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Pa3paGoT4MKH OCHOBHOH 00pa3oBaTeNbHON NPOrpaMMBl (OOIT) 6akanaBpHara:

J.T.H., JIOUEHT T.B. KonbkoBa )-E

OO0I1 OakayiaBprata paccMOTpeHa U onobpena Ha 3acelaHuH Kadenpsl
«TexHOIOrMsl HEOPTAHMIECKHX BEIIECTB U JNEKTPOXMMHUIECKHUX nporeccoB» npotokon Ne 14 ot
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U.0. 3aBeayrolero kadeapon
TexHONOrMH HEOPraHEHeeK x-BEHIECTB U OEKTPOXUMUICCKHX NPOLECCOB

K.T.H., JIOLICHT H:O-—Hemelen

CornacoBaHo:
HaYyaTbHUK Y4eOHOro ynpaBJICHHS

B.C. MupoLIHHKOB

OOIl OaxanmaBpuaTa paccMOTpeHa H omobpeHa Ha 3acelaHM{ YUEHOro COBETA
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1 OBIIUME ITOJIOKEHUA

1.1 OcHoBHasi npodeccuoHa/IbHAsi o0pa3oBaTeJbHAs MNPOrpaMMa BbICIIETrO
o0pa3oBaHusi — NIporpaMMa NoJAroTOBKH 0akaJaBpoB (Jajiee — mporpaMMa 0akajlaBpuara,
OOIl o6akamaBpmara), peanusyemas (QeaepanbHbBIM TOCYIApPCTBEHHBIM  OIOKETHBIM
0o0pa3oBaTeIbHBIM  YUYPEXKACHHEM  BBICIIEro  oOpa3zoBanusi  «Poccuiickuii ~ XUMHUKO-
TexHoJioruueckuil yHuBepcuter umeHu .M. MenneneeBa» B COOTBETCTBUU C (eaepaibHBIM
roCyJapCTBEHHBIM OOpa30BaTEIbHBIM CTAHJAPTOM BBHICHIETO OOpa3oBaHus — OakajaBpuar IO
HanpasiieHuto noArotoBku 18.03.01 Xumuueckass TtexHosorusi, npoguib TexHosorus
HEOPraHWYeCKUX BellecTB, IPEACTaBIsAEeT COO0OM KOMIUIEKC OCHOBHBIX XapaKTEPUCTUK
o0pa3oBaHUsl W OPraHU3ANMOHHO-TICJIATOTUYECKUX YCIOBUH, KOTOPBIA MpPEICTaBICH B BHJE
y4eOHOT0 IUIaHa, KaJeHIapHOTro y4eOHoro rpaduka, pabouux mporpaMM JUCHMILINH (MOIyNel),
OIICHOYHBIX M METOJMYECKHX MaTepuayoB, pabodell mporpaMMmbl BOCIHMTAHUS, KaJEHAAPHOTO
IJIaHa BOCIIUTATENbHOUN paboThl, GOpM aTTeCTalllu.

1.2 HopMmaTuBHBIE AOKYMEHTHI JJisi pa3pa0oTKu NporpaMMmsbl OakajaBpuara o
HANPAaBJIEHUIO MOATOTOBKH COCTABJISIIOT:

- ®enepanbHblil 3aK0H 0T 29.12.2012 Ne 273-03 «O6 o6pazoBanuu B Poccuiickoii
denepanuny;

— [Ipukaz MunoOpraykun Poccum ot 07.08.2020 Ne 922 «O06 yrBep)aeHUU
(dbenepaTbHOTO TOCYIAPCTBEHHOTO O00pa30BaTEIHLHOTO CTaHJApTa BBICIIETO OOpa3oBaHUS —
OakanaBpuart o HarpasieHuto noarotosku 18.03.01 Xumuueckasi rexnosiorus (ganee — IroC
BO — GakanaBpuar 1o HampapieHuio moarotoBku 18.03.01 Xumuueckast TEXHOJIOT )]

- [Tpuka3z Muno6puayku Poccun ot 06.04.2021 Ne 245 «O6 yrBepxaeHuu [lopsaka
OpraHM3allii U OCYILECTBICHHUS O00pa30BaTelIbHON JAEATEIBHOCTH MO 00pa3oBaTeIbHBIM
MporpaMMam BBICIIET0 00pa3oBaHUs — IporpaMMam OakajiaBpuaTa, mporpaMmam CHelralIuTeTa,
MporpaMMaM MarucTpaTypbi».

- [Ipodeccuonanpueiii  crangapt  40.011 «Cnenuanuct MO HAy4HO-
HCCIIEIOBATEIbCKUM U OMBITHO-KOHCTPYKTOPCKUM pa3padOTKaM», YTBEPKIACHHBINH MPUKA30M
MuHucTepcTBa Tpyia U coruanbHOM 3ammThl Poccuiickoit @enepanuu ot 04.03.2014. Ne 211H;

- [Ipodeccuonanpupiii  cranmapt 40.117 «Chneumamuct 10 DKOJOTHYECKOM
0€30MacHOCTH (B MPOMBILIUICHHOCTH)», YTBEP)KIEHHBIM NpuKa3oM MuHuCTEpCcTBa Tpylda U
conuaiibHoM 3amuThl Poccuiickoit @enepanun ot 07.09.2020 Ne 569H.

- [Ipodeccuonanpupiii  cranmaptr 26.006  «Choemuanuct 1o pa3paboTke
HAaHOCTPYKTYPUPOBAHHBIX  KOMIIO3UIIMOHHBIX  MAaTEpHANiOBY»,  YTBEPXKICHHBIH  MPUKA30M
MuHucrepcTBa Tpyia U conuanbHou 3amuThl Poccuiickoit @eaepanuun ot 08.09.2015 Ne604

- [Ipodeccuonanbubiii cranmapt 40.136 «Cneuuanuct B oOmactu pa3paboTKH,
COMPOBOXKICHUSI U UHTETrpallMii TEXHOJOTHYECKHX IPOIECCOB U MPOU3BOJACTB B 00JIACTH
MaTepHUaJoBeIeHUs W TEXHOJOTUU MaTepuasioBy, YTBEPXKACHHBIM MpukazoM MUHHCTEPCTBA
Tpyza u couuanbHou 3amuThl Poccuiickoit @enepannu 25.12.2015 Nel153H.

— Ilpukaz MunucrepctBa oOpazoBanus u Hayku P®D ot 23.08.2017 Ne 816 «O6
yrBepxaeHun [lopsiaka mpUMeHeHUs OpraHU3alUsIMU, OCYIIECTBIISIOIIMME 00pa30BaTEIbHYIO
JeSITEeNbHOCTD, AIEKTPOHHOTO OOyueHUs, AUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH MpHU
peanu3zanuu  00pa3oBaTENbHBIX MpOrpaMMy» [DNeKTpoHHBIH pecypc]. Pexum moctyna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%FO%ES%EA
%EOQO%E7/ (nata obpamenus: 02.03.2022 ).

— Ilpuka3 MunucTepcTBa Haykd W BbIcuiero oOpaszoBanus Poccuiickoit ®denepanuu,
MunucrepctBa npocBenieHust Poccuiickoit ®depepaunu ot 05.08.2020 Ne 885/390 «O
MPAKTUYECKOW TMOATOTOBKE oOOydaromuxcs» [DnekTpoHHBIM pecypc]. Pexum mocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&link_id=0&nd=102850569&intelsearch=&firstDoc=1/
(mata obpamenus: 02.03.2022);

— Ilonoxenne 00 oOpraHM3alii ¥ HWCIOJB30BAHUM DJEKTPOHHOTO OOY4YeHHS U
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JMCTAaHIIMOHHBIX 00Pa30BaTEIBbHBIX TEXHOJIOTUH MPH peaan3aii 00pa3oBaTeIbHBIX MPOTPAMM B
benepadbHOM TOCYAApCTBEHHOM OIO/KETHOM 00pa30BaTEIbHOM YUPEXKIAECHUH  BBICIIETO
oOpa3oBanus «Poccuiickuii XUMHUKO-TEXHOJIOTHUECKHI yHuBepcuteT umenu J1.11. MenneneeBay,
npussToe peuieHrueM Yuenoro coseta PXTY um. JI.M. Menaeneesa ot 27.03.2020, nmpotokost Ne
9, BBeneHHOE B aelicTBue npukazoM pekropa PXTY um. JI.1. Menneneesa ot 27.03.2020 Ne 29
on [DnexTpoHHbI pecypc]. Pexum JocTymna:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie EOQIDOT_2.pdf (mara
obpamienus: 02.03.2022);

- [lomoxxeHre O TMPAKTHYECKOW MOJArOTOBKE OOydarommxcsi B (enepaibHOM
roCy/lapCTBEHHOM OIO/DKETHOM 0Opa30BaTEIbHOM — YUPEXKJEHUU BBICHIETO 00pa3oBaHuUs
«PoccuiiCKni XMMHUKO-TEXHOJOTHYECKU yHuBepcuteT umenu /(.M. Menneneesa», npunsAroe
perenueM Yuenoro coBera PXTY um. J[.U. MenaeneeBa ot 25.11.2020, mpotokon Ne 4, BBesieHO
B JneiictBue mnpukazoM pektopa PXTY um. J[.U. MenneneeBa ot 26.11.2020 Ne 117 O
[DneKkTpOHHBII pecypc]. Pexum JIOCTyTIa:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie_prakt_podgotovka 2.pdf
(mara oopamienus: 02.03.2022).

HpI/I OCBOCHHHN JUCITUITIINH n IMPAKTHUK CTYIACHTBI JOJIDKHBI HCIIOJIB30BAaTh
nH(popMalvoOHHbIE U WH(GOPMAIMOHHO-00pa30BaTeIbHbIE PECYPCHl CIENYIOMIMX IMOPTAJIOB U
CalTOB:

— Cucrema ¢enepaibHbIX 00Opa3oBaTelbHbIX HOpTaNoB. CHCTEeMa  OTKPBHITOTO
obpazoBanus. Koncanrunrossiii nentp MOC OO P® [DnexTpoHHbIl pecypc] — Pexxum nocryna:
http://www.openedu.ru/ (mata oopamienus: 02.03.2022).

— Wudopmanmonnas cucrema «EanHoe okHO AocTyna kK o0pa3oBaTebHBIM PECYpCamy.
URL.: http://window.edu.ru/ (mara o6parienus: 02.03.2022).

— ®3IIO: cootBercTBue TpeboBanmsM OI'OC [DnexTpoHHbIH pecypc]| — Pesxxum gocryma:
http://fepo.i-exam.ru/ (mara oopamenwus: 02.03.2022).

1.3 O0mas xapakTepucTHKa NPOrpaMMbl DaKajiaBpuara

esb10 mporpaMmel 6aKajaBpHuaTa sBJISCTCS CO3/IaHUE JIJIs1 00yUJaIOIIUXCSl YCIOBUH TSt
proOpeTeHus: HEOOXOAUMOTO Uil OCYHIECTBICHUS MPO(GECCHOHATBHON JIeATEIBHOCTH YPOBHS
3HAHWW, YMEHUH, HABBIKOB, OMNbITA JAEATEILHOCTH W MOATOTOBKH K 3alllUTe BBITYCKHOM
KBaTM(UKAITMOHHOU PaOOTHI.

[Tonyuenue oOpa3zoBaHus MO 00pa30BaTENbHON MHporpaMMe BhICIIEro 0Opa3oBaHUS —
nporpamMMe OakajnaBpuara JIOMYCKAaeTcsi TOJBKO B 00pa30BaTENbHON OpraHu3allid BBICLIETO
o0pa3oBaHUs U HAyYHOM OpraHu3aluu (J1anee — OpraHu3arus).

OOydenune 1Mo oOpa3OBaTENBHON MpOrpaMMe BBICIIETO O0O0pa3oBaHUsA — MPOTpPaMMe
OakanaBpuaTa B 00pa30BaTENIbHON OpraHU3alMU OCYIIECTBISETCS B OYHOM, OYHO-3a0YHON U
3a04yHOM (popmax 0OyueHusi. O6beM mporpamMmbl OakanaBpuara coctaBiseT 240 3a4eTHBIX eTMHUIL
(manee — 3.e.) BHE 3aBUCUMOCTH OT (opmbl OOydYeHHs, MPUMEHSEMBIX O0pa30BaTEIbHBIX
TEXHOJIOTUH, peaau3allid MpOorpaMMbl OakandaBpuaTa C HCIOJIb30BAaHUEM CETEBOW (OPMBI,
peanu3ainuy NporpaMMbl 6akanaBpuara 1o MHIMBUAYAIbHOMY yueOHOMY TIaHy.

O6beM mporpaMMbl OakajgaBpuara, peaan3yeMblil 3a OJUH Y4eOHBINH IO/, COCTaBISIET HE
6onee 70 3.e. BHE 3aBUCUMOCTH OT (HOpMbI OOydYeHHs, MPUMEHSEMBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH, peanu3alliyd MpOorpaMMbl OakandaBpuaTa C HCIOJIB30BAHUEM CETEBOW (OPMBI,
pealu3zani  TporpamMMmbl  OakanmaBpuara IO UWHIAUBUAyaIbHOMY y4yeOHOMY TulaHy (3a
UCKJTIOUEHHEM YCKOPEHHOT0 00y4yeHHsl), a IpH yCKOpEeHHOM 00ydeHuu — He Oonee 80 3.e.

Cpok monydeHuss obOpa3oBaHHsS MO MporpaMMe OakanmaBpuara (BHE 3aBHCHMOCTH OT
MIPUMEHSIEMBIX 00pa30BaTEIbHBIX TEXHOIOTHI):

- B 04HOU popme 00yueHus1, BKIIOUast KAHUKYIIBI, TPEJ0CTaBIsIEMbIE TIOCIIE MPOXOKICHHS
roCy/IapCcTBEHHOW UTOTOBOW aTTECTAIlMU, COCTABISIET 4 TOa;
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- B OYHO-320YHOU WJIM 3204YHOH (opMax oO0ydyeHHUs YBEITUUMBACTCS HE MEHEE 4eM Ha 6
MecsIIeB U He 0ojiee ueM Ha | TOoJ MO0 CPaBHEHHUIO CO CPOKOM HOJIY4eHHUs] 00pa3oBaHUs B OUHOU
dbopme oOyueHUS;

- Ipy 0OYYSHHUHU IO WHAMBHIYyAIbHOMY Y4eOHOMY IJIaHy MHBAJIUAOB U U1l ¢ OB3 Moxer
OBITH YBEJIWYCH 10 WX 3asBJICHUIO HE Oosiee 4yeM Ha | TOJ M0 CpaBHEHHUIO CO CPOKOM TOTYUCHHS
00pa3oBaHus, YCTAHOBJICHHBIM JUISI COOTBETCTBYIOMIEH (POPMBI 00yUeHHS.

Opraau3anus caMOCTOSITENILHO OTIPEIEIIseT:

- CpPOK MoyydeHHs 00pa3oBaHMs MO MporpaMMe OakajlaBpuaTa B OYHO-3a0YHOH WM
3204HOM opmax oOydeHus1, a TAaKXKe 10 WHANBUIYAIbHOMY y4eOHOMY IUIaHy, B TOM YHCJIE TIPU
YCKOPEHHOM OOyUYEHUH;

- 00BeM mporpamMmbl OakagaBpuaTa, peaTn3yeMblil 3a OAUH YYeOHBIH TOI.

[Ipu peammzanmu nporpamMMbl  OakajgaBpuaTa OpraHU3alsi BIpaBEe MPUMEHSTH
AIIEKTPOHHOE 00YYEHHUE, TUCTAHIIMOHHBIE 00pa30BaTeIbHbIEC TEXHOIOTUH.

Peanmzanus mporpaMmel GakanaBpuaTta ¢ MPUMEHEHHEM HCKIIOUUTEIHHO JIEKTPOHHOTO
o0y4eHus1, TUCTAaHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJOTHI HE JIOITYCKAETCsl.

DNeKTpOHHOE 00yUeHHeE, TUCTAaHIIMOHHBIE 00pa30BaTebHBIC TEXHOJIOTHH, TPUMEHSIEMBIE
npu OOy4YEeHUH WHBAIHMIOB M JIMI[ C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0pOBBS (Haiee —
uHBAMAp ¥ Juna ¢ OB3), MOMKHBI TpexycMaTpuUBaTh BO3MOXKHOCTH TpHeMa-Tiepeavn
nH(pOpMalUY B JOCTYIHBIX A HUX (hopmax.

Peammsanmss  mporpamMmbl  0OakanmaBpWara — OCYIIECTBIISIETCS  OpraHu3alueld  Kak
CaMOCTOSITEIIBHO, TaK M TIOCPEIICTBOM CETEBOH (POPMEI.

OOpazoBarenbHas NEATEIFHOCTh IO TpoTrpamMMe OakamaBpuaTra OCYIIECTBISETCS Ha
rocyJlapcTBEHHOM si3bike Poccuiickoit depepaniu, €CiM HMHOE HE ONPEAENICHO JIOKaJbHBIM
HOPMAaTUBHBIM aKTOM OpraHU3aliu.

CtpykTypa mporpammbl OakanaBpuara (oOsi3aTenbHasi 4acTh; 4YacTh, (opMHUpyemas
Y4aCTHUKaMH 00pa30BaTeIbHBIX OTHOLIEHUH; (PaKymbTaTuBBI) — U3 cooTBeTCTBYIOMEro GI'OC.

B pamkax mnporpaMmbl OakanaBpuaTra BBIICNSIOTCS OO0s3aTelabHAs 4YacTh W YacThb,
dbopmupyemass ydacTHHKaMHU OOpa3oBaTelIbHBIX OTHOIIeHUW. [Ipu paszpaboTke mnporpaMmbl
OakanaBpuaTa 00yJaromumMcs 00ecreunBaeTcsi BO3MOKHOCTh OCBOCHHUSI 3JIEKTUBHBIX IUCIUTIIMH
(Momyeit) u GpakyIbTaTUBHBIX JUCIUIUINH (MOysel ). DaKynbTaTUBHBIC AUCITUIUTMHBI (MO TYIIH )
HE BKJIIOYAIOTCS B 00BbEM MpOorpamMMbl OakaliaBpuaTa.

[Iporpamma GakanaBpuaTa COCTOUT U3 CIEAYIOIIUX OJIOKOB:

- biok 1 «/lucuurmnae (MOTyIH )

- bnox 2 «IIpakTuka»

- brok 3 «l"ocygapcTBeHHas HTOTOBas AaTTECTAIUS

CTpykTypa nporpaMmmsl 0aKkajiaBpuara

CrpykTypa nporpammsl 6akagaBpuaTa O06bem nporpaMmsbl 6akanaBpuaTa
B 3a4YETHBIX €IMHHIIAX
bnok 1 JucuumniuHel (MOIYIN) He MeHee 180
biok 2 IIpakTuka He MeHee 15
bnok 3 ['ocynapcTBeHHast UTOTOBAs aTTECTALUs HEe MeHee 6
O0bem nporpammsl 6akagaBpuaTa 240

B Bbuok 1 «/lucuuminusel (MOAYIN)» BXOAAT TUCIHUIUIMHBL (MOAYNH) 1O Quiocoduu,
uctopun (ucropun Poccum, BceoOmel HCTOPHH), WHOCTPAHHOMY SI3bIKY, O€30MacHOCTH
KUZHEJEATELHOCTH, IO (PU3UYECKOH KYIbType U CHOpTY (B 0ObeMe He MeHee 2 3.€., He MeHee
328 akageMHUYECKUX 4acOB, KOTOPBIE SBISIOTCS 00S3aTEIbHBIMU ISl OCBOSHUS, HE TIEPEBOISTCS
B 3.€. M HE BKIIOYAIOTCS B 00BhEM MpoTrpaMMBbl OakamaBprara, B paMKax dIEKTHBHBIX JUCIUILTHH
(Momyneit B ouHoil (opme oOydenwus). JAucuurminHbl (MOAYNH) MO (U3NYECKOW KyIbType U
CHIOPTY peau3yrTCs B TIOPSIKE, YCTaHOBIEHHOM opranmu3anuei. s mur ¢ OB3 opranuszamms
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yCTaHaBIIMBACT OCOOBIN MOPAJOK OCBOCHHS JUCLUUIUIMH (MOJyIel) Mo (pU3NYECKO KyabType U
CIIOPTY C Y4ETOM COCTOSIHUS UX 3/I0POBBS.

Jis mur; ¢ OB3 opranmzaiusi ycTaHaBIMBaeT OCOOBIH MOPSAOK OCBOCHHS JUCIIHILIAH
(Momyneii) mo ¢Qu3MYECKOH KynbType M CHOPTY C YYE€TOM COCTOSIHUS HX 3/I0POBBS
(https://www.muctr.ru/sveden/ovz/).

B Baok 2 «IIpakTika» BXOAAT ydeOHas ¥ MPOU3BOJICTBEHHAS MPAKTHKH.

Tumb! yueOHOM PaKTHKU:

- 03HAKOMMUTEIbHAS,

TuIbl NpON3BOICTBEHHON TPAKTHKU:

- TEXHOJIOTH4ecKasi (POEKTHO-TEXHOJIOTUYECKasi) IPAKTHKA;

- IpeIMIUIOMHAs IPAKTHKA;

- Hay4HO-HUCCIIeI0BaTeIbCKas paboTa.

Opranuzanys BbIOMpPAET OJUH WM HECKOJBKO TUIIOB y4EOHOW MPAKTHUKU U OIUH WU
HECKOJIbKO THUIIOB ITPOU3BOJICTBEHHOM U3 MEpEeyUHs; BIPaBe BbIOPATh OJWH HJIM HECKOJIBKO TUIIOB
y4eOHOM MpaKkTUKHU U (WIM) IPOU3BOJCTBEHHON MPAKTUKH (MpU HAJIMYMH); BIPAaBE YCTAHOBUTh
JOTIOTHUTENbHBIA THUI (TUIBI) y4eOHON M (MJIM) MPOM3BOJCTBEHHOW MPAaKTHK; YCTAaHABIMBAECT
00BEMBI MTPAKTUK KaXI0TO THIIA.

B buaok 3 «l'ocynapcTBeHHasi UTOroBas aTTECTALUS BXOJIAT:

- MMOJTrOTOBKA K MPOIEAYpE 3aIUThI U 3aIIUTa BBITYCKHOI KBaTU(UKAIMOHHON pabOTHI.

1.4 TpeGoBaHus K nocTynawmemMy

TpebGoBanusi K MOCTyMaroLEMy ONpPENENSIIOTCs (enepalbHbIM 3aKOHOJATEIbCTBOM B
obnactu oOpaszoBanus, B ToM uucie [lopsinkoMm mpuema Ha oOydeHue MO 00pa3oBaTEIbHBIM
IporpaMMaM BBICIIEr0 00pa3oBaHHsA — MporpamMmam OakajaBpuaTra Ha COOTBETCTBYIOLIUMN
y4eOHBIN TO/I.

2 XAPAKTEPUCTUKA MPO®ECCUHOHAJIBHOM NEATEJbHOCTH
BBIITYCKHHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 Ob6nacte mnpodeccHoOHATBHON AesaTeNbHOCTH u  cdepa npodeccuoHamTbHOM
JesITeNIbHOCTH BBITYCKHUKOB, ocBouBIINX OOII OakanaBpuara, BKIIIOYAET:

26 XuUMHUYECKOE, XMMHKO-TEXHOJOTHYECKOE IMPOU3BOJCTBO (B cepax: MpOU3BOACTBA
HEOPraHMYECKUX BEIECTB; IPOU3BOJCTBA XUMHUYECKHMX HCTOYHUKOB TOKA; IPOU3BOJICTBA
3aIUTHO-JICKOPATUBHBIX IOKPHITHIN);

40 CxBo3Hble BUABI MPO(HECCHOHATBLHONW NEATENBHOCTH B MPOMBILIUIEHHOCTH (B cdepe
OpraHu3aliy U MPOBEICHUS HAyYHO-HCCIIEI0BATENbCKIX U OMBITHO-KOHCTPYKTOPCKHUX PaboT B
00JacTH XMMHYECKOTO U XUMUKO-TEXHOJIOTUYECKOTO MPOU3BOJICTBA).

2.2 Tunel 3ama4 ¥ 3aAa4Ml Po(ecCHOHANBHOM AEATeIbHOCTH, K KOTOPBIM TOTOBSTCS
BBINTYCKHUKH B paMkax ocBoeHusi OOII 6akanaBpuara:

- Hay4HO-HMCCIIE0BATEIbCKUE;

- TEXHOJIOTUYECKHE.

2.3 ObbexkramMu npodeCCHOHATBHON NEATENbHOCTH BBIMTYCKHUKOB, ocBouBmux OOII
OakanaBpuaTa, WU 001acThIO (00TACTSIMU) 3HAHUS SBISIOTCS:

- MHUHEpabHOE CBIPhE, XMMHUECKas MPOAYKIMS HEOPraHWYECKOM U OpraHu4ecKon
MIPUPOJIBI;

- IprOOPHI U METOBI OTIPEIEIICHUS COCTAaBa M CBOMCTBA BEIIECTB M MATEPUAJIOB B 00JIaCTH
npodeccruoHaNbHOM 1eSTENbHOCTH;

- oOopynoBaHue, TEXHOJOTMYECKHE TMPOIECCHl U MPOMBIILICHHBIE CHUCTEMBI IS
MOJIy4eHUsI BEIIECTB, MaTEPHAJIOB, W3MIENHMA, a TakXKe HJS 3alIUThl OKPYXAIOIIeH cpeabl OT
BITUSIHUS TIPOMBIIIIEHHOTO TPOU3BOICTBA, YHEPTeTUKH U TPAHCIIOPTA.

3 CTPYKTYPA ITIPOI'PAMMbI BAKAJIABPUATA
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Conepxannie u opraHuszamnus oOpasoBareiapbHOro mnpormecca npu peanusanuu OOIT
BBICIIETO OOpa3zoBaHusi — OakanmaBpwar 1o HampaBieHuio noarotoBku 18.03.01 Xumuyeckas
TeXHOJIOTUSl PErJIaMEHTUPYETCS:

—y4eOHBIM IUIaHOM;

—KaJICHAAPHBIM Y4eOHBIM TpapUKOM;

—pabounMu nIporpaMMaMu AUCHUILUIUH (MOayJIel);

—paboYrMH IPOTPaMMaMH TPAKTHK;

—IPOrpaMMOM TOCYJaPCTBEHHON UTOTOBOM aTTECTAllUH;

—(hOHIaMH OLIEHOYHBIX CPEJICTB;

—METOIMYECKUMU YKa3aHUSIMHU 110 cooTBeTcTBYIoLEeH OOII;

—paboueli mporpaMMoil BOCIIUTaHUS;

—KaJIeH/IapHbIM IJIAHOM BOCIIMTATEIbHON pabOTHI.

3.1 YueOnblIii njian

VYueOnsii miian OOl OakanaBpuara BKJIIOUAET NEpEeYeHb JUCIUILINH (MOyJIei), TPaKTUK,
aTTECTAllMOHHBIX HCIBITAHUN IPOMEKYTOUYHOM M TOCYAAPCTBEHHOM HWTOTOBOM aTTECTaluu
oOyuaronuxcs, APYruX BUIOB y4eOHOM NESATENbHOCTH C yKa3aHHEM HMX 00beMa B 3aueTHBIX
€IMHHULIaX, TI0CIEe0BaTeIbHOCTH U paclpeiesieHus 1o nepruojaMm oOydeHus; BbIICNIIETCS 00beM
KOHTaKTHON pa0oThl oOydaromuxcs ¢ mpenojaBareieM (IO BUAaM Y4eOHBIX 3aHATUN) U
CaMOCTOSITENIbHOM paboThl OOyyaromuxcss B akaJeMHUYeCKHUX (acCTpOHOMHYECKHX) yacax. J[ms
KKJOW TUCIUIUIMHBL (MOJYJIsl) U MPAKTHKU yKa3bIBaeTcs opma MpOMEKYTOUHON aTTeCTalluu
00yJaronuxcs.

Y4eOHbIi MJ1aH MPEeACTaBIEH B MPUIOKEHHH.

3.2 KanenaapHuplii yueOHbIi rpadpuk

[locnenoBarenbHOCTh peaqU3allMy MPOrpaMMbl OakanaBpuara MO rojJaM M CeMecTpaM
(BKITIOYasi TeOpEeTUUECKOe 00yUeHHE, TPAKTUKH, IPOMEXYTOUHbIE U TOCYAAPCTBEHHYIO HTOTOBYIO
aTTECTaIluU, KAHUKYJIbI) IPUBOIUTCS B KaJICHIAPHOM yueOHOM Tpaduke.

Kanennapasiii yaeOHbIN TpaduK MPEACTABICH B PUIIOKCHHH.

3.3 Padoune nmporpamMMbl JUCHMILUIAH (MOYJI€eil)
B OOIl 6akamaBpuiata B NPUIOKCHUHM TPEJACTABICHBI BCE pabodme MporpaMMbl
JTUCITUTIINH (MOTyJIei).

3.4 Paboumne nmporpaMMbl NPAKTHK

OOII 6akanaBpuara mpeaycMaTpuBaeT JOCTATOUHBIN s (POpMHUPOBaHMUS, 3aKPETUICHHS U
pa3BUTUS MPAKTUUYECKUX HABBIKOB W KOMIIETEHIMH 00beM mpakTuku. [IpakTuka mpeacraBiser
co0oil BUJ y4yeOHBIX 3aHATUN, HEMOCPEICTBEHHO OPHEHTUPOBAHHBIX Ha MPO(ECCHOHAIBHO-
MPAKTUYECKYI0 TMOArOTOBKY oOydwarommuxcs. [IpakTuka 3akperisieT 3HaHUA U YMEHHS,
nproOperaeMbie 00YyUAIOLUTUMUCS B PE3yJIbTaTe OCBOCHHS TEOPETHUECKUX KYPCOB, BEIpa0aThIBaeT
MPAKTUYECKUE HAaBBIKU U CIOCOOCTBYET KOMIUIEKCHOMY (OPMUPOBAHHUIO YHUBEPCAIBHBIX,
oOmienpodeccuoHaNbHBIX, MPO(ECCHOHANBHBIX KOMIIeTeHIMH oOydaronuxcs. IIporpammer
MPAKTUK IPUBEACHBI B IPUIIOKEHUH.

[Tpu peanuzaruu OOII GakanaBpuaTta mpeaycMaTPUBAIOTCS CIEAYIONINE BUABI MPAKTUK:

—y4eOHas;

—IIPOU3BO/ICTBEHHAS.

3.4.1 YyeOHas NpaKTHKa

Tum npakTUKK: 03HAKOMUTEIIbHAS.

3ajaueil MpakTUKU SBJSETCA MOJIydeHHE MEPBUYHBIX NMPO(ECCHOHANBHBIX YMEHHUH U
HaBBIKOB, B TOM 4YHCJE€ I[EPBUYHBIX YMEHUH M HABBIKOB HAy4YHO-UCCIIEI0BATEIbCKOU
nearenbHOCTH. Ilpakthka ocymectBisgercs B PXTY um. .M. MenneneeBa Ha Kadeape



TEXHOJIOTMM HEOPraHWYECKUX BELIECTB M JIIEKTPOXMMHUYECKUX TpoleccoB. PykoBojcTBO
MIPAKTUKON OCYIIECTBIISIET MpernoaaBaTelib Kadeapbl TEXHOJIOTHH HEOPTaHHMYECKUX BEIIECTB U
ANEKTPOXUMUUYECKUX TMPOIECCOB, TEXHUUYECKYIO TMOJICPKKY OCYIIECTBISIOT HHXEHEPHO-
TEXHUYECKUH MepcoHall o y4eOHOMY Mpo1eccy.

3.4.2 IIpon3BoACTBEeHHAS] IPAKTHKA

Tun npakTuKu: TEXHOJOrHYECKast (IPOEKTHO-TEXHOJIOTUYECKAs).

3ajayeil NpPaKTUKU SBJSETCS MPAKTUUYECKOE O3HAKOMJIEHME U H3Y4YEHHE IPOIIECCOB
MpOM3BOJICTBa OCHOBHBIX BUJA0B THB, a Takke mnomydeHue ombiTa MTPOPECCHOHATBHON
nesaTenbHOCTH. O3HAKOMJIEHME C METOJAaMU KOHTPOJS M YIPABICHUS TEXHOJOTHYECKUMU
rporeccaMu U paboTOM TEXHOJIOTHYECKOT0 000pyA0BaHUSI.

[IpakTika ocCyllecTBIsE€TCS HAa MPEANpPHUITUSIX, C KOTOPHIMU 3aKIIOYEHBI JOTOBOPHI O
MIPAKTHUYECKON ITOJATOTOBKE.

[IpakTka MpoBOAUTCS B OJHOM M3 NMOAPA3ACICHUN NPEANPUATHA WIA OpraHU3alNi, B
YHCIIO KOTOPBIX MOT'YT BXOJUTh: IPOU3BOJICTBEHHBIE 1IEXH, TEXHOJIOTUYECKUE OTENIbI M HAYYHO-
HCCIIEIOBATENIbCKUE LIEHTPBI.

3.4.3 HayuHo-ucciienoBarejibcKkasi pabora

Tun npakTuku: HaygyHO-HCCIEA0BaTENbCKas paboTa.

3amauell Hay4HO-MCCIENOBATENbCKOW pabOThl  SIBISIETCS U3Y4YE€HUE KOHKPETHOTO
MIPOM3BOJICTBEHHOTO TIpollecca MO  pe3yabTaTaM BBIOpAaHHOTO OOBEKTa /s Hay4yHO-
UCCIIEIOBATENIbCKOW MU MTPOEKTHOM JESITebHOCTU; U3yYeHHE CUCTEMBI YIIPaBICHUS KaueCTBOM
MPOJIYKIINH, TEXHUKO-?KOHOMUYECKUX MOKa3aTesiel, MEpONIPUITHI N0 TEXHUKE O€30TIaCHOCTH U
OXpaHE OKPYXKAIOIMIEH Cpeapl; MPUOOpETeHHEe HEOOXOMMMBIX TPAKTUYCCKUX HABBIKOB IS
BBITMIOJIHEHUST BBIYCKHON KBadu(UKaLMOHHOM paboTsl. HayuHo-umccienoBarenbckas paboTa
ocymectisiercss B PXTY um. JI.1A. MenneneeBa Ha kadempe TEXHOJIOTHH HEOPTaHUUYECKHX
BEIIECTB M DJICKTPOXUMHUYECKUX MPOLIECCOB W/WIM B OJHOM W3 HOJpPA3JCICHUN NpeanpusIThs,
OpraHM3anuii, C KOTOPBIMHM 3aKIIOYECHBI COOTBETCTBYIOLIME JOTOBOPHI O IIPAKTHYECKOHN
MIOATOTOBKE.

3.4.4 llpenaunaoMHasi NPAKTHKA

Tun npakTUKKU: NPEIIUIITIOMHAs MPAKTUKA.

3amayeil MPaKTUKHU SBISIETCS MaKCUMalIbHOE MPHOIM)KCHUE K BBHIMOJHEHUIO BBIMTYCKHOM
KBATM(UKAIIMOHHONW pabOThI, T.€. COOp M M3YUYCHHE HAyYHO-TEXHHUYECKON HMH(POpMAIUH TIO
TeMaTHKE HCCIICIOBAHUS, MPOBEICHUE DKCIIEPUMEHTOB 1O BHIOPAHHOW METOJWKE, aHaIu3 HX
pe3ynbTaTOB M MOATOTOBKA AaHHBIX A1 Hanucanus BKP u myOnukaruii.

[IpakTtuka ocymectsisiercs B PXTY um. J[.1. MenneneeBa u (Uiin) Ha NPEANPUATHSX, C
KOTOPBIMHU 3aKJIFOYEHBI JJOTOBOPBI O MPAKTUYECKOM MOATOTOBKE.

BriOop MecT MpOXOKACHHsSI TPAKTUK JI JIMIl C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH
3I0POBbSI MPOU3BOJAUTCA C YYETOM COCTOSIHHSI 3[JOPOBBSI OOydaromUXcss U TpeOOBaHUSMU IO
JOCTYITHOCTH.

3.5 IIporpamma rocyaapcTBeHHoii nToropoi arrecranuu (I'MA)

IIporpamma rocynapcTBEHHOH HTOrOBOM arrectanuu siBisercss npuioxeHuem k OOIT
OakanaBpuara.

B rocynapcTBeHHYI0 HTOTOBYIO aTTECTALIMIO BXOJAUT BBINIOJHEHUE U 3alllUTa BBITYCKHON
KBAJTM(HUKAIIMOHHON pabOTHI.

3.6 ®onp ouenounbix cpeacrs (POC)

@OC co3nmaercs B coorBerctBUU ¢ TpeboBanmsimu DPI'OC BO mns arrecranuu
oOydaronuxcs Ha COOTBETCTBHE WX Y4YeOHBIX JOCTHKEHUH TMOJTalHBIM TpeOOBaHUIM
cootBercTByomeid OOII 6akanaBpuara /Ui MPOBEIECHUS BXOJHOTO U TEKYIIETO OIICHUBAHUS, a
TaKXKe MPOMEXKYTOUHOM arrectanuu oOydaromuxcs. D®OC sBASETCS COCTAaBHOW YacThiO



HOPMAaTHBHO-METOJIMYECKOT0  O0OeCHeueHus  CUCTEMbl  OICHKHM  KayecTBa  OCBOCHHSA
obyuatormumucst OOII, Bxoaut B coctaB OOII GakanaBpuara.

@®OC — KOMIUIEKT METOJAMYECKUX MATEpHAJIOB, HOPMUPYIOIIMX MPOLEAYPHl OIICHUBAHUS
pe3yiabTaToB  OOydeHHs, T.€. YCTAaHOBICHHS COOTBETCTBUS  YUEOHBIX  JOCTHIXKEHHM
3aIJIaHUPOBAHHBIM pe3ylbrataM oO0ydeHuss u TpeOoBanHusiMm OOIIl OakanaBpuara, padboumx
IIPOrpaMM JUCLUIUINH (MOIYJEH) U PaKTHK.

®OC chopmupoBaH Ha OCHOBE KITFOUEBBIX IPUHIUIIOB OLIECHUBAHHS:

— BAQJIUAHOCTU: OOBEKTHI OICHKH JOJDKHBI COOTBETCTBOBATh ITOCTABICHHBIM IIEIISIM
oOyueHus;

— HaISKHOCTH: WCIIOJB30BAaHUE €AMHOOOPA3HBIX CTAHIAPTOB M KPHUTEPHEB IS
OILICHUBAHMUS JTOCTHIKCHHIA;

— 00BEKTUBHOCTH: pa3HbIe 00YyUJaIOIIHECs JOJHKHBI UMETh PaBHBIE BOZMOYKHOCTH JTOOUTHCS
ycrexa.

@®OC no nucuuminHaM, npaktukam, ['MA npuBeaeHbl B IPUIOKEHUH.

WuBanuaaM u ImnaM ¢ orpaHHYeHHBIME BO3MOYKHOCTSIMH 3JI0POBBSI (TI0 MIX 3asIBJICHUIO)
IpeocTaBisieTcs BO3MOKHOCTh 00yueHus o OOII GakanaBpuara, yuuThIBaroIie 0coOEHHOCTH
UX TICUXO(M3UYECKOTO Pa3BHUTHS, WHIWBUIAYAJbHBIX BO3MOXKHOCTEH W, NIpU HEOOXOIMMOCTH,
o0ecrieunBaroIell KOPPEKINIO HAPYIICHUH Pa3BUTHS M CONMATBHYIO aanTaIuio.



3.7. PaGouyasi nporpaMMa BOCIIUTAHUS

Pabouas mporpamMma BOCHUTaHUs, pa3pabOTaHHAas U YTBEP)KICHHAs 00pa30BaTEbHON
OpraHu3aieif, OmnpeAensieT KOMIJIGKC OCHOBHBIX XapaKTEPUCTHK OCYIIECTBIIEMOH B
o0pa3oBaTeIbHOW OpPraHU3alUU BOCIUTATEIBHONH pabOThI 1O COOTBETCTBYIOLICH OCHOBHOM
00pa30BaTENLHON MPOTrpaMMe:

— 1eJIb, 33/1a4H, OCHOBHBIC HAIIPABJICHHUS U TEMbI BOCIIUTATEIBHOW PadOTHI;

— BO3MOXKHBIE (OPMBI, CPEICTBA W METOJbl BOCIHTAHHs, BKJIOYas HCIIOJIb30BaHUE
BOCIMTATEIFHOTO NOTEHIMATA JUCIUIUINH (MOJTyJIeH);

— TMOAXOJbl K WHAMBHIYAIN3alUU COACP)KAHUS BOCIUTAHHS C y4E€TOM OCOOCHHOCTEH
oOyJaronuxcs;

— mokazarenu 3()(HEeKTUBHOCTH BOCIHTATENFHONW pabOThl, B TOM YHCIIE IUIAHHPYEMBbIE
JMYHOCTHBIC PE3YJIbTAThl BOCITUTAHUS, © MHBIE KOMIIOHEHTHI.

3.8. Kajien1apHbIii JIaH BOCIIUTATEIbHOI padoThI

Kanenmapuelii mnnaH BocnuTarenbHOW paOOThI, pa3padOTaHHBIM M YTBEPXKIACHHBIN
o0pa3oBaTeNIbHON OpraHu3aluel, COJEeP)KUT KOHKPETHBIN MepedeHb COOBITHIl U MEepOonpUaTUi
BOCITUTATENIbHOM HAINPaBJIEHHOCTH, KOTOPBIE OPraHU3YIOTCS MU IMPOBOJATCS 00pa3oBaTelbHON
opraHuMszanueil u (UiauM) B KOTOpBIX OOpa3zoBareibHas OpraHu3alus NPUHUMAET ydacTHE, B
COOTBETCTBUU C OCHOBHBIMH HAlpaBICHUSIMH U TEMAaMU BOCIUTATEIbHON pabOThl, BEIOpAaHHBIMU
¢dbopmamMu, CpeICTBAMHU M METO/IaMU BOCIIMTAHHUS B y4eOHOM TOJy WM MEpHOJe 00yUeHHs.

4 PE3YJIBTATBI OCBOEHUS TPOI'PAMMbI BAKAJIABPUATA

COBOKYITHBIN OKHJIAa€MBIN pe3ynbTaT oOpa3oBaHus Mo 3aBepuieHuH ocBoeHus OOII
OakanaBpuaTa oOIpeAenseTcss NpuoOpeTaeMbIMU BBITYCKHUKOM KOMIIETEHIUSIMHU, T.€. €ro
CIOCOOHOCTSIMU MPUMEHATh 3HAHUS, YMEHUS, HaBBIKM M JIMYHBIE KaueCTBa B COOTBETCTBUU C
3aJla4yaMy MPoQPeCcCUOHANBHOMN e TeIbHOCTH.

B pesymbrare ocBoenuss OOIl OakanaBpumaTta Yy BBINYCKHHKA JIOJDKHBI — OBITh
chopMupoBaHbl YHUBEpCATbHBIE, 00IIETTPOPECCHOHATIbHBIE U PO (eCCHOHATBHBIC KOMIIETEHITHH.

Breimyckuuk, ocouBimii OOI, nomkeH 00manaTh CAeAyIOMUMH KOMIETECHITUSIMH.

4.1 yHI/IBepcaJIbeIe KOMIIETCHIUHU BBINIYCKHUKOB U HHINKATOPbI HX JOCTHKCHUSA

HaumenoBanue
Kon u HaumenoBanue Ko n HaumeHoBaHUE UHIUKATOPA
KaTeropuu (TPyIIIbI)
YK noctrkenus YK
VK
VK-1.1 3HaeT METOIbI MOKCKa,

KPUTHYECKOTO aHalmM3a M CHHTE3a
uHpopMaIy, TMPUMEHEHHS CHUCTEMHOTO
VK-1. Croco0eH | moX0qa, OCHOBAaHHOTO HAa  HAyYHOM
OCYILIECTBIISITh TOUCK, | MUPOBO33PEHUU TPU  pElICHUU  3ajad
KPUTHUECKUN aHAIN3 U | IPO(HEeCCUOHATEHOU NesITENbHOCTH;

cunte3 uHpopmanuu, | YK-1.2 Vmeer anHanu3upoBath 3aaauy,
IPUMEHSITh BBIJICTISAS €€ 0a30BBIE COCTABIISIONINE;
cuctemHbli  moaxon | YK-1.3 VYmeer HaxoIuTh U KPUTHUYECKU
JUISt pellleHus | aHATU3UPOBAThH uH(pOpMaIIHIO,
MOCTaBJIEHHBIX 337a4. | HEOOXOJUMYIO JJIsl pelIeHHs TOCTaBIeHHOU
3a7a4H;

VYK-1.4 VmMmeer omnpenensiTe U OLCHUBATbH
BapHaHTHl BO3MOKHBIX PElISHUH 3a/1a4H;

CucreMHoOe 1
KPUTHYECKOE
MBIIIUIEHUE
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VK-1.5 Bnageer HaBbIKaMH pacCMOTPEHUS
BO3MOXXHBIX BApUAHTOB pEIICHUS 3a/ayH,
OIICHMBAHMSI UX JIOCTOMHCTB U HEJIOCTATKOB.

Pazpabotka u
peanu3aus MpoeKToB

VYK-2. Cniocoben
OTIPENIETSTh KPYyT
3a/1a4 B paMKax
MOCTABJIEHHOM LIENN U
BBIOMpATh
OTNITHMAJILHBIC
CHOCOOBI MX pelLIeHus,
HCXOIS U3
JEUCTBYIOIIUX
MIPaBOBBIX HOPM,
HMMEIOLIUXCS PECYPCOB
U OTpaHUYEHUIN

VYK-2.1 3naer npaBuiia ¥ yCIOBHOCTH IIPU
BBITIOJTHEHUH KOHCTPYKTOPCKOM
JTOKYMEHTAIIUU MTPOCKTA;

VK-2.2 3naet oCHOBHI pacueTa Ha
MIPOYHOCTh, )KECTKOCTh M YCTOMUHUBOCTD
AJIEMEHTOB; 000PYAOBaHUS XUMUYECKOMN
MPOMBIIUICHHOCTH

VK-2.3 3HaeT TeXHOJIOTUYECKUE PACUETHI
anmapaToB XUMHYECKOUW MPOMBIIIJIEHHOCTH;
VYK-2.4 Ymeet onpenensith 0Ku1aeMbie
pe3yabTaThl MPOEKTUPOBAHUS FIIEMEHTOB
000pyTOBaHUS] XUMHUYECKOU
MIPOMBIIIICHHOCTH;

YK-2.5 Ymeet onpenensite criocod
pelieHus KOHKPETHOM 3aJ1auu TIPOeKTa,
BBIOMPAst ONTUMAJIBHBIN CIIOCOO M UCXOIS
13 JICUCTBYIOIUX MIPABUJI M TPAHUIHBIX
YCIIOBHUH NPH BBIITOJTHEHUH POEKTHON
JOKYMEHTAIIMN U UMEIOIIHNXCS PECYPCOB U
OTPaHUYECHUH;

VK-2.6 YMmeer pemiaTh KOHKPETHBIE 3a/1a4U
poekTa TpeOyeMoro KayecTBa U 3a
YCTaHOBJIEHHOE BpEMS;

YK-2.7 YmeeT nyOnuuHO TIPEACTABIATH
pe3yNbTaThl pelIeHNs KOHKPETHOM 3a1auu
MIPOEKTA;

YK-2.8 Brnaneer criocobamu u mpueMaMu
M300pakKeHHsI JIEMEHTOB XUMHUYECKOTO
000py/10BaHUs B OJTHOM U3 rpaduuecKux
CHUCTEM,;

VK-2.9 Brnaneetr MeTogaMu MeEXaHUKHU
MPUMEHHUTEIHHO K pacueTaM anrapaToB
XUMHYECKON MPOMBIIIIICHHOCTH;

VK-2.10 Brageetr HaBpIKaMu
MPOEKTUPOBAHMSI MPOCTEHIITNX allapaToB
XUMHYECKON MTPOMBIIIIICHHOCTH.

Komannnas pabora u
JIUAEPCTBO

VK-3. Crocoben
OCYIIECTBIISTh
COIMAIBHOE
B3aMMOJIEHCTBHE U
pEa30BBIBATH CBOIO
pOJIb B KOMaH]Ie

VK-3.1 3naeT 1 MOHUMAET OCOOEHHOCTH
MOBEJICHUST PAOOTHUKOB MPEIPUATHI
XUMUYECKON MPOMBILIIEHHOCTH;

VK-3.2 3HaeT OCHOBHBIE THUIIBI COTUATBHBIX
B3aMMOJECHCTBUI U COIMAJILHO-
MICUXOJIOTHYECKUE KPUTEPUH

3¢ (HEeKTUBHOCTH YIPABJICHUS KOJUIEKTHBOM;
VK-3.3 YmeeT B3auMOAEHCTBOBATE C
JPYTrUMU YIEHAMH KOMaH/bl, B TOM YHCIIE
y4acTBOBATh B 0OMeHe HHOpMAIIHEH,
3HAHHUSIMU B OTIBITOM;
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VYK-3.4 YMmeer ucrosib30BaTh COBPEMEHHBIE
COIMAITbHO-TICUXOJIOTUYECKHE TEXHOJIOT U
YIIPpaBJICHHUA KOJIJICKTHBOM;,

VYK-3.5 Bnageer 0OCHOBHBIMU METOIaMH
cbopa u aHanm3a uHGOpMaIHH,
CIIOCOOCTBYIOIIEH pa3BUTHIO OOIIIEH
KYJIbTYpPbI U COMUAJIM3alluN JIMYHOCTHU,
VYK-3.6 Bnageer cnoco6bamu MOTHBAITUU
YJICHOB KOJUICKTHUBA K IMYHOCTHOMY M
npodeccnoHATbHOMY Pa3BUTHIO.

KomMmyHnukanus

YK-4. Cnocoben
OCYILIECTBIISITh
JIEJIOBYIO
KOMMYHHUKAIIUIO B
YCTHOW M MUCbMEHHOM
dhopmax Ha
rocy/1apcTBEHHOM
s3bike Poccuniickoit
®denepanuu U
WHOCTPAHHOM(BIX)
si3bIKe(ax).

VK-4.1 3HaeT 0CHOBHBIE CIIOCOOBI
COYETAaCMOCTH JIEKCUYECKHUX €IMHUILL U
OCHOBHBIE CJIOBOOOpa30BaTEIbHbIE MOJICIH,
pYCCKHE SKBUBAJIEHTHI OCHOBHBIX CJIOB U
BBIPAYKEHUI MpoQecCHOHANbHON peuH;
VYK-4.2 3HaeT 0CHOBHBIE PUEMBI U METOJIbI
pedepupoBaHUs M AHHOTHPOBAHHS
JUTEPATYPHI TI0 CIICIUATBHOCTH, IIPUEMBI
paboThl C OPUTHHAIILHOM JTUTEPATYpOi 110
CIIEINAILHOCTH;

VK-4.3 3HaeT MacCUBHYIO U AKTUBHYIO
JIEKCHUKY, B TOM YHUCJIE, OOIECHAYIHYIO H
CIeNUaTBLHYI0 TEPMUHOJIOTHIO,
HEOOXOAUMYIO JIJIsl PEIICHUS CTaHIAPTHBIX
KOMMYHUKATHBHBIX 3a/1a4;

VK-4.4 Ymeet ucnoibp3oBaTh
nH()OPMaITMOHHO-KOMMYHHUKAITMOHHBIE
TEXHOJIOTHH TIPH MTOUCKE HEOOX0TUMOI
nH(pOpMaIK B TIPOIIECCE PeIICHUs
CTaHJAPTHBIX KOMMYHHKATUBHBIX 337a4 Ha
roCyJIapCTBEHHOM U MHOCTPAHHOM SI3BIKAX;
YK-4.5 Ymeer paboTath ¢ OpUTHHAIBLHOM
JUTEPATYPOH 1O CHEIUATLHOCTH CO
CJIOBapeM;

VK-4.6 Bnaneer BeaeHueM ae10BOU
MePEIUCKA Ha MHOCTPAHHOM SI3BIKE,
PEYCBOI IEATEILHOCTHIO IPUMEHHUTEIILHO K
chepe O6bITOBOM U TIPOhEecCHOHATTLHOM
KOMMYHUKAIIHNH;

VK-4.7 Bnageet BeiecHUEM IET0BOM
MEPENUCKH C YYETOM 0COOEHHOCTEH
CTHJIUCTUKU O(UITHATIBHBIX U
HEO(PHUINATBHBIX TUCEM, COIIMOKYIBTYPHBIX
pa3nuuunii B hopMare KOPPECTIOHCHIINN Ha
TOCY/IapCTBEHHOM M WHOCTPAHHOM SI3bIKaX;
VK-4.8 Bnaneer HaBbIKaMu pe4yeBOn
JEeSTeNbHOCTH MPUMEHHUTENHHO K cepe
OBITOBOI 1 IpOodecCHOHANBHOM
KOMMYHHKAIINH, OCHOBAMH MyOIHYHOMN
peuu;

VK-4.9 Baageer 0CHOBHO# MHOSI3BIYHOM
TEPMHUHOJIOTHEN CIeNMaTbHOCTH, OCHOBAMH
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pedepupoBaHUs M1 AHHOTHPOBAHUS
JIUTEPATYPHI 110 CHENUATIBHOCTH.

MexXKyJIbTypHOE
B3aMOJEHCTBUE

VYK-5. Cniocoben
BOCIIPUHHMATh
MEXKYJIbTYPHOE
pazHooOpasue
oO1recTBa B
COIIMATBHO-
HCTOPHYECKOM,
ATHYECKOM U
¢dunocodcrom
KOHTEKCTax.

YK-5.1 3HaeT OCHOBHBIE 3aKOHOMEPHOCTHU
HCTOPUYECKOIO ITPOLIECCca U Tallbl
uctopudeckoro pazsurus Poccuu;

VK-5.2 3Haer 3THO-KyJIbTypHBIE U
COLIMAJIHO-TIOJINTUYECKHUE TTPOLIECCHI
CTAHOBJICHUS POCCUMCKOMN
roCy/1apCTBEHHOCTH;

VYK-5.3 3naer mecto u posb Poccun B
UCTOPUH YEJIOBEUECTBA U B COBPEMEHHOM
MUDE;

VYK-5.4 3naet oCHOBHBIE pa3feibl U
HarpaBieHus: Guirocopuu, a TakKe METOIBI
U TIpueMbl priI0co(CKOro aHanuza
npobiem;

VYK-5.5 3naet HpaBCTBEHHBIE 1IEHHOCTH,
MPEJICTABICHUS O COBEPIIEHHOM YeJIOBEKE B
pa3IMYHBIX KYJIbTYpax;

VK-5.6 YMmeeT ocMBICIIMBATEL COIHMAIILHO-
MOJINTUYECKHE MPOLIECCHI, COOBITHS U
sBiieHus B Poccun u MUpPOBOM coo01ecTBe
B UX JMHAMHUKE W B3aUMOCBSI3H,
PYKOBOJICTBYACH MPUHIIUIIAMH HayYHOU
00BEKTUBHOCTH U UCTOPU3MA;

VYK-5.7 Ymeet hopmupoBath u
apryMEeHTHPOBAHHO OTCTauBaTh
COOCTBEHHYIO MO3UIIMIO [0 PA3TUYHBIM
npobeMaM UCTOPHH;

VYK-5.8 YMeeT noHuMarth U aHaJIM3UpOBaTh
MHUPOBO33PEHYECKUE, COLIUAIBHBIE U
WHAUBUAyaJIbHbIE MPOOJIEMbl COBPEMEHHOM
KU3HH;

YK-5.9 YMeeT rpaMOTHO BECTH JTUCKYCCHIO,
apryMEHTHPOBAHHO OTCTAaUBATh CBOIO
MO3UIUIO TI0 3HAYUMBIM (prusiocopckum
npoOiieMaM COBPEMEHHOM KU3HU, ONUPASICh
Ha HapaOOTaHHBIN B ucTOpun prstocoduun
MaTepua;

VYK-5.10 YMeeT KOHCTPYKTUBHO
B3aMMO/ICIICTBOBATD C JIFOIBMHU C YIYETOM
aHaJM3a UX COLMOKYIbTYPHBIX
0COOEHHOCTEH B LIENSIX YCIIEHIHOTO
BBINOJIHEHHS TPO(EeCCHOHANIBHBIX 3a/1a4;
VK-5.11 Bnageer npezacraBieHussMu o0
UCTOPHHU KaK HayKe, OCHOBaMU
HCTOPUYECKOTO MBIILIJICHHUS;

VK-5.12 Brnageer npezcraBieHusIMu 00
OCHOBHBIX 3Talax B UCTOPHH YEJIOBEYECTBA
U MX XpPOHOJIOTHH;

VK-5.13 Bnaneer HaBbIKaMH aHallu3a
HCTOPUYECKUX UCTOUYHUKOB;
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VYK-5.14 Bnageer HaBbikaMu (HuitocohcKoit
KYJABTYPBI 17151 BBIPAOOTKHA CUCTEMHOTO
IIEJIOCTHOT'O B3IVIsi/Ia HA EHCTBUTEIBHOCTb.

Camoopranu3zanus u
caMopa3BHUTHE (B TOM

VK-6. Criocoben
YIPABJISITH CBOUM
BPEMEHEM,
BBICTPAuBATh U
peann30BhIBATH
TPAEKTOPHIO
caMOpa3BUTHS HA
OCHOBE TIPHUHIIUIIOB
o0pa3zoBaHus B
TeUeHHE BCEH KU3HU.

VYK-6.1 3naer counanbHO-
TICUXOJIOTHYECKUE TEXHOJIOTUN Pa3BUTHS U
CaMOpa3BUTHUS;

VK-6.2 3HaeT cBOM JIMYHOCTHBIC,
CUTYaTUBHBIC, BPEMEHHBIC U JPYTHE
pecypcChl U UX MpeNebl;

VYK-6.3 YMmeer nnaHupoBaTh U peliaTh
3aJauu COOCTBEHHOTO MPO(PECCHOHATHLHOTO
Y JJUYHOCTHOTO Pa3BUTHUS;

VYK-6.4 YMmeeT KpUTUYECKH OLIEHUBATh

3 (PEeKTUBHOCTH UCTIOTH30BAHUSI BPEMEHH U
JIPYTUX PECYPCOB IIPU PEILIEHUU
MIOCTABJIEHHBIX 3aj1ay;

VYK-6.5 Bnageer npuemamu aHaimza
cOOCTBEHHBIX ACUCTBUI MTPH yIIPaBICHUH
KOJUIEKTUBOM U MPU CaMOOPraHU3alUu;
YK-6.6 Bnageet npeaocTaBieHHbIMU
BO3MOJKHOCTSIMHU TSI PUOOPETEHUSI HOBBIX
3HAHHI U HABBIKOB.

VK-7.1 3Haer ponb v 3HaUEHUE
buznyecKoil KyIbTyphl B dKU3HU YEJIOBEKa U

quclie o01ecTBa; BUIBI PU3NUECKUX YIIPAKHECHUH;
310pOBbecOEpeKEHHE) HayYHO-TIPAKTUYECKHE OCHOBBI (PU3HUECKOM
KYJIBTYpbI ¥ 3J0POBOTO 00pa3a >KU3HH;
VYK-7.2 YMmeeT noaaepKuBath TOHKHBIN
OBEHb (PM3UYECKOM MOATOTOBICHHOCTH
VYK-7. Ciocoben P ¢ .
Ui oOecrieyeHus TIOJTHOLEHHOM
HOJJICPKUBATH . .
. COLIMAJIHOM U MPO(ecCHOHANBHOM
JOJIKHBINA YPOBEHb
(busecKoii NEeSITeNIbHOCTH;
VYK-7.3 YMeeT ucnoab30BaTh OCHOBbI
MOJAFOTOBJIEHHOCTH .
buznyuecKoil KyabTyphl Uil OCO3HAHHOTO
U1 00eceueHus
. BBIOODA 3/10pOBbecOeperaromnx
MOJIHOIICHHO N .
N TEXHOJIOTUI C YYETOM BHEIIHUX U
COILIMANILHOM U .
. BHYTPEHHHUX YCIIOBUH peaan3alnuu
npodeccuoHanbHO .
npodeccuoHanbHOM e TENbHOCTH;
JEeSITeIbHOCTH.
VK-7.4 Bnageet cpeAcTBaMU U METOJIaMHU
YKPETIJICHUS 37J0POBBS, PUINIECKOTO
CaMOCOBEPILIEHCTBOBAHMUS; IOJKHBIM
ypoBHEM (DHU3UYECKOI MOATOTOBICHHOCTH
Ui 0OecTieuyeHus TIOTHOLIEHHOM
COLIMAIBHOM U MPo(eCcCHOHANBHOM
JIESTEIbHOCTH;
YK-8. Cnocoben
YK-8.1 3naet ocHOBHBIE TeXHOC(hEpHBIE
CO3/1aBaTh U -
ONIaCHOCTH, UX CBOICTBA U
MO/JIEP>KUBATH B
bezonacHocTh . XapaKTePUCTHKH;
MOBCETHEBHOU KU3HU .
KU3ZHEACSITEIIbHOCTU YK-8.2 3naer xapakTep BO3IEHCTBUS

B
npodeccuoHaNbHO I
JICSITEIIbHOCTH

BPCAHBIX U OINACHBIX (baKTopOB Ha 49CJIOBCKa
U NPpUPOAHYIO CpCaY, MCTOAbI 3allIUTHI OT
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0e301acHbIe YCIOBHS
KU3ZHEIEATEIIbHOCTH
JUIS COXpaHEHUS
MIPUPOJHOMN CpEDI,
obecrieueHHs
YCTOMYUBOTO
pa3BuTHS OOIIECTBA, B
TOM YHCJIE [IPU YTpo3e
Y BOBHUKHOBEHUU
Ype3BbIYANHBIX
CUTyalluil 1 BOCHHBIX
KOH(IUKTOB.

HUX IPUMEHHUTENHHO K cepe cBoei
npodeccrnoHaNbHOM IS TENBHOCTH;
YK-8.3 Ymeer obecrieunBaTh 6€30MacHbIC
U/ KOM(QOPTHBIE YCIOBHS TPYAa Ha
paboyem mMecTe, B TOM YHCIIE C IIOMOIIBIO
CPEICTB 3alUTHI;

VYK-8.4 YMmeeT BbIABIATh U YCTPAHATh
pOOJIeMBI, CBSI3aHHBIC C HAPYIICHUSIMU
TEXHUKH 0€301IaCHOCTH Ha paboueM MecTe
MPUMEHHUTEIBHO K chepe cBoei
npodeccHoHaATBEHOM IS TEIIBHOCTH;
VYK-8.5 YmeeT ocymiecTBIsITh IEUCTBUS T10
MPEIOTBPALLEHHUIO YPE3BhIYANHBIX
CUTYAaLNiI;

YK-8.6 Bnaneer 3akoHOAATEIbHBIMU U
HOPMAaTHBHO-TIPABOBBIMH aKTaMH B 001aCTH
0€30TaCHOCTH M OXPaHbl OKPYKAOIEH
CpeIbI;

VK-8.7 Bnaneer cnocobamu u
TEXHOJIOTHUSMH 3aIUTHI B YPE3BBIYAHHBIX
CHUTYalUSX U B YCIOBHUSX BOCHHOTO
BpPEMEHU;

VK-8.8 Biageet moHATHITHO-
TEPMUHOJIOTHYECKUM aIlapaTtoM B 00JIacTH
0€e30I1aCHOCTH;

VYK-8.9 Bnageet HaBRIKaMU
parroHaIu3auy mpohecCHoOHATEHON
JEeSITeTPHOCTH C TIEITBI0 00eCTICYCHUS
0€30IaCHOCTH 1 3allUTHI OKPYXKAIOIIEH
Cpepl.

VYK-9. Ciocoben

VK-9.1 3Haer u noHnMaetr 0CoOOEHHOCTH
[IOBEIECHNS YWICHOB KOJUIEKTUBA C
OTPaHUYEHUSMH T10 3JI0POBbIO;

HCII0JIH30BaTh o
5430BLIC VK-9.2 YmMmeeT B3aMOI€HCTBOBATE C
Nuxiro3uBHas YJIeHaMH KOJUICKTHBA C OTPAHUYCHUSIMU T10
Ne(EKTOTOTHIECCKIE
KOMIIETEHTHOCTh . | 3I0pPOBBIO;
3HAHUS B COLMAIbHON
. | YK-9.3 Bnaneer npuemamMu aHajin3a
U TIpodeCCHOHAIBHO I o .
cthepax COOCTBEHHBIX JEHCTBUIA MPHU OOIIEHUU C
pax. YJIeHAaMH KOJUICKTHBA C OTPAHUYCHUSAMU T10
3JI0POBBIO.
VYK-10.1 3HaeT OCHOBBI DKOHOMHUYECKOH
KYJIBTYPEL, B TOM 4Yuciie GUHAHCOBOU
VYK-10. Criocoben YBTYPBL, ¢
- rPaMOTHOCTH;
OKOHOMHYECKAS P VK-10.2 YMeeT ucnoyip30BaTh 3HAHUSA
000CHOBaHHLIE
KyJlbTypa, B TOM OCHOB 3KOHOMMKH IIPU MPUHITHH
SKOHOMHYECKHUE

qucie (I)I/IHaHCOBaH
I'paMOTHOCTDH

pelIeHHS B Pa3InIHBIX
oOacrax
JKU3HENEATENbHOCTH.

000CHOBAHHBIX PEIICHUH B Pa3InYHbIX
o0nacTaxX AeqTenbHOCTH;

VYK-10.3 Brageer HaBbIKaMu BbIOOpa
SKOHOMHUYECKH 00OCHOBAHHBIX PEIICHUH B
pa3IMYHbBIX 001ACTAX KHU3HEIEATSIbHOCTH.
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I'paxxnanckas
MTO3ULUSA

VYK-11. Crocoben
(dopmupoBatb
HETePIHMOE
OTHOIICHUEC K
KOPPYILMOHHOMY
IIOBEICHUIO.

VYK-11.1 3HaeT npaBoBblE HOPMBI,
(dopmupyrolIe HeTepIUMOe OTHOIICHHE K
KOPPYIIIMOHHOMY MTOBE/ICHUIO;

VK-11.2 Ymeer peanuzoBbIBaTh
HETEePIHUMOE OTHOIIEHUE K
KOPPYIIIMOHHOMY MTOBEICHHUIO B Pa3IMYHBIX
cdepax IesaTenbHOCTH;

VYK-11.3 Brnageer merogamu
(opMUpOBaHUS HETEPITMMOTO OTHOIICHHS K
KOPPYIIIMOHHOMY MTOBEICHUIO.

4.2 Oo0wenpodeccuoHaNbHbIE KOMIIETEHIMH BBINYCKHUKOB M HMHAUKATOPbI MX

JOCTHKEHHU S
HaunmeunoBauue
KaTeropuu (IPyIIIbI) Kon n sammenosanme Kon v HanmMeHoBaH#e HHIUKATOPA JOCTIKECHUS
OIIK OIIK OIIK
OIIK-1.1 3Haer TeopeTHUECKHE OCHOBBI OOIIEH U
HEOPraHWYECKON XHMHUU W TOHUMAET MPHUHITUIIBI
CTPOEHHUS BEIIECTBA M MPOTEKAHUA XHUMHUYECKUX
MPOIECCOB;
OIIK-1.2. 3HaeT OCHOBBI  KJaccUpUKaINU
OIIK-1. Cnocoben - b
U3VIATE OPraHWYeCKUX COCIWHECHHM, CTPOCHHE, CHOCOOBI
yaatb, MOJYYECHHUS] U XMMHUYECKHE CBOWCTBA Pa3JIMYHBIX
aHaJIM3UPOBATb, o
KJIACCOB OPraHMYEeCKUX COCIUHEHUH, OCHOBHBIE
HCHOJIL30BATh "
MEXaHU3Mbl POTEKAHUSI OPraHUYECKUX PEAKIU;
MEXaHU3MBI
. | OIIK-1.3. 3Haer OCHOBHBIE 3aKOHEI u
XUMHUYECKUX PpEeaKIuid, . o
COOTHONICHUSI (U3MUYECKOW XUMHH (XUMHUYECKOU
MIPOUCXOISIIIUX B o
TEPMOJIMHAMUKH, DJEKTPOXUMHH, XUMHUUYECKOMN
TEXHOJIOTUUECKUX N
KHHETHKHA, OCHOBBI (Da30BBIX pAaBHOBECHH U
nporeccax u
EcrecTBeHHO-HayuHas oK afomeM  MHpe MEePEXOJ0B), CHOCOOBI HMX TMPUMEHEHHS IS
HOArOTOBKA Pyx pe, pelIeHUs] TEOPETUYECKUX W TMPHUKIAJHBIX 3ajad,
OCHOBEBIBASCH Ha "
poJib (PU3MYECKOW XUMHUHM KaK TEOPETHYECKOTO
3HAHUSIX O CTPOCHUU o
dbyHIaMeHTa COBPEMEHHOM XMMHUU M TPOILIECCOB
BEIIIECTBA, npupoje

XHUMHUYECKOM CBSI3U H
CBOMCTBax pa3JIMYHbIX
KJIaCCOB  XMMMYECKHX
3JIEMEHTOB,
COCIUHEHMI, BEIIECTB
Y MaTepUaoB.

XUMHYECKOMN TCXHOJIOTHH,;

OIIK-1.4. 3HaeT  OCHOBHBIE  3aKOHBI W
COOTHOIIIEHUSI TEPMOJWHAMUKH TMOBEPXHOCTHBIX
SBIICHUH, OCHOBHBIE CBOWMCTBA JAUCIEPCHBIX
CHCTEM, OCHOBHBIE METOABI  HMCCIEIOBAHHUSI
MOBEPXHOCTHBIX SIBICHUH U JUCTIEPCHBIX CUCTEM;
OIIK-1.5 YmMmeet BBITIOJTHSTH OCHOBHBbIC
XUMHYECKUE OTIepalliu;

OIIK-1.6 VYMeeT WCIOJB30BaTh XHUMHUUYECKHE

3aKOHBI, CIIPABOYHBIC JAHHBIC WU KOJIMYCCTBCHHLIC
COOTHOIICHUA OPraHUYCCKUX pPCarcHTOB B
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OPraHMYECKUX  PEaKIHAX TSt pereHus
npoeccuOHATBHBIX 33a4;

OIIK-1.7 VYmeer mnporHo3upoBaTh  BIHSHUE
pa3nuyHbIX (AKTOPOB HA XMMUYECKOE PaBHOBECHE,
Ha (azoBoe paBHOBecHe, Ha paBHOBECHE B
pacTBOpax  3JEKTPOJUTOB, HAa  MNOTEHIHAT
aexkTpos1oB u D/IC rarbBaHMYECKUX 3JIEMEHTOB,
Ha HAIPaBJICHUE U CKOPOCTh XMMUYECKHIX PEAKIINN;
COCTaBJIATh  KMHETUYECKWE  YpaBHEHHA IS

KHHETHYCCKH POCTBIX peaKIui,
KJIaCCH(PHUIIMPOBATH AIIEKTPOIBI u
IEKTPOXUMUYECKHE 1ETH, M0JIb30BATHCS

CIPaBOYHOM JUTEPATYpOi MO (PU3NUECKON XUMUU;
OIIK-1.8  YMeer mpoBOOUTH  pacyeTbl €
HCIOIb30BaHUEM OCHOBHEBIX COOTHOILICHUI
TEPMOJMHAMUKHA TIOBEPXHOCTHBIX SIBJICHHH W
pacyeThl OCHOBHBIX XapaKTEPUCTUK IUCTICPCHBIX
CHCTEM;

OIIK-1.9 Brnanmeer TEOpeTUYECKUMHU METOIAMH
OTIMCAHUsI CBOMCTB MPOCTHIX M CIIOKHBIX BEIIECTB
Ha OCHOBE JJIEKTPOHHOTO CTPOCHHS MX aTOMOB U
IIOJIOKEHUS B [Tepnonnueckoi cucreme
XUMUYECKAX JJIEMEHTOB, JKCIEPUMEHTATbHBIMHI
METOJaMH OTpeaeeHus (bU3UIECKUX n
XHUMHYSCKIX CBOMCTB HEOPraHUYECKUX
COCIUHEHH;

OIIK-1.10 Bnaneer 3KCIEPUMEHTATbHBIMU
METOJIaMU OpPraHMYECKOTO CHHTE3a, METOJaMH
OYHCTKH, ONpeAeseHus  (HU3UKO-XUMHUIECCKUX
CBOMCTB u YCTaHOBJICHUS CTPYKTYPBI
OPraHuYEeCKUX COCIMHEHU;

OIIK-1.11 Bnameer HaBbIKAMH  IPOBEICHHUS
TUTIOBBIX (DU3UKO-XUMHUYECKUX HCCIICIOBAHUN |
HaBBIKAMHU pEIICHUS THUIIOBBIX 3a/Ja4 B 00JIacTH
XHUMHYSCKOM TEPMOIMHAMUKH, (hazoBbIX
paBHOBECHI1 " (hazoBbIX MEepex0I0B,
AJIEKTPOXUMHH, XUMUYECKOU KHHETUKH.

[Ipodeccuonanbuas
METOIOJIOTHSI

OIIK-2. Cnocoben
UCIIOJIb30BaTh
MaTeMaTH4ecKue,
¢busnyeckue, GU3NKO-
XUMUYECKHE,
XUMUYECKHUE METO/IbI
JUIsL pelIeHus 3a1a4y
npodeccruoHaNbHO M
NS TEeTbHOCTH.

OIIK-2.1 3naetr ocHoBbI 1udGHepeHIInaTbHOTO U
UHTETPAIBHOTO UCUUCIICHUS, TU(PepeHIInaATbHBIX
ypaBHEHUH, TEOPUH BEPOSITHOCTEH U
MaTeMaTH4YeCKON CTaTUCTUKH;

OIIK-2.2 3naer MmaTeMaTHYECKUE TEOPUH U
METO/IbI, JIEKALIUE B OCHOBE MaTEMaTHUYECKUX
MOJIeIeH;

OIIK-2.3 3HaeT TEXHUYECKUE U IPOTrPAMMHBIE
CpeZcTBa peanu3aluu HHPOPMAITUOHHBIX
TEXHOJIOTUH, OCHOBBI PA0OTHI B JIOKAIbHBIX U
1J100abHBIX CETSAX, TUMOBbIE YHCICHHBIE METOIbI
pEILIEHNs] MaTEMaTUYECKUX 3a1a4 U aJlTOPUTMBI UX
peanusanuy;

OIIK-2.4 3naer pu3nuecKkue OCHOBbI MEXaHHKH,
¢u3uKu KoJeOaHUI U BOJIH, SIEKTPHUECTBA U
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MarHeTu3Ma, MEeKTPOUHAMUKH, CTATHCTUICCKOM
(GU3UKU ¥ TEPMOAMHAMUKH, KBAHTOBOW (PH3UKHU;
OIIK-2.5 YMmeer npoBOAUTH aHAN3 (QYHKITHH,
pelaTh OCHOBHBIE 33714l TEOPUH BEPOSTHOCTH U
MaTEeMaTHYeCKON CTATUCTUKH, PEIIaTh YPaBHCHUS
U cucTeMbl U epeHINaTbHBIX YPaBHEHUN
MPUMEHHUTEIHLHO K PEATBHBIM MPOIIecCaM,
MPUMCHSITh MATEMAaTUICCKIE METOIbI TIPU
PEIICHUH TUTIOBBIX MPO(eCcCHOHAIBHBIX 33/1a4;
OIIK-2.6 Ymeer paboTaTh B KauecTBE
10JIb30BATENS IEPCOHATILHOTO KOMITBIOTEPA,
UCII0JIb30BATh YHCIICHHBIE METO/IBI JJTSI PEIICHUS
MaTEeMaTHYECKUX 3a/1a4, UCIIOJIh30BaTh SI3BIKH H
CUCTEMBI TPOTPAMMHUPOBAHUS TSI PEIICHUS
npodeCCHOHANIBHBIX 33714,

OIIK-2.7 Ymeert pemiath TUMIOBBIE 3a1a4H,
CBSI3aHHBIC, CBSI3aHHBIE C OCHOBHBIMH pa3/ielaMu
($U3MKH, UCTI0JIb30BaTh (PU3MUECKUE 3aKOHBI MPU
aHaJIM3€ U pelIeHnu IpobieM npodeccHoHaIbHON
NeSITeNIbHOCTH;

OIIK-2.8 YMmeer uCcrnoJib30BaTh XUMUYECKHE
3aKOHBI, TEPMOIMHAMUYICCKHE CIIPAaBOYHBIC
JTAHHBIE U KOJIMYECTBEHHBIE COOTHOIICHUS 00TIei
Y HEOPTaHWYECKOW XUMHHU TSl pellIeHUs
po¢eCCHOHANIBHBIX 3a/1a4;

OIIK-2.9 Bnageetr ocHoBaM# (pyHIaMEHTaIbHBIX
MaTeMaTHYECKUX TEOPHUM U HaBbIKaMU
HCIIOJIb30BAaHUSI MAaTEMAaTUYECKOTO anrmapara;
METOJaMHU CTaTUCTHYECKON 00pabOoTKMI
nHpopMmanuu;

OIIK-2.10 Bnaneer MeTogaMu moucka 1 ooOMeHa
uH(popMale B rI00aNnbHBIX U JOKATBHBIX
KOMITBIOTEPHBIX CETSAX, TEXHUYECKUMU U
MPOrPaMMHBIMH CPEACTBAMH 3aIUTHI
uH(popMaluu Ipu paboTe ¢ KOMIBIOTEPHBIMU
CUCTEMaMH, BKJIIOYasi IPUEMbI aHTUBHPYCHOMN
3aIUTHI;

OIIK-2.11 Bnageer MeToiaMu IpOBEACHUS
bu3znyeCcKuX U3MEepeHui, METOJaMU KOPPEKTHOM
OIICHKH MOTPEITHOCTEH MPU IPOBEICHUH
(bU3NYECKOTO IKCIIEPUMEHTA.

Anmanranus K
MIPOU3BOICTBEHHBIM
YCIIOBUSIM

OIIK-3. Cnocoben
OCYILIECTBIISTh
npodeccuoHanbHy0
JIEATEIIbHOCTD C
y4eTOM
3aKOHOJIATEIHCTBA
Poccuiickoii
®denepaunu, B TOM
qypcie B 001acTu
SKOHOMHKH U
9KOJIOTUH.

OIIK-3.1 3HaeT OCHOBBI pOCCHHCKON ITPABOBOM
CHCTEMBI U POCCUHCKOTO 3aKOHOIaTEIbCTBA,
IPaBOBbIE U HPABCTBEHHO-ITHUECKHE HOPMBI B
cdepe podeccuoHaANbHOMN AeATeIbHOCTH;
OIIK-3.2 3HaeTr npaBoOBbIE HOPMBI,
peryaupyrolue OTHOLICHNE YelI0BeKa K YeJI0BEKY,
00I1IeCTBY, OKpYXKatOLIeh cpele;

OIIK-3.3 3HaeT OCHOBBI aIMUHUCTPATUBHOTO,
TPYIOBOTO U TPAXKIAHCKOTO 3aKOHO/1aTeNIbCTBA,
OIIK-3.4 3HaeT OCHOBHBIE KATETOPUU U 3aKOHbI
9KOHOMUKH;
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OIIK-3.5 3HaeT 0CHOBBI 3KOHOMUYECKOU
JESTEIbHOCTH MPEIIPUSATHUS, €T0 CTPYKTYPY U
OTPACIIEBYIO CHIEIUPUKY; KIacCuDUKAIHIO
NPEANPUATHH 110 TPABOBOMY CTaTyCY;

OIIK-3.6 3naer nmokazaTeiu UCIOJIb30BaHUS
IIPOU3BOJICTBEHHBIX PECYPCOB U 3(P(HEKTUBHOCTU
NESTETbHOCTH MPEPUSATHS,

OIIK-3.7 3naer coaepkaHue 3TarnoB pa3paboOTKH
OTIEPATHBHBIX JIAHOB PAOOTHI MEPBUYHBIX
MIPOU3BOJICTBEHHBIX MOAPA3ICIICHUN;

OI1K-3.8 3naer (hakTopbl, OMPEISISIOIINE
YCTOMYUBOCTh OMOC(hEpHI, XapaKTEPUCTUKU
BO3pACTaHUsI AHTPOTIOTEHHOTO BO3/ICUCTBUS Ha
pUpO.Y, II100aNbHbIE MPOOIEMBI IKOJIOTUN U
MPUHITUIIBI PAIIMOHATIBHOTO MPUPOI0TIOIH30BA-
HUS, METObl CHHYKEHUS XO3IUCTBEHHOTO
BO3/IeiicTBUS Ha Ouocdepy, opraHu3alMOHHbIE U
MIPaBOBBIE CPEJICTBA OXPAHBI OKPYKAIOIIEH CPEIbI,
CroCcoObI JOCTHKEHHUS YCTOMUNBOTO PA3BUTHS;
OIIK-3.9 YMmeer uCcnoJib30BaTh U COCTABIISATH
JOKYMEHTHI TIPABOBOTO XapaKTepa, OTHOCSIIHECS K
poeCCHOHAITBHOU JEATETLHOCTH,
MpeANPUHUMATE HEOOXOIUMBIE MEPHI K
BOCCTaHOBJICHUIO HapyIIEHHBIX MPaB;

OIIK-3.10 Ymeer peanu3oBbIBaTh MpaBa u
CBOOO/IbI YENIOBEKA U IPaKJaHNHA B PA3IMYHBIX
chepax KU3HEACATEIIPHOCTH,

OIIK-3.11 YmMeer ucnosp30BaTh 3HaHUSL OCHOB
SKOHOMMKHU MPU PELICHUH POU3BOICTBEHHBIX
3ajad;

OIIK-3.12 YMeeT ocymiecTBIATh B 00IIEM BUJIE
OIICHKY aHTPOMOTE€HHOTO BO3/ICHCTBUS Ha
OKPY>KAIOIIIYIO CPEy C YUETOM CHelUPUKU
MPUPOTHO-KIMMATUYECKUX YCIOBUI;

OIIK-3.13 YmeeT ucnosib30BaTh HOPMATHUBHO-
IIPABOBBIE aKThI MPH PAOOTE C FIKOIOTMUECKOMN
JIOKYMEHTALUEH;

OIIK-3.14 Bnaneer ocHOBaMH XO3sIMICTBEHHOI'O U
9KOJIOTMYECKOT0 TPaBa;

OIIK-3.15 YmeeT npoBOAUTH TEXHUKO-
SKOHOMHYECKUN aHAIN3 UHKEHEPHBIX PELICHUM;
OIIK-3.16 Bnageer meroamu pazpaboTKu
MIPOU3BOJCTBEHHBIX MMPOTPaMM U IIJIaHOBBIX
3a/IaHUM 17151 IEPBUYHBIX TPOU3BOACTBEHHBIX

IO pa3/IeJICHUN;

OIIK-3.17 Bnageet HaBbIkaMH BBIOOpA
9KOHOMHYECKH 0OOCHOBAHHBIX PELICHUH C y4ETOM
MMEIOIINXCS OTPaHUYEHU;

OIIK-3.18 Bnageer meroiamu BeIOOpa
paIroHaIBHOTO CIIOCO0a CHUKEHHSI BO3ICHCTBUS
Ha OKPYXAIOLLYIO CpEeNy.
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HNnxenepHas u
TEXHOJIOTHYecKast
MOATOTOBKA

OIIK-4. Cnocob6en
obecreynBaTh
MPOBECHUE
TEXHOJIOTHYECKOTO
nporiecca,
HCIIOJIE30BaTh
TCXHUYCCKUEC CpelICTBa
JUTSI KOHTPOJIS
rapameTpoB
TEXHOJIOTHYECKOTO
npoliecca, CBOMCTB
CBIPbSI U TOTOBOM
IPOIYKIHH,
OCYIIECTBIISATh
U3MEHEHHE
napameTpoB
TEXHOJIOTHYECKOTO
npoiiecca rnpu
M3MEHEHHU CBOMCTB
CBIPbS.

OIIK-4.1 3HaeT 0OCHOBBI TEOPUU NIEPEHOCA
UMITyJIbCa, TeIlIa U MaCcChl; IPUHIIMUIIBI
($U3UIECKOTO MOACTHPOBAHUS XUMHUKO-
TEXHOJIOTMYECKUX MPOLECCOB; OCHOBHBIE
YPaBHEHUS JBUKEHUS )KUJIKOCTENH; OCHOBBI TEOPUU
TEIUIONEpeIaul; OCHOBBI TEOPUH MACCOIEpeauu B
CUCTEMAaxX CO CBOOOHON U HEMOBMKHOMN
rpaHuIleil pa3nena ¢a3; THIIOBBIE TPOLECCHI
XMUMHYECKON TEXHOJIOTUH, COOTBETCTBYIOLIME
anmnaparthbl U METO/Ibl UX pacyera;

OIIK-4.2 3naet MeTObl IOCTPOECHHUS
SMIUPHUUYECKUX (CTATUCTUUECKUX) U (PU3HKO-
XUMHUYECKUX (TEOPETUUYECKUX) MOJIETIeN XUMUKO-
TEXHOJIOTMYECKHUX MPOLECCOB;

OIIK-4.3 3naeT MeTOAbI ONTUMHU3ALIMA XUMHKO-
TEXHOJIOTMYECKHUX MPOLECCOB ¢ MPUMEHEHUEM
SMITUPUYECKUX U/UITH (PU3UKO-XUMHUIECKUX
MOJIEIICH;

OIIK-4.4 3naeT OCHOBHBIE IPHUHIINIIBI
OpraHu3alui XUMUYECKOTO MPOU3BOJICTBA, €TO
UepapXUyecKoil CTPYKTYphI; oO1Ire
3aKOHOMEPHOCTH XUMUYECKHX MPOLIECCOB;
OCHOBHBIE XUMUYECKHE ITPOU3BOJICTBA;

OIIK-4.5 3HaeT OCHOBBI TEOPUH Mpoliecca B
XUMHYECKOM PEaKTOpe, METOI0JIOTHIO
UCCJIEIOBaHUS B3aUMOICHCTBHUS IIPOLIECCOB
XUMHYECKHX MPEBPAILICHUH U SIBJICHUI MTEPEHOCA
Ha BCEX MaCIITAOHBIX YPOBHSX, METOJIUKY BEIOOPA
peakTopa u pacyera mpolecca B HeM; OCHOBHbBIE
PEaKIIMOHHBIE MPOLIECCHl U PEAKTOPhl XUMHUYECKON
U HePTEeXUMUYECKOM TEXHOJIOTHH;

OIIK-4.6 3HaeT OCHOBHBIE IOHATUSI TEOPUU
yIpaBICHUS TEXHOJIOTUYECKUMU IPOIECCAMH;
CTaTHYECKUE U JUHAMHUYECKUE XapaKTePUCTUKU
00BEKTOB 1 3BEHHEB YIIPaBJICHUSI; OCHOBHBIC BU/IbI
CUCTEM aBTOMAaTHUYECKOTO PETyIUPOBAHUS U
3aKOHBI YIIPABIICHUS; TUTIOBBIE CUCTEMBbI
ABTOMATHUYECKOTO YIIPABIICHUS B XUMHYECKON
MPOMBIIIJICHHOCTH; METObI U CPEACTBA
JMArHOCTHKHU M KOHTPOJISI OCHOBHBIX
TEXHOJIOTUYECKHUX MTapaMeTpOB;

OIIK-4.7 Ymeet onpenensTs XapakTep IBUKEHUS
KUAKOCTEH U ra30B; OCHOBHBIE XapaKTEPUCTUKU
IIPOLIECCOB TEIJIO- U MAcCONEpENayn;
paccUMTHIBaTh MapaMeTpbl U BHIOMPATh
annaparypy Juisi KOHKPETHOTO XUMUKO-
TEXHOJIOTMYECKOT0 MIPOLECCa;

OIIK-4.8 YMmeeT paccuuThIBaTh OCHOBHBIE
XapaKTEPUCTUKU XUMUYECKOTO Mpoliecca,
BBIOMPATH PALMOHAIBHYIO CXEMY ITPOU3BOCTBA
3a/JaHHOTO MPOJYKTa, OLEHUBATh TEXHOJIO-
I'UYECcKyI0 3((EeKTUBHOCTh MPOU3BOJICTBA;
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OIIK-4.9 Ymer BbIOpatTh THII peakTopa u
paccuuTaTh TEXHOJOTUUECKHUE MapaMeTphl s
3a/IaHHOTO MPOIECCa; OMPEICTUTh TapaMeTPhl
HauJIy4dlIed opraHu3alyu rnpouecca B
XUMHUYECKOM PEAKTOPE;

OIIK-4.10 YMeer onpeaensiTb OCHOBHbIE
CTaTUYECKUE U TUHAMUYECKHUE XapaKTEPUCTUKU
00BEKTOB; BEIOMPATh PallMOHATIBHYIO CUCTEMY
peryaupoBaHus TEXHOJOTUUECKOTO MPOIIeCcCca;
BbIOMpATh KOHKPETHBIE TUIIBI TPUOOPOB ISl
JIMArHOCTUKHA XUMHUKO-TEXHOJIOITYECKOI0
npoiiecca;

OIIK-4.11 YMeeT npuMeHSITh METO/IbI
BBIYMCIUTEILHOM MaTeMaTUKN M MaTeMaTHYECKOM
CTATUCTUKH JIJIS1 MOJCIIUPOBAHUS U ONITUMHU3ALIUH
XUMUKO-TEXHOJIOTHUYECKUX MPOIECCOB;
OIIK-4.12 Brnageer METOJAMHU TEXHOJOTHYECKUX
pacyeTOB OTJIEABHBIX Y3JI0B XUMHUYECKOTO
000pyTOBaHMS;

OIIK-4.13 Bnageer nmpaBriiaMu U CTaHJIapTaMH
pa3pabOTKU CXeM aBTOMAaTH3AINH
TEXHOJIOTHYECKUX MPOIECCOB;

OIIK-4.14 Bnageet MeTojaMH pacueTa v aHaIN3a
MIPOIIECCOB B XUMHUUECKHX PEAKTOPAX,
OTpeIeTICHUs TEXHOJOTHYECKUX MOKa3aTeNeH
MpoIIecca; METOIaMH BHIOOpA XMMUYECKUX
PEaKkToOpoB;

OIIK-4.15 Bnageer MeTogaMu yIpaBJICHUS
XHMHKO-TEXHOJIOT'MYECKUMU CHCTEMaMH 1
METOJaMH PETYIUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB;

OIIK-4.16 Bnageer nakeTaMu NPUKIIATHBIX
porpamM Ik MOJISTUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB.

Hayunsle
UCCIIEIOBaHUS U
pa3paboTKu

OIIK-5. Cnocoben
OCYIIECTBIISITH
IKCIIEPHUMEHTAIbHBIC
HCCIIEIOBAHUS U
HCIIBITAHUS 110
3aaHHOM METOIHKE,
TIPOBOJTUTH
HaOIIOICHHUS U
U3MEpEHUS C yUeTOM
TpeOOBaHUIN TEXHUKH
0e30MacHOCTH,
o0OpabaTeIBaTh U
HHTEPIPETUPOBATH
IKCTIEPUMCHTAJIbHBIC
JAaHHEIE.

OIIK-5.1 3HaeT OCHOBHBIE METOJIbI ¥ IPUEMBI
npo6ooTdopa 1 MPoOONOATOTOBKU
aAHATU3UPYEMBIX 00BEKTOB, METOIbI Pa3/IeIICHUs U
KOHIICHTPHUPOBAHUS BEIIECTB;

OIIK-5.2 3naet TeopeTH4ECKHE OCHOBBI U
MPUHITUTIEI XUMHYECKUX U (PU3UKO-XUMUYECKUX
METOJIOB aHAJIU3a — AJICKTPOXUMHYCCKHX,
CHEKTPATBbHBIX, XPOMATOTpahUIECKHIX;

OIIK-5.3 3naet MeTOIbI UACHTUPHUKAIITT
MaTeMaTUUECKHX OMUCAHUH TEXHOJIOTHUYECKUX
MIPOLIECCOB Ha OCHOBE AKCIIEPUMEHTAIIbHBIX
JaHHBIX;

OIIK-5.4 Ymeet BbIOpaTh METOJT aHANTU3A JUIS
3aJaHHOM aHATMTUUECKOM 3aJ1aul;

OIIK-5.5 YmeeT npuMeHSTh METOAbI
BBIYMCINTENLHON MAaTEMAaTUKNA U MATEMaTHIECKOM
CTaTHCTUKH ISl 00pabOTKH Pe3yabTaTOB
JKCIIEPUMEHTA;
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OIIK-5.6 Bnaneer metogaMu MaTeMaTu4ecKou
CTaTUCTHKH JUI1 00pabOTKH Pe3yIbTaToOB
AKTUBHBIX U IMTACCUBHBIX SKCIICPUMCHTOB.

Wudopmanmonno-
KOMMYHHKAIIMOHHbIC
TEXHOJIOTHUH IS
npodeccnoHaIBHO N
JESATSITLHOCTH

OIIK-6. Cnocobex
MOHUMATb TTPUHIIUATIBI
paboThl COBPEMEHHBIX
UH(POPMAITUOHHBIX
TEXHOJIOTHI 1
UCIIOJIb30BATh UX IS
penieHus 3a1a4
npoecCuoHaIbHOU
NS TEITbHOCTH

OIIK-6.1 3naer u co0M01a€T HOPMBI
UH(OPMAITMOHHOK 0€30MTaCHOCTH B
npodeccHoHATEHOM IS TEIIBHOCTH;

OIIK-6.2 YMmeer pemats HHXEHEPHO-TEXHUYECKIE
3aJauu ¥ 3a/1a41 BBIYUCIUTEIILHOH MaTEMaTHKH C
PUMEHEHHEM COBPEMEHHBIX ITPOTPAMMHBIX
KOMIUIEKCOB U SI3BIKOB ITPOTPAMMHPOBAHUS;
OIIK-6.3 Bnazneer coBpeMEHHBIMU
WH(POPMAIMOHHBIMH TEXHOJIOTHSIMH TIPU cOOPE,
aHayn3e, 00paboOTKe U MPEICTaBICHUN
uH(bopMaluu
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4.3 IIpodeccnonanbHble KOMIIETeHIIUH BBIIIyCKHUKOB " HHIUKATOPBI HX AOCTHKEHU S
OcHoBaHue
3anaya } OBLEKT HIH OBIACTE Ko u Konx n HaumeHoBaHue (mpogeccuoHaIbHbIN
npoheccHoHaTbHON MHAMKATOpa JOCTHKEHUS CTaH/apT, aHAJIU3 OIbITA)
3HAHUS HanMeHoBanue [1IK
NEATEIbHOCTH IIK O0001IeHHBIE TPYIOBBIC
byHKIIUN
Tun 3axa4 npodeccuoHATbHOM /1eSITeIbHOCTH: HAYYHO-HCCJIe0BATEIbCKHUM
Beimonnenue XHUMHUYECKOE, XUMHUKO- [IK-1 Cniocoben [TK-1.1 3naer nopsaok Amnanus TpeboBaHM K
(GyHIaMEHTaIbHbBIX U TEXHOJIOTMYECKOE OCYILIECTBIISATh OpraHu3aiui, npodeccuoHaIbHBIM
MPUKIAIHBIX paboT MIPOU3BO/ICTBO; TEXHOJIOTMYECKU IUTAHUPOBAHUS U KOMITIETEHIIMSIM,
ITOMCKOBOTO, IPOLIECC B COOTBETCTBUM | IPOBEACHUS MPEIbSABISIEMBIM K
TEOPETUYECKOTO U CKBO3HBIE BU/IBI C perJIaMeHTOM U TE€XHOJOTUYECKOTO BBIITYCKHHUKAM HaIlpaBJICHUS
AKCIEPUMEHTAIBHOTO npodeccroHalbHOI HCII0JIb30BATh npolecca. MOJATOTOBKU Ha PHIHKE Tpy/a,
XapaKkTepa ¢ MeJbIo NESITETHHOCTH B TEXHUYECKHE CPEICTBA IIK 1.2 Ymeer 000011IeHNe 3apy0e)KHOTO

OTIpeNIeTICHUST TEXHUIECKUX
XapaKTEPUCTUK HOBOM
TEXHUKH, a TAKXKe
KOMIUIEKca paboT 1o
paszpaboTke
TEXHOJIOTUYECKOMN
JOKYMEHTAI|H.

MIPOMBIIIIJIEHHOCTH (B
chepe opraHuzanu u
MIPOBE/ICHUS] HAYYHO-
HCCIIEIOBATENIbCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot B o0nacTu
XMUMHUYECKOTO U XUMHUKO-
TEXHOJIOTMYECKOT0
MIPOU3BOJICTBA).

JUTSI ©3MEPEHUS
OCHOBHBIX ITapaMETPOB
TEXHOJIOTHYECKOTO
npoIecca, CBOMCTB
CBHIPbsI ¥ TIPOTYKITHH.

HCIIO0JIb30BAaTh TEXHUYCCKUEC
CpeICTBa JJIsl U3MEPEHUS
OCHOBHBIX NTapaMETPOB
TE€XHOJIOTUYECKOTO
Mpo1ecca, CBOMCTB ChIPhS U

MIPOTYKITHH.

I1K-1.3 Bnageet HaBRIKaMU
OCYIIECTBIISTh
TEXHOJIOTHYECKHUH TTpoliecc
B COOTBETCTBMHU C
PETJIAMEHTOM.

OTIBITA, MPOBEICHUS
KOHCYJIBTALIMH C BELYIIUMH
paboTonaTensMH,
00BbeIMHEHUSIMHU
paboToaaTeneil oTpaciu, B
KOTOPOU BOCTPeOOBAHBI
BBIITYCKHUKH B paMKax
HaIpaBJIEHUS IOJITOTOBKH.
[TpodeccnonanpHbIM
cranaapt 40.011
«CrenuanucT 1no Hay4Ho-
UCCIIEIOBATENIbCKUM U
OTBITHO-KOHCTPYKTOPCKUM
pazpaboTKamy,
YTBEPKIACHHBIN TPUKA30M
MunucrepcTBa Tpyaa u
COLMAJIBHOM 3aIlUTHI
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Poccniickoit denepanuu ot
04.03.2014 Ne 121 #,
O06o0uienHas TpyaoBas
byHKUIUS

A. IlpoBenenue Hay4HO-
UCCIIEIOBATENLCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pa3paboOTOK MO OTAEITBHBIM
paszenaM TEMBI.

AJ02.5. OcyrecTBiieHue
BBITIOJTHEHHSI SKCIIEPUMEHTOB
1 0opMIIEHUS PE3YIbTATOB
HCCIIeI0BaHUH U pa3pabOToK.
(YpoBeHb KBaTU(pHUKAITUH — 5).
[TpodeccnonanpHBIMN
CTaHIApT

Beinonnenue
dbyHIaMEHTATBHBIX U
MPUKIIATHBIX PaboT
MTOMCKOBOTO,
TEOPETHUYECKOTO U
AKCTIIEPUMEHTAIBHOTO
XapakTepa ¢ [eNbo
OTIpE/ICIICHUS] TEXHHUYECKIX
XapaKTePUCTUK HOBOM
TEXHUKH, a TAKKE
KOMILIEKCa paboT 110
paszpaboTke
TEXHOJIOTUYECKON
JOKYMCHTAIUH

XuUMHUYecKoe, XUMHKO-
TEXHOJIOTHIECKOE
MIPOU3BOICTBO

CKBO3HBIE BUIBI
npoeCCHOHAITBHOU
JeSITeNIbHOCTH B
IPOMBIIIJICHHOCTH (B
cdepe opraHuzauu 1
POBEJCHHS HAYYHO-
UCCIIEZIOBATENLCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
paboT B oOacTu
XMUMHYECKOTO U XUMHUKO-

I1K-2 I'oTOB U3y4ath
HAyYHO-TEXHUYECKYIO
nHpopMmaruio,
OTEYECTBEHHBIN U
3apyOEKHBIN OTIBIT IO
TEMaTHKE UCCIICIOBAHUS

I1K-2.1 3Haet nopsaIok
BBICTPANBaHUS JIOTUYECKHUX
B3aUMOCBS3EH MEXKTY
pPa3TUYHBIMHU
JTUTEPATYPHBIMHU
HCTOYHUKAMU

[1IK-2.2 Ymeer
OCYIIECTBIISATH TIOUCK,
00paboTKy U aHAIN3
HAYYHO-TEXHUYCCKOU
nHpopMaluu 1Mo npoduITo
BBITOJIHSIEMOW PadOThI, B
TOM YHCJIE C IPUMEHCHHUEM
COBPEMEHHBIX TEXHOJIOTUI

Ananu3 TpeOOBaHUH K
npohecCHOHATHHBIM
KOMIICTCHIIHSIM,
MPEIbSBIISIEMBIM K
BBIITYCKHUKAM HaTPaBJICHUS
MOJITOTOBKH HA PhIHKE TPy,
0000111eHIE 3apyOSIKHOTO
OTIBITA, TIPOBEIICHHUSI
KOHCYJIbTAIMiA C BEAYIIUMHU
paboToaatensamu,
00BbEeIMHEHUSIMU
paboTtomaareneit oTpaciu, B
KOTOPOH BOCTPEOOBaHBI
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TEXHOJIOTHYECKOTO
IIPOU3BOJICTBA).

[1K-2.3 Bnazneet HaBbIKaMu
oOpallleHus ¢ Hay4HOU U
TEXHUYECKOU JIUTEpaTypou

BBIITYCKHUKH B PaMKax
HaNpaBJICHUS TOATOTOBKH.
[TpodeccronanbHbII
crangapt 40.011
«CrenuaaucT 1mo HayqHo-
HCCJIEIOBATENICKUM U
OTIBITHO-KOHCTPYKTOPCKUM
pa3zpaboTkam»,
YTBEP>KJICHHBIN [TPUKA30M
MuHuncrepcTBa Tpyaa u
COLMAJIbHOM 3aIIUTHI
Poccniickoit denepanuu ot
04.03.2014 Ne 121 1,
O06o0061enHas TpynoBas
byHKIUSA

A. IIpoBenenue HaydHO-
HCCIIEIOBATENbCKUX U
OTIBITHO-KOHCTPYKTOPCKHUX
pa3paboOTOK MO OTACTHLHBIM
paszziesiaM TEMBI.

AJ02.5. OcyiecTBiieHue
BBITIOJTHEHHSI SKCTIEPUMEHTOB
1 oopMIIeHHUS PE3YIbTATOB
UCCIIeIOBaHUI U pa3paboToK.
(ypoBeHb KBamupuKaum — 5).

Bremoanenue
(GyHIaMEHTaIbHBIX U
MPUKIIATHBIX PabOT
IMOMCKOBOTO,
TEOPETUYCCKOTO U
AKCIIEPUMEHTAILHOTO

XUMHUYECKO €, XUMHKO-
TCXHOJOI'MYCCKOC
IIPOU3BOJACTBO

CKBO3HBIE BUJIBI
npodeccnoHanbHOM

I1K-3 Crocoben
IIPOBOJIMTH aHAIU3
CBIPbsI, MATEPUAJIOB U
TrOTOBOM MPOJYKIINH,
OCYIIECTBIISITH OLCHKY
pEe3y/IbTaTOB aHAIN3A

IIK-3.1 3HaeT OCHOBHEBIC
MIPUHITUTIBI, METOIbI U
(GhOpPMBI KOHTPOJIS
TEXHOJIOTMYECKOTO
mpoliecca U KauecTBa
MPOIYKINN

AHanu3 TpeboBaHUM K
po(heCCHOHATLHBIM
KOMIICTCHIIHSIM,
MPEIbSBIISIEMBIM K
BBIITYCKHUKAM HaIPaBJICHUS
MOJITOTOBKH Ha PHIHKE TPy,
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Xapakrepa ¢ LEeJbl0
OTIpe/IeTICHUS] TEXHUYECKUX
XapaKTEPUCTUK HOBOM
TEXHUKH, & TAKKE
KOMILJIEKCa paboT 1o
pa3paboTke
TEXHOJOTUYECKOU
JOKYMEHTAIUU

JeATEIbHOCTH B
MIPOMBIIIJICHHOCTH (B
cdepe opranuzanuu u
IPOBEICHUS HAYYHO-
UCCIIEIOBATEILCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot B obmactu
XHUMHYECKOTO U XUMHUKO-
TEXHOJIOTHIECKOTO
MIPOU3BO/JICTBA).

[1K-3.2 YMmeer oLleHUTh U
UHTEPIPETHUPOBATH
MOJTy4YE€HHBIC PE3YIbTATHI

I1K-3.3 Brnaneer
COBPEMEHHBIMH METOIaMU
aHaJIn3a ChIpbs,
MaTepHuajioB U KayecTBa
TOTOBOW MPOTYKIIUH

00o011eHne 3apy0eKHOTO
OTIBITA, TIPOBEICHHS
KOHCYJIbTAIMi C BEAYIIUMHU
paboTonaTensmu,
00bEIMHEHUSIMU
paboToaTeneit orpaciu, B
KOTOpOi1 BocTpeOOBaHbI
BBIITYCKHUKH B PaMKax
HaIpaBJICHUS TOJATOTOBKH.
[TpodeccuonanbHbIM
crangapt 40.011
«CrenuaaucT 1mo HayqHo-
HCCIIEIOBATEILCKUM 1
OTIBITHO-KOHCTPYKTOPCKAM
pazpaboTkamy,
YTBEP>KJICHHBIN TPUKA30M
MuHuncrepcTBa Tpyaa u
COIIHAJILHON 3aII[ATEI
Poccuiickoit denepannu ot
04.03.2014 Ne 121 #,
O06o001meHHas TpyaoBas
byHKIUS

A. TlpoBeneHnue Hay4yHO-
HCCJIEIOBATENbCKUX U
OTIBITHO-KOHCTPYKTOPCKHUX
pa3paboTOK MO OTAEIbHBIM
paszzenam TEMBI.

A/02.5. OcyiectieHne
BBITIOJTHEHHSI KCIIEPUMEHTOB
1 oopMIIeHHUS PE3YIbTATOB
UCCIIeIOBaHUI U pa3paboToK.
(ypoBenb kBanmudukanuu — 5).
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Brinosnnenue
(byHIaMEHTABHBIX U
MPUKIIAJHBIX paboT
IIOMCKOBOTO,
TEOPETUYECKOTO U
AKCIEPUMEHTAIBHOTO
XapakTepa ¢ LEeJbI0
OTPEJIENICHUS] TEXHUYECKUX
XapaKTEPUCTUK HOBOMN
TEXHUKH, a TAKKe
KOMIUIEKca paboT 1Mo
pa3zpaboTke
TEXHOJIOTUYECKON
JOKYMEHTalluu

XUMHUYECKOE, XUMHKO-
TEXHOJIOTUYECKOE
MIPOU3BOACTBO

CKBO3HBIE BUJIBI
npodeccuoHaIbHOM
JeSITEIILHOCTH B
MPOMBIIIUICHHOCTH (B
chepe opraHuzaiu u
MIPOBEICHUST HAYIHO-
WCCIIEIOBATENIbCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot B o0nacTu
XHUMHYECKOTO U XUMHUKO-
TEXHOJIOTUIECKOTO
MIPOU3BO/JICTBA).

[TIK-4 CniocoGen
BbIOMpATh METOJ
HAyIHOTO
UCCJICIOBAHUS, HCXOIS
U3 KOHKPETHBIX 3a7a4,
OpPTraHW30BBIBATH €TI0
OCYIIIECTBIICHHUE H
AHATM3UPOBATH
Pe3yIIBTaTHI C
UCII0JIb30BaHUEM
COBPEMEHHBIX METOJIOB
00paboTKM JaHHBIX,
0(hOPMIIATH MMOTYICHHBIC
pe3yNIbTaThI B BUJIC
0TYeTa, HAy4HOU
nyOuKaIuu, T0KIIaja,
TOTOBUTH (10T
PYKOBOJICTBOM)
JOKYMEHTHI K
NaTeHTOBAHUIO,
0(hOPMIICHHIO HOY-Xay

[1K-4.1 3naer
COBpeMeHHBIG IIOAXO0 bl K
Hay4HOMY HCCJICIOBAHHIO

[1K-4.2 YmeeT opopMisaTh
MOJTYYCHHBIC PE3YIIHTATHI B
BHUJIC OTUETA, HAYYHOU
nyOIuKaIum, T0KJIaaa

AHanu3 TpeboBaHU K
npodeccnoHaTbHBIM
KOMITETEHIIHSIM,
MIPEIBSIBISIEMBIM K
BBIITYCKHUKAM HAITPaBJICHUS
MOJITOTOBKH Ha PBIHKE TPY/Ia,
0000111eH1E 3apYOEIKHOTO
OTIBITA, POBEICHUS
KOHCYJIBTALIUH C BELYLIUMHU
paboTonaTensmu,
00bEeIMHEHUSIMU
paboToaaTenei oTpaciu, B
KOTOpOi1 BoCcTpeOOBaHbI
BBIITYCKHUKH B paMKax
HaIPaBJICHUS TIOJITOTOBKH.
[TpodeccnonanpHBIMN
cranaapt 40.011
«CrenuaiucT o HayYHo-
UCCIIEIOBATENIbCKUM U
OTBITHO-KOHCTPYKTOPCKUM
pazpaboTKamy,
YTBEPKJICHHBIN PUKA30M
MunucrepcTBa Tpyna u
COIMAJIbHOM 3alllUTHI
Poccuiickoit denepannu ot
04.03.2014 Ne 121 #,
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[1K-4.3 Bnangeer

COBPEMCHHBIMH MCTOAaMU

00paboTKH JaHHBIX

O06o06uieHHas TpyaoBast
GyHKIHS

A. IlpoBenenue Hay4HO-
UCCIIEIOBATENLCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pa3paboOTOK MO OTAEITbHBIM
paszenaM TeMBI.

AJ02.5. OcyecTBiieHue
BBITIOJTHEHHS SKCIIEPUMEHTOB
1 0opMIIEHHUS PE3YIbTATOB
HCCIeI0BaHuM U pa3paboToK.
(YpoBeHb KBaTU(pHUKAIIUH — 5).

Beimonnenue
(byH1aMEHTaIbHbBIX U
MPUKIAIHBIX paboT
IIOMCKOBOTO,
TEOPETHUYECKOTO U
HKCIIEPUMEHTAIBHOTO
XapakTepa ¢ LeNbIo
OIpeieNIeHUs] TEXHUYECKHX
XapaKTepUCTUK HOBOH
TEXHUKH, a TAKKe
KOMIUIEKca paboT 1o
paszpaboTke
TEXHOJIOTHYECKOH
JOKYMEHTAIH

XUMHYECKOe, XUMHKO-
TEXHOJOTHYECKOE
MPOU3BOJCTBO

CKBO3HBIE BUIBI
npohecCuoHATBHOU
JeSITEIbHOCTH B
IPOMBIIIJICHHOCTH (B
cdepe opraHuzanuu 1
POBEJCHHS HAYYHO-
UCCIIEZIOBATENBCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
paboT B oOsacTu
XMUMHYECKOTO U XUMHUKO-
TEXHOJIOTUYECKOTO
IIPOU3BOJICTBA).

IIK-5 Cnocoben
pa3pabaThIBaTh U
BHEPSTH
WHHOBAIMOHHBIE
TEXHOJOTHYECKHE
MPOIIECCHl B 00J1aCTH
MOJTydeHUS U
HCIT0JIb30BaHUS
HEOPraHHYCCKUX
BEIIICCTB M MaTECPHUAJIOB

[1K-5.1 3naer pusuko-
XUMHUYECKHAE OCHOBBI
MOJIy4EHUS U
UCIIOJIb30BaHUS

HCOPraHN4CCKUX BEIICCTB

U MaTepuajoB

I[IK-5.2 YmMmeer

IMPOU3BOJUTDL ITOMCKOBLIC

paboTHI I pa3pabOTKH
HOBBIX METOJIOB
NIPOM3BOJICTBA U
UCTIOJIb30BAHUS

HCOPraHU4CCKUX BCIICCTB

" MaTepUuajioB

AHanu3 TpeboBaHUM K
podecCHOHATHHBIM
KOMITCTEHIIHSIM,
MPeIbSIBISIEMBIM K
BBIITYCKHHUKAM HaIlpaBJICHUS
MOJATOTOBKU Ha PBIHKE Tpy/a,
000011eHIE 3apyOSIKHOTO
OTIbITA, IPOBEICHUS
KOHCYJIbTAIMH ¢ BeIyIIUMU
paboToaaTensMu,
00BbeIMHEHUSIMHU
paboTonaTeneit orpaciu, B
KOTOpO#1 BOCTpeOOBaHbI
BBIITYCKHUKH B paMKax
HAIpPaBIIEHUS IOJTOTOBKHU.

[TpodeccronanbHbIi
crangapt 40.011
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IIK-5.3 Biageetr MmeTomaMu
[OJIy4YEHUS U
HCITOJIb30BaHUS
HEOPraHWYECKHUX BEIIECTB
¥ MaTepHuajoB

«CnenuaiucT no Hay4Ho-
UCCIJIEI0BATEIBCKUM U
OTIBITHO-KOHCTPYKTOPCKHM
pa3zpaboTkam»,
YTBEPKICHHBIN TPHKA30M
MuHuncrepcTBa Tpyaa u
COLMAIbHOM 3aIUTHI
Poccniickoit denepanuum ot
04.03.2014 Ne 121H.
O06001menHas TpyaoBas
byHKIUS

A. IlpoBenenune Hay4HO-
HCCIIEIOBATENbCKUX U
OTIBITHO-KOHCTPYKTOPCKHX
pa3paboTOK MO OTACTHLHBIM
paszziesiaM TeMBbI

(YpoBeHb KBamUpHUKAIUN — 5)
26.006 «Croenuanuct 1o
pa3zpaboTke
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UIITMOHHBIX
MarepuanoBy Ne604H ot
08.09.2015r.

40.136 «Coenuanuct B
o0Jactu pa3paboTKH,
COTIPOBOKJICHUS U
MHTETpaIuu
TEXHOJIOTUYECKHUX MPOLIECCOB
Y TIPOU3BOJICTB B 00JIaCTH
MaTepUaIoBeICHUS U
TEXHOJIOTUU MaTEepUAIOB)»
Nell53n ot 25.12.2015 1.

29




40.117 «Cneuuanuct no
AKOJIOTUYECKOU O€301aCHOCTH
(B IPOMBIIIVIEHHOCTH )»,
YTBEP>KICHHBIN MTPUKA30M
MuHuncrepcTBa Tpyaa u
COLMAJIBHOM 3aIUTHI
Poccniickoit denepanuu ot
07.09.2020 r. Ne 569n.
TpynoBas pyHKIUSA

C/01.6 IIpoBeneHue
9KOJIOTUYECKOTO aHalin3a
MIPOEKTOB PACIIUPEHUS,
PEKOHCTPYKITUH,
MO/JIEpPHU3ALNHN JIEUCTBYIOIINAX
MIPOM3BOJICTB, CO37aBAEMBbIX
HOBBIX TEXHOJIOTHH U
000pyI0BaHUS B
OpraHu3anuu

(ypoBeHb kBannpuKauum — 6)

Bremoanenue
dbyHIaMEHTATBHBIX U
MPUKIIAHBIX PaboT
IMOMCKOBOTO,
TEOPETUYCCKOTO U
AKCIIEPUMEHTAILHOTO
XapakTepa ¢ eI
OTIPEICTICHUS TEXHUICCKUX
XapaKTEPUCTHK HOBOM
TEXHUKH, a TAKKE
KOMILIEKca paboT 1o
pa3paboTke

XUMHUYeCcKoe, XUMHKO-
TEXHOJIOTHYECKOE
MIPOU3BOJICTBO

CKBO3HBIE BUJBI
poeCCHOHATBHOU
JIEATEIIbHOCTH B
MIPOMBIIIUICHHOCTH (B
chepe opraHuzanyu u
POBEJCHHS HAYYHO-
HCCIICIOBATEIIbCKUX U
OTIBITHO-KOHCTPYKTOPCKUX

[TK-6 Cnocoben
BBIOMPATh
000pyI0BaHNE U
TEXHOJIOTUIECKUE
napameTpsl Iporiecca
JUTSL IPOM3BOJICTBA
HEOPraHMYECKUX
BEIIECTB M MaTEPUAIIOB C
3aJJaHHBIMH CBOICTBaMH

IIK-6.1 3Haer
TEXHOJIOTHYECKOE
000pyI0BaHKE U MTpaBUIa
€ro dKCIUTyaTalluu B
00J1aCTH TEXHOJIOT MU
HEOPraHUYECKUX BEIIECTB
1 MaTepHuajoB

[1K-6.2 YmeeT nonouparh
TEXHOJOTHYECKHE
mapaMeTphl Ipolecca
MIPOU3BOJICTBA U
HCII0JIL30BaHUA

Ananu3 TpedOBaHUH K
podecCHoHaATbHBIM
KOMITETEHIIHSM,
MPEIbABISAEMBIM K
BBIITYCKHHUKAM HaIlpaBJICHUS
MOJITOTOBKH Ha PBIHKE TPY/Ia,
00600111eHUE 3apYOEIKHOTO
OIIBITA, POBEICHUS
KOHCYJIbTAIMi C BEAYIIUMHU
padoToIaTeIISIMH,
00beTMHEHUSIMHU
paboToaTeneit orpaciu, B
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TEXHOJIOTUUECKOU
JOKYMEHTalUH

pabot B obmactu
XUMHUYECCKOT'O U XUMUKO-
TEXHOJIOTHYECKOTO
IIPOU3BO/JICTBA).

HEOPraHMYECKUX BEILECTB
U MaTepuasoB

I1K-6.3 Bnageer ocHoBaMu
HpO@KTI/IpOBaHI/ISI
TEXHOJIOTUYCSCKOM JTUHUHU
MIPOU3BOJICTBA IS
MTOTYYCHHS
HEOPraHWYECKHUX BEIIECTB
1 MaTepHasoB C
3aJaHHBIMHA CBOMCTBaMU

KOTOPO# BOCTpeOOBaHBI
BBIITYCKHUKH B paMKax
HaIpaBJIEHUS MOATOTOBKH.
[TpodeccuonanbHbIM
crangapt 40.011
«CnenuaiucT mo Hay4HO-
HCCJIEIOBATENIbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM
pazpaboTkam»,
YTBEPKJICHHBIN ITPUKA30M
MuHuncrepcTBa Tpyaa u
COLMAJIbHOM 3aIUTHI
Poccuiickoit denepanyuu oT
04.03.2014 Ne 121n.
O06o006meHHas TpynoBas
byHKIUSA

A. IIpoBenenue HaydHO-
HCCIIEIOBATENbCKUX U
OTBITHO-KOHCTPYKTOPCKHUX
pa3pabOTOK MO OTACTHLHBIM
paszzeniaM TeMBI

(ypoBeHb KBaH(UKAIUH — D)
26.006 «Coenuanuct 1o
pazpaboTke
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITUOHHBIX
MarepuaiioB» Ne604H ot
08.09.2015r.

40.136 «CrenuanucT B
obJsiactu pa3paboOTKH,
COTIPOBOKJICHUS U
WHTETpaIuu
TEXHOJIOTMYECKUX IPOLECCOB
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U TIPOM3BOJICTB B 001aCcTH
MaTepHAIOBEICHHS U
TEXHOJIOTUU MaTEPUATIOB)
Nel153n ot 25.12.2015 .
40.117 «Crenuanucrt 1o
HKOJIOTMYECKOM 0e301acHOCTH
(B IPOMBILIIICHHOCTH )»,
YTBEPKJICHHBII MPUKA30M
MuHuncrepcTBa Tpyaa u
COLMAJIbHOM 3aIIUTHI
Poccniickoit denepanuu ot
07.09.2020 r. Ne 569H.
TpynoBas pyHKIUSA

C/01.6 IIpoBeneHue
HKOJIOTMYECKOT0 aHaJIN3a
MIPOEKTOB PACIINPEHHS,
PEKOHCTPYKITHH,
MOJIEpHU3AUU JIEHCTBYIOIINUX
MIPOU3BO/JICTB, CO3/IaBaEMBbIX
HOBBIX TEXHOJIOTHI U
000pyI0BaHUS B
OpraHu3anuu

(ypoBeHb kBanupuKaum — 6)
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5 AHHOTAIIUA PABOYUX ITPOI'PAMM JUCHUILJIUH, TIPAKTUK U TUA
5.1 IncuuniuHbl 00513aTEJIbHON YacTH

AHHOTanus padoyeil NPOrpaMMbl AU CHHUILJIMHBI
«HMHOCTpaHHBIH A3BIK»

1. Heap TUCHUILUIMHBI — TIPHOOpETEHUE 00yUAIOIUMHUCS O0IIeH, KOMMYHHKATHBHOW U
npodeccHOHATPHOW KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTHENBHBIX JTalax S3bIKOBOM
MOATOTOBKM  IO3BOJIIET  HUCIOJb30BaTh  MHOCTPAHHBIM  S3bIK  INPAKTUYECKH Kak B
npodeccuoHanbHON  (MPOU3BOACTBEHHOW U HAy4YHOW) MAEATENBHOCTH, TaK W Ui Ielei
caMmo00pazoBaHMsI.

2. B pesyabTare nyueHus AMCUMIIJIMHBI 00yYAIOIIMIiCS 10JI2KEeH:

Obnadams ClenyONUMA KOMIIETCHIIUSAMHU U UHIANKATOPAMH UX JOCTHKEHUS ©

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

3uams:

- OCHOBHBIE  CIOCOOBI  COYETAEMOCTH  JIEKCMYECKMX €IWHULl ¥  OCHOBHBIE
CJIIOBOOOpa3oBaTEILHBIC MOJICIIH,

- PYCCKHE SKBHBAJIIEHTHI OCHOBHBIX CJIOB U BBIPAKEHUI peyH B MPOIIECCE MEKIMUHOCTHOTO
U MEXKYJIbTYPHOTO B3aUMOJICHCTBUS;

- OCHOBHBIE IIPUEMBI U METO/IbI peeprpoBaHUS 1 AHHOTHUPOBAHUS JINTEPATYPHI;

- MAacCHBHYI0 M AaKTHBHYIO JIEKCHMKY, B TOM 4Hclie OOIIEHay4YHYI0 U CHELHAIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO JJIsl paOOTHI HaJl TUIIOBBIMU TEKCTaMHU;

- IpueMbl paboThl C OPUTHHATIBHOMN JINTEPATypOil HAa MHOCTPAHHOM SI3BIKE.

Ymemo:

- paboTaTh C OPUTHHAIILHON JTUTEPATYPOH Ha HHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIOBapeM;

- BECTH IEPENUCKY Ha U3y4aeMOM SI3bIKE C IENIbI0 MEXINYHOCTHOTO U MEXKKYIbTYPHOTO
B3aUMOJICHCTBHS,

- BECTH PEUEBYIO JIEATEIILHOCTh MPUMEHUTEIBHO K chepe ObITOBOM U MpodecCuoHaTbHOM
KOMMYHHKAIIH.

Braoemy:

- MHOCTPAHHBIM $I3bIKOM Ha YpPOBHE MEKJIMYHOCTHOTO M MEXKKYJIbTYPHOTO OOIIEHUS,
HAaBbIKAMU M YMEHHUSMHU pEUYEBOM [EATENIBHOCTH TPUMEHHUTENbHO K cdepe ObITOBOH U
npodeccuoHaIbHON KOMMYHHUKAIIUU, OCHOBaMH ITyOIMYHOM peyH;

- OCHOBamH pedeprpoBaHUs U AHHOTHPOBAHUS JIMTEPATyPhl HA U3y4aeMOM MHOCTPAHHOM
SI3BIKE.

3. Kpartkoe coapep:xaHue QU CIHTLIAHBI

Paznen 1. 'pammaTnyeckne U JJeKCHYECKHE TPYAHOCTH U3Y4aeMOro SI3bIKA.

1.1 CopsokeHne W H3MEHEHHE TJIaroia-cBs3kd B (opMax HACTOAIIETO BpPEMEHH.
Bunospemennsie popmsl rinaronoB. ObpazoBanue popm MpocThiX, MPOI0HKEHHBIX, MePHEKTHRIX
U nep(eKTHO-TNPOJIODKEHHBIX BPEMEH IJlarosia. BonpocurenbHble MPeAIokKeHUs B Pa3InYHbIX
BpemeHax. OOpa3oBaHue OTpULIATEIbHBIX (DOPM Iiarojia B pa3JInyHbIX BpeMeHax.

1.3 O6pa3zoBaHue NPOCTHIX, MPOJODKEHHBIX, NEP(HEKTHBIX BPEMEH IIarojibHbIX (GOpPM U
ynoTtpebnenne (opM cTpadarenbHoro 3anora.l.4. BupoBpemeHHble (OpPMBI  TJIAroJoB.
OO6pa3oBaHue TPOCTHIX, MPOJOKEHHBIX, NEP(EKTHBIX U Mep(PEKTHO-MPOIOHKEHHBIX BPEMEH.
BonpocurenbHble NpeiokKeHus: B pa3InyHbIX BpeMeHax. OOpa3zoBaHHe OTpULIATENBHBIX (OopM
IJ1arojia B pa3JInyHbIX BpEMEHaX.

1.4 Tpuyactus. [Ipuyactus HacTosIero u npouremero spemenu. Ilepdexktasie Gopmel
npuyacTus. MecTo mpu4acTuil B peioskeHuu. AOGCOIIOTHBINA MPUYACTHBIN 000POT.



1.5 Nndunurus. @opmel uHpuautuBa. [IpomomkeHHbIt U nepPeKTHBIM UHPHUHUTHB.
Oyakiun uHGUHUTHBA B mpemiokeHun. OOpa3oBaHue u ynoTpeOieHHEe WH(OUHUTUBHBIX
00OpOTOB THUIIA «CIIOKHOE TIOJUICKAIIEE» U «CIOKHOE JIOTIOTHEHHUEY.

1.6 Mopnansnbie rnaroiel. CTpyKTypa Tpeioxenus. [IpUHIUIBI CIIOBOOOpa30BaHUSI.
Coxkpamenus (ab0peBuarypsr). O603HaueHue Aatel [IpaBuiia 4TEHUS XMMHUYECKUX JJICMECHTOB,
0003HaYCHUI W (POPMYIT HEOPraHWYECKHX COCAMHCHUN W YPAaBHEHUH XUMUYCCKUX PEAKIIHMA.
[IpaBuna yrenus equHuL n3mMepenus. [IpaBusia yTeHUs: HAUMEHOBAHUM OCHOBHBIX OPraHUYECKUX
COCIMHEHUM.

Pa3nes 2. PazBuTHEe HABBIKOB YTEHUS] TEMATHYECKHUX TEKCTOB.

2.1 YreHue TEKCTOB MO TEMaM:

2.1.1. BBeneHue B CrielHAIbHOCTh

2.1.2. I... MenneneeB

2.1.3. PXTY um. /.. MenneneeBa

2.1.4. Hayka 1 Hay4HbI€ METO/Ibl, HAyYHbIE CTATHU

2.1.5. CoBpeMeHHbIE UHKEHEPHbIE TEXHOJIOTUI

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xumnueckas naboparopusi. TexHuka 0e30MacHOCTH B JlabopaTopuu. M3mepenus B
XMUMHUYECKOH 1abopaTopuu

2.1.8. Xumus Oymymiero.

2.1.9. buorexnosoruss @apMarieBTUUECKUE MPOU3BOCTBA.

2.1.10. 3enenas xumus. [IpoOGiaembl 3K0JIOTHN.

2.2 Ilonsue o Buaax ureHusd. [IpocMoTpoBoe uTeHne Ha mpuMepax TEKCTOB 0 XxuMuw, J[. 1.
Mengneneere, PXTY um, J[.11. Menaeneena.

AXTUBH3AIMS JIEKCUKH MPOYUTAHHBIX TEKCTOB.

2.3 H3ydaromiee 4YTeHHWE HAYYHBIX W HAYYHO-TIOMYJSIPHBIX TEKCTOB IO BHIOpaHHOM
CHEelMaIbHOCTH Ha Tmpumepe TekcToB: «Hayka u HayuHble MeTOAbD», «XHUMHUYECKOE
npennpustie», «COBpPEeMEHHbIE WH)XEHEPHBIE TEXHOJOTHUN», «XUMHUYecKas jadoparopus.
Texnuka Oe3omacHOCTH B Jlaboparopuu. M3aMepeHus B XUMHUYECKOW JIAOOPATOPHH», «XHUMHS
Oynymero. CoBpeMeHHbIE TEHACHIIUU pa3BUTUA Haykun», «buorexnonorus. ®apmarneBTu4ecKue
MIPOU3BOJICTBAY, «3eneHas xumus. [Ipodaembl FKOTOTUmn».

Jlekcuueckue  OCOOCHHOCTH  TEKCTOB  HAyYHO-TEXHUYECKOW  HAMpPaBICHHOCTH.
TepMuHONIOTUs HAYYHO-TEXHUUECKON JTUTEPATyphl HA U3Y4aeMOM SI3bIKE.

Pa3znea 3. [IpakTuka ycTHOM peun

3.1 IlpakTuka yCTHOM pedu Mo TEMaM:

3.1.1. «I'oBopuM o cebe, o cBoeit Oyayiei mpodeccuny,

3.1.2. «Moii ynuBepcuTeT»,

3.1.3. «YHUBEPCUTETCKUI KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u 1.1.

3.2 MoHnosnoruueckas peuyb 1o teMe «o cebe u o Oynymen npodeccun». Jlekcuueckue
0COOEHHOCTH MOHOJIOTUYECKOH pedH.

3.3 PeueBoil 3THKET TMOBCETHEBHOTO OOIIEHUS (3HAKOMCTBO, MpECTaBJICHUE,
YCTaHOBJICHHE M TOJIep’KaHhe KOHTAKTa, 3alpoc U coodlieHne uHpopMauu, nodyxaeHue K
JEWCTBUIO, BBIPAYKEHHE POCHOBI, COTTIACHS).

Oco0eHHOCTH AMATOrHYECKON pedr Mo MPOIIeHHBIM TEMaM.

Paznen 4. Oco0eHHOCTH SI3BIKA CNIEHHATBHOCTH

I'paMMaTndeckue TpyJHOCTH SA3bIKA CHIELUATIBHOCTH:

4.1. I'pammaTHUeCcKue U JIEKCUYECKUE TPYIHOCTH SA3bIKA CIIEUAIBHOCTH:

Paznuunble BapuaHTHI IEpeBOa MpUYACTU Ha pyccKuil s3bIK. [IpuyacTHbIe 000POTHI U
IIPUEMBI UX [IEPEBOJIA HA PYCCKUM A3BIK.

4.2. CocnaratenbHoe HakJoHEHHE. POPMBI COCIAraTeIbHOTO HAKIOHEHUS B U3y4aeMOM
a3plke. MogjanbHble TJaroibl M UX HCIOJIB30BAHME B MPEUIOKEHHUSIX B COCIAraTelIbHOM
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HaKJIOHEHMH. Tumbl yCIIOBHBIX IpeMIOKEHUM. BapuaHThl 1epeBoja IPEMIOKEHUM B
COCIIaraTeJIbHOM HAaKJIOHEHUM W YCIOBHBIX MNpeasokeHuid. [lopsiiok CiOB B NPEUIOKEHMU.
OMpaTruecKrue KOHCTPYKIIHH.

4.3. V3ydyenue mpaBui MEpeBOja pasin4HbIX (GopM HMHOUHUTHBA U WHOUHUTHBHBIX
000pOTOB Ha PYCCKUH S3BIK.

4.4 N3zyyaroliiiee YTeHUE TEKCTOB MO0 TEMAaTHKE:

1) «JIabopaTopusi»

2) «3Mepenust B XUMUYECKOM J1abopatopum».

Crunucruyeckue OCOOEHHOCTH — CHEIMAIbHOM HaydYHO-TEXHHYECKOW JIMTEPaTypBhl.
Opranuzanusg paboThl €O crneuuaidbHbIMU cioBapsmMu. llonstue o pedepupoBaHun u
AHHOTHPOBAHUH TEKCTOB MO crienuanbHoCTH. [Torck HOBO nHbOpManuu npu paboTe ¢ TeKCTaMu
U3 TEpPUOJMYECKUX W3JaHUNW U MOHOrpadui, HHCTPYKIMH, MPOCIEKTOB U CIPAaBOYHOU
JUTEPaTyphl 110 paccCMaTpUBAEMOI TEMATHKE.

4. O0beM yueOHOM THCHHIIINHBI

Cemectp Cemectp
Bcero ] > 3 1
Buz yae6u0i paGoTsI cemecTp cemecTp cemecTp ceMecTp
3E Axan. 3E Axar. 3E Axap,. 3E Axaj. 3E Axaj.
q. q. q. q. 4.
Obuast TpypoemKocTh | o | 3540 [ 20| 720 | 2,0 | 720 | 20| 720 |30/ 1080
JTUCHUTIIINHEI
Konraxrnas padora— | 55| 1595 | 09 | 320 |09 | 320 |09 320 |09/ 32,0
ayIUTOPHbIE 3aHATHA:
%”;‘;‘TH%CKHW‘H’”M 3,6 1128009 | 320 | 09| 320 |09 320 |09 320
Camocrosreannas 441 160 | 11| 40 | 11| 40 |11| 40 |1,1| 40,0
padora
KonTtaktHas 0.6 0.2 0,2 0,2
CaMOCTOsTENIbHAs paboTa
CaMocTosITeIbHOE 4,4 11 11 11 1,1
M3y4YEeHUE Pa3/eiioB 159,4 39,8 39,8 39,8 40,0
JICLIUTUTUHBI
Buabl kKoHTpOJIS:
9K3aMeH 1,0 | 36,0 - - - - - - 1,0 36,0
KonraktHas pabora -
MIPOMEXKYTOUHAS 0,4 - - - 0,4
aTTecTalus 1,0 ) ) } 10
[ToarotoBka K 5K3aMeHY. 35,6 - - - 35,6
Bun nrorosoro 3auer 3auer 3auer JK3aMeH
KOHTPOJISI:
Cemectp Cemectp
. Bcero
Bup yuebHoii 1 cemectp 2 cemecTp 3 cemecTp 4 cemectp
a00TEI
p 3E Actp. 3E Actp. 3E Actp. 3E Actp. 3E Actp.
q. q. q. q. q,
Ooras
TPYAOEMKOCTh 9 243 2 54,0 2 54 2 54 3 81
IACIUAIUIUHEI
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KonTakTHas
padora —
ayJIUTOPHbIE
3aHATHA:

36 | 9,75 [089| 24 |089| 24 (089 24 |089| 24

[IpakTrueckue

3,6 96 089| 24 |089| 24 (089 24 |089| 24
3anstus (I113)

CamocroaTebHasd

paGora 44 | 120 |121| 30 |121| 30 |121| 30 |1,11] 30,0

Konrakraas
CaMOCTOSATENbHAS 0,45 0,15 0,15 0,15
pabora

44 1,11 1,11 1,11 1,11
CaMoCTOSITENbHOE
W3YYCHUE Pa3/IeiioB 119,55 29,85 29,85 29,85 30,0

JAUCIHUITIINHBI

Buabl kKoHTpOJIA:

JK3aMeH 1,00 | 27,00 - - - - - - 1,00 | 27,00

KonrtakthHas pabora
—  TPOMEXYyTOYHas 0,30 - - - 0,30
arrecranus 1,00 - - - 1,00

Tloaroroska k 26,70 i i i 26,70
DK3aMEHY.

Buja urorosoro
KOHTPOJIA:

3auer 3auer 3auer DK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl TUCUUIIIMHBI
«HcTopus (ucropusi Poccun, Bceod1asi ucTopus)»

1 Heap aucuuminmHbl — GOPMUPOBAHUE Y CTYACHTOB LEIOCTHOIO MPEJICTaBICHUS 00
ucTopuyeckoM mpouuioM Poccun, ee Mecte BO BCEMUPHO-HCTOPUYECKOM IPOIIecce.

2 B pe3yJbTaTe U3y4YeHHUs JUCHUILIMHBI 00y4YalOUIUIiCsl TOJIKEH

Obaadoams cleqyOIUMUA KOMIIETCHIMSIMHA U HHIAUKATOPAMU UX JIOCTHKECHUS:

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

3nameo:

— OCHOBHBIE HaIpaBIIEHUs, TPOOIEMBI U METOIbl UCTOPUUECKON HAYKH;

— OCHOBHBIE ASTamlbl U KIIOYEBBIE COOBITUSA HcTOpuH Poccuu u Mupa; 0coOEHHOCTH
Pa3BUTHUS POCCHUUCKOTO TOCYIapCTBA, BBIAAIONIMXCS JEATENed OTEYeCTBEHHON M BceoOIein
UCTOPUH.

Ymemn:

— COOTHOCUTH OOIIME HCTOPUYECKUE TMPOIECCHl M OTICNIbHbIE (AKThl; BBISBISTH
CYIIECTBEHHBIE YEepPThl HMCTOPUYECKUX TMPOIECCOB, SBIEHUNH U COOBITUH; aHAIU3UPOBATH
COILIMANIbHO-3HAUYMUMBIE TTPOOIIEMBI;

— QopmynHpoBaTh M apryMEHTUPOBAHO OTCTaWBaTh COOCTBEHHYIO TO3HUIMIO TIO
pa3IMYHBIM MpoOIeMaM UCTOPHUH.

Braoemy:

— MpeACTaBICHUSIMHU 00 UCTOPUU KaK HayKe, €€ MeCTe B CCTeMe T'YMaHUTAPHOTO 3HAHUS,

— IPEJCTaBJICHUSMH 00 OCHOBHBIX ATalax B UICTOPUU YEIIOBEUECTBA U UX XPOHOJIOTHUH;

— KaTeropuaJibHO-MOHATUIHBIM annapaToM U3y4aeMou AUCIUIUIUHBL;

— HaBbIKAMH aHAJIN3a UCTOPUUYECKUX UCTOYHUKOB.

3 KpaTkoe coaep:kaHue AUCHUNIHHBI
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Paznen 1. Hcropuss B cucTeMe CONMAIbHO-TYMAHUTAPHBIX HayK. OCHOBBI
MeTO0JIOTMH HMCTOPUYecKoil HayKu. OCO0EHHOCTH CTAHOBJIEHHUSI I'OCYJIAPCTBEHHOCTH B
Poccun 1o cpaBHeHHI0 ¢ eBpONEeiiCKUMH PAaHHECPeIHeBeKOBbIMH IOCY/1apCTBaMHu.

1. 1. Mecto ucropuu B cucreme Hayk. J[peBHeilliee MpoILIoe YeJIOBEUECTBA U TEPBBIC
nuBuauzanuu. Ipenmer ucropuueckoit Hayku. Posib Teopun B no3Hanuu npouioro. CyIiHoCTb,
¢dopmbl, pyHKIIMH UCTOpUYECKOTO 3HAHUS. [IOHATHE HCTOPHUECKOTO HCTOYHUKA, KJIacCU (UKL
HCTOPUYECKUX HMCTOYHUKOB. Mcropus Poccum — HeoTbemiemas 4acTb BCEMHPHOM HCTOPHH;
o0riee 1 0COOCHHOE B HCTOPHUYECKOM PA3BUTHH.

Antponorene3. Heonutnueckast peBomonus. CouuanbHblii  cTpoil. Pasznoxenue
nepBoObITHOM 0OmmHEL. LlmBunu3ammu J{pesrero Bocroka. 'ocynapcrBa antuanoctu. Hapozs! u
NIpeBHEHINE rocyaapcTBa Ha Tepputopun Poccun. OtHoreHnes3 cnassH. Benukoe Ilepecenenue
Hapo0B B |1I-1V BB.

TpaguionHble  (GOpMBI  COLMAIBHOM  OpraHM3allid  €BpONEMCKMX HapoJoB B
JOTOCYIapCTBEHHBIM NEpUOJ. BO3HMKHOBEHME pPAHHECPEIHEBEKOBOM TIOCYJapCTBEHHOCTH B
EBpone.

OTHOKYJABTYPHBIE M COLMAIBbHO-TIOJUTHYECKUE TIPOILIECCHl CTAHOBJIEHUS POCCHMCKON
rocygapcTBeHHOCTH. Hawano poccuiickoii rocymapctBeHHOCTH. JlpeBHsii Pycw. Ilpunsatne
XpUCTHAHCTBA.

1.2. Cpeanue Beka. MecTo CpeIHEBEKOBbS BO BCEMHPHO-HCTOPHYECKOM IIPOIIECCE.
Pycckne 3emnu B XII-XIII BB. MoHrOn0-Tatapckoe HaniecTBre Ha Pych. DKkcrancus B 3anajaHble
U CEBEpO-3aIlaJIHbIE PYCCKUE 3eMIIM. Bennkoe KHKECTBO JIUTOBCKOE U Pycckoe rocynapctso.

CkiazplBaHH€ OCHOB HAlIMOHANBHBIX rocynapctB B 3amagHoil EBpome. Ob6pa3zoBanue
Poccniickoro rocyapcTBa, €ro HCTOPUYECKOE 3HAUCHHUE.

1.3. HoBoe Bpemsi. Y wuctokoB HoBoro Bpemenun. OcoOEHHOCTH COCIOBHO-
npeacTaBuTenbHOM MoHapxuu B EBpore m Poccun. Hauanmo XVII Beka — smoxa BceoOmiero
eBporneiickoro kpusuca. Poccuss B8 XVI B. - XVII BB. CHHXpOHHOCTh KPHU3UCHBIX CUTYyallMd B
pa3HbIX cTpaHax. «CmyTHOE Bpemsi» B Poccun.

I'enesnc kammranmusMa. Ero ¢opmsl u cocyliecTBOBaHUE € IeMEHTaMu (heonannsma.
OcobGenHoctn pas3nu4HbIX peruoHoB EBpombl. dopmupoBanme mupoBoro psiHka. [logbem
MaHy(paKTypHOI'0 IPOU3BOACTBA. POPMUPOBAHNE BHYTPEHHUX PHIHKOB.

I'enesuc camoznepkaBus B Poccun. «Bropoe mznpanue» kpenoctHuuectBa — CobOopHoe
yinoxenue 1649 r. u opuaudeckoe oGpopMieHHe KPernocTHOro npasa. Cekymspu3anusi pyccKoi
KYJIBTYPBI.

Pa3nen 2. Ot HoBoro xk Hoseiinemy Bpemenn. Poccuiickasi umnepust B XVIII —
HayaJje XX B.

2.1. XVIII Bek — BeKk MOJepHU3ALMH WU TNpocBelleHus. laeiHpie W conMaabHO-
nosmtudeckue uctoku Ipocsenienns. OCHOBHBIE UEPTHI IPOCBETUTEIBCKOM UAECOIOTMH: YETIOBEK
U TOCYJapCTBO, «ECTECTBEHHOE IIPAaBO», ITHKA. M ies mporpecca Kak rocroCTBYIOLIEE TEUEHHUE B
0OI11eCTBEHHOH MBICIIH.

Pedopmer Ilerpa 1 kak mepBas HONBITKA MOJEPHU3ALMHM CTPaHbI, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoil nMmrnepun. OCHOBHBIE HaIIPaBJIEHUs «EBPOINEU3aLMW») CTPaHBbI.
DOBoIONUS COLMAIBHONW CTPYKTYpbl oOmecTBa. [anbHelimee pacmupenue rpanul Poccuiickoit
umnepun. Poccust B snoxy mpocenieHHoro abconoruzma. Poccust u Epoma B XVIII Beke.
N3meHeHns B MEXKTyHAPOJHOM II0JI0KEHUU POCCUIICKON UMITEpHUH.

2.2. XIX croaerune. IIpombinuieHHsiii nepeBopoT B EBpome u Poccum: obuiee u
ocobeHHoe. Baxneiinue ycnosus nepexosaa Poccun k MHIyCTpUaibHOMY OOIIECTBY — pELICHHE
KPECTBSHCKOTO BOIIPOCA U OTPAHUUYEHHE CaMOJIEpKaBUs. JJIMTEIbHOCTD, HEMIOCIIEA0BATEIBHOCTD,
HUKIMYHOCTH Tpolecca OypkyasHoro pedpopmupoBanus. EBponeiickas pesomonus 1848—-1849
rr. toru, 3HaueHne, HICTOPUYECKUE MOCIIEICTBUS.

Ponb cyObekTHBHOTO (pakropa B mpeojosieHMH orctaBaHus. Pedopmbl XIX Beka, ux
3HayeHue. OOmecTBeHHbIe IBIKeHUs B XIX Beke.
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2.3. Poccusi 1 Mup Ha py0e:xke BeKOB: KPpU3HChI pa3BuTus. O0IIue UTOTU POCCUICKON
MOJIepHHA3aluK K Hayany XX Beka.

CootHouienue noautuueckux cui B Poccun B Hawasie XX Beka. Hapacranue xpusuca
camonepxkaBus. llepBast poccuiickas pepomtorus. OOpa3oBaHHE TOJUTHYECKHX TMAPTHU.
I'ocynapcrBennas nqyma Hadana XX BeKa Kak IEPBBIM OINBIT POCCUHCKOIO IMapjaaMEHTapu3Ma.
CronbimuHckas arpapHas pedopma. IlepBas mupoBas BoilHa u ywactue B Heill Poccum.
®eBpanbckas peBosirolus 1917r. 1 KopeHHbIE U3MEHEHUS! B IOJIUTUYECKOM KU3HU CTPAHBI.

Paznen 3. BcemupHo-ucropuyeckuii npouecc u XX Bek. OT COBETCKOIo rocyiapcraa
Kk coBpeMeHHOli Poccun. OCHOBHBIE TeHJAEHUMHM MHPOBOIO Pa3BUTHS HA COBPEMEHHOM
JTare.

3. 1. Hauyano HoBeilimero BpeMeHu. PopMUpOBaHUE U CYITHOCTH COBETCKOTO CTPOSL.
Mapkcu3m Kak HJIC0JIOTHYECKass OCHOBA PEBOJIOIHUOHHBIX MPeoOpa3oBaHUN U POCCHIICKHE
peannu. IloaroroBka m mobexa OKTIOpbCKOTO BOOpykeHHOro BoccTanus B Ilerporpane. 11
Bcepoccuiickuit chezn COBETOB M €ro pemieHus. DKOHOMHYECKass W COIMalbHas IMOJIMTHKA
OOJIBIIIEBUKOB.

Hroru nepsoit MUpOBOi1 BOMHBI. Bepcanbckas cucremMa MexXAyHapOIHBIX OTHOIICHHMIA.

I'paxnanckas BoliHAa M uHOcTpaHHas uHTepBeHuusa. Cynpb6a u 3Hauenue HOIla.
YTBepxkaeHHEe OMHONAPTHIHONW moimTrdeckoi cucrteMbl. O6pazoBanue CCCP. [Monmutuaeckas
6oprOa B maptuu u rocynapctse. CCCP B roap! epBeix nsaTmieTok (korer 20-x rr. — 30-e rr.).

MupoBoit 3koHOMHYECKMH Kpu3uc 1929-1933 r1r. m BapuaHTBl BBIXOJA H3 HETO.
Toranurapusm B EBpome. @opmupoBanue pexuma JUyHOW Biactu CTamuHa M KOMaHIHO-
aJMUHUCTPATUBHOMN cucTeMbl ynpasieHus rocynapctsoM. Koncturynus CCCP 1936 r. Bremnss
noymtuka CCCP B 20-30-e rr. [estensHocTh KoOMuHTEpHA.

3.2. Bropas mupoBasi BoiiHa. Beaukas OtedyecTBeHHasi BoiiHa: «be3 cpoka
aaBHoCcTH». MockBa 1 MockoBcKast 001acTh B roasl Beankoit OteuecTBeHHON BOWHEBI. OCHOBHEIE
stanbl Benukoit OTeyecTBeHHOM BOMHBI. KOpEeHHOH MepesioM B X0€ BOMHBI.

CoBeTckuid ThUI B TOJbI BOWHBL. boprOa B Thuly Bpara. IlapTH3aHCKOE NBYKCHHE.
YenoBeueckne U MaTepuaibHbIE MOTEPHU B XOJ1 BOMHBI.

Pemarommii Bkinag Coserckoro Coto3a B pasrpom (ammszma. HropaOeprekuii mporecc Haj
HAIMCTCKUMU BOCHHBIMU MPECTYTHUKAaMU. XabapoBCKUi MpoIiecc.

3. 3. CCCP u mup ¢ nocjieBoeHHOTo nepuoaa a0 1991 r. lsMeHeHre COOTHOIIEHUS CHIT
B MHUpE MOcJie BTOpO MUPOBOM BOMHBI. Hauano «xomomaHo#t BoWHbB. «/lokTpuHa TpymdaHa» u
«[Inan Mapmanna». d®opmupoBaHue OUMOISIPHOTO Mupa. B3aUMOOTHOIIEHHS] CO CTpaHAMU
«HaponHO#l nemokpatun». Co3ganue CoBera sKOHOMHUYECKO B3ammomnomouu. Konduukr c
IOrocnaBueir. Opranmszanus CeBepoarnantudeckoro jgoroBopa (HATO). Co3nanue
Opranunzauun Bapmasckoro noroopa. Boitna B Kopee. TpyaHOCTH MOCIEBOEHHOTO pa3BUTHS
CCCP. VYxecToueHHE MOJUTUYECKOTO pEXKUMA U HJICOJOTMYECKOro KOHTposs. [lomeiTku
oOHOBJIeHUA «rocyaapcTBeHHOro cormanu3may. XX cve3q KIICC u ocyxaeHue KynbTa TH4HOCTH
Cranuna. «Otremnens» B JyXOBHOU cdepe.

DkoHOMHYECKHE pePopMbl cepeauHbl 60-X TOOOB, MPUYMHBI WX HE3aBEPIICHHOCTH.
«"ocynapctBo GmaroneHctBusi». IV u V Pecnyonuka Bo @pannuu. Obpa3zoBanue u Pa3sutue
OPI'. «OxoHoMuueckoe uyno» Anonuu. Pacnaa konoHuanbHOM cucteMbl. HeokoHcepBaTusm
Benuko6purtanuu. Peiironomuka B CIIA.

HapacTtanue Kpu3UCHBIX BJICHUI B cOBETCKOM oOrmecTBe B 70-e — cepeaune 80-X rojoB.
Hosas Koncrtutynusa CCCP. Konuenuus «passutoro coumanuzMa». Baemnss nonntuka CCCP
B KoHIle 60-X Hayasie 80-X IT.: OT pa3psAIKH K 000CTPEHHIO MEXIyHApOAHON 0OCTaHOBKH.

«IlepecTpoiika»: CyIIHOCTb, LI€H, 3a/1a4H, OCHOBHBIE 3Tansl, pe3yasraTel. Pacag CCCP.
O6pazoBanue CHI'.

3.4. OcHOBHBbIe TeHJAEHIMM MHPOBOr0 Pa3BUTHA Ha COBPEMEHHOM JTarle.
CraHoBJIeHMe HOBOIl poccuiickoii rocygapcrBeHHocT (¢ 1991- mo Hacrosimee Bpewms).
JIuGepanbHasi KOHIENIHNS POCCUICKUX pedopM: IEpexo/1 K phIHKY, (POPMUPOBAHKE I'PAXKTAHCKOTO
oOriecTBa 1 MpaBoBoro rocyaapcersa. «lllokoBas Tepanus» sSkoHOMUYECKUX pedopM B Havae 90-
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x rojpoB. Koncrutynus Poccuiickoit ®enepanuu 1993r. MexHanuoHaabHbIE OTHOILIEHUS.
[Tonutnyeckue napTuu U oOIIEeCTBEHHBIE 1BUKeHUS Poccumn Ha coBpeMeHHOM 3tanie. Poccust Ha
nyty MoaepHusauuu. Poccuss B cucreMe MHUpPOBOM DKOHOMHUKHM MU MEXKIYHAPOIHBIX CBSI3EH.
MupoBsoii sxoHoMudeckuil kpusuc 2008—2011 rr. HoBble reononutuyeckoe peajini B MUPE U UX
BIUSHUE Ha BHEIIHIOK TMOMUTUKY Poccuiickoii @Denepanmu. [mobampHBIE MPOOIEMBI
COBPEMEHHOCTH.

4 O0beM yueOHOM TMCUMILINHBI.

O0beM THCHMILINHBI
Bua yueOHoii paGoTbl Axax. | Acrp,
3E
q, 4.

OO0urasi TPy10€eMKOCTb N CIIUTIJIMHbI 4 144 108
KonTakTHasi padoTa — ayiNTOPHbIE 3aHATHA: 13 48 36
Jlexun 0,9 32 24
[IpaxTnueckue 3anstus (113) 0,4 16 12
CamocrosiTeJibHasi pa6oTa 1,7 60 45
KoHTakTHast camocTosiTenbHasi paboTta 17
CaMoCTOATEIbHOE U3YUEHUE Pa3JIeNOB TUCIUILINHBI ’ 60 45
Buja koutpoJs:
JK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeKyTOYHAs aTTeCTaIUs 1 0,4 0,3
ITonroroBka K K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: DK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl TUCUUIIIMHBI
«IIpaBoBeneHue»

1 Heap aucuMnMHbI — OBJIa/ICHUE OCHOBAMH MPABOBBIX 3HAHUN; (HOPMUPOBAHUE OCHOB
MIPaBOBOM KYJIBTYPBI U IPABOMEPHOTO MMOBEJCHUSI IPAXKIAHIUHA CTPAHBI.

2 B pe3yJbTaTe H3yYeHUs JUCHHUIUIHHBI 00y4YAIOMIUICS T0JIKEeH:

O6naaath ciaenyrOImUMH KOMIIETEHIUSAMU U HHIUKATOPAMHU UX JTOCTHXKEHUS:

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

3namo:

— OCHOBBI POCCHUICKOW TMpaBOBOM CHCTEMBI M POCCHICKOTO 3aKOHOJATENIbCTBA,
OCHOBBI OpraHu3aiii U (QYHKIMOHHUPOBAHHUS CyJEOHBIX M HHBIX MPABONPUMEHUTENbHBIX H
MIPaBOOXPAHUTENLHBIX OPraHOB;

—  T1paBOBble M HPABCTBEHHO-3THYECKHE HOPMBI B cdepe mpodeccunoHanbHOMI
NesITeNIbHOCTH;

—  MpaBOBbIE HOPMBI, PETYIHUPYIOIINE OTHOIICHHE YEIOBEeKa K YelOBEKY, OOIIECTBY,
OKpYyKarollen cpene;

—  1paBa U 0053aHHOCTH T'PaXKTAHUHA;

—  OCHOBBI TPYJOBOTO 3aKOHOIATEILCTBA,

—  OCHOBBI X031 CTBEHHOTO MPaBa;

—  OCHOBHBIE HAIIPABJIEHUSI AHTUKOPPYILUHUOHHOM AesiTeNnbHOCTA B PD

Ymemn:

— WCIOb30BaTh O3TUYECKUE M TPABOBBIE HOPMBI, PETYIUPYIOIIUE OTHOIIECHUE
YeloBeKa K YeJIOBEKY, OOIIECTBY, OKPYXKAIOIIEH Cpe/ie, UCIOIb30BaTh MpaBa U CBOOO Ikl YeTIOBEKA
U TpaXJIaHWHA TIpU Pa3paboTKe COIUATBHBIX TPOEKTOB;

—  HCIOJb30BaTh U COCTABJISATh HOPMATHUBHBIE U MPABOBHIE IOKYMEHTBI, OTHOCSILIUECS
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K Ipo(eCCHOHATBHON EATENIHOCTH, MPEANPUHIMATh HEOOXOMMbIE MEPHI K BOCCTaHOBJICHUIO
HapYIICHHBIX MTPAB;

—  peanM30BBIBATh MIPaBa U CBOOOIBI UEIOBEKA M IPAXIAHUHA B PA3JIMYHBIX chepax

KHU3HEICATSIBHOCTH.

Braoemy:

- HaBBIKAMH IPUMEHEHUS 3aKOHOAATEIIbCTBA TIPH PEIICHUH MPAKTUYECKUX 3a/1a4.

3 KpaTkoe coep:kaHue JHCHHILIHHbI

Pa3nes 1. OcHOBBI TEOpUM rocy1apcTBa U NpaBa

1.1 OcHOBBI TEOpPHUH TOCYAApCTBA

1.2 OcHOBBI TeOpHUU TIpaBa

Paznen 2. Orpacan ny0JiM4HOTO NpaBa

2.1 OCHOBBI KOHCTUTYIIMOHHOTO TIpaBa

2.2 OCHOBBI aIMHUHUCTPATHBHOTO TIpaBa

2.3 OCHOBBI YTOJIOBHOTO TIpaBa

2.4 Koppynist Kak COITHAIEHOE ¥ TPABOBOE SIBJICHHE B COBPEMEHHOM OOIIECTBE

2.5 OCHOBBI 3KOJIOTHYECKOTO TTpaBa

2.6 HopmaTmBHOE NMpaBOBOE pETyIMpPOBaHHE 3alIUTHI WHpopManuu. [IpaBoBBIe OCHOBBI
3alIUThI TOCYAAPCTBEHHOMN TalHbI

Pa3nen 3. OTpaciiu 4acTHOro npasa

3.1. 'paxkmaHCKOE MPaBO: OCHOBHBIE MTOJIOKEHUS OOIIEH JacTH.

3.2. ABTOpcKO€ ¥ TATEHTHOE TMpaBO W TpaBoOBas  3alluTa  PE3yJIbTaTOB
WHTEJUICKTYAJIbHOM.

3.3. OCHOBBI X0O3SIHICTBEHHOTO (TIPEIPUHUMATEIHCKOTO) ITPaBa.

3.4. OcHOBBI CeMEHHOTO TIpaBa

3.5. OcHOBHI TPYIOBOTO MpaBa

Paznen 4. QOco0eHHOCTM TNIPaBOBOI0 peryJupPoOBaHus NPO(ecCHOHATIBLHOM
AeATeJJbHOCTH B OT/IeJIbHBIX OTPACJISAX XUMHYECKOI MPOMBIILIEHHOCTH

4.1 OcHOBBl HalMOHAIHHOW  OE30MACHOCTH, TOCYNAPCTBEHHOW TOJHUTHKH |
3aKOHO/IaTEIILCTBO B 00JIaCTH 00ECTICUCHHUS SIIEPHOM U paTualliOHHOM 0€301MacHOCTH.

4.2 OcoOeHHOCTH TMPABOBOIO PEryIMpPOBaHUS TpyAa pPaOOTHUKOB XHMHYECKOM
MIPOMBIIIJIEHHOCTH.

4.3 HopmaTtuBHO-TIpaBoBasi 0a3a perylupoBaHUS XUMHUYECKOH M HePTEeXUMUYECKOM
otpacinu B Poccun.

4 O0beM yueOHOM IMCUMIINHBI

O0BbeM THCHUILTHHBI
Bua yueOHo# padoThl Axax | Actp.
3E
q, q,
OO0masi TPyA0eMKOCTh IV CHUTLTHHbBI 3 108 81
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 0,9 32 24
Jlexkun 0,45 16 12
[Tpaktiueckue 3anstus (I13) 0,45 16 12
CamocrosiTesibHast padora 2,1 76 57
KonrtakTHas camocrositenbHas paboTa 0,2 0,15
2,1
CaMOCTOSATENTbHOE U3YUEHUE Pa3IeiOB AUCIIUILIMHbI 75,8 56,85
Bua koHTpoJs: 3auer

AHHOTAIHUA
padoueil mporpaMmMbl AMCHHMIIMHBI «@Puaocodus»

1. Heab aucuumanubl «Punocopus» — cPopMHpPOBATH y CTYACHTOB KOMIUIEKCHOE
NpeJCTaBlIeHUEe O PO U MecTe (uiaocopuu B CHUCTEME T'yMaHMTApHBIX, COLMAIBHBIX M
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€CTECTBEHHBIX HayK, IO3HAKOMHUTh X C OCHOBaMH (PMII0CO(CKOTo 3HAHUS, HEOOXOAUMMBIMH IS
pELIEHNs TEOPETUUECKUX U IPAKTUYECKUX 3a/1ad.

2. B pe3yabTaTe H3y4YeHUs JHUCHUIIMHBI 00yYaIOIIHIACA T0JI2KeH::

OO6nanath ciaeayronMMI KOMIETCHIUAMHI U WHAWKATOPAMH UX JTOCTHXKEHUS |

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

3uams:

OCHOBHOE COJIep)KaHHE TIaBHBIX (PUIOCO(PCKHUX IIKOI M HANpPaBICHUH, MpEACTaBUTEINCH
STHX HIKOJI, CBSI3b U pa3inune ux Guioco(CKux uaeH, CBsI3b NCTOPUKO-(QHUIT0CO(DCKUX KOHIICTITHHA
C COBPEMEHHBIMH MPOOIeMaMy WHAWBHIYAIbHOU U OOIECTBEHHOM KU3HHU,

Ymemo:

[IOHUMAaThb ¥ aHAIU3UPOBAaTh MHUPOBO33PEHUYECKHE, COLMAIbHbIE W WHIUBUAYAJIbHbBIE
poOeMbl COBPEMEHHOM JKW3HU; T'PAaMOTHO BECTH JMCKYCCHIO, aHAJIM3UPOBAaTh OCOOEHHOCTU
MEXKYJIbTYPHOTO B3aUMOJAECHUCTBHSA, OOYCIOBJIEHHbIE Pa3IMYUEM STHUYECKHUX, PEIMTHO3HBIX U
LIEHHOCTHBIX CUCTEM, OITUPAsACh HA HAPAOOTAaHHBINA B UCTOPUH QHIIOCOPUMN MaTEpHal;

MIPUMEHSTH NOJTy4eHHbIe (punocodckre 3HaHMSI K PEIIeHUIO MPO(PecCHOHAIbHBIX 3a/1a4.

Braoemy:

Mpe/ICTaBICHUSIMU 0 GUIOCOPUM KaK HayKe M CHUCTEME IIEHHOCTEH, ee MeCTe B CUCTEME
T'yMaHUTapHOTO 3HAHUS; OCHOBaMH (PMIOCOPCKOTO MBIIIJIEHHS; KaTeropUalbHbIM aIllapaTom
M3y4aeMoM JAUCUHUILUINHBI, GUIOCOPCKUMHU METOJaMU aHAINM3a Pa3IUYHbIX MPOoOsieM, HaBbIKaMU
¢unmocodckoit  KyabTypbl Ui BBIPAOOTKH  CHCTEMHOTO, IIEJIOCTHOTO  B3IIsiIa  Ha
JNeUCTBUTENBHOCTh U MECTO XUMHUH U XUMHUUYECKOHN TEXHOJIOTUH B IIEJIOCTHOM KapTHHE MUDA.

3. Kparkoe cogep:xanue IUCHHUILIHAHBI

Brenenue. ®unocodus, ee mMporucxokIeHNE U POJIh B OOIIECTBE.

Pa3znes 1. OcHoBHbBIE PpuitocopcKkme MKOJIbI.

Antnunas  ¢unocodus (mocokparuku, coductel, Cokpar, Jlemokpur, Ilmarow,
ApUCTOTEIb, JIITUHUCTUYECKU-pUMCKas (ritocodus). OcHOBHBIE MPOOIEMBI CPEIHEBEKOBOM
¢dbunocoduu u snoxu Bozpoxxnenust. dunocodust HoBoro Bpemenu (XVII-XVIII BB.) Mneonorus
[Tpoceemenus. Hemenkas knaccuueckas ¢punocodust. Pycckas pumocodus XIX—XX BB. OcHOBBI
MapKcucTckoi guiiocoduu. OCHOBHBIE HANIPaBJICHUS COBPEMEHHOI (rtocoduu.

Pasznen 2. dusiocodpckue KoHIENUUH ObITHS U TO3HAHMSL.

[IpoGnema ObiTust B ucrtopun ¢umiocopuu. [loHATHS MaTepHaTbHOTO M HICATBHOTO.
OcHoBHble (unocodckre HampaBieHUA: MaTepuanu3M M uaeanusM. [lpuHunun rinodambHOTO
HBOJIIOIIMOHU3MA B COBPEMEHHOM Hay4yHOU KapTUHE MUpA.

KoHueniuu npoctpaHcTBa U BpeMEHHU B UCTOPUU GUIIOCOPHUH U HAYKH.

[Ipoucxoxaenue cozHanus. Posb Tpyaa B MpouCX0oxXACHUH cO3HaHUA. M neanucTuieckue
U MaTepuajgucThuueckue KoHueniuu co3HaHus. Co3Hanwe u Mo3r. Co3HarenbHOE U
6eccosHarenbHoe. Co3HaHue U A3bIK. CO3HaHUE U CAaMOCO3HAHHE.

Konuemniuu rHOceonmorun B uHcTopud  (umocoduu: CeHCyanu3M, paluoOHAIU3M,
CKENTHUIM3M, arHOCTHUIIM3M, KOHIICTIIHS BPOXKICHHBIX UAEH, apuopusM. JnanekTrka no3HaHUs:
YyBCTBEHHOE U panuoHaibHoe. OCHOBHBIE TEOPUH UCTHHBI.

Pazgea 3. IIpoGaembl yenoBeka B puitocodpun.

Yenosek kak npeamet ¢unocodekoro ananusa B ucropuu punocoduu. [Ipoucxoxaenue
YyelnoBeKa: MPUPOJHBIE U COIMANbHBIE YCIOBHUS AHTPOIMOCOIMOTEeHe3a. buonoruueckoe u
COIMaNbHOE B YenoBeke. HANBH, MHAWBHUIYaTbHOCTb, TUYHOCTD.

CMbICH KU3HU W TIpelHa3HaueHue uenoBeka. JKu3Hb, cMepTh, OeccmepTue. J[BrkeHue
HEHACWIHSA, €ro poiib B coBpeMeHHOW >ku3HH. llenu u uenHoctu. CBoboma BOMU U
OTBETCTBEHHOCTh JIMYHOCTU. HpaBCTBEHHBIC, PETUTHO3HBIE, ICTETUUECKUE TICHHOCTH.

Pa3nen 4. @unocopust ncropuu u od1mecTsa

UenoBek B CUCTEME COIMANBHBIX CBsI3ed. JINUHOCTHh U Macchl, CB00O1a M HEOOXOIUMOCTb.
Ounocodust uctopun: QGopmanMoHHAs U IUBIIM3AIMOHHAS KOHIICTIIUH HCTOPHYECKOTO
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pasButHs. IIporpeccucTCKue ¥ NMKIMYECKHE MOJENU pPa3BUTUA. | 7100anbHBIE MPOOIEMBI
coBpeMeHHOCTH. KoHIenus yCTOWYMBOTrO pa3BUTHS U CIICHAPHH OYAYILIETO.

OOmiectBo U ero crpykrypa. CounanbHasi, MOJUTHYECKAs U TyXOBHas cepbl 00IIecTna.
Konuenmuu rocynapcrsa B uctopuu guiaocodcekoit mpiciu. I'paxkaanckoe o011ecTBO U IPaBOBOE
rocyaapcTBo.

Paznen 5. @unocopckue npodaeMbl XMMHH H XMMHYECKOH TE€XHOJIOTUH

Hayunoe u BHeHayuyHoe 3HaHue. CTpyKTypa Hay4dHOTO 3HAHHS, €r0 METOJAbI M (OPMBI.
Hay4nble peBOJIOIMM M CMEHa THUIIOB pallMOHAIBHOCTH. Hayka B COBpeMEHHOM MHUpe. DTHKa
HAyKH ¥ OTBETCTBEHHOCTh YUYEHOTO.

[IpoGnema cooTHOmIEHUS Hayku © TeXHUKU. ColualibHbIE TOCIEACTBUS HAy4YHO-
TEXHUYECKOTO Mporpecca. ITHIECKUE U HKOJIOTHIECKUE UMITEPATUBEI PA3BUTHUS HAYKU U TEXHUKU.

MecTo XMMHHU B CHCTEME €CTeCTBEHHBIX HayK. OCHOBHAs mpobieMa XUMHUH KaKk HayKd U
npousBojcTBa. llenn w®  3amaum  xumudeckod — TexHojoru. Croenuduka  XHMHKO-
TEXHOJOTMYECKOTO 3HaHUA: QYHIAMEHTAIbHOE U MPHUKIIAJHOE, SMIIUPHUIECKOE U TEOPETUIECKOE.

4. O0beM yueOHOH TUCHUNJIMHBI

Buner yue6HOI paboTh 3E Axkan. 4. AcTp. u.

OO0u1asi TPy10€eMKOCTb I CIUTIJIHHbI 4 144 108
KonTakTHasi pa6oTa — ayIMTOPHBIE 3aHATHS 1,33 48 36
Jlexmuu: 0,89 32 24
[IpakTryeckue 3aHsITHS: 0,44 16 12
CamocrosiTejibHasi pa6oTa: 1,67 60 45
CaMoCTOsATEN HOE U3YUCHHUE PA3/ICTIOB TUCIIUILIMHBI 1,67 60 45
Buja koHTpoOJIS: DK3aMeH

JK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMeKXyTOYHAs aTTeCTaIUs 1 0,4 0,3
IToaroroBka K 3K3aMeHy 35,6 26,7

AHHOTANUA padoyeil MPOrpaMMbl IUCUUIIIMHBI
«OCHOBBI IKOHOMUKH U YIIPABJIEHUS MPOU3BOICTBOM

1 eab AUCHUIVIMHBI — TIOJYyYCHHE CHUCTEMbl 3HaHUA 00 HSKOHOMHUYECKHUX
3aKOHOMEPHOCTAX  (PYHKIIMOHUPOBAHMS  IMPOMBIIIUICHHOTO  IMPOU3BOACTBA B  CHUCTEME
HallMOHAJBHON SKOHOMHUKH, (POpMUpOBaHHME SKOHOMHYECKOTO MBIIUICHUS U HCIOJIb30BAaHUE
MOJIyYE€HHBIX 3HAHUHN B PAKTUUYECKOH IeATEIbHOCTH.

2 B pe3yabTaTe M3y4YeHUs1 JMCHHUIIMHBI 00y4YAI0IMICSH J0JIKeH:

Obnadams cleqyOIUMUA KOMIIETEHIIMSIMA U UHIAUKATOPAMU UX JTOCTHKECHUS:

VK-10.1; YK-10.2; YK-10.3; OIIK-3.1; OIIK-3.2; OIIK-3.4; OIIK-3.5; OIIK-3,6;
OIIK-3.7; OIIK-3.11; OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17

3name:

- OCHOBBI SKOHOMUYECKOU KYJIBTYpPBI, B TOM YHcIie PMHAHCOBOM IrPaMOTHOCTH;

- OCHOBBI POCCHIICKOM MPAaBOBOM CUCTEMBI U POCCUIICKOTO 3aKOHOIaTENbCTBA, IPABOBHIE U
HPaBCTBEHHO-3THYECKHE HOPMBI B chepe mpodecCHOoHaTbHON AeITeIbHOCTH;

- TPaBOBbIE HOPMBI, PETYIUPYIOIINE OTHOILICHHE YEIOBEKa K YeIOBEKY, OOIIEeCTBY,
OKPYKAIOLIEN Cpelie;

- OCHOBHBI€ KaTE€rOPUH U 3aKOHbI 5KOHOMHKH;

- OCHOBBI HPKOHOMHYECKOM JESATENIbHOCTH MPEANPHUATHS, €r0 CTPYKTYpy U OTPACIEBYIO
cnenn@uKy; KIacCuPUKAIIIO MPEANPUATHI 110 PAaBOBOMY CTaTyCy;

- COIEpXKaHWE JTalmoB pPa3pabOTKH OMEPATHBHBIX IUIAHOB palbOThl TEPBUYHBIX
MIPOU3BO/ICTBEHHBIX MOIpa3eIICHUH.

Ymemn:
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- HCIIONB30BaTh 3HAHUS OCHOB SKOHOMHUKHM TPH NPHUHATHUA OOOCHOBAHHBIX PEIICHUI B
pa3NUYHBIX 00JACTAX AEATEIBHOCTH;

- KCII0JIb30BaTh 3HAHUSI OCHOB SKOHOMMKHU IPU PELIEHUH IIPOU3BOICTBEHHBIX 33/1a4;

- OCHOBaMHM XO35HCTBEHHOTO U SKOJIOTMYECKOTO MpaBa;

- IPOBOJUTH TEXHUKO-3KOHOMUYECKUN aHAIN3 UHKEHEPHBIX PEIICHUN.

Braoemy:

- HaBBIKAMH BBIOOPAa SKOHOMHUYECKH OOOCHOBAaHHBIX PEIICHHH B Pa3IMYHBIX O0IACTIX
KHU3HEJESITEIbHOCTH;

- MeToJaMH pa3pabOTKH IMPOW3BOJICTBEHHBIX MPOTPAMM M IUIAHOBBIX 3aJaHUHN JUIS
MIEPBUYHBIX [TPOU3BOICTBEHHBIX M10JPa3/ICICHUI;

- HaBBIKAMU BBIOOpAa SKOHOMHUYECKH OOOCHOBAHHBIX PEIICHUI C y4EeTOM HMEIOIIUXCS
OTpaHUYCHUH.

3 Kpartkoe coaep:kanue JMCHUIIHHbI

Paspnen 1. Beenenne. OCHOBBI PHIHOYHOM YJKOHOMHKH

Tema 1: DxoHOMHUYECKHE OTPEOHOCTH, OJ1ara U pecypcbl. JKOHOMHUYECKHUE CUCTEMBI U UX
cyHoCTh. OOIIEeCTBEHHOE NMPOU3BOACTBO M SKOHOMMYECKUE OTHOIIEHUS. [Ipou3BOACTBEHHBIE
BO3MOYHOCTH OOIIECTBA U SKOHOMUYECKHUH BbIOOP. KpHBas mpon3BOJCTBEHHBIX BO3MOXHOCTEH.
3akoH yObIBaroIel peIeabHOMN MOJE3HOCTH. THUITBI M MOJIEITH SKOHOMUYECKUX CUCTEM. DJIIEMEHT
SKOHOMMUECKOH cuctemsbl. TpaaunronHas 3koHOMHu4eckas cuctema. CoOCTBEHHOCTh: (GOpPMBI U
MyTH UX NpeoOpa3oBaHUsl.

Tema 2: PerHOYHBIN MeXaHU3M cripoca U npeaioxenns. CoBeplIeHHas H HECOBEPIICHHAS
KOHKypeHUUU. ToBapHbIA (pbIHOYHBINM) THUI OOLIECTBEHHOTO Mpou3BojacTBa. CyIIHOCTh U
YCIIOBUS BOSHUKHOBEHHMSI pbIHKA. BUJIBI pHIHKOB U UX cTpykTypa. OyHKIUU peiHKa. ToBap u ero
cBoiicTBa. Cripoc U npejioxeHue Ha peiHKe. [[oHATHE «3IacTUYHOCTBY. DJIACTUYHOCTD CIIpOca U
MpemioKeHus, ToueyHas U nAyrosas. CoBeplieHHass W HECOBEpPILIEHHAs KOHKYPEHIIUU.
Mounononusa. Makcumu3zanust puObLTH MOHOTIONHCTOM. OJIUTONous.

Tema 3: [loHsiTHE  HAITMOHAILHOW  AKOHOMHUKH, OCHOBHBIE  MAaKPOIKOHOMUYECKHE
nokasaresu. [IoHsATHs COBOKYITHOTO CIIPOCa U COBOKYITHOTO MPEIOKEHUS, (DaKTOPbI, BIUSAIONINE
Ha ux n3meHeHus. [lorpednenus u coepexeHns. IKOHOMUIECKUN KpyroobopoT. [IponsBoacTso,
oOMeH u pacnpenenenue. [lorpednenue, coepexeHne, MHBECTUILIUN TOBAPOB U YCIYT.

Tema 4: @unancoBas cuctemMa u ¢uHAHCOBAs MONMTHUKA oOmecTBa. ['ocynapcTBeHHbIN
OIO/KET ¥ rocyAapcTBEHHBIH noar. Hanoru u Hanorosas cucreMa.

Pa3znesn 2. JkoHOMUYECKHE OCHOBBI YIIPABJIEHUS NPOU3BOJACTBOM

Tema 5: [Ipennpusitue Kak cyOBEKT PHIHOYHOTO XO3SICTBA. DKOHOMHYECKHE 3aKOHBI U
OCOOCHHOCTH WX TMpPOsBIEHUS Ha mnpeAnpustuu. Poip croenmanucra XUMHYECKOU
npoMelieHHocTu. [lpennpustue B cucrtemMe pbIHOYHOW SKoHOMHKH. l[lpenmpusarue — kak
CyOBeKT U OOBEKT MPEANPUHUMATENBCKON  JEesATeNbHOCTH. 3aKoHojaTenbHass  0asa
MpEeANPUHUMATENBCKON edaTenbHOCTH. HopMaTUBHO-NIPaBOBBIE aKThI, PErJIaMEHTHUPYIOIINE
JesITeNnbHOCTh mpennpusitus. OpraHu3aliOHHO-TIPABOBbIE  (OPMBI  MPEANPUHUMATEIHCKOM
JESITeNbHOCTH U KpUTEPHH UX BbIOOpa. DopMbl cOOCTBEHHOCTH. BHeEIIHsAsS 1 BHYTpEHHSS cpea
MIPEeANPUATHS.

Tema 6: MarepuanbHo-TexHu4eckass ©0a3a mpousBoacTBa. ChipbeBas M TOIUIMBHO-
JHepreTuyeckass 0a3a XHMMHUYECKHX Ipou3BOACTB. Ilpou3BojcTBeHHass mporpamma H
MIPOU3BO/ICTBEHHASI MOIHOCTh MpeanpusaTHs. KauecTBO U KOHKYPEHTOCIIOCOOHOCTh MPOIyKIIUH.
DOKkoHOMHYeckoe O0OOCHOBaHME BbIOOpa CHIpb U TomMBa.  PecypcocOepexeHue.
AJNbTEpHATUBHBIE UCTOYHHUK ChIpbA U 3HEpruu. Opranuszanus CKJIaJCKOro X0341iCTBa.

Tema 7: MatepuanbHO-TEXHUYECKHE pecypcsl IPEIIPUSITHS. OcHoBHbIE
MIPOU3BOJICTBEHHBIC (POHBI XUMUYECKUX MPEATNPUATHI: MOHITHE, KIaCCU(DUKALIUA U CTPYKTYpa.
IlonsiTie M CTpyKTypa OCHOBHBIX cpeAcTB. OIlLlEHKa OCHOBHBIX CpEACTB. MeETONbl OLEHKU
ocHOBHBIX (PoHI0B. [Tokazarenn ucnoap30BaHUS OCHOBHBIX MPOM3BOJACTBEHHBIX (hOHI0B. M3HOC
U aMopTH3alus OCHOBHBIX (oHIOB. OueHka 3(QQEeKTUBHOCTH HCIOJIB30BAaHUS OCHOBHBIX
MIPOU3BOICTBEHHBIX (POHIOB. BocmponsBoiacTBO OCHOBHBIX cpeacTB. OOOpOTHBIE CpeAcTBa
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NPENPUATHS: MOHITHE, COCTaB M CTPyKTypa. Mcrounuku GpopMupoBaHusi 0O0POTHBIX CPEJICTB.
Ob6opaunBaeMOCTb 0OOPOTHBIX CpPeCTB. MaTepuanbHble 3anacsl Ha npeanpustiu. Onpenenenue
MOTPEeOHOCTH B OOOPOTHBIX CPEIICTBAX.

Tema 8: TpynoBslie pecypcsl npennpustus. llepconan mpennpusTéass ¥ ero CTPyKTypa.
OCHOBBI OpraHu3alyy TpyJda Ha NpeanpusaTHi. DPGEeKTUBHOCTh WCHOJIB30BAHUS NMEPCOHANA U
pabouero BpemeHu. lIpom3BOOUTENHHOCTh TpyAa W oruiata Tpyna. OpraHuzamus 3apaOOTHOU
miatbl Ha npeanpustii. CocTaB U CTPYKTYpa MPOMBILIUIEHHO-TIPOU3BOACTBEHHOIO MI€PCOHAA.
[Ipou3BoNTENBHOCTh TPyZla: MOHATHE, TOKA3ATEIN U METOJbl U3MepeHus. HnuBuyanbHas u
oOIIeCTBEHHAsT ~ TPOM3BOOUTEIBHOCTh  Tpyda. Pe3epBel W (aKTOpbl  MOBBIIICHUS
IIPOU3BOIUTENBHOCTH TpyAa. POPMBI, CUCTEMBI U pa3Mep OIUIATHI TPY/AA Ha MPEIIPUITHH.

Paznes 3. TexHnko-I3KOHOMHMYECKHI AHAJIN3 MHKEHEPHBIX PellIeHU i

Tema 9: JloxopI ¥ pacxo/ibl Ha MMPOU3BOJICTBO, U PEATH3ALNIO TPOIYKIIUH TPEATIPHSITHS.
W3nepxku mpou3BOACTBA MNPOAYKUUU (ce0ecTOMMOCTb), MpPHOBUIb, PEHTA0ENbHOCTh U
neHooOpazoBanue. IloHdaTne 3arpaTbl Ha MPOU3BOJCTBO U PEANU3ALUI0  MPOIYKIHH
(cebectonmocTs). Buapl u 3Hauenue knaccuduxanuu 3atpat. CTpykTypa 3aTpaT Ha IPOU3BOACTBO
U pealr3alui0 MPOAYKIUU. TEeXHUKO-dPKOHOMHYECKHWW aHaldu3 WH)XEHEPHBIX PpEIICHUM.
OcoOeHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJCTBO U PEAM3ALNI0 MPOAYKIUU B KOMIUIEKCHBIX
npou3BoicTBaX. OCHOBHBbIE IYyTH CHUXEHHS 3aTpaT Ha MPOM3BOJICTBO MPOIYKIMH. JoXomabl
npennpustus. [lonsTie npuObUM U JO0X01a MPEANPHUATHS, METOIbI UX pacueTa. PeHTabenbHOCTb,
ee BUbI U MeTObI pacyera. [IyTu noBbIleHNs MPUObUIM U PEHTA0EIbHOCTH Ha MIPEIIPUITHSIX.

Tema 10: LlenooOpa3zoBaHue W IeHOBas TMOJHUTHKA. LleHa Ha MPOIYKIUIO W TPUHIIHIIEI
eHooOpazoBanud. Buael nen. CTpykTypa IieHbl, ccTeMa LieH. B3auMocCBs3U 1IeH U U3AEpiKeK.
IlenoBas nonutuka. PazpaboTka 11eHOBOM cTpaTeruu.

Tema 11: ®uHAHCOBO-KPEIUTHBIE OTHOIIIEHUSA NPEIPUATHI u cucrema
Hasioroobnoxxenus. IlonsTne, cocraB M CTpykTypa (uHaHCOB mnpeanpuarus. [IpuHuumns
HaJoroo0siokeHus. Hanoru u miatexu, yCTaHOBIIEHHBIE 3aKOHOJATEIbCTBOM: BHUJbI, CTAaBKH,
00BEKTHI HAJIOTOOOJIOKEHHS ¥ CPOKH YIIAThl HAJIOTa B OFOKET.

4 O0beM y4eOHOH TUCHUIIIMHBI

O0BeM TUCHUIIINHBI
Buna yueOHoii padoThl Axax | Actp.
3E
q, q,

OO0uiast TPy10€eMKOCTb I CIUTIJTHHbI 3 108 81
KonrakTHasi paboTa — ay1MTOPHbIE 3aHSITHSI: 0,89 32 24
Jlexkun 0,44 16 12
[Tpaktueckue 3anstus (113) 0,44 16 12
CamocTosiTesibHasi padoTa 2,10 76 57
KoHTtakTHas camocTosTenbHAs paboTa 0,4 0,3

2,10
CaMoCTOATEbHOE U3YUEHUE Pa3/IelIOB IUCIUTUIUHEI 75,6 56,7
Buja uTOroBOr0 KOHTPOJIS: 3adeT ¢ OEHKOH

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIMHBI
«ConMaabHO-TICUX0JI0THYeCKHEe OCHOBbI PA3BUTHS JTUYHOCTI

1 Heas aucuMnauHbl — (OPMHPOBAHHE COLUAIBHO OTBETCTBEHHOM JIMYHOCTH,
CMOCOOHON K CaMOOpraHu3alMy U Pa3BUTHIO, YMEIOILIEH BBICTpanBaTh M PEATNU30BBIBATH CBOIO
KHU3HEHHYIO CTPATeTHuI0, CIOCOOHOM yIPaBIsATh CBOMM BPEMEHEM B HOBBIX COLIMAJIbHBIX peallusX,
B YCJIOBHSIX HENIPEPHIBHOIO 00pa30BaHus, yMEIOIIEH OCYIIECTBIATh COLMAILHOE B3aUMOAEHCTBHUE
U PEATM30BBIBaTh CBOIO POJIb B KOMAHJIE.

2 B pesyabraTe n3y4eHusi AUCHHUILIMHBI 00y4alOMIMICs 10JIKeH

Ob6nanath ciaenyroUMMI KOMIETCHIUAMHI U UHIMKATOPaAMH UX JOCTHKEHUS:

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

—  CYIIHOCTH MpOOJIEM OpraHW3alMyd U CaMOOPraHU3alMU JIMYHOCTHU, €€ TOBEJICHUS B
TpYIIe B yCIOBUAX COBPEMEHHOTO OOIIECTBA U HEMPEPHIBHOTO 00pa30BaHMS;

— METOJbl CaMOOPraHu3allM¥ U Pa3BUTHUS JIMYHOCTH, BBICTPAUBAHMS M PEaIU3aLUU
TPAaEKTOPUU CAMOPa3BUTHSA, BBIPAOOTKM II€JIETIONAraHus M MOTHBALMOHHBIX YCTaHOBOK,
Pa3BUTHS KOMMYHHKATHBHBIX CIOCOOHOCTEW U TIOBECHUS B TPYIIIIE;

— OoOmIyl0 KOHIICTIIHUIO TEXHOJOTHHA OpraHW3allid BPEeMCHH H  IOBBIMICHUS
3¢ (HEKTHBHOCTH €T0 HCIIOIh30BAHUS;

—  METOJIMKH U3YYEHUS COLMAIbHO-TICUXOJIOTUUECKHUX SIBJICHUHN B chepe ynpaBieHus 1
CaMOYIIPABJICHUS JIMYHOCTHU, TPYIIIIbI, OpraHU3aI1H.
Ymems:

— IUIAaHUPOBATH W p€IIaTh 3aa4r JTUIHOCTHOTO U HpO(l)CCCI/IOHaIII)HOFO Pa3BUTHUA,

— AQHAJIM3UPOBATH CBOU BO3MOXHOCTH W OIpaHUYCHHA, HCIOJIb30BaTb MCTO/bI
CaMOIUAarHoCTUKM, CaMOIIO3HAHHA, CaMOPETYIIALIUHU U CAMOBOCIIUTAHU A,

—  yCTaHaABIMBAaTh C KOJUIETaMH (OJHOTPYIITHUKAMHU ) OTHOIIICHUS, XapaKTEPU3YIOLITHUECS
3¢ PEeKTUBHBIM YPOBHEM OOIICHUS;

—  TBOPYECKH MPUMEHATH B PEIICHUM MPAKTUICCKUX 33J1a4 WHCTPYMEHTBI TEXHOJIOTHUI
OpraHM3alliy BPEMEHH | MOBBIIICHHUS YPPEKTUBHOCTH €0 HCITOJIb30BaHUS.

Bnaoemy:

— COIMAIBHBIMU M TICHXOJIOTHYECKUMHU TEXHOJOTHSAMU CAaMOOPTaHW3AI[MH U Pa3BHTHS
JMYHOCTH, BRICTPAUBAHUS U PEaTN3aIliH TPACKTOPUN CAMOPA3BUTHS;

— MHCTPYMEHTaMH ONTHMH3AIIUU HCIOJIb30BAHUS BPEMCHH, HABBIKAMH ILIAHHUPOBAHUS
JIMYHOTO U y4eOHOI0 BPEMEHH, HaBbIKaMH CaMO00Opa30BaHUS;

— TEOPETUYECCKHMMH M TPAKTHUYECKUMH HaBBIKAMHU TPEAYNPEKICHUS W pa3pericHus
BHYTPHJIMYHOCTHBIX M TPYMTIOBBIX KOH(JINKTOB;

— CIoco0aMy MOTHBAIMW WICHOB KOJUICKTHBA K JIMYHOCTHOMY U MPO(ECcCHOHATEHOMY
Pa3BUTHIO;

— CHOCOOHOCTSIMH K KOHCTPYKTHBHOMY OOIICHHIO B KOMaHIE, PEQIIEKCHU CBOETO
MOBEICHHSI U JIMJICPCKUMU KaueCTBAMH,

3 Kparkoe coaepxxanue JUCUMIIIMHBI

Pa3znen 1. O0mecTBO: HOBbIE YCJOBHS M (PAKTOPHI PAa3BUTHS JUYHOCTH

1.3 CoBpemeHHOE OOIECTBO B YCJIOBHSX IJI00anu3anuu U HHGOPMaTH3AIUH.

1.4 CommanbHbIe MPOIIECCHI

1.5 VHCTUTYTHI CONMAIN3AIUH JTTYHOCTH

1.6 NuctutyT oOpa3oBaHus

1.7 ComumanpHasi 3HAYUUMOCTh TTPOQECCHH.

1.8 «Mos npodeccuss B COBpEMEHHOM POCCUHCKOM OOIIECTBEY

Pazgen 2. JluuyHoctb. CounuajbHble H  INCHUXOJOTHYECKHE  TEXHOJOTHH
CaMOOPraHU3aINH U CAMOPA3BHTHUS

2.7 Tlcuxonorus JMYHOCTU

2.8 Ctparteruu pa3BUTHS U CAMOPA3BUTHUS JTUUYHOCTU

2.9 CamoopraHuzaius U camopealn3anus JMYHOCTH

2.10JInyHOCTB B CHCTEME HEMPEPHIBHOTO 00pa30BaHMS

2.111lenenonaranie B JHUYHOCTHOM U TpodeCCHOHATBHOM pa3BUTHH. [IpakTukym
«[TocTpoenue kapbepbl».

Pazgen 3. I'pynna. CouuajbHble W NCHXOJ0THYECKHE TEXHOJOTHMH TPYyNIOBOIo
MOBeJIeHNs U JIN/IEPCTBA

3.6. Komnextu u ero popmupoBanue. [Ipaktukym «IIcuxomnorust oomieHus»

3.7. Ctunu pykoBoAacTBa u nuaepctpa. [Ipaktukym «KomannoobpazoBanue. JlugepctBo»

3.8. IIpaktukym «YmpaBieHue KOHOIUKTHBIMUA CUTYallUSIMH B KOJUIEKTHBE»

3.9. IIpakTukymM «MOTHBBI TUYHOCTHOTO POCTa»
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3.10. CoumanbHO-TICUXOJOTMYECKOE  OOecreueHre  yImpaBlICHHS  KOJUICKTHBOM.
[IpakTukym «/cKyccTBO yrpaBisiTh COOOM
4 O0bemM yueOHOM M CUMILINHBI

O0beM THCHUILINHBI
Bua yueOHoi#i paGoThl Axan. | Acip.
3E
4. 4.

O0mas Tpy10eMKOCTb JMCIHIIJIMHBI 2 72 o4
KonTakTHasi paboTa — ayANTOPHBIE 3aHITHSI: 0,88 32,0 24
Jlexkimn 0,44 16,0 12
[TpaxTnueckue 3anstus (113) 0,44 16,0 12
CamocrosiTesibHas padoTa 1,11 40 30
KoHTakTHas camocTosiTebHas paboTa 0,2 0,15

1,11
CamocTosiTeTbHOE H3YUeHHE Pa3ieioB TUCIUTUIAHBI 39,8 | 29,85
Bua konTpoJs: 3auer

AHHOTaNus padoyeil NPOrpaMmMbl AU CHHUIITHHBI
«O01mass M HeopraHuyeckasi XMMHsD)

1 Heap IMCOMIUVIMHBI — TPHOOpPETEHWE 3HAHUKW W KOMIETEHIWH, (opMHUpOBaHUE
COBPEMEHHBIX IPEICTABICHUN B 00JaCTH TEOPETUUECKUX OCHOB XMMHH U XUMHH JIEMEHTOB.

2 B pe3yabTaTe H3y4YeHUs] AUCUHMILIMHBI 00y4arOLIUICS JOJIKEH:

Obnadamye cleAyOIUMU KOMIIETEHIIMSAMU U UHIUKATOPAMU UX TOCTHXKEHUS:

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

3Hamy:

— DJIEKTPOHHOE CTPOCHUE aTOMOB M MOJIEKYT;

— OCHOBBI TEOPHH XUMHUYECKOH CBSI3M B COCAMHEHUAX Pa3HBIX TUIIOB, CTPOCHHE BEUIECTBA
B KOHJICHCUPOBAaHHOM COCTOSIHUH;

— OCHOBHBIEC 3aKOHOMEPHOCTH IPOTEKAaHUSI XUMHUYECKHX MPOLECCOB U XapaKTEPUCTUKU
PaBHOBECHOTO COCTOSIHUS;

— METO/bI ONIMCAHNS XMMHYECKUX PABHOBECUI B PaCTBOPAX JIEKTPOJIUTOB;

— CTPOEHME U CBOMCTBA KOOPIMHALMOHHBIX COCIUHCHMI;

— IOJIy4€HHUE, XMMUYECKHE CBOMCTBA IPOCTHIX U CIIOKHBIX HEOPraHUYECKUX BEILECTB.

Ymemu:

— BBINOJHATH OCHOBHBIE XUMHUYECKHE OIIEpalliy, OIPENENSTh TEPMOIMHAMHYECKHE
XapaKTEPUCTUKU XUMUYECKUX PEAKIMIl 1 PABHOBECHBIE KOHIICHTPALIMM BEILECTB;

— HCHOJIb30BaTh OCHOBHBIE XUMUYECKUE 3aKOHBI, TEPMOJMHAMMYECKHUE CIIPABOYHBIC
JaHHBIE JUIs PeLIeHUs TPo(eCcCUOHANBHBIX 33/1a4;

— MPOTrHO3UPOBATh BIMSHUE pA3IMYHbIX (DPAKTOPOB Ha paBHOBECHME B XHMMUYECKHX
peakuusx.

Braoemy:

— TEOPETUYECKUMU METOJAMHU OIIMCaHUs CTPOCHHUS U CBOWMCTB IIPOCTBIX M CIIOXHBIX
BEILIECTB Ha OCHOBE MIEKTPOHHOI'O CTPOEHUS UX ATOMOB U IIOJIOKEHUS B IEPUOJAUUECKON CUCTEME
XUMUYECKUX DJIEMEHTOB;

— OCHOBHBIMM HaBBbIKaMU pabOThl B XUMHUECKOM J1abopaTopuu;

— DJKCNEPUMEHTAJIbHBIMA METOJJAMU OIPEAEICHUsI HEKOTOPHIX (U3UKO-XUMHUUECKUX
CBOMCTB HEOPraHUYECKUX COCAUHEHUMN.

3 KpaTkoe coaep:kaHue AU CHUNIHHBI

Pazpnean 1. [lpuHumnnsl xuMun

1.1 Crpoenue atoma.

BonHOBBIE CBOMCTBa MaTepHalbHBIX 00BEKTOB. YpaBHeHHE Ae bpoins. CooTHolieHne
HeonpenenenHocteil ['elizenbepra. [lonsTie o kBaHTOBON MexaHuKe U ypaBHeHuu Lpenunrepa.
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1.2 Ileproanueckuii 3aKOH U MEPUOIUUECKASI CUCTEMA.

CoBpemennast GpopMyIHpOBKa MEPUOAMUYECKOTO 3aKoHa. [leproauueckas cuctema u ee
CBS3b CO CTPOCHHMEM aTOMOB. 3allOJHEHHE DJCKTPOHHBIX CJIO€B M O000JOYEK aTrOMOB B
nepuoandeckon cucreme anemenTos .M. Menneneesa.

1.3 OKuCIUTENIbHO-BOCCTAHOBUTEIBHBIE MTPOIIECCHI.

Crenenn oxkucieHus. BakHeiinme oKUCITUTEIN U BOCCTAHOBUTENN. BaxkHenme cxembl
MIpEBpAICHUs BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKITUIX.

1.4. XuMuueckas CBSA3b U CTPOCHUE MOJIEKYJI.

KoBaneHntHast CBSI3b, OCHOBHBIE IOJIOKEHUS METOJAa BAJICHTHBIX CBs3ell. PaccMoTpeHue
CXEM TEepPEKPBhIBAaHUS aTOMHBIX OpOUTasel npu 00pa3oBaHUM CBsI3eH B MoJieKyax. [ mbpunuzanus
BOJIHOBBIX (hyHKITMH. OCHOBHBIE TIOJIOKEHUSI METOJIa MOJIEKYIISIpHBIX opouTtaneit (MO JIKAO).
Meron T'wmnecnu. OOmme cBeAeHHST O KOMIUIEKCHBIX COCIUHEHHUSX, HX CTPOCHHUE.
MexMoeKkysipHas 1 BHYTPUMOJIEKYJISIpHAsE BOJOPO/IHAs CBs3b. MlOHHAs CBSI3b Kak MpeesbHBIN
CiIydail KOBaJICHTHOM CBsi3M. OOIIMe TMpPENCTaBIEHUS O MEXKMOJIEKYISIPHOM B3aMMOJICHCTBHH:
OPHUEHTAIIMOHHOE, MHAYKIIMOHHOE, TUCTIEPCUOHHOE B3aHMOICHCTBHS.

1.5. TloHsATHE O XUMHUUYECKOHN TEPMOIMHAMUKE.

TepmoauHamMuueckue  (YHKUMHM  COCTOSIHUSL  (XapaKTEpUCTUYECKHE  (PYHKIHH).
BryTpeHHss sHEpTHs ¥ SHTANBNNSA, UX PU3NUECKHA CMBICT. TepMOXUMUS U TEPMOXHUMHUICCKUE
ypaBHeHuUsd. 3akoH ['ecca u cienctBus u3 Hero. [lonstue 06 sHTponuu, aOCOMIOTHAS SHTPOIIHS U
CTpPOEHHE BellecTBa. MI3MeHeHne SHTPOIUH B PA3IMYHBIX MTPOIIECCaX.

1.6. IToHsiTHE O XUMUYECKON KHHETHUKE. XMMUYECKOE PAaBHOBECHE.

OnHOCTaIMITHBIE U CIIOKHBIE PEAKIUH. 3aKOH IeUCTBYIOMMUX Macc. KoHCcTaHTa CKOpOoCTH
peakuuu. MOJNEKYIIPHOCTh M TIOPSIOK PEAKIMH. 3aBUCUMOCTh CKOPOCTH PEaKIUH OT
TeMIIEpaTypbl; SHTAJIBIUS aKTUBAIIMU. [ OMOT€HHBIN ¥ T€TepOreHHBIN KaTalu3.

HctunHoe u kaxyieecs paBHoBecHsl. KoHCTaHTa XUMHYECKOTO paBHOBecHs. CMenieHne
XUMHUYECKOTO paBHOBecusi, mpuHiui Jle-Illatense — bpayna.

Oneprusi ['m60ca, ee CBA3b ¢ PHTponued W SHTAIbNHEH. DU3UIECKUN CMBICT SHEPTHHU
I'm60ca. DHTponuiHBIN W SHTAIBNHUIHBINA (pakTopsl mpomecca. CBs3b AG’; ¢ KOHCTaHTOM
paBHOBECHS.

1.7. PactBopsl. PaBHOBECHS B pacTBOpax.

[Ipouecchl, compoBoXkaalolMe 00pa3oBaHUE  KUAKUX  HCTHHHBIX  PacTBOPOB
HEIJIEKTPOJIUTOB U 3JEKTPOJIUTOB. ACCOIMUPOBAHHBIE U HEACCOLMHPOBAHHBIE SJIEKTPOIUTHI.
Crenenp auccoumanuu. Koncranta auccoumanuu. PaBHOBecue B cuUcCTEME, COCTOSILEH W3
HACBIIIEHHOTO0 pacTBOpa MaJIOPACTBOPUMOIO AJIEKTPOJUTAa M €ro KpucTauioB. PaBHOBecue B
pacTBOpax KOMIUJIEKCHBIX COEMHEHUI. PaBHOBECcHEe AuCCOLMAMU BObl, HOHHOE IPOU3BE/ICHUE
BOJIbI U €r0 3aBUCUMOCTH OT Temneparypsl. llkana pH. I'napomus conen.

Pasznen 2. Heoprannueckasi Xumusi

2.1. XuMus S-31eMeHTOB. 2.2. XuMHus P- JIEMEHTOB.

Bonopoa-nepBelil 371€MEHT MEPUOANYECKON CHUCTEMBI, €r0 JIBOMCTBEHHOE IOJIOKEHUE.
Onementbl 1-2 u 13-18 rpynn nepuoanuecKoil CHUCTEMbI. 3aKOHOMEPHOCTH B H3MEHEHUU
AIIEKTPOHHBIX KOHGUrypanuil, BEIHYMH PAJAUYCOB, SJIEKTPOOTPUIATENFHOCTY W SHEPTUU
MOHU3AIMU aTOMOB. THUIIMYHBIE CTENIEHN OKUCIIEHUS. XMUMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB.
3aKOHOMEPHOCTH B CTPOEHUU M CBOMCTBAX OCHOBHBIX THUIIOB COEIUHEHUM, UX MOJy4YEHUE.
[IpuponHble coeMHEHHUs], TOTYyYeHUE U IPUMEHEHHE.

2.3. Xumus d-anementos. 2.4. Xumus f- snemenTos.

OneMeHTbl 3—12 rpynm NepUOAUYECKOW CHUCTEMBl. 3aKOHOMEPHOCTH B HW3MEHEHHH
AIIEKTPOHHBIX KOH(PUTYpaIUil, BEIHUHUH PaINyCOB, SHEPTUH MOHU3AIINU, XapaKTEPHBIX CTENeHel
OKUCJIEHUs, KOOPAMHAIIMOHHBIX YHCell aroMoB. [lpupojHble CcOeIMHEHUs, NOJy4yeHUuEe U
COTMOCTaBJIeHUE (PU3MUECKUX U XUMUYECKHX CBOMCTB MPOCTHIX BemecTB. CTpoeHHE U CBOMCTBA
OCHOBHBIX THIOB coeanHeHui. OcooenHocTH f- 3eMeHToB.

4 O0bemM yueOHOM TMCUMIINHBI

| Bua yueoHo# padoThl | Bcero | Cemectp
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1 2

3E Akan.u. | 3E | Axan.u. | 3E | Axan. 4.
OO0mas TpyI0eMKOCTh JUCITUTIIAHBI 12 432 7 252 5 180
Konrakrnas — pabora - | g aq 192 [311] 112 | 222| &0
ay/INTOPHbIE 3aHATHS:
Jlexuuun 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausarus (113) 0,89 32 0,89 32 - -
JlabopaTtopubie padoTs (JIP) 2,66 26 1,33 48 1,33 48
CamocrosiTesibHasi padoTa 4,66 167,8 2,89 104 1,77 63,8
KoHTakTHas  caMoCTOsTENbHAA ) ) )
Iéigfgfmﬂenmoe U3yuEHHE 4,66 2,89 Lt
pas/eNioB TUCIUTUTNHEI 167,8 104 6338
Buabl kKoHTpOJIA:
IK3aMeH 2 72 1 36 1 36
KonTtakTHas pabora — 08 0.4 04
TTPOMEKYTOYHAS ATTECTAIINS 2 ’ 1 ’ 1 ’
[ToaroroBka K ’3K3aMeHy 71,2 35,6 35,6
Kypcosas paGoTa 0,01 0,2 - - 0,01 0,2
KonrakTHas pabora - 001 0.2 ) ) 001 0.2
MIPOMEXKYTOYHAS aTTECTAIUS ’ ’ ’ ’
Bua uroroBoro KOHTpoJIs: IK3aMeEH ’k3ameH, KP

CemecTtp
Buna yueoHo¥# padoThl Beero 1 2

3E AcTtp. u. 3E Actp.4. | 3E | Acrtp. u.
OOGimast Tpy10eMKOCTh JTUCIUTUIHHBI 12 324 7 189 5 135
Konraxruas padora- | g 33 144 3,11 84 |222| 60
AY/IMTOPHbIE 3AHATHSI: ’ ' ’
Jlekmuun 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ausarus (113) 0,89 24 0,89 24 - -
JlaGopaTtopubie paboTs (JIP) 2,66 96 1,33 36 1,33 36
CamocrosiTesbHas paboTa 4,66 125,85 | 2,89 78 1,77 | 47,85
KoHTakTHas  caMocCTosSTeIbHAas i i i
padora 4,66 2,89 1,77
CaMOCTOSATEIbHOE U3YUYCHHE 195 85 78 47 85
paszieaoB JUCIUILIMHBI ' '
Buabl koHTpOJIA:
IK3aMeH 2 54 1 27 1 27
KonTtakTHas pabota —
MIPOMEKYTOYHAsl aTTECTAIIUS 2 0.6 1 03 1 03
[ToaroroBka Kk sK3aMeHy 53,4 26,7 26,7
Kypcosas pabora 0,01 0,15 - - 0,01| 0,15
KonraktHas paborta ~| o001 0,15 i i 0,01 015
MIPOMEXKYTOYHAsl aTTeCTAlUs
Bux uTOroBoro KOHTpoJIf: IK3aAMEH ’k3ameH, KP
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AHHOTAIUs padoyeil MPorpaMMsbl AU CHHUILJIMHBI
«Oprannyeckasi XMuMHUSD)

1 easb TMCHMMJIMHBI — IPUOOPETCHUE CTYACHTAMU 3HAHUU O CTPOCHUU OPTaHUYECKUX
COCIMHEHU I, OCHOBHBIX XUMUYECKUX CBOMCTBAX PA3IMUHBIX KJIACCOB OPraHUYECKUX COCAMHEHUIN
Y METOJaX UX MOJIy4eHHUs, KaK MPOMBIIUICHHBIX, TaK U TJA0OPATOPHBIX.

2 B pe3yabTaTe M3y4YeHUs1 TUCHUILIMHBI 00yYaKOLIUIiCSl T0JI/KEH:

Obnadams ClenyONMMUA KOMIIETCHIIMSAMU U UHAUKATOPAMH UX JOCTHXKEHUS:

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

3namy:

— TEOPETHYECKUE OCHOBBI CTPOCHUS M CBOMCTB PAa3JIMYHBIX KIJIACCOB OPraHUYECKHUX
COETMHCHMIA,

— CIOCOOBI TIOJIy4eHHST W XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX
COETMHCHMIA;

— OCHOBHBIE MEXaHU3MBbI MPOTEKAHHSI OPraHUYECKUX PEaKITHIA;

Ymems:

— NPUMEHATh TEOPETUYECKHUE 3HAHUA U CMHTE3a OPraHWMYECKUX COEIWHEHUMN pPa3iIMYHBIX
KJIaCCOB;

— aHAIM3UPOBATH U TIPEICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHMUECKUX COEMHEHNI;

— COCTaBJISITh CXEMbI CHHTE3a OPraHUYECKUX COCTMHEHHI, 3aJJaHHOTO CTPOCHUS;

Braoems:

— OCHOBaMH HOMEHKJIATYPhI U KJIACCH(PUKAIINN OPTaHUIECKUX COCTMHECHUM;

— OCHOBHBIMHU T€OPETHUECKIUMH TIPEICTABICHUSIMHA B OPraHMYECKON XUMHUM;

— HaBbIKaMH 000CHOBaHHS PallMOHAIBHBIX CIIOCOOOB MOTyYEHUs] OPraHMYECKUX BEILIECTB.

3 Kparkoe coaepxxanue JUCHUIIITHHBI

Pa3znesn 1. Teopusi XuMH4eCKOro CTPOCHUA M HACBIIIIEHHBIE yIiaeBoaopoabl (YB).

1.1. TIIpupoma XUMHUYECKOU CBSI3H

[Ipupona xoBasieHTHOUW cBsizu.  Dopmynsl Jlbtouca. PopmanbHbelil 3apsan. Teopus
rudpunmzaruu AO. Teopus OTTaIKUBaHMS SJIEKTPOHHBIX Tap BajgeHTHOU o6osouku (ODIIBO) n
(dbopma Mosiekyin. ATOMHO-OpOUTaIbHBIE MOIeH. DPPeKThl B oprannueckoil xumuu. [lonstue o
MEXaHU3ME XMMHUYECKOW peakuuu. [IpomexyrodyHble COCAMHEHUS W YaCTHLbl OPraHUYECKUX
peaKui.

1.2 Ankansl

l'omonornueckuit  psg.  M3omepus.  Homenkmatrypa.  CrnocoObl  TOJIydEHHS.
[IpoctpaHcTBeHHOE U 3NIEKTPOHHOE cTpoeHue. Pusndeckue cBoiictBa. OO0IIas XapaKTepUCTHKA
peakimoHHo# cnocobnoctu. [loctynat XammoHna.

1.3 Crepeounszomepusi

Tunel cTepeon3oMepoB: KOHPOPMEPHI, T'EOMETPUUECKHE HU30MEPHI, SHAHTHOMEPHI.
OnTuueckas wuzoMmepusi. XUpadbHOCTh. OHaHTHOMEpHl. Parnemuyeckas cmech. CrocoObl
MIPOCTPAHCTBEHHOTO HM300pa)KEHUsI ONTHUYECKHX H3oMepoB. OTHOcUTeNbHas M aOCOOTHAs
koHurypauuu. I[Ipoexuun @Pumepa. D,L-Homenknarypa. R,S-Homenxnarypa. Ilonstue 06
ONTHYECKOI aKTUBHOCTU COEIMHEHMI C IByMSI aCHUMMETPUUYECKUMHU LICHTPAMH.

1.4 I{uknoaakaHbl

I'omonoruueckuit psa. Mzomepus. Homenknatypa. Crioco6st nonydenus. Kongopmarium.
Tunsl HanpspKkeHU B HUKIIax. PU3ndecKkue CBOMCTBA. Peakiiuu HUKII0aIKaHOB.

Pa3nen 2. HeHachblleHHbIE YIJIEBOAOPO/bI.

2.1. AnkeHbl

l'omonoruueckuit  psan.  Mzomepus.  Homenknatypa.  CrocoObl  HOJTydeHUS.
[IpocTtpancrBenHoe crpoeHue. dusnyeckre cBoiicTa. Peakium ajakeHoB.

2.2 AnkuHbI

l'omonoruueckuit  psan.  M3omepus.  Homenknmatypa.  CrocoObl  HOJTydeHUS.
[IpocTpancTBeHHOE U IEKTPOHHOE cTpoeHue. Pu3znueckne cBOCTBA. Peakiinu alikKMHOB.
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2.3. AnKagueHsl U MOJUEHBI

[lonsiTne O mNEPUIMKIMYECKUX peakuusx. ['omonormueckuii psg. Kmaccuduxanms.
Nzomepus. Homenkiatrypa. CrocoObl monmydenus. Peakuuu 1,3-ankaauenoB. [lonstHe o
NEPUIMKINYECKUX peakiusax. Luxnonpucoequnenune. Ocobennoctu peakuuit Junbca-Anpaepa.

Pasnen 3. ApomaTnyeckue coeUHEHMS.

3.1  Teopum apOMaTUIHOCTH.

CoBpeMeHHbIE IPEICTABICHUS O CTPOCHUH OeH30s1a. ApOMAaTUYECKUI XapakTep OeH3oa.
OHeprus conpsoxeHus. OO1e KpUTepUu apoOMaTUUIHOCTH.

3.2  CoenuHeHus OCH30JBHOTO psaa

Nzomepus. Homenknatypa. CriocoObl nmonydenus. [IpocTpaHCTBEHHOE M 3JIEKTPOHHOE
ctpoenne. duszndeckue cBoiicTBa. O0IIast XapaKTepUCTUKA PEAKIIMOHHOW CITOCOOHOCTH.

Paznea 4. I'asorenonpoussoanbie. CniupThbl, eHOIbI, MPOCTHIE 3P UPBHIL.

4.1 I'anoreHONpPOU3BOIHbIE

Knaccudukanus. Homenkmnarypa.

Anxwn- u  ammwiranoreHujsl.  M3omepus. Homenknarypa. CrocoObl  moJtydeHUs.
[IpocTpaHCcTBEHHOE U 3IEKTPOHHOE CTpoeHHE. PU3NUecKre CBOMCTBA.

Peakuun HykI€oQHUIBHOTO 3aMelIEHUS U OTLIEIUIEHUSA. BUMOJEKyIspHBI MEXaHHU3M
HYKJICO(PHIHLHOTO 3aMereHus (Sn2).

MoOHOMONEKYISIPHBIN MEXaHU3M HYKJICO(PUIBHOTO 3amMellleHus. Peakiuu oTtmenieHus. f3-
OnuvunanpoBanne. Mexanusmel E1 u E2. Apomarndeckue rajaoreHonpous3BOAHbIE. MexaHu3M
3aMeIICHUsI TaJOTeHa B aKTUBHPOBAaHHBIX TalioreHapeHax (Sn2 apom). HeaktuBupoBaHHBIC
raJIoreHONPOU3BOIHbIE APOMAaTHYECKUX YIJIEBOJOPOJOB; APUHOBBIM MEXaHH3M 3aMelleHUus
raJioreHa.

4.2 DneMEeHTOPraHn4YeCKUe COCTMHEHUS.

XapakTepucTUKa CBSA3EM YIJIEpOA-3JIEMEHT B 3aBUCHUMOCTH OT IOJIOXKEHHS JJIEMEHTa B
[Tepuonnueckoit cucrteme »3iIeMEHTOB. MeTajutopraHuyeckue coenuHeHuda. HomeHkmnaTypa.
CrocoObl TOJIy4eHUsI JUTUH- W MarHMMOPraHWYecKWX coenuHeHui. Peakmus ['punbspa,
Mexann3M. CTpoeHue peakTuBOB ['puHbspa. X peakuum ¢ COCIMHEHUSMH, COIEpKAIUMU
AKTUBHBIN aTOM BOJOPOJA: KUCIOTAMU, CIIUPTAMHU, AaMUHAMH.

4.3 CnupTsl.

Opnoatomueie crnupThl. Knaccudukamms u HoMmeHkiarypa. CrnocoObl IMOTydeHUSs.
[IpocTpaHCTBEHHOE U IIEKTPOHHOE CTPOEHUE. XUMHYECKHE CBOMUCTBA.

4.4 ®enonbl

Knaccudpukanuss m HoMenkiarypa. CrnocoObl mosydeHusi. DuU3NUYECKHUE CBOMCTBA.
[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOECHUE. XMMUYECKHE CBOMCTBA

4.5 TIpocTsie a¢dups

Knaccuduxanus u nHomenknatypa. CrocoObl monydeHus. dusuueckue CBOWCTBa.
[IpocTpaHCcTBEHHOE U 3IEKTPOHHOE CTPOCHHE. XUMHUECKHE CBOMCTBA.

4.6 DIOKCUCOETUHEHUS

W3omepus.  Homenknarypa. CnocoObl  nomydeHus.  Dusuueckue  CBOMCTBa.
[IpocTpaHCTBEHHOE W SJIEKTPOHHOE CTPOCHHE HSTHJICHOKCHJA. XHUMHUYECKHE CBOMCTBA.
MexaHu3Mbl peakuuil M HampaBlIEHUE PACKPBITUSA KoJbla. IIpuMeHeHne B NPOMBIIIIEHHOM
OpPraHUYECKOM CHHTE3E.

Pazgen 5. Anbaernabl, KetoHbl. Kap0OoHOBBIE KHCJIOTHI M HX IPOU3BOJHBIC.

5.1. Anpneruabl U KETOHBI

Knaccupukammst u  HomeHnknarypa. CrnocoObl monydeHusi. Du3MuUecKue CBOMCTBA.
IIpocTpaHCTBEHHOE U 2JIEKTPOHHOE CTPOECHNE. XUMHYECKHE CBOWCTBA.

5.2 OTHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI.

Knaccudukamuss u Homenkiatypa. CnocoObl modydeHus. [IpocTpaHcTBeHHOE U
3NEKTPOHHOE cTpoeHue. Duznueckrue cBOMCTBA. XUMUYECKUE CBOKCTBA.

5.3 @OyHKUMOHAIBHBIE MPOM3BOJHBIE KApOOHOBBIX KHCJIOT: TaJlOT€HAaHTUJPHU/IbI
(anmnTaIoreHu Ibl), aHTUAPHUIBI, CIO0KHBIE Y(PUPBI, AMHIbI, HUTPHUIIBL.
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CnocoObl monydyenusi. OCOOEHHOCTH TPOCTPAHCTBEHHOTO U AJIEKTPOHHOTO CTPOCHUSI.
Baxmueitmne coiictBa. Peakuuu N- u O-anmnupoBanusi. ux MexaHu3Mbl. KeTeHbl U TUKETEHBI.

5.4 MHOTOOCHOBHBIE KQpOOHOBBIE KUCIIOTBHI.

JlnkapOOHOBBIE KUCIIOTHI JKUPHOTO W apoMaTudeckoro psaa. Homenkmarypa. CrocoObl
noydeHus. Ou3nveckue U XuMuueckune cBoiictBa. ManoHoBbli 3¢up. [lonydenne. Ctpoenue,
CH-KucnotHocts. Peakuuy KOHJAEHCAlUM MAaJlOHOBOTO 3(pHUpa M MAJIOHOBOM KHCIOTHI C
albJIeTUIaMHU.

5.5 3amerieHHbIe KApOOHOBBIX KUCIOT.

lNanoreno3amerenssle kuciaotel. Kinaccuduxanus u Homenkinarypa. CrocoObl osryueHus
O0- ¥ [-TaJoreHo3aMeIleHHBIX KHCIOT. XWUMHUYECKHE CBOWCTBA. [ MIAPOKCUKUCIOTHI:
Kiaccudukanuss U HoMeHkIaTypa. CrocoOwr mosydeHusi. OcoOEHHOCTH CBOWCTB o-, [-, V-
TUAPOKCUKUCTOT. JlakToHbl. AMuHOKHUCTOTBHL. CrnocoOwl mosyuenus. Ctpoenue. Baxuelimme
¢buznyeckue 1 XuMHUYeCKHe CBONCTBA.

Pa3nes 6. A3oTcoaep:kaiiue H reTepoHK/JIANYECKHE COeJUHEHH.

6.1. Hutpocoenuuenus

Knaccupukanus u HomeHkiatypa. CnocoObl mnonydenus. IIpocTpaHcTBeHHOe H
AJIEKTPOHHOE CTpoeHHEe. XUMHUUECKHE CBoMcTBa. TayToMepusi MEPBUYHBIX M BTOPUYHBIX
anudaTuuecKuX HUTPOCOSAUHEHUH. Peakiun.

6.2. AMHUHBI

Knaccudukamms un HOMenkmarypa. CrnocoOwsl monydeHus. DuU3HMYECKHe CBOWCTBA.
XHUMHUYECKUE CBOMCTBA.

6.3 A3za- 1 qua3ocoeIMHEHNS

[lonyuenune paMa3o0COEAMHEHUN peakUell Ua30TUPOBAHUSA: YCIOBUS TPOBEJEHUS
peakuuM MW MEXaHu3M; pa3auyus B YCTOMYMBOCTM HACBINIEHHBIX W apOMAaTUYECKHUX
nra3ocoeuHeHnl. Pusndeckue CcBoMCTBA. [IpOCTpaHCTBEHHOE M DIIEKTPOHHOE CTPOCHHUE
apOMaTHYECKUX AMA30COCANHEHUIN B 3aBUCUMOCTH OT pH cpenpl, TayTOMEpHbIE NPEBPAICHHUS.
XuMu4eckre cBorcTBa. Azocoueranue. [lonydenne u npuMeHeHne azacoeuHeHnii. CuHTE3.

4 O0beM y4eOHOM TMCIUIIMHBI.

Cemectp
Bcero
Bijt yueGHoi paboTs! 2 ceMecTp 3 cemectp
3E Axan. 3E Axan 3E Axan.

q. .. q.
OO611ast TPYA0EMKOCTh IUCHUTUIHHBI 9 324 g 108 6 216
KonrakTHasi paboTa — ayIMTOpPHBIE 3,56 112 1,78 64 1,78 64
3aHATHA:
Jlexun 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausarus (113) 1,78 64 0,89 32 0,89 32
JlaGopaTopusie paboTs (JIP) - - - - - -
CamocTosiTesibHasi padoTa 4,44 176 1,22 44 3,22 116
KoHnTakTHas camocrosiTenbHas paboTa 0,4 0,4 -
CamocrosTenbHOE U3yUeHHE pa3/ieioB 4,44 159.6 1,22 436 3,22 116
JUACIUATUTHHBI
Buabl KOHTpOJIA:
3auer ¢ OEHKOM + + - -
9K3aMeH 1 36 - - 1 36
KoHnrtaktHas paboTa — HpoMeEXyTo4YHas

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

3auer ¢
Buja nToroBoro KOHTpoOJIsi: o 9K3aMeH
OLICHKOM
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Cemectp

Bcero
B yuc6HO# paGoTs! 2 cemecTp 3 cemecTtp
3E AcTp. 3E Actp. 3E Act
q, q, p. 4.
OO0mmast TpyI0eMKOCTh TUCIUTITHHBI 9 243 3 81 6 162
KonTakTHasi paboTa — ayAUTOPHBIE 3,56 96 178 48 178 48
3aHATHA:
Jlexmun 1,78 48 0,89 24 0,89 24
[MpakTaeckue 3anstus (113) 1,78 48 0,89 24 0,89 24
JlabopaTtopusie paboTsi (JIP) - - - - - -
CamocrosiTejibHas padoTa 4,44 132 1,22 33 3,22 87
KoHTakTHas camocTosiTeNbHas paboTa 0,3 0,3 -

CaMOCTOSATENBHOE N3YUEHHUE Pa3/IeIoB 4,44 1197 1,22 32,7 3,22 87
JMCLIUITMHBI
Buabl KOHTpOJIS:

3auer ¢ OLlEHKOM + + - -

JK3aMeH 1 27 - - 1 27

KoHTrakTHas paboTa — TpPOMEKYTOYHAsS 03 i 03

aTTecTalus 1 ' - 1 '

[ToaroroBka K ’K3aMeHy. 26,7 - 26,7
3auer ¢

Bua uToroBoro KOHTpoJIs: . JK3aMeH
OlIeHKOI

AHHOTanUs padoyeil MpPOrpaMMbl TUCUUIJIMHBI
«AHAIUTHYECKAs] XMMMSD)

1 eapr MMCOUMIVIMHBI — TPHOOpPETCHUE OOYYAIONIUMHUCS 3HAHWW M KOMIICTECHIIUH,
HEOOXOUMBIX JUIsI pelIeHUs KOHKPETHBIX 3a7a4 XMMUYECKOTO aHaIu3a.

2 B pe3yabTaTe U3y4YeHHs JUCHUILIHHBI 00y4YaIOMIUICS TOJIKEH:

Obnadams CIETYONUMA KOMIICTCHIIUAMHA U UHAMKATOPAMH MX JOCTHKCHHUS

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

3name:

- OCHOBHBIC TIOHSITUSI, TEPMHHBI, METOJbl M TPUEMbl KAuYE€CTBEHHOrO U
KOJIMYECTBEHHOI'0 XMMHYCSCKOI0 aHaJIN3a;

- TEOPETHUYECKUE OCHOBBI (DU3MKO-XUMHYECKHUX METOJIOB aHAJIU3a;

- OPUHIMIBL PaObOThl OCHOBHBIX MPUOOPOB, HCHOJB3YEMBIX [UIS MPOBEACHUS
Ka4yeCTBEHHOI'O M KOJIMYSCTBEHHOTO aHAJIM3a;

Ymemn:

- NPUMEHATh TMPUOOPETCHHBIC TMPAKTUYECKHE HABBIKM B MPOQECCHOHAIBHON
NESATENBHOCTH JIJIs1 PEIICHHS] KOHKPETHBIX aHATUTHYECKUX 3a/a4;

- IpOBOANTH OOOCHOBAHHBI BBIOOP MeETOJAa aHamu3a C Y4eToM Leled u
O0COOCHHOCTEH TaHHOM MPaKTUYECKOU 3aauu;

- MPOBOJIUTH PACUYEThl HA OCHOBE MPOBECHHBIX UCCIEA0BAHUM;

— MPOBOAUTH METPOJOTHYECKYIO OLIEHKY PE3yJIbTaTOB KOJWYECTBEHHOTO XWMHYECKOTO
aHaau3a

Braoemy:

- OCHOBAaMHU  METPOJIOTUYECKOW  OLEHKA  PE3YJIbTATOB  KOJMYECTBEHHOIO
XUMHYECKOI0 aHAIN3a;

- MpueMaMH MHTEPIPETALNUN Pe3yIbTaTOB aHAIN3a HAa OCHOBE KBATMMETPUUYECKUX
OLICHOK;
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- METOJIOJIOTHEH XUMHUYECKUX U (PU3UKO-XMMHUYECKHX METOJOB aHajIM3a, IIHUPOKO
HCIOJIb3YEMBIX B COBPEMEHHOM aHAJIUTUYECKON NPAKTUKE

3 KpaTkoe coep:kaHue JHCHUILIMHbI

Pazgen 1. UneHTH(UKAIMSA HOHOB 3JIEMEHTOB B PacTBOpPax

1.1 BeneHue B COBPEMEHHYIO aHATUTHUECKYIO XUMHUIO.

Ananutrnyeckas XuMuUsl Kak OCHOBAa METOJIOB M3YUEHHUS U KOHTPOJISI XUMUYECKOI'0 COCTaBa
BEILIECTB B MAaTE€pHaJIbHOM IPOU3BOJICTBE, HAYYHBIX MCCIEJIOBAHUAX, B KOHTPOJE OOBEKTOB
OKpyxarolei cpenbl. Buapl ananusza. DIeMEHTHBIM, MOJEKYISAPHBIM, (a3oBbli U HW30TOMHBII
aHayin3. KonnuecTBEeHHbIN U KaU€CTBEHHBIN aHAJIN3 OPraHUYECKUX U HEOPraHMUECKUX BEIIECTB.
XuMuyeckue, (QU3NKO-XUMUYECKUE METOJbl aHallh3a, HX B3aUMOCBS3b, COOTHOLIEHHE U
NpUMEHEHHe. AHAJIUTUYECKUH CHTHAI KaK HOCUTENb KAadyeCTBEHHOH M KOJIWYECTBEHHOMN
nHopmaiuu 06 oObekTe aHau3a. [locTaHoOBKa aHATUTHYECKOH 3a/1auil. AITOPUTM MPOBEICHUS
aHaJin3a: 0TOOp cpenHed IpoObl, MOATOTOBKA MPOOBI K aHANIM3y, U3MEPEHHE AaHAIUTUYECKOTO
CUTHaJla U €ro MEeTPOJIOrHMyYecKas OILlIeHKa, PacyeT pe3yiabTaTOB aHalIM3a U MX MHTEpHpeTaius.
[Ipumeps! pemieHus 3aja4 aHATUTHYECKOTO KOHTPOJISI B XMMHUYECKOM TEXHOJIOTUH, B aHAJIU3€
00BEKTOB OKpYXarolen cpeabl U fp. IIoHATHS 0 COBpEMEHHBIX METOAaX AJIEMEHTHOTO aHAJIN3A:
aTOMHO-3MMCCHOHHBIN aHallu3, aTOMHO-aOCOPOIMOHHBIN aHaIu3, PEHTIeHO(IYOpPECUEHTHBIN
aHau3.

1.2 Cnennduka 3a1a9 aHATUTHYECKON XUMUH.

OcHoOBHBIE TEepMUHBI aHaMHTHYEeCKOoW xumuu. OOHapyxkenume. OmpeneneHue. AHaIW3.
AHanuTHYeCKHE XMMHUYECKHE PEaKIMM KaK OCHOBA XMMMYECKOTOo aHanu3a. KadecTBeHHbIE U
KOJIMYECTBEHHBIC aHATMTHUECKUE XUMHUYECKHE peakuuu. TpeOoBaHWUs, MPEIbsIBIIEMbIe K HIM.
Crenn¢urka aHaJIUTHUYECKUX PpEaKlMi, MCHOJb3YEMBIX B aHalu3e. AHanuthyeckas ¢opma u
aHAJMTUYECKHE MpU3HAKK. AHAIUTHYECKHE pEeakIMM U aHAIUTUYECKHE  I(PQEKTHI.
XapakTepUCTUKN  AHAIUTHYECKUX  PEAKIMM: YyBCTBUTEIBHOCTb,  HM30UPATENBHOCTD
(cenexTuBHOCTH). ['pynmoBele, 001IMe, YaCTHBIE, XapaKTepHbIE U crieninduaeckue peakuun. [1ytu
MOBBIIIEHUS U30UPATENBHOCTH U UyBCTBUTEIILHOCTH AHATUTUYECKUX PEAKIIUHI.

1.3 Xumnueckre paBHOBECHsI B TOMOI'€HHBIX M T€TEPOr€HHBIX CUCTEMAX, IPUMEHIEMbIX B
AHAJINTUYECKOU XUMHUH.

OCHOBHBIE THUIIBI PEAKUUH, NPUMEHSIEMBIX B AHAIUTHYECKOM XUMHUHU (OCaKICHMS,
KHCJIOTHO-OCHOBHBIE, KOMIUIEKCOOOPa30BaHUsl, OKUCICHHUsI-BOCCTaHOBIEHUs ). COCTOSIHUE HOHOB
3JIEMEHTOB B pacTBopax.  KOHCTaHTBI ~ paBHOBECHs ~ AQHAJIMTUYECKUX  peaKUuil:
TEPMOJAMHAMHYECKUE, KOHLEHTPAL[MOHHbIE, YCIOBHbIE. DaKTOPbI, BIMAIOLIME HA XUMHUYECKOE
paBHOBecue (KOMILIeKcooOpa3oBaHue, 00pa30BaHKUE MaIOPACTBOPUMBIX COEANHEHHN, U3MEHEHHE
CTENIEHU OKHCICHHS ONPENENsIeMOro HMOHA, BIUSHHUE NPHUPOJbI PACTBOPUTEIIS, NOHHOM CHIIBI,
TeMIepaTypbl, COCTaBa PacTBOPA).

PaBHOBecHs B aHANUTUYECKM BaXHBIX HPOTOJIUTHUYECKUX cHcTeMaX. KoOHCTaHTHI
KHUCJIIOTHOCTH U OCHOBHOCTHU. YpaBHEHUS MaTepuaibHOro 6anaHnca. Beruncienune pH pactBopos
KHUCJIOT M OCHOBAaHUM pa3aMyHON CHWIIBI, cMecell KUCIOT U OCHOBaHMH. bydepHbie pacTBOpHI,
UCIOJb3yeMble B XMMHMUYECKOM aHaJM3e: UX COCTaB, cBoiicTBa (OydepHas eMKOCTh, 001acTh
OydepupoBanus), pacuer pH, npuMeHeHue B aHATUTUYECKONH XUMUH.

AHanmuTHUYeCKMEe ~ PEaKUUH  KOMIUIEKCOOOpa3oBaHMS,  OCAXKICHUS,  OKHCICHMS-
BoccTaHoBNeHHs. OOImue, CTyneH4YaTble U yCIOBHbIE KOHCTaHThl YCTOWYMBOCTH KOMITJIEKCHBIX
coequHeHuil. lcnonp3oBaHMe peakUui KOMIJIEKCOOOPa30BaHUS B aAHAJIUTHUECKOM XUMHHU
(oOHapy)XeHHe M KOJMYECTBEHHOE OIlpe/iesieHue, MackupoBaHue). Mcmosib3oBaHue peakuuit
OCaX/IEHUS B aHAINTUYECKUX essiX. KoHCTaHTa paBHOBECHs peakifii 0cax/1eHUs -PaCTBOPEHHUS;
(baxTOphl, BIUAIONIME HA PACTBOPUMOCTh 0Ca/IKOB. Pacder ycrnoBuil ocak[eHus U pacTBOPEHUS
ocankoB. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE paBHOBecus. CTaHIapTHBIE W peabHbIN
OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE MTOTEHIIUAIIBI.

Xummnueckue u pu3nko-xummuueckue crnocoOsl onpeaenenus pH pactBopos. PaBHoBecus
AHAJTMTUYECKUX PEaKIUHA KOMILJIEKCOOOpa3oBaHUs U ynpasieHre UMH. DaKkTophl, BIUIIONIUE Ha

53



HaIIpPaBJIEHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. KoHcTaHTa paBHOBecuss U €€
XMMUKO-aHAJUTHYeCcKoe 3HaueHune. Pacuer ko3 UIMeHTOB MOOOYHBIX PEaKIIH.

1.4. KauecTBeHHBIE M KOJIMYECTBEHHbBIE AHAJUTHUECKUE DPEAKLIMH C OPraHU4YECKUMHU
AHAJIMTUYECKUMH pPEareHTaMy B aHAJIN3€ HEOPraHUUYECKUX BEILIECTB.

Oprannueckue ananuruyeckue peareHTsl (OP). Knaccudukanus OP mo tuny peakiuii ¢
Heoprannueckumu uoHamu. KowmrmekcooOpasyromue OP u  cTpoeHHME UX  MOJIGKYI:
(GyHKIMOHATBHO-aHATTUTUYECKAasE W AHAIMTHKO-akTUBHas  rpynmnbl.  OcoOeHHOCTH U
npeumyiecTBa ucnonb3zoBanus OP, obnactu npumeneHus. JJONMOJHATETBHO: TEOpUs ACUCTBUS
koMImiekcooOpasyronmx OP, yder monHoro cocrossaus OP u mertaimna. ['mmoTe3a aHanoruii u
IIpaKTU4ecKue BbIBOABI U3 Hee. Ilpupona xumumueckoi cBsi3u B kommuiekcax OP ¢ nonamu
METaJJIOB U €€ IMpOsIBJIEHWE B IBETHOCTU KoMmiuiekcoB. Peakuuu OP c xpomodopHbIMU
3lieMEeHTaMU. VIHTEHCUBHOCTh OKPAcKH aHAaJIUTHUECKUX (POPM M MHTEHCHBHOCTH MOIJIOIIEHUS.
Hcnonb3oBanne peakiuii OpraHn4ecKuX peareHToB B (POTOMETPHUYECKOM aHAJIN3E.

Paznen 2. KoqmyecTBeHHBIH XUMHYECKUI aHAIU3

2.1. [TpuHIUTIBI ¥ 331291 KOJIMYECTBEHHOTO aHAJIH3A.

Knaccugukanuss MeTo10B KOJMYECTBEHHOrO aHainu3a. TpeOoBaHMs, NPEabsIBIsEMbIE K
XMUMHUYECKUM PEaKIUsAM B KOJMUYECTBEHHOM aHaiu3e. DTalbl KOJIWYECTBEHHOIO OINpEAeTICHUs.
XapakTepucTUKa pe3ylbTaTOB KOJMYECTBEHHOTO XUMHUYEecKoro aHanuza. OmpeneneHue
COJIep’KaHus BEIIECTBA B pacTBOpE, pacueTHble GopMysbl. CriocoObl MpeAcTaBIeHUs pe3yabTaTOB
aHanm3a. TecTbl Ha BBIABIEHHE CHUCTEMAaTHMUECKUX MOTPEIIHOCTE B  pe3ylbTaTax
KOJIMYECTBEHHOTO XUMHUYECKOTO aHanmn3a. [Ipo6ooTdop u mpobomoAroToBKa.

2.2. TutpuMmerpuyeckwii aHamu3. THUNBI pEAKIHi, WCIOJB3YeMbIX B THTPUMETPHUHU.
TpeGoBanusi, MpeabsABISIEMbIE K HUM.

[Tpunnun Tutpumerpun. TuTpoBanue u ero sramsbl. [ padudeckoe nzodpaxeHue mporecca
TUTPOBAaHUS — KpUBBIE THUTPOBaHUA, HMX BHUAbl. CKAa4YOK Ha KpPHUBOW THUTPOBAHHUS, TOYKA
skBuBajeHTHOCTH (T.3.) m koHeunas touka tutpoBanus (K.T.T.). I[lepBuunbiec U BTOpUYHBIC
cTaHaapthl. [IpuemMbl TATPUMETPUYECKOTO aHAM3a: IPSIMOe U 00paTHOE TUTPOBAHKE, KOCBEHHBIE
MeToabl. THIBI peakuuil, HCMIONb3yeMBIX B TUTPUMETPUYECKOM aHaiu3e, TpeOOBaHUS,
MPEABSBISAEMBIE K HUM.

JIONIOJIHUTENBHO: UHCTPYMEHTAJIbHBIE MeTOAbl MHAMKauuu T3. IloTeHnmomerpuueckoe
tutpoBanue. Merox ['pana. J[pyrue cnocoObl ycTaHOBIEHUS! KOHEUHOM TOUYKH TUTPOBAHUS.

2.3. Peakium HeWTpaln3aluy B KOJIMYECTBEHHOM XUMHUYECKOM aHaJn3e.

Metoapl KHCIOTHO-OCHOBHOIO TUTpOBaHUA. CyIIHOCTh METOJa KHUCIOTHO-OCHOBHOTO
TUTpOoBaHus. KprBble KHCIIOTHO-OCHOBHOTO TUTPOBaHUs. PacueTr u MocTpoeHHEe TEOPETUUECKUX
KPUBBIX TUTPOBAHUS CUJIBHBIX U CIAOBIX OJTHOOCHOBHBIX MPOTOJUTOB. DaKTOPHI, BIUSIONINE HA
BEIMYMHY CKayKa Ha KpPUBBIX KHCIOTHO-OCHOBHOrO THUTpoBaHUs. CHocoObl YCTaHOBIIEHUS
KOHEYHOM TOYKHU TUTpOBaHUs. KHCIOTHO-OCHOBHBIE MHIMKATOPBI, MHTEPBAJ MEPEX0/1a OKPACKU
WHANKaTOpa, noka3atenb TutpoBaHus (pT). IlpaBuno BeiOOpa MHAMKATOpa UIE KOHKPETHOTO
ciydas  tutpoBaHus.  [IpakThueckoe  NPUMEHEHHE  peakUUid  KHCIOTHO-OCHOBHOI'O
B3auMoJeiicTBuA. [loTeHImoMeTpruuecKkoe TUTPOBAaHUE HA OCHOBE PEAKLUN KHUCIIOTHO -OCHOBHOTO
B3auMoJeiicTBUs. IHIMKAaTOpHBIE MOTPEIIHOCTH U UX OLICHKA.

2.4. AHanuTHYecKue peakiMi KOMITJIEKCOOOpa30BaHUs U OCAXKACHUS B KOJUUYECTBEHHOM
XUMHUYECKOM aHaJIN3e.

Vcnonbs3oBaHne KOMIUIEKCOOOpa30BaHMsS B XMMHUYECKOM aHaiusze. Heopranuueckue u
OopraHuueckue JMranapl. KOMIUIEKCOHBI U MX CBOWCTBA. YCIOBHBIE KOHCTAHTBHI YCTONYHMBOCTH
KOMIUIEKCOHATOB M UX NpaKTU4ecKoe Hcroib3oBaHue. OO0OCHOBaHME BBIOOpA ONTHMAbHBIX
YCIOBUM  KOMIUIEKCOHOMETPUYECKOTO TUTpPOBaHUA. KpuBblE KOMIUIEKCOHOMETPUUYECKOTO
TUTpoBaHUsA. DakTOpPbI, BIUSIONIME HA BEIWYMHY CKauyka Ha KPUBBIX TUTpoBaHuUsi. CrocoObl
ycranoBnenust T.9. u K.T.T. MerannoxpoMHble MHIMKATOPHI, MPUHLIUI UX AEHCTBHUs. BriOop
MHJMKATOpa JJIs1 KOHKPETHOTO ciydas TUTPOBaHUA. AHaJIUTHUECKHE BO3MOKHOCTH METOJa
KOMIIJIEKCOHOMETPUYECKOTO TUTpOBaHUsl. [IpuMeHeHe KOMITJIEKCOHOB B aHAJIMTUYECKON XUMUU
B KQUeCTBE MAaCKUPYIOLIIUX areHToB. [IpuMeHeHne XUMHUYECKIX peakifii KOMIIEKCO0Opa30BaHus
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B (OTOMETPUYECKOM aHalIHM3e, B METOJIE KOHAYKTOMETPUYECKOTO TUTpOBaHMs. Peakuun
OCAKIEHUSI B  KOJIMYECTBEHHOM XUMHUYECKOM aHanu3e. ['paBUMeTpUuUECKHUI  aHaIM3.
Teopernueckoe 000CHOBaHUE BHIOOpPA ONTHMAJIBHBIX YCIOBUN OCAXICHUS KPUCTAIMYECKUX U
amMoppHBIX  ocankoB. IlpuMeHeHHWE XMMHYECKHMX  pEeakIWid OCAKICHHS B  METOJE
MOTEHIIIOMETPUYECKOTO THUTPOBaHUS, B Merojae TypOuaumerpun. OcoOEHHOCTH peakuuit
KOMIUIeKcooOpa3oBanus (xemarooOpazoBanusi) noHOB MetamioB ¢ JJITA. OcaagurenbHoe
TUTPOBAHHE.

2.5. AHanmuTHYeCKHME pPEAaKUUU OKHCICHHSI-BOCCTAHOBICHHS B  KOJIWYECTBEHHOM
XUMHUYECKOM aHAJIN3E.

OKHCANTENbHO-BOCCTAHOBUTENbHAS pEaKUusi U  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIN
noteHuuan. KoOHCTaHTbI paBHOBECUS OKUCIMTEIbHO-BOCCTAHOBHUTENBHBIX peakiuil. BpiOop
TUTPAHTA W ONTUMAIBHBIX YCIOBHIA THUTPOBaHUS. KpHBBIE OKHUCIHTEIHHO-BOCCTAHOBUTEIHLHOTO
tuTpoBaHus. DaKTOPHI, BIUSAIONINE HA BEIMYMHY CKadKa Ha KPUBOW TUTpoBaHUs. VHIUKaIUs
KOHEYHOM TOYKM THUTPOBAHUS XHUMHUYSCKUMH ¥  (U3HKO-XHMHYCCKHUMH  METOIAMH.
[TepmanranaromeTpusi. XapakTepucTuKa METOJA. Ycnoust MPOBEICHUS
IepMaHraHaTOMETPUUECKUX OTIpEICIICHUH. Bemrecrna, ompeneseMble
NepMaHraHaTOMETpHUEeCKUM MeTosioM. JlocTomHcTBa M HemocTaTku Meroaa. Homomerpusi.
XapakTepucTUKa METOJla, YCJIOBHUSl NPOBEACHUS HOJOMETPHUYECKOrO OINpeAeNiCHUs BEIIECTB.
JlocromHCcTBa M HEAOCTaTKU MeroAa. [IpuMeHeHue peakiuil OKHCIEHHSI-BOCCTAHOBJICHUS B
METO/1€ MOTEHLIHOMETPUUECKOTO TUTPOBAHUSI.

2.6. NonooOMeHHast xpomaTorpadusi B KOJTHYECTBEHHOM XUMUYECKOM aHAJIH3e.

TpeGoBanusi, mpeabsABIsSEMbIE K PEaKIUsIM HOHHOTO 0OMeHa. M30TepMa HOHHOTO 0OMeEHa.
Beibop ontuManbHBIX  YCIOBUH HMOHOOOMEHHOTO pasneneHust BemlecTB. I[Ipumenenue
MOHOOOMEHHOH XpomaTorpaduy B aHAJIMTUYECKON XMMHHM OPraHUYECKUX M HEOPraHHMYECKUX
COEIMHEHUI: pa3/ielieHne, OUUCTKA, KOHIICHTPUPOBAHHUE U T.1.

Pa3znen 3. BBenenue B pu3uKo-XxuMHYeCKHe (MHCTPYMEHTAJIbHbIE) METO/IbI AHAJINU3A

3.1. ®DXMA — cocTaBHas 4acTh COBPEMEHHON aHATUTHYECKOW XUMUHU.

Knaccudukanus (HuU3MKo-XMMUYECKUX METOJOB aHaMHM3a. AHAIMTHYECKUA CUTHAJI Kak
uHpopmaTtuBHas (PyHKIMS cocTaBa BelllecTBa M ero KoyuyectBa. [Ipumepbl aHaIUTHUYECKHX
CUTHAJIOB U UX u3MepeHuii B ODXMA.

3.2. MeTpooruiueckre OCHOBbI aHATUTHYECKUX METOJIOB.

OcCHOBHBIE AHATUTHUKO-METPOJIOTHYECKHE XapaKTEPUCTUKH METOJI0OB U PEe3yJIbTaTOB
aHaJln3a, CoCcoObI UX OLEHKU: Mpees 0OHapyKeHus, K0O3()PUIIMEHT UyBCTBUTEIbHOCTH, HIKHSS
Y BEpXHsisA FPaHUIIA JHAa30Ha OMPEeNIIeMbIX COIepPKaHNM, CEIEKTUBHOCTD, MPELIU3UOHHOCTh B
YCIOBUSAX CXOAUMOCTH (ITOBTOPSIEMOCTH) U BOCIIPOU3BOAUMOCTH, PABUILHOCTD, SKCIIPECCHOCTb.
O606mennbie ceeaenus o 'OCT P MCO 5725 (2002).

3.3. OO0miast xapakTepuCcTKa CIIEKTPAIbHBIX, JIEKTPOXUMUUYECKUX U XPOMATOTpadhuIeCcKIX
MeTo10B aHanu3a. [Ipencrasienue o GOTOMETpUUECKUX, MOTEIUOMETPUIECKIX METOJAaX aHAIHN3a
1 HIOHHOOOMEHHOH XpomaTtorpaduu.

4 O0beM y4yeOHOM IMCUMILINHBI

O0beM IMCHHUIIMHBI
Bua yuyeOHo# padoThI Axan. | Acip.
3E
4. 4.

O0mas TpyA0eMKOCTb 1M CHUIIJIMHbI 4 144 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,79 64 48
Jlexun 0,45 16 12
JlaGopatopusie pabotsl (JIP) 1,34 48 36
CamocrosiTesibHas padoTa 2,21 80 60
KoHnrakTHas camocrositenbHas paboTa 2,21 0,4 0,3
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CamocTosTebHOE U3YUEHHE Pa3/IeI0B JUCIUILINHBI | 796 | 597
Buj HTOroBOro KOHTPO.I: 3ader ¢ oneHKoOM

AHHOTAIUs padoyeil MPOrpaMMbl AU CHUIIHHbI
«Duznyeckas XuMHus»

1. leab AMCUMMJMHBI — PACKPBITh CMBICT OCHOBHBIX 3aKOHOB, YIPABISIONIUX XOIOM
XHUMHYECKOTO IPOoIlecca, MoKa3aTh OOJACTH MPUWIOKEHHUS ITHX 3aKOHOB M HAYYUThH CTYICHTA
IPaMOTHO TPHMCHSTh WX MPHU PENICHHH KOHKPETHBIX TEOPETUYCCKUX W TMPAKTHUSCKUX 3aj1ad,
MOHATh OCHOBHBIC KHHETUYCCKHE 3aKOHOMEPHOCTH IMPOTEKAHMS XUMHUYECKUX TPOIECCOB U POIIH
KaTajau3a JJisg XUMHYECKOH TEXHOJIOTHH.

2. B pe3yabTare n3yueHus AMCHUINIHHBI 00yYAIOMMIACS I0JIKEH:

Obnadams CleyONUMA KOMIIETCHIIMSMU U UHIANKATOPAMH UX JOCTHKEHUS:

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

Suame:

- OCHOBHBIE 3aKOHBI (PU3NYCCKOW XUMHUH, B3aNMOCBSI3bh (DU3HMUECKUX U XHMHUECKUAX
XapaKTEePUCTHK MPOIIECCca;

- MyTH OTpEACTCHUS BAXKHEHIINX XapaKTEPUCTUK XUMHUYCCKOTO PABHOBECHS
(KOHCTAaHTBI PaBHOBECHSI, PABHOBECHOTO BBIXOJA IMPOJYKTA, CTCTICHH NPEBPAIICHUS HMCXOTHBIX
BEIIECTB) U BIUSHUS PA3IMIHBIX (PAKTOPOB HA CMEIICHHE XHMHYECKOTO PABHOBECHS,

- TEPMOIUHAMHYECKOE ONMCAHUE CBOWCTB WJICATHHBIX U HEHJICATBHBIX PAaCTBOPOB,
MTOIXOJTIbI K HAXOXKJICHHUIO TapIUATBHBIX MOJISIPHBIX BEJIMIMH KOMITOHEHTOB PacTBOpa.

- TEOPHIO TATbBAHUYECKUX SBICHUI;

- TEOPUH KHUHETHUKH, IYTH TEOPETUUYECKOTO pacueTra CKOPOCTEH XUMHUUYECKHX
peaKIuii ¥ OrPaHUYCHHS B TIPUMEHHUMOCTH PACYETHBIX METO/IOB;

- OCHOBHBIC YEPTHl TOMOTEHHOTO U T€TEPOTCHHOTO KaTalln3a, MPUYHUHBI YCKOPCHUS
XUMHUYECKOTO TPOIIecca B MPUCYTCTBUU KaTaJIn3aTopa.

Ymemn:

- MPUMEHATH TEOPETHYECKHUE 3HAHUS U IKCIIEPUMEHTAIBHBIC METO bl UCCIICAOBAHUS
(hU3UYECKON XUMHH MPU PEIICHUH MPOGeCcCHOHATBHBIX 33]1a4;

- MpeACKa3biBaTh U HAXOAWTh ONTHUMAJbHBIC YCIOBUS IPOBEICHUS XUMHYECKOTO
rporiecca ¢ eJIbI0 MOJy4eHUs MAaKCUMaJIbHO BO3MOYKHOTO BBIX0/1a MHHTEPECYIOIIETO MPOIYKTA;

- MPUMEHATH TEOPETHUECKHUE 3HAHUS U DKCIIEPUMEHTAIBHBIC METO bl UCCIICAOBAHUS
(U3UYECKON XMMHHU Ui PEUICHUS BOMPOCOB, BO3HHMKAIOIIUX IPH HM3YUYCHHH KHHETHKHU
XUMHUYECKUX PEAKIU;

- IPOBOAMUTH aHAIIM3 M KPUTHUECKU OLIEHWBATH MOJYYECHHBIE HKCIEPUMEHTAJIbHbIC
JTaHHBIE, 000011aTh U AeIaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3€ MPOBEICHHBIX OIBITOB.

Braoems:

- KOMILUIEKCOM COBPEMEHHBIX TEOPETHUYECKHX METOJOB (DU3MUECKOW XUMHUH IS
pelieHus KOHKPETHBIX MCCIICIOBATEIBCKUX 3a/1a4;

- HaBbIKAMHU OMpEAENeHUS COCTOSHHUS pPaBHOBECHS U CaMOIPOU3BOJIHHOTO
HaIpaBJICHUs XUMHYECKOTO MpoIiecca;

- 3HAHMSIMH OCHOBHBIX 3aKOHOB (DM3MUECKOW XUMHUU Ui COJAEp:KaTelbHOU
WHTEPIpETAINN TEPMOTUHAMHYECKUX PACUETOB;

- METOJIaMU  OTpENENCHUs TOpSAAKAa U CKOPOCTH PEAKIMH, YCTaHOBICHUS
JTUMUTHPYIOIIEH CTAAUU U MEXaHU3Ma U3y4aeMON XUMUYECKOH peakinu;

- HaBBIKAMU COCTaBIIEHUS TallbBAHWYECKUX JIIEMEHTOB ISl IeJel OompeeNeHus
TEPMOTUHAMHYECKUX XapaKTEPUCTUK U KOHCTAHT PAaBHOBECUS UCCIEAYEMOU peaKiny;

- 3HAHUSIMH OCHOBHBIX 3aKOHOB XHMHYECKONW KUHETHUKH, BIUSHHUS Pa3IHYHBIX
(akTopoB (TEeMmepaTypbl, JaBIEHUs, KaTaTH3aTopa) Ha CKOPOCTh XUMUYECKON PEAKITHH.

3. KpaTkoe coaepxxaHue JMCUMILIAHbBI
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Paznes 1. XumMnueckasi TepMOIMHAMMKA

1.1.  IlepBslii 3aKOH TEPMOJUHAMUKHI

TepMoanHaMHUUYeCKUE CUCTEMbI U TEPMOAMHAMMYECKUE IapaMeTpbl. DKCTEHCUBHBIE U
WHTEHCUBHBIE CBOWMCTBA CUCTEeMBL. TepmoauHamuueckuid mpouecc. DyHKUMU COCTOSHUS U
¢byHkuuu npouecca. BHyTpeHHSs 3HEprusi W SHTAIbIM, UX cBoiicTBa. Temora u pabora Kak
dbopMbl Tiepenaun dHepruu. PaboTta pacmmpeHus rasa W mosie3Has pabora. DopMyITHpPOBKH
MEPBOTO Hayalla TePMOJMHAMUKUA. B3anMOCBS3b TEIUIOTHI, pabOThl M M3MEHEHHs] BHYTpPEHHEH
SHEPruu B U30XOPHOM, M300apHOM U HM30TEPMUUYECKOM Ipolieccax. TernioeMKOCTh BellecTBa —
M30XO0pHAas UM n300apHasi, MOJIsipHasl, yaelbHas. TermnoeMKoCcTh uaeaabHbIX ra30B, B3aUMOCBSI3b
MosisipHbIX Temoemkocted Cp u Cv uaeanbHOro rasa. TemioeMKOCTb TBEPABIX BELIECTB U
KUAKOCTEH. 3aBUCHMOCTb MOJIAPHOM H300apHOM TEIIOEMKOCTH BEILIECTBA OT TEMIIEpaTyphl,
SMIUPUYECKUE YpaBHEHUS (CTEIIEHHBIE PAbl), UX IPUMEHUMOCTb. 3aKOH KyOoB /lebas, mpaBuio
Hiononra u Iltu. Cpeassisi n3o0apHasi TEMJOEMKOCTh BEIECTBA B HHTEpPBaje TeMIEpaTyp.
TemmnepaTypHasi 3aBUCUMOCTh NpupaiieHus sutanbnuu BemectBa (Hr — Ho) nmpu nmocrossHHOM
JABJICHUHU € y4eTOM (pa3oBbIX nepexoaoB. TermnoBoil ap ekt xumuyeckoro npouecca. OCHOBHOE
cTaHzapTHoe cocTtossHue. CraHAapTHBIE OSHTAJIbIIMM OOpa30BaHMUS M CrOPaHUS BELECTB.
[Ipumenenne 3akoHa ['ecca s BbIYMCICHUS TEIJIOBBIX 3()()EKTOB XUMHUYECKMX U (PU3HKO-
XMUMHUYECKUX TpoleccoB. CBsA3b TEMIOBBIX 3()(EKTOB MpH MOCTOSHHOM OO0BbEME H MpH
MIOCTOSIHHOM JIaBJI€HHMU. 3aBUCUMOCTh TEIUIOBOTO 3¢ (deKTa peakuuu oT TeMiieparypbl. BeiBog u
aHanu3 ypaBHeHus Kupxroda B muddepenunansuoit ¢opme. MHTerpupoBanue ypaBHEHUS
Kupxroda.

1.2. BTopoii 3aKOH TEPMOANHAMHKH.

CaMonpoun3BOJIbHBIE U HECAMOIIPOU3BOJIbHBIE, 00OpaTUMBbIE U HEOOpAaTUMBbIE, PABHOBECHBIE
(KkBa3ucTaTUYECKUE) W HEPABHOBECHBIE MpoIlecchl. PaboTa paBHOBECHOTO M HEPABHOBECHOTO
npoueccoB. POpMYIUPOBKA BTOPOTO Hayajga TEPMOJMHAMUKH. OHTPONUSA KaK KpUTEpPUid
HAIPABJICHHOCTH CaMOIIPOM3BOJIBHBIX IIPOLIECCOB M PAaBHOBECHS B M30JUPOBAHHBIX CHCTEMaX.
3aBHCHMOCTb SHTPOIINH BEIIECTBA OT MAPAMETPOB COCTOSHUSA (TEMIIEPATYPHI, AABICHUS, 00beMa).
Pacyer m3MeHEHHs SHTPONMH B PA3IMYHBIX IPOLECCAX, CBS3aHHBIX C U3MEHEHHEM COCTOSHUS
UJCAIBHOTO Ta3a, a TAK)K€ YMCTBIX TBEPABIX MJIM JKMIKHX BeIIeCTB. V3MEHEHHE DHTPONIHMH B
Ipolecce CMEIIEHUs HACANbHbIX TIa30B. VM3MeHeHHe SHTponuM INpH (a3oBbIX Iepexojax.
TennoBas Teopema Hepucra, mnocrynar Ilnanka (TpeTbe Hayajlo TEPMOAWHAMMKH).
Cratuctrueckas HMHTEpIIpETalds BTOPOrO Hadala TEPMOAMHAMMKH, ypaBHeHHE bonblmMana-
IInanka. Beruncnenue aOCOMIOTHONM SHTpPONUM BellecTBa. Pacyer WM3MEHEHMs SHTPONUU B
XUMUYECKUX PEAKIMAX IIPU PA3INUHBIX TemnepaTypax. OobenuneHHoe ypaBHenue I u Il 3akoHoB
TepMOAMHAMHUKHU. DHeprus l'enbMronbua v sHeprus ['mb60ca kak KpUTEpUM HAIPABICHHOCTH
IIPOLIECCOB U PABHOBECHSI B 3aKPBITBIX CUCTEMaX. XapaKTepucTuyeckue QyHKIMU. 3aBUCUMOCTb
sHeprun [l'enbMrosnbua u sHeprun ['mb0ca oOT mapameTpoB cocTOsiHMA. TemmepaTypHas
3aBUCUMOCTB 3Hepruu I'n60ca BemiecTBa ¢ yueroM (hazoBbIx nepexooB. Pos dazoBoro nepexona
(nmepBsrit, BTOpoii). YpaBHenus ['mu60ca-I'enpmrombia. PacueT n3MeHeHH CTaHIapTHBIX YHEPTU
I'n66ca u ['enpMrosbla B XUMHUYECKUX pPeaKUsAX IPU Pa3IMYHBIX TEMIIEpaTypax.

Cucrempl NEPEMEHHOIO0 C€OCTaBa. XMMHYECKMM IMOTEHUUAJI KOMIIOHEHTa CHUCTEMBI.
3aBUCUMOCTh XUMHUYECKOTO MOTEHIMANIA OT JABJICHUS U TEMIIEPATypbl. Y CIOBUS PABHOBECHUS U
CaMOIIPOM3BOJIBHOTO MPOTEKaHM MPOIIEcCca B CUCTEMAX MIEPEMEHHOTO COCTABa.

1.3. X¥uMHUECKOE paBHOBECHE.

MarepuanbHblii 0alaHC XHMHUYECKOM peaklMM, CTENeHb NPEBPAIleHUs, XUMHUYECKas
nepeMeHHas. YpaBHEHHE M30TE€pPMbl XHMHUYeCKOoM peakuun (u3oTepMbl Baut-T'odda).
XUMHYECKOE CpPOJACTBO. AHAIW3 YPaBHEHHS MW30TEPMBl Ul OINpPEACICHUS HaIpaBICHUS
CaMOIIPOM3BOJIBHOTO  IMPOTEKAHHWA  XMMHUYECKOM  peakuuu OT  JAHHOTO  HMCXOJHOTO
(HepaBHOBECHOI0) COCTOSIHHS. TepMoauHamMuyeckas KOHCTaHTAa XWMHYECKOTO pPaBHOBECUS U
SMIIMPUYECKUE KOHCTAaHThI XuMuueckoro pasHoBecus (Kx, Ke, Kn, Kp), ypaBHeHus ux cBszu Juis
peaxkuuu B uAeaabHOU ra3oBoi cMecu. KoHCTaHTBI paBHOBECHSI 111 TOMOT'€HHBIX U FE€TEPOT€HHBIX
peakuuii, HJICAIbHBIX W HEWUJCAIbHBIX DPEAKIUOHHBIX cHCTeM (Ha mnpumepax). CmerieHue
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XMMHUYECKOTO paBHOBecHs Ipu m3MeHeHun obuiero nasienus (T = const) u npu noGaBieHUN B
cucremy uHeptHoro rasa (T = const, P = const).

Bnusiaue TemmepaTypbl Ha KOHCTAHTY XUMHUYECKOTO PaBHOBECHS, YpaBHEHHs N300apbl U
M30XOpbl XUMUYECKON peakuuu. BbIBOJI, aHAIN3 U UHTETPUPOBAHKME HA3BAHHBIX YPAaBHEHHUM Ha
npuMepe ypaBHeHHs n300apbl. PacueT cpeiHero u MCTUHHOTO TEIUIOBOTO 3(PdeKTa XMMUYECKHX
peaxkuuii U3 3aBUCUMOCTH TEPMOIMHAMUYECKON KOHCTaHThl paBHOBECHS OT TeMIeparypsl. Pacuer
KOHCTAHT PAaBHOBECHUSI XMMHMUYECKHX PEaKIUid M3 CTAHAAPTHBIX TEPMOAMHAMHUYECKUX (PYHKIUN
BELIECTB. BbIuncieHne KOHCTaHT paBHOBECUS! XUMHUUYECKUX PEAKLUN MO CIPaBOYHBIM JAHHBIM O
KOHCTaHTaX paBHOBECHS PEAKIMI 00pa30BaHusl COEUHEHUN U3 MPOCTHIX BEIIECTB.

Paznes 2. ®a3oBble paBHOBecHsI B OJHOKOMIIOHEHTHBIX CHCTEMaxX

2.1. ®da3oBble mepexoabl U (a3oBas auarpaMMa COCTOSIHMS JUISl OJHOKOMIIOHEHTHBIX
CHCTEM.

@da3a, KOMIIOHEHT, 4yuclo cTeneHel cBoOoxabl. IlpaBuno ¢a3 I'mbOca. Ilpumenenue
npaBuiia (a3 ['mbOca st aHanm3a (Pa3oBBIX PaBHOBECHUU B OJIHOKOMIIOHEHTHBIX CHCTEMaXx.
Juarpamma COCTOSIHUSI OJHOKOMIIOHEHTHOM CHCTEMBbI, €€ (a30Bble MOJIs, JIMHUU U TPOWHBIE
TOYKH, BBIPAXAIOIIUE COOTBETCTBEHHO OJHOGa3zHOe, NByx(azHoe U Tpex(dasHoe paBHOBECHUS.
Haceimennslil nmap, temnepaTrypHas 3aBUCMMOCTb JIaBJICHHUS HacbllleHHOTO napa. Kputuueckast
TOYKa, KPUTHUYECKOE COCTOSHHE BEIEeCTBa, €ro 0ocoOeHHOCTU. BhIBON M aHanu3 ypaBHEHHS
Knaneiipona. 3aBUCHMOCTbH TEMIIEPATYPHI TIJIABJIICHUSI OT BHEIIHETO JIAaBJIEHUSI, MHTETPUPOBAHUE
ypaBHeHus Kunanelipona ansi paBHOBECHS TBEpAOE TENO - >KUJIKOCTh. PaBHOBecHs ¢ ra3oBoif
(dazoit, ypaBuenne Kimaneipona-Knaysnyca, BEIBOJI 1 HHTETPUPOBAHHUE YPABHEHUS JJI OTICAHUS
JUHUN HCTapeHus W cyOnMManuy, HUCHojb3yeMble nomnymieHus. OmnpeneneHue KOOpAWHAT
TPOMHOU TOYKH.

2.2. Onpepenenne TepMoAMHAMUYECKUX QYHKITUHI TTporiecca Gpa3oBOro mepexoaa

[Ipumenenne  ypaBHenuss  Kmanelipona-Knaysmyca  nmng pacueta  M3MEHEHHMS
TEPMOJIMHAMUYECKUX (QYHKIUA Tpu (Pa3oBbIX MpeBpalleHusAX. B3auMoOCBs3b 3HTAIBIHIA
TJIaBJICHUS, UCTIAPEHUS U BOTOHKU B TPOMHOM TOYKE. DMIIUpUUYECKoe mpaBuiio TpyToHa.

Pasznen 3. TepmoaguHaMuveckasi TEOpUsi paCTBOPOB

3.1. OcHOBBI TEPMOAMHAMUKHU pacTBOPOB. [lapuiraibHbIe MOJIbHBIE BETUYUHBI

Knaccudukanuu pactBopos. [lapuuanbHbie MOIsipHbIE BeIHMYMHBL. YpaBHeHus ['ub6ca-
Jiorema (BBIBOJ U aHaiu3). MeToapl OMpeeieHnsl MapluualbHbIX MOJSPHBIX BEIUYUH (METOJ
KacaTeJbHBIX MU METOJ OTpe3koB). OTHOCUTENbHbIE NapUUalbHbIE MOJSPHBIE BEIUYMHBI
(mapuumanbHbIe MOJISIpHBIE GYHKUMU cMenienus ). Tepmoannamudeckue GyHKIUU CMEIIECHUSI.

3.2. TepmomHaMIYECKOE ONKMCAHUE UI€aTbHBIX U HEUACATbHBIX PAaCTBOPOB.

Wneanvubie  (coBepileHHBbIE) pPAacTBOPbl. XHUMHUYECKUN TOTEHIHAl KOMIIOHEHTa
UJeanbHOTO pacTBopa. TepMoanHaMHuuecKue (YHKIMHU CMEIICHUS JJS UJICATbHBIX PacTBOPOB.
PaBHoBecue "uneanbHblil pacTBOp-map", 3akoH Payns, rpadudeckas HHTEpHpeTanust 3aKOHa
Paynsa. IlpenenbHo pa30aBieHHbIE pacTBOpPBI, 3aKkoH [eHpu. VYpaBHEHHE XUMHUYECKOTO
MOTeHIIMAaNa JJIsi PAcTBOPHUTENST U PacTBOPEHHOro BemiecTBa. HewpaeanbHble (peanbHBIC)
PacTBOPBI, MOJOXKUTEIbHBIE U OTPULIATENIBHBIE OTKIIOHEHHS OT UACATbHOCTH (OT 3aKoHa Payns).
CrangapTHbIe COCTOSIHUSI KOMIIOHEHTOB pacTBopa. CUMMETpUYHAs 1 HECUMMETPUYHAS. CUCTEMBI
cpaBHeHHs. PacyeT akTHBHOCTEH U PalMOHAIBHBIX KOY(PPHUIIMEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepMmoauHamuueckue (QYHKIMU CMEIIEHUS JUIS HEWAealbHBIX PACTBOPOB.
3aBUCUMOCTh aKTHUBHOCTU W KO3 (UIIMEHTa aKTUBHOCTH KOMIIOHEHTa OT TEMIIEpaTyphl U
JTABJICHHUS.

3.3. KonnmuratuBHble CBOMCTBA pa30aBICHHBIX PACTBOPOB HENETYYUX BEIIECTB B JIETy4EM
pacTBopuTele

KonnuratuBHble CBOWMCTBa pa30aBICHHBIX PACTBOPOB HENETYYMX BEIIECTB B JETYUYHX
pacTBopuTeNaX (MOHUKEHHUE TABJICHUS HACBHIIEHHOTO IMapa pacTBOPUTENS HAaJ PacTBOPOM IO
CPaBHEHHIO C YUCTBHIM PACTBOPUTENIEM, TIOBBIIIICHHE TEMIIEPATyPhl HaYala KUTIEHUS U TIOHIKEHUE
TEMIEPATYPHI Hayvana OTBEp/ICBaHUs pacTBOpOB, OCMOTHYECKOE JIaBJICHUE).
D0ymMocKonmuYeckass M KPHOCKOMUYECKass KOHCTAaHTBl PacTBOpHUTENs. BbIBOJ ypaBHEHUS,
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CBSI3BIBAIOILIETO NOHIKEHUE TEMIEpaTyphbl Hadyajla OTBEpPAECBaHMUS C KOHLIEHTpALUEil pacTBopa.
Ocmoc, ocMOTHYECKOE JaBiieHHe, 0OpaTHBIM ocMoc. Mcnonab30BaHWEe KOJUTUTATUBHBIX CBOWCTB
JUIA  ONPENENICHUs MOJIIPHOW MaccChl, CTENEHU JUCCOLMAlMM WIM CTEHNEHM accolMaluu
PacTBOPEHHOTO BEILLIECTBA.

Pa3nen 4. ®a3oBble paBHOBeCHSI B MHOTOKOMIIOHEHTHBIX CHCTeMax

4.1. PaBHOBecHE «GKUJKUN PACTBOP - HACBHIILIEHHBIN 11ap» B ABYXKOMIIOHEHTHBIX CUCTEMAX.

JuarpamMmbl  «1aBJICHHE-COCTaB», «TEMIIEPaTypa-CoCTaB», «COCTaB  Iapa-CoOCTaB
KUAKOCTU» JUIsl HJCATbHBIX M HEUJCalbHBIX pacTBOpoB. I[lpumenenue npaswia ¢a3 kK
UCCIIEIOBAaHUIO auarpamMM. 3akoHbl ['n66ca-KonoBanoBa. A3zeoTpomnus, T€pMOJIMHAMUYECKOE
yciioBue Touku azeotpomna. [IpaBuno peruara. @U3MKO-XUMHUYECKUE OCHOBBI Pa3/IEIeHUS] KUIKUX
cMeceil MeTO/IaMU TIEPETOHKH U PEeKTU(DUKAITHH.

4.2. PaBHOBECHE KUJKOCTH-TBEPJ0E» B ABYXKOMIIOHEHTHBIX CHCTEMAaX.

TepMmuueckuii aHanu3, KpUBbIE OXJIAXACHUS, MMOCTPOCHHE IUArpaMMbl IJIABKOCTH I10
KpUBbIM oxJjaxaeHus. CucreMbl € OrpaHMYEHHOW UM HEOrPaHWYEHHOM pacTBOPUMOCTHIO
KOMIIOHEHTOB B TBEpJAOM cocTosiHMU. M3omopdusm. Tumsl TBepAbIX pacTBOpPOB. JlHarpaMmbl
IJIaBKOCTH M30MOP(HO KPUCTAIIU3YIOIIKUXCS BellecTB. JluarpaMMbl IUJIaBKOCTH CHCTEM C
OTPaHMYEHHOM PAaCTBOPHUMOCTBIO B TBEPJIOM COCTOSTHUM. DBTEKTUYECKOE M NEPUTEKTUYECKOE
paBHoBecus. OrmpeneneHre COoCTaBa SBTEKTUYECKON MKUAKOCTH TOCTPOEHUEM TpEeyroJibHUKa
Tammana. [Ipumenenue npasuina ¢a3 ['m06ca k ncciaenoBannio pa3oBbIX paBHOBECHI.

Pa3nen S. PacTBOpBI 2JIEKTPOJIUTOB

5.1 PacTBOpBI 3JIEKTPOJIUTOB B CTATUYECKUX YCITOBUSIX

TepmMoanHaMuyeckoe OMHCAHHE CBOICTB pPacTBOPOB JJIEKTPOJIUTOB. AKTUBHOCTH H
K03 (UIIMEHThI aKTUBHOCTHU 3JIEKTPOJIUTA U HIOHOB B pacTBOPE, CPEAHNE HOHHBIE KOIPPHUIIMEHTHI
akTUBHOCTH. CBS3b AaKTUBHOCTM DJJEKTPOJIATA CO CpPEJHEH HOHHOM AaKTUBHOCTBIO U
KOHIEHTpalue snektpoauta. HMonHas cuia pactBopa. IlpaBuiio moHHOW cuibl. OCHOBHBIE
TTOJIOXKEHHUS JIEKTPOCTATUICCKON TEOPUH CHITBHBIX AIEKTPoJuToB [lebasi- Xtokkens. [IpenenpHbIit
3akoH [[eOas-X10KKemsi, BTOPOE M TPEThe MPHUOIMKEHUST TEOPUH, Tpaduueckoe mpeacTaBIecHUe
ITUX 3aBUCHUMOCTEH.

5.2  PacTBOpBI 31EKTPOJIUTOB B AUHAMUYECKUX YCIOBUSIX

[IpoBoauuku snekrpuueckoro toka I u Il pona, voHHAS U 37EKTPOHHAS MPOBOJAUMOCTb.
VYaenpHasi, MOJSIpHAs M DKBUBAJICHTHAsl AJIEKTPUUECKHUE MPOBOJAUMOCTH, B3aUMOCBS3b MEXKIY
HUMU. 3aBUCUMOCTD YAEIbHON U MOJISIPHOM AJIEKTPUYECKON MPOBOJIUMOCTEH OT KOHIIEHTPALIUY,
TEeMIlepaTypbl U TpHUPOAbl pacTBopuTensa. CKOpPOCTb W MOABMKHOCTH (20COJIOTHAs CKOPOCTH
JBUKEHHS) MOHOB. 3aKOH HE3aBUCUMOTO JBHKEeHUS MOHOB (3akoH Komnbpaymia). IIpeaensHbie
MOJISIPHBIE 3JICKTPOIMPOBOJHOCTU HOHOB. OcCTaeTHBIM MeXaHU3M IepeHoca 3JIEKTPUYECTBA
MOHAMH TUJIPOKCOHUS U ruApokcuia. Yucna nepeHoca HOHOB. DIEKTPOIPOBOJIHOCTh PACTBOPOB
CWJIBHBIX AJIEKTPOJINTOB, YpaBHEHHE KOPHS KBajapaTtHOro (ypaBHeHue Konbpayia). [Ipumenenue
TEOPUU CHJIBHBIX AJIEKTPOJHUTOB JUIsl OOBSCHEHUS ANEKTPOGOPETUUECKOTO U PEaKCAlMOHHOTO
3G (hEeKTOB CHMKEHUS AJIEKTPONPOBOJHOCTU. BiusHMe moyied BBICOKON HANPSHKEHHOCTH U
BBICOKOW YaCTOThI IEPEMEHHOTO TOKA Ha AJIEKTPOIPOBOIHOCTH PacTBOPOB. MEeTO KN U3MEpEHUs
ANEKTPONPOBOAHOCTH.  KOHAyKTOMETpHUYECKOE  OmpelesieHne CTeNeHHM U KOHCTaHThI
JMCCOLMALMU  CIA0bIX AJIEKTPOJIMTOB, TEIUIOTHI, SHTponuu M sHepruu ['mbOca mpouecca
JIMCCOLUALINHI, PACTBOPUMOCTH MaJI0pPacTBOPUMBIX COEAUHEHU.

Pa3nen 6. diekTpoxummuyeckue CMCTeMbl (1€1H)

6.1 5/1C u 2neKTpOJHBIE IOTEHIIUAIIBI

DNeKTpOXUMHUYECKHE CUCTEMBI (1ienu). Bo3HUKHOBEHME ckauka MOTEHLMaIa Ha TPaHULIe
pasznena npoBogHukoB I m II poma. J[BOMHOW 3IIEKTPUYECKMM CIOW. DIEKTPOXMMHYECKUN
MOTEHIMAJ, TajJbBaHU-MoTeHIan. OOpaTUMble SMEKTPOAbI U 0OpaTHUMBbIE IEKTPOXUMUYECKHE
Henu  (9IEeMEeHTHI). ONEKTPOABIIKYIIAas CHJIa TaJbBAHUYECKOTO DJIEMEHTAa, YCIOBHBIN
AJIEKTPOJIHBIN NOTEeHIMAI (MOTeHIMaN B BOJopoAHOM mikane). Cesa3b DJC ranbBaHMUECKOM enu
C QJIEKTpOJHbIMM mnoTeHuuanamMu. IlpaBuwio 3HakoB OJIC M 3IEKTPOAHBIX MOTEHLHUAJIOB.
TepMoanHaMuueckas Teopus rajlbBaHUYECKUX sABIEHUI. BbBox u aHanu3 ypaBHeHus HepHcra,
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BbIpakarolero 3aBucumMocts JJIC raabBaHUYECKOIO 3JIEMEHTa OT aKTHBHOCTEM KOMIIOHEHTOB
ANIEKTPOHON peakiuu. YpaBHeHue [ubOOca-I'enbMronbpia I SJIEKTPOXUMUYECKUX CHCTEM.
3aBucumocth DJIC ranpbBaHHYECKOTO 3JIEMEHTA OT TeMreparypbl. Kiaccudukaius 31eKTpoI0B:
JIEKTPO/IbI TIEPBOTO U BTOPOIO POAA, Ia30BbI€, OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE. Y paBHEHHE
Hepucra 11 noteHnuana 3JeKTpoJoB BCEX BUIOB.

6.2. 'annbBaHMYECKHE AIIEMEHTHI

Tunsl rabBaHUYECKUX AJIEMEHTOB: XUMHUUYECKUE, KOHIICHTPALMOHHBIE, C IIEPEHOCOM, 0e3
nepenoca. Jud@y3noHHbI NoTEeHIMAl, MEXaHU3M BO3HUKHOBEHUS U METOJbI €r0 yCTPAHEHUS
(cBemeHnss K MHUHMMalbHOM BenumuuHe). Mertoauka wusmepenuss OJIC u  31IeKTpOIHBIX
MIOTEHIIUAJIOB. [IpuMeHeHrne TOTEHUHUOMETPUM JJIsi OINpeAeNeHUs TEPMOAMHAMUYECKUX
XapaKTePUCTUK XHUMHYECKUX peaKUui, MNPOTEKAIOIIMX B TaJlbBaHUYECKOM LENH, KOHCTaHT
XMUMHUYECKOTO PaBHOBECHS, aKTUBHOCTEH U KO3((UIMEHTOB aKTUBHOCTH 3JIeKTposnToB, pH
pacTBOpOB, MPOU3BEACHHUS PACTBOPUMOCTH MAOPACTBOPUMBIX COEIMHEHUN. XHUMHUYECKUE
HCTOYHUKHU TOKA.

Paszpen 7. Xumuyeckass KHHETHKA

7.1. ®opManibHasi KHHETUKA

TepMoanHaMuueckass BO3MOXHOCTb Mpollecca W €ro MIpakTHueckas (KMHETHYecKas)
ocyiiecTBUMOCTh. [Ipenmer u 3amaun xumudeckoi KuHEeTUKH. OCHOBHBIE MOHATUS (POPMaTIbHOM
KMHETUKHU: CKOPOCTh XMMHYECKOW PEaKIMH, MOJIEKYJISPHOCTb, YAaCTHBIA W OOIMIMHI MOPSIOK.
OCHOBHOH MOCTyNIaT XMMHYECKONW KHHETHKH, KUHETHUYECKOE YpPaBHEHHE CKOPOCTHU pEaKIUU.
KoHcTanTa CKOpPOCTM XMMHMYECKON pPEaklWH, pa3MEPHOCTb KOHCTAHTBI CKOPOCTH. MeTonsl
oTpeJieNieHusl CKOPOCTeH XuMHUecKux peakuuil. I[lpocTeie (3neMeHTapHbIe) U CIIOKHBIE PEaKIUU.
Kunernka mpoctbix U (opMaabHO MPOCTHIX OJHOCTOPOHHUX TOMOTEHHBIX peakuuid. Peakuuu
MEepBOTrO, BTOPOTO W TpeThero mnopsankoB. JuddepeHnuanbHas W WHTErpaibHas (HOPMBI
KHHETUYECKUX YPABHEHMM, KMHETHMYECKHE KpHBble. JIMHEMHOE NPENCTaBICHHE KUHETHYECKHUX
KPUBBIX U PEAaKLMM pa3IW4YHBIX NMOPSAKOB. Bpems momynpespamenus. Peakunm HyneBoro
nopsaka. Meron u30biTka (M30isaumMu) OcCTBajdbAa ONPEIENICHUS YaCTHBIX IOPSJIKOB IO
COOTBETCTBYIOLIIEMY peareHTy. JnddepeHnnanbaple 1 UHTErpalbHble METOJbl OINpPENEICHUS
nopsKa peakuuu. Pasinyne KOHIEHTPALMOHHOTO U BPEMEHHOTO NOPSAAKOB. CIIOKHBIE pEaKLIUN.
[IpyHUIMI HE3aBHCHMOTO IPOTEKaHMs IEMEHTApHbIX peakuuid. OOpaTuMble U NapauleibHbIE
peakuuu nepBoro nopsnaka. JduddepeHuunanbhple ypaBHEHHsI, ONMUCHIBAIOIIME CKOPOCTH 3TUX
peakuui, uX HHTerpupoBanne. KnHeTnyeckue KpuBbIe Ul KaXKI0TO U3 pEarupyroluX BEIECTB.
[locnenoBarensHble peakuuu 1-ro mnopsaaka. Cuctema anddepeHUUalbHBIX —YpaBHEHHH,
ONMCHIBAIOIIMX KHHETUKY IIOCJIEIOBATECIbHBIX peakuui. KuHeTmdyeckue ypaBHEHUS U
KMHETUYECKUE KPUBBIE Ul BCEX YYACTHUKOB peakuuu. Bpems NOCTHKEHUs MaKCUMalbHOU
KOHLIEHTPALUKA IPOMEXYTOUYHOTO BEIIECTBA. 3aBUCHUMOCTb MAaKCHMAaJIbHOW KOHLEHTpaluu
IIPOMEXYTOYHOTO BEUIECTBA OT COOTHOLIEHHS KOHCTAHT CKOPOCTEM OTAENBHBIX CTaJui
II0CJIEN0BATEIbHON peakuuu. [[puHINI IMMUTHPYIOIIEH CTauH OCIEN0BATENBHON XUMUUECKON
peakuuu. CTanMOHapHBIM peXUM IPOTEKAHUS IOCIENOBATENbHBIX peakuuil. Merton
KBa3MCTAlMOHAPHBIX KOHIEHTpaLUii, 0071acTh NpUMEHEHUs. BiusiHue TeMieparypsl Ha CKOPOCTb
XUMUYECKOM peakuuu, npubmwkeHHoe mnpasuio Baut-I'odda. YpaBHenue AppeHuyca B
middepeHnnanbHoil W uHTEerpambHOi  Qopme. DddekTuBHas SHEprus aKTHUBALUU U
IIPEIPKCIOHEHIIMAIbHBIM MHOKHUTEIb, METOIbI MX OTIPEIEIICHUS U3 DKCIIEPUMEHTAJIbHBIX JaHHBIX.

7.2. Teopuu XMMUYECKON KHHETUKHU

Teopuss axtuBHbIX (OMHapHBIX) coyaapeHuil (TAC). CkopocTh peaknMM Kak YHUCIIO
CTOJIKHOBEHHI aKTHBHBIX MOJIEKYN B €IMHMILY BpeMeHH. KoHCTaHTa CKOPOCTH OMMOJIEKYIIpHOM
peakuuu. OU3NYECKUM CMBICI MPEIIKCIOHEHIIMAIBHOTO MHOXMTENS M DHEPTUU aKTUBALIMM B
paMKax TeOpHM aKTUBHBIX coynaapeHuil. Crepuueckuil GpakTop, He0OOXOAUMOCTDb €ro BBEICHUS B
KMHETUYECKOE YpaBHEHHE peakluu. JJOCTOMHCTBA U HEIOCTATKU TEOPUU aKTUBHBIX COYAAPEHUM.
MexaHn3M MOHOMOJIEKYJSIPHBIX Ta30BbIX peakuuii B pamkax TAC, cxema Jlunnemana.
HcronkoBaHue NpUYMH HM3MEHEHMs] NOPAIKAa MOHOMOJIEKYJISIPHOM pEeakUud NP HU3MEHEHUU
JABJICHHUS.
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Teopust mepexonnoro cocrosinus (akruBupoBaHHoro komiuiekca) (TIIC wimu TAK).
OcHoBuble nosioxkeHus: TIIC, kuHernyeckas cxema peakiuu. IIoBepXHOCTh MOTEHIMAIBHOMN
SHEpPruM, KOOpAUHATa PEaKLUH, IyTh PEaKUUU. AKTHUBUPOBAHHBIMN KOMIUIEKC U €r0 CBONCTBA,
UCTUHHAs B3Heprus aktuBanuu. CKOpOCTh PEAaKUMM — CKOPOCTh pacliaja aKTHBUPOBAHHOIO
KOMILIEKCa (cxopocThb ero MIPOXOKICHUS yepe3 MOTEHIIUATBHBIN Oapnep).
KBasurepmonunamuueckas ¢opma ypaBHenuss TIIC, sHTanpnuss W SHTPOINHUS AaKTUBAIIWH,
TPAaHCMHCCUOHHBIA  Ko3pduuuent. CBsi3p  SHTAIBIMM  aKTUBAUUU C  3(P(PEKTUBHOU
(3KCTIEpUMEHTAJIbHOM ) SHEPTUel aKTUBALUH.

7.3. DOTOXMMHUYECKUE U LIETTHbIE PEAKIINU

@DOTOXMMHUYECKHE PEAKINU, TEPBUYHBIE W BTOPUYHBIE (POTOXHMMHYECKHE IPOIECCHI.
@otomuccormanuss W (Goronms. Dotodusnueckre (Ie3aKTHBAIMOHHBIE) IPOLECCH TpHU
MIOTJIONICHUN U3NydeHus. 3akoHbl Qoroxumuu: ['porryca-Ipenepa u Oiinmreirina-IlITapka.
KBanroBbiii Beixos. KuHeTHnka mpoiieccoB, MPOUCXOIANIMX C ydacTHeM (POTOBO3OYKIEHHBIX
Monekyn. Cencubunuzaropsl, CeHCHOMIM3UpOBaHHbIE (PoToXxumuueckue peakuuu. OCHOBHBIC
pasnuuus peakiuil ¢ GOTOXMMHUYECKUM M TEPMHUECKUM HHHUIMHpOBaHUEM. DPOTOXUMUYECKUE
npoiieccsl B atMmocdepe, GoToCHHTES.

Hennsle peakuuu. Ilpumepsl peaknuil, NPOTEKAOIIMX [0 LENHOMY MEXaHHU3MY.
Oco0OeHHOCTH M OCHOBHBIE CTaIUM LEMHBIX peakiuui. MexaHu3Mbl 3apOKJIEHUS, Pa3BUTHS U
oOpeiBa merieid. JIMHEWHBI W KBaJApaTUYHBIA OOpPHIB TIemeil. 3BEHO IeNH, JIMHA IIeMH.
Hepa3BeTBineHHble U pa3BETBICHHbIE LENHbIE peakiuu. KuHeTHka Hepa3BETBICHHBIX HEMHBIX
peaknuii. CTaauu pa3BETBICHHON EMTHON peakiiui. BeposTHOCTh 0OpBIBa M pa3BETBICHUS IIETTH.
PasButHe pa3BETBIEHHBIX LEMHBIX PEAKIUN BO BPEMEHHM, CTALIMOHAPHBIN M HECTAalMOHAPHBIN
pexxuMbl TedyeHus peaknuu. [IpenenbHble sBIEHHS B Pa3BETBJICHHBIX peakuusx. HwxHuil n
BEpPXHUU IMpeJieNbl BOCIIaMeHEeHUs (B3pbIBa) eMHOM peakiuu. [1omyocTpoB BociaM eHEeHHUS.

Pa3nen 8. Karaaus

['oMoreHHbIl1 M TreTeporeHHbIN KaTaiu3. ABTOKaTtain3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTAIUTUYECKUX peakiui. BiusHue karanu3zatopa Ha TEPMOJMHAMUYECKHE M KUHETUYECKHE
XapakTepUCTUKH  XUMHUYECKUX  peakuuil.  CeleKTUBHOCTh  JICWCTBUA  KaTajlu3aTopa.
Karanutnueckass akTUBHOCTb, yZENIbHAs KaTaJIUTHYECKash AKTUBHOCTb. | OMOTE€HHBIN KaTaius.
CnuTHBIA U pa3felbHbI MEXaHU3Mbl KaTaJIUTUYECKUX PEaKLMi, SHEPreTUYECKUEe auarpaMMbl
B3aUMO/ICHCTBUS peareHToB ¢ karanuzaropoM. OOmui u cneunupuueckuil KucioTHO-OCHOBHBIN
kartanu3. O¢@deKkTuBHas KOHCTAHTAa CKOPOCTH peaKlWH, KaTalIu3UpyeMOW BeIIeCTBAMHU C
KHCIIOTHO-OCHOBHBIMU ~ CBOWCTBaMHM. KaranuTudyeckue KOHCTAHTBI CKOPOCTH  PEAaKLHU.
I'eTeporennslii katain3. CKOPOCTh F€TEPOTre€HHO-KATATUTUYECKON peakuuu. THUIIbI T€TepOTreHHbIX
KaTaJau3aTopoB. 3aKOH JEeHCTBYIOUMX MOBepXHOCTe. Ponb ancopOmuu B TeTeporeHHOM
npouecce. KiuHeTnka rereporeHHO-KaTaTuTHUYeCKUX PEeakiui, He JIUMUTUPYEMBbIX nuddysueil.
OTtpaBieHue KaTaau3aTtopos.

4. O0beM y4yeOHOM TUCHHMILINHBI

Cemectp
Bcero
. 5 6
Bun yae6HOM paboThI A X X
3E Kaj. | o Kaj. | o Ka/l.
q, q. q.
OO61ast TpPyA0E€MKOCTh AUCIUTUTHHBI 14 504 7 252 7 252

KonTakTHast paboTa — ayAnTOpHBIEC 5,34 192 267 9% 267 9%

3aHATHS:

Jlexiuun 1,78 64 0,89 32 0,89 32
[MpakTaeckue 3anstus (I13) 1,78 64 0,89 32 0,89 32
JIaboparopusie paboTsl (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas padoTa 6,66 204 3,33 120 3,33 120
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[MoxroroBka k 1abopaTOpHBIM paboTam 102 60 60

KOHTaKTHaH CaMOCTOATCIIbHAA a60Ta - - -
p 3.33 3.33

102 60 60

CaMoCTOSTEIIFHOC HU3Y4YCHHC pa3aciioB
JUCIUITIINHBI

Buabl KOHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KoHnraktHas paboTa — IpOMEKyTOYHAsS

arTecTaus 2 08 1 0.4 1 0.4
[ToaroToBka K 3K3aMeHy 71,2 35,6 35,6
Bua ntoroBoro KoHTpoOJIS: JK3aMeH JK3aMeH
Beero Cemectp
. 5 6
Bun yue6Hoit paboThl Actp. Actp. Actp.
3E 3E 3E
q. q. q.

OO0mmas TpyI0eMKOCTh TACITUTITHHBI 14 351 7 189 7 162
KonTakTHasi paboTa — ayiuTopHbIE 5,34 144 2,67 79 2,67 79
3aHSATHS:
Jlexmun 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ausarus (I113) 1,78 48 0,89 24 0,89 24
JlabopaTtopusie padoTs (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHasi padoTa 153 3,33 90 3,33 90
[ToaroroBka K 1abopaTopHBIM paboTam 76,5 45 45
KonTtakTHas camocTosiTeNnbHas pabota 6,66 - 3.33 - 333 -
CamMocTosTeTbHOE H3yUeHHE Pa3/IeiioB 76,5 45 45
JIACIIMILTUHBI
Buabl KOHTpOJIS:
9K3amMeH 2 54 1 27 1 27
KonTtakTHass pabota — MPOMEXKYTOUYHAs 0.6 0.3 0.3
aTrTecTamus 2 1 1
[ToaroToBka K 3K3aMeHy 53,4 26,7 26,7
Buja aTOroBOr0 KOHTPOJIS: JK3aMeH JK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIHMHBI
«Koaonanass Xumus»

1 Heabp aucuuminHbl — IpuoOpeTeHne o0yJaromuMucs 0a30BBIX 3HAHUN B 00IACTH
TEPMOJIMHAMUKY TIOBEPXHOCTHBIX SIBIIEHUH U CBONCTB TUCIIEPCHBIX CHCTEM U MOTYy4YeHHUE YMEHUN
B YaCTH HCIOJB30BaHUs 3TUX 3HAHUN TpPHU HCCIEIOBAaHUHU, MPOSKTUPOBAHUU U CO3JAHUU
pEAbHBIX CUCTEM, SIBIISIONMINXCS B OOJIBITMHCTBE CIy4YaeB TUCTIEPCHBIMHU.

2 B pe3yabTaTe u3y4eHusi AUCHUILINHBI 00yYAIONINIACS T0JIKEH:

Obnadams ClenyOIUMA KOMIIETSHIIMSIMA U WHIUKATOPAMU UX JTOCTHKECHUS:

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

3name:

- MPU3HAKH 0OBEKTOB KOJUIOMIHON XUMUU U UX KJIaCCU(DUKALIUIO.
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- OCHOBHBIE TOHATUS U COOTHOIIEHHS TEPMOJMHAMHMKU IOBEPXHOCTHBIX SIBICHHUM
(TepMOIMHAMUKA IOBEPXHOCTHOIO CJIOS; aAre3us, CMauMBaHUE W pACTEKaHUE >KMIKOCTEM;
JHMCIIEPCHOCTh U TEPMOJAMHAMUYECKUE CBOMCTBA TEII; aJCOpOLMs ra3oB W MapoB, ajcopOuus u3
pacTBOpPOB).

- OCHOBHBIC TEOPHH (PU3UIECCKON aacopOILInu.

- OCHOBHBIE IIPEACTABJIICHUS O CTPOCHUHU JBOMHOIO 3JIEKTPUYECKOIO CIOS; IPUPOLY
NMEKTPOKUHETUYECKOTO ITOTEHIMAsa; OCHOBHBIE MIEKTPOKUHETUYECKUE SBIICHHUS.

- ycloBHS TpUMEHUMOCTH 3akoHa CTokca; 3akoH OiHmTelHa — (CMOJIYXOBCKOTO,
rUuIcoMeTpudecKkoe ypapHenue Jlamiaca.

- HPUPOJY CEIMMEHTALMOHHOW M arperaTMBHOM yCTOWYMBOCTH; OCHOBHBIE CBOWCTBA
pactBopoB [IAB kak J1MOQHIBHBIX CUCTEM; OCHOBHBIE ToJIokeHus1 Teopun JJIDO; npuyuunsl u
0COOEHHOCTH OBICTPOIl M MEIJIEHHOM KOAaryssiuy, KOHIEHTPAIMOHHON M HeHTpanu3aliOHHOM
KOAryJIsILHAH.

- TUIIBI CTPYKTYp, BO3HHUKAIOLIME B JUCIEPCHBIX CHUCTEMAaxX, NMPUYMHBI U YCIOBUS MX
o0Opa3oBaHus; Ki1accu(pUKaIMIO IUCIIEPCHBIX CUCTEM 10 UX PEOJIOTMYECKUM CBOMCTBAM.

Ymemy:

- paccuMThIBaTh MapaMeTpbl, KOTOPHIMH XapaKTEPU3YIOT AUCIIEPCHOCTb.

- IPOBOJUTH pacueThl C MCIOJIb30BAHHEM OCHOBHBIX COOTHOIIEHHUN TEPMOJMHAMUKU
MTOBEPXHOCTHBIX SIBJICHUI.

- paccUMTHIBATh OCHOBHBIE XapaKTEPUCTUKU MMOPUCTOMN CTPYKTYPHI.

- pacCUMTHIBaTh BEJIUYMHY D3JEKTPOKHMHETUYECKOTO TMOTEHLHUanda T[O JaHHBIM
3JIEKTPOOCMOCA U ANeKTpodopesa.

- paccuMThIBaTh MHTETPAIbHYIO U JU(ddepeHInanbHy0 KPUBbIE pacIpeIeIeH s YaCTUI]
10 pa3Mepam.

- PAcCUUTHIBATH M AHAJIU3UPOBATH NOTCHIMAJIBHBIC KPHUBBIC NMAPHOTIO B3aUMOJECHCTBUS
YaCTHLL.

- PaCCUMTBHIBATh U U3MEPSATH BA3ZKOCTH JUCIIEPCHBIX CHCTEM.

Bnraoemy:

- IPEACTABIICHUSIMU O POJIM MOBEPXHOCTHBIX SIBJICHUN U JUCIIEPCHBIX CUCTEM B TEXHUKE U
IIPUPOJE.

- METOJAMH U3MEPEHUS IOBEPXHOCTHOIO HATSHKEHUS, KPA€BOTO YIJIa.

- 3HAHUSIMHU O METOJIaX U3MEPEHUs aIcCOPOLIUHU U yIeIbHOM MOBEPXHOCTH.

- 3HaHUAMH 00 yCIOBUAX NIPUMEHUMOCTH ypaBHeHUs ['enpmrosbia — CMOIyXOBCKOIO;

- METOJAMM OIPEIEIICHUS NIEKTPOKUHETUYECKOTIO IOTCHIIAAA.

- METOJOM CEIMMEHTAallMOHHOTO aHaJIn3a.

- METOJIaMH OTIpE/IeIeHUsI KPUTUYECKON KOHIEHTPALUU MULIEIII0O00pa30BaHus;

- METOJAMHM HUCCIIEIOBAHUS KHHETUKHU KOAryJIsLUH.

- METOJAMH U3MEPEHUS U aHAJIN3a KPUBBIX TEUCHUS.

3 Kparkoe coaepxxanue JUCUMIIIMHBI

Pasznen 1. [lpeamer u npu3HaAKH 00beKTOB KOJJIOMJIHOM XUMUM

KomnonaHasg xumusi - Hayka O IHOBEPXHOCTHBIX SIBJICHMSX W JHUCIEPCHBIX CHCTEMAX.
OcCHOBHBIE TOBEPXHOCTHBIE SIBJICHMS: aAre3Us U CMayMBaHUE, KalMWUIAPHOCTb, aJcopouus,
IIEKTPUYECKUE SIBJICHUS HA IOBEPXHOCTAX U JP.

OcHOBHBIE NIPU3HAKM JUCIEPCHBIX CHCTEM - TE€TEPOrE€HHOCTh M JIUCIEPCHOCTB;
MIOBEPXHOCTHAsI 3HEPrusl; KOJMYECTBEHHBIE XapaKTepUCTUKU aucnepcHocTH. Knaccudukarus
JMCTIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO JAUCHEPCHON (a3bl M TUCTIEPCUOHHOM CpeJibl.
Knaccugukanuss cBoOOIHOIUCTIEPCHBIX CHCTEM IO pa3MepaM YacTUI[ U 10 B3aUMOJIEHCTBHIO
MEXJly TUCIEPCUOHHON cpefoil u aucnepcHoi (a3zoil. Ponb MOBEpXHOCTHBIX SIBICHUN U
JUCIIEPCHBIX CUCTEM B IIPUPOJIE, TPOMBILUIEHHOCTH U, B YaCTHOCTH, XUMHUYECKOI TEXHOJIOTUH.

Pa3nesn 2. TepMoagnHaMHuKa OBEPXHOCTHBIX SIBJICHUH

OO11ast_xapakTepuCcTHUKa NOBEPXHOCTHOW sHepruu. [loBepXHOCTHas sHeprus B oOIIeM
ypaBHeHUU 1-ro u 2-ro Havan TepMoauHaMuKU. [I0BEpXHOCTHOE HATSKEHUE KaK Mepa dHEPTruu
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I'n66ca mex¢paznoit moBepxHocTU. [IOBEPXHOCTHOE HATSIKEHUE - XApAKTEPUCTHKA IMPHPOJIBI
cornpukacarouuxcs (a3 u ux 3anmoaeicTBUs. CBONCTBAa HOBEPXHOCTEH KHUJIKUX U TBEPABIX TEI.
VYpaBuenue ['nu66ca-I'eapmrosbia st BHyTpEHHEH yIEIbHOM MOBEPXHOCTHOM 3HEPTUM (MOJTHON
MOBEPXHOCTHOM HHEPruu). 3aBUCUMOCTh SHEPreTUYECKUX MapaMeTpOB TOBEPXHOCTH OT
temneparypsl. [Ipoueccbl caMonpon3BOIbHOIO YMEHBIIEHNS IOBEPXHOCTHOM SHEPTUH.

AncopO1us U MOBEpXHOCTHOE HaTshKeHHE. CBs3b BETMUMHBI aJICOPOLIMHU C TTapaMeTpaMu
CHUCTEMBI: HM30TE€pMa, H3OMMKHA M H30CcTepa axcopbumu. Meton u30bITKOB ['mbOCa.
dynnameHTanapbHOE ancopOumonHoe ypaBHeHue [mO6ca. ['mOOcoBckas ancopOmus. YactHoe
BbIpakeHHE ypaBHEHUs1 [10O0ca. I[loOBEpXHOCTHO-aKTHBHBIE W TOBEPXHOCTHO-WHAKTHBHEIC
BELIECTBA.

AIre3us, cMauyMBaHHWE U PACTEKaHWE KUAKOCTeH. Axare3ust u kore3us. [Ipupoma cun
MexdazHoro B3aumoieicTBus. Y paBuenue Jlronpe s pabotel aare3nn. CMaunBaHUE U KPaeBOU
yroj. 3akoH FOnra. Csi3p paOoThl aare3uu ¢ KpaeBbiM yriioM (ypaBHenue Jlrompe-HOHra).
JInodunpHele U 1HO0GOOHBIE MOBEPXHOCTH. MeToabl omnpeseneHus: KpaeBbIX YrioB. BnusHue
MOBEpXHOCTHO-akTUBHBIX BemiecTB (IIAB) Ha cmauuBanme. PacrtekaHue KUIKOCTEM.
Koaddumuent pacrexkanuss nmo [Mapxuncy. Ddbdext Mapanronu. MexdazHoe HaTsDKEHHE Ha
TpaHUIle MEXJy B3aMMHO-HACBHIIICHHBIMH XHJIKOCTSAMU U TIpaBwiio AHTOHOBA. [IpakTmueckoe
3HAa4YCHUE a/IT'e3UH, CMAUYMBAHMS U PACTCKAHMUS.

JlucnepcHOCTh M TEepMOJMHAMHYECKHE cBo¥cTBa Ten. [lpaBmimo ¢a3 [ubbca u
JMCTIEPCHOCTh. BimsiHMEe KpHUBH3HBI MOBEPXHOCTH HA BHYTPEHHEE IaBlieHHE Tell (ypaBHEHHE
Jlannaca). [loBepxHOocTHas Heprust U paBHOBecHbIE popMbl Ten. [Tpunnun ['n66ca-Kropu. 3akon
Byneda. Kamwmsipasie siBienust (ypaBHeHHe JKropeHa), X poiib B MPHPOJEC M TEXHOJIOTHH.
Metoapl ompeneneHuss MOBEPXHOCTHOTO HATSDKEHHUS. 3aBHCHMOCTH  TEPMOJIUHAMHYECKON
PEaKIMOHHON CIIOCOOHOCTH OT AUCTIEPCHOCTH. Y paBHeHne KenbBrHa. BiusiHue qucnepcHOCTH Ha
pacTBOPUMOCTb, KOHCTAaHTY paBHOBECHS XUMHUYECKOW peakluu, TemrepaTypy ¢a3oBoro
nepexo/a.

[MonydyeHue mucnepcHbIX cucTeM. MeTo bl nucneprupoBanus. Y pasHeHue PeOunmepa mist
paboThl nucrieprupoBaHus. AncopOUMOHHOE TOHWKeHHe mnpovyHoctu (dddext Pedunmepa).
l'omorennas m rereporeHHass KOHAeHcarus. MeractabuinbHOE cocTosiHue. DHeprus [ ub0ca
o0Opa3oBaHus 3apo/iblllia HOBOM (ha3bl, KpUTHUECKUHN paauyc 3apoablia. J[Be craanu oOpazoBaHus
HOBOM (a3pl. CBsA3b KHMHETHKH 00pa3oBaHUsI HOBOHM (pa3bl ¢ mepechlllleHueM. YIpaBlieHHE
JMCIIEPCHOCTBIO MPH TOMOTEHHOW KOHJeHcaluu. [Ipumepsl mosyuyeHus: AUCIEPCHBIX CUCTEM
MeTo1aMU (PU3HUECKON 1 XUMUYECKON KOH/ICHCAIUH.

Pa3znen 3. AncopOumoHHble paBHOBeCHS

Knaccudukanus mexanuzMoB aacopOumm (pusnyeckas amcopOmus, xemocopOuus u
noHoobMeHHas aacopbuus). [Ipupona ancopOuroHHBIX cuil. OCOOEHHOCTH COCTABIISIFOIIUX CHUJT
Ban-nep-Baanbca (OpHEHTAlMOHHBIX, WHAYKIUOHHBIX W JMCIIEPCHOHHBIX) TpPU aaCOPOLHUU.
YpaBHeHHE A5 MOTSHIIMATBHOM HEPTUU B3aUMOJICHCTBUS aToMa (MOJIEKYIbI) C TOBEPXHOCTHIO
Tena.

AncopOuus ra3oB M HapoB Ha OJHOPOJHON HOBEpXHOCTU. 3akoH ['eHpu. YpaBHeHHe
M30TEpMbl MOHOMOJIEKYJISIpHOM aacopbuuu Jlenrmiopa u ero ananus. OnpeneneHue KOHCTaHT
3TOro ypaBHeHHs (MHelHas ¢popma ypaBHeHUs Jlenrmiopa). YpaBHenue ®dpeitnanuxa. Teopus
MOJIMMOJIEKYNIApHON ancopOuuu bpynayspa, Ommera, Temtepa (BOT), ypaBHeHue H30TEpMBbI
azcopbuuu, ero aHanus. JIuneitnas popma ypasaenust BOT u pacuet ero koncrant. Onpenenenue
yenbHOU moBepxHocTH MeToaoM BOT.

AncopO1ys ra30B ¥ NapoB Ha NOPUCTBIX MaTepuanax. KonnyecTBeHHbIE XapaKTEPUCTHKU
NOPUCTBIX MarepuanoB. IlopucTble Tena KOPIYCKYJISpHOM, KpPUCTANIMYECKONM U TryOuaroi
CTPYKTYpBI, MeTObI MX mosydeHus. Knaccuduxamnus nop no /lyOMHuHY M ee B3aUMOCBS3b C
TEOPHUSIMU aJCOPOLIHH.

Teopus xanmwuispHOW KOHAeHCcauMH. KanumuisipHO-KOHJEHCALIMOHHBIM TUCTEPE3HC.
Pacuer unTerpansHoii u tuddepeHnaIbLHON KPUBBIX paclpeieieHus: 00beMa 1mop Mo pazMepam.
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OcobeHHOCTH aJcopOLMM HAa MHKPOMOPUCTHIX Marepuanax. IloreHnumanpHas Teopus
[Momstan.  AnCOpOIMOHHBIM  TOTEHIMAN.  XapaKTepHUCTUYEeCKass  KpuBas  aJcopOuuu.
TemmneparypHas MHBapUAaHTHOCTb M a)(UHHOCTH XaPaKTEPUCTUYECKHX KpUBBIX. O00O0IIEeHHOe
ypaBHeHue Tteopun JlyOMHHHA OOBEMHOIrO 3allOJIHEHUS MUKPOIIOpP, YAacTHBIE CIydald 3TOTO
ypaBHenus (ypaBHenue JlyOmnuna-PanymkeBuya). AncopOuus ra3oB M MapoB B XUMHUYECKOM
TEXHOJIOTUHU.

AncopO1usi MOBEPXHOCTHO-aKTUBHBIX BellecTB. BrusHue crpoenus moiekyn [TIAB Ha
[IOBEPXHOCTHYIO aKTUBHOCTh, mpaBwio J[lrokino-Tpaybe. 3aBUCMMOCTH IOBEPXHOCTHOIO
HaTSOKEHHUs] OT COCTaBa pacTBopa Ipu coOuojeHuu 3akoHa ['eHpu u ypaBHeHus JleHrmropa.
VpaBuenne IIumkoBckoro.  YpaBHEHHS  COCTOSIHHS — Ta3000pa3HBIX  IMOBEPXHOCTHBIX
(amcopOLMOHHBIX) MJICHOK. THITBI TOBEPXHOCTHBIX TUICHOK W OTPE/ICICHUE UX XapaKTEPUCTHK.
Becol Jlenrmiopa. @akTopbl, ONpEesOnie arperaTHOe COCTOSIHUE aJCOPOIMOHHBIX IUICHOK.
Omnpenenenne cTpoeHus ajcopOIUOHHOTO CI0sl ¥ pa3mepoB Moiekyn [TAB.

Paznes 4. duexkTpuueckue siBJeHUS HA OBEPXHOCTH

JBoiinoit snextpudeckuit cion ([IIC), mexanusmbl oOpazoBanus [IDIC. CooTHomEHUs
MEXAY IEKTPUUYECKUM MOTEHIHAIIOM U MOBEPXHOCTHBIM HATsKeHUeM (ypaBHeHUs Jlunmnmana).
DneKTpOoKaNnuUISIpHbIE KpUBbIE U onpeaesienne napamerpoB J19C no 3TuM KpUBBIM.

O6mme npencrasieHus: o Teopusx crpoerus JI9C. Teopus 'yu — Uenmena. YpaBHeHHE
[Tyaccona-bonbumana ans quddysnoit yactu J19C u ero pemenue. Tonmuna nuddysHoro cios
Y BIMSHUE Ha HEE Pa3IMYHbIX (akTopoB. JIBOWHOM snekTpuyeckuid cion mo teopuu llltepHa,
nepesapsika noepxHoctu. [Ipumepsr o6pazoBanus JJ9C. Muuemisl 1 UX CTpOCHHUE.

UeTbipe BUIA ANEKTPOKMHETUYECKUX SIBJICHUN. DJIEKTPOKUHETHUYECKUUA TOTEHIMAT W
BIIMSIHUE Ha HEro pasiInyHbIX (axkTopoB. YpaBHeHue [enbmrosnbia-CMOIYXOBCKOTO st
CKOPOCTH TIEpeHOCa MPH JIEKTpoocMoce U dekTpodopese. DPGEeKThl, HE YIUTHIBAEMBIE dTUM
ypaBHeHHEM  (TIOBEpXHOCTHAasi  MPOBOJUMOCTb,  AJIEKTPOPOPETHUYECKOE  TOPMOXKEHHE,
penakcaunoHHbI 3¢ dekT). [IpakTuueckoe UCrnonb30BaHUE ANEKTPOKUHETHUECKUX SIBJICHUM.

Pa3znen 5. Kunernveckue cBoiicTBa IMCHEPCHBIX CHCTEM

OCHOBBI CEIMMEHTAIMOHHOIO aHaimu3a. CBA3b CKOPOCTH OCAXKICHUS YacTHI[ C UX
pasmepoM. YcioBuss  coOmomenust 3akoHa  Ctokca.  CenIMMEHTAIlMOHHBIM  aHAIH3
nonuaucnepcHeix cucreM. KpuBas cenumenrtanuu. KpuBele pacnpeneneHuss 4acTUL IO
paauycaMm. DKCIIEpUMEHTAIbHBIE METO/Ibl B CEAMMEHTAIIUOHHOM aHAJIU3E.

MouekynsapHO-KUHETHYECKass TMpuUpoga OpOyHOBCKOrO JBUKeHHsS. CBsi3b MEXKIY
CPEIHEKBAPATUYHBIM CIBHTOM dYacTull M Kodddumuentom muddy3un (3akoH DUHINTEHHA-
CMOJTyXOBCKOT0). DKCIIEpUMEHTaJIbHAsE IPOBEpKa 3akoHa OiHIITEHHa-CMOIyXOBCKOTO.
CrnenctBus U3 T€0pUr OPOYHOBCKOTO JABMKEHUS.

CenumeHnTanoHHO-TU GG y3HOHHOE paBHOBecHE, TUIICOMETPUYECKUN 3aKOH.
CenMMEHTallMOHHAS] YCTOMYHUBOCTD IUCIIEPCHBIX CUCTEM.

Pa3nen 6. ArperaTuBHasi yCTOHYHBOCTD M KOATYJISALIMS JUCIIEPCHBIX CHCTEM

OO0mue BOMpOChl YCTOWYMBOCTH JUCHEPCHBIX cucteM. CeauMeHTallMOHHAs U
arperatvBHasi ycTOH4MBOCTU cucTeM. JInodunbHbie u 110(hoOHbBIE CUCTEMBI: CAMOTIPOU3BOJIBHOE
o0Opa3oBaHHUE OJHUX U HEOOXOAUMOCTh cTabmIn3anuu Apyrux. Kpurepuit mmopuibHOCTH CUCTEM
o Pebunnepy-1llykuny.

JInopunbuele nucnepcHble cucTteMbl. Knaccupukanus u oOmas XapakTepUCTHKA
MIOBEPXHOCTHO-aKTUBHBIX BEIIECTB. TepMOIMHAMUKA M MEXaHM3M MHIIEUI000pa30BaHMUSL.
Crpoenne munenn ITAB. Comrobunuzanus. OcHOBHbIE (DaKTOPBI, BIMSIONIME HA KPUTHUECKYIO
KoHIeHTpauuto Munennooopazopanus (KKM). Metonst onpenenenus KKM. Ilpumenenue [TAB.

JInooOHble aucnepcHble cucTeMbl. DaKTOpbl YCTOHYMBOCTH JTHO(GOOHBIX CHUCTEM.
beicTpas n mennenHas koarynauus. Kunernka koarymauuu nmo Cmonyxosckomy. OmnpeneneHue
CKOPOCTH U BPEMEHM IOJIOBUHHON KOArysiuu. 3aBUCUMOCTb YKCJIA YACTHUI] PA3HOTO MOpsAKa OT
BPEMEHM.

OcHoBHble mONIOKeHUsT Teopun Jlepsruna, Jlanmay, ®epes, OepbOeka (/JIDO).
PacknuHuBaromee AaBlIeHHE UM €M0  COCTAaBISIIOIIME. OHEPrus  AJNEKTPOCTATHYECKOTO
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OTTAJIKMBAHUS TPH B3aMMOJCHCTBHM CJIA003apsDKEHHBIX MHOBepXHOcTeH. Cuibl M 3HEprus
nputskenns. OOmiee ypaBHEHHWE MU DHEPIUM  B3aUMOJICHCTBHUSA JHMCIEPCHBIX YACTHIL.
[ToreHumanbHbple KPHUBBIE B3aUMOJICWCTBUS YaCTHIl B HMOHOCTAOMIIM3MPOBAHHBIX JHCIIEPCHBIX
cucremax. lloTeHnmanbHBI Oapbep M €ro 3aBUCUMOCTh OT TOJIUHBI Auddy3HOrO Ccios.
Koarynsuust B meppoM M BTOpOM MUHUMyMax. HelTpanuzannoHHass M KOHLEHTpallMOHHAs
koarymsinusi. Ilopor Owictpoit koarynsuuu. IlpaBwino Illyneue-I'apau. 3akon [lepsruna.
CraOunm3anus AUCIIEPCHBIX CHCTEM BBICOKOMOJEKYIsIpHbIMU coeanHeHusimu (BMC) u I1AB.
MeToibl OYMCTKM HPOMBIIIJIEHHBIX M OBITOBBIX CTOKOB, OCHOBaHHbIE Ha W3MEHEHUU
arperaTMuBHOM U CEIMMEHTALIMOHHON YCTOMYUBOCTH AUCIIEPCHBIX CUCTEM.

Paznen 7. CrpykrypooOpazoBaHue H CTPYKTYpPHO-MeXaHMYecKHe CBOlicTBa
JAUCIIEPCHBIX CHCTEM

Tunel  cTpyKTYp, 0Opa3sylolmuxcsi B arperaTuBHO-YCTOMUYMBBIX U  arperaTuBHO-
HEYCTOMYMBBIX JUCIEPCHBIX cucTemax. KHUIKOKPUCTAIUIMUECKOE COCTOSHUE arperaTMBHO-
YCTOWYMBBIX AUCIIEPCHBIX CUCTEM.

Bo3HukHOBEHHE OOBEMHBIX CTPYKTYp B arperaruBHO-HEYCTOMYMBBIX (JIMOPOOHBIX)
JMCIIEPCHBIX CHUCTEMax. B3anMMOCBsI3b MEXy BUIOM NOTEHUHUAIBHOW KPUBOW B3aMMOJEHCTBUSA
yactull (no teopun JJJIOO) u TMIIOM BO3HHMKAIOMIUX CTPYKTYp. KoarynsunoHHO-TUKCOTPOITHbIE
1 KOHJECHCAIIMOHHO-KPUCTAJUIM3alMOHHbIE CTPYKTYphl. Ilepexon oAHMX CTPYKTyp B Jpyrue.
Teopus cTpykTypooOpazoBanus ((U3NKO-XUMHUUYECKAsI MEXaHWKA) KaK OCHOBA MOJTYYeHHSI HOBBIX
MaTepHuasios.

Peonornuecknii Meron wWcciaenoBaHUS OUCIEPCHBIX cucTeM. OCHOBHBIE NOHATHUSA M
nJeaNbHble 3aKOHBl PEOJIOTHH. MoaenupoBaHUE pEOJIOTMYECKUX CBOWCTB Ten. Mojens
Makcsenna, moaens KenpBuna-®oiirra, Mmoaeiabs bunrama.

Knaccudukanuss AuCIEPCHBIX CUCTEM MO CTPYKTYPHO-MEXaHMUYECKUM CBOICTBaM.
Hpr0TOHOBCKHE M HEHBIOTOHOBCKHE )KMIKOCTH. [IceBionnacTuyeckue u TUIaTaHTHBIE )KUJIKOCTH
U TBEpJOOOpa3zHble Tena. BSA3KOCTh JKUIKHUX arperaTuBHO YCTOWYMBBIX JTUCHEPCHBIX CHCTEM.
VpaBuenus Oitnmreilina, [ltaygunrepa, Mapka-Kyna-XayBunka. Peonorudeckue cBolcCTBa
CTPYKTYPHUPOBAHHBIX KUAKOOOPA3HBIX U TBEPIOOOPAZHBIX CUCTEM.

[loBepXHOCTHBIE SIBICHUS W JHUCIEPCHBIE CHUCTEMbl B XUMHUYECKOW TEXHOJOTHHU.
Kosnounnnas xumus u oXxpaHa OKpYXarolen cpeapl.

4 O0beM yueOHOH TUCUUTIIMHBI

O0beM IMCUMILIHHBI
Buna yueOHoii padoThl Axax | Actp.
3E
4. 4.

OO0masi TPyA0eMKOCTh IV CHUTLTHHbBI 5 180 135
KonTrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 1,79 64 48
Jlexkun 0,89 32 24
[Tpaktueckue 3anstus (113) 0 0 0
JlaGopaTtopubie paboTs (JIP) 0,89 32 24
CamocrosiTeJibHas padoTa 2,22 80 60
KoHnTakTHas camocrositenbHas paboTa - -

2,22
CaMOCTOATENBHOE N3YUEHUE Pa3/Ie]IOB IUCHUIIIAHEI 80 60
Bua koHTpoJs:
JIK3aMeH 1,0 36 27
KoHTakTHas paboTa — MpOMEXyTOUYHas aTTeCTalus 10 0,4 0,3
IToaroroBka K K3aMeHy. ' 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTaN U padoyeil mporpamMMel AUCUUIIMHBI «MaTeMaTHKa
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1. Heab aucuMnauHbl - (GOpMUPOBAHHE Yy CTYIACHTOB CHUCTEMbI OCHOBHBIX MOHSTHIA,
HCIOJIb3YEMBIX JJIsi MOCTPOEHHUS BAXKHEHIIMX MaTeMaTH4YECKMX MOJEIE U MaTeMaTHYeCKUX
METO/IOB AJIsl ONIMCAHUS PA3IMUHBIX XUMUKO-TEXHOJIOTUUECKUX [TPOLIECCOB.

2. B pe3yabTare n3yueHus AMCHUIJIHMHBI 00yYAIOMIMIACS I0JIKEeH:

Obnadams CleyONMMUA KOMIIETCHIIMSAMU U UHAUKATOPAMH UX JOCTHXKEHUS:

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

3uams:

OCHOBBI JU(GGEPEHIINATBFHOIO W HHTErPAIbHOTO HMCUYUCIEHHs, A depeHIHaTbHbIX
ypaBHEHUI

— MaTEeMaTHYECKUe TEOPHH W METOJbI, JICKAIIHEe B OCHOBE IOCTPOCHUS
MaTeMaTHYECKNX MOJICIIEH;

— OCHOBBI PUMEHEHHSI MATEMAaTHICCKIX MOJICIICH H METOJIOB.

Ymemo:

— BBIOMPATh MAaTEMaTHYCCKHEC METOJbI, TPUTOIHBIC JUISI PEIICHUS KOHKPETHOM
3aJauu;

- WCI0JIb30BaTh MAaTEMaTHYECKHE TIOHATHS, METOJIbI W MOJEIH IS OTHUCAHUS
Pa3IMYHBIX TTPOIECCOB;

— BBISBIIATE MaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, JIeXKAIIHEe B OCHOBE
KOHKPETHBIX TPOIIECCOB;

- WCI0JIb30BaTh OCHOBHBIE METOJIbI CTATUCTHICCKON 00paOOTKY JaHHBIX;

— MPUMEHSTh MAaTEeMaTHICCKUE 3HAHKS Ha MEKIUCITUTUTMHAPHOM YPOBHE.

Bnraoemy:

- OCHOBaMHU  (yHJAMEHTANbHBIX MaTeMAaTUYECKUX TEOpUH U  HaBbIKaMU
MCIO0JIb30BAHUS MaTeMaTHUECKOIo anmnapara;

— METOJIaMHU CTATUCTUIECKON 00pabOTKH HHPOPMAIIHH.

3. Kparkoe cogep:xaHue TUCHMILIHHbBI

BBenenue. IIpeamer u metoasl MaremaTuku. OnuUcaHUE OCHOBHBIX Pa3lEiOB Kypca.
CrpykTypa Kypca v IpaBuJia pEUTUHTOBOM CHCTEMBI.

Pasznen 1. DiieMmeHTHI aredpbl.

UucnoBsie MHOXKECTBA, KoMIUIeKCHBIC yncia. Onpeaenurenu |l u Il mopsinkos. BekTopsi:
OCHOBHBIE TIOHATHA, CKalspHOE, BEKTOPHOE U CMEIIAaHHOE IMPOU3BEACHUS BEKTOPOB.
AnHanutuyeckas reOMETpHs: psiMasi Ha IVIOCKOCTH, KpuBble || mopsaka. Matpuibl: neiicTBus Haj
MaTpHIlaMH, TPUBEJIEHUE K CTylmeH4YatoMy Buay W Bunay ['aycca. Panr marpunbl. OOpartHas
marpunia. Teopema Kponekepa-Kanemm. PemeHne cucrem IHMHEHHBIX —alreOpanyecKux
ypaBHeHuil. CoOCTBEHHBIE YUCia U BeKTOpbl. KBagpaTuuHbie GOpPMBL

Paznen 2. ®ynxkumsi oaHoii mnepemeHHoil. Ilpenen ¢ynkuumn. HenmpepbiBHOCTH
pyHknum.

Oynkuus. CrnocoOsl 3aganus GyHKIuU. DaemMeHTapHble ¢yHkuuu. [Ipeaen gpyHkuuu B
touke. OmHOcTOpoHHHME mpenaenbl. llpenensr Ha OeckoHEUHOCTH. beckoHEYHO Malble U
O0eckoHeYHO Ooublne (PYHKIUMU, UX CBOMCTBA U B3aUMOCBsI3b. OCHOBHBIE TEOPEMBI O TIPEEIIax.
[lepBrIii M BTOpON 3aMeyarenbHbIe Mpeneibl. HempepblBHOCT, (YHKIHH B TOYKE W Ha
npoMexyTtke. CBoiicTBa (PyHKIIMI, HEMIPEPHIBHBIX Ha OTpe3Kax. Touku pa3pbiBa GYyHKIMH U UX
KIaccupUKaIus.

Paznen 3. ludgdepennnanbHoe ncuucjiaeHne pyHKIMN 0OJHOM IepeMeHHOi.

[IpousBonHas QyHKIUU, €€ TEOMETPHUYECKU M MEXaHWYEeCKH CMBICT. YpaBHEHUs
KacatenbHOUW W HopMmanu. [IpaBuna muddepennupoBanus. Tabaua OCHOBHBIX MPOU3BOIHBIX.
HuddepeHuupyeMocTh (YHKIMH: ONpeAeNieHHe, TEeOPEeMbl O CBSI3M HENPEPHIBHOCTH U
middepeHmpyemMocTy PyHKIMHU U € CylIeCTBOBaHUEM Ipou3BoHOHN. [luddepennnan GpyHKuuu:
ompenenenue, cBoiictBa. I[IpomsBogHas  crnoxHOW — GyHKIUH. OCHOBHBIE  TEOPEMBI
muddepennuanpHoro ucuncienus: Pomns, Jlarpanxka, Kommu. [Ipasuno Jlonmurans (packpbiTue
HeonpenenenHocrei). [Ipou3BogHBIe  BBICHIMX  TOPAAKOB. MOHOTOHHOCTH  (DYHKIIWU:
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oTpesieNieHne, HEOOXOIUMBIE U JIOCTATOYHBIE YCIOBHUA. DKCTPEMYM (YHKIMH: OTpE/eieHue,
HEOOXOAMMBIEC U JIOCTaTOYHBIE YCIOBHUS. BBIMYKIOCTh, BOTHYTOCTh M TOYKH Iepernda rpapuka
GbyHKUIMU: omnpeneseHusi, HeoOXOAUMBIE U JIOCTATOYHbIE YCIOBHS UX cyliecTBoBaHUs. OOmias
cXema HCCleoBaHus GyHKIUH, TOCTPOCHUE UX IPaUKOB.

Pa3nes 4. UnTerpajbHoe ncuucieHue pyHKIMU OHOH NepeMeHHOi.

[lepBooOpaznas ¢ynkumsa. HeompeneneHHslii wHTErpanm u ero cBoiictBa. TaOmuma
OCHOBHBIX MHTErpajioB. MeTOIbl MHTETPUPOBAHMS: HENIOCPEACTBEHHOE UHTEIPUPOBAHUE, METO
MOJICTAHOBKH, WHTEIPUPOBAHUE [0 YacTAM, WHTEIPUPOBAHUE palMOHAIbHBIX JApoOeH,
UHTEIPUPOBAHUE  HEKOTOPbIX  HMPPAllMOHANbHBIX M TPUTOHOMETPUYECKUX  (PYHKIMIA.
OnpeneneHHblil UHTErpaji, €ro reoMETpUYECKU CMBICH, €ro cBoiicTBa. TeopemMa o cpeaHeM
3HaueHuu. ®opmyna Herotona-JleiiOHuna. 3aMeHa NepeMEeHHOM U UHTErPUPOBAHKE 10 YacTsIM B
OTIpe/IeIEHHOM MHTErpasie. Briuucienue miomaei miockux Guryp u 00beMoB Tel BpalleHUs C
MIOMOIIBIO OTIpeieTIeHHOro uHTerpaina. HecoOcTBEHHbIE MHTErpalibl: ONpEENICHUs, CBOWCTBA,
METO/1bI BBIYMCIICHUSI.

Paspnen S. InppepenuuanbHoe ucuncieHne GyHKUMA HECKOIbKUX MepeMeHHbIX.

OyHKIMM ABYX M 0oJiee MEpPEeMEHHBIX: OIpeneieHne, 00JacTh ONpeleseHus, 00JacTh
CYLIECTBOBaHMs, T'€OMETpUYECKas WHTEpHpeTalys, JIMHUU YpPOBHS, U TMOBEPXHOCTH YPOBHS.
[Ipenen pynkuuu B Touke. YacTHble MpoU3BOAHBIE (HAa MpUMepe PYHKIUHU ABYX MEPEMEHHBIX).
HuddepenunpyeMoctb  (QyHKIUU:  OompeAeneHHe,  CBA3b  AUPPEepeHIupyeMocTH  C
HENpPEepPhIBHOCTBIO M C CYIIECTBOBAHMEM YaCTHBIX MPOM3BOAHBIX. JlocTarouHble yCIOBHUS
mipdepenunpyeMoctd  pyHkuu. JuddepeHuupyemMocTs  CIOKHOM  (QYHKIMHM, TOJHAS
npousBojHas. [uddepenunan QyHKIUM JBYX MEpEMEHHBIX, €ro HHBapHUAHTHOCTb.
HuddepenunpoBane QyHKIUU OJHOM M JByX MEPEeMEHHbIX, 3aJaHHOW HesBHO. YacTHble
pou3BoAHbIe M AuddepeHnnanbl BbICIIMX HNOPsAKOB. TeopemMa O pPaBEHCTBE CMENIAHHBIX
IOPOM3BOAHBIX (U1 (YHKIMHM JBYX MEpPEMEHHbIX). AHAINTUYECKUH NPU3HAK [OJHOIO
muddepennnana. [IponsBoaHas Mo HAMPaBICHUIO: OMpeeneHue, GopMysa Uil €€ BIYUCICHUS.
I'pammenT m ero cBoicTBa. DKCTpeMyMbl (YHKIHMH JBYX TEPEMEHHBIX: OIpEACIICHNUs,
HEO0XOMMOE M JIOCTaTOYHOE YCJIOBHS CYLIECTBOBAHUS IKCTpPEMyMa. YCIOBHBIH 3KCTPEMYM:
OIpesieIeHNe, METOJbl HAaX0XJIEHHUs TOYEK YCIOBHOIO 3KCTpeMyMa (IpSAMOl METOX U MEeTO[
MHouTeneit Jlarpanka). HauGosnbliee 1 HanmeHbliee 3HaueHUsI GYHKIUH JABYX IEPEMEHHBIX B
3aMKHYTOH 00JIacTH.

Pa3znen 6. KpaTHbie mHTErpaJibl.

JIBOMHOM UHTErpaJl: ONIpeAeiCHuEe, TEOMETPUUYECKHUI CMBICI, CBOICTBA. Teopema o cpeiHeM
3HAYEHUU JBOWHOTO MHTErpana. BeluucieHue ABOWHOIO HMHTErpajla B JIEKapTOBOW CHCTEME
KOOpJAUHAT. BpluKMcileHHMe NBOMHOIO MHTErpaja B IOJSIPHOM cucTreMe KoopauHar. MHterpain
Oiinepa - Ilyaccona. IlpunoxeHuss ABOMHOTO WHTErpaja: BBIYMCICHHE IUIOUIAAN IUIOCKOU
o0nacty, 00beMa HWIMHAPUYECKOTO Tella, IUIOIAAN TIOBEPXHOCTH, MACCHI IIJIACTUHKY C 3a/JaHHOM
IUIOTHOCTBIO, KOOpAMHAT ILIEHTpA TSDKECTH IUIACTUHKHU. TpOMHOM MHTErpan: OIpEleNICHUE,
¢u3nyeckuil U reoMeTpUYEeCKUi CMBICI, CBONCTBA, TeOpeMa O CPEJHEM 3Hau€HHH TPOWHOIo
UHTErpana. DBeluMciieHME TpPOMHOrO WHTErpasa B JEKapTOBOM CUCTEME KOOPIMHAT, B
LWIMHAPUYECKUX M cpepudeckux KoopauHarax. [IpwiiokeHuss TpoOHHOro MHTerpana:
BBIUMCIIEHUE 00beMa, MacChl TeJa € 33/JaHHON TUNIOTHOCTBIO, KOOPJIMHAT LIEHTpa TSHKECTH Tena.

Paznen 7. KpuBosinHeiiHbIe M NOBEPXHOCTHBIC HHTErPAJIbIL.

KpuBonuHelHbIi MHTErpan Mo KOOpAMHATaM: ONpejaeieHue, (U3MYeCKUil CMBICI, CBOICTBA.
Bbluncnenne kpuBoiMHEHHOro uHTerpaia. QPopmyna JUis  BBIYMCICHHS paboThl IpU
NIEPEMEILEHUN MaTEpUaIbHON TOUKH B CUJIOBOM I10JI€ BJI0JIb HEKOTOpOro nytu. @opmyna ['puna
JUIA BBIYMCIIEHUS KPHUBOJMHEMHOIO HMHTETpajia IO 3aMKHYTOMY KOHTypy. HesaBucumocts
KPUBOJMHEWHOTO MHTETpaja OT IyTH WHTETPUPOBAHUSA: HEOOXOIUMOE U JIOCTATOYHOE YCIOBUE
HE3aBUCUMOCTH, KPUTEpH He3aBUCUMOCTHU. [loTeHInanbpHoe moJjie, MOTeHIUaNnbHas QYHKIHUS 1
€€ BBIUMCIICHHE. BplunciieHne KpUBOJMHEHHOIO WHTErpana, HE 3aBUCALIETO OT IYyTH
uHTEerpupoBaHus. [I0BepXHOCTHBIN HHTErpai: onpeaeieHne, GU3NUECKUil CMbICI, BBIYUCICHUE B
JeKapToBOH cucteMe koopauHar. Teopema ["aycca-Octporpaackoro. @opmyna Ctokca.
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Paznea 8. IluddepennuaibHbie ypaBHeHHs IEPBOro NMOPSiAKA.

Huddepenunanbupie  ypaBHEHHS:  ONpEACICHUE, TMOPAIOK, pEUIeHHe, Teopema
CYIIECTBOBAHMS M €IMHCTBEHHOCTH pemienus. 3anada Komm. {uddepennnanbabie ypaBHEHUS C
pazaensomuMucs nepeMeHHbIMU. OTHOPOIHBIE ypaBHEHUS |-T0 nopsiika: onpeaeneHue u METO
pewieHusd. Jlunelinple ypaBHeHUs |-To mopsiaka: onpenenceHue U METOJ pelleHus. YpaBHEHUs
bepuymnmu: onpenenenune u meton pemeHus. JuddepeHunanbHble ypaBHEHHS B TIOJHBIX
maddepeHnuanax: omnpeAeNeHHMEe W METOJ  pemeHus. VHTerpupyromuil  MHOXHTEIb!
OTpeneNieHne, CBEICHHE K YpaBHEHHIO B TOJHBIX auddepeHmmanax ¢ MOMOUIbIO
MHTETPUPYIOIIETO MHOXKHUTEIS.

Paznen 9. Indpepennuaibabie ypaBHeHHs] BTOPOr0 MOPSIAKA.

Huddepenunanbapie ypaBHEHHSI BTOPOTO MOPSAKA, JOMYCKAIOUINE TIOHIKEHUE TTOPSIKA.
Jluneiinble nud¢epeHnnaIbHble YpaBHEHHUSI BTOPOTO MOpsiKa: ONpEeNesieHHue, OJHOPOIHbIE U
HEOJHOPOHbIE JIMHEMHbIE ypaBHEeHUs. CBoiicTBa perieHnil. JInHneitHas He3aBUCUMOCTh (DYHKIIHI.
Onpenenurens BpoHckoro u ero cBoicTBa. Teopembl 0 CTPYKTYpe OOLIUX pPEeleHUl JTUHEHHBIX
OJIHOPOJHBIX M JUHEWHBIX HEOJHOPOIHBIX MU(PEepeHIINAIbHBIX YPaBHEHUI BTOPOTo MOPSIKA.
dyH/IaMEHTalIlbHAsE CHUCTEMa PEIICHWH JIMHEHHOro OJHOPOJHOTO  AuddepeHIInaIbHOTO
ypaBHEHHUS BTOPOro nopsjka. Jluneinsie oqHOpoiHbIE Tu(depeHIInaIbHble YpaBHEHUS BTOPOTO
MOpsIIKa C MOCTOSTHHBIMU Kod(dduueHtamu: Meron Dinepa Uil pellIeHHus 3TUX YpaBHEHMM.
JluneiiHble HEOHOPOAHBIE AU depeHInaTIbHbIE YPaBHEHUSI BTOPOTO MOPAIKA C MOCTOSIHHBIMU
ko3¢ uImeHTaMi: MeToJ| MoAOOpa YacTHOTO PEUIEHHs] 3TOT0 YpaBHEHHS C IPaBOW YacThiO
CHEeMaIbHOTO BUJAa MW METOJ BapHallud TPOU3BOJIBHBIX IOCTOSHHBIX. JIMHElWHbIe
muddepeHnnanbHble  ypaBHEHHUSI N-TO MOPSAJIKa: CBOWCTBA PEIHICHHUH, TEOPEMbI O CTPYKType
oOuiero pemieHus. AJITOPUTM MOCTPOEHUS OOIIEro peuieHus JTMHEHHOTo IuddepeHInaIbHOTo
ypaBHEHMsI N-To MOpsiAKa ¢ HOCTOSIHHBIMU KO3()(PUIIMEHTaMU.

Pasznen 10. Cucrembl nuddepeHnaIbHbIX YPAaBHEHUI.

CucteMbl TMHEHHBIX U PepeHIINATbHBIX YPaBHEHUH IEPBOT0 MOPsAKA, pEIIEHHE METOIOM
uckimoueHus. CucTeMbl JTUHEWHBIX TU(GQepeHIMaIbHbIX YPABHEHUI MEPBOrO MOPsIKA, METOJ
BapHalMK MIPOU3BOJIBHBIX MOCTOSHHBIX. CHCTEMBI TMHEWHBIX OJHOPOAHBIX YPaBHEHUH IEPBOTO
MOPSIKA C MOCTOSTHHBIMU Kod(dpurmentamu, meto ditniepa. CHCTEMBbI IMHEHHBIX HEOTHOPOTHBIX
muddepeHInanbHBIX YPaBHEHUH ¢ TOCTOSTHHBIMH KO3 pHUIIneHTaMu.

Pa3znen 11. YUucaoBble 1 QyHKIIMOHAJILHbIE PSAIbI.

UYucnoBble psizibl: OCHOBHBbIE IOHATHS, CXOIUMOCTh psna. HeoOXonumslil mpusHaK
cxoguMmoctu psga. CBoWCTBa CXOAAINMXCS psAnoB. JloCTaTOYHBIE NPU3HAKM CXOJUMOCTHU
3HAKOIOJIOKUTEIBHBIX PSIOB: MHTErpaibHbld Ipu3Hak Komu; npu3sHaku CpaBHEHMS PAJOB;
npusHak [lamambepa; paaukanbHbii npusHak Komm. Psager J{upuxie. 3HakodepeIyrOmuics ps:
onpenenenue, npusHak JleitOHuIa. AOCONIOTHAs U YCIOBHAs CXOJMMOCTb 3HAKOIEPEMEHHbIX
psanoB. OyHKuMOHANBHBIE pAbl. CTeNeHHbIE psAfbl: olpenesneHue, TeopemMa Alesns, UHTepBal
CXOAMMOCTH, paanyc cXxoauMocTH. CBOMCTBa CTeNeHHBIX pAnoB. Panel Telnopa n Maxiopena:
olpeieNieHue, yCIoBUs CX0AUMOCTH psifa Teinopa k ucxonnoi pynkuuu. Jlemma lim X _ o mus

n—owo

VX € R. JlocratouHble yCIOBUS CXOTUMOCTH psia Teitnopa. Anroput™ pasnoxeHust GyHKIUU B
psaa Maknopena. OCHOBHBIE pa3NoKeHus (HyHKIIHI: e*, sin X, cosx, In (1+ x), (1+ X)n, arctgx ,

arcsinx B psn Maxnopena. Pasznoxenue ¢QyHkimit B psag Teinopa ¢ MOMONIBIO OCHOBHBIX
pasnoxenuil. [IpuMeHeHne CTENEHHBIX PAAOB: MPUOIMIKEHHBIE BBIYMCIECHUS, NPUOIMKEHHOE
pemeHure qudQepeHnanbHbIX YpaBHEHUH.

Pazgen 12. Teopuss BepositHocTeil. Ciy4yaliHble BeJIMYHHBI H HMX 3aKOHBI
pacnpenejaeHus.

[Ipenmer Teopun BepositTHocTed. CiydaiiHble cOOBITHS. [IpOTHBOMOJNIOXKHBIE COOBITHS.
HezaBucumble coObiTusa. OtHocuTenbHas uactoTa. Kiaccuueckoe U TeoMeTpUyecKoe
ONpPEEIICHUE BEPOSITHOCTU. OJIEMEHTapHas TEOpUsl BEPOSATHOCTEH. MeETOobl BBIYMCICHUS
BeposTHOcTei. I[IpocTpaHcTBO  snemeHTapHbIX coObITHil. Kiaccuueckoe —ompeseneHue
BEPOATHOCTH. AsireOpa COOBITHIL: TEOPEMBI O BEPOSITHOCTH CYMMBI COOBITHI, TPOTUBOTIOI0KHBIX
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COOBITHH, CyMMa BEpPOATHOCTEH HECOBMECTHBIX COOBITHH, 0O0pa3ylolIUX IOJIHYI TPYIILY.
AxcroMaTudeckoe omnpeneneHne BeposTHOCTU. CTaTUCTHMYECKOE OIPENEIEHUE BEPOSTHOCTH.
VYcioBHasg BepoATHOCTb. TeopeMbl 0 BEPOSITHOCTU NMPOU3BEACHUS 3aBUCHUMBIX U HE3aBUCHUMBIX
coObituil. [lonnas BepositHocTh. IloBTOpHBIE McnbITanus. @opmyna bepuymmu. JlokanbHas u
HHTETpalibHas Teopembl MyaBpa-Jlamaca. @opmyiia [Iyaccona.

[lonsTHe cinydaliHOM BeTU4UHBL. JIMCKpETHBIE U HENPEPbIBHBIE CITydyaliHble BETUYHUHBI. 3aKOH
pacnpesneneHuss ciay4yailHo BenuuuHbl. DOYHKUUS pacnpelesieHusi, €€ CBOMCTBa, TIpaduk.
[InoTHOCTB pacmpeneneHnsl HENPEpbIBHOM ClydyallHOM BEJIMYUHBI (IUIOTHOCTH BEPOSITHOCTH).
@opMmyiia 1515 BEpOATHOCTH 1011 JaHUs HEIPEPBIBHOM CIIy4aliHOW BEJIMYHHBI B IAHHBIN HHTEPBAJI,
BBIPKCHHBIN Yepe3 MIIOTHOCTh BEPOSITHOCTH, TEOMETPHUECKHII CMBICI (popmyisl. BuHOMEaTBHOE
pacnpenenenue, pacnpeneneHue Ilyaccona, paBHOMEpPHOE pacIpeneneHHe, HOPMalbHOE
pacnpeeseHue, S5KCIOHEHINAIbHOE PACIPENEICHUE.

Pazgen 13. MaremaTH4eckasi CTaTHCTHKA.

[Ipenmer maTemarnueckod cratucTUKU. OCHOBHBIE 33/1a4ll MATEMaTUYECKOW CTaTHCTUKH.
Br16opounsiii Meroa. Cratuctuueckoe onucanue. Beibopku. I'nctorpaMma U MOJIMTOH 4acToT.
Cratuctuueckas (amnupudeckas) QyHKIUS pacupeaenenns. BeloopouHble XapakTepUCTUKU U X
pacnpenenenusi. CocrosiTenbHble, 3(QQEKTUBHBIE CMEIIEHHbIE M HECMEIIEHHbIE OLEHKU
napameTpoB. CTaTUCTHYECKOE CpeAHEe, CTATUCTUYECKAas AUCTIEPCHUSl U CTAaTUCTUYECKOE Cpe/lHEee
KBaJIpaTUYHOE KaK TOUYEYHBIE OIIEHKU HEM3BECTHBIX: MAaTEMATUYECKOTO OKHUJIAHUS, AUCIIEPCHH,
CpeIHEero KBaJpaTUYHOIO OTKJIOHEHUs. JloBepuTeNbHbIE WHTEPBAJbl U WUHTEPBAIbHbBIE OIIEHKHU.
JloBepuTeNbHbIE OLEHKH HEM3BECTHOM BEPOSITHOCTU MO OOJBIIMM BbIOOpKaM. JloBepurenabHas
OIIEHKA MAaTeMAaTHYECKOr0 OXKUIAHUS IPU HEU3BECTHOW aucnepcuu. JloBepuTenbHas OLEHKA
CpeIHEero KBaJIpaTUYHOrO OTKJIOHEHUs. TouHble BbIOOpOUHBIE pacnpeaeneHus: CThiofeHTa (t-
pacripenenenne), ®umepa-Crenexopa (F-pacmipenenenue), Ilupcona (y?-pacmpenencHue).
IIpoBepka CTaTUCTHYECKUX TUNOTE3. MaTeMaTH4eCKHEe METOIbl INPOBEPKH CTATHUCTUYECKHUX
TUIOTE3. DIIEMEHTBI TEOPUH KOPPEIALIUN.
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4. O0beM yueOHOM THCHHMIIINHBI

Cemectp
Bupn yue6Hoi padoTnl Bcero 1 2 3
3E Axan.u. 3E Axajn.u. 3E AKajn.u. 3E AKajn.u. 3E AKan.u.

OO01mas TPYI0eMKOCTh TUCIHIIJIHHBI 18 648 5 180 5 180 5 180 3 108

KonrakTHasi paboTa — ay1iMTOpHbIE 3aHATHUS: 7,56 272 2,66 96 1,78 64 1,78 64 1,34 48

Jlexnun 3,56 128 1,33 48 0,89 32 0,89 32 0,45 16

[TpakTiaeckue 3anstus (I13) 4 144 1,33 48 0,89 32 0,89 32 0,89 32

CamocrosiTeJibHasi padoTa 8,44 304 2,34 84 2,22 80 2,22 80 1,66 60

KoHTakTHas camocTosiTeNbHas paboTa 0,6 0,4 0 0 0,2

CamocTosTenpbHOE HN3Y4YCHHEC pasacioB JUCHUITIIMHBI 8!44 303,4 2!34 83,6 2’22 80 2!22 80 1166 59,8

Buja koHTpOJIs — 3a4eT ¢ OleHKOH + + + + - - - - - -

Bun konrpoJs — 3aver + + - - - - - - + +

Bua koHTpoJIsi — JK3aMeH 2 72 1 36 1 36

KonrtakTHas paboTa — mpoMeKyTOYHAs aTTeCTAIUs 5 0,8 1 0,4 1 0,4

[ToaroroBka K 3K3aMeHY. 71,2 35,6 35,6

Buja uToroBoro KOHTpoJIs: 3ader ¢ OLEHKOM DK3aMeH DK3aMeH 3auer

Cemectp
Bupn yue6Holi padoTsl Bcero 1 2 3 4
3E AcTp. 4. 3E AcTp. 4. 3E AcTp.u. 3E AcTp.u. 3E AcTp. 4.

OO0masi TPyA0eMKOCTh IV CHUTLITHHbI 18 486 5 135 5 135 5 135 3 81
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 7,56 204,12 2,66 71,82 1,78 48,06 1,78 48,06 1,34 36,18
Jlexuuu 3,56 96,12 1,33 35,91 0,89 24,03 0,89 24,03 0,45 12,15
[Tpaktiueckue 3anstus (I13) 4 108 1,33 35,91 0,89 24,03 0,89 24,03 0,89 24,03
CamocrosiTesibHasi padoTa 8,44 227,88 2,34 63,18 2,22 59,94 2,22 59,94 1,66 44,82
KonTakTHas camocrositenbHas paboTa 0,45 0,3 0 0 0,15
CaMocToATenbHOE U3YUEHUE Pa3/IeiOB IUCIUTUTUHEI 8,44 227 43 2,34 62,88 2,22 2,22 1,66
Bua koHTpoJs1 — 3a4eT ¢ OneHKo + + + + - - - - - -




Bua konTpoJs — 3auer + - - - -

Bua konTpoJisi — Jk3ameH 54 27 27

KoHTakTHas paboTa — mpOMEeKyTOUHAS ATTECTAIIHSI 0,6 0,3 0,3

[TonroroBka k ’K3aMeHy. 53,4 26,7 26,7

Buja uTOoroBoro KOHTpoJisi: 3auer ¢ OEHKOMH IK3aMeH IK3aMeH 3auer
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AHHOTa U padoyeil NPOrpaMMbl JUCHUIIMHBI
«Du3znKa»

1. Heap qucuunIMHbI — MPpUOOpPETeHNE 00YJAIOIIUMHUCS 3HAHHMA 110 OCHOBHBIM pasjienaM (GU3HKH H
YMEHHIO IPUMEHATDH UX B JIPYTUX €CTECTBEHHOHAYYHBIX JIUCHUIUIMHAX.

2. B pe3yabTaTe H3y4eHus: AUCHHUILIMHBI 00y4AKOLIUIACS JOJIKEH:

Obnadamye CleAYIOMUMA KOMIIETEHIIMSMU ¥ UHIUKATOPAMH UX TOCTH)KECHUS:

OIIK-2.4, OIIK-2.7, OIIK-2.11

3nams:

- (¢u3nvecKkue OCHOBHI MEXAaHWKH, (PU3MKH KOJICOAHWI W BOJIH, DJIEKTPUYECTBA M MarHETHU3Ma,
AJIEKTPOAUHAMUKH, CTATUCTUYECKON (PU3UKU U TEPMOIMHAMUKHU, KBAHTOBOW (PU3HKHY;

- CMbICIT QYHAAMEHTAIBHBIX (PU3NUECKUX 3aKOHOB, IPUHIIMIIOB U MOCTYJIATOB; UX (POPMYIUPOBKHU U
IPaHULbl IPUMEHUMOCTH;

- CBSI3b UIMPOKOTO Kpyra (pu3nueckux sIBICHUH ¢ (QyHAaMEHTaIbHBIMU MPUHLIMIIAMUA U 3aKOHAMH
(U3KMKHN; OCHOBHBIE METO/Ibl PEIIEHUS 3a/]ayu M0 ONMUCAHUIO (PU3NYECKUX SBJICHUM;

- MeTObl 00pabOTKHU Pe3ybTaTOB (PU3NYECKOTO SKCIIEPUMEHTA.

Ymemo:

-IIPUMEHATh TEOPETHUECKHE 3HAHUS M SKCIIEpUMEHTAJIbHbIE METO/bl HCCIEA0BAaHUS IPU PEIICHUU
npodecCHOHANBHBIX 33724,

-IIPOBOJIUTH PACYETHI, OCYIIECTBIISITh AHAJIU3 U HA OCHOBE TOTO JIeIaTh 00OCHOBAHHBIE BHIBOIBI;

- QaHAJIM3UPOBATh Pe3yJIbTaThl HAOIIOIEHUI U SKCIIEPUMEHTOB C IPUMEHEHHUEM OCHOBHBIX 3aKOHOB U
MPUHIIUIOB (PU3HKY;

- OTpEeNATh XapakTep (PU3UUYECKUX MPOILIECCOB MO KOMIUIEKCY SKCIEPUMEHTATbHON MH(pOpMauu
MIPU TIOMOIIY TpauKOB, TAOIUIl U YPABHCHHI;

- MPEACTaBIATH 00pa0OTAaHHYIO AKCIIEPUMEHTAIBHYIO U TEOPETHYECKYIO MH(OpMAIMIO B YCTHOW H
MUCBMEHHOM (popme, B TOM YHCIIe C UCTIOIb30BaHUEM COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOIOTHIA.

Braoemy:

- HaBBIKaMH pabOTHI C IUPOKUM KPYroM (pu3ndecKux mpuOOpoOB U 000PYI0BAHHS;

- HaBbIKAMH 000CHOBAHUS CBOUX CYXKJCHHI U BBIOOpA METO/1a UCCIIEIOBAHMUS.

3. Kpatkoe cogep:xaHue QU CHUIIHHbI.

Paznen 1. ®usnuecKkye OCHOBLI MEXaHUKH.

1.1. IIpeamer duzuxu. MeToap! (U3MUECKOTO UCCIEOBAHUS: OIBIT, TUIIOTE3a, IKCIIEPUMEHT, TEOPUSI.
[Ipeamer kuHematuku. Ilepemenienue, CKOpocTb, YycKopeHue. KuHemaTnueckue XapaKTepHCTHKU
BpaILaTEIbHOTO JABUKECHUS.

1.2. 3akonbl HproTOHA. 3aKOH BCEMUPHOTO TATOTEHUS. 3AKOH BCEMUPHOTO TATOTeHUs. J|BUkKEeHue Tena
repeMeHHoM Maccsl. YpasHeHuss Meniepckoro. @opmyia L{noakoBckoro.

1.3. Yopyruii u Heynpyruil yaapsl mapoB. MOMEHT HHEpLIMA MAaTepUaIbHOM TOYKU U TBEPJOTO Tea.

1.4. Kunematuka rapMmoHuveckux koisiebanuii. JluddepennuanbHoe ypaBHEHHE TapMOHHUYECKHX
koneOanuil. IloHATHe O 3aryxallmUX M BBIHYKIEHHBIX KoyieOaHHsaX. BomHoBoe nBumkenue. BomHbl
MIPOJOJIBHBIE U MONIEPEUHBIE.

Pa3nea 2. MoaekyisipHasi puznka 1 TepMOIHHAMHUKA.

2.1. DnemeHThl TepMOAWHAMHMKM U (u3ndeckod KuHeTHKH. MpeanbHblii ra3. Pacnpenenenue
BbonbumMana u ero obuiedusnueckuii cMpici. PeanbHelii ra3. YpaBaenue Ban-nep-Baanbca.

2.2. TepmoauHaMuyeckuid meron B (usuke. PaBHOBecHble cocTosHus. Haudama TepmoauHaMUKH.
[{ukiel. DHTpONHUS U €€ CTaTUCTUYECKOE TOJIKOBAHUE.

2.3. SBnenue nepenoca. Auddysus. 3akon duka. TermnonpoBogHocTs. 3akoH Pypbe. BHyTpeHHee
TpeHue (BI3KOCTh). 3akoH HproTOHA.

Pa3nes 3. DileKTpOCTATHKA M MOCTOSTHHBIH 3JICKTPHYECKHI TOK.

3.1. 3akon Kymona. Teopema Ocrporpaackoro-I'aycca. Jumons.  Juanekrpuku B
NIEKTPOCTATUYECKOM II0JIE.

Pasnen 4. DiiekTpoMarseTusm.

4.1. 3akon Amnepa. 3akoH buo-Casapa-Jlamuiaca. Cuna Jlopenna.

4.2. MarneTuku. JNeKTpOMarHuTHas MHAYKIUsA. Y paBHeHue Makcsena.
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Paznea 5. OnTuka.

5.1. Unarepdepennus BosH. udpakuus BonH. [lonspuzarus BoJH.

5.2. TenoBoe uznydyenue. 3akoH Kupxroga. ['unoresa [Inanka. KBanToBOE 00BSICHEHNE TEIIJIOBOTO
uznydenus. Ipdexr Komnrona.

5.3. SAnepnas mozens atoma. [locrynarsl bopa. Atrom Bosopoaa o bopy.

Pa3nen 6. DiieMeHTHI KBaHTOBOM (pu3uKH.

6.1. 'unotesa ne bpoiinsa. BonnoBoe ypaBuenue lllpeaunrepa ans craiuoHapHbIX COCTOSHUN. ONBITHI
[Hrepna-I'epnaxa.

6.2. MHuoroanektporsbsiii atom. Dddekr 3eemana. [Ipunmun [Taynu. KBaHTOBBIE cTaTHCTHUECKHE
pacnpenenenust bose-Ditamreitna n ®epmu-/upaka. @oHonsl. 3akoHbl [lebas 1 DWHIITEHHA.

4. O0beM yueOHOM THCHHMIIINHBI

Beero Cemectp
Bun yaeOHoli paboThI Ne 2 Ne 3
3E Axap,. 3E Axap,. 3E Axap,.
q. q. T,
OO0mas TpyT0eMKOCTh TUCITUTITHHBI 12 432 6 216 6 216
KonrakTHasi paboTa — ayIMTOpPHBIE 35 128 1.3 48 2.2 80
3AHATUA:
Jlexmun 1,3 48 0,4 16 0,9 32
[MpakTuaeckue 3anstus (I13) 1,3 48 0,4 16 0,9 32
JlaboparopHubie paboTsl (JIP) 0,9 32 0,4 16 0,4 16
CamocrosiTeJibHas padoTa 6,5 232 3,7 132 2,8 100
KonTtakTHas camocTosiTebHas paboTa 0,8 0,4 0,4
CamMocTosTeTbHOE H3yUeHHE Pa3/IeIIOB 6,5 2312 3,7 1316 2,8 96.6
JACHHUILINHEI
Buabl KOHTpOJIA
9K3aMeH 2 72 1 36 1 36
KonTtakTHas pabota — HMpPOMEXKYTOUYHAs 0.4 0.4 0.4
aTTecTalus 1 1 1
ITonroroBka K K3aMeHY. 35,6 35,6 35,6
Bujx uToroBoro KOHTpoJIsi: DK3aMeH DK3aMeH
Beero Cemectp
N No cemectpa No cemectpa
Bun yuebHoit paboThl A A A
3E CTp. 3E cTp. 3E CTp.
q. q. .
OO611ast TPYA0EMKOCTh IUCIUTIIHHBI 12 324 6 162 6 162
KonrakTHasi paboTa — ayIMTOpPHBIE 35 96 13 36 2.2 60
3aAHATHA:
Jlexun 1,3 36 0,4 12 0,9 24
[Tpaktueckue 3anstus (113) 1,3 36 0,4 12 0,9 24
Jlaboparopusie paboTsl (JIP) 0,9 24 0,4 12 0,4 12
CamocrosiTesibHas padoTa 6,5 174 3,7 99 2,8 75
KoHnrakTHas camocrositenbHas paboTa 0,6 0,3 0,3
CaMocCTOATENTFHOE U3YUEHHUE Pa3/IeioB 6,5 173.4 3,7 98 7 2,8 747
JUCHUILINHEI
Buabl KOHTpOJIA:
OK3aMeH 2 54 1 27 1 27
KonrtaktHas paboTa — mpoMexyTo4yHas 9 0.6 1 0.3 1 0.3
arTecranus

74



IToaroToBKa K 9K3aMeHy. | 534 | | 26,7 | 26,7
Buj NTOroBOro KOHTpOJI: | Dk3amen JK3aMeH

AHHOTAI U padoyeil MPporpamMMsl AU CHUILJIMHBI
«IIpo0JieMbl yCTOHYHUBOTO PA3BUTHS»

1 Heap AUCHUIIMHBI — CHOPMHUPOBATH y CTYJACHTOB IIEJIOCTHYIO KapTHHY MHpa Ha OCHOBE
KOHIICTIIIMN YCTOMYMBOTO Pa3BUTHS, TO3HAKOMHUTH CTYJEHTOB C LIEISIMUA YCTOMYHUBOTO PA3BUTHUSI, TOHATUSIMHI
YCTOMYMBOCTH M HEYCTOMYMBOCTH IMHAMUYECKHUX CHUCTEM B OKPYKAIOIIEM MHUpPE; PEeCypcax U Pa3BUTHH,
AQHTPOTIOI€HHOM BO3/ICHCTBUU HA OKPYXKAIOIIYIO CPEY, YIIPABICHUH KAYECTBOM OKPYXKAIOIIECH CPEIbI.

2 B pe3yabTaTe H3y4eHHs IMCUMILIHHBI 00yYaIOIMICSH T0JIKEeH:

Obnadams ClenyONUMA KOMIIETCHIIUSAMEU U UHIANKATOPAMH UX JOCTHKEHUS

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

Buame:

— OCHOBHBI€ OTIPE/ICTICHUS U IPUHITUIIBI KOHIIEMIIUN YCTOMYUBOTO PA3BUTHS;

— OCHOBHBIE XapaKTEPUCTHUKU OMOTHYECKUX, AOMOTHYECKMX U AaHTPOIMOTECHHBIX (HaKTOpOB,
OKa3bIBAIOIIUX BJIMSHUE HA )KUBBIC OPraHU3MbI, BKIIFOYAs YETIOBEKa;

— OCHOBHBIE CYITIECTBYIOIIHE TPOOIEMBI, BOSHUKAIOIINE MTPH B3aUMOJCHCTBUN YKOHOMHUKH, OOIIECTBa
1 OKPYXAIOIIEH CPEIbI;

— COBPEMEHHBIC CHUCTEMBI MHACKCOB M WHIUKATOPOB YCTOMYMBOTO PA3BUTHSI, UX OCOOECHHOCTH W
HEIOCTATKU,

Ymems:

— JIeNaTh CUCTEMHBIN aHAJIM3 CYMIECTBYIONINX AKOJIOTO-COMHAIBHBIX, COIMATEHO-DKOHOMHUYECKUX U
9KOJIOTO-?KOHOMHYECKHUX MPOOIIeM;

— HaXOJWTh HanboJiee parMoHATBHBIA BAPHAHT PEUICHUS MOCTABJICHHBIX 33/1a4 C Y4€TOM KOH(IMKTA
B MOTPEOHOCTSX YEJIOBEKA M OTPAHHMYCHHSIX OKPYKAIOIIECH CPeIbl;

Braoems.:

— HaBBIKaMH TI0JIb30BaHUsI COBPEMEHHOM JINTEPATypOl B 00JIaCTH YCTOMYHBOTO PA3BUTHS M DKOJIOTUH;

— YMEHHEM aHaJM3UPOBATh HOBBIC TEOPETUUYCCKHUE M TPAKTHUYECCKHE IMPOTPAMMBI H TPOEKTHI,
HaIpaBJICHHBIE Ha JIOCTUKEHUE 1EJIeH YCTOMYMBOTO Pa3BUTHS;

— TpUEeMaMH TPUHATHS PEHICHUH 110 YperyJupoBaHUI0 KOH(MIMKTHBIX CHTyalluid B 00JacTH
YCTOMYMBOTO PAa3BUTHUS U UCIIOJIb30BAHUS PECYPCOB.

3 Kpartkoe coaepxxanue JUCUMILIHHBI

BBeaenue

Ienu, 3agaun u mpeameT Kypca. MecTo Kypca B CUCTEME XUMHUECKOTO 00pa30BaHUs. DKOJOTHIECKOE
oOpa3oBanue u 00pazoBaHKE ISl YCTOWYMBOTO PA3BUTHUSL.

Paspnen 1. OcHoBHBIE NOHATHSA Kypca. O01IeCTBO U OKPY KaOIIas cpeaa

Poct u pasBuTHe. YCTOMYMBOCTH W HEYCTOMYMBOCTH JMHAMHUYECKHX CHCTEM. buocdepa Kak
JUHAMHYECKas cucTema. UenoBek: OMOJIOTHUSCKH BU M IUBUIK3annsa. CHCTEMBbI MOICpKaHUs )KU3HHA U
CUCTeMbl MOJAJCpXKaHUS IUBUIM3aluKU. HaceneHuwe, MNPOU3BOJICTBO, COCTOSIHHME OKPYXKAIOIICH Cpebl.
[Tonsitne ycroiumBoro pasButusa. Pumckuii kiny0 u rinoOanbHas mnpoOiemaruka. Heobxomumocts B
ycroiunBoM pa3Butuu. CoJiep:kaHue U SBOIOIUS MpeCcTaBleHui o0IecTBa 00 yCTOWYHMBOM Pa3BUTHH.

Pa3nea 2. buocdepa, ee 3B0TIOIHA H YCTOHYMBOCTB. JKOCHCTEMbI 3¢MJIM H YCTOHYHMBOCTD

OcHoBHble cBenieHus o Tuianete 3emuis. CTpoeHue u coctaB atMmocdepbl. MupoBoii okea. Jlutocdepa.
buoTtnyeckas u abuoTnueckas coctaBisiomue 6nochepsl: OCHOBHBIE XapakTepucTuku. [loToku sHepruu B
cucteMme CounHile-3emns.

OcHoBHbIe TOHATHS 2KoJoruu. CHUCTEMBI MOJJIepKaHus KU3HU Ha 3emuie: oOmuit 0630p. [lonsarue
skocucTeMbl. CTPYKTypa U COCTaBISIONINE YKOCUCTeM. Buibl, momymsiuu, coobiiecTBa. B3aumoaelicTBue
BUJIOB B dKocucTeMax. OCHOBHBIC TUIIBI DKOCHCTEM.

[ToToku »HEpruyM M BemiecTBa B dKOcUcTeMmax. Tpoduueckue nernu. MeTabonu3Mm U AIEMEHTHBIH
COCTaB KMBOW M HEXUBOW Marepuu. OCHOBHBIE OMOTEOXUMHUYECKHE IHUKIBI (KPYTOBOPOTHI BEIIECTB).
[{UKITUYHOCTH TIPOIIECCOB B OHOchepe M yCTONIMBOCTb.

W3meHeHuss B MOMyNALUSX, COOOMIECTBAaX, IKOCHCTEMaX. Peakius KUBBIX CHCTEM HA W3MEHEHHUS
okpyxatoieid Cpenpl. Bo3znelicTBre yenoBeka Ha 3KOCUCTEMBI. 3aKOHBI M IPUHIIUIIBI 3KOJIOTHUH.
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buopasznooOpa3ue u ycToiuMBOCTH 3KOCHCTEM. BumoBoe pazHooOpasue - HE0OXOAMMOE YCIIOBHUE
YCTOMYUBOCTU OHOChEPHI.

Pa3nes 3. YesroBeyecTBO Kak 4acTh Ouocgepsl. Jlemorpaduyeckue npodjeMbl COBPEeMEHHOI0
Mupa.

OcoOeHHOCTH YelloBeKa KakK OWOJIOTMYEeCKOr0 BUAA. JlMHAMHMKAa YeIOBEYECKOH MOIMYJISIHH,
POXKJIa€MOCTh, CMEPTHOCTh, BO3pacTHasi cTpykTypa. IIpobiembl COBpeMEHHOro 3Tama pocTa YMCIEHHOCTU
HaceneHus. ['eorpaguueckoe pacupenenenue HaceneHus. CelbCcKkoe U TOPOJICKOe HaceleHue. Y pOaHu3anus.
Cpena obutaHus yenoBeKa v OKpyxaromas cpena. DopmMupoBaHUe TEXHOTCHHOU CPEIbl.

PerynupoBanue HapopoHnaceneHus. CraOuinuzanus YHCIEHHOCTH HACEJICHUS WIM JEHOIMYJISIus:
OIICHKa NpEJeJbHOM YHMCIEHHOCTU HaceleHus 3emid. PenurnosHele, HpPaBCTBEHHBIE M COLMAJIbHBIE
poOJIeMBl OTPAHUYEHUS POXKAAEMOCTH U TUIAHUPOBAHHS CeMbU. PernonanabHble 0cOOCHHOCTH. MBIIIIICHHE,
SI3BIK, poJb 00ydyeHus. Herenernueckwii kaHanm BHIOBOM mamsTu. [loJ0XWTETbHBIE W OTPHUIATEIHHBIC
MTOCJICJICTBUS HATMIHSI HETEHETHUECKOH maMsTh. [ 'eHaepHbIe mpoOIeMBbl.

Pa3nen 4. PazBuTHe u pecypcnbl

Ompenenenue  pecypca. Kmaccudukammss  pecypcoB.  HeBo300HOBHMEBIE,  BO300HOBUMEIE,
Heucuepnaemble pecypcbl. MarepuanbHble, S3HepreTudeckie U MHGOpMaMoOHHbIE pecypchl. ['eHeTnueckue
pecypcsl  Ouocdepbl. CocTOslHUE W MHUpPOBBIE 3arachl OCHOBHBIX BHUJOB IPUPOJHBIX PECYpPCOB.
I'eorpaduueckoe pacnpeeneHue 3amnacoB IPUPOTHBIX PECYPCOB.

Pa3BuTHE MUBUIN3AIIUN U PACXOIOBAHKUE IPUPOTHBIX pecypcoB. [IpHHIUITBI yCTONYHBOTO Pa3BUTHS B
OTHOIIEHUH TIPUPOJHBIX pecypcoB. Poib BO300OHOBHMBIX W HEHCYEPHAEMBIX PECYPCOB B YCTOWYHBOM
oOmiecTne.

Pa3jnen 5. AurponorenHoe Bo3jaeiictBue Ha Ouochepy

AHTPOTIOTEHHBIC BO3MYIICHUS OMOTCOXUMHUYCCKUX ITUKIOB M JIETpajallisl CHUCTEM IO JICPIKaHUs
XKU3HU. [ 106anbHbIe, pernoHalIbHbIE U JIOKAJIbHBIE TPOOJIEMbI OKPYXKAIOUIEH cpeabl.

3arpsisHeHue armocdepbl (KUCIOTHBIE MOXIW, (POTOXMMHYECKHMH CMOT M T.1I.). 3arps3HeHUe
BHYTPEHHHUX BOJ 1 MUPOBOro okeaHa. 3arpsisHeHUE JIUTOCQEphl; Ierpaaalns 3eMellb, OyCThIHUBAHUE.

Pa3znen 6. KinumaTtuyeckue nocjieicTBUsi M3MEHEHUsI cOCTaBa arMocdepbl

['moGanbHBI SHEPreTUYECKUN OallaHC; TApHUKOBBIN 3(PQPEKT Kak MPUPOIHBIN (aKTOp MOAIep KaHus
YCJIOBUM CYyIIECTBOBAHUS *WUBOW mMaTepuu. [lapHukoBbie ra3pl. ICTOYHUKM M CTOKHM JAMOKCHJIA YIJiIepoJa U
JPYrUX MapHUKOBBIX T'a30B. M3MeHeHne KOHIEHTpAlMi JUOKCHIA YIiepoda U APYruxX NapHUKOBBIX Ta30B B
aTMocdepe; MeXaHU3M I100aTbHOTO MOTEIUICHHUS.

[locnenctBusi r00aNbHOTO TMOTEIJICHUS: TOBBIIIEHHE YPOBHS MHUPOBOTO OKEaHa, 3aTOIUICHHE
NpUOPEXKHBIX 30H; TasHUE JIEAHUKOB M BEYHOM Mep3noThl; naedopmanus KIMMaTHYECKHX U
CEJIbCKOXO3SUCTBEHBIX 30H U reorpauueckoil CTpyKTypbl NMPOM3BOACTBA IMPOJOBOJILCTBUS, HU3MEHEHHS
PacCTUTENHHOTO MOKPOBA, OIYCTHIHUBAHHUE.

Paznen 7. 3enenas peBosiouus

3eneHas xumus. 3eleHas OdHepreThka. 3elieHas JKOHOMHKa. [loHATHE HU3KOYrIepoAaHOU
(uuknnueckoi) skoHoMHUKH. CIieHapuu HU3KOYTJIepoIHOTO pa3Butus g Poccun. Hamnmyumne noctymnHbie
TexHojoruu. OCHOBHbIE TPUHIUIBI 3€JIEHOTO TMPOM3BOJACTBA. [OCymapcTBEHHOE peryaupoBaHUE
npupoaonoib3oBanus Ha ocHoBe HJIT. Dkonoruueckuit cien yenoedecTBa. 3eneHblid oduc. KapboHossie
MTOJIUTOHBI.

Pa3nes 8. MupoBo33penne, 3THKA U yCTOHYNBOE Pa3BUTHE.

Ilepexox oT oOmectBa mnoTpebiaeHUs K YCTOMUMBOMY oOLIecTBY. M3MeHeHHe CTPYKTYpbI
noTpeOHOCTel 00IIecTBa M KPUTEPHUEB KayecTBa JKU3HU M YPOBHS pa3BUTHUA. Polb KylIbTYpPHBIX U
PENUTHO3HBIX TPAAULIUINA B IPOOIeMe YyCTOMYUBOTO Pa3BUTHS.

WNudopmanus, 3HaHUE, HayKa, TEXHOJIOTUHU. Y BEJIHMUEHUE POJIU HHGOPMAIMOHHBIX PECYPCOB B 00IIEM
OanmaHce pecypconoTtpebnenus. MadopmarnmonHnoe (mocTuHaycTpUaibHoe) oo01ecTBo. Ponb 00pa3oBanus B
yCTOMYMBOM OOI1IECTBE.

4 O0beM yueOHOM IMCUMILINHBI
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O0beM IMCHHMIJIMHBI
Bua yueOHo# paGoThl Axax, | Acip.
3E
4. 4.
O01asi TPy/10eMKOCTh THCHHMILJIMHBI 3 108 81
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,9 32 24
Jlexun 0,45 16 12
[Ipaktuueckue 3ausarus (113) 0,45 16 12
CamocrosiTejibHas padoTa 2,1 76 o7
KoHTtakTHas camoctosiTesnbHas paboTa 0,2 0,15
2,1
CamocTosTeTbHOE H3YUeHHE Pa3AeaoB TUCIUIUINHBI 75,8 | 56,85
Buja koHTpOJIs: 3a4er

AHHOTaN U padoyeil MPOrpaMMbl JUCHUNIMHBI
«be3onacHOCTD KH3HEAEATEILHOCTH»

1. Heas aucuuniuHbl - GopMHUpoBaHUE MTPOPECCHOHATBHON KYIbTYphl 0€30MMaCHOCTH, 1101 KOTOPOH
MMOHUMAETCs TOTOBHOCTh U CIIOCOOHOCTh JMYHOCTH HCIIOJIb30BATh B NMPOQECCHOHANBHON AEATEeIbHOCTU
MPUOOPETEHHYIO COBOKYIHOCTh 3HAHUM, YMEHMH W HaBBIKOB JJsi oOecrieueHus Oe30macHOCTH B cdepe
podecCHOHAEHON JIeATSIIBHOCTH, XapaKTepa MBINUICHUS W I[EHHOCTHBIX OpPWUEHTAIMH, MPH KOTOPBIX
BOIPOCHI 0€30ITaCHOCTH PacCMaTPUBAIOTCS B KAUE€CTBE IPUOPUTETA.

OCHOBHBIMH 33J]a9aMU JUCIMIIUHBI SBJISIOTCS:

- mpuoOpeTeHNe TTOHNMAaHUS ITPOOJIEM YCTOWYMBOTO PAa3BUTHS Ml PUCKOB, CBSI3aHHBIX C ICATEIIHOCTHIO
YeJI0BEeKa;

- OBJIaJICHUE MPHEMaMU PALMOHAIN3ALNN JKU3HEACSITEIbHOCTH, OPUEHTUPOBAHHBIMU Ha CHIDKEHUS
AQHTPOINOTEHHOTO BO3/ICHCTBUS Ha MPUPOAHYIO Cpelly U obecriedeHre 6e30MacHOCTH JIMYHOCTH M 0OIIECTBa;

-hopMHpOBaHHKE:

- KyJIbTYpbl 0€301aCHOCTH, SKOJOTHYECKOTO CO3HAHUS M PUCK-OPUEHTHPOBAHHOTO MBIIUICHUS, IPU
KOTOPOM BOIIPOCHI O€30MACHOCTH M COXPAaHEHMsI OKpYKalollell Cpeapl paccMaTpUBAIOTCS B KadecTBe
BAYKHEHIINX MPUOPUTETOB KUZHECATEIILHOCTH YEJIOBEKA;

- KyJIbTYphl IpoeccnoHanbHoil 6€30MacHOCTH, CIIOCOOHOCTEN [Tl MACHTU(UIMKALIUYA ONACHOCTH U
OIICHUBAHMSI PUCKOB B cdepe cBOEiH npodeccnoHalbHOM AeATeIbHOCTH;

- TOTOBHOCTHM NpPHUMEHEHHUs Mpo(ecCHOHANbHBIX 3HAHUW JUISI MHUHUMH3AIUH HETaTUBHBIX
HKOJIOTHUECKUX IOCIEICTBUHN, obecrieueHnsl 0e30MacCHOCTH W YIIy4YIlIeHUsl YCIOBHIl Tpyla B cdepe cBoeit
npodeccruoHalbHOM 1eATEIbHOCTH;

- CIIOCOOHOCTEH K OLIEHKE BKJIaJa CBOeH MpeMETHON 001acTH B PEIICHHE SKOJIOTHUECKUX MPOOIeM U
pooJIeM Oe301TaCHOCTH.

2. B pe3yabTaTe 0CBOEHHS TUCHUILINHBI CTYIEHT J0JI2KeH:

Obaadoams cleqyOIUMUA KOMIIETEHIIMSIMA U UHIUKATOPAMU UX JTOCTHKECHUS:

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.

3namu:

- OCHOBHBIE T€XHOC(EpPHBIE ONTACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKH;

- XapakTep BO3JICHCTBUS BPEIHBIX U OMACHBIX ()aKTOPOB HA YEIOBEKa U MPHUPOJHYIO CPEy, METOIbI
3aIUTHI OT HUX MPUMEHHUTENBHO K cepe CBoeH nmpodeccuoHaIbHOMN 1eSTeTbHOCTH

Ymemn:

- UIeHTU(UIIUPOBATH OCHOBHBIEC OTIACHOCTH CPE/Ibl OOMTaHMSI YEIOBEKa;

- OIIEHUBATh PUCK UX peaju3alli, BHIOMPATh METOJbI 3alIUTHI OT OMACHOCTEW MPUMEHUTENIBHO K
chepe cBoel MNpodecCHOHATBFHONW JEATeNbHOCTH M CIOcOObI obOecreueHus: KOMQOPTHBIX YCIOBUH
KUZHEICATEIILHOCTH

Braoemy:

- 3aKOHOJATeTTFHBIMU M TTPABOBBIMU aKTaMU B 00JIaCTH 0€30MAaCHOCTH M OXPaHbl OKPYKAOIIEH Cpeibl,
TpeOOBaHUAMH K 0€30MaCHOCTH TEXHUYECKUX PETIaMEeHTOB B chepe mpodeccuoHaIbHON e TeNbHOCTH;

- croco0aMu ¥ TEXHOJIOTUSIMU 3aIIUTHI B UPE3BbIUAHHBIX CUTYAITHIX;
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-IIOHATUHHO-TEPMHUHOJIOTMYECKHUM aIllapaToM B 00J1acTH O€3011aCHOCTH;

- HaBBIKAMH palMOHAIM3ANUU TMPO(HECCHOHATBLHOW JIEATENBHOCTH C IENbI0  OOecIeueHUs

0€30MMaCHOCTH U 3aIUThl OKPYKAIOIIEH CPEIIbI.

3. KpaTkoe coaepxxaHue JMCUMILIAHBI.

1. Beenenne B O6e3onacHOCTh. OCHOBHBIE TMOHSATUS U OmpeeneHus. besonacHOCTh M yCTOMYHMBOE
pa3BuUTHE.

2. Yenoek u rexHochepa. CTpykTypa TeXHOC(EPHI U €€ OCHOBHBIX KOMIIOHCHTOB.

CoBpeMeHHOE CoCTOsTHUE TeXHOC(hephl U TeXHOCHEPHOH 0€30MacHOCTH.

3. Unentudukanus u BO3ICHCTBHE Ha YEIOBEKA BPEIHBIX U OMACHBIX (DaKTOPOB CPEIbI OOUTAHUS.

Krnaccudukaruss HeraTuBHBIX (DAKTOPOB cpeibl OOMTaHMS YeIOBEeKa. XHUMHUYCCKHE HETATUBHBIC
dakropel (BpedHbIC BemiecTBa). MeXaHWYECKME | aKyCTHUECKHE KOJieOaHWs, BUOpalus U IIyM.
DONeKTpOMarHuTHbIE H3Iy4eHUsT U Tojisa. HMoHu3upyromnme u3iydeHue. IIeKTpudeckui Tok. OrmacHble
MexaHudeckue ¢aktopsl. [Iporieccsl ropeHus U OKapoOB3pHIBO- OTACHBIE CBOMCTBA BEIIECTB U MaTEPUAJIOB.
Cratuueckoe IeKTPUIECTBO.

4. 3ammra dYenmoBeKa W cpeAbl OOMTaHUS OT BPEOHBIX M OMACHBIX (DAaKTOPOB MPHUPOIHOTO,
AQHTPOTIOTEHHOTO ¥ TEXHOTEHHOTO MPOUCXOKICHUS.

OcHOBHBIE TIPUHITUTIBI 3aIIUTHL. 3alIUTa OT XUMUYECKUX M OMOJIOTUYECKUX HETaTUBHBIX (PAaKTOPOB.
3ammTa OT PHEPreTHYECKUX BO3AeHCTBHM M (usmdeckux moiieid. OOecriedeHne O€30MaCHOCTH CHCTEM,
paboTarommMx TOJ  JaBlieHWEeM. be30macHOCTh  JKCIUTyaTallud  TPyOOTPOBOJOB B XUMHUYECKOU
MPOMBIIIJICHHOCTH. be3omacHas SKCIuTyaTamusi KOMIPECCOPOB. AHAMW3 W OICHHUBAHWE TEXHOTCHHBIX W
TIPUPOTHBIX PUCKOB.

5. O6ecnieuenre KOM(POPTHBIX YCIOBUH JUISI )KU3HU U JIEATEILHOCTH YesoBeka. [lonsTre kompopTHBIX
WY ONITUMAJIBHBIX YCIOBUM. MukpokiumaT nomenieHnid. OCBEIIEHHE U CBETOBAs Cpeia B MOMEIICHHH.

6. [lcuxodusnonornueckre v IProHOMHUUECKHE OCHOBBI 0€30M1aCHOCTH.

[lcuxuueckne mpoLecchl, CBOMCTBA U COCTOSTHUS, BIHMAIONIME Ha Oe30macHOCTb. Buawl u ycnoBus
TPYIOBOM NESATENILHOCTH. DPrOHOMHYECKHIE OCHOBBI 0€30TTaCHOCTH.

7. UpesBbIyailHbIE CUTYaI[UX U METO/IbI 3aAIUThI B YCIOBHUAX UX peanu3alri.

O6mme ceeaenust o UC. [Toxxap u B3phIB. ABapuM Ha XUMHUYECKH OTIACHBIX 0OBEKTaX.

Pamnanmonnsie aBapuu. [Ipubopsl pamraniMOHHOW, XMMHYECKOW pPa3BEIKH U JO3UMETPHUUYECKOTO
KOHTpOJIs. Upe3BbIuaiiHble CUTYallud BOCHHOTO BpEMEHH. 3allliTa HACEJICHHs B UPE3BBIYAMHBIX CUTYalHsIX.
YCcTOMYUBOCTh PYHKIIMOHUPOBAHUS OOBEKTOB SKOHOMHKH B UPE3BBIYANHBIX CUTYAIUSX.

8. Ynpapnenue 0e30MaCHOCTBIO KU3HEACSITEILHOCTH.

3akoHOJAaTeNbHbIE W HOPMATHUBHBIE  IMPABOBbIE  OCHOBBI  YyIpaBI€HHUS  0O€30MaCHOCTHIO
KU3ZHEJCATEIbHOCTH. JKOHOMHUYECKHME OCHOBBI yrpaBieHUs Oe3omacHOCThio. CTpaxoBaHHE PHCKOB.
I'ocynapcTBeHHOE yrpaBieHne 6€3011aCHOCTHIO.

4. O0bemM y4eOHOM THCHHMIINHBI

Bun yue6Hoit paboThl B 3aueTHBIX B axkapn. B acrp.
eIMHULIaX yacax yacax
OO611ast TPYA0EMKOCTh TUCIUTIIHHBI 4 144 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS 1,33 48 36
Jlexun 0,89 32 24
JIaGopatopHble pabOThI 0,44 16 12
CamocrosiTeJibHas padoTa 1,67 60 45
[TonroroBka k 1a00paTOpHBIM paboTaM 0,56 20 15
CaMOCTOATENBHOE N3YUEHUE Pa3/Ie]OB IUCHUIIIMHEI 1,11 40 30
Buabl KoHTpOJIA:
IK3aMeH 1,0 36 27
KoHnTakTHas paboTa — mpoOMeKyTOYHAsI ATTECTAIIHS 1,0 0,4 0,3
IToaroroBka Kk 3K3aMeHy 35,6 26,7
Buja nToroBoro KOHTpoJIs: IK3aMeH
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AHHOTAI U padoyeil MPoOrpaMMebl AU CHHUILJIMHBI
«H:KeHepHAs U KOMIIbIOTepPHAs rpadguka»

1 Heab AMCUMIJIMHBI — HAYYUTH CTYACHTOB CIIOCO0OAM OTOOpaXEHHS MPOCTPAHCTBEHHBIX (hOpM Ha
IUIOCKOCTH, BBIMOJHCHHUIO W YTCHUIO YEPTEXKEW METOJaMU KOMIBIOTEPHOW TrpaduKd M MpaBWiIaM, U
YCIIOBHOCTSIM, IIpUMEHsIeMbIM ITpu 3ToM (cTannapram ECKJI).

2. B pe3ysabTaTe N3y4eHUs JUCUMILINHBI 00y4aIOIIUIiCS JOJIKEH:

Obnadams CIENYIOMAMA KOMIICTSHIIMSIMA U WHIANKATOPAMH HX JIOCTYKCHUS

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

3namy:

- crocoObI 0TOOpaXKeHHsI MPOCTPAHCTBEHHBIX (POPM Ha IJIIOCKOCTH;

- MpaBUJIa U YCIOBHOCTH TIPU BBITIOJTHEHUH YEPTEXKEH;

- BHJIBI CHMMETPUHU T€OMETPUUYECKUX PUTYD;

- BHJIBI U3JIETTNI U KOHCTPYKTOPCKUX JTOKYMEHTOB;

- OCHOBHBIE BHJIbI Ipapuueckux MHGHOPMALIMOHHBIX CUCTEM, 0a30BYIO rpapMuecKyl0 CUCTEMY,
HCIO0JIb3YEMYIO B y4eOHOM MpoIiecce.

Ymemy:

- BBITIOJTHATH U YATATh YEPTEIKHU TEXHUICCKUX H3/IEITHI C YIETOM JICUCTBYIONIUX CTAaHAAPTOB;

- BBITIOJTHATh M YUTATHh CXEMBbI TEXHOJIOTHIECKUX MPOIECCOB;

- HCIIOJIb30BaTh CPEACTBA KOMITBIOTEPHOU I'PaQUKHU I U3TOTOBJICHUS YEPTEHKEH.

Braoemnw:

- crocob6aMu U prueMaMy N300paKeHusl MPEAMETOB Ha IIIOCKOCTH;

- rpaduueckoil cucremoit «Kommacy.

3 Kpartkoe coaepxxanue JTUCHUILIHHbBI

Paznen 1. O0mue mpaBu/ja BbINOJHeHHsI 4depTexeil. [IpaBuia BeImosHEHUS W OQOPMIICHUS
yeptexein B coorBeTcTBUM ¢ ['OCT. ['eomeTpuueckne nocTpoeHUsI.

Pasznen 2. IlpoeunpoBanue reomerpuuecknx puryp. Meron npoekuunii. [IpsiMmbie u KpuBbIE JIMHUY.
[Tnockocts. IloBepxHocTH. ['eomerpuueckue tena. Cummerpus reoMerpudeckux ¢uryp. OmnpeneneHue
HaTypaJbHOW BETMYMHBI OTPE3Ka NMPSMOU U TI0CcKoi Gurypsl. [lepecedenne reomeTpuiaecKkux 00pas3os.

Pasnea 3. U3o0paxenuss mpeameroB nmo I'OCT 2.305-2009. U3nennsi 1 KOHCTPYKTOPCKHE
AOKYMeHTbI. M300pakeHus. AKCOHOMETpUUECKHUE YepTex U u3aenuid. Bumapsl u3genuii 1 KOHCTPYKTOPCKUX
nokyMeHToB. CxeMbl. Pe3pObl: 00pa3oBanue, kiaccuukaius, n300paxkeHue 1 0003HaueHUE Ha YepTeKe.

Pasznen 4. U3o0pakenus nerajieil 1 uX coeJUHEHU. DCKU3bl U TEXHUYECKHUE PUCYHKHU JCTAJICH.
Pe3nboBbIe u3eMs U coeAuHeHus. J(pyrue Buabl pa3beMHBIX U HEPA3bEMHBIX COSIMHEHH eTalnei.

Pa3nen 5. Ueprexu cOopouHbIx eaumuui. [IpaBuia BeIMOTHEHUS W OQOpMIIECHUS COOPOYHOTO
yeprexa. [leTanupoBanue yepTexxeil COOPOUHBIX STUHUILI.

Paznen 6. KomnbiorepHas rpaduka. Co3naHue U pelakTUPOBaHHE 4YEpTeXell MeTodamu
KoMIibtoTepHOU rpaduku. Coznanue TpexmepHbix Mojeneil. Co3nanue accolMaTUBHBIX YepTekKel Ha OCHOBE
TPEXMEPHOU MOJICIH.

4 O0beM yueOHOM IMCUMILINHBL.

Beero Cemectp
Bun yuebHoit paboThl 1 2
3E Axan. 3E Axan. 3E Axan.

q. q. q.
OO611ast TPYA0EMKOCTh TUCIUTIIHHBI 7 252 4 144 3 108
KonrTakTHast padora — ayAnTOpHBIE 222 80 1,33 48 0,89 32
3aHATHA:
B TOM 4mcJjie B (hopMe NMPAKTHYECKOii 144 59 0,72 26 0.72 26
MOArOTOBKH
Jlexun 0,44 16 0,44 16 - -
[Ipaktuueckue 3ausarus (113) 1,78 64 0,89 32 0,89 32

B TOM 4HcJie B (popMe MPaKTHUYECKON
IIOATOTOBKH

1,44 52 0,72 26 0,72 26
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CamocrosiTesbHas padora 4,78 172 2,67 96 2,11 76
KoHnrakTHas camocrositenbHas paboTa
(3a4eT C OLIEHKOIN) 0.8 0.4 0.4
Kypcogas pabora 35,8 35,8
KonrakrHas CaME)CTOﬁTeJIbHa}I pabota 478 0.2 2,67 211 0.2
(mpueM KypcoBoil paboThl)
[TonroToBKa K KOHTPOJBHBIM paboTam 36 18 18
CaMocTosATeIbHOC U3YUCHHUE Pa3/IeOB 99 2 776 216
JIUCIUILINHE] ' ' '
3auer ¢
3auyer ¢ OLIEHKOIA,
Bujx uTOroBoro KOHTpoOJIf: omenKoii KypcoBas
pabota
Beero - CemecTtp 5
Bun yaebHoli paboThI
3E A(t:ITp. 3E A(I:ITp. 3E A(L:ITp.
OO0mas TpyI0eMKOCTh TACITUTITHHBI 7 189 4 108 3 81
KonTakTHasi paboTa — ayAuTOpPHbIE 2,22 60 133 36 0,89 24
3AHATHA:
B TOM 4HcJe B (popme NpaKTHYECKOH
OArOTOBKH 1,44 39 0,72 19,5 0,72 | 195
Jlexmn 0,44 12 0,44 12
[Tpaktuueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24
B TOM YHCJI€ B OpME MPAKTUUECKON 144 39 072 195 | 072 | 195
IIOATOTOBKU ' ' ' ' '
CamocrosiTeJibHas padoTa 4,78 129 2,67 72 2,11 57
KonTtakTHas camocTosiTenbHas pabota 06 03 03
(3a4eT C OIICHKOH) ' ’ ’
Kypcosas pabora 26,85 26,85
KonrakrHas C&ME)CTOHTGJ‘II)H&H pabora 478 | 015 2,67 211 | 0,15
(mpriemM KypcoBOi pabOTHI)
[ToaroroBka K KOHTPOJILHBIM paboTam 27 13,5 13,5
CamMocTosTeIpHOE H3yYeHUE Pa3/IeiIOB 24 4 58 2 16.2
UCLUATUINHBI ' ' '
3aver ¢
3ager ¢ OLIEHKOM,
Buja uTOroBOr0 KOHTPOJIS: OLeHKOI KypeoBas
padora

AHHOTanusA padoveil MPOrpaMMbl JUCHUIIIMHBI
«IIpukjgagHass MeXaHMKa»

1. Hdeab AMCHMIUIMHBI — HAYYUTh CTYJACHTOB TBOPYECKOMY MOJXOY K BBIMOJIHEHUIO MHKEHEPHBIX
pacueToB Ha MIPOYHOCTH, JKECTKOCTh U YCTOWYMBOCTD IEMEHTOB KOHCTPYKLUH, A€Taled U y3J10B MallWH U
arnrmaparos.

2. B pesyabTaTe H3y4eHusi AUCHHUILIMHBI 00y4AIOLINICSH JOJIKEH:

Obnadamye CleAyOMUMH KOMIIETEHIIMSAMU U UHIMKATOPAMH UX TOCTHXKEHUS:

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

3name:

80



- OCHOBHBIE YpaBHEHHS M METOJbl PEIICHHUs 3a/lad CONPOTUBIICHUS MAaTEpPUAIOB W JeTajei
MaIIWH;

- OCHOBHBIE METOJIbl PACYETOB Ha IPOYHOCTh, KECTKOCTb M YCTOWYUBOCTH 3IIEMEHTOB
KOHCTPYKIIMI MAIlIMH U almnapaTos;

- OCHOBBI TEOPHUH pacyeTa JIeTajei U y3JI0B MAlllH U allapaToB XUMUYECKOU TEXHOJIOTUH;

- KOHCTPYKIIUH, THITAXKU H KPUTSPUU paOOTOCTIOCOOHOCTH AeTaIe MalIiH, COOPOYHBIX SMHHUII
(Y3JI0B) U arperaros.

Ymemn:

- MPOBOJUTH PAacyeTbl 3JIEMEHTOB KOHCTPYKLUMH Ha OCHOBE METOJIOB COIPOTUBIICHUS
MaTepUajoB;

- paccYMTHIBaTh U KOHCTPYHUPOBATH ACTAJIM MAITUH MO0 UCXOHBIM JaHHBIM;

- MIPOU3BOIUTh PACUETHI 10 OCHOBHBIM KPUTEPHUSIM PaOOTOCTIOCOOHOCTH U KOHCTPYHPOBAHUS
JIeTajacy MaIlluH;

- BBITIOJTHATh U YUTATh TEXHUYECKHUE CXEMBI, YEPTEKU U ICKU3BI JICTAICH, Y3JI0B M arperaToB
MalliH, COOPOYHBIX YEPTEKEN U YepTeKU OOIIEro BUAA.

Braoemy:

- HaBBIKAMU pacueTa CONMPOTUBIICHUS MAaTEPUAJIOB AaHAIMTUYECKUMH METOIaMU;

- HaBBIKaMHU BBIOOpA MAaTEPHAIIOB TI0 KPUTEPHSAM ITPOYHOCTH;

- pacdyeTamMu TUIOBBIX JAETAJIEW MAIlIMH, MTOJIb3YsCh CIIPaBO4HOM uTepaTtypoit u ['OCTamu.

3. Kpartkoe cogep:xanue TUCHMILIHHbBI

Paznen 1. Omnpepnenenue peakuuii omop. PacrskeHme-cikatue. AOCOTIOTHO TBEPIOE TEINO.
DONEeMEeHTHI CTaTUKH. YpaBHEHUs paBHOBecus. CBs3u u ux peakiiuu. OCHOBHBIC JOMYIICHUS] W TPUHIIAIIBI
COTIPOTHUBIICHUS MaTepuaysioB. Meton ceuenuit. Hanpspkenus, nedopmaruu u nepemenieHus. 3akoH [yka.
JlnarpaMMbl pacTsKEHUs VIS IUIACTUYHBIX U XPYIIKUX MAaTEPUAJIOB U UX XapaKTEPUCTUKH.

Pa3nen 2. Kpyuenme. U3ru6. 3akon ['yka mpu cnsure. BuyrpenHue cuioBble (akTOpbl TPH
KPY4YECHHH. YCIOBHE MNPOYHOCTH NPU KPYUYECHHH. ['€OMETpHYECKHE XapaKTEPUCTUKH IIJIOCKUX CEYEHUHU.
[ToHaTHE YKCTOTO U MOMEepPEeYHOro U3rnOoB. OnpeneneHne HOPMAIbHBIX HAIMPSHKEHUH. Y CIIOBHE MPOYHOCTH
nipu usru6e. OnpeneneHue KacaTeabHbIX HaNpsDKEHUH. ParinonanbHbie GOPMBI CEUCHU.

Paznea 3. CuoxHoe HanpsikeHHOe cocTosiHMe. OCHOBBI TEOPHM HAMPSHKEHHOTO COCTOSIHUS H
rUnoTe3bl MpouHocTH. [loHaTrne HampsikeHHOTO coctosiHUsA. OO000menHblid 3akoH ['yka. [lonsatue
SKBUBAJCHTHBIX HAMNPSDKEHUM M KPUTEPHUEB MPOYHOCTU. ['MMOTE3bl MPOYHOCTH. TOHKOCTEHHBIE COCYAbI
XUMUYECKUX ITPOU3BOACTB. BbiBoa ypaBHeHus Jlamiaca. YcnoBue mpoyHOCTH. PacyeT ckaTbix cTepHEN Ha
ycTonuuBoCTh. [loHsTHE KpUTHYECKO CHITBI M KO3 PHIMeHTa 3anaca MPOYHOCTH. PacueT KpuTnieckon Cuibl
o Dinepy. [Ipenensr npumernmMocTr GopMyibl Dimepa.

Paznen 4. Jeranu wmammH. Krnaccudukamus nperajgeil MalldH M annapaToB  XUMHYECKUX
pou3BoJIcTB. Pe3pOoBbie coennHeHus. Pacuer GONTOBBIX COCOUMHEHMIA MPU MOMEPEYHBIX U MPOJOJIBHBIX
Harpy3kax. llImoHounsle coenuHenus. Pacyer mmoHOK Ha cpe3 u cmstue. Buasl cBapku. Buasl cBapHbIX
mBoB. Pacuer Ha MPOYHOCTH CTHIKOBBIX M HAxXJIECTOYHBIX MIBOB. Banbl W ocu, ux kKiaccuukamus u
Ha3HaueHue. [logmunHukM  ckoibxkeHus.  Marepuansl  Bkiuagplmied.  [logmmMnHuky — KayeHUs.
[IpuHIMIHATBEHOE YCTPOWCTBO U OCHOBHBIE T€OMETpUYECKHE pa3Mephl. JJoCTOMHCTBA, HEAOCTATKU U 001acTu
MIPUMEHEHHSI MOAIIMITHUKOB KaueHusl U ckosbxkeHus. [IpuBoanbie mydTsl. Haznauenune. Knaccudukanus
MydT. 3youatsie nepenaun. OKpyxHoOe U paguanbHoe yeunus. Penyktopsl. Onpenenenue u kiaccupuKaius.

Paszpen S. Pacyer XMMH4YeCKOro anmapara ¢ MeXaHH4eCKHM IepeMelIuBaIMM YCTPOHCTBOM.
Odopmnenue MOSICHUTENbHOW 3amucku. [IpoekTHhIE W MPOBEPOUHBIE PACUeThl THUIOBBIX AJIEMEHTOB B
COOTBETCTBUU C JIEHCTBYIOIUMHU MeToaukaMu. Ueprex oOIIero Buja ammapata ¢ BHIAMH, pa3pe3amu,
CEUEHHUSIMU M BBIHOCHBIMU SJIEMEHTaMU, JAIOIIUMU TOJHOE MPEAICTaBICHHE 00 €ro yCTPOCTBE U MPUHITUIIE
paboThL. YepTekH COOPOUHBIX ENUHUIL U IeTaneld. UepTeku cOOPOUHBIX SUHUIL U JAeTamei.

4 O0bemM yuyeOHOM TMCUMILINHBI.

Beero Cemectp
Bun yue6HO#I paboThI 3 4
3E Akap. 3E Axkan. 3E Akan.
q. q. q.
OO01ast TpPyA0EeMKOCTh TUCIUTUTHHBI 6 216 4 144 2 72
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KonTakTHasi padoTa — ayiuTOpHbIE 2,22 80 178 64 0,44 16
3aHATHS:
B TOM 4HcJje B (popMe NPaKTHYECKOH 144 52 116 42 028 10
NMOArOTOBKH ' ' '
Jlekuuun 0,89 32 0,89 32 - -
ITpaktuyeckue 3austus (I13) 1,33 48 0,89 32 0,44 16
B TOM 4HCJI€ B (hOpME MPAKTHYECKON 144 59 072 2 0.22 8
MIOATOTOBKHU ' ' '
CamocrosiTejibHasi padoTa 3,78 136 2,22 80 1,56 56
KonTakTHas camocTositennbHast pabora
N 0,4 0,4
(3a4eT ¢ OLIEHKOH)
KypcoBoii mpoekT 55,6 55,6
KonTakTHas camocTositennsHast pabora 04 04
(TpueM KypcoBOTO IIPOEKTa) 3,78 ’ 2,22 1,56 ’
PacuetrHo-rpaduyeckue paboTsl 18 18
[ToaroToBka K KOHTPOJBHBIM paboTam 18 18
CamocrosiTeTbHOE U3YUeHHE Pa3/IeioB 436 43,6
JMCIUTUTHHEI
3aver ¢ KYPCOBOM
Bujx uTOroBoro KOHTpoOJIs: omenKoil ——
Beero 5 Cemectp y
Bun yae6HOI paboThI At At At
3E P 3g P 3g P:
q. q. .
OO611ast TpyA0E€MKOCTh IUCHUTIIHHBI 6 162 4 108 2 54

KonTakTHasi paboTa — ayIuTOpHbIE 222 60 1,78 48 0,44 12

3AHATHA:
B TOM 4mncJjie B opMe MPAKTHYECKOi 1.44 39 116 315 | 0,28 75
MOArOTOBKH
Jlexkimn 0,89 24 089 24 - -
[Ipaktuueckue 3ausarus (113) 1,33 48 0,89 24 0,44 12
B TOM 4HCJIe B (POpME MPaKTHIECCKOH 1.44 39 0,72 195 | 022 5
IIOJTOTOBKH
CamocrosiTejibHasi padoTa 3,78 102 2,22 60 1,56 42
KoHTakTHas caMocTosTeIbHAs padoTa
. 0,3 0,3

(3a4eT C OLICHKOH)
KypcoBoii npoekt 41,7 41,7
KoHTakTHas caMocTosTeNbHAs padoTa 03 0.3
(IpueM KypcoBOT0 MPOEKTA) 3,78 ' 2,22 1,56 '
PacuetrHo-rpaduyeckre paboTh 13,5 13,5
ITonroToBKa K KOHTPOJBHBIM paboTam 13,5 13,5
CaMocTOATENbHOE U3YUEHHUE Pa3/IeioB 32,7 327
JTUACIUATUIMHBI

3ader ¢ KYpPCOBO
Bux uTOoroBoro KOHTpoJIf: .

OLIEHKOM NMPOEKT

AHHOTaNusA padoyeil NPOrpaMMbl JUCHUIIIMHBI
«IIpouecchl ¥ anNnapaTbl XHMHUYECKOH TEXHOJIOTHH

1. He.]'lb AUCHUIIJIMHBI - BMCCTC C JUCHHUIIIIMHAMU 06H.ICI>1 XUMHUYECKOH TCXHOJOTHMH, XUMHYCCKHMHU
nponeccaMu U pCakTopamMu U IpyruMu, CBA3aThb 06meHaquyro )41 O6I.I.I€I/IH)KCHepHyIO MMOATOTOBKY XUMHKOB-
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TEXHOJIOTOB, YTO HEOOXOJMMO TpH IMOATOTOBKE OaKalaBpOB IO JAHHOMY HAMPABICHHUIO JUISI HAyIHO-
HCCIIEIOBATENIbCKON U MPAKTUYECKOH pabOThl HA PEANPUATHUSAX.

2. B pe3yabTare nuzyueHus JMCHUIIHHBI 00YYAIOIMIiCS T0JIKEH:

OO6nanath CAeIYIONIMMEA YHUBEPCATLHBIMI KOMITETCHIIMSMHI M WHIUKATOPAMU UX JIOCTHKCHUS

VK-1 - VK-1.1, YK-1.2, YK-1.3, VK-4, YK-2 - VK-2.3; VK-2.10, YK-3 - YK-3.3, VK-8, YVK-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, T1K-1,
I1K-1.2, TIK-1.3, IIK-2 - T1K-2.3, TIK-3 - T1K-3.2, T1K-4 - TIK-4.3.

Buame:

— OCHOBBI TEOPHUH IE€PEHOCA UMITYJIbCA, TeIJIa U MACCHI;IIPUHIMIBI (PU3UYECKOTO MOJICTHUPOBAHUS
MIPOIIECCOB; OCHOBHBIC YPABHEHUS JBWKCHHS KUKOCTEH; OCHOBBI TEOPUHU TEIUIONEPEIauu; OCHOBBI TEOPUHU
Maccorepeadyd B CHCTEMax CO CBOOOJTHOW W HEMOABWIKHOUW rpaHHIled paszziena (as; TUIOBBIC MPOIECCHI
XUMUYECKON TEXHOJOTHUU, COOTBETCTBYIOIIME aMMapaThl 1 METOJIbI MX pacyueTa;

— METOJbl TIOCTPOEHHUS ASMIIUPUYECKUX U TEOPETUUYECKUX MOJEIEH XHMHUKO-TEXHOJIOTHUECKHX
MPOIIECCOB.

Ymemn:

— OMNpEeNENITh XapakTep JBMXKCHHS >KUJIKOCTEH W Ta30B; OCHOBHBIE XapaKTEPUCTUKH TMPOIECCOB
TEIUIO- M MAaccolepesau; pacCUYMTHIBATh IMapaMeTpbl W BBIOMpaATh ammaparypy Uisi KOHKPETHOTO
TEXHOJIOTHYECKOTO TIPOIIeCcca;

— PpacCUMTHIBATH OCHOBHBIE XapaKTEPUCTUKU XUMHUKO-TEXHOJIOTHYECKOTO TIpoIlecca, BBIOMpATH
paIrMoHAIBHYIO CXEMY.

Bnaoemey:.

— METOJIaMH TEXHOJIOTHYECKHX PACUETOB OT/ACIbHBIX Y3JIOB H JIETAJCH XUMUUECKOTO 000Py/I0BaAHNS,

— HaBBIKaMHU MMPOCKTUPOBAHUS TUTIOBBIX allllapaTOB XUMUYECKON MPOMBIIIJICHHOCTH;

— METOJIaMH OTIPEICIICHUS PAIlMOHAIBHBIX TEXHOJOTHYCCKUX PEKUMOB pabOTH 000PYyI0BaHUSI.

3. Kpartkoe coagep:xaHue TUCHMILIHHbI.

Pasznen 1. 'mapoauHamMuyecKue Npouecchl M anmnapaTbl XMMUYeCKON TeXHOJIOT M.

1.1. Bgexaenwue B guciuminHy. OCHOBHBIC OHSTHS W ONIPEACICHHUS.

[Ipeamer muctumiuabl «[Ipomecchl m ammapaTbl XUMHUYECKOW TexHOJorumy». Kiaccudukarus
nporieccoB. HenpeprIBHBIE U TEPUOANYECKHIE, CTAIIMOHAPHBIE K HECTAIIMOHAPHBIC MPOIIECCHI.

OcHOBHBIE 3aKOHOMEPHOCTH TIPOIIECCOB M OOIIME NPHHIMIBI pacyeTa armapaToB XHUMHYECKOM
TEXHOJIOTHHU.

Kunkoctu u rasel. Knaccudukanus xunkocreid. MneanpHas sxuakocTh. KamenapHbie W ympyrue
KUIKOCTH. CHJTbI, TEHCTBYIONINE B KHUIKOCTH: MAaCCOBBIC M MMOBEPXHOCTHBIC. HanpspkeHUs B )KUAKOCTIX U
rasax (TaHTeHIMAJIbHBIC U HOpMaJibHbIC). CBOMCTBA KUIKOCTEH.

Mogenb HenpepbsiBHOM cpebl. [ToHATHE PU3NYECKOTO IIEMEHTapHOTO 00bheMa.

1.2. OcHOBBI TEOPUH IEPEHOCA.

OcCHOBBI TEOpUHM SBJICHUN TIEpEHOCA: aHAJIM3 MEXaHW3MOB, MOJICIMPOBAHUSI U Pa3pabOTKH
0000IIIEHHBIX METOJIOB pacyeTa r'uAPOMEXaHNYECKUX, TETUIOBBIX U MACCOOOMEHHBIX ITPOIIECCOB U aIlapaToB.
DEeHOMEHOJIOTUYECKUE 3aKOHBI MIEPEHOCa UMITYNIbCa, MacChl U SHEPruu. MOJeKynspHbId U KOHBEKTHBHBIN
nepeHoc. OO0IMe 3aKOHOMEPHOCTH THIPOIMHAMUKH, TEILIONEepeayr U Macconepenadyn. B3anMocBs3b ATHX
MIPOLIECCOB B MPOMBIIIUICHHOM amnmaparype. Poinb siBIeHui nepeHoca npu XUMHUYECKUX MPEBPAILICHUSIX.

MartepuanbHble W DHEpreTHueckue (TerIoBble) OallaHChI, OMpEeIeNIeHHE MAaCCOBBIX IOTOKOB H
SHEPreTHUECKUX 3aTpaT. Y CIOBHs PaBHOBECUS M OTPE/EIICHNE HAMpaBISHUs MPOIECCOB nmepenoca. Oomuit
BU/JI YPaBHEHUU CKOPOCTH MPOIIECCOB; IBIKYIIUE CUIIBI U KHHETHYECKHE KOIPPHUIHEHTHI. JInMUTHpYIOITHe
CTaJIHH.

1.3. T'mapocrartuka.

Juddepenunanpabie ypaBHEHUs paBHOBecHs Jiiepa. [lokosmascs KUIKOCTh MO JeHCTBHEM CHUITBI
TsokecTd. OCHOBHOE YypaBHEHUE THAPOCTATHKU. lIpakTuyeckue NPUIIOKEHUS OCHOBHOIO YpaBHEHUS
TUAPOCTATUKH.

1.4. T'mapomuHaMuka.

bamanc cun npu JBMKEHUM BSI3KOW HEC)KUMAEMOW JKUJKOCTH. YPaBHEHHUE HEPa3pbIBHOCTH
(cumomHOCTH) IOTOKA. YpaBHeHue HaBbe-Crokca v ero pu3ndeckuii CMbICIT.
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[Tonobnoe mpeobpasoBanue ypaBHeHus: HaBbe-Crokca. be3pasMepHble nepeMeHHBIE - KpUTEPUH
THJIPOJMHAMHUYECKOTo noaoous (Ditnepa, Peiinonbaca, @pyaa, TOMOXpPOHHOCTH), UX (PU3HUECKHI CMBICI;
napaMmeTpuueckue kpurepuu. KpurepruaiabHoe ypaBHEHUE ABMKEHUS BA3KOM KUAKOCTH.

YpaBHeHHE NBIDKEHUS Dilyiepa. DHEPreTUYECKUd OallaHC CTAI[MOHAPHOTO JIBIKEHUS WACaTbHOU
KUJKOCTU. YpaBHEHUE bepHyUM JUI MACAIBHOW U PEAIIBHOM KMAKOCTH. Ero nmpaktuyeckue NnpuioKeHus
(ucreuenue xxuaxocret, Tpyoka I[uro-Ilpanaris). IlpuHuunel n3mMepeHuss CKOpoOCTeN U pacxo0B KUAKOCTU
JIPOCCENbHBIMA MPUOOpPaMU M TTHEBMOMETPHUYECKUMH TpyOkamu. OmnpeneneHne pacxoJ0B MPH UCTCUYCHUU
AKUJKOCTEN Yepe3 OTBEPCTUS WIIM HACA/IKHU.

I'unpomHamMuyeckue pexXxUMbl IBUKEHUS )KUIKOCTEH: JIaMUHAPHBIN U TypOYJIEHTHBIH.

UYucno PeliHosbca M €ro KpuUTHUYECKHE 3HAa4eHMs. MeXaHU3Mbl JJAMUHAPHOTO U TYpOYJE€HTHOTO
teuenuil. Ilonstue typOynentHoctu. I[lpeacraBieHuss O TUAPOJMHAMUYECKOM IOIPAHUYHOM CIOE€ IpPU
TEYEHHH 110 TpyOaM U KaHaJaM U IpU 0OTEKaHUU Tell.

Pacuer nuamerpa TpyOONpOBOJOB M ammaparoB; BBIOOP CKOPOCTEH MOTOKOB W ONTHMAaJIbHOIO
IraMeTpa TpyOOIIpOBO/IOB.

Pacnipenenenne ckopocteit mo paadycy TpyObl TOCTOSIHHOTO CEUEHUS TIPU  JIAMUHAPHOM
CTallMOHAPHOM TEYEHHUHU.

Teuenue B TpyOax u kananax. Onpeaenstonuii NonepeyHblil pa3Mep NOTOKa B KaHAJIaX TPOU3BOIbHON
(bopMBI: THPABINYECKUI paJlyC, SKBUBAJICHTHBIN IUaMeETp.

['mppaBnnueckoe CONPOTHUBIICHHE NPU TEYEHUM >KUAKOCTEM M ra3oB. Pacder morepp Ha TpeHHe
(ypaBuenue [lapcu-BelicOaxa) u Ha MecTHbIe conpoTuBaeHUs. COOTHOIIEHUS U HOMOTPaMMBI VISl pacyeTa
Koa¢uimeHTa TpeHusa. 3aBUCUMOCTH MEXIY pPacxXoJioM U IepemnanoM jAaBieHusa. Pacuer Hamopa s
nepeMeleHus )KUIKOCTEN uepe3 cucTeMy TpyOOIpoBOIOB U aIlaparoB.

1.5. [IlepemenieHune kUIKOCTEM.

[lepemerienne KUIKOCTEH C MOMOLIbIO MAIlIKMH, NOBBIIIAOMIKX AaBieHHe. OObeMHBbIE (IIOPIIHEBLIE,
pPOTAIMOHHBIE W Jp.) W JUHAMHYECKHE (IIEHTPOOEKHBIC, OCEBBIC M Jp.) Hacochl. OCHOBHBIE MapamMeTpPhl
paboTHI THAPABINYECKUX MAIIUH: TPOU3BOAUTEIIBHOCTD, HAMop, MOIHOCTh, KIT/I.

Pacuer Hanopa u moTpebaseMoit MOIITHOCTH; OO0 ABHUTraTeNs K Hacocy. OnpeaeneHne J0myCcTUMOM
BBICOTHI BCACBIBAHUSA. SIBIICHUE KaBUTALIMM U €r0 IPEAOTBPAIICHHUE.

OcobGeHHOCTH pabOTHI, COIMOCTaBJICHUE W O0JaCTH TPUMEHEHHS OCHOBHBIX THUIIOB HAaCOCOB -
LEHTPOOEXKHBIX, MNOPIIHEBBIX (IIyHXepHbIX) u Jp. CBs3p Hamopa, MomHocth u  KIIJ ¢
IIPOU3BOAUTEIIBHOCTBIO (XapaKTEepUCTUKH HacocoB). PaboTa HacocoB Ha ceTh W MX BBIOOP; peryaupoBaHHe
IIPOU3BOIUTEIIBHOCTH.

Pa3znen 2. TenioBble mpouecchbl U annapaTbl XUMHYECKOH TEXHOJIOTHH.

2.1. OCHOBHbBIE NOHATHS U ONIPE/ICICHUS B TEILIONEpeIaye.

OcCHOBHBIE TEIUIOBBIE MPOLECCHI B XMMHYECKONM TEXHOJOTMU: HAarpeBaHUE U OXJIAXJICHUE,
KOHJICHCALIUS 11apOB U UCIIAPEHUE KU IKOCTEH.

CranuoHapHpli M HECTALMOHAPHBIM IEPEHOC TEILIOThl. TeMIeparypHoe II0Jie, TIPaJUEHT
TEMIIEpaTypbl W TEIUIOBOM MOTOK; TEIUIONEpeAada MW TeooTnada. TemmepaTypolnpoBOJHOCTb —
TEIJIONHEPLIMOHHBIE CBOMCTBA CPEbI.

2.2. IlepeHoc sHepruu B JopMe TETIOTHI.

TennoBoii 6anaHc Kak YacTHBIN ciy4aid sHepreTuueckoro 6ainanca. OnpeeneHue TeIIoBOH Harpy3Ku
anmapara npy U3MEHEHUHU U 0e3 U3MEHEHUS arperaTHoro coctosHus. Pacxosa TeniaoHocuTenei.

HuddepennnansHoe ypaBHEHHE ITEpeHOCa SHEPTUU B opMe TeIuloThl, ypaBHeHHe Pypbe-Kupxroda
U TEIUIONIPOBOIHOCTH.

CranuoHapHBIi INEpEHOC TEIUIOTHI Yepe3 IUIOCKME U LWIMHIApu4Yeckue creHkd. CoderaHue
MEXaHU3MOB MEPEHOCA TEIIOTHI (TETJIONPOBOIHOCTH, KOHBEKIIUHU, U3ITyUEHHUS).

KoHBekTHBHBIN nepeHOC TemnoThl. be3pasmepHble mnepemeHHble — uncna Hyccenbra, Ilekie,
[Ipanarns, I'pacroda, @ypoe. Pacyer ko3 umeHToB TEMIOOTAaYM NPU BBIHY)KJICHHON U €CTECTBEHHOU
KOHBEKIIUH.

TennooOMeH npu M3MeHeHUHU arperaTHoro coctosiHus. Konnencamnus napos. @opmyna HyccenbTa.
TennooOMeH npH KUIEHUH.

PaguantHelii TemonepeHoc. B3auMHoe wuznydeHue Tel. PaguMaHTHO-KOHBEKTHBHBIN IIEPEHOC
TEIUIOThl. PacueT moTepp TEIUIOTHI anmaparaMy B OKPYKAIOLIYI0 CpeLy M TEIUIOBOM u3oysauuu. OCHOBHOE
yYpaBHEHUE TEIUIONEPEIayu.
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2.3. Tennomnepenaya B MOBEPXHOCTHBIX TEINIOOOMEHHUKAX.

Temonepenaua B NOBEPXHOCTHBIX TEIIO0OOMEHHUKAX. AITUTHBHOCTh TEPMUYECKIX COMTPOTUBIICHHIA.
Cpennsist qBUOKyIIAs cuia Teronepenadn. OnpeneneHne CpeHei IBIKYIIEH CHUITbI B allapaTax pa3iudHbIX
KOHCTpYKIMH. B3auMHOe  HampaBieHUE  JBWKEHUsA  TEIUIOHOCHTeNned.  Pacder  mOBepxHOCTH
TETUIO0OOMEHHUKOB.

Crioco0sI 1M0IBOIa ¥ OTBOJIA TETUIOTHI B XMMHYECKOW TEXHOJOTUHU. TpeOoBaHuUs, PEIbSIBISIEMBIE K
terioHocutesiM. O0OTpeB BOASIHBIM ITAPOM, BBICOKOTEMITEPATYPHBIMU OPraHUYCCKHUMHE TETUIOHOCHUTEIISIMH,
TOMOYHbIMA  ra3amu. CnocoObsl  amekrpooborpeBa. OTBOJX  TEIIOTH  BOJAOW,  BO3AYXOM H
HU3KOTEMITEPATYPHBIMH TETLIOHOCUTEIISIMHU.

TerumooOMeHHbIe  ammaparbl; uX — kinaccupukanus.  OCHOBHBIE — THIBI  MOBEPXHOCTHBIX
TEIUIOOOMEHHHUKOB (TpyOdaThie, TUIACTUHYATHIC, amiapaThl ¢ MEPEMENIUBAIONIMME YCTPOWCTBAMU U T.1I.)
CMecuTeNnbHBIE TEIDIOOOMEHHHUKH: TPAJUpPHU, KOHJIEHCATOPHl CMEMICHUSA. BBIOOp ONTHMAIBHBIX
KOHCTPYKIIUH W YCIOBUH OKCIUTyaTallid TEIDIOOOMEHHBIX  ammapartoB. (OCHOBHBIC  TEHJCHIIUU
COBEPILIEHCTBOBAHMSI TEIUIOOOMEHHBIX aIlapaToB.

Paznen 3. Ilpouecchl 1 anmapaThbl pa3/jiejieHusi FOMOTeHHBIX CHCTEeM (0CHOBHBbIE MAacCOOOMEHHbIE
MPoLecchl).

3.1. OcHOBHBIC MMOHATHS M OIPEICIICHUS B Maccolepeiave.

Knaccudukanus npoueccoB mMaccooOmMeHa. OCHOBHbIE MOHATHS U ompexaeneHus. [Ipoueccsl co
cBO0OTHOM M (PUKCUPOBAHHOM rpaHUIlel pa3aena a3 u ¢ pazaenstomen Gpa3bl IeperopoaKon (MemMopaHoit).
Hocurenn u pactipenensembie BemectBa. CriocoObl BRIpaKEHHs cocTaBa ¢as.

OU3NKO-XUMHUYECKHE OCHOBBI MacCOOOMEHHBIX TPOIIECCOB. PaBHOBECHBIE YCIIOBHUS W OTpE/ICICHUE
HampaBlIeHUs MepeHoca BemiectBa U3 ¢Gazel B ¢a3zy. Koapounumentsr pacnpenenenus. [lonstue o
Maccorepeaaye 1 MaccooTaaue.

KoHuenTtpannonHoe rmose, TpagueHT KOHIEHTpAalMM, OOIMNA U YAEIbHBIM TMOTOK MAacChl.
MonekynsapHuas quddy3us B )KUIKOCTAX, ra3ax (mapax) ¥ TBEPABIX TeJax.

3.2. MexaHu3Mbl IIepeHOCca MacChl.

VYpaBHEeHHE HEPA3PBHIBHOCTH I IBYXKOMIIOHEHTHON CHCTEMBI.

HuddepennnanbHoe ypaBHEHHE KOHBEKTHBHOTO TIEPEHOCA MAacChl B OMHAPHBIX Cpefax.

Judbdy3noHHBIN TOTPAHUYHBIN CII0H; TPO(HUIN KOHIIEHTPAIIUK U CKOPOCTEH B MOTOKAX.

Koaddunuments: Mmaccootnaun. OCHOBHbIE MOJENBHBIC MTPEICTABICHHS O MEXaHU3ME MacCOOT/AauH.

MopenupoBanrue KOHBEKTHBHOTO MaccooOMmeHna. Uncna Hyccenbra, [lekne, [Ipanarnsa, @ypwe u ap.,
UX (U3NYECKHUI CMBIC], aHAJOTHH C TEIUIOBBIM MOJ00MEM IMPUMEHUTENBHO K ra3aM U >KHIKOCTSAM. Pacuer
K03 (GUIIMEHTOB MaccooTAayd B ammaparax pas3d4yHbIX THIIOB [0 YypaBHEHUSIM ¢ Oe3pa3MepHbIMU
MIePEeMEHHbBIMHU.

Macconepenaya. OcHOBHOE ypaBHEHHE Maccornepenadd. CoOoTHOIIEHHE Mexay Kod(pduiueHTamu
Maccomepeayd ¥ MaccoOTIauM, aJJAUTUBHOCTh JU(D(Yy3nOHHBIX comnpoTuBiaeHU. WHTeHcubuKkanus
Maccornepeaayu MyTeM BO3CHCTBHS Ha TUMUTHUPYIOLIYIO CTAIIHIO.

Brnusinue ycrnoBuii (TeMreparyphbl, JaBieHHs, KOHIEHTpallMii) Ha HampaBlIeHHE MaccollepeHoca Ha
npuMepax adcopOIru; MPUHIIUITEI BEIOOpa aOCOPOCHTOB.

3.3. ®a3oBoe paBHOBECHE.

MartepuanbHblii 0amaHC HEMPEepPhIBHOTO YCTAHOBUBIIETOCS Mpollecca MPU PA3IMYHBIX CIOco0ax
BBIPKEHUS COCTAaBOB (a3 U UX PACXOJI0B; YpaBHEHHS pabOUnX TUHUM.

[IpenenpHBIE KOHIIEHTPAIIUHN PACTIPEIEIIEMOT0 KOMIIOHEHTA B OT/IAIOIIEH 1 U3BIEKaroleH (a3ax Aus
MPOTUBOTOYHBIX TMPOIECCOB. MaKCUManbHO BO3MOJKHAs CTENEHb M3BICYEHHUS, MHUHUMAJIBHBIA U
OTNTUMAJIFHBINA PAcX0/Ibl U3BJIEKAIOMIEH (a3bl.

3.4. Metoabl pacyera pa3MepoB MaCCOOOMEHHBIX KOJOHHBIX allapaToB.

Pacyer momepedHoro cedeHusi (IMamMeTpa) KOJOHHBI; MpeAeibHO JOMYCTHMAas U SKOHOMHUYECKH
OTNTUMAJbHAS CKOPOCTH CIUIOIIHOM (a3bl.

PanmonanbHelii BRIOOp B3aMMHOTO HAampaBlICHUs [BWKEHHUS a3 U OpraHu3aluud TOTOKOB B
MaccoOOMEHHBIX ammaparax. Pacder MaccOOOMEHHBIX MPOIIECCOB M ammaparoB ISl CUCTEM C OJHUM
pacnpesenseMbIM KOMIIOHEHTOM. OCHOBBI pacdyeTa BhICOTHI MAaCCOOOMEHHBIX aliapaToB C HEMPEPHIBHBIM U
CTYNEHYaThIM KOHTaKTOM (a3. J[Ba OCHOBHBIX METOJa pacyera: Ha OCHOBe kK03((uilneHToB Maccomnepeaun
U Ha OCHOBE TMOHSTHUSI TEOPETHUYECKON CTyneHU pazaeneHus. [loHsITHE yucna eTuHUI] IEpeHoca U BBICOTHI
emuHUNBl TiepeHoca. daktop wmaccomepenmaun. CpemHss IBUXKYIIAs CHIIA Maccomlepenaud. BrusHue
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IIPOJIOJILHOTO TEPEMENIMBAHUS Ha CpPEJHIO JBIXKYILIYIO Ccuily Maccomnepenauu. Ilpouenypa pacuera,
OCHOBaHHasi Ha OOBEMHBIX KOd(duuueHTax maccomepenaud. ['paduueckuii ¥ aHATUTUYECKUNA METOJIbI
pacuera.

Pacyer BBICOTBI MacCOOOMEHHBIX amNmapaToB CO CTYNEHYATBIM KOHTAKTOM (a3. DPPeKTUBHOCTH
cryneHu o Mapdpu. CBs3b unciia euHull nepeHoca u jokaasHoro KI1J[ ctynenn mo Mapdpu. YUncine HHbIHI
pacdeT «OT CTYNEHHW K CTYMEHW» M ero rpapuveckas WHTEPIPETANHs C HCIOJIb30BAHNEM «KUHETHYCCKOM
TUHAWY. Y4eT cTpyKTypsl noTokoB u KITJI tapenku. OcoOeHHOCTH pacdeTa Tapeab4aThiX KOJOHH Ha OCHOBE
MOHATUS TEOPETUUYECKOU Tapenku. YHcao JACHCTBUTEIBHBIX M TEOPETUUECKUX TapesioK. DPGPEeKTUBHOCTH
TapeJiKHu.

PaumonaneHpiii BHIOOp B3aMMHOTO HAampaBlIeHWs ABWXKEHUS (a3 W OpraHu3alud IMOTOKOB B
MaccoOOMEHHBIX ammaparax.

3.5. AGcopbuus.

OO0mue TPUHIUITBEI YCTPOMCTBA M KiacCHU(UKAIUsS amnmaparoB i MacCOOOMEHHBIX MPOIECCOB B
cuctemMax "raz(map)-kuakocts". OcCOOEHHOCTH KOHCTPYKIIHI abcopOepoB.

OcHOBHbIE TUIBI W 00JIaCTU TpUMEHEHHs] abcopOepoB: HacaJO4HbIE M TapenbyaTble KOJIOHHBI,
amnmaparbl CO CIUIONIHBIM U CEKIIMOHHMPOBAHHBIM 0apOOTaXHBIM CIIOEM, ammaparbl ¢ AUCIEPTHPOBAHUEM
KHUJIKOCTH.

CxeMbl a0COPOIMOHHO-AECOPOITMOHHBIX YCTAHOBOK C BBIJICJICHHEM H3BJICYCHHOTO KOMIIOHEHTa M
pereHepanueit abcopOeHTa (1ecopOruei mpu MOBBIICHHONW TEMIIEPAType, TOHUKEHUEM TaBIICHUSI, OTTyBKON
WHEPTHBIM HOCUTEJIEM).

3.6. Juctwmnsanus. PexTudukarus.

Paznenenne qucTuiIAIMEH KUIKAX TOMOTEHHBIX CMECEH U CKMYKEHHBIX Ta30B; 00J1aCTH TPUMEHEHUS
1 0COOEHHOCTH MPOBEIECHUS MPOLIECCOB MPHU PA3TIUYHOM JIABIICHUU.

[TapoxxuaKOoCTHOE paBHOBECHE ISl CUCTEM C TTOJTHOW M OTPAHUYEHHOW B3AMMHOW PaCTBOPUMOCTBIO U
€ro BJMSHHE Ha BO3MOXKHOCTH pa3Jie/IeHHs KOMIIOHEHTOB JUCTWUIALMOHHBIMU MeToaaMu. Pacuer
paBHOBECHS 7S HICAIbHBIX OMHAPHBIX CMECEH.

[IpocTas u dhpakuroHHAas MEperoHKa; Mmeperonka ¢ aeduermanuei. MatepuanbHbIA O0anaHC, pacyeT
BBIXOJIa ITPOJYKTa U €r0 CPEAHETO COCTaBa IPH MeperoHke OnHapHbIX cMeceil. CxeMbl yCTaHOBOK. TernsoBbie
0anaHChl U pacyeT pacxoJ0B TEIJIOHOCUTENEH JUIsl STUX MPOLIECCOB.

Pextuduxarmsa. du3nKo-XMMUYECKHE OCHOBBI M OCOOEHHOCTH YCIOBUHM INPOBEACHHUS IMPOLIECCOB.
Cxembl yCTaHOBOK ISl HEMIPEPHIBHOW U MEPHOAMYECKON pekThudukanuy OuHapHeix cMecei. OcoOeHHOCTH
yCcTpoiicTBa ammapaToB (HACaZOYHBIX M TapesibuaThiX KOJOHH) M BBIOOpa PEKUMOB HX pabOTHl MpH
pexktudukanuu (1Mo cpaBHEHHIO ¢ abcopOiueii). OCOOEHHOCTH YCTPOMCTBA M BAPUAHTHI paOOTHI HCTIapUTEeIeH
u aedrerMaTopos.

MonenupoBaHue U pacueT MPOILIECCOB M allllapaToB MpU HENPEPHIBHON peKTU(UKAK OMHAPHBIX
cucteM. OCHOBBI YHUCICHHOTO U TpadoaHAIUTHIECKOTO0 METOI0B. MaTepuanbHbiil Oananc. Paboune nuHuM.
Omnpenenenve MHUHUMAaIbHOTO W pabodero ¢uermoBoro umcna. TemnoBoil OamaHc M pacyeT pacxoloB
TerioHocutenei. [IpuHIUIBI TEXHUKO-3KOHOMUYECKON ONTUMU3AIMU MPU pacyeTe padouyero (haerMoBoro
yuclia, pa3MEpoB ammaparypsl M dHepreTudeckux 3arpaT. OCHOBBI pacueTa TapenbyuaThiX M HACaJOYHBIX
PEKTU(DUKALIMOHHBIX KOJOHH.

Paznen 4. Ilpomecchl u anmaparbl pa3/ieJleHUs] TeTepPOreHHbIX CHCTeM (OCHOBHbBIE
THAPOMEXaHNYeCKHe MPOLecchl).

4.1. Paznienienne TeTeporeHHbIX cucTeM. OCHOBHBIE MOHSATUS M METOJIBI.

Knaccudukarnust KUAKUX U Ta30BBIX T'€TEPOTCHHBIX CHUCTEM: CYCIEH3MH, SMYIbCHH, TEHBI, MBUIH,
TyMmaHbl. MaTepHualibHbII 0anaHc MPOLECCOB Pa3IEIeHUs T€TEPOTeHHBIX CHCTEM.

Onenka 5¢G(GeKTUBHOCTH U BBHIOOpP ONTHUMAJBHBIX TPOIECCOB M ammapaToB s pa3felieHHs
reTEPOre€HHBIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKJICHUS.

Paznenenne >KMIKUX W Ta30BBIX CHUCTEM B MOJIE CHJ TOHKECTH. PacueT ckopocreit cBOOOAHOTO U
CTECHEHHOTO OCXKICHHSI TBEPABIX YaCTHII Iapo0Opa3HON U OTIUYHBIX OT Hee ()OPM B TIOJIE CHIIBI TSXKECTH.

[Ipoueccel 0OTCTaMBaHUsA U YCTPOMCTBO aAIIIAPATOB PA3AEIECHUS CYCIIEH3UM, OMYJIbCUH U ITbUIEN. PacueT
MOBEPXHOCTU OCAXKJICHUS W MPOU3BOAMTEIIBHOCTH OTCTOMHUKOB. YCTPOWCTBO W JIEWCTBHE LIMKIOHOB
(TIpoCTHIX U OaTapeiHbIX), THAPOLUKIOHOB.

4.3. TeueHue >KUIKOCTH Yepe3 HEOIBIKHBIC 3€PHUCTBIC U TICEBI00KIKEHHBIC CIIOU.
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3HaueHue THIPOJMHAMUKHN 3€PHHUCTHIX CIOEB B Ipoiieccax (puibTpOBaHUS, TEIUIO- U MAacCOOOMEHa,
reTeporeHHoro kataimza u JAp. OCHOBHBIE XapaKTEPUCTUKH STUX CJOEB: JUCIEPCHOCTb, YHAeIbHas
MMOBEPXHOCTb, MOPO3HOCTh, SKBUBAJEHTHBIN HMaMeTp KaHaOB. PacueT ruapaBinyecKOro COMPOTHUBIICHUS
cinosti. ['mapaBinyeckoe COMPOTHUBIICHHE CIIOEB HACaJOK IPOMBIIIJICHHBIX MAaccO- M TEII00OMEHHBIX
anmnaparos.

Pexxumbl TeueHus MOTOKOB B HACAJOYHBIX KOJIOHHAX. [ MApaBIWYECKOE COMPOTUBIICHUE, SIBJICHUS
MOABUCAHMUS, 3aXJICOBIBAHUS U HHBEPCHH (Da3 M pacyeT COOTBETCTBYIOIIUX CKOPOCTEH.

IManpomuHaMUKa TICEBIOOKIKEHHBIX (KUISIIMX) ciioeB. O01MacTh MPUMEHEHHSI TICEBIO0KUKCHHUS.
OcCHOBHBIE XapaKTEPUCTHUKU TICEBIOOKIKEHHOTO cocTOsHMs. [mapaBinuueckoe cornpoTuBieHue. Pacuer
CKOPOCTEH TICEBIOOKIKEHUSI U CBOOOIHOTO BUTAHUS, BBICOTHI TICEBIOOXKMKEHHOTO ciiosi. OMHOPOIHOE U
HEOJHOPOJHOE TICEBIOOXKMKEHUE. OCOOCHHOCTH TICEBIOOXKMKEHUS MOTUIAUCIEPCHBIX cloeB. [IHeBMO- u
TUAPOTPAHCTIOPT 3€PHUCTHIX TBEPBIX MATEPHAIIOB.

4.4, dunbpTpoBaHUE CYCHEH3UI M OUMCTKA Ta30B OT IbUIEH.

Crnennduka moBeICHHS 0CAIKOB KaK 3€pHUCTBIX CIIOEB: CKUMAaeMble U HEC)KUMaeMble 0CaIKu. Buibt
(bUIBTpOBANBHBIX Teperopook. dakTopel, BAUSIONIME HA CKOPOCTh (QuibTpoBaHus. DuibTpoBanue npu
MOCTOSTHHOM  CKOPOCTH  (PHIIBTpPOBAaHWA. DKCIEPUMEHTAJIBLHOE OIpEJCIICHHEe KOHCTAHT YpaBHEHUS
¢dunsTpoBanus. Kiaccudukanus u yCTpoiCTBO OCHOBHBIX TUIIOB HETIPEPHIBHO M TIEPHOTUIECKU PAOOTAIOIINX

GUIBTPOB M PUIBTPYIOIINX HEHTPUDYT.
4. O0bem yueOHOH TUCUMIIJIMHBI.

Beero Cemectp
Bua yueOHo# padboThl > 6
3F Axkan. 3E Axaj 3E Axan
q, q, q,

OO611ast TpYA0E€MKOCTh IUCHUTIIHHBI 12 432 6 216 6 216
KonTakTHasi padora - ayIuTOpPHbIE 44 160 1.8 64 27 9%
3aHATHSA

Jlexun 1,8 64 0,9 32 0,9 32
JlabopaTtopusie paboTs (JIP) 0,9 32 - - 0,9 32
[Tpaktuueckue 3ansatus (113) 1,8 64 0,9 32 0,9 32
CamocrosiTejibHasi padoTa 5,6 200 3,2 116 2,3 84

CamMocTosTenEHOS HN3Y4YCHHUEC pa3aciioB 5,6 200 3'2 116 2’3 84

JIACLIMIUTHHBI
Buabl KOHTpOJIS:
IK3aMeH 2,0 72 1,0 36 1,0 36
KoHnTakTHas paboTa - IpoMeKyTOYHas 0.8 0,01 0.4 0,01 0.4
aTTecTalus 2,0
IToaroToBka K 3K3aMeHy 71,2 0,99 35,6 0,99 35,6
Bujg uTOroBOr0 KOHTPOJIS: JK3aMeH JK3aMeH

Beero Cemectp

Bua yueO6Ho# padoThl S 6
3E Actp. 3E Actp. 3E Actp.
q. q. q.

OO611ast TPYA0EMKOCTh TUCIUTITHHBI 12 6 6
KonTakTHast padoTa - ayauTopHbIE 4.44 120 18 48 27 72
3aHATHSA
Jlexun 1,8 48 0,9 24 0,9 24
JlaGopatopusbie padotsl (JIP) 0,9 24 - - 0,9 24
[Ipaktuueckue 3ausarus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHas padoTa 5,6 148 3,2 86 2,3 62

CamocTosiTenbHOE U3yYEHUE Pa3/IesioB
JTUCIUIIINHEI
Bujabl KOHTpOJIA:

5,6 148 3,2 86 2,3 62
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9K3aMeH 2,0 54 1,0 27 1,0 27
KonraktHas padoTa - mpoMexKyTouHas 0.6 0,01 0.3 0,01 0.3

arrecranus 2,0
[ToaroToBka K 3K3aMeHy 53,4 0,99 26,7 0,99 26,7
Buj HTOroOBOro0 KOHTPOJISI: JK3aMeH JK3aMeH

AHHOTAIUA paﬁoqeﬁ nporpaMmmasbl THCHUAIIJIMHBI
«Oﬁlllaﬂ XHUMHYIECCKAaA TCXHOJOIusi»

1. Heab AuCUMIIMHBI — GOPMHUPOBAHNE 3HAHWN B OOJIACTH peaM3allMi XMMHKO-TEXHOJIOTHUECKIX
MIPOIIECCOB C Y4ETOM (PU3UKO-XMMHUECKUX OCOOCHHOCTEH MPOTEKAIOUINX PEeaKlnii, BEIOOpa ONTHMAIbHBIX
YCIIOBUH pealin3yeMbIX IMpoLeccoB, BbIOOpa A(P(GEKTUBHBIX pPEAKTOPOB, MPUOOPETEHHS HABBIKOB B
COCTaBJIEHUM MaTE€pUAIbHBIX W TEIUIOBBIX OallaHCOB, B pacyeTe MpOILIECCOB M PEAKTOPOB Ha OCHOBE
MaTeMaTHYEeCKOr0 MOJIEIMPOBAHUS, TOJYYEeHHUsS 3HaHUM B 00JacTH pa3paboOTKU »HeprocOeperarommx
XUMHKO-TexHoJoruueckux cucreM (XTC), 0e30TXOAHBIX M MaJOOTXOJHBIX TEXHOJOTMH Ha MpUMeEpe
COBPEMEHHBIX IIPOU3BO/ICTB.

2. B pe3yabTate H3y4eHUs JHCHUIJIMHBI 00yYAIOIIMIACH T0JI2KEH:

Obaadoams CleqyOIUMUA KOMIETEHIMSIMA U HHAUKATOPaMH UX JTOCTHKEHUS:

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

3namo:

— OCHOBBI TEOPUU XUMUYECKUX MTPOLIECCOB M PEAKTOPOB;

— METOJIOJIOTHIO UCCIIEIOBAHKS B3aUMO/JICHCTBUS XUMUYECKUX MTPEBPAILICHUH U SIBJICHUI NIEpeHOCca Ha
BCEX MACIITaOHBIX YPOBHSX;

— METOJIMKY BBIOOPA peakTopa U pacyera Ipolecca B HEM;

— OCHOBHBIE PEAKIIMOHHBIE MTPOLECCHI U PEAKTOPhl XUMUUECKON U OMOTEXHOJIOTUH;

— OCHOBHBIE IPUHIIMIIBI OPTaHU3aMKY XUMHUUECKOT0 POU3BOJICTBA, €T0 UEPAPXHUECKYIO CTPYKTYpY,
METO/IbI OTIEHKH Y(D(PEKTUBHOCTH MTPOU3BOJICTBA;

— OCHOBHBIE XUMUYECKHE IIPOU3BO/CTBA.

Ymemy:

— paccuuTaTh OCHOBHbBIE XapaKTEPUCTUKH XMMHUYECKOTO IIPOIiecca;

— BBIOpaTh pallMOHAJIBHYIO CXEMY IIPOM3BOJICTBA 33JaHHOTO MPOJIYKTa;

— OLIEHUTbh TEXHOJOIMUYECKYIO Y3(PPEKTUBHOCTb IPOU3BO/ICTBA;

— BBIOpaTh (D(PEKTUBHBIN TUIT PEAKTOPA;

— MPOBECTH pacueT TEXHOJIOTHYECKUX [TapaMeTpoB JUIsl 3alaHHOTO MpolLiecca;

— OIIPEJENUTh TapaMeTpbl HaTy4lllell OpraHu3alyy Ipolecca B XMMHUUECKOM PEaKkTope.

Braoemy:

— MeToJlaMH aHaIu3a 3(PGEKTUBHOCTH pabOThl XUMUUYECKUX MPOU3BOJICTB;

— METOJIaMH pacueTa U aHaJu3a POLECCOB B XUMHUECKUX PEeaKTopax, ONpeIesIeHUs
TEXHOJIOTHYECKUX [TOKa3aTeneil;

— METOJIaMH BbIOOPA XUMHUYECKUX PEAKTOPOB.

3. Kpatkoe coaep:xaHue IMCHUIINHBI:

Pa3nen 1. Xumun4eckasi TEXHOJIOTHSI 1 XMMHY€CKOe IPOU3BOJACTBO.

1.1. OcHOBHBIE onpe/AeIeHUs] U TOJI0KEHH .

Xumnueckas TexHoJorus. OOBEKT XUMUYECKOH TeXHOIOTUU. MexXoTpacieBoi XxapakTep XMMUYECKOH
TEXHOJIOTMH. Pa3BUTHE XUMUYECKMX NPOU3BOJACTB M XUMHUYECKOM TEXHOJOTMM. MeECTO XMMHYECKON
TEXHOJIOTUM B IMPOMBILIUIEHHON cepe W METOJOB XUMHUYECKOM TEXHOJOTMH B HEXMMMYECKHX OTpacisax
IIPOMBIIITIEHHOCTH. CHCTEMHBIM aHAIN3 CIIOKHBIX CXEM U B3aUMOJEHCTBUN 3JIEMEHTOB CXEMBI — MTOHATHE U
coziepkaHue Metoa. PU3nUeckoe U MaTEMaTHUECKOE MOJIETMPOBAHKE, ONIPEAECIIEHNE U OCHOBHBIE MIOHATHS,
UX MECTO B WMH)XEHEPHO-XMMHMUYECKHX HCCIIEOBAaHUAX M pa3zpaboTkax. MecTo M 3HaueHHEe HATypHOIO M
BBIUMCIIUTENIBHOTO SKcniepuMenTa. CoaepkaHue 1 3aJauu yaueOHOro Kypca.

1.2. XuMun4eckoe npou3BoACTBO.

[loHsiTHE O XMMHMYECKOM MPOU3BOJCTBE. MHOrO(YHKIHOHAIBHOCTh XMMHUYECKOT'O ITPOU3BOJICTBA.
OOmiast CTpyKTypa XHMHUYECKOTo Npou3BOACTBA. OCHOBHBIE MOJCHCTEMBI XMMHUYECKOTO MPOU3BOJCTBA.
OCHOBHBIE TEXHOJIOTUYECKNE KOMIIOHEHTHI XUMHUYECKOTO IPOU3BOACTBA.
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KauecTtBeHHBIE U KOJIMYECTBEHHBIC IMOKA3aTEIM XUMHUYECKOTO MPOU3BOACTBA: TEXHOJIOTHYECKHUE,
SKOHOMHUYECKHE, IKCILTyaTallMOHHbBIE, COIIMAJIbHBIE.

1.3. CoipbeBble pecypchbl, BOAa M SJHEPIrUsl B XMMHYE€CKOM NMPOU3BO/ICTBeE.

Knaccudukaiusi ChIpEBBIX PECYpPCOB IO Pa3NUYHBIM TpHU3HaKaM — (Ha30BOMY COCTOSHHIO,
MPOUCXOKACHUIO, MCTOYHMKAaM. MuHepanbHOE ChbIphe (PYyIbl M TOJIE3HBIE HCKOMAEMBbIEC), OPTraHUYECKOE
MIPUPOJIHOE CHIPhE (TOPIOYME HCKOMAEMBIE), PACTUTEIILHOE M KHUBOTHOE ChIPhE, BTOPHUYHOE CHIPhE — HX
WCIOJIb30BaHNE W IyTH rmepepaboTku. OCHOBHBIC CIOCOOBI MEPBUYHON 0OpabOTKH ChIphs (oOoramieHue,
OYHMCTKA, MMOJATOTOBKA K TPAaHCHOPTHPOBKE M mepepaboTke). [ToHATHE, CYITHOCTh U MPUMEPHI YrIIyOJIeHUs
WCIIOJIb30BAHUS CHIPhs, KOMOMHUPOBAHUS ITPOU3BOJICTB M KOMIUIEKCHOM MEpepabOTKHU CHIPHAL.

3HaueHUEe W UCTIOJH30BAaHUE BOJBI B XUMHUYECKHUX MPOU3BOACTBAX. McTouHnky Bobl. TpeboBaHus K
TEXHOJIOTHYECKOH 1 ObITOBOM Bojie. [IpombliisieHHast TOATOTOBKA BOABI M METO/IbI €€ OUMUCTKH OT IPUMECEH.
OcHOBHBIE METOJBI KOHTPOJS KadyecTBa BOJIBl. ODKOHOMHUS BOJOIMOTPEOJEHUS B MPOU3BOJICTBE.
Bo10060poTHBIE CUCTEMBI.

Bubl 1 HICTOUHUKY SHEPTUU B XUMHUUYECKOU TPOMBITIUIEHHOCTH. MaciTabbl HOTpeOIeHHS U CTIOCOObI
YMEHBIIIEHUs dHepreTudeckux 3arpar. CyIHOCTh M TMPUMEPHhl PEreHEepallud W PeKylepalud SHEPruu.
DHEProTeXHOJIOTHYECKUE CUCTEMBI. BTOpUYHBIE SHEPTETHYECKUE PECYPCHI.

Pasnen 2. TeopeTnueckue 0CHOBbI XUMHYECKHX MPOLECCOB U PEAKTOPOB.

2.1. OCHOBHBIE OTIPEAEIICHUS U MOJOKEHUS.

OUBNKO-XUMHYECKHE 3aKOHOMEPHOCTH XHUMHUYECKUX TIPEBPAICHUHA — CTEXHUOMETPUUECKHUE,
TepMOJUHAMUYECKHE, KHHETHYecKue. [lokazaTenn XMMHUYECKOTO MPEBpAIeHUs — CTETCHb MPEBpAIECHUS,
BBIXO/JI MPOAYKTA, MHTETpaIbHAs U MU epeHraibHas CETeKTUBHOCTH, CKOPOCTH PEAKIIUU U TIPEBPAICHUS
peareHToB.

2.2. XuMHYeCKHe TIPOIIECCHI.

Onpenenenuve. Knaccuduxanuss XuMU4eCKHX MPOLECCOB MO Pa3IMYHBIM MPU3HAKAM — XUMHUYECKUM
(BUI XUMUYECKON pEaKIINK, TEPMOINHAMUYECKHIE XapaKTEePUCTUKH, CXeMa MpeBpaIlieHui) U pa30BbIM (THCIIO
U arperatHoe cocrosinue (as).

['oMorenHsIil XuMu4eckuii nporecce. OnpeneneHrue U npuMepbl. BausHue XuMHUYECKUX MPU3HAKOB U
yCIIOBUI IPOTEKaHUs Mpoliecca Ha ero nokaszatenu. CriocoObl MHTEHCU(BHUKAITUH.

[TonsiTHe onTuManbHBIX TemrepaTyp. OnTUMalIbHbIE TEMIIEpaTyphl sl 0OpaTUMBIX U HEOOPAaTUMBIX
9K30- ¥ SHJOTEPMHUYECKHUX PEaAKIIHUA.

I'eTeporenHsiii (HEKaTaTUTHYECKUN) XUMHUECKHi miporiecc. Onpenenenue u npumepbl. CTpykTypa
mpolecca u ero cocrasisoomue (craaun). Habnrogaemas cKopocTh XUMUYecKoro mpeBpanienus. O6nactu
(pexuMbl) IpOTeKaHUs Ipoliecca, TMMUTHUPYIOIAs CTaIus.

I'eTeporenHsrii XumMu4eckuii nporecc "raz (KuAKoCTh) - TBepaoe'. OO0OCHOBaHHME, TOCTPOCHUE U
aHAJIM3 MAaTeMaTHYEeCKOM MoOJenu Uil peakuuid ropeHus (Mmonxens "cxkumaromascs cdepa) u
TOMoOXUMHUYECcKor (Mojenb "c HeB3auMojeucTByromuM sigpom"). Habmomaemas CKOpOCTh MpeBpalleHHs,
BpeMsi IPEBPAIICHUS] U TyTH MHTCHCU(PUKAIIUY IS pa3InYHbIX 00JacTel MpoTeKaHus mpoiecca.

I'ereporennslii Xxumudeckuii mporecc "raz (KUAKOCTh) - KUAKOCTh". OOOCHOBaHME, MMOCTPOCHUE U
aHaJM3 MaTeMarudyeckoit moaenu. Habmogaemasi ckopocTh mpeBpalieHus U 00JacTu MpoTeKaHusl mpoiiecca.
[Tytu nHTeHCUbUKALUY U Pa3IMYHBIX PEKUMOB MpoIiecca.

Karanutnueckuii npouecc. Omnpenenenue, kiaccudukanus, npuMepsl. ['eTeporeHHblil KaTanu3 Ha
TBepAOM Karanmuzatope. O00CHOBaHHE, MOCTPOCHUE U aHATTU3 MaTeMaTHYEeCKOW MOJIeTH Ha KaTaTUTUIECKOM
MOBEPXHOCTH M B TOPUCTOM 3€pHE Karanu3atopa. HaOmromaemass CKOpOCTh MpeBpaileHuss u o0nactu
npotekanust mporecca. CTeneHb HCIMOJIb30BaHUS BHYTpEHHEW moBepxXHOCTH. I[lyru wuHTeHcuukanuu
KaTaJINTUYECKHUX MTPOLIECCOB.

2.3. XuMHYECKHE PEAKTOPBI.

OnpeneneHre U Ha3HAYEHUE XMMUYECKOTO peakropa. PeakTopsl B XUMHYECKMX M HEXUMUYECKUX
OTpacisiX MPOMBIIUIEHHOCTH. (OO030p THIOB XUMHUYECKHMX PEaKTOPOB, HMX CTPYKTYPHBIE DJIEMEHTHI
(peakmoHHasi 30HA, YCTPOWCTBa BBOJA M BBIBOJAA, CMEILECHMS, Pa3[eleHUs U PaCIpEesIeHUs] MOTOKOB,
TETUIO0OMEHHBIE 2JIEMEHTHI ), OCHOBHBIE MTPOLIECCHI U SBIICHUS B HUX.

CucremaTu3aiiys MpoIeCCOB B XMMHYECKOM pPEaKTOpe MO MaciTaby WX MPOTEKaHUs: XUMUYECKas
peaxius, XkMUYeCKHil poliece B 2IEMEHTApHOM 00beMe, MPOIIECCHl B PEAKIIMOHHOM 2JIEMEHTE U B peakTope
B II€JIOM, UX B3aMMOCBS3b U MEpApXHUECKash CTPYKTypa MaTEMaTUYeCKOW MOJENH IMpoIecca B PEeaKTope.
[IpuMepsl MpoIIECCOB B Pa3IMYHbBIX BUAAX XUMHUYECKUX PEAKTOPOB.
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Knaccugukamus npoueccoB B peakTopax Mo pa3InyHbIM MPHU3HAKAM - BHJI XUMHUYECKOTO IpoIiecca,
OpraHM3ainus MOTOKOB pEareHTOB (CXEMa [JBUKEHMSI PEreHTOB YEpPE3 pPEaKTOp, CTPYKTypa MOTOKOB B
pPEaKIMOHHOM 30HE), OpraHM3alis TEIUIOBBIX MOTOKOB (TEIJIOBOM pPEXUM, CXeMa TeIIooOMeHa),
CTallMOHAPHOCTB IIpolLiecca.

ObocHOBaHUE M MOCTPOCHUE MAaTEMAaTHUECKOW MOJIENIN MPOLIECCa B PEAKTOPaxX pa3IMyHOTO THIA KaK
CHCTEMBl ypaBHEHWH MaTEpHUaIbHOTO W TEIUIOBOIO OajJaHCOB HAa OCHOBE JAHHBIX O CTPYKTYpe MOTOKa,
XUMUYECKUX MTPEBPAIICHUSX, IBJICHUAX ITIEPEHOCA TETlJIa M BEIIECTBA U UX B3auMoieicTBrr. CrucreMaru3anus
U KI1acCU(pHUKAIMI MaTEeMaTUIECKAX MOJIEJICH TIPOLIECCOB B PEAKTOPax.

N3oTrepmuueckre mpouecchl B XMMHYECKOM peakTope. BiusHue CTpyKTypbl MOTOKa (MAcaabHOE
CMEIIEHNE M BBITECHEHHE), CTAIMOHAPHOCTU Tpoiecca (MPOTOYHBIA M TEPUOIUYECKUI), TapaMeTpoB U
YCIIOBUH NpOTEKaHMWs Ipoliecca (TeMieparypa, KOHIEHTpalus, IaBl€HHE, O00bEM pPEaKIMOHHOH 30HBI,
BpeMsl), BUJa XMMHUYECKON peakiuu (IpocTasi U CcJIoXKHasi, oOpaTuMas 1 HeoOpaTUMas) U ee mapaMeTpoB Ha
npo@uIn KOHIEHTpalMi U MOoKa3aTesly Mpolecca B peakTope (CTeleHb MpPEeBpallleHUs, BbIXOJ MPOIYKTa,
CEJIEKTUBHOCTh Tiporiecca). OCHOBBI pacuera mpoiiecca B peaktope. ComocraBierue 3(h(PeKTUBHOCTH
MPOIIECCOB B PEAKTOPAX, ONMKUCHIBAEMBIX MOJICTISIMU UICATHHOTO CMEIIECHHUS U BHITECHEHUSI.

HewuzorepMuueckue mponecchl B XUMHUUYECKMX peakTtopax. OpraHuzamusi TEIUIOBBIX TMOTOKOB M
PEXKUMOB B XMUMHYECKUX peakTopax. Pacripenenenue teMmeparypbl, KOHIIEHTPAIMN U CTENIEHU TTPEBPALICHUS
B PEAKTOpE B peKUMaXxX MJI€ATbHOTO CMEIIEHHUS U BHITECHEHHS, afuabaTHYeckoM U ¢ TerioooMeHoM. CBs3b
TEMIIepaTyphbl U CTENEHU NpeBpalleHusl B aguadaTuyeckoM mnpoiecce. ConocraBieHHe ¢ U30TEPMHUUECKUM
pexuMoM. YHCII0 U yCTOWYHUBOCTD CTAITMOHAPHBIX PEKUMOB B PEAKTOPaX UICATHHOTO CMEIICHUSI.

2.4. IIpoMBbIIITIEHHBIE XUMUYECKHE PEAKTOPBI.

Ha xoHKpeTHBIX mpuMepax TMPEIMETHO pPacCMaTPUBAIOTCS TPOMBIIIUICHHBIE PEAKTOPBI IS
MIPOBECHUS TOMOTEHHBIX, T€TEPOTEHHBIX U KaTATUTHYECKUX MPOIECCOB — THITH PEAKTOPOB, KOHCTPYKTHBHBIE
XapaKTEPUCTUKU U 0COOEHHOCTH pPeKMMa, 00JIaCTH UCTIOIB30BAHUSL.

Pa3nen 3. XuMu4yeckoe npou3BoACTBO, KAK XUMHKO-TEXHOJIOTHYECKasA CHCTEMA.

3.1. CTpyKTypa 1 ONMMCAaHUE XUMHUKO-TEXHOJOTUUYECKON CUCTEMBI.

XHUMHYECKOE TPOU3BOJICTBO KaKk XUMHUKO-TexHosornueckas cucteMa (XTC). [lonsarue cucremsl u
XTC. CoctaB XTC: anemeHTsI, CBSI3H, MoiIcucTeMbl. DneMeHTsl X TC, kinaccudukanust mo BULy MPOIECCOB U
Ha3HavyeHHio. TexHonormyeckue cBsizu dnemeHToB XTC (motokm). IlocnemoBarenbHasi, mapajuieiabHas,
pa3BeTBIIEHHAsA, TOCJIEIOBATEIbHO-00BOAHAs (Oaiinac), oOpaTHas (PEUMKI) TEXHOJOTHYECKHE CBs3u. Mx
CXEMBbI U Ha3HAUYCHHUE.

Onucanne XTC. Bunel mogenerdr XTC - onucaTenbHble B Tpadudeckue. OnucarenbHbIE MOJCIH -
XMMHUECKas cXxeMa U MaTeMatuyeckas Mojenb. ['padudeckue Mmoaenu - GyHKIMOHAIbHAS, TEXHOJIOTHYECKas,
CTPYKTYpHas U Apyrue (crenuanbHbie) cxembl. HaznaueHue, npuMeHeHue 1 B3auMOCBSI3b MOJIEICH.

3.2. Ananmus XTC.

[lonsarue, 3amaun u pesynbrarhl aHanuza XTC - coctosuue XTC, MarepuanbHbli M TEIIOBOMN
0anaHChl, MOKA3aTEIN XMMHUYECKOTO IPOU3BOICTBA.

CpoiictBa XTC kak cUCTEMBI: B3aUMOCBA3aHHOCTh PEXUMOB 3JIEMEHTOB, PAa3jIN4yle ONTUMAIbHOCTH
3JIEeMEHTa OJIMHOYHOTO U B CUCTEME, YCTOMUYHUBOCTh U CYIIIECTBOBAHHUE CTALIMOHAPHBIX PEKUMOB U Jp.

MartepuanbHbIi U TEIUIOBOM OaaHChl. MeToIMKa COCTaBIIEHUS U pacyeTa MaTepUaIbHBIX U TEIJIOBBIX
6amancoB XTC u ee moacuctem. OcoOeHHOCTH pacueTa OanaHCOB B cxeMax ¢ penukioMm. Dopwmbl
npecTaBieHus 0anancoB (TaOIHIbI, TMarpaMMbl U IIp. ).

MartepuanbpHblii  OamaHc [ MacCOOOMEHHBIX U PEaKIMOHHBIX d3JeMEeHTOB. lcmonb3oBaHue
CTEXHOMETPUYECKUX, TEPMOJMHAMHYECKUX ¢ MeK(]a3HbIXx OamaHCOBBIX cooTHomIeHUd. CTeneHb
HCIIOJIb30BAHUS CHIPBEBBIX PECYPCOB.

OHTaNBNUIHBIHN, 3HepreTuyeckuii (Mo MOJHOM 3Heprum) u 3kceprerrueckuit 6amancel u KIIJ. Mx
COTIOCTABJICHHE U HcToIb30BaHue B aHammze XTC.

3.3. Cunres XTC.

ITonstue u 3amaun cuHte3a XTC. OcHoBHble 3Tanbl pa3padboTkn XTC. Pois MaremaTHuecKux u
3BPUCTUYECKUX METOJIOB.

OcHoBHble KoHUenuuu npu cuHre3e XTC: MoJIHOE UCMOJIb30BAHUE CHIPHEBBIX U SHEPreTHUECKUX
peCypcoB, MUHUMH3AIHMS OTXO0/I0B, ONTHMAIIbHOE MCIOIh30BaHUE anmnapatypsl. X conepxaHue u crnocoObl
peanuzanun. KoMOMHMpOBaHHBIE TMPOU3BOJCTBA, COBMEIICHHBIE MPOIIECCH], BTOPHYHBIC JHEPreTUUYECKUE
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pecypchbl, SHEPrOTEXHOJOTHYECKHE CcHucTeMbl, mnepectpauBaembie XTC, 3aMKHYTble, MaJIOOTXOIHBIC
MIPOU3BOJICTBA - UX TIOHATHUS, 0COOCHHOCTH U IPUMEHEHHE.

OAHOPOTHBIE TEXHOJOTMYECKHE CXEMBI: CHUCTeMa pPEKYIEepaTUBHOTO TEIUI0OOMEHa, CHCcTeMa
paszieseHuss MHOTOKOMIIOHEHTHOM CMeECH, cucTeMa peakTopoB. OCHOBBI MOCTPOCHHSI UX ONTHUMAIbHOMN
CTPYKTYpBI

Paznean 4. IlpombllLieHHbIE XUMHYECKHE POU3BOACTBA.

XUMUYECKUE TMPOU3BOJICTBA PACCMATPHUBAIOTCA MPEIAMETHO KaK pealu3alus HU3Y4EHHBIX
TEOPETUYECKUX OCHOB XMMHUKO-TEXHOJOTrHueckux mporeccoB u XTC, xoHuenuuii mNOCTPOCHUs
BbicOKOd(pektrBHOM XTC. OCHOBHOW aKIEHT JenaeTcs Ha (U3HKO-XUMHUYECKHE OCHOBBI KOHIICTITUH
MOCTPOEHHUS TEXHOJOTUYECKOW CXEMbI IMPOU3BOJICTBA U €ro noacucreM. [Ipon3BOACTBO CEpHOM KUCIOTHI.
[IpowusBoacTBo ammuaka. [Ipon3BoacTBo a30THOM KHCIOTHL. [Ipon3BOACTBO cTHpOA.

Pasjnen 5. CoBpeMeHHbIe TeHIEHIMU B PA3BUTHH XUMHYECKOI TEXHOJIOTHH.

Tekymee COCTOSHME XWMHYECKOW TMPOMBIIUICHHOCTA B MHpPE W TEHACHUUH €€ Pa3BUTHSL.
[lepciekTUBHBIE HWCTOYHWUKM ChIpbS W H3Hepruu. Knacrepuzanusa XUMHYECKOW MPOMBIILICHHOCTH.
CoBMmerieHHbIe TpoIecChl. [ MOKMEe M TepecTpauBaeMble TEXHOJIOTHYECKHE cXeMmbl. HoBble XUMHKO-
TEXHOJIOTHYECKHE TIPOIIECCHl U CIIOCOOBI MOTYYeHUs PO IyKTOB. HanoTexHomorus.

4. O0beM yueOHOM TUCUMIINHBI:

O0beM TUCHUIIINHBI
Bupa yueOHo# padoThbl Axan. | Acip.
3E
. q,

OO0u1asi TPy10€eMKOCTb AUCIUNIJIMHBI 7 252 189
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSTHSL: 2,67 96 72
Jlexkun 0,89 32 24
[Tpaktuueckue 3ausatus (I113) 0,89 32 24
JlabopaTtopusie paboTs (JIP) 0,89 32 24
CamocrosiTejibHasi padoTa 3,33 120 90
CaMOCTOSATETFHOE N3YUEHUE Pa3IeIOB AUCITUTIIMHBI 3,33 120 90
Buja koHTpoJIs:
IK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 1 0,4 0,3
IToaroroBka K ’3K3aMeHy 35,6 26,7
Bua uToroBoro KOHTpoJIst K3aMeH

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«CucreMbl ynnpaBJjieHUs XUMHUKO-TEXHOJIOTHYEeCKUMHU MPOLeCCaMm»

1. Oenp AuMCHMIVIMHBI — JaTh 0a30Bble 3HAHUS IO TEOPUM CHCTEM YIPABJICHUS XUMHKO-
texnojoruyeckumu mnpoueccamu (CY XTII), npuButh HaBbIKM U yMeHus aHanus3a cBoicTB XTI, kak
00BEKTOB YIPABIICHUS U MPAKTUYECKOTO MPUMEHEHUS TEXHUUECKUX CPECTB yIIPABICHHUS.

2. B pe3yabTare u3y4eHus AMCUUIJIMHBI 00yYAIOMIMIACS T0JIKEeH:

Obnaoams clenyOIUMA KOMIETEHIIMSIMA U WHAUKATOPAMH UX JTOCTHKEHUS:

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

3namo:

— OCHOBHBI€ IIOHATHUS TEOPUU YIIPABJICHUS;

— CTaTUYECKUE U TUHAMUYECKHE XapaKTePUCTUKH OOBEKTOB YIIPABICHUS;

— OCHOBHBIE BUJIBI CUCTEM aBToMatudeckoro yrnpaBieHus (CAY) u 3aKOHBI peryaTupOBaHHUS;

— tunoBble CAY B XMMHUYECKON MTPOMBIIIIEHHOCTH;

— METOJIbI ¥ CPEACTBA U3MEPEHUS OCHOBHBIX TEXHOJIOTMYECKUX ITIAPAMETPOB;

— ycroitunBocts CAY;

— OCHOBHbIE TMOHATUA O HeauHelHbiX CAY, penelHbIX cHUCTeMaX, JOTMYECKUX allfOpUTMax
yIpaBJIEHHUS, aJaNTUBHBIX U ONTUMAJIBHBIX CUCTEMAX YIPABJICHUS.
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Ymemo:

— ONPEJENSATh OCHOBHBIE CTATUYECKHUE U TUHAMUYECKHUE XapaKTEPUCTUKU OOBEKTOB YIPABICHHUS;

— BBIOMpATh PAllMOHATIBHYIO CUCTEMY PEr'YJIIMPOBAHUS TEXHOJIOTMYECKOTO MPOIIecca;

— olleHuBaTh ycTounBocTh CAY;

— BBIOMpATh KOHKPETHBIE THITBI TPHOOPOB i AuarHocTuku X TTI.

Braoemy:

— METOJAMM TEOPHUM aBTOMAaTUYECKOIO PpEryJWpOBaHUs, OPraHU3alUd M pacdyera CUCTEM
ONTUMAJIBHOTO YIIPABJICHUS IIPOLIECCAMU XUMUYECKON TEXHOJIOTHH.

3. Kpatkoe coaep:kaHue AMCHUIINHBI:

Pa3nes 1. OcHOBHBIE OHATHS YIIPABJIeHUA XUMHKO-TEXHOJIOTH4eCKHMH NPOLecCaMH.

3HaueHUEe aBTOMATUYECKOTO YIpaBJICHUS JJIs Pa3BUTUS XUMHYECKOHM IPOMBIIIIEHHOCTH.
Oco0OeHHOCTH yIpaBJIEeHNU XUMUUYECKUM IIPEIIPUSITUEM U XUMUKO-TEXHOJIOTMUECKUM TporieccoM. TexHuKo-
SKOHOMMUECKUN YPPEKT BHEAPEHHUS aBTOMATU3UPOBAHHBIX CUCTEM yIpaBieHHs. Poib cucteM ynpaBieHus B
obOecriedeHUH O€30MaCHOCTH XMUMHYECKOrO IPOM3BOJCTBA M OXpaHbl OKpyawomied cpeasl. OCHOBHbBIE
TepMuHBl U omnpezaeneHus. Wepapxus ynpasienus. OCHOBHbIE NPUHIMIBI yrnpaBieHus. Kinaccuduxarms
cucreM ynpasieHuss OynkunonanbHas ctpykrypa CAY. Iloka3aTenu kauecTBa yIpaBJeHUSI.

Pazaen 2. OcHOBBI T€OPHH ABTOMATHYECKOI'0 YIPaBJIEHHS.

Marematnueckue wmogenn CAY. [Iunamudeckue xapakrepuctuku CAY. Hcnosb3zoBanue
omnepanroHHOro ucuuciaenus s ananusa CAY. TunoBsie TMHAMHAYECKUE 3BEHbSI. BpeMEHHBIE U YaCTOTHBIE
XapaKTEePUCTUKHU. DKBUBAJIIEHTHBIE MTPE0OpPa30BaHUsl CTPYKTYPHBIX CXeM. Y CTOWYMBOCTh JuHEHHbIX CAY ¢
oOpatHolt cBs3bto. Kitaccugukanys u OCHOBHbIE CBOMCTBA OOBEKTOB yrpaBieHHS. MeToibl OnpeaeaeHus
CBOMCTB 00bEKTOB yIpaBiieHHus. OCHOBHbIE 3aKOHBI PETYIHPOBaHUs. PerynsTopbl Ha OCHOBE HCKYCCTBEHHBIX
HelpoHHBIX ceTeil. LludpoBbie M pobacTHbIE CHCTEMBbI yIpaBieHHs. BpiOop 3akoHa peryiupoBaHUs U
OIIpe/IeTICHUE ONTUMANIbHBIX apAMETPOB HACTPOUKH IIPOMBIIUICHHBIX PETYISATOPOB.

Paznen 3. U3mepeHne TeXHOJI0TrMYeCKUX NAPaAMeTPOB XMMHUKO-TEXHOJIOTH4eCKOro npoiecca.

l'ocynapcTBeHHast cucTeMa MPOMBIIUICHHBIX NPHUOOPOB M cpeAcTB aBToMaruzanuu. OCHOBHBIE
TEPMHUHBI M ONpeaesieHus: MeTpojoruu. Metonael uzmepeHuid. CpencTBa WU3MEPUTENbHOW TEXHUKH, HX
CTaTUYECKHE U TUHaMHuUeckue cBoicTBa. [lorpemuoctu n3mepennit. CriocoObl nepenayn nHpopmanuu Ha
paccrosinue. Opranuzanusa qucTaHiMoHHON nuarHocTuku XTII. M3MepeHne OCHOBHBIX TEXHOJIOTHYECKUX
IapaMeTpoB: JIaBJICHUs], TEMIIEPATYphl, pacXoJa U KOJIWYECTBA, YPOBHS KUAKOCTH U CBHITYYMX MaTEPHUAJIOB,
cocTaBa U (PU3UKO-XMMHYECKUX CBOWCTB BEIECTB.

Pasnesn 4. OcHOBbI NPOEKTHPOBAHUS ABTOMATHYECKHX CHCTEM YIPABJEHUS XUMHKO-
TEXHOJIOTHYeCKUMH MPOLEeCcCAMM.

Ocob6ennoctu ympasieHuss XTII. PerynupoBaHue OCHOBHBIX TEXHOJIOTHYECKUX TapaMETPOB:
pacxoja, naBieHHs], TeMiepaTypbl, ypoBHs, PH. Texunueckue cpenctsa CAY. OcHOBHBIE pa3HOBHIAHOCTH
YOPABISIIONIUX  YCTPOMCTB. Tumbl, XapakTepUCTUKU M PpacyeT HCIOJHUTEIbHBIX MEXaHU3MOB U
perynmupyomux opraoB. OdopmiieHne MNPOeKTHOro 3aJaHus Ha aBTOMATHU3AIMI0 TEXHOJOTHYECKOIO
nporuecca. Beibop Touek n3MepeHusi, KOHTPOJIs, YIPABISEMBIX MApaMETPOB U YIPABIISIFOIINX BO3ACHCTBUIA.
CrangapThl U YCIOBHBbIE 0003HAauUeHUsS s TexHoJorudeckux cxeM. OcHoBHble cBeneHus 06 ACY TII B
xumudeckoi npomsinuieHHOCTU. [Ipumepsr ACY TII B xumuyeckoi npoMbInIeHHOCTU. OCHOBHBIE BBIBO/IbI
1o kypcy. CoBpemennsle TeHaeHuuu B pazsutun CY XTII.

4. O6beM yueOHOi TUCHUNIHHBI:

O0beM TUCHHMIIINHBI
Bua yuyeOHo# padoThl Axan. | Actp.
3E
4. 4.

OO0uiasi TPy10€eMKOCTh IV CHUTLJIHHbI 5 180 135
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,33 48 36
Jlexuun 0,44 16 12
[Tpaktaeckue 3anstus (113) 0,44 16 12
JlaGopatopusie pabotsl (JIP) 0,44 16 12
CamocrositesibHasi padora 2,67 96 72
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CamocTosTenbHOE U3YYEHHE Pa3/IeIOB JUCHUILINHBI 267 | 9% | 72

Buja KoHTpOJIA:

JK3aMeH 1 36 27

KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTECTaIH 1 0,4 0,3
[TonroToBKa K 9K3aMeHy 35,6 26,7
Buja nTOroBoro KOHTpoJIs IK3aMeH

AHHOTaNuA padoyeil MPOrpaMMbl JUCHUNJIMHBI
«MopaeaupoBaHue XUMHKO-TEXHOJIOTHYECKUX MPOLECCOB»

1 Heap aucuunaMHbl — npuodpereHre 0a30BBIX 3HAHUHM MO OCHOBHBIM pa3feliaM Kypca, a Takke
YMEHUU W TPAKTUYECKUX HABBIKOB B 00JIACTH MOJETUPOBAHUS XUMHKO-TEXHOJOTHYECKUX IPOIECCOB,
WCIIOJIb3YEMBIX TP PEIICHNU HAYYHBIX U MPAKTHUYECKUX 3a/1ad.

2. B pe3yabTaTe M3yUeHUs] TUCHUIJIMHBI 00YYAIOUIUICS 10JIAKEH::

Obnadams ClenyONUMA KOMIIETCHIIUSAMEU U UHIANKATOPAMH UX JOCTHKEHUS

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

3nameo:

— METOJIbI  TIOCTPOEHHUS  DMIHUPUYECKHX  (CTAaTUCTUYECKHX) H  (DU3UKO-XUMUUYECKUX
(TeopeTHYEeCKUX) MOIeTIEH XUMHUKO-TEXHOJIOTUYECKUX TMPOIIECCOB;

— METO/IbI HICHTH(UKAIIMH MATEMATHYECKUX OTTMCAHUN TEXHOJIOTHYECKUX MPOIIECCOB HA OCHOBE
AKCIIEPUMEHTAJIbHBIX JIAHHBIX;

— METO/IbI ONITUMHU3AINH XUMHKO-TEXHOJIOTHIECKUX MPOIECCOB C TPUMEHEHUEM IMITUPUIECCKUX
u/unn PU3UKO-XUMUYIECKUX MOJICTIEH;

Ymems:

- MIPUMEHATHh U3BECTHBIE METOIbI BHIYMCIUTEIEHON MaTEMATUKU U MATEMAaTHYECKOM CTaTUCTUKH
JUIA pelleHHs KOHKPETHBIX 3ajad pacueTa, MOJIEIUPOBAHMS, HACHTU(DUKAIMM M ONTHUMM3ALMH TMpPU
HCCIEA0BaHUM, IPOEKTUPOBAHNUH U YIIPABIECHUHN MTPOLECCAMU XUMUYECKON TEXHOJIOTUH.

- HCIIOJIb30BATh B CBOEH MPAKTUYECKOM ACSITEIbHOCTH JJIs TOCTHXKEHUS ITHX LIeJIeH N3BECTHBIE
MaKeThl MPUKIIATHBIX IPOTPaMM.

Braoemso:

- METO/IaMU MaTeMaTU4YeCKOM CTAaTUCTUKH 11 0OpabOTKHU pe3y/IbTaTOB AKTUBHBIX U MACCUBHBIX
JKCIIEPUMEHTOB;

- METO/IaMU BBIYUCIUTEILHON MAaTeMAaTUKH IJI1 Pa3paOdOTKU U peanu3alii Ha KOMIIbIOTEpax
ITOPUTMOB MOJICIIUPOBAHUS, UACHTU(DUKAIIMHI U ONTUMH3ALMHA XUMHUKO -TEXHOJIOTUYECKUX MTPOLIECCOB.

3. Kpartkoe cogep:xaHue QyCIHILITAHBI

Tema 1. OcHOBHBIE NIOHSTHS.

OCHOBHBIE TPUHUUIIBI KOMIIBIOTEPHOIO MOJIEIUPOBAHUS XMUMHUKO-TEXHOJIOTHUECKUX IPOLECCOB
(XTII). MaremaTudeckre SMIUPUYECKUE U MAaTeMaTUYECKUE (PU3UKO-XUMUUYECKUE MOJIENIA U KOMITBIOTEPHOE
MOJIENMpOBaHue. JleTepMUHUPOBAaHHBIE U BEPOSITHOCTHBIE MaremaTudeckue mojenu. [IpumeHenue
METOJI0JIOTUM CUCTEMHOTO aHaJIu3a Ui peuleHus 3a1a4 MoaenupoBanus. [I[puMeHeHrne npuHIuna «4epHoro
SIIMKA» TOpU  MaTeMaTHYeCKOM MOJEIMPOBAaHUU. ABTOMATH3UPOBAHHBIE CUCTEMBbI  MPUKIAAHOU
unpopmaruku. HMepapxuueckas CTPYKTypa XUMHUYECKHX MPOU3BOJCTB M HX MaTEMaTHUYECKUX MO/IENEH.
[IpuMeHeHre KOMMBIOTEPHBIX MOJIENEH XMMHUYECKHX MPOILIECCOB JUIsl aHaln3a, ONTUMU3ALMM U CHHTE3a
XUMUKO-TEXHOJIOTHUECKUX cucTeM. OCHOBHBIE IPUEMBI MATEMATUYECKOTO MOACIIUPOBAHUA: SIMIIUPUIECKUN,
CTPYKTYPHBIN ((PU3UKO-XUMUYECKHI) 1 KOMOMHUPOBAHHBIN (TeopeTnyeckuii). [locTpoeHne cTaTHYeCKUX U
IUHAMHYECKUX Mojeneld. Pemenune mnpsmbix 3amad. [IpoeKkTHBI W MOBEpOYHBIN (OLIEHOYHBIN) pacyeT
nporieccoB. Pemenne oo6paTHbIx 3a1a4u. [lapamerpudeckast U CTpyKTypHask HACHTU(DUKAIIMS MaTEMAaTHIECKUX
MoJiesieil. YCTaHOBJIEHUE aJeKBAaTHOCTH MaTeMaTH4eckux mojened. Crparerusi MpoBEACHUS] PACUETHBIX
HCCIeA0BaHUN U KOMIIBIOTEPHOTO MOJIEIIMPOBAHUS PEAIbHBIX MTPOLIECCOB.

Pa3nea 1. IlocTpoenne SMnupruyecKnX MoJes1ell XUMHKO-TEeXHOJIOTH4YeCKUX MPOLECCOB.

Tema 1.1. @opmyaupoBka 33a4¥  ANNPOKCHMMANMM  JAHHBIX JJIsi  ONHMCAHMA
IKCHEPUMEHTAJIbHBIX 3aBHCMMOCTEH M NOJYYeHHS] SMIMPHYECKHX MojJeseil mpoueccoB. Buibl
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KpuTepues annpokcumanuu. Kpurepuili Meroga HaMMeHbIIMX KBaApaToB. Pellenue 3ajaun anmpoKcUMaluu
JUTsL HeNTMHEHHOH U JIMHEIHO o mapameTpam Mojesnei. Matpuunas popMyarpoBKa 3aJau alllPOKCUMAITHH.
AHQUIUTUYECKAN Y AITOPUTMUYECKUN TMOAXOJbI JUIsl PEUICHUs 3a/1a4yd allpOKCUMAalWU I JIMHEWHBIX U
JIMHEApU30BAHHBIX MOJIETIEH METOI0M HAMMEHBIINX KBa/IpaToOB.

Tema 1.2. HopmanbHblii 3aKOH pacnpelejieHHsl /Ul BeKTOPHBIX CIy4YalHbIX BeJIHYUHBI M
onpeiesieHHe MX YMCJI0BBIX XapaKTepucTHK. MaTeMaTuuecKkoe OKUIaHUE U TUCHEepPCUsi JUIsl BEKTOPHBIX
CIy4alHbIX  BEJHMYMH. JIUCIIEpCHOHHBIM M KOPpEIAUMOHHBIM  aHamu3. [lomarus  aucnepcun
BOCIIPOM3BOJMMOCTH M aJIeKBaTHOCTH, a TaKXK€ - OCTaTO4YHON aucnepcuu. OmnpesneneHue BbIOOPOUHBIX
KOA(QQHUIIMEHTOB KOPPEIAIUN 1 KOAPPHUIMEHTAa MHOKECTBEHHOH Koppemsiuuu. CTaTUCTHYECKUI TOIX0 K
OTIPEJIENICHUIO OIMOOK U MOTPEIIHOCTEN B SKCIEPUMEHTAJILHBIX TOUKAX U3MEPEHUH.

Tema 1.3. PerpeccHOHHBII M KOPPEJSALHOHHBIA AHAJW3 ISl NOCTPOEHUS] IMIIHPHUYECKHX
Mojiesieil HA OCHOBe JAHHBIX NMACCHMBHOro 3KcrnepumeHTa. [loHATHS QYHKUMK OTKIMKA U (PAaKTOPOB.
OcHOBHBIE JJONYIIEHUSI PETPECCUOHHOTO ¥ KOPPENSLIMOHHOTO aHainu3a. Kpurepuu npoBepku 0 JHOPOTHOCTH
mucniepcuii. Beibop Bua ypaBHEHHMI perpeccuu, a Takxke ornpeaeiacHue Kod(p(UIUEHTOB PErpeccuu U UX
3HAYUMOCTH C ucnojb3oBaHueM Kkputepusi CrerlojneHTta. Ilpouenypa MCKIIOYEHHS HE3HAYUMBIX
ko3¢ ¢punmenToB perpeccun. OrnpeneneHne aJeKBaTHOCTH PErPECCUOHHBIX MOJIENEH ¢ MOMOILBIO KPUTEPHS
dumiepa.

Tema 1.4. OcHOBHbIE TMOJIOKEHUSI TeOPHHU IUIAHMPOBAHUS JKcnepuMeHTOB (l): moJHBINH
dakropubiii 3kcniepuMenT (IIPI) um oOpadoTka ero pedyabraroB. ONTUMAIBHBIE CBOMCTBA MAaTPHIILI
IUTAaHUPOBAHUS M CBOMCTBO OpTOroHajmbHOCTU. Onpezenenue K03(h(UINEHTOB MOJIENel, UX 3HAUUMOCTH U
MpoBEepKa aJeKBATHOCTU ypaBHEHUs perpeccud. CBOWCTBO pOTAaTa0ENbHOCTH TMOJHOTO (HDaKTOPHOTO
JKCIIEpUMEHTA.

Tema 1.5. OcHOBHBbIE 10JI05KeHHUS] TEOPHHU IVIAHMPOBAHMS dKcniepuMeHTOB (11): opToronaabHbIH
HeHTpaabHblii KOMNO3UIMOHHBIN TWiaH (OLKII) skcnepumMeHTOB M 00padoOTKa €ro pe3yjbTAaToB.
ObecrieyeHrie OPTOrOHAIBHOCTU MATPHUIBl TUIAHUPOBAHMS M OMpEJeNIEHHE BEIMYMHBI 3BE3JHOTO IIeya.
Omnpenenenve kKo3pGUIUEHTOB MOJENH, UX 3HAYMMOCTH M OIEHKa aJIeKBaTHOCTU YPaBHEHHs PErpeccu.
PacuetHOe BhIUKCIIEHHE KOOPIUHAT TOUKH ONTUMYyMa (3KCTpEMyMa).

Tema 1.6. OnTuMHU3anKs IKCNEPUMEHTAIbHBIX HCCIEA0BAHUNA ¢ IPUMeHeHHeM MeToaa bokca-
Buabcona. OCHOBHBIE MOIX0IbI K ONTUMU3AIUH SKCIEPUMEHTATBHBIX UCCIEAOBAHUM. DKCIIEPUMEHTAIBHO -
cratuctuyeckuii meroa. Crparerus ABMXKEHUS K ONTHUMYMY IeneBo ¢GyHKuuH ((GYHKIUU OTKIIMKA)
IPaJUEHTHBIM METOJIOM. KpuTepuu AOCTHIKEHUS «IIOYTH CTAlMOHAPHOW 00JacTu» M METOAbl YTOUHEHUS
MOJIOKEHUSI ONTHUMAJILHOM TOUKH B (PAKTOPHOM MTPOCTPAHCTBE.

Pasznen 2. IlocTpoeHue GpU3UKO-XMMHUYECKHUX XUMHUKO-TEXHOJOTHYECKUX MPOLECCOB.

Tema 2.1 Jranbl MareMaTU4ecKoro MojaeupoBaHusi. PopMyJHpOBKa THUIIOTE3, MOCTPOCHUE
MaTeMaTHUYeCKOIr0 OMUCaHUs, pa3paboTKa MOJICIHPYIOLIEro aJropuTMa, MpoBepKa afeKBaTHOCTH MOJIEIH U
UACHTU(PUKAIIS UX TApaMeTPOB, pacueTHbIC UCCIEAOBAHUS (BBIUUCIUTENbHBIN SKCIIEPUMEHT).

Tema 2.2 CocraBjeHue CHCTeM YPaBHEHMH MaTeMaTH4YeCKOr0 OINHCAHMS IMPOLECCOB M
pa3padorka (BbIOOpP) AaJTrOPMTMOB HX pelleHWsi. bBJIOYHBI NPUHIMO MOCTPOEHUS CTPYKTYPHBIX
MaTemMaTHdeckux mojeneid. OO00IIeHHOe OomMMcaHue ABIKEHHUS TMOTOKOB (a3 B ammaparax C MOMOIIBIO
TUAPOJUHAMUYECKUX MOJENIEH, YUUTHIBAOIINX COCPENOTOUEHHBIE U PACIIPECIICHHbIE HCTOYHUKHU BEILIECTBA
u sHepruu (TerioTel). JlokanbHble HMHTEHCHMBHOCTH HCTOYHMKOB BEIIECTBA U TEIUIOTHI B IOTOKAaX,
COOTBETCTBYIOIIIME  PA3IMYHBIM  (U3UKO-XUMHUYECKMX mporieccaM. (OCHOBHBbIE THIIBI  YpaBHEHHM
MaTeMaTH4YEeCKOTO OMHCAHUS XHMHUKO-TEXHOJIOTMYECKUX  TPOLIECCOB — KOHEYHbIE, OOBIKHOBEHHbIE
middepenunansubie U AuddepeHnanbHble ypaBHEHUS B YaCTHBIX IPOU3BOIHBIX.

Tema 2.3 Maremarudeckoe MOJCJIHPOBAHHE CTAIMOHAPHBIX M JWHAMHUYECKHX PEKMMOB
THAPABJINYECKUX IPOLECCOB B TPYOONPOBOAHBIX CHCTEMAX, IJ100aJTbHbIC H [JCKOMIO3HIMOHHBIEC
MeTO/Jbl PelIeHUsI CHCTeM HEeJMHEHHBIX YPAaBHEHUH, a TAK/Ke SIBHbIC U HesIBHbIE METObl YMCJICHHOIO0
pelieHusl cHcTeM OOBIKHOBeHHBIX AupepeHnHaIbLHBIX YpaBHeHHMil._ CocTaBlieHHE YpaBHEHMMU
MaTeMaTH4eCKOTo onucaHus npouecca. [loctpoenrie HHPOPMAITMOHHBIX MAaTPUIl MATEMAaTHUYECKUX MOJETeH
ISt BBIOOpa OOIIEro aaropuTMa peleHns — MOJSTUPYIOIIEro alroputMa. Peanu3zamus anropuTMoB pelieHHs
HEJIMHEHHBIX U OOBIKHOBEHHBIX AU depeHanbHbIX ypaBHeHHH. Onrcanue craimoHapHbIX pexxumoB XTI
C IPUMEHEHHUEM CHCTEM JIMHEHHBIX W HEJIMHEWHBIX ypaBHEHHMH. VTepallMOHHBIE AITOPUTMBI PEIICHHUS.
[Ipumenenne MeToJ0B MpocThiX uTepauuii u HproroHa-Padcona mis momydenus pemienus. IIpoGrmema
CXOAMMOCTH IIpolecca pemeHus. J[eKOMIO3UIMOHHBI METOJ| PELIEHUS CIIOXKHBIX CHUCTEM KOHEUHBIX
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ypaBHeHuid. [locTpoenne MHGOPMALMOHHOW MaTpPHUIBI IS BbIOOpAa ONTHUMAIBHOTO AITOPUTMA PEIICHUS
3agaun. [loHATHE KEeCTKOCTU cucTeM IudQepeHINaIbHbBIX YPaBHEHUH M KPUTEPUHU KECTKOCTH. SIBHBIE
(ObIcTpBIC) W HesBHBIC (MEIJICHHBIC) METOIBI pelieHus. Meroapl mepBoro (meron OJitiepa), BToporo (
Moau(HUIMPOBaHHBIE METOABl Jiiepa) u verBeproro mopsiaka ( merox Pynre-Kyrra). OmeHka TOYHOCTH
METOJIOB — omuOoK ycedeHus. IlepexomHple OMmMMOKM M OMMOKA OKPYIJICHHS MpPU YHUCICHHOM
UHTErpupoBaHuu JuddepeHuranbibix ypaBHeHU. CriocoObl oOecreueHns: CXOAUMOCTH PELIEHUs 3aJauu.
[IpuMeHeHre HESBHBIX METOJOB Uil PEUICHHS KECTKUX CUCTeM JudQepeHInanbHbIX ypaBHEHUH.
Omnpenenenus 1ara MHTETPUPOBAHMSI MTEpPALIMOHHBIM MeToJoM. MetonoB Kpanka-Hukonbcona (meron
Tpanenuii).

Tema 2.4 Maremaruyeckoe MOJeJIHPOBAHHE CTAIMOHAPHBIX PEXKHMOB IPOLECCOB
TenJionepeaAayn B IUIACTHHYATBIX M 3MeeBHMKOBBIX TeIUIO00OMeHHHKaX. MaTemaruyeckoe ONUCaHHe
MIPOLIECCOB C NPHUMEHEHHWEM MOJeNiell HAealbHOI0 CMEIICHUs U BbITeCHEHMs. Bbpibop u rpaduueckoe
MIpe/ICTaBJICHUE AITOPUTMOB pelieHus. [I[puMeHene cTaHAapTHBIX METO/I0B BBIYUCIUTEIBHON MaTeMaTUKU
JUIS pEeILICHUs 3a/1a4.

Tema 2.5 MaremaTtuyeckoe MOJEJUPOBAHME CTANMOHAPHBIX PEXKNUMOB MPOLECCOB
TenJonepeaadyy B NPSIMOTOYHBIX H MPOTUBOTOYHBIX TPYOUATHIX TeNJIOOOMEHHNKOB, pellleHHue 3a1a4u
Komm u kpaeBoii 3ajauM NpPH HHTETPUPOBAHMHM CHUCTeM OOBIKHOBEHHBIX An(depeHINAIBHBIX
ypaBHeHHii. MaTemaTHUecKoe ONUCaHUE MPOILIECCOB C MPUMEHEHHEM MOJIeNel MIeadbHOTO BBITECHEHUS.
Pemienne 3amaum Komm wu kpaeBoit 3amauum. I[lpencraBiieHMe anropuTMOB BBIYMCICHHA B BHJIE
MH(OPMALIMOHHOW MAaTpHUIIbl CHCTEMbl YpaBHEHHUH MaTeMaTHYeCKOIro ONUCaHUs U OJOK-CXEM pacueToB.
Maremaruueckoe onucanue XTII ¢ mpuMeHeHreM cucteM 0ObIKHOBEHHBIX UG depeHIInaIbHbIX YpaBHEHHIH.
Onucanne 0ObEKTOB C pacHpeleIeHHBIMH B IPOCTpAaHCTBE Mapamerpamu. GopMylnpoBKa HadalbHBIX U
KpaeBbIX YCIOBUH 3a/1a4 peleHns. YUNCIIeHHBbIN anropuT™M 1-ro nopsaka A penienus 3aaauu Komm. Meron
«TIPUCTPENKU» JIJIs1 PEIICHUS] KPAeBOM 3a/1a4M.

Tema 2.6 MaremaTnueckoe MOAeJIMPOBAHHE CTAIIMOHAPHBIX PEKUMOB IMPOLECCOB B PeaKTopax
¢ MemaJkoi. OnrcaHne MUKPOKMHETHMYECKMX 3aKOHOMEPHOCTEH MPOTEKAHMsI MPOU3BOJBHBIX CIIOAKHBIX
XUMHUYECKUX peakuuil B KUAKOW (asze s MHOTOKOMIIOHEHTHBIX cucTeM. OmpeneneHue KIHOUeBbIX
KOMITOHEHTOB CJIO’KHBIX XUMUYECKUX PEAKIHNH C IPUMEHEHUEM METOIOB JIMHEWHOM alreOphl - paHTOB MaTPUI]
CTEXMOMETPUYECKMX KOA(POUIMEHTOB peakuud. MareMaTH4ecKoe ONHMCAHHWE PEaKTOPHOro Ipolecca C
pyOamKkoil s MPOU3BOJILHONW CXEMbI MPOTEKAaHUS XUMUYECKOH peakuuu. BpiOOp anropuTMoB perieHus
3a/laud C MPUMEHEHHEeM HH(QOPMAIMOHHOW MaTpUIbl CHCTEMbl YpaBHEHUI MaTeMaTH4E€CKOrO OMUCAHHS U
MIpeJICTaBJICHHSI allTOPUTMA PEIICHHUS C IIOMOIIBIO OJIOK-CXEMBbI pacueTa mpoiiecca.

Tema 2.7 MareMaTu4yeckoe MOJeJUPOBAHNE HECTANMOHAPHBIX PEXKNMOB IMPOIECCOB B
peakTopax ¢ MewmaJkoi. Maremarnueckass NOCTAaHOBKA 3aJauyd JUIsl PEaKIUU C IPOU3BOJIBHOU
CTEXHUOMETpUYEeCKor cxemMol. @opmynupoBka 3amaun Komm — 3amauM ¢ HaydaldbHBIMHM YCIOBUSMH.
Pa3HocTHOE mpencTaBieHHE CUCTEMBbl OOBIKHOBEHHBIX Au(depeHiuanbHblx ypaBHeHuil. [loctpoenue
nH(OPMALMOHHONW MaTpULBl g BbIOOpa anroputMma perieHus. ['paduyeckoe mpenctaBieHHe aaroputMa
pelieHus B Bujie OJ0K-CXEMBI pacuera.

Tema 2.8 MaTtemaTnueckoe MOIeJTHPOBAHUE CTALIMOHAPHBIX PE:KMMOB B TPYOUAaTBIX peakTopax
€ IPSIMOTOYHBIM U NPOTUBOTOYHBIM ABHKEHHEM TeIlJIOHOCHTe eil. MaTemaTuueckasi IOCTaHOBKA 3a1a4u
JUIsL peaklMM C KOHKPETHON cTexuoMmeTpuueckor cxemoul. @opmynupoBka 3amgaud Komm — 3agaun ¢
HayaJlbHBIMH YCIOBUSIMU U KPaeBOM 3a1aun — 3a/1a4 C KpaeBbIMU YCIOBUSAMU. Pa3HOCTHOE MpeAcTaBlieHHE
cucteM OOBIKHOBEHHBIX auddepeHmanbHbIXx ypaBHeHUH. [locTpoeHne MHPOPMAIMOHHBIX MATPHIl IS
BbIOOpa anropuTMoB pemieHus. I'paduueckoe mpencTaBieHHe alrOPUTMOB PELICHUS B BHJIE OJOK-CXEMBI
pacuera.

Tema 2.9 Maremarudeckoe MOAEJIMPOBAHNE HECTAMOHAPHBIX PEKUMOB TMPOLIECCOB B
TPYOYaTBIX PpeaKTOpax MW YHCJIEHHbIC AJTOPUTMbI JHCKPETH3ALMH JUIS PelIeHUsl CHCTeM
augepeHIUAIBLHBIX YPABHEHHUH C YACTHBIMM NPOU3BOAHBIMU. MaTeMaTuyeckas NOCTAHOBKA 3aa4u JIsl
peakuu ¢ KOHKPETHOW CTEXMOMETPHUYECKON cxeMoil. POpMynMpOBKAa HAYAIbHBIX M T'PAaHUYHBIX YCIOBHUH.
JuddepeHnnanbaple  ypaBHEHHs] B YaCTHBIX TNPOMU3BOJIHBIX - JIUIMITUYECKOTO, MapaboIMYecKoro u
TUNepO0IMYeCKOTO TUIOB. ANTOPUTMBI PEIICHUS YpaBHEHHH MapaboiIMyecKoro Tuma. MaTemarudeckas
MOJENIb XMMHUYECKOIO IPEBpAICHHUs B M30TEPMHUUECKUX YCIOBHUAX /s HECTAlMOHAPHOIO Ipoliecca B
TpyOUaThIX anmaparax ¢ y4eToM MpOJIOJIbHOTO MEepEeMENIMBaHNus U ¢ IPUMEHEHUEM OJHOTapaMeTpHYeCcKOn
mipdy3noHHON Moaenu Ui ONMHCAHUS THIPOJAMHAMHYECKOW OOCTAaHOBKM B PEAKIMOHHOM TIOTOKE.
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AJNTOPUTMEI PEIICHUS B BUJIC CUCTEM HEJTMHEHHBIX YPaBHEHUH, a TAK)KE OOBIKHOBEHHBIX AU EPEeHIINATHEHBIX
ypaBHEHUH NIEPBOTO U BTOPOTO MOPSIIKOB.

Tema 2.10 MaremaTuyeckoe MoOJeJMPOBAHME CTANMOHAPHBIX PEXKUMOB TMPOIECCOB
HeNpepbIBHOW MHOTOKOMIIOHEHTHOH pekTHuKkanun u adcopOuum. MareMaTuueckoe OINHUCAHUE
mporecca MHOTOKOMIIOHEHTHOW peKTU(UKAIMM B Tapenp4yaroil KoJIoHHE. MopenupoBanue (a3oBOro
paBHOBECHS U IIpoliecca Maccollepeiayd Ha TapeiakaX B MHOTOKOMIIOHEHTHBIX CHUCTEMax. YUeT TEIUIOBBIX
0aaHCOB HA TapeiKaxX MPU MOJICIHPOBAHUY MPOIIECCa B PEKTU(DUKAIIMOHHON KOJIOHHE. [IeKOMITO3UIIHOHHBIN
QITOPUTM pacyeTa Ipolecca peKTu(UKaluy B KOJIOHHOM armapare. MareMaTudeckoe onMcaHue mpouecca
MHOTOKOMIIOHEHTHOM a0copOLIMy B HAcCaI0YHOM KoJIoOHHE. MoiennpoBanre mpoiecca MHOTOKOMIIOHEHTHOM
MaccoIepeayu B CEKIUAX HAacal0UHOM KOJIOHHBI. AJITOPUTM pELIECHUs KpaeBOH 3a1a4uul JUIsl MOJEIMPOBAHUS
nporecca abcopOunu B HacCagOYHOH KOJIOHHE.

Pa3nen 3. OcHOBBI ONITUMHU3AIUM XUMHUKO-TEXHOJIOTHYEeCKUX MPOIECCOB.

Tema 3.1 Pemenue 3a1a4 ONTHMHM3ANUM C TEPMOJAMHAMUYECKHUMH, TEXHOJIOTHYECKHUMM,
IKOHOMMYECKUMHU, TEXHHKO-IKOHOMUYECKHMMH H JKOJOTHYECKMMH KPHUTEPUSIMHU ONTHUMAJILHOCTH.
OnTtumanbsueie pecypcocOeperatomue XTII. Bpibop kputepueB ONTUMaNbHOCTU (LENEBBIX (YHKIIMMA).
DopMyIMpOBKa MHOTOKPUTEPUATBHON 3aJauu onTuMHu3auu. OCOOCHHOCTH PEIICHHS ONTUMH3AIMOHHBIX
3anad XTIl mpu HaaMUKUK HECKOJIBKUX KPUTEPUEB ONTUMAIbHOCTH, OBPAaXXHOM XapakTepe LeaeBoil pyHKIuu
Y HAUTMYHUM OTPaHUYEHHI 1-ro u 2-ro poja.

Tema 3.2 AjaropurMbl OJHOMEPHOH M MHOTOMEPHOW ONTHMHU3AUMH._METObl CKaHWPOBAHMS,
JIOKaNIM3aIMKU SKCTPEMyMa, 30JI0TOro cedyeHus U uyucen PuboHayu B ciydae OJHOMEPHOW ONTHMHU3ALIMH.
MeTo1bl MHOTOMEPHOW ONTUMHU3AIUH HYJIEBOTO, IEPBOTO U BTOPOTO MOPSAAKOB. CUMIUIEKCHBIE, CITydaiiHbIE
Y TPaIMCHTHBIE METO/Ibl MHOTOMEPHOU ONTUMM3AIK. MeTo 1 mTpadHbIX QyHKITHH.

3akJiroueHue.

A. Ilpumenenue KomnblOTepHbIX Moaededd XTIl npu nNpoeKTHPOBAHMM XUMHYECKHX
npousBoacTB — B CAIIP._3anaun cucrem aBromatuszupoBaHHOro npoekrupoBanus (CAIIP) u ctpykrypa
CHUCTEM KOMIIBIOTEPHOTO TpoekTupoBanus. MubopmammonHoe n martematudeckoe obOecreueHue CAITIP.
ABTOMAaTU3UPOBAHHOE MPOECKTUPOBAHUE C MPUMEHEHUEM KOMIbIOTEpHBIX MozAeneit X TII.

b. Ilpumenenue kommnbTepHbIX Moaedeii XTIl nmpu ynpaB/ieHMHM TeXHOJOTHYECKMMU
npoueccamu — B ACYTII. Komnbroreproe moaenupoBanue XTI B pexxume peanbHoro BpeMenn. CucTeMsl
npsMoro 1UGpoBOro (KOMIBIOTEPHOTO) YIIPAaBICHUS TEXHOJIOTMYECKUMHU MpoueccamMu. OcoOeHHoCTH
peanu3zauuu  KOMOblOTEepHBIX Mojened XTIl B aBTOMaTM3MpPOBAHHBIX  CHUCTEMAaxX  YIPaBICHUSA
TexHosiorudeckumu nporeccamu (ACYTII).

4 O0beM y4yeOHOM TMCUMIIINHBI

O0BeM THCHUILTHHBI
Bua yueOHo# padoThl Axax. | Actp.
3E
q, q,

O0mas TPyI0eMKOCTh JMCIHIIIHHBI 4 144 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
JIabopatopusbie padoTsl (JIP) 0,44 16 12
CamocrositesibHas padora 2,67 96 72
KoHnTtakTHas camoctositenbHas paboTa 0,4 0,3

2,67
CaMOCTOSATENbHOE U3YUYEHUE PA3JIEI0B AUCITUIUIMHbI 95,6 71,7
Buja uTOrOoBOro KOHTpOJIS: 3a4er c oneHKoM

AHHOTauA padoveil NPOrpaMMbl JUCHUIIIMHBI
«@Pu3nyeckas KyJbTypa U CIOPT»
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1 Heap AUCHUIUIMHBI — (OPMUPOBAHUE MHUPOBO33PEHUS M KYJIBTYPHl JHYHOCTH, TPXKIAHCKON
MO3UIINHM, HPABCTBEHHBIX KAu€CTB, YYBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEIBHOCTH B MPUHITHH PEIICHUM,
CIOCOOHOCTH HCIIONIb30BaTh pa3zHOOOpa3Hble (GOPMBI (U3MUECKOW KYIbTYpBI, CIOpTa U TypuU3Ma JUId
COXpaHEHHUsI U YKPEIUICHUS CBOETO 3J0pOBbSI U 3J0POBbSI CBOMX OJIM3KMX B TMOBCEJIHEBHOM >KU3HU U
npodecCHOHABHOM I TEIBHOCTH.

2 B pe3yabTaTe H3y4eHHUs IMCUMILIHHBI 00yYaIOIMICSH T0JIKEeH:

Obaadoams CIIENYIOIMUAMA KOMIIETCHIIMSIMA U UHAUKATOPAMH UX JTOCTHIKCHHUS

VYK-7.1, YK-7.2, VK-7.3, YK-7.4

3namy:

- HAYYHO-TIPAKTUYECKUE OCHOBBI (PHU3UUECKON KyIbTYPBI U 3JI0POBOTO 00pa3a KU3HU;

- BIMSHHE O3J0POBHUTCIBHBIX CHCTEM (U3NYECKOTO BOCIUTAHHMS HA YKPEIUICHHE 3JI0POBBS,
poUIAKTUKY TPOPECCHOHATBHBIX 3a00JIEBAaHUM U BPEIHBIX MPUBBIUEK;

- c1I0COOBI KOHTPOJIS M OLIEHKU (PU3NYECKOTO pa3BUTUA U (PU3UUYECKOM MOATOTOBICHHOCTH;

- TpaBWIa H CIOCOOBI TUTAHUPOBAHMUSI WMHIWBUAYAIBHBIX 3aHSITHH  PA3IUYHON  IEJIEBOM
HaIpaBJIEHHOCTH;

- UICTOPHUIO (PU3UUECKOU KYIBTYPHI M CIIOPTA, MIPEACTABICHUE O 3HAUUMBIX CIIOPTUBHBIX COOBITHSAX HE
TOJBKO CBOEH CTpaHbl, HO U MUPOBOTO YPOBHS, BAXKHEUIITNE JOCTHXKEHUS B 00JIACTH CTIOPTA;

- cnoptuBHble Tpaguuuu PXTY um. [I.W1. MenaeneeBa, NOMHUTH O TOJABUTaX CIOPTCMEHOB B TOJbI
Benukoii oreuectBeHHOM BOMHBI 1941-1945 rr.

Ymems:

- MOJ/IEPKUBATH JOJKHBIM YPOBEHD (PU3UIECKOM MOATOTOBICHHOCTH JJ1 00eCTIeueH s TIOJTHOTIEHHO M
COITMATPHOU U MTPO(PECCHOHAIBHOMN JCSITENHHOCTH,

- HCIIOJIB30BaTh OCHOBBI (PM3MUECKOW KYJIBTYPHI Ui OCO3HAHHOTO BBIOOpA 3I0pOBHECOEpETAIOIINX
TEXHOJIOTUH C YUETOM BHEIIHUX U BHYTPEHHUX YCIIOBUHN peanu3anuu npo peccnoHalbHOM NesITeIbHOCTH;

- CaMOCTOSTEIILHO 3aHUMAaThCS (PU3UUECKON KYIbTYPOU U CLIOPTOM;

- OCYILIECTBJISITH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma U cOOI0/1aTh MpaBuia TUTHEeHbl U
TEXHHUKHU 0€30MaCHOCTH.

Braoemy:

- CpeAICTBaMH U METOJIaMU YKPEIUIEHHUS 310POBbs, GPU3HMUECKOTO CaMOCOBEPILICHCTBOBAHMS;

- JIOJKHBIM YpOBHEM (U3WYECKOM MOArOTOBIEHHOCTH, AJis 0OecTeueH s OJHOLIEHHOM colnaibHON
1 po(hecCUOHATIBLHON JeSITENbHOCTH.

3 Kpartkoe coaepxxanue JUCHMILIHHBI

Paznea 1. Ilpeamer ®usnyeckasi KyJabTypa u cnopt. Ucropus ®KuC

1.1. IIPEAMET ®U3MYECKAS KVYJIBTYPA W CIIOPT. 3amaunm u MecTo AUCHUIUIMHBI B
MoAroToBKe OakanaBpa. OpraHuzanus yueOHOro npoiiecca B paMKax JAeMCTBYIONICH PEUTUHIOBON CUCTEMBI.
TpebGoBanus K 3a4ery.

1.2. UCTOPUSA CIIOPTA. IlpoucxoxaeHue ¢u3MYecKUX yopaxxHeHWd u wurp. JlpeBHue
onmumnuaapl. Onummnuiickoe nBuxkeHue. CHOpTUBHBIE OOIIECTBA: UCTOPHUS (U3KYIBTYPHO-CIIOPTUBHBIX
oOmiecTBeHHbIX opranu3anuil. CnopTcMeHbl B Tobl Bennkoit oTeuecTBeHHOM BOWHBI.

Pa3znen 2. OcHOBBI 310pOBOT0 00pa3a KU3HU

2.1. BPAUEBHbBII KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATHUAX ®U3NYECKOU
KYJIbTYPO! 1 CIIOPTOM.

BpaueOHbIii KOHTpPOJIb W BpayeOHOE OCBUAETENbCTBOBaHME. llemarorudyeckuii  KOHTPOIIb.
CaMOKOHTpOJIb: €0 OCHOBHBIE METObI, MOKa3aTeNu, KPUTepUU U OlleHKH. [IpoduiakTuka COPTUBHOTO
TpaBMaTtu3Ma. OCHOBHBIE BUJIbI TPABM Y pa3HbIX crenuain3anuil. OkazaHue nepBoi MOMOILH ISl CTYI€HTOB
BY30B XUMHKO-TE€XHOJIOTHYECKOTO TIPOdHUIIs.

2.2. TATUEHMYECKOE OBECIIEYEHUE 3AHATHUN O3/IOPOBUTEJILHON ®U3NYECKOHN
KYJIbTYPOI. I'uruena (u3uuecKoro BOCIHTAHHSA M CIIOPTA. PeXUM NUTAHUA TIPU 3aHATHAX (QU3MUECKOi
KynbTypoit u cioptoM. CornransHasi ruruera. ConuanbHO-0TIacHbIE O0JIE3HH U MEPHI MPODUITAKTHKH.

Pa3nea 3. buosiornueckne 0CHOBbI (PM3M4YECKOM KYJIbTYPbI M CIIOPTA

3.1. BUOJIOTUYECKME OCHOBBI ®U3NYECKON KVYJBTYPBI M CIOPTA. Opranusm
4eloBeKa KaK equHas caMopa3BHBaromIascs Ouosjorudeckas cucrema. Dusmueckoe pa3BUTHE YeIOBEKa.
JIBurarenbHasi aKTUBHOCTh U €€ BIIMSHME HAa YCTOMYMBOCTb, M aJalTAIllMOHHBbIE BO3MOXXHOCTH YEJIOBEKA K
YMCTBEHHBIM U (PU3UYECKUM HArpy3Kam MpHU Pa3InIHBIX BO3JACHCTBUSX BHEIIHEH CPEIBL.
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3.2. OBPA3 XM3HU U EI'O OTPAXXEHHUE B ITPO®ECCUOHAJILHON JEATEJILHOCTH.
3/10pOBBE YETOBEKA KaK LEHHOCTh. 3JI0POBBIA 00pa3 KU3HU M €ro COCTaBisounue. Poiab M BO3MOKHOCTH
¢u3nveckoil KynbTypsl B oOecriedeHnn 3710poBhbs. COLMaNbHBIA XapakTep MOCIESICTBHMA IS 30POBbS OT
yIoOTpeOIeHUS HAPKOTUYECKUX CPEJICTB U APYrHX NMCUXOAaKTUBHBIX BemecTB (ITAB), momuHra u murmeBbIx
n00aBOK B CIIOPTE, AIKOTOJIs M TabakoKypeHHs. J[OMMHI KaK MCKYCCTBEHHOE IMOBBINICHHE (PU3MUYECKOU
paboTOCIIOCOOHOCTH U €T0 OTPHIIATEIHHBIC TIOCIICICTBUS.

Pa3nea 4. IlpodeccnonanbHo-npukiIagHas pu3nvecKasi KyJbTypa H CIOPT

41. ObIIAA OUSNYECKAA W CIIOPTUBHAA IIOAI'OTOBKA CTYAEHTOB B
OBPA30OBATEJIbHOM ITPOIIECCE. Meroauueckne MpUHIUIBL (hruzndeckoro BocrnuTanus. OCHOBBI U
sTanbl 00y4eHus: IBIKeHUsM. Pa3Butne (usmueckux kadectB. POPMHPOBAHME TCHXHYECKUX KAadecTB B
nporecce pu3nIeckoro Bocnutanus. CnoptuBHas moaArotoBka. CTpyKTypa MOAr0TOBIEHHOCTH CIOPTCMEHA.
MaccoBblif CIOPT U CHOPT BBICHIMX JOCTHXKEHUH, MX 1enu U 3a1aud. CHOpTUBHBIE COPEBHOBAHMS Kak
CPEIICTBO U METOJ OOIIEH U CTIeHaIbHON (PU3UYECKOM MOTOTOBKHU CTYJICHTOB.

4.2. ®UBUYECKAS KYJIBTYPA U CIIOPT B IMPO®ECCUOHAJIBHOM JESATEJIBHOCTU
BAKAJIABPA. Jluynas ¥ cOlMambHO-PKOHOMHYECKAas HEOOXOJUMOCTh TMCUXO(PU3UUECKOU IMOArOTOBKU
yenoBeka K Tpyay. Mecto IIIIDII B cucreme moxaroroBku Oynyuiero crneuuanucta. [IponsBoacTBeHHas
¢uznueckas Kynprypa u cnoprt. IlpousBoacrTBenHas rumHacTika. Oco6eHHOCTH BbIOOpa (HOpM, METOJOB U
CpencTB (pu3MUecKol KyJabTyphl M cropTa B pabodee M cBOOOJHOE BpeMs crenuanuctoB. [Ipodunaktruka
npodeccCHoHaNBHBIX 3a00I€BaHN CpeICTBAMH (DU3UIECKOH KYIbTYPHI U criopTa. JlomoTHUTEIFHBIE CPEICTBA
MOBBILIEHUS 0011el U TpodeccHoHaIbHONU paboTociocoOHOCTH. BusiHe MHAMBHUIyaTbHBIX 0COOEHHOCTEH
Y CaMOCTOSITENIbHBIX 3aHATUN (U3NYECKOH KYIbTYPOH U CIOPTOM Ha OPraHu3M.

4 O0beM y4eOHOM I CIUNJIMHBI

Cemectp
Bcero
Bupr yue6HOM paboThI I cemectp 4 cemectp
3E Axan. 3E Axan. 3E Axan.
4. q. q.
O611ast TpyA0E€MKOCTh IUCHUTUIHHBI 110 2 72 1 36 1 36
y4eOHOMY TUTaHY
KonrakTHasi paboTa — ay1MTOPHbIE 3aHSTHS: 2 72 1 36 1 36
Jlexuunu (Jlek) 0,2 8 0,1 4 0,1 4
[Tpaktuueckue 3ansarus (113) 1,8 64 0,9 32 0,9 32
Bujx uToroBoro KOHTpoJIs: 3auer 3auer
Beero Cemectp
Bupl yue6HO# paboThI I cemectp 4 cemectp
3B A(:{Tp. 3B Actp.u 3B A(;Tp.
OO61ast TpPyA0EeMKOCTh AUCHHUIUIINHBI TI0 Y4EOHOMY 2 54 1 27 1 27
TUIaHYy
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHSI: 2 54 1 27 1 27
Jlexuunu (Jlek) 0,2 6 0,1 3 0,1 3
ITpaktueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
Bujx uTOroBoro KOHTpoJIf: 3auer 3ager
AHHOTanusA padoveil NPOrpaMMbl JUCHUIIIMHBI
«JJIeKTUBHbIE JUCIUIIUHBI M0 PU3HYECKOH KYJbTYpe H CHOPTY»
1 Heap aucuumauHbl — (opMupoBanue (QU3NUECKONH KyIbTYypbl JIMYHOCTH W CHOCOOHOCTH

HaMpaBJICHHOTO HCIOJIb30BaHUS Pa3HOOOPA3HBIX CPENCTB (PU3MUECKONW KyIbTYPhl U CIOpPTa, TypU3Ma JUis
COXpAaHEHMS M YKPEIUJICHHUS 370POBbs, NMCUXO(PHU3MUYECKOW IMOATOTOBKM M CaMOIOJrOTOBKM K Oyaymieit
npodeccuOHaTBbHON 1A TENIbHOCTH, MOJYYeHUH HaBbIKa B OJTHOM U3 BRIOPAHHBIX BUJIOB CIOPTA.

2 B pe3yabraTe H3y4eHUs] TUCHHUILINHBI 00y4AIOLIUICH J0JIKEH:

Obnadamye CleAyOMUMU KOMIIETEHIIMSAMU U UHIMKATOPAMH UX TOCTHXKEHUS:
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VYK-7.1, YK-7.2, VK-7.3, YK-7.4

3uams:

- HayYHO-TIPAaKTUYECKHUE OCHOBBI (PM3UUECKOI KyJIbTYpHI U 3J0pOBOr0 00pasa *KHU3HH;

- BIMSHHUE O3J0POBHUTEIBHBIX CHUCTEM (U3NYECKOTO BOCIUTAHHS Ha YKPEIUICHHE 3/I0POBBS,
poQHIaKTUKY MPOGECCHOHATBHBIX 3a00I€BaHM U BPEIHBIX MTPUBBIYCK;

- CIT0COOBI KOHTPOJIS ¥ OTICHKH (PU3UYECKOTO Pa3BUTHS U (PU3HUECKON OArOTOBICHHOCTH;

- mpaBWwiIa W CHOCOOBI IJIAaHUPOBAHHWS WHIMBUAYAIBHBIX 3aHATHA PA3IMYHOM  ICJICBOM
HaIPaBJIEHHOCTH;

- cnoptuBHble Tpaguuud MXTU-PXTY um. JI.U. Menaeneesa.

Ymemo:

- TIOJIICPKUBATH JIOJDKHBIA YPOBEHb (PU3MYECKOH TIOITOTOBJICHHOCTH JJIs1 00SCIICUeHUS ITOJTHOTICHHOU
COLIMANIHON U NTPO(ECCUOHATILHOM JEeSITENIbHOCTH;

- HCIOJIb30BaTh OCHOBBI (PM3MYECKON KYyJIBTYPHI JJISi OCO3HAHHOIO BhIOOpa 3710pOBbecOEperarommx
TEXHOJIOTHH C YIETOM BHEIIHUX U BHYTPEHHHUX YCJIOBHH peanu3ainuu mpodheccuoHaIbHON e TeIbHOCTH;

- CaMOCTOSATEIbHO 3aHUMAThCS (PU3NYECKOUN KYIbTYPOU U CLIOPTOM;

- OCYILECTBJISATH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOET0 OpraHu3Ma U coOI0/1aTh MpaBuia TMTHEHbl U
TEXHUKU 0€30ITaCHOCTH;

- BBIMOJHATh WHIAUBUIYATHLHO TOJOOpaHHBIE KOMIUIEKCHI MO (DPU3UYECKON KYIbTYpe W Pa3TUIHBIM
BHJIaM CIIOPTa;

- OCYIIECTBJISTH TBOPYECKOE COTPYIHUYECTBO B KOJUICKTUBHBIX (hopMax 3aHATHUN (PU3HIECKOi
KYJIbTYypOH U CIOPTOM;

- BBITIOJTHATH MMPUEMBI 3aIUTHI U CaMOOOOPOHBI, CTPAXOBKU U CAMOCTPaXOBKH.

Bnraoemy:

- CpeAICTBaMH U METOJIaMU YKPEIUICHHUS 3/10pOBbs, GU3NUYECKOTO CAMOCOBEPIICHCTBOBAHMS,

- JIOJKHBIM YpOBHEM (DM3UYECKOM MOArOTOBIEHHOCTH, /Ul OOeCIieueHus MOJHOIICHHON COMaIbHON
1 Ipo(hecCUOHATILHOM NesITeIbHOCTH;

- TEXHUYECKUMH U TAKTUYECKMMH HABBIKAMU B OJTHOM W3 BUJOB CHOPTA;

- HCII0JIb30BaTh MPUOOPETEHHbIE 3HAHNUSA U YMEHUS B IPAKTHUUECKOMN JEATEIIbHOCTH U MOBCEIHEBHON
KU3HU

3 Kpartkoe coaepxxanue JUCHMILIHHbBI

Pasgea 1. OCHOBBI TOCTPOCHHUS O3J0POBUTEIILHOW TPEHUPOBKU. TeEOpeTHUECKO-METOIUYECKUE
OCHOBBI (u3NyYecKO KyapTypsl u crnopta. ConepikareibHble OCHOBBI O3J0POBUTEIBHONU (PHU3NUECKON
KylbTypbl M crnopta. (OCHOBHBIE HaNpaBICHUS: O3JOPOBUTEIBHO-PEKPEATUBHOE, 03/I0POBUTEIBHO-
peabuINTallMOHHOE, CIOPTUBHO-PEa0MIUTAlMOHHOE, TurueHndeckoe. [loBpimieHne (yHKIIMOHAIBLHOTO
COCTOSIHUSL OpraHm3mMa © (pU3HuecKkod MOArOTOBIEHHOCTH. CrocoObl  periaamMeHTaluyd HarpysKu:
OU3KyIbTYPHO-030POBUTEIbHBIE METOIUKU U crcTeMbl. OCHOBHBIE (ha3bl 0310POBUTEIBHON TPEHHUPOBKH.
OrneHka coOCTOSHUS 30POBbs U (PU3MUECKOM MOArOTOBICHHOCTH 3aHUMAIONINXCS (PU3NUECKON KYIbTYpOU U
cnoptoM. @ynkunonanbueie mpoodsl (UCC, A/, XKEJI u 1.11.).

Pasnen 2. JIBuraTenbpHble BO3MOKHOCTH YeJIOBeKa — BocnuTanue pusndeckux kauects. BOCK I'TO.
Metonuka opranuzanuu u nposeaeHus BuaoB ucnbitTanuii ['TO. Cucrema B3aumoneicTBus B chepe
¢busznueckoil KynbTypbl W cropta. BocnuTtanue ¢u3nyeckux KadecTB, oOydaromuxcs (OTAeIbHbIC
Ka4eCTBEHHBIEC CTOPOHBI JIBUTATEIILHBIX BO3MOKHOCTEH YEIOBEKA).

Pa3znen 3. MeTtoauka opraHu3aliii U MPOBEIEHUSI CIIOPTUBHBIX COPEBHOBAHHHN M (PU3KYIBTYpPHO-
MacCOBBIX MEpPONPUATUN. XapaKTepUCTHKA CHOPTUBHBIX COPEBHOBAHUN H (PHU3KYIBTYPHO-MACCOBBIX
MepornpusaTiil. CHOpTUBHBIE COPEBHOBAaHMS, MPOBOAMMBIE IO OOMICTIPUHATHIM TMpaBuiaM. EIuHbIM
KaJleHJapHbId TMiaH (U3KYIbTYPHBIX U CIOPTUBHBIX MepomnpusaTHii). OpraHuzanus CHOPTHBHBIX
MeponpusaTuil. Onumnuiickas xapTtus. denepanbHbie (CHEUalbHBIC, HAIMOHATIBHBIE) 3aKOHBI CIIOPTE.
Knaccugukamnus cnopTUBHBIX cOpeBHOBaHMiA. HpaBcTBeHHBbIC OTHOIICHUs B cniopte. Fair Play («Uectnas
UTpay») — Kak OCHOBA STUYHOTO MoBeAeHUs B criopTe. Koneke cioptuBHO# sTHKU. [IpoduiakTrka HapyleHni
cnoptuBHOii aTuKH. BAJIA. Konekc BAJIA. MexnyHapo/Hast KOHBEHIMS 0 00phOe C JOTIMHIOM B CHIOPTE.

4 O0bemM yueOHOM TMCUMILINHBI

B Cemectp
Bun yue6HO#I paboThI aKazieM. 1 2 3 4
qacax
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OO01mast TpyI0eMKOCTh AUCIUTUIHHEI 110 328 56 92 90 90
yueOHOMY TUIaHY
KonTakTHasi padoTa — ayiuTOpHbIE 192 32 64 64 32
3aHATHSA
[MpakTuaeckue 3anstus (I13) 192 32 64 64 32
CamocrosiTeabHas padora (CP) 136 24 28 26 58
KoHTakTHas camocTosiTesbHas paboTa 0,8 0,2 0,2 0,2 0,2
CaMoCTOATETFHOE U3YUCHUE Pa3JIeIoB 135,2 23,8 27,8 25,8 57,8
JIMCHIUTUTHHBI
Buj HTOroBOro KOHTPOJIS: 3ayer 3ayeT 3ayeT 3ayer
3a4er / IK3aMeH
Cemectp
N B actp.

Bun yuebHo#t paboThl qacax I 1 Il v
OO0mmast TpyI0eMKOCTh TUCITUTUITHHEI 110 246 42 69 67,5 67,5
y4eOHOMY TUTaHY
KonTakTHasi pabora — ayAuTOpHbBIE 144 24 48 48 24
3aHATHS
[IpaxTueckue 3anstus (113) 144 24 48 48 24
CamocrosiTesnHasi padora (CP) 102 18 21 19,5 435
KonTtakTHas camocTosiTenbHas pabota 0,6 0,15 0,15 0,15 0,15
CamMocTosTeTpHOE H3yUeHUE Pa3/IeIIOB 101,4 17,85 20,85 19,35 43,35
JMCIUTUTHHEI
Bujx uTOroBOro KOHTpoOJIs: 3ayer 3a4eT 3ayeT 3a4er
3a4er / IK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIMHBI
«BBenenne B HHPOPMAUMOHHBbIE TEXHOJIOT UMD
1. Heab MMCHUIUIMHBI — O3HAKOMJICHHE CTYACHTOB C TEOPCTUYCCKHMH, IPAKTUYCCKUMHU U

2. B pe3yabTaTe N3y4eHUs IMCUMUILIMHBI 00y4aIOIIHIiCS JOJIKEH:
Obnaoams cleqyOIMA KOMIETEHIIMSIMA U UHAUKATOPAMH UX JTOCTIKEHUS:

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 pPE3YyIbTAaTC OCBOCHUA JUCHUIIJIMHBI CTYACHT JOJIKCH:

3namo:

- MIPOIIECChI, METObI IOMCKA, cOOpa, XpaHeHus, 00pabOTKH, PECTABICHUS, PACIPOCTPAHEHUS
MHGOpPMAIIUU U CIIOCOOBI OCYIIECTBICHHUS TAKUX MPOLIECCOB U METOJI0B (MH(POPMALIMOHHBIE TEXHOJIOTHH)

METO/I0JIOTMYECKUMU OCHOBAMH COBPEMEHHBIX MH(OPMALIMOHHBIX CUCTEM. B paMKax u3ydeHus AUCHUTUITHHBI
y CTYIEHTOB (popMUPYIOTCS TEOpETHYECKHUE 3HAHUS M MPAKTHUYECKHWE HABBIKM IO WHCTPYMEHTAIbHBIM
CpeacTBaM MporpaMMHoOro ootecrneyeHus. CTyaeHThl H3y4arOT Ha MpakTUKe BHUABI HWH()OPMAMOHHBIX
TEXHOJIOTHH.
3agauM  JMCUHMIVIMHBI — TPHOOpPETEHUE CTYAEHTAMU TPOYHBIX TEOPETUUYECKHX 3HAHUU W
MPAKTUYECKUX HABBIKOB B 00JIACTH HHPOPMAITMOHHBIX TEXHOJIOTHUH.




- COBPEMEHHBIE HHCTPYMEHTAJbHBIE CpEAbl, NPOTrPAMMHO-TEXHHYECKHE IUIaTGOpMBI U
IIPOrpaMMHBIE CPEACTBA, B TOM YHCJI€ OTEYECTBEHHOI'O IIPOM3BOJICTBA, UCIIOJIb3YyEMbIE JJIs PELLEHUS 3ajau
npoecCHOHATBbHON AEATEILHOCTH, U TIPUHIIMIIBI UX PAOOTHI.

Ymemo:

- BBIOMpAaTh W MCIOJB30BATh COBPEMEHHBIE HH(POPMALMOHHO-KOMMYHUKAI[MOHHBIE U
MHTEIJUICKTYaJbHBIE TEXHOJIOTUH, WHCTPYMEHTAIBHBIE CPEIbl, MPOTPAMMHO-TEXHHYECKUE IIaTHOPMBI U
IIPOrpaMMHBIE  CpPEACTBA, B TOM YHCIE OTEYECTBEHHOIO IIPOM3BOJICTBA, JUISL pEIICHUsd 3ajad
podecCHOHABHON IeATEITBHOCTH

- aHaM3UPOBaATh MpO(decCHOHaNbHBIC 3aJaud, BBIOMpATh M HCIOJB30BaTh moaxojsmue WUT-
TEXHOJIOTUHU.

Braoemy:

- HaBbIKaMU paboTHI C Jexamumu B ocHoBe U T-pemennii qjanubiMu

- HaBbIKAMU  TPUMEHEHUS  COBPEMEHHBIX  HMH(POPMAIMOHHO-KOMMYHHKAIIUOHHBIX U
MHTEJJIEKTYaJIbHBIX TEXHOJOTUN, HHCTPYMEHTAJIBHBIX CPEJICTB, B TOM YHCJIE OTEYECTBEHHOTO MMPOU3BO/ICTBA,
JUIS pellieHus 3a1a4 MpopeccuoHalIbHOMN e TENbHOCTH.

3. KpaTtkoe conep:kanue JUCHUTIIHHBI

Paspnen 1. Beenenne B HHpOpManMOHHBIE TEXHOJIOTHH.

1.1. Crpykrypa omepalMOHHBIX CHCTEM, MaKeThl NpUKIaTHBIX mporpamM, Microsoft Office.
Knaccudukanus mporpaMmHbix cpeactB. CucTeMHOE U MPUKIIaHOE IporpaMmHoe ooecnieuenue [1K. O630p
onepanuoHHbix cucteM (OC). [Mpunuumnel co3nanus u cocraB OC: sapo, unrepdeiic, npaiisepsl. Kpatkas
xapaktepuctuka WINDOWS, monyneubiid ipunimn noctpoenus. Cpega WINDOWS: okHa, UX 371€MEHTHI,
paboTa B MHOTOOKOHHOM PEXHUME.

1.2. TekcroBeiii penakrop WORD, penakropsl MaTeMaTHYeCKUX W XUMHUYECKUX (HOPMYIL.
Bo3MoxkHOCTH cO31aHmsI 2IeKTPOHHBIX Tipe3eHTaruii (Power point). Co3ganne JOKyMEHTOB pa3IMUHbIX GOpM
(cranmapTHbIX W HecTaHAapTHBIX). Co3laHue ¥ PEAaKTHUPOBAaHME TEKCTOBBIX JOKYMEHTOB C
MaTeMaTH4YEeCKUMH U XUMUYECKUMU (HOopMyTIaMHu.

1.3. Tabauunsnii npoueccop EXCEL: 0630p, Tumsl 1 aapecanus sueek, GopMmaT sueeK, BCTPOCHHBIC
¢dbyakuu, popmatupoBanue Tadbaui. EXCEL: Bo3mo)xHOCTH TaOIUYHOTO peAakToOpa M MCIIOIh30BAHUE €T0
Ui pelieHns nHGOPMaMOHHBIX U UHXEHEPHBIX 3a1a4. [locTpoeHne rpadukoB U AUarpaMm.

1.4. EXCEL. Omnepamuu ¢ maccuBamu. Pa3paboTka m peanu3aius MPOCTEHINNX aJITOPUTMOB C
UCIOJIb30BAHUEM BO3MOXKHOCTEHM peaakropa (HaxokJIeHHE MaKCUMAalIbHOTO (MHUHHMMAJIBHOTO) 3JIEMEHTa
BEKTOpa W MATPHIIbl, HAXOXKIACHHE CYMMBbI 3JIE€MEHTOB BEKTOpa M MAaTPUIIbl, BBIYUCICHHE MAaTPUYHBIX
BhIpakeHUI). PelieHne BBIUMCIUTENBHBIX 3a7a4 C HCMojb3oBaHueM Tabmui. Pemenue CJIIAY ¢
UCI0JIb30BaHUEM OOPaTHON MaTPUIIBL.

1.5. EXCEL Iloctpoenne rpadukoB W auarpamm. Pacder (yHKIIMOHAIBHBIX 3aBHCUMOCTEH H
MOCTpOCHHUE TpaduuecKux M300pakeHuil ¢ ucroib3oBaHueM ctaHaapTHbix ¢yHkumii EXCEL u mactepa
¢byukuuii. [ToctpoeHue noBepxHoOCTEN ¢ UCMOIB30BaHUEM MacTepa auarpamm. [loctpoenue nunuii Tpenaa.

Paznen 2. AropurMbl 1 OCHOBBI IPorpaMMupoBanus Ha sisbike MATLAB.

2.1. Anroputmsl, Tumbl anropuTmoB. [lonsTtwe anroputmMa u ero cBoiicTBa. CrocoObl 3amucu
aNIropuTMOB. MOJyIbHBIM MPUHLIMII TOCTPOSHHUS aNropuTMOB H mporpamM. [laker KOMIOBIOTEpPHOMN
MatemaTuku MATLAB. XapakTepuCTUKH S3bIKOB IMPOrPaMMHUPOBAHMS. DBOJIOLUSA U KiIacCcUpUKaLUs
SI3BIKOB MTPOTPAMMHUPOBAHUS, UMIIEPATUBHEIE, (DYHKIIMOHAIBHBIE, JIOTUYECKUE, 00bEKTHO -OPUEHTHPOBAHHbIE,
ux KoMOuHammu. [lloHATHUSA TpaHCHALMM, KOMIMISIUN, WHTEPIPETAllMA, WX pa3auuus. S3bIku
IIPOrpaMMHPOBAHUS BEICOKOTO YpoBHs. CTPyKTypHOE porpaMMupoBaHue, ero ocooeHHocTH. O630p NakeToB
KOoMIbIOTepHO# MaTemaTuku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHBIE CTPYKTYphl M NIPHUHLHUIBl CTPYKTYPHOIO NPOrPaMMHPOBAHMI,
wunocTpanys. ba3oBble anropuTMudeckue KOHCTPYKIMHM (ClI€OBaHUE, BETBJIEHHE, IMOBTOPEHHE), HUX
peanmu3zanuu. Oneparopsl s3bika nporpammupoBanuss MATLAB. OcHoBuele pemnarenu (solvers) MATLAB
JUISL pealTu3alliyl BBIYMCIUTEIbHBIX aIropuTMOB. bubmnoreka cranaapTHbIX QyHKimi Size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sgrt, num2str, disp, printf.

2.3. IlocTpoeHue rpapukoB QyHKIMHU OJHON M JABYX NepeMeHHbIX. Mcmonp3oBanue (yHkumii plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmnenue rpadukoB (3aroJ0BKU, MOAMKICH IO
OCSIM U TIp.).
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2.4. Omepauuu HaJ MaccUBaMM: BEKTOpAaMHM M MAaTpULlaMU - CJIOXKEHHME, YMHOYKEHUE,
TpaHCIIOHUpPOBaHKE, oOpaiieHue (inv), BEIYUCICHUE HOPMBI (norm), panra (rank) u onpeaeauTeNst MaTPULI
(det ). AAropuTMBl HAXOXXICHUS MAaKCUMAJIBHOTO, MUHHMAJIbHOTO JJIEMEHTa B MAaCCHBE, alTOPUTMBI
COPTHPOBKH U MX peanu3auus (Hanpumep, Selection Sort).

Pa3nea 3. Ynciennbie meToabl. Peanusanus npocreiilmx aaropurmos B cpene MATLAB.

3.1. YucneHHble METOJBI, XapAaKTEPUCTHKA W UX OCOOCHHOCTH, MOHATHE CXOAMMOCTH METOJa.
DNeMeHThl TEOPUH TMOTPEUIHOCTEeH, KIaCCU(pHUKAIMA TMOTPEIIHOCTeH, aOCONIOTHAs M OTHOCHTEIIbHAS
MOTPEIIHOCTh, MOHATHE (PYHKUIMU HOpPMBbl. BBeneHue B CTATUCTHKY. AJTOPUTMBI JUIsl CTATUCTUYECKOU
00paboTkn wHpOpMAIMK (BBIYMCICHUE TOYEYHBIX M HMHTEPBAJIBHBIX OLEHOK pE3yJbTaTOB H3MEPSIEMOI
BenuunHbI), ux peanmsaruu B [IKM MATLAB. Mcnons3oBanue ¢pyHknuid min, max, median, var, polyfit,
polyval.

3.2. [Ipubmmxenue Gynkuuid. MHTepnonsnus MHorowieHamu. KycouHas uHTepnossiius (CriaiH).
Onenka norpemHoctd. @ynkunun MATLAB ans pabotel ¢ MHOrounenamu polyld, polyval, polyfit, polyder,
polyint.

3.3. Beruncnenue onpeaeneHHbIX HHTETPaIoB, aITOPUTMbl METOJIOB MPSIMOYTOJIbHUKOB, Tpaneuil u
CuMIicOHa, OlLIEHKa MOrPEUIHOCTH METO/0B. Peanu3aius aaropuTMOB YHCIEHHBIX METOJIOB BBIYMCIICHHS
onpezeneHHbIX HHTEerpaios B cpeae MATLAB, npumenenue crangapTHbeiX GyHKUMH trapz, quad, integral

3.4. HUccnenoBanme QyHKIUH OJHON mepeMeHHOW. Pemenwe nHenwmnelHoro ypaBHeHus f(x)=0.
Otnenenne KOpHe. AJNTOPUTMBI YTOUHEHHUS KOpHS (METOJ MOJOBHHHOTO JeneHus, HpioToHa, mpocToit
utepaiun). CpaBHUTEIBHBIC XapaKTepucTuku. Peanuzanus anroputmoB B cpene MATLAB 1o 610k- cxemam
U C UCMOJIb30BaHUEM peliaTtenei roots, fzero.

3.5. UccnenoBanue ¢yHKIMKM o1HOM nepemeHHOM. [lonck skctpemyma ¢yHKImu BbraucinutenbHbie
QJIITOPUTMBI HAX0XACHUS JOKAJIBHBIX U TJI00aJbHBIX SKCTPEMYMOB (METO/I JIEJIEHUs OTpe3Ka MOToJIaM, METOT
30JI0TOTO CEUEHHs), UX peaju3aluu Mo OJIOK- cXeMaM W C HCToJb30BaHHeM pemiarens fminbnd B cpene
MATLAB.

Pasznen 4. Komnbrorepubie ceTu. ba3bl JaHHBIX.

4.1. KoMnbploTEpHBIE CETH: TOMOJIOTMU CETEH, UX XapaKTepUCTUKHU. TOIMOJOTHM CETEil: 3Be3/Has,
LIMHHAs, KoyblieBas. CeTH 3aKphITOrO THIIA: JOKAJIbHBIC U PACHPEICIICHHBIC CETH, KOPIOPAaTUBHBIE CETH.
IIporpamMmHO-TeXHHYECKOE oOOecledeHne: ajapecanus, OINEpallMOHHAs CHCTeMa, aJanTepbl, JpaiBepsl,
IPOTOKOJIBI (0COOBIE SA3BIKM, HA KOTOPHIX OOMEHHMBAIOTCA MH(OpMAaLMEl KOMIIBIOTEPHI B CETH, HAPUMED,
TCP, TCP/IP, UDP).

4.2. Tnobanbubie cetu pasnuuHoro macmraba (WAN —Wide Area Net, MS Network, Internet).
Bo3moxxnoctn cerm  UWutepner, Cucrema tenekoHpepeHumid. DnekTpoHHas mourta. Jloctym K
MHGOPMALMOHHBIM pecypcaM. 3amuta uHpopmaruu. IlonsaTre 6e30nacHOCTH KOMIIBIOTEPHON HH(pOPMAaLIUU:
HAJE)KHOCTh KOMITBIOTEPA, COXPAHHOCTD TAaHHBIX, 3aIUTa OT BHECEHUSI U3MEHEHU I HEYIIOJTHOMOYEHHbIMU 50
JMIIAMHU, COXPAaHEHUE TalHbI MEPENUCKU B 3JIEKTPOHHOM ceTH ANTOPUTMBI 3aIIUThl HHPOPMALIUU: METO/bI
3alUThl, KOMIIBIOTEPHbIE BHUPYChl M OoOppba ¢ HHUMHU. MeToabl peanu3alnu 3auiuThl HWHGOPMALUU:
IIPOrpaMMHBIE, allllapaTHbIE, OPraHU3alUOHHBIE.

4.3. Undpopmannonssle cucreMbl. CHCTEMBbI yripaBieHUs OaHKaMu U 0a3aMu JaHHbIX. PensunonHas
Mozenb JaHHbIX. CTpyKTypa 3amMcu, MeToAbl jaoctyna K uHpopmanuu. OOMeH NaHHBIMU C JIPYTUMHU
npuitoxxeHusMu WINDOWS: TekcTOBBIMU peJlakTOpaMu U 3JIEKTPOHHBIMU TaOIUIIAMU.

4.4. Penaunonnas 06a3a nanHbix ACCESS. I'maBHOe OKHO, MEHIO KOMaHJ, MaHelb UHCTPYMEHTOB.
Co3nanue M OTKpbITHE 0a3bl JaHHBIX. BBOJA M pelakTHpoBaHHE JaHHBIX B PEXUME TAaOIUIBI M PEeXUME
KOHCTpyKTOpa. ®opMHUpOBaHUE 3alPOCOB. 3alpOChl MPOCThIE M MHOTOTAOIUYHbIE, 3aPOCHl C YCIOBHIMHM.
Co3nanue otueroB U ¢popm. TexHomorus peanusanmu npocreimmx 3aaad cpencrsamu CYBJ] ACCESS.

Pa3zpes 5. IIKM Python m 0co0eHHOCTH ero peanu3anuM JJIsi PelIeHUs] PACYETHBIX 32124 B
XMMHMHU H XHMHYECKOH TeXHOJIOTHH.

5.1. OOBEKTHO-OPUEHTUPOBAHHBIN S3BIK IMporpaMMmupoBanusi Python: o0630p. OcobGenHoctu u
CBOMcTBa 0O0BEKTHO-OpHEHTHpoBaHHOTO mporpammupoBanuss (OOII). Co3gaHue M HCIOJB30BaHHE
mictpubytuBa Anaconda. Mudpactpykrypsl Spyder, Jupiter, cTpykTypa si3pika. OCHOBHBIE CTPYKTYpPbI
JAHHBIX (CIHUCOK KOPTEX, OOBEKThI) U OMepaluu Haj HUMH. AITopuTMbl. OCHOBHBIE AITOPUTMHUYECKUE
KOHCTPYKLUH (CJel0BaHKue, BETBICHHE, IIUKJIBI) M UX peanu3anus B Python.
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5.2. Beenenue B nporpammupoBanue Ha sizbike Python. CtpykTypa mporpaMmsl, OTCTYIIBI, MOIYJIH,
oreparopsl, (yHKIUN (MMEHOBAaHHBIE M aHOHUMHBIE), ocoOeHHOCTH. CTaHIapTHBIE M HECTaHIAPTHHIE
¢ynkuuu Python (o0miero HazHaueHUs, MaTeMaTHUECKHE, 00paboTKa CTPOK, BBOJ/BBIBO).

5.3. Pa3paboTka anropuT™MoB, MporpaMMUpOBaHKE U OTJIaaKa rporpamm Ha Python (B cpene Spyder).
VYnpasmusromue koucTpykiuH if, for, while.

5.4 O630p npeaAMETHO-OPUEHTUPOBAHHON OMOIHOTEKH MO Tynel Python amst HaydHBIX M MH)KEHEPHBIX
Bbraucienuii SciPy (mMoaynmu scipy m numpy, a taxke matplotlib), cpaBuerne ¢ MATLAB. OcHoBHas
CTpyKTypa AaHHBIX NumPy [1st BEKTOPHBIX M MAaTPUYHBIX BerYrciaeHnid ndarray. OcoOEHHOCTH BBIOTHEHHUS
JNeWCTBUH Haa MaTpullaMH (CJIOKEHHE, BBIYMTaHHWE, YMHOXKEHHe, oOpaimieHne) Ha s3bike Python.
WudopmarronHbie MaTpruHble QYHKIUU (HOpMa, ONIpeeanTeb, padr). Meroasl ndarray — T, copy, shape,
size, ndim u Jp., MHACKCUPOBaHKE, MATPUYHOE MPOU3BeaeHNEe U (pyHKIMK Moayns numpy len, shape, zeros,
eye, dot, isclose, linspace, gradient, linalg.det.

5.5 Iloctpoenue rpadgukoB B Python c¢ ucnonb3oBanuem mojnyis matplotlib. @ynkuun moxyns
matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. YcraHoBka mapameTpoB W
AHHOTUPOBaHUE rpaUKoOB.

Pasnen 6. MeToabl BLIYUCAUTENbHOM MaTeMaTHKH. OCHOBHbBIE ITanbl penienus 3aaa4 Ha JBM.
Peunrenune cucrem JIMHEHBIX ajreopandeckux ypapHenuii (CJIAY).

6.1. IIpsiMble U UTEpAllMOHHBIE YHUCIECHHBIE METOJBI. DJIEMEHTBHI TEOPUM mHorpemHocTe. Ilonsatue
HOPMBIL. OCOOEHHOCTH MAaTMHHON aprudMeTHKH (KpaTkuil oBTOp). OCOOEHHOCTH BBITIOIHEHUSI AEUCTBUN HAJl
MaTpullaMH (CJIO’K€HUE, BbIUMTAaHUE, YMHOXeHHe, oOpaiieHue) Ha s3bike Python, unnHdopmanmonHsbie
MaTpuuHble QyHKIUU (HOpMa, OIIPEEIIUTENb, PaHT).

6.2. Pemenue cucrem mnuHeHHBIX anreOpanuvecknx ypaBHeHuil (CJIAY). IlocranoBka 3amaum.
[Torpemnoct. MeTonpl ¢ HCNONIB30BaHUEM OOpaTHOM MaTpHUIbl U METOJ MPOCTHIX HTepauui. Pemienue
CJIAY B Python ¢ ucnosnp3oBanueM Moayneir numpy.linalg u scipy.linalg. u dyakuwmii det, rank, inv, cond,
norm, solve.

6.3. O630p meromoB pemienus CJIAY. BwruucnutenbHas yCTOMYHBOCTH, CXOJMMOCTH METOIOB.
OO0ycnoBIEHHOCTh CUCTEMBI TMHEHWHBIX anredpandeckux ypaBHeHnit (CJIAY) u uncio 00ycIOBICHHOCTH.

Paznea 7. O0padoTka pe3yabTaToB H3MepeHHMsl OAHON Bean4uHbl. [Ipubam:kenue pyHkuMH
MHOT'04JIEHAMM € OJJHOM He3aBUCHMMOI nepeMeHHOM. Pemienue cucreM HesiuHeilHbIX ypaBHenuil (CHY)
YHCJIEHHBIMH MEeTOJaMH.

7.1. O6paboTKa IKCIIEpUMEHTAIBHBIX TaHHBIX. TOYeuHbIe U MHTEpBAJIbHBIE OTIeHKH. DyHKIMu Python.
Onpenenenue kputepus CTbrOJEHTA

7.2. Tlpubnwxenue ¢GyHKIUNA. MeETOABl HHTEPIIOJSAIMNA 3aBUCUMOCTEH C OJHOW HE3aBUCUMOMN
nepeMeHHou. MaTepnonsunonueiii MHOTrowieH Jlarpanxka, peanu3anus B Python.

7.3. Ilpubnumxenne (yHKIMA. MeTOabl aNmmpoOKCUMAlMM 3aBUCHUMOCTEH C OJHOW HE3aBHCUMOM
nepemeHHoi. Meton Haumenbmnx kBaapatoB (MHK). HWcnons3oBanme ¢ynkumii Python mms
annpokcumaruu 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq_linear.

7.4.. AnropuTMBl METOJIa TIPOCTOM WTepanuu U MeTona Herotona - Padcona mis pemenns CHY.
CKOpOCTh CXOMMOCTH, OLIEHKHU MorpemHocTy. Peanusanus metonoB B Python.

7.5. MeTtoauka UCTIONBb30BaHUS pelIaTesiei B MoayIe scipy.optimize, dyHkuuu root_scalar, root.

Pa3znen 8. Pemienune 3agauy MHOroMepHOIl ONTHMHM3AIUM YHMCIEHHBIMU METOJAMH. AHAJIM3 H
pewienue qugdepeHuHANbHBIX YPABHEHUH YUCJICHHBIMUA METOAAMM.

8.1. Kmaccudukanus 3amad ¥ METOJOB ONTHUMM3aLMU. MeToa TrpaaueHTHOro ciycka. Metoj
neopmupyemMoro MHororpasHuka. Peanuzamus meto1oB B Python.

8.2. Berpoennbie Metoibl SciPy. Beibop pematens B Moayie scipy.optimize BerpoeHnHble MeTObI
SciPy, pyHkuu minimize scalar, minimize.

8.3. AnroputMbl METOAOB pemieHus aud@epeHanbHbIX ypaBHeHUH. Metoasl Diiiepa U ero
moaudukanuu. Peanuzanus meronoB B Python. Breibop pemarens B moayne scipy.integrate, QyHKIHH
solve_ivp, solve_bvp.

4. O0beM JUCHUILIMHBI M BUIbI y4eOHOH padoThI

Cemectp
1 cemectp | 2 cemectp

Bun yue6HOI paboThI Bcero
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3E Axapn, 3E Axan. 3E Axan.
q, q, q,
OO0mas Tpy10€eMKOCTh 6 216 4 144 5 79
JUCIHUILINHbBI
KonTakTHasi paboTa — ayAuTOpPHBIE 3,78 136 2.36 85 1,42 51
3aHATHS:
B TOM 4YHCIIE B (popMe MPaKTHIECKON 1 36 05 18 0.5 18
[TOITOTOBKH
Jlexrum (JI) 0,47 17 0,47 17 - -
[Ipaktuueckue 3ausarus (113) 1,42 51 0,94 34 0,47 17
B TOM 4YHCIIE B (popMe MPaKTHIECKON
OJTOTOBKI 0,5 18 0,25 9 0,25 9
Jlaboparopubie paboTsl (JIP) 1,89 68 0,94 34 0,94 34
B TOM YHCIIe B (popMe MpaKTHIECKON
OTOTOBKH 0,5 18 0,25 9 0,25 9
CamocrositesbHas padora (CP) 1,22 44 0,64 23 0,58 21
ITepepaboTka yueOHOTO MaTepuaia 0,06 2 0,06 2 - -
[ToaroToBKa K MPAKTUYSCKUM
SAHSTHSM 0,17 6 0,06 2 0,11 4
[ToaroroBka k 1a60paTOPHBIM 031 11 006 5 025 9
pabotam ’ ’ ’
[ToaroToBKa K 3K3aMeHY 0,36 13 0,36 13 - -
[ToaroToBKa K MPOMEKYTOYHOMY
KOHTPOITIO 0,17 6 0,06 2 0,11 4
Hpyrue BUIbl CaMOCTOSATEIbHOM
PabOTI 0,17 6 0,06 2 0,11 4
Buabl KOHTpOJIs
3auer - - + +
IK3aMeH 1 36 1 36 - -
KonTtakTHas camocTosiTenbHas pabota 0,4 0,4 -
CaMOCTOATEIbHO U3YUCHHUE Pa3/IieoB 1 356 1 356 - i
IUCIATUINHBI ' '
Bujx uToroBoro KOHTpoJIs: DK3aMeH 3auer
Beero Cemectp
Bil yueoHOi paGoThI 1 cemectp 2 ceMecTp
3E Akan. 3E Actp. 3E Actp.
q. q. q.
OO0mas Tpy10eMKOCTb 6 162 4 108 5 54
AU CIUILINHBI
KonTakTHast padora — ayAnTOpHBIE 3,78 102 236 | 63,75 | 142 | 38,25
3aHATHA:
B TOM 4HCIe B (popMe MpakTHIeCKOn 1 97 05 135 05 135
ITOJITOTOBKH
Jlexumn (JI) 0,47 | 12,75 | 0,47 12,75 - -
[Tpaktueckue 3anstus (113) 1,42 | 38,25 0,94 25,5 0,47 | 12,75
B TOM 4HCIIe B (popMe MpakTHIeCKOn 05 135 0,25 6.75 0,25 6.75
IO ITOTOBKH
Jlaboparopusie paboTs (JIP) 1,89 51 0,94 25,5 0,94 25,5
B TOM 4HCIIe B (popMe MpakTHIeCKOn 0.5 135 0,25 6.75 0,25 6.75
IO ITOTOBKH
CamocrositesbHas padora (CP) 1,22 33 0,64 17,25 0,58 | 15,75
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IlepepaboTka yuebHOTO MaTepuana 0,06 1,5 0,06 1,5 - -
[ToaroroBka kK NpaKTUYECKUM

SAHSTISM 0,17 4,5 0,06 1,5 0,11 3
[TonroroBka k 1a00paTOPHBIM 031 | 825 006 15 025 | 675
paboram ’ ’ ’ ’ ’ ’
[ToaroroBka K 3K3aMeHY 0,36 | 9,75 0,36 9,75 - -
[TonroToBka K MpOMEKyTOUHOMY 017 45 006 15 0.11 3
KOHTPOJTIO ’ ’ ’ ’ ’

Jpyrue Buapl CaMOCTOSATEIbHOU 017 45 0.06 15 011 3
paboTHI ’ ' ' ' '

Buabl KOHTpOJIS

3auer - - + +
JK3aMeH + + - -
KoHTakTHas camocTosiTeNbHas paboTa 0,3 0,3 -
CaMOoCTOATENFHO U3YUE€HUE Pa3IeTIOB 1 6.7 1 6.7 - i
UCIIATUINHEI ' '

Buja nTOoroBoro KOHTpoJIs: IK3aMeH 3auer

5.2 lucuunjvHbl 4acTH, POPMHUPYEMOH YYACTHUKAMH 00pa30BaTe/IbHbIX OTHOLIEHHH (00s13aTe/IbHbIE
BaApPHATHBHbIE IMCLHMILINHBI)

AHHOTanus padoyeil NPporpaMMsbl AU CHHUIJIMHBI
«JIabopaTopHbIil NPAKTHKYM 110 OPraHNYeCKOH XMMHU»

1 eap AMCHUIUIMHBI — TIPUOOpPETEHUE CTYJIEHTAaMHU OCHOBHBIX 3HAHMA ¥ HABBIKOB IS
OCYILECTBJIEHUS] CUHTE3a OPraHMYECKHX BEILIECTB.

2 B pe3yJbTaTe H3yYeHUS JUCHHUIUIUHBI 00yYAI0MIUICS T0JIKeH:

Obnadams ClenyONUMA KOMIIETCHIIMAMHA U MHIANKATOPAMH MX JOCTHKCHUS

VK-1.1; YK-1.4; YK-1.5.

3uame:

- TEXHUKY 0€30TIaCHOCTH B JIA0OPATOPHHU OPraHUIECKON XUMHUU;

- MIPUHIIUTIB O€30TIaCHOTO OOPAICHHS C OPraHMYECCKUMU COCTUHCHHSMU;

- METO/IbI U BHJIBI XpoMaTorpaduu It ONPEACIICHUs COCTaBa PEaKIIMOHHOW CMECH;

- TEOPETHYECKHUE OCHOBBI CIOCOOOB BBIJICIICHHS, OUYUCTKH W HACHTU(PHUKAIUA OPraHUYCCKUX
BEILIECTB;

- SKCIEPUMEHTAIbHBIE METOJIbl IPOBEJACHUS OPraHUYECKUX PpEeaKUHUi, MPOTEKAIOIIUX IO
pPa3IMYHBIM MEXaHHU3MaM;

- OCHOBHBIE 00IIIME METOJUKH B3aUMHOM TpaHCc(opMaIuy KJIacCOB OPraHUYECKUX COCTUHCHHM.

Ymems:

- NPUMEHATh TEOPETUYECKHWE 3HAHUSI M OKCIEPUMEHTAJIbHbICE METOJbI  HMCCIEAOBAHUS
OpraHMYECKON XUMUU MPHU PelIeHUH MPoPecCHOHANBHBIX 33/1a4;

- chopMynupoBath npodiaemMy 1 000CHOBATh BBIOOP MPUOOPOB U IKCIIEPUMEHTATIBHBIX METOI0B
HCCIeA0BaHus, OCTABUTh LENH U 337a4l U HAMETUTD ITyTH UX JOCTH)KEHHUS;

- CUHTE3UPOBATH COECAMHEHUS MO MPEJI0KEHHON METOAUKE;

- MPOBECTU BBIJICJICHUE M OYHUCTKY CHHTE3MPOBAHHBIX BEIIECTB HAa OCHOBE TEOPETHUUECKHX
3HAHUU N0 OPraHUYECKOU XUMUU;

- BBIOMPATH PALIMOHAIILHBIN CIIOCOO BBIJEIICHUS U OYUCTKU OPTaHHMUECKOTO COCTMHECHNUS,

- MPEJICTaBIATh JaHHBIE J1a0OPAaTOPHOTO WCCIEIOBAHMS B BHJE T'PaMOTHO OGOPMIICHHBIX
METOJIUK;

- MPOBOJIUTh AHAJIU3 M KPUTHYECKU OIIEHUBATH IMOJIYYEHHBIE 3KCIEPUMEHTAIbHBIE JAaHHBIE,
000011aTh 1 IenaTh 000CHOBAHHBIE BHIBOIBI Ha 0a3e MPOBEICHHBIX OIBITOB;

- BBIOpATh CIOCO0 MACHTU(PHUKAIIMN OPTraHUIECKOTO COSTUHEHUSI.
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Braoemw:

- KOMIIJIEKCOM COBPEMEHHBIX OSKCIIEPUMEHTAIBHBIX METOJ0B OpPraHUYECKOM XUMHH IS
pelIeHNs KOHKPETHBIX MCCIIEA0BaTENbCKUX 3a/1a4;

- SKCIEPUMEHTAJIbHBIMU METOIaMU IIPOBEICHMSI OPraHMUECKUX CUHTE30B.

- OCHOBHBIMH METOJJAMH UJCHTU(DUKAIIMH OPraHUIECKUX COCTUHEHNUN

- npueMamMu 00pabOTKH U BBIJCIICHHS] CHHTE3UPOBAHHBIX BEILIECTB;

3HAHUSIMM OCHOBHBIX 3aKOHOB OpPraHMYECKONM XHWMHU JUIsI COJEP)KATEJbHOM HHTEpIpEeTaluu
MIOJIyYE€HHBIX 3KCIEPUMEHTAIbHBIX PE3yJIbTaTOB.

3 Kpartkoe coaep:kanue JMCHUTNIIMHBI

Pa3nea 1. «IIpaBuia u MeToabl padoThl B J1a00PaTOPHUH OPraHUYeCKOi XUMUM

1.1  IlpaBuia 6e30macHOi paboTHI B 1a00PAaTOPHH OPraHUIECKON XUMHUH

be3onacHble npuemsbl U npaBuiia padoThl B 1a00paToOpUy OpraHMYECcKON XUMHUU.

1.2 Meronsl paboThl B 1a00OpaTOPUN OPTaHUYECKON XUMUU

O6mme w™etonsl paboThl B JabopaTopuu opranuueckor xumuu. HarpeBanme. OxnaxiceHue.
[IepememmuBanue.

1.3  Jlaboparopras mocyaa, 000pyJa0BaHHE U IPUOOPHEI

[Tocyna, Hanbosnee yacto nmpuMeHsiemas B gadoparopuu. [Ipubopsl Ans onpeaeneHus: TeMrepaTypbl
nmnaBneHus. Becol. Tepmomerp. Potopusriil ucnapurens. Pedpakromerp.

Paznea 2. «Metoabl HAeHTU(PUKAIUMN, OUUCTKH U BbIJCJICHUS] OPraHUYeCKUX COeUHEHUID)

1.1  Xpowmarorpadus

WNnentuduxaiuss opraHnyeckux BEIIECTB MOCPEACTBOM pa3iIMuHBbIX BUA0B Xpomarorpadpuu (TCX,
xpomatorpaduss Ha Oymare, uoHooOMeHHas xpomarorpadus, BOXX). Ilpumenenne TCX nans
UJCHTU(PUKAIIMN OPTraHUYECKUX COEAMHEHUN. ANCOpPOEHTHI U 3II0eHTHI, Hcnoib3dyeMble B TCX. Boibop
amroeHTa. OOHapyxeHue BemecTB. OOHapyxeHue BemecTB. Koaddurment ynepxuBanus. Kosddumnment
pacnpenenenus. Paborta ¢ kanuisipamu.

1.2 MeTopl OYHCTKH KUAKUX BerlecTB. [leperonka

DKCTpakuus, JUIsl U3BJICUYECHUs (BBIIENIEHHUS) OPraHMYECKOTO BELIECTBAa M3 BOJBL. DKCTPAKIHUSA C
MOMOIIBIO JETUTEILHON BOPOHKH. BhICylIMBaHue 3KCTpakTOB ocymuTeneM. [leperonka. Buabl neperonku
(bpakmoHnHa, BakyyMHasi, TIEperoHKa ¢ apoM, Ipu atMochepHOM IaBjeHUH). BricymmBanue >KHUAKOCTEH.
Ocymutenu. OmnpeneneHue TeMmOepaTypbl KUMEHUA U KOdpdHUIMeHTa MpenomieHusa. PpakiuoHHas
neperonka. Pabora ¢ ¢punpTpoBaibHON Oymaroi. OTroHKa pacTBOPUTEIIS.

1.3  Meroabl 0OYUCTKH TBEPbIX BemiecTs. [lepekpucranmmnzanus

MeTopl OUMCTKM TBepAbIX BemiecTB. Bosronka (cybmumarnus).  Temieparypa BO3TOHKU H
TeMIlepaTypa IUIaBJICHHSA, BO3TOHsoLIerocs BemecTBa. I[lpubGop mans Bosronku. Ilepeocaxienue.
[lepexpucramnuzanus. OTansl nepekpucramimizauuu. I[lonbop pactBopurens. HacbleHHbI pacTBOD.
l'opsiuee ¢unbpTpoBanue, BakyyMHas ¢uiabTpanusa. OnpeneneHue TeMepaTypsl MiaBieHus. Temmnepartypa
TUTABJICHUS CMEIIAaHHOMN MPOOBI.

Paznen 3. «CuHTE3 OPraHuvdeCcKUX COeIuHeHuin»

3.1  Cunrtessl

Lenu u 3a1a4m SKCIIEPUMEHTA B OpraHUYEeCKOM CHHTe3e. TeopeTudyecKkre OCHOBBI Ipoliecca. Bribop
ycnoBuil peaknuu. Pacuer cuHTe3a. OOmue mnpaBuiia MOJATOTOBKM U IMPOBENEHUS CUHTe3a. TexHHKa
6ezonacHoctu. Ilpubop mia mpoBeneHus cunresa. IIpoBeneHue ombiTa. KOHTpOIb 32 XOJ0M peaKIMH.
Breigenenue, ounmctka W aHanu3 npoaykra. CHHTE3bl BELIECTB pPa3jMUYHBIX KJIACCOB OPraHUYECKHX
coenuHeHu. [IpoBeneHne 3KCIepUMEHTAIBHBIX METOIOB UCCIIEA0BAHNS PEAKIIUI.

IIpoBenenune peakuuii, IPOTEKAIOUINX 10 MEXaHU3MaM:

- HyKJICO(UIIBHOTO 3aMeIlleHUs] — CHHTE3 TaJOr€HaIKaHOB;

- HYKJICO(UIBHOTO MPHUCOEIUHEHUS — CHHTE3 CIOXHBIX 3(UPOB KapOOHOBBIX KHCIOT, AMHUIOB
KapOOHOBBIX KHCIIOT, a30TCOJIEPKAIIUX AIbJETUIOB U KETOHOB;

- 2JIEKTPO(UIBHOTO 3aMELICHUs B apOMAaTHYECKOM psily — pEaklMM HUTPOBaHUs, OpOMUpPOBAHHUA,
Cynb(UPOBAHUS;

- peakuuii JUa30TUPOBAHMS U A30COUYETAHMUS;

- peakiuii OKucieHus (CUHTE3 aleToHa, 1,4-0eH30XnHOHA, OEH30MHOM KMCIOTHI) M BOCCTAHOBJICHUS.

4 O0beM y4yeOHOI M CUNILINHBI.
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O0beM THCHUILINHBI
Bua yueOHo# paGoTbl Axan. | Actp.
3E
4. 4.
OO0mas TPy10eMKOCTh TUCIHIIJIHHbI 5 180 135
KonrakTHasi paboTa — ay1MTOPHbIE 3aHATHUS: 0,89 32 24
JlabopaTtopusie paboTsl (JIP) 0,89 32 24
CamocrosiTejibHas padoTa 4,11 148 111
KoHTakTHas camocTosiTesbHas paboTa 411 0,2 0,15
CaMOoCTOSATENTbHOE U3yUEHUE Pa3/IeIOB AUCITUIUIMHBI ' 1478 | 110,85
Bua nTOroBoro KOHTpoJIsi: 3auer

AHHOTaN U padoyeil MPOrpaMMbl JUCHUIIMHBI
«MHCTPyMEHTATbHbIE METObI (PU3UKO-XUMHYECKOT0 AHAJIU3Aa B TEXHOJIOTHH HEOPraHUYECKHUX
BeEIIECTB»

1 Heap AUCHUNIMHBI — MPUOOPETEHHE OOYUYAIOIIMMHUCS 3HAHUW M KOMIIETEHIIUHA TI0 OCHOBHBIM
IpyNIaM HHCTPYMEHTAJIBHBIX (U3UKO-XUMHUYECKUX U ¢u3nyeckux metoqoB aHanmuza (MMXA), naubonee
LIMPOKO MPUMEHSEMBIX B IPOMBIIUIEHHOCTH U UCCIIE0BATEIbCKON padoTe.

2 B pe3yabraTe u3yueHusi AUCUUILIMHBI 00y4alOUIMIiCS T0JIKeH:

Obaadoams CleqyOIUMUA KOMIETEHIMSIMA U UHAUKATOPaAMH UX JTOCTHKEHUS:

VYK-1.3; [1IK-2.1; [IK-2.2; TIK-2.3

3namo:

— TeopeTnyeckrue 0CHOBbI MeTo1I0B UMXA;

- iporiecchl OPMHUPOBAHUS AHATTMTUIECKOTO CUTHANIA B pa3inuuHbiXx UMXA;

— paccMOTpEeHHE MPUHIIMIIOB U3MEPEHHUH B CTaHIAPTHBIX IpUOOpax;

— ocHOBBI MeTpoJiorun UMXA B cootBeTcTBUM ¢ pekomeHnauussmu MHOTTAK;

Ymems:

- IIPUMEHATh IPUOOPETEHHbIE IPAKTUYECKNE HABBIKU B MPO(ECCHOHAIBHON eATEIbHOCTH A
pELIEeHNs] KOHKPETHBIX AHAIMTUYECKHX 3a1a4;

- IIPOBOJIUTH OOOCHOBAHHBINM BHIOOP METOJIa aHAIU3a C YUETOM Liesiel 1 0COOEHHOCTEH JaHHON
IIPaKTUYECKOMU 3a]1a4H;

- IIPOBOJUTH PACYEThl HA OCHOBE IIPOBEICHHBIX UCCIICIOBAHUN;

— IPOBOJUTH METPOJOTUYECKYIO OLIEHKY PE3YJIBTaTOB KOJINYECTBEHHOIO XUMHUYECKOTO aHAIN3a

Braoemy:

- OCHOBAMHU METPOJIOTHYECKOH OLIEHKU PE3YIbTATOB KOJMYECTBEHHOTO XUMUYECKOTO aHAJIN3a;

- IIpYeMaMM UHTEPIPETAlMK PE3yJIbTaTOB aHAJIN3a HA OCHOBE KBAJIMMETPUYECKHUX OLICHOK;

- METOJI0JIOTMEed HHCTPYMEHTAIbHBIX M (PU3MKO-XMMUYECKUX METO/OB aHajau3a, LIMPOKO
UCIOJIb3YEMBIX B COBPEMEHHOM aHAJIUTUYECKOM MPaKTUKE.

3 Kpartkoe coaepxxanue JUCHUUIIIHHBI

Pa3nes 1. CnekTpanbHble METOABI AHAJIN3A

Oobmas xapaktepuctuka @XMA. OCHOBHblE UCTOUYHHKHU IOTPEIIHOCTEH pe3yJlbTaTOB aHaIM3a U
crniocoObl ux oleHku. O1eHKa npeaena oOHapyKeHus ¢ ucrnoiab3oBanueM Gopmynsl Kaiizepa u crannapTHOro
OTKJIOHEHUSI MUHMMaJIbHOTO neTektupyemoro curxana no MIOITAK. JIuHelHbI nuana3oH ONnpeaeisieMblx
KoHIeHTpauuil. CranaapTHbie 00pa3sl cocTaBa. OCHOBHBIE aHAIUTUKOMETPOJIOTHYECKUE XapaKTEPUCTUKU
METOJIOB M PpEe3yJbTaTOB aHalM3a, CIOCOObI MX OLEHKH: THpenesn oOHapykeHus, KodpduuueHt
YyBCTBUTEIBLHOCTH, I'PAHUILIBI IMANIA30HOB OINPENEISIEMBIX COJEPKAHUM, CEIEKTUBHOCTD, MPELU3NOHHOCTD,
MPAaBUILHOCTB, SKCIPECCHOCTh. MeToaabl mpo60ooTOOPa, pasiesieH!s] U KOHIIEHTPUPOBAHUS BEIECTB.

Mertononorus ®XMA. IIpueMbl KOJIMYECTBEHHBIX HM3MEpPEHUH (METOA  TIpaJyupOBOYHOM
3aBHCHUMOCTH, BHEIITHETO U BHYTPEHHETO CTaHJapTa, METO/ 100aBOK). AHAIUTUYECKUE U METPOJIOTHYECKUE
XapaKTePUCTUKHU PA3JIUYHBIX MHCTPYMEHTAJIBHBIX MeTOJ0B. I[loHsTHE 00 aTTecCTOBaHHOM METOAMKE.
ITpo6nemsl BeIOOpa MeToa aHanuza. O6oomennsle ceenenust o OCT P ICO 5725 (2002).
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OOm1ast XxapaKTepHCTUKA CIEKTPAIbHBIX METOIOB aHanu3a. Kiaccudukanus criekTpaabHbIX METOIOB
ananmu3a. [lomydyeHne XMMMKO-aHATUTHYECKOW HMHGOpPMAIMK TPH B3aWMOJEHCTBHU 3JIEKTPOMArHUTHOTO
U3TYYEeHHUSI C BEIIECTBOM. ATOMHAs W MOJICKYJSpHas CIIEKTPOCKOMUs. AOCOPOIMOHHBIE M SMUCCUOHHBIE
METO/1bl aHAJIN3A.

ATOMHO-3MUCCUOHHBIA CIEKTpaJbHbIM aHanu3. TeopeTuyeckne OCHOBBI ATOMHO-3MHMCCUOHHOIO
CHEeKTpajpHOro aHanusza. Vcrounuku Bo3OyxkaeHus crnekTpoB. KauecTBeHHass XapakTepUCTHKa
AQHAJIMTUYECKOTO cUrHaia. IHTEHCUBHOCTD CHEKTPaIbHBIX JIMHUN KaK Mepa coAep KaHMsI dJIeMeHTa B IIpooe.
@aKTopbl, BIUSIONINE HA WHTEHCHBHOCTH CIEKTPAIbHBIX JTUHHHA. CIEKTpajabHble HMPUOOPHI M CIIOCOOBI
perucTpanuu CHeKkTpa. paciiu(poBKa SMUCCHOHHBIX CIIEKTPOB U HJCHTHU(PHUKALMSA D3JIEMEHTOB IO HUX
CHEKTpaM. ATOMHO-3MHMCCUOHHBIN aHAJIU3 C MHIAYKTUBHO CBSI3aHHOM mia3Moil. KosinuecTBEeHHbIN aHaIu3.
ATOMHO-3MHUCCHOHHAsT (POTOMETpUS IIaMeHHU. ['a30BbIe TIaMeHa KaK BUJbI HU3KOTEMIIEPATYPHOU IUIa3MBbI.
biok-cxema miamenHoro ¢oromerpa. Bo3aMoKHOCTH METOIa M €r0 OrpaHUYEHUsI. AHUOHHBIN U KAaTHOHHBIN
s dexTrr. ObIaCcTH TPUMEHEHUSI.

AToMHO-abcopOIMonHast cnekrpomeTpus. OOmmas xapakTepUCTUKAa METOJa W  aHaJUTHYECKOTO
curHana. llornomieHne >I€KTPOMAarHUTHOTO HU3Iy4eHHUs CBOOOJHBIMM artomamH. biok-cxema mnpubopa.
Hcrounuku MoHOXpoMatuueckoro uanydeHus. CrnocoObl aromuzamnuu mpoOsl. CpaBHEHHE aHATUTHYECKUX
XapaKTEePUCTUK METOJI0B aTOMHON abCOpOLIMY U aTOMHOM SMHUCCHH.

AHanuTudecKass  MOJIEKYJSIpHAs  CHEKTPOCKONUA.  MeToapl  ONTHYECKOM  MOJIEKYJISIPHOM
CHEKTPOCKONMUU. XapaKTepUCTUKA aHATMTUYECKOro curHaia. [lornomieHue 31eKTpoOMarHuTHOTO U3ITy4YEeHHUS
MOJIEKyJIaMH. DJIEKTPOHHBIE TIEPEXObl M CIIEKTPHI MOTJIONIEHUST MOJeKyll. 3akoH byrepa-JlambepTa-bepa.
Mounspubiii k03 dunnent mnornomeHus. CrnekrpoporomeTpudeckuii U (HOTOMETPUUECKUN aHAU3.
OnTuMm3aius yCIOBUM aHATMTHYECKUX ompeneneHuil. OTkIoHeHHs OoT 3akoHa byrepa-JlamGepta-bepa.
Anmnapartypa A CIeKTpo- U (OTOMETpUYECKUX H3MepeHH. TOYHOCTh pe3ynbTaToB (POTOMETPHUECKUX
onpeneneHuit. Jludpdepennuansaas Gotomerpus. MeToapl crieKTpohOTOMETPUUECKOTO TUTPOBAHUSI.

Onyopumerpuuecknii  aHaim3.  [lpupoma  aHamuTHuYeckoro  curHajga  GIIyOpecHeHIMH |
dochopecrieniiun. KBaHTOBBIM M dHEpPreTHYECKUid BBIXOABI. (DakTopbl, BIHSIONIME HA WHTCHCHBHOCTH
¢bnyopecueHuu. TeMieparypHoe ¥ KOHIIEHTPALIMOHHOE TyIIeHHe (piyopecleHunu. 3epKaibHasi CHMMETPHS
CIEKTPOB TOTJIONMIEHUs U UciyckaHus (mpaswio JlepmmuHa). 3akoH BaBumosa. Cxema hiyopuMeTpude CcKux
u3MepeHuil. BblOOp NEepBUYHOrO U BTOPUYHOTO CBETOMUIBTPOB. ['paaynpoBouHasi 3aBUCUMOCTb U
KOJINYECTBEHHBIN aHAJIN3.

TypOunumerpuyeckuii 1 HedemomeTpudeckuii MeTolbl aHaln3a. PaccesHue cBeTa AUCIIEPCHBIMU
cucteMaMi. CBS3b ONTHYECKOW IUIOTHOCTH JUCHEPCHOM CHUCTEMBI C KOHLEHTpaUUEH OIpenenseMoro
BemecTBa. Koadduuuent myrHoctu cuctemsl. TeopeTuueckue OCHOBBI TypOUTUMETPUN U HEPEIIOMETPHUU.
VYpauenue Pones. CpaBHuUTeNbHAs XapaKTEPUCTHKA AHATUTHUYECKUX CHUTHAJIOB B TypOUIUMETpUM U
Hedenomerpun. TpeGoBaHus, MPEABABISAEMBIE K UCIIOJIb3YEMbIM aHATUTHUECKUM PEAKIUSIM.

Paznea 2. DiieKTpoXuMu4ecKnue MeTOIbl aHAJIN3a

OOmass xapakTepUCTHKA JJIGKTPOXUMUYECKUX METOJOB aHalW3a M MX KiIaccupUKalus.
Knaccudukanus 31eKTpo0B B IEKTPOXUMHUYECKUX METOAax aHanu3a. [lonspusyeMble U HEMosipu3yemMbie
anekTpoabl. Mcnosabp3yeMble XUMUYECKUE U DNIEKTPOXUMUYECKUE peaKlnU, TpeOOBaHUS, MPEIbIBISIEMbIE K
3TUM peakuusM. Bozmoxnoctn 9XMA.

Konngykromerpuss U KOHAOyKTOMETpHueckoe TuTpoBanue. OOImIas XxapakTepHCTHKa METOJa.
AHaIUTUYECKUI CUTHAN B KOHAYKTOMETPHUHU. Y IeJbHAs M DKBUBAJIECHTHAsS JIEKTPOIPOBOJHOCTh PAaCTBOPOB
aneKTposnToB. [lomBrwKHOCTE MOHOB. IIpsimMas KOHAYKTOMETpHUS M KOHAYKTOMETPUYECKOE TUTPOBAHHUE.
Kpussie TurpoBanus. @akTopsl, BAUSAIONINE HA BUI KPUBBIX TUTPOBaHUS. [[puHIIMIIHANbHAS CXeMa YCTAaHOBKU
Ul KOHIOYKTOMETPUUYECKUX H3MEpPEHHUH, HCIOJIb3yeMble 3JIEKTpoAbl. Bo3moxkHoctn Mmetona. [Ipumepsr
onpezeneHuil. BeicokouyacToTHOE TUTpOBaHKME. BO3MOKHOCTH MeTO/1a.

IToTeHIMOMETPHS M NOTEHLIMOMETPUUECKOE TUTpOBaHUE. VIHAMKATOpHBIE JIEKTPOIBI U JIEKTPOIbI
cpaBHeHMs. [loTeHuman oiekTpoja Kak aHamuTH4Yeckuil curHail. Monomerpus. JlOHHAHOBCKMIL H
middy3nonnsiii morennuansl. Kiaccudukaius MOHOCETEKTUBHBIX 3JEKTPOI0B. YpaBHeHue Hukosbckoro-
OlizeHMaHa. MeTo bl KOJIMUECTBEHHBIX ONIPENIEIICHUN U YCIIOBUS UX TpuMeHeHus. [Ipsmas noreHuuoMeTpus
(pH-metpust, wuoHometrpus). BosmoxxkHoctn Merona. Mertoasl  THTpoBaHMA. OOpaboTKa KPHUBBIX
MOTEHIIMOMETPUYECKOTO TUTPOBAHUS.

Bonbramnepomerpuyeckue Metonabl aHanuza. Kiaccuueckas mnossporpadus. Ilonsipo-rpammel.
Wutepnperanus nossiporpamMMm. OCTaTOYHBIA W KOHJIEGHCATOPHBIA TOKH. YpaBHEHHE MOJSPOTpaduyecKont
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BoJHBI  [efipoBckoro-MnpkoBuuya. IloTeHnuman TOJMyBOJIHBI KaK  KayeCTBEHHAs  XapaKTEPUCTUKA
aHAJTMTHYECKOTO cuTHana. BeiObop u Ha3HayeHue nossiporpaduyeckoro ¢pona. Ipenensuslii 1updy3noHHBINR
TOK KaK KOJIMYECTBEHHAs XapaKTEPHUCTUKAa aHAJIUTUYECKOIO CUTHaia. AMIIEpOMETPUYECKOE TUTPOBAHHUE.
OOmast xapakTepHCTUKa METOJa M AaHAIWTHYECKOTO CHUTHaia. BBIOOp yClIoBHN aMIlepoOMEeTpHUYECKHX
n3mepeHuil. [IpuHnunuaneHas cxema amrepomeTpudeckoro turtpoBanus. Kpusele tutpoBanus. IIpumepst
MIPaKTUYECKOI0 UCIOJIb30BaHUs METOIa.

Kynonomerprueckuii METOI aHAIM3a

Knaccugukanus MeTo10B KyJoHOMETpUH. KOJIMYeCTBO ANeKTpUYecTBa KaK aHAIUTHYECKUN CUTHAIL.
[Ipsimast KynoHOMeTpus M KyJIOHOMETPHUYECKOE TUTpoBaHME. Pacyuer KonuuyecTBa 3JIEKTPUYECTBA,
3aTpau€HHOT0 Ha JJIEKTPOXMMHUYECKYI0 peakuuto. KynoHomerpuueckoe TutTpoBaHue. Bbibop Toka
anektposnsa. [IpuHnMNUanbHas cxeMa YCTaHOBKU /ISl KYJIOHOMETpUUYECKOoro TuTpoBaHus. [Ipaktuueckoe
MpUMEHEHHEe MeToJa. OJeKTporpaBuMeTpuueckuii aHanu3. OOmas XapakTepucTUKa MeToja U
AQHAJIUTUYECKOTO CUTHAJIA.

Paznen 3. Xpomartorpaguueckue MeToaAbI

Oobmas XapaKkTepHUCTHUKa XpomaTorpapuueckux METO/IOB. Teopetnueckue OCHOBBI
xpomaTtorpauueckux MeroAoB. Xpomartorpamma. Ilapamerpsl ynepxuBanus. KauectBeHHas u
KOJIMYECTBEHHAsl XapaKTEPUCTUKM AHAIUTUYECKOTO CHUrHala B KOJIOHOYHOM xpomarorpaduu. Pusuko-
XMMHMUYECKHE OCHOBBI Xpomarorpaduueckoro mpouecca. Kiaccudpukanus meTonoB XpomaTtorpaduu Mo
arperaTHOMy COCTOSIHHIO (a3, M0 MEXaHW3My pasleieHusi u crnocody odopmieHus mporecca. CtemneHb
pa3aeneHuss U Kputepuil cenmekTuBHOCTH. Kputepuil paznenenus. Ontumusanus MPOUECCOB pa3lIeiCHUs
cmeceil BemiectB. Koadduuuent pacnpenenenus. OcHoBHOe ypaBHeHHe Xxpomarorpaduu. CBsizb (Gopmbl
BBIXOJJHOM KpPUBOI C M30TEpMOMN pacmpesiesieHus: B KOJOHOYHOM XpoMarorpaduu. BricoTa, sKkBUBaNeHTHas
TeopeTudeckoit Tapenke. Kunerudeckas Teopus xpomarorpaduu. Ypasaenue Ban-Jleemrepa.

lazoxxuakoctHass xpomatorpadus. OOmas XapakrepucThka Metona. [lpuHIUNUanpHas cxema
ra3zoBoro xpomarorpada. YCcTpoiicTBO U Ha3HaueHUE y3J10B XxpoMarorpada. TpeboBanus, npeabsaBIsieMble K
HETIOJIBMKHOW W TONBWXKHOW ¢a3zam. JlerekTopbl. Mertoapl HACHTH(UKAIMK BEHIECTB B Ta30BOU
xpomatorpadpuu. VaeHTHPHUKAIUS KOMIOHEHTOB pa3AeiseMbIX CMeced ¢ MOMOMIbIO JorapuMUIecKuX
MHJEKCOB ynep>kuBaHus. CrocoObl KOJMYECTBEHHOro aHanu3a. [IpuMepsl mMpakTHUYeCKOro MCHOJIb30BaHUS
ra3oBOi Xxpomarorpaduu.

Kunkocrnas  xpomarorpadusa. Krmaccudukauuss MeTomoB  KUIKOCTHOM  XpomaTorpaduu.
Oco6ennoctn BOXX. [IpuHnunuanbHas cxema *)UJIKOCTHOTO xpoMarorpada. Tumsr getekTopoB B BOXKX.
Kunkoctaoancopormonnas BOXX. HopmanbHo-(ha3oBeii 1 00parieHo-Ga30BbIii BapuaHThl: COPOCHTHI,
ANIOGHTHI, paslenseMble BemiecTBa. YpaBHeHue Hokca. Meroasl wuaeHTU(UKALIUKA BEHIECTB U
KoJimuecTBeHHOro anaiuza B BOXKX. [Ipumepsl mpakTuueckoro ucnonszoBanus BOXX. PacnipenenurenbHas
Oymaxknast xpomarorpadus. KauecTBeHHass U KOJIMYECTBEHHAs] XapaKTEPUCTUKHA aHATUTHYECKOTO CUTHAJA.
Ob6nacts mpumenenus. ['enp-xpomarorpadus. [loaBmwxknHas U HemonaBwkHas ¢a3el. OOlee ypaBHEHHE,
OMHCHIBAIOIIEE  TMpolecC Trelb-xpomartorpadguu. Bo3moxHocTH — renb-xpomartorpaduu. Ilpumepst
MPAKTUYECKOI0 UCIONb30BaHus. lonooOMeHHas u noHHas xpomarorpadus. TpeboBanus, npeabsaBisieMble K
peakusM HoHHOro obmeHa. OcoOeHHOCTH MOHOOOMEHHOU xpoMaTtorpaduu. Koncranta noHHoro ooMeHa.
N3orepmbl monHoro obOmena. Karuonutel u aHuoHuTHL. Kosdduuument cenekruBHoctu. HMonHas
xpomatorpadus. biok-cxema monHHOro xpomartorpada. Pazpensionime M KOMIEHCALMOHHBIE KOJIOHKH.
AHanuTH4YeCcKue BO3MOKHOCTH METOAA.

ABTOMAaTMYECKM W aBTOMAaTU3UPOBAaHHBIM aHanu3. Jlpyrme Meronel aHanusa. JlMCKpeTHBIE
aBTOMaTuueckue aHanmsaropbl. [IpuHnun nevicrBus. HenpepbIBHBIA NPOTOYHBIM aHAJINW3 U IPOTOYHO-
WH)XEKIIMOHHBIN aHanu3. Ilonstue 00 aHanuTHyeckoil Macc-criekTpomeTpuu. CylIHOCTh MeTo/a. AHalu3
OpPraHMYECKUX BEILECTB. DJIEMEHTHBIN aHAJINU3.

4 O0bem y4yeOHOM TMCUMIIINHBI

O0beM TUCHUIINHBI
Bua yuyeoHo# padoTnl Axan, | Actp.
3E
4. 4.
OO0masi TPy10eMKOCTb IV CHUTIJIHHbI 3 108 81
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 1,34 48 36
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Jlexun 0,45 16 12

JIaboparopusie padotsl (JIP) 0,89 32 24
CamocrosiTejibHasi padoTa 1,66 60 45
KoHnrakTHas camocrositenbHas paboTa 0,4 0,3
1,66
CaMOoCTOSTENbHOE U3YUEHUE Pa3JIeI0B AUCITUTUIMHBI 59,6 447
Buji HTOroBOro KOHTPOJIS: 3ayer ¢ OLEHKOI

AHHOTaN U padoyeil MPOrpaMMbl JUCHUIITIHHBI
«MartepuajioBe/ieHH€e B TEXHOJIOTHH HEOPTaHMYECKHX BeleCTB)

1. Heab AUCHMNJIMHBI — IPUOOPETEHUE CTYICHTAMH 3HAHUM, HEOOXOAMMBIX ISl CAMOCTOSATEILHOTO
pelieHus: BOMPOCOB, CBS3aHHBIX C BBHIOOPOM MaTEpPHAIOB OOOPYIOBAHMS MPOU3BOJICTB HEOPTaHHMUECKHX
BEIIIECTB.

2. B pe3yabTaTe M3yuyeHus1 AMCHUIIMHBI 00YYAKOIIUIICS JOJIKEH:

Obnadams ClenyONUMA KOMIIETCHIIUSAMEU U UHIANKATOPAMH UX JOCTHKEHUS

VK-2.2; YK-2.4; YK-2.10; [1K-2.1; T1IK-2.2; TIK-2.3.

3namo:

- KJIacCU(PUKAIUIO, CTPYKTYPY, COCTaB M CBOMCTBA MPOMBINIJIEHHBIX MaTEPHAJIOB, MPUMEHSIEMBIX B
TEXHOJIOTUSX HEOPTAaHUYECKUX BEIIECTB;

-  MapKHpOBKY OCHOBHBIX TPOMBIIIICHHBIX MaTepPHAIOB, TMPUMEHSIEMBIX B TEXHOJOTHIX
HEOPraHMYECKHUX BEIIECTB, [0 POCCUHCKUM CTaHAapTaM;

-OCHOBHBIC KOHCTPYKIIMOHHBIE W (YHKIIMOHAJIBHBIE MaTepUaabl MPOU3BOACTB HEOPTaHUYECKUX
BEIIIECTB;

Ymems:

- palMOHATIBHO MOJ00paTh KOHCTPYKLUMOHHBIM MaTepuan JUisi XUMHUKO-TEXHOJIOTHYECKOro mpoliecca
(peakropa, anmnapara, MallllHbI) C Y4€TOM METOJOB 3alllUThl OT BO3MOXHOTO BO3/IEHCTBUS TEXHOJIOTHYECKOM
Cpenbl;

Braoemy:

- METOJaMHU OIPEJEIICHUs] CBOWCTB MAaTE€pUaOB, NMPUMEHSAEMBIX B TEXHOJIOTMSX HEOPTraHWYECKHX
BEILIECTB;

- JaHHBIMH JJIsl TIPUHATHS KOHKPETHBIX TEXHUUYECKHUX PELICHUM MpH pa3pabdO0TKe TEXHOJOTUYECKHX
MIPOLIECCOB MPOU3BOJICTB HEOPTAHMYECKUX BEILIECTB.

3. Kpartkoe coaep:xanue JUCHHUILIHHbBI

Pa3znen 1. BBenenue. @u3nNK0-XUMHYECKHE OCHOBbI MATEPUAJIOBEIEHUS

MarepuanoBeieHue Kak Hayka: LeJIH, 3aJadd U 3HadeHHe IUCHUIUIMHBL OOuue TpeboBaHus,
MpeAbsBIsEMbIE K MaTepragaM B 3aBUCHUMOCTU OT YCJIOBHUM HCIIOJIb30BAaHUS WM 3KCIUTyaTanuu. PazButue
HayKH O MaTepuainax. Poip pycCKHX y4eHBIX B pa3BUTHU HayKd. JlOCTHKEHHsI B 00OJIACTH CO3/aHUS HOBBIX
MaTepHaIoB, TEXHUKO-3KOHOMUYECKas 2PPEKTUBHOCTh UX MPUMEHEHUS. 3HAUCHHE MAaTEepPHallOB B Pa3BUTUU
XUMHKO-TEXHOJIOTHYECKHUX MPOIECCOB U 00eCeUeHNN X 0€30TaCHOCTH.

OCHOBHbBIE IOHATHS O CTPOEHUH, CTPYKTYPE U CBOMCTBAaX MaTepUaIOB. METO bl U3y4eHUs CTP YKTYphI
U CBOWCTB MaTepUasoB.

Crpoenue matepuanoB. OCHOBHbBIE THIBI KpHCTaNIMYeckuX pemreTok. Knaccudukamnus xpucramion
0 THUIIaM CBSI3H. AHU30TPOTMHS CBONCTB KpUCTAIIOB. CTpoeHUE peaibHbIX KpUCTAIOB. [ledeKThl peanbHbIX
KpUCTAJUIOB M HUX BIMSHHME Ha CBOWCTBA METAIIOB U cIuiaBoB. CBoiicTBa aucnokanui. Jluarpamma
«IJIOTHOCTh  1€(DeKTOB-TIPOYHOCThY». Kpucramnmmszamuss MeTauioB W ciiiaBoB.  CamMompou3BOJIbHAS
Kpuctamnu3anusa. HecamomnpousBonibHas KpUCTauiM3aus. AMopgHbIe MaTepuaibl. AIJIOTPONUYECKUE
MIpEBpAIICHUS] METAIIOB.

CpoiictBa matepuanoB. Ilokazatenu cBoiictB. Krnaccudukanuss cBoiictB. MexaHudeckue,
¢busznueckue, XUMUYECKHe, JKCIUTyaTal[MOHHBIE U TEXHOJIOTHMYECKHe CBOicTBa MarepuainoB. [lokazarenu
MEXaHUYECKUX CBOMCTB, OMpeesieMble MIPH CTATUYECKUX MCIBITAHUAX HAa pacTsHkeHHe W u3rubd. Metompl
ompeneseHuss TBEpAOCTH MaTepuanoB. [lokazarenm MeXaHMYECKUX CBOMCTB, OIpEAeNsieMble MpU
JTUHAMUYECKHUX U TUKINYECKUX UCTIBITAaHUSIX.
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OcHOBBI TEOpHH CIUIABOB. JlMarpaMMbl COCTOSIHUS CIUIaBOB. TepMuHsl u onpeaenenus. Juarpammsl —
«cocTaB-cBOMCTBO». a30BbIil COCTaB CIUIABOB. 3aBUCUMOCTb MEXIY CBOWCTBAMHU CIIJIaBOB M THUIIOM
muarpammsl coctosinus. [Ipasuno H.C. Kypnakosa.

Pa3nes 2. Mera/uimueckue MaTepHaJibl

XKene3o u crnasel Ha ero ocHoBe. Cranu u uyryHsl. JKenezoyriepoauctsie ciiaBbl. CTPYKTYpbI
CIUIaBOB eJe30-yriepo. JuarpaMMbl COCTOSIHUSA Kejle30-1eMeHTUT. KoMIoHeHThl, Ga3bl U CTPYKTypHbIE
COCTaBJISAIOLIME CTAJIEH U OEJIbIX YYT'YHOB.

KoHcTpykimoHHBIE METaNIMYECKHE MaTepualibl. YIJIEPOJUCTbIE U JIETUPOBAHHBIE  CTaJM.
Knaccugukanus craneif, ompenereHue MOHATHS KadecTBa craind (TpeOOBaHMS K KadecTBy). BriusiHme
yriaepoja U MOCTOSHHBIX (TEXHOJIOIMYECKHUX) MPUMECE Ha KaueCTBO CTaJld, METO/bI YIYyULICHUS KaueCcTBa
cTaiu (MOBBILIEHUE €€ KOHCTPYKLHMOHHOW NMPOYHOCTH). BiusHuEe nerupyroummx 3JeMEHTOB Ha CBOMCTBA
cranu. KoHcTpykunoHHble cTanu. HWMHcTpymenTtanbHble cranu. Kriaccuduxamus yriaepoaucTbiX U
JIETMpOBaHHbBIX cTasiell. MapkupoBka crasneil UyryHsl u TBepable criiaBbl. CBOMCTBA U Ha3HAYEHUE UYT'YHA.
[Ipouecc rpadutuzanuu. YyryHsl cepble, Oenble, KOBKHE, BBICOKONPOYHBIE, HUX CBOMICTBa, 00JIaCTh
MIPUMEHEHMSI, MAapKUPOBKA.

Tepmuueckas oOpaboTka. Teopus M HpakTHKa TEPMUYECKOM M XMMHKO-TEPMHUYECKOH 00pabOTKH
MeTaJyioB U cmiiaBoB. [Ipupoaa, MexaHU3M M yCIIOBUSI MPOTEKaHMSI CTPYKTYPHBIX MPEBPALIEHUI B CTaJIH.
Buner tepmuueckoit 06pabotku ctanu: orxur I u Il poaa, monHbI U HENOJHBIA OTXKUT, HOpMaJU3aLlUs,
3aKalika, OTHYCK. 3aKaJMBaeMOCTbh U IPOKAIMBAEMOCTh cTajiel. BnusHue Tepmuueckoil oOpaboTku Ha
MEXaHUYEeCKHEe CBOMCTBA CTann. PU3HMYECKHE OCHOBBI XHMMHUKO-TepMUUYECKON o0paboTku. Juddy3znonnoe
HACBIII[EHUE TIOBEPXHOCTH CTalli HeMmeTaulaMH. Buapl M crmocoObl lieMeHTaluu. A30THPOBAHHE CTaJIH.
Hudody3nonnas Meramuzanus. MoHHas xuMuko-repMuyeckas oopadboTka.

[IBeTHBIE MeTaIbl M CIUIaBbl HA MX OCHOBe. OOIIas XapaKTepuUCTHKa M Kiaccu(uKaius MeIHbIX
criaBoB. JlatyHu, OpoH3bl, MEJHO-HUKeNEBbIe cruiaBbl. OOIIas XapakTepUCTUKA ATFOMUHHMEBBIX CILIABOB.
Hedopmupyemble amOMUHHEBBIE CIUIaBbI, JIMTEHHBbIC ATOMUHHMEBBIE cIUIaBbl. OOmIas XapakTepUCTHUKA
MarHueBbIX CIUIaBOB. JleopMupyeMble MarHueBble CIIaBbl. JIuTeliHbIe MarHueBbIe CIUIaBbl. TUTaH U CIIJIaBbI
Ha OCHOBE TUTaHAa. BiusHWE JErHpyromux IEMEHTOB HAa CTPYKTYpy M CBOWMCTBA THUTAHOBBIX CILIABOB.
bepunuii 1 crutaBel Ha €ro OCHOBE. TyroruiaBKue MeTajlibl U CIUIABbI HA UX OCHOBE.

[TopouikoBsle MeTaIIMYECKUe MaTepransl. MaTepuaisl ¢ 0COOBIMU 3JIEKTPUYECKUMHU CBOMCTBAMHU.

Pa3znen 3. OcHOBBI KOPPO3UM MeTA/LI0B. [IpMHIIMIIBI M1 METOABI 3AIIIUTHI OT KOPPO3HUH.

OcHOBHBIE IPUUYMHBI KOppo3uK MeramoB. [lokazarenu koppo3un. Kinaccudukanus Koppo3HMOHHbBIX
mmpoueccoB. Xumuueckas Kopposus. l'azoBas kopposusa. Kopposuss B KUAKOCTAX — HEDIEKTPOIUTAX.
DneKTpoXuMHuUIecKas Koppo3usa. KnHeTnka aJ1eKTpoXuMu4ecko koppo3uu. Kopposus MeTaioB B yCIOBHAX
TEXHOJIOTUYECKHUX CPEJ] XUMUYECKUX ITPOU3BOJICTB.

[IpyHUMIBI M METOAB!I 3alUTBl OT KOppo3uu. KOppo3HMOHHOCTOMKME METAIIIMYECKHE WU
HEMETAJULIMYECKHE MaTepuasbl. MeToabl 3aliMThl MAallMH U alnaparoB XUMHMUYECKUX INPOU3BOJACTB OT
Koppo3uu. MTHrubuTopsl KOppo3uu. DIEKTPOXUMHUYECKAs 3aIUTa. 3aUTHbIE TOKPHITHS.

Paznean 4. Hemera/uinueckue MaTepuaibl

Martepuansl Ha OCHOBE BBICOKOMOJIEKYJSIPDHBIX cOequHEHM. CTpOoeHHE M CBOMCTBA IOJIMMEPOB.
TepMopeakTuBHBIE M TEpMOIUIACTUYHBbIE MNonuMepbl. CTpoeHue M cBoiicTBa IutactMacc. OCHOBHbBIE
Pa3HOBUIHOCTY MPOMBILIUICHHBIX IIOJUMEPOB U IUIacTMAacc. ['a30HaIoIHEHHBIE [1J1aCTMACCHI.

OCOOEHHOCTH CTpOEHUS, CBOICTBA pE3MHOBBIX MaTepuaioB. Pe3uHbl 00IIEro Ha3Ha4YeHHs,
CrelMabHbIE PE3UHBI U 00JIACTH UX TPUMEHEHHUS.

Jlakokpacounbie MaTepuaisl (JIKM). OcnoBuble Buabl JIKM. Kpacku, naku, rpyHTOBKa, IIIATIEBKa.

Kepamuueckue Marepuansl. KOHCTpyKIIMOHHAs, MWHCTPYMEHTaJbHAas M TEXHUYECKas KEpaMHKa.
Heopranuueckoe crekno. Kiaccudukanus cTekona mo Ha3Ha4eHHI0 M o0jgacTh mpuMeHeHus. CHUTasuibl.
I'padur. AcGect. CBOMCTBA M 006JACTH TPUMEHEHMS.

CMa3ouHble Macia, IJIaCTUYECKHME CMas3KHM, TBEpAblE CMa30uHble Marepuainbl. (CMa304HO-
OXJIAKJAIOIINE KUIKOCTH.

JlpeBecHblE KOHCTPYKIIMOHHBIE MaTE€pPHUAIIBI.

AHTH(PHUKIIMOHHBIE METAJUINYECKHE U HEMETAJUIMIECKHE MaTepHAaIbI.

Komnosunmonnsie marepuansl (KM). OOmias xapakTepucTHKa KOMIIO3ULMOHHBIX MAaTepHAalOB.
HucnepcHo-ynpoueHHsle KM, cnoucteie KM, Bosoxnuctsie KM. KommnosunmonHele Marepuaibl Ha
MeTallIn4ecko 1 HemeTaunueckoil ocHoBe. CAIl (crieueHHbIE aTIOMUHUEBBIE IOPOLIKH). ApMUPOBAHHBIE
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IOJIMMEpHBIE MaTepuaibl. Kepamuueckne KOMIIO3ULMOHHBIE MaTepuaibl. YTIEPOJHbIE KOMIO3UIIMOHHBIE
MaTepHabl.

[ToHsATHS 0 HAHOTEXHOJIOTUAX, HaHOMaTepuanax. [[puMeHeHne B IpOMBIIUIEHHOCTH.

Pa3nes 5. JxoHOMHYecKH 000CHOBAHHBIH BbIOOP MaTepHAJIOB.

Bb1060p KOHCTPYKIMOHHBIX MaTepHAJIOB JJIsi KOHKPETHOTO TEXHOJOIHMYECKOro Iporecca. Bribop
MaTepUaJIoB JJIsl TEXHOJIOTMI HeopraHMueckux BemecTs. Kpurepuu u anroput™ BbiOOpa KOHCTPYKIIMOHHBIX
MaTepUaIoB. DKOJIOIMUYECKHE U SKOHOMHYECKHUE aCHEKThl MAaTEpUAIIOBEICHMSI M 3alUThl MaTEpUAIOB OT
KOPPO3HUH.

4. O0beM yueOHOM THCHHMILINHBI

O0BeEM OUCLUIUIAHEI
Bunel yue6HOM paboTh

3E | Axax. u. || Actp.u.
OO01mas TPY1I0eMKOCTh TUCIHIJIHHBI M0 Y4eOHOMY TUIAHY 3 108 81
KonrakTHasi pa6ora - ayuTOpHbIE 3aHATHUS: 0,9 32 24
Jlexuu (Jlek) 0,9 32 24
CamocrositesibHas padora (CP): 2,1 76 57
KoHTakTHas camocTosiTebHAs paboTa 0,2 0,15

2,1
CaMOCTOSATEIbHOC U3YUEHUE PA3JICIIOB TUCITUTUINHEI 75,8 56,85
Bua koHTpoOJIs: 3aver

AHHOTANUA padoyeil MPOrpaMMbl TUCHUIIIMHBI
«IIpoekTHpOBaHNe MPOLECCOB M ANNAPATOB XMMHYECKON TEXHOJIOTUH»

1. leb AMCUMIIMHBI - CYILIECTBEHHO PACIIUPUTD, CHCTEMATU3UPOBATh U HCIIOIH30BaTh HA TPAKTHKE
3HAHUM OCHOB TUIPABINYECKUX, TEIJIOBBIX M MacCOOOMEHHBIX IPOLIECCOB XMMHMUYECKOH TEXHOJIOTHUH,
MO3BOJISIFOIIMX BBIMYCKHUKAM OCYIIECTBJISTh HAYYHO- HCCIIEIOBATEIbCKYI0 M MPAKTHYECKYyl0 padoTy Ha
MPEeANPUATHSIX.

2. B pe3yabTaTe M3yYeHHUs] TUCHHUILJIMHBI 00YYAKOIIHICS T0JI/KEH:

O6naaath ciaenyrOMUMH YHUBEPCATbHBIMU KOMITETCHIIUSIMHU U HHIUKATOPAMU UX JOCTHKCHUS:

YK-2 - VK-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, I[IK-2 - [1IK-2.3.

3namo:

- METOJbI pacyeTa TeIuio- 1 MacCOOOMEHHBIX allapaTos;

- OCHOBHBI€ IPUHIIHUIIBI OPTaHU3AIUHU MPOIIECCOB XUMUUYECKOHN TEXHOJIOTUH;

- TUMOBBIE MPOLIECCHI XUMUYECKON TEXHOJIOTUH, COOTBETCTBYIOIIHE alapaThl U METObl UX pacueTa;

- METObI COCTABJICHHS TEXHOJOTHYECKUX CXEM C HAHECEHHUEM BCEX allapaToB.

Ymemy:

- COCTaBJISITh MaTEepHUAIbHBIEC U TEILIOBBIE OANTAHCHI I CUCTEM Ia3->KUIKOCTbD;

- paccUMTHIBaTh MapaMeTPhl TEIJI0- U MacCOOOMEHHOTO 000PYIOBAHUS U HACOCOB;

- moAOMpaTh cTaHAApTHOE 000PYAOBaHUE, UCTIOIb3YEMOE B XUMUYECKOM MPOMBIIIIIEHHOCTH.
Braoemo
- METOJOJIOTHEHN pacyeTa OCHOBHBIX TapaMeTPOB THAPOMEXAHUYECKHX, TETTIOBBIX U MAaCCOOOMEHHBIX
MIPOIIECCOB;
- OCHOBaMH MPaBUIHHOTO NOI00pa TETI0 U MACCOOOMEHHOTO 000pYI0BaHUS;

- METOJIaMH COCTABJICHHSI TEXHOJOTMYECKMX CXEM U TpapUuecKoro H300paKCHUs OCHOBHOTO
o0opynoBaHUsI.

3. KpaTkoe conep:kaHue JUCHHUILINHBI.
BBenenne. PU3MKO-XUMUYECKHE OCHOBBI U 0COOCHHOCTH YCIOBHIA MPOBEJICHHUS MTpOIiecca pa3ieieHus
KHUJIKUX TOMOTEHHBIX cMmecel pekTuukanueii. Onucanne MPUHIUINHAIBHON CXeMbl PEKTU(UKAIMOHHON
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YCTAaHOBKHM HENpephIBHOTO jaeicTBUs. CpaBHEHHME W O0JACTH NPUMEHEHHS HACAJAOYHBIX M TapeibyaThIX
KoJIOHH. IlocTpoeHne paBHOBECHOM JTMHUM Ha OCHOBE NOJYYEHHbBIX HHINBUIYaIbHBIX 3aJaHUH.

Pa3nea 1. Pacyer peKkTH()MKAIMOHHOM KOJIOHHBI.

1.1._ Pacuer Hacai0YHOH PeKTH(PHUKANMOHHOH KOJOHHBI HeNMPEPbLIBHOIO JeiicTBUS (A5l TPexX
pa3MepoB HACAIKH).

MartepuanbHblii  OalaHC KOJIOHHBL. Pacyer MHMHHMManpbHOrO u pabodero (QIIerMoBOTO 4HCIA.
[TocTpoenne pabounx nmuHui. Pacuer ckopocTu mapoB u AuamMeTpa KoJIoHHbBI. Onpe/ielieHue BbICOThI HACAIKU
o MOJIU(HUIIMPOBAHHOMY ypaBHEHHIO Maccoorepenaun. OmnpeneneHne oOMero 4nciaa U BBHICOTHI €TUHHIL
nepeHoca. Pacuer rujpaBinyeckoro COnpoTUBICHUS HACAIKH.

1.2. Pacyer Tapeib4aToii peKTH(PUKANMOHHOMH KOJOHHBI HeNPEPbIBHOIO A€ CTBHS.

[IpenBaputenbHblii BEIOOp Tapenok. MarepuanbHbIii OanmaHC KOJOHHBIL Pacduer MUHMMAaTbHOTO M
pabouyero (aermoBoro uucia. Pacuer ckopoctu napoB u auamerpa KoJIoHHbI. [TocTpoeHune pabouux JIUHUI.
Omnpenenenre BICOTHI CBETIIOTO €105 KUJIKOCTH Ha TapeJike U apocoaep:kanus 0apboTaxxHoro ciost. Pacuer
k03¢ (UIIMEeHTOB Maccoolepeaun, oOLIero Ynucia eAUHULl epeHoca, 3ppeKkTuBHOCTH 110 Mapdpu. Pacuer
BBICOTHI KOJIOHHBI Ha ocHoBe KIIJI mo Mbpspdpu ¢ mnocrpoeHuem KuHeTmyecko muHuM. Pacuer
TU/IPaBINYECKOTO CONPOTHUBIIEHUS KOJIOHHBI.

1.3. CpaBHeHHe TaHHBIX pacyeTa HACA0YHOI U TapeJb4aToi KoJ10HH. ConocTaB/ieHUEe TaHHBIX,
NMOJIy4YeHHBIX M0 MPOrpaMMaM KOMIbIOTEPHBIX U PYYHBIX pacueToB. BbIOOp KOJTOHHBI.

Paspen 2. Pacuer u BbI0OP TenJ1000MEHHHUKOB.

Pacuer u BBIOOp TEMIOO0OMEHHUKOB IO OOIIEH CXeMe: -pacyeT TEIUIOBOW HAarpy3KH; - ONPECIICHHE
TEIJIOBOTO PEeKKMMa U CpeIHEl JABMXKYLIEH CHIIbI; - MpUOIMKEHHAas! OlleHKa KOA(PGHUIIMEHTOB TEIJI00TAauH,
Koa¢¢uimeHTa Terulonepenayd, MOBEPXHOCTH Fop; - BBIOOp THUIIAa M HOPMAIM30BAHHOTO BapUaHTa
KOHCTPYKIMU;  -ONpeAesieHue  MapaMeTpoB  KOHCTPYKIMH  (Hampumep, I KOXKYXOTpPYOHOIo
TEIUIOOOMEHHUKA: 4YHcia TpyO0 W 4YHClIa XOJOB, AMaMeTpa TpyO, auaMeTpa KOXKyXa, [OBEPXHOCTU
TEII000MEeHHUKA Fyopw U 1Ip.); - cOMOCTaBIEHUE OPUEHTHPOBOUHOM Fop U Fyopw; - COMoOCTaBIEHNE NTaHHBIX,
MOJIyYEHHBIX IO MPOrpaMMaM KOMIBIOTEPHBIX U PYUHBIX PacdeToB; -THIPABIUYECKUN pacueT; - BBIOOP
ONTUMAJILHOTO BapUaHTa TEIIO0OOMEHHUKA.

2.1. PacyeT K0XyX0TpyOUaTOTO UCIIAPUTEISL.

2.2. Pacuet xoHACHCATOpa (KOKYXOTPYyOUATOTO WJIM IJIACTHHYATOTO ).

2.3. Pacuet nonmorpeBarens (KOXyXoTpyOuaToro Wi IIaCTHHYATOTO).

2.4. Pacuer XOJIOOWJIBHHKOB JUCTHJUIATA M KyOOBOro ocTaTtka (KOXYXOTpYyOuaThIX WIIH
IJIACTUHYATHIX).

Pa3znen 3. 'mapoaunamMuveckue pacyerbl.

3.1 Pacuer ruipaBIMyeCcKOro COMPOTUBIICHHS TPYOOTIPOBOIOB

3.2. PacyeT onTUMaNIbHBIX THaMETPOB TPYOOIIPOBOIOB

3.3. PacueT u moa6op HAcOCOB

Pa3znea 4. I'paduueckoe opopmiienue.

Texnonornueckass cxema. PexTudukanmoHHas KOJOHHA OIPEAEJICHHOIO THMAa C H300pakeHHeM
JieTaneil KOHTAaKTHBIX 3JIEMEHTOB.

4. O0beM yuyeOHOM IMCUMILINHBI.

O0BbeM THCHHILIHHBI
Bua yuyeOHo# padoThl
3E Axkan. | Acrp.
q. q.

O0mas TpyA0eMKOCTb JMCIHIIIHHBI 2 72 54
KonTakTHas padora — ayIMTOPHbIE 3aAHSATHSI: 0,44 16 12
[Ipaktuueckue 3ausarus (113) 0,44 16 12
CamocrosiTesibHas padoTa 1,56 56 42
KoHnrakTHas camocrositenbHas paboTa 0,4 0,3

1,56
CaMOCTOSATENbHOE U3YUEHUE Pa3JIEI0B AUCITUTUIMHBI 55,6 41,7
Buja nToroBoro KOHTpoJIs: KypcoBoii mpoexT
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AHHOTAI U padoyeil MPporpaMMel AU CHUILJIMHBI
«TeopeTuyeckne OCHOBBI TEXHOJIOTMH HEOPTAHUYECKUX BElEeCTB)

1. Heap AucUMMIMHBI - TproOpeTeHre 00yJarOIMMUCS 3HAHUN W OCHOBHBIX MOHATHH O (PU3HKO-
XAMUYECKHUX TPOLECCax, IMPOTEKAIOMUX IPH MPOBEACHUS TEXHOJIOTMYECKHX OMNepanuii nepepadoTKu
MUHEpPAIBHOTO CBIPBS, MOJYYEHUS TPOIYKTOB M (YHKIMOHAIBHBIX MAaTEpHAIOB B TEXHOJOTHH
HEOPraHUYECKUX BEIIECCTB.

2. B pe3yabTare U3y4eHHsl JHCHMILIHHBI 00yYaIOLIUICS 10JIKEH:

Obnadamye CleAyIOMUMA KOMIIETEHIIMSMU ¥ UHIUKATOPAMH UX TOCTHKECHUS:

[1K-2.2; [IK-2.3; TIK-5.1; TIK-5.3; T1K-6.2

3uamo:

- (pM3UKO-XMMUYECKHE OCHOBHI TEXHOJIOTUH HEOPTaHUIECKUX BEIIECTB;

- o0mwue TPHHIUIBI OCYIIECTBICHUS XHMHUYECKHX TIPOIECCOB IMOJNYYCHUST HEOPTaHWYECKHX
(GYHKIMOHATBHBIX MAaTEPHATIOB U TIPOTYKTOB;

Ymemn:

- AHATM3UPOBATh B3aUMOCBS3b TEXHOJOTMYECKHX MapaMeTpoB W A(GGEKTHBHOCTH Tpolecca Hu
KadecTBa MPOIyKIIHH;

- YIIPABIIATH CKOPOCTHIO U TMOJTHOTOM MPOTEKAHUS TEXHOJIOTUIECKUX MTPOIIECCOB.

Bnraoemy:

- OCHOBHBIMH TIPUHIIMIIAMHU TI€PEpab0OTKH MHUHEPAIBHOTO CHIPhS M TEXHOJOTHYECKUX MPOIECCOB
MIPOU3BO/ICTBA HEOPTAHUYECKHUX MPOYKTOB 1 MAaTEPHAJIOB;

- OCHOBHBIMH CIIOCOOAMH YIPABJICHHSI HHTEHCU(UKALIMH TEXHOJIOTHYECKUX MTPOLIECCOB.

3. Kpartkoe coapep:xaHue TUCHHUILTAHBI

Paznen 1. OcHOBHBIE Ipynnbl HNPOM3BOJMMBIX HEOPraHMYECKMX BELIECTB M MX KiacCH(UKanus.
MuHepanpHble ynoOpeHus. OyHKIMOHAIbHbIE HEOPraHUYECKHE MaTepHallbl: KaTalIu3aToOpbl U aJCOPOEHTHI.
ChIpbe B TEXHOJIOTUU HEOPTaHUYECKUX BELIECTB U MATEPHUAJIOB.

OCHOBHBIE THUIIBI TIPOLECCOB, IPUMEHSIEMBIX B IIPOU3BOJCTBE HEOPraHUYECKUX BEIIECTB C
UCIOJb30BAHUEM TIE€TEPOr€HHBIX CHCTEM TIa3-)KUIKOCTb, TIa3-TBEPAOE, >KUIKOCTb-TBEPAOE, >KHUIKOCTh-
KHUJIKOCTb, JKUAKOCTb-ra3. OCOOEHHOCTH XUMHUKO-TEXHOJOTUYECKUX CHCTEM TEXHOJIOTMM HEOPraHUYECKHX
BEIIIECTB.

IIpouecc pacTBOpeHMs: TBEpIbIX BELIECTB: TEPMOJMHAMUKA IIPOLECCa, CKOPOCTb PACTBOPEHHUSL.
dusnueckoe U XMMHUYECKOE pacTBOpeHue. BrlenaunBanue.

Kpucramnuzanus u ocaxaenue u3 pactBopoB. CrocoObl kpucramnzanuu. O6pazoBaHue 3apoblieit
KpUCTa/IOB. ['eTeporeHHOe M TOMOIeHHOe oOpa3oBaHue 3apojsimieid. Poct kpucrtamioB. MaccoBas
kpuctamuzanus. Crapenue ocajika. CBOMCTBa KpUCTAIIIMUECKUX BEIIECTB.

AbcopOuust razoB KHUAKOCTAMU. PacTBOPMMOCTh ra3oB B HEMOABMIKHBIX >KUIKOCTAX. CKOpPOCTh
abcopOLMHU Ta30B HEMOABUKHBIMU KUAKOCTAMH. AOCOpOLIUs MepeMeIIBaeMbIMU KUKOCTAMHU.

Okerpakuus. KoinyecTBeHHbIE XapaKTEPUCTUKH SKCTPAKLIMOHHOTO Mpoliecca. TUIbI 3KCTpareHToB U
MeXaHU3Mbl 3KcTpakuuu. CuHepreTndeckuit 3QeKT npu MCroJIb30BaHUM CMECH 3KCTpareHToB. KuHeruka
nporecca 3kcTpakiui. CBONCTBa SKCTpareHTa u ero BeIOOp.

Pazgen 2. Ancopbuusi, ee ocobeHHOCTH. CTPYKTypa U NMPUMEHEHUE MPOMBIIIICHHBIX aJICOPOEHTOB.
AncopOiioHHOe paBHOBecue. Teopusi MOHOMOJEKYISApHOW ajacopOuuu. Teopus MNONUMOIEKYISIPHOM
ancop6buuu. Teopust o6beMHOrO0 3anonaHeHus nop. Kuneruka agcopOuum.

Wonnelii oomeH. Knaccudukanus u cuHTe3 MOHMTOB. PaBHOBecue noHHOro obmena. CBoiicTBa
nonutoB. Habyxanue nonutoB. EMKkocTh HOHNTOB. CeleKTUBHOCTh MOHHOTO OOMeHa. KuHeTHka MOHHOTrO
oOmeHa. [IpuMeHeHrne HOHHOTO 0OOMEHA U METO/Ibl €0 OCYILECTBIEHUS. /JJluHaM1Ka HOHHOTO 0OMeHa.

Karanus. Mexanusmbpl M BHJBI KaTajau3a. KuHETHKa TIeTeporeHHO-KaTaIUTHYeCKOTO Ipoliecca.
CTpykTypa, cOCTaB M TUIIBI KaTanu3aTopoB. CBOMCTBA KaTaau3aToOPOB.

Oo6orarmieHne XMMUYECKOTO ChIpbs. TeXHOJOrn4ecKue nokasarenu npouecca odoramenus. Criocoobl
oOoramenus. dnoranus. MexanusMm mnpouecca, crnocods! (uoranuu. PrnoTaMOHHBIE peareHTsl. BiusHue
pa3MepoB YaCTHUIL U My3bIPHKOB BO3yXa Ha (uoTtaruto. Cxemsl (roTanuu.
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4. O0beM yueOHOM THCHHMILINHBI

O0beM IMCHHMIJIMHBI
Bua yueOHo# paGoTbl Axax, | Acip.
3E
4. u.

OO01asi TPy/10eMKOCTh THCIHUIIJIMHBI 5 180 135
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,78 64 48
Jlexmun 0,89 32 24
[Tpaktuyeckue 3austus (I13) 0,89 32 24
CamocrosiTejibHasi paboTa 2,22 80 60
CaMOCTOSATEIbHOE U3YUEHUE Pa3/IeIOB IUCIUILINHEI 2,22 80 60
Buja KoHTpoOJIsA:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 1 0,4 0,3
[ToaroToBKa K SK3aMeHY. 35,6 26,7
Buj HTOroBOro KOHTpOJIs: JK3aMeH

AHHOTaIUA padoyeil MPOrpaMMsbl TUCHUNJIMHBI
«TexHoJ10rMsl HEOPraHu4ecKUX GyHKIMOHAIbHBIX MATEPUAIOB: KATAJIM3ATOPHI U a1COPOEHTHI»

1 Heap AuCHUNIMHBI — TPHOOpETeHHE OOYYAIOIIMMUCS YTIIYOJICHHBIX 3HAHUH, HEOOXOIMMBIX
crenuagucTaM B OOJacTH TEXHOJOTMM  KaTajdu3aTOpOB ISl TOCHENYIOMIEH  MpPOW3BOJICTBEHHO-
TEXHOJIOTHYECKOW M HAay4YHO-HCCIEAOBATEIBCKON JIESITEIPHOCTH B TIOJYYEHWH TMPOJYKIIMH 33JaHHOTO
KayecTBa U TEXHUYECKU IPAMOTHOTO €€ MPUMEHEHUSI.

2 B pe3yJbTaTe H3yYeHHUS JUCHHUILUIUHBI 00yYAI0MIUICS T0JIKEeH:

Obaadoams cleqyOIUMUA KOMIIETEHIMSIMA U UHAUKATOPaAMH UX JTOCTHKEHUS:

[1K-2.2, I1K-2.3, TIK-5.1, [1K-5.3, TIK-6.1.

3nameo:

- COCTaB M CBOMCTBA KaTaJll3aTOPOB;

- METO/IbI MTOJIy4EHHUs KaTalIu3aTOPOB, 0COOEHHOCTH MPOBEACHUS CTaAUN MPOU3BOACTBA U UX BIHUSIHHE
Ha CBOMCTBa KOHEYHOTO MPOIYKTA;

- OCHOBBI (POPMOBAHUS U TEPMOOOPAOOTKU KaTaIU3aTOPOB U HOCUTENEH,

- 000py0BaHKE B MTPOU3BOJICTBE KaTAIU3aTOPOB.

Ymems:

- aHAJIM3UPOBATh B3aUMOCBSA3b COCTABA ChIPhsl, TEXHOJIOTUYECKUX TAPAMETPOB U CBOWCTB MOTy4aeMbIX
KaTajan3aTopoB;

- 000CHOBATh U COCTABUTh TEXHOJIOTHYECKYIO CXeMY KaTaliu3aTopa 3aJaHHOTO COCTaBa M CBOWCTB.

- IPOBOAUTD HCCIIEAOBAHUS 110 33IaHHBIM METOIUKAM U aHAJTU3UPOBATh PE3YJIbTAaThl SKCIIEPUMEHTOB;

Braoemo:

- 3HAHUSIMU TEXHOJIOTUU KaTaJlM3aTOPOB 33JaHHOTO COCTaBa U (hOPMBI;

- MPUHIIUIIAMH [10100pa TEXHOJIOTUYECKOM CXeMbl U 000pYIOBAaHUS B TIOJYYCHUH KaTaau3aTOpOB AJIs
Pa3IMYHBIX TPOU3BOACTBEHHBIX MPOIIECCOB.

3 Kpartkoe copep:kanue JHCHUILTHHBI

Pa3zpnen 1. OCHOBBI TEXHOJIOTHH KATAJIN3AaTOPOB

BBenenue.

OcHoBHble moHATUS. CocTaB KaTanM3aTOpoOB, NPOMOTOpPHL. TpeOoBaHUS, MpenbABISEMBbIE K
MPOMBIIIJIEHHBIM ~ KaTanu3aTopaMm. CBoOHCTBa KaTaan3aTOPOB: AaKTHUBHOCTb, CEJIEKTHBHOCTh, Y/AeTbHas
MOBEPXHOCTb U  TOPUCTOCTh, MEXAaHUUYECKas MPOYHOCTb, TEPMOCTOMKOCTh,  SAOYCTOMYMBOCTb,
TEIJIONPOBOJHOCTb, TEMIIEpATypa 3aKUTaHUsI, CTOUMOCTh. FICX0AHOE ChIpbe MPH MOITYYEeHUH KaTaIu3aTOPOB.
OcHOBBl M CHOCOOBI TONY4EHHS KaTaau3aTopoB. THUMBI KaTalW3aTOPOB: CMEIIAHHBIC, OCAXKICHHBIE,
IJIaBJIEHbIE, CKEJIETHbIE, HAHECEHHbIE, KaTaJIM3aTOpbl Ha OCHOBE MPHUPOJHBIX MATEPHAIOB M METOJbI HUX
nonydeHus. [lnmaBrneHble KaTtanu3aTOpbl M CKENETHbIE KOHTAaKTHBIE MAacChl: IUIATHHOBBIM CeTYATHIN
KaTajlnu3aTop OKUCIEHUS aMMMAaKa, >KEJEe3HbI KaTajau3aTop CHUHTEe3a aMMHaka. MeXaHM4YecKoe CMEUIEHUe
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KOMIIOHEHTOB: CyXOH W MOKpBIA CIOCOOBI, Karanu3arop cuHTe3a MeraHoja. OCHOBHBIE CTaguH B
MIPOU3BOJICTBE OCAKIACHHBIX KaTaJIM3aTOPOB: PACTBOPEHHE, OCAXKICHHE (COOCaXICHME), (MIBTPOBAHHE,
MIPOMBIBKA 0Ca/IKa, OPMOBKA KaTaIn3aTopa, CyIIKa, MpokaauBanue. OcakJeHHbIE KaTaJu3aTOPbl KOHBEPCHU
okcyzaa yrieponaa. @opmMupoBaHUE KPUCTANIMYECKOW M MOPHUCTOM CTPYKTYpbl Karaiau3aTopa Ha CTaJuu
ocaxJaeHMs. 30Jb-Teab MeTod. VoHHBI OOMEH B NPOM3BOJACTBE KaTalM3aTOpPOB, KaTajlu3aTopbl C
MOJIEKYJISIPHO-CUTOBBIM 3(h(hexkToM. CriocoObI MPOMBIBKH OCAIKOB: IEKAHTALUS, PEIYIIbIIAIIS H Jp.

Tepmuueckass o00paboTka KaTalu3aTOpOB: CylIka W mpokanuBaHue. CrnocoObl  CYIIKH:
BBEIMOPD@)KMBAHHE, CyOJIMMalus, KOHBEKTHBHAs, KOHTAKTHAs, PAacHbUIMTEIbHAs. METOIbI PerylnupoBaHHUs
MIOPUCTOM CTPYKTYpbl KaTaJU3aTOpPOB B Ipolecce TepMooOpaboTku. dopMoBaHUE KaTalIW3aToOpoB U
HocHTeNnel: (OopMOBaHME W3 CYCIICH3MH, 30JIeH W PAacTBOPOB — Tra3o- W KuAKo(aszHoe (opMOBaHHE
(koarymauusi B Kamie, pacrlbUICHHE), ApoOJeHHWEe TBEpAOro Marepuana, (OPMOBAHUE TOPOIIKOB
(TabnerupoBaHue, TpaHyJIMpPOBaHUE OKaTbIBaHUEM), (OpMOBaHHE NACT (PKCTPY3Hsl, BMa3bIBaHUE IACThI).
OCHOBBI 3KCTPY3MOHHOTO (hopMOBaHUs. OCHOBHBIE MOJIOKEHUS PUIUKO-XUMUYECKOW MEXaHUKHU TUCTIEPCHBIX
cucTeM. MeTo/bl MCCIENOBaHMsI U YIPaBJICHUS PEOJIOTMYECKUMHU CBOMCTBAMHU (DPOPMYEMBIX JHUCIEPCHBIX
CHCTEM.

OCHOBHBIE HOCHUTENH KAaTaIU3aTOPOB (OKCUJ AJIFOMUHUS, II€OJIUTHI, CUJIMKAreib, akTUBHBIM yroyib 1
Ip.), UX CBOHCTBA M MeTonbl moiydeHus. CrocoObl HaHECEHHUS! AKTHUBHBIX KOMIIOHEHTOB Ha HOCHTEIb!
HaHECEHHE W3 pacIlIaBOB, W3 PACTBOPOB, M3 KOJUIOMIHBIX CHUCTEM. AICOPOIMOHHBIE U TPONMUTOYHBIE
Karanu3aTopsl. [IponuTka okyHaHUEM, OTIPHICKUBAHUEM, C yIIapUBaHUEM pacTBOpa. PeryaupoBanue riryOuHbI
nponuTku. OKCU alfOMUHHS KaK HOCUTENb U KaTallu3aTop, ero nojiyueHue u npuMenenue. Karanuzatopsl
OUYHCTKU OTXOJSILIUX Ia30B.

Paspnen 2. Texnonoruyeckue cxembl NMOJYYCHUSI KATAJIM3ATOPOB

TexHosornueckne cxeMbl MOJTYYEHHSI KaTalu3aTOpPOB Ha IpUMEpe KaTau3aTOpOB OKHUCIIECHUS
MOHOOKCHJa YIJIepOoJa, KaTaJlu3aTOpPOB OYMCTKM BBIXJIONHBIX Ta30B aBTOTPAHCIOPTA, KaTalu3aTOPOB
OKHCJICHHsI OPTaHUYECKUX BEIIECTB B CTOYHBIX BOJIaX, KOHBEPCUU MPUPOAHOTO ras3a u 1p. CocraBieHHe cXeM
[0 3a/laHHBIM COCTaBaM M YCIOBHUSM HCIIOJIb30BaHMs KaTaau3aTopoB. PelieHue 3amad Mo IMOJIyYEHHIO
OCaX/ICHHBIX U HAHECEHHBIX KaTaJIn3aTOPOB.

4 O0beM yueOHOM IMCUMILINHBI

O0BbeM TUCHUIIINHBI
Buna yueOHoii padoThl Axax. | Actp.
3E
q, q,

OO0masi Tpy10eMKOCTh IV CHUILTHHbBI 4 144 108
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 1,78 64 48
Jlexkun 0,89 32 24
[Tpaktnueckue 3anstus (113) 0,89 32 24
CamocTosiTesibHasi padoTa 2,22 80 60
KonTakTHas camocrositenbHas paboTa 0,4 0,3

2,22
CaMOCTOSATENBbHOE U3YYEHUE Pa3IeOB AUCIUIUIMHBI 79,6 59,7
Bujx uTOroBoro KOHTpoJIf: 3adeT ¢ OEHKOH

AHHOTanusA padoveil NPOrpaMMbl JUCHUIIIMHBI
«TexHOJI0THS HEOPraHNYECKUX BELIECTB: KATAJIMTHYECKHE MPOLeCChI»

1 Heab IMCHMIVIMHBI — MPHOOpETeHHE OOyJaIOUIMMMCA 3HAHMM M KOMIETEHUUH B  o0jactu
TEXHOJIOTUM HEOPraHWYEeCKUX BEIIECTB, BKIIOYAs KaTaIUTUYECKUE MPOIEcCChl M UX OCOOCHHOCTh B
TEXHOJIOTUM OCHOBHOTO HEOPraHWYECKOTO CHHTE3a, a TaKkKe H3ydeHHe (PU3MKO-XUMHUECKUX OCHOB U
(akTOpOB, BAMSIONIMX HA HEOPIaHUYECKUE TTPOLIECCHI.

116



2 B pe3yabTaTe H3yYeHUs] TUCHHUILINHBI 00yYAIOIIUICA J0JI/KEH:

Obnadamye CleAyIOMUMH KOMIIETEHIIMSAMU ¥ UHIUKATOPAMHU UX TOCTH)KECHUS:

[1K-2.3, [IK-5.1, [1K-5.3, T1K-6.1, T1K-6.2

3uams:

- OCHOBHBIE NOHSTHSI TEXHOJOIMU HEOPraHUYECKUX BELIECTB M KaTAIUTUYECKUX IPOLECCOB,
MIPEACTABJICHUH O €€ OTIIMYUTEILHOM 0COOCHHOCTH;
- OCHOBHBIE 3aKOHOMEPHOCTH TEXHOJIOTMH HEOPraHMYEeCKMX BEIIECTB M OCHOBHBIX

HEOPraHMYECKUX MPOAYKTaX CBSI3aHHOTO a30Ta U CEPHOU KHUCIIOTHI.

Ymemo:

- HCII0JIb30BAaTh METOJbl MCCIEAOBAHUA M ONIPEICIICHUs apaMeTpoB IPOIECCOB OCHOBHOTO
HEOPraHUYECKOTr0 CUHTE3a;

- aHAJIM3UPOBATh B3aMMOCBSI3b TEXHOJOIMUECKUX MapaMeTpoB U 3(h(EeKTUBHOCTH Mpoliecca U
KayeCcTBO MPOTYKIIHNH;

- MIPOBOJUTH SKCIIEPUMEHTHI IO 3aJaHHBIM METOIUKAM;

- aHAJIM3UPOBATh PE3YJIbTAThl SKCIIEPUMEHTOB;

Braoemy:

- METO0/1aMH Ka4eCTBEHHOI'O U KOJIMYECTBEHHOTO aHAJIN3a HEOPTraHMUECKUX BEILECTB;

- METO/IaMHU  TEOPETUYECKOTO0 U AKCIEPUMEHTAJIBHOTO MCCIEAOBAHMUS TEXHOJIOTHYECKUX
MIPOLIECCOB MPOU3BOICTBA HEOPraHMUECKUX BEIIECTB U MaTepUaIOB;

- METO/IaMH OIpeIeIeHNs TapaMeTPOB MaTEeMAaTUYECKUX MO/IeJIeN TEXHOJOTHYECKHX aIapaToB
10 3KCTIEPUMEHTAIIbHBIM JIAHHBIM.

3 Kparkoe coaepxxanue JTUCUMILIHHbI

Paszpen 1. ®u3nko-XxMMHU4eCcKHe OCHOBBI M TEXHOJIOTHH NPOLECCOB Pa3/e/ieHUusl ra30BbIX cMeceil
CJI07KHOI'0 COCTAaBAa M CHHTE3a IMPOAYKTOB OCHOBHOI'0 HEOPraHU4eCKOro CHHTEe3a

IIpouecchbl 04MCTKHU ra30BbIX MOTOKOB OT BPeIHbIX PUMeceil

Karanutnueckoe  ruapupoBaHMe W JCTHAPUPOBAHME  CEPOOPTraHUYECKHX  COCIUHECHMIA.
KartanuTnueckass 04nCTKa OTXOJAIIMX T'a30B OT OKCUJA a30Ta U cepbl. AICOPOLIMOHHBIE METO/Ibl OYUCTKU U
paszeneHus ra3os. AIcopOIMOHHAas OCYIIKa ra3oB. AJCOPOIMOHHAs OYMCTKA OTXOJSAIINX ra30B OT OKCUIOB
yriaepoja, cepbl W a3oTa. AOCOpPOLMOHHAs OYMCTKA ra3oB OT OKCHUIOB YIJIEpOJa, COCIUHEHUN Cepbl.
KpuoreHnsie mpoueccel OUMCTKY U Pa3AeIcHMs Ia30B, TEPMOJAUHAMUKA ITpoLiecca.

Heoprannuyeckne CMHTE3bl HA OCHOBE I'a30BOI0 ChIPbS

Cunte3 ammuaka. DU3MKO-XMMHMUYECKHE OCHOBBI cuHTe3a. TexHoisiorus mnpoiecca. OcobGeHHOCTH
SHEPrOTEXHOJIOTUH IPY NOJYYCHUH aMMHAKa.

Texnonorust pa30aBieHHOW a30THOW KHUCHIOTHL. IIpombliieHHBIE —arperaTbl IMPOU3BOJCTBA
pa30aBICHHOM a30THOM KUCIIOTHI, UX KIacCU(PUKALMS 110 TEXHOJIOTHYECKUM ITapaMeTpaMm.

TexHon0russ KOHLEHTPUPOBAHHOM a30THOM KUCIOTb. OCHOBBI KOHLEHTPUPOBAaHUS pa3z0aBlIeHHOMN
a30THOM KHMCJIOTHI U MPSAMOH CIOCO0 MOJIy4eHHUsI KOHIEHTPUPOBAHHOM.

Texnousorust ceproii kucaotel. [lonydenue cepHOl KUCIOTHI METOIOM JBOMHOIO KOHTAaKTUPOBAHUS U
nBoiiHo# abcopomuu ([IK-/1A).

[Tonmyyenne ammuauHoi cenutpbl. TexHonorus cyibdara ammonus. CunTe3 kapbamuia (MOYEBHHBI.
TexHousiorus npouecca ¢ JKUIKOCTHBIM peluKJIOM. CTPUIIMHT — POLIECC MOJIy4YEHUSI MOUYEBHUHBI.

Pazgnen 2. OcoGeHHOCTH anmaparypbl H TEXHOJOTHYeCKOro odgopmieHHe NpPoLeccoB
HEOPraHU4ecKOro CHHTEe3a

BapuaHThl TEXHOJOTMUYECKOW peaiM3alyy MPOLECCOB TEPMHUYECKOHN MepepadoTKH BEIIEeCTB M UX
CPaBHEHHE II0 CTEIIEHH H3BJICUEHMS LIEJIEBOTO IMPOJYKTa, 3aTpaTaM M BO3MOYKHOCTH YTHJIM3aLlUU OTXOJOB.
XapaKkTepucTUKa OCHOBHBIX aIlapaTos.

KoHCTpyKTHBHBIE 0COOEHHOCTH JIEKTPOIIU3EPOB VIS PA3JIOKEHUS BOJHBIX XJIOPHUIOB.

Texnonoruueckoe oopmieHne acopOLIMOHHBIX MPOLIECCOB.

TexHonornueckne cxeMbl CHHTE3a aMMHaKa U 0COOEHHOCTH 000pyI0BaHUSI.

KoHCTpyKTHBHBIE OCOOEHHOCTH OCHOBHOIO OOOpYIOBaHMS IPOU3BOJACTBA a30THON KHUCIOTHI U
KapOamua.

Pa3nes 3. PemieHnst 3K0J10ru4eCKuX NpoodjemM TeXHOJIOTHM OCHOBHOI'0O HEOPraHM4eCKOIro CHHTe3a

Pemienust sxoi0ruueckux mpo0ieM TEXHOJIOTMH HEOPTraHMUECKOTO BEIIECTB

OCHOBHBIE KOJIOTHUECKUE MPOOJIEMBI U UX pelIeHHE MpH MOTy4YSeHHH BOJOPOAA U CUHTE3-Ta30B.
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[Tpo6nemMBbl OXpaHbl OKPYKAIOIIEH CPEIbl IMEKTPOXUMUYECKUX IIPOU3BOICTB.

[Tpo6nembl KOJIOTUK TPU CHHTE3€ aMMHUAKA.

[TpoGnembl 3arpsi3HEHHsT aTMOC(Ephl OTXOAALIMMU Ta3aMH IPH IPOM3BOJCTBE Pa30aBICHHOW U
KOHIICHTPUPOBAHHOM a30THOW KHCIIOTBI.

[Tpo6nembl 3arps3HEHHS OKPYKAIOIIEH CpeIbl PH MOIy4EeHUH CEPHOM KHCIOTHI U IyTH UX PELICHHUS.

JIeTOKCHKAIHSI OTXOISIINX Ta30B U OYMCTKA CTOYHBIX BOJI B HEOPraHUIECKOM IIPOHU3BOJICTBE.

4 O0beM yueOHOM TMCUMIIINHBI

Bun yue6Hoii pa6oThi 3E ékau. éch.
OO0uiasi Tpy10€eMKOCTb IV CIIUTIJIMHbI 6 216 162
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 2,67 96 72
Jlexmun 1,33 48 36
[Tpaktuyeckue 3austus (I13) 1,33 48 36
CamocTosiTe1bHAs1 paboTa 2.33 84 63
CaMocTosATeIbHOE U3YUCHUE PA3JICIIOB TUCITUTUIAHEI 2,33 84 63
Bujx KoHTpOJIA:

JK3aMeH 1 36 27
KoHTakTHas paboTa — MPOMEKYTOYHASI aTTECTAIHS 1 0,4 0,3
[ToaroToBKa K SK3aMeHY. 35,6 26,7
Bua uTOroBoro KOHTpoJIs: JIK3aMeH

AHHOTaIUA padoyeil MPOrpaMMbl JUCHUNIMHBI
«TexHo/I0rMsl HeOPraHUYEeCKUX BellleCTB: MUHEPAJIbHbIE YI00peHUs U COJTH»

1 Heap AMCUMIUIMHBI COCTOUT B TNPUOOPETEHHHM OOYYAIOIIMMUCS YIUIYOJICHHBIX 3HAHUUA |
MPAKTUYECKUX HAaBBIKOB B 001acTU (PM3MKO-XMMHUYECKUX OCHOB U TEXHOJIOTMH TOJYYEHHS] MUHEPAIbHBIX
yA0OpEeHUH U COJIel U UCIIOJIb30BAHUHU UX B IPO(EeCCHOHATBLHOM IeITeTbHOCTH.

2 B pe3yJbTaTe H3yYeHHS JUCHUILIMHBI 00y YAIOIIUIICH 10JIKEH:

Ob6aadoams cleqyOIUMUA KOMIIETCHIMSIMA U UHAUKATOPaMH UX JTOCTHKEHUS:

[1K-2.3, [1K-5.1, TIK-5.3, T1IK-6.1, TIK-6.2

B pe3ynbraTe u3yueHus AUCUUIUIMHBI CTYJCHT OaKaiaBpHuara JOJDKEH:

3namo:

- KJIacCU(UKALMIO U XUMHUYECKUE CBOICTBA MPOTYKTOB OCHOBHOI'O HEOPTraHUYECKOTO CUHTE3a;

- (U3UKO-XMMUYECKUX OCHOB TOJYYEHHUS M HCIOJIb30BAHUS HEOPraHWYeCKUX BEIIEeCTB H
MaTepuasoB

— HayYHO-TEXHHUYECKYI0 MH(GOPMAIINIO, OTEYECTBEHHBIN U 3apyOCKHBIN OIBIT MO BBHIOPAHHOM
TeMe,

— TEXHOJIOTMYECKUE TMPUHIUIBI  OCYIIECTBICHUS XHUMHUYECKUX IIPOLIECCOB  TMOJIYYCHHS,
MUHEpaJIbHBIX COJIeH U yIoOpeHuil;

Ymemy:

— MPOBOJUTH AaHANU3 CHIPbS, MATEPUAIOB U TOTOBOM MPOAYKIUH, OCYIIECTBISATH OIICHKY
pE3yNbTAaTOB aHAIIN3A;

- WCIIOJIb30BaTh METOJAbl HCCIIEIOBAaHUS U OMNpEACTCHHUS MapaMeTpoB TEXHOJIOTHUECKUX
MIPOIIECCOB;

— aHAJIM3UPOBATH B3aMMOCBSI3b TEXHOJOTHYECKUX MapaMeTpoB ¢ d3PPEKTUBHOCTHIO Mpoliecca u
KauyeCTBOM IPOTYKIIHH;

— MPOBOJUTh AKCHEPUMEHTHI MO 3aJaHHBIM METOJHWKAM; aHaJIH3UpOBaTh PE3yAbTaTh
AKCIIEPUMEHTOB.

Braoemy:

— METOJIaMH  pacueTa  HEOOXOJAUMBIX  TEXHOJOTHMUYECKHX  IapaMeTpoB HAa  OCHOBE
AKCMEPUMEHTATIBHBIX U TUTEPATYPHBIX TAHHBIX;

— METOJJaMU TEOPETUYECKOTO M SKCIEPUMEHTAILHOTO MCCIEOBAHUS TEXHOJOTHYECKHUX
MPOIIECCOB MPOU3BOICTBA HEOPTAHUUECKUX BEILIECTB;
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— METO/IaMH1 NOJyYEHUSI U UCIIOJIb30BAHMSI HEOPraHUUECKUX BEIIECTB U MAaTEPUAJIOB.

3 Kpartkoe coaep:xkanue JHCHUIITHHBI

Pazgen 1. OO0mme cBedeHHsi 0 MPOAYKTAX HeopraHuveckoil xumum. Bpenenue. 3HaueHue
IIPOJIYKTOB TEXHOJOIMM HEOPraHWMYECKHUX BEIECTB B 3KOHOMHUKE CTpaHbl. Poiib ynoOpeHuMil B KU3HU
pactenuii. Cblpbe U SHEPIHs JUIsl IPOU3BOACTBA KUCIIOT, COJIEN U y10OpeHU.

Pa3znesn 2. PaBHoBecue M KMHETHMKA B TeXHOJIOTMHM HeOpPraHM4YecKWx BemiecTB. PaBHOBecue u
KMHETHKA B BOJTHOCOJIEBBIX U COJICIUIABKUX cucTeMax. [[puMeHeHne nuarpaMmm pacTBOPUMOCTH B TEXHOJIOTUU
HEOPraHMYECKUX BEIECTB.

Paznen 3. TumoBble mpouecchl M onepaluu B TEXHOJIOTMH HEOPraHUYeCKHX BellecTB.
PactBopenue u KpuCTAITU3AIMK COJICH, pa3AelieHue COJeH M MPUPOAHBIX MHUHEPAIOB, TepMOOOpaboTKa,
rpaHyaupoBaHue. [ MTPOCKONMMYHOCTD U CIEKUBAEMOCTh MUHEPAIBHBIX YA0OPEHUH.

Pa3nes 4. TexHo10rust 0CHOBHBIX MUHEPAJBbHBIX y100peHuii. [[pon3BoACTBO a30THBIX, KAIMHHBIX,
(OoCPOpHBIX, CIOXKHBIX, CMEIIAHHBIX M MHUKPOYZOOpeHUil. OKOJOTMYECKHE acleKThl IPOU3BOJICTBA
Pa3IMYHbIX BUJOB Y100pEHUH.

4 O0beM yueOHOM TMCUMIIINHBI

O0BeM OUCHUIUIAHEI
Buz yeOHoit padorer 3E Axaj. 4. Actp. u.

OO0mas TpyI0eMKOCTh TUCITUTITHHBI 6 216 162
KonTakTHasi pa6oTa — ayIMTOPHbIE 3aHATHSA: 2,22 80 60
Jlexun 1,72 62 46,5
[Tpaktnyeckne 3austus (I13) 0,5 18 13,5
CamocrosiTeJibHasi pa6oTa 3,78 136 102
KonTtakTHas camocTosiTenbHas pabota 377 0,4 0,3
CaMOCTOSATETFHOE U3YUYCHUE PA3ICIOB AUCITUTUTMHBI ' 135,6 101,7
Buabl KOHTPOJIA: 3ader ¢ OLEHKOM

AHHOTANUA padoyeil MPOrpaMMbl TUCHUIIIMHBI
«OCHOBBI KBAHTOBOII XMMHH HEOPraHUYECKUX BelleCTB

1 Heab 1MCOMIUIMHBI — COCTOUT B U3YUYCHUH OCHOBHBIX IMIOHATHIA COBPEMEHHON KBAHTOBOW XMMHUU H
KBAaHTOBO-XMMHYECKHX METOJIOB pacueTa CTPOCHHUS U CBOMCTB XUMHUYECKUX CUCTEM; BO BBEJACHUH CTYICHTOB
B KpPyr OCHOBHBIX IIPEACTABJICHHH O XUMHUYECKOW CBSI3M M MEKMOJCKYJISIPHBIX B3aUMOJCUCTBUSAX U
O3HAKOMJIEHMM Ha JTOH OCHOBE C OCOOCHHOCTAMH XHMHUYECKOHM CBSI3M B XMMHYECKMX BEILECTBAX H
00yCIIOBJICHHBIX ’THM CBOHCTBAMU MAaTEpPUAIIOB; B OCBOCHUU PaOOTH C OCHOBHBIMU KBAHTOBO-XHMHYECKUMU
KOMITBIOTEPHBIMU ITPOrpaMMaMHu, HCTIOIb3yEMbIMHU Ha MPAKTUKE.

2 B pe3yabTraTe H3y4eHHs JMCUMILIHHBI 00y4al0IMICH J0JIKeH:

Obaadoams cleqyOIUMUA KOMIETSHIIMSIMA U UHAUKATOPAMU UX JTOCTHKECHUS:

[1K-2.1, TIK-2.2, T1K-2.3, I1K-4.1, I1K-4.2, T1K-4.3

3name:

- OCHOBHBIE TIOJIO)KCHMS KBAHTOBOW XHMMHH, COBPEMEHHOW TEOPUM XUMHUYECKOM CBSA3U H
MEKMOJIEKYJIIPHOTO B3aUMOJCHCTBUSA U IPUMEPHI €€ MPUMEHEHUSI K KOHKPETHBIM XUMUYECKUM CHCTEMAM;

- IPUHIUIIBI KOJIMYECTBEHHON XapaKTEpHU3alUd aTOMHOM U 3JEKTPOHHOU CTPYKTYPbI MOJEKYISPHBIX
CHCTEM;

- OCHOBHBIE B3aUMOCBSI3U MEX]y DJIEKTPOHHOU CTPYKTYPOH M (PU3UKO-XUMHYECKUMH CBOMCTBAMH
BEILIECTB, JIeXKAIlIKE B OCHOBE YIPABIICHUS CBOMCTBAMU;

- BO3MO>KHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XUMUYECKUX PACUETHBIX METOJIOB U 00JIaCTH UX
MIPUMEHUMOCTH.

Ymemn:

- TPUMEHATh KBAaHTOBO-XMMHYECKHE TMOAXOAbl M METOJbl Ul pacuera, HHTEpHpeTaluu |
MpEeACKa3aHMs CTPOCHUS U CBOMCTB MOJIEKYJIIPHBIX CUCTEM.

Bnaoemo:
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- DJJEMEHTAPHBIMM HAaBbIKAMU IIPUMEHEHHUS KBAHTOBO-XMMHUYECKUX IIOAXOJO0B M METOJOB U
UHTEPIIPETALIMM PE3YIbTATOB IPU PEIICHUM MPAKTUUECKUX TEXHOJIOTMYECKHX 33Jad M CTaHIAAPTHBIMU
KBaHTOBO-XUMHUYECKUMU KOMIIbIOTEPHBIMU IIPOTPAMMAaAMH.

3 Kpartkoe copep:xkanue JHCHUILTHHBI

BBenenue. [IpenMer kBaHTOBOW XUMHUU. POJIb KBAHTOBOM XMMHH B OITMCAHUU XMMHUYECKUX SIBICHUM
U IporeccoB. B3anMocCBsI3b KIIACCUYECKON U KBAHTOBOM MOJIEIEN MOJIEKYIL.

Pazjnen 1. O0mme NnpuHUMIBI KBAHTOBOW XUMHM

1.2. OcHoBHBIE TPUOTIKEHUSL.

OcCHOBHbBIE TOJIOKEHHUSI KBAaHTOBOM MeEXaHUMKHM. BapuallMOHHBIM METOJ HaxOXJECHHS BOJIHOBBIX
¢bynkuuii. [IpubnmxeHne HE3aBUCHUMBIX YacTHI. MeETOJ CaMOCOTJIACOBAHHOTO TIOJISA ISl  aTOMOB.
[Tpubnmxenne NeHTPaTHLHOTO MO ATOMHBIE OPOUTAIH U X XapaKTEPUCTHKH.

1.3. OnmHO3JEKTPOHHBIE U MHOTOXJIEKTPOHHBIE BOJIHOBBIE (DYHKIIMH U METOJIbI HX pacueTa.

AHTUCUMMETPUYHOCTD 3JIEKTPOHHOM BOJIHOBOM (pyHKIMK. CiH-opOuTanu. Jlerepmunant Creiirepa.
Beenenue B metonsl Xaptpu-®oka u Kona-Illsma, xuMuueckass TpakTOBKa pe3yJbTaTOB. DJIEKTPOHHbBIE
KOH(UTypal1 aTOMOB ¢ TOUKH 3pEHUS KBAHTOBOM XUMUH.

Pa3nen 2. MeToabl KBAHTOBOW XMMHHU

2.1. MonexynsipHas CTpYKTypa, 2JIEKTPOHHAsI KOPPETIALUS.

[Ipubmmkenne bopua-OnmnenreiiMepa, aguabaTHYECKH MOTEHIMAT U MOHITHE MOJIEKYJISIPHOM
cTpykTypsl. Metoasl Xaptpu-®oxka u Kona-llIsma ans monexynst. [Tpubmmkenne MO JIKAO. DnexktpoHHas
Koppemsiiusi. Metos KOH(HUrypallmOHHOTO B3amMojeWcTBus. Teopus Bo3mymieHuil. Pacder sHeprum
JMCCOLMAIIMU XUMUYECKUX CBA3EH.

2.2. Hesmnupuyeckre 1 Moy MIUPUIECKHUE METOIBI.

Wepapxus MeTo10B KBaHTOBOM xumun. Heamnupuyeckas KBaHToBasi XuMus. bazucHeie GyHKIMU 1S
HEAIMITUPUYECKUX PACUETOB. ATOMHBIE M MOJIEKYJISIpHBIE Oa3ucHble HAOOphl. Ponb 0asucHbIX QyHKIMI B
ONMMCAaHUM CBOMCTB MoJieKyl. Ilomysmnupuueckue Metonsl. BajeHTHoe npuOIMKeHHE. T-3JIEKTPOHHOE
npuomnkenne. Meron I[appuzepa-Ilomna-Ilappa. [IpocToii u pacmmpeHHbId MeTOBI XIOKKesl. TOYHOCTh
KBaHTOBO-XUMHUYECKUX PACUETOB CBOKCTB MOJIEKYII.

Pa3znen 3. Xumuueckasi CBSI3b M MEKMOJIEKYJISIPHbIE B3aUMOACHCTBUA

3.1. Xumuueckas CBsI3b U MEXKMOJIEKYJIIPHbIE B3aUMOAEHCTBUS.

OpbutanbHas KapTHHA XUMHYECKOH cBA3M. KOHCTpYKTHMBHas M JAECTPYKTHBHAas HHTep(epeHuus
opburaneil. MonekyisipHble OpOUTaIN U UX CUMMeTpUiiHas Kiaccupukanus. KoppensnuoHHble TuarpaMMsl.
ONneKTpOHHBbIE KOH(UTYpallui JBYXaTOMHBIX MOJIEKYN. AHaJIM3 3aceleHHOCTel opOuTaneil no Masukeny.
[TonsTHE O 3apsiax U MOPSIIKAX CBA3EH.

IIpocTpaHCTBEHHOE  paclpeAeieHUe  DJIEKTPOHHOM  IJIOTHOCTM M XUMHUYECKas  CBS3b.
MesxMmoutekymsipHble B3auMoaencTBus. JlepopMaroHHast 31eKTpoHHas IIOTHOCTh. CHUIIbl B MOJIEKYJIax.

3akmrovyenue. KBaHTOBasi XMMUS KaK MHCTPYMEHT IIPOTHO3a B XMMUH.

4 O0bemM y4yeOHOM JMCUMIIINHBI

O0BbeM THCHUILTHHBI
Bua yueOHo# padoThl Axax. | Actp.
3E
q, q,

O0mas TpyA0eMKOCTh JMCIHIIJIHHBI 2 72 54
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,89 32 24
Jlexun 0,445 16 12
[TpakTueckue 3anstus (113) 0,445 16 12
CamocrosiTesibHas padoTa 1,11 40 30
KoHnrakTHas camocrositenbHas paboTa 0,4 0,3

1,11
CaMOCTOSATENbHOE U3YUEHUE Pa3JIeI0B AUCITUIUIMHBI 39,6 29,7
Buja koHTpoOJIs: 3a4eT ¢ OLEeHKOH

5.3 IncuunauHbl 4acTH, GopMUpyeMoil y4acTHUKaMHU 00pa30BaTe/IbHbIX OTHOIICHUH (AU CHHUIIIMHBI
10 BbIOOPY)
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AHHOTauMsA padoyeii MporpaMMbl AU CHUILIHHBI
«OCHOBBI IKCIIEPUMEHTAJIbHBIX HCCJIECAOBAHUI B TEXHOJIOTHH HEOPTaHMYECKHX BelleCTB»

1 ey AMCHUNIMHBI — IPHOOpETeHNE 00YJYAIOIUMUCS 3HAHUHA OCHOB METOJOJIOTHUH, TPUHIIUIIOB
OpraHM3aliy UCCIIEI0BaHUN B XUMUYECKOM TEXHOJIOIMH HEOPraHMYECKHUX BEIIECTB

2 B pe3yabTaTe H3y4eHUs] AUCHHUILINHBI 00YYAIOLIUICA J0JI/KEH:

Obnadamye CIeAYIOMUMA KOMIIETEHIIMSIMU ¥ HHIUKATOPAMH UX JTOCTH)KCHUS :

VYK-1.3, [1K-3.3, T1K-4.2, T1K-4,3.

3namo:

- METO/Ibl 00paOOTKH PE3yabTaTOB KCIIEPUMEHTA,

— MIPUHIIUAIIBI  UCCNIEIOBAaHUsl (ha30BBIX PABHOBECUM B TETEPOTCHHBIX CHUCTEMAaX, KPUTEPUH
YCTaHOBJICHUS] PABHOBECHS;

- HCCIIEIOBAaHUE PABHOBECUM B CUCTEMAX «Ta3 - KUAKOCTbY, «<OKUAKOCTb — TBEPOE TEJIO», «Ia3
— TBEPJIO€ TEJIO»;

- OCOOEHHOCTH M3y4YEHUS KHUHETHKH TOMOXHUMHUYECKUX U TEeTEPOTCHHO-KATATUTHYECKUX
MIPOLIECCOB

Ymems:

— MIPUMEHSTHh TEOPETHUCCKUE 3HAHUS 0 XUMUU U TEXHOJIOTHMH HEOPTaHMYECKUX BEIICCTB TPHU
BbinosiHeHn HUP u BoimyckHO#M KBanu(puKalnoOHHON paboThI;

— NpUMEHTh npaBuia ['Mb0ca [uIsl HaXOXKIEHUS MpeAeTbHON pa3MEpHOCTH B HCCIIEIOBAHHUU
PAaBHOBECHI M KWHETUKH F€TEPOTreHHO-KATATUTHICCKUX PEAKIIHil;

- KOHCTPYHPOBATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY JJISI UCCIICIOBAHUS PABHOBECHS M KHHETUKH
reTEPOreHHBIX MTPOLIECCOB;

- MIPOBOJIUTH 3KCIIEPUMEHTHI 10 3aJaHHBIM METOIUKAM;

- AHAJIM3UPOBATH PE3YJAbTATHI IKCIIEPUMEHTA;

Braoemy:

- IUIAHUPOBAaHUEM U TPOBEJCHHEM Hay4yHBIX MCCIEIOBaHMM B 00JacCTH TEXHOJOTHH
HEOPraHUYECKHNX BEIECTB;

- croco0aMu 1oucka, coopa v aHaiau3a nHopmaiuu;

- METOJaMU TEOPETUYECKOTO M SKCIIEPUMEHTAILHOTO MCCIIEOBAHUS TEXHOJOTMYECKHUX
MPOLIECCOB MPOU3BO/ICTBA HEOPIAHUUECKHUX BEILIECTB U MATEPUAJIOB;

- METO/IaMU MaTeMaTHUYeCKON 00pabOTKH pe3ylbTaTOB IKCIIEPUMEHTA.

3 Kpartkoe coaepxxanue TUCUMIIJIMHBI

Paszgen 1. DkcnmepuMeHTA/JIbHbIE METOAbl HCCIAEAOBAHMH B XHMHYECKOW TEXHOJOTHHU
HEOPraHu4ecKHuX BellecTB.

1.1. DkcnepuMeHT B XHMMHUYECKON TexHosoruu. HayuHbele wuccrneoBanus: (QyHAaMeHTalIbHbIE,
MOUCKOBBIC, MpUKIaAHbIE U pa3paboTku OCHOBHBIE 3a/a4ll SKCIEPUMEHTAIBHBIX HCCIIEJOBAaHUN B
XMUMHUYECKOHN TeXHOoJIOTUU. MarteMatndeckas 00paboTka pe3ylbTaTOB SKCIIEPUMEHTA.

1.2. TlnanupoBanue nskcnepumenta. JlaGopatopHoe o6GopymoBaHue. l3MepeHue TeMIieparypsl.
Co3nanue U30TepMHUECKUX yclIoBHM. M3MepeHune pacxo10B KUIKOCTU U ra3a. Co3aaHne BBICOKMX U HU3KUX
JTaBJICHUU

Pa3nesn 2. U3y4yenune (pa3oBoro paBHoBecHsi B FeTEPOreHHBIX CHCTEMAaXx.

2.1. OcHOBHBIE TPUHIUNBI HU3y4eHHUS (PA30BBIX pPABHOBECH, BBITEKAIOIINE €3 KOHIICTIIUU
JMHAMHYECKOTO paBHOBecus. Mcmonb3oBanue mpaBuina (a3 [ub0Oca s HaXOXKIACHUS MPeaeNbHOM
pa3MepHOCTH B HccIeI0BaHUAX (a30BbIX paBHOBecH. KpuTepun ycTaHOBIEHUS TPAKTHUECKOTO PAaBHOBECHSL.

2.2. OCHOBHBIE METOJBI HW3YYEHHUs pPABHOBECHS: CTAaTUYECKWi, nuHamuueckuil. MccrnemoBanue
paBHOBECHS B CCTEME )KHUJIKOCTh - TBepAoe Telo. MccaenoBannue paBHOBECUS B CUCTEME a3 - )KUJIKOCTb.

2.3. HccrnenoBanue paBHOBECHS B CUCTEME ra3 - TBepAoe Tesno. OCHOBHBIE THUITBI CUCTEM, ITapaMeETPhI
U HWHTEpPBAI HMX HM3MEHEHHs. [IpuMeHeHHEe METOJOB WHCTPYMEHTAJbHBIX (DU3MKO-XUMUYECKUX METOJIOB
aHaM3a, PU3MYECKUX METOI0B IN Situ.

Pa3nen 3. U3y4yeHne KHHETHKH IeTePOreHHbIX PeaKIuid.
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3.1. UccrnenoBanne KUHETUKU KaTaJTUTUYECKUX PEAKIUI B CHCTEMaXx ra3 - KaTaJu3aTop U )KUIKOCTb -
KaTaJn3aTop; oOIme MPUHLIHUIIBL, JJUMUTHPYIOIIKE cTaauu. [IpOoTOUHBIN peakTop HIeaqbHOTO BHITECHEHHS U
€ro MoJelb NPUMEHHTEIbHO K oOparHo# 3anmaue. VHTerpanbHbll M nudepeHInaaIbHblii  PeaKkTOPHI.
HupkynsuuoHHble ycTaHOBKH. CpaBHUTENIbHAS XapaKTEPUCTHKA IPOTOYHBIX U LIUPKYJISALUOHHBIX PEAKTOPOB.

3.2. Tepmuueckuii ananus. BoamoxxHOCTH MeTO1a.

.4 O0beM y4eOHOIl TMCUNTITTUHBI:

O0beM TUCUMILTHHBI
Bua yueOHo# paGoThl Axax, | Acip.
3E
4. u.

OO0uiasi TPy10€eMKOCTb IV CIIUTIJIMHbI 6 216 162
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 2,7 96 73
B TOM 4HcJje B opMe NPAKTHYeCKOil MOAT0TOBKH 5,1 184 138
Jlexun 0,4 16 12
[IpaxTnueckue 3anstus (113) 0,4 16 12
JlabopaTtopusie paboTsl (JIP) 1,8 64 48
8 MOM Hucie 8 hopme NPAKmu4eckol n0020MmoeKuU 1,8 64 48
CamocrosiTeJibHasi padoTa 3,3 120 89
8 MOM Hucie 8 hopme NPAKMU4eckKol n0020MoBKuU 3,3 120 89
KoHTakTHas camocTosiTeNbHas paboTa 0,4 0,3

3,3
CaMOCTOSATETFHOE N3YUEHNE PA3JIeIOB JUCITUTUTMHBI 119,6 88,7
Bua koHTpOJIA: 3ayer Cc OLEHKOI

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIMHBI
«MeToabl HCCJIeJOBAHUI B TEXHOJIOTHH HEOPraHMYeCKUX BelllecTB)

1 eap AMCHMIVIMHBI — NPHOOpETeHHE OOY4YaIOIIMMHUCS 3HAHUH OCHOB METOJOB U INPHHLMUIIOB
OpraHMU3aluy UCCIENOBAaHUN B XUMUYECKOW TEXHOJIOTMH HEOPraHMYECKHUX BEILECTB

2 B pe3yJbTaTe H3yYeHUs JUCHHUIUIMHBI 00y4YAIOIIUICS TOJIKEH:

Obnadamys CleAyOMUMH KOMIIETEHIIMSIMUA U MHIMKATOPaMU MX TOCTHKEHUS :

VK-1.3, I1K-3.3, 1IK-4.2, TIK-4,3.

3namy:

- OCHOBHbIE€ KOHCTPYKLIMOHHbBIE MaTepHualibl, JJAOOpPATOpHOE 000pYyIOBaHHUE ISl U3MEPEHUs U
KOHTPOJIS IaBJICHUS, TEMIIEPATyPhl, CKOPOCTHU I'a30BbIX IOTOKOB;

- METO/IbI CO3/IaHUS HU3KUX U BBICOKUX JABJIICHUN U TEMIIEPATYP;

- OCHOBHBIE IIPUHLUIIBI UCCIIEJOBaHMs PABHOBECUN B I'ETEPOIE€HHBIX CUCTEMAaX M KHHETUKU
TONOXUMHUYECKHUX U I€TEPOr€HHO-KaTAIUTUIECKUX ITPOLIECCOBY;

- MEeTOJbl  (PU3UKO-XMMHMUYECKOTO aHajiu3a, HpUMEHseMble JUId aHajlu3a pe3yJabTaToB
JKCIEPUMEHTA

Ymemy:

- MIPUMEHATh TEOPETUYECKUE 3HAHUA 10 XUMHUM U TEXHOJIOTMM HEOPraHMYECKUX BEILECTB IIPU
BbinotHeHn HUP u BoimyckHOM KBanmupuKalMoHHON paboThI;

- OCYIIECTBISATh BBIOOP KOHCTPYKLIMOHHBIX MaTepHaIOB U MOHTaX JIaOOPaTOPHON YCTaHOBKH;

- IIPOBOJUTH SKCIIEPUMEHTHI 110 33JaHHBIM METOIUKAM;

- aHAJIN3UPOBATh PE3YJIbTAThl DKCIIEPUMEHTA;

Braoemy:

- METOJaMU TEOPETUYECKOIO0 U JKCIIEPUMEHTAIBHOIO MCCIIEIOBAHUS PABHOBECUS U KUHETUKU
IIPOU3BO/ICTBA HEOPraHUYECKUX BEILECTB U MAaTEPUAJIOB;

- crioco0amu Moucka, cbopa u aHau3a HHGOpMaIuH;

- METOJaMU TEOPETUYECKOTO M OJKCIIEPUMEHTAIILHOIO HCCIEAOBAHUSA TEXHOJIOIMYECKUX
IIPOLIECCOB MPOU3BOICTBA HEOPIAHUUECKUX BEIECTB U MATEPUAIIOB;
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- METO/JaMU MaTEMaTUYECKON 00pabOTKU pe3ybTaTOB IKCIIEPUMEHTA.

3 Kpartkoe coaep:xkanue JHCHUIITHHBI

Pa3nes 1. DxcnepuMeHT B XUMHYeCKOH TeXHOJIOTHH HEOPraHU4YeCKUX BellecTB.

1.1. DkcnepuMeHTaIbHBIE UCCIIEN0BAHUS B XUMUUECKON TEXHOJOrMU. Marematuueckas oOpaboTKa
pe3yJIbTaTOB FKCIEpUMeEHTa. KOHCTpyKIIMOHHBIE MaTepUalbl, IPUMEHSIEMBIE B Ta0OPaTOPUH.

1.2. TIpubops! I U3MEPEHHUS U KOHTPOJISI CKOPOCTH Ta30BOTO MOTOKA, TEMIEPATYPhl M JaBICHHUS.
[IpuHIKIIBI N3y4eHUST PABHOBECHS B F€TEPOTE€HHBIX CUCTEMAX: CTATHYECKUM, AMHAMUYECKUN. THIIBI cuCTEM,
napaMeTpbl U MHTEpBaJl NX u3MeHeHUsl. OCHOBHBIE METOIBI (PH3UKO-XHMHYECKOTO aHAITN3a

Paznes 2. IlpuHnunel uccjiegoBanus (pa30Boro paBHOBeCHs

2.1. Meroapl wu3ydeHust (Pa30BBIX PAaBHOBECHH, BBITCKAIOIIME M3 KOHIECTIWU TUHAMHYECKOTO
paBHoBecus. [lpumenenuwe mpaBwina (a3 [ubOca s HaAXOXKIEHUS TPEICIIBHON pa3sMEpHOCTH B
HCCIe0BaHUAX (Da30BbIX PAaBHOBECHI.

2.2. N3yyeHne paBHOBECHSI B CHCTEME <OKHJIKOCTh - TBEpHIOE Teloy». MccnemoBanne paBHOBECHS B
CUCTEME «T'a3 - JKUJIKOCTbY.

2.3. VccnenoBanne paBHOBECHUS B CHCTEME «T'a3 - TBEPJIOE Te10». OCHOBHBIE TUITBI CUCTEM, MTAPaMETPhI
U MHTEpBaJ MX H3MEHEHUs. lIpuMeHeHue MeTOJ0B MHCTPYMEHTAJbHBIX (DU3HKO-XUMUYECKUX METOJIOB
aHamu3a, GU3MYECKUX METOI0B IN Situ.

Paznea 3. UccienoBanne KUHETUKH TONMOXMMHUYECKUX U KATATUTHYECKUX PeaKIMi

3.1. HccrnenoBanne KUHETUKH TOTIOXUMHYECKHMX M KATATMUTHYECKUX PEAKIHMd B CHCTEMax ra3 -
KaTaJu3aTop U )KUJKOCTh - KaTalu3aTop; OOIIMe IPUHIUIIBL, JUMUTHPYIOIINE CTaAui. MHOTOKOMIIOHEHTHBIE
CUCTEMBbI, MPUHIUIIBI "UCKIIIOUEHHUA" KOMIIOHEHTOB MPH OINpPEIEIeHUH KOHCTAHT U KOA(PHUIIUEHTOB.

3.2. Tepmuvecknii aHaIM3 TBEPABIX BemecTB. BosmoxkHocTn Metona nepuBarorpaduu u TI'/JICK.

4 O0beM y4eOHOH TMCHUNIMHBI:

O0beM TUCUUTIIIMHBI
Buna yueOHoi padoThl Axan. | Actp.
3E
4. 4.

OO0u1asi TPy10€eMKOCTb JAUCIIUNIJIMHbBI 6 216 162
KonTrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 2,7 96 73
B TOM 4HcJe B (popMe MPAKTHYECKO# MOAT0TOBKH 51 184 138
Jlexmn 0,4 16 12
[Ipaktuueckue 3ausatus (I113) 0,4 16 12
JlabopaTtopHubie paboTsr (JIP) 1,8 64 48
8 MoM uucie 8 hopme NPpaKmuyeckoll n0020MmoeBKu 1,8 64 48
CamocTosiTesibHasi padoTa 3,3 120 89
8 MoM uucie 8 hopme npaKmuyeckol n0O20Mo6KuU 3,3 120 89
KoHTtakTHas caMocTosTebHAs paboTa 0,4 0,3

3,3
CaMOoCTOATEbHOE N3YUEHUE Pa3/IeiOB IUCIUTUIUHEI 119,6 88,7
Buja koHTpOJIS: 3adeT ¢ OEHKOH

AHHOTanusA pado4yeil MPporpaMMbl AU CHHUILIMHBI
«OCHOBBI IPOCKTHPOBAHUS U 000Py10BAHNE XHMHYECKHUX NTPOU3BOJACTB

1 Ilesb AMCHUNJIMHBI COCTOMT B MPHOOpETEHHH OOYYAIOUIUMUCS YIIyONEeHHBIX 3HAHUN U
MPAKTUYECKUX HABBIKOB IO OCHOBaM IMPOEKTHUPOBAHUS TEXHOJOTHYECKOTO OOOpYIOBAaHUS XUMHYECKHUX
MIPOU3BOJICTB U HCTIOJIH30BAHUH WX B MPOPECCUOHAIBHOM 1eATeIbHOCTH.

2 B pe3yabTaTe H3y4eHUs] TUCHUILIHHBI 00yYAOUIUIACS T0IKEH:

Obaadoams clenyOIMA KOMIIETSHIIMSIMA U WHIANKATOPAMU UX JTOCTHKCHUS:

VK-1.1, I[IK-5.1, TIK-6.1, T1IK-6.2, TIK-6.3

B pe3ynbraTe u3yueHus AUCUUILUIMHBI CTYJACHT OakanaBpHuara JOJKEH:

3name:

— OCHOBHBIE TEHACHIIMU PA3BUTHUSI XUMUYIECKOU TEXHOIOTUH;
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— OCHOBHBIE CTaJIUU ITPOEKTUPOBAHMSI IPEANIPUATHI XMMUYECKONH IPOMBILLIIIEHHOCTH;

— MCXO/IHbIE JIaHHBIE JUIs IPOEKTUPOBAHMSI IPOMBIIIJIEHHOTO XMMUYECKOIO ITPOU3BO/ICTBA;

- MOCIIEIOBATEIIbHOCTh ~ BBIIMOJIHEHUSI POEKTHBIX PACY€TOB, OCOOCHHOCTH  BBITIOJIHEHUS
MaTEpUAIBHBIX U TEIIJIOBBIX PACUETOB THIOBBIX ITPOLIECCOB HEOPTaHUYECKON XUMMUU;

— TpeOOBaHMSA, IPEABABISIEMbIE K TEXHOJIOTHIECKOMY 000PYA0BaHUIO;

— Kimaccu(uKkanuioo W O0COOEHHOCTH KOHCTPYKUMH OOOpYIOBaHMSA JUISI TPOBENEHHUS XHMHUKO-
TEXHOJIOTUYECKHX IPOLIECCOB;

Ymemo:

— J1aBaTh TEXHUKO-?KOHOMHUYECKOE 000CHOBAHUE MPOCKTA;

— BBIOMpATh CTAHJAPTHBIC SJIEMEHTHl TEXHOJIOTMYECKUX anlapaToB W IPOBOJUTH WH)KCHEPHBIC
pacueTsl 10 JaHHBIM UCTOYHUKOB TEXHUYECKOU JIUTEpaTyphl;

— BBINOJIHATh MaTepHalIbHbIE, TEXHOJIOTUYECKUE, TEIJIOBBIE PACUETHI IPU MPOEKTUPOBAHUN

— aHaAJIM3UPOBATh PE3yJbTaThl PACUETOB;

— aHAJIM3UPOBATh B3AUMOCBA3b TEXHOJOTUYECKUX, KOHCTPYKTUBHBIX U MEXaHMUECKHUX 0COOEHHOCTEH
anmnapara;

— COCTaBJIATh CeUU(PUKAINIO TEXHOJIOTHYECKOTO 000PYA0BAHNUS;

— HCIIOJIb30BATh MAKEThl MPUKIAAHBIX Hporpamm i odopmienus rpadpuueckoit yactu KII u JI1
XMUMHKO-TEXHOJIOTHYECKHX alapaToB U TEXHOJIOTHUYECKUX CXEM;

Bnraoemy:

— HaBBIKaMH MOMCKA, TOJIB30BAaHUS U aHAIN3a TEXHUYECKOU TOKYMEHTAIIHH;

— HaBbIKaMHU pa3paldOTKU MPUHIMIIHAIGHOW U TEXHOJIOTMYECKOM CXeMbl IPOM3BOJCTBA U €€
KOMIIJIEKTOBaHMSI HEOOXOIMMBIM 000PYAOBaHHUEM;

— HaBbIKaMHU pa3paboTKu U TpaduyecKoro M300pa’keHUs anmnapaTypHO-TEXHOJOTHYECKHX CXEM,
TUIIOBOTO OOOPYIOBaHMUS M €r0 OTIENIBHBIX Y3JIOB C MOMOIIBIO HMPOTPAMMHBIX CPEICTB I MOCTPOCHHS
TEXHOJIOTMYECKUX AIIMAPATOB U CXEM.

3 Kpartkoe coaepxxanue JTUCHUILIHHbBI

Pa3nen 1. Benenue B npoektupoBanue. OCHOBBI MPOSKTUPOBAHUS XMMUIECKOTO 000PYA0BaAHUSI.

1.1. XuMuueckue npeanpusitus, CTpykrypa. OCHOBHBIE ATallbl U OpraHU3alus MPOCKTUPOBAHUS
XUMHUYECKUX TPOU3BOCTB.

1.2. Kpurepuu BbIOOpa KOHCTPYKIIMOHHBIX MaTepuanoB. Kiaccupukanus TeXHOJIOTHYECKOTO
000pyI0BaHUS.

1.3. Kiaccudukauusa cun W HanpsHKeHWH, NPUYUHBL BO3SHUKHOBEHHSI U MX TOCJEICTBUA.
Knaccudukanus nedhopmanuii.

1.4. TexHUKO-?KOHOMHUYECKOE OOOCHOBaHME MpoekTa. McxoaHble MaHHBIE IS TPOEKTUPOBAHUS
MIPOMBILIJIEHHOTO XUMHYECKOTO MPOU3BOJICTBA.

Pa3nen 2. PacueT OCHOBHBIX y37I0B U JIeTaIe XMMHUKO-TEXHOJIOTHYECKOTO 000PyI0BaHUS.

2.1. MemMmOpanHass Teopusi B MEXaHHYECKHUX pacueTaXx M OCHOBHbIE JomylneHus. (OCHOBBI
MEXaHUYECKOTO pacueTa OTACNIbHBIX AJIEMEHTOB TEXHOJOTMYECKUX allapaToB C UCIOJIb30BAHHEM JAHHBIX
CIIPaBOYHON TEXHUYECKOU JIUTEPATYpPHI.

2.2. Knaccudukamus 1 pacdeT TOHKOCTEHHBIX 000JI04eK Ha MPOYHOCTh, )KECTKOCTh U YCTONYHUBOCTh
KOHCTPYKIUU. DMIOPBI CUJI U U3rUOAI0IIMX MOMEHTOB, BOZHUKAIOIIUX B 000JI0YKe anmnapara.

2.3. @unaHlpl, Ha3HAuYeHHUE, KiaccU(UKaAIMs, pacdeT U OCHOBHBbIE IapamMeTpbl s BblOOpa
CTaHJAPTHBIX WIEMEHTOB 10 CIIPAaBOYHONW TEXHUYECKOU JIMTEPATypE.

2.4. Knaccudukanus, KOHCTPYKIMSI M MEXaHMYECKHI pacueT TemI00OMEHHbIX alnapaToB KECTKON
KOHCTPYKLMH U ¢ KOMIIEHCALlMEN TEMIIEPATYPHBIX HANPSKEHUH; KOJIOHHBIX allapaToB, alllapaTOB BEICOKOTO
JIaBJICHUSI, PEAKIIMOHHOTO 000PYIOBaHMSL.

KypcoBoii npoekr

3.1. IlpuHuMnuanpHas TEXHOJIOTMYECKAss CXe€Ma M €€ KOMIUIEKTOBAHHE OCHOBHBIM U
BCIIOMOTATEJIbHBIM 000PYI0BaHUEM.

3.2. banaHcoBble 1 MEXaHUYECKUE pacUeThl TUIIOBOTO TEXHOJOTHYECKOTo 000py10BaHHUS.

3.3. YepTeku TEXHOIOTMYECKON CXEMBI U OCHOBHOTO TEXHOJOTMYECKOIO almapara ¢ IpUMEHEHHEM
MIaKeTa NPUKJIAJHBIX IPOrpamMM.

4 O0beM yueOHOM IMCUMILINHBI
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Cemectp
Bcero
Bl yueGHOM paGoThI 7 cemecTp 8 cemectp
3E Axan. 3E Axan. 3E Axan.
q. q. T,
OO01ast TpyI0eMKOCTh TUCIUTUTHHBI 6 216 4 80 2 16
KonTakTHasi padoTa — ayiMTOpHbIE 224 80 1.79 64 0,44 16
3aHATHA:
Jlexmun 0,89 32 0,89 32 0,44 16
[Tpaktuyeckue 3austus (I13) 1,33 48 | 0,89 32 0,44 16
JlabopaTtopubie paboTs (JIP) - - - - - -
CamocrosiTejibHasi paboTa 2,76 100 | 1,22 44 1,56 56
KoHTakTHas camocTosiTebHas paboTa 0,8 - 0,4
CaMOoCTOSATETFHOE U3YUCHHUE Pa3/ieioB 2,76 99.2 1,22 44 1,56 55 6
JICLIATUTUHBI
Buabl KOHTpOJIA:
IK3aMeH 1 36 1 36 - -
KonTakTHass paboTta — HpOMEXYyTOUYHAs
0,4 0,4 -
aTTecTanusg 1 1 -
[ToaroToBKa K SK3aMeHY. 35,6 35,6 -
Bua uToroBoro KOHTpoJIs: JK3aMeH Kypcoroii
MPOEKT

AHHOTaIUsA padoyeil MPOrpaMMbl TUCHUNIHMHBI
«OQ0opynoBaHue M OCHOBBI IPOEKTUPOBAHUS NMPOU3BOACTB
OCHOBHOI'0 HEOPTraHNYeCKOIr0 CHHTE3a»

1 Heap AMCUMIUIMHBI COCTOUT B TMPUOOPETEHUHM OOYYAIOIIMMUCS YIUIYOJICHHBIX 3HAHUUA |
MPAKTUYECKUX HABBIKOB IO OCHOBaM IPOEKTHUPOBAHUS TEXHOJOTHYECKOIO OOOpYIOBAaHUS XUMHYECKHUX
MIPOU3BOJICTB M UCTIOJIH30BAHUH WX B MPO(PECCUOHAIBHOMN AeATEIbHOCTH.

2 B pe3yJbTaTe H3yYeHHS JUCHUILIHHBI 00yYAIOMIUICS 10JI/KEH:

Obaaoams cleqyOIUMUA KOMIIETEHIMSIMHA U UHIAUKATOPAMH UX JTOCTHKEHUS:

YK-1.1, IIK-5.1, [1IK-6.1, T1K-6.2, TIK-6.3

B pe3ynbpraTe u3yueHus AUCUUIUIMHBI CTYJCHT OaKaiaBpHuara JOJDKEH:

3namo:

- OCHOBHOE U BCIIOMOTaTeIbHOE 000PYI0BAaHUE JIJIsl TEXHOJIOTUH HEOPraHUYECKUX BEIIECTB;

—IPUHIIMIIBI OPTaHU3alUU U CTAIMH IPOSKTUPOBAHUS IPEINPHUITHI XUMHUUECKON MPOMBIIIIEHHOCTH;

— OCHOBBI BBINIOJIHEHUSI MATEPUAIBHBIX M TEIUIOBBIX PAcueTOB MPOLECCOB TEXHOJOTHH
HEOPraHMYECKUX BEIECTB;

— KiIaccu(UKAMI0 U OCOOCHHOCTH KOHCTPYKLUUU OOOpYIOBaHUS [UIsi TMPOBEACHUS XHUMHUKO-
TEXHOJIOTUYECKHX MPOIECCOB;

Ymemy:

— BBITOJTHATH MaTepHalIbHbIE, TEXHOJIOTUYECKUE, TETIJIOBBIE PACYETHI IPU MPOEKTUPOBAHUU

— aHAJIM3UPOBATH B3AUMOCBS3b TEXHOJIOTUYECKUX, KOHCTPYKTUBHBIX U MEXaHHMUECKUX 0COOCHHOCTEM
amnmapara;

— COCTaBJIATh CHENU(PUKAIINIO TEXHOJIOTUYECKOTO 000PYI0BAHHS;

Braoemy:

— HaBBIKaMH 0(OPMIICHUS YepTEKel C MOMOIIBI0 TPOTPAMMHBIX CPEJICTB.

- croco0amMu U MpueMaM# COCTaBJICHUS TPOU3BOICTBEHHBIX JTMHUH.

3 Kpartkoe copep:xkanue JHCHUILTHHBI

Pa3nen 1. Beenenue B npoektupoBanue. OCHOBbI MPOEKTHPOBAHNS XUMUYECKHX NMPOU3BO/ICTB.

XuUMHUYECKOE TpeAnpusitue, CTpykrypa. OCHOBHBIE 3Tanmbl W OpraHH3alMs MPOCKTHPOBAHHUS
XUMHYECKUX TIPou3BOACTB. [IpennpoexTHas mpopadoTka. TexHuueckoe 000CHOBaHNE HA MTPOSKTUPOBAHUE U
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CTPOMTENBCTBO MPOMBIIIJICHHOTO 00BEKTa. TeXHUKO-3KOHOMHYECKOe OOOCHOBaHME KaK OCHOBHOM
IIPEAIIPOEKTHBIN JOKYMEHT. 3a/laHue Ha IPOEKTUPOBAHUE.

[IpoextHbiii nepuos. OnHOCTaIUNHHOE (TEXHUKO-pa0OUMN MPOEKT) U JABYXCTAAUMHOE (TEXHUYECKOE
IIPOEKTUpPOBaHUE U pabouue ueprexu) npoekrupoaHue. CocrtaB TeXHUKO-pabouero mnpoekrta. Ilopsaok
paccMOTpPEHHUS] U COTJIACOBAHUS MpOEKTa. JKcrepTusa Ipoekra. [lopsnok pa3paboTKy TEXHOJOTHYECKON
4acTH MPOEKTA.

[lopsinox cocTaBiieHUs W BbIJAYM HCXOJHBIX JAHHBIX Ha IMPOEKTUPOBAHHE HOBBIX, a TAKXKE Ha
paciiupeHue, PpEKOHCTPYKIMIO M TEXHMUYECKOE IIEPEBOOPYKEHUE JACUCTBYIOIIMX NPEeINpUATUNR U
IIPOU3BOJICTBEHHBIX OOBEKTOB.

Pa3nes 2. PacueTr 0CHOBHOI0 M BCIIOMOTaTeJILHOI0 000PY/A0BAHUA

XapakTepUCTHUKN KOHCTPYKIMOHHBIX MAaTepHajioB, KPUTEPUU HX BHIOOpA B COOTBETCTBUHU C
Ha3HAYEHUEM TEXHOJOIMYECKOro OO0OpyIOBaHUS W YCIOBHUSAMM €ro sKkciiyarauuu. Knaccuduxanms
MaTepHUaIoB, XUMUKO-TEXHOJIOIMUECKUX MPoLeccoB 1 o0opynoBanus. OOuiue TpeboBaHus K 000py10BaHUIO,
MpPEe1yCMOTPEHHbIE  OCHOBHBIMH  HOPMAaTHBHBIMH  JIOKyMEeHTaMu. [lpaBuina  KOHCTpyHMpOBaHUs
TEXHOJIOTHYECKOT0 000PYAOBAHUS U TEXHOJIOTHSI €70 U3TOTOBJICHHUS.

Knaccudukanusi, KOHCTPYKIMS M pacueT TEelJO0OOMEHHBIX anmnaparo, KOJOHHBIX allapaTos,
anmnapaToB BBICOKOTO JIaBJICHUS, PEaKIIMOHHOTO 00opynoBaHus. PacueT o cHOBHOro 000py/0BaHNE: KOJIOHHBI
CUHTE3a, KOHTAaKTHBIC alapaThl, armapaThl BBICOKOTO JaBJICHHS, anacopOepsl, abcopOepsl U p.
BcenomorarensHoe o0opyoBanue: GUIbTPOBaIbHBIE YCTAHOBKH, HACOCHI, CYLINIBHOE 000PyI0BaHUE.

Paznea 3. KypcoBoii npoekt

Boi6op TexHONOrMYecko cXemMbl U €€ KOMIUIEKTOBAaHHE OCHOBHBIM U BCIIOMOTaTEIbHBIM
obopynoBanueM. MaTepHalbHBIA M TEIJIOBOM pacyeThl 000pya0BaHUs. UepTe)kn TEXHOJOTUYECKON CXEMBI
Y OCHOBHOT'O TEXHOJIOTUYECKOTO afmnapara ¢ IpUMEHEHUEM MaKeTa MPUKIaJIHbIX IporpaMM

4 O0beM yueOHOM TMCIUIIINHBI

Cemectp
Bcero
Bijt yueGHoi paboTs! 7 cemecTp 8 cemecTp
3E Axap,. 3E Axapn,. 3E Axapn,.
q. q. q.
OO611ast TPYA0EMKOCTh IUCHUTIIHHBI 6 216 4 80 2 16
KonTakTHasi paboTa — ayiuToOpHbIE 2,24 80 1,79 64 0,44 16
3aAHATHA:
Jlexmun 0,89 32 0,89 32 0,44 16
ITpaktnueckue 3ansatus (113) 1,33 48 0,89 32 0,44 16
JlaGopaTtopHubie paboTs (JIP) - - - - - -
CamocTosiTesibHasi padoTa 2,76 100 1,22 44 1,56 56
KoHTtakTHas caMocTosTeNbHAS paboTa 0,8 - 0,4
CaMocTOATENHbHOE U3YUCHUE Pa3/IeoB 2,76 99,2 1,22 44 1,56 556
JUCLUILINHEI
Buabl KOHTpOJIA:
9K3aMeH 1 36 1 36 - -
KonrtaktHas paboTa — mpoMexyToyHas
0,4 0,4 -
aTTecTalus 1 1 -
[ToaroroBka K 3K3aMeHy. 35,6 35,6 -
Buja nToroBoro KOHTpoOJIs: 9K3aMeH Kypcosoii
NMPOEKT

AHHOTausA padoyeil NPOrpaMMbl JUCHUIIIMHBI
«AcopOuusi B TeXHOJIOTHN HEOPraHUYECKHUX BelleCTB»
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1 Ieap AMCUUILVIMHBI COCTOUT B TNPHOOPETEHHMH OOYYAIOIIMMHUCS 3HAHUK M (HOPMHUPOBAHUHU
KOMIIETEHIMH B 001aCTH afcOPOIIMOHHBIX TEXHOJIOTHH MO MPO(QHIII0 TEXHOJIOTMH HEOPraHMYECKUX BEIECTB.

2 B pe3yabTaTe H3y4eHUs] TUCHUILINHBI 00 yUAIOLIUIICA T0I/KEH:

Obnadamye CleAyOMUMA KOMIIETEHIIMAMU U UHIUKATOPAMH UX TOCTH)KECHUS:

[1K-4.1, [1K-4.2, TIK-5.1, TIK-5.3, TIK-6.1

B pe3ynbpraTe u3yueHus AUCUUIUIMHBI CTYAECHT OaKaiaBpuara JOJDKEH:

3nams:

- OCHOBHBIC TIOHATHS B TEOPUU aJICOPOITUHN U CBOMCTBA aJICOPOITMOHHBIX CUCTEM;

- THITBI IPOMBIIIICHHBIX aJICOPOCHTOB;

- 0COOCHHOCTH Macco- U TEIUIONEepeHOca MpH acOPOIUH U AeCOpOIHH;

- KJIacCH(PUKALNIO aICOPOIIMOHHBIX MIPOIIECCOB IO CIIOCOOaM pereHepanuu aacopoeHTOB;

- OCHOBHBIC TPHUHIUIBI OpPraHU3allid aJCOPOIMOHHBIX TPOILIECCOB Ha TMpUMEPAX MOJTYICHHS
HEOPraHWYECKUX MPOTYKTOB;

- OCHOBHBIE TEXHOJIOTUYECKHUE U alIapaTypHble 0COOEHHOCTH MPOLIECCOB.

Ymemo:

— HaXO/UTh B3aMMOCBSI3b MKy IPUPOJAON CUCTEMBI a/ICOPOTUB-aJCOPOEHT U MpolieccaMu, KOTOPbIe
MOTYT B HEH TMpPOTEeKaTh; MPABWIBHO C(QOPMYIUpOBATh 3aJady TNpPH TIOCTAHOBKE aJICOPOIIMOHHBIX
UCCIeIOBaHUI U pa3paboTaTh MyTh €€ PeLICHUS;

— 1o100paTh aACOPOEHTHI JIs1 KOHKPETHBIX MTPOLIECCOB;

— COCTaBUTh M PAaCCUUTATh MaTepUaIbHBbIA M TEIJIOBOM OallaHCBI Mpollecca, UCXOMS U3 3aJaHHbBIX
YCIIOBUH;

— COCTaBUTh TMPUHIMIHAIBHYIO CXEMY W TPOBECTH TEXHOJIOTMYECKHH pacdeT aJcopOIMOHHOM
YCTaHOBKH.

— IIPOBOJUTH SKCIIEPUMEHTHI 110 33JaHHBIM METOIMKAM U aHAJIM3UPOBATh PE3YIbTATHI SKCIIEPUMEHTOB.

Braoemy:

— METOJJaMH TOTy4eHUs U 00pabOTKU IKCIEPUMEHTAIbHBIX TAaHHBIX MO aACOPOLIMOHHBIM CUCTEMAaM;

— MeTOJAAaMM aHaliu3a pe3yJlbTaTOB  OMNpPENEeICHUS TEPMOIMHAMHUYECKUX  XapaKTEPUCTUK
a7ICOPOITMOHHBIX CUCTEM;

— METOJJaMH pacyeTa U OpraHu3aliy aJcOPOIIMOHHBIX MPOIIECCOB;

— CBEICHUAMHU 00 0COOEHHOCTAX aICOPOIIMOHHBIX TEXHOJIOTUN U 000pYIOBaHHUS.

3 Kpartkoe coaepxxanue JUCHMILIHHBI

Paznen 1. OusuKo-XMMHYECKHE U MHKEHEPHBIE OCHOBBI a/ICOPOIIMOHHBIX IMPOLIECCOB IMOTY4YECHHUS
HEOPraHMYECKUX BEIIECTB.

1.1. Beenenne. OCHOBHBIC TTOHSATHS B TCOPUH aICOPOIIUH.

1.2. KpaTkue cBeICHHS O MPOMBIIIJICHHBIX aCOPOCHTAX.

1.3. AncopOuroHHOE paBHOBECHE.

1.4. Kunetuka aacopOruu.

1.5. MaccoobMeH B afcopOLMOHHBIX Tpolieccax. Pacnpeenenus KOHIIGHTPAIMU BEIIECTBA B CIIOE
agcopbeHTa B Mojensix (GPOHTaIbHOM H30TEPMUYECKOM PABHOBECHOW U HEPABHOBECHOW TUHAMHKHU
aacopOuuu. Pacuer mpoA0KUTEIBbHOCTH CTaiuu aacopouuu no ypaBuenusm [lunosa u XK3T.

Pa3nen 2. TexHonorus aacopOLMOHHBIX MTPOLIECCOB.

2.1. Meroapl peakTHBallMM W pereHepauuu aacopbentoB. Kmaccuduxamms aacopOIHMOHHBIX
MIPOLIECCOB MO criocobam perenepanuu. [Iporeccsl ¢ 0 JTHOKpAaTHBIM HUCIIOJIB30BaHUEM a/IcCOpPOEHTA.

2.2. Tlpouecchl ¢ peakTHBalmei anacopOeHrta. [IpumeHeHHe aKTHUBMPOBAHHBIX YIJeW B Ipoliecce
BOJIOTIOATOTOBKU. THUIIBI a1cOPOEPOB U TEXHOJIOTUYECKUI PEKUM BOJIOTIO ITOTOBKH.

2.3. Huximyeckue mporecchl (IMpoIecchl ¢ pereHepanueid aacopOeHTa), MPUHIHUIBI MOCTPOCHHUS
[UKIOTPaMM, OpraHHU3alisl MPOIIECCOB, MOAOOP aaCOPOEHTOB, MPUMEpPHI HCMOIb30BaHMs. Jle3aKkTUBaIus
a7IcopOeHTOB, €€ MPUUMHBI U BO3MOKHOCTH YCTPaHEHHUS.

2.4. TIpotiecchl OCYIIKHM Ta30B C TEPMHUUECKON pereHepanuen aacopOenTa. [IpuHnunuansHas cxema,
TEXHOJIOTHUS MpoLecca, aJCOPOSHTHI-OCYIIUTENN, KOHCTPYKTUBHBIE 0COOEHHOCTH OCHOBHOTO 000PY10BaHHUS.

2.5. KopoTKOIMKIIOBBIE TpoLecchl ¢ Oe3HarpeBHOM pereHepaunueil ancopOeHta. Ocymika Ta3oB.
AcopOIMOHHOE pa3JiesieHHe BO3/IyXa Ha LEOJUTAX C MOJYyYeHUEM KUCIopoia. AICOPOIMOHHOE pas/ielieHHe
BO3JlyXa Ha YTIEPOIHBIX MOJEKYISPHBIX CHUTaX C ToNydeHHeM a3oTa. OCHOBHBIE TEXHOJOTHYECKUE W
anmaparypHble 0COOEHHOCTH MTPOIECCOB.
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4 O0beM yueOHOM TMCUMILINHBI

Buner yae6HOI paboThI O0BLeM TUCHUILINHEI
3E Akan. Actp.
q q

OO011ast TPY/1I0€MKOCTh THCIUIIIHHBI 3 108 81
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 13 48 36
Jlexun 0,9 32 24
[Ipaxtnueckue 3anstus (113) 0,4 16 12
Camocrositesnnasi padora (CP): 1,7 60 45
KoHTrakTHas camocTositenbHas paboTa 0,4 0,3

1,7
CaMOoCTOSATENTFHOE U3YUYEHUE PA3ICIOB UCITUTUTMHBI 59,6 44,7
Bujx uTOroBoro KOHTpoOJIf: .

3a4yeT C OLEHKOI

AHHOTaN U padoyeil MPOrpaMMbl JUCHUNIMHBI
«BBeleHHE B XUMHYECKYI0 TEXHOJIOTHIO PEAKTHBOB M 0C000 YMCTHIX BelIeCTB»

1 Ieab AMCHUIIMHBI COCTOMT B MpPHOOpEeTeHUH OOYYaIOUUMUCS YIIyOJNIEHHbIX 3HAaHUH U
MPaKTUYECKUX HABBIKOB B 00JAacTH TEXHOJOTHMU YHCTHIX BEIIECTB M PEAKTHBOB M HCIOJIb30BaHUHM UX B
npodeccrnoHabHOM 1eTENbHOCTH.

2 B pe3yabraTe u3yueHusi AUCUMILIMHBI 00y4alOUIMIiCs T0JIKeH:

Obaadoams CleqyOIUMA KOMIIETEHIMSIMA U HHAUKATOPaMH UX JTOCTHKEHUS:

[1K-4.1, [1K-4.2, I1K-5.1, I1K-5.3, T1K-6.1

B pe3synbraTe u3y4yeHus AUCLHUILIMHBI CTYIEHT OaKanaBpuara J0JKEH:

3namo:

- TpeOOBaHUS K YACTBIM BEILIECTBAM U PEAKTUBAM, UX KIaCCUDUKALIHIO;

- TEOPETUUYECKHE U MPAKTUUYECKUE OCHOBBI UX MOJIy4EHUsI U IPUMEHEHUS;

- 0COOEHHOCTHU MX MPOU3BOJCTBA U KOHTPOJIS;

- SKOHOMHUYECKUE U IKOJIOTUYECKUE MPOOIIEMBl TPOU3BOICTBA U IIyTH UX YMEHBLICHHUS.

Ymemu:

- HCIIOJIB30BaTh METOJbl MCCIECIOBaHUA M ONPEAEICHUs NapaMeTpoB M IOKa3aTeled MpoleccoB
MIOJIy4EHHUsl YUCTHIX BELECTB U PEAKTUBOB;

- QHAJIM3MPOBATh B3aMMOCBS3b TEXHOJIOTMYECKUX IapamMeTpoB ¢ 3()()EeKTUBHOCTBIO Ipolecca U
Ka4eCTBOM IPOTYKLIUH;

- BBIOMpaTh KOHCTPYKL[MOHHBIE MaTepHalibl JJs IPOLECCOB MOJIYYEHHUs] PEaKTUBOB U 0CO00 YHUCTBIX
BEIIIECTB;

- IPOBOJIUTH 3KCIIEPUMEHTHI 110 33aHHBIM METOIMKAM U aHAJIM3UPOBATh PE3YJIbTAThl SKCIIEPUMEHTOB,;

- IPUMEHATH 3HAHMSI, [IOJyYeHHBIE B pe3y/bTaTe U3y4eHUs TUCLUILIMHBL, IPU BBIOOPE COBPEMEHHBIX
U UHHOBAI[MOHHBIX TEXHOJIOTMH, TMpU HAIMCAHUM HAYYHBIX CTaTeid, OTYETOB M  BBITYCKHOU
KBaTM(UKAIIMOHHONW PabOTHI.

Braoemy:

- OCHOBHBIMM HaBbIKaMH pabOThI C peaKTUBAaMH U 0COO0 YMCTHIMU BEIIECTBAMH, B T.4. C KaTaJIOraMu
UX OTEYECTBEHHBIX U 3apyOeKHBIX IPOU3BOIUTENEH;

- YMEHHUEM KOPPEKTHO CTABUTh U PEIIATh 3a/1a4M 10 MOJIYYEHUIO U IPUMEHEHUIO YACTBIX BELIECTB U
pEaKTUBOB;

- METO/IaMH TEOPETUYECKOTO U SKCIIEPUMEHTAILHOTO UCCIIEI0BAaHMS TEXHOJIOTMYECKUX IPOLIECCOB UX
MIOJIyYEHUS;

- HaBBIKAMHU [TOCTPOEHHUS U TEXHUKO-DPKOHOMUYECKON ONTUMH3ALMHN TEXHOJIOTUYECKON CXEMBI;

- METOJAMH OTIPEEIIEHUS KaUyeCTBa YNCTBIX BEIIECTB U PEAKTHBOB.

3 Kpartkoe copep:kanue JMCHUIIIHHBI

Pa3pes 1. Xumuueckne METO/Ibl OYMCTKH HEOPraHUUECKUX BEILIECTB.

1.1. Beegenue. OcHOBHBIE IOHATHS U HOMEHKJIATypa YUCTBIX BEIIECTB.
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1.2. cTOYHMKH 3arps3HEHUI B TEXHOJIOTUH MOJTyYCHUH YHCTHIX BEIIECTB.
1.3. KoHCTpYKIIMOHHBIE MaTepUAIIbI, UCIIOJIb3YeMbI€ B TEXHOJIOTUM HEOPTaHUYECKUX PEaKTHBOB.
1.4. MeToapl OYUCTKH Yepe3 Ta30ByIo (a3y.

1.5. MeToapl OYUCTKY Yepe3 )KHUIKYIO da3zy.

Pazgen 2. ®U3UKO-XUMUYECKHE METO/IbI OUUCTKH HEOPTraHUIECKUX BEIIECTB.
2.1. IIponecchl KPUCTATUTU3ALMOHHOW OYUCTKH.

2.2. Metox ancopOIMOHHON OYHCTKH.

2.3. DKCTpaKIIMOHHBIE METOJIBI OUNCTKH.

2.4. IMCTUIISAIIMOHHBIE METOJIBI OUYUCTKH.

2.5. IoHOOOMEHHBIN METOT TIOTYICHHSI YUCTBIX BEIIECTB.

2.6. MemOpaHHBIE METOIbl OYMCTKU U PA3CICHHS KHUIKUX U Ta30BBIX CPEll

4 O0beM yueOHOM TMCUMIINHBI

Bupr yue6HOM paboThI O0BeM TUCHUILIHHBI
3E Axkan. Actp.
q q

OO0mas TPyA0eMKOCTb TUCIHIJIHHBI 3 108 81
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 1,3 48 36
Jleximn 0,9 32 24
[IpaxTnueckue 3anstus (113) 0,4 16 12
CamocrosiTesbHasi padora (CP): 1,7 60 45
KoHTakTHas camocTosiTeNbHas padboTa 0,4 0,3

1,7
CaMOCTOSATENTFHOE U3YUEHNE Pa3/IeIOB AUCITUTUTMHBI 59,6 447
Buja nToroBoro KOHTpoOJIs: "

3auder ¢ OoeHKOH

AHHOTANUA padoyeil MPOrpaMMbl TUCUUIIIMHBI
«Hay4Hble ucciie10BaHUsI B XMMHYeCKO# TeXHOJIOTUID)

1 Heabp AucuMIUIMHBI — MpUOOpeTeHre OO0yJaIOUIUMUCS YIIIYOJEHHBIX 3HAHUM M KOMIIETEHLUH,
MOJIyueHUE U 3aKperuieHue npoecCHOHAIbHBIX YMEHHUW M HABBIKOB B 00JacTU NpPOBEACHUS HAy4YHO-
UCCIIEIOBATENIbCKUX PA0OT C KCIOIb30BAaHHUEM COBPEMEHHBIX TEXHOJIOTUH IyTeM CaMOCTOATEIbHOIO
TBOPUYECKOTO BBIMOJIHEHHUS 3a/1a4, IOCTABJICHHBIX IPOrPaMMOM HayYHBIX HCCIIEOBaHUIA.

2 B pe3yJbTaTe H3yYeHHUS JUCHHUIUIUHBI 00y4YAI0IIUICS T0JIKEH:

Obaaoams cleqyOIUMUA KOMIIETEHIMSIMHA U UHIAUKATOPAMU UX JTOCTHKEHUS:

[1K-2.3, [1K-3.3, TIK-4.1, [1K-4.2, T1K-4.3,

3nams:

— MOPSIOK IUTAHWPOBAHMUS, TPOBECHHS 1 00€CIIeYeHHsI SKCIIEPUMEHTOB;

— METOJbl MAaTEeMAaTUYECKOTO aHaIN3a U MOACITUPOBAHUS SKCIIEPUMEHTAILHOTO UCCIIEIOBAHUS;

— Hay4yHO-TEXHHUYECKYI0 HMH()OpPMAIMIO, OTEYECTBEHHBIM M 3apyOekHBIH OMNBIT 1O TEMAaTUKe
UCCIIeIOBAHUS;

Ymemn:

— HCIIOJIb30BaTh COBPEMEHHBIE HWH(OPMAIIMOHHBIE TEXHOJIOTUHM, B TOM UHCJIE CETEBBIC
KOMITBIOTEPHBIE TEXHOJOTHH W 0a3bl JAHHBIX MpHU IJIAHHPOBAHUHM U TMPOBEICHHUH AIIEKTPOXUMHUYECKHUX
SKCIIEPUMEHTOB;

— TMPOBOJIUTH OOpaOOTKY pe3yJIbTaTOB JKCIEPUMEHTOB W OIICHUBATh IMOTPEIIHOCTH, BBIABUTaTh
TUMNOTE3bI M YCTaHABIUBAThH TPAHUIIBI UX IPUMEHEHHS,;

— OCYIIECTBIIATH TOHUCK, 00pabOTKy U aHAIW3 HAYYHO-TEXHHUYECKON WH(pOpMAaIMU MO MPOQIITIO
Hay4YHBIX HCCIIEJOBAHHI, B TOM YHUCIIE C pUMeHeHreM |Nnternet-TexHonoruii.

Braoems:

— HJICOJIOTHEW METOJ0B HCCIICJIOBAaHMS W aHallN3a, CUCTEMOW BHIOOpPA METOJOB HCCIEIOBAHMUS,
OIIEHKOM BO3MOYHOCTEHM KaXJ0ro METo/1a.

3 Kpartkoe copep:kanue JHCHUILTHHBI
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Pa3nen 1. UcciienoBanus B 00J1aCTH XHMHYECKOH TE€XHOJIOTHH

Pa3paboTka cOCTaBOB pacTBOPOB U TEXHOJOTHMUECKHUX TapaMETPOB MPOIECCOB XUMUYECKOU
TEXHOJIOTHH

Paznen 2. UccaenoBanusi B 00J1aCTH OYMCTKH CTOYHBIX BOJA M ra3oBbIX BbIOpocoB CocraB
CTOYHBIX BOJI M Ta30BBIX BBIOPOCOB, (DPM3MKO-XMMHYECKHI aHaIN3, COBPEMEHHBIE TEXHOJIOTUH OYHCTKHU
BbIOpOocoB. Meroapl XIIK, aroMHO-a0COpOLIMOHHON CIIEKTPOMETPHUH, MACC-CIIEKTPOMETPUH € HHTYKIIHOHHO-
CBSI3aHHOW IUIA3MOHM, CHEKTPO(POTOMETPUU JIJIsi KAUYECTBEHHOTO W KOJMYSCTBEHHOTO KOHTPOJS TIpHU
pereHepanyy 1 yTHIN3alud TEXHOTEHHBIX OTXO/IOB.

Paznen 3. UccaenoBanus B 00J1aCTH T€XHOJIOTHH (PYHKIMOHAJIbHBIX MAaTEPHAJIOB

CuHTEe3 KaTaau3aTopoB U aICOPOCHTOB U UX aHAJIM3.

4 O0beM yueOHOM TMCUMIIINHBI

O0beM TMCUMILTUHBI
Bua yueOHoii paGoTsl Axax. | Acip.
3E
4. 4.
OO0urasi TPy10€eMKOCTb IV CIIUTIJIMHbI 6 216 162
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 2,67 96 72
B TOM 4MHcJje B opMe NPAKTHYeCKOIl MOJATO0TOBKH 6 216 162
JlabopaTtopusie paboTsr (JIP) 2,67 96 72
8 MOM Yucie 8 hopme NPaKmuueckol n0020Mmo6Ku 2,67 96 72
CamocrosiTeJibHasi pa6oTa 3,33 120 90
8 MOM Hucie 8 hopme NPaKmu4eckol n0020MmoeKu 3,33 120 90
KonTakTHas camocTositennsHas pabora 0,4 0,3
1
CaMoCTOATEIbHOE U3YUEHUE Pa3IeOB TUCIUILINHBI 119,6 | 89,7
Buja nToroBoro KOHTpoJIs: 3ader ¢ OLEHKOM

AHHOTANUA padoyeil MPOrpaMMbl TUCHUIIIMHBI
«IIpaKTUKYM M0 XUMHYECKOH TEXHOJIOTHH»

1 Heabp AucuMIUIMHBI — MpUOOpeTeHre OO0yJaIOUIUMUCS YIIIYOJEHHBIX 3HAHUM M KOMIIETEHLUH,
MOJIyueHUE U 3aKperuieHne MnpoecCHOHAIbHBIX YMEHHUHW M HAaBBIKOB B OOJIACTH IMPOBEICHUS HAay4dHO-
UCCIIEIOBATENIbCKUX PA0OT C KCIOIb30BAaHHUEM COBPEMEHHBIX TEXHOJIOTUH IyTeM CaMOCTOATEIbHOIO
TBOPUYECKOTO BBIMOJIHEHHUS 3a/1a4, TOCTABJICHHBIX MPOrPaMMO HayYHBIX HCCIEIOBAHUM.

2 B pe3yJbTaTe H3yYeHUs JUCHUIUIUHBI 00y4AIOMIUICS T0JIKEeH:

Obaadoams cleqyOIUMUA KOMIIETCHIMSIMHA U UHIAUKATOPAMH UX JTOCTHKEHUS:

[1K-2.3, [1K-3.3, TIK-4.1, [1K-4.2, T1K-4.3,

3nams:

— MOPSIOK IUTAHWPOBAHMUS, IPOBEJCHHS U 00€CTIEUeHHS SKCIIEPUMEHTOB;

— METOJbl MAaTEeMAaTUYECKOTO aHaIN3a U MOACITUPOBAHUS SKCIIEPUMEHTAILHOTO UCCIIEIOBAHUS;

— Hay4YyHO-TEXHHYECKYI0 HMH()OpPMAIMIO, OTEYECTBEHHBIM M 3apyOekHBI OMNBIT 1O TEMAaTHKe
UCCIIeIOBAHUS;

Ymemn:

— HCIIOJIb30BaTh COBPEMEHHbIE HH(MOPMAlMOHHBIE TEXHOJIOTUH, B TOM UHCJIE CETEBBIC
KOMITBIOTEPHBIE TEXHOJOTHH W 0a3bl JAHHBIX MpHU IJIAHHPOBAHUHM U TMPOBEICHHUH AIIEKTPOXUMHUYECKUX
SKCIIEPUMEHTOB;

— TMPOBOJIUTH OOpaOOTKY pe3yJIbTAaTOB JKCIEPUMEHTOB W OIICHUBATh IMOTPEIIHOCTH, BBIABUTaTh
TUIIOTE3bl U YCTAHABIMBATH I'PAHUIIbl UX IPUMEHEHUS;

— OCYIIECTBIIATH TOHUCK, 00pabOTKy U aHAIW3 HAYYHO-TEXHHUYECKON WH(pOpMAaIMU MO MPOQIITIO
Hay4YHBIX HCCIIEJOBAHHI, B TOM YHUCIIE C pUMeHeHreM |Nnternet-TexHonoruii.

Braoems:

— HJICOJIOTHEW METOJ0B HCCIICJIOBAaHMS W aHall3a, CUCTEMOW BHIOOpPA METOJOB HCCIEIOBAHUS,
OIIEHKOM BO3MOXHOCTEH KaXJ0ro MEeTo/a.
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3 KpaTkoe coep:kaHue JHCHHILIHHbI

Pasnen 1. UccnenoBanus B 006JaCTH XUMUYECKON TEXHOJIOTUH

PazpaboTka COCTaBOB pacTBOPOB M TEXHOJOTMYECKHX I1apaMETPOB IPOLIECCOB XHUMHYECKOU
TEXHOJIOTUH. AHAJIN3 MUHEPATIBHOTO CHIPBS, IPOBEICHHE EPEepadOTKU MUHEPAILHOTO ChIphs MccienoBanue
ANIEKTPO (IO TAIIMOHHOTO MpoLiecca TBEpAOH (pa3bl U3 BOJHBIX PACTBOPOB. AHAIN3 COBPEMEHHBIX TEXHOJIOT U
OUYMCTKU CTOYHBIX BOJ IPOU3BOJICTBA NI€UATHBIX Iu1atT. MccnenoBanue BIMSHUA 3apsaja U pa3Mepa 4acTUll Ha
mponeccsl GproTanuy U GUILTPALIHH.

Paznen 2. UcciienoBanus B 00/1aCTH OYMCTKHU CTOYHBIX BOJI M Ta30BbIX BHLIOPOCOB

CocTtaB CTOYHBIX BOJI M Ta30BBIX BEIOPOCOB, (DM3UKO-XUMHUECKUI aHAIIN3, COBPEMEHHBIEC TEXHOJIOTHIA
ounctku BbIOpocoB. Metonbr XIIK, aroMHO-aOCOPOIIMOHHON CIIEKTPOMETPUHU, MACC-CIEKTPOMETPUHU C
MHIYKIHOHHO-CBSI3aHHOM I1a3MOM, CLIEKTPO(OTOMETPUH AJIsl KAYECTBEHHOT'O U KOJIMYECTBEHHOTO KOHTPOJIS
MIPH pereHepaliy U YTUIH3AA TEXHOTEHHBIX OTXOI0B.

Paznen 3. UcciienoBanus B 00/1aCTH TEXHOJIOTHH (PYHKIMOHAJIBLHBIX MATEPHAJIOB

CuHTe3 KaTaau3aTopoB U aICOPOEHTOB U UX aHAINU3. MoauduirpoBaHie NPUPOIHBIX MaTEPUAIIOB.

4 O0beM yueOHOM TMCUMIIINHBI

O0beM TMCUMILTHHBI
Bua yueOHoii paGoTbl Axax, | Acrp.
3E
q, q,
OO0uiasi TPy10€eMKOCTD JINCHUTITHHBI 6 216 162
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 2,67 96 72
B TOM 4HcJje B popMe NPAKTHYECKOH NMOJATO0TOBKH 6 216 162
JlabopaTtopusie paboTsr (JIP) 2,67 96 72
8 MoM uucie 8 hopme nPpaKmuyeckol noO2omMo6Ku 2,67 96 72
CamocrosiTeJibHasi padoTa 3,33 120 90
8 MoM uucie 8 hopme npaKmuyeckol n0O20Mo6KuU 3,33 120 90
KonTtakTHas camocTosiTenbHas paboTa 0,4 0,3
1
CaMOCTOSATETFHOE N3YUEHUE Pa3/IeIOB AUCITUTUIMHBI 119,6 89,7
Buja nToroBoro KOHTpoJIs: 3ader ¢ OLEHKOM

5.4 IIpakTuka

AHHOTaIUs padoyei MpPorpaMMal
«Y4eOHOM NMPAKTUKH: 03HAKOMUTEJIbHOH NMPAKTUKI)

1 Leap NpaKkTHKHU — TIOJTyYEHHE CTYACHTAMH OOIIUX TPEACTaBICHUH 00 OCHOBHBIX THUIIAX XHMHKO-
TEXHOJIOTUYECKUX TPOIECCOB, 3HAKOMCTBO C pPa0OTOW OCHOBHBIX MNPHOOPOB W O0O0OPYIOBAaHUS JUIS
TEXHOJIOTUYECKUX MCCIICIOBAHUM, a TAKXKE IMOJIy4CHHE MIEPBUYHBIX POPECCUOHATIBHBIX YMEHUH U HABBIKOB
CaMOCTOSITSIIBHOTO TBOPYECKOI'O BBITIOJHCHHUS 3a/1a4 MPAKTUKH.

2 B pe3yabTaTe NPOX0:KIeHUS MPAKTUKH 00yYalOIIUiics T0JIKeH:

Obaaoams cnenyomUMI KOMIETEHIMSIME U WHauKatopamu ux aoctmwkenus: 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; OIIK-6.1; OIIK-6.2; OIIK-6.3.

3name:

- TIOPSAZIOK OpraHU3alluy, TUTAHUPOBAHMSI, TTPOBEICHUS U 00ECIICUCHHs] HAyYHO-HCCIEA0BATEIbCKIX
paboT C WCMONB30BAaHUEM COBPEMEHHBIX TEXHOJIOTH, MPEJCTaBICHHN 00 OpraHu3alil XUMHUYECKOTO
MIPOU3BOJICTBA;

- OCHOBHOE 000py/IOBaHUE, IPUMEHIEMOE B HAYYHBIX UCCICIOBAHUSAX U XUMHUYECKON TEXHOJIOTHUH U
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MPUHIIUII €r0 ICUCTBUS,

Ymemo:

- OCYIIECTBJIATH IOMCK, 00pabOTKy M aHaIN3 HAyYHO-TEXHHYECKOH HH(POpPMALUU TO MPOPHIIIO
IIPOMICHHOM ITPAaKTUKH, B TOM YHUCJIE C IPUMEHEHHEM Internet-TeXHOIOTU;

- HCIIOJIb30BaTh COBPEMEHHBbIE MPUOOPHI M METOJMKU MO MpO(WII0 MpOorpaMMmbl OakaiaBpHara,
OpPraHU30BBIBATH MTPOBEJICHHUE SKCIIEPUMEHTOB U UCTIBITAHUH, IIPOBOJUTH HX 0OPA0OTKY M aHAIM3UPOBATH HX
pe3yJIbTaThl.

Braoemy:

- CIOCOOHOCTBIO M TOTOBHOCTBIO K HCCIIEIOBATEIbCKOW JEATENILHOCTH IO MPOQWII0 H3ydaeMoi
IIporpaMMbl OakajaBpHuara;

- TMEepPBOHAYAJIbHHIMA HaBbIKAMU Pa0OTHl C HAYYHO-TEXHUYECKOW, CIPABOYHOW JUTEPATypoud U
AJIEKTPOHHBIM PECYpCaMU MO TEOPETUUYECKUM U TEXHOJIOTMYECKUM aCleKTaM XUMUYECKOW TEXHOJIOTUH,

- KOMIUIEKCOM TE€pBOHAYaJIbHBIX 3HAHUW W TMPEACTaBICHUN 00 OpraHu3alud XHMHYECKOTO
MIPOU3BOJICTBA;

- HaBBIKAMU W3JIOKEHUS TIOJIYYCHHBIX 3HAHUU B BHJE OTYETA O MPOXOXKJICHUU MPAKTUKH, OTMHCAHUS
HCXOJHBIX MAaTEPHAIIOB, TEXHOJOTUYECKOW CXEMbI IIPOU3BOJICTBA, KOHTPOJIS KaueCTBA TOTOBOW MPOIYKLIHH.

3 Kpartkoe coaep:kaHne NPaAaKTUKH

Pazgen 1. 3HakoMCTBO ¢ OpraHu3amueil W OCYLIECTBJICHHEM HAYYHO-UCCIEA0BATENbCKOM
AeATeJIbHOCTH

[IpaBuna TexHWKH 0€30MaCHOCTH B XUMUYecKoW aboparopuu. [IpuHIMOBI OpraHU3alMi Hay4qHO-
nccaenaoBaTenbckoi. CoBpeMeHHbIE MPUOOPHI, TPUHITUIT UX pabOTHl M METOJBl aHAIIN3a, UCIOJIb3yeMbIC B
Hay4YHOU JIeATENbHOCTH 10 poUITI0 MporpaMMbl OakagaBpHara.

Pa3znea 2. 3HaKOMCTBO ¢ MPOU3BOJACTBEHHOM 1eATEJILHOCTHI0O B XUMHUYECKOM TE€XHOJIOTMH

HomMmeHknarypa npoyKTOB XMMUYECKOTO MTPOU3BOACTBA. OCHOBHBIE IPOU3BOICTBEHHBIE MPOLECCH B
COOTBETCTBUU C TEXHOJOTHMYECKOW cxeMou mnpennpusatus. OCHOBHbIE MMapaMeTpbl IPOU3BOACTBEHHBIX
MPOLIECCOB U pabOThl TEXHOJOTHYECKOro o0OpynoBaHUS. MeTonpl KOHTPOJIST U YIpaBleHUs
TEXHOJIOTMYECKUMH Iporieccamu. KOHTposIp kayecTBa rOTOBOM MPOIYKIUH.

Pasznen 3. CucremaTnzanus MaTepualia, moAroToBKa ordera

Coop, oOpaboTka u cuctemaTu3anus uHopmaroHHoro wmarepuana. OdopmileHHe oTyeTa.
TpeGoBanusi, mpeabsABIsieMble K HAMCAHUIO U MPEACTABICHUIO OTYETA.

KonkperHoe conepkanue y4yeOHOW TPAaKTUKU ONpEAENseTcs WHIUBUAYAIbHBIM 3aJaHUEM
o0yyaronierocs ¢ y4eroM MHTEPECOB M BO3MOXKHOCTEW Kadenphl WM OpraHU3aluu, I7ie OHa IPOBOJAUTCA.
NunauBuayanbHoe 3aqaHue pa3padbarbiBaeTcs 1Mo Npouiio U3yyaeMoii mporpaMMbl OakanaBpHara.

4 O0beM NPaAKTHKHU

O0beM nNpaKkTHKH
Bua yueOHo# padoThl Axax. | Actp.
3E
4. 4.
OO0masi Tpy10€eMKOCTh NPAKTHKH 3 108 81
B TOM 4YHcJie B (popMe MPAKTHYECKO#i MOATOTOBKH 3 108 81
CamocrositesibHas padora 3 108 81
8 MoM Hucie 8 hopme NPaKmuieckou no020moeKu 3 108 81
KonrtakTHas camocrositenbHas paboTa 0,4 0,3
CaMOCTOATENBHOE U3YUEHHUE PA3/IENIOB PAKTUKH 3 107,6 | 80,7
B TOM 4HcJiIe B (popMe MPAKTUYECKON MOATOTOBKU 107,6 | 80,7
Bujx uTOroBoro KOHTpoJIf: 3adeT ¢ OLlEHKOH

AHHOTanuA padoyeil MpOrpaMMsl
«IIpon3BOACTBEHHOM NMPAKTHKH:
TEXHOJIOTH4eCKOH (IIPOEKTHO-TEXHOJIOTHYeCKOM) MPaKTHKN»

1 Ieab NpPaKTHKH — TMOJy4YeHHE MPOPECCHOHATBHBIX YMEHMH M OIbITa MpOodecCHOHATBHON
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NESITENbHOCTH IYTEM CaMOCTOSATEIBHOTO TBOPYECKOI'O BBINMOJIHEHMS 3a/ad, NOCTaBIEHHBIX MPOrpaMMOM
MPAKTUKHU, MPAKTUYECKOE O3HAKOMIIEHHE CO CTPYKTYPOM NPEANpPHUSATHS, C OCHOBHBIM TEXHOJIOTHYECKUM
000pyZ0BaHNEM U U3yUYECHHE TPOLIECCOB MTPOU3BOJICTBA OCHOBHBIX BUJIOB HEOPTaHHMUECKUX BELIECTB, a TAKXKE
XUMHYECKOU MPOLYKIHH.

2 B pe3yabTaTe NPOX0:KIeHHS NPAKTUKU 00YYAOIIUIICS 10JIKEH::

Obnadamye CleAyIOMUMA KOMIIETEHIIMSMU ¥ WHIUKATOPAMH UX TOCTH)KECHUS:

VYK-3.1, YK-3.2, VK-3.3, VK-3.4, VK-3.6, TIK-1.1, TIK-1.2, TIK-1.3, TIK-3.1, TIK-3.2, TIK-3.3,
I1K-6.1, I1K-6.2, T1K-6.3

3namy:

- TEXHOJIOTMYECKHE IPOLECCHl U OCHOBHOE TEXHOJIOTHYECKOE O0O0pYAOBaHHE, HCIOJIb3yeMOE IpHU
MOJIyY€HUU HEOPTaHUYECKUX BELIECTB U MaTEPUAIIOB;

- OCHOBHBIC TPHUHIIUIBI, METOABI U (POPMBI KOHTPOJS TEXHOJOTHYECKOTO IMpOIlecca M KadecTBa
IPOJKLHH;

- OCHOBHBIE HOPMATHBHBIC JOKYMEHTHI IO CTaHIApTHU3AIMU W OOOPYAOBaHUS M CEPTHPUKAINU
IPOJKLIHH;

- MpaBujia TEXHUKU OE30MaCHOCTU U MPOU3BOJCTBEHHON CAHMTApPUH; OPraHU3ALMOHHYIO CTPYKTYPY
MPEANPUSTHSL.

Ymems:

- UCIOJIb30BaTh TEXHUYECKUE CPENCTBA ISl M3MEPEHHs] OCHOBHBIX IapaMeTPOB TEXHOJOTHYECKOTO
rpolecca HEOPraHMYeCKNX BEUIECTB U MaTEPHUAJIOB;

- aHaJM3UPOBATh TEXHUYECKYI0 JOKYMEHTAlWIO, pPEaJUu30BbIBaTh Ha MPAKTHUKE TpeOOBaHUs
HOPMaTHUBHOM JOKYMEHTAITUH.

Braoemnw:

- METOJJaMH MoJ00pa TEXHOJIOTHYECKOT0 000PYA0BaHMsI, METOJAMHU YIIPABIECHUS TEXHOJIOTHYECKUMHU
IpoleccaMmu IpOU3BOJICTBA;

- METOJIaMH OCYIIECTBIIEHNS TEXHOJIOTMYECKOTO NPOLIECC B COOTBETCTBUHU C PETJIAMEHTOM.

3 Kpartkoe coaepxxanue NpakTUKHU

Pasgen 1. O3HakomJ/ieHMe €O CTPYKTYPOH NpeANpUSTHA M TEXHOJIOTHeil MpPOM3BOACTBA
HEOPraHW4eCKMX BelleCTB U MAaTePHAJIOB

O61as xapakreprcTuka npeanpustus. HoMmeHnkinaTypa 1 00beMbl BBIITyCKaeMOM MpoayKIIMU. MeTo bl
npou3BoJACTBA. IIpuHIMNUMANbHAs TEXHOJOTMYECKass CxXema Mpou3BojAcTBa mponykuuu. CTpykrypa
NPEANPUITHS, OCHOBHBIE IPOU3BOJICTBEHHBIE I1l€Xa MW OTHCJICHHS. XapaKTepUCTUKH OCHOBHOTO
000pyI0BaHUA.

Pasnea 2. U3yuyeHHe OCHOBHBIX TEXHOJOTHYECKHX IPOLECCOB, MAPaMETPOB M METOJ0B MX
peryJiipoBaHMsl HA KOHKPETHOM MNpPEANPHUSITHM MO NPOU3BOJACTBY HEOPraHMYECKUX BelleCTB U
MaTepHuaJIoB. Bbino/HeHHe HHAMBUAYAJIbHOI0 3aJaHUS

OcCHOBHBIE POU3BOJICTBEHHBIE ITPOLIECCH B COOTBETCTBUHU C TEXHOJIOTMYECKON CXEMOU MpeAnpUsITHSI.
OcHoBHBIE TapaMeTpbl MPOU3BOJCTBEHHBIX IPOILIECCOB M PabOThl TEXHOJOTHMYECKOro 00OpyIOBaHUA.
MeTtoapl KOHTPOJSL W YIOPABICHHUS TEXHOJOTMYECKMMH IpouieccamMu. KOHTpoJsib KadyecTBa TOTOBOM
MPOAYKLIHH.

BrinonHenue MHAMBUTyadIbHOTO 3aJaHUS.

Pa3pea 3. Cucremarusanusi MaTepuana, noAroToBKa or4era

O06001IeHre 1 cucTeMaTH3aIus JaHHBIX M0 CTPYKTYpE, TEXHOJIOTUU MPOU3BOICTBA, MPUMEHIEMOMY
000pyIOBaHHUIO, BBITYCKAaEMOU NpeanpuUsaTHeM MPOIYKIHHU, MeToJaM U (opMaM KOHTPOJS MPOJIYKIIHH.
[Touck u cbop Hemocraromux AaHHbIX. [loaroroBka u Hamcanue otdera. [loAroroBka U HamucaHue oT4eTa
10 BBINOJHEHUIO MHAUBUAYAIBHOTO 3aJaHUS.

4 O0beM NPpaKTHKH

O0beM NpakTHKH
Bua yuyeoHo# padoTnl Axan, | Acip.
3E
4. 4.
O01mas TPy10eMKOCTh NPAKTHKH 3 108 81
B TOM 4ucJje B ¢popMe MPaAKTHYECKOI MOATO0TOBKHU 3 108 81
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CamocTosiTe1bHasi paboTa 3 108 81

KoHrakTHas camocrositenbHas paboTa 0,4 0,3
CamocTosITeIbHOE U3YUEHHE Pa3AeIOB MPAKTHKH 3 107,6 | 80,7
8 MOM Hucie 8 hopme NPAKmu4eckol no020Mmo6KuU 107,6 | 80,7
Buj nTOroBoro KOHTpoOJIs: 3auer ¢ oneHKoOI

AHHOTanus padouyeil MporpaMmbl
«IIpou3BoACTBEHHON NMPAKTHKHU: HAYYHO-HCCJIeJ0BATeIbCKOI padoThbI»

1 Heanb npakTuku — popMupoBanue MpodeccnoOHATBHBIX KOMIIETESHITHA U IPHOOPETEHIE HABBIKOB B
00JaCTH TEXHOJIOTMH HCEOPraHWYECKUX BEHIECTB IOCPEJICTBOM IUIAHUPOBAHUS H  OCYIIECCTBIICHUS
IKCMIEPUMEHTALHOU JICATSIILHOCTH.

2 B pe3yabTaTe NPOXOKIEHUSI MPAKTHKH 00YYAIOIIHIICS TOJIKEH:

Obnadams ClenyONUMA KOMIIETCHIIMSIMU U UHIUKATOPAMH UX JOCTHKECHUS:

YK-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, [IK-4.1, TIK-4.2,
I1K-4.3, TIK-5.1, TTIK-5.2, TIK-5.3.

3namy:

- TOPSIOK OpTraHW3allM¥, TUTAHWPOBAHHS W TIPOBEJACHHS HAyYHO-UCCIICOBATEILCKUX pPaboT ¢
HCII0JIb30BaHNEM TIOCIICAHUX HAYYHO-TEXHUICCKUX JOCTHIKEHUH B JAHHOW 00J1acTH;

- TEOPETUYECKUE OCHOBBI XHMHUECKOH TEXHOJIOTHH;

- CBOMCTBa XUMHUYECKUX DJIEMEHTOB, COSAMHCHNN M (PYHKITMOHATLHBIX MAaTEPHUAJIOB HA KX OCHOBE JIJIS
pelIeHus HaydHO-UCCIIeI0BATEIbCKUX 3a1a4.

Ymemo:

- OCYIIECTBJIATh TMOUCK, 00OpabOTKYy M aHAIN3 HAYYHO-TEXHHUYECKOW HWHMOpMAIMU 1Mo MPOQHITIO
BBITIOJIHSAEMOM pabOThl, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTH;

- paboTaTh Ha COBPEMEHHBIX MpUOOpax Al HAyYHBIX MCCIEI0BAHUN, OPraHU30BbIBATh NPOBEICHUE
SKCIEPUMEHTOB U UCTIBITaHU, IPOBOAUTH X 00pabOTKY M aHATM3UPOBATH PE3YIIbTATHI;

- IPUMEHSATh TEOPETUYECKUE 3HAHUS, TIOJTYUECHHbIE MPU U3Y4YEHUH €CTECTBEHHO-HAYYHBIX TUCIUIUIMH
JUIS aHAJIM3a SKCIIEPUMEHTAIbHBIX JAHHBIX.

Braoemy:

- OCHOBHBIMH HaBbIKAMU OpraHU3allid HAyYHO-UCCIEAOBATEIBCKUX U  TEXHOJOTHYECKHX
AKCIIEPUMEHTOB;

- METOJaMHU MOUCKA M U3YUYECHUS HaydHO-TEXHUUYECKON MH(OPMALIUU N0 TEMAaTHKE UCCIEA0OBAHMUSL.

3 Kparkoe coaepxxanne NpakTUKHU

Pa3znen 1. BoinosiHeHHe HAYYHBIX HCCJIEI0BAHU M

CocraBienue mporpaMmmsl uccienaoBanus. CTpyKTypa U coJepKaHHUe OCHOBHBIX Pa3/iejOB OTYETa O
Hay4YHO-HCCIIeI0BATENbCKON padoTe.

dopmynupoBaHUE LENe M 3a7ad HMCCIEJ0BaHUS; COCTABICHHWE aHATMTUYECKOro 0030pa Mo TeMe
uccienoBaHus; BbIOOp AG(GEKTUBHBIX METOJOB M METOAMK JOCTIDKEHHUS IKENaeMbIX pe3ylbTaToB
UCCIIeIOBAHUSL.

[IpoBeneHne COOTBETCTBYIOUIUX SKCIIEPUMEHTOB JUIS MOJIY4EHUS! IPAKTHUECKUX PE3y/IbTaTOB.

Pa3nea 2. IloaroroBka Hay4HOro J0KJIaja U NMpe3eHTaluH

Ananus, WHTeprmperanus U 0000IIeHHE pPEe3ylTbTaTOB HCCIEN0BaHUS; (HOPMYIUPOBKA BHIBOJIOB;
HamucaHue OTYeTa.

4 O0beM NPpaKTHKH

O0bem NpakTHKH
Bua yuyeOHo# padoThl Axan. | Actp.
3E

4. u.
O0mas Tpy10eMKOCTh NPAKTHKH 7 252 189
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 2,67 96 72
B TOM 4HcJje B hopMe NPAKTHYECKOil MOAT0TOBKH 7 252 189
[Ipaktuueckue 3ausarus (113) 2,67 96 72
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8 MoM Hucie 8 hopme NPAKMU4eCcKol no020MmoBKU 2,67 96 72
CamocrosiTesibHas padoTa 4,33 156 117
KoHrakTHas camocrositenbHas paboTa 0,4 0,3
CaMocCTOsATeTbHOE U3YUYEHUE PA3/ICIOB MPAKTUKU 4,33 155,6 | 116,7
8 MoM Hucie 8 hopme NPAKmu4eckol n0020MmoeKuU 155,6 | 116,7
Bua nToroBoro KOHTpoJIs: 3a4er ¢ oneHKOMH

AHHOTanuA padoyell MporpamMMspl
«IIpou3BOACTBEHHOI MPAKTUKM: NPEAIUINJIOMHON MPAKTUKH»

1 e b MPAaKTHKHU — 3aKPEIICHUE TEOPETUICCKUX 3HAHUH M TPAKTUYICCKUX HABBIKOB, TIOJYICHHBIX B
nporecce 0OO0y4deHHUsT MO MporpaMMe OakanaBpuaTa; NPUOOPETEHHE MPAKTUUECKOrO OIbITa pabdoThl C
WCTOYHUKAMH HAYYHO-TEXHUYCCKOW WHQPOpPMAIMHM, OIbITa TIOCTAHOBKM ¥ BBHINIOJTHCHHS HAyYHO-
HCCTIEI0OBATEILCKUX U MPOCKTHBIX 3aJ[a4; OBJIAJICHHE METOJOJOTHEH U METoJaMHu 00pabOTKH Pe3ySbTaToB
WccaeoBaHusl; cOOp, MOArOTOBKA U aHAJIN3 MATEPHAIIOB IO TEMAaTHKE BBIMYCKHOW KBaTU(DHUKAIMOHHOMN
paboTHI.

2 B pe3yabTaTe NpOX0:KAeHUs NMPAKTUKU 00YYAIOUIUIICS 10JI2KEH::

Obnadame CcAENYIONMMH KOMITETCHIMSIMH W WHAWKaTopamMu wux jgoctwxenus: [1K-1.1, TIK-1.2,
IK-1.3, MK-2.1, TIK-2.2, T1K-2.3, TIK-3.1, TIK-3.2, TIK-3.3, TIK-4.1, [1K-4.2, [1K-4.3, TIK-5.1, TIK-5.2,
I1K-5.3, T1K-6.1, TTK-6.2, TIK-6.3.

3namey:

- OCHOBBI OPraHU3AIMHA U METOJIOJIOTUIO HAYYHBIX UCCIICTIOBAHUI;

- COBpPEMCHHBIC HAYYHbBIC KOHIICTIIIHHA TEXHOJIOTHH;

- CTPYKTYpPY ¥ METO/IbI YIIPABJICHUSI COBPEMEHHBIM MPOU3BOACTBOM.

Ymems:

- pa0oTaTh C TEKCTaMU HAy4YHBIX CTaTe€ll OTEYECTBEHHBIX M 3apyOCKHBIX HAyUYHBIX KYpPHAJIOB,
M0JIb30BaThCS HAYYHO-CIIPABOYHBIM aIlapaToM, 0OpMIIATh PE3Yy/IbTaThl HAYYHBIX UCCIIEIOBAHUII;

- HCTI0JIb30BAaTh MOJIyY€HHbIE TEOPETUUYECKIE 3HAHUSI JIIsl TOCTAHOBKH 3aa4 UCCIIEOBAHMUS.

Braoems:

- HaBBIKAMH CaMOCTOSTEIbHONW HAYYHO-HCCIIEI0BATENIbCKON AESITeTbHOCTH, PA0OTHl C HCTOYHUKAMHU
HayyHOU uHpopMaIuu, peQepupoBaHrs HAYUHbIX MYyOIUKALIUH.

3 Kparkoe coaepxxanne NpakTUKHU

Paznen 1. Opranuzanmsi ¥ oCylleCTBJIEHHE HAYYHO-UCCJIeA0BATEIbCKON M MPOU3BOACTBEHHOM
AeATeJIbHOCTH

Henu u 3amaun npeATuIUIOMHON pakTUKU. OpraHu3allioOHHO-METOIMYECKHE MEPOTIPUSTHS.

[TpuHIHIBI, TEXHOJIOTHH, (POPMBI U METOBI OPraHU3aLUK HAYYHO-UCCIIEI0BATEIbCKON IEATEIHHOCTH
Ha TMpUMEpe OpraHu3aluu HaydHOW paboTel kKadeapsl (mpobiaemMHON TabopaTopuu, HAYYHOW TPYIIIBI).
[TpuHIHIBI, TEXHOIOTUH, POPMBI U METOIbI 00YUEHHS CTYJCHTOB Ha IPUMEPE OpraHu3aIiy yaeOHol paboTsl
Kadeapsl.

Pa3znen 2. BoinosiHeHMe MHAUBHAYAJIBHOrO 3a1anust. O0001IeHHe U CHCTEeMAaTH3AIHUA JaHHBIX
JJIs1 BBIIOJIHEHUS BBINIYCKHOM KBaJIM(UKanuOHHO# padoTel. OdopMienne oTuera

CO6op, 0ob6paboTka u cucreMarusanus nHGopMalmoHHoro mMatepuana. Odopmienue oryeta. Jlnunoe
ydacTue 00yJaronierocs B BBIMOJTHEHUH HAyYHO-HCCIIeI0BATENbCKOM paboThl Kadeaphl.

[ToaroroBka MaTepuanoB JAjsl BHIMOJIHEHUS BBITYCKHON KBaTU(UKAIMOHHON paOOTHI.

4 O0beM NPpaKTHKH

O0beM NpakTHKH
Bua yuyeoHo# padoTnl Axan, | Actp.
3E
4. 4.
O0wmas TPy10eMKOCTh NPAKTHKH o 324 243
B TOM 4HcJje B hopMe NPAKTHYECKOIl MOAT0TOBKH o 324 243
CamocrositesibHast padora 9 324 243

135



8 MOM Hucie 8 hopme NPAKmu4eckol n0020Mmo6KuU 9 324 243
KoHrakTHas camocrositenbHas paboTa 0,4 0,3
CaMoCTOSTETbHOE U3YYEHUE Pa3/IIOB IPAKTUKU 9 323,6 | 2427
B TOM 4HciIe B (JOpME MPAKTUYECKON TOATOTOBKU 323,6 | 2427
Buj HTOroBOro KOHTPOJIS: 3auer ¢ oneHKoOI

5.5 I'ocynapcTBeHHasi HTOrOBas AaTTECTALMSA: BBINIOJTHEHHE M 3AILMTA BbIITYCKHOM
KBAJTH(PUKALUOHHOI padoThI

1 Henp rocyaapcTBeHHOH HMTOrOBOW aTTECTALMH: BBINOJHEHUS] M 3AIIUTHI BBIIYCKHOMN
KBATU(UKAIUOHHOH PadoThbl — BbISIBIICHHE YPOBHSI TEOPETHUECKOW M MPAKTUUECKOM MOJArOTOBIEHHOCTU
BBIITYCKHUKA BYy3a K BBIIOJHEHUIO IPO(ECCHOHATIBHBIX 33/1a4 U COOTBETCTBUS €0 MOJATOTOBKU TPEOOBaHUAM
®I'OC BO no HanpapieHUIO MOArOTOBKH 10 HaripaBiieHH 0 MoAroToBky 18.03.01 Xumuyeckasi TEXHOJIOTHS.

2 B pe3yabTare NpOXO:KIeHHS TOCYAAPCTBEHHOH HWTOIOBOIl ATTeCTAllMM: BBINOJHEHHA W
3alIMThl BBIMYCKHON KBAJM(PUKALMOHHOI padoThl y CTyJdeHTa npoBepsiercsi cGOpMHPOBAHHHOCTH
CJIeIYIOIIUX KOMIIeTeHIN i, a TAKKe CJIey0IMX 3HAHUI, YMeHH i U HABBIKOB, 103BOJISIOIIMX OLIEHUTH
cTelneHb rOTOBHOCTH 00y4aloluXcs K JajbHeleil npodgeccuoHaIbHON AeATeJIbLHOCTH.

BoimyckHuk, ocBoMBIIMK — mporpaMMmy — OakanaBpuara, JOJDKEH o0iajgarh — CIEIyIOLIUMU
KOMITETEHIIUSIMU:

VYK-1.1, YK-1.2, VK-1.3, VK-1.4, VK-1.5, VK-2.1, VK-2.2, VK-2.3, YVK-2.4, YVK-2.5, YK-2.6,
VYK-2.7, YK-2.8, YK-2.9, VK-3.1, VK-3.2, VK-3.3, VK-3.4, VK-3.6, YK-4.1, YK-4.2, VK-4.3, VK-4.4,
VYK-4.5, YK-4.6, YK-4.7, VK-4.8, YK-4.9, VK-5.1, YK-5.2, VK-5.3, VK-5.4, YVK-5.5, VK-5.6, VK-5.7,
VYK-5.8, YK-5.9, VK-6.1, VK-6.2, VK-6.3, VK-6.4, YK-6.5, YK-6.6, YK-7.1, YK-7.2, VK-7.3, VK-7.4,
VYK-8.1, YK-8.2, YVK-8.3, VK-8.4, VK-8.5, VK-8.6, YK-8.7, YK-8.8, YK-8.9, YK-9.1, VK-9.2, VK-9.3,
YK-10.1, YK-10.2, YK-10.3, YK-11.1, YK-11.2, YK-11.3, YK-2.10, YK-5.10, YK-5.11, YK-5.12, YK-5.13,
VYK-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, TIK-1.3, TIK-2.1, TIK-2.2,
[IK-2.3, MIK-3.1, [IK-3.2, T1K-3.3, TIK-4.1, TIK-4.2, TIK-4.3, TIK-5.1, [IK-5.2, I1K-5.3, TIK-5.4, TIK-5.5,
[IK-5.6, YK-3.5, [1IK-6.1, T1K-6.2, TIK-6.3; OIIK-6.1; OIIK-6.2; OIIK-6.3

3namo:

- TOPSIOK OpraHu3aliy, IUIAHUPOBAHMS W TPOBEICHHS HAYyYHO-UCCIIEIOBATEIbCKUX paboT ¢
MCI0JIb30BaHMEM MOCIEAHUX HAYYHO-TEXHUYECKUX JOCTHKEHUH B TaHHOW 001acTH;

- (U3UKO-XUMUYECKUE OCHOBBI XMMHUECKON TEXHOJIOTUH, MPUMEHSTh 3TU 3HAHUS HA MPAKTUKE;

- OCHOBHBIE TpeOOBaHHUS K MPEICTABICHUIO PE3yIbTATOB IMPOBEJCHHOIO HCCIEAOBAHUS B BHJIE
Hay4HOI'O OTYETa, CTaThbU WK JOKJIa/a.

Ymemn:

- CAMOCTOSITENILHO BBISABIIATH NMEPCIIEKTUBHBIE HANPABJICHUS HAyYHBIX MCCIe0BaHUNA, 000CHOBBIBAThH
aKTyalbHOCTb, TEOPETUUYECKYIO M MPAKTHUUYECKYI0 3HAYMMOCTh MPOOJIEMBI, IPOBOAUTE 3KCIIEPUMEHTAIIbHBIE
UCCIIEIOBAHUS, AaHAJTM3UPOBATh U MHTEPIIPETUPOBATH NOJIYYEHHBIE PE3YJIbTATHI;

- OCYILIECTBISITH IOMCK, OOpabOTKYy M aHajdu3 Hay4YHO-TEXHHYECKOH uHpopMaluu 10 Teme
BBITOJIHAEMON pabOThl, B TOM YHUCIIE C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHH;

- paboTaTh Ha COBPEMEHHBIX PHOOpaX, OPraHU30BbIBATh IPOBEICHUE SKCIIEPUMEHTOB U UCTIBITAHUH,
MIPOBOJIUTH UX 00pabOTKY M aHAIU3UPOBATH PE3YJAbTATHI.

Braoemw:

- METOJI0JIOTUEN U METOJMKOW NMPOBENEHUS HAayYHBIX MCCIEI0BAHUI; HAaBBIKAMU CaMOCTOSTEIBHON
HAy4YHOH U UCCIIE0BATEIILCKOM padoTHI;

- HaBbIKaMU pabOThl B KOJUIEKTHBE, IUIAHUPOBaTb M OPraHM30BBIBATH KOJUICKTHUBHBIE HAy4HbIE
HCCIIEIOBAaHU; OBJIaJIeBaTh COBPEMEHHBIMH METOJJAMU MCCIIEI0OBAHMS U aHAJIM3a ITOCTABJICHHBIX MPOOJIeM;

-CIIOCOOHOCTBIO PEIIaTh MOCTABICHHBIC 3a/1a4H, UCTIOIb3Ysl YMEHUS U HAaBBIKH B OpPraHU3aIMH HaAy4qHO -
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HCCIIEIOBATENILCKUX U TEXHOJIOTUYECKHUX paboT.

3 Kpartkoe coaep:kaHMe rocyJapCTBeHHOH HTOrOBOHl aTTeCTALMHM: BBINOJHEHHS W 3ALIUTHI
BBINIYCKHON KBAJM(HMKALUOHHON padoThl (WM Apyroe pacmupenue u3 coorsercrBymwoimero ®I'oC
BO)

l'ocynapcTBeHHass UTOTOBasi aTTECTAIMSA: BBINIOJIHEHUE M 3alUTa BBITYCKHOW KBaTU(UKAIIMOHHON
paboTel mpoxoauT B § cemecTpe Ha 0a3e 3HAHWI, YMEHHWH W HAaBBIKOB, MOJYYCHHBIX CTYICHTAMHU IPH
n3ydeHuu quciurind HanpasiaeHus 18.03.01 XumMuuyeckas TeXHOJOTHA_U TIPOXOKICHUS MTPAKTHUK.

l'ocynapcTBeHHast UTOroBasi aTTeCcTalysl: BBINOJIHEHUE U 3alllUTa BBIIMYCKHON KBalM(UKALMOHHON
paboTHI MPOBOAMUTCS TOCYIAPCTBEHHON SK3aMEHAIIMOHHON KOMHUCCHEH.

KoHTposs ypoBHs c(hOpMHPOBAHHOCTH KOMIETESHIHA 00yJarOIUXCsl, IPUOOPETEHHBIX TPU OCBOCHUHU
OOIl, ocymecTBisieTcs MyTeM NPOBEACHUS 3alllUThl BBINYCKHON KBanu(pukaunoHHOW pabotsl (BKP) u
MIPUCBOEHUA KBaIM(UKALIUU «OaKaIaBpy.

4 O0beM rocyiapcTBeHHOl HWTOrOBOIl aTTeCcTAllMM: BBINOJHEHMSA W 3alUTHI BBINTYCKHOM
KBATH(UKALUOHHOH padoThI

. B 3aueTHbIX B akanewm.
Bunel yue6HOM paboTh
CIMHUIIAX gacax
O6mas Tpynoemkoctb 'MA o yueoHomy miany 6 216
KonTakTHas padora (KP): - -
CamocronTesannasi padora (CP): 6 216
KoHTakTHas paboTa — HTOTOBast aTTECTAIHS 6 0,67
Brmonnenue, Hanrcanue u opopmienne BKP 6 215,36
Buja kouTpoJs: 3amuta BKP
N B 3auetHbIX B actponom.
Bupr yue6HO#M paboThI
eIMHUIIAX qacax
O6mas Tpynoemkoctb 'MA o yueoHoMy muiany 6 162
KonTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 6 162
KonTtakTHas paboTa — HTOrOBasi aTTeCTaIUs 6 0,5
Brimonnenue, Hanucanue u opopmiaeHue BKP 6 161,5
Bun konrpoJs: 3amuTa BKP

5.6 ®aKyJbTaTUBBI
AHHOTANUA padoyeil MPOrpaMMbl THCUUIIMHBI
«IlepeBo HAYYHO-TEXHUYECKOI JTUTEPATYPHI»

1. Heap aMCHUNIMHBI — TpUOOpeTeHHe OOyYaromuMHCs o0Imeld, KOMMYHUKATHBHOW U
npodeccHoHaAIbHON KOMIIETEHINI, YpOBEHb KOTOPBIX HA OTACNBHBIX JTamax S3bIKOBOW MOJITOTOBKU
MO3BOJIACT  BBINIOJIHATH ~ Pa3M4YHbIe BHJBI NMPO(ECCHOHATBHO OPHEHTHPOBAHHOTO IIEPEBOJAa B
MIPOU3BOJICTBEHHON U HAYYHOU JESITETbHOCTH.

2. B pe3yabTaTe U3y4yeHUs: TUCHUILIMHBI 00yYAKOUIUIACS HOJIAKEH:

Obaadoams CleqyOIMA KOMIETEHIIMSIMA U WHIUKATOPAMH UX JTOCTHKEHUS :

VK-4.2; VK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.9

3name:

— OCHOBHBIE CITOCOOBI JOCTHKEHUS SKBHUBAJIEHTHOCTHU B TIEPEBOJIC;

— OCHOBHBIE TTPUEMEBI TIEPEBOJIA;

— SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKITHH SI3bIKA KAK CUCTEMBI;

— JIOCTATOYHOE JJIsi BBITIOJHEHUS TIEPEeBOa KOJIMYECTBO JIGKCHUECKUX €IUHUI, (Hpa3eosioru3MoB, B
TOM YHCJI€ COIIMANLHBIX TEPMUHOB M IMHTBOCTPAHOBEIUECKUX PEaIHIA;

Ymems:

— IPUMEHSATH OCHOBHBIE PUEMBI TIEPEBO/IA;
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— OCYIIECTBISATh MHCbMEHHBIH NEPEBOJl C COONIOJCHHEM HOPM JIEKCHUYECKOH AKBUBAJICHTHOCTH,
coOI0ICHHEM IPAMMATHYECKIX, CHHTAKCHUECKUX M CTHIIMCTHYECKUX HOPM;

— 0(hOpMIIATH TEKCT MEPEBO/Ia B KOMITBIOTEPHOM TEKCTOBOM PEIaKTOPE;

— OCYILECTBJIATH TEPEBOJ C COOIIOJEHUEM HOPM JIEKCHUYECKON SKBHBAJICHTHOCTH, COONIOJICHHEM
IrpaMMAaTUYECKUX, CHHTAKCHYECKUX W CTWIMCTUYECKUX HOPM TEKCTa TeEepeBOJa W TEMIOPATbHBIX
XapaKTePUCTUK UCXOJTHOTO TEKCTa,

Braoemy:

— METOJHMKOW MpEeInepeBOTYECKOT0 aHaIM3a TEKCTa, CIIOCOOCTBYIOMIEH TOYHOMY BOCIIPHUSTHIO
HCXOHOTO BBICKA3BIBAHUS;

— METOJIMKOM TIOJrOTOBKU K BBHITIOJHCHHIO TEPEBO/IA, BKIFOYAs TIOMCK HHPOPMAIMH B CIIPABOYHOM,
CHEIMAILHOM JINTEpaType U KOMITBIOTEPHBIX CETSIX;

— OCHOBAaMH CHCTEMBI COKPAIIEHHOH ITePeBOUECKOM 3aIMCH MTPH BHITIOJIHEHUH TIEPEBO/IA;

— OCHOBHOW MHOS3BIYHON TEPMHUHOJIOTUEN CIIEHUATIbHOCTH;

— OCHOBaMU pedeprupOoBaHUs U aHHOTHPOBAHUS JINTEPATYPHI IO CIIEIIHATEHOCTH.

3. KpaTkoe coaep:kanue I CUUMIUHBI

Pazgen 1. OcHoBHBIE JieKCHYECKHEe W CTHJIMCTHYECKHE 3aKOHOMEPHOCTH IepeBoJa HAY4YHO-
TeXHUYECKOi JIuTepaTyphbl

1.1 Jlexcuyeckre 3aKOHOMEPHOCTH HAayYHO-TEXHHUECKOTo mepeBoaa. CMBICIOBON aHAIM3 Hay4YHO-
TEXHUYECKOTO TEKCTa M ero cerMeHTtanus. CTHIMCTHYECKHE OCOOCHHOCTH HAayYHO-TEXHUYECKUX TEKCTOB.
[Ipeomonenue TpymHOCTEH, CBSI3aHHBIX C PACXOXJICHHUEM CHHTAKCHYECKHX CTPYKTYp HWHOCTPAHHOTO U
PYCCKOTO TEXHUYECKHX TEKCTOB.

1.2 CpaBHeH#He MOpsI/IKa CIIOB B aHTIHICKOM M PyCCKOM IpeIoKeHHsIX. [lepeBo/T CltoB, ycTaHOBIICHUE
3Ha4YeHus cioBa. [lepeBo1 cBOOOAHBIX U (hpa3e0TOTHIECKHUX CII0BOCOUYEeTaHu. [IepeBo 1 3aroloBKOB TEKCTOB
U cTaTen

1.3 Cokpamenus. OcoOeHHOCTH X TiepeBoaa. Pa3BuTre HaBBIKOB MepeBojia Ha MMPUMEPE TEKCTOB TI0
TeMe «XuMuueckas adoparopus» «3MepeHust B XUuMUn».

1.4. Jlexcuyeckue TpaHcpopMaly MpU MEpeBOjE TEKCTOB MO TEeMAaTUKE XUMHUM U XUMHYECKON
TEXHOJIOTHUH.

Pa3znen 2. OcHOBHBIE TPaMMaTH4YeCKHe 0COOEHHOCTH NepeBoaa

2.1. OcobenHoctr mepeBoja mIpemioxeHuii Bo Bpemenax Indefinite, Continuous., Perfect, Perfect
Continuous Ha puMepe MepeBoa TEKCTOB MO0 TeMaTHKEe XUMHUYECKON TexHOIoruu [lepeBo1 mpuaaTouHbIX
MPEJI0KEHUM.

2.2. Metoapl U MpUEMBI NEPEBOIa CTPAIATEIILHOTO 3aJl0ra Ha MPUMEpPE MepeBoJia TEKCTOB M0 TeMe
"TexHoyioruu Oymymiero".

2.3. Tumbl yCIOBHBIX MpeNIOXKEHUH, MpaBuia U 0COOEHHOCTH MX nepeBoia. [IpakTuka mepeBoja
YCIOBHBIX MPEATIOKEHUI Ha IPUMepax TEKCTOB M0 Pa3IUYHBIM pa3/iesiaM XUMUU U XUMUYECKOU TEXHOJIOTHH.

2.4. MoanbHble TTIarojisl 1 0COOEHHOCTH UX MEPEeBO/Ia Ha MPUMEpE MepeBoia TEKCTOB « TeXHOIOT U,
«[IpompblieHHOE 060PYAOBAHUE)»

Pa3pnen 3. OcobenHocTH NepeBoia NMpeAI0KeHU ¢ HeTMYHBIMUA (OPpMaMH IJ1aroJia

3.1 Undunutus (HeonpeaeneHnas ¢opma riaroia). Poias HHGUHUTHBA B IPEAJIOKEHUN U BApUAHTHI
nepeBojia Ha pycckuii s3bik. [Ipudactus u repynauii. BapuanTel mepeBoaa Ha pPyCCKUM S3BIK.

3.2 UnounutusHele 000poTHl. O60OpOT AomnojHeHue ¢ HHGUHUTHBOM. OOOpOT mojjiexaliee ¢
nH(puHUTHBOM. Pa3nnyHbie BaprHaHThHI IepeBOa.

3.3 IlepeBoa mMpUYACTHBIX 0OOPOTOB. AOCONIOTHBIA MPUYACTHBIM OOOpPOT M BapHaHTHI MEPEBOA.
Pa3BuTHe HaBBIKOB MepeBoOa B chepe XUMUU U XUMUYECKON TEXHOJIOTHH.

Pasnen 4. OcobenHocTH pepepaTHBHOIO NEepeBOIa

4.1. Anroput™M mpeanepeBOAUECKON paldOThl € HAaydYHO-TEXHUYECKHMM TEKCTOM II0 XUMHUKO-
TEXHOJIOTMYECKON TeMaTHKE.

4.2. AnropuTM cocTaBieHus pedepara o XUMHUKO-TEXHOJIOTHIECKON TeMaThKe (aHHOTAIIUN)

4.3. Anroputm paboThI 1o pedepaTUBHOMY MEPEBOIY MO XUMUKO-TEXHOJIOTHUECKON TeMaTHKe.

4 O0bem yueOHOM TMCUMIIINHBI

Cemectp

Bun yue6HOMI paboThI Bcero

5 cemectp 6 cemecTp
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3E A‘flaﬂ' 3E A‘f{aﬂ' 3E | Akax u.
OO01mast TpyI0eMKOCTh AUCIUTUTHHBI 4.0 144,0 2,0 72,0 2,0 72,0
KonTakTHasi padoTa — ayiuTOpHbIE 18 64 0.9 32,0 0.9 32,0
3aHATHA:
[TpakTaeckue 3anastus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHasi pa6oTa 2,2 80,0 1,1 40,0 1,1 40,0
KoHTakTHas camocTosiTesbHas paboTa 0,4 0,2 0,2
CamocTosITeIbHOE U3YUCHHE Pa3IeioB 2,2 796 1,1 39.8 1,1 39,8
JICLIATUTNHBI
Buabl KoHTpOJIA:
3auer 3auer
Cemectp
Bcero
Bu yueGHOM paGoTs! 5 cemectp 6 cemecTp
3E AfITp " | 3E A‘jITp | 3E | Acmp. w.

OO6mrast TpPyA0€MKOCTh JTUCITUTLTHHBI 4 108 2 54,0 2 54
KonrakTHasi paboTa — ayIMTOpPHBIE 18 48 0.9 24 0.9 24
3aHATHA:
[Mpaktugeckue 3ausTus (I13) 1,8 48 0,9 24 0,9 24
CamocrosiTeJibHasi padoTa 2,2 60,0 1,1 | 30,0 11 30,0
KonrtakTHas camocTosiTenpHas pabota 0,3 0,15 0,15
CaMOCTOSATEIbHOE U3YUCHHUE Pa3/ieioB 2,2 59.7 1,1 29 85 1,1 29 85
TACIATUINHEI
Buabl koHTpOJISA:
Buabl HTOroBOro KOHTPOJIS: 3auer 3auer

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIMHBI
«I'paxkgaHckas 3a1UTA B YpPe3BbIYANHBIX CUTYALUAX)»

1 Heap AMCHUNIMHBI — MOATOTOBUTH CTYACHTA K OCMBICICHHBIM IMPAKTUYECKUM ICHCTBUAM IIO
obOecrieueHHI0 CBOE 0€30MacHOCTH M 3alUThl B YCIOBUAX BO3HUKHOBEHHS YpPE3BBIYANHON CHTYaI[MU
MIPUPOIHOTO, TEXHOTCHHOTO M BOGHHOT'O XapakTepa.

2 B pe3yabTraTe H3y4eHHs JMCUMILIMHBI 00yYAIOIMIACH 10JI2KEeH:

Obnadoams cnenyomUMI KOMIIETEHIIUSAMH W HMHAUKaTopamMu ux goctmxeHus: YK-8.2, VK-8.5,
VK-8.7.

3name:

- XapaKTepUCTUKHU TPUPOJHBIX OEJCTBUIA, TEXHOTEHHBIX aBapHil M KartacTpod Ha pagHaIlOHHO-,
XUMHYECKU- U OMOJIOTMYECKU-OMACHBIX 00BEKTax, Mopaxaronire GakTopsl JPYTUX OMAaCHOCTEH;

- OCHOBBI BO3JCHCTBUS OMACHBIX (PAaKTOPOB UPE3BBIYAMHBIX CUTYAIlMil Ha YeJIOBEKa M MPHUPOJIHYIO
cpeny, AOMYCTUMBIE TpeeNbHbIE KPUTEPHUH HETaTUBHOTO BO3JICHCTBUS;

- Mepbl 0e30MacHOro MOBEACHUS NpU MPEObIBAHWU B paiioHaX (30HaX) MOKapoB, PaJAMOAKTHBHOTO,
XUMHYECKOTO U OUOJIOTHUECKOTO 3arps3HEHNUS,

- COCOOBI M CPEeACTBA 3aIIUTHI YEIOBEeKAa OT BO3ACUCTBUS MOPAKAOIUX (PAKTOPOB UPE3BBIYANHBIX
CUTYaIi MPUPOTHOTO, TEXHOTE€HHOTO ¥ BOGHHOTO XapakKTepa.

Ymemn:

- HCIIOJB30BAaTh CPEJACTBA 3AIIUTHI OPTraHOB JBIXaHUS W KOXHU, MEIUIIMHCKUE JJIs CaMO3allUThl U
OKa3aHUs IOMOIIH JIPYTUM JTIOJISIM;

- TPUMEHSTh TEPBUYHBIE CPEACTBA MOXKAPOTYIICHUS Ui JIOKATW3allMd M TYIIEHUS TOXapa,
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BO3HUKIIETO B ayAUTOpUH (Jabopatopun);

- OKa3bIBaTh ce0e M JPYruM MOCTPAJAABUINM MEAUITMHCKYIO TIOMOIIb C UCIOJIb30BAaHUEM TaOCIbHBIX U
MOAPYYHBIX MEIULIUHCKUX CPECTB.

Braoemu:

- MpHEeMaMH TMPOBEJCHUS YaCTUYHOW CAHUTApHOW OOpabOTKM HpU BBIXOJE W3 palioHA (30HBI)
PaZv0aKTUBHOI0, XUMUYECKOTO U OMOJIOTMYECKOT0 3arpsI3HEHUS (3apaXKeHUsl);

- croco0aMu ¥ TEXHOJIOTHSIMH 3alIUTHI B YPE3BbIUYANHBIX CUTYAIUSX.

3 Kpartkoe coaep:kanue JMCHUIIHHBI

Pa3nes 1. OnacHocTH NPUPOIHOro XapaKTepa.

Cruxuiinble O€ICTBUS, SIBICHUS NPUPOJbI Pa3pyLIUTENbHON CHUJIBI - 3€MJIETPSCEHUs, HABOJHEHMS,
CeNieBbIe MOTOKH, OIOJI3HU, CHEXHBIC 3aHOCHI, M3BEP)KEHUE BYJIKAHOB, OOBaNbI, 3aCyXH, yparaHsl, OypH,
MO>KApBI.

Pa3nes 2. OnacHocTH TEXHOT€HHOI0 XapaKTepa.

ABapun ¥ KaTacTpobl Ha paJWALMOHHO ONACHOM OOBEKTE, XUMHUYECKH OIIaCHOM OOBEKTE,
OMOJIOTMYECKH ONAacHOM OOBEKTe, Ha TpaHCHopTe (JKEIE3HOJIOPOKHOM, aBTOMOOMIIBHOM, PpEYHOM,
aBUAIMOHHOM); Ha THIPOCOOPYKEHUSX; HA KOMMYHAJIbHBIX CUCTEMAaX JKU3HEO0eCcTIeueHusl.

Pa3nen 3. OnacHocTH BOGHHOI0 XapaKrepa.

[IpumeHeHne opykus MacCOBOTO MOPaKEeHUs (SAEPHOT0, XUMUYECKOT0, OHOJIOTMUECKOTO), OOBIYHBIX
CPEICTB C 3a)KUTaTeNIbHBIM HAIlOJIHEHUEM, HOBBIX BUOB OPYXKUs. 30HBI 3apa’keHUS OT CPEJICTB MO PAKEHUS U
UX BO3/IEHICTBUE HA HACEIEHHUE U OKPYKAIOILYIO IPUPOJIHYIO CpeAy.

Pasznea 4. Ilo:xkapHasi 6€3011aCHOCTD.

[loxxapnass omacHocth. [lokapnas oxpana. Kiaccudukanus mnokapoB MOXKapoB B 3JaHMUSIX H
nomerieHusax. Craguu pa3BUTHs MokapoB. Jlokanmuzauusa W TymieHue moskapoB. IlepBuunble cpeacTBa
noxapotymenus (oraerymutenn OIl -8, OY-2, OBII-5, BHyTpeHHMIT TOKapHBIM BOJOMPOBOJI) M MpaBUiIa
MIOJIB30BAHMS. WMH. ABTOMAaTHYECKHE CHCTEMBI IIOKAPOTYIIEHUS — IPUHKICPHBIE W JIPCHYEPHBIE.
Orserymiamue BellecTBa — BOJA, IE€HbI, HETOpOYME ra3bl M pa30aBUTENH, MOPOLIKOBBIE COCTABBHI,
raJIOreH3aMEIlEHHBIE YIIIEBOJOPOIBI.

Pasznea 5. Komnieke MmeponpusiTuii rpakIaHCKoOM 321U THI HACEJIeHUS.

OmnosemieHne U MHGOPMHUPOBAHUE HaceleHHUs 00 omacHocTH. [IpuHATHE HaceleHHeM CUTHAIOB
onoseleHus («Buumanue BceM!», «BoznymHas TpeBora», «PaguanmoHHas omacHOCTb», «XHMHUYECKas
TpeBora», «OT60i OaCHOCTH») U MOPAAOK ACHCTBUS MO0 HUM. DBaKyallusl HACEIEHUS U3 30HbI ONACHOCTH.
CrniocoObl 3BaKkyaluu. DKCTpEHHas! 9BaKyalusi CTYIEHTOB U3 ayJAUTOPUHU IPU BOSHUKHOBEHHUHU HOXKapa.

CpenctBa nHIUBHIYAIbHOM 3amuThl opranoB aeixanus (I'TI-7, I'TI-9, P-2, V-2K, PIIA-1, PII-67M,
PY-60M, «®enukcy, I'’I3K, A, AI-3, [I3Y-K, UII-4M, UII-5, UII-6, KUII-8), koxu (JI-1, O3K)
4estoBeKka. MeIMIMHCKHUE CPEeCTBA 3alUThI.

CpencrBa KOJJIGKTMBHOM 3aluThl HacelneHus. Ha3HaueHue, 3alluTHbIE CBOWCTBA YOEXKHIL.
IIpotuBopanuanronusie ykpbiTus (IIPY, momzemHble mnemexoiHble Mepexojibl, 3aryyOleHHble CTaHLUU
METPOIOJIUTEHA), IPOCTEUIIINE YKPBITUS (TpaHIIEen, OKOIIbI, IepeKpbIThIe enn). [IpaBuia 3ansaTus yoexuia.

Paznen 6. Oxkazanue nepBoi MOMOIIH.

Oxa3zaHue IepBOM MOMOIIM IIPU O0KOraX, pPAHEHUsX, 3apakeHusAX. I[IpoBeneHune wyacTUUHOU
CaHUTapHOM 0OPabOTKH KOKHBIX IIOKPOBOB YEJIOBEKA IPH BBIXOJIE U3 30H PAIMOAKTUBHOIO, XMMUYECKOIO U
OMOJIOTUYECKOTO 3apaXKeHUs (3arpsI3HEHNs ), U3 30H M0KAPOB.

Paspen 7. JIukBUIAUMA NOCJIEICTBUI YPEe3BLIYAWHON CUTYallUM.

ABapuiiHo-criacaTenbHble paboThl. DKCTPEHHAs dBaKyalus U3 ayIUTOpUH (J1ab0paTopuu) B YCIOBUSIX
1o’kapa, paJualMoOHHOI0, XUMHUYECKOro, OMOJIOTUYECKOTO 3arpsi3HEHHs TEPPUTOPUHM C HCIOJIb30BAaHUEM
npocreimux cpeacts 3amuThl («Pennkey, I'JI3K, npotusorasa I'TI-7 ¢ JI1T-3).

4 O0beM y4eOHOM TMCUMITITHHBI

O0beM IMCHHUIIIMHBI
Bua yuyeoHo# padoTnl Axan, | Actp.
3E
4. 4.
O01mas TpyA0eMKOCTh JMCIHIIJIMHBI 1 36 27
KonTakTHas paboTa — ayANTOPHBIE 3aHATHS: 0,44 16 12
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Jlexun 0,44 16 12
CamocrosiTejibHasi padoTa 0,56 20 15

KoHrakTHas camocrositenbHas paboTa 056 0,2 0,15
CaMOCTOATEIbHOE U3YUEHHUE PA3JIENIOB TUCIUIUINHBI ’ 19,8 | 14,85
Bu1 HTOroBOro KOHTPOJIS: 3ayeT

6. TPEBOBAHMUS K YCJIOBUSAM PEATIM3AIIUU TPOT'PAMMbI BAKAJIABPUATA

6.1 O6mecucremubie TpeGoBanus k peanauzanuu OOII 6akanaBpuara

VYHuBepcUTET pacnojaraeT Ha IpaBe COOCTBEHHOCTH WJIM MHOM 3aKOHHOM OCHOBaHHM MaTE€pPUAJIbHO-
TEXHUYECKUM OOECTICUCHHEM O00pa30BaTEIbHOM ACSITENBHOCTH (NMOMEMICHUSIMU U O00OPYIOBAHHEM) IS
peanmzanuu OOII 6akanaBpuara.

Kaxnpiit oOyuaromuiics B T€4eHHE BCEro mepuoja oO0ydeHHsl oOecnedynBaeTcs WHIUMBUIYaIbHBIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHON HH(OPMAIMOHHO-00pa30BaTEIbHON Cpelle YHHUBEpPCUTETA.
OnekTpoHHass  WHGOPMAIMOHHO-OOpa3oBaTeNbHasl  cpefa  OOecreYrBaeT  BO3MOXHOCTh  JOCTYyNa
oOyuaronierocss u3 000l TOYKH, B KOTOPOW MMEETCsl IOCTYN K MH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM
cetn «MIHTepHET», KaK Ha TEPPUTOPUH YHUBEPCHUTETA, TaK U BHE €€.

DnekTpoHHas HHPOPMaAITMOHHO-00pa3oBaTeIbHaAs CPe/la YHUBEPCUTETa 00ECIICUNBACT:

— JIOCTYH K y4eOHBIM IJIaHaM, pabouyuM MporpaMmamM JUCIHUIUIAH (MOayJel ), MPAaKTUK, SJIEKTPOHHBIM
y4eOHBIM HW3JJaHUSM W 3JEKTPOHHBIM OOpa30BaTENBHBIM pPecypcaM, YKa3aHHBIM B pab0O4MX IpoTrpaMMax
JTUCLMIUIAH (MOYNEeN), IPaKTHK;

— ¢opMHPOBAHKE ANEKTPOHHOTO TOPT(POINO 0OyJaroIIerocs, B TOM YHCIIe COXpaHEHUE ero padoT u
OIICHOK 32 9TH padOTHI;

— (uxcanmio xoma oOpa30BaTEIBLHOTO TMpOIEcca, PEe3yabTAaTOB IMPOMEXKYTOUHOM aTTecTalluu u
pesynbTaToB ocBoeHus OOII GakanaBpuara;

— MpoBeJleHNe Y4eOHBIX 3aHATHI, MPOLEayp OLEHKH Pe3ylbTaTOB 00YUEHHUs, pean3alus KOTOPbIX
MpeyCMOTPEHa ¢ MPUMEHEHHEM 3JIEKTPOHHOTO O0y4YeHHsI, TUCTAHIIMOHHBIX 00Pa30BaTEeIbHBIX TEXHOJIOTUH;

— B3aMMOJEHMCTBHE MEXIY y4aCTHUKaMH 00pa30BaTeIbHOrO MPOIecca, B TOM YHCIIe CUHXPOHHOE U
(MIIK) aCMHXPOHHOE B3aUMOJICHCTBHS MOCPENCTBOM ceTu «HTepHeT».

OYHKIMOHUPOBAHUE 3JIEKTPOHHOM HHPOPMAIMOHHO-00pa3oBaTeIbHOW cpelbl obecrneunBaeTcs
COOTBETCTBYIOIIMMHU CPEICTBaMU HH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUHA W KBalu(uKanuen
pabOTHUKOB, €€ UCHIOJB3YIOIIMNX U MOJIepKUBaroInX. DYHKIIMOHUPOBAHHUE FIEKTPOHHOU HHPOPMAIIIOHHO -
00pa3zoBaTelIbHON Cpe/ibl COOTBETCTBYET 3aKOHOAAaTeNbCTBY Poccuiickoit denepanuu.

6.2 TpeOGoBaHNsI K MATEPHATBHO-TEXHUYECKOMY 00ece4YeHUI0

MarepuanbHO-TeXHUYECKast 0a3a YHUBEPCHTETa COOTBETCTBYET JCHCTBYIOLIMM IPOTHBONOKAPHBIM
IpaBWIaM M HOPMaM U 00ECIeYMBAET MPOBEACHHE BCEX BUAOB AUCIMIUIMHAPHON M MEKIMCIHUILTHHAPHON
MOJITOTOBKH, MPAaKTHYECKOH M Hay4yHO-HCCIEJOBATEIbCKOH pabOThl OOYyYarOmUXCs, MPETyCMOTPEHHBIX
y4eOHBIM IJIAHOM.

[Tepeuenp MaTepHaIbHO-TEXHHUYECKOTO OOECIICYCHHUS BKIIIOYACT: JICKIUOHHBIE y4eOHbIE ayAuTOPHU
(o6opynoBaHHbIE BUICOTIPOEKIIMOHHBIM 00opy0BaHHEM JuIst Ipe3eHTaIHH, CpeAcTBaMu
3BYKOBOCIIPDOM3BEJICHUS, 3KpaHOM, M HUMeEIIIUe BbIX0A B MHTepHeT), MoMemieHus Uil MpOBEICHHS
CEMMHAPCKUX M TMPaKTHMUYECKUX 3aHATUH (000pynoBaHHblE y4eOHOW MeOelnbto), OMOIMOTEKY (MMEIOIIYIO
paboune KOMITBIOTEpHbIE MecTa Ui oOydaromuxcs [0 Mporpamme OakalaBpHara, OCHAIICHHbIE
KOMIIBIOTEpAaMM C JOCTYNIOM K 0a3aM JaHHBIX M BBIXOJOM B VIHTepHeT), jJabopaTropuu, OCHalEHHbIE
COBPEMEHHBIM O00OPYZOBAaHHEM JJIsI BBIMOJHEHHS Hay4YHO-HCCIEI0BAaTEIbCKONH pabOThl, KOMIIBIOTEPHBIE
kiacchl. [lpu ucnonb30BaHUM 3JEKTPOHHBIX U3JIaHUH YHUBEPCUTET 00ECIIeYMBAET KaKJOr0 00ydJaroerocs
BO BpEMS CAMOCTOSITEIbHOM MOATOTOBKH pabOYMM MECTOM B KOMITBIOTEPHOM KJIacce € BBIX0J0M B MHTepHeT
B COOTBETCTBUU C TPYAOEMKOCTHIO M3y4aeMbIX U CIMILIHH.

[Tomerenuss mpeACTaBIAIOT COOOW yueOHble ayJUTOPUM MJS TNPOBEACHUS YYEOHBIX 3aHATHM,
MPEeyCMOTPEHHBIX NPOrpaMMoii OakasaBprara, OCHaIlleHHbIe 000PY0BaHUEM U TEXHUYECKUMU CPEJICTBAMU
o0y4eHHus, COCTaB KOTOPBIX OIpenensercs B padouyux mporpaMMmax TUCHMIUIMH (Mojynei). MarepuaibHO-
texauueckoe obecneuenne OOIT HGakanaBpuaTa BKIIOYALT:
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6.2.1 O0opynoBanue, He00X0AMMOe B 00pa30BaTeILHOM MpoLecce

Hayunbie nabopaTopun, CHa0)KEHHBIE CIEAYIOIIUM 000pyI0BaAHUEM:

ABTOMaTHYECKUN a7COPOLIMOHHBIN aHAJIN3ATOP YJENbHON MOBEpXHOCTU U nopucroctu Nova 1200e
Quantachrome CIIA — ucnonb3yercst A onpeaeneHusi TEKCTYPHBIX XapaKTePUCTUK MaTepHajioB (00bemMa u
pasMepa TOp, VYICIBHOW TOBEPXHOCTH) IO H30TEpMaM ajcopOruu- necopoumu azora mpu 77 K;
AncopOIroHHast ycTaHOBKA JUIS MCCIIEA0BAaHUS paBHOBECHOM ajicopbumu ra3os, [lpecc Pike IR ¢ nudpoBemm
JaTYAKOM JABJICHUSI - MCIIOJIB3YETCS U MIPECCOBAHMS TPaHyll KaTalu3aTOpOB U3 mopomkos; LlenTpudyra
OIIH mns pa3znenenus TBepAod u kuakor das; YD-sug cnekrpodoromerp CD-2000; crekrpodoTomerp
IOHUKO; cnekrpodoromerper KOK-3; Ilnmamennsiii cnekrpodoromerp DIIA-2-01 mnst ompeneneHwus
KOHLIEHTPALIMH LIEJTOYHbIX U IEJIOYHO-3EMENbHBIX METAJUIOB B pacTBOpax; CueT4yMK Mperu3nOHHbIN ra30BbIN
SHINAGAWA ¢ XKUIKOCTHBIM 3aTBOpPOM; TepMOCTaThl >KUJIKOCTHBIE; DJIEKTPOMEXaHUYECKUE MEIIANIKH;
Becot ananutnueckue OHAUS PA, Becwl mabopatopusie anektponabie KERN 440-43n, Becsl mabopaTopHbie
DL-300, Becs Texauueckue Ek 600, mabopatopnsie snexTporHbie Bechl BK-600; Cymunbabie mkadsr SNOL;
pH-MetpeI-nonomepsr; AxBamuctuiuiaropsr; Anammzatop XIIK «Okemept-001-XITK» (mopTaTuBHBIN);
Konbonarpesarenu; Maruuthsle memanku; Kongykromerp «3Okcenept-002»; Hacocsl Bakyymuble; Ileun
mydenpabie SNOL; doTomeTp dorosnexrpuueckuii FOnmko 1201.

6.2.2 YyeOHO-HATIAIHBIE MOCOOUS:

KoMmnekTsl WIITIOCTpalMOHHOTO MaTepuana K JIEKHMOHHBIM KypcaMm; Habopel 00pasioB
(GYHKIIMOHAJIBHBIX MaTepUasioB (KaTajlu3aToOpoB, aJICOPOCHTOB, MUHEPAIbHBIX yIOOpEHUI U JAp.); MJIaKaThl
TunoBeIX nocrepoB HNUP u cTeHn0BbIX A0KIa10B HAa KOH(EpEeHIHIX; HAaOOPbl MPOAYKIIUU MPOMBIIUIEHHBIX
MPEANPUATHIA;

6.2.3 KomnbioTepsl, HHPOPMAIUOHHO-TEIEKOMMYHHKAIIMOHHbIE  CETH, anmnapatHo-
NpOorpaMMHbIe U ayAN0BU3YyaJIbHbIE CpeIcTBA:

[TepcoHasibHBIE KOMIIBIOTEPHI, YKOMIUIEKTOBaHHBIE MpourpsiBaTensiMu CD u DVD, npuntepamu u
IIPOrpaMMHBIMHU  CPEACTBAMH; IPOEKTOPBI; SKPaHbl; ayJUTOPUU CO CTALMOHAPHBIMM KOMILUIEKCAMU
oToOpaxkeHus: mHpopmarnuu ¢ Jo0oro siekTporHHoro Hocutens, WEB-kamepsr; nudpoas kamepa k
ONTUYECKOMY MHUKpOCKOIy; LU(ppoBOH (oToanmnapar; KONUPOBAIbHBIE amnaparhl; JIOKAJbHAs CEThb C
BBIXOJIOM B IHTEpHET.

6.2.4 IleuyaTHble U YJIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HHPOPMAIMOHHBIE PeCYPChI:

[Tomernienns st cCaMOCTOSATENBHOM pabOThl 00YYAIOMINXCSl OCHAIIECHBI KOMIIBIOTEPHOW TEXHUKOH ¢
BO3MOXKHOCTBIO TOAKIIOUEHHs K cetu «MHTepHeT» W oOecnedeHbl JOCTYIOM B  3JIEKTPOHHYIO
UH(POPMAIIMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCHUTETA.

VYHuBepcuteT  oOecredyeH  HEOOXOJMMBIM  KOMIUIEKTOM  JIMIIGH3MOHHOTO HM  CBOOOJHO
pacmpoCTpaHseMOro MpOrpaMMHOTrO oOecrieueHus, B TOM YHCJIEe OTEYECTBEHHOTO ITPOM3BOJICTBA (COCTaB
ompenensiercss B pabdodMx MporpaMMax JUCHMIUIMH (MOAYlIeld) W TOAJEKHUT OOHOBJICHUIO NPU
HEOOXOIUMOCTH).

[lpn wucnomnb3oBaHMM B 00pa30BaTENBHOM IIPOLECCE IMEYATHBIX W3IAaHUH, B YHHBEPCUTETE
copMupoBaH OMOIMOTEYHBIH (POH/I, YKOMIUIEKTOBAaHHBIH IIEYaTHBIMU U3IaHUSIMH U3 pacdeTra He MeHee 0,25
IK3EMIUISIpA KKAOTO M3 M3/IaHHUM, YKa3aHHBIX B pa00YnX MporpaMmmax JUCHUIUIMH (MOIyIei), mporpaMmmax
NPaKTHK, HAa OJHOTO OOYYaloIIerocss M3 YHCia JIUI, OJHOBPEMEHHO OCBAWBAIONINX COOTBETCTBYIOIIYIO
JTUCUUIUIMHY (MOYJb), MPOXOSAIIHUX COOTBETCTBYIOILYIO TPAKTUKY.

OOyuaromuMcest obecriedeH ocTyn (ydajJeHHBbIM JOCTYH), B TOM YHCIE B Cly4ae NPUMEHEHUS
9JIEKTPOHHOTO  OOy4YeHMs, JHUCTAHIMOHHBIX  O0Opa30BaTeNbHBIX  TEXHOJOTMH, K  COBPEMEHHBIM
npogdeccuoHaNbHBIM 0a3aM JaHHBIX W HMH(OPMAIIMOHHBIM CIIPAaBOYHBIM CHUCTEMaM, COCTaB KOTOPBIX
ompenensercss B pabouyMx MporpamMmax AUCHUIUIMH (MOJyJded) U TNOMJISKUT OOHOBJIEHUIO (TpU
HEO0OX0TUMOCTH).

OOyuaromuecss M3 4YHClIa WHBAJIWAOB U JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU 370POBBS
oOecrieynBarOTCs MEYaTHBIMU W (WJIM) DJEKTPOHHBIMU 00pa3oBaTeNbHBIMU pecypcaMu B (opMax,
alalTUPOBAHHBIX K OIPAaHUYEHUSIM UX 3/I0POBbSL.

Jlnst peanu3aliii OCHOBHOM 00pa30BaTEeNIbHON MPOrpaMMbl MOJATOTOBKU OakalaBpPOB MCHOJIb3YIOTCS
¢doHIBl yueOHOH, yuyeOHO-METOIMYECKOH, HaydyHOM, MEepHOAMYECKONH HaydyHO-TEXHHYECKOH JHUTepaTyphl
WNudopmanmonno-oudauoreunoro nerrpa (MBL) PXTY um. J[.. MenneneeBa u xadenp, yuacTBYIOIIHX B
peanu3aiyy nporpamMmal.

142



J. 1. MenngeneeBa o0ecreUnuBaeT
IPOTPaMMBI, COJICHCTBYET IIOITOTOBKE
COBEpILICHCTBOBAHHIO ~ y4eOHOTO  Tpoliecca, HAy4HO-
pa3BUTHIO MPO(PECCHOHAIBHON  KYIBTYpBl  OYAyIIEero

Nudopmanmonno-oubnuoreunsii  nearp PXTY  wum.
MH(POPMAIMOHHYIO HOJIICPIKKY peainzanuu
BBICOKOKBATU(UITUPOBAHHBIX  CIEIHATIICTOB,
HCCIIEIOBATENILCKOM  pabOThl, CIIOCOOCTBYET
CIEIHAJINCTA.

WBI] yauBepcurera obecreyrBacT OOYYAIOIIUXCS OCHOBHOW Y4EeOHOW, y4eOHO-METOIMYECKON H
Hay4yHOM nuTepaTypoi, HEOOXOIUMOM A pealn3allMd UM KayeCTBEHHOI'O OCBOCHHUS OOY4aIOLUIMMUCS I10
nmporpaMmMe OakamaBpraTa 00pa3oBaTeIbHOTO MPOIIEcca M0 BCEM AUCIHILTHHAM, ipakTukaM U [ 1A ocHOBHOM
00pa30BaTEIILHON MPOrpaMMBbI TIOJITOTOBKH OAaKaJIaBPOB.

Oo6muit 06sem mHOTOOTpaceBoro Gouaa MBI ra 01.01.2022 cocraBnser 1 719 785 ak3.

@®onp y4eOHON M yueOHO-METOANYECKON JUTepaTypbl YKOMILJICKTOBAH NMEYaTHBIMU HM3JAHUSAMH U3
pacuera He MeHee 20 PK3eMIUIIPOB KaKI0T0 U3 U31aHUH OCHOBHOM JINTEPATYPHI, IEPEUNCICHHON B pabouux
porpamMmax JAUCIUIUTHH (MOIyJel ), TPaKTHK, U HE MEHee 5 IK3EMIUIAPOB JOMOTHUTEIBHOHN INTepaTyphl Ha
25 oOyuaromuxcs.

@oH/ [OTOJHUTENBFHON JUTEPATYphl BKIIOYAET IMOMHUMO YUeOHOW JHTEpaTypbl OQHIMAIbHEIE,
CIpaBOYHO-OMOMMOTrpadrueckue, CrenuaaIu3upoBaHHbIE OTEUECTBEHHBIE M 3apyOeKHbBIE MEPUOINUECKUE U
WHGOPMAIMOHHBIEC W3IAHHS.

NudopmanmonHo-0MOIHOTEUHBIN TIEHTP 00eCIeuynBaeT CaMOCTOSTENbHYI0 paboTy oOydarommxcs B
YUTAIBHBIX 3aJIaX, MMPEIOCTaBIAS MIMPOKUNA BBHIOODP JIUTEPATYPHI IO aKTyaJIbHBIM HAIpPAaBJICHUSM, a TaKXKe
o0ecrieurBaeT IOCTYI K MPpopecCHOHATBHBIM 0a3aM TaHHBIX, HH()OPMAIIMOHHBIM, CIIPABOYHBIM H TIOUCKOBBIM
CHUCTEMaM.

Kaxnprit oOydaroriuiicsi obecriedeH CBOOOJHBIM JOCTYNOM W3 JIFOOOW TOUYKH, B KOTOPOW HMeEETCs
noctyn K cetu HTepHeT, K 31ekTpoHHO-0ubnuoTteunoil cucreme (ObC) YHuBepcurera, KoTopasi COAEPKUT
pa3IUyYHbIE W3/aHUS 10 OCHOBHBIM H3Y4aeMbIM JUCHUIUIMHAM M c(OPMUpOBaHA MO COIJIACOBAHHUIO C
paBooOIaIaATeISIMU YIEOHOM U y9eOHO-METOAMYECKOM JINTEpaTyphI.

Jlnst Gojiee MOTHOTO W OMEPATHBHOTO CIPaBOYHO-OMOMMOTrpaduueckoro u HMHPOPMAIMOHHOTO
obcnyxxuBanus B IBL] peann3oBana TEXHOIOTHS AIEKTPOHHON JOCTABKH JOKYMEHTOB.

JJIeKTPOHHBbIe HHGOPMALIMOHHBIE PeCyPChl, HCNOJb3yeMble B Ipoiecce 00y4eHust
PexBuU3MTHI 10T0OBOpa

(HoMep, 1aTa 3aKJIIOYEHUS,

XapakTepucTuka OM0JINOTEYHOT 0

C 26.09.2021 mo 25.09.2022

JoroBop ot 26.09.2022 Ne 33.03-
P-3.1-5182/2022.

CymmMma noroBopa — 569396-06
C 26.09.2022 no 25.09.2023

Ccouika Ha cait ObC —
http://e.lanbook.com

DJIeKTPOHHBbII .
Ne pecype CpoK JNefCTBUA), CCHLIIKA HA donaa, 1ocTtyn Kk KOTOpOMY
caiit IbC, cymma gorosopa, MPea0CTABJISIETCS] JOTOBOPOM
KOJIMYECTBO KJIoueil

1 DJIEKTPOHHO- [IpuHaIe)KHOCTH — CTOPOHHSIS Kommexmun: «Xumus» - m3g-sa HOT,
OoubaMoTEYHAS PexBu3uth norosopa — OO0 «Xumuss» - wu3g-Ba  JlaGoparopus
cuctema (OBC) | «M3narenbcTBO «JlaHby 3HaHu#, «Xumus» - u3na-sa «JIAHDb»,
«JIAHb» Horosop ot 26.09.2021 «Xumusi»-KHUTY (Kazanckuii
Ne 33.03-P-3.1-3824/2021 HAIIMOHAJILHBIN HUCCIIEI0BATEILCKUNA
TEXHOJIOTUYECKUI YHUBEPCUTET),
Cymma norosopa — 498445-10 «Xumusg» - wm3a-Ba GOUSMATIIUT»,

«Uudpopmatuka» - wusg-sa «JIAHby,
«MupopmaTrka»-HanmoHambHbIN

OtkpoiTeiii YauBepcuter «MTHTYUTy,
«IH)KEHEPHO-TEXHUYECKUE HAYKU» -
m3n-sa  «JIAHb», «Teopernueckas
MEXaHHKa» - H3J-Ba «JIAHbY,
OKOHOMHKAa W MEHEDKMEHT» - W37-Ba
JamkoB m K., a Taxke oOTAenbHBIE
U3JIaHUs B COOTBETCTBUHU C JJOroBOpOM.
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KosmmuecTBo Kimtouei — 1ocTyn
JUIS 3aperuCTPUPOBAHHBIX
nosikzoBateneit PXTY ¢ moboro
KOMIIBIOTEpA.

VY najnieHHbId TOCTYII ITOCIE
IIEPCOHAIIBHON PETUCTPALMU Ha
caiite ObC.

[IpuHaUIe)KHOCTE — CTOPOHHSA
PexBusute! norosopa — OO0

«3marenncTBO «JIaHby
Horosop ot 26.09.2021
Ne 33.03-P-3.1-3825/2021

Cymma noroBopa — 283744-98
C 26.09.2021 1o 25.09.2022

Jorosop ot 26.09.2022 Ne 33.03-
P-3.1-5181/2022.

Cymma noroBopa — 374384-40
C 26.09.2022 mo 25.09.2023

Ccouika Ha caiit 9bC —
http://e.lanbook.com

KonunyecTBo kiroyen — 10ctyn
JUTSI 3aPETHUCTPUPOBAHHBIX
noJyib3oBateiie PXTY ¢ mro6oro
KOMITBIOTEPA.

VYV naneHHblid 10CTyN TOCTE
MEePCOHAIBHON PETUCTpAIlUU Ha
caiite OBbC.

Komneknun: «Xumusg» - m3a-sa HOT,
«Xumus» - us3a-Ba  Jlaboparopus
3HAHMH, «X MU -
KHUTY (Kazanckuit HAIIMOHATbHBIN
HCCIIEI0BATENIbCKUN  TEXHOJOTHYECKHI
YHHUBEpCUTET), «XUMHUS» - U3I-Ba
OUBMATIIUT», «Uupopmaruka» -
HaunonaneHb1i OTKpBITHIH
Yuuepcurer «MHTYUT», DkoHOMUKA
1 MEHEJDKMEHT» - u3ji-Ba JlamkoB u K.,
a TakXKe OTHAEJIbHbIE W3JaHUS U3
KOJUIEKIIMA JPYTMX U3JaTelbCTB B
COOTBETCTBUU C JloroBopom.

[IpuHaAIeXKHOCTh — CTOPOHHSIS
PexBusutel norosopa — OO0
«M3parenbcTBO «JIaHby
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

CymmMma noroBopa — 283744-98
C 26.09.2021 no 25.09.2022

Ccruika gHa caiit ObC —
http://e.lanbook.com

KonuuecTBo kimtoueit — nocryn
JUTSL 3aPETUCTPUPOBAHHBIX
noJs3oBarenei PXTY ¢ moboro
KOMIIbIOTEpA.

«XUMUD» - U3J]-Ba «JIAHBY,
«Madopmaruka» - wusn-Ba «JIAHby,
«IH)XEHEpPHO-TEXHUYECKUE HAyKH» -
ma-sa  «JIAHb», «Teopernueckas
MeEXaHUKa» - u3J]-Ba «JIAHbY,
«®usuka» - u3a-sa «JIAHb», a Taxke
OTHEJIbHBIE  W3JaHUA U3  JPYrux
koJutekuuid m3nmarensctBa «JIAHB» B
COOTBETCTBUH C JIoroBOpoOM.
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VY naneHHslid 10CTyN NOCTE
MEPCOHAIIBHON PETUCTPALIMU Ha
caiite OBC.

DNEKTPOHHO - [IpuHannexHOCTh — COOCTBEHHAs! | DJIEKTPOHHbIE BEpCUU  Y4E€OHBIX U
OoubimoTeyHas PXTY. Hay4HbIX W3gaHui aBTopoB PXTVY
cuctema UBI] o Bcem OOII.
PXTY um. Ccpuika Ha caiit ObC —
J.U. Mennenee | http://lib.muctr.ru/
Ba (Ha 0Oaze
ANBC Joctyn g noyib3oBarennei
«pbucy) PXTY c moboro xommnbroTepa
Nudopmannonn | [IpuHaanexHOCTh CTOPOHHSS. DneKTpoHHas OMOINOTeKa HOPMAaTUBHO-
0-CIIpaBOYHas PexBusutel koHTpakTa — OO0 TeXHU4YeCKuX  u3nanuii.  Comeput
cucrema «MHOOPMITPOEKT-LlenTtp» Ooiee 40000 HallMOHAJIbHBIX
«TEXOKCIIEP crangaproB u 1p. HT/]
T» «Hopwmsl, Kontpakr ot 24.12.2021
MpaBuUIIA, 216-2773A/2021
CTaHJapThI
Poccumy. CymmMma noroBopa — 887 604-00

C 01.01.2022 mo 31.12.2022

Ccbuika Ha cailt ObC —

http://reforma.kodeks.ru/reforma/

Konunuecto xiroueit — 10

JIMLEH3UM + JIOKaJbHBIN JTOCTYII C

komnbroTepoB UBILI.
DJIEKTPOHHAs [IpuHaIeKHOCTh — CTOPOHHSIS B OB /] nocTynHbl 3€KTPOHHbBIE BEPCUU
ounbnuoreka PexBuzuthl noropopa — ®I'bY JccepTaui Poccuiickoii
JIiccepTanui PI'b ['ocynapcTBeHHON OUOIHOTEKU:
(BB PI'b) Jorosop ot 23.04.2021 ¢ 1998 roma — mo cHeUHATBHOCTSIM:

Ne 33.03-P-2.0-23269/2021
CymmMma norosopa — 398 840-00
C 23.04.2021 no 22.04.2022

Ccruika gHa cait ObC —
http://diss.rsl.ru

KomnuecrsBo xiroueii — 10
muuen3uii + pacneyarka B UBL.

«OKOHOMHUYECKHE HAayKu»,
((IOpI/I,I[I/IquKI/Ie HAyKu»,
«lIemaroruueckue HAayKu» n

«Icuxonoruueckue HaAyKmn»;

¢ 2004 roga - o BceM CIICIUAIBHOCTSIM,
KpOMe METUINHBI U (hapMalnu;

¢ 2007 roga - o BceM CIICIUAIbHOCTSIM,
BKJItOYasi paboThl MO MEIUIMHE W
bapmanuu.
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b1 BUHUTHU [IpuHauIe)KHOCTD — CTOPOHHSAA Kpynueiimast B Poccun 6a3 gaHHBIX 110
PAH PexBusutel norosopa- BUHUTH | ecrecTBEHHBIM, TOYHBIM U TEXHUYECKUM

PAH HaykaM. Bxmouaer Marepuansl PXK

JHorosop ot 20.04.2022 (PedeparuBnoro xypnana) BUHUTH c

Ne 33.03-P-3.1-4426/2022 1981 r. O6mmii 06vem B/l — Gostee 28

MJIH. JOKyMEHTOB

CymmMma norosopa - 100 000-00

C 20.04.2022 no 19.04.2023

Ccpuika Ha callT —

http://www.viniti.ru/

KonnuecTBo kimrouen —

JOKAJIBHBIA JOCTYN JJIst

noJs3oBarened PXTY B MBI

PXTY.
Hayuno- [IpuHa1€XHOCTh — CTOPOHHSS Hayuynast osnextpoHHas OuOnuorteka
JNEKTPOHHAS PexBu3uThI 10orOBOpa — eLIBRARY.RU — »T10 KpynHeimmii
6ubnuoreka 00O Hayynast 351eKTpOHHas poccuiicKkuii UHPOPMAITMOHHO-
«eLibrary.ru» oubmoTeKa, AQHATUTHYECKUI TIOpTam B 00JacTu

Horosop ot 24.12.2021 HAyKW, TEXHOJOTWH, MEIUIUHBI |

Ne SU-364/2021/33.03-P-3.1-
4085/2021

CymmMma moroBopa — 1 309 275-00
C 01.01.2022 o 31.12.2022

CcrlUIKa Ha CalT —
http://elibrary.ru

KonunyecTBo kiroyen — 10ctyn
i nmoab3oBarener PXTY mo IP-
aJpecaM HEOTpaHUYEH.

Y 1aneHHblid 1OCTYH NOCIE
MEPCOHAIILHON pEerucTpalum Ha
caiite HOB.

o0OpazoBaHus, coaepkauii pedeparsl 1
MIOJTHBIC TEKCTHI Oosiee 29 MITH HAyYHBIX
cTaTel W MMyONWKaIui, B TOM 4YHCIE

SJICKTpOHHBIE Bepcun Oosee 5600
POCCUICKIX HAYYHO-TEXHHYECKHIX
’KYPHAJIOB.

CnpaBouHo- [IpuHagIe)XKHOCTh — CTOPOHHSIS ["apaHT — cripaBOYHO-IIPaBOBasI cUCTEMaA
MpaBoBas Kontpakr ot 27.12.2021 0  3aKoHOJAATenbCcTBY  Poccuiickoit
cucrema Ne 215-2745A/2021 ®enepanuu.
l'apanT»

CymmMma koHTpakTa 680 580-00

C 01.01.2022 o 31.12.2022

Ccblika Ha caiT —

http://www.garant.ru/

KonuuecTBo kitoueit — goctyn

s nmoab3oBarenet PXTY mo IP-

aZipecaM HeOrpaHU4eH
DNEeKTPOHHO- [IpuHagie)xHOCTh — CTOPOHHSIS DOneKkTpoHHass OuOIMOTEeKa BKIIOYAET
O6ubimoTeyHas 6onee 5000 HamMeHOBaHUH y4eOHUKOB
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cucreMa
U31aTeIbCTBA
«FOPAUT»

«DIEKTPOHHOE U3IATEILCTBO
FIOPAWT»

Horosop ot 16.03.2022

Ne 33.03-J1-3.1-4377/2022

Cymma noroBopa — 478 304.00
C 16.03.2022 o 15.03.2023

Ccoinka Ha caitt — https://biblio-
online.ru/

KosmuecTBo kimrouei — nocryn
JUTSI 3aPETHUCTPUPOBAHHBIX
nonp3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

VY maneHHblid 10CTyN OCTE
MEePCOHAIBHON PErUCTpPaIIU Ha
carite ObC.

U y4eOHBIX MMOCOOMIA 10 BCEM OTpacisiMm
3HAHUU JU1st BCEX YPOBHEH
npodeccnoHaITbEHOTO oOpa3oBaHUs
OT BEAYIIMX  HAayyHBIX  IOKOJ  C
cobmofgeHreM  TpeOOBaHWUN  HOBBIX
®I'OCos.

DJIEKTPOHHO-
OnbImoTeYHAS
cucrema
«KoHCynpTaHT
CTYICHTa»

HpI/IHa,ZIJ'Ie)KHOCTB — CTOPOHHSAA
000 «Ilonurexpecypc»
Horosop ot 16.03.2022

Ne 33.03-P-3.1-4375/2022

CymmMma moroBopa — 258 488 - 00
C 16.03.2022 o 15.03.2023

CchplUIKa Ha CauT —
http://www.studentlibrary.ru

KonunuecTBo kiroyen — 10ctyn
JUISL 3apErUCTPUPOBAHHBIX
noJyib3oBateiier PXTY ¢ mro6oro
KOMIIBIOTEPA.

VY 1aneHHsli 10CTYyN IOCie
MEPCOHAIILHON pEerucTpalum Ha
caiite OBbC.

KommiekT u3nanuii, BXoasmux B 0a3y
JTaHHBIX «DJEKTpOHHas OubIMoTEeKa
TexHu4eckoro BY3a».

10

DNEeKTPOHHO-
OubaMoTEYHAS
cHcTeMa
«ZNANIUM.C
OM»

[IpuHaIeKHOCTh — CTOPOHHSS
000 «3HAHUYM»,

Horosop ot 06.04.2022

Ne 48 56¢/33.03-P-3.1-4378/2022

CymmMma norosopa — 31 500-00
C 06.04.2022 1o 05.04.2023

CcrlUIKa Ha CalT —
https://znanium.com/

KonunuecTBo kitouelt - 1ocTyn
JUTSL 3aPETUCTPUPOBAHHBIX
nois3oBarenei PXTY ¢ moboro
KOMIIbIOTEpA.

Komnekuuss w3naHuii  y4eOHMKOB U
yueOHBIX TOCOOHMII MO  pa3iIHYHBIM
OTpacisiM 3HaHWUU JUIS BCEX YpPOBHEH
npo(hecCHOHATBLHOTO 00pa30BaHMSL.
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11 WNudopmanmonn | IIpuHamiexHOCTh — CTOPOHHSIS Cucremaruzanus, KOPPEKTUPOBKA

o- 00O «HayuHas aneKTpoHHast npoduieit YUYEHBIX PXTY u
aHaJIUTUYeCKass | OmOIMoTexay YHUBEpCUTETa B  IelIOM. AHaIu3
cucrema Science myOJIMKAIMOHHOM aKTUBHOCTH
Index Horosop ot 11.04.2022 COTPYAHHMKOB YHUBEPCUTETA.

Ne 33.03-J1-3.1-4376/2022
CymmMma norosopa — 108 000-00
C 11.04.2022 o 10.04.2023

CchlUIKa Ha CalT —
http://elibrary.ru

KonnuecTBo kimrouen —
JIOKaJIbHBIN TOCTYIT JUISt
coTpynHukoB MBIl

BecrnaTHble apXUBHBIC KOJUICKIIMH, TPHOOpeTeHHBIE MUHOOPHAYKH JIJISl BY30B.

Apxus UsnareascTa American Association for the Advancement of Science.Ilaker «Science Classic»
1880-1996

Apxus U3nareasctea Annual Reviews. ITaker «Full Collection» 1932-2005

ApxuB n3garenascrBa Mucruryra dhusuku (Beaukoopuranus). ITaket «Historical Archive 1874-1999»
¢ IIEPBOI0 BHIMYCKA Ka)KJIOro KypHajia 1mo 1999, 1874-1999

Apxus usnarenscrsa Nature Publishing Group. ITaker «Nature» ¢ IepBoro BeIITycKa IIEPBOr0 HOMeEpa
mo 2010, 1869-2010

Apxus msnarensctBa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro BBITYCKa
KaKJI0ro skypHania 1mo 1995, 1849-1995

ApxuB uzgarenbcTBa Sage. [TakeT «2010 SAGE Deep Backfile Package» ¢ mepBoro BeIycka KaKJI0r0o
»kypHasia mo 1998, 1890-1998

ApxuB u3garenbcta Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BbIIycKa KakJI0ro
»kypHasia mo 1996, 1798-1997

ApxuB usnarensctea Cambridge University Press. ITaker «Cambridge Journals Digital Archive
(CJDA)» ¢ mepBOro BBIITYCKa Ka)ka0ro xypHania mo 2011, 1827-2011

Apxus xypHaiaoB KoposieBckoro xumuueckoro oomecrsa(RSC). 1841-2007

ApXHB KOJUIEKIIMU KYPHAJI0B AMEPHKAHCKOro reodusnyeckoro corsa (AGU), mpeaocTaBiaseMblit
n3garensctBoM Wiley Subscription Services, Inc. 1896-1996

becnnaTtable oduimanbHbie OTKPBITHIE pecypchl UHTEpHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6benunsier 6onee 10000 HaydHBIX KYpPHAJIOB MO Pa3IUYHBIM OTpACisAM 3HaHUH (OKOJO 2
MHJITMOHOB cTatei) n3l34 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 06aze pasmemeno 6omnee 3000 KHUI MO Pa3IMYHBIM OTPACIAM 3HAHUH, NMPEAOCTaBJIEHHBIX 122
HAyYHBIMH U3/1aTETbCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza mannbix Bkimouaer Gonee 300 pereH3UpPYEeMBIX KYpPHAIOB MO OHOMEIUIIMHE, METUIIMHE U
€CTeCTBEHHBIM HaykaM. Bce cTaThu, pa3MerieHHble B 0aze, HaXOASITCS B CBOOOTHOM JOCTYIIE.

4. DnekTpoHHSIH pecypc arXiv https://arxiv.org/

Kpymnuelimum OecriaTHBI apXUB JJIEKTPOHHBIX HAy4YHBIX MYyONMKAIMi MO pas3aenam (U3UKH,
MaTeMaTHK{, WUH(POPMATUKH, MEXaHUKH, aCTPOHOMHH U Ouonoruu. VMeercs moApoOHBI TeMaTUdecKuit
KaTajor ¥ BO3MOXHOCTb TIOMCKA CTaTel M0 MHOKECTBY KPUTEPUEB.

5. Komnekmus sxxypuaioB MDPI AG http://www.mdpi.com/

MHoOroaMcuMIUIMHApHBIA ~ [TM(QPOBOIl  M3ATENbCKUM  pecypc, sBIsSeTca  IUaTGopMol  Juis
peLEH3UPYEMBIX Hay4HBIX KYPHAJIOB OTKpbITOro noctyna, uznatomuxcsi MDPI AG (bazens, IlIBelinapus).
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W3natenberBo BeimyckaeT Oosiee 120 pa3zHOOOpa3HBIX NIEKTPOHHBIX KYPHAJIOB, HAXOIAUIUXCS B OTKPHITOM
JOCTYTIE.

6. W3narenscTBO ¢ 0TKpBITEIM Aoctynom InTech http://www.intechopen.com/

[lepBoe u KpynHelIIee B MUpPE U3aTENbCTBO, MyOINKYIOIIEee KHATH B OTKPBITOM JIOCTYIIE, 0K0JI0 2500
Hay4YHbIX W3JaHui. OCHOBHAs TeMaTHYECKas HANpaBJIEHHOCTh - (U3MYECKHE M TEXHUYECKHE HAyKH,
TEXHOJIOTUHU, METUIIUHCKUE HAYKH, HAYKH O KU3HHU.

7. baza nannbix xumuueckux coeauaenuit ChemSpider http://www.chemspider.com/

ChemSpider — sTo OecriatHas Xumu4eckas 0a3a AaHHBIX, MPEAOCTABISIONIAas OBICTPBIA JOCTYI K
Ooiiee yeM 28 MMJUIMOHAM CTPYKTYp, CBOMCTB M COOTBETCTBEHHOW WMH(popMmamuu. Pecypc mpuHamIeKuT
Koponesckomy xummuaeckomy obmectBy Benmnkooputanuu (Royal Society of Chemistry).

8. Kounekuus xypuanos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — koJieKnust )ypHAJIOB, B KOTOPBIX ITYOJHKYIOTCS OTYETHI O HOBBIX MCCIICJOBAHHSIX B
00J1aCTH €CTECTBEHHBIX HAYK M MEIUIIMHBL. Bee sxypHaibl pazMerieHsl B cBoOoHOM aoctyre (Open Access),
BCE€ CTaThH MPOXOJAT CTPOrO€ HAyYHOE PELIEH3UPOBAHHE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BemomctBo mo mareHTam u ToBapHbIM 3HakamM CIIIA — USPTO — mnpenocraBisieT cBOOOIHBIM
JOCTYII K aMEPUKAaHCKUM IaTeHTaM, OIyOoJIuKoBaHHbBIM ¢ 1976 r. Ilo HacTosiiee Bpemsi.

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TaTenTsl (a1MO0 maTeHTHBIE 3asBKU) Oosiee 50 HAaMOHATBHBIX U HECKOJBKHUX MEXKIYHAPOIHBIX
MaTeHTHBIX OI0pPO, B TOM uucie ociHbie TeKCThI mateHToB CIIA, Poccuun, ®panmuu, Anonnn u ap.

11.  ®depnepanbHbIi WHCTUTYT IIPOMBIILITIEHHOU CcOOCTBEHHOCTHU (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmannonnsie pecypest ®UIC cBoboHOTO NOCTYMA:

- DnektpoHHbIe OroymeTeHu. M3o6perenus. [lonesnpie Mmoaeny.

- OTKpBITBIE pEeECTPhl POCCUMCKUX M300PETCHHI U 3asIBOK HA U300pPETCHHUSI.

- Pedepatbr poccuiickux maTeHTHBIX TOKYMEHTOB 3a 1994-2016 rr.

- [losHBIE TEKCTBI POCCHHMCKUX MATEHTHBIX JOKYMEHTOB M3 MOCJIEIHEro O(QUIHAIbHOIO
OOJUIETEHS.

6.3 TpeGoBanus Kk kaapoBbIM ycjaoBusaM peasausanun OOII 6akanaBpuara

Peanuzanus OOII 6akanaBpuara oOecrieunBaeTcs MeJarorndeckuMu pabOTHUKaMHU YHUBEPCHUTETA, a
TakKKe JIMIaMu, IpuBiiekaeMbIMU K peanu3anuu OOII 6akanaBpuaTta Ha MHBIX YCIOBUSIX.

KBanudukanus mnenarorudeckux paOOTHUKOB YHHUBEPCHUTETAa COOTBETCTBYET KBaIH(UKAMOHHBIM
TpeOOBaHUAM, YKa3aHHBIM B KBAIU(PUKAIIMOHHBIX CIPABOYHHUKAX U (MJIM) MPOPEeCCUOHANBHBIX CTaHAapPTAaX.

He menee 60 npouyenmoe 4NCIEHHOCTH MEaTOTMYECKUX PaOOTHUKOB YHUBEPCUTETA, YIACTBYIOIIUX
B peanu3anuu OOII 6akanaBpuata, ¥ ML, TPUBJIEKAEMBbIX YHUBEpCUTETOM K peanuzanuu OOII OGakanaBpuara
Ha MHBIX YCIOBHUAX (UCXOAS W3 KOJMYECTBA 3aMEIIAeMbIX CTaBOK, MPUBEICHHOTO K IIEIOYHCICHHBIM
3HAYEHUSIM), BEAYT HAYyYHYIO, Y4eOHO-METOAMUYECKYIO U (W) MPAKTHUECKYI paboTy, COOTBETCTBYIOUIYIO
poQuITto MpenogaBaeMon JUCHUILTUHBI (MOTYJIS).

He menee 5 npoyenmog YCICHHOCTH MEJArornyeckiux pabOTHUKOB YHUBEPCUTETA, YIACTBYIOLIUX B
peamuzanuu OOIT 6akanaBpuaTa, U ML, NPUBJIEKAEMBIX YHUBEpcuTeTOM K peanuzaunu OOII 6akanaBpuara
Ha HHBIX YCIOBMSX (MCXOJ M3 KOJMYECTBAa 3aMEI[aeMbIX CTAaBOK, MPHUBEIEHHOTO K IEJIOYUCICHHBIM
3HA4YEHUSIM), SBJISIIOTCA PYKOBOAMTEISIMU U (M) paOOTHHKAMU HMHBIX OpraHM3alUil, OCYIIECTBISIOIIUMU
TPYAOBYIO  JEATEIbHOCT B  MNpodeccHoHanbHOM  cdepe, COOTBETCTBYIOIIEH MNpPOQecCHOHANBHOM
JeATeNbHOCTH, K KOTOPOM TOTOBATCS BBITYCKHUKHU (MMEIOT CTaX pabOThI B IaHHOU ITpodeccnoHanbHOM chepe
He MeHee 3 JeT).

He menee 60 npoyenmog 4UCICHHOCTH TEJIarorMuecKuX paOOTHUKOB YHHUBEpPCHTETa W JIMII,
MPUBJIEKAEMBIX K 00pa30BaTeIbHON IeATEIbHOCTH YHUBEPCUTETA HA UHBIX YCIOBHAX (MCXO/IS U3 KOJIMYECTBA
3aMeIIaeMbIX CTaBOK, IPUBEAECHHOIO K L[EJIOYNCIEHHBIM 3HAUEHUSIM ), UMEIOT YUEHYIO CTeTeHb (B TOM YucIie
YUYEHYIO CTEIeHb, NTOJIyYeHHYI0 B MHOCTPAaHHOM T'OCYJIapCTBe U Mpu3HaBaeMylo B Poccuiickoii @eneparun) u
(unmu) ydeHoe 3BaHME (B TOM 4YHMCJE YYEHOE 3BaHME, IOJYYEeHHOE B HMHOCTPAaHHOM TOCYIAapcTBE U
npusHaBaeMoe B Poccuiickoit denepanun).
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6.4 TpedoBanus k GpuHaHCOBBIM ycjaoBusiM peanusanun OOII 0akanaspuara

dunancoBoe obecneuenue peanmsanuu OOIl GakanaBpuaTa OCYIIECTBISIETCS B 00beMe HE HIDKE
3Ha4eHWH 0a30BbIX HOPMATHUBHBIX 3aTpaT Ha OKa3aHWE TOCYHAPCTBEHHBIX YCIYr IO peau3aliu
o0pa3oBaTeNbHBIX MNPOTpaMM BBICHIETO OOpa3oBaHWsl — MporpamMm OakajaBpuaTa W 3HAYCHUH
KOPPEKTHPYIOMNX K03(pPuiimeHToB k 6a30BIM HOPMATUBAM 3aTparT, ONpeeIieMbIX MUHUCTEPCTBOM HAYKH
u Beicuiero oopasosanus Poccuiickoit ®denepanuu.

6.5 TpedoBanusi K TmNpUMeHSeMbIM MeXaHM3MaM OLEHKH KayecTBa o00pa3oBaTe/bHOIl
NAeATeJILHOCTH M NOAroToBKM o0yuaommxcsa no OOII 6akanaBpuara

KagectBo 00pa3oBarenbHON AEATENBHOCTH W TOAroToBKHM oOydatommmxcsi OOIIl OakamaBpuara
OTIpEeNIeNIAeTCSl B paMKaxX CHCTEMBbl BHYTPEHHEH OIICHKH, a TAaK)K€ CHCTEMBl BHEUIHEW OLEHKH, B KOTOPOM
YHHUBEPCHUTET MPUHUMAET YJacTHe Ha JT0OPOBOJILHOW OCHOBE.

B nensax cosepuenctBoBanus OOII 6akanaBpuaTa npu NpoOBEACHUH PETYISIPHON BHYTPEHHEH OLIEHKU
KauecTBa 00pa30BaTeNbHON JAESITENbHOCTU U MOArOTOBKH 00ydaromuxcs no OOII GakanaBpuara npuBiiekaeT
pabortonateneid W (WiaM) UX OOBEIMHEHUS, MHBIX IOPUAWYECKUX U (WiIM) (U3NYECKUX JIMI, BKIIOYas
MeIarOTHYECKUX paOOTHUKOB YHUBEPCHUTETA.

B pamkax BHyTpeHHEHl cUCTeMBbl OLEHKHM KauecTBa oOpaszoBaTenbHOM nesTenbHocTd 1o OOII
OakajaBpuaTa OOYYAIOIIMMCS TIPEAOCTABIISIETCS BO3MOXKHOCTh OIICHWBAHUS YCIIOBUH, COJEpKaHU,
OpraHu3allii M KadecTBa 0Opa3oBaTEIBHOTO TIpoIlecca B IEJIOM W OTIACIBHBIX IUCIHHIUIMH (MOIyJei) u
MPaKTHK.

BHenrHss orieHKa KadecTBa 00pa30BaTEBHON NESITETLHOCTH TI0 TPOrpaMMe OakallaBprara B paMKax
MpOIeTyphl TOCYJAPCTBEHHON aKKPEIUTAIUH OCYIIECTBISIETCS C IEIhI0 TOATBEP)KICHHUS COOTBETCTBHUS
00pa3oBaTeNbHON JEATEIHHOCTH 10 TIporpamme OakanaBpuata tpedoBanusm OI'OC BO.

Bremrnss oneHka kadecTBa 00pa3oBaTeNbHOM NEATEILHOCTH U OATOTOBKU oOyuaromuxcs mo OOIT
OakamaBpuaTa MOXET OCYIIECTBIATHCS B paMKax MpoecCHOHATBHO-O0IMIECTBEHHON aKKPEIUTAIINH,
MIPOBOMMOM pabOTOIATENIIMU, UX O0BEIUNHEHUSIMH, a TAKXKE YITOJTHOMOUYEHHBIMHA MU OPraHU3alUsIMU, B TOM
YlClie WHOCTPAHHBIMH OpraHU3alUsSMHU, JUOO0 aBTOPU30BAHHBIMU HALMOHAJIBHBIMH MPO(EeCCHOHANIbHO-
0OLIECTBEHHBIMU OPTaHU3AUSAMU, BXOSIIMMHU B MEKIyHAPOIHbIE CTPYKTYPBI, C LIEIbIO IPU3HAHUS KayecTBa
U YpPOBHS MOATOTOBKH BBITYCKHMKOB OTBEYAIOIIMMH TPEeOOBaHUSAM NMPOQECCUOHANBHBIX CTaHIAPTOB (MpHU
HaJau4uM) U (MIK) TpeOOBaHUSAM PBhIHKA TPY/Ia K CHEIUATMCTaM COOTBETCTBYIOMIETO MPO(HUIISL.

7 HOPMATHUBHO-METOAUYECKOE OBECIIEYEHHUE CHCTEMbI OILEHKH
KAYECTBA OCBOEHUA OBYYAIOIIUMUCS ITPOI'PAMMbBI BAKAJIABPUATA

B cootBercTBUU ¢ ®I'OC BO 3++ no Hanpasienuto noAarotopku 18.03.01 Xumuyeckas TeXHOJIOTHsl
OlleHKa KadyecTBa ocBoeHus oOydaomumuca OOIl OakamnaBpuara BKIIOYACT TEKYIIMH KOHTPOIb
yCIIEBa€MOCTH, MPOMEKYTOUHYIO aTTecTanuto u [ MA obydaromuxcs.

HopmartuBHo-MeToquueckoe oOecrneueHue TEKYIEro KOHTPOJIS YCIIEBAEMOCTH, MPOMEKYTOYHOU
arrectaiuu U ['MA obyuaromuxcea no OOII GakanaBpuata ocyuiectisiercs B coorsercteun ¢ ®I'OC BO
3++ 1 NOKaNbHBIMU HOPMATUBHBIMU aKTaMH YHUBEPCUTETA.

Texywuti KOHMPOIbL, NPOMENCYMOYHAS AMMeCmayus U ammecmayuoHHble UCNbIMAHUS UMO2080U
(eocyoapcmeentotl umozogoti) ammecmayuu geinycknuxkos OOII 6axanaspuama

Texkymuit KOHTPOJL W TMPOMEKYTOYHAsl aTTeCTallUs IO BCEM BHJAAM Y4eOHOH [esATeNbHOCTH
oOyuaronuxcs OCYIIECTBISIETCS B COOTBETCTBHM C TpeOoBaHusMHU [lonokeHUs O peUTHHIOBOW cHcTeMe
OLIGHKHM KauyecTBa yueOHOM pabotTel cryneHToB B PXTY um. JIL.U. MenneneeBa, MpUHATOIO pelIeHUEM
VYyenoro coera PXTY um. .. MenneneeBa ot 26.02.2020, npotokosn Ne 8, BBEACHHOrO0 B JEHCTBHE
npukazoM pekropa PXTY um. JI.U. Menneneea ot 20.03.2020 Ne 27 O/1.

Texkymuit KOHTPOJb YCIIEBAEMOCTH OOy4aIOUIUXCsS O0O0ECIeYnBaeT OLEHKY YpPOBHS OCBOCHUS
JTUCIHILINH, TIPOXOKISHUS MPaKTUK, BeimonHeHuss BKP u npoBoauTces npenonaBateneM Ha 1r000M U3 BUIOB
yueOHBIX 3aHATHI. O0sA3amenvHoll cocmasnauieii meKyuye2o KOHmMpOJia ycnesaemocmu a611emca yuem
npenooasamenamu noceujaemocmu y4eOnuvlx 3auamuii ooyuaruwgumuca. [lo pesynbTaTam TEKYILEro
KOHTpOJISI YCIIEBA€MOCTH TPU pa3a B CEMECTp A BCEX KypCOB IO BCEM JUCLUMILUIMHAM MPOBOJAUTCA
aTTecTalnus oOyJaronuxcs.

[IpomexyTodHas aTTecTaIis MPoBOAUTCS B (hOpME SK3aMEHOB, 3a4€TOB C OI[CHKOM 1 3a4E€TOB IS BCEX
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KYpPCOB I0 JUCLUUIUIMHAM U MPAKTHKaM, IPEIYyCMOTPEHHBIM y4eOHBIM IUIaHOM. Pe3ynbTaTsl caud 3a4eToB
OILICHMBAIOTCSI HA «3aUYTEHOY», «HE 3aYTEHO); 3aYETOB C OLICHKOW U 3K3aMEHOB — Ha «OTJIMYHO», «XOPOIIO»,
«YZOBIIETBOPUTEIBHO», «HEYAOBIETBOPUTEIBHOY.

ITpu ocBoenun Hacrosimeir OOl 6akanaBpuaTa N3ydeHHE YacTU TUCHUILIMH MOJKET OBITh 3aMEHEHO
Ha OHJIAMH-KYpPCHI, NPU YCJIOBHUH, YTO B pE3yJbTaTe OCBOCHHUS OHJAMH-Kypca (OPMHUPYIOTCA T€ XKe
KOMIETEHIINH (YaCTH KOMIETEHIIMI), YTO U B paMKaxX yKa3aHHBIX AUCUUIUIUH. OHIAWH-KYpC TODKEH OBITh
BBIOpaH M peain30BaH B COOTBETCTBUH C [loyioskeHHEeM O 3aueTe pe3ylbTaToB OCBOCHUS OTKPBITHIX OHJIAWH-
KYpCOB, peain3yeMbIx oOpaszoBaTenbHbiMU opranuzanusmu, B PXTY um. J[.U. Menneneesa, npuHsATOTO
pemienueM Yuenoro coBera PXTY um. J[.U. MenneneeBa ot 27.03.2020, nmporokon Ne 9, BBeIeHHOTO B
neiicreue npukazoM pekropa PXTY um. JI.W. Mengeneesa ot 27.03.2020 Ne 29 O/1.

I'MA ocymecTBisiercs B COOTBETCTBUM € TpeOoBaHusiMu [lojiokeHus O MOpsiAKE NPOBEACHUS
rocy/lapCTBEHHOW HMTOTOBOM arTecTallMi MO oOpa3oBaTeNbHBIM IpOrpaMMaM BBICHIETO OOpa3oBaHUS —
nmporpaMMmamM OakajiaBpuaTa, MporpaMMaM cHenuainuTera, nporpammaM marucrparypsl B PXTY um. JI.U.
MenneneeBa, npuHsaToro pemenueM Yuenoro copera PXTVY um. JI.U. Menneneesa ot 30.10.2019, npotoko
Ne 3, BBenennoro B aerictBue mnpukaszom pekropa PXTY um. J[.U. Menneneera ot 14.11.2019 No 646A;
[TonoxeHuss o BBIMYCKHOW KBadu(UKAaMOHHOW pabore Juisi oOyyaroumxcs M0 00pa30BaTelIbHBIM
porpaMMaM BBICIIEr0 00pa3oBaHus — @porpamMmam OakajaBpuara, IporpaMMmaM CHEHaTUTeTa,
nporpamMmmam maructparypel B PXTY nm. [[.11. MenzaeneeBa, npuHATOro pemeHneM YdeHoro copeta PXTY
nM. [I.1. Menneneesa ot 30.10.2019, npoTtoxos Ne 3, BBeIeHHOTO B AieiicTBHE TprKa3oM pekropa PXTY um.
J.1. MenneneeBa ot 14.11.2019 Ne 646A.

K I'MA nomyckarorcs oOydaromuecs, HE MMEIOIIME aKaJeMHUecKON 3aJ0DKEHHOCTH U B MOJIHOM
oOveme BbimosHUBIIME YyueOHBIH TiaH mo OOIIl GakamaBpuata B cooTBerctBUM ¢ ®I'OC BO 3++ mo
HarpaBieHno noarotoBku 18.03.01 Xumuyeckass TexHosorusi, 1 nposenenus [ MMA B yHuBepcurere
€XKeroaHo (OpMHUPYIOTCS TOCyAapCTBeHHbIE HK3ameHannoHHble komuccuu (I'OK) u anmemnsaunonHbIE
komuccuu. Temblr BKP oTpaxator akryabHbIC TPOOJIEMBI, CBSI3aHHBIC C HANpaBJieHHeM moarotoBku 18.03.01
XuMuYeckasi TEXHOJIOTHS, Y HUBEPCUTET YTBEPKIAET MepeUeHb TEM BBITYCKHBIX KBATU(PUKAITMOHHBIX PaloT,
npeayiaraeMbIX oOydaromumMcs (Janee — mepedeHb TeM), M JOBOJUT €ro JI0 CBEISHUS OOyJaloluxcs He
Mo3Hee YeM 3a 6 MecsIEeB J0 aThl Hayaia rocyJapCTBEHHOW UTOTOBOM aTTECTAINU.

Tema BKP mepconanbHO Isi KakI0TO OOY4YarOIIETOCS YTBEPXKIACTCS MPUKA30M IPOPEKTOpa IO
YHUBEPCUTETY IMEpe]l HayaloOM BBIMIOJIHEHHUS BBITYCKHON KBaJM(UKAIIMOHHON paboThl. JJaHHBIM mpuKazoMm
yTBepkaaercs Takke pykoBoaurenab BKP. Ilepen naganom Beimosinenuss BKP oOyvaroniuiicss coBMecTHO ¢
PYKOBOJUTENIEM COCTABIISIET MHAUBUIYAJIbHBIN IIaH OATOTOBKY U BeinoaHeHus: BKP, npexgycmarpusaromuii
OUYepeIHOCTh M CPOKHM BBIMOJHEHHS OTIENbHBIX YacTed paboThl. TekcT mosicHutenbHOU 3amucku BKP
MIPOBEPSIETCS HA HAJIMYUE HENPABOMEPHBIX 3aMMCTBOBaHM. [IpoBepka OCylIecTBIISIETCS B COOTBETCTBUU C
[TonoxeHneM O MOpSAIKE MPOBEPKH BBIMYCKHBIX KBAIH(PHUKAIIMOHHBIX pabOT M Hay4dHBIX JOKJIAIOB 00
OCHOBHBIX pe3yJibTaTaxX MOJATOTOBJICHHBIX Hay4YHO-KBATM(HUKAIMOHHBIX paboOT (muccepraunuil) Ha 00beM
3aMMCTBOBAaHMS M HMX pa3MEIICHUs] B 3JIEKTPOHHO-OMOMnoTeunorr cucreme PXTY wum. J[.M. Menneneera,
NpuHATBIM pemieHueM YueHoro coBera PXTY um. JI.U. MengeneeBa ot 30.10.2019, mpotokon Ne 3,
BBEJICHHBIM B jeiicTBUe nTpuka3zoM pektopa PXTY um. JI.1. Menaeneena ot 14.11.2019 Ne 646A.

3amnura BKP npoBoautcs Ha OTKpbITHIX 3acenanusax ['DOK ¢ yyacTueM He MeHee JIByX TpeTeH ee
cocrtaBa. ['paduk 3amutel BKP cocraBmnsiercs o coriiacoBaHuio ¢ 00y4aronuMucs U JOBOJUTCS 10 CBEJCHUS
oOyuyaromuxcs He no3aHee, yem 3a 30 queit 1o Hayana pabotel ' OK. Pesynprarsl pabotsl ' DK onpenenstorcs
OIICHKaAMH «OTIUYHO», «XOPOIIO», «YAOBIECTBOPUTEILHO», «HEYIOBIECTBOPUTEIHHO» U OOBSIBISIOTCS B TOT
e JIeHb nocie o(OpMIIEHUS B YCTAaHOBJICHHOM TOPSIJIKE MTPOTOKOJIOB 3aceAanuii komuccuil. I1o okoH4anumn
paboTs! npencenatens I'OK cocraBnser oTuer o npojenaHHoil padoTe.

Jlnisa oOyyaroniuxcs U3 4ucia WHBATUAOB U JIUIl C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbsi [ MA
MIPOBOJUTCS C Y4ETOM OCOOCHHOCTEH UX MCUXO(PU3NIECKOTO PAa3BUTHSI, MHINBUYyaTbHBIX BOZMOKHOCTEH U
COCTOSIHUS 3JJ0POBBSI.

8 PABOYHME ITPOI'PAMMBI IMCHUILJINH, ITIPAKTUK U T'HA

1. NHOCTpaHHBIN SA3BIK
2. Ucropus (Uctopus Poccuu, BceoOiast uctopusi)
3. IlpaBoBeneHue
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4 dunocodpus

5. OCHOBBI SKOHOMUKH U YIIPABIICHUSI IPOU3BOICTBOM

6. ColMaIbHO-TICUXO0JIOTUUECKHE OCHOBBI Pa3BUTHUS TUYHOCTH

7. O01mas 1 HeopraHu4decKasi XuMus

8. Opranuueckasi XUMHS

9. AHanmuTHYecKast XUuMUS

10. ®usnueckass XUMHs

11. Konnounnas xumus

12. Maremartuka

13. ®usuka

14. MudopmaTuka

15. [IpoGnemMbl yCTOMYHBOTO Pa3BUTHUS

16. be3onacHOCTb )KU3HEAEATEIbHOCTU

17. UmxenepHasi 1 KOMITbIOTEpHAs rpaduka

18. [Ipukiagnas MexaHuKa

19. Ilpoueccsl u anmapaTsl XMMHUYECKON TEXHOJIOTUU

20. OO0mrast XUMHUYECKasi TEXHOJIOTHUS

21. Cucrtemsbl ynpaBJIeHUs] XUMHUKO-TEXHOJIOTHUECKUMH MPOLECCaMU

22 .MonenpoBaHuE 3HEPro- U PECypcocOeperamImx nporeccon

23. ®usnyeckas KylbTypa U CIOPT

24. DneKTUBHbIE TUCIUILINHBI 110 PU3NYECKON KYIbTYPE U CIOPTY

25. JlTabopaTopHBI{ TPAKTUKYM IO OPraHUIECKON XUMUN

26. UHCTpyMEHTAIBHBIE METOBI (PU3UKO-XUMUYECKOTO aHATN3a B TEXHOJIOTHH HEOPTAaHUYECKUX BEIIECCTB
27. MatepuanoBeIcHHE B TEXHOJIOTMHA HEOPraHUYECKUX BEIIECTB

28. ITpoekTrpoBaHKUE MPOILIECCOB U aAMMapaTOB XMMUYECKON TEXHOJIOTUU

29. TeopeTnueckre OCHOBBI TEXHOJOTUN HEOPTraHUYECKUX BEIIECTB

30. TexHonOTHS KaTaIM3aTOPOB

31. TexHonOTHS HEOPTAHMYECKHUX BEIIECTB: KAaTATUTUUECKUE MPOLIECCHI

32. TexHONOTHSI HEOPTAHUUYECKHUX BEIIECTB: MUHEPATIbHBIE YA0OPEHUS U COJIH

33. OCHOBBI KBAaHTOBOW XUMHUU HEOPTraHUUECKUX BEIECTB

34. OCHOBBI SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUN B TEXHOJIOTMU HEOPTraHUYECKUX BEIIECTB
35. MeToibl UCCIEN0BAHMM B TEXHOJIOTUU HEOPraHMYECKUX BEIIECTB

36. OCHOBBI MPOECKTUPOBAHUS U 000PYAOBAHNE XUMHUECKUX POU3BOJICTB

37. O6opynoBaHue U OCHOBBI IPOSKTUPOBAHMSI IPOU3BOJICTB OCHOBHOTO HEOPraHUYECKOT'O CUHTE3a
38. AncopOmus B TEXHOJIOTHH HEOPTAaHMYECKUX BEIIECCTB

39. BeeneHne B XUMUYECKYIO TEXHOJIOTHIO PEAKTHUBOB U 0CO0O0 YHCTHIX BEIIECTB

40. HayuHble ucciae10BaHusl B XUMUYECKON TEXHOJIOTUU

41. IIpakTHKyM O XUMHUYECKOW TEXHOJOTUU

42. YueOHas MpaKkTHUKa: 03HAKOMUTENIbHAS MMPAKTUKA

43. [IponsBoacTBEeHHAs MPAKTUKA: TEXHOJIOTHUECKas (IPOEKTHO-TEXHOJIOTHYeCKasi) MPaKkTUKa
44. TTponsBoacTBEHHAs MPAKTUKA: HAyYHO-HCCIIEI0BaTEIbCKask padoT

45. IIpon3BOCTBEHHAS MPAKTHKA: MPEIUINIOMHAs TPAKTUKA

46. I'ocygapcTBeHHasi UTOTOBAas aTTECTALIMS: MOArOTOBKA K MPOLIEIypE 3aIUTHI U 3alIUTa BBIITYCKHOU
KBaJIM(UKAIIMOHHON pabOTHI

47. IlepeBo HAyYHO-TEXHUUYECKOU JTUTEPATYpPbI

48. I'pask1aHCKas 3alIUTa B YPE3BbIYANHBIX CUTYallUAX

Bxosmux B OOII no nanpasienuto moarotoBku 18.03.01 Xumuueckass TeXHOJOrUsl, TPoQUib
TexHo0rMsl HEOPraHM4YeCKUX BelIeCTB, BBIIOJHEHb B BUAE OTIEIBHBIX JIOKYMEHTOB, SBIISIFOILIUXCS
HeoTbeMJIeMOH YacThro JanHon OOIL.

9 ®OHAbI OHEHOYHBIX CPEACTB JJIAA TPOBEJEHUA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, TIPOMEXYTOYHOMN ATTECTAIIMA U THA OBYYAIOIIUXCA OO
BAKAJIABPUATA
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B cootBerctBumM ¢ ®I'OC BO 3++ no Hanpasienuto noarotoBku 18.03.01 Xumuyeckasi TeXHOJI0THsA
JUISL aTTeCTAIllMK 00YJaIOUIMXCsl HA COOTBETCTBUE MX MEPCOHAIBHBIX IOCTHKEHUH MOSTAIHBIM TPEOOBAHHUIM
OOII 6akanaBpuara pazpadoransl POC 10 KaXIOH TUCHUILIMHE, TTpakTHKe, [ A, BKIIIOUAIONINE TUTIOBBIC
3aJlaHus1, KOHTPOJIbHBIE PA0OTHI, TECTBI, CUTYallMOHHBIE 3aJaHUs], , BOIIPOCHI K 3aU€TaM U DK3aMEHaM, CpeJICTBa
U METOJABbl OIICHKH, IO3BOJISIONIME ONEHUTh 3HAHMSA, YMEHHs, HABBIKM W YPOBEHb IPHOOPETCHHBIX
KOMIIETEHIIU .

®OC mno pucuuniauHaMm, npaktukaM, [MIA paspabareiBatorcss B coorBercTBUM ¢ [lopsiakom
pa3paboTKU M YTBEPXKICHHS OOpa30BaTENBHBIX MPOrpaMM, YTBEPXKICHHBIM DPEUICHHEM YUYEHOTO COBETa
PXTY um. JI.U. MenneneeBa ot 25.06.2020, npotokon Ne 12, BBeICHHBIM B JICUCTBUE MPHUKA30M PEKTOpa
PXTY um. JI.U. Mengeneena ot 29.06.2020 Ne 48-O/1.

®OC no pucuumiuHam, npaktukam u ['MA
1. HOCTpaHHBI SA3bIK
2. Ucropus (Uctopus Poccun, BceoOiast uctopusi)
3. IlpaBoBeneHue
4 dunocodus
5. OCHOBBI ’KOHOMMKH U YIIPABJIEHUS IPOU3BOJICTBOM
6. CoMaIbHO-TICUXOJIOTHYECKAE OCHOBBI PA3BUTHSI JIMYHOCTH
7. O0mmas 1 HeopraHu4YecKass XUMUS
8. Oprannyeckas XuMHs
9. AnanuTnyeckas XuMust
10. ®uznyueckas XuMus
11. KomtonaHass XuMus
12. Maremartuka
13. ®usuka
14. Uudpopmartuka
15. [Ipo6GaemMbl yCTOMYHBOTO Pa3BUTHUS
16. Be3omacHOCTE JKU3HEAEATEIILHOCTU
17. UmxenepHast 1 KOMITbIOTEpHAs rpaduka
18. IlpuknagHas MmexaHuka
19. IIpoueccel 1 anmapaTbl XUMUYECKOU TEXHOJOTUHU
20. O6mas XuMHYecKask TEXHOJIOTHS
21. Cucrtembl ynpaBieHUs] XUMUKO-TEXHOJOTMUYECKUMHU IIPOLECCaMu
22 .MojenrpoBaHUE 3HEPro- U PeCypcocOeperamIux npoieccon
23. ®usnyeckas KylbTypa U CIOPT
24. DneKTUBHbIEC AUCLHUILIUHBI IO PU3UUECKON KyJIbType U CIOPTY
25. JIabopaTopHBIii MPAKTUKYM [0 OPraHUYECKOM XUMHUH
26. UucTpyMeHTaIbHbIe METO bl (PU3UKO-XUMUYECKOTO aHaJIN3a B TEXHOJIOTUM HEOPraHUUECKUX BEIECTB
27. MarepuanoBeieHHE B TEXHOJIOIMU HEOPraHUYECKUX BEIIECTB
28. IIpoexkTrpoBaHuE MPOLIECCOB U AIIapaTOB XUMUUECKOU TEXHOJIOTMU
29. TeopeTnueckre OCHOBBI TEXHOJIOTUN HEOPraHUYECKUX BEIIECTB
30. TexHonOTUs KaTalIn3aTOPOB
31. TexHONOTHsI HEOPTAHUUECKUX BEIIECTB: KATATUTUYECKUE MTPOLIECCHI
32. TexHONOTHS HEOPTAHUYECKUX BEIIECTB: MUHEPATbHBIE YIOOPEHUS U COJIU
33. OCHOBBI KBaHTOBOW XMMHUU HEOPraHUYECKUX BEIIECTB
34. OCHOBBI SKCIIEPUMEHTAIBHBIX UCCIIEI0BAHUN B TEXHOJIOTMU HEOPTaHUYECKUX BEIIECTB
35. MeTobl UCCIeI0BAHUI B TEXHOJIOTUN HEOPraHUYECKUX BEIIECTB
36. OCHOBBI MPOCKTUPOBAHUS M 000PYAOBAHNE XUMHUECKUX MPOU3BOJICTB
37. O6opynoBaHHe U OCHOBBI IPOCKTUPOBAHMSI IPOU3BOJICTB OCHOBHOTO HEOPraHUYECKOTO CHHTE3a
38. AncopOrusi B TEXHOJIOTUH HEOPTAHUUYECKUX BEIECTB
39. BBeneHne B XUMUYECKYIO TEXHOJIOTHIO PEAKTHBOB U 0COO0 YHCTHIX BEIIECTB
40. HayuHble ucciae10BaHusl B XUMUYECKON TEXHOJIOTUU
41. IIpakTHUKyM IO XUMUYECKOU TEXHOJIOTHH
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42. YyeOHast MpaKTHKA: 03HAKOMHTEJIbHAS TPAKTHUKA

43. IIpon3BoaCTBEHHAs! IPAKTUKA: TEXHOJIOTMUYECKas (IPOEKTHO-TEXHOJIOTnYeCKasi) IPakTUKa

44. TTpon3BoCTBEHHAS MPAKTUKA: HAyYHO-HCCIIEI0BATEIbCKast paboT

45. IIpon3BoaCTBEHHAs IPAKTUKA: IPEATUIUIOMHAs MPaKTHKa

46. 'ocynapcTBeHHasl UTOTOBas aTTeCTalUs: IIOJrOTOBKA K IIPOLIEAYPE 3aIUThI U 3allUTa BBIITYCKHON
KBaJIM(UKAITMOHHON pabOTHI

47. IlepeBoJ HAYUHO-TEXHUYECKON JTUTEPATYPbI

48. I'paxkaHcKas 3aluTa B Upe3BbIUaliHbIX CUTYalUsIX

Bxoasamux B OOII mo nampasnenuto noaroroBku 18.03.01 Xumuueckasi TeXHOJ0rHsA, Tpoduib
TexHoJIOTMSIT HEOPraHUYECKMX BelleCTB BBHITIOJHEHBI B BHJIE OTACIBHBIX JOKYMEHTOB, SIBIISIOIIMXCS
HeoTheMmiiIeMOI yacTeio manaor OOII.

10 METOANYECKHUE MATEPHUAJIBI ITIO JUCHUIIJIMHAM, TIPAKTUKAM U I'HA

1. HOCTpaHHBI SA3bIK

2. Ucropus (Uctopus Poccun, BceoOiast uctopusi)

3. IIpaBoBeneHne

4 dunocodus

5. OCHOBBI ’KOHOMMKH U YIIPABJIEHUS IPOU3BOJICTBOM

6. CoMaIbHO-TICUXOJIOTHYECKAE OCHOBBI PA3BUTHSI JIMYHOCTH

7. O0mmas 1 HeopraHuYecKass XUMUS

8. Oprannueckas XuMHs

9. AHanmuTHYecKass XUMHUS

10. ®usnueckas XUMUS

11. KomionaHast XuMus

12. Maremartuka

13. ®usuka

14. NUudopmaTtuka

15. IIpo6GaemMbl yCTOHYHBOTO Pa3BUTHS

16. Be3omacHOCTE JKU3HEAEATEILHOCTU

17. UmxenepHast 1 KOMITbIOTEpHAs rpaduka

18. IlpukiagHas MmexaHuka

19. IIpoueccel 1 anmapaTbl XUMUYECKOU TEXHOJOTUHU

20. O6mas XuMHYecKask TEXHOJIOTHS

21. CucTteMbl yIpaBieHUs] XUMUKO-TEXHOJOTMUECKUMHU IIPOLECCaMu

22 .MonenupoBaHUE SHEPro- U PeCypcocOeperamImnx npoieccon

23. ®usnueckas KylbTypa U CIOPT

24. DneKTUBHBIE AUCLHUILIUHBI IO PU3UYECKON KyJIbType U CIOPTY

25. JIabopaTopHBIii MPAKTUKYM [0 OPraHUYECKON XUMHUU

26. UucTpyMeHTaIbHbIe METOIbI PU3UKO-XUMUYECKOTO aHaIN3a B TEXHOJIOTUN HEOPraHUYECKUX BELIECTB
27. MarepuanoBeieHHE B TEXHOJIOTUU HEOPTraHUYECKUX BEIIECTB

28. IIpoexTrpoBaHuE MPOLIECCOB U AIMapaTOB XUMUUECKOU TEXHOJIOTUU

29. TeopeTnueckre OCHOBBI TEXHOJIOTUN HEOPraHUYECKUX BEIIECTB

30. TexHONOTUS KaTAIU3aTOPOB

31. TexHONOTHsI HEOPTAHUUYECKHUX BEIIECTB: KaTAIUTHUYECKUE TIPOLIECCHI

32. TexHONOTHS HEOPTAHUYECKUX BEIIECTB: MUHEPATbHBIE YIOOPEHUS U COJIU
33. OCHOBBI KBaHTOBOW XMMHUU HEOPTraHUYECKUX BEIIECTB

34. OCHOBBI 3KCIIEPUMEHTAIBHBIX UCCIIEIOBAHUM B TEXHOJIOTUH HEOPTaHUYECKUX BEIIECTB
35. MeTobl UCCIEI0BAHMM B TEXHOJIOTUU HEOPTraHUYECKUX BEIIECTB

36. OCHOBBI MPOCKTUPOBAHUS M 000PYAOBAHNE XUMHUECKUX MPOU3BOJICTB

37. O6opynoBaHue U OCHOBBI IPOCKTUPOBAHMSI IPOU3BOJICTB OCHOBHOTO HEOPraHUYECKOTO CHHTE3a
38. AncopOrusi B TEXHOJIOTUH HEOPTAaHUUECKUX BEIECTB

39. BBeneHne B XUMUYECKYIO TEXHOJIOTHIO PEAKTHBOB U 0CO0O0 YHCTHIX BEIIECTB
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40. Hayunble ucciae0BaHusl B XUMUYECKON TEXHOJIOTUU

41. IIpakTHKyM 10 XUMUYECKOU TEXHOJIOTUH

42. YyeOHasi MpaKTHKA: 03HAKOMHTEJIbHAS TPAKTHUKA

43. IIpon3BOICTBEHHAS MPAKTHKA: TEXHOJIOTHYECKas! (POEKTHO-TEXHOJIOTHUECKasi) MPaKTUKa

44. TTpon3BoACTBEHHAS MMPAKTUKA: HAYYHO-HCCIIEI0BATEIbCKast paboT

45. IIpou3BOACTBEHHAS MPAKTHKA: MPEIAUIIIOMHAs IPAKTHKA

46. 'ocymapcTBEHHAs HTOTOBAsE aTTECTAIMS: TIOJrOTOBKA K MPOIIEype 3aIIUTHI U 3aIIUTa BBITYCKHON
KBaJTM(UKAITMOHHON pabOTHI

47. IlepeBoJ HAYUHO-TEXHUYECKON JTUTEPATYPbI

48. I'paxkiaHcKas 3aluTa B Upe3BbIUaiHbIX CUTYaLUsIX

Bxomsmux B OOIIl mo nampaBnenuto noarotoBku 18.03.01 Xumuueckasi TeXHOJOTHsA, TTPOdHIb
TexHoJIOTMSIT HEOPTaHWYECKHX BeleCTB, BBHIMOJHEHH B BHJIE OTICIBHBIX JIOKYMEHTOB, SIBIISIOIIUXCS
HeoThemiIeMOI yacTeio manHor OOII.

11 PABOYAS TIPOT'PAMMA BOCITMTAHUA

Pabouass mporpamma BocruTanus, Bxoxasmas B OOIl mo wampaemenuio mojarotoBkm 18.03.01
XuMHYeCKasi TeXHOJorusi, npodwic TexXHoJOrusi HeOPraHWYeCKHUX BeIIeCTB, BHITIOJHEHA B BHJIC
OTAEJBHOTO IOKYMEHTA, SIBJISIFOLIErOCs HEOTheMIieMoi yacThio nanHoi OOIT.

12 KAJIEH)IAPHBIﬂ IIJIAH BOCIIUTATEJBbHOM PABOTBI
Kanennmapuseiii maH BocnuTatenbHON paboTthl, Bxoasmuid B OOIl mo HampaBieHHIO MOITOTOBKH

18.03.01 Xumunueckasi TexHOJ0rus, mpoduis TexHoJ0rusi HEOPraHUuYeCKUX BeleCTB, BHIMOJHEH B BUJIC
OTAEJBHOTO IOKYMEHTA, SIBJISIFOLIETOCs HEOTheMIieMoi yacThio nanHoi OOII.
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