoe MOAeJIMPOBAHUE CTANMOHAPHBLIX PEKUMOB IMPOLECCOB
Telionepeaayu B MPSIMOTOYHBIX M MPOTUBOTOYHBIX TPYOUATHIX TENJI000MEHHHKOB, pellleHHe 32124
Komu wm kpaeBoil 3aJa4M NPH HMHTErPHUPOBAHUM CHCTEM OOBIKHOBEHHBIX aH(depeHInAIbHBIX
ypaBHeHHii. MaTemaTH4ecKkoe ONMUCAaHUE MPOLIECCOB C MPUMEHEHUEM MOJENIed MIeaIbHOTO BBITECHEHHSI.
Pemienne 3amaun Komm wu kpaeBod 3amauu. I[lpencraBieHue anropuTMOB BBIYMCICHHH B BHUIE
UH(OPMAIIMOHHONW MaTPHUIIBI CUCTEMBbl YPaBHEHHN MAaTEMaTHYECKOTO OIMHCAHUS U OJIOK-CXEM pPacyeToB.
Marematnueckoe onrcanue X111 ¢ mpumeHneHrneM cucteM 0OBIKHOBEHHBIX TU((epeHITNATbHBIX YPaBHEHUH.
Onucanne 00OBEKTOB C pacCHpeeICHHBIMU B MPOCTPAHCTBE Mapamerpamu. @OopMyIHpoOBKa HAYAIBHBIX W
KpaeBbIX YCIOBUM 3a7a4 pemeHus. YuciaeHHbli anroputM 1-ro nopsaka s pemenus 3agaun Komm. Meron
CIPUCTPETKW» JJIsl pELICHUsI KpaeBOM 3a/1auu.

Tema 2.6 MaTemaTuyeckoe MOJAeJIMPOBAHUE CTAIIMOHAPHBIX PE;KUMOB MPOLECCOB B PeaKTOpPax
¢ Memaakoi. OnucaHne MUKPOKMHETHYECKUX 3aKOHOMEPHOCTEW MPOTEKaHUsl MPOU3BOJIBHBIX CIOKHBIX
XUMHYECKHX peakuuid B KHUAKOW ¢a3ze i MHOTOKOMIIOHEHTHBIX cucteM. OmnpenerneHue KIHYeBbIX
KOMIIOHEHTOB CJIOHBIX XHMHUYECKUX PEAKIIHHA C MPUMEHEHUEM METOIOB JIMHEHHOM alreOphl - pAHTOB MaTPHII
cTeXuoMeTpudeckux kodhduuneHtoB peakuuu. MaTemaTuyeckoe OMUCAHUE PEAKTOPHOIO Ipolecca ¢
pyOaIkoil uis MpoU3BOJIBHON CXEMbI MPOTEKaHUs XMMHUYECKOH peakuuu. BpiOop aaropuTMoB perieHus
3aJaud C MPUMEHEHHEM HMH(OPMAIIOHHOM MaTpUIlbl CUCTEMbl YPaBHEHUH MAaTEMaTHYECKOrO OMHCAHUS U
MPEJICTABJICHUS aJITOPUTMA PEIICHUS C MOMOIIBI0 OJIOK-CXEMBI pacdeTa mpoiecca.

Tema 2.7 MaremaTudeckoe MOAeJMPOBAHUE HECTAMOHAPHBLIX PEKUMOB IMPOLECCOB B
peakTopax ¢ MemaJdKoW. MaremaTtnueckas IIOCTAHOBKA 3aJayd Uil PEAKUMU C IPOU3BOJIBHOU
CTEXHOMETpUUECKON cxemoil. PopmynnpoBka 3amadyn Komm — 3a7adyd ¢ HAYaJbHBIMU  YCIOBHUSMHU.
Pa3HocTHOE mTpencTaBlieHHE CUCTEMBI OOBIKHOBEHHBIX nupdepeHnanbHbIX ypaBHeHHid. [locTpoeHue
nH(OPMallMOHHON MaTpullbl UIsl BbIOOpa ainroputMa pemeHus. ['paduueckoe mpepcraBieHue aaropurma
pelieHus B BUie OJIOK-CXEMBI pacuera.

Tema 2.8 MaTtemaTuueckoe MOIeJIMPOBAHNE CTALIMOHAPHBIX PEKUMOB B TPYOUATBHIX peakTopax
¢ NPSIMOTOYHBIM U POTHBOTOYHBIM JIBH:KEHHEM TeIJIOHOCHTe Ieil. MaTemaTiuueckas IOCTaHOBKA 3aa4u
JUIL peakliMi C KOHKPETHOW CTEeXHOMETpUuUeckoil cxemoil. @opmynupoBka 3agaun Komm — 3amauu ¢
HayaJIbHBIMU YCIIOBUSIMHU U KPaeBOM 3a/aun — 3aJ]a4Ml ¢ KpaeBbIMH yCIOBUSIMU. Pa3HOCTHOE Mpe/cTaBlIeHHE
cucTeM OOBIKHOBEHHBIX muddepeHnmnanbuplx ypaBHeHUH. [locTpoenne wH()OPMAIMOHHBIX MATpPHIl JIS
BbIOOpa anropuTMoB pemieHus. ['paduueckoe mpeacTaBieHUE aNTOPUTMOB PEIICHUS B BUIE OJIOK-CXEMBI
pacuera.

Tema 2.9 MaremaTu4eckoe MOJeJUPOBAHHE HECTAIIMOHAPHBLIX PEXKUMOB MPOLECCOB B
TPyOUATBHIX peakTopax M YHCJIeHHble AJrOPUTMbI JAUCKPETH3AIUM [UIS pelleHusl CHCTeM
A pepeHIHATBHBIX YPABHEHHH ¢ YACTHBIMH NPOU3BOIHBIMH. MaTeMaTnyecKas IOCTAaHOBKA 3a1a4H JUIs
pEaKIUKM ¢ KOHKPETHOM CTEXMOMETpUYECKO cxeMor. DopMyaupoBKa HayadbHBIX U TPAHUYHBIX YCIOBHUA.
JuddepeHnnanbHble YpaBHEHHS B YACTHBIX MPOW3BOJHBIX - JITUITHYECKOTO, MapabOIUYecKoro |
TUNepOOTNYECKOr0 TUIMOB. AJTOPUTMBI pEIIeHUs ypaBHEHUU mnapabonuyeckoro tuma. MaTemaTuueckas
MOJIeJIb XMMHUYECKOTO MPEBpPALIEHUs B H30TEPMHUYECKUX YCIOBHSIX JUIsI HECTAlMOHAPHOTO IMpollecca B
TpyOUaThIX ammaparax ¢ y4eToM IMPOJIOJIbHOTO MEepeMENINBaHus U ¢ IPUMEHEHUEM OJIHOIapaMeTpUUYecKoil
muhy3MOHHOW MOJENU IS ONMHUCAHHS THAPOJUHAMUYECKOW OOCTAaHOBKM B PEAKIMOHHOM TIOTOKE.
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ANTOPUTMEI PEIICHUS B BUC CHCTEM HETUHEHHBIX ypaBHEHUH, a TAaK)Ke OOBIKHOBEHHBIX JU( G epeHIINATHHBIX
YPaBHEHUI MTEPBOTO U BTOPOIO MOPSAKOB.

Tema 2.10 MaremaTn4eckoe MOAeJMPOBAHME CTANMOHAPHBIX PEKUMOB MPOLECCOB
HeNpepbIBHOM MHOTOKOMIIOHEHTHON pekTudukanuu u adcopOumu. MaremMaTH4ecKoe ONUCaHUE
mpolecca MHOTOKOMIIOHEHTHOH pekTu(duKanuu B Tapenb4aroil koioHHe. MomenupoBaHue (a3oBoro
PaBHOBECHS M MPOIECCAa MACCOINEPENAUN HA TapesikaXx B MHOINOKOMIIOHEHTHBIX CHCTEMax. Y4eT TEeIIOBBIX
0aslaHCOB Ha TapeNKaxX MPH MOJICTUPOBAHUY MPoIIecca B peKTU(DUKAIIMOHHON KOJIOHHE. [|eKOMIO3UITMOHHBII
ITOPUTM pacyera mpolecca peKTu(dUKaluu B KOJIOHHOM afmnapare. MareMaTuyeckoe onucaHue mpolecca
MHOTOKOMIIOHEHTHOW a0COpOIIMy B HAacCaI0YHOM KOJIOHHE. MoenupoBaHue MpoIiecca MHOTOKOMITOHEHTHOM
Maccomnepeayn B CEKLIMIX HACAJOUHON KOJIOHHBI. AJITOPUTM PEIICHHS KPaeBOM 3a1auu 1J1sl MOJECIUPOBAHUS
npoiiecca abcopOIUM B HACATIOYHOU KOJIOHHE.

Pa3pnen 3. OCHOBBI ONTHMHM3ANNH XHMHUKO-TEXHOJOTHYECKUX MPOLECCOB.

Tema 3.1 PemeHue 3a7ay ONTUMHU3AUMM € TEPMOJAMHAMMYECKMMH, TEXHOJOIMYECKHUMH,
IKOHOMUYECKMMH, TE€XHHKO-IKOHOMMYECKHUMH H 3IKOJOTHYECKHMHM KPUTEPUSAMH ONTHMAJLHOCTH.
Ontumanbhbie pecypcocOeperatomue XTII. BwiGop kputepreB onTUMaibHOCTH (IIENEBBIX (PYHKIIHN).
dopmMynupoBKa MHOTOKPUTEpUATHHON 3amaun onTuMusanud. OCOOEHHOCTH pPEHIeHUsS] ONTUMHU3AIMOHHBIX
3amay XTII npu HAIMYKMK HECKOJIBKUX KPUTEPUEB ONTUMAILHOCTH, OBPKHOM XapaKTepe 1eaeBor (yHKITUN
Y HAJIMYUM OrpaHudeHuil 1-ro u 2-ro poxa.

Tema 3.2 AJropuTmMbl OTHOMEPHOH M MHOTOMEPHOM ONTHUMHU3AUMM._METONbl CKaHUPOBAHHS,
JIOKAJIM3AIUKA SKCTPEMyMa, 30JI0TOro ceueHus u uncen dOubOoHauu B cllydae OJHOMEPHOW ONTHMH3AIUU.
MeTto1b1 MHOTOMEPHOM ONTUMHU3AIMHA HYJIEBOTO, IEPBOTO M BTOPOT0 MOPSAKOB. CUMILIEKCHBIE, CTy4ailHbIe
U TPAJIMEHTHBIC METOIbl MHOTOMEPHOU onTUMU3aK. MeTo I mTpadHbIX (YHKITHA.

3akJiroueHue.

A. Ilpumenenue komnblTepHbIx wMonedeil XTII npum nNpPoeKTHPOBAHMM XMMHYECKHX
npousBoacTB — B CAIIP. 3amaun cucrem aBromatuszupoBaHHoro npoekrupoBanus (CAIIP) u ctpykrypa
CHCTEM KOMIIBIOTEPHOTO MNpoekTupoBaHus. MHpopmannonHoe u matemaruueckoe obecrieuenue CAIIP.
ABTOMaTU3MPOBAHHOE MPOCKTUPOBAHKUE C MPUMEHEHHEM KOMIIbIOTEpHBIX Moenend X TII.

b. Ilpumenenue komnblOTepHbIX Mogeaeii XTII npu ynpaBileHMHM TeXHOJOrHYeCKHMH
npoueccamm — B ACYTII. Komnsroreproe moaenupoBanne XTI B pexxume peanbHOro BpeMeHu. CHCTEMBI
npsAMoro 1Hu(poBoro (KOMIBIOTEPHOT0) YIPABICHUS TEXHOJOTHYECKUMH TpoueccamMu. OCOOEHHOCTH
peanu3auuy  KoMImbloTepHbIX Mozened XTI B aBTOMaTM3UMPOBAaHHBIX CHUCTEMax  YIPABJICHUSA
texHosiornueckumu npoueccamu (ACYTII).

4 O0beM yueOHO# JUCHUIIJIMHBI

O0beM TMCUMTLTHHBI
Buna yueOHoii padoThI Axax. | Acip.
3E
4. 4.

O01masi Tpy10eMKOCTh JUCUMIIIIHMHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jleknun 0,89 32 24
JlaGopatopusbie padotsl (JIP) 0,44 16 12
CamocTosiTesibHasi padoTa 2,67 96 72
KoHTakTHasi camocTosATebHas paboTa 0,4 0,3

2,67
CaMocTOATEIbHOE NU3YUEHHE PA3ESIOB JUCLUIIINHBI 95,6 71,7
Bua uTOroBoro KOHTpoOJIf: 3a4deT ¢ OLEHKOM

AHHOTauA padoyeil MPOrpaMMbl JUCHHIJIMHBI
«@u3nyeckas KyJabTypa H CIOPT»
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1 Heap AucHMIIMHBI — (OPMHUPOBAHUE MHPOBO33PEHUS M KYIBTYPBI JHUYHOCTH, TPa)TaHCKON
MO3ULIMH, HPABCTBEHHBIX KAYECTB, UyBCTBA OTBETCTBEHHOCTH, CAMOCTOSITENIbHOCTH B MPHUHATHUH PEIICHHI,
CIOCOOHOCTH HCIIONIb30BaTh pa3zHooOpa3Hble (OpMBbl (U3NYECKON KyJIbTYpbI, CIOpTa U TypH3Ma JUIs
COXPAaHEHUS M YKPEIUIEHUS CBOEro 3J0pPOBbsi M 3/J0POBbSI CBOMX OJHM3KUX B IOBCEIHEBHON XU3HU U
npodecCHOHATBHOMN 1 TeTbHOCTH.

2 B pe3yabTaTe H3ydyeHHUs JUCUMILIMHBI 00y4AIOIIMIACH 10JI7KEH:

Obnadamye CleAyONMMA KOMIIETEHIIMAMHU ¥ UHIMKATOPAMH UX JTOCTHKECHUS:

VYK-7.1, YK-7.2, YK-7.3, YK-7.4

3namo:

- HAyYHO-TIPAaKTUYECKHUE OCHOBHI (PM3MUECKOM KyJIbTYpHI U 310pOBOr0 00pa3a *KHU3HH;

- BIHUSHUE O3/J0POBUTENBHBIX CHCTEM (U3NYECKOTO BOCIUTAHUS HA YKpEIJIEHHUE 370pOBbs,
npopMIAKTUKY NMPO(HECCHOHAIBHBIX 3a00JIeBaHUI U BPEIHBIX IPUBBIUCK;

- CIIOCOOBI KOHTPOJIS U OLIEHKU (PU3UYECKOTO Pa3BUTHSI U (PU3HUECKOM MOArOTOBIEHHOCTH;

- TpaBWwia U CHOCOOBI TUIAHWPOBAHHWS HMHIWBUIYANbHBIX 3aHATHH Pa3IMYHON  IIEJIeBOM
HaIlpaBJIECHHOCTH;

- HCTOPUIO PU3UYECKON KYJIBTYPHI U CLIOPTA, MMPEACTABICHUE O 3HAYUMBIX CIIOPTHUBHBIX COOBITUSAX HE
TOJIBKO CBOEH CTpaHbl, HO 1 MHPOBOT'O YPOBHS, BaKHEHIINE JOCTH)KEHUS B 00JIaCTH CIIOPTA;

- cnoptuBHble Tpaguuuu PXTY um. [I.U. MeHnneneeBa, HOMHUTH O MOJBUrax CIIOPTCMEHOB B T'OJbI
Benukoii oreuectBeHHON BOMHBI 1941-1945 .

Ymemy:

- IOIICP’KUBATH JIOJKHBIA YPOBEHb (DU3MUECKO MOATOTOBICHHOCTH JUIs 00€CTIeUeHNs ITOJTHOLIEHHOM
COLMAIbHON U MPO(ECCHOHANTBHOM NesTEILHOCTH;

- UCIOJB30BaTh OCHOBBI (PU3NYECKON KyJIbTYpbI AJII OCO3HAHHOTO BbIOOpA 370pOBbhecOEperarnmx
TEXHOJIOTHI C y4eTOM BHEITHUX U BHYTPEHHUX YCIOBUH peaan3anuu mpopecCHOHATBHON AeSITeTbHOCTH;

- CaMOCTOSTEIbHO 3aHUMAThCS PU3UUYECKOM KYJIBTYpPOU U CIOPTOM;

- OCYUIECTBJISITh CAMOKOHTPOJIb 32 COCTOSTHUEM CBOETO OpraHu3Ma M COOI0AaTh MpaBuiia TUTHEHBI U
TEXHHUKHU 0€30M1aCHOCTH.

Braoemy:

- CpeICTBAMHU U METOJaMH YKPEIUICHUS 310pOBbs, (PU3MUECKOTO CaMOCOBEPIICHCTBOBAHMSI,

- TOJKHBIM YPOBHEM (PU3NYECKOI TOJATrOTOBIEHHOCTH, JUIsl 00eCIIeYeHNs TOTHOLEHHON COLMaIbHON
U ipoheCCUOHATBHON JAeSITETbHOCTH.

3 KpaTkoe coaep:kaHue ITUCHUNIHHBI

Paznea 1. Ilpeamer @usnyeckas KyJabTypa u cnopt. Ucropusa ®KuC

1.1. TIPEIMET ®U3NUYECKASA KVYJIbTYPA W CIIOPT. 3agaun m MECTO AUCIHUIUIMHBLI B
noAroToBke OakamaBpa. Opranuzaius ydeOHOro mpolecca B paMKax JeHCTBYIONMIECH PEUTUHTOBOM CHCTEMBI.
TpeboBanus K 3aueTy.

1.2. UCTOPUA CIIOPTA. Ilpoucxoxnenne (GU3HMYECKUX yOpaKHEHHMH W wurp. JIpeBHue
onmuMmmuanpl. Onummnuiickoe naBuxkeHne. CHOPTHBHBIC OOIMIECTBA: UCTOPHUS (DU3KYJIBTYPHO-CIIOPTUBHBIX
0011ecTBeHHBIX opraHu3anuii. CHopTCMEHBI B TO/IbI Bennkoi oTeuecTBeHHOW BOWHEI.

Pasnea 2. OcHOBBI 310p0BOr0 00pa3a ;KU3HU

2.1. BPAYEBHBII KOHTPOJIb Y CAMOKOHTPOJIb HA 3AHATUAX OHU3NYECKOI
KYJIbTYPOU 1 CIIOPTOM.

BpaueOHbIii KOHTpONH ©  BpaueOHOE OCBUJIECTEILCTBOBaHME. Ilearorndeckuii  KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METObI, TIOKA3aTeNH, KpUTepuu U OmeHku. [IpoduiiakTuka CIIOPTUBHOTO
TpaBMaTu3Ma. OCHOBHBIE BU/IbI TPABM y pPa3HbIX crienuanu3anuii. Oka3aHue MepBOi MOMOILHU JJIs1 CTYA€HTOB
BY30B XMMHKO-TEXHOJIOTHYECKOTO TPOQHIIS.

2.2. TUTUEHWYECKOE OBECIIEYEHME 3AHSATUI O3/I0POBUTEJILHON ®HU3UYECKOIN
KVJIbTYPOU. I'uruena (pu3uueckoro BOCIHTAHUS M CIOPTA. PeXXHM MUTAHMS TIPH 3aHATHAX (DU3HUECKOI
KyJlbTypol u cioproM. CounanbHas rurueHa. ConuanbHO-0MacHble 00JI€3HN U MepPhl MPOQPUIAKTUKH.

Pasnea 3. buonornyeckne 0CHOBBI (PM3MYECKO# KYJIbTYPbI H CIIOPTA

3.1. BUOJIOTUYECKUE OCHOBBI ®U3NYECKOM KYJIbTYPbI M CIIOPTA. Opranuszm
YeloBeKa KaK eIMHas caMOpa3BHBAOIIAsCs Ouojoruueckas cucrema. dOHU3MUECKOE Pa3BUTHE UEIOBEKa.
JlBurarenbHas aKTUBHOCTh M €€ BIIMSHHE HAa YCTOMYHMBOCTb, M aJalTallMOHHBIE BO3MOXXHOCTH YEJIOBEKA K
YMCTBEHHBIM U (PU3NYECKUM HArpy3KaM MpU Pa3TMYHBIX BO3IACHCTBHUIX BHEIIHEH CPEIbI.
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3.2. OBPA3 XXU3HU U EI'O OTPAXEHUE B ITPOGECCUOHAJILHON JEATEJIBHOCTH.
310pOBBE UEIOBEKa KaK IEHHOCTh. 3JI0OPOBBIN 00pa3 JKM3HU U €r0 COCTaBIsOIIKE. Polb U BO3MOXKHOCTH
busznyecKoil KylabTypsl B obecriedeHnn 370poBbsi. COLMANbHBIA XapaKTep MOCIEICTBUN IS 3[0POBbS OT
ynoTpeOaeHus] HapKOTUYECKUX CPEACTB M APYrux ncuxoakTUBHBIX BeulecTB (ITAB), monunra m mumieBbIx
n00aBOK B CIOPTE, AJKOTOJNisi M TaDakoKypeHHus. J[OMMHT Kak MCKYCCTBEHHOE TOBBINICHHUE (U3UYECKOM
paboTOCIIOCOOHOCTH 1 €r0 OTPUIIATEIIbHBIE TTOCIICICTBHUS.

Pasnen 4. IIpodeccnonanbHo-npukIagHas pusnyeckas KyJabTypa H CIIOPT

4.1. OBLIAA OUSNYECKAA U CIIOPTUBHASA IIOAI'OTOBKA CTYJAEHTOB B
OBPA30OBATEJIbBHOM ITPOLIECCE. Meroandeckue TpUHIUIBI (HU3MUecKOoro BocnuTanus. OCHOBBI H
STambl 00y4YeHHs ABIKEHUsM. Pa3Butne ¢usmueckux kadectB. DopMHpOBaHUE MCUXHUYECKUX KAaYeCTB B
npouecce guzndyeckoro BocnuTanus. CrnoptuBHas noArotroka. CTpyKTypa HOArOTOBIEHHOCTH CIOPTCMEHA.
MaccoBblii CIOPT W CHOPT BHICHIMX JOCTHXKEHUM, UX Lenu U 3anadyd. CIOpTHBHBIE COPEBHOBAHUS Kak
CPEICTBO U METOJ OOIICH M ceaTbHOU (PU3NUECKON MTOATOTOBKU CTYACHTOB.

4.2. ®UBNYECKAS KYJIBTYPA U CIIOPT B ITPO®ECCUOHAJILHOM JIEATEJILHOCTU
BAKAJIABPA. Jludnas W cOIMagIbHO-3KOHOMHYECKAas HEOOXOIMMOCTh IMCUXO(PU3UYECKON TMOATOTOBKH
yenoBeka K Tpyay. Mecto III®DII B cucreme moAarotoBku Oynymiero crneuuanucta. [Ipon3BoacTBeHHas
busndeckas KyapTypa u cropt. [IponsBoacTBenHas rumHactrka. OcobeHHOCTH BhIOOpa (hOpM, METONIOB U
CpencTB (pU3NYECKO KYJIbTYpHl U CIOPTa B paboyee U cBOOOIHOE Bpems crenuanuctoB. [Ipodunaktuka
npodeccuoHanbHbIX 3a00JIeBaHUN cpeicTBaMU (PU3UUYECKOM KyIbTYphI U criopTa. JlononHuTeIbHbIE CPEICTBA
NOBBIIIEHUS 0011l U mpodeccuoHanbHOM padoTocnocodHoCTH. BrusiHre MHAMBUIYaTbHBIX 0COOEHHOCTEH
Y CAaMOCTOSTEIIbHBIX 3aHATUN (PU3NUECKON KYyIbTYpPOI M CIIOPTOM Ha OPTaHH3M.

4 O0beM yueOHOH THUCHUILINHBI

Cemectp
Bcero
Byl yue6HO# paboTh I cemectp 4 cemectp
3E Axap. 3E Axap. 3E Axap.
9. 9. 9.
Oo6mast TpyA0eMKOCTh AUCIUTUIHHBI TIO 2 72 1 36 1 36
y4eOHOMY TUTaHY
KonTakTHas padora — ay1MTOPHBbIE 3aHATHS: 2 72 1 36 1 36
Jlexmum (JIek) 0,2 8 0,1 4 0,1 4
[Tpaktuueckue 3ausrus (I113) 1,8 64 0,9 32 0,9 32
Bua uTOroBoro KOHTpoJIs: 3auer 3auer
Beero Cemectp
Bunapr yaeOHO# paboThI I cemectp 4 cemectp
3E ASITp. 3E Actp.u 3E ASITp.
OO6mast TpyA0eMKOCTh JUCHUTUIIHHBI IO Y9eOHOMY 2 54 1 27 1 27
IJIaHy
KonTakTHas padoTa — ay1MTOPHBbIE 3aHATHS: 2 54 1 27 1 27
Jlexmum (JIek) 0,2 6 0,1 3 0,1 3
[Tpaktuueckue 3ausrus (I113) 1,8 48 0,9 24 0,9 24
Bua uTOoroBoro KOHTpoJIs: 3auer 3auer
AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«JJIeKTHBHBbIE JUCUHUILIMHBI 0 (PU3HYECKON KYJIbType U CIIOPTY»
1 Heab aMCHMIUVIMHBI — (QOpMHUpPOBaHUE (PHU3MUECKONW KyJNbTYyphl JUYHOCTH U CHOCOOHOCTH

HAIpPaBJIEHHOTO HCIOJIb30BaHUS Pa3HOOOPA3HBIX CPEICTB (PU3NYECKONW KYJIbTYypbl U CHOpTA, Typu3Ma AJis
COXpAaHEHHMS M YKPEIUICHHUS 3J0pPOBbs, MCUXO(PH3UYECKON MOATOTOBKM M CAMOIOJITOTOBKH K Oymaymiei
npodeccuoHaNbHOM e TeIbHOCTH, MOJIyYeHUN HaBbIKA B OJJHOM U3 BHIOPAHHBIX BUJOB CIIOPTA.

2 B pe3yabTaTe M3y4eHHs IMCHUILIHHBI 00yYAIOUIUIICS 10JKEeH

Obaaoams cliefyOMUMUA KOMIETSHIIMSIMU U HHANKATOPAMH UX JOCTUKCHUS:
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VYK-7.1, YK-7.2, VK-7.3, YK-7.4

3namo:

- Hay4YHO-TIPAKTUYECKHE OCHOBBI (PU3UUECKON KYJIBTYPHI M 3JI0POBOTO 00pa3a KU3HH,

- BIUSHUE O3/J0POBUTENBbHBIX CHUCTEM (U3NYECKOTO BOCIUTAHUS HA YKpEIUIEHHUE 370pOBbs,
npopMIAKTUKY NPO(HEeCCHOHAIBHBIX 3a00JIeBaHHI U BPEIHBIX MPUBBIUCK;

- CIIOCOOBI KOHTPOJIS U OLIEHKU (PU3UYECKOTO Pa3BUTHS U (PU3HUECKOM MOArOTOBIEHHOCTH;

- TmpaBWwiIa W CHOCOObI TUIAHWUPOBAHWS HMHIWBUIYANbHBIX 3aHATHH Pa3IMYHON  IIEJIEBOM
HAIPaBJIEHHOCTH;

- cnoptuBHbIe Tpaguuun MXTU-PXTY um. [I.1. Menaeneena.

Ymemns:

- IOIIEP>KUBATH JIOJKHBIA YPOBEHb (DM3MUECKO MMOATOTOBICHHOCTH IS 00€CTIeUeHHs ITOJTHOLEHHOM
COLMAIbHON U MPO(ECCHOHATBHOM NesTETLHOCTH;

- UCIOJB30BaTh OCHOBBI (PU3NYECKON KyJIbTYpbI AJII OCO3HAHHOTO BbIOOpA 370pOBbhecOEperaronmx
TEXHOJIOTHI ¢ y4eTOM BHEITHUX U BHYTPEHHUX YCIOBUH peaan3anuu mpoPecCHOHATBHON AeSITeTbHOCTH;

- CaMOCTOSTEIbHO 3aHUMATHCS PU3UUYECKOM KYJIBTYpPOH U CIOPTOM;

- OCYIIECTBISATH CAMOKOHTPOIb 32 COCTOSTHUEM CBOETO OpraHu3Ma U COOII0aTh MPaBHIia TUTUEHBI U
TEXHUKHU 0€30MaCHOCTH;

- BBITIOJHATh MHJWBUIYaTbHO MOJOOpAaHHBIE KOMIUICKCH MO (DU3MUYECKON KYIbTYpE M Pa3TUYHBIM
BUJIaM CIIOPTa;

- OCYIIECTBJISTH TBOPUYECKOE COTPYJHUYECTBO B KOJUJICKTUBHBIX (hOpMax 3aHATHH (PUINIECKOM
KYJIbTYpPO# U CIIOPTOM;

- BBITIOJIHATH TTPUEMBI 3AIIUTH H CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPAXOBKH.

Braoemy:

- CpeICTBaMHU U METOJAMU YKPEIUICHUS 3I0POBbs, (PU3HMUECKOTO CAMOCOBEPIIICHCTBOBAHHS,

- IOJDKHBIM YPOBHEM (PM3UYECKOM MOArOTOBIEHHOCTH, JUIsl OOECIeueHus MOJHOIICHHON COIMaIbHOM
U Ipo(eCCUOHATTLHON eSITebHOCTH,

- TEXHUYECKUMHU U TAKTUYECKHMMH HaBbIKAMU B OJTHOM M3 BUJIOB CIIOPTA;

- UCTIOJIb30BaTh MPUOOPETCHHBIE 3HAHUS U YMEHUS B MIPAKTUYECKON NEATETHbHOCTH U TIOBCETHEBHOM
KU3HU

3 KpaTkoe coaep:kaHue IUCHUNIHHBI

Pazgen 1. OcCHOBBI TOCTPOEHUS O3A0POBHUTEIBHON TPEHUPOBKHU. TEOpETHUYECKO-METOIUYECKUE
OCHOBBI (U3MUYECKON KynbTypbl U crnoprta. ConaepikareiabHble OCHOBBI O3JOPOBHUTEIHHON (PUIUUECKOM
KylIbTypbl M cropta. OCHOBHBIE HampaBlICHUS: O3J0POBHUTEIbHO-PEKPEATUBHOE, O30POBHUTEIHHO-
peabUITUTAIIMOHHOE, CIIOPTHBHO-PEAOMINTAIMOHHOe, TUrueHndeckoe. [loBbimieHne (HyHKIIMOHAILHOTO
COCTOSIHUSI OpraHu3mMa u (PU3HUYECKOH MOArOTOBIEHHOCTH. CrocoObl  perjamMeHTallud Harpy3KH:
OU3KYIHTYPHO-03I0POBUTEIHHBIC METOTUKN U cucTeMbl. OCHOBHBIE (ha3bl 03I0POBUTEIHHON TPEHUPOBKH.
OreHKa COCTOSIHUS 370POBBs M (PU3UIECKOM MOATOTOBICHHOCTH 3aHUMAIOITUXCS (DU3UYECKON KYJIbTYPOU U
cnoprom. @ynkunonanbubie mpoosl (UCC, AL, XKEJI u 1.1.).

Pasnen 2. J/IBurarenbHple BO3MOXKHOCTH YelloBeKa — BociuTaHue ¢puzndeckux kadects. BOCK I'TO.
Mertonuka opraHm3anuu W mpoBeacHHus BuaoB uchbitanuid ['TO. Cucrema B3auMmopeicTBus B cdepe
bu3nYecKol KyJabTypbl M crnopra. Bocnurtanme Qusnuecknx KadecTB, oOOydaromuxcs (OTACIIbHBIC
KaueCTBEHHbIE CTOPOHBI IBUTATEIbHBIX BO3MOXKHOCTEN YEIIOBEKA).

Pa3znen 3. Mertonuka opraHu3alM M TPOBEICHUS CIIOPTUBHBIX COPEBHOBAHUM M (U3KYJIBTYPHO-
MAaCCOBBIX MEpONPUATHH. XapaKTepUCTHKA CHOPTHBHBIX COPEBHOBAHMA U (PU3KYJIBTYPHO-MACCOBBIX
Meponpustiii. CIOPTUBHBIE COPEBHOBAHUS, MPOBOJMMEBIE 10 OOMIEHPHHATHIM TpaBujaM. EnuHbIi
KaJleHJApHBIA TMJaH (QU3KYJIBTYPHBIX M CIOPTUBHBIX MepomnpusiTuii). OpraHusanus CIOPTHUBHBIX
Meponpustaii. Onmumnuiickas xaptus. DenepanbHble (CreNUadbHbIC, HAIMOHAIBHBIC) 3aKOHBI CIIOPTE.
Knaccudukanus cnopTuBHbIX copeBHOBaHMid. HpaBcTBeHHBIe OTHOIICHUs B cnopte. Fair Play («YectHas
UTpa») — Kak OCHOBA ATUYHOTO TTOBeIcHUs B criopTe. Koaeke coptuBHOM 3THKH. [Ipodunakrrka HapymeHU
cnoptuBHoii 3THKH. BAJIA. Konekc BAJIA. MexayHapoaHasi KOHBEHIUS 0 60pb0e ¢ JOMMHIOM B CIIOpPTE.

4 O0beM yueOHOI JUCUMIIJIMHBI

B Cemectp
Bun yueGHOM paboThI aKazeMm. 1 2 3 4
Jacax

99



OOu1ast TPyA0EMKOCTh AUCIUILTUHBI 110 328 56 92 90 90
y4eOHOMY TUTaHY

KonrTakTHas padora — ayiuTopHbIe 192 32 64 64 32
3aHATHUS

[Tpaktrueckue 3anstus (113) 192 32 64 64 32
CamocrositensHas padora (CP) 136 24 28 26 58
KonTakTHas camocrosiTenbHas paboTa 0,8 0,2 0,2 0,2 0,2
CamocTosTETbHOE U3YUYEHHUE Pa3/IeTIOB 135,2 23,8 27,8 25,8 57,8
JVCITUTUTAHBI

Buja nToroBoro KOHTpoOJIs: 3auer 3a4yer 3a4yer 3a4yer
3a4eT / IK3aMeH

B actp Cemectp

Bun yuebHoit paboTbl qacax I II I v
OO6mmas TpyJ0€MKOCTh AUCITUTUTHHBI 110 246 42 69 67,5 67,5
yueOHOMY IIaHY
KonTakTHasi pabora — ayiuTOpHbIE 144 24 48 48 24
3aHATHS
[Ipaktuueckue 3anstus (I113) 144 24 48 48 24
CamocrositeabHast padora (CP) 102 18 21 19,5 43,5
KoHTakTHas camocTosTenbHas pabora 0,6 0,15 0,15 0,15 0,15

CamocTosiTeTbHOE U3YUCHHUE Pa3/iesioB 101,4 17,85 20,85 19,35 43,35
JACITUIITHHBI
Bux HTOroBOro KOHTPOJIS: 3a4er 3a4er 3a4er 3a4er
3a4eT / IK3aMeH

AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«BBenenune B MHPpOPMALIMOHHBIE TEXHOJIOT M)

1. Heab OMCUMIUIMHBI — O3HAKOMJIEHUE CTYJEHTOB C TEOPETHUYECKUMHU, TMPAKTUYECKUMU W
METOI0JIOTUYECKIUMH OCHOBAMHU COBPEMEHHBIX HH(POPMAIIMOHHBIX CUCTEM. B pamMKkax u3y4eHUs TUCITUTIITHHBI
y CTyIEHTOB (DOPMHPYIOTCS TEOPETUYECKHE 3HAHUS M MPAKTUYECKHE HABBIKU IO WHCTPYMEHTAIBHBIM
cpencTBam mporpaMMHoro obecreuenus. CTyIeHThI W3y4alOT Ha MPaKTHKE BHUABI HH(GOPMAIIMOHHBIX
TEXHOJIOTHH.

3agauyd  JMCOMIUIMHBI — TPUOOPETEHHE CTYACHTAMH TWPOYHBIX TEOPETHYECKHX 3HAaHUU U
MPAKTUYECKUX HABBIKOB B 00JIACTH HHPOPMAITMOHHBIX TEXHOJIOTHHA.

2. B pe3yabTare n3y4eHusi AUCHUILIMHBI 00yYAKIIHIICA TOTKEH:

Obaaoams cliefy0MUMUA KOMIETECHIIMSIMU U HHANKATOPAMH MX JOCTUKECHHUS:

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 PE3YIbTATC OCBOCHUA NUCHUIIJIMHBI CTYACHT NOJIZKCH:

3nameo:

- MIPOLIECCHI, METOIBI MTOUCKA, cOOpa, XpaHeHHs, 00paOOTKH, MIPEICTABICHHUS, PACIIPOCTPAHEHUS
nH(pOpMaIuu U CrocoObl OCYIIECTBICHHS TaKUX IIPOLIECCOB U METOA0B (MH(OPMAIIMOHHBIE TEXHOJIOTHH )
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- COBpEMEHHBIE HMHCTPYMEHTaJIbHBIC CPEAbl, MPOrPAMMHO-TEXHHUYECKHE TIUIATHOPMBI U
pOrpaMMHBIE CPENICTBA, B TOM YHCII€ OT€YECTBEHHOI'O IIPOU3BOJICTBA, UCIIOJIb3yEeMble sl pelIeHUs 3a/1au
npodecCHOHATIBLHOMN 1A TETbHOCTH, U IIPUHIIUITBI UX PaOOTHI.

Ymems:

- BBHIOMpaTh U  WCHOJB30BaTh COBPEMEHHBIE HWH()OPMAIMOHHO-KOMMYHHUKAIIHOHHBIE U
WHTEJJICKTyallbHbIE TEXHOJIOTMH, MHCTPYMEHTAJIbHBIE CpEIbl, NMPOrPaMMHO-TEXHUYECKUE IIATHOPMbI U
IIPOrpaMMHBIE  CPEJICTBAa, B TOM UHUCJIE OTEUECTBEHHOIO IPOM3BOJCTBA, [UIsl pEIICHUs 3ajad
npodeccuoHaNbHOM e TeIbHOCTH

— aHAJIM3UPOBaTh NpodecCHOHATbHBIE 3a/lauM, BBIOMPATh U MCIONb30BaTh moaxoxasmue WUT-
TEXHOJIOTHH.

Braoemy:

- HaBBIKaMU pa0oTHI ¢ JeKammMu B ocHoBe M T-pemienuit nanHbIMH

— HaBbIKAMU  TPUMEHEHHUS  COBPEMEHHBIX  HMH()OPMALIMOHHO-KOMMYHHMKAIIMOHHBIX U
MHTEJJIEKTYyaJIbHBIX TEXHOJIOTUH, MHCTPYMEHTAIbHBIX CPEICTB, B TOM YHUCJIE OTEYECTBEHHOTO IPOM3BOACTBA,
JUISL pellieHus 3a/1a4 MpodeccuoHalbHOM 1eATeIbHOCTH.

3. KpaTkoe comepxkanue Q1 CHUNITIHHBI

Paznen 1. BBenenue B uHGOpMAIMOHHbIE TEXHOJIOTHH.

1.1. CtpykTypa oOmepalMOHHBIX CHUCTEM, MAaKeThl MPHUKJIAAHBIX mporpamm, Microsoft Office.
Knaccudukanms mporpaMMmHbIX cpeacTB. CHCTEMHOE U MPUKIIaIHOE IporpaMmMmHoe obecnieuenue [1K. O630p
onepaunoHubix cucreM (OC). [Ipunuuner co3ganus u cocraB OC: sapo, unrepdeiic, npaiiBepsl. Kparkas
xapaktepuctuka WINDOWS, monynbnbiil npuniun noctpoerus. Cpena WINDOWS: okHa, UX 3J€MEHTBHI,
paboTa B MHOTOOKOHHOM PEXHUME.

1.2. TexcroBeiii penakrop WORD, pemakTopbl MaTeMaTHYeCKUX ¢ XHMHUYECKHX (HOpPMYIL.
Bo3MoskHOCTH cO3/1aHUs 3TIEKTPOHHBIX Ipe3enTaruii (Power point). Co3nanne JOKyMEHTOB pa3TUYHBIX (OpM
(cranmapTHbIX UM HecTaHAapTHBIX). Co3laHue U PEeIaKTHPOBAaHUE TEKCTOBBIX JOKYMEHTOB C
MaTEeMATHYECKUMU U XUMUYECKUMHU (POPMYIIaMHU.

1.3. Tabauunsni npoueccop EXCEL: 0630p, Turbl u agpecamnus saeek, popMar s9eeK, BCTPOCHHbBIS
¢yukuuu, popmarupopanue Tadiaun. EXCEL: Bo3M0OXHOCTH TaOIUYHOTO PEAaKTOPa U MCIIOJIB30BAaHUE €T0
JUIsL pelieHrs nHGOPMalMOHHBIX U HHXEHEePHBIX 3a7a4. [locTpoenue rpadukoB U AUarpaMm.

1.4. EXCEL. Omepauuu ¢ maccuBamMu. Pa3paboTka M peanuzaiusi NPOCTEHIINX aJrOpUTMOB C
UCIIOJIb30BaHUEM BO3MOXKHOCTEH pelakTopa (HaXO0XJAeHHE MaKCHMalbHOrO0 (MUHUMAIBHOIO) 3JEMEHTa
BEKTOpPa W MATPHIIBI, HAXOXJICHHE CYMMBI DJIEMEHTOB BEKTOpa W MATPHUIIbI, BBIYUCICHHUE MATPUYHBIX
BBIpOKCHMI). PereHne BBIUYMCIUTENBHBIX 3a7ad C Hcnojib3oBaHueMm Tabmui. Pemenune CIIAY ¢
UCIIOJIb30BaHUEM 0OPaTHOM MaTpPUIIBL.

1.5. EXCEL Iloctpoenne rpadukoB u amarpamMm. PacdeT ¢yHKIHMOHAIBHBIX 3aBUCHMOCTEH U
NOCTpOeHHE TpadUuecKux HM300pakeHuil ¢ ucnoib3oBanueM cranfapTHeiX ¢yHkiuii EXCEL u mactepa
¢dbynkumid. [TocTpoeHne MOBEpXHOCTEN ¢ UCIIOIB30BaHUEM MacTepa AuarpaMm. [locTpoeHne muHUN TpeHaa.

Pasnen 2. Anroput™Mbl 1 OCHOBBI IpOorpaMMupoBanns Ha s3bike MATLAB.

2.1. Anroputmbl, Tunbl anroputmoB. [loHsTtue anroputmMa u ero cpoiictBa. CrocoObl 3ammcu
anropuTMOB. MOZYJIBHBI NPUHLMII IIOCTPOCHHS AITOPUTMOB M IHporpaMM. Ilaker KoMmbroTepHOM
mareMatuku MATLAB. XapakTepucCTHUKH S3BIKOB MPOTPAMMHPOBAHHS. ODBOJIONMS W KJIaCCU(PUKAIIHI
SI3BIKOB MTPOTrPAMMHUPOBAHMSI, UMIIEPATUBHEIC, (DYHKIIMOHATLHBIC, IOTUYECKUE, 00bEKTHO-OPHUEHTUPOBAHHEIE,
ux KoMOuHaumu. [loHATHSA TpaHCHALMM, KOMIWJISLUUHU, HWHTEPIpETalud, HX pa3nuuus. S3bIKu
POTPaMMHUPOBAHUS BBICOKOTO YPOBHS. CTPYyKTYpHOE POrpaMMHUpOBaHKe, ero ocodeHHocTH. O030p MakeToB
KOMIThIOTEPHOM MaTematnku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHBIE CTPYKTYypbl M HIPHUHLUIIBI CTPYKTYPHOT'O IPOrpaMMHpPOBaHMUS,
wuttocTpanus. ba3oBele anropuTMudeckue KOHCTPYKIUHU (CI€IOBaHUE, BETBICHHME, MOBTOPEHHE), HUX
peanu3zanun. Oneparops! s3bika nporpammupoBanust MATLAB. OcnoBable pemtarenu (solvers) MATLAB
JUISL pea3allid BBIYUCIUTEIBHBIX aITOpUTMOB. brubnuroreka cranmapTHbIx QyHKIuH size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. Iloctpoenne rpadukoB PyHKIIMK OJHOW M ABYX MepeMeHHBIX. Mcrnonp3oBanue GyHKImid plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmienue rpadukoB (3aroa0BKH, MOAMUCH TIO
OCSIM | TIp.).
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2.4. Onepauuu Haja MacCHUBaMM: BEKTOPAaMM M MaTpULIIAMH - CII0O)KEHHE, YMHOXKEHUE,
TpaHCIIOHUPOBaHKE, oOpalieHue (inv), BEIMUCICHHE HOPMBI (norm), panra (rank) U onmpeneauTesnss MaTpUIIbI
(det ). ANropuTMBl HAXOXXICHHUS MAKCUMAJIbHOTO, MUHHMAJIbHOTO 3JIEMEHTa B MAaCCHUBE, aJTOPUTMBI
COPTHUPOBKH M UX peann3anus (Hampumep, Selection Sort).

Pasnea 3. Unciiennbie MeToabl. Peanusanus npocreiimmx aaroputmos B cpexe MATLAB.

3.1. UucneHHble METOIbI, XapaKTEPUCTHKA M UX OCOOEHHOCTH, MOHSTHE CXOIUMOCTH METOJa.
DJeMeHThl TEOpUU TOTPEIIHOCTEeH, Kiaccu(uKalus TIOTPeIHOCTe, a0COMIOTHAsE W OTHOCUTEIbHAs
MOTPEIIHOCTh, MOHATHE (DYHKUHMKM HOpPMBI. BBeneHune B CTaTHCTUKY. AJTOPUTMBI Ui CTaTUCTHYECKOU
00paboTkn wHGOpMAIMK (BBIYMCICHHE TOYEYHBIX W HHTEPBAIBHBIX OIEHOK PE3YJIhTATOB H3MEPSIEMOU
BennuuHbl), ux peanusanuu B [IKM MATLAB. Hcnons3oBanue ¢yHkImii min, max, median, var, polyfit,
polyval.

3.2. llpubmmxkenue Qyukumii. MaTepnionsius MHorowieHaMu. KycouHass uHTepHomsius (CIuiaiH).
Onenka norpemHocT. dyakimun MATLAB s paboTsl ¢ MEHOTOWwIeHaMu poly1d, polyval, polyfit, polyder,
polyint.

3.3. BeluucneHnue onpeAeieHHbIX HHTErPaioB, AJITOPUTMbI METOJ0B MPSIMOYTOJIbHUKOB, TpANeui 1
CuMIicoHa, OLEHKa MOTPEIIHOCTH METOJ0B. Peanu3anus aaropuTMOB YUCIEHHBIX METOJOB BBIYMCIICHHS
omnpeneneHHbIX nHTErpasioB B cpene MATLAB, npumenenne ctanaapTHBIX QyHKIUN trapz, quad, integral

3.4. UccnenoBanue (yHKUUM OAHON mnepemeHHOW. Pemenue nHenuueliHoro ypaBHenus f(x)=0.
OtneneHne KOopHEW. ANTOpUTMBI YTOYHEHHUs KOPHS (METO MOJOBHHHOTO neneHus, HpioToHa, mpocToit
utepanyn). CpaBHUTENbHbBIE XapaKTepUCTUKU. Peanu3anus anroputmoB B cpeie MATLAB mno 610k- cxemam
U C UCIIOJIb30BAaHHMEM pelaTeneit roots, fzero.

3.5. UccnenoBanue (pyHKIMM oaHOM nepemeHHOM. [lonck skerpemyma ¢yHKIMHM BeraucnurensHele
AITOPUTMBI HAX0XICHUS JTOKAJIBHBIX U INI00ATBHBIX SKCTPEMYMOB (METOJ JIeJIeHUs OTpe3Ka Monojam, MeTo.T
30JI0TOTO CEUEHUSs), UX pealln3aiuu Mo OJOK- CXeMaM U C HCIOJb30oBaHMeM pematens fminbnd B cpexe
MATLAB.

Pa3nen 4. KomnbrorepHsblie cetu. ba3bl 1aHHBIX.

4.1. KomnbploTepHbIE CETH: TOMOJIOTUM CETEW, UX XapaKTEepUCTUKHU. Tomojsorum ceTe: 3Be3AHA,
MIMHHAs, KosbleBas. CeTu 3aKpbITOro TUNA: JOKAJIbHBIC U PACIpE/ICICHHBIE CETH, KOPIIOPATUBHBIC CETH.
[IporpaMMHO-TexHHUECKOE oOOecledeHne: aJpecanus, ONepalMoHHas CHCTeMa, aJamnTephl, IpaiBepsl,
IPOTOKOJIBI (0COOBIE S3BIKM, HA KOTOPHIX OOMEHUBAIOTCS MH(OpMAIMEH KOMIIBIOTEPHI B CETH, HAIPHMED,
TCP, TCP/IP, UDP).

4.2. TnoGanpuble cetn paznuuHoro macmraba (WAN —Wide Area Net, MS Network, Internet).
Bo3moxknoctn cetu  HaTepner, Cucrema TenekoH(pepeHumid. OnekTpoHHas mourta. Jloctym Kk
UH(POPMALIMOHHBIM pecypcaMm. 3amurta nHpopmarun. [TonsTue 6€30mMacHOCTH KOMIBIOTEPHON HH(DOPMAITHH:
Ha/IeKHOCTh KOMITBIOTEPA, COXPAHHOCTH JAaHHBIX, 3al[UTa OT BHECEHUSI U3MEHEHUI HeyOITHOMOYEHHbIMU 50
JMIIaMH, COXPaHEHUE TalHBI MEPENUCKH B JIEKTPOHHOM CEeTH AJTOPUTMBI 3aIIUTHI HHPOPMALIUU: METO/IbI
3alIUThl, KOMIIBIOTEPHbIE BHUpPYChl M OopbOa ¢ HUMH. MeTonbl peanu3aluy 3alluThl HWH(OpMaLUU:
porpaMMHBIE, allapaTHbIe, OpraHU3aI[MOHHEIE.

4.3. Nuadopmarmonnsie cucteMbl. CUCTEMBI yIpaBiieHUs OaHKaMu M 0a3aMu JIaHHBIX. PensinonHas
Mojenb fJaHHbIX. CTpyKTypa 3amucH, METOAbl aoctyna K uHpopmauuu. OOMEH JaHHBIMH C JAPYTHMH
npuinoxeHusMu WINDOWS: TeKCTOBBIME pelakTOpaMu M DJIEKTPOHHBIMU TaOJIUIIaMH.

4.4. Penaunonnas 6a3za naHubeix ACCESS. I'maBHOE OKHO, MEHIO KOMaH[, MaHEIb MHCTPYMEHTOB.
Coznanue u OTKpbITHE 0a3bl NaHHBIX. BBOJ M penakTupoBaHuEe JaHHBIX B peXUME TaOJIHUIBI U PEKHUME
KOHCTpYKTOpa. @OpMUpOBaHHE 3alpPOCOB. 3alPOCHl MPOCTHIE M MHOTOTaOIMYHBIE, 3aIPOCHI C YCIOBUSAMHU.
Coznanne otueToB U ¢popM. TexHomorus peanusanun npocteimux 3anad cpencrsamu CYbJI ACCESS.

Pasznea 5. IIKM Python u oco0eHHOCTH ero peaju3anMy Ui pelleHHs PacyeTHBIX 3aJ1a4 B
XMMHHU U XUMUYECKOI TeXHOJI0TuH.

5.1. OOBEKTHO-OpPUEHTHUPOBAHHBIN S3BIK TMporpammupoBanus Python: 0630p. OcobenHoctd u
CBOHCTBa 00BEKTHO-OpHUeHTHpOoBaHHOTO mnporpammupoBanus (OOII). Co3gaHue W HUCMOIL30BaHHUE
muctpuOytuBa Anaconda. Mudpactpyktypsl Spyder, Jupiter, cTpykrypa s3bika. OCHOBHBIE CTPYKTYpBI
JTaHHBIX (CTHCOK KOPTEX, OOBEKTHI) M OInepanuu Hajg HUMHU. AIropuTMbl. OCHOBHBIE aJITOPUTMHUYECKHE
KOHCTPYKIIMU (CJIe0BaHNe, BETBICHUE, IUKIIBI) M UX peanu3aius B Python.
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5.2. Benenue B mporpammupoBanue Ha s3bike Python. CTpykTypa mporpammsl, OTCTYTIBI, MOAYJIH,
omneparopsl, (YHKIMU (MMEHOBAaHHBIE M AaHOHHMMHBIC), 0coOeHHOCTH. CTaHIapTHBIE W HECTAHIAPTHBIC
¢yukuuu Python (o0miero HazHaueHUs, MaTeMaTH4eCKUe, 00paboTKa CTPOK, BBOJI/BBIBOJ).

5.3. Pa3paboTka aaropuTMOB, MpOrpaMMHPOBAaHKE U OTJIaaKa mporpamm Ha Python (B cpene Spyder).
VYnpasmstomue koHerpykuud if, for, while.

5.4 O630p NpeIMETHO-OPUEHTUPOBAHHOM OMOIMOTEeKN MOy el Python juist HayYHBIX ¥ HHKEHEPHBIX
BeIuuciIeHni SciPy (moxynu scipy u numpy, a Taxke matplotlib), cpaBuenue ¢ MATLAB. OcHoBHas
CTpyKTypa JaHHbIX NumPy 1151 BEKTOPHBIX U MaTpUYHBIX BeIuMciieHni ndarray. OcOOEHHOCTH BBIITOJHEHUS
JNEUCTBUIM HaAJ MaTpullaMud (CIIOKCHHE, BBIYMTaHUE, YMHOXXEHHE, oOpareHue) Ha s3bike Python.
WNndpopmanmonnsie MaTpuuHble QyHKIMHM (HOpMa, ONpeaenuTens, paar). Meronsl ndarray — T, copy, shape,
size, ndim u 1p., ”HACKCUPOBAHUE, MATPUIHOE NMPOU3BEACHHUE U (PYHKIIMU MOAY sl numpy len, shape, zeros,
eye, dot, isclose, linspace, gradient, linalg.det.

5.5 Tloctpoenue rpadukoB B Python ¢ umcnonmb3oBanumem moayns matplotlib. @yakiun  Momyms
matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. VYcraHoBka mapamMeTpoB U
AHHOTUPOBaHKE rPauKOB.

Pa3znen 6. MeToabl BoIuMCANTENbHOM MaTeMaTHKH. OCHOBHbBIE ITanbl pelieHus 3a1a4 Ha JBM.
Pemenne cucreM quHeliHbIX ajnredpanyeckux ypasuenui (CJIAY).

6.1. IIpsiMbie U UTEpAllMOHHBIC YHUCICHHBIE METOJbI. DJIEMEHTHI TeOpHH MorpemHocTeil. [lonsaTue
HOpMBI. OCOOEHHOCTH MaITMHHON apu(MeTHKH (KpaTKuii moBTOP). OCOOEHHOCTH BBHITTOJTHEHUS IEHCTBUIA HaJT
MaTpullaMd (CIOKEHUE, BBIUMTAaHUE, YMHOXEHHE, oOpaiieHue) Ha s3blke Python, wHpOpManmoHHBIE
MaTpu4HbIC (QYHKITMU (HOpMa, ONIPECIIUTEINb, PAHT).

6.2. Pemenne cucrem nuHeiHbIX anreOpamveckux ypaBHeHuid (CJIAY). IlocranoBka 3amadm.
[TorpemHocTH. METOMBI C MCIOJIB30BAaHUEM OOPAaTHOW MATPHUIIBI U METOJ MPOCTHIX HTepanuid. Pemienne
CJIAY B Python ¢ ucnons3oBanuem moxaynei numpy.linalg u scipy.linalg. u ¢pynkuuii det, rank, inv, cond,
norm, solve.

6.3. O630p meromoB pemienus CJIAY. BeraucnurenbHas yCTOWYHMBOCTb, CXOJIUMOCTH METOJIOB.
OO0yCIIOBIEHHOCTh CUCTEMBI TUHEHHBIX anreOpanyeckux ypaBHeHu# (CJIAY) u uncio 00ycIoBICHHOCTH.

Pazgen 7. O0paGoTka pe3yabTaToB HM3MepeHusi oAHON BeqnuuMHbl. Ilpunbanmkenne GyHkuuu
MHOTOYWIECHAMM € OJJHOM He3aBHUCUMOIi mepeMeHHoil. Pemienne cucrem HesimHeiHbIX ypaBHennil (CHY)
YHCJIEHHBIMU METOaMH.

7.1. O6paboTka SKCIIepUMEHTATBHBIX IaHHBIX. ToYeuHbIe 1 HHTepBaANIbHBIC OlleHKH. DyHKInu Python.
Omnpenenenne kputepust CTbrofieHTa

7.2. Tlpubnwxenue GyHKIUA. MeTOABl HHTEPIOSAINMNA 3aBUCUMOCTEH C OJHOW HE3aBUCHUMOM
nepeMeHHo#. HTepnonsironHbiii MHOrowieH Jlarpanska, peanuzanus B Python.

7.3. Tlpubnuxenune ¢GyHKIUA. MeTOApl anmpOKCHMAIMK 3aBUCHUMOCTEH C OJIHOM HE3aBUCUMOI
nepemMeHHoil. Meron HaumMenbmmx kBagpatoB (MHK). MWcnonw3oBanume ¢ynkmumii Python s
anmpoxcuMannu 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq linear.

7.4.. AnropuTMBl METOJA MPOCTOM HUTepauuu U Mmerona Heiorona - Padcona misa pemenuss CHY.
CKOpOCTh CXOJIMMOCTH, OIICHKHU TToTpentHocTH. Peannzarus metonoB B Python.

7.5. Meroarka UCTIOIb30BaHUS pelIaTesieil B MoayIie scipy.optimize, pyHkiuu root scalar, root.

Paznen 8. Pemenue 3a7a4 MHOrOMepHOM ONTHUMHU3ALUMU YHMCJIEHHBIMH METOAAMH. AHAJIU3 U
pewienue Tu@ppepeHUHATBLHBIX YPABHEHUA YUCICHHBIMH METOAAMHU.

8.1. Kmaccudukanmss 3amad ¥ METOAOB ONTUMHU3AIMU. MeToj TpaJueHTHOTO chycka. Metox
nedhopMUpyeMoro MHOTorpanHuka. Peanuzamus metozos B Python.

8.2. Berpoennsie metoabl SciPy. Beibop pemarens B Moayie scipy.optimize BerpoeHHBIE METOIBI
SciPy, dbyaknmu minimize scalar, minimize.

8.3. Anroputmpl MeTOAOB pemieHus audQepeHnanbHbIX ypaBHeHHH. Metoasl Dinepa U ero
momudukanuu. Peanuzamus meronoB B Python. Bribop pemarenst B moxmyne scipy.integrate, (yHKIHH
solve ivp, solve bvp.

4. O0beM TUCUMIIIMHBI M BUIbI Y4e0HOH padoThl

Cemectp
1 cemectp \ 2 ceMecTp

Bun yuebnoli paboThl Bcero
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3E Axkap. 3E Axkap. 3E Axkap.
4. 9. 9.
O0mas Tpy10eMKOCTh 6 216 4 144 ) 7
AUCIUIIHHBI
KonTakTHas padoTa — ayiuTOpHbIE 3,78 136 2,36 85 1,42 51
3aHATHSA:
B TOM 4HClie B (hOpMe IPAKTUIECKON 1 36 0.5 13 0.5 13
MOJITOTOBKH
Jlexuuu (JI) 0,47 17 0,47 17 - -
[Tpaktrueckue 3ausatus (113) 1,42 51 0,94 34 0,47 17
B TOM 4Hclie B hopMe IPaKTHIECKON 0.5 13 0.25 9 0.25 9
MOJITOTOBKH
JlaGopaTtopusie padoTs (JIP) 1,89 68 0,94 34 0,94 34
B TOM 4HClie B (hOopMe IPAKTUIECKOMN 0.5 13 0.25 9 0.25 9
MOJITOTOBKH
CamocrositesbHas padora (CP) 1,22 44 0,64 23 0,58 21
ITepepaboTka yueOHOTO MaTepuaia 0,06 2 0,06 2 - -
[TonroroBka K MpakTUYECKUM 0.17 6 0.06 ) 0.11 4
3aHITHIM
[ToaroToBka K 1a00paTOPHBIM 031 1 0.06 ) 0.25 9
paboram
IToaroroBka K SK3aMeHY 0,36 13 0,36 13 - -
[TonroroBka K MPOMEKYTOUHOMY 0.17 6 0.06 ) 0.11 4
KOHTPOJTIO
Jpyrue BUIBI CaMOCTOSTEIbHON 0.17 6 0.06 ) 0.11 4
paboThI
Buabl KoHTpOJIst
3auver - - + +
JK3aMeH 1 36 1 36 - -
KoHTakTHas camocrosiTenbHas paboTa 0,4 0,4 -
CaMoCTOATENBHO N3YUYEHHE PA3EIIOB 1 35.6 1 35.6 - i
JUCIUILIMHBI
Bua uTOroBoro KOHTpoOJIf: IK3aMeH 3ader
Beero Cemectp
Bun yuebnoii paboThl I cemectp 2 cemectp
3E Axap. 3F Acrtp. 3E Acrtp.
9. 9. 9.
O0mas Tpy10eMKOCTh 6 162 4 108 ) 54
AUCIUIIHHBI
KonTakTHasi paboTa — ayiuTOpHbIE 3,78 102 236 | 63,75 | 1,42 | 3825
3aHATHSA:
B TOM 4Hclie B hopMe IPaKTHIECKON 1 27 0.5 13,5 0.5 13.5
MOJITOTOBKH
Jlexuuu (JI) 0,47 | 12,75 | 0,47 12,75 - -
[Tpaktuueckue 3ansatus (I113) 1,42 | 38,25 0,94 25,5 047 | 12,75
B TOM 4Hclie B (hopMe IPaKTHIECKON 0.5 13.5 0.25 6.75 0.25 6.75
MOJITOTOBKH
JlaGopaTtopusie padoTs (JIP) 1,89 51 0,94 25,5 0,94 | 25,5
B TOM 4Hclie B hopMe IPaKTHIECKON 0.5 13,5 0.25 6,75 0,25 6,75
MOJITOTOBKH
CamocrositesqbHasi padora (CP) 1,22 33 0,64 17,25 | 0,58 | 15,75
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[lepepaboTka yueOHOT0O MaTepuaa 0,06 1,5 0,06 1,5 - -
[ToaroToBKa K MPaKTUISCKUM 0.17 45 0.06 1.5 0.11 3
3aHATUAM

[MoxroroBka k 1a00paTOPHBIM 031 | 825 0.06 1.5 025 | 675
pabotam

[ToaroroBka K 3K3aMeHy 0,36 | 9,75 0,36 9,75 - -
[ToaroToBKa K MPOMEKYTOUYHOMY 0.17 45 0.06 1.5 0.11 3
KOHTPOJIIO

Jpyrue BUIbI CaMOCTOSTEIBLHOM 0.17 45 0.06 1.5 0.11 3
paboThl

Buabl KoHTpOJIsA

3auer - - + +
JK3aMeH + + - -
KoHTakTHasi camocTosATebHas paboTa 0,3 0,3 -
CaMoCTOATENBHO N3YUYEHHE PA3EIIOB 1 26.7 1 26.7 - i
JIACITUTIINHBI

Bua uTOroBoro KOHTpoOJIf: IK3aMeH 3ader

5.2 IucuuniauHbl 4acTH, GopMHUpyeMoil y4acTHUKaMHU 00pa30BaTeIbHBIX OTHOLICHHUI (00s13aTeIbHbIC
BapHaTHBHBbIE IMCIUIIMHbI)

AHHOTaIUsA padoyeil MPOrpaMMbl JUCUHUIIIMHBI
«JIabopaTopHbIil NPAKTHKYM 110 OPraHUYeCKOi XUMHM»

1 Heap AMCHUNJMHBI — TPHOOpETEHHWE CTYACHTAMH OCHOBHBIX 3HAHUN ¥ HaBBIKOB JJIS
OCYIIECTBIICHUS] CHHTE3a OPraHUYECKUX BEUIECTB.

2 B pe3yabTaTe H3y4eHUs] TUCHUILINHBI 00yYAIOIIHIiCS T0JIKEH::

Obaaoams clieqyOMUMUA KOMIETSHIIMSIMU U UHANKATOPAMH UX JOCTUKCHHUS:

YK-1.1; YK-1.4; YK-1.5.

3nams:

- TEXHUKY 0€30ITaCHOCTH B JJa0OPATOPUU OPTraHUYECKON XHUMHUH;

- MPUHLIMITBI 0€3011aCHOT0 0OpaIIeHHsI C OPTaHUYECKUMHU COEIMHEHUSIMU;

- METOJIbI U BUJIBI XpOMaTOrpaduu Isi ONpeIeICHUs COCTaBa PEAKIIMOHHON CMECH;

- TEOPETUYECKHE OCHOBBI CIIOCOOOB BBHIICTICHUS, OUYUCTKA U HUICHTU(DUKAUN OPTraHUYIECKHX
BEIIIECTB;

- SKCIIEPUMEHTAJIbHBIE METOJbl MPOBENEHUS OPraHMYeCKUX peakiuii, MPOTEeKaAIOIUX [0
Pa3TUYHBIM MEXaHU3MaM;

- OCHOBHBIE O0IIME METOIMKHU B3aUMHOU TpaHC(OPMAIIHH KJIACCOB OPTaHUIECKUX COCTUHEHUH.

Ymemu:

- MPUMEHITh TEOPETHUYECKHE 3HAHUS U OKCHEPUMEHTAIbHbIE METOJbl HCCIEIOBaHUS
OpPTaHWYECKON XUMUU TIPU PelIeHUH MPOodECCHOHATBHBIX 3a/1a4;

- chopMyIUpOBaTh MPOOIEMY 1 000CHOBATH BBIOOP MPUOOPOB M SKCIIEPUMEHTAILHBIX METOJIOB
WCCJICIOBAHMSI, IOCTABUTH LIETU U 33/1a9l K HAMETUTH ITyTH UX JOCTUKCHHUS,

- CUHTE3UPOBATH COCTUHEHUS 110 TIPEIOKECHHON METONKE;

- MPOBECTH BBIICTICHUE U OYUCTKY CHHTE3MPOBAHHBIX BEIIECTB HA OCHOBE TEOPETHUECKUX
3HAHUU 110 OPTAHUYECKOU XUMUH;

- BBIOMpATh PallMOHATILHBINA CITOCOO BBIJEJIEHUS U OYUCTKU OPTaHUYECKOTO COEAMHEHMS,

- MPEJICTaBIATh JaHHbIE J1a0OpaTOPHOTO HCCIEJOBaHMUS B BHJIE€ T'PaMOTHO OGOPMIIECHHBIX
METOJTUK;

- MPOBOANTh aHATN3 M KPUTUYECKH OIICHHWBATH MOJyYEHHBIC SKCIICPUMEHTAIBHBIC TaHHbBIC,
000011aTh 1 1esaTh 000CHOBAHHBIE BHIBOJIBI Ha 0a3€ MPOBEICHHBIX OIBITOB,;

— BBIOPATH CIIOCO0 MICHTH(PUKAIIME OPTAHUYECKOTO COSTUHEHUS.
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Braoems:

- KOMILIEKCOM COBPEMEHHBIX JKCIEPUMEHTAIbHBIX METOJO0B OPraHUYEeCKON XUMUHU JUIst
pelIeHNs KOHKPETHBIX HCCIeA0BATENbCKUX 3a/1a4;

- AKCIIEPUMEHTAILHBIMA METOJIaMU MPOBEACHHSI OPraHUYECKIX CUHTE30B.

- OCHOBHBIMHM METO/IaMU UACHTU(PUKAIIMN OPTaHUYECKUX COCTUHEHUN

- nprueMaMu 00pabOTKU U BBIJIETICHUSI CHHTE3UPOBAHHBIX BEILIECTB;

3HAHUSIMU OCHOBHBIX 3aKOHOB OpPraHWYECKOM XUMHUU i1 COJEpKATeIbHOW HMHTEpPIpeTalun
MOJTyYEHHBIX IKCIIEPUMEHTAIbHBIX PE3yIbTaTOB.

3 KpaTkoe coaep:kanue TUCHUNIHHBI

Paznen 1. «IIpaBuiia 1 MeToAbI PAa0OTHI B JIA00PATOPUH OPTaHMYECKOH XUMUID)

1.1 [TpaBuia Ge3omacHON pabOTHI B 1aOOPATOPUU OPraHMUECKOW XUMUHU

be3omnacHbie mpuemsl ¥ paBuia paboThl B 1a00paTOpUH OPraHUYECKONH XUMHUU.

1.2 Metozas! paboTsl B 1aOOPaTOPUU OPraHUUECKOW XUMUHU

O6mme Meroasl pabOThl B J1abopaTopuu oOpraHudeckor xumuu. HarpeBanme. OxnaxaeHue.
IIepememuBanue.

1.3  JlaGoparopnas nocyna, o0opyaoBaHUE U TPUOOPHI

[Tocyna, Hanbomnee yacto mpuMeHsiemast B naboparopuu. [Ipubopsr 1uist onpeeneHus TeMIepaTyphl
maBieHus. Becol. Tepmomerp. Potopusiil ucmapurens. Pedpakromerp.

Pazpnen 2. «MeToabl nIeHTUPUKANNH, OYMCTKU U BbIJEJEHUS OPraHU4eCKUX COeTUHEHM D)

1.1 Xpomarorpadus

WNnentudukaiums opraHnYecKuX BEUIECTB MOCPEICTBOM pa3iudHbIX BUIoB xpomatorpadun (TCX,
xpomarorpaduss Ha Oymare, uoHooOMeHHas xpomatorpadus, BOIXKX). Ilpumenenne TCX s
UJICHTU(PHUKAIIMA OPraHMYECKUX COeNMHEHHH. ANCOpOEHTHl M 3JI0eHTHI, Hcnonb3yembie B TCX. Bwibop
amoeHTa. OO0HapykeHue BemecTB. OOHapykeHue BemecTB. Koaddumment ynepxkuanus. KoaddumumeHt
pacnpenenenus. PaboTta ¢ kamisipaMu.

1.2 MeTo/1bl OUMCTKH KUAKUX BellecTB. [leperonka

OKCTpakUus, A1 W3BJICYCHUsI (BBIACICHUS) OPTraHUYECKOro BEIIECTBA M3 BOJBI. DKCTpakKLUs C
MOMOUIBIO JACITUTEILHON BOPOHKH. BhICymmBaHue 3KCTpakToB ocymuteneM. [leperonka. Buasl neperonku
(ppakumonHa, BakyyMHasi, IEPeroHKa ¢ mapoM, Mpu aTMOCHEPHOM JIaBIICHUH). BBICYyIITMBaHUE KUAKOCTEH.
Ocymurenu. OmnpeneneHue TeMmmepaTtypbl KuneHuss U koddduuuenta npenomieHus. DpakinuoHHAS
neperonka. Pa6ora ¢ ¢punbrpoBanbHOil Oymaroi. OTroHKa pacTBOPHUTEIIS.

1.3 Metoibl OUMCTKH TBEPABIX BelecTB. [lepekpucraniuzanus

Metoabl OYMCTKH TBEpAbIX BemlecTB. Bosronka (cyOmumarnus). TemmepaTypa BO3TOHKH H
TeMIeparypa IUIaBJIEHUs, BO3rOHsomerocs Bemecta. IlpubGop ans Bosronku. Ilepeocaxnenue.
[epexpucramnuzanus. Otanel nepekpuctaumzanuu. [lonbop pactBopurens. HacelmeHHBIH pacTBOp.
['opsiuee guibTpoBanue, BakyymHas ¢uiabTpauusa. OnpeneneHue TeMIieparypsl IiaBieHus. Temmneparypa
TUTABJICHUS] CMEIIAHHOM MPOOHI.

Paznen 3. «CuHTE3 OPraHuyecKuX coeAMHEHHID)

3.1 CuHressl

[enu u 3a1a4n SKCIIEPUMEHTa B OPraHUYECKOM CHHTe3€e. TeopeTndyeckue OCHOBHI mpolecca. Boibop
ycnoBuil peaknuu. Pacuer cuuTe3a. OOmme mnpaBuia MOATOTOBKM M IPOBEACHUS CHHTE3a. TexXHHUKa
6e3onacHoctu. [lpubop mns mpomeneHusi cunre3a. IIpoBenenue ombiTa. KOHTpOab 3a XOAOM peakiluu.
Brinenenue, ounctka W aHanu3 nOpoaykTa. CHHTE3bl BELIECTB PAa3JUYHBIX KJIACCOB OPraHHMYECKUX
coequHeHui. [IpoBeneHne 3KCrepUMEHTAIbHBIX METOJIOB UCCIIECIOBAHUS PEAKIUI.

[IpoBenenue peakuuii, IPOTEKAOMIUX 110 MEXaHU3MaM:

- HyKJICO(DUIIHOTO 3aMEIIEeHUS — CHHTE3 raJIOr€HaIKaHOB;

- HYKJICO(UIBHOTO MPUCOCTUHEHUS — CHUHTE3 CIOXHBIX 3(UPOB KapOOHOBBIX KHCIOT, aMHUIOB
KapOOHOBBIX KUCIIOT, a30TCOIEPXKALIUX albJAECTHAOB U KETOHOB;

- 3JEKTPO(UIHLHOTO 3aMEIICHUS B apOMATHUYECKOM PNy — PEaKIHH HUTPOBaHUs, OpPOMHpPOBAHMUS,
CyJb(GUPOBAHUS;

- peakiuii AMa30TUPOBAHUS U A30COUETAHUS;

- peakIuii OKUCIeHUs (CMHTE3 aleToHa, 1,4-0eH30XnHOHA, OCH30MHOM KUCIIOTHI) U BOCCTAHOBJICHUSI.

4 O0bem yueOHOH TMCUMILIUHBI.
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O0BbeM THCHHUIIIHHBI
Bua yueOHoii padoThI Axax. | Acip.
3E
q, q,
O01masi Tpy10eMKOCTb JUCUMIIIIMHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 0,89 32 24
JlaGopatopusbie padotsl (JIP) 0,89 32 24
CamocTosiTesibHasi padoTa 4,11 148 111
KoHTakTHas camocrosiTenbHas paboTa 411 0,2 0,15
CaMOCTOSITETbHOE U3YUEHUE PA3/ICJIOB TUCIUTIIINHBI ’ 147,8 | 110,85
Buja uTOroBOro KOHTpOJIs: 3auer

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«MHCcTpyMeHTAJIbHbIE METObI (PU3HKO-XUMHYECKOT0 AHAJIHN3Aa B TEXHOJIOTMH HEOPTaHUYeCKUX
BElIeCTB»

1 Heas AucUMIJIMHBI — TpUOOpETEHHE OOYYAIOUMMHUCA 3HAHUH M KOMIIETEHIMH 110 OCHOBHBIM
TpyIIaM WHCTPYMEHTAIBHBIX (PU3MKO-XUMHUUYECKHX U (pu3ndeckux MeroaoB aHanuza (MMXA), nanbomnee
[IHPOKO MPUMEHSIEMBIX B IIPOMBIIINIEHHOCTH U UCCIIEA0BATEIHCKOM paboTe.

2 B pe3yabTaTe H3ydyeHHUs JUCUMILIMHBI 00y4aIOIIMACH 10JI7KEH:

Obnadamye cleayOMMA KOMIIETEHIIMAMU U UHIMKATOPAMH UX JTOCTHKECHUS:

YK-1.3; 1IK-2.1; [1IK-2.2; TT1K-2.3

3Hamu:

— TeopeTuYecKrue 0CHOBBI MeTo10B UM XA ;

- iporecchbl HGOpMUPOBAHUS AHATUTUYECKOTO CUTHAA B pa3nu4HbIX UMXA;

— paccMOTpeHHE MPUHIIUIIOB U3MEPEHHH B CTaHAAPTHBIX MprUbopax;

— ocHOBBI MeTposioruu UMXA B cootBeTcTBUHU ¢ pekoMeHganusamu MIOITAK;

Ymemn:

- MPUMEHSITh IPUOOPETECHHBIE MTPAKTUICCKIE HABBIKM B MPO(ECCUOHAIBHON ACSITENEHOCTH JITIS
peuIeHusl KOHKPETHBIX AHAIUTHUYECKUX 3a/1a4;

- MIPOBOJIUTH OOOCHOBAHHBIN BBHIOOP METO/Ia aHATHM3a C YYETOM Iiesieil 1 0COOEHHOCTEH TaHHON
MPAKTUYECKOM 3a7a4H;

- MIPOBOJIUTH PACUYEThl HA OCHOBE MPOBECHHBIX UCCIEIOBaHUM;

— NPOBOAUTH METPOJOTNYECKYIO OLIEHKY Pe3yIbTaTOB KOJIMYECTBEHHOIO XUMHUUYECKOr0 aHAIIN3a

Braoemy:

- OCHOBAaMH METPOJIOTUYECKON OLIEHKH PE3yIbTAaTOB KOJIMUYECTBEHHOTO XUMHUYECKOIO aHAJIN3a;

- MpUeMaMy UHTEPIIPETAIIMU PE3yJIbTATOB aHATN3a HA OCHOBE KBAIMMETPUUYECKHUX OI[CHOK;

- METOJIOJIOTUEH HHCTPYMEHTAIbHBIX U (PU3MKO-XUMUYECKMX METOJIOB aHalIMu3a, MIHPOKO
UCIIOJIB3YEMBIX B COBPEMEHHON aHATUTUYECKOMN IPAKTUKE.

3 Kpartkoe coaep:xanue JTUCUMILIHHbBI

Pasnea 1. CnekTpaabHble METOAbI AHAJIN3A

O6mras xapakrepuctuka @XMA. OCHOBHBIE MCTOYHHUKH IOTPEIIHOCTEH pe3yJbTaTOB aHAIM3a U
crocoOsblI uXx oreHKu. O1eHKa mpesesna 0OHapyKeHHs ¢ UCIoab30BaHueM Gopmyibl Kaiizepa u craHaapTHOTO
OTKJIOHEHHS MUHUMaJIbHOTO AeTekTupyemoro curHana no MIOTTAK. JIuneliHblii [uana3oH onpeneinsieMblx
KoHIeHTpanui. CtannapTabie 00pa3bl coctaBa. OCHOBHBIE AHATTUTHKOMETPOJIOTUYECKUE XAPAKTEPUCTUKH
METOJIOB W PE3yJIbTaTOB aHaju3a, CHOCOObl WX OICHKH: TMpeaen OOHapykeHus, Kodh UIHEHT
YYBCTBUTEIBHOCTH, TPAHULIBI TUANIA30HOB OINPEACIISIEMbIX COACPKAHUM, CEIEKTUBHOCTD, MPEIU3UOHHOCTD,
MPaBUIIBHOCTb, IKCIIPECCHOCTh. MeToaabl mpo0ooTOopa, pa3eieHns U KOHIIECHTPUPOBAHUS BEIIECTB.

Metononorus @DXMA. IlpueMbl KOJMYECTBEHHBIX M3MEpPEHMM (METOA I'paJyHMpOBOYHOU
3aBHCHMOCTH, BHEIIIHETO U BHYTPEHHEr0 CTaHJapTa, METO 100aBOK). AHATUTHUYECKHE U METPOJIOrHUECKHe
XapaKTePUCTUKU PA3IMYHBIX HWHCTPYMEHTAIBHBIX MeTO/M0B. [loHsATHE 00 aTTeCTOBAaHHOW METOMIMKE.
[TpoGnemsl BeIOOpa MeTo1a aHanu3a. O6o0menubie ceeaeHust o 'OCT P UCO 5725 (2002).
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OOm1ast XxapaKTepHCTUKA CIIEKTPAJIbHBIX METOIOB aHanu3a. Kinaccupukanus cCrieKTpalbHbIX METOOB
aHanuza. [lomyueHue XUMHUKO-aHATUTHUYECKONM HMH(OpPMALMM TpPU B3aUMOAECUCTBUU 3JIEKTPOMATHUTHOIO
U3JIY4YCHUSI C BEIIECTBOM. ATOMHAash M MOJIEKYJISIpHAsl CIIEKTPOCKOMHs. AOCOPOIMOHHBIE U YMHCCHOHHBIE
METO/Ibl aHAIN3A.

ATOMHO-?MHUCCHOHHBIM CHEKTPaNbHBbIM aHaiu3. TeopeTHueckue OCHOBBI ATOMHO-3MHCCHOHHOTO
CHEeKTpaJibHOTO aHanmuz3a. Vcrounuku BO3OykaeHus crekTpoB. KadecTBeHHas  XapakTepUCTUKA
AQHAJTUTHYECKOTO CUTHANA. THTEHCUBHOCTh CIEKTPAIBHBIX JIMHUI KaK Mepa COJepkKaHUs HJIEMEHTa B 1pooe.
@DaxTophl, BIUAIOIIME HAa WHTEHCUBHOCTH CIEKTPalIbHBIX JUHHUNA. CHeKTpajbHble NMPUOOPHl U CIIOCOOBI
perucTpanuy CHeKTpa. pacin@poBKa SMUCCHOHHBIX CIEKTPOB U HJEHTHU(UKALUS B3JIEMEHTOB IO HUX
creKkTpaMm. ATOMHO-3MHUCCHUOHHBIN aHAIU3 C MHAYKTHBHO CBSI3aHHOM Iia3Moil. KoinuecTBeHHBIN aHaN3.
ATOMHO-3MHCCHOHHAsI (OTOMETpUS TUIaMeHHU. ['a30Bble IIaMeHa Kak BUJIbI HU3KOTEMIIEPATyPHOH IJIa3MBbl.
Bnok-cxema mmamenHoro gotomeTpa. Bo3MOXKXHOCTH MeTO/1a U €ro OrpaHudeHusl. AHMOHHBIN M KaTHOHHBII
s dextrr. ObmacTH TPUMEHEHUS.

ATOMHO-a0CcOpOIIMOHHas crieKTpoMeTpus. OOmas XapakTepuCTUKAa METO/Ja M aHAIUTHYECKOTO
curHana. [lormomieHue >M€KTPOMArHUTHOTO H3IydeHUsi CBOOOJHBIMH aTtoMamu. biok-cxema mnpubopa.
HcTouHnkr MOHOXpoMaTudeckoro uainydeHus. CrnocoObl aromuzanuu npoobl. CpaBHEHHE aHATUTUYECKUX
XapaKTEPUCTUK METOJ0B aTOMHOW aOCOpPOITMY U aTOMHOU SMHUCCHH.

AHanuThueckas — MOJIEKyJspHas  CHEKTpockonus.  MeToapl  ONTHYECKOHM — MOJIEKYJISIPHOMN
CIEKTPOCKOIHHN. XapaKTEPUCTUKA aHATUTUYECKOTO cUTrHaia. [lornomenne 31eKTpOMarHuTHOIO U3ITy4YEeHHS
MOJIEKyJIaMH. DJIEKTPOHHBIE TIEPEX0/bl U CHEKTPHI MOTJouieHus Mosieky. 3akoH byrepa-JlamGepra-bepa.
Mounsipabiii - k03¢ dunmenT noriomenus. CrnexkTpo@oToMeTpuyecKuid ¥ (POTOMETPUYECKUN aHaIIH3.
OnTumuszaius yCcIOBHIM aHaNWTHUECKUX omnpeneneHuii. OTKIOHEeHUs oT 3akoHa byrepa-JlambGepra-bepa.
Amnmaparypa i CHeKTpo- U (OTOMETpUYECKUX H3MepeHuil. TouHOCTh pe3yiabTaToB (HOTOMETPUUECKUX
onpenenenuit. ludpdepenumansuas poromerpus. MeToabl crieKTpo(hOTOMETPHYECKOTO TUTPOBAHUSI.

OnyopumeTpuueckuii  aHanm3. [lpupoma  aHaMMTHYECKOTOo  cuUTHaima  (UIyOpECHCHIIMH |
dochopecueninu. KBaHTOBBIE M 3HepreTHUecKuil BbIXO/Abl. DaKTOpbI, BIMAIONIME HA WHTEHCHBHOCTDH
dyopecuenun. TemneparypHoe U KOHLIEHTPALIMOHHOE TyIlIeHUE (IIyopecIieHIINH. 3epKajlbHasi CUMMETPUs
CIIEKTPOB MOTJIOIIEHUS U uciyckanus (mpasuiio JlesmmHua). 3akoH BaBunosa. Cxema (ryopuMeTprUuecKux
u3MepeHuil. BblOOp mNepBUYHOrO W BTOPUYHOTO CBETOMUIBTPOB. ['panynMpoBOuYHas 3aBUCHUMOCTh H
KOJINYECTBEHHBIN aHAJIN3.

TypOugumerpudeckuii 1 HedeTOMETPUUESCKUN METOIbI aHaiIM3a. PaccesHue cBeTa IUCIIEPCHBIMU
cucteMaMu. CBs3b ONTUYECKOM IUIOTHOCTH JUCHEPCHOM CHCTEMBI C KOHLIEHTpAaLMEW OIpeNeIsieMOoro
BemecTBa. Koaduiment myTHOCTH cucTeMbl. TeopeTndeckrue OCHOBBI TYPOUJIMMETPUH U He(eIoMeTpHH.
VYpaBuenue Pones. CpaBHUTeNnbHas XapaKTEPUCTHKA AHAIUTHUYECKUX CHTHAJIOB B TypOUIUMETPUU H
Hedenomerpun. TpeboBaHusl, MPeAbABIsSEMbIE K UCIOJIb3YEMbIM aHATUTHUECKUM PEAKIUSIM.

Pazpnen 2. DiieKTpoXuMH4YeCKHE METOAbI AaHATU3A

OOmiasi xXapakTepUCTHKa JJIEKTPOXMMHUYECKHX METOJOB aHaluW3a M UX KiIaccuuKaius.
Knaccudukanus 31eKTpoJioB B 2JIEKTPOXUMUYECKUX METOAax aHanu3a. [lonspusyemble U HENOISpU3yeMble
anexkTpoabl. Mcnonab3yemble XUMHUUECKHUE U AIEKTPOXUMUYECKUE PEeaKIu, TpeOOBaHus, IpeIbsIBIsSeMble K
TUM peakuusaMm. Bozmoxxnoctu O XMA.

Kongykromerpuss u KOHAYKTOMeTpHueckoe TuUTpoBaHue. OOIIas XapakTepUCTHKa METOa.
AHaJIUTUYECKUl CUTHAJ B KOHIYKTOMETPHUM. Y JelbHAas U 3KBUBAJICHTHAs AJIEKTPONPOBOJIHOCTh PaCTBOPOB
31ekTposnToB. [lonBrkHOCTE MOHOB. lIpsiMas KOHAYKTOMETpUS M KOHJIYKTOMETPUYECKOE THUTPOBAHUE.
Kpussie TuTpoBanus. @akTopsl, BAUSAIONME HA BU KPUBBIX TUTpoBaHus. [[puHIMNManbHas cxeMa yCTaHOBKH
JUIsT KOHAYKTOMETPUYECKMX HW3MEPEHHM, HCIONb3yeMble 3IeKTpoabl. Bo3zmoxuoctn merona. IIpumepst
onpeaeneHui. BeicokouacToTHOE TUTpOBaHKE. BO3MOXKHOCTH MeTOIA.

[ToTeHnmomMeTpuss U MOTEHIMOMETPUYECKOE TUTpOBaHUE. VHIMKATOPHBIE AJIEKTPOIBI U dJIEKTPOIbI
cpaBHeHus. IloTeHuuman 23JIeKTpoJa Kak aHAIMTUYECKUM cur”Han. Monomerpus. JIOHHAHOBCKUM U
nuddy3noHHBI ToTeHnanbl. Kiaccudukamms HOHOCEIEKTUBHBIX 3JIEKTPOAOB. Y paBHeHHE HUKOIBCKOTO-
OlizeHMaHa. MeTopl KOJMUYECTBEHHBIX ONIPENEICHUM U yCIIOBUS UX IpUMeHeHus. [Ipsmas noTeHuromeTpus
(pH-metpusi, wuonometpusi). Bosmoxnoct wmetoma. Mertoasl  TuUTpoBaHms. (OOpaboTka KPHUBBIX
NOTEHLIMOMETPUYECKOTO TUTPOBAHUS.

Bonberamnepomerpudeckue wmetonbl aHanuza. Kmaccmueckas mossporpadwus. [lomspo-rpaMmei.
Wutepnperanust nossporpamm. OCTaTOYHBIM W KOHACHCATOPHBIM TOKH. YpaBHEHHE MONIIporpadudeckoit
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BoiHbl  ['eiipoBckoro-MnbpkoBuua. IloTeHIMan MOMYBOJNHBI KaKk KadeCTBEHHAs  XapaKTEPUCTUKA
aAHAJTMTUYECKOTO cuTHaia. Beibop u HasHaueHue nossiporpaduyeckoro ¢ona. [IpenenpHbiil 1uddy3uoHHBII
TOK KaK KOJIMYECTBEHHAs XapaKTEPUCTHKA AHAIUTUYECKOTO CUTHANA. AMIEPOMETPUUYECKOE TUTPOBAHUE.
OOmiass xapakTepucTHKa METO/Ja M AaHaJUTHYECKOro CcHUrHajga. BpiOop ycrnoBuil ammepomMeTpudecKux
n3Mepenuil. IlpuHnunuanbHas cxemMa amrnepoMerpuieckoro TurpoBanus. Kpusele tutpoBanus. IIpumepst
MPAKTUYECKOTr0 UCIIOIB30BAaHUS METOIA.

KynoHomerpuyeckuili MeTos aHanusa

Knaccudukanus metonoB KyjgoHomeTpuu. KonnuecTBo 3iekTpuyecTBa Kak aHATUTUUYECKUM CUTHAI.
[Ipsimast KyJnOHOMETpUST M KYJIOHOMETpPHYECKOe TUTpoBaHuE. Pacuer KonuuecTBa JJIEKTPUYECTBA,
3aTPayeHHOT0 Ha JJEKTPOXUMHUECKYI0 peakuuio. KyrnoHomerpuueckoe TUTpoBaHHe. BpiOop Toka
anekTponusa. [IpuHnunuanpHas cxema yCTaHOBKM JJI KyJIOHOMETpHUecKoro tutpoBanus. IIpakTuueckoe
OpUMEHEHHEe MeToJa. OJEKTporpaBUMeTpHueckuil ananmu3. OOmas XapakTepucTUka MeToja W
AQHAIUTUYECKOTO CUTHAIA.

Pasnea 3. Xpomatorpaguyeckue MeToAbI

Obmmas XapaKTepUCTHKa  XpomaTorpaduueckux METO/JIOB. Teoperuueckue OCHOBBI
xpomarorpaduyeckux MerojaoB. Xpomarorpamma. Ilapamerpel ynepxkuBanus. KauecTBeHHas U
KOJIMYECTBEHHAs! XapaKTepUCTUKU AHAIUTUYECKOTO0 CUTHajla B KOJOHOYHOW Xpomarorpaduu. Dusmxo-
XMMHUYECKHE OCHOBBI Xpomarorpaduueckoro mporecca. Kiaccuduxamus MmeTomoB Xpomartorpapuu Io
arperaTHOMy COCTOSIHHIO (a3, 0 MEXaHU3MYy pa3AelieHus U croco0y odopmiieHus mpoiecca. CTerneHb
pasfeneHus U KpuTepuil ceneKTuBHOCTH. Kputepuil pasaenenusa. OntuMusanusi IPOLECCOB pa3AeicHUs
cmecel BemecTB. Koaddunument pacnpenenenns. OcHoBHOE ypaBHeHHE xpomartorpaduu. Csszb (HOpMbI
BBIXOJHOW KPHBOW C M30TEPMOM pacrpenesneHusi B KOJIOHOYHOM xpomarorpaduu. BeicoTa, sKBUBaNeHTHAs
TeopeTrueckoi Tapenke. Kuaernueckas Teopus xpomarorpaduu. Ypasaenue Ban-Jleemrepa.

l'azoxunakocTHass xpomarorpadus. OOmas xapakTepucTuka wmerona. llpuHIunuanbHas cxema
ra3zoBoro xpomarorpada. YCcTpoilcTBO U Ha3HaUE€HUE y37I0B Xpomarorpada. TpeGoBaHus, IpeabsIBiIsieMble K
HEMOABIDKHOW W TMOABMXKHON ¢azam. Jlerektopbl. MeToasl HACHTU(UKAMM BEIIECTB B Ta30BOM
xpomatorpadpun. VneHTuduKanus KOMIIOHEHTOB pa3feliieMbIX cMeced ¢ MOMOIUIbI0 Jorapu(pMUUecKux
UHJIEKCOB ynepkuBaHus. CriocoObl KOJIMYECTBEHHOTO aHanu3a. [IpuMepsl MpakTHYECKOTO HMCIOIb30BaHUS
ra3oBo XxpomMarorpadum.

KunkoctHasts  xpomatorpadus. Krnaccupukamuss METOAOB  KUAKOCTHOH  Xpomarorpaduu.
Ocob6ennoctn BOXX. [IpuHnmnuanbHas cxema )uJIKoCcTHOTO xpomarorpada. Tumnsr gerexkropoB B BOXKX.
KunxoctHoancopbumonnas BOXKX. HopmanbHo-(hazoBeiii 1 oOpaiieHo-(pa30BbIil BapHaHTHL: COPOEHTHI,
JMIOEHTHI, paslenseMble BemiecTBa. YpaBHeHue Hokca. Mertoasl uaeHTHU(UKAIMM — BELIECTB U
KonuuecTBeHHOro aHanu3a B BOYKX. IIpumeps! mpaktuueckoro ucnonb3oBanust BOXKX. PacnipenenurensHas
OymaxHas xpomarorpadus. KauecTBeHHas U KOJIMYECTBEHHAs! XapaKTEPUCTHKU aHAIUTUYECKOTO CHUTHaja.
Ob6nacte mpumenenus. I'enb-xpomarorpadus. IloxsmwxHas u HemoaBmwkHas ¢(aszpl. OOmiee ypaBHEHUE,
OMMCHIBAIOILIEE  Mpolecc renb-xpomarorpadpuu. Bo3moxkHoctu  renb-xpomartorpaduu.  Ilpumepst
NPaKTUYECKOT0 UCIONIb30BaHus. MloHooOMeHHas u moHHast xpomartorpadus. TpeGoBanus, npeabsIBIsIEMbIE K
peakiusaM HoHHOTO oOMeHa. OCOOEHHOCTH MOHOOOMEHHOH XpomaTtorpadun. KoHcTaHTa HOHHOTO OOMEHa.
Wzotepmbl monHoro oOmeHa. Karumonutel u aHuoHuThl. Koadpduument cenextuBHocTH. HMonHas
xpomatorpadus. brok-cxema noHHOro xpomartorpada. Pazgensromuye M KOMIEHCAIIMOHHBIE KOJIOHKH.
AHaIuTHYECKHE BO3MOKHOCTH METO/1A.

ABTOMAaTUYECKM W aBTOMATU3UPOBAaHHBIM aHanu3. Jlpyrue w™etonbl aHanuza. JlMCKpeTHbIE
aBTOMaTuyeckue aHanusaropel. IlpuHnun neinctBud. HenpepblBHBIM NPOTOYHBIM aHAINU3 U INPOTOYHO-
WHKEKIIMOHHBIN aHanu3. [loHsTHe 00 aHamuTHyeckoil macc-crekTpomeTpur. CyIIHOCT METOaa. AHAIU3
OpPraHMYECKUX BEIIECTB. DJIEMEHTHBIIN aHAINU3.

4 O0beM yueOHO# JUCUMIIJIMHBI

O0BbeM U CIHUIIINHEI
Buj yueOHoi1 padoThl Axan, | Acip.
3E
4. 4.
O01mas Tpya0eMKOCTh U CIUNIHHBI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,34 48 36
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Jlexknuu 0,45 16 12

JlaGopaTtopusie padoTs (JIP) 0,89 32 24
CamocrosiTesibHasi padora 1,66 60 45
KoHTakTHasi camocTosATeNbHAs paboTa 0,4 0,3
1,66
CaMocTOATEIbHOE N3YUEHHE PA3eSIOB JUCLUIIINHBI 59,6 44,7
Buja UTOroBOro KOHTPOJIS: 3ader c oneHkoM

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«MaTtepuaJjioBeeHe B TEXHOJOTMH HEOPTaHUYECKUX BeleCTB»

1. Heab AMCUMILUIMHBI — IPUOOpPETEHNE CTYACHTAMH 3HAHHUM, HEOOXOIUMBIX JIJISI CAMOCTOSITETHHOTO
pElIeHUsT BOMPOCOB, CBSI3aHHBIX C BBIOOPOM MAaTepUajoB OOOPYIOBAHHS MPOU3BOJICTB HEOPTaHUUYECKUX
BEIICCTB.

2. B pe3yabTaTe M3y4YeHUS TMCUUILIUHBI 00y4AIOIINICA 10/I2KEeH:

Obnadams CIeyONUMA KOMIIETCHIIMSAMHA U UHIAMKATOPAMH MX JOCTHKCHHUS

VK-2.2; VK-2.4; VK-2.10; [IK-2.1; TIK-2.2; TIK-2.3.

Buame:

- KJIacCH(UKAIUIO, CTPYKTYPY, COCTaB U CBOMCTBA MPOMBIIIJICHHBIX MaTEPUAaJIOB, MPUMEHSIEMbIX B
TEXHOJIOTHSIX HEOPTAaHMYECKUX BEIIECTB;

- MapKHpPOBKY OCHOBHBIX TMPOMBIIUICHHBIX MaTEpPHAJIOB, MPUMEHSEMBIX B TEXHOJOTHUAX
HEOPTraHWYECKHUX BEIIECTB, IO POCCUHUCKUM CTaHAapTaM;

-OCHOBHBIC KOHCTPYKIIMOHHBIE U (YHKIIMOHAJIbHBIE MaT€pPUAIIBI IMPOU3BOJCTB HEOPTAHUYECKUX
BEIICCTB;

Ymemn:

- panMoHaJIBHO MO00paTh KOHCTPYKIIMOHHBIM MaTepual Il XUMHUKO-TEXHOJOTHYECKOTO MpoIecca
(peakTopa, anmapara, MallliHbI) C YY€TOM METOJIOB 3aIIUThHI OT BO3MOXKHOTO BO3JICUCTBUS TEXHOJIOTHUECKOU
Cpelbl;

Brnaoemw:

- METOJaMH OIpEACNICHUs] CBOWCTB MAaTe€pUalOB, MPUMEHSEMbIX B TEXHOJOTUSIX HEOPTraHUYECKUX
BEIICCTB;

- NaHHBIMH JJIsl TIPUHATHS KOHKPETHBIX TEXHUYECKHUX PEIICHUH MpH pa3pabdOoTKe TEXHOJOTHYECKUX
MIPOIIECCOB MPOM3BOJICTB HEOPTAHUUECKUX BEIIECTB.

3. KpaTkoe coaep:kanue TUCHUIIIAHBI

Paznen 1. BBenenue. @u3NKO-XMMHUYECKHE OCHOBbI MATEPUAJIOBEIEHH S

MarepuanoBeeHue Kak Hayka: I[eNd, 3aJa4yd W 3HaueHue aucuuruimabl. OOmme TpeOoBaHUS,
MPEAbSBIISIEMBIC K MaTepuagaM B 3aBUCHUMOCTH OT YCIIOBHM MCIIOJB30BAaHMS WM dKCIUTyaTtanuu. Pa3zBurue
HAyKU O Martepuanax. Poiab pycCKUX yUeHBIX B pa3BUTHH HayKu. JloCTHKEHHS B 00JIACTH CO3[aHUS HOBBIX
MaTepHaioB, TEXHUKO-YKOHOMUYECKas 3 (HEKTUBHOCTh UX MPUMECHECHHS. 3HAUCHHE MAaTEPHAJIOB B PA3BUTHH
XUMHUKO-TEXHOJOTUIECKHIX MPOIIECCOB U 00ecIedeHnH X 0€30MacHOCTH.

OCHOBHBIE MTOHATHSI O CTPOCHHUH, CTPYKTYPE U CBOMCTBAX MaTEPHAIOB. METOIbI M3yYECHHS CTPYKTYPhI
Y CBOMCTB MaTepHUAJIOB.

Crpoenue matepuasioB. OCHOBHBIE THITBI KPUCTATMYECKUX pemeTok. Kiaccudukanus KpucTaiioB
0 TUTIAM CBSI3U. AHU3OTPOIHSI CBOKCTB KpUCTALIOB. CTpOEHUE peabHBIX KPUCTAIOB. [{eeKThl pearbHbIX
KPUCTAJUIOB M MX BIMAHUE Ha CBOWMCTBa METAUIOB M cIjlaBoB. CBoMcTBa auciokanui. Jumarpamma
«IUIOTHOCTh  1e(DeKTOB-IPOYHOCThY». Kpucramnmzaius MeTauioB U ciuiaBoB.  CaMONpoOW3BOJIbHAS
Kpuctaum3anus. HecamonpousBosibHass KpUCTaLIH3aus. AMopdHBIE MaTepuaibl. AJUIOTPONUYECKHE
MpEBpaIlCHHs] METAJIOB.

CroiictBa MarepuanoB. Ilokazarenu cBoiictB. Kiaccudukanus cBoiicTB. MexaHu4eckue,
dusznyecKkrne, XUMUYECKUE, SKCIUTyaTallMOHHBIE M TEXHOJOTHYECKHe CBONCTBa marepuayioB. [lokazartenu
MEXaHUYECKHUX CBOWCTB, OMpEACNsIeMble NMPU CTATUUECKUX MCIBITAHUSX HAa PACTsHKEHHUE W M3ru0. MeTobl
ompeneseHuss TBEpAOCTH MarepuanoB. Illokazarenn MeXaHWYECKUX CBOMCTB, OMNpeleIsieMble MpU
JUHAMHYCSCKUX U [IUKJIHYECKUX UCIBITAHUAX.
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OcHOBBI TEOpHH CIUIABOB. J[MarpaMMbl COCTOSIHUSA CIUIaBOB. TepMUHBI U ornpeneiaeHus. JluarpaMmsl —
«CcocCTaB-cBOMCTBO». Pa30BBIM COCTAaB CIUIABOB. 3aBUCHMOCTb MEXJy CBOWCTBAMHM CILJIABOB U THUIIOM
nuarpammsl coctosinus. [lpasuno H.C. Kypnakosa.

Paznen 2. Merasuinyeckue MaTepuaJibl

Kene3o u crnnaBel Ha ero ocHoBe. Cranu M 4yryHsl. JKenesoyriepoauctsie cruiaBbl. CTpYKTYpbl
CIUIaBOB XeJie30-yriepo. JluarpaMMbl COCTOSIHUS Kene30-1eMeHTUT. KoMoHeHThl, a3l U CTPYyKTypHBIE
COCTABJISIOLIME CTaNICH U OETBIX YYT'YHOB.

KoHCTpyKIMOHHBIE ~METaUIMYECKHE MaTepuanbl. YIJIEPOAUCTbIE M JIETUPOBAaHHBIE  CTAJIH.
Knaccudukanusi craneid, omnpenencHUe MOHITHS KadecTBa cTainu (TpeOoBaHUsA K KadecTBy). BimsHue
YIJIEPOAA U MOCTOSIHHBIX (TEXHOJIOIMUYECKUX) IPUMECEN Ha KaueCTBO CTaJd, METO/bI YIy4IlIEHUsl KadecTBa
cTany (MOBBIILIEHUE €€ KOHCTPYKIMOHHOM MPOYHOCTH). BiusiHME Jerupyrommx 3J€MEHTOB Ha CBOMCTBa
crami. Koncrpykuumonnsle cranmd. HWHcTpymeHTanbHble crand. Kraccudukanus yriaepomucTbiX H
JIETUPOBAHHBIX cTajneil. MapkupoBka ctaneit UyryHsl U TBepble cruiaBbl. CBOMCTBAa M Ha3HAYEHUE YYyTyHA.
[Mpouecc rpaduruzammu. YyryHsl cepwie, Oenble, KOBKHE, BBICOKOMPOYHBIC, UX CBOWCTBA, 00IacTh
IIPUMEHEHHNS, MAPKUPOBKA.

Tepmuueckas oOpabotka. Teopus M NMpakTHKAa TEPMUYECKOM M XUMHUKO-TEPMHUYECKOH 00pabOTKH
METa/UIOB U CIUIaBoB. [Ipupona, MeXaHW3M M YCIOBHS NMPOTEKAHUs CTPYKTYPHBIX IPEBPALLCHUM B CTAJIH.
Bunel Tepmuueckoii 06pabotku cranu: omxur | u Il poga, monHbBIM U HENOJTHBIA OTXKUT, HOpMAaIHU3aLus,
3aKajKa, OTHMYCK. 3aKaJuBaeMOCTh M TMPOKAJIMBAEMOCTh CTayiei. BiusHue Tepmudeckoit oOpabOTKH Ha
MEXaHUYECKHE CBOWMCTBA cTann. OU3NYECKHUE OCHOBBI XMMHKO-TepMHUecKoi oOpabotku. uddysnonHoe
HACBILICHUE TMOBEPXHOCTH CTadd HeMeTaulaMd. Bunbl U crmocoObl 1ieMeHTaluu. A30THPOBAHHME CTaJH.
Huddysuonnas merammzanusi. MoHHas XUMUKO-TepMudeckas 00padoTka.

[{BeTHBIE MeTaIbl U CIUIaBbl Ha MX OcHOBe. OOmIas XapakTepUCTUKA W KIacCHU(PUKALUs MEIHBIX
craBoB. JlaTyHu, OpoH3bI, METHO-HUKENIEBbIe CruiaBbl. OOIIas XapaKTepUCTUKA aFOMUHHUEBBIX CIUIABOB.
Jlebpopmupyemble aqlOMUHUEBbIE CILIABbl, JUTEHHbIC allOMMHHMEBbIE CIUIaBbl. OOmIas XapakTepHUCTUKa
MarHHEBBIX CINIaBOB. [ledopMupyeMbie MarHueBbie CIUIaBbl. JINTEHbIE MarHUEBhIE CIUTaBbl. TUTAaH U CIIJIaBBI
Ha OCHOBE TWUTaHA. BiusHME JErHpyIOLIMX 3JEMEHTOB Ha CTPYKTYpPY M CBOMCTBAa THUTAaHOBBIX CIUIABOB.
bepumnii u criaBsl Ha €ro ocHOBE. TyroriaBKue METAJUIbI U CILUIaBbl HA UX OCHOBE.

[TopomikoBbie MeTaUIMYECKHE MaTepuaibl. MaTtepualibl ¢ 0COOBIMHU AIEKTPUYECKUMHU CBOWCTBAMHU.

Pasnea 3. OcHOBBI KOPPO3UM MeTALIOB. IIpMHIMIIBI U METOABI 3ALUTHI OT KOPPO3HH.

OcHoBHbIE TPUYUHBI KOoppo3unu MeTaiuioB. [lokazaTenu koppo3uu. Knaccudukaus KOppo3nOHHBIX
npoueccoB. XuMHueckas Kopposus. ['azoBas kopposus. Koppo3us B JKHIKOCTSX — HEIIEKTPOJIUTAX.
DIIeKTpoXuMHUYecKasi Koppo3usi. KuHeTHkKa 3J1IeKTpOXUMUYECKOU KOppo3uu. Koppo3us MeTaioB B YCIOBHSX
TEXHOJIOTMYECKHUX CPEJl XUMUYECKUX ITPOU3BOJICTB.

[IpuHIMTIBL ¥ METOABI 3alMTBI  OT KOpPpo3uHU. KOppO3HMOHHOCTOWKHE METALNIUYECKHUE U
HEMETAJUIMYECKUE Marepuaibl. MeTonpl 3allMThl MalllMH W allaparoB XUMHYECKUX IPOU3BOJACTB OT
KOppo3uu. IHruOUTOPBI KOPPO3UH. DIIEKTPOXUMHUYECKAs! 3aIIUTa. 3alUTHbIE TOKPBITHSL.

Pa3nen 4. Hemerannyeckue MaTepuasbl

Marepuaiibl Ha OCHOBE BBICOKOMOJICKYJISIPHBIX coenuHeHuid. CTpoeHue M CBOMCTBA MOJIMMEPOB.
TepMopeakTHBHBIE M TEpMOIUIACTUYHBIE MonuMepbl. CTpoeHue u cBoicTBa IutactMacc. (OCHOBHbBIE
Pa3HOBUAHOCTH MPOMBILUIEHHBIX OJIMMEPOB U IU1acTMacc. ['a30HanonHeHHbIE IJIaCTMACCHI.

OCOOEHHOCTH CTpPOEHUs, CBOMCTBAa PE3WHOBBIX MaTepHaioB. Pe3uHbl o00IIero Ha3HAYCHHUS,
CHelallbHbIe PEe3UHbI U 00JIACTH UX MPUMEHEHUSI.

Jlakokpacounsie matepuansl (JIKM). OcuoBuble Buabl JIKM. Kpacku, naku, rpyHTOBKa, IINATIEBKA.

Kepamnueckue wmartepuanbl. KOHCTpyKIIMOHHAs, WHCTpyMEHTAlbHAs M TEXHUYECKAs KepamMuKa.
Heopranuueckoe crexno. Kiaccudukanust CTeKona MO HAa3HAYEHHIO W OOJIacTH NpuMeHeHHs. CHUTaIbL.
I'padut. AcOect. CBoiicTBa M 00TaCTH MPUMECHECHHS.

CMma3ouHble Macia, IUIACTUYECKME CMa3KM, TBEpAble CMa30uHble Marepuansl. (Cma3ouHo-
OXJIQXKIAOIINE )KUIKOCTH.

JlpeBecHble KOHCTPYKIIMOHHBIE MaTEPHUATIBL.

AHTU(GPUKIIMOHHBIE METAJUIMYECKHE U HEMETAJUINYECKUE MaTepUabl.

Komnosunmonnsie marepuansl (KM). OOmas xapakTepuCTHKAa KOMIIO3MLIMOHHBIX MAaTepHAJIOB.
HucnepcHo-ynpoyenuoeie KM, cnoucteie KM, Bosoknucteie KM. KommnosuimoHHble MaTepuaibl Ha
MeTaJUIn4ecKoil U HemeTauueckoil ocHoBe. CAII (crieueHHBIE aTIOMUHUEBBIE TOPOIIKH). APMUPOBaHHbIE
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MOJIMMCPHBIC MaTCpHaJIbI. KepaMI/I‘IeCKHG KOMITO3MIIUOHHBIC MAaTCpUaJIbl. anepo;[HHe KOMITO3UIITMOHHBIC
MaTepuabl.

Iloustus o HAaHOTCXHOJIOTUAX, HAHOMAaTCpHUaJIax. HpI/IMeHeHI/Ie B IPOMBIIIJICHHOCTH.

Paznen 5. JxoHoOMHYeCKH 000CHOBAHHBIN BHIOOP MATEpPHAJIOB.

BbI0Op KOHCTPYKIIMOHHBIX MAaTE€PHANIOB JUISI KOHKPETHOTO TEXHOJOTHMYECKOro Ipoiiecca. Breibop
MaTepuasoB JIIsl TEXHOJIOTUN HeopraHuuecKux BemlecTB. Kpurepuu u anroputm BeIOOpa KOHCTPYKIMOHHBIX

MaTepHaIoB. DKOJOTMUYECKUE M SKOHOMHUYECKHUE ACTICKThl MATEPHAJIOBEJCHHUS M 3alUThl MaTEPHUAJOB OT
KOPPO3HH.

4. O0beM yueOHOM JUCUUIJIMHBI

O0BeEM OUCIUIUINHEI
Bunpl yue6HO# paboThI

3E ‘ Akan. 4. ‘ Actp.u.
O01mast Tpy10eMKOCTh TUCHHMILUIMHBI 10 Y4eOHOMY IJIAHY 3 108 81
KonTakTHas padoTa - ayANTOPHBIE 3aHATHS: 0,9 32 24
Jlexmum (JIek) 0,9 32 24
CamocrositeasHas padora (CP): 2,1 76 57
KoHTtakTHas camocTosTenbHas pabota 0,2 0,15

2,1
CaMOCTOSITETbHOE U3YUYEHUE PA3/I€JIOB TUCIIUIIIINHBI 75,8 56,85
Bua konTpoJs: 3ader

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«IIpoexTHpOBaHME MPOLECCOB U ANNMAPATOB XUMUYECKOH TEXHOJIOTHM

1. Heab AMCHMILINHBI - CYIIECTBEHHO PACIIUPUTD, CHCTEMATU3UPOBATh U UCIIOIb30BaTh HA TPAKTUKE
3HAHUA OCHOB THJIPABIMYECKUX, TEIUIOBBIX M MACCOOOMEHHBIX IPOIECCOB XUMHYECKOW TEXHOJIOTHH,
MO3BOJIIONIMX BBITYCKHUKAaM OCYIIECTBISATh HAyYHO- HCCIEIOBATENIbCKYI0O U NPAKTHUECKYI0 paboTy Ha
PEIPUATHSIX.

2. B pe3yabTraTe n3y4eHUus JUCHHUILIHHBI 00y4AlOUIUICA T0JIKEH:

OO6nanath cIeayOUMMI YHUBEPCATbHBIMI KOMITETEHITUSIMU ¥ HHIUKATOPAMHU UX JTOCTHKEHHUS:

VYK-2 - YK-2.1, VK-2.2, VK-2.3, YK-2.5, YK-2.6, YK-2.7, YK-2.8, YK-2.10, YK-4, YK-4.1, YK-4.2,
IK-1, TIK-1.1, TIK-2 - TTK-2.3.

3namo:

- METOJIbI pacyera TeIIo- U MAaCCOOOMEHHBIX allapaToB;

- OCHOBHbIE MPUHLUITBI OpraHU3alMHU MPOIECCOB XMMHUECKON TEXHOJIOTHH;

- TUTIOBBIE MTPOLIECCHI XUMHYECKON TEXHOJIOTUH, COOTBETCTBYIOIIME alllapaThl U METOIBI X pacyera;

- METO/IbI COCTaBJICHUSI TEXHOJIOTHYECKMX CXEM C HAHECEHHEM BCEX alIapaToB.

Ymemns:

- COCTaBJIATh MaTE€pUAJIbHbIE U TEIUIOBbIE OaIaHChI JJIsl CUCTEM Ta3-KUAKOCTD;

- PacCCUUTHIBATh MMAPAMETPHI TEIIJIO- U MACCOOOMEHHOTO 00OPY/IOBaHUS U HACOCOB;

- moaOupaTh cTaHapTHOE 000PyAOBaHKE, UCTIOIb3YEMOE B XMMHUECKON MPOMBIIUIEHHOCTH.

Braoems

- METO/I0JIOTHEN pacueTa OCHOBHBIX MTapaMeTPOB TUAPOMEXaHUYECKUX, TEIUIOBBIX U MAaCCOOOMEHHBIX
IIPOLIECCOB;

- OCHOBaMH MPaBWJIBHOTO MOAOO0pa TETIO U MaCCOOOMEHHOTO 000PY10BaHHUS;

- MCETOJaMU COCTAaBJICHHS TCEXHOJIOI'MYECCKUX CXEM H I‘pa(bI/I‘-IeCKOFO I/I306pa)KeHI/I}I OCHOBHOTI'O
00opyIoBaHUs.

3. KpaTkoe comepkanue Q1M CUUILIHHBI.
Beenenne. Pu3nKo-XUMUYECKHUE OCHOBBI U OCOOEHHOCTH YCIOBUI TPOBEICHUS ITPOLIECCa pa3AeIeHUs
KHUJIKMX TOMOTEHHBIX cMmecell pektudukanueil. Onucanue MPUHIUMIHAILHON CXEMBl PEKTH(PHUKAIIMOHHOMN
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YCTaHOBKH HeNpepbIBHOrO jaeicTBHs. CpaBHEHHE M OOJIACTH NMPUMEHEHHMsS HACaJO4YHBIX M TapeibdyaThIX
KosioHH. [locTpoenue paBHOBECHOW JTMHUM HA OCHOBE MOJYUYEHHBIX HHIMBUYaTbHBIX 3aJaHUM.

Pasnea 1. Pacyer pekTH()MKAMOHHOI KOJTOHHBI.

1.1._Pacuer HacagoyHoil pPeKTH(PUKANMUOHHON KOJOHHbI HENMPEPBLIBHOIO AeicTBUS (IJIs1 Tpex
pa3MepoB HaCAKH).

MarepuanbpHbiii  0anmaHc KoJIOHHBL. Pacder MuHUManbHOTO W paboyero (rerMoBOoro dmucia.
[Moctpoenue pabounx auHUNA. Pacyer ckopocT napoB U [uamMeTpa KoJoHHbI. OnpeeneHne BHICOTH HACAAK!
o MOAU(PUIMPOBAHHOMY YpaBHEHMIO Maccoorepenadyu. OmnpeneneHre oOLIero Yucia U BBICOTHI €IMHULL
nepeHoca. PacueT rujpaBnuyeckoro COnpoTUBICHUS HACAAKH.

1.2. Pacuer Tapeb4aToil peKTHGUKANNOHHON KOJOHHBI HENIPEePbIBHOIO AeiiCTBHS.

[IpenBapuTenbHbIii BEIOOpP Tapelok. MaTepualbHbId OallaHC KOJOHHBL. Pacyer MHUHMMAaNbHOTO U
pabouero ¢ermoBoro uncia. Pacuer ckopoctu napoB u quaMerpa KojoHHBL [locTpoeHne pabounx JTUHHIA.
Omnpenenenne BICOTHI CBETIIOTO CII0S KUIKOCTH Ha Tapelike U mapocoiep:kanus 6apooTtaxHoro cios. Pacuer
K02 PHLIMEHTOB Maccoonepeaayn, o0IIero Ynucia equHuIl nepeHoca, ¢ dextuBHocTd 1o Mapdpu. Pacuer
BBICOTHI KOJOHHBI Ha ocHOBe KIIJI mo Mbpopdpu ¢ mnocTpoeHHEeM KHHETHYECKOW JHHHH. Pacuer
TUIPABIMYECKOIO CONPOTUBIIEHUS KOJIOHHBI.

1.3. CpaBHeHMe JaHHBIX pacyeTa HACAJA0YHON M TapeJbuaToil KOJIOHH. ConmocTaBjieHue TaHHbIX,
MOJIy4eHHBIX M0 NPOrpaMMaM KOMIILIOTEPHBIX U PYYHBIX pacuyeToB. BbI00p KOJIOHHBI.

Pa3znen 2. Pacuer u BbIOOP Ten1000MEHHUKOB.

Pacyer u BBIOOp TEMIOOOMEHHUKOB IO OOIIEH CXEeMe: -pacueT TEIJIOBOW HArpy3KH; - ONpe/eIcHHe
TEIUIOBOTO PEXKUMa M CpeIHel NBUXKYIEH CHIIbI; - MPUOIMKEHHAs OleHKa KOA(p(UIIMEHTOB TEIJIO0TAaYH,
Koo duureHTa Teronepeaadn, MOBEPXHOCTH Fop; - BBHIOOp THNAa W HOPMAIM30BAaHHOTO BapuaHTa
KOHCTPYKLMHU;  -ONpeNeeHHe  IapaMeTpoB  KOHCTPYKIMH  (Hampumep, M KOXKyXOTpyOHOro
TEINIOOOMEHHUKA: 4YHciaa Tpy0 M 4YMCiIa XOJOB, JOUaMeTpa TpyO, auamerpa KOXKyXa, IOBEPXHOCTH
Ter1000MeHHUKA Fyopw U 1Ip.); - comocTaBieHue opueHTUPOBOYHOU Fop U Fyopw; - cOmocTaBieHne NaHHBIX,
MOJyYEHHBIX IO MPOrpaMMaM KOMITBIOTEPHBIX M PYYHBIX pPacyeToB; -THAPABIMYECKHI pacyer; - BLIOOp
ONTUMAJIFHOTO BapuaHTa TEIJI00OMEHHHUKA.

2.1. Pacuer K0)XyX0TpyOUaTOro UCIIAPUTEIIL.

2.2. Pacuet xoHAeHCaTOpa (KOKYXOTPYyOUaTOro WU TUIACTHHYATOTO).

2.3. Pacuer nogorpeBarens (KOXKyXoTpyO4aToro WiH iiacTUHYATOrO).

2.4. Pacuer XOJOOWIbHUKOB JUCTHJUIATA M KyOOBOro ocTaTka (KOXKyXOTpyOdaTbIX WIIH
MJIaCTUHYATBIX ).

Paznen 3. 'mapoanHaMmuyeckue pacyerbl.

3.1 PacueT rupaBIudecKoro CONpOTUBICHUS TPYOOIIPOBOIOB

3.2. PacyeT onTUMaNbHBIX THaMETPOB TPYOOIIPOBOIOB

3.3. PacueT u monb0p HAcOCOB

Pa3znen 4. I'paduueckoe opopmienue.

Texnonornueckast cxema. PekTudukanmoHHas KOJOHHA OINPENEICHHOTOo THIA C H300pakeHHEeM
neTanell KOHTaKTHBIX 3JIEMEHTOB.

4. O0beM yueOHOH THCHHUILINHBI.

O0beM JUCHUILTHHBI
Buj yueOHoi1 padoThl
3F Axkan. | Actp.
q, q,

Oo0masi Tpy10eMKOCTb JUCHHUIIIIHMHBI 2 7 54
KonTakTHas paboTa — ay uTOPHbIE 3aHATHA: 0,44 16 12
[Tpaktrueckue 3ausatus (113) 0,44 16 12
CamocrosiTesibHasi padora 1,56 56 42
KoHTakTHasi camocTosTebHas paboTa 0,4 0,3

1,56
CaMOCTOSITEIbHOE U3YYEHUE PA3/ICJIOB TUCIUTIIINHBI 55,6 41,7
Bua uTOroBoro KOHTpoOJIf: KypcoBoii npoekt
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AHHOTanuA padoyeil MPOrpaMMbl JUCHHIJIMHBI
«Teopernyeckne 0CHOBbI TEXHOJIOTHH HEOPTaHUYECKHUX BElIECTB)

1. Heap aucuMniIMHbI - MPUOOPETEHUE 00YUYAIOIIMMHUCS 3HAHUNA U OCHOBHBIX MOHATHH O (PU3UKO-
XUMHUYECKHX TIPOIeccaxX, MPOTEKAIONUX MPHU TMPOBEACHUS TEXHOJIOTHUYECKHUX OIepamuii mepepadoTKu
MUHEPAJIBHOTO CHIPbs, TMOJyYEHUsS MPOAYKTOB U (YHKIUOHAJBHBIX MATE€PHAIIOB B TEXHOJIOTHU
HEOPraHWYECKHUX BEIECTB.

2. B pe3yabTaTe M3y4YeHUS TMCUUILINHBI 00y4AIOIINICA T0/I2KEeH:

Obaaoams clefyOmUMUA KOMIETECHIIMSIMU U HHAUKATOPAMH UX JOCTUKCHUS:

[1K-2.2; T1K-2.3; [IK-5.1; T1IK-5.3; TIK-6.2

3nams:

- (pU3UKO-XUMUYECKUE OCHOBBI TEXHOJIOTHUH HEOPTAHUUECKUX BEIIECTB;

- oOue MNPUHLIMIBI OCYIIECTBICHUS XHMHUYECKHUX IMPOLIECCOB IMOJYYEHUS HEOPraHUYECKUX
(GYHKIIMOHATBHBIX MAaTEPUAIIOB U MPOIYKTOB;

Ymemu:

- QHAJIM3UPOBATH B3aUMOCBSI3b TEXHOJOTHYECKUX TMapaMeTpoB H AG(HEKTHUBHOCTH Ipolecca Hu
KauecTBA MPOAYKIIUH;

- YIPaBJISATh CKOPOCTHIO U MOJIHOTOM MPOTEKAHUS TEXHOJIOTMYECKUX MPOIECCOB.

Braoemy:

- OCHOBHBIMU TPHUHIIUIIAMHU TEPepabOTKU MUHEPATHHOTO CHIPbS U TEXHOJIOTHYECKHX IPOIECCOB
MIPOU3BOJICTBA HEOPraHUYECKUX TPOYKTOB U MaTE€pPHAJIOB;

- OCHOBHBIMU CTIOCO0aMU yTIPaBICHUS HHTCHCU(DUKAIIMHA TEXHOJIOTHYECKHUX TPOIECCOB.

3. Kpartkoe copep:xanue TUCHUILIIHHBI

Pa3znen 1. OcHOBHBIC TPYyNIbl MPOU3BOAMMBIX HEOPTraHMYECKHUX BEIIECTB M HMX KiaccH(UKaIus.
Munepanbabie ynoopeHus. OyHKIIMOHAIbHbIE HEOPTAaHUYECKUE MAaTEPHAIIbl: KaTaIU3aToOpbl U aJCOPOEHTHI.
ChbIpbe B TEXHOJIOTUHM HEOPTAaHMUECKUX BEIIECTB U MATEPUAJIOB.

OcCHOBHBIE THIIBI MPOLECCOB, NPHUMEHSIEMBIX B TMPOU3BOJCTBE HEOPraHMYECKUX BEIIECTB C
UCIIOJIb30BAHUEM TE€TEPOre€HHBIX CHUCTEM Ta3-)KUAKOCThb, Ta3-TBEPIOE, >KUIKOCTb-TBEPIOE, KUIKOCTh-
KHUAKOCTb, KUIKOCTh-ra3. OCOOEHHOCTH XUMHUKO-TEXHOJOTHYECKHX CHUCTEM TEXHOJIOTMH HEOPraHWYECKUX
BEIIECTB.

[Iponiecc pacTBOpeHMs] TBEpPABIX BEIIECTB: TEPMOJAMHAMHUKA IIPOLIECCA, CKOPOCTHh PACTBOPEHUS.
®du3nuecKoe U XUMUYECKOE PACTBOPEHUE. BrllenaunBanue.

Kpucranmuzanus u ocaxaenue u3 pactBopoB. Crioco6s! kpuctamumu3anun. O0pa3oBaHue 3apOIbIIIeH
KpUCTaIOB. ['eTeporeHHoe M TOMOreHHoe oOpa3oBaHue 3apojsimeid. Poct kpucrtamioB. MaccoBas
kpuctaum3anus. Crapenue ocagka. CBOKWCTBA KPUCTAUNIMYECKUX BEILIECTB.

AOGcopOmus Ta30B KHUAKOCTAMU. PacTBOPUMOCTH Ta30B B HEMOABMKHBIX KHIKOCTSX. CKOPOCTh
abcopOIMy Ta30B HEMOABMKHBIMH JKUJIKOCTSAMH. AOCOpOIIHS TepeMeTnBaeMbIMU KUIKOCTSIMH.

Okctpakuud. KomnyecTBeHHbIE XapaKTEPUCTUKU HKCTPAKIIMOHHOTO Mpoliecca. TUIbl SKCTPAreHTOB U
MeXaHU3MbI dKcTpakuuu. Cunepretudeckuii 3¢pGexT npu UCHOIb30BaHUU CMECH 3KCTpareHToB. KuHetnka
nporiecca dkcTpakiuuu. CBONCTBa 3KCTpareHTa u ero BeIOOP.

Pasnen 2. AncopOumsi, ee ocooeHHOCcTH. CTPYKTypa W IPUMEHEHHE TTPOMBIIIUICHHBIX aJICOPOCHTOB.
AncopOrionHoe paBHOBecue. Teopusi MOHOMOJEKYJISpHOM ancopOumu. Teopus MNOIMMOJIEKYISIPHOM
afcop6muu. Teopus 00beMHOTO 3anoiHeHHs op. KnuHeTtnka aacopOorum.

Nonnspiii obmen. Knaccudukanus u cuHTe3 HMOHUTOB. PaBHOBecwe woHHOTrO oOMmeHa. CBolicTBa
nonutoB. Habyxanue monntoB. EMkocTh nOHUTOB. CeleKTUBHOCTh MOHHOTO oOMeHa. KuHeTnka noHHOTro
oOMeHa. [IpuMeHeHre HOHHOTO OOMEHA U METO/IbI €T0 OCYIIeCTBIICHUs. JJMHaMKa HOHHOTO OOMEHa.

Karanmn3. Mexanusmbl ¥ BBl KaTanu3a. KuHeTMKa IeTepOreHHO-KaTAIUTHUYECKOro ITIpoliecca.
CrtpykTypa, COCTaB U TUIIbI KaTaau3aTopoB. CBOICTBA KaTalIu3aTOPOB.

OboraiieHue XMMHYECKOT0 ChIpbs. TeXHOJIOrH4ecKHe moka3aTenu mnpoiecca odorameHus. CriocoOsl
oOoramenus. ®noranus. Mexanusm npouecca, crocods! (uoraruu. daotanroHHbIe peareHTsl. BiusHue
pa3MepoB YaCcTHIL U ITy3bIPHKOB BO3TyXa Ha QuioTanuio. CxeMbl QJIoTaluH.
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4. O0beM y4eOHOI JUCHUNJINHBI

O0BbeM THCHHUIIIHHBI
Bua yueOHoii padoThI Axax. | Acip.
3E
q, q,

O01masi Tpy10eMKOCTb JUCUMIIIIMHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,78 64 48
Jlexmun 0,89 32 24
[Tpaktrueckue 3ausatus (113) 0,89 32 24
CamocrosiTesibHasi padora 2,22 80 60
CaMOCTOSITETbHOE U3YUEHUE PA3/ICJIOB TUCIUTIIINHBI 2,22 80 60
Bua konTpoJs:
IK3aMeH 1 36 27
KonTakTHas paboTa — MpOMEeXKyTOYHAs aTTECTAIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Bua uTOroBoro KOHTpoJIA: IK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«TexHO0JI0THS HEOPraHNYEeCKUX (PYHKIMOHATbHBIX MATEPUAJIOB: KATAJIN3AaTOPbI U aICOPOEHTHI»

1 Heab AuCUMIUIMHBI — TpUOOpeTeHHe OOYYAIOUUMHUCA YIIyOJIEHHBIX 3HAHWNA, HEOOXOIUMBIX
crenuaiMcTaM B 00JacTM  TEXHOJOTMM  KaTalu3aTOpOB [UIsl  MOCIEAYIOUIEH  MPOU3BOJICTBEHHO-
TEXHOJOTMYECKOW ¥ HAyYHO-UCCIENOBATEIIbCKONW MAESITeTbHOCTH B TOJNYYCHHH MPOIYKIMH 3aJaHHOTO
KayecTBa U TEXHUUYECKU IPaMOTHOTO €€ PUMEHEHUSI.

2 B pe3yabTaTe U3y4eHUs] TUCHUILINHBI 00YYAIOIIHIiCS T0JIKEH:

Obaaoams clefy0OMUMUA KOMIETSHIIMSIMU U HHAUKATOPAMH UX JOCTUKECHUSA:

[1K-2.2, T1K-2.3, I1IK-5.1, T1K-5.3, TIK-6.1.

3nameo:

- COCTaB U CBOKMCTBA KaTaJIM3aTOPOB;

- METO/IbI MTOJIy4YEHHUS KaTalu3aTOPOB, OCOOCHHOCTH MPOBEACHUS CTaAUN IPOU3BOCTBA U UX BIHSHHUE
Ha CBOWCTBAa KOHEYHOTO TIPOAYKTA;

- OCHOBBI ()OPMOBAHHMS M TEPMOOOPAOOTKH KaTaIM3aTOPOB M HOCHUTEIEH,

- 000pyI0BaHKE B MMPOU3BOJICTBE KATATH3aTOPOB.

Ymemn:

- QaHATTM3UPOBATH B3AMMOCBSI3b COCTABA CHIPhS, TEXHOJIOTUYECKUX TAPAMETPOB U CBOMCTB MOTyYaeMbIX
KaTaJn3aTopOB;

- 000CHOBATh U COCTABUTh TEXHOJOTHYECKYIO CXEMY KaTaanu3aTopa 3aJaHHOTO COCTaBa U CBOMCTB.

- IPOBOAMTD MCCIIEAOBAHNUS 110 33JaHHBIM METOIMKAM M aHAIU3UPOBATh PE3YyJIbTaThl SKCIIEPUMEHTOB;

Braoems:

- 3HAaHUSIMHU TEXHOJIOTUH KaTaJIM3aTOPOB 33JJaHHOTO COCTaBa U (hOPMBI;

- IPUHIUIIAMHE TOA00pa TEXHOJIOTHUECKON CXEeMbI U 000PYAOBaHUS B IOJyUYEHUU KaTATH3aTOPOB JUIS
Pa3IUYHBIX TPOU3BOJICTBEHHBIX MPOIECCOB.

3 KpaTkoe coaep:kaHue IUCHUNIHHBI

Paznen 1. OCHOBBI TEXHOJIOTHH KATAJIU3ATOPOB

BBenenue.

OcHoBuble moHATUSA. CocTaB KaTalu3aToOpoB, NPOMOTOpPHI. TpeOoBaHUS, MpEeAbABISIEMbIE K
MPOMBINUICHHBIM  KaTanu3aTopaMm. CBOMCTBa KaTaaW3aTOPOB: AKTUBHOCTh, CEIEKTHBHOCTH, YZAENbHas
MOBEPXHOCTh M  INOPUCTOCTh, MEXaHHYECKass MPOYHOCTb, TEPMOCTOWKOCTh,  SJI0YCTOMYMBOCTbD,
TEIUIONPOBOAHOCTE, TEMIIEPATYPA 3aKUTAHUS, CTOUMOCTD. MICX0/IHOE ChIpbe IIpH TOTyYeHUH KaTallu3aTOPOB.
OcHOBBl M CHOCOOBI TMOJIy4EHHS KaTalu3aTopoB. THIBI KaTaau3aTOPOB: CMEIIAHHBIE, OCaXIACHHBIE,
TUTABIICHBIC, CKEJIETHBIC, HAHECEHHBIC, KAaTAIM3aTOPhl Ha OCHOBE MPHUPOJHBIX MATEPUATOB M METOIBI MX
nosydyeHus. [lnaBreHble KaTaqu3aTopbl M CKEJNETHbIE KOHTAKTHBIE MAcChl: IIJIATHHOBBIN CeTYaThIi
KaTaJan3aTop OKHCICHUS aMMHaKa, KEJIEe3HBbIH KaTalu3aTop CHHTE3a aMMHaka. MeXaHW4eCKOoe CMEIICHUE
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KOMIIOHEHTOB: CYXOH M MOKpBIA CIOCOOBI, Karainu3arop cuHTe3a MeraHoja. OCHOBHbBIE CTaauM B
NIPOM3BOJICTBE OCAXKICHHBIX KaTaJIM3aTOPOB: PACTBOPEHHE, OCaXIeHHE (coocaxkneHue), (GuibTpoBaHuE,
IPOMBIBKA OCaJIka, ((OPMOBKA KaTaJIn3aTopa, CyIIKa, pokaanBaHnue. OCakIeHHbIE KaTaJlu3aTOPbl KOHBEPCHH
okcuna yriaepona. GopMHpPOBaHWE KPUCTAUTMYECKOW M TOPHCTOW CTPYKTYPBI Karajau3aropa Ha CTauH
ocaxneHus. 3oib-reab MeroA. VoHHBIE OOMEH B NPOM3BOJCTBE KAaTalIW3aTOPOB, KAaTalM3aTOPBI C
MOJICKYJISIPHO-CUTOBBIM 3 (dekToM. CriocoObI MPOMBIBKH OCAIKOB: IEKAHTAIIHS, PEMYJIbIIAN U JIp.

Tepmuueckass 00paboTka KaTaluW3aTopoB: CyIIKa ©  mHpokaiauBanue. CrocoObl  CyIIKHU:
BBIMOpa)XKMBaHUE, CyOJIMMalvsi, KOHBEKTHBHAs, KOHTAKTHAsl, PACHbUIMTEIbHAS. METOMbl peryIupOBaHHS
MOPUCTON CTPYKTYpBI KaTalM3aTOPOB B TIpolecce TepMooOpaboTku. DopMoOBaHWE KaTaaH3aTOPOB H
HocuTeneil: ¢opMoBaHME M3 CYCIEH3HMH, 30Jed W PacTBOPOB — Ta30- M JKuAKo(dasHoe ¢opmMoBaHHE
(koarynsimuss B Karie, pachbUieHHe), JpoOJeHHWE TBEPIOTo MaTepuana, (OPMOBAHHE IOPOIIKOB
(TabnmeTHpoBaHue, TPaHYJIMPOBAHUE OKAThIBaHHWEM), (hOpMOBaHME MACT (PKCTPY3Us, BMA3bIBAHHUE MACTBHI).
OCHOBBI 3KCTPY3HOHHOTO (hopMoBaHusi. OCHOBHBIE IOJIOKECHUS (PU3UKO-XUMUIECKON MEXaHHKH JIUCTICPCHBIX
cucTeM. MeTolbl MCCIIEOBAHUS U YNPABICHUS PEOJIOTUYECKUMHU CBOWCTBAMH (OPMYEMBIX TUCIEPCHBIX
CHCTEM.

OCHOBHBIE HOCUTENHN KaTalu3aTopoB (OKCHJ AIFOMUHUS, LEOJIUTHI, CHIINKArellb, aKTUBHBIA yroib U
Ip.), X CBOMCTBA W METOIbI NOdy4deHUs. CrocoObl HAHECCHHS aKTUBHBIX KOMIIOHEHTOB Ha HOCHTEIb:
HaHECEHHE W3 pacIIaBOB, M3 PACTBOPOB, M3 KOJUIOMIHBIX CHCTEM. AJICOPOLMOHHBIE W IMPONUTOYHBIC
KaTanm3aropsl. [IponuTka OKyHaHHEM, OTIPHICKUBAHKUEM, C YITAPHBAHUEM pacTBOpa. PerymupoBaHue riryOHHBI
nponuTkd. OKCHUJI TIOMUHUS KaK HOCUTEINb U KaTaJu3aTop, ero Moly4yeHue u npuMeHeHune. Karammuszaropsr
OYHUCTKH OTXOJISIINX Ta30B.

Pa3gen 2. TexHojornyeckue cxeMbl MOJYYeHHSI KATATU3ATOPOB

TeXHOJIOTHYECKUE CXEMBI TOJYYECHHUS] KaTajlu3aToOpOB Ha NpUMEpe KaTalu3aTOPOB OKHCICHHS
MOHOOKCHJIa yTIJepoJa, KaTalu3aTOPOB OUYMCTKM BBIXJIONHBIX Ta30B aBTOTPAHCIIOPTA, KaTalIU3aTOpPOB
OKHCIICHHSI OPTaHUYECKUX BEIIECTB B CTOYHBIX BOJIaX, KOHBEPCHH PUPOAHOTO Tra3a u np. CocTaBieHne cXxeM
[0 3aJaHHBIM COCTaBaM M YCJIOBUSM HCIIOJIb30BaHMs KaTadu3aTOpoB. PemieHue 3aaad 1Mo MOIYYCHHIO
OCaXXJICHHBIX U HAHECEHHBIX KaTaJIN3aTOPOB.

4 O0beM yueOHOH TUCHUILINHBI

O0BbeM U CIHUIIINHEI
Buj yueOHoi1 padoThl Axan. | Acip.
3E
q, q,

O0mas Tpya10eMKOCTh AU CIUNIHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3AaHATHS: 1,78 64 48
Jlexiun 0,89 32 24
[Tpaktrueckue 3ausatus (113) 0,89 32 24
CamocTosiTesibHasi padoTa 2,22 80 60
KoHTakTHas camocTrosiTenbHas paboTa 0.4 0,3

2,22
CaMOCTOSITETbHOE U3YUEHUE PA3/ICJIOB TUCIUTIIINHBI 79,6 59,7
Buja HTOroBOro KOHTPOJIS: 3ader c oneHkoM

AHHOTanuA padoyeil MPOrpaMMbl JUCHHIJIMHBI
«TexHoJIOrMsI HEOPTAaHUYECKHX BENIECTB: KaTATUTHYECKHE MPOIecChD

1 Heab AUCHUIUIMHBI — TPHOOpPETCHHE OOYYAIOIIMMUCS 3HAHUN W KOMIIETCHIIUH B oOJactu
TCXHOJIOTUN HeOpFaHI/I‘-IeCKI/IX BCIICCTB, BKJIIOYAasd KaTaJIUTHUYCCKUC HpOLIGCCBI n #ux OCO6CHHOCTB B
TEXHOJIOTMM OCHOBHOT'O HEOPTaHWYECKOTO CHHTE3a, a TakkKe H3yueHHe (U3UKO-XMMHYECKUX OCHOB H
(haKkTOpOB, BIHUSIONINX HA HEOPTAaHNYECKHUE MTPOIIECCHI.
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2 B pesyabTaTe H3y4eHUs1 AUCHUILUINHBI 00y4aIOLIHIICS TOJI/KEH::

Obaaoams cliefyOMUMUA KOMIETSHIIMSIMA U HHAUKATOPAMH UX JOCTUKECHUS:

I1K-2.3, IIK-5.1, [1K-5.3, T1K-6.1, TIK-6.2

3namo:

- OCHOBHBIE IIOHSATHSI TEXHOJIOTMM HEOPTaHWYECKMX BELIECTB M KAaTAIUTUYECKUX IPOLIECCOB,
MIPEICTABJICHHH O €€ OTINYUTEIHLHON 0COOCHHOCTH;
- OCHOBHBIE 3aKOHOMEPHOCTH TEXHOJIOIMM HEOPIaHWYECKUX BEUIECTB U OCHOBHBIX

HEOPraHWYECKHUX MPOIYKTAX CBA3AHHOTO a30Ta U CEPHON KHUCIIOTHI.

Ymems:

- UCII0JIb30BaTh METOAbl MCCIEAOBAHUSA M ONPEICIICHUS IapaMeTpOB IPOLECCOB OCHOBHOIO
HEOPraHWYECKOI'0 CUHTE3a;

- aHAJIM3UPOBATh B3aUMOCBS3b TEXHOJOTMYECKUX MapaMeTpoB U 3P (GEKTUBHOCTH Ipolecca U
KaueCTBO MPOIYKIIHH;

- IIPOBOAUTDH SKCIIEPUMEHTHI T10 3aJaHHBIM METOIUKAM;

- AHAJIM3UPOBATh PE3YJIBTATHI HIKCIIEPUMEHTOB;

Braoemy:

- METOJaMH Ka4YeCTBEHHOI'0 U KOJIMYECTBEHHOI'O aHAJIN3a HEOPTaHUYECKUX BEILIECTB;

- METOJIaMU TEOPETUYECKOTO M OAKCIEPUMEHTAIBHOIO HCCIECJOBAHMUS TEXHOJIOTHUECKUX
IIPOLIECCOB MMPOM3BO/ICTBA HEOPraHUUYECKHUX BEIIECTB U MATEPUAJIOB;

- METOJIaMH OIIPEJIEICHNS TapaMeTPOB MaTEMAaTUYECKUX MOJIEJIEN TEXHOJIOTMUECKUX allllapaToB
10 3KCIIEPUMEHTAIbHBIM IaHHBIM.

3 KpaTkoe coaep:kaHue IUCHUNIHHBI

Paznea 1. ®u3nko-xuMu4ecKrue OCHOBbI M TEXHOJIOTHH MPOLECCOB pPa3/iesieHusl ra30BbIX cMecei
CJI02KHOI0 COCTABA ¥ CHHTE3a NMPOAYKTOB OCHOBHOI0 HEOPIaHMYeCKOr0 CMHTE3a

IIpouecchbl 0YMCTKH ra30BbIX MOTOKOB OT BPeAHbIX PpUMecei

Karanutnueckoe  rugpupoBaHMe U JETHAPUPOBAHUE  CEPOOPraHUYECKMX  COEIMHEHUI.
Karanutuueckas o4ncTKa OTXOAAIIUX T'a30B OT OKCHJIA a30Ta U cepbl. AJICOPOIIMOHHBIE METOIbI OYUCTKHU U
paszzaeneHus ra3oB. AJCOPOIIMOHHAs OCYIIKA Ta30B. AJICOPOLIMOHHAS OUYMCTKA OTXOAAIINX T'a30B OT OKCHIOB
yraepoaa, cepbl U a3oTa. AOGCOpOLMOHHAs OYMCTKA Ta30B OT OKCUIOB YIJepojaa, COCAUHEHHH Cepbl.
KpurorenHnsle npoueccel 0UMCTKH U pa3fesieHus ra30B, TEPMOAMHAMMKA MpoIiecca.

Heopranuyeckue CHHTEe3bl HA OCHOBE Ira30BOI0 ChIPbs

Cunte3 ammuaka. DPHU3MKO-XMMHUYECKHE OCHOBBI CHHTe3a. TexHonorus mporecca. OcoOeHHOCTH
SHEPTrOTEXHOJIOTUH IPU MOJYYEHUU aMMHUaKa.

Texnonorus pa30aBiIeHHOW a30THOW KHUCIOTHL. IIpoMBIIIJIEHHBIE arperaTsl IMPOU3BOCTBA
pa3z0aBiIeHHON a30THON KUCIIOTHI, UX KiIacCU(UKALIUS 10 TEXHOJIOTUYECKUM MapaMeTpaM.

TexHomOTHS KOHIICHTPUPOBAHHOW a30THOW KHUCIOTHL. OCHOBBI KOHIIEHTPUPOBAHUS DPa30aBICHHOM
A30THOM KHUCIIOTHI U TIPSIMOM CTIOCO0 TOyYECHHS KOHIIEHTPUPOBAHHOM.

TexHonorus cepHoil KUcaO0ThL. 1loiryueHre cepHON KMCIOTBI METOOM JIBOMHOIO KOHTAKTUPOBAHUS U
nBorHoM abcopommu (JIK-/1A).

[Tonyuyenune ammuauHoi cenutpbl. TexHonorus cyiabpara ammonus. Cunte3 kapbamuia (MOYEBHHBI.
TexHonorus npouecca ¢ )XUAKOCTHBIM PEUKIOM. CTPUIIIIUHT — IIPOLIECC MMOTYYEHUS MOYEBUHBI.

Paznen 2. Oco0eHHOCTH anmmapatypbl H TEXHOJOTHYECKOro o¢gopMieHHe IPOLECcCOB
HEOPraHU4YecKOro CHHTe3a

BapuaHThl TEXHOJOTHUECKOW pealu3aluy MPOLECCOB TEPMHUECKON MepepaloTKH BEIIECTB M UX
CpPaBHEHHUE I10 CTEIEHHU U3BJICYEHUS LIEJIEBOIO MPOAYKTA, 3aTpaTaM U BO3MOYKHOCTH yTWJIM3ALUUU OTXOIOB.
XapakTepHuCcTUKa OCHOBHBIX allaparos.

KoHcTpykTHBHBIE 0COOEHHOCTH ANEKTPOIU3EPOB ISl PA3JIOKEHUS BOAHBIX XJIOPHUIOB.

Texnonornueckoe ohopmieHne aIcOpOLMOHHBIX MPOLIECCOB.

TexHonornyeckue cxeMbl CHHTE3a aMMHUaKa U OCOOEHHOCTH 000pYI0OBaHMUSL.

KoHCTpyKTHBHBIE OCOOEHHOCTH OCHOBHOTO OOOPYAOBaHHS MPOHM3BOJCTBA a30THOW KHCIOTHI H
KapOamua.

Pasnen 3. Pemennst 3k010rn4ecKnx NpoodjeM TeXHOJIOTHH OCHOBHOT0O HEOPraHMYeCKOro CHHTe3a

Pemenus sxomoruyeckux mpodsieM TEXHOIOTHH HEOPraHM4eCKOro BEIIeCTB

OCHOBHBIE 3KOJIOTHUYECKUE MTPOOJIEMBI M X pEIIeHUe MpPU NOJYYSHUH BOJOPOJa U CHHTE3-Ta30B.
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[TpoGieMbl OXpaHbl OKPYIKAIOIIEH Cpebl AIEKTPOXUMUIECKUX MTPOU3BOJICTB.

[TpoGieMbl 3KOJI0TUY MPY CUHTE3€ aMMHAaKa.

[TpoGnemb! 3arpsizHeHUsT aTMOC(hEephl OTXOSMIIMMH Ta3aMU IMPU MPOW3BOJICTBE pa30aBIECHHOW W
KOHIIEHTPUPOBAHHOW a30THON KHCIIOTHI.

[TpoGieMb! 3arps3HEHHS OKPYIKAIOMICH CpeIbl PU MOTyYEHUH CEPHOUN KUCIOTHI U ITyTH UX PEIICHUS.

JleTokcuKanus OTXOISIIMX ra30B U OYUCTKA CTOYHBIX BOJ] B HEOPTaHUYECKOM MTPOU3BO/ICTBE.

4 O0beM yueOHOH THCHUILINHBI

Buj yueOHoii paGoThI 3E ékan. 2CTp'
O01mast Tpy10eMKOCTh TUCHHUIIHHbI 6 216 162
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 2,67 96 72
Jlexun 1,33 48 36
[Tpaktuueckue 3ausrus (113) 1,33 48 36
CamocTosiTesibHasi padoTa 2.33 84 63
CamMOCTOSITETbHOE U3YUEHUE PA3/ICTIOB TUCIIUIIIIUHBI 2,33 84 63
Bua konTpoJs:

IK3aMeH 1 36 27
KonTtakTHas paboTa — MpoMeKyTOYHAS aTTECTAIIHS 1 0,4 0,3
[ToaroToBka K 3K3aMeHy. 35,6 26,7
Buja uTOroBOro KOHTpoOJIs: K3aMeH

AHHOTaNUsA padoyeil MPOrpaMMbl JUCUHUIIIMHBI
«TexHO0JIOTHS HEOPTraHNYECKHX BelleCTB: MUHEPAJIbHbIE Y100peHHUs U COTI)

1 Heab AMCUMIVIMHBI COCTOUT B MPHOOpPETEHHH OOYYAIONIMMUCS YIIyOJCHHBIX 3HAHUN U
IPaKTUYECKUX HABBIKOB B 00JaCTH (PU3UKO-XMMHYECKMX OCHOB M TEXHOJOTHH IOJYYEHHUS MHHEPAIbHBIX
ynoOpeHuit 1 coiell ¥ UCTI0Ib30BAHNH UX B MPO(ECCHOHAIBHOM eI TeIbHOCTH.

2 B pe3yabTaTe H3ydyeHHus JUCUMILIMHBI 00y4AIOIIMACH 10JI7KEH:

Obnadamye cleayoNMMA KOMIIETEHIIMAMHU U UHIMKATOPAMH UX JTOCTHKECHUS:

I1K-2.3, IIK-5.1, I1IK-5.3, 11K-6.1, TIK-6.2

B pesynbrare u3ydeHus AUCHUILUIMHBI CTYACHT OakaiaBpuaTa JOJKEH:

3namo:

- KJIacCU()MKALMIO M XUMUUYECKHE CBOMCTBA MPOLYKTOB OCHOBHOI'O HEOPraHMUYECKOI'O CUHTE3a;

- (GU3NKO-XMMHUYECKUX OCHOB IOJYYEHMs] M MCIOJIb30BaHMsS HEOPraHUYECKUX BEIIECTB U
MaTepUasoB

— HAYYHO-TEXHHUYECKYI0 MH(POPMAIINIO, OTCUECCTBEHHBIH U 3apyOeKHBIH OINBIT MO BBIOpaHHON
TEME;

— TEXHOJIOTUYECKHE TMPUHLMUIBl OCYLIECTBICHHUS XUMHYECKMX IPOLIECCOB  IOJIy4YEHUS,
MUHEPAITBHBIX COJICH U yI00PECHHUIA;

Ymemy:

— IIPOBOAUTH AHAIMU3 CHIPbsSl, MATEPUAIIOB W T'OTOBOM MPOAYKIMH, OCYHIECTBISATH OLEHKY
pe3yNbTaTOB aHAIN3a,

- UCIIOJIb30BaTh METOABl HCCIECJOBAHMS U ONPEACICHUS IapaMeTpOB TEXHOJOTMYECKHUX
IIPOLIECCOB;

— aHAJM3UPOBATh B3aUMOCBSA3b TEXHOJIOTHUECKUX MapaMeTpoB ¢ 3(pPeKTUBHOCTHIO Tpoliecca U
Ka4eCTBOM IIPOLYKIUH;

- IPOBOAMTH DKCHEPUMEHTHI IO 3aJaHHBIM METOAMKAM; aHAJIU3UPOBaTb PE3yJIbTATHI
IKCIEPUMEHTOB.

Braoemy:

- METOAAMU  pacyeTa  HEOOXOAMMBIX  TEXHOJIOTMYECKMX  IapaMeTpoB  Ha  OCHOBE
AKCIEPUMEHTAIbHBIX U JUTEPATYPHBIX TaHHBIX;

- METOJIaMH  TEOPETUYECKOTO M OAKCIEPUMEHTAIBHOIO HCCIECJOBAHMUS TEXHOJOTHMUECKUX
IIPOLIECCOB NTPOU3BO/ICTBA HEOPIAHUUECKUX BEILECTB;
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- METOAAaMH MOJyYEHHS U UCIOJIb30BaHUS HEOPTaHUYECKHUX BELIECTB U MAaTEPUAIOB.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Pazgen 1. OO0mue cBexeHusi 0 NMPOAYKTAX HeOpraHu4veckoil xumMum. Bpegenue. 3HaueHue
IPOAYKTOB TEXHOJOTHMH HEOPraHMYECKUX BEIIECTB B HKOHOMHKE CTpaHbl. Poib ynoOpeHuit B KHU3HH
pacrenuii. CpIpbe U SHEPTHUS ISl IPOU3BOJICTBA KUCIIOT, COJICH U yAOOPEHUIA.

Pa3znen 2. PaBHOBecHe M KHHETHKA B TEXHOJOTHM HeOPraHMYecKHMX BellecTB. PaBHoBecue u
KMHETHKA B BOJHOCOJIEBBIX U COJIEIUIABKUX cucTeMax. [I[puMeHenne quarpaMM pacCTBOPUMOCTH B TEXHOJIOTHH
HEOPTraHUYECKHUX BEILECTB.

Pa3znen 3. TumoBble mpoueccbl W ONEPaliuM B TEXHOJOIMM HEOPraHUYEeCKHX BellecTB.
PacTBOpeHre M KpUCTAJUIM3AIUU COJICH, pa3felieHue COJeH W MPUPOIHBIX MHUHEPAIOB, TEPMOOOpPaOOTKa,
rpaHyJiupoBaHue. [ UTPOCKOMUYHOCTH U CICKUBAEMOCTh MUHEPAIbHBIX YAOOPEHUH.

Pasnen 4. TexHo10rMsi 0CHOBHBIX MHHEPAJbHBIX y100peHuii. [I[pon3BoICTBO a30THBIX, KATMHHBIX,
bocPOpHBIX, CIOXKHBIX, CMENIAHHBIX M MHKPOYA0OpeHUH. DKOJOTMYECKHE acleKThl MPOU3BOJCTBA
pa3IMYHBIX BUJOB yIOOpEHUH.

4 O0beM yueOHO# JUCUMIITIMHBI

5 O0BeEM QUCIUILUINHEI
Bun yuebHol paboThl 3E Axar . Actp. u.
OO6m1asi TpyA0€MKOCTh TUCIUILIMHBI 6 216 162
KonTakTHas padoTa — ay1MTOPHBbIE 3aHATHS: 2,22 80 60
Jlexm 1,72 62 46,5
[Tpaktuueckue 3ausrus (I113) 0,5 18 13,5
CamocTosiTesibHasi padoTa 3,78 136 102
KoHTtakTHas camocTosTenbHas pabota 0,4 0,3
3,77

CamocTrosiTebHOE U3YUYEHHE Pa3/IeNIOB AUCIUILIHHBI 135,6 101,7
Buabl KOHTpOJISA: 3a4eT ¢ OEHKO

AHHOTanUs padoyeil NPOrpaMmMbl JUCUUIIIIMHbBI
«OCHOBBI KBAHTOBOI XMMHH HEOPTAaHMYECKHUX BelIeCTB)»

1 lesab JMCHUNJIMHBI — COCTOUT B U3yUYEHUN OCHOBHBIX MOHATUN COBPEMEHHON KBAHTOBOW XUMHH U
KBAaHTOBO-XMMHYECKUX METOJIOB pacyeTa CTPOEHHUS U CBOMCTB XUMHUYECKHX CUCTEM; BO BBEJICHUH CTYJICHTOB
B KpPYI OCHOBHBIX IPEACTABICHUN O XUMUYECKOM CBSI3M M MEXKMOJIEKYJSIPHBIX B3aUMOJCUCTBUAX U
O3HAKOMJICHMM Ha DTOM OCHOBE C OCOOECHHOCTIMH XHMHUYECKOHM CBS3M B XMUMHMYECKHX BEIIECTBaX U
00yCIIOBJICHHBIX 3TUM CBOKWCTBAMH MAaTEPUAIOB; B OCBOCHUHU PAOOTHI C OCHOBHBIMU KBAHTOBO-XHMHYECKHUMHU
KOMIBIOTEPHBIMU MTPOTPAMMaMHU, UCTI0JIb3YEMbIMH Ha TTPAKTHKE.

2 B pe3yabTaTe M3y4eHHs IMCHUILIHHBI 00yYAIOUIUIICS 10JKEeH

Obnadams CIeTyONMIMA KOMITIETCHIIMAMHA U HHIANKATOPAMH MX JOCTHKCHHUS:

IIK-2.1, I1K-2.2, TIK-2.3, T1K-4.1, I1K-4.2, TIK-4.3

Buame:

- OCHOBHBIE TIOJIO)KEHUS KBAaHTOBOM XUMHH, COBPEMEHHOM TEOPUUM XUMHUYECKOM CBSI3HM U
MEKMOJIEKYJISIPHOTO B3aUMOJICUCTBUS M IPUMEPHI €€ MPUMEHEHUSI K KOHKPETHBIM XUMUYECKUM CUCTEMaM;

- IPUHLIMIBI KOJUYECTBEHHON XapaKTEPU3aLMU aTOMHOW U AJIEKTPOHHOU CTPYKTYPbI MOJIEKYJIPHBIX
CHCTEM,

- OCHOBHBIE B3aUMOCBSI3U MEXIy SJCKTPOHHOU CTPYKTYpOHl M (U3UKO-XMMHUYECKUMU CBOMCTBAMHU
BEILIECTB, JISKAIIUE B OCHOBE YNPABJICHUS CBONCTBAMU;

- BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHUYECKHX PACUYETHBIX METOAOB M 00JacTH MX
MPUMEHUMOCTH.

Ymemn:

- TIPUMEHSITh KBAHTOBO-XMMHUYECKHE TOAXOAbl W METOAbI IS pacyeTa, HHTEpHpeTanud |
MPEACKA3aHUsl CTPOEHHUS U CBOMCTB MOJIEKYJISIPHBIX CUCTEM.

Bnaoemn:
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- DJIEMEHTAPHBIMU HABBIKAMH NPUMEHEHUsI KBAaHTOBO-XMMHUUYECKHX TIOIXOJOB W METOAOB U
WHTEPIPETALMU PEe3yJbTaTOB NPU PEUICHUM NPAKTUYECKUX TEXHOJOTMYECKHX 3a1ad M CTAHIapTHBIMHU
KBaHTOBO-XMMUYECKUMHU KOMIBIOTEPHBIMU MTPOTpaMMaMHU.

3 Kpartkoe coaep:xanue JTUCUMIIHHbI

BBenenue. [IpeqMer kBaHTOBOW XUMUHU. PO KBAHTOBOM XMMHU B ONMCAHUU XUMHUYECKHUX SBJICHUN
U npoueccoB. B3auMocBsI3b KI1aCCHUECKON M KBAHTOBOM MOJIENIEH MOJIEKYII.

Pasngen 1. O0mue npuHIHMIBI KBAHTOBOM XUMUH

1.2.  OcHOBHBIE IPUOIIKECHHUS.

OCHOBHBIE TOJOKEHHSI KBAaHTOBOM MEXaHHWKU. BapuallMOHHBIM METOJ HAXOXKIEHUS BOJHOBBIX
¢bynakuii. [IpubmmkeHne HE3aBUCUMBIX 4YacTHIl. MeToJ CaMOCOTJIACOBAHHOTO TOJS JUIsl aTOMOB.
[TpubmmkeHre NEeHTPaIbHOIO MOJIA. ATOMHBIE OpOUTANIN U UX XapaKTEPUCTUKH.

1.3. OmHOANEKTPOHHBIE 1 MHOTOAJICKTPOHHBIC BOTHOBBIC (DYHKIIMU M METOMBI UX pacueTa.

AHTHCUMMETPHYHOCTH JIEKTPOHHOM BOJIHOBOM QyHKIMU. CrinH-opOuTanu. [lerepmunant Cueiitepa.
Beenenne B metonel Xaprpu-®oka n Kona-IlIsma, xumuueckas TPaKTOBKA pe3yjbTaTOB. DJIEKTPOHHBIE
KOH(UTYpal1 aTOMOB C TOYKU 3pEHUS] KBAHTOBOW XHUMHUH.

Pa3nen 2. MeToabl KBAHTOBOI XUMHUM

2.1. MonekynsipHasi CTpYKTypa, JJIEKTPOHHAS KOPPEIALIHSL.

[Tpubmmxenne bopua-OnmnenreiiMepa, anuabaTHUECKU MMOTEHIMAT M TOHSATHE MOJEKYJISPHON
cTpykTyphl. Metoasl Xaptpu-Poxka u Kona-Illama mias monekyssl. [pubmmkenne MO JIKAO. Dnextponnas
Koppemsius. Meton KOHGUTYpalMOHHOTO B3auMopeucTBus. Teopus Bo3mymieHui. Pacder sHeprum
JUCCOLMALN XUMUYECKUX CBSA3EH.

2.2. Hesamnupuueckue 1 NoJy3MINPUIECKHE METOIBI.

Hepapxust MeTo10B KBaHTOBOW XMMUHU. Heamnupudeckast kBaHTOBas XuMus. basucHbie GyHKITUM 7151
HEOMITUPUYECKUX PAacdyeToB. ATOMHBIC M MOJEKYJIsipHbIe Oa3ucHble HAOOpbl. Posib Ga3uCHBIX (QYHKUIUH B
ONMCAHUU CBOMCTB MoJiekyn. llomysmmupuueckue MmeTonsl. BaneHTHOe MpUOIMKEHHE. T-3JIEKTPOHHOE
npubmmxenune. Meton Ilappuzepa-Ilomna-ITappa. [IpocToit 1 pacmupeHHbIid MeToabl XIOKKeIs. TOYHOCTD
KBaHTOBO-XMMHYECKHX PACUE€TOB CBOKCTB MOJIEKYI.

Pasnen 3. XumMnueckasi CBAA3b 1 MeKMOJIEKYJISIPHbIE B3aHMO/ECTBUSA

3.1. Xumuyeckas CBSI3b U MEXMOJIEKYJIIPHBIE B3aUMOICHCTBUSI.

OpOuTanpHas KapTHHA XUMUYECKOW CBsi3u. KOHCTpYKTHMBHAs W NECTPYKTHBHas MHTEpP(hEpCHIIHS
opOuTaneii. MosiekynspHble OpOUTAIN U UX CHMMETpuiiHas Kitaccudukamus. KoppensiroHHble TuarpaMMsl.
DNeKTpOHHBbIE KOH(MUTYpAIMK JBYXaTOMHBIX MOJIEKYJ. AHallU3 3aceIeHHOCTeH opOuTaneil mo Makeny.
[TonsTHE 0 3apsaax U MOpSAKaX CBA3CH.

[IpocTpancTBeHHOE  pacmpeleleHue  3JIEKTPOHHOM  IJIOTHOCTM M XMMHYECKas  CBSI3b.
MexmonekysapHbie B3aumoiericTrs. Jlehopmanimonnas a31eKTpoHHas TNIOTHOCTh. CHITbl B MOJICKYJTax.

3akuouenue. KBaHToBast XuMHs KaK MHCTPYMEHT ITPOTHO3a B XUMUMU.

4 O0beM yueOHOH TUCHUILINHBI

O0beM TMCUMTLTHHBI
Buj yueOHoit padoThl Axax | Actp.
3E
4. 4.

O01masi Tpy10eMKOCTh JUCUMIIIIHMHBI 2 72 54
KonTakTHasi paboTa — ayIMTOpPHbIE 3aHATHS: 0,89 32 24
Jlexknnu 0,445 16 12
[Tpaktrueckue 3ausatus (113) 0,445 16 12
CamocrosiTesibHasi padora 1,11 40 30
KoHTakTHas camocTosTeNbHas paboTa 0,4 0,3

1,11
CaMocTOoATEIbHOE N3YUEHHE PA3ESIOB JUCLUIIINHBI 39,6 29,7
Bua konTposs: 3a4eT ¢ OLICHKOH

5.3 IncuunauHbI 4acTH, OPMHPYeMOli Y4aCTHHKAMH 00pa30BaTeJbHBIX OTHOIICHHMI (IMCIUIITHHBI
1o BbIOOpY)
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AHHOTanUs padoyeil NPOrpaMmMbl JTUCUUIIIMHBI
«OCHOBBI IKCNIEPUMEHTAJIBHBIX HCCJIEOBAHUI B TEXHOJIOTHN HEOPTraHUYECKHUX BelleCTB)

1 Heap qucuMmInHbl — NpuoOpeTeHrne 00yJaroIIUMHUCS 3HAHUH OCHOB METOJOJIOTHUH, TIPUHIIUIIOB
OpraHU3alyu UCCIIETOBAHUN B XUMUYECKON TEXHOJOTUH HEOPTAaHUYECKUX BEILIECTB

2 B pe3yabTaTe M3y4eHHs IMCHUILIHHBI 00yYAIOUIUIICS 10JKEeH

Obaaoams clefyOMUMA KOMIETSHIIMSIMA U HHIAUKATOPAMH UX JOCTUKECHUS.

VYK-1.3, IIK-3.3, I1K-4.2, [1K-4,3.

3namey:

- METOBI 00pabOTKH pe3ybTaTOB SKCIIEPUMEHTA;

- MPUHLMIIBI KCCIeOoBaHUs (DAa30BbIX PABHOBECHN B T'€TEPOTE€HHBIX CHUCTEMaX, KPUTEPUHU
YCTaHOBJICHUS] PABHOBECHSI,

- HCCIIEIOBAHUE PABHOBECUN B CUCTEMAX «T'a3 - KUAKOCTBY, «GKUJKOCTh — TBEPJOE TEIIO», «Ta3
— TBEPAOE TEIO»;

- OCOOCHHOCTH HW3YYEHHsS] KHUHETUKA TONOXMMHUYECKHMX M Te€TepOreHHO-KaTaTUTHYECKUX
IIPOLIECCOB

Ymems:

- MIPUMEHATh TEOPETUUECKUE 3HAHMS MO XMMHUU U TEXHOJIOTMM HEOPraHMYECKUX BELIECTB IPHU
BoinosiHeHnr HYP 1 BbIyCKHOM KBamu(pUKAIIMOHHON pabOThI;

— NpUMEHsITh mpaBuia ['mb0ca s HaXOXKIEHUS MPEISIbHON Pa3MEPHOCTH B WCCIICIOBAaHUU
PaBHOBECHI M KHHETUKH I€T€POr€HHO-KAaTaTUTUIECKUX PEaKIUI;

- KOHCTPYHUPOBATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY JUISI UCCIIE0OBAHNS PABHOBECHS U KWHETUKH
reTEPOreHHBIX MPOLIECCOB;

- MIPOBOJIUTH SKCIIEPUMEHTHI 10 33JaHHBIM METOIUKAM;

- AHAJIM3UPOBATh PE3YJIBTATHI HKCIIEPUMEHTA;

Braoems:

— IUTAHUPOBAaHUEM W TPOBEJACHHEM HAy4YHBIX UCCIEOBaHMA B 0OJACTH TEXHOJIOTHH
HEOPraHWYECKHUX BEIECTB;

— croco0aMu Moucka, coopa u aHaiau3a nHpopMaluu;

- METOAAMH TEOPETHYECKOTO M HIKCIEPUMEHTAIIBHOIO HCCIENOBAHUS TEXHOJOTMYECKUX
IIPOLIECCOB NTPOU3BO/ICTBA HEOPIAHUUYECKUX BEILIECTB U MaTEpUAIIOB;

— METOJIaMU MaTeMaTHUYECKON 00pabOTKH pe3yIbTaTOB IKCIIEPUMEHTA.

3 KpaTkoe coaep:kaHue IUCHUNIHHBI

Pazgen 1. JkcnepuMeHTA/NIbHbIE METOAbl HCCAEI0BAHUI B XUMHUYECKON TeXHOJOIUH
HEOPraHU4eCKUX BellecTB.

1.1. DkcrepuMeHT B XUMHYECKOW TexHoyiormu. HayuHble wucciienoBanus: (¢QyHIaMEHTAIbHBIC,
MOWCKOBBIC, TMPUKIAAHBIE ¥ pa3paboTku OCHOBHBIC 3a7a4d OSKCIIEPUMEHTAIBHBIX WCCICAOBAHUN B
XUMHUYECKON TexHonoruu. Maremaruyeckas o0paboTKa pe3yabTaToB SKCIIEPUMEHTA.

1.2. TlnanupoBanue »skcrepuMmenTta. JlaboparopHoe oOopynoBaHue. l3mepeHue TemIepaTyphl.
Coznanue u30TepMUUecKuX ycaoBuil. I3Mepenue pacxoaoB KUAKOCTH U ra3a. Co31aHue BBICOKUX M HU3KUX
NaBJICHUU

Pasnea 2. U3yuenne pa30B0ro paBHoOBecHs B reTePOreHHBIX CHCTeMax.

2.1. OcHOBHBIC TPUHIHUINBI H3YYeHHUS (HA30BBIX PABHOBECHH, BBITEKAIONIME W3 KOHIICIIIUN
JUHAMUYECKOro paBHOBecHs. Vcmonb3oBanue mnpaBuwina (a3 [ubbca Ui HaXOXACHUS TpeleNbHOM
pa3MepHOCTH B HcCIeI0BaHUAX (ha30BbIX paBHOBecH. Kputepun ycTaHOBIEHUS TPAKTUYECKOTO PABHOBECHSI.

2.2. OcCHOBHBIE METOJIbI M3Yy4YEHHUS DPABHOBECHUS: CTaTUYECKUM, nuHamuueckuil. HccnemoBanue
PaBHOBECHS B CUCTEME KUAKOCTH - TBEpIO€ Telo. MccienoBanne paBHOBECHS B CUCTEME a3 - KUIKOCTb.

2.3. UccnenoBaHue paBHOBECHS B CUCTEME a3 - TBepAOe Tesi0. OCHOBHBIE TUIIBI CUCTEM, TAPAMETPHI
U UHTEpBaJ MX H3MEHEHHUs. [IpuMeHeHHe MEeTOJO0B HHCTPYMEHTAJIBHBIX (PU3UKO-XUMUYECKHX METOOB
aHanu3a, PU3MUECKUX METOOB in situ.

Paznen 3. U3yueHue KMHETHKHU IeTePOreHHbIX peaKkiuii.
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3.1. UccnenoBanue KNHETUKN KaTaIUTUUECKUX PEAKLIUK B CUCTEMAX I'a3 - KaTaJIu3aTop U )KUJIKOCTb -
KaTaJn3arop; oOIIye NPUHIUIIBI, JJUMUTHPYIOLHE cTaanuu. [IpoToOUHBIi peakTop UaeaqbHOrO BEITECHEHUS U
€ro MoJeNb NPUMEHHUTEIbHO K o0paTHO# 3amade. WHTerpanbpHbli M auddepeHInanbHbIA PeaKkTOpHI.
[MupkynanuoHHbIe yCTaHOBKHU. CpaBHUTENIbHAS XapAKTEPUCTUKA IPOTOYHBIX U IUPKYJIALAOHHBIX PEAKTOPOB.

3.2. Tepmuueckuii aHanu3. Bo3aMOXHOCTH MeTO1a.

4 O0beM yueOHOM TMCUMILIHHBI:

O0beM TMCUMTLTHHBI
Buna yueOHoii padoThI Axax. | Acip.
3E
4. 4.

O01masi Tpy10eMKOCTh JUCHUIIIIHMHBI 6 216 162
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 2,7 96 73
B TOM 4HcJie B (popMe NPaKTHYECKOH MOATOTOBKH 5,1 184 138
Jleknun 0,4 16 12
[Tpaktuueckue 3ansatus (I13) 0,4 16 12
JlaGopaTtopusie padoTs (JIP) 1,8 64 48
8 MOM Huce 8 hopme NPaKmu4eckol n0020MmoeKu 1,8 64 48
CamocTosiTesibHasi padoTa 3,3 120 89
8 MOM Hucie 8 hopme NPaKmu4eckKol n0020MmoeKu 3.3 120 89
KoHTakTHas camocTrosiTenbHas paboTa 0.4 0,3

3.3
CaMOCTOSITETIbHOE U3YYEHUE PA3/ICJIOB TUCIUTIIINHBI 119,6 88,7
Buja xkoHTpOJIS: 3ader c oneHkoM

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«MeToabI HCCJIEIOBAHNH B TEXHOJIOTHH HEOPraHUYECKHUX BelleCTB)

1 enps AMCHMIUIMHBI — NPHOOpPETEHHE O0YYaIOLMMMCA 3HAHWM OCHOB METOAOB U MPUHIMIIOB
OpraHM3alH UCCIIEN0BAaHUN B XUMUYECKON TEXHOJIOTMH HEOPraHNYECKUX BELIECTB

2 B pe3yabTaTe u3ydyeHHus JUCUMILIMHBI 00y4AIOIIMACH 10JI7KEH:

Obnadamye CleAyONMMA KOMIIETEHIIMSAMU U UHIUKATOPAMH UX JTOCTHKECHUS.

VK-1.3, IIK-3.3, [1K-4.2, 11K-4,3.

3namey:

- OCHOBHBIC KOHCTPYKIIMOHHBIE MaTepHallbl, JIAOOPaTOpHOE O0OpYIOBaHUE Ul U3MEPEHUS U
KOHTPOJISL IaBJICHMSI, TEMIIEPATYPBI, CKOPOCTH T'a30BbIX TIOTOKOB;

- METOJIbI CO3JaHMsI HU3KHUX U BBICOKUX JaBICHHUN U TEMIIEPATYp;

- OCHOBHBIC IPHHILUIIBI MCCIECJOBAHMS PABHOBECHHM B I'ETEPOTEHHBIX CHCTEMax U KHUHETHKHU
TOMOXUMHYECKHUX U F€TEPOr€HHO-KaTATUTUYECKUX ITPOLIECCOBY;

- METOABl  (PU3UKO-XMMHUYECKOTO aHaiM3a, NpUMEHSeMble [UId aHalu3a pPe3ysbTaToB
IKCIIEPUMEHTA

Ymems:

- IIPUMEHATh TEOPETUYECKUE 3HAHUS 110 XMMHH U TEXHOJIOTMH HEOPTraHWYECKHUX BEIIECTB MPHU
BoinosiHeHnr HUP 1 BbIyCKHOM KBamu(pUKAIIMOHHON pabOThI;

- OCYIIECTBIATH BHIOOP KOHCTPYKIIMOHHBIX MaTepHaiOB U MOHTAX JIa0OPaTOpHOH yCTaHOBKH;

- IIPOBOAUTH SKCIIEPUMEHTHI T10 3aJaHHBIM METOINKAM;

- aHAJIM3UPOBATh PE3YJbTATHI SKCIIEPUMEHTA,

Braoemy:

- METOJIaMH TEOPETUYECKOI0 M IKCIIEPUMEHTAIIBHOTO UCCIICJOBAHNS PABHOBECUS U KMHETHKHU
IIPOU3BOJICTBA HEOPTaHNYECKUX BELIECTB U MaTEPHUAIIOB;

- criocobamu noucka, coopa 1 aHajim3a HHPOPMaLIUY;

- METOJJaMH TEOPETUYECKOTO M IKCIIEPUMEHTAIBLHOIO HCCIECJOBAHMUS TEXHOJOTMYECKHUX
IIPOLIECCOB NTPOU3BO/ICTBA HEOPIAHUUYECKUX BEILIECTB U MaTEpUAIIOB;
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- METOJIaMU MaTeMaTU4ecKoil 00pabOTKH pe3yIbTaToOB SKCIEPUMEHTA.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Paznen 1. DkcnepuMeHT B XUMH4Y€CKOM TEXHOJIOTMHA HEOPraHUYeCKHUX BellleCcTB.

1.1. DKciepUMeHTaIbHbIE UCCIEAOBAHUS B XMMUYECKON TeXHOJOrHMH. MaremaThueckas o0paboTka
pe3ynbTaToB 3KcnepuMeHTa. KoHCTpyKIIMOHHBIE MaTepUabl, IPUMEHsIEMbIE B TAOOPATOPHH.

1.2. TIpuGops! anst U3MEpPEHHUS U KOHTPOJISI CKOPOCTU Ta30BOTO MOTOKA, TEMIIEPATyphl U JTaBICHUSI.
[TpuHIMIIBI U3y4YEeHUS PAaBHOBECHS B FETEPOT€HHBIX CUCTEMAaX: CTaTUYECKUH, TMHaMuYeckuil. TUIbl cuctem,
napaMeTpsl U HHTepBal uxX u3MeHeHusi. OCHOBHBIE METOIbI (PU3UKO-XUMHUYECKOTO aHATN3a

Paznean 2. IlpuHiunsI uccjie10BaHusA (pa3oBoro paBHOBeCHS

2.1. Meroapl u3ydeHus (Ha30BBIX PABHOBECUM, BBITCKAIONINE W3 KOHIECMIUU JUHAMUYECKOTO
paBHOBecus. [lpumenenume mpaBuna ¢a3 [mbOca miIsg HAXOXKICHUS TPEASTbHON pPa3MEpPHOCTH B
UCCIIeIOBaHMSIX (ha30BBIX PABHOBECHUH.

2.2. N3ydyeHue paBHOBECHUSI B CUCTEME «KUIKOCTh - TBEpAoe Teiao». MccienoBanue paBHOBECHS B
CHUCTEME «Ta3 - KUIKOCTbHY.

2.3. UccnenoBaHre paBHOBECHUS B CUCTEME «Ta3 - TBEPA0E Te0». OCHOBHBIE TUIIBI CUCTEM, ITAPAMETPbI
U WHTEpBAI HMX H3MEHEHHUS. [IpuMeHEeHHE METOJOB WHCTPYMEHTAIBHBIX (PHU3UKO-XUMUYECKUX METOOB
aHanm3a, GU3NIECKUX METOJIOB in Situ.

Pa3nen 3. UcciienoBanne KMHETHKH TOMOXMMHUYECKHUX H KATATUTHYECKUX PeaKkIuii

3.1. UccnenoBaHne KUHETHMKH TOMOXMMHUYECKMX W KATAIMTHYECKUX pPEAaKUUHd B CUCTEMax ras3 -
KaTaJIu3aTop U JKUJIKOCTh - KaTaTH3aTop; OOIINEe MPUHITUIIBL, TUMUTHPYIONIHE CTaTuu. MHOTOKOMIIOHEHTHBIC
CHUCTEMBI, PUHIIMAIIBI "UCKITIOUEHHUS" KOMIIOHEHTOB TIPH ONPEACIICHUA KOHCTAHT U KO3(PPHUITUESHTOB.

3.2. Tepmuueckuil ananu3 TBepAbIX BemiecTB. Bo3moxkHocTn Merona nepusarorpaduu u TI'/JICK.

4 O0beM yueOHOIH TMCUMILIHHBI:

O0beM TMCUMTLTHHBI
Buna yueOHoii padoThI Axax. | Acip.
3E
4. 4.

O01masi Tpy10eMKOCTb JUCHHUIIIIHMHBI 6 216 162
KonTakTHas padoTa — ayIMTOPHbIE 3aAHATHS: 2,7 96 73
B TOM 4HcJie B (popMe NPaKTHYECKOH MOATOTOBKH 5,1 184 138
Jleknun 0,4 16 12
[Tpaktuueckue 3ansatus (I113) 0,4 16 12
JlabopaTtopusie padoTs (JIP) 1,8 64 48
8 MOM Hucie 8 hopme NPaKmu4eckKol n0020MmoeKu 1,8 64 48
CamocTosiTesibHasi padoTa 3.3 120 89
8 MOM Hucie 8 hopme NPaKmu4eckKol n0020MmoeKu 3.3 120 89
KoHTakTHas camocrosiTenbHas paboTa 0.4 0,3

3.3
CaMOCTOSITETbHOE U3YYEHUE PA3/ICJIOB TUCIUTIIINHBI 119,6 88,7
Buja xkoHTpOJIS: 3ader c oneHkoM

AHHOTanuA padoyeil MPOrpaMMbl JUCHHIJIMHBI
«OCHOBBI NPOEKTHPOBAHUS M 000PYI0BaAHNE XUMHUYECKUX MPOU3BOACTB

1 edb AHCHUIUIMHBI COCTOMT B NPHOOPETEHUH OOYYAIOIIMMHUCS YTIIyOJCHHBIX 3HAHUW H
MPAKTUYECKUX HABBIKOB 10 OCHOBaM MPOCKTHPOBAHUS TEXHOJOTHYECKOTO OOOpPYMOBAaHUS XUMHUYECKHX
MIPOU3BOJICTB M MCITOJIb30BAHUH WX B MPOPECCHOHATBHOMN JACSITCILHOCTH.

2 B pe3yabTaTe U3y4eHUs] TUCHUILINHBI 00yYAIOLIHIiCS T0JI3KEH::

Obnadams CIIENYIOIMAMA KOMIETCHIIMSIMA U HHIMKATOPAMH MX JOCTHKCHHUS

VK-1.1, IIK-5.1, TIK-6.1, T1IK-6.2, ITK-6.3

B pe3ynbrare u3ydeHus AUCHHUILTAHBI CTYICHT OakaaaBprara J0KEH:

Buame:

— OCHOBHBIC TCH/ICHIIMU PA3BUTHUS XUMHUYCCKOW TEXHOJIOTHH;
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— OCHOBHBIE CTa/INY TPOEKTUPOBAHMSI IPEATIPUATUI XUMUYECKONU TPOMBIIIJIEHHOCTH;

— MCXOJIHbIE TAaHHBIE IS TPOEKTUPOBAHUS MPOMBIIIIEHHOTO XUMHUYECKOTO TPOU3BO/ICTBA;

- MOCTIEIOBATEIbHOCTh  BBIMOJIHEHUSI POEKTHBIX PACYeTOB, OCOOCHHOCTH BBITIOJHEHUS
MaTepuaibHBIX U TEIJIOBBIX PACUETOB TUIIOBBIX MPOIECCOB HEOPTaHUUECKON XUMUU;

— TpeOOBaHuUs, IPEABSABISIEMbIE K TEXHOJIOTHIECKOMY 000PYI0BAHUIO;

— Kiaccu(UKalMio U OCOOCHHOCTH KOHCTPYKLUMU OOOpYyIOBaHUS [UIsl MPOBENEHUS XHUMHUKO-
TEXHOJIOTMYECKHUX IIPOLIECCOB;

Ymems:

— J1aBaTh TEXHUKO-IKOHOMUYECKOE€ 000CHOBAHUE MTPOEKTA;

— BBIOMpATh CTaHIAPTHHIC AJIEMEHTHI TEXHOJIOTMYECKHUX alllapaToB U IPOBOAUTH HHKCHEPHbIC
pacyeTsl 10 TaHHBIM UCTOYHHUKOB TEXHUUYECKOH JINTEPATYPhI;

— BBINOJIHSATHh MaT€pUAIIbHBIE, TEXHOJIOTHUECKUE, TETIJIOBBIE PACYETHI IIPU TPOEKTUPOBAHUU

— aHAJIM3UPOBATh PE3YJIbTAThl PACUETOB;

— aHaJM3UPOBATh B3aMMOCBS3b TEXHOJOTHUECKUX, KOHCTPYKTUBHBIX M MEXaHUYECKHX 0COOEHHOCTEH
anmnapara;

— COCTaBJIATH CHEIU(PHUKAINIO TEXHOIOTHIECKOTO 000py10BaHHUS;

— HCTIOJB30BaTh MaKEeThl MPUKJIAJAHBIX MporpamMMm miist opopmienus rpadpuueckor yactu KII u JI1
XUMHUKO-TEXHOJOTMYECKUX alllapaToB U TEXHOJOTUYECKUX CXEM;

Braoemy:

— HaBBIKAMM ITOMCKA, MOJIb30BAaHUS U aHAJIN3a TEXHUYECKOU JOKYMEHTAIUY;

— HaBBIKAMHM pa3pabOTKU MPUHIUMHAILHOM M TEXHOJIOTMYECKOH CXEeMbl INpPOU3BOACTBA U €€
KOMILJIEKTOBAHUSI HEOOXOJMMBIM 000py10BaHHEM;

— HaBbIKaMH pPa3paboTKu U Tpaduyeckoro M300pakeHUs annapaTypHO-TEXHOJIOTHYECKHX CXEM,
TUIIOBOTO OOOPYZOBaHUS M €r0 OTJCIBHBIX Y3JIOB C MOMOILIBIO MPOrPAaMMHBIX CPEACTB JUIS MOCTPOSHUS
TEXHOJOTMYECKHUX allapaToB U CXEM.

3 KpaTkoe coaep:kaHue IUCHUNIHHBI

Pasnen 1. BBenenue B npoektupoBanre. OCHOBBI MPOEKTHPOBAHUS XUMHUUYECKOTO 000Dy T0BaHHS.

1.1. Xumuueckue npeanpusaTHs, cTpykrypa. OCHOBHBIE 3Talbl M OpraHU3alis MPOEKTHUPOBAHMS
XUMHUYECKHUX IIPOU3BOICTB.

1.2. Kpurepuu BbIOOpa KOHCTPYKIMOHHBIX MaTepuayioB. Kiaccudukanus TeXHOJIOTHYECKOTO
000opyIoOBaHUA.

1.3. Knaccudpukanuss cusl M HanpsHDKeHUH, NPUYMHBI BO3HMKHOBEHHS W HX MOCIEICTBHSL.
Knaccudukanus nepopmaruii.

1.4. TexHHKO-3KOHOMHYECKOE OOOCHOBaHME MpoeKTa. McxonHbple NaHHBIE AT MPOSKTHUPOBAHUS
MPOMBIIIIEHHOTO0 XMMHUYECKOTO MPON3BOCTBA.

Pa3nen 2. PacueT OCHOBHBIX Y3JIOB U JIeTAICH XUMHKO-TEXHOJIOTHIECKOT0 000pyA0BaHUS.

2.1. MemOpanHas Teopus B MEXaHHYECKUX pacueTax H OCHOBHbIE jomnymieHus. OCHOBBI
MEXAHUYECKOI0 pacyeTa OTIAENbHBIX 3JIEMEHTOB TEXHOJOTHYECKUX alllapaToB C MCIOJIb30BAHUEM JAHHBIX
CIIPABOYHOM TEXHUYECKOM JTUTEPATYPHI.

2.2. Knaccudukamus 1 pacdeT TOHKOCTEHHBIX 000JI04€K Ha MPOYHOCTH, KECTKOCTh U YCTOWYMBOCTD
KOHCTPYKLHHU. DMIOPBI CUJI U U3TUOAIOIINX MOMEHTOB, BOSHUKAIOIIUX B 000JIOUKE arlapara.

2.3. OmnaHnpl, Ha3HA4YeHHE, KiIacCH(UKalMsi, pacuyeT W OCHOBHBIE MapaMeTphl s BBIOOpa
CTaH/IapPTHBIX 3JIEMEHTOB IO CIIPABOYHOM TEXHUUYECKOH JIUTEpaType.

2.4. Knaccuduxanus, KOHCTPYKIMS U MEXaHUYECKUN pacdeT TEIIOOOMEHHBIX allapaToB >KeCTKOM
KOHCTPYKLIMHU U C KOMITEHCAIMEH TeMIIepaTypHbIX HAPsHKEHU; KOJIOHHBIX aliapaToB, alnapaToB BEICOKOTO
JIaBJICHUS], PEAKIIMOHHOTO 000PYAOBaHHUSL.

KypcoBoii mpoekT

3.1. IlpuHuunuanpHas TEXHOJIOTMYECKas CXEMa M €€ KOMIUIEKTOBAaHME OCHOBHBIM H
BCIIOMOTaTeNIbHBIM 000PYIOBAHUEM.

3.2. banaHncoBble U MEXaHUYECKUE PACUeThl THIIOBOTO TEXHOJIOTHYECKOT0 000pyI0BaHHUS.

3.3. UepTeku TEXHOJOTMYECKOW CXEMbI U1 OCHOBHOT'O TE€XHOJIOTMYECKOTO ammapara ¢ MPpUMEHEHUEM
MakeTa MPUKIAIHBIX POTPaMM.

4 O0beM yueOHOI JUCUMIIJIMHBI
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Cemectp
Bcero
N 7 cemecTp 8 cemecTp
Bun yueGHoM paboTh A A A
3E Kal | ap Kajl. 3E Kajl.
q. 9. 9.
OO6mast TpyA0EMKOCTh TUCIUTIIHHBI 6 216 4 80 2 16
KonTakTHasi pabora — ayIMTOpHbIE 224 30 1,79 64 0,44 16
3aHATHS:
Jlexun 0,89 32 0,89 32 0,44 16
[Tpaktrueckue 3anstus (113) 1,33 48 0,89 32 0,44 16
JlaGopatopusie padotsl (JIP) - - - - - -
CamocTosiTesibHasi padoTa 2,76 100 | 1,22 44 1,56 56
KonTakTHas camocrosiTenbHas paboTa 0,8 - 0,4
CamocTosTETbHOE U3YUYECHUE PA3IeTIOB 2,76 99.2 1,22 44 1,56 55.6
JUCHUTUTUHBI
Buabl KOHTpOJISA:
JK3aMeH 1 36 1 36 - -
KonTaktHas paboTa — mpoMexyTOdHas
0,4 0,4 -
aTTecTanus 1 1 -
[ToaroToBKa K 3K3aMeHy. 35,6 35,6 -
Bua uToroBoro KOHTpoJIs: JK3aMeH Kypcosoii
NMPOEKT

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«O0opynoBaHue M OCHOBBI IPOEKTUPOBAHUS NPOU3BOACTB
OCHOBHOT'0 HEOPTAaHNYE€CKOr0 CHHTE3a»

1 Heab AMCUMIVIMHBI COCTOUT B MPHOOpPETEHHH OOYYAIONIMMUCS YIIIyOJNCHHBIX 3HAHUH U
MPAKTUYECKUX HABBIKOB IO OCHOBaM IPOEKTHPOBAHHS TEXHOJOTHYECKOI0 OO0OpYIOBAaHUS XUMHUYECKHX
IPOM3BOJICTB U UCIIOJIb30BAHUH HX B MPO(ECCHOHAIBHON A TEeTbHOCTH.

2 B pe3yabTaTe H3ydyeHHUs JUCUMILIMHBI 00y4AIOIIMACH 10JI7KEH:

Obnadamye cleayOMMA KOMIIETEHIIMAMU U UHIMKATOPAaMH UX JTOCTHKECHUS:

YK-1.1, TIK-5.1, [1IK-6.1, TIK-6.2, I[1K-6.3

B pesynbrare u3ydeHus AUCHUILUIMHBI CTYACHT OakaiaBpuaTa JOJKEH:

3namo:

- OCHOBHOE M BCIIOMOTaTeJIbHOE 000pyI0BaHKE JJIS1 TEXHOJIOTUH HEOPTaHUYECKHUX BEILECTB;

—IPUHLIUIIBI OPTaHU3aLUU U CTAIUH IPOCKTUPOBAHUS MPEANPUATUN XUMUUECKONU TPOMBIIIIIEHHOCTH;

— OCHOBBI BBIMOJHEHUS MAaTEpUAIBHBIX M TEIJIOBBIX pAacyeTOB IPOLIECCOB TEXHOJIOTUH
HEOPraHUYECKUX BEILECTB;

— Kiaccu(uKanuMio M OCOOEHHOCTH KOHCTPYKLUH OOOpyNOBaHMS JJsl HPOBEACHUS XHUMHKO-
TEXHOJOTMYECKHUX MPOIECCOB;

Ymemy:

— BBINOJIHSTH MaTepUaJIbHbIE, TEXHOJIOTUYECKUE, TETJIOBBIE PACYEThl IPU MTPOESKTUPOBAHUU

— aHAJM3UPOBATh B3aMMOCBS3b TEXHOJOTHUECKUX, KOHCTPYKTUBHBIX M MEXaHUYECKHX 0COOEHHOCTEH
anmnapara;

— COCTaBJIATH CHEIU(PHUKAINIO TEXHOJIOTHYECKOTO 000py10BaHHUS;

Braoemy:

— HaBbIKaMH O(OPMIICHHSI YePTEKEH ¢ MOMOILBIO TPOTPAMMHBIX CPEJ/ICTB.

- croco0amu ¥ MpueMaMy COCTaBJICHUS TPOU3BOICTBEHHBIX JIMHUM.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Paznen 1. BBenenue B npoekTupoBanue. OCHOBbI NPOEKTUPOBAHUS XMMUYECKUX MIPOU3BOJACTB.

XUMHUECKOE NpEANpHUsATHe, CTPyKTypa. OCHOBHBIE JTallbl U OpraHU3alUs MPOCKTHPOBAHUS
XUMHYECKHUX Mpou3BoACTB. [IpeanpoektHas nmpopadoTka. Texuuueckoe 000CHOBaHKME HAa MPOSKTUPOBAHHE U
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CTPOUTENBCTBO NPOMBIIIICHHOTO 00BeKTa. TeXHHKO-35KOHOMHUYEeCKOoe OOOCHOBaHHME KaK OCHOBHOM
MPEANPOEKTHBIN TOKYMEHT. 3aJlaHu€e HAa MPOCKTUPOBAHUE.

ITpoexTHbIi epuon. OnHocTaaulHOE (TEXHUKO-PAOOUYHA MPOEKT) U ABYXCTAAUNHHOE (TEXHUYECKOEe
IPOEKTHPOBaHUE U pabouue uepTexu) npoekrtupoBaHue. CocTaB TeXHHKO-pabodero npoekra. [lopsaok
paccMOTpEHHsI M COTJIAaCOBAaHUS MpOeKTa. DKcmepTu3a mpoekTa. [lopsaok pa3paboTKM TEXHOIOTHYECKOMH
YacTH MPOEKTA.

Ilopsamok cocTaBieHUs M BbIAAYM HCXOJHBIX JAHHBIX HAa MPOEKTUPOBAHUE HOBBIX, a TaKXe Ha
paclIMpeHue, PEKOHCTPYKIMIO U TEXHUYECKOE IIepEeBOOPYKEHUE NEHCTBYIOIIMX MPEINpUATHH U
IIPOM3BOJICTBEHHBIX OOBEKTOB.

Pasnea 2. PacueTr 0CHOBHOIO M BCIIOMOIaTeJILHOIO 000PYAOBAHMS

XapakTepUCTUKU KOHCTPYKIMOHHBIX MAaTepHalioB, KPUTEPUHM MX BBIOOpPa B COOTBETCTBUU C
Ha3HAUYE€HUEM TEXHOJOIMYECKOro OOOpYAOBaHHMS M YCIOBHSIMU €ro 3Kciuryatanuu. Kmaccuduxanms
MaTepHaIOB, XUMHUKO-TEXHOJOTUUECKHUX MIPOIIecCOB U o0opyaoBanus. Obme TpedoBaHus K 000PYI0BaHUIO,
IPEIyCMOTPEHHBIE  OCHOBHBIMM  HOPMAaTUBHBIMH  JOKyMeHTaMu. [IpaBuna  KOHCTpyupOBaHUs
TEXHOJIOTUYECKOT0 000PYA0BaHMSI U TEXHOJIOTHSI €r0 U3rOTOBJIECHHUS.

Knaccuukanusi, KOHCTPYKIMS M pacyeT TemIoOOMEHHBIX ammaparo, KOJOHHBIX allaparos,
anmnapaToB BBICOKOT'O IaBJIEHHUS, peaKIIMOHHOr0 000pyoBaHus. PacueT OCHOBHOro 000py10BaHHE: KOJOHHBI
CHHTE3a, KOHTAKTHBIC amIaparbl, ammapaTtbl BBICOKOTO JaBJeHHUsA, ajcopOepbl, abcopbepsl u p.
BcnomorarensHoe 000py10BaHue: GUIBTPOBAIbHBIE YCTAHOBKH, HACOCHI, CYIIMIIBHOE 000py10BaHHUE.

Pasnea 3. KypcoBoii npoekTt

BeiOop TexHONOrMYEeCKOH CXEeMbl M €€ KOMIUIEKTOBAHWE OCHOBHBIM M BCIIOMOTaTeIbHBIM
o0opynoBanueM. MarepHaiabHBIN U TEIIOBOM pacdeTbl 000py0BaHUs. UepTexkHu TEXHOIOTMYECKON CXEMBI
Y OCHOBHOT'O T€XHOJIOTMYECKOTO armnapaTa ¢ IpUMEHEHHUEM MTaKeTa MPUKIIaJIHBIX IPOrpaMM

4 O0beM yueOHOH TUCHUILINHBI

Cemectp
Bceero
N 7 cemecTp 8 cemecTp
Bun yaebHoli paboThI A A A
3E Kl | ap Kaj. 3E Kaj.
9. q. q.
OO6mast TpyA0EMKOCTh TUCIUTIIHHBI 6 216 4 80 2 16
KonTakTHasi pabora — ayiMTOpHbIE 224 30 1,79 64 0,44 16
3aHATHSA:
Jlexnun 0,89 32 0,89 32 0,44 16
[Tpaktuueckue 3ausrus (I113) 1,33 48 0,89 32 0,44 16
JlaGopatopusie padotsl (JIP) - - - - - -
CamocTosiTesibHasi padoTa 2,76 100 | 1,22 44 1,56 56
KonTakTHas camocrosiTenbHas paboTa 0,8 - 0,4
CamocTosITETbHOE U3YUYEHUE PA3/IeTIOB 2,76 99.2 1,22 44 1,56 55.6
JIACIIUILTUHBI
Buabl KOHTpOJISA:
JK3aMeH 1 36 1 36 - -
KonrtakTHass pabora — mpoOMeKyTOUYHas
0,4 0,4 -
aTTecTalus 1 1 -
[ToaroToBKa K 3K3aMeHY. 35,6 35,6 -
Buja utoroBoro KOHTpoOJIs: IK3aMeH Kypcosoii
NMPOEKT

AHHOTanuA padoyeil MPOrpaMMbl JUCHHUIJIMHBI
«ACOpOIHUsI B TEXHOJIOTMH HEOPTAaHMYECKUX BelleCTB»
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1 Hegb AUCHMIUVIMHBI COCTOMT B NPHUOOpETeHHH OOYyYarOMMMHUCS 3HAHUH M (OPMHPOBAHUU
KOMIIETEHIINH B 0071aCTH aACOPOLIMOHHBIX TEXHOJIOTHI 10 MPOGUITIO TEXHOJIOTHH HEOPTaHNYECKHUX BEIIECTB.

2 B pesyabTaTe H3y4eHUs1 AUCHUILUINHBI 00y4aIOLIHIICS TOJIKEH::

Obaaoams clefyOMUMUA KOMIETSHIIMSIMU U UHIAUKATOPAMH MX JOCTUKCHHUS:

I1K-4.1, I1K-4.2, [IK-5.1, I1K-5.3, TIK-6.1

B pe3ynbrare n3yueHus AUCUMILIUHBI CTYIEHT OakanaBpHuara JOKEH:

3nams:

- OCHOBHbIE TIOHATHS B TEOPUU a/ICOPOIIUU 1 CBOMCTBA a/ICOPOIIMOHHBIX CUCTEM;

- TUIIbI IPOMBIIIJIEHHBIX a/ICOPOEHTOB;

- 0COOEHHOCTH Macco- M TEIUIoNepeHoca MpH aacopOLuu U AecOpOIHH;

- KmaccuUKaIuio aacopOIMOHHBIX MTPOIIECCOB MO CIIOCO0aM pereHepaIuu aacopOeHTOB;

- OCHOBHBIC MPHUHLUIBI OpPraHU3AIMHN aJCOPOLMOHHBIX NPOIECCOB HAa MpHUMEpax MOIYYCHUs
HEOPraHUYECKUX MPOTYKTOB;

- OCHOBHbBIE TEXHOJIOIMYECKHE U anmapaTypHble 0COOEHHOCTH MPOLIECCOB.

Ymems:

— HaXxOJHUTh B3aUMOCBSI3b MEX/1y PUPOJION CUCTEMBI aCOPOTHB-aCOPOSHT U MPOIIECCaMH, KOTOPbIE
MOTYT B HEH MpoTekaTrb, NpPaBUIbLHO CQOPMYIMPOBATH 3aJadyy MpPHU TOCTAHOBKE aJCOPOIMOHHBIX
UCCIIEIOBaHU U pa3paboTaTh MyTh €€ pelIeHus;

— 110100paTh aIcCOPOCHTHI I KOHKPETHBIX TPOIIECCOB;

— COCTaBUTh M PAacCUMTATh MaTEPUANbHBIM M TEIUIOBOM OallaHCHI Mpolecca, UCXOd U3 3aJaHHBIX
YCJIOBUIA;

— COCTaBUTh NPUHIUIHAIBHYIO CXEMY M MPOBECTH TEXHOJOTHYECKUN pacdeT aacopOLMOHHOMN
YCTaHOBKH.

— IIPOBOAMTD 3KCIIEPUMEHTHI 110 33JaHHBIM METOIMKAM U aHAJIM3UPOBATh PE3YJIbTaThl SKCIIEPUMEHTOB.

Braoemy:

— METOJIaMH TIOJTyYeHHs U 00pa0OTKU SKCIIEPUMEHTAIBHBIX JaHHBIX 110 aJICOPOIIMOHHBIM CHCTEMAM;

— METOJaMU aHalu3a pe3yJbTaTOB  OMNpEAETCHUS TEePMOJUHAMHUYECKHX  XapaKTEPUCTHK
a7cOpOLIMOHHBIX CHCTEM;

— METOJaMH pacuera U OpraHu3aliy aJJCOPOIIMOHHBIX MPOIECCOB;

— CBEJICHUAMHU 00 OCOOCHHOCTSIX a/ICOPOLIMOHHBIX TEXHOJIOTUIA U 000PYA0BaHHMSL.

3 Kpartkoe cogep:xanue JUCUMILIHHBI

Pa3zgen 1. Ou3MKO-XUMHUECKUE M MH)KEHEPHBIE OCHOBBI aJCOPOIIMOHHBIX INPOLIECCOB IMOYyUCHHS
HEOPraHMYECKUX BEILECTB.

1.1. Begenne. OCHOBHBIC TIOHSTHS B TEOPUU aICOPOITHH.

1.2. KpaTkue cBeieHHS O MPOMBIIIJICHHBIX aJCOpPOEHTaX.

1.3. AncopO1roHHOE paBHOBECHE.

1.4. Kunetuka aacopOrum.

1.5. MaccooOmeH B a/icOpOLIMOHHBIX Mpolieccax. Pacnpenenenns KOHLIEHTPAIMU BEIIECTBa B CJIO€
agcopOeHTa B MOJEISIX (PPOHTAIBLHON H30TEPMHYECKON pPABHOBECHOW W HEPAaBHOBECHOW JTWHAMUKH
agcopbumu. Pacuet mpogonKUTENbHOCTH CTaAuu ajicopounu no ypasHenusm [lunosa u JK3T.

Pasnen 2. Texnonorust aacopOIMOHHBIX TPOIIECCOB.

2.1. Mertoapl peakTHBallUM U pereHepanuu ancopOeHToB. Kitaccudukanms aacopOIHMOHHBIX
MPOLIECCOB M0 crioco0aM pereHepanuu. [Iporneccsl ¢ 0OJHOKPAaTHBIM UCIIOIB30BAHUEM aJCOPOEHTA.

2.2. Ilponeccrl ¢ peakTuBanuen ajncopoOeHTa. IlpuMeHeHHe aKTMBMPOBAaHHBIX YTIJIe B Impolecce
BOJIONOATOTOBKU. THIBI a1cOPOEPOB U TEXHOJIOTUYECKUN PEKUM BOIOIIOITOTOBKH.

2.3. Huxnuyeckre Mporecchl (MPOLECChl ¢ pereHepanueil aacopOeHTa), IPUHIUIBI TOCTPOCHUS
UKJIOTpaMM, OpraHM3alMs MPOLECCOB, MOA00p aJcOpOEHTOB, MPUMEPHl HCMOIb30BaHUs. Jle3akTuBanus
a/IcCOpOCHTOB, €€ MPUYNHBI U BO3MOXHOCTH yCTPAHEHHUSL.

2.4. Tlporecchl OCYIIIKH Ta30B ¢ TEPMUYECKON pereHepanueit agcopoenta. [IpuanunuansHas cxema,
TEXHOJIOTHUS MpoLecca, aJCOPOCHTHI-OCYIINTENN, KOHCTPYKTHBHBIE OCOOCHHOCTH OCHOBHOT'O 00OPYAOBaHMUSL.

2.5. KopOoTKOIMKIIOBBIE TPOLIECCH ¢ Oe3HarpeBHOM pereHepamueil amcopOenta. Ocyiika ra3os.
AncopOIIOHHOE pa3iesieHHe BO3/yXa Ha IIE0JIUTaxX C MOJyuYeHHEM KUCIOopoia. ACOPOLIMOHHOE pa3/ielieHre
BO3JlyXa Ha YTJEPOAHBIX MOJEKYJSAPHBIX CUTaX C MoidydyeHHeMm a3zoTa. OCHOBHbBIE TEXHOJIOTUYECKUE U
anmaparypHble 0COOEHHOCTH IPOLIECCOB.
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4 O0bem yueOHOH THCHUILINHBI

Bunast yueOHOI paboThI O0bem 1M CUMIIIMHBI
3E Axan. AcTp.
9 9
O0masi Tpy10eMKOCTb JUCUMILIHHbBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,3 48 36
Jleknuun 0,9 32 24
[Tpaktuueckue 3ansatus (I113) 0,4 16 12
CamocrositesbHas padora (CP): 1,7 60 45
KoHTakTHasi camocTosATebHas paboTa 0,4 0,3
1,7
CaMocTOATEIbHOE N3YUEHHE PA3eSIOB JUCLUIIINHBI 59,6 44,7
Bua uToroBoro KOHTpoOJIA: .
3ader ¢ oneHkoM

AHHOTanuA padoyeil MPOrpaMMbl JUCHHIJIMHBI
«BBeeHre B XUMHYECKYI0 TEXHOJIOTHIO PEAKTHBOB H 0C000 YHCTHIX BENIECTB)

1 Ileab AUCHUIUIMHBI COCTOUT B NPHUOOPETEHUU OOYYAIOIIMMHUCA YIIIyOJNEHHBIX 3HAHUNA H
MPAKTUYECKUX HABBHIKOB B O0JIACTH TEXHOJOTHUHU YHCTHIX BEIIECTB M PEAKTHBOB M HCIOJIB30BAHUU HUX B
npohecCuOHaNBbHOM e TENbHOCTH.

2 B pe3yabTaTe U3y4eHUs] TUCHUILIHHBI 00yYAIOLIHIiCS T0JI/KEeH::

Obaaoams cliefyOMUMUA KOMIETSHIIMSIMU U UHAUKATOPAMH UX JOCTUKECHUSA:

[1K-4.1, T1IK-4.2, T1IK-5.1, T1K-5.3, TIK-6.1

B pe3ynbrare nzyueHus AUCUMILIUHBI CTYIEHT OakagaBpHuara JOKEH:

3namu:

- TpeOOBaHUS K YHCTHIM BEIIECTBAM U peaKTUBaM, UX KJIacCU(UKAIIHIO;

- TEOPETUYECKHUE U MTPAKTUICCKHE OCHOBBI UX MOJyYEHHUS U IPUMEHEHUS;

- 0COOEHHOCTHU UX MPOU3BOJICTBA U KOHTPOJIS;

- SKOHOMHYECKHE U IKOJIOTUYECKUE TPOOIEMBI TPOU3BOJICTBA U ITyTH UX YMEHBIIICHUSI.

Ymemu:

- HCIIOJIb30BaTh METOMABI WCCIEAOBAHUS W OMPEICIICHUS IMapaMeTpoB M IOKa3aTellel MpPOIECCOB
MOJTyYEHHUs] YUCTHIX BEUIECTB U PEAKTHUBOB;

- aHaJIM3UPOBATh B3aWMOCBS3b TEXHOJIOTHMUYECKHX MapaMeTpoB C 3((HEKTHBHOCTHIO Mpoliecca H
KayeCTBOM MPOIYKIUH;

- BBIOMPATh KOHCTPYKIIMOHHBIE MATEPUAIIBI JIJIS TPOIIECCOB MOMyUEHUSI PEaKTHBOB U 0CO00 YHCTHIX
BEIIIECTB;

- IPOBOJIUTH SKCTIEPUMEHTHI 110 33IaHHBIM METOIUKAM U aHAITU3UPOBATH PE3YIbTAThl SKCIIEPUMEHTOB;

- IPUMEHSTH 3HAaHUS, TOJyUYEHHBIEC B pe3yIbTaTe U3YUYeHHs IUCUUIUIMHBI, P BEIOOPE COBPEMEHHBIX
U VHHOBAIIMOHHBIX TEXHOJOTHH, TpU HAIMCAHWUU HAYYHBIX CTaTeil, OTYETOB U BBITYCKHOM
KBATH(UKAIIMOHHON PabOTHI.

Braoems:

- OCHOBHBIMU HaBBIKAMU PabOThI C peaKTUBAMU U 0CO00 YHCTHIMH BEIIECTBAMH, B T.Y. C KaTaJlOraMH
UX OTEUYECTBEHHBIX U 3aPYOCIKHBIX MTPOU3BOIUTEINCH;

- YMEHHEM KOPPEKTHO CTAaBUTh U PEIIATh 33Ja4YH MO MOTYyUYEHUIO U MPUMEHEHHUIO YHCTHIX BEIIECTB U
pEaKTUBOB;

- METOJIaMH TEOPETUYECKOTO U IKCIIEPUMEHTATIHLHOTO UCCIICIOBAHMS TEXHOJIOTHYECKHIX MPOIIECCOB X
MOJTy4EHUS;

- HaBBIKaMU MTOCTPOCHUS U TEXHUKO-DKOHOMUYECKOW ONMTHUMH3AINHN TEXHOJIOTHIECKON CXEMBI;

- METO/IaMH OTIpeZieNIeHUs] KauyecTBa YUCTHIX BEIIECTB U PEaKTHBOB.

3 KpaTkoe coaep:kaHue IUCHUNIHHBI

Pa3znen 1. XuMuueckrue METOJIbl OYMCTKH HEOPTaHUYECKUX BEIIIECTB.

1.1. Beenenue. OCHOBHBIE IOHATHS U HOMEHKJIATypa YHUCTBIX BEIIECTB.
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1.2. UcTOYHMKY 3arpsiI3HEHUI B TEXHOJIOTUHU MOJIYYEHUH YUCTHIX BEIIECTB.
1.3. KoHCTpYKITMOHHBIE MaTepUaIbl, UCIIOIH3YEMbIC B TEXHOJIOTUH HEOPTaHUYECKUX PEAKTHBOB.
1.4. Meroabl OYUCTKH Yepe3 Ta3oByio (azy.

1.5. MeTo1bl OYMCTKH Yepe3 KUIKYIO (a3y.

Pazpnen 2. ®u3uko-xMMUYECKHUE METO/Ibl OUUCTKU HEOPTaHUYECKUX BEIIECTB.
2.1. Ilpouecchl KpUCTATTU3AIMOHHON OYMCTKH.

2.2. Meroa ancopOIMOHHON OYHCTKH.

2.3. DKCTpaKIMOHHBIE METO/IbI OYUCTKH.

2.4. JInCTUIISIIMOHHBIE METOAbI OUUCTKH.

2.5. oHOOOMEHHBIN METO]] TOTYUYEHHS YUCTHIX BEIIECTB.

2.6. MeMOpaHHBIC METOABI OYMCTKHU W PA3JICICHUS JKUIKUX U TA30BBIX CPE

4 O0beM yueOHO# JUCHUIIJIMHBI

Buapr yaeGHO# paboThI O0BeM TUCHUILIHHBI
3B Axap. Acrtp.
q q

O0mas Tpya0eMKOCTb U CHUNIHHBI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,3 48 36
Jlexknuu 0,9 32 24
[Tpaktrueckue 3ausatus (113) 0,4 16 12
CamocrositesqbHasi pabora (CP): 1,7 60 45
KoHTakTHas camocrosiTenbHas paboTa 0,4 0,3

1,7
CaMOCTOSITETTbHOE U3YUEHUE PA3/ICJIOB TUCIUTIIINHBI 59,6 447
Bua uTOoroBoro KOHTpoOJIA: .

3a4deT ¢ OLEHKOM

AHHOTaNUsA padoyeil MPOrpaMMbl TUCUHUIIIMHBI
«HayuHble uccieJ0BaHUS B XUMHYECKOI TEXHOJIOTHI)

1 Heab AMCHMIUVIMHBI — MpHOOpeTeHHe O0yYaIOMMMUCS YTIIyOJCHHBIX 3HAHUM M KOMIIETCHLUH,
NOJYyYeHHE M 3aKpeIieHue Mpo(ecCHOHAIbHBIX YMEHHIl M HaBBIKOB B OOJIACTH NPOBEIEHUS Hay4dHO-
UCCIIEIOBATEIbCKUX PAabOT C MCIOJNB30BAHUEM COBPEMEHHBIX TEXHOJOTHI IyTeM CaMOCTOATEIBHOTO
TBOPYECKOT'O BBIIIOJIHEHHUS 3a71a4, TOCTABIEHHBIX IPOrPaMMON HayUHBIX UCCIIEIOBaHUM.

2 B pe3yabTaTe H3yYeHUs! AUCHUILINHBI 00YYAIOLIUIICS 10JI/KEeH:

Obnadamye cneayoUMMU KOMIIETEHIIMAMU U UHIUKATOPaMH UX JTOCTUKEHU:

I1K-2.3, IIK-3.3, [1K-4.1, I1K-4.2, T[IK-4.3,

Snamo:

— TOpPSAOK IUNIAHUPOBAHMS, IIPOBEJICHHS U 00ECTIEYeHHs SIKCIIEPUMEHTOB;

— METOJbI MaTEMAaTUYECKOI0 aHATIN3a U MOJICIMPOBAHUS SKCIIEPUMEHTAIIBHOIO UCCIIEIOBAHNUS;

— HAy4YHO-TEXHMYECKYI0 HMH(OpMAIMIO, OTCYECTBEHHBIM M 3apyOeXHbIM ONBIT O TEMaTHKe
UCCIIEIOBAHMSI;

Ymemo:

— UCHOJNb30BaTh COBPEMEHHbIE HH(MOPMALMOHHBIE TEXHOJOTMM, B TOM YHCJIE CETEBbIE
KOMITBIOTEPHBIE TEXHOJOTMM M 0a3bl NAHHBIX IMPH IUIAHUPOBAHWU W TPOBEACHUHM DIECKTPOXUMHUECKUX
9KCHEPUMEHTOB;

— IPOBOIUTH 00pabOTKYy pPe3y/lbTaTOB SKCIEPUMEHTOB M OLCHMBATh IOIPEIIHOCTH, BBIABUIaTh
TUIIOTE3bl M YCTAHABIMBATH TPAHULIBI X TPUMEHEHHUS;

— OCYILECTBIISITh MOUCK, 00pabOTKY M aHAIM3 HAYYHO-TEXHUYECKOH MH(POpPMALUU MO MPOPUITIO
Hay4HBIX MCCIIEJOBAHUN, B TOM YHCIIE ¢ IpUMeHeHneM Internet-TexHOoIoruii.

Bnaoemy:

— WJCOJIOTHEH METOJOB HCCIENOBaHMSA M aHalM3a, CHUCTEMOW BBIOOpa METOAOB MCCIIEIOBAHUS,
OLICHKOM BO3MOXHOCTEM Ka)XJ10ro METO/a.

3 Kpartkoe coaep:xanue JUCUUILIIMHBI
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Pa3pgen 1. UccienoBanus B 00J1aCTH XUMHY€ECKOI TEXHOJIOTHH

Pa3paboTka coOCTaBOB pacTBOPOB W TEXHOJOTHYECKHX IMapaMETPOB IMPOIECCOB XUMHUUYECKOU
TEXHOJIOTHH

Paznen 2. HUcciaenoBanusi B 00J1aCTH OYMCTKH CTOYHBIX BOJ M ra3oBbIX BbIOpocoB CocrtaB
CTOYHBIX BOJI M Ta30BBIX BBIOPOCOB, (HM3MKO-XUMHYECKHI aHaIN3, COBPEMEHHBIC TEXHOJIOTUN OYMCTKH
BbIOpOoCcoB. Metoasl XIIK, aToMHO-a0CcOpOIIMOHHOM CIIEKTPOMETPUH, MACC-CIEKTPOMETPHH C WHTYKIIHMOHHO-
CBS3aHHOW TIIa3MOHM, CIEKTPOPOTOMETPUU ISl KAUYECTBEHHOTO W KOJMYECTBEHHOTO KOHTPOJS TIpH
pereHepanyy U yTUIU3ali TEXHOTCHHBIX OTXO/IOB.

Paznen 3. UccienoBanusi B 00J1aCTH TEXHOJIOTUN QYHKIIMOHAJILHBIX MATEPHAJIOB

CuHTe3 KaTanu3aTopoB U aJICOPOCHTOB U MX aHAIIU3.

4 O0beM yueOHOI JUCHUIIJIMHBI

O0beM TMCUMTLTHHBI
Buna yueOHoii padoThI Axax. | Acip.
3E
4. 4.

O01masi Tpy10eMKOCTh JUCUMIIIIHMHBI 6 216 162
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 2,67 96 72
B TOM 4HcJie B (popMe NPaKTHYECKOH MOATOTOBKH 6 216 162
JlaGopaTtopusie padoTs (JIP) 2,67 96 72
8 MOM Hucie 8 hopme NPaKmu4eckKol n0020MmogKu 2,67 96 72
CamocTosiTesibHasi padoTa 3,33 120 90
8 MOM Hucie 8 hopme NPaKmu4eckol n0020MmoeKu 3,33 120 90
KoHTakTHasi camocTosTebHas paboTa 1 0,4 0,3
CaMocTOATEIbHOE N3YUEHHE PA3eSIOB JUCLUIIINHBI 119,6 | 89,7
Bua uTOroBoro KOHTpoOJIf: 3adeT ¢ OEeHKOH

AHHOTanuA padoyeil MPOrpaMMbl JUCHHIJIMHBI
«IIpaKTMKYM 0 XUMHUYECKOI TEXHOJIOTHH

1 Heap aucuunIMHbl — MpuoOpeTeHrne OO0YYaIOIMIMMHUCS YTIyOJICHHBIX 3HAHWA M KOMIICTCHIIHH,
NOJYyYeHHE U 3aKpervieHue Mpo(pecCHOHATBHBIX YMEHHH M HaBBIKOB B OOJIACTH NPOBEIEHUS HAy4YHO-
UCCJIEIOBATENILCKUX PA0OT C HCIOJNB30BAHHEM COBPEMEHHBIX TEXHOJOTUH MyTeM CaMOCTOSATEIbHOIO
TBOPYCCKOT'O BBITTIOJHCHUSA 3a/1a4, ITIOCTABJICHHBIX HpOI‘p&MMOfI HAay4YHBbIX HCCHGHOBaHHﬁ.

2 B pe3yabTaTe H3ydyeHHUs JUCUMILIMHBI 00y4AIOIIMIACH 10JI7KEH:

Obaaoams CleNyIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:

[1K-2.3, T1K-3.3, [1K-4.1, T1K-4.2, [IK-4.3,

3namy:

— TOpAAOK INTAHUPOBAHUSA, IPOBCACHUSA U O6€CH€‘I€HI/IH SKCIICPUMCHTOB;

— MCTOABI MATEMATHUYCCKOI'0 aHaJIn3a U MOJACIIMPOBAHUSA SKCIICPUMCHTAJIBHOI'O UCCIICAOBAHMA;

— HAYYHO-TEXHMYECKYI0 HMH(OpMAIMIO, OTCUYECTBEHHBIM M 3apyOeKHbIM ONBIT MO TEMaTHKe
UCCJIEJIOBAHMUS,

Ymemy:

— HCIIOJIB30BAaThL COBPCMCHHLIC I/IHq)OpMaL[I/IOHHBIG TEXHOJIOTMH, B TOM 4YHUCIC CCTCBBLIC
KOMIIBIOTEPHBIE TEXHOJOTMH W 0a3bl JAAHHBIX MpU IJIAHUPOBAHUM U IMPOBEICHUHU AJIEKTPOXUMHUYECKUX
HKCIIEPUMEHTOB;

— TpPOBOIUTH 00pabOTKYy pe3ylbTaTOB SKCIEPUMEHTOB M OIICHHUBATH IOTPEIIHOCTH, BBIABHIaTh
TUIOTE3bl U YCTAHABJIUBATh IPAHULIBI UX TPUMEHEHUS;

—  OCYHICCTBIJIATH TOUCK, 00pabOTKY M aHAIM3 HAyYHO-TEXHUYECKON WHMOpMaIuu 1mo npoduiro
Hay4YHBIX MCCJIEIOBaHU, B TOM YHCJIE€ C MpUMEHEHHEM Internet-TeXHOIOTui.

Braoemw:

— HJIEOJIOTHEH METOJOB HCCIIECJOBAHMS W aHal3a, CUCTEMOM BBIOOpa METOJOB HCCIeI0BaHUS,
OIIEHKOH BO3MOYKHOCTEHN KaKI0ro METOA.
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3 KpaTkoe coaep:kaHue ITUCHUNIHHBI

Pasnen 1. UccaenoBanus B 00J1aCTH XUMHUYECKON TEXHOJIOTUHU

Pa3paboTka cOCTaBOB pacTBOPOB M TEXHOJOTMUECKUX MApaMeTPOB TIPOIECCOB XUMHUYECKOM
TEXHOJIOTMH. AHAIN3 MUHEPAIBHOTO ChIPbs, TPOBEJCHHE MepepabOTKH MUHEPAILHOTO Chipbs MccnenoBanue
ANIEKTPOQIIOTAIIMOHHOTO TIpoliecca TBepAoH a3kl U3 BOJHBIX PACTBOPOB. AHAIN3 COBPEMEHHBIX TEXHOJIOTHIA
OUYMCTKH CTOYHBIX BOJ NMPOMU3BOJICTBA MEYATHBIX MJaT. McciaenoBanue BAUSHUS 3apsijia U pa3Mepa YacTHIl Ha
nporecchl (GIoTauu U GUIBTPALIH.

Paznen 2. UccienoBanusi B 00J1aCTH OYUCTKH CTOYHBIX BOJ M T'A30BbIX BLIOPOCOB

CocTaB CTOYHBIX BOJ U Fa30BBIX BRIOPOCOB, (PU3NKO-XUMUYECKUI aHAIN3, COBPEMEHHBIE TEXHOIOT Ui
ouncTku BbIOpocoB. Metoasl XIIK, aToMHO-aOCOpOIIMOHHON CIEKTPOMETPUHU, MACC-CIIEKTPOMETPHH C
MHAYKIIMOHHO-CBS3aHHOM TUIa3MOH, CIEKTPO(GOTOMETPUH AJIsi KAYECTBEHHOT'O U KOJIMYECTBEHHOT'O KOHTPOJIS
MIpU pereHepaluy 1 YTUIU3ali TEXHOT€HHBIX OTXO0/I0B.

Paznen 3. UccienoBanusi B 00J1aCTH TEXHOJIOTUN QYHKIIMOHAJIBLHBIX MATEPHAJIOB

CuHTe3 KaTaau3aTopoB U aCOPOCHTOB U MX aHAN3. MoauduirpoBaHue MPUPOIHBIX MaTEPHUATIOB.

4 O0beM yueOHO# JUCUHUIIJIMHBI

O0beM TMCUMTLTHHBI
Buna yueOHoii padoThI Axax. | Acip.
3E
4. 4.

O01masi Tpy10eMKOCTh JUCUMIIIIHMHBI 6 216 162
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 2,67 96 72
B TOM 4HcJie B (popMe NPaKTHYECKOH MOATOTOBKH 6 216 162
JlabopaTtopusie padoTs (JIP) 2,67 96 72
8 MOM Hucie 8 hopme NPaKmu4eckKol n0020MmoeKu 2,67 96 72
CamocTosiTesibHasi padoTa 3,33 120 90
8 MOM Hucie 8 hopme NPaKmu4eckKol n0020MmoeKu 3,33 120 90
KoHTakTHasi camocTosATebHas paboTa 1 0,4 0,3
CaMocTOATEIbHOE U3YUEHHE PA3ESIOB JUCLUIIINHBI 119,6 | 89,7
Bua uToroBoro KOHTpoJIA: 3a4deT ¢ OLEHKOM

5.4 IlpakTuka

AHHOTanuA padoueil NporpaMMsI
«Y4eOHOH MPAKTHKH: 03HAKOMUTEJIbHOH MPAKTUKH

1 leab NpaKTHUKM — MOJTYYEHHE CTYJEHTaMH OOIIMX MPEACTaBICHUN 00 OCHOBHBIX THUIIaX XUMHKO-
TEXHOJIOTUYECKUX IPOIIECCOB, 3HAKOMCTBO C pPa0OTOM OCHOBHBIX NPHOOPOB W 000pyHOBaHMSA IS
TEXHOJOTMYECKHUX UCCIIEeI0BAaHUH, a TaKKe MOJSyuYeHUE MEPBUUYHbBIX MPOPECCHOHATbHBIX YMEHUI 1 HABBIKOB
CaMOCTOSITEILHOTO TBOPYECKOTO BHITIOTHEHUS 33724 IPAKTHKH.

2 B pe3yJbTaTe NpoXoKIAeHUs MPAKTHKHA 00y4al0IIUiiCs 0JIKeH:

Obaadoams caenyoUMMI KOMIETEHIMSIMI U uHAuKatopamu ux goctkenus: OINK-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-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-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-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.4, OIIK-4.5,
OIIK-4.6, OIIK-4.7, OIIK-4.8, OIIK-4.9, OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK-5.4, OIIK-5.5, OIIK-5.6,
OIIK-1.10, OIIK-1.11, OIIK-2.10, OIIK-2.11, 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-4.10, OIIK-4.11, OIIK-4.12, OIIK-4.13, OIIK-4.14,
OIIK-4.15, OIIK-4.16; OIIK-6.1; OIIK-6.2; OIIK-6.3.

3namo:

- TIOPSIIOK OpraHW3allvy, TUIAHUPOBAHMS, TIPOBEIACHHS U 00ECIICUeHUs] Hay9YHO-HCCIIEI0BATEIbCKUX
paboT C HCMONb30BAaHHUEM COBPEMEHHBIX TEXHOJOTHH, NMpeACTaBlIeHUI 00 OpraHu3alud XUMHYECKOTO
IIPOU3BO/ICTBA;

- OCHOBHOE 000py/I0BaHUE, IPUMEHIEMOE B HAyUHBIX MCCIEIOBAHUSAX U XUMUYECKONW TEXHOJIOTUU U
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MIPUHLIUI €70 JECUCTBUS,

Ymems:

- OCYHIECTBJIATH IMOMCK, 00pabOTKy M aHajdM3 HAayYHO-TEXHHYECKOH HH(POpPMALUU MO HPOPHIIIO
MPONJEHHON MTPAKTUKH, B TOM YHUCJIE C MPUMEHEHUEM Internet-TexHoIoruii;

- HCIIONIb30BaTh COBPEMEHHBbIE NPUOOPHI M METOAMKH IO MpOoQHII0 mporpaMMbl OakaiaBpuara,
OpPraHU30BBIBATh MPOBEJCHUE IKCIIEPUMEHTOB U UCTIBITAHUMN, TIPOBOAUTH UX 00pAaOOTKY U aHATIM3UPOBATh UX
pe3yabTaThl.

Braoemy:

- CHOCOOHOCTBIO M TOTOBHOCTBIO K HCCIIEIOBATEIbCKOW AEATENBHOCTU MO MPOMUII0 H3ydaeMon
porpaMMbl OaKanaBpHara;

- IMEpBOHAYAJIbHBIMU HABBIKAMH Pa0OThl C HAyYHO-TEXHUYECKOW, CIPAaBOYHOW JUTEpaTypoill u
3JIEKTPOHHBIM PECYpPCaMu IO TEOPETUUYECKUM M TEXHOJIOTUYECKUM aclleKTaM XUMHUECKOW TEXHOJIOTHH;

- KOMIUIEKCOM TM€pBOHAYaJbHBIX 3HAHUM M MPEACTABICHMA 00 OpraHu3aluy XUMHUYECKOIO
IPOM3BOJICTBA;

- HaBBIKAMHU U3JI0KEHUS MOJTYYEHHBIX 3HAHUN B BHJIE OTYETA O MPOXOXKAECHUH MPAKTUKH, ONUCAHUSA
UCXOJIHBIX MaTEpUAJIOB, TEXHOJIOTUYECKON CXEMbI IIPOU3BOJICTBA, KOHTPOJISI KAYECTBA TOTOBOM MPOIYKIINH.

3 Kpartkoe coaepxanue NPpaKTHKHU

Paznen 1. 3HakoMcTBO ¢ opraHm3anueil M OCyHIEeCTBJICHHEM HAy4YHO-MCCJIEI0BATEIbCKOM
AeATeTbHOCTH

[IpaBuna TexHUKH 0€30MACHOCTH B XUMHUYECKOW s1aboparopuu. [IpuHIMNBI OpraHu3anud Hay4HO-
uccienoBarenbckoi. CoBpeMeHHbIe MPUOOPHI, MPUHIUI UX pabOThl U METOABI aHAIN3a, UCIOJIb3yEMbIE B
HAYYHOH JIeTeNbHOCTH 10 MPO(UITIO MporpaMMbl OakagaBpuara.

Pa3znen 2. 3HaKOMCTBO € IPOU3BOJACTBEHHOM 1€ATEJIbHOCTHI0 B XUMHY€CKOM TEXHOJIOTHH

Homenknarypa npoayKToB XUMHUECKOTO MPOU3B0ACcTBA. OCHOBHBIE MPOU3BOICTBEHHBIE MIPOIIECCHI B
COOTBETCTBUHM C TEXHOJOIMUECKOW cxemol mnpeanpusatus. OCHOBHbIE IapaMeTpbl IMPOU3BOACTBEHHBIX
npoleccoB U pabOThl  TEXHOJOTHMYECKOTo O00OpyAOBaHUS. MeTonbl KOHTPOJISI M YNPaBICHHS
TEXHOJIOTUYECKUMHU TporeccamMu. KoHTposb kauecTBa rOTOBOM MPOAYKLIUH.

Pasnea 3. CucremaTuzanusi MaTepuaJia, oAroroBKa oT4eTa

Co6op, oOpaboTtka u cucremarm3anus uHbopmaruoHHoro wMarepuana. OdopmieHne oTyerTa.
TpeboBanus1, MpeabsIBIsIEMbIC K HATUCAHUIO U TIPEACTABICHUIO OTYETA.

KonkperHoe coxepkaHue Yy4eOHOW MpPaKTHKH OINpPEeNseTCs] WHAWBUAYAIbHBIM 3a/laHUEM
00yyYaroIerocsi ¢ y4eToM MHTEPECOB U BO3MOKHOCTEH KadeApbl WM OpraHu3aluy, TIe OHA MPOBOJIUTCS.
NunuBuayansHOE 3a0aHue pa3padaThIBAeTCs MO MPO(IIII0 H3ydaeMon porpaMMbl OakaraBpHara.

4 O0beM NPAKTHKH

O0beM NpakTHKH
Buna yueOHoii padoThI Axax. | Acip.
3E
4. 4.
O01masi Tpy10eMKOCTh PAKTHKH 3 108 81
B TOM 4HcJie B popMe NPaKTHYeCKOil MOATOTOBKH 3 108 81
CamocTosiTesibHasi padoTa 3 108 81
8 MOM Hucie 8 hopme NPaKmu4eckKol n0020MmoeKu 3 108 81
KoHTakTHas camocrosiTenbHas paboTa 0.4 0,3
CaMOCTOSITEIbHOE U3YUEHUE PA3/ICJIOB MPAKTUKHU 3 107,6 80,7
B TOM 4ucCJIe B pOpMe NPAKTUYECKON TOATOTOBKU 107,6 | 80,7
Bua uTOroBoro KOHTpoOJIA: 3a4deT ¢ OLEHKOM

AHHOTAIUsA padoyeil MporpaMmmbl
«IIpon3BOACTBEHHON NPAKTHKH:
TEXHOJIOTHYeCKOM (IMPOEKTHO-TEXHOJIOTNYeCKO) MPAKTHKH»

1 Ileap npakTUKM — TOMydyeHUE NPOPECCHOHATBHBIX YMEHMM M ONbITa MpodecCHOHATBHOMN
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JESITEIbHOCTH ITyTEM CaMOCTOSTEIBHOTO TBOPYECKOIO BBINMOJIHEHHUS 3a/1ad, IMOCTaBJIEHHBIX MPOTrPaMMOM
IIPAKTUKH, MPAKTHYECKOE O3HAKOMIICHHE CO CTPYKTYpOM MNPEANPUATHSA, C OCHOBHBIM TEXHOJIOIMYECKHM
000pyIOBaHHEM U U3yUEHHE MPOIIECCOB MPOU3BOACTBA OCHOBHBIX BHIOB HEOPIaHUYECKUX BEIIECTB, a TAKXKE
XMMHUYECKON IPOAYKIIHH.

2 B pe3yabTaTe NPOXO0KACHUSA NPAKTHKH 00yYAIOIINICSH TOJIKEeH:

Obnadamye cneayoMMU KOMIIETEHIIMAMU U UHIUKATOPaMH UX JTOCTUKEHUS:

VYK-3.1, ¥K-3.2, VK-3.3, VK-3.4, VK-3.6, IIK-1.1, IIK-1.2, IIK-1.3, TIK-3.1, IIK-3.2, IIK-3.3,
I1K-6.1, IIK-6.2, ITIK-6.3

3namo:

- TEXHOJOTMYECKHE MPOLECCHl U OCHOBHOE TEXHOJIOTMYECKOE O0OpYIOBaHUE, HCIIOJIb3yeMOe MpU
IIOJIyY€HUN HEOPTAaHUYECKUX BEILIECTB U MATEPHAIIOB;

- OCHOBHBIC NPUHIMIBI, METOABl U (OPMBI KOHTPOJIS TEXHOJOTHYECKOTO Ipoliecca M KayecTBa
IPOAYKLIWH;

- OCHOBHBIE HOpPMAaTHBHBIC JIOKYMEHTHI IO CTaHAAPTH3AIMU W OOOpPYIOBAHUS U CEPTUPUKALIH
IPOAYKIIWH;

- TIpaBUJIa TEXHUKHU OE30MAaCHOCTH U MPOHM3BOJCTBEHHOM CAaHUTAPHM; OPraHU3ALMOHHYIO CTPYKTYPY
IPEIITPUATHSL.

Ymemn:

- UCIOJb30BaTh TEXHUYECKUE CPENCTBA ISl U3MEPEHUS OCHOBHBIX IMAPaMETPOB TEXHOJIOTHYECKOIO
npolecca HEOPraHM4YECKUX BEUIECTB U MAaTEPUATIOB;

- QHATU3UPOBaThb TEXHUYECKYK JOKYMEHTALMIO, pealn30BbIBaTh Ha MpakTUKE TpeOOBaHUsA
HOPMAaTUBHOM TOKYMEHTAIMU.

Braoemn:

- METOJaMH 110100pa TEXHOJIOIMYECKOro 000pyI0BaHUS, METOIaAMHU YTIPABJICHUS TEXHOJIOTMUECKUMHU
IIpoLeccamMy IPOU3BOJCTBA;

- METOJIaMU OCYIIECTBIIEHUSI TEXHOJIOITMUYECKOTO MPOLIECC B COOTBETCTBUU C PETTIAMEHTOM.

3 Kpartkoe coaepxanue NPpaKTHKHU

Pazgen 1. O3Hakom/ieHHMe €O CTPYKTYpOH NpeInpHATHs H TEXHOJI0TrHWell NPOM3BOACTBA
HEOPraHUYeCKHUX BelleCTB U MaTepPHAJIOB

OOm1as xapakrepuctuka npeanpusatis. Homenkiatypa u 00beMbl BBITYCKaeMON POAYKLIMU. MeTo bl
npousBoAcTBa. [IpuHIMNManpHAs TEXHOJOTMYecKas cxema Ipous3BoAcTBa npoxykuuu. CrpykTypa
IOPEIIpPUATHS, OCHOBHBIE IIPOM3BOJACTBEHHBIE II€Xa U  OTHENECHMs. XapaKTEPUCTUKH OCHOBHOI'O
000pyIoOBaHUS.

Paznen 2. M3yuyeHne OCHOBHBIX TEXHOJIOIMYECKHMX NPOLECCOB, NMapaMeTPOB M MeTOAOB HX
peryJidpoBaHusi HAa KOHKPETHOM MpEeINpPHUATHH IO NPOU3BOACTBY HEOPraHMYECKHX BeIIeCTB U
MaTepnaioB. Beino/sHeHHe HHANBUAYAJBHOIO 32JaHUSA

OCHOBHBIE TPOU3BOICTBEHHBIE IPOLECCHI B COOTBETCTBUH C TEXHOJIOTMYECKON CXEMOU IIPEIIIPUSITHS.
OcHOBHBIE TapaMeTpbl MPOU3BOJCTBEHHBIX IPOLECCOB M pPabOTHl TEXHOJIOTHYECKOTO O0O0pYAOBaHMUS.
MeToapl KOHTPOJS W YHNPAaBICHUS TEXHOJOTMYECKUMHU IpoueccamMu. KOHTposb KadecTBa TOTOBOM
HIPOAYKIIMH.

BeInosHeHNEe MHIUBHAYaJIbHOTO 3a/1aHNUS.

Pasnea 3. CucremaTu3zanusi MaTepuasa, NoAroroBKa oT4era

O06o01ieHne U cucTeMaTH3alus JaHHBIX IO CTPYKTYpPE, TEXHOJIIOTUHU MIPOU3BOICTBA, IPUMEHAEMOMY
000pYIOBaHUIO, BBITYCKAEMOW MpPEANpUATHEM MPOAYKLIHH, METodaM U (opMaMm KOHTPOJIS MPOAYKLHUH.
[Touck u c6op Henocraronmx AaHHbIX. [logroroBka n Hanucanue oryera. [loaroToBka U HamMcaHue oTYeTA
I10 BBINIOJIHEHUIO MHAUBUIyaJIbHOTO 3aJaHMSL

4 O0beM NPaKTUKHU

O0beM NpaKTHKHU
Buj yueOHoit padoThl Axan, | Acip.
3E
4. 4.
OO0masi TpPyA0eMKOCTh NPAKTHKH 3 108 81
B TOM 4HcJie B GopMe NPAKTHYECKOH NMOATOTOBKH 3 108 81
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CamocrosiTesibHasi padora 3 108 81

KoHTakTHasi camocTosATebHas paboTa 0,4 0,3

CaMocTOATEIbHOE N3YUEHHE PA3eSIOB IPAKTUKU 3 107,6 | 80,7
8 MmoMm yucie 8 hopme npaKmu4eckol n0020moeKu 107,6 80,7
Bua uTOroBoro KOHTpoJIf: 3adeT ¢ OEeHKOH

AHHOTanus padoyeil NPOrpaMmbl
«IIpou3BoACTBEeHHON NPAKTHKHU: HAYYHO-HCCJIEJ0BATEIbCKOI padoThD)

1 Heab npakTuku — popMupoBaHue NPOoPeCCHOHATBHBIX KOMIIETEHIUI U TPHOOPETEHNE HABBIKOB B
0o0JacTH TEXHOJOTHMH HEOPraHWYECKUX BEMIECTB IOCPEICTBOM IUIAHUPOBAHUS M  OCYIIECTBIICHUS
9KCIIEPUMEHTAIILHOU JESTEIbHOCTH.

2 B pe3yabTaTe NPOX0o:KAeHUs MPAKTHKH 00yYAIONIUIICH T0JKEH:

Obaaoams cliefyOMUMUA KOMIETECHIIMSIMU U UHANKATOPAMH UX JOCTUKECHHUS:

VYK-1.1, YK-1.4, YK-1.5, TIK-2.1, TIK-2.2, TIK-2.3, TIK-3.1, TIK-3.2, TIK-3.3, [1K-4.1, T1K-4.2,
[1K-4.3, TIK-5.1, [1K-5.2, TIK-5.3.

3Hamu:

- TOPSANIOK OpraHM3allMM, IUIAHUPOBAHMS W TPOBEACHMS HAay4HO-HCCIEAOBAaTEIbCKUX paboT ¢
MCTIOJIb30BaHUEM TIOCIICTHUX HAYYHO-TEXHUYECKUX JOCTHKCHHI B TaHHOW 00JacTu;

- TEOPETUYECKNE OCHOBBI XMMHUECKON TEXHOJIOTUH;

- CBOMCTBA XUMUYECKUX IJIEMEHTOB, COSIMHCHUN U (PYHKIIMOHATHHBIX MAaTEPHAIIOB HA UX OCHOBE JJISI
pelIeHNs Hay4YHO-HCCIIeI0BaTENbCKUX 3a/1a4.

Ymemy:

- OCYHIECTBJIATh TOWCK, 00pabOTKY M aHAIW3 HAyYHO-TEXHUYECKOW WHGOpMAIUMU 10 TPOoQHIIo
BBITIOJTHSEMOM pabOThI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

- paboTaTh Ha COBPEMEHHBIX MpUOOpax JUIsl HAyYHbIX UCCIIEOBAHHM, OPraHU30BBIBATH IPOBEICHHUE
OKCIIEPUMEHTOB U HCIIBITAHH, TPOBOAUTH UX 00paOOTKY U aHAIM3UPOBATH PE3YJILTATHI,

- IPUMEHSATH TEOPETUYECKUE 3HAHUS, TOTYUYCHHbIE MPU NU3YYEHUU €CTECTBEHHO-HAYYHBIX TUCHUIUINH
JUTSL aHAJTM3a YKCIIEPUMEHTAIBHBIX TAaHHBIX.

Braoemy:

- OCHOBHBIMH HaBBIKAMH OpraHU3alUd HAYYHO-UCCIIEOBATEIBCKUX W  TEXHOJIOTUYECKUX
JKCIIEPUMEHTOB;

- METO/IaMH{ TIOMCKA M U3YUYCHHS HAYYHO-TEXHUYECKOU MH(DOPMALIUY TTO TEMATHKE UCCIICIOBAHMUS.

3 Kpartkoe coaep:xanue NPpaKTHKHU

Pa3pnen 1. BoinoJiHeHNe HAYYHBIX HCCJIEIOBAHUIM

CocraBnenue mporpaMmsbl uccienoBanusa. CTpykTypa U cofiepKaHHe OCHOBHBIX pa3J/ieJIOB OTYETa O
HaYYHO-HMCCIIEI0BATENbCKOM paboTe.

dopmynupoBaHue LeJed M 3aJad HCCIeJO0BaHUs; COCTaBICHHE AHATUTHUYECKOro 0030pa Mo Teme
UCCIICIOBaHMsI; BBIOOP J(PQPEKTUBHBIX METOMOB ¥ METOAMK JIOCTIDKEHHUS IKENAeMBIX pe3yJbTaToB
HCCJIETOBAHMUS.

[TpoBeneHNE COOTBETCTBYIOMIUX IKCIIEPUMEHTOB IS TTOTYICHUS TPAKTUIECKUX PE3YIbTATOB.

Pa3znea 2. [loaroroBka Hay4HOro J0KJIAa U MPe3eHTALMU

AHanu3, uHTepIperanus W O0OOIICHHE pEe3yJbTaTOB HCCIENOBaHUS; (OPMYIUPOBKA BBHIBOJIOB;
HaIMCcaHHe OTYeTa.

4 O0beM NPAKTHKH

O0beM NpaKTHKHU
Buj yueOHoi1 padoThl Axan, | Acip.
3E

4. 4.
O01mas Tpya10eMKOCTh NPAKTHKH 7 252 189
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 2,67 96 72
B TOM 4mcJie B GopMe NPaKTHYeCKOil MOATOTOBKH 7 252 189
[Tpaktrueckue 3ausatus (113) 2,67 96 72
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8 MOM Hucie 8 hopme NPaKmu4eckol n0020MmoeKu 2,67 96 72
CamocTosiTesibHasi padoTa 4,33 156 117
KoHTakTHas camocrosiTenbHas paboTa 0.4 0,3
CaMOCTOSITEIbHOE U3YUEHUE PA3/ICJIOB MPAKTUKHU 4,33 155,6 | 116,7
8 MOM Hucie 8 hopme NPaKmu4eckKol n0020MmogKu 155,6 | 116,7
Bua uTOroBoro KOHTpoOJIf: 3adeT ¢ OEeHKOH

AHHOTanuA padoueil NporpaMmbI
«IIpou3BOACTBEHHOI NMPAKTUKM: NPEAUNJIOMHON MPAKTHKHN»

1 Ilesb NPAKTHKY — 3aKPEIJICHUE TEOPETHUECKUX 3HAHUM U MPAKTHUECKUX HaBBIKOB, [TOJyUYEHHBIX B
nporecce oOyueHHs MO TMporpamMme OakalaBpHara; MPHOOPETEHHE MPAKTUYECKOrO OIMbITa pPadOThHl ¢
UCTOYHUKAMU HAy4YHO-TEXHMUYECKOW HMH(OpMAlMM, ONbITA IOCTAHOBKM U  BBHINOJIHEHUS HAy4dHO-
UCCIIEIOBATEIbCKUX U MPOEKTHBIX 33/1a4; OBJAJIEHUE METOJOJIOTHEH M MeTolaMH 00pabOTKU pe3yiIbTaToB
UCCIIeIOBaHMs; cOOp, MOATOTOBKA M aHAIM3 MAaTEpHaOB IO TEMAaTHKE BBIMTYCKHOW KBalM()PUKALMOHHOU
paboThI.

2 B pe3yabTaTe NpoXoKIeHUs MPAKTHKHA 00y4al0IIUiCH 0JIKEH:

Obaadoame cAenyONMMI KOMIIETEHIIMSAMH W MHAuKaropamu ux npoctmwxeHus: [MK-1.1, TIK-1.2,
[1K-1.3, IIK-2.1, [IK-2.2, TIK-2.3, TIK-3.1, TIK-3.2, TIK-3.3, TIK-4.1, I1K-4.2, [1K-4.3, [IK-5.1, TIK-5.2,
[1K-5.3, I1K-6.1, T1K-6.2, TIK-6.3.

3namo:

- OCHOBBI OPTaHU3aIIUN U METO/I0JIOTUIO HAYyYHBIX UCCIICIOBAHUN;

- COBPEMEHHBIE HayUHbl€ KOHLIEMIUHY TEXHOJIOTUH;

- CTPYKTYPY ¥ METOJIbI YIIPABJIECHUS COBPEMEHHBIM IIPOU3BOJICTBOM.

Ymems:

- paboTaTh C TEKCTAMU HAy4yHBIX CTAaTe€ll OTEYECTBEHHBIX M 3apyOEKHBIX HAy4HBIX >KypHAJIOB,
N0JIb30BAThCSl HAYYHO-CITPABOYHBIM anapaToM, 0(OopMIITh Pe3yJIbTaThl HAyUYHBIX UCCIIEOBAHUM;

- HCIOJIB30BATh NOJTYYECHHBIE TEOPETUUECKNE 3HAHUS [UIs IOCTAaHOBKHU 3aJjad UCCIIEJOBAHUS.

Braoemy:

- HaBbIKAMM CaMOCTOSATEJIbHOM Hay4YyHO-UCCIIEI0BATEIbCKON AEATENbHOCTH, PAaOOThl C UCTOUYHHKAMHU
Hay4YHOH nH(}opMaIuu, peepupoBaHus HAYUHBIX TyOIUKAIUI.

3 Kpartkoe coaepxxanue NPpaKTHKHU

Pasznen 1. Opranmsanms u ocyliecTBIeHHe HAYYHO-HCCJIeJ0BATENbCKON U MPOU3BOJACTBEHHOM
AeATeTbHOCTH

Lenu 1 3a1a4u TPEJAUTUIOMHON MPaKTHKU. OpraHu3alMOHHO-METOINYECKUE MEPOTIPHSTHS.

[TpuHIUIBI, TEXHOIOTHH, (POPMBI U METOJIbl OPraHU3aLK HAyYHO-HCCIIEJ0BATEIBCKOM NEeSITEIbHOCTH
Ha TpUMepe OpraHu3alu HaydyHOW paboThl Kadenpsl (MpobiieMHON abopaTopuu, HAy4YHOH TPYHIIBI).
[TpuHIIUTIBI, TEXHOJIOTUH, POPMBI U METO/IbI 00YUEHUS CTYJICHTOB Ha MPUMEPE OPTaHU3aIIUH YIeOHOU PabOThI
Kaeapsl.

Paznen 2. BoinosiHeHMe MHAUBUAYAJIBHOTO 3aganusa. QO0o0meHne U cucTeMaTu3anus JaHHBIX
JJIS1 BBITIOJTHEHH S BBINYCKHOM KBAJIM(PUKAUOHHOI padoThl. OdopmieHne oTyera

Co6op, 0bpaboTka u cucremaru3zaius nHpopmarmonHoro marepuana. Odopmienue oruera. JInanoe
ydacThe 00y4arolerocsi B BHIIIOJHEHUN HAYYHO-HUCCIIEA0BATENLCKOM paboThl Kadeapbl.

IToaroroBka MaTepHanoB JUIsl BBIIOJIHEHUS BBITYCKHON KBaJIM(UKAUOHHON paOOTHI.

4 O0beM NPAKTHKH

O0beM NpakTHKH
Buna yueOHoii padoThI Axax. | Acip.
3E
4. 4.
O01masi Tpy10eMKOCTh PAKTHKH 9 324 243
B TOM 4HucJIe B (pOpMe NPAKTHYECKOH MOAT0TOBKH 9 324 243
CamocTosiTesibHasi padoTa 9 324 243
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8 MOM Hucie 8 hopme NPaKmu4eckol n0020MmoeKu 9 324 243
KoHTakTHasi camocTosATebHas paboTa 0,4 0,3
CamocTosiTeIbHOE U3YUEHHE Pa3/iesiOB MPAKTUKHU 9 323,6 | 2427
B TOM 4YHCIIe B (hopMe IPaKTUUECKON TOATOTOBKH 323,6 | 242,7
Bua uTOroBoro KOHTpoJIf: 3adeT ¢ OEeHKOH

5.5 'ocynapcTBeHHAasi UTOTOBAs ATTECTAIMS: BHINOJHEHNE U 3AIUTA BbIILYCKHOM
KBAJTH(HUKAIUOHHOHI PadoThI

1 Heab rocyrapcTBeHHOM WMTOrOBOl aTTECTANMM: BBINOJHEHHUS M 3alUUThl BBINYCKHOH
KBAJIH(HUKAIUOHHOI PadoThbl — BBISBICHUE YPOBHS TEOPETHMUECKOW M MPAKTUYECKOW MOATOTOBIEHHOCTH
BBIITYCKHUKA By3a K BBIIOJIHEHHUIO IPOPECCHOHATIBHBIX 3aa4 U COOTBETCTBHS €0 MOATOTOBKU TPeOOBaHUSIM
®I'OC BO 1o HarpaBiaeHHIO NOATOTOBKH 110 HarlpaBiieHHo noarotoBky 18.03.01 XumMuuyeckast TeXHOJIOTHS.

2 B pe3yabrare NpoOXoKAEHUS TOCYJAPCTBEHHOW HTOrOBOM ATTECTAUMM: BbINOJHEHUS H
3alUThl BBINYCKHOH KBAJM(PHUKANMOHHON padoOThI y CTyJAeHTa NpoBepsieTcsi c()OPMHUPOBAHHHOCTH
CJIEAYIOIUX KOMIIETeHIM I, 2 TAKKe CIeYIOIUX 3HAHUI, YMEHH U HABBIKOB, O3BOJIAIOIINX OLCHATH
cTelneHb rOTOBHOCTH 00y4aloluXcs K AajJbHeieil npodeccCHOHAILHOH AeTeJIbHOCTH.

BbimyckHuK, OCBOMBIIMM  nIporpaMMmy OakajaBpuaTa, JOJDKEH oOsafaTh  CIELYIOLIUMU
KOMIIETEHIUSMMU:

VK-1.1, ¥K-1.2, VK-1.3, VK-14, VK-1.5, VK-2.1, VK-2.2, VK-2.3, VK-2.4, VK-2.5, VK-2.6,
VYK-2.7, VK-2.8, VK-2.9, VK-3.1, YK-3.2, VK-3.3, VK-3.4, VK-3.6, YK-4.1, YK-4.2, VK-4.3, VK-44,
YK-4.5, YVK-4.6, VK-4.7, VK-4.8, YK-4.9, YK-5.1, YK-5.2, VK-5.3, VK-5.4, VK-5.5, VK-5.6, VK-5.7,
VYK-5.8, VK-5.9, VK-6.1, VK-6.2, YK-6.3, YK-6.4, YK-6.5, VK-6.6, YK-7.1, VK-7.2, VK-7.3, VK-74,
VYK-8.1, VK-8.2, VK-8.3, VK-8.4, YK-8.5, YK-8.6, YK-8.7, YK-8.8, YK-8.9, VK-9.1, VK-9.2, VK-9.3,
VYK-10.1, YK-10.2, YK-10.3, YK-11.1, VK-11.2, YK-11.3, YK-2.10, YK-5.10, YK-5.11, VK-5.12, VK-5.13,
YK-5.14, OIIK-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-
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-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-4.1, OIIK-4.2, OIIK-4.3,
OIIK-4.4, OIIK-4.5, OIIK-4.6, OIIK-4.7, OIIK-4.8, OIIK-4.9, OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK-5.4,
OIIK-5.5, OIIK-5.6, OIIK-1.10, OIIK-1.11, OIIK-2.10, OIIK-2.11, 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-4.10, OIIK-4.11,
OIIK-4.12, OIIK-4.13, OIIK-4.14, OIIK-4.15, OIIK-4.16, IIK-1.1, TIK-1.2, IIK-1.3, IIK-2.1, IIK-2.2,
[IK-2.3, TIK-3.1, I1K-3.2, TIK-3.3, 1IK-4.1, TIK-4.2, TIK-4.3, [IK-5.1, IIK-5.2, I1K-5.3, IIK-5.4, TIK-5.5,
[1K-5.6, YK-3.5, [1K-6.1, IIK-6.2, ITIK-6.3; OIIK-6.1; OIIK-6.2; OIIK-6.3

3nams:

- TIOpSOK OpraHu3alyy, IUIAHUPOBAHUS M NPOBEJIEHHS HAy4yHO-HCCIEI0BATENbCKHX paboT ¢
UCTIOJIb30BAaHUEM TTOCIIEIHUX HAyYHO-TEXHHUECKUX JOCTHKEHHUH B JaHHOM 001acTH;

- (pU3MKO-XUMHUYECKHE OCHOBBI XMMHUYECKON TEXHOJIOIMH, IPUMEHATh 3TH 3HAHUSI HA MPAKTHUKE;

- OCHOBHBIE TpeOOBaHMs K IPEACTABICHUIO PE3yJIbTaTOB MPOBEACHHOTO MCCIECJOBAHUS B BUJE
HAy4YHOT'O OTYETa, CTATBU WM JTOKIAJA.

Ymemy:

- CAMOCTOSITEIILHO BBISABIISATH NEPCIIEKTUBHBIE HAIIPABICHHUS HAYYHBIX HUCCIIE0BaHUM, 0OOCHOBBIBATH
aKTyaJbHOCTb, TEOPETUUYECKYIO M MPAKTHUECKYIO 3HAYUMOCTH MPOOJIEMBbI, IPOBOAUTH HKCIIEPUMEHTAIbHbIC
HCCIICIOBAHMS, AaHATM3UPOBATh U MHTEPIIPETUPOBATH MTOJIyYCHHBIE PE3YJIBTATHI;

- OCYWIECTBISTh IOHMCK, OOpabOTKYy M aHalu3 HAayYHO-TEXHHYECKOM HHPOpMalUU IO TeMme
BBINOJIHAEMON pabOThl, B TOM YHUCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOIOTUM;

- paboTaTh Ha COBPEMEHHBIX MPHOOpPaX, OPraHMU30BHIBATH ITPOBEACHUE SKCIIEPUMEHTOB U UCIIBITAaHUM,
MIPOBOJIUTH UX 00PaOOTKY M aHATU3UPOBATH PE3YJIHTATHI.

Braoemy:

- METOJIOJIOTUEN U METOAUKOW MPOBEICHUS HAYYHBIX HCCIICIOBAHUN; HAaBBIKAMH CaMOCTOSTEIbHON
HAYYHOH M UCCIIeI0BATENBCKON padoThI,

- HaBbIKaMU palOOThl B KOJUIEKTHBE, IIJIAHUPOBaTb M OPraHU30BBIBATH KOJUIEKTUBHBIE HAayuyHBIE
UCCIICIOBaHMSL; OBJIAZICBaTh COBPEMEHHBIMU METO/IaMH MCCIIEIOBAHUS U aHAIN3a [TOCTABJICHHBIX MPOOIIEM;

-CIIOCOOHOCTBIO peIlIaTh MOCTABIECHHBIE 33/1a4H, UCTIOIb3Yysl YMEHHS U HaBBIKU B OpraHU3allui HAyYHO-
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UCCIIEIOBATEIbCKUX U TEXHOJIOTMYECKUX PadoT.

3 Kparkoe coaepkaHue rocyaapCcTBEHHOW HMTOrOBOHl aTTeCTAMH: BBINOJHEHHUS M 3alIUTHI
BBINIYCKHON KBAaJM(PUKANMOHHON padoThl (MM Jpyroe pacmimpenue u3 coorsercrByromero ®I'OC
BO)

I'ocynapcTBeHHass UTOroBasi aTTECTAlMs: BBINOJHEHHWE M 3aIIMTa BBITYCKHON KBaIM(PUKALMOHHON
paboTel MpoxoauT B 8§ ceMecTpe Ha 0Oa3e 3HAHMI, YMEHUH M HABBIKOB, MOJYYEHHBIX CTYJIEHTaMH IPHU
U3y4eHUH quctuiuinH HarnpasieHus 18.03.01 Xumudeckasi TeXHOJIOTUSI_U IPOXOKIACHUS TPAKTHUK.

l'ocynapcTBeHHast UTOroBasi aTTeCTallMsl: BBIMOJIHEHHE U 3allMTa BBINTYCKHOW KBaJIM(UKAIIMOHHON
paboThl TPOBOUTCS TOCYIAPCTBEHHOM K3aMEHAITMOHHOW KOMHUCCHEH.

KonTtpons ypoBHs cOpMHUPOBAHHOCTH KOMIIETEHIUH 00yUYaIOIMXCsl, IPUOOPETECHHBIX IIPU OCBOCHUH
OOII, ocymecTBIseTCsl MyTeM MPOBEACHUS 3aIlUThl BBITYCKHOW KBanudukarmonHon padotel (BKP) u
NPUCBOCHUS KBaTH(PUKALIUU «OaKanaBpy.

4 O0beM rocyJapCTBeHHOl WTOrOBOW ATTEeCTAIMU: BbINOJHEHHS] W 3aIIUTHI BbIILYCKHOMI
KBAJIH(HUKAIUOHHOHI PadoThI

o B 3aueTHBIX B akanem.
Bunpl yue6HO# paboThI
€IMHUIIAX yacax
Oo6mas tpynoemkocts 'MA no yueOHoOMYy miiany 6 216
KonTakTHas padora (KP): - -
CamocrositeasHas padora (CP): 6 216
KonrtakTHas paboTa — UTOroBasi aTTeCTaIMs 6 0,67
Brimonnenue, nanucanue u opopmienne BKP 6 215,36
Bua xonTposs: zamura BKP
Brisl yueGHOH paboTs! B 3aueTHbIX B actponom.
€IMHUIIAX yacax
Oo6mas tpynoemkocts 'MA no yueOHOMY miiany 6 162
Konrakthas pa6ora (KP): - -
CamocrositesbHas padora (CP): 6 162
KonTtakTHas paboTa — UTOroBasi aTTeCTAIHS 6 0,5
Brimonnenue, Hanucanue u opopmienue BKP 6 161,5
Bua konTposs: zamura BKP

5.6 ®akyabTaTUBBI
AHHOTanuA padoyeil MPOrpaMMbl JUCHHIJIMHBI
«IlepeBol HAYYHO-TeXHHUYECKOH JTUTEPATYPHI»

1. Heab aMCUMIVIMHBI — TIpHOOpeTeHHe OoOydJaromuMucs oOIIeH, KOMMYHUKATHBHOW |
npo(ecCHOHANTLHOM KOMIIETEHIINM, ypOBEHb KOTOPBIX HAa OTIENIBHBIX JTamax S3bIKOBOW MOATOTOBKH
MO3BOJIIET  BBIMIOJIHATH  pa3fUYHble BHUIBI NPO(ECCHOHATBHO OPUEHTHUPOBAHHOTO TEpeBofa B
IIPOU3BOJCTBEHHON U HAYYHOU NEATEIBHOCTH.

2. B pe3yabTraTe ndy4eHUus JUCHHUILIHHBI 00y4Al0UIUICH T0JIKEH:

Obaaoams CeNYIOIMUMA KOMIETCHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS.

YK-4.2; VK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.9

3namu:

— OCHOBHBIE CIIOCOOBI TOCTUKEHUSI SKBUBAJIEHTHOCTH B MIEPEBO/IE;

— OCHOBHBIE ITPUEMBI TIEPEBO/IA;

— SI3BIKOBYIO HOPMY U OCHOBHbBIE (DYHKIIUU SI3bIKA KAK CUCTEMBI;

— JIOCTATOYHOE JIJIsi BBITIOJHEHUS MEPEeBOja KOJIMYECTBO JIEKCHUECKUX €AMHMII, (Ppa3eosorn3MoB, B
TOM YHCJIE€ COLIMANIBHBIX TEPMUHOB U JIMHIBOCTPAHOBETUECKUX PEauii;

Ymemns:

— MPUMEHSATH OCHOBHBIE ITPHUEMBI TIEPEBO/IA;
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— OCYLIECTBISAITh NMUCHbMEHHBIH MEPEBOJ C COONIONEHUEM HOPM JICKCHUECKOW SKBHBAJICHTHOCTH,
coOI0ICHEeM IPaMMaTHYECKIX, CAHTAKCUYECKUX U CTUIIMCTHUECKUX HOPM;

— 0(OpMIIATH TEKCT MEPEBOJIa B KOMITBIOTEPHOM TEKCTOBOM PEIaKTOPE;

— OCYIIECTBIJISITh MEPEBOJ C COOMIOACHUEM HOPM JIEKCUYECKOW SKBHBAJIEHTHOCTH, COOJIIOJIEHUEM
rpaMMaTH4YE€CKUX, CHUHTAKCUYECKMX W CTUJIUCTUYECKUX HOPM TEKCTa MepeBOJa U TEMIIOPATbHBIX
XapaKTEPUCTUK UCXOJHOIO TEKCTa;

Braoems:

— METOJUKOW MpenepeBOAYECKOro aHajgn3a TEKCTa, CIOCOOCTBYIOIIEH TOYHOMY BOCHPHITHIO
MCXOJIHOTO BBICKA3bIBAHNUS;

— METOJMKOM MOATOTOBKHU K BBHITIOJHEHHIO TIEPEBO/IA, BKIIIOUAsl MOMCK MHPOPMAIUU B CIPABOYHOM,
CIELHAJIbHOM JINTEPAType U KOMITbIOTEPHBIX CETSX;

— OCHOBaMH CHCTEMBI COKPAIIEHHO! EpEBOIYECKOM 3aIIMCH ITPU BBIITOJIHEHUH IIEPEBOAA;

— OCHOBHOW MHOSI3bIYHON TEPMHUHOJIOTHEN CIIEIIMATIbHOCTH;

— OCHOBaMH pedeprpoBaHUS U AHHOTHPOBAHUS JINTEPATYPHI IO CIIECITUAIIEHOCTH.

3. KpaTtkoe coaep:xanue TUCHMILIHHBI

Paznen 1. OcHOBHBIE JIeKCHMYeCKHEe W CTHJIMCTHYECKHE 3aKOHOMEPHOCTH IepeBoJa HAy4YHO-
TEeXHUYECKOH JIUTePaTyphl

1.1 Jlexcnuyeckue 3aKOHOMEPHOCTH HAay4YHO-TEXHUYECKOIro nepeBoaa. CMBICIOBOM aHaIW3 Hay4dHO-
TEXHUUYECKOT0 TEKCTa U ero cermeHrtauus. CTUIMCTUYeCKue O0COOEHHOCTH HAYyYHO-TEXHMYECKHUX TEKCTOB.
[Ipeononenne TpynHOCTEH, CBA3AHHBIX C PACXOKIECHUEM CHHTAKCHUUECKHUX CTPYKTYp HWHOCTPAHHOIO M
PYCCKOTO TEXHUYECKUX TEKCTOB.

1.2 CpaBHeHuE NOpsiIKa CIIOB B aHIJIMIICKOM M PyCCKOM MpeuiokeHusX. [lepeBos ciioB, ycTaHOBIEHHE
3HaueHus cioa. [lepeBos cBOOOIHBIX U (Ppazeonornueckux cioBocouyeranuil. [lepeBo 3aroJoBKOB TEKCTOB
U cTareu

1.3 Coxkpamennsi. OcoO€HHOCTH MX TepeBojia. Pa3BuTre HaBBIKOB MEpEeBOIa HA IPUMEPE TEKCTOB T10
TeMe «Xumudeckas sadopatopus» «V3MepeHus: B XuMum».

1.4. Jlekcuueckue TpaHchoOpMaIuu TPH TEPEBOJIE TEKCTOB MO TEMAaTHKE XHMHH M XUMHUYECKOU
TEXHOJIOTHH.

Paznen 2. OcHoOBHBIE TPaMMaTH4YeCKHEe 0COOEHHOCTH NepeBoaa

2.1. Ocobennoctu mepeBoaa npemnoxkenuit Bo Bpemenax Indefinite, Continuous., Perfect, Perfect
Continuous Ha nmpumepe NepeBoga TEKCTOB MO TeMaTHKe XUMHUYEeCKON TexHosoruu IlepeBoa mpuaaTouHbIX
MPEJI0KECHU M.

2.2. Metoapl U mpUEMBI TIEPEBOJIa CTPAJATEIBHOTO 3aJI0ra Ha MpUMEPE MEPEeBO/Ia TEKCTOB MO TEME
"TexHonoruu Oyrymero".

2.3. Tumbl yCIOBHBIX MPEUIOKEHUHN, MTpaBUjia U 0COOEHHOCTH WX mepeBoja. IlpakTuka mepeBoa
YCJIOBHBIX MPEIIOKEHUN HA MPUMEpaxX TEKCTOB MO Pa3IuYHbIM pa3eiaM XUMUU U XUMUYECKON TEXHOJIOTHH.

2.4. MonanbHBbI€ TIIaroJibl 1 OCOOCHHOCTH UX MEPEBO/IA Ha IPUMEPE MePEBOIa TEKCTOB « TeXHOIOTHSI,
«IIpoMsiniuieHHOE 000PYIOBaHUE»

Paznen 3. Oco0eHHOCTH MepeBoIa NMPeII0KEeHU ¢ HeJTMYHBIMU (POPMaMH IJ1aroJia

3.1 Uudunutus (Heonpenenennas ¢popma riarona). Ponb nHGUHATHBA B PEATIOKEHUN U BAPHAHTHI
nepeBoJia Ha pycckuit a3bIk. [Ipuyactus u repynanii. BapuanTsl nepeBoja Ha pyCCKUM SI3bIK.

3.2 WudunutuBHble 000poTH. OO0pOT nomnosHeHHe ¢ MHPUHUTHBOM. OOOpOT mMojajexaliee ¢
uH(GUHUTUBOM. Pa3nyHble BapuaHThI IepeBo/ia.

3.3 IlepeBoa mpuUYacTHBIX 00OPOTOB. AOCONIOTHBIM MPUYACTHBIA OOOPOT W BAapHAHTHI MEPEBOAA.
Pa3BuTHe HaBBIKOB MepeBo/ia B chepe XUMUU U XUMUYECKOU TEXHOIOTHH.

Pasnen 4. OcobenHocTu pedepaTHBHOIO NepeBoa

4.1. AnTOpUTM MpPEANepeBOTIECKON pPabOThl € HAYYHO-TEXHHUYECKUM TEKCTOM IO XHMHUKO-
TEXHOJIOTUYECKON TEMAaTHUKE.

4.2. AaropuTM cocTaBlieHHs pedepara 1o XMMHUKO-TEXHOJIOTHIECKON TeMaTUKe (AaHHOTAITUH )

4.3. Anroputm paboThI 110 pedepaTUBHOMY IIEPEBOLY 10 XUMHKO-TEXHOJIOIMYECKON TeMaTHKe.

4 O0beM yueOHOI JUCHUIIJIMHBI

Cemectp

Bun yuebnoii paboThl Bcero

5 cemectp 6 cemecTp
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3E A‘f{aﬂ' 3E A‘f{aﬂ' 3E | Axan. u
OO6mmast TpyA0€MKOCTh TUCITUTUTHHBI 4,0 144,0 2,0 72,0 2,0 72,0
KonTakTHas padora — ayinTopHbIe 1.8 64 0.9 | 32,0 0,9 32,0
3aHATHS:
[Tpaktuueckue 3ansaTus (I113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocTosiTesibHas padoTa 2,2 80,0 1,1 40,0 1,1 40,0
KoHTakTHasi camocTosTebHas paboTa 0,4 0,2 0,2
CaMocTosATEIbHOE N3YUEHHE PA3ACIOB 2,2 79.6 1,1 39.8 1,1 39.8
JIACITUTIIAHBI
Buasbl koHTpOJIA:
3auer 3auer
Cemectp
Bceero
Bt yueGHO paGoTsI 5 cemectp 6 cemecTp
3E Affp' 3E Affp' 3E | Actp. u.

O01mast TpPyA0EMKOCTh JUCIUTIIINHBI 4 108 2 54,0 2 54
KonTakTHasi paboTa — ayiuTOpHbIE 1.8 48 0,9 24 0,9 24
3aHSATHSA:
[Tpaktuueckue 3ausatus (113) 1,8 48 0,9 24 0,9 24
CamocTosiTesibHas padoTa 2.2 60,0 1,1 30,0 1,1 30,0
KoHTakTHas camocTosTebHas paboTa 0,3 0,15 0,15
CaMocTosATEIbHOE N3YUEHHE PA3ACIOB 2,2 59.7 1,1 29.85 1,1 29.85
JIACITUTIIAHBI
Buasbl koHTpOJIA:
Buabi M TOroBOro KOHTPOJIA: 3auer 3auer

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUHUIIIIMHbBI
«I'pamaaHckas 3alIIUTA B YPe3BbIYANHBIX CUTYAIHAX)

1 Heap DUCUMIVIMHBI — TOATOTOBUTH CTYICHTa K OCMBICIICHHBIM TMPAKTHYECKUM JICHCTBUSM I10
o0OecrieyeHnI0 cBOeil 0e30MacHOCTH M 3alllUThl B YCJIOBHSX BO3HUKHOBEHHUS UPE3BbIYaWHON CHUTyalnu
MPHUPOTHOTO, TEXHOTEHHOTO U BOCHHOT'O XapakKTepa.

2 B pe3yabTaTe H3ydyeHHus JUCUMILIMHBI 00y4AIOIIMACH 10JI7KEH:

Obaadoams CIEAYIONUME KOMITETEHIIMSAMH W HHIWKatopamu ux noctwkeHus: YK-8.2, VK-8.5,
YK-8.7.

3Hamu:

- XapaKTEepUCTHKHU MPHUPOAHBIX OEICTBUI, TEXHOTEHHBIX aBapuil W KaTacTpod Ha paJUalMOHHO-,
XUMHUYECKH- U OMOJIOTHUECKU-OMACHBIX 00BEKTaX, Mopaxaromre GakTopsl APYTUX OMACHOCTEH;

- OCHOBBI BO3JIEUCTBHUSA OMACHBIX ()aKTOPOB UPE3BBIYAMHBIX CUTyallUl Ha YesoBeKa M MPUPOIHYIO
Cpeny, JOMyCTUMbIE TIPEICIbHBIE KPUTEPUN HETATUBHOTO BO3/ICHCTBUS;

- Mepbl 06€30MacHOr0 MOBEACHUS NP NMPEOBIBAaHUK B palioHax (30HAaxX) MOXKapOB, PaAHMOAKTUBHOIO,
XUMHUYECKOTO U OMOJIOTHUYECKOTO 3arps3HEHMS;

- CIOCOOBI U CPE/ICTBA 3AIUTHI YEIOBEKa OT BO3JCHCTBHS MOPAXAOIMUX (PaKTOPOB YPE3BBIYAMHBIX
CUTYallUi IPUPOTHOTO, TEXHOTCHHOTO ¥ BOGHHOTO XapakTepa.

Ymems:

- HCIIOJIB30BaTh CPEACTBA 3AIUTHI OPTaHOB JBIXaHUS U KOXKH, METUIIMHCKUE JJII CaMO3AIIUTHI H
OKa3aHHUs MTOMOUIH JIPYTUM JIIOJISIM;

- TPUMEHATHh TEPBUYHBIE CPEACTBA MOXKAPOTYIICHUS IS JIOKATW3allMd M TYIICHUS TOXapa,
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BO3HHKIIIETO B ayAUTOPUH (J1abopaTopun);

- OKa3bIBaTh ceOe U APYTUM MOCTPaIaBIIUM MEIULMHCKYIO TOMOIIIb C UCIIOJIB30BaHUEM TaOeIbHBIX U
NOJAPYYHBIX MEAUIIUHCKUX CPEJICTB.

Braoemw:

- IpUeMaMH MpPOBEACHUS YaCTHYHOW CAHHUTApHOW OOpabOTKM TpU BBIXOAE M3 pailoHA (30HBI)
PaauoaKTHBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOTO 3arps3HEHUs (3apaKeHus);

- crmoco0amMu ¥ TEXHOJIOTUSIMU 3aIIUTHI B UPE3BBIYAWHBIX CUTYAIUSX.

3 Kpartkoe coaep:xanue TUCUMILIIHHbI

Pa3zgea 1. OnacHOCTH NPUPOHOTO XapakTepa.

CruxwuiiHple OCICTBUS, SIBICHUS MPHPOMABI Pa3pyIIUTEIBHON CHIIBI - 3€MJICTPSICEHUS, HABOIHCHHUS,
ceJIeBble MOTOKH, OMOJI3HU, CHEXHbIE 3aHOCHI, U3BEP)KEHUE BYJIKAaHOB, 0OBaJbl, 3aCyXH, yparasbl, OypH,
MOKaphbl.

Pa3zgea 2. OnacHOCTH TEXHOT€HHOI0 XapakrTepa.

ABapuu u karacTpodbl HAa pAAMANUOHHO OMACHOM OOBEKTe, XMMHUYECKH OMACHOM OOBEKTE,
OMOJIOTMYECKH OIAaCHOM OOBEKTEe; Ha TpaHCHOpPTE (PKEIE3HOIOPOXKHOM, AaBTOMOOHIBLHOM, PEYHOM,
ABUAIMOHHOM); Ha THAPOCOOPYKEHHUSAX; HA KOMMYHAIBHBIX CUCTEMaX KU3HE0OCCIICUCHHUS.

Pa3zgea 3. OnacHOCTH BOEHHOI0 XapaKrepa.

[TpuMmeHeHne OpyKHsi MACCOBOTO MOPAKEHUS (SIIEPHOTO, XUMHUECKOTO, OMOJIOTHYECKOTO), OOBITHBIX
CPENICTB C 3a)KUraTeIbHbIM HAaIIOJIHEHUEM, HOBBIX BUJIOB OPYXUsl. 30HBI 3aPAKEHUSI OT CPEJICTB MOPAXKEHUS 1
UX BO3/ICHCTBUE HA HACEJICHUE U OKPY>KAIOIIYIO IPUPOJHYIO CPEAY.

Pasznea 4. [loxxapHasi 6e3011aCHOCTD.

[ToxxapHast omacHocTh. [lokapHas oxpana. Knaccudukanus mnokapoB TOXKApoB B 3HaHUSIX H
nomemeHusax. Craguu pas3BuTusa noxapon. Jlokanuzanus u TymieHue noxkapoB. IlepBuuHble cpencTBa
noxkaporyieHus (ormerymmurenu Ol -8, OY-2, OBII-5, BHyTpeHHUII NOXapHbIM BOJONPOBOI) U MpaBUiIa
MOJIb30BaHUS HWMH. ABTOMAaTUYECKHE CHUCTEMBl IOKAPOTYLIEHUs — IPUHKIEPHBIE W JIPEHUYEPHBIE.
Oreerymiane BEIIeCTBA — BOJA, IIEHBI, HETOPIOYME Ta3bl M pa30aBUTENH, MOPOIIKOBHIE COCTABBI,
rajJjoreH3aMelleHHbIE YTIEBOAOPOIBI.

Pasnen 5. Kommiexkc MmeponpusaTHii TpakIaHCKOH 3alIUTHI HACEJICHHS.

Onosemienue U HUHQOPMHUPOBAHUE HaceleHus 00 omacHOCTH. [IpuHsTHE HaceleHHEM CHUTHAJOB
onogemenus («Baumanue Bcem!», «BoznymHas TpeBora», «PaanainnoHHas OmacHOCTH», «XUMHUYECKas
TpeBoray, «OTOOM OMaCHOCTHU») M MOPSAOK IEUCTBHS MO HUM. DBaKyallusi HACEJICHHS M3 30HbI OMACHOCTH.
Crioco0bI 9BaKyaluu. JKCTPEHHAS dBaKyalusi CTYJCHTOB U3 ayAUTOPUU ITPU BOSHUKHOBEHUHU MOKapa.

CpencrBa nHIMBHAYATBHOM 3amuThl opranoB aeixanus (I'TI-7, I'TI-9, P-2, V-2K, PIIA-1, PIIT-67M,
PY-60M, «®enuxcy», I'I3K, AT, AII-3, 113Y-K, UII-4M, UII-5, UII-6, KUII-8), koxu (JI-1, O3K)
yesoBeka. MeIuIMHCKHUE CPEeACTBA 3alUThI.

CpenctBa KOJIGKTHBHOM 3alIMTHl HaceleHWs. HasHaueHWe, 3allMTHBICE CBOWCTBA YOEKUII.
[IporuBopamuanuonusie ykpeitus (I[IPY, mom3emnbie memexomHbie MEpexoibl, 3ariyOJICHHBIE CTaHIMH
METPOTIOJIUTEHA), TPOCTEHIIINE YKPHITHS (TPAHILIEH, OKOIIBI, IepeKphITHIe mienn). [IpaBuna 3ansaTus yoexumia.

Pa3zgea 6. Oxa3zanue nepBoii NOMOIIH.

Oxa3aHue IEepBOMl MOMOIIM IIPU OXOraxX, paHEHMsX, 3apakeHusax. I[IpoBeneHune wYacTUUHOM
CaHUTapHOI 00pabOTKU KOKHBIX MOKPOBOB YEJIOBEKA MIPU BBIXOJIE U3 30H PAJHMOAKTUBHOIO, XUMHUECKOTO U
OMOJIOTUYECKOT0 3apakKeHUS (3arpsi3HEHMS ), U3 30H TI0KAPOB.

Pasznea 7. JlukBuaauus mocjaeacTBUil Ype3BbIYANHON CUTYallUM.

ABapuiiHO-criacaTenbHble padoThl. DKCTPEHHAs dBaKyalus U3 ayJUTOpUH (J1abopaTopun) B yCIOBUAX
nokapa, paaualMoOHHOr0, XUMHUYECKOT0, OMOJIOTHUYECKOr0 3arpsi3HEHUsS TEPPUTOPUU C HCIIOIH30BAHHEM
npocreimux cpeacts 3amuThl («Dennke», I'/I3K, nporusorasa I'TI-7 ¢ AI1I-3).

4 O0beM yueOHO# JUCUUIIJIMHBI

O0BpeM U CIHUIIINHEI
Buj yueOHoit padoThl Axan, | Acip.
3E
4. 4.
O01mas Tpya0eMKOCTh U CIUNIHHBI 1 36 27
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 0,44 16 12
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Jlexknuu 0,44 16 12
CamocTosiTesibHasi padoTa 0,56 20 15

KoHTakTHas camocrosiTenbHas paboTa 0.56 0,2 0,15
CaMOCTOSITETbHOE U3YYEHUE PA3/ICJIOB TUCIUTIIINHBI ’ 19,8 14,85
Buja uToroBoro KOHTpoOJIs: 3ayerT

6. TPEBOBAHMUSA K YCJIOBUSAM PEAJIN3AIINU TPOT'PAMMbI BAKAJIABPUATA

6.1 Odmecucremubie TpedoBanus K peasuzauuu OOII 0akanaBpuara

VYHHUBEpPCUTET pacrojiaraeT Ha MpaBe cCOOCTBEHHOCTH MM MHOM 3aKOHHOM OCHOBAaHUHU MaTepHaIbHO-
TEXHUYECKUM OOECTICUCHHEM O00pa30BaTEIHbHOM JCATEIHHOCTH (MTOMEIICHUSIMHA W O0OpYJOBaHHEM) IS
peanmu3zanuu OOIT 6akanaBpuara.

Kaxnapiii oOyuaromuiicss B T€4eHHE BCEro mepuojaa oOydeHHs oOecreurBaeTcs WHIAWBHIYaTbHBIM
HEOTPAaHMUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHON HMH(OPMAIMOHHO-00pa30BaTEeIbHON Cpele YHHBEPCHUTETA.
OneKkTpoHHass ~ WH(OpPMAIMOHHO-0Opa3oBaTelibHAasl  cpefa  OOecmedYrBaeT  BO3MOXKHOCTH  JIOCTYIIa
o0yyaromerocsi u3 Jto0ol TOUKH, B KOTOPOH UMeeTcst TOCTYT K UH(OPMAIIMOHHO-TEJIEKOMMYHHUKAIMOHHOM
cetn «IHTEpHET», KaK Ha TEPPUTOPUN YHUBEPCUTETA, TAK U BHE €€.

DnexkTpoHHas HHPOPMAIIMOHHO-00pa30BaTeNbHAas cpe/la YHUBEPCUTETa 00eCIIeYrBaET:

— IOCTYT K Y4eOHBIM TJIaHaM, pad0YrM IIporpaMMaM JUCIHUIUTHH (MOIYJIEH ), TPaKTUK, SJICKTPOHHBIM
y4eOHBIM HM3JaHUSIM U 3JCKTPOHHBIM OOpa30BATENBHBIM pecypcaM, YKa3aHHBIM B PabOuuX MporpaMmax
JTUCITUATIINH (MOJTyJICH ), TPAKTHUK;

— (hopmupoBaHUE MEKTPOHHOTO MOPTHOINO 0O0YJAIOIIETOCs, B TOM YHCIIE COXpaHEHUE ero padoT u
OIICHOK 3a 3TH PabOTHI;

— ¢ukcanmio xoxa o0pazoBaTEIBHOIO MpOIecca, Pe3yJbTaTOB IMPOMEXYTOYHOH arTecTauuud M
pesyabsTatoB ocBoeHus: OOII GakanaBpuara;

— TpoBeJieHHE Y4eOHBIX 3aHATUH, MPOLEAYP OLEHKH Pe3yJIbTaTOB O0yUeHHs, peaqu3alisi KOTOPhIX
IPelyCMOTPEHA C IPUMEHEHHEM AJIEKTPOHHOTO 00yUeHUsl, IUCTaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHIA;

— B3aUMOJICHCTBUE MEXIY YYaCTHUKAMH 0Opa3oBaTENbHOTO MPOLEcca, B TOM YUCIIEe CHHXPOHHOE U
(M) aCHHXPOHHOE B3aMMOAECHCTBHSI MOCPENCTBOM ceTu «MHTepHeT».

OyHKIMOHUPOBAHUE 3JEKTPOHHOW HH(OPMAIIMOHHO-00pa30BaTEIbHON Cpeabl o0ecIeynBaeTCs
COOTBETCTBYIOIIMMHU CPEACTBaMU HH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTMH W KBaluuUKaiuen
pabOTHHKOB, €€ HUCTIOJIB3YIOIINX U TOJIePKUBAIOMIKX. DYHKIMOHUPOBAHHE AIIEKTPOHHON HH()OPMAITMOHHO-
00pa3oBaTenbHON Cpe/ibl COOTBETCTBYET 3aKOHOAATENbCTBY Poccuiickoit denepariy.

6.2 TpeGoBaHUsI K MATEePUAJIbHO-TEXHUYECKOMY 00ecIeYeHn 0

MarepuanbHO-TeXHHUECKass 0a3a YHHBEPCUTETa COOTBETCTBYET JCHCTBYIOIIMM IMPOTHBOIIOKAPHBIM
IpaBWJiaM U HOpMaM U 0OecreyuBaeT MPOBEJACHUE BCEX BHUJIOB TUCIUILUIMHAPHON M MEXIUCUUIUTMHAPHON
NOJATOTOBKH, MPAKTUYECKOH M HAayYHO-HCCIEIOBATEIbCKOW pPabOThl 0OYYaIOUIMXCS, MPeIyCMOTPEHHBIX
y4eOHBIM TIITAHOM.

[lepeueHb MaTepUAIbHO-TEXHUYECKOTO OOECIIEYCHUS BKIIIOYACT: JICKIIMOHHBIC yUeOHbIE ayIUTOPUH
(o6opyoBaHHBIE BUJICONTPOEKIIMOHHBIM o0opy0OBaHHEM TUIS Mpe3eHTalNH, CpeacTBaMu
3BYKOBOCIIPDOM3BEJICHUSA, JKPAaHOM, M HUMEIOIIME BBIXOA B VIHTEpHET), MOMEIIEHHs [UIi HpPOBEICHUS
CEMHUHAPCKUX W TPAKTUYCCKUX 3aHATHNA (000pyaoBaHHBIE y4eOHOW MeOenbio), OMOIMOTEeKY (MMEIOIIYIO
paboune KOMIIBIOTEpPHbIE MecTa Ui OOydalomMxcsi IO TporpaMme OakajaBpuaTa, OCHAIIEHHBIC
KOMIIBIOTEpAaMH C JOCTYNOM K 0a3aM JaHHbIX M BbIxoJoM B MHTepHer), nabopaTopuu, OCHAIllEHHBIE
COBPEMEHHBIM O00OpYZOBAaHHEM /ISl BBIMOJHEHUS HAy4YHO-HCCIEI0BATEIbCKONH pabOThl, KOMIIbIOTEPHbIE
kJjaccsl. [Ipu Ucmonb30BaHUM AJIEKTPOHHBIX U3JaHUI YHUBEPCUTET 00eCTeuynBaeT KaK0ro o0y4daroerocs
BO BPEMsI CAMOCTOSATEIBHOM MOTOTOBKH pabOYMM MECTOM B KOMIIBIOTEPHOM KJlacce ¢ BbIX01oM B MlHTepHeT
B COOTBETCTBUU C TPYJIOEMKOCTHIO U3yYaEMbIX TUCHUTIINH.

[ToMemieHus: NpeACTaBIAIOT COOOW ydeOHBIE ayIUTOPHHM MJIsi TPOBEIACHUS Y4YeOHBIX 3aHATHM,
IpelyCMOTPEHHBIX IPOrpaMMoii OakanaBpraTa, OCHaIllEHHbIE 000pYI0BaHUEM U TEXHUYECKUMHU CPEICTBAMU
00y4YeHHsI, COCTaB KOTOPBIX OIpeaesieTcsl B pabounx Mmporpammax AUCHUILUIMH (Moxyieit). MarepuaibHO-
texaudeckoe odecrieueHrne OOIT GakanaBprara BKIIOYAET:
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6.2.1 OOopynoBanue, Heo0XoAMMOe B 00pa30BaTEJIBLHOM IpoLecce

Hayunsie nabopaTopuu, cHaOKEHHBIC CIEAYIOIIMM 000pYA0BaHUEM:

ABTOMAaTHYECKUN aICOPOLIMOHHBIN aHAIM3aTOP YAEIbHON MOBEPXHOCTH U nopucroctd Nova 1200e
Quantachrome CIIA — uicnionib3yeTcst 715l OTpeIeeHUs] TEKCTYPHBIX XapaKTePUCTUK MaTepruajioB (00bemMa 1
pasMepa TOp, YHIEIbHOW TOBEPXHOCTH) IO H30TEepMaM aacopOuuu- pecopbuuu azora mpu 77 K;
AncopOnoHHas yCTaHOBKA JIJIs1 UCCIIEIOBaHMs paBHOBECHOM afcopOniuu ra3os, [Ipecc Pike IR ¢ mudpoBeim
JAaTYNKOM JaBJICHUS - MCIONB3YeTCs JJIsl IPECCOBaHMS IpaHyJsl KaTaau3aTopoB U3 mopoikos; Llentpudyra
OIIH pns paznmenenus TBepaou u kunkou ¢az; YD-sun cnexkrpodoromerp CD-2000; criekrpodoromeTp
FOHUKO; cnekrpodoromerper KDK-3; Ilnamennsiii crnektpodoromerp PIIA-2-01 mnmsa omnpeneneHus
KOHIEHTPALUH LIEIOYHBIX U IIEJI0UHO-36MEIbHBIX METAUIOB B pacTBOpax; CueTYMK NPEU3NOHHBIN ra30BbIN
SHINAGAWA ¢ XUAKOCTHBIM 3aTBOPOM; TepMOCTaThl >KUJIKOCTHBIE; DJIEKTPOMEXAHUYECKHE MEIIAJIKH;
Becor ananmutnueckue OHAUS PA, Becsl nabopaTtopasie anekrponHsie KERN 440-43n, Becbl 1abopaTopHble
DL-300, Becs Texanueckue Ek 600, mabopatopusie anekTponnbie Becbl BK-600; Cymmnbabie mkadgsr SNOL;
pH-metpei-uonomepsr; AxBaguctuiuisitopsl; Ananuzatop XIIK «Oxcnepr-001-XITK» (nmopratuBHBIN);
KonGonarpeBarenu; Maruutaeie Memanku; Konmykromerp «Oxcnept-002»; Hacocwsl Bakyymuble; [leun
mydensabie SNOL; ®otomerp poroanekrpuueckuid FOnuko 1201.

6.2.2 YueOHO-HAIJIAIAHDLIE IOCOOMA:

KoMmmiekTsl MJUTIOCTPALlMOHHOTO  MaTepuana K JIGKIMOHHBIM KypcaMm; Ha0opsl 00pasIoB
(YHKIIMOHATBHBIX MaTepHUaNIOB (KaTaln3aTOpPOB, aJCOPOCHTOB, MUHEPAIBHBIX YAOOPEHUN U JIp.); TUIAKATHI
TUNOBBIX mocTepoB HUP 1 cTeHI0BbIX 10KIAI0B Ha KOH(EPEHIHIX; HAOOPH! MPOIYKIIMKA MPOMBIIIICHHBIX
NPEANPUSITUH;

6.2.3 Komnbiorepsl, HHG(POPMALMOHHO-TEJIEKOMMYHUKANMOHHBIE ceTH, anmnapatHo-
NporpaMMHbIe U ayANOBH3YyabHbIE CpPeICTBA:

IlepconanbHble KOMIIBIOTEPHI, YKOMIUIEKTOBaHHbIE NpourpsiBaTessMu CD u DVD, npuntepamu u
IPOrPaMMHBIMH  CPEJICTBAMU; TMPOEKTOPBI, HKpaHbl; ayJUTOPHUH CO CTAl[MOHAPHBIMU KOMILIEKCAaMU
otoOpakeHust uHpopMauu ¢ J000ro snekrpoHHoro Hocutens; WEB-kamepsr; nudposas kamepa K
ONTUYECKOMY MHKPOCKOIy; LH(]poBoii ¢doToanmnapar; KOMHPOBAIbHBIC alaparbl; JIOKalbHas CETh C
BBIXOJ0M B MIHTEpHET.

6.2.4 TleuaTHble U 3JIEKTPOHHBbIE 00pa30BaTe/ibHbIe  HH(POPMAIIMOHHBbIE PECYPChI:

[TomerneHust 11 CaMOCTOSITEIIPHOM pabOThl 00YUYAIOIIUXCSl OCHAIICHBI KOMIBIOTEPHON TEXHUKOU C
BO3MOXXHOCTBIO TOJKIIOYeHHsI K ceTu «MHTepHeT» UM 00ecrmedeHbl JOCTYIIOM B DIIEKTPOHHYIO
nH()OPMaAITMOHHO-00Pa30BATENBHYIO CPEly YHHBEPCHUTETA.

YHuBepcutrer  oOecrmeyeH  HEOOXOMUMBIM  KOMIUIGKTOM  JIMIICH3MOHHOTO U CBOOOJHO
pacnpoCTpaHsIeMOro MpPOrpaMMHOI0 OOecreueHusl, B TOM YHCJI€ OTEYECTBEHHOI'O MPOM3BOACTBA (COCTaB
ompezensercs B pabouyMx mporpaMmax TUCHUIUIMH (MOIyJied) W TOMJIEKHUT OOHOBJICHUIO TIPH
HEOOXOAMMOCTH).

[Ipn wucnonb3oBaHuM B 00pa30BATENBLHOM IMPOILIECCE TEUATHBIX W3JAHUA, B YHHBEPCUTETE
chopmMupoBaH OMOIMOTEUHBIN (POH/I, YKOMIUICKTOBAHHBIN MIEYaTHBIMU U3IaHUSIMH U3 pacuera He meHee 0,25
IK3EMILISApa KaXI0T0 U3 M3JaHU, YKa3aHHBIX B pa0OYUX MporpaMmax TUCIUIUIMH (MOJyJiei), mporpaMmmax
MPAaKTUK, HA OJHOTO OOydYaromierocss M3 4YHcia JIHI, OJAHOBPEMEHHO OCBAMBAIOIIMX COOTBETCTBYIOIIYIO
TUCITUTLIAHY (MOJIYJIb), TIPOXOISIIIUX COOTBETCTBYIOIIYIO MMPAKTHUKY.

OOyuaromumcsi obecniedeH 0CTyM (yOaJIeHHBIM JOCTYI), B TOM YHCJIE B Cilydae MNPUMCHCHUS
DJIIGKTPOHHOTO  OOYYeHHs, JUCTAHIIMOHHBIX  OOpa30OBaTENbHBIX  TEXHOJIOTHUW, K  COBPEMEHHBIM
npodeccuoHanbHBIM 0a3aM JaHHBIX U HH(OPMALMOHHBIM CHPABOYHBIM CHCTEMAaM, COCTaB KOTOPBIX
ompezensercs B pabodyux MporpaMMax JUCHUILIUH (MOAYJEH) M MOMJNEKHUT OOHOBIEHUIO (TIpH
HEOOXOAMMOCTH).

OOyyaromuecss W3 4YHCIa WHBAIUIOB W JIMI[ C OTPAHMYECHHBIMH BO3MOXXHOCTSIMHU 3J0POBBS
o0OecreunBarOTCs TEYaTHBIMA W (WJM) DJICKTPOHHBIMH 00pazoBaTelbHBIMUA pecypcamMu B (opmax,
aJIaNTUPOBAHHBIX K OTPAHUYCHUSM UX 370POBbSI.

Jlyist peanyzauyu OCHOBHOM 00pa3oBaTebHON MPOTpaMMBbI TTOATOTOBKH OaKajTaBpPOB MCIOJIb3YOTCS
doHaBl yueOHOH, yueOHO-METOIUYECKOW, HAy4YHOM, MEePHUOAMYECKOW HAyUYHO-TEXHHYECKOH JHMTepaTyphl
Nudopmanmonno-oudamoreunoro neatpa (MbIl) PXTY um. .M. MenneneeBa u xadenp, yqdacTByOIIUX B
peanu3aiyy nporpaMmel.
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Nudpopmannonno-oubnuoreunsid  nentp PXTY  wum. . WM. MenzgeneeBa oOecrneynBaer
MH()OPMAIIMOHHYIO HOJJICPKKY peanu3aniu POTPaMMBI, COCUCTBYET HOJTOTOBKE
BBICOKOKBIM()UITUPOBAHHBIX  CIICIIUAMCTOB, COBEPIICHCTBOBAHUIO y4eOHOTro Tmpolecca, Hay4dHO-

MCCJIEIOBATENbCKON  paboTHI,
CHEIUAIHCTA.

UBIL] yauBepcuteTa oOecrieuynBaeT OOydYaIOMIMXCSI OCHOBHOM y4eOHOH, yu4eOHO-METOIUYECKON W
HAYYHOUW JHUTEpaTypod, HEOOXOTUMOW I pealn3ali M KauyeCTBEHHOTO OCBOCHHS OOYYAIOIIMMHUCS TIO
nporpamme 0akaiaBprara 00pa3oBaTeILHOTO MPOoIIecca Mo BCeM TUCIHUIUIMHAM, ipakTukaMm U [ 1A ocHOBHO#M
00pa3zoBaTenbHON MPOTPaMMBbI IIOJATOTOBKH OaKaIaBpOB.

OO6muit 06sem MmHOTOOTpacieBoro ¢ponma MBI va 01.01.2022 cocraBnser 1 719 785 aks.

@®oHj yueOHOI U yueOHO-METOIUYECKON JIUTEepaTypbl YKOMILJIEKTOBAH MEYaTHBIMU M3AAHUSIMH U3
pacdera He MeHee 20 PK3EeMIUTIPOB KaKI0T0 U3 MU3AaHUI OCHOBHOU JINTEPATYPHI, IEPEUNCICHHON B Pa00UnX
porpaMMmax JTUCHUIUIMH (MOJyJiel ), MPAaKTUK, U HE MEHEe 5 IK3eMIUISPOB JIOMOJHUTENLHOM TUTEpaTyphl Ha
25 obyuvaromuxcs.

@oHJ AOMOJHUTENBHON JHUTEpaTyphl BKJIIOYAET MOMUMO Y4eOHOH mnuTepaTrypbl OQUIHANIbHEIC,
CIpaBOYHO-OMONMHOrpaduueckue, CreuaTu3upOBaHHbIE OTCUECTBEHHbIE U 3apy0OeKHbIe MEePHOANYECKHE U
uH(pOpMallMOHHBIE U3aHHUSL.

NubopmannoHHO-OMOTNOTEYHBIN [IEHTP 00€CIIeYNBACT CAMOCTOATEIBHYIO paboTy 00ydaromuxcs B
YUTAIBHBIX 3aj1aX, [PEIOCTABIIAS IMIUPOKUN BBHIOOP JUTEPATYphl MO aKTyalbHBIM HAIpPABICHUSM, a TaKXKe
obecrneunBaeT TOCTYII K podecCHOHATLHBIM 0a3aM JaHHBIX, HH)OPMAIIMHOHHBIM, CIIPABOYHBIM U TIOMCKOBBIM
CUCTEMaM.

Kaxnpiii oOydaromuiicss obecriedeH CBOOOAHBIM JOCTYIIOM M3 JIFOOON TOYKH, B KOTOPOW MMeeTcs
JIOCTyII K ceTn MIHTEpHEeT, K 31eKkTpoHHO0-0nOmoTedHoi cucteme (OBC) YHuBepcuteTa, KOTOpast COIECPKUT
pa3IUYHBIE W3JIaHUS 10 OCHOBHBIM HM3yYaeMbIM JHCIUILIMHAM W CcQOpPMHpOBAHA IO COTJIACOBAHUIO C
nmpaBooOIaAaTeNIIMA YI4EOHOM U y4eOHO-METOIMUECKON JTUTEPATYPHI.

Jlnst Oonee TMOTHOTO M OINEPATUBHOTO CIPaBOYHO-OMOIMoOrpaduyeckoro u MHPOPMALUOHHOTO
obcmyxuBanus B BL] peasim3oBana TEXHOJIOTHS SJIEKTPOHHOM TOCTABKH IOKYMEHTOB.

CIIOCOOCTBYET Pa3BUTHIO TPO(PECCHOHATBHON  KYJIBTYphl  OyIyIIero

DJIeKTPOHHbIe HH(OPMAIMOHHBIE PEeCYPChI, HCII0JIb3yeMble B IIpolecce 00y4eHus
PexBU3UTHI 10roBOpa

(HOMep, 1aTa 3aKJIIOYEHUS,

XapakTepucTuka OM0JIMOTEYHOT 0

C 26.09.2021 nmo 25.09.2022

HoroBop oT 26.09.2022 Ne 33.03-
P-3.1-5182/2022.

Cymma noroBopa — 569396-06

C 26.09.2022 o 25.09.2023
Ccbuika Ha cait ObC —
http://e.lanbook.com

DJIeKTPOHHBbINI .
Ne pecype CPOK JeiiCTBHS), CChIJIKA Ha (onna, nocryn Kk KoTOpOMy
caiit IbC, cymma orosopa, NnpeaoCcTaBJIAsieTCsl JOTOBOPOM
KOJIMYECTBO KJIKYeil

1 ONEeKTPOHHO- [IpuHaIeKHOCTD — CTOPOHHSA Komneknuu: «Xumus» - uza-sa HOT,
oubmmoreynass | PekBusutsl qoroBopa — OO0 «Xumusa» - w3g-Ba  JlaGoparopwust
cucrema (ObBC) | «M3naTenbcTBO «JlaHb 3HaHuH, «XuMHsI» - nu3n-Ba «JIAHDy,
«JIAHb» Horosop ot 26.09.2021 «Xumus»-KHUTY (Kazanckwuii
Ne 33.03-P-3.1-3824/2021 HallMOHAIbHBIN HCCIEA0BATENIbCKUN
TEXHOJIOTMYECKH YHUBEPCUTET),
Cymma noroBopa —498445-10 «Xumus» - m3g-sa OUIMATIIUTY,

«udopmatukay - wusn-Ba «JIAHbDby,
«udopmarukan-HarmoHanbHBIHA

Otkpeiteiii Yausepcuter «MTHTYUTy,
«HXEHEPHO-TEXHUYECKUE HAyKu» -
m3n-sa  «JIAHb», «Teopernueckas
MEXaHUKay - m3na-sa  «JIAHb»,
DOKOHOMHMKAa U MEHEJDKMEHT» - H31-Ba
Jamko m K., a Takke OTIelIbHBIC
W3/1aHUs B COOTBETCTBUHU C JJoroBOpoM.
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KonuuecTBo kitoueit — noctyn
JUTSL 3aPETHCTPUPOBAHHBIX
noab3oBateneii PXTY ¢ moboro
KOMITBIOTEPA.

YV naneHHslil 1OCTYII OCIE
MEePCOHAJILHON pPEruCTpalliy Ha
caiite OBC.

[TpuHaIEKHOCTD — CTOPOHHSIS
PexBusutel norosopa — OO0
«3narenscTBO «JIaHb)
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

Cymma noroBopa — 283744-98
C 26.09.2021 mo 25.09.2022

HoroBop ot 26.09.2022 Ne 33.03-
P-3.1-5181/2022.

Cymma noroBopa — 374384-40
C 26.09.2022 o 25.09.2023

Ccouika Ha cait ObC —
http://e.lanbook.com

KonnuectBo kitoueit — noctyn
JUTS1 3aPETUCTPUPOBAHHBIX
nojp3oBaTesie PXTY ¢ moboro
KOMITbIOTEPA.

V naneHHslil 1OCTYII MOCTe
IIEPCOHAJIBHON PETUCTPALUU Ha
caiite OBbC.

Komnexkmun: «Xumus» - m3a-sa HOT,
«Xumus» - wu3a-Ba  JlabGoparopus
3HAHWM, «XUMUS -
KHUTY (Kazanckuii HaMOHAJILHBIN
HUCCIENOBATEIILCKUA TEXHOJIOTHUECKUU
YHUBEpPCUTET), «XUMHUS» - H3JI-Ba
OUSMATIIUT», «Undpopmarukay -
HanmonanbHbIi OTKpBITHIA
Yuusepcurer «MHTYUT», DxoHoMuKa
1 MCHEDKMEHT» - n3/-Ba Jlamxkos u K.,
a TakKe OTHACIbHBIC H3JaHHSI U3
KOJUIGKIMWA JIpYTUX U3JIaTEIbCTB B
COOTBETCTBUU € [[oroBopom.

[IpuHaqIeKHOCTD — CTOPOHHSIA
PexBuzutsl noropopa — OO0
«3narenscTBo «JIaHb)
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

Cymma noroBopa — 283744-98
C 26.09.2021 mo 25.09.2022

Ccruika ga caiit 9bC —
http://e.lanbook.com

KonnuectBo kimtoueit — noctyn
JUIA 3apETUCTPUPOBAHHBIX
nojp3oBaTesier PXTY ¢ mo6oro
KOMIIBIOTEpA.

«XHUMU» - U31-Ba «JIAHb»,
«udopmatukay - wusn-Ba «JIAHbDby,
«IHXKEHEPHO-TEXHUYECKUE HAyKu» -
ma-sa  «JIAHb», «Teopernueckas
MEXaHUKay - n3n-sa  «JIAHby»,
«®uzukay - u3a-sa «JIAHby», a Takxke
OTJAENbHbIE  W3JaHUd U3  JIPYTUX
koJutekimid wm3parenbctBa «JIAHB» B
COOTBETCTBUU C J[oroBopom.
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YV naneHHslil 1OCTYII OCTE
MEePCOHAJILHON PEruCTpalliy Ha
caiite OBC.

DJIEKTPOHHO - [IpuHaIEKHOCTD — COOCTBEHHAsT | DJIEKTPOHHBIE BEPCHH  YYEOHBIX |
oubmuoreunas | PXTYVY. HayyHbIX wu3gaHuil aBTOpoB PXTY
cuctema UBIL] o Bcem OOIL.
PXTY um. Ccouika Ha caift ObC —
J.N. Mennenee | http://lib.muctr.ru/
Ba (Ha Oa3ze
AUNBC Hoctyn maist mosb3oBarennei
«pbucy) PXTY c m0060ro KOMIbOTEpa
Nudopmanmonn | [IpuHaAIEKHOCTH CTOPOHHSIS. DneKkTpoHHas OMOIMOTeKa HOPMATHUBHO-
O-CIIpaBOYHAas PexBusuth kouTpakta — OO0 TeXHUYeCcKux  u3ganul.  CoaepxuT
cucreMa «MH®OPMITPOEKT-LlenTp» NES 40000 HaIlMOHAJILHEIX
«TEXODKCIIEP cranaaproB u np. HT/]
T» «Hopwmpl, KonTtpakt ot 24.12.2021
npaBuia, 216-2772A/2021
CTaHapThI
Poccuny. Cymma norosopa — 887 604-00

C 01.01.2022 o 31.12.2022

Ccouika Ha cailt ObC —

http://reforma.kodeks.ru/reforma/

Konunuectso kitoueit — 10

JUICH3UH + JIOKaTbHBINA JOCTYII C

komnbroTepoB UBILI.
OneKTpoHHas [IpuHaqIeKHOCTD — CTOPOHHSA B OB/] noctynHbl 2JIEKTPOHHBIE BEPCUU
ouobamnoreka PexBusute noroBopa — ®PI'bY JIuccepTarui Poccwuiickoit
JccepTanuin PI'b I'ocynapcTBeHHO# OMOIHOTEKU:
(OB/1 PI'b) Jorosop ot 23.04.2021 ¢ 1998 roma — mo cHeNUaAIBHOCTSIM:

Ne 33.03-P-2.0-23269/2021
Cymma norosopa — 398 840-00
C 23.04.2021 mo 22.04.2022

Ccruika ga caiit 9bC —
http://diss.rsl.ru

KommuectBo kimroueit — 10
auuen3uii + pacneyarka B UBLIL

«IKOHOMUYECKHE HayKny,
«HOpuanueckue HayKu»,
«Ileparornueckue HayKI» u

«IIcuxomornyecKue HayKm»;

¢ 2004 ropa - Mo BceM CIIEIUAIBHOCTSIM,
KpOME MEIUITMHBI U (hapMaIiu;

¢ 2007 roga - Mo BceM CIIEIUAIBHOCTSIM,
BKJItOYass pabOThl 10 MEIUIMHE M
bapmarmu.
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b1 BUHUTHU [IpuHaIeKHOCTD — CTOPOHHSA Kpynneiimas B Poccun 0a3 JaHHBIX 1O
PAH PexBuzutsl noropopa- BUHUTHU | ecteCTBEHHBIM, TOUHBIM U TEXHUYECKUM

PAH HaykaMm. Bxmowaer Marepuanel PXK

Horosop ot 20.04.2022 (PedeparuBnoro xxypuana) BUHUTU c

Ne 33.03-P-3.1-4426/2022 1981 r. O6mwuii o6sem B — Gonee 28

MJIH. IOKYMEHTOB

Cymma norosopa - 100 000-00

C 20.04.2022 no 19.04.2023

CcbLUika Ha calT —

http://www.viniti.ru/

KonuuectBo kiroueit —

JIOKAJIBHBIN TOCTYIT 1S

nonb3oBateiiein PXTY B UBL]

PXTY.
Hayuno- [IprHaIIEKHOCTh — CTOPOHHSS Hayunast osmekTponHHas OuOnmoTeka
JIEKTPOHHAS PexBu3uThl 10roBopa — eLIBRARY.RU — 510 KpynHenmmwmii
OoubIMoTeKa OOOQO Hayunas »nexkTpoHHast pOCCHUICKHI nH(DOpPMAITMOHHO-
«eLibrary.ru» o6ubnmoreka, aHAJTUTHYECKUI TopTan B objactu

Horosop ot 24.12.2021 HAayKH, TEXHOJOTUHU, MEAUIUHbBl U

Ne SU-364/2021/33.03-P-3.1-
4085/2021

Cymma ngorosopa — 1 309 275-00
C01.01.2022 o 31.12.2022

CcplIKa Ha caiT —
http://elibrary.ru

KonuuecTBo kitoueit — noctyn
g monb3oBareiied PXTY mo IP-
aJpecaM HEOrPAHUYEH.

V naneHHslil 1OCTYII OCTe
IIEPCOHAJIBHON PETUCTPALUU Ha
caiite HOB.

oOpa3oBaHus, coaepxamuii peeparsl u
MIOJTHBIE TEKCTHI OoJiee 29 MITH Hay4YHBIX
cTareil W myOJMKamuid, B TOM 4YHUCIIE
9JIEKTpOHHBIE Bepcun Oosiee 5600
pOCCHUICKHUX HAy4YHO-TEXHUUYECKUX
JKYPHAJIOB.

CnpaBouHo- [IpuHagne:xHOCTh — CTOPOHHSIS l'apant — cripaBo4HO-IIpaBOBas cucTemMa
npaBoBast KonTtpaxkr ot 27.12.2021 Mo  3aKoHOAATeNbCTBY  Poccuiickoii
cHUcTema Ne 215-2743A/2021 ®denepanuu.
I"apanT»

Cymma konTtpakrta 680 580-00

C 01.01.2022 o 31.12.2022

CchlKa Ha CalT —

http://www.garant.ru/

KonnuectBo kimtoueit — noctyn

g monb3oBareiied PXTY 1o IP-

aJipecaM HeOrpaHUYEH
DIEKTPOHHO- [IpuHagne:xxHOCTh — CTOPOHHSIS DneKTpoHHass OuOIMOTEeKa BKIIIOYACT
OMOIMOTEYHAS 6osee 5000 HauMeHOBaHMI YYEOHHUKOB
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cucreMa
A30aTeIbCTBA
«fOPAUT»

«INEeKTPOHHOE U3IATEIbCTBO
IOPAUT»

Horosop ot 16.03.2022

Ne 33.03-J1-3.1-4377/2022

Cymma norosopa — 478 304.00
C 16.03.2022 no 15.03.2023

Ccplnka Ha cailT — https://biblio-
online.ru/

KonuuecTBo kitoueit — noctyn
JUTSL 3apErUCTPUPOBAHHBIX
nonb3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

VY 1aneHHsbli 1OCTYI I1OCTIE
MEePCOHAJILHON pErUCTpalliy Ha
caiite OBC.

U y4eOHBIX IMOCOOHIA 0 BCEM OTpaciisiM
3HaAHUU TUISt BCEX YpPOBHEMU
poheccCHOHATLHOTO o0Opa3oBaHUs
OT BEAYIIUX  HAYyYHBIX  IOKOJI  C
coOmrofneHreM  TpeOOBaHWI  HOBBIX
®I'OCos.

DJIEKTPOHHO-
OubmuoreyHas
cucrtema
«KoHcynpTant
CTYJICHTa»

[IpuHaIeKHOCTD — CTOPOHHSIS
00O «Ilonurexpecype»
Horosop ot 16.03.2022

Ne 33.03-P-3.1-4375/2022

Cymma oroBopa — 258 488 - 00
C 16.03.2022 o 15.03.2023

CchUIKa Ha CaiiT —
http://www.studentlibrary.ru

KonnuectBo kimtoueit — noctyn
JUTS1 3aPETUCTPUPOBAHHBIX
nojp3oBaTesie PXTY ¢ moboro
KOMITbIOTEPA.

V naneHHslil 1OCTYII OCTe
IIEPCOHAJIBHON PETUCTPALUU Ha
caiite OBbC.

KomruiekT u3nanuii, BXoaAmux B 0a3y
MaHHBIX «DIEKTpOHHAs OMOIMOTEeKa
TexHnIeckoro BY3ay.

10

ONEeKTPOHHO-
OubIHoTEYHAas
cucTrema
«ZNANIUM.C
OM»

[IpuHagIeKHOCTD — CTOPOHHSA
000 «3HAHUYM»,

Horosop ot 06.04.2022

Ne 48 50¢/33.03-P-3.1-4378/2022

Cymwma gorosopa — 31 500-00
C 06.04.2022 no 05.04.2023

CcplIKa Ha caiT —
https://znanium.com/

KonuuecTBo kitoueit - noctyn
JUTSL 3aPETHCTPUPOBAHHBIX
noab3oBateneii PXTY ¢ moboro
KOMIThIOTEPA.

Komnekiuss wu3ganuii  yueOHHMKOB U
y4eOHBIX TOCOOWMH TO  Pa3IMYHBIM
OTpacisiM 3HAaHUU JUI BCEX YPOBHEU
poeCCHOHAIBHOTO 00pa30BaHUS.
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11 WNndpopmanmonn | IIpuHanie:xxHOCTh — CTOPOHHSS CucremaTtuszanus, KOPPEKTUPOBKA

o- 00O «Hayynas snekTpoHHas npoduieit YYEHBIX PXTY u
aHaUTHUYeCKass | Ombmmorekay yHUBEpcUTETa B  LenoM. AHanus
cucrema Science My OJIMKAITMOHHOM AKTUBHOCTH
Index Horosop ot 11.04.2022 COTPYIHUKOB YHHBEPCUTETA.

Ne 33.03-J1-3.1-4376/2022
Cymma gorosopa — 108 000-00
C 11.04.2022 1o 10.04.2023

CcplIKa Ha caiT —
http://elibrary.ru

Komnuuectso xiroueii —
JIOKAJIbHBIN TOCTYIT JJIs
corpynaukos MBI,

Bbecrinarapie apXuBHBIC KOJUIEKIIMH, TPUOOpeTeHHBIE MUHOOPHAYKH JIS By30B.

Apxus 3garenscTtBa American Association for the Advancement of Science.Ilaker «Science Classicy
1880-1996

Apxus M3narenscra Annual Reviews. Ilaket «Full Collection» 1932-2005

Apxus n3narenscrBa Macturyra ¢usuku (Benukoopuranus). I[Taker «Historical Archive 1874-1999»
C IEPBOTO BRINYCKA KAXKI0I0 »KypHana no 1999, 1874-1999

Apxus m3narenscrsa Nature Publishing Group. ITakeT «Nature) ¢ meEpBOro BBITYCKA IEPBOrO HOMEpPaA
o 2010, 1869-2010

Apxus_m3mareancrBa Oxford University Press. ITaker «Archive Completey ¢ mepBoro BBIIYCKa
Ka)XJI0T0 sKypHana 1mo 1995, 1849-1995

Apxus m3garennctsa Sage. [Taker «2010 SAGE Deep Backfile Package» ¢ mepBoro BBITYCKa KaXKI0I0
>kypHasia mo 1998, 1890-1998

Apxus m3narenscrBa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BBEIIYCKa KaXKIOIO
>kKypHasia mo 1996, 1798-1997

Apxus_m3parennctBa Cambridge University Press. ITaker «Cambridge Journals Digital Archive
(CJDA)» ¢ mepBOro BBEITYCKa Ka)KI0ro sxkypHauaa mo 2011, 1827-2011

Apxus xxypHanoB Koposnesckoro xummuyeckoro oomectsa(RSC). 1841-2007

ApXHMB KOJUIEKIIMU KYPHAJIOB AMEpPHKAHCKOro reodusnyeckoro corwsa (AGU), npeaocraBiaseMbli
m3gaTenbcTBoM Wiley Subscription Services, Inc. 1896-1996

becriatHpie oduimaabHbie OTKPHITBIE pecypchl THTEpHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6benunsier 6omee 10000 HaydHBIX KYpHAJIOB MO Pa3JIMYHBIM OTPACIsAM 3HAHHUH (OKOJIO 2
MUJUTMOHOB cTareid) uzl34 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6aze pasmemeno 6osee 3000 KHUT MO pa3IWYHBIM OTPACISAM 3HAHWH, MPEJOCTABICHHBIX 122
HAYYHBIMH U3/1aTEIHCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza pannpix BkiItouaer Oonee 300 perieH3MpPyEeMBIX JKYypHAJIOB MO OMOMEIUIIMHE, MEIUIMHE U
€CTECTBEHHBIM HaykaM. Bce ctaTthu, pa3menieHHbIe B 0a3ze, HaX0AaTCsl B CBOOOTHOM JIOCTYTIE.

4. DNeKTpOHHBIN pecypc arXiv https://arxiv.org/

KpynuelimuM OecriiaTHBIA apXWB AJICKTPOHHBIX HAyUYHBIX MyOJIMKaluid 1Mo pasaenam (U3HKH,
MaTeMaTHKH, WH()OPMATUKH, MEXAaHUKH, aCTPOHOMHH U Ouonoruu. MMeercs moapoOHBIN TeMaTHYeCKHA
KaTaJIOT ¥ BO3MOXKHOCTb ITOMCKA CTaTel 10 MHOXKECTBY KPUTEPHUEB.

5. Komnexmus xxypuanos MDPI AG http://www.mdpi.com/

MHoOTOUCITUTITMHAPHBIA ~ TMPPOBOM  M3AATENBCKUN  pecypc, sBIseTcs IiaTGopmMor s
peleH3UPYEeMbIX HayYHBIX KypHAJIOB OTKpBITOro focryma, uznarommxcs MDPI AG (bazens, LlBeitapus).
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N3narennbcTBO BhIyckaeT 6omnee 120 pazHOOOPa3HBIX 3JMEKTPOHHBIX JKYPHAJIOB, HAXOISIIUXCS B OTKPBITOM
JIOCTYyTIE.

6. W3narenscTBO ¢ OTKpBITHIM JocTynoM InTech http://www.intechopen.com/

[TepBoe u kpymHEiiIee B MUPE U31aTEILCTBO, MMyOJIUKYOIIee KHUTH B OTKPBHITOM JOCTYyIIE, 0K0j10 2500
HAay4YHBIX W3naHui. OCHOBHAs TeMaTW4ecKas HaMpaBIICHHOCTh - (PU3UYECKHE M TEXHUYECKUE HAYKH,
TEXHOJIOTHH, METUIIMHCKUE HAYKH, HAYKH O KU3HH.

7. baza nanubix xumuueckux coenuaennid ChemSpider http://www.chemspider.com/

ChemSpider — 3T0 OGecraTHas XxuMu4Yeckas 0a3a aHHBIX, MPEIOCTABIIAIONIAs OBICTPBIN JTOCTYN K
Oosiee yeM 28 MMJUTMOHAM CTPYKTYp, CBOWMCTB M COOTBETCTBEHHOM MH(opMmanuu. Pecypc mpuHamiexut
Koponesckomy xumuueckomy obmmectBy Bennkoopuranuu (Royal Society of Chemistry).

8. Komnnexnus sxypranoB PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — komexius >KypHaJloB, B KOTOPBIX MyOJIMKYIOTCS OTYETHI O HOBBIX HCCJIECIOBAHUSAX B
00J1aCTH €CTECTBEHHBIX HAYK U MEAMITMHBL. Bce xKypHaisl pa3MenieHsl B cBoOoaHoM noctyre (Open Access),
BCE CTaThH MPOXOIAT CTPOTroe HAyYHOE PElieH3UPOBaHNUE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomcTtBo mo marentam u toBapHbiM 3Hakam CHIA — USPTO — mnpenocraBisier cBOOOIHBIH
JIOCTYTI K aMEPUKAaHCKUM TIaTeHTaM, OIyOJIMKoBaHHBIM ¢ 1976 1. [1o HacTosmiee Bpems.

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[Tarentsr (MO0 maTteHTHBIC 3asBKU) Oosiee 50 HAIMOHAIBHBIX W HECKOJBKUX MEKTyHApPOIHBIX
MATEHTHBIX OIOPO, B TOM YHclie ociaHbie TeKCThl maTeHToB CIIIA, Poccuu, ®@pannuu, Smonuu u mp.

11. denepanbHbIiI WHCTUTYT MIPOMBIIIICHHOM COOCTBEHHOCTH (DUIIC)
http://www .fips.ru/wps/wcm/connect/content _ru/ru

Nudopmanmonnsie pecypcsl DUIIC cBobogHOTO HOCTYMIA!

- OnexrponHsle Orosierenu. zobperenus. [lonesnsie moaenu.

- OTKpBITBIE PEECTPHI POCCUMCKUX M300pETEHUI U 3asIBOK HAa U300pPETCHUSI.

- Pedepatsl poccuiickuX MaTEHTHBIX JOKyMEHTOB 3a 1994-2016 rr.

- [TonHbIE TEKCTBI POCCUMCKUX TMAaTEHTHBIX JOKYMEHTOB U3 TMOCIEIHEro OQUIHAIbHOTO
OroJIIeTeHsl.

6.3 TpedoBanus k kaapoBbIM ycaoBusam peanudanuu OOII 6akanaBpuara

Peanuzanus OOII 6akanaBpuata obecrieynMBaeTcs MeJarorndeckuMu pabOTHUKAMU YHUBEPCUTETA, a
TaK>Ke JINLaMu, puBliekaeMbiMu K peanu3aiuu OOII 6akanaBpruara Ha MHBIX YCIOBUSIX.

KBanudukarms menarorndeckux paOOTHUKOB YHUBEPCHTETAa COOTBETCTBYET KBAM(DUKAIIMOHHBIM
TpeOOBaHUAM, YKa3aHHBIM B KBaTU(UKAITMOHHBIX CITPABOYHHUKAX M (MJTH) MPOoheCCHOHATBHBIX CTaHIapTaXx.

He menee 60 npoyenmos 4iCICHHOCTU TIEIarOTMYECKNX PaOOTHUKOB YHUBEPCUTETA, yUACTBYIOLIHX
B peanuzanuu OOII 6akanaBpuarta, ¥ JIUI], TPUBJICKAEMbIX YHHBEpCUTETOM K peanusammu OOI1 6akanmaBpuara
HA WHBIX YCIIOBUSX (MCXOAS W3 KOJMYECTBA 3aMEIIaeMbIX CTaBOK, MPUBEIACHHOTO K IEJIOYHCICHHBIM
3HAYCHMSIM), BEAYT HAYYHYIO, y9eOHO-METOINYECKYIO U (WJIM) MPAKTHYECKYI0 paboTy, COOTBETCTBYIOIIYIO
pOoUITIO TIPETIoAaBaeMON TUCIUTIIHHBI (MOIYJIS).

He menee 5 npoyenmog 4iCIIieHHOCTH MEJarornyeckux paboOTHUKOB YHUBEPCUTETA, YUACTBYIOIINX B
peanmuzanun OOl 6akanaBpuaTa, U 1ML, MPUBJIEKAEMBIX YHUBEpcUTeTOM K peanusaunu OOII 6akanaBpuara
Ha MHBIX YCIIOBUSX (MCXOMAS W3 KOJMYECTBAa 3aMEIIAeMbIX CTaBOK, MPUBEIACHHOIO K IEJIOYHUCICHHBIM
3HAUEHUSIM), SIBIISIIOTCS PYKOBOAUTEISAMHU U (MIM) PaOOTHHKAMHU WHBIX OPTaHU3AIHMA, OCYIIECTBISIONIUMHI
TPYIOBYIO  JICITEIIBHOCTh B TNPO(ECCHOHAIBHONW cdepe, COOTBETCTBYIOMEH MpodhecCuoHaTbHON
NEeSTENIbHOCTH, K KOTOPOU TOTOBSITCS BBIITYCKHUKH (MMEIOT CTaK pabOThI B JaHHOU MpodeccuoHAIBHOM cdepe
HEe MeHee 3 JeT).

He menee 60 npouenmog UVCIEHHOCTH TNENAarornyeckux paOOTHUKOB YHHMBEpPCHUTETa M JIUI,
IpUBJIEKaEMbIX K 00pa30BaTeNIbHOM JeSTEIbHOCTH YHUBEPCUTETA HA UHBIX YCIOBUAX (MCXOMS U3 KOJUYECTBA
3aMeEIIaeMBbIX CTaBOK, IPUBEIEHHOTO K LEIOYHUCICHHBIM 3HAYCHUSIM), UMEIOT YUCHYIO CTEIICHb (B TOM YHCIIe
YYCHYIO CTETICHb, IOJYUYEHHYIO B HHOCTPAaHHOM TOCYJIapCTBE M Mpu3HaBaeMyto B Poccuiickoit deneparun) u
(unM) ydeHoe 3BaHME (B TOM YHMCIIE YYEHOE 3BaHME, IMOJYYCHHOE B HMHOCTPAHHOM TIOCYJapCTBE U
npuszHaBaemoe B Poccuiickoit denepanun).
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6.4 TpeOooBanus k puHAHCOBBIM yca0BusM peasuzanuu QOII 6akanaBspuara

®dunancoBoe obecrieuenue peanusanuu OOIl GakanmaBpuata OCYIIECTBISETCS B 00beMe HE HUXKE
3HaYeHUH 0a30BBIX HOPMATHMBHBIX 3aTpaT Ha OKa3aHHE TOCYJAapPCTBEHHBIX YCIyT [0 pealu3aluu
00pa3oBaTeNbHBIX TMPOrPaMM BBICIIET0O OOpa3oBaHMs — TporpaMM OakajlaBpuata W 3HAYCHHM
KOPPEKTUPYIOIMHUX K03(DPHUIIMEHTOB K 6a30BBIM HOPMATHBAM 3aTpaT, ONpeaeasieMblXx MUHUCTEPCTBOM HAYKH
U BhIcIIero oopa3oBanus Poccuiickoit deneparuu.

6.5 TpeOoBanusi K mNpPUMeHieMbIM MeXaHM3MaM OIEHKH Ka4decTBa 00pa3oBaTe/JbHOM
JNeITeJIbHOCTH U MoAroToBKU o0yyawmmxces mo OOII 6axkanaspuara

KauectBOo 00pa3oBaTenbHON JeATENHbHOCTH M TOAroTOBKHM oOydaromuxcs OOIl GakamaBpuata
oIpezeNsieTcss B paMKaxX CHUCTEMbl BHYTPEHHEH OLIEHKH, a TakKe CHCTEMbl BHEUIHEH OIEHKU, B KOTOPOM
YHUBEPCUTET MIPUHUMAET ydacThe Ha TOOPOBOJIBLHOM OCHOBE.

B nensx coBepmencTroBanus OOII 6akanaBpuaTa npu MpoBECHNUN PETYJISIPHON BHYTPEHHEH OIICHKH
KauecTBa 00pa3oBaTeIbHON ACITETLHOCTH U MOATOTOBKH oOy4arormmxcs o OOl OakanaBpuara mpuBiIeKaet
paboronateneii u (MiaM) MX OOBEAMHECHHS, WHBIX IOPUAUYCCKUX M (WiIH) (U3UYECKUX JIMI, BKIFOYAs
MeAarorndeckux paboTHUKOB YHUBEPCUTETA.

B pamkax BHyTpeHHEH CHCTEMBI OIlEHKM KaudecTBa oOpa3oBareinbHOM aestenbHOCTH 1o OOII
OakamaBpuata OOYYaIONUMCS TIPEJOCTaBISETCS BO3MOXKHOCTH OILIGHWBAaHUS YCIIOBUH, COACpXKaHUS,
OpraHM3aly M KadecTBa 0Opa30BaTEIbHOrO IMpolliecca B LIEIOM M OTIACNbHBIX AUCHUIUIMH (MOAYJeH) u
MPAKTHK.

Buemnsis oneHka kauecTBa 00pa30BaTEIbHOM JEATENBHOCTH 10 MporpaMme OakaiaBpuaTa B paMKax
MpoLEeaypbl TOCYJIapCTBEHHOM AaKKpPEIUTAIMU OCYILECTBISAETCS C LEIbI0 MOATBEPKICHUS COOTBETCTBUS
00pa3oBaTenbHON AeATEIHPHOCTH 0 TTporpamme OakanaBpuara TpedoBanusm @I'OC BO.

BremHsis olieHka kadecTBa 00pa3oBaTeNbHOM JESTEIBHOCTH U MOATrOTOBKH oOyvaromumxcs mo OOII
OakanaBpuaTa MOMET OCYLIECTBIATHCA B paMKax HpodecCHOHaIbHO-00UIECTBEHHON aKKpeIuTaluH,
POBOAMMOM paboToaTEeNAMU, UX O0BETUHEHUSMH, & TAKIKE YIIOTHOMOYEHHBIMI UMH OPTaHU3AIHSIMHE, B TOM
YyHclie WHOCTPAHHBIMHM OpraHu3alUsIMH, JTUOO aBTOPHU30BAHHBIMH HAIMOHAJIBHBIMU TNPOQecCHOHAIBHO-
00IIECTBEHHBIMHU OPTaHU3AIUSIMU, BXOSAIIINME B MEXTyHAPOIHBIE CTPYKTYPHI, C IENbI0 MPU3HAHUS Ka4eCTBa
U YPOBHSI MOATOTOBKH BBITYCKHHUKOB OTBEYAIOIIMMU TPEOOBaHUSAM MPOPECCHOHANBHBIX CTaHAAPTOB (IpH
HAMM4YUM) U (W) TpeOOBaHUSM PBIHKA TPY/A K CHEIIHATMCTAM COOTBETCTBYIOIIETO MPOQUIISL.

7 HOPMATHUBHO-METOAUMYECKOE OBECIIEYEHHUE CHUCTEMbI OHLEHKH
KAYECTBA OCBOEHHUS OBYYAIOHIUMHUCS ITPOI'PAMMbI BAKAJIABPUATA

B cootBerctBUn ¢ ®I'OC BO 3++ no Hanpasiennto noarotoBku 18.03.01 Xumuueckasi TeXHOJI0THs
OllCHKa KadecTBa ocBoeHus oOydarommmucs OOIl OakamaBpuara BKIIOYAET TEKYIIUH KOHTPOIIb
yCIIEBaeMOCTH, TPOMEKYTOUHYI0 artectanuio U [ MA oOyuaromuxcsi.

HopMaTtuBHO-MeTOIMUECKOE OOECTIeUeHUE TEKYMIEro KOHTPOJSI YCHEBAEMOCTH, MPOMEXKYTOUHOM
arrectanuu U [MMA obyuaronuxcs mo OOII 6akanaBpuarta ocymiectsisiercs B cootBerctBuu ¢ @I'OC BO
3++ U JTOKaJIbHBIMA HOPMATUBHBIMU aKTaAMH YHUBEPCUTETA.

Texywuii KOHMPOTb, NPOMEIHCYMOUHAS AMmMeCmayus U ammecmayuoHHble UCNLIMAHUS UMO020801
(cocyoapcmeennotl umozoeou) ammecmayuu evinyckuuxos OOII 6axanaspuama

Texymuii KOHTPOJIb W TMPOMEKYTOUHAs aTTecTalus MO BCEM BHUAAM Y4e€OHOW JesTeNbHOCTH
00y4JaromnXcsi OCYHIECTBISICTCS B COOTBETCTBHHM C TpeboBaHUsMHU [lonmokeHusT O peUTHHIOBOW cHCTEMe
OIICHKHM KaudecTBa ydeOHOH paboTel crygeHTOB B PXTY wum. JI.M. MenneneeBa, NMpUHATOTO pEIICHUEM
VYuenoro cosera PXTY um. J[.M. MenneneeBa ot 26.02.2020, nmporokon Ne §, BBeI€HHOr0 B JI€WCTBHE
npukazoMm pekropa PXTY um. JI.1. Menaeneera ot 20.03.2020 Ne 27 O/I.

Tekymuii KOHTPOJb YCIEBAaEMOCTH OOyYaIONMIUXCs OOECIeuynBaeT OIICHKY YPOBHS OCBOCHHUS
JTUCIUILINH, POX0KIEHUS IPAaKTHK, BbioHeHus: BKP u npoBoauTcs npenonasareneM Ha J1r000M U3 BUJOB
y4eOHBIX 3aHATUI. O0A3amenvHoll cocmasnauieil meKyuyeco KOHmpOJia ycneeaemoCcmu a611encs yuem
npenooasameniamu RHOCEU,AEMOCMU YUeOHbIX 3anamuil ooyyarowumuca. Ilo pesynpraTam TEKyIIEro
KOHTPOJII yCIEBAEMOCTH TPU pa3a B CEMECTp MJIg BCEX KypCOB MO BCEM JUCUMUILUIMHAM IPOBOJUTCS
aTTecTaIus 00yJaromuxcs.

[TpoMexyTodHast aTTecTaIus MPOBOAUTCS B (hOpME SK3aMEHOB, 3a4€TOB C OIICHKOM M 3a4ETOB ISl BCEX
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KypCOB 10 AMCIMILTUHAM U TPAKTHKAM, IPEIyCMOTPEHHBIM YYeOHBIM IMJIaHOM. Pe3ynbTarhl caun 3a4eToB
OILICHMBAIOTCS] HA «3aUYTE€HO», «HE 3aYTEHO»; 3a4€TOB C OIICHKOM U IK3aMEHOB — Ha «OTIUYHO», «XOPOIIO»,
«YJIOBJIETBOPUTEILHO», «HEYIOBIECTBOPUTEIHHOY.

[Tpu ocBoennu Hactosimenr OOIT 6akanaBpuara U3ydyeHHE YaCTH TUCIHMIUIMH MOXKET OBITh 3aMEHEHO
HA OHJIAH-KYpCHhI, MPU YCIIOBUHU, YTO B pE3yJIbTaTe OCBOCHHS OHJIANH-Kypca (OPMHUPYIOTCS TE Ke
KOMIIETEHIIMH (4aCTU KOMIIETEHIMI), YTO U B paMKaX YKa3aHHBIX TUCHUIUIMH. OHIAHH-KYpC OJIKEH OBbITh
BBIOpaH U pearn30BaH B COOTBETCTBUU C [lomojkeHrneM 0 3aueTe pe3yabTaTOB OCBOCHHS OTKPHITHIX OHJIANH-
KYPCOB, peaiu3yeMbIx oOpaszoBatenbHbIMU opranm3anusmu, B PXTY um. JI.M. MenaeneeBa, mpuHITOTO
peumienneM Yyenoro coera PXTY um. [I.U. Menneneea ot 27.03.2020, nmpoTokona Ne 9, BBeIEHHOTO B
neiicreue npukasoM pekropa PXTY um. JI.U. Menneneesa ot 27.03.2020 Ne 29 O/I.

I'MA ocymecTBisieTcss B COOTBETCTBHUH C TpeOoBaHUsMU [lOJOKEHHS O TOPSIKE MPOBEIACHUS
rOCYy/IapCTBEHHOW HMTOTOBOM aTTeCTallMM MO 00pa30BaTEbLHBIM IMPOTrpaMMaM BBICIIETO OOpa3OBaHUS —
mporpamMmaM OakajaBpuaTa, MporpaMMmamM CIeHAINTETa, mporpammaM maructparypsl B PXTY um. JI.W.
Menneneesa, npuHsaToro pemenueM Yuenoro copera PXTY um. JI.U. Menneneesa ot 30.10.2019, npoTokon
No 3, BBeneHnHoro B neiictBue npukazom pektopa PXTY um. J[.M. MenaeneeBa ot 14.11.2019 Ne 646A;
[TonmoxxeHust O BBIMYCKHOW KBaJM(UKAMOHHOW pabore g oO0ydarommxcs M0 00pa3oBaTeIbHBIM
mporpaMMaM BBICHIETO 00pa3oBaHus — Mporpammam OakanaBpuara, MporpaMMaM CIelHaluTeTa,
nporpammaM Maructparypsl B PXTVY nm. JI.. Menaeneesa, IpuHATOrO peuieHueM YuyeHoro cosera PXTY
uM. [I.11. Menneneesa ot 30.10.2019, nporokon Ne 3, BBeZieHHOr0 B AeiicTBHE MprKka3zoM pektopa PXTY um.
J.N. MenneneeBa ot 14.11.2019 Ne 646A.

K T'MA nomyckarorcst oOydaromuecsi, He UMEIOIINE aKaJeMHUUYECKON 3aJI0JDKEHHOCTH U B TOJTHOM
o0beme BhIoNHUBIIKME y4eOHBIH miaH mo OOIl GakamaBpuara B coorBerctBuu ¢ ®I'OC BO 3++ mo
HanpasyieHuo noAroroBku 18.03.01 Xumuuyeckasi TexHosorus, a1 nposeaeHus [ MIA B yHuBepcurere
eXeromHo GOpPMUPYIOTCS TOCYIAapCTBEHHBIC Sk3ameHarnnoHHble komuccuun (I'DK) u  anmenmismuoHHBIE
komuccur. Tembl BKP otpaxaror aktyanbHbIe Tpo0JIeMBbI, CB3aHHBIC ¢ HanpaBieHueM noarotoBku 18.03.01
XuMUYecKasi TEXHOJIOTHs, Y HUBEPCUTET yTBEPIKAACT NIEPEUCHb TEM BBITYCKHBIX KBaTU(UKAIMOHHBIX PadoT,
MpeiaraeMbIX 00yJaromuMcs (J1ajiee — MepedueHb TeM), M JOBOJIUT €ro /10 CBEACHHUS O0YydYaroIMXCs HE
MO3/IHEE YeM 3a 6 MeCsIEB J0 J1aThl Hauajia ToCyAapCTBEHHOM UTOTOBOM aTTeCTaluH.

Tema BKP mepconanpHO TSl KakIOro OOYYaroIIerocsl YTBEP)KIAETCS MPHUKA30M IPOpPEKTopa Io
YHUBEPCUTETY TIepe]] Ha4uajaoM BBITIOIIHEHUS BBITYCKHOW KBaTH(PUKAIMOHHON paboThl. JIaHHBIM MPHUKA30M
yTBepkaaercs takxke pykoBoautenb BKP. Ilepen nauanom BeimonHeHnuss BKP oOyuaromuiics coBMeCTHO ¢
PYKOBOAMUTENEM COCTABIISIET MHAMBU Ty JIbHBIN TJIaH MOATOTOBKY U BeinosHeHuss BKP, npeaycmarpuaromnuii
O0YepPETHOCTh M CPOKH BBITTOJTHEHHUS OTACIBHBIX 4YacTe paboThl. TekcT mosicHuTenbHOW 3amucku BKP
MPOBEPSIETCS] HA HAJIMYKMe HEMPaBOMEPHBIX 3auMCTBOBaHUU. [IpoBepka OCyIIecTBISETCS B COOTBETCTBUU C
[TonoskxeHneM O TOPSAIKE MPOBEPKH BBIMYCKHBIX KBATH(PHUKAUMOHHBIX pabOT M Hay4dHBIX NOKIaI0B 00
OCHOBHBIX pe3yJibTaTaX IMOATOTOBJICHHBIX HAyYHO-KBATH(UKAIMOHHBIX paboT (muccepraiuii) Ha o0beM
3aMMCTBOBAHUS M UX Pa3MEIICHUsI B 3JIEKTPOHHO-OMOnmoreunoit cucreme PXTY wmm. J[.W. Menneneena,
OpUHATBIM pemieHueM YueHoro cosera PXTY um. JI.M. MenaneneeBa ot 30.10.2019, nmporokon Ne 3,
BBEJICHHBIM B fieiicTBUe npuka3zoM pekropa PXTY um. .. MenneneeBa ot 14.11.2019 Ne 646A.

3amura BKP npoBogutcs Ha oTkphIThIX 3acenanusx ['OK ¢ yuactuem He MeHee AByX TpeTei ee
cocrtaga. ['paduk 3amuter BKP cocTaBnsieTcs mo coriacoBaHUIO ¢ 00yJArOIIMMUCS M TOBOJUTCS IO CBEJICHUS
oOyuaromuxcs He no3aHee, yem 3a 30 queit 1o Havyana padotsl ' K. Pesynbrarsl pabotsl ' OK onpenenstorcs
OLICHKaMH «OTJIMYHO», «XOPOIIO», «YJOBIETBOPUTEIHHO», «HEYJOBIECTBOPUTEIHLHO» U OOBSABIAIOTCS B TOT
XKe JICHb TIocie 0OPMIICHHS B YCTAHOBJICHHOM IOPSIKE MPOTOKOJIOB 3aceianuii komuccuid. [To okoHuaHum
pabotsl peacenarens [ DK cocTaBiseT oTueT o MpojeIaHHON padoTe.

Jliis o0ydaronmxces U3 Yucia WHBAJIUIOB U JIUI] C OTPAHUYCHHBIMU BO3MOXHOCTSAMU 3710poBbs [ 1A
MIPOBOAUTCS C YUETOM OCOOCHHOCTEH MX MCUXO(PU3NYECKOTO Pa3BUTHS, HHAUBUAYAIbHBIX BO3MOKHOCTEN U
COCTOSIHUSI 3/T0POBbSI.

8 PABOYME ITPOI'PAMMBI IUCHUIIJINH, ITIPAKTUK U T'HA

1. MHOCTpaHHBII1 SI3BIK
2. Hcropus (Uctopust Poccuu, BceoOimas uctopusi)
3. IlpaBoBeneHue
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4. ®unocodpus

5. OCHOBBI 5KOHOMUKH U yIIPaBJIECHUS TPOU3BOJICTBOM

6. CouuanbHO-IICUXO0JIOTHYECKNE OCHOBBI PA3BUTHS JIMUHOCTH

7. OOmast ¥ HeOpraHNUYECKask XUMUS

8. Opranunueckas XUMHUs

9. AnanuTuyeckas XuMus

10. ®uznueckas XuMus

11. Komnonauass xuMus

12. MaTtemaTuka

13. ®uzuka

14. TTpoGaemMbl yCTOMYHUBOTO pPa3BUTHUS

15. be3omacHOCTb KU3HEACITEIILHOCTU

16. nxenepHas ¥ KOMITbIOTEpHAsI rpaduka

17. IlpuknagHas MexaHUuKa

18. IIpouecchl 1 anmapaTbl XUMUYECKOW TEXHOJIOTUU

19. O0m1as XuMUYeCcKasi TEXHOJIOTHSI

20. Cuctembl yrpaBJIeHUS XUMHKO-TEXHOJIOTHYECKUMH MPOLIeccCaMu

21. MopaenupoBaHHe YHEPTO- U pecypcocOeperaroiux MpoieccoB

22. ®uznyeckas KyJiabTypa U CIOPT

23. DneKTUBHBIC TUCIUILTUHBI 110 PU3UYECKOH KyJIbType U CIOPTY

24. OcHOBbI HHGOPMAITMOHHBIX TEXHOJIOTUI

25. IlpodunpHOE IporpaMMHOE 0OecTiedeHne I PelIeHus 3a1a4 MpodecCuOHABHON TeHTETbHOCTH

26. JIabopaTOpHBIi MPAKTUKYM MO OPTAaHUYECKON XUMUU

27. IHCTpyMEHTaIbHbIE METOIbI (PU3UKO-XUMUIECKOTO aHATHM3a B TEXHOJIIOTUH HEOPTAHUUYECKUX
BEIIECTB

28. MatepuaiioBe/IecHUE B TEXHOJIOTUU HEOPTraHUYECKUX BELIECTB

29. IlpoekTupoBaHKE MPOILIECCOB U ANMAPATOB XMMUYECKON TEXHOJIOTUU

30. TeopeTuyeckre OCHOBBI TEXHOJIOTMU HEOPTaHUYECKUX BEIIECTB

31. TexHonOrUs KaTaJIu3aToOpoOB

32. TexHON0THA HEOPTAaHUUECKUX BEIIECTB: KaTaTUTUYECKUE MTPOLIECCHI

33. TexHOJOTHA HEOPTAHUUECKUX BEIIECTB: MUHEPAIbHBIC YI0OPEHHS U COITU

34. OCHOBBI KBAaHTOBOM XMMUHU HEOPTaHUYECKUX BELIECTB

35. OCHOBBI 3KCIEPUMEHTAIBHBIX UCCIIETOBAHNI B TEXHOJIOTUN HEOPraHNYECKUX BEILIECTB

36. MeTo/1bl MCCIIEIOBAHUM B TEXHOJIOTUU HEOPTaHUYECKUX BEIIECTB

37. OCHOBBI MPOEKTUPOBAHUS U 00OPYTOBAHNE XUMHUUECKHUX ITPOU3BOICTB

38. O6opymoBaHNE U OCHOBBI TPOSKTUPOBAHWSI POU3BOJICTB OCHOBHOTO HEOPTAHUYECKOTO CHHTE3a

39. AacopO1usi B TEXHOJIOTHH HEOPTAHUYECKUX BEIICCTB

40. BeneHue B XUMUYECKYIO TEXHOJIOTHUIO PEAKTUBOB M 0CO0O0 YUCTHIX BEIIECTB

41. Hayunble uccie0BaHUs B XUMUYECKON TEXHOJIOTUH

42. IIpakTUKyM 110 XUMHUYECKON TEXHOJIOTHUHU

43. YueOHas mpakTHUKa: 03HAKOMUTEIbHAS MTPAKTHKA

44. TTpou3BOACTBEHHAS MPAKTHUKA: TEXHOJOTHYECKas! (MPOSKTHO-TEXHOJIOTHYECKas) MPaKTUKA

45. IIpon3BoICTBEHHAS TIPAKTUKA: HAYYHO-HCCIIEOBATENbCKAs padoT

46. [Ipon3BoICTBEHHAS MPAKTUKA: MPEIIUIIIOMHAS PAKTHKA

47. 'ocygapCTBEHHAsi UTOrOBas aTTecTalys: MOATOTOBKA K MPOLEAYPE 3AIMUTHI U 3a1IUTa BHIITY CKHOM
KB (PHUKAIIMOHHON pabOTHI

48. IlepeBoa HAYYHO-TEXHUYECKOM JIUTEPATYPHI

49. I'paxxjaHcKast 3al1UTa B YpE3BbIUAMHBIX CUTYaLIUSIX

Bxomsmux B OOII no nanpasienuto moarotoBku 18.03.01 Xumuueckass TeXHOJOTHs, MPOdUiIb

TexHo10rHsI HEOPraHWYEeCKHUX BeleCTB, BBIMOJHEHBI B BHJIEC OTIEIBHBIX JOKYMEHTOB, SIBIISFOIIMXCS
HeoTheMIIEMOM yacThio ganaoi OOIT.
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9 ®OH/1bl OHEHOYHBIX CPEJACTB UIs1 HIPOBEAEHUA TEKYIIET'O KOHTPOJIA
YCIIEBAEMOCTH, IPOMEXKXYTOYHOU ATTECTAHUU U I'HA OBYYAIOIHIUXCSA OOII
BAKAJIABPUATA

B cooterctBum ¢ ®I'OC BO 3++ no Hanpasnenunto noarorosku 18.03.01 Xummnueckasi TeXHOJIOTHA
JUISL aTTECTAllMU 00YyYaroIKXCsl HA COOTBETCTBUE UX MEPCOHAIBHBIX TOCTHKEHUH MO3TAMHBIM TPeOOBAHUAM
OOII 6akanaBpuara pazpadoransl @OC o Kaxa0H TUCHUIUIMHE, TpakTuke, [ A, BKIIIOYarONe TUIIOBBIC
3aJJaHusl, KOHTPOJIbHBIE pabOThI, TECThI, CUTYaI[MOHHBIE 3aJaHMsl, , BOIIPOCHI K 3aUeTaM U SK3aMeHaM, CPEe/ICTBa
U METOJbl OIICHKH, TO3BOJISIONIME OLIEHUTh 3HAHUS, YMEHHS, HABbIKH U YPOBEHb NPUOOPETEHHBIX
KOMIIETECHIIU .

®OC mno mucumrumHaMm, npaktukaMm, [TMA pa3pabareiBatoTcsi B cooTBeTcTBHHM C [lopsiakom
pa3paboOTKU U YTBEpKIEHUS 00pa30BATENBHBIX MPOTPAMM, YTBEPKICHHBIM DPEIICHHEM YUYEHOTO COBETa
PXTY um. JI.U. Mengeneera ot 25.06.2020, npotokon Ne 12, BBeICHHBIM B JCUCTBUE MPUKA30M PEKTOPA
PXTY um. JI.1. Menaeneena ot 29.06.2020 Ne 48-O/1.

®OC no gucuumnianHam, npaktukam u ['MA

NHOoCTpaHHBIN S3bIK

Ucropus (Ucropust Poccuu, BceoOmiast uctopus)

[IpaBoBeeHuUE

dunocodust

OCHOBBI 5KOHOMUKH U yTIPaBJICHUS POU3BOICTBOM

CounanbHO-TICUXOJIOTUYECKUE OCHOBBI Pa3BUTHUS JTUYHOCTU

OO61as u HeOpraHUYecKask XUMHUS

Opranuyeckast XuMus

AHaMTAYECKAs] XUMHUS

10. ®uznueckass XUMHs

11. Komnonauass xuMus

12. MaTtemaTuka

13. ®uzuka

14. TIpobnemMbl yCTOHYHBOTO Pa3BUTHS

15. be3zomacHOCTD JKU3HEAEATEILHOCTH

16. UnxenepHast U KOMITbIOTepHAas rpaduka

17. IlpuknagHas MexaHuKa

18. IIpouecchl u anmnaparbl XUMUYECKON TEXHOJIOTUU

19. OOuras XxuMu4eckasi TEXHOJIOTHS

20. Cucrtembl ynpaBiIeHUs] XUMUKO-TEXHOJIOTUYECKUMH MPOLIECCaMU

21. MoaenupoBaHuE YHEPTO- U PECYPCOCOSPETAIONINX TTPOILIECCOB

22. dusnyeckas KyJbTypa U CIIOpT

23. DNeKTUBHBIE TUCIMIUIMHBI TI0 (PU3NYECKON KYJIBTYpe U CIIOPTY

24. OcHOBBI HH()OPMAITMOHHBIX TEXHOJIOTUH

25. IIpodunpHOE MporpaMMHOE obOecrieueHre Il penieHus 3a1a49 MpoecCHOHAbHON JEHTEIBPHOCTH

26. JIabopaTOpHBIH MPAKTUKYM IO OPTaHUYECKON XUMUN

27. IncTpyMeHTaIbHbIe METOIbI (PU3MKO-XUMUYECKOTO aHAIN3a B TEXHOJIOTUU HEOPTaHUYECKUX
BEILIECTB

28. MarepuanoBeieHHE B TEXHOJIOTUH HEOPTraHUYECKUX BEILIECTB

29. [IpoekTupoBaHue MPOLIECCOB U aNapaTOB XUMHUECKOU TEXHOJIOTHUU

30. TeopeTnyeckrue OCHOBBI TEXHOJIOTUHA HEOPTaHUUYECKUX BEILIECTB

31. TexHonorus KaTaau3aTopoB

32. TexHonorusi HEOPraHMYECKUX BEIIECTB: KaTaJUTUUECKUE MTPOLECCHI

33. TexHONOTUSI HEOPTAHUYECKUX BEIECTB: MUHEPATbHBIC yIOOPEHUS U COJIH

34. OCHOBBI KBAaHTOBOM XMMHUH HEOPTaHUYECKUX BEIIECTB

35. OCHOBBI 3KCHIEPUMEHTAIBHBIX UCCIEIOBAHUI B TEXHOJIOTUU HEOPTaHUYECKUX BEILECTB

36. MeTo/ibl uCCIEOBaHMI B TEXHOJIOTMH HEOPTaHUYECKUX BEILIECTB

37. OCHOBBI TPOEKTUPOBAHMS U 00OPYJOBAHNE XUMHUECKUX MTPOU3BOJICTB

e A Al
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38.
39.
40.
41.
42.
43.
44.

45

48.
49.

ObopynoBaHre U OCHOBBI MPOEKTUPOBAHUS ITPOU3BOICTB OCHOBHOT'O HEOPTaHUYECKOTO CHHTE3a
AncopOuys B TEXHOJIOTUU HEOPIaHUYECKHUX BEILIECTB

BBenenne B XMUMUYECKYIO TEXHOJIOTHIO PEAKTHUBOB M 0COO0 YHCTHIX BEIIECTB

Hayuneble nccnenoBaHus B XUMHYECKOW TEXHOJIOTUHU

[IpakThKyM 110 XUMHUYECKON TEXHOJIOTUH

VYyeOHast MpaKTUKA: 03HAKOMUTEJIbHAS MPAKTUKA

[Ipou3sBoacTBEHHAS TPAKTHUKA: TEXHOJIOTHYECKAs (IPOSKTHO-TEXHOJIOTHYECKAs) MPAKTUKA

. [Ipon3BoicTBEHHAs IPAaKTHKA: HAYYHO-UCCIIEJOBaTeIbCKas paboT
46.
47.

[Ipon3BOACTBEHHAs MPAKTHKA: PEAAUILIOMHAS ITPAKTHUKA

lNocynapcTBeHHas MTOTOBAsI ATTECTALIMS: TIOJAITOTOBKA K MPOLIEAYPE 3aLIUThI U 3allIUTA BHITYCKHON
KBATH(UKAIIMOHHON PabOTHI

IIepeBog Hay4YHO-TEXHUUYECKOU JIUTEPATYPBI

['paxxmanckas 3ammura B Ype3BbIYAUHBIX CUTYALUSIX

Bxomsmmx B OOII mo nampaBnenuto noarotoBku 18.03.01 Xumuyeckasi TeXHOJOTUsA, TPOodUITb

Texno.norm[ Heopra}mquRnX BCIIIECTB BbLIIIOJHCHBI B BHJIC OTACIBbHBIX ,Z[OKyMGHTOB, ABJIAIOIIUXCA
HeoTheMIIeMOoHt yacThio JanHou OOIT.
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28.
29.
30.
31.
32.
33.

10 METOAUYECKHUE MATEPHAJIBI 11O JUCIUIIJIMHAM, IPAKTUKAM U I'HA

NHOoCTpaHHBIN S3bIK

Ucropus (Mcropust Poccuu, BceoOmias uctopus)
[IpaBoBeaeHuUE

dunocodust

OCHOBBI 5KOHOMUKH U yTIPABJICHUS POU3BOICTBOM
CounanbHO-IICUXOJIOTUYECKUE OCHOBBI PAa3BUTHUS JTUYHOCTU
OO61as u HeOpraHuYecKask XUMHUS

Opranuyeckast XuMus

AHaMTAYECKAs] XUMHUS

. ®uznueckast XuMus

. Komtoninast xumus

. Maremaruka

. Pusuka

. [IpoGieMbI yCTOWYUBOTO pa3BUTHS

. bezonacHOCTB )KM3HEAEATETBHOCTH

. UnxeHepHas 1 KOMIbIOTepHas Tpaduka

. [lpuknagHas MmexaHuka

. IIpoueccel 1 anmnapaTbl XUMUYECKOW TEXHOJIOTUU

. Ob1mas xumMuyeckas TeXHOJIOT U

. Cucrembl yrpaBieHUs: XUMUKO-TEXHOJIOTUYECKUMHU MPOLECCaMu

. MonienupoBaHue 3HEPTo- U pecypcocOeperammux nporeccoB

. dusnyeckas KyapTypa U ClIOpT

. DNEKTUBHBIE TUCUUIUIMHBI IO (PU3UYECKOHN KYJIbType U CIIOPTY

. OcHOBBI HH(OPMAITMOHHBIX TEXHOJIOTUI

. [IpodunsHOE MporpaMMHOE 0OOecTIeueHnE ISl peIIeHUs 3a71a9 MpodeCcCHOHATBHON IEHTETbHOCTH
. JJabopaTopHBbIif IPAKTUKYM 10 OPTaHUYECKONW XUMUHU

. UHCcTpyMeHTalIbHBIE METO/IbI (PU3NKO-XUMUYECKOT0 aHaJIN3a B TEXHOJIOTMH HEOPTaHUUECKUX

BEILECTB
MarepuanoBeieHHE B TEXHOJIOTMU HEOPraHUYECKHUX BELIECTB
[IpoekTupoBaHue NPOLIECCOB U ANAPATOB XUMUYECKOU TEXHOJIOTHUU
Teopernueckre OCHOBBI TEXHOJIOTUN HEOPTaHUYECKUX BELIECTB
TexHonorus Karajan3aTopoB

TexHOI0rust HEOPraHMYECKUX BEIIECTB: KaTaJUTUYECKUE MTPOLIECCHI
TexHoIOTHsI HEOPraHUYECKHUX BEIIECTB: MUHEPAIbHBIE YIOOPEHHUSI U COJTU
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34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

48.
49.

OCHOBBI KBAHTOBOH XUMHU HCOPraHNU4YCCKUX BCIICCTB

OCHOBBI SKCIIEPUMEHTATBHBIX UCCIIET0BAaHUHN B TEXHOJIOTUN HEOPTAaHUYECKUX BEILIECTB
MGTO,Z[bI I/ICC.HGI[OBaHI/II\/'I B TCXHOJIOTUU HCOPTAHUYCCKUX BCIICCTB

OcCHOBBI IPOEKTUPOBAHUA U 000PYAOBaHNE XUMUYECKUX TPOU3BOJICTB

OO6opynoBaH#e U OCHOBHI POSKTUPOBAHUS IPOU3BOCTB OCHOBHOT'O HEOPTAHIMYECKOTO CHHTE3a
AncopOuus B TEXHOJIOTUU HEOPTaHUYECKUX BEILECTB

BBGI[GHI/IG B XUMHWYCCKYIO TCXHOJIOTUIO PCAKTUBOB U OCO6O YUCTHBIX BCIICCTB

Hayunble uccnenoBaHusi B XMUMUYECKOM TEXHOJIOTHUHI

[IpakTUKyM IO XUMUYECKOW TEXHOJIOTHUHU

Y4eOHast mpakTUKa: 03HAKOMHUTENbHAS IPAKTHKA

[TpousBoacTBEHHAs MpPaKTHUKA: TEXHOJOTHYecKasl (MPOEKTHO-TEXHOJIOTHYeCcKas) MpakTUKa
[IpousBocTBEHHAs IPAKTHKA: HAYYHO-UCCIIEIOBATEIbCKAs paboT

[TpousBoacTBEHHAs MpPaKTUKA: MPEAJUIIIIOMHAs IPAKTHKA

FOCYI[apCTBeHHa}I HUTOTOBaA aTTCCTalvsd: IMMOATOTOBKA K NPOUCAYPC 3allIUTHI U 3alllUTa BBIHYCKHOI\/'I

KBATH(UKAIIMOHHON PabOTHI
IIepeBog Hay4YHO-TEXHUYECKOU JIUTEPATYPBI
I'paxkmanckas 3amura B Ype3BbIYANHBIX CUTYALIUSIX

Bxozsmux B OOII no nanpasienuto moarotoBku 18.03.01 Xumuueckass TeXHOJOTHs, Poduib
TexHoJIOrNsl HEOPraHMYeCKUX BeIeCTB, BBHINOJHEHbl B BUAE OTAEIbHBIX JTOKYMEHTOB, SBISIOIIUXCS
HeoTbeMJIEMOH YacThio JanHoi OOIL.

11 PABOYASA ITPOT'PAMMA BOCIIMTAHUA

Pabouas mporpamma Bocmurtanusi, Bxomsamas B OOIl mo wampaBnenuto monrotoku 18.03.01
XumMuueckasi TeXHOJOrus, Npoguib TexHoJOrusi HeOPraHM4YeCKHUX BelIeCTB, BBIIOJHEHA B BUJE
OTJENILHOTO JOKYMEHTA, SIBJISIONIErocsl HeoTheMeMol yactbio ganHoit OOIL.

12 KAJJEHJAPHBIN IVIAH BOCIIUTATEJIBHOM PABOThBI

Kanenpgapuelii minan BocnuTarenbHOM paboTel, Bxomsamuii B OOIl mo HampaBieHUIO MOATOTOBKH
18.03.01 Xumunueckasi TexHoJ0rus, mpoduiib TexXHoI0rnsi HeOPraHUu4YeCKMX BellecTB, BHIOJTHEH B BUJIC
OTJENILHOTO JOKYMEHTA, SIBJISIONIErocsl HeoTheMeMol yactbio ganHoit OOIL.

’. PXTY um. A.11. Mennencena
® JOKYMEHT IIOAIIMCAH

HEKBAJIMOUIIUPOBAHHOM
G SJEKTPOHHOU MO AMTMUCHIO

Brnanenen: Makapos Hukonaii AnexcanapoBud
H.o. mpopekropa:IIpopekTop mo yuebHO-
METOIMIECKOH paboTe

Heticteurenen: ¢ 13.12.2022 no 13.12.2023
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