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1 OBIIME ITOJIOKEHUA

1.1 OcHoBHasi npodeccuoHajibHasi o0pa3oBaTelbHAs MNPOrpaMMa BbICIIEIO
o0pa3oBaHUsl — MporpaMMma MOArOTOBKM XHMMKOB, IpenojaBarTejled Xumuu (najee —
nporpamma  cnenuaautera, OOIl  cneumanurera), peanmusyemas  QeaepaibHbIM
rOCyJapCTBEHHBIM OOJUKETHBIM 00pa30BaTENIbHBIM YUPEKICHUEM BBICHIETO 00pa3oBaHUs
«Poccuiicknii  XMMHUKO-TEXHOJIOTHUECKUM yHuBepcuter wumenu .M. Menneneesa» B
COOTBETCTBUM C (pellepajbHbIM TI'OCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM BBICIIETO
oOpa3oBanus — cienuanutet 1o crenuaibHocT 04.05.01 - dynnameHTalbHAsA M NPUKJIAAHAS
XMMHS, crienuanu3anus «MeIuIuHCKAass XUMMs», [IPEICTABISAET COOONH KOMIUIEKC OCHOBHBIX
XapakTEepUCTHUK 00pa3oBaHUS W  OPraHU3ALMOHHO-TIEJJATOTUYECKUX  YCIOBUH, KOTOPBIHA
IpeCTaBiIeH B BUJE y4yeOHOro IUlaHa, KaJEHAApHOro ydyeOHoro rpaduka, paboyux mporpamm
JUCUMIUTMH (MOAYNEH), OICHOYHBIX M METOAWYECKHX MaTepHajoB, paboyeil NporpaMMel
BOCIIUTaHMsI, KaJI€HJApHOI0 IUIaHa BOCIIMTATENILHONW paboThl, (POPM aTTeCTaLUH.

1.2 HopmaTuBHbIe JOKYMEHTHI /Uil Pa3padoTKH NPOrpaMMbl CHeNHAJTUTETA IO
CIeNHaTbHOCTH COCTABIISAIOT:

- ®enepanbHblil 3akoH 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
denepauuny;

- [Tpuka3z Muno6puayku Poccun ot «13» utomnst 2017r. Ne 652 «O0 yTBepkaeHun
denepanbHOrO TOCYIapCTBEHHOIO 00pa30BaTENIbHOTO CTaHIApPTa BBICHIETO OOpa3oOBaHUS —
crienuanuteT 1o cneruanbHocT (04.05.01 dyHaaMeHTANbLHAS U NPUKJIATHAS XUMUA (J1aee —
OI'OC BO — cnenuanuter no crneunanbHocTy 04.05.01 dyHaameHTAIbHASS M NPHUKJIATHAS
XUMHS);

- [Ipukaz Munobpuayku Poccun ot 05.04.2017 Ne 301 «OO6 yTBepKIeHUH
[lopsinka  opraHu3almMl M OCYIIECTBIEHUs  0Opa3oBaTEeNbHOM  JNEATEIBHOCTH IO
o0pa3oBaTeNbHBIM TPOrpaMMaM BBICHIETO O00pa3oBaHUs — TporpaMmaM OakajaBpHara,
Iporpammam CrenuagIuTeTa, IporpaMMaM MarucTpaTypbi».

- [IpodeccrnonanbubIit CTaHAapT «Ne32 CHEIHaIUCT 1o Hay4yHO-
MCCJIEIOBATENIbCKUM M OIBITHO-KOHCTPYKTOPCKUM pa3paboTKam», YTBEPKIEHHBIH MPUKA30M
MunncrepcTBa TpyAa U coluanbHOM 3ammTthl Poccuiickoit @enepannu ot «04» mapra 2014 r.
Ne 121 1 (kom 40.011, ypoBens kBanmudukaiuu 7, D/01.7, D/03.7);

— Ilpuka3 MunucrepctBa oOpa3oBanusi u Hayku P® ot 04.03.2017 Ne 816 «OG6
yTBepkaeHnu [lopsinka mMpuMEHEHUsI OpraHU3alUsIMHU, OCYIIECTBISIOMUMHE 00pa30BaTEIbHYIO
JESITENIbHOCTD, AJIEKTPOHHOTO OOYYeHHMsI, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUN TpU
peanmzanuu  00pa30BaTENbHBIX MporpaMMy» [DIeKTpoHHBIM pecypc]. Pexum gocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%F0%ES%EA
YEQ%ET7/ (nata oopamenus: 01.01.2021).

— Ilpuka3 MuHHcTepcTBa Hayku M BbIcuiero oOpas3oBaHusi Poccuiickoit ®enepanumy,
MunucrepctBa mnpocBenienus Poccuiickoit ®epepaunu ot 05.08.2020 Ne 885/390 «O
MPaKTUYECKOW TOJATOTOBKE OOydJarommxcs» [DIeKTpoHHBINM pecypc]. Pexum gocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&link_id=0&nd=102850569&intelsearch=&firstDoc=1/
(mara oopamenus: 01.01.2021);

— Ilonoxenne 00 opraHu3alii ¥ WCIOJB30BAHUHM DJIEKTPOHHOTO OOy4YeHUs u
JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHUN MPH peann3alii 00pa30BaTeIbHBIX MPOTPaMM
B (enepaqbHOM TOCYJAapCTBEHHOM OIOPKETHOM OOpa30BaTEIbHOM YUYPEKIACHUHM BBICIIETO
oOpa3zoBanus «Poccuiickuii XUMHKO-TeXHOJIOTHYeckuii yHuBepcuteT umenu /.M. Menneneenay,
npuHsATtoe pemieHueM YdyeHoro cosera PXTY um. J[.M. Menneneesa or 27 mapra 2020 r.,
nporokos Ne 9, BBeneHHoe B JaeiictBue npukazom pekropa PXTY um. J[U. Menneneesa
or 27 mapra 2020 T1. Ne 29 OJ [DaekrpoHHbIA pecypc]. Pexwm  mocryma:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie_EOQIDOT_2.pdf nara
obpamenus: 01.01.2021);
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- [TonoxkeHHe O TMPAKTUYECKOW TOATOTOBKE OOyJarommxcs B (eaepaabHOM
rOCYJapCTBEHHOM OFOPKETHOM 00pa3oBaTeIbHOM  YUPEXKIACHUH BBICIIETO O0Opa30oBaHUS
«Poccuiickuii XMMUKO-TEXHOJIOTUYECKH yHuBepcuteT umenu (.M. Menneneesa», npunsaroe
pemieaneM YueHnoro coBera PXTY wuwm. JI.U. MenneneeBa ot 25.11.2020, mpotokosn Ne 4,
BBEJICHO B AelicTBue npuka3oM pexkropa PXTY um. JI.M. Menaeneesa ot 26.11.2020 Ne 117 O/
[DneKTpOHHBIN pecypc]. Pexxum JIOCTyTA:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie_prakt podgotovka 2.pdf
nara obpamienns: 01.01.2021)

[Ipy ocBOoeHMM JAMCHMIUIMH W TNPAKTUK CTYAEHTHl  JOJKHBI  HMCIOJB30BaTh
uH(pOpMallMOHHBIE U MH(POPMAIMOHHO-00pa30BaTeIbHbIE PECYpPChl CIEIYIOIMIUX I[OPTAJIOB U
CalTOB:

— Cucrema @QenepanbHbIX oOpa3oBaTeNnbHBIX MoOpTajoB. CucTeMa  OTKPBITOTO
obpazoBanusa. KoncantunroBeii nentp MOC OO P® [DOnektponHblii pecypc] — Pexum
noctyna: http://www.openedu.ru/ (nara ooparienus: 01.01.2021).

— Hudopmanuonnas cucrtema «EAMHOE OKHO JOCTyIa K 00pa3oBaTeIbHBIM PECypcam.
URL.: http://window.edu.ru/ (zara o6pamenus: 01.01.2021).

— @®OIIO: coorBerctBue TpedboBaHusM PI'OC [DnexTpoHHbId pecypc] — Pexum
nocryma: http://fepo.i-exam.ru/ (nata oopamenus: 01.01.2021).

1.3 O0mas xapakTepuCTHKA MPOrpaMMbl ClleHHATUTETA

Ieabl0o mporpaMMsbl cHeNHMAJHTETA SBISAETCS CO3JAHUE A O0YYaroLUXCs YCIOBUM
JUIE TIPUOOpETeHUsT HEOOXOIUMOTO ISl OCYIIECTBICHHS NPO(ecCHOHATBHON NesTeNTbHOCTH
YPOBHSI 3HAHUH, YMEHH, HABBIKOB, OIBITA AEATEIBHOCTH U MOJATOTOBKU K 3aLUTE BBITYCKHOM
KBaJIM()UKALIMOHHOM paboTHl.

[Tonyyenune oOpa3oBaHMs 1O 0Opa30BaTEIbHOM MPOrpaMMeE BBICIIEIO OOpa30BaHUS —
nporpaMMe CHelHaIuTeTa JOIMYCKAeTCs TOJBKO B 00pa30BaTEeNbHOW OpPraHW3alUU BBICHIETO
00pa30BaHus U HAYYHOI OpraHM3anuu (Jjajiee — opraHu3ams).

OO6yuenue 1o 00pa3oBaTeNbHONW MPOTrpaMMe BBICHIETO O00pa30BaHUsI — MPOrpaMMe
crienuanureTa B 00pa3oBaTEIbHOM OpPraHM3alUU OCYIIECTBISETCS B OYHOH (opme oOyueHHs.
O6wvem mporpammsl crnenuanurera cocrasisier 300 3ayeTHbIX enuHUIl (manmee — 3.€.) BHE
3aBHCUMOCTH OT (hOpMBI OOYUEHHUsI, TPUMEHAEMBIX 00pa30BaTENbHBIX TEXHOJIIOTUH, peanu3anun
IpOTPaMMBbI  CHEIMAJINTETa C WCIOJIB30BAaHHEM CETEeBOW (HOPMBI, pealm3alud MPOrpaMMbI
criellMaiuTeTa 1o HHAUBUYaTbHOMY y4eOHOMY IIaHYy.

Cpoxk norydeHus: 00pa3oBaHHus 10 MPOTpaMMe CIelUaTuTeTa:

— B OYHOM opme 00ydeHHUs, BKJItOYasi KAHUKYJIBI, TPEIOCTABISIEMbIE TTOCIIE TPOXOMKIAECHUS
roCyJapCTBEHHON UTOTOBOM aTTECTALIMM, COCTABIAET S5 JIET.

— 1pu 00y4YEeHHUH 0 MHJIUBUAYyaTIbHOMY yuyeOHOMY IUIaHy MHBanuA0B U jul ¢ OB3 moxer
OBITH YBEJIMYEH IO WX 3asBJICHUIO HE Oojiee 4eM Ha | roja Mo CpaBHEHHUIO CO CPOKOM
NOJy4YeHHUs1 00pa30BaHMsl, yCTAHOBICHHBIM Ul COOTBETCTBYIOLIEH (hopMbl 00yueHUs.
O0bem mporpaMMbl CHEIUATUTETA, PEATU3YEMBIN 3a OJUH y4EOHBIN T'0J, COCTABIISIET HE

6onee 70 3.e. BHE 3aBUCUMOCTH OT (OpMBI OOyueHHs, MPUMEHSIEMBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH, pealm3alliil TPOTPaMMBI CIEIHATUTETa C WCIIOJNB30BaHUEM CETeBOU (HOpPMBL,
peanu3alMM [pOorpamMMbl CIEHUAIUTETa MO0 WHAMBUAyalbHOMY yuyeOHOMY TIUIaHy (3a
UCKJTIOYEHHEM YCKOPEHHOT0 00y4YeHHs), a IpU yCKOpeHHOM o0ydyeHun — He 6oiee 80 3.e.

IIpu peanuzanuu nporpamMmbl  CHEIHATUTETa OpPraHU3alUs BIOpPaBEe IPUMEHAThH
AIIEKTPOHHOE O0YYECHHE U JUCTAHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH.

IIpu oOyyeHMM JHIl C OrPaHUYEHHBIMH BO3MOXXHOCTSMHU 3[0POBbS DIIEKTPOHHOE
oOydeHHe W JUCTaHIIMOHHBIE OOpa30BaTeNbHBIE TEXHOJOTHH JIOJDKHBI TIPETyCMaTPUBATh
BO3MOXHOCTbH NpHEeMa-Tiepeiadl HHPOPMAIMK B JOCTYIHBIX Il HUX (OopMax.

Peanmzanust mporpamMMbl CIIENMAIATETa MOXKET OCYIIECTBIISITHCS OpTaHU3aIMeld Kak
CaMOCTOSITENIbHO, TaK U MOCPEJICTBOM CETEBOM (OPMBI.
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OOpa3oBarenbHasi JESTEIBHOCTh IO MPOTrpaMMe CHEIHAIUTETa OCYIIECTBISAETCS Ha
roCyIapCcTBEHHOM si3blke Poccuiickoit denepanuu, €cilii WHOE HE OMNPEAECICHO JIOKAJIbHBIM
HOPMAaTUBHBIM aKTOM OpraHU3alUH.

CtpykTypa mporpaMMbl CeIMATUTETa BKIIOYAET ClIeAYyoNIne OI0Ku:

biok 1 «/lucuumnunel (MOyn)»;

biok 2 «IIpakTukay;

bnok 3 «l'ocynapcTBeHHas UTOroOBast aTTECTALMSD.

B pamkax mnporpammbl chenuanuTeTa BbIICISIOTCS oO0s3aTeNnpHass 4acTb U YacTb,

(dopmupyeMasi yqacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHHH.

CTpykTypa nporpaMmmsbl cieuaJnuTeTa

O0bem nporpamMmbl ClieUAJINTETA
CTpyKTypa nporpaMmsbl cieuajnTera
B 324Y€THBIX eMHHUIAX
JIucMIIMHBI (MOYJIH) He MeHee 225
O0s3arenabHas 4acTh 179
[baokl
Yactb, hopMupyeMasi yaacTHUKAMHU 67
00pazoBaTeNbHBIX OTHOIICHHI
IIpakTuka He menee 39
(bJiok 2 O0s3aTeNbHAas 4acTh 12
Yacte, hopMupyemasi yuaCTHUKaMU 33
00pa3oBaTeNbHBIX OTHOIICHHI
ook 3 I'ocynapcTBeHHasi HTOTOBasi ATTECTALUSA 6-9
O0s3arenbHas 4acTh 9
O06beM nporpaMmMbl CIEIUATUTETA 300

K o6s13aTenbHON YacTu MporpaMmsbl CHEMUAIUTETa OTHOCSITCS TUCHUIUIMHBI (MOAYIN) U
NpPaKTUKH, obecrieunBaronie GopMUpoBaHUEe 00IENpopecCHOHATbHBIX KOMIIETCHIIMN, a TaKkXKe
npodeccuoHanbHbIX KoMmmeTeHuuH, yctaHoBileHHBIX [IOOIl B kauecTBe 00s3aTenbHBIX (MIpH
HaJIUYMH).

B 00s13aTenbHyI0 4acTh IPOrpaMMBbIl CIIEUATUTETa BKIIOYAIOTCS, B TOM YHCIIE:

- JUCUMIUIMHBI (Monynu) mo ¢unocopuu, uctopuu (ucropun Poccum, BceoOeit
UCTOPUH), MHOCTPAaHHOMY f3bIKY, O€30IaCHOCTH >KM3HEAEATEIbHOCTH B paMkax bioka 1
«luctunnunel (MOLYNIN)»;

- JMCLUMIUTUHBI (MOAYJIH) MO (PU3NYECKON KYJIbTYype U CIOPTY, peaiu3yeMble B paMKax
bnoka 1 «/luctumniuael (MOTyn)».

[IporpamMMa crnenuanuTeTa JOJKHA OOECHEUMBATh PEATU3aLUI0 JUCHMILIUH (MOAYIEH)
1o (pU3NYECKOH KYIbTYpE U CIIOPTY:

- B 00beMe He MeHee 2 3.e. B pamkax biioka 1 «/{ucuuniaunsl (MOIYyIIH)»;

- B o0beMe He MeHee 328 akaJeMHUYEeCKHX 4YacoB, KOTOpBIE SBISIOTCS 00s3aTelbHBIMU
JUIsL OCBOCHHUS, HE MEPEBOJATCS B 3.€. U HE BKJIIOYAIOTCS B 00BEM MpOrpaMMbl CHelHaluTeTa, B
paMKax >JIEeKTUBHBIX JUCLHUIUIMH (MOYyJeH) B OUHON Gopme 00OyueHwUs.

JucuummuHel (MOIyaM) M0 (U3NYECKONW KYJIbTYpe U CIIOPTY PEalu3yloTCs B MOPSJKE,
ycraHoBiaeHHOM Opranuzanueid. Jlng maBanunoB u jmn ¢ OB3 Opranuzanus ycraHaBiIMBaeT
0COOBIN TOPSIIOK OCBOEHHUS JUCHMIUIUH (MoIysiei) Mo (U3MUECKON KyNbType M CHOPTY C
YY€TOM COCTOSIHUS UX 310POBBS.

JlucuumiuHel (MOAYJIHM) M MPAKTHKH, obecreyrBaronirie GopMUPOBAHNE YHUBEPCATBHBIX
KOMIIETEHIIMI, MOTYT BKJIIOYAThCS B 00s3aTENBHYIO YacTh MPOrPaMMbl CIIEIIUAIUTETA U B YacTb,
dbopMupyeMyro ydaCTHUKaMH 00pa30BaTeIbHbIX OTHOLLIEHUI.

O0bem 00s13aTenbHOM YacTH, 6€3 yuera 00beMa rocyAapCTBEHHOM HTOTOBOM aTTecTaluy,
JIOJI’KEH COCTaBJIATh HEe MeHee 60 MpoLeHTOB 00111ero o0bemMa NporpaMmbl CeHaIUTETA.




Opranuzanus J0KHA TPEIOCTaBIATh MHBaIuAaM U juuaMm ¢ OB3 (mo ux 3asBlIeHHIO)
BO3MOXXHOCTh OOYYEeHHsS IO NporpaMme CIELUUaIUTeTa, YYUTHIBAIONIEH OCOOEHHOCTH UX
NCUXO(U3UUECKOTO PA3BUTHS, WHIUBUAYAIBHBIX BO3MOXKHOCTEH M TIpH HEOOXOAMMOCTH
oOecrieunBaromIel KOPPEKLUIO HAPYIICHUH DPa3BUTHS U COLUAIBHYIO aJalTallli0 YKa3aHHBIX
JIULL.

O0beM KOHTaKTHOW pabOTHl OO0y4arOHMMXCsA C MpenojaBaTelieM MpH IPOBEICHUU
y4eOHBIX 3aHATHA TI0 MPOTpamMMe CIEIHUaUTeTa JODKEH COCTaBJISTh HPH OYHOU (dopMme
oOyuenus He MeHee 60 MPOLIEHTOB 00IIEro o0bemMa BPEMEHM, OTBOAMMOIO Ha pealli3alluio
JTUCLHUILITUH (MOJTyJIEH).

1.4 TpeGoBaHus K NOCTYNAIOIIEMY

TpeboBaHusi K MOCTYMAOMIEMY OMPEICIIOTCS (eIepalbHBIM 3aKOHOATEIbCTBOM B
obnactu oOpazoBanusi, B ToM uucie [lopsaakom mpuema Ha oOydeHHe MO 0Opa30BATEIbHBIM
mporpaMMaM BBICIIET0 O0Opa3oBaHUS — MPOrpaMMaM CIICIHATUTETa Ha COOTBETCTBYIOIIUI
y4eOHBIN TO/I.

2 XAPAKTEPUCTHUKA ITPO®ECCUOHAJIBHOM NEATEJIbHOCTH
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY CIIEHUAJIUTETA

2.1 Obuaacte npodeccHOHANBLHOI NeATeJbHOCTH W cdepa mnpodeccHoOHATBLHOIM
AeATeJIbHOCTH BbINNYCKHUKOB, ocBouBIINX OOII cneunaanrtera, BKJIKOYAeET:

40 CkBo3HbIE BHIBI MPOPECCHOHATHHON AEATEIIFHOCTH B MPOMBIIIICHHOCTH (B cdepe
OpraHHU3ali U MPOBEACHUS HAYUYHO-HCCIEI0BATEIbCKUX U OMBITHO-KOHCTPYKTOPCKUX paboT B
00JTaCTH XUMHUYECKOTO ¥ XUMHKO-TEXHOJIOTHUECKOTO TPON3BOJICTBA).

JlessTenbHOCTh  BBIMYCKHHKOB HAallpaBlIeHa Ha peHIeHHe mpodsieM, TpeOYIoUmX
npuMeHeHHs (DyHIAMEHTAIbHBIX 3HAHUHA B 00JACTH XMMHUHU M PEATbHOM CEKTOpPE SKOHOMHUKHU
(pu MPOM3BOACTBE Pa3IMUHBIX BUIOB MPOIYKIIMH C UCIOJIB30BAHUEM XUMUYECKUX PEarcHTOB,
no0bIYe W TepepaboTKe MPHUPOTHBIX HMCKOMAEMbIX). BBITYCKHUKH CHENHaIUTeTa MO0 XUMHUH
OCYILECTBIISIIOT HAayYHO-UCCIIEI0BATEIbCKYIO JIEATEIBHOCTh B COCTaBe HAY4YHOIO KOJIJIEKTHBA,
3aHAMAIOTCSI TPAKTHUYECKUM TPUMEHEHUEM (yHIaMEHTAJIbHBIX 3HAHWUN B OOJIACTH XUMHH C
LENIbI0 TIOJyYeHUs] HOBBIX 3HAHWM, pa3paOOTKHM HOBBIX METOJIOB IOJIyYEHHs] BELIECTB U
MaTepHaJoB, ONITUMH3AIMH TEXHOJIOTHUECKUX MPOIECCOB.

Obnactu mnpodeccHOHAILHOW JIeATeNbHOCTH U (Win) cdepbl NpodeccHoHANTbHOM
NeSITEIbHOCTH, B KOTOPBIX BBITYCKHUKH, OCBOWBIINE IPOTpaMMy CIEIHAIUTETa, MOTYT
OCYILECTBIIATh MPO(PECCUOHANBHYIO ESTETbHOCTh:

01 OO6pazoBanue u Hayka (B c(epe OCHOBHOTO M CpEIHEro OO0IIero oOpa3oBaHUS,
npodeCCHOHATBHOTO OOYYEHHUs, CPEIHEro NpOQPecCHOHAIbHOIO M BBICIIETO 00pa3oBaHMA,
JIOTIOJTHUTEILHOTO 00pa30BaHusl, B Cpepe HaAYIHBIX UCCIICTOBAHMIN).

BBIMYCKHUKH MOTYT OCYLIECTBIATh NPOPECCHOHATBHYIO MAEATENbHOCTh B JIPYTHUX
obnactax u (umm) cdepax npodeccCHOHATBHON ACSITENBHOCTH MPU YCIOBHH COOTBETCTBUS
YPOBHS HMX O00pa3oBaHMs M TMOJYYEHHBIX KOMIETEHUUH TpeOOBaHUAM K KBalu(UKaLuu
paboTHHKA.

2.2. Tunel 3agay  npodeCCHOHATBHOW  JIEATETBbHOCTH  BBIMTYCKHHKOB: HAay4HO-
HUCCIIEN0BATEILCKUH.

2.3. O6bexktamMu Npo(ecCHOHANBHOM JesATETbHOCTH BBITYCKHUKOB, ocBouBIIMX OOII
CIeIUaIUTETa, WA 00J1aCThIO (00JIACTSAMHI ) 3HAHUS SBIISFOTCS:

XUMUYECKHE DJIEMEHTHI, BEIECTBA, MaTEpUalbl, CBHIPHEBBIE PECYPChl, XUMHUYECKUE
MIPOIIECCHI U SIBIICHUS;

npogeccuoHaIbHOE 000PYA0BaHUE;

HCTOYHUKU MPOQPEeCcCHOHANbHON HH(OpMalUU, TOKyMEHTalus Mpo(ecCHOHAIBHOIO U
MPOM3BOJICTBEHHOTO Ha3HAYCHUSI.

K oObektam mnpodeccnoHambHON eATETLHOCTH MOTYT OBITh TaKXe€ OTHECEHBI W
pasnuyHble 00JacTH XMMMU (HampuMep, MEIMIMHCKas, HeopraHuyeckas, OpraHuveckasd,



aHaTUTHYeCKas, (Pu3nYecKas U T.JI.) U CMEXKHBIX C Hel HayK (Harmpumep, OMOXUMUs, XUMUUECKast
¢du3rKa, OMOTEXHOJIOTHS U T.I1.).

3 CTPYKTYPA ITIPOI'PAMMBI CIHEHHUAJIUTETA

ConepxaHuie W opraHm3anus oOpaszoBaTelbHOro mporecca mnpu peanusarmu OOIl
BEICIIEro oOpa3zoBanusi — crnenuanuteT mo cnenuansHoctu 04.05.01 - dynapamenTanabHas U
NMPHUKJIATHAS XUMHS PETJIaMEHTHPYETCS:

—y4eOHBIM TUIAHOM;

—KaJICHJIaPHBIM Y4eOHBIM TpauKom;

—nacrnopTamu GOpMHUPOBAHUS KOMIIETCHIIHN;

—paboyumMu IporpaMmMaMu JUCIUTIINH (MOTyJIeH );

—pabounMu IporpaMMaMi PAKTHK;

—IpOrpaMMOii TOCYJApPCTBEHHON HTOTOBOM aTTECTAIlNH;

—(hOoH/1aMU OIICHOYHBIX CPEJICTB;

—METOUYECKIUMH YKa3aHUsIMH 110 cooTBeTcTBYIomIei OOIT,

—paboueli mporpaMMoil BOCITUTAHUS;

—KaJICHJAPHBIM TJIAHOM BOCITUTATEIBHOIN pabOTHI.

3.1 YueOublii nian

Vuebnsiii mian OOIl cnenmanurera BKIOYAET MEPEYEHb IUCHUIUIMH (MOIyJei),
IIPAKTUK, AaTTECTAL[MOHHBIX HCIBITAHUNA NPOMEXKYTOYHOM M TOCYJapCTBEHHOM HWTOrOBOM
aTTecTaluy OOy4arolmMXcs, IpYruX BUIOB y4EOHOH NEATENbHOCTH C YKa3aHHEM UX 0O0beMa B
3a4eTHBIX €AMHUIAX, IOCIEI0BATEIbHOCTH M paclpeseleHnus 10 IepuojaM OO0Yy4eHHs;
BBIJIENIICTCS] 00BEM KOHTAKTHOW pabOThl 0O0YUaOUIMXCS € MperoaaBaTenieM (110 BHUaaM yueOHbIX
3aHATUI) M CaMOCTOATENILHOW paboOThl O0YYaroMXCsA B aKaJeMHYECKHX (aCTPOHOMHYECKHX )
yacax. s KaKIoW OTUCHUIUIMHBI (MOAYIS) U NMPAKTUKU yKa3blBaeTcs (popma MpoMeKyTOUHOU
aTTecTaluy 00yJaromuXxcs.

VY4eOHblii 11aH NpeACTaBIeH B MPUIOKEHHUH.

3.2 KanenapHblii yueOHbIH rpaduk

ITocnenoBaTenbHOCTh peai3allii MPOrpaMMbl CHENMAIUTETa MO rojaM U CeMecTpaMm
(Bkirouass TeopeTHYeCKOe OOydYeHHE, TPAKTUKU, MPOMEXKYTOUHbIE M TOCYIapCTBEHHYIO
UTOTOBYIO aTTeCTAIlH, KAHUKYJIbI, IPUBOIUTCS B KaJICHIApHOM y4eOHOM rpaduxke.

Kanennaphslii yueOHbIN rpad vk npeacTaBieH B MPUIOKEHHUH.

3.3 PaGouue mporpaMmbl TUCHHIJIMH (MOIYJI€ei)
B OOII cneuuanutera B MPUIOKEHHH MPEJICTaBICHBI Bce paboune MporpamMmbl
JTUCITUTITUNH (MOJTyJIeH).

3.4 Padoune mporpaMMbl NPaKTHK

OOII crenmanureTa MpeaycMaTpUBaeT TOCTATOYHBIN [T (POPMUPOBAHUS, 3aKPETLIICHUS
Y pa3BUTHS MMPAKTUYECKUX HABBIKOB M KOMIIETCHIIMI 00beM MpakTUKU. [IpakTHKa MpecTaBIIseT
co00#1 BHI y4eOHBIX 3aHSATHH, HEMOCPEICTBEHHO OPHEHTHPOBAHHBIX Ha MPOQEeCcCHOHAIBHO-
NPaKTHYECKYI0 TOATOTOBKY oOyuaromuxcs. [IpakTuka 3akperuisieT 3HaHUS W YMEHHUS,
npuoOpeTaemMple  OOYYalOUIMMHUCS B pE3y/IbTaTe OCBOCHHS  TEOPETHYECKUX  KYpCOB,
BbIPA0ATHIBACT TMPAKTHYECKAE HABBIKA U CIIOCOOCTBYET KOMIUIEKCHOMY (DOPMHPOBAHHIO
YHUBEPCAIBHBIX, 00IIENnpo(hecCHOHANBHBIX, MPO(ECCHOHAIBHBIX KOMIETEHIIMNA 00yJalOIIHXCS.
[TporpaMMBbI TPAKTUK TPUBEICHBI B IPUIIOKEHHH.

[Mpu peanuzanuu OOII cnennanuTera MpeaycMaTpUBAIOTCS CIEAYIONINE BUABI TPAKTHK:

Hanpumep:

—y4eOHas IPaKTHKa: O3HAKOMUTEJbHAs PAKTHKA;



—IIPOU3BOJICTBEHHAS MTPAKTUKA: TEXHOJOTUYECKAsl MPAKTUKA;
—IPOU3BOJCTBEHHAs MPAKTHUKA: HAyYHO-HCCIIEI0BaTeNbCcKas paboTa;
—IPOU3BOJICTBEHHAS MMPAKTHUKA: IPEAAUILIOMHAs TPaKTHKA.

3.4.1 YueOHasi NPaKTHKA: 03HAKOMUTEJIbHASA MPAKTHKA

Tun npakTuky: 03HAKOMUTEIbHASL.

3amauell TNpPaKTUKKA SBJSIETCS  O3HAKOMJICHHE OOyYarolIMXCs C TEMAaTHKOH |
OpraHu3anyel HayyHbIX HUCCIIEIOBAaHHMM, IPOBOJAUMBIX B  HAyYHO-UCCIEI0BATEIbCKUX
nabopaTopusx  XHMHUKO-(papmaneBTHUeCKOTO  (akynapTeTra,  J1abopaTopusx  HaydHO-
UCCIIEI0BATEIbCKUX MHCTUTYTOB Poccuiickoi akajeMMM HayK M JIPYT'MX TOCYAApPCTBEHHBIX U
HEroCyJJapCTBEHHBIX HayUHbIX OpraHU3aluil.

[Ipaktuka ocymectBisiercas B ®PI'bOY BO «PXTY um. A.U. Menaeneera», ®I'bYH
NOX PAH, B ®I'bYH MHD0C PAH u Ha npeanpusTusx, ¢ KOTOPbIMH 3aKJIIOYEHBI IOTOBOPHI O
IIPOBE/ICHUU NPAKTHK.

3.4.2 Ilpou3BoACTBEHHAsI MPAKTHKA: TEXHOJIOIHYeCKasi MPAKTHKA

Tun npakTUKH: TEXHOJIOTHYECKas TPaKTUKA.

3ajauell TPaKTUKHU SIBISETCS NPAKTUYECKOE H3YYEHHE TEXHOJIOTMH IPOM3BOJACTBA U
aHam3a (QU3UMONOTHYCCKH aKTHBHBIX  COCJAMHCHUH: arpOXUMHUYECKHX, JIEKAPCTBECHHBIX
npernapaToB M Jp., CTPYKTYphl TNPEANpPUATHS, METOJOB M OCOOEHHOCTEW yIpaBICHUS
MIPOU3BOJICTBEHHBIM TporieccoM. DopmupoBaHue y 00yqaromerocss CiocOOHOCTH OCYIIECTBISATh
TEXHOJIOTHYECKUH TMPOIECC MPOU3BOACTBA (PU3MOIOTHYCCKH AaKTHUBHBIX COCJAMHCHUH B
COOTBETCTBUU C PETVIAMEHTOM.

[Ipaktuka ocymectBisierca B ®PI'BOY BO «PXTY um. J.WN. Menneneera», OI'YII
«MockoBckHi 3HAOKpUHHBIN 3aBo1», PI'BY «HannonanbHbI 11eHTp 6€30MaCHOCTH MPOYKIIUN
BOJHOIO MPOMBICIA U AKBAaKyJIbTYpPhl» M Ha MPEANPUATUAX JPYTrUX T'OPOAOB, C KOTOPHIMU
3aKJIFOYEHBI JOTOBOPHI O MPOBEICHUU TPAKTHK.

3.4.3 IIpon3BoacTBEeHHAS MPAKTHKA: HAYYHO-HCC/IEI0BaTeIbCKas padoTa

Tun npakTUky: Hay4HO-HMCCIIE0BaTENbCKas padoTa.

3anayeil MpakTUKHU SBJISIETCS NMPUOOPETEHHE HABBIKOB IIJIAHMPOBAHUS U BBINOJIHEHUS
HAY4YHO-UCCIIEIOBATENIbCKOM paboThl; 00paboTka, MHTEpHpeTalyst U MpeICTaBlIeHNe HAayUHBIX
Pe3yJIbTaTOB; MOArOTOBKA K BHIMOJIHEHHIO BBITYCKHOM KBAIM(DUKAIITMOHHON pabOTHI.

IIpaktuka ocymectsiserca B PI'bOY BO «PXTVY um. JI.11. Menneneesa», B8 PI'bYH
Nuctutryr  opranmveckoit  xumum  um.  H.J[.  3emunckoro, ®I'BYH  Uucturyr
aneMeHTooprannueckux coenuHennii um. A.H. HecmesnoBa PAH, PHUMY wum. H.M.
[TuporoBa, ®I'VH MHWuctutyr Ouoopranuueckod xumuum wuMm. M.M. Hlemskuna, HO.A.
OBunnHMKOBa PAH, 1 Ha npeanpusTUsAX Ipyrux ropojioB, C KOTOPBIMH 3aKJIIOUEHBI JOTOBOPHI O
IIPOBEICHUH MPAKTHUK.

3.4.4 TIpon3BoacTBEeHHAS MPAKTHKA: MPEINTIJIOMHAS MPAKTHKA

Tun npakTuku: NpeaIuIuIoMHas MpakTHKa

3amauaMu IPaKTHKH SBIISIOTCS:

— (¢opmupoBaHrHe y OOYYalOIIMXCS IIEJIOCTHOIO NpPEJACTaBICHHUS 00 OpraHu3aluu U
yIpaBJIeHUN OTICIBHBIMU dTallaMd M MPOrpaMMaMM MpPOBEJEHHUS HAYYHBIX HCCIEIOBAHUN U
TEXHUUYECKUX  pa3pabOTOK; O CTPYKType OpraHM3alii ¥  OCHOBHBIX  (YHKIHAX
MCCIJIE0BATEIbCKUX U YIPABIECHUYECKUX MTOAPA3EIICHUI;

— OCBOGHHME HOPMATHUBHOM JOKYMEHTAlUM U CPEJICTB MPOTpaMMHOro oOecnedyeHus
M CCJIE0BATEIBCKOTO TOAPA3ACICHUS;

— y4yacThe B paboTe Hay4HO-HCCIIEA0BATEIbCKON TPYIIbI, MOAPA3/IEICHUs], BPEMEHHOTO
TPYZAOBOI'O KOJJIEKTHUBA,



— 0000meHue W cuUcTeMaTH3alUs JAHHBIX Ui BBINOJHEHUS  BBITYCKHOM
KBATH(UKAIIMOHHON PabOTHI;

— pa3BUTHE Y 00YYAIOMIMXCS THYHOCTHO-TIPOGECCHOHATBHBIX KA4eCTB UCCIICIOBATEIIS

[Ipaktuka ocymectBisgercs B ®I'BOY BO «PXTY um. [I.W. Menneneean, B8 PI'bYH
Wucturyr  opranmueckoit  xumuu  um.  H.J[.  3emunckoro, ®I'bYH  HUucruryr
aneMeHTooprannyeckux coenuHeHud um. A.H. HecmesnoBa PAH, PHUMY wum. H.W.
[TuporoBa, ®I'VH MHWuctutyr Ouoopranumueckod xummuun um. M.M. Iemskuna, O.A.
OBunHHUKOBa PAH, 1 Ha ipeanpuaTHsaX Apyrux ropoaoB, C KOTOPBIMHU 3aKJIFOYEHBI JOTOBOPHI O
MIPOBEICHUU MPAKTHUK.

3.5 IIporpamma rocyaapcrBenHoii nToropoii arrecranuu (I'MA)

[Iporpamma rocyaapcTBEHHON HMTOTOBOM aTTeCTallUuM sBisieTcs: npuiaoxkeHueMm k OOII
CIIeLAaIUTeTa.

l'ocynapcTBeHHast UTOroBasi aTTecTalusl BKIO4aeT B ce0s moAroToBky u 3aumty BKP,
IIPOBOJIMMYIO FOCYJAapPCTBEHHOMN 3K3aMEHALIUOHHOW KOMHUCCHUEM.

3.6 ®ona oueHouHbIX cpencts (POC)

dOC cozmaercss B coorBeTcTBUU ¢ TpeboBanusmMu DPI'OC BO s arrecranuu
0o0y4aroluxcsi Ha COOTBETCTBUE UX YYEOHBIX JOCTMOKEHHUH IIOATANHBIM TpeOOBaHUIM
coorBercTBytomeit OOIl cnenumanuTera A NPOBENEHUS TEKYLIETo OLICHWBAHUS, a TaKKe
IpOMEXYTOUHOM arrectauuu odydaromuxcs. POC sBisgercs cOCTaBHOW YaCThbIO HOPMATHUBHO-
METOAMYECKOI0 00ECHeUeHUs] CUCTEMbl OLEHKH KauyecTBa ocBoeHus oOydarouumucs OOII,
BxoauT B coctaB OOII cnenuanurera.

OOC — KOMIUIEKT METOUYECKUX MaTepHaioB, HOPMUPYIOIIUX MPOLEAYPbl OLIEHUBAHUS
pe3ysnbTaToB  OOydYeHHWs, T.e. yCTAHOBJICHHUS COOTBETCTBUS  YYEOHBIX  JIOCTH)KCHHU
3alUIaHUPOBAHHBIM pe3ysibTaTaM oOyueHust u TpeboaHusM OOIIl cnenumanurera, padodux
IpOrpaMM AMCLMILINH (MOAYJIEN) U IPAKTHUK.

®OC chopMupoBaH Ha OCHOBE KITFOUEBBIX IPUHIIUIIOB OLIEHUBAHMS:

— BQJIWJHOCTU: OOBEKTHl OLEHKH JOJKHBI COOTBETCTBOBATh IIOCTABJICHHBIM LIENSAM
o0Oy4deHus;

— HAJEKXHOCTHU: HCIIOJIb30BAHUE €AMHOOOpa3HBIX CTaHIAPTOB W KPUTEPUEB s
OLIEHUBAHMS JOCTHKEHUI;

— OOBEKTUBHOCTH: pa3Hble OOyyarouiyecss JOJKHBI HMETh pPaBHBIE BO3MOXHOCTHU
NOOHUThCA ycnexa.

®OC no gucuuminHaM, npaktukam, [ MA npuBeaeHbs! B IPUIIOKEHUH.

WHBannaaM u IuiaM ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3J10pOBbs (10 MX 3asBJIEHUIO)
IIPEIOCTaBIIAETCS BO3MOKHOCTh 00ydueHus no OOII cneunanurera, yuuThIBaromen 0cCOOEHHOCTH
UX TICUXO(U3UYECKOTO pa3BUTHS, MHIUBUAYAJIbHBIX BO3MOXKHOCTEH W, MPHU HEOOXOIUMOCTH,
oOecrnieunBaroIiel KOPPEKIHIO HApYIIEHUI pa3BUTHS U COLIMATIbHYIO aJalTalHIo.

3.7. Pabouasi nporpaMMa BOCIIMTAHUSA

Pabouas mporpamMMa BOCHHUTaHUS, pa3paOOTaHHas M yTBEP)KICHHAas 00pa3oBaTeIbHOMN
OpraHu3aiyeil, omnpeaenseT KOMIUIEKC OCHOBHBIX XapaKTEpUCTHUK OCYIIECTBISEMOW B
0o0pa3oBaTeNbHOW OpraHU3alliid BOCIUTATEIbHOM pPabOThI MO COOTBETCTBYIOLIEH OCHOBHOM
00pa3zoBaTenbHON MTporpamMmme:

— IIeJTb, 33/1a41, OCHOBHbIE HAPABJICHUS U TEMbI BOCIIUTATEIHLHON pabOTHI;

— BO3MOXHBIE (OpPMBI, CpPEeICTBAa W METOJbl BOCHUTAHMS, BKIIOYAs HCIIOJIb30BaHHE
BOCIIUTATEIHHOTO MOTEHIIMANA JUCIUIUIUH (MOTyJIeH);

— TOJAXOJbl K MHIMBUIYyaJU3allUU COAEpNKaHHUS BOCHUTAHMS C Y4ETOM OCOOEHHOCTEH
oOyJaromuxcs;

— TokaszaTtenu 3(PQPEeKTUBHOCTH BOCIUTATENBbHON pabOThl, B TOM 4YHCIE IIaHUPYEMbIE
JMYHOCTHBIE Pe3yabTaThl BOCIIUTAHUS, U UHbIE KOMITIOHEHTHI.



3.8. KasiennapHplii 1aH BOCUTATEJIbHOH Pad0ThI

Kanengapuelii 1utaH BOCHIUTATEIbHOH paboThl, pa3paOOTaHHBIA M YTBEPKIECHHBIN
00pa3zoBaTeNbHON OpraHU3aIKeH, COACPKUT KOHKPETHBIH MEpeueHb COOBITUH U MEPONPHUSATHH
BOCIIUTATEIHLHON HAIPABICHHOCTH, KOTOPHIE OPraHU3YIOTCS U MPOBOIATCS 00pa30BaTENbHOU
opraHuzanueil u (WiuM) B KOTOpPBHIX OOpa3oBareibHas OpraHu3alus NPUHUMAET ydacTue, B
COOTBETCTBUM C OCHOBHBIMHU HAIPABJICHUSMHU H TEMaMH BOCIUTATEIBbHOM paboOTHI, BRIOpaHHBIMHU
dbopmamu, cpecTBaMH U METOJIaMHU BOCIIUTAHUS B y4EOHOM TOAY WM MEPHOJIE O0yUESHHUSI.

4 PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI CIIEHUAJIUTETA

COBOKYITHBIN OXXKHJAEMBIH pe3yibTaT o00pa3oBaHus 1o 3aBepiieHuu ocBoeHus OOII
CIEIHAIUTETa OIpeaesieTcss MPUOOPETaeMbIMH BBITYCKHUKOM KOMIIETCHIIUSMHU, T.€. €ro
CIIOCOOHOCTSIMU TPUMEHATh 3HAHUS, YMEHUsS, HaBBIKM M JIMYHBbIE KayecTBa B COOTBETCTBUU C
3a1a4amMu MpodeCcCUOHATBHOMN IeATEeIHLHOCTH.

B pesymbrare ocBoenus OOIl cneuuanutera y BBIMYCKHHKA JIOJDKHBI  OBITH
cOpMUPOBAaHBI  yHHUBEpPCAJIbHBIE,  oOmenpodeccnoHaIbHBIE W MPOQEeCCHOHATbHBIE
KOMIIETCHIIUH.

Brinycknuk, ocouBmmiit OOII, nomken 0061aaarh caeayromuMi KOMIETEHIIUSIMH.

4.1 YHuBepcajibHble KOMIIETCHIIMH BbINNYCKHUKOB M HHAUKATOPbBI UX 10CTHKEHUS

HaunmenoBaunue

KaTeropuu Kon n nanmenosanue | Kox n HauMeHOBaHME MHAMKATOPA JOCTHKEHUS
(rpynumsl) YK YK
YK

VK-1.1. Ananu3zupyer npoOJeMHYIO CUTYalHIO
KaK CHCTEMY, BBIABISIL €€ COCTaBIAIOLIUE U
CBSI3U MEXIY HUMHU.

VYK-1.2. Onpegensier npodensl B WHGOPMAIINH,
HEOOXOAMMOM  Ans  pemeHus  MpoOseMHOM
CUTYyallud, M MPOEKTHUPYET IMPOLECChl M0 HX

YK-1. CriocobeH | yCTpaHEeHHMIO.

OCYLIECTBIIATh YK-1.3. Kputnuecku OIICHHBACT HAIC)KHOCTh
CHOTeMHOE 1 KPUTHYECKHHM aHaiau3 | HCTOUHUKOB  MH(pOpMauuu,  paboTaer ¢

MIPOOJIEMHBIX MIPOTUBOPEYUBON HMHpOpMaIMe U3 pasHbIX
KPUTHYECKOE .

CUTyallull Ha OCHOBE | HCTOYHHKOB.
MBIIIIEHHE

cucreMHoro moaxona, | YK-1.4. PaspaGaTbiBaeT U  cojlepaTeabHO
BbIpabaThIBaTh apryMEHTHPYET CTpaTeTuIo pelieHus
CTpaTeruio IeHCTBUI | MPOOJIEMHON CUTyallud Ha OCHOBE CUCTEMHOIO U
MEXIUCUUIIIIMHAPHOTO MOAXO0/10B.

YK-1.5. Hcnone3zyer JIOTHKO-
METOAOJOTHYECKUIT ~ WHCTPYMEHTapuh Ui
KPUTHUYECKON OLIEHKH COBPEMEHHBIX KOHIIETILINI
¢dbumocockoro u CONMATBLHOTO XapakTepa B
CBOEH MpeMeTHON 00JIaCTb.

YK-2.1. dopMynupyeT Ha OCHOBE
MOCTaBJICHHOW TPOOJIEMBI TIPOSKTHYIO 33a7a9y U
YK-2. CriocobeH | cmoco6 ee  pemeHus 4Yepe3  peau3alHio

Pa3zpaboTka u
YIOPABIATE IMPOEKTOM | IIPOEKTHOIO YIIPABICHUA.

ﬁ;iiﬁiim Ha Bcex oramax ero | YK-2.2. Pa3pabGaTpiBaeT KOHUENIMIO MPOEKTa B
KU3HEHHOTO 1IMKJIa pamKax 0003HaYEeHHOMN MPOOJIEMBI:

dopmynupyeT 1edb, 33Aa4d, OOOCHOBBIBACT

AKTYaJIbHOCTb, 3HAYUMOCTD, OXXHnJacMbIC
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pe3yabTaThl U
MIPUMCHCHHSI.
VYK-2.3. [Inanupyer HEOOXOIHWMBIE PECypCHI, B
TOM YHCJIC, C YIETOM UX 3aMECHSIEMOCTH.

VK-2.4 PaspabareiBaeT IUIaH  peav3aliuu
MPOEKTa C HCHOJb30BAaHUEM HHCTPYMEHTOB
TUTAHUPOBAHMUSL.

VK-2.5. Ocymectusier
peanu3aiuu MIPOCKTA, KOPPEKTHPYET
OTKJIOHCHHSI, BHOCHT JIOTIOTHUTETHHBIC
W3MEHEHHsSI B IUIAH pealiu3allid  IPOCKTa,
YTOYHSIET 30HBI OTBETCTBEHHOCTH YYaCTHHKOB
MIPOCKTA.

BO3MOKHBIC nux

chepnr

MOHHUTOPHHI  XOJa

YK-3. Criocoben
OpPraHM30BBIBaTb U
PYKOBOIUTH paboToi

YK-3.1. BripabarteiBaer CTpaTEeruo
COTPYJIHHYECTBA M HA €€ OCHOBE OpIaHU3YeT
oTOOp WICHOB KOMAaHIBl Ui JOCTHDKEHUS
MIOCTaBJICHHOW LeJIH.

VK-3.2. [Ilnanupyer u KOppEKTHpPYyeT paboTy
KOMaHJIbl C y4eTOM MHTEpecoB, OCOOEHHOCTEH
HOBEACHUI U MHEHUH €€ WICHOB.

Komannnas KOMAaHJIbl, VK-3.3. Pa3pemaer KOH(JIUKTBI u
pabora u BbIpabaThIBast MPOTUBOPEYUS] TpU JEJIIOBOM OOIEHUMH Ha
JUJIEPCTBO KOMaHIHYIO OCHOBE yueTa HHTEPECOB BCEX CTOPOH.
CTpaTETuIo st | YK-3.4. Opranusyer IUCKYCCHUM IO 3aJaHHOMU
JOCTHKEHUS TeME U OOCYXIECHUE pEe3yJIbTaTOB pPalOThI
[IOCTABJIEHHOW LIEH KOMaHIbl C  IPHUBJICYEHUEM  ONIIOHEHTOB
pa3paboTaHHBIM HJIESIM
VYK-3.5. [Inanupyer KoMaHAHYIO padoTy,
pacmpenenser  MOPYYEHHs U JIENEeTUpYeT
MTOJIHOMOYUS Y4JIeHAM KOMaH/Ibl.
YK-4.1. YcraHaBiuBaeT u pa3BUBaeT
npodeccroHalbHbIE KOHTAKThl B COOTBETCTBUU C
NOTPeOHOCTAMH  COBMECTHOM  JEATEIbHOCTH,
BKJIIOYass oOMeH uH(popManueld U BBIPAOOTK
YK-4. Criocoben N Gop . P Y
€IMHOM CTpaTErnu B3aUMOACUCTBHS.
MIPUMEHSTh
VYK-4.2. CocrainsieT, IepeBOUT U PEIAKTUPYET
COBPEMEHHBIE
pa3nuyHbIe aKaJeMHUYECKUE TEKCThl (pedeparsl,
KOMMYHUKaTHBHBIE
acce, 0030pHbI, CTaThU U T.JI.
TEXHOJIOTUH, B TOM
YK-4.3. IIpencrasnser pe3yiabTaThl
KoMmmyHukamuss | gucie Ha N .
aKaJeMH4eCcKon u npogdeccuoHanbHON
MHOCTPaHHOM (BIX)
NESITEeIbHOCTH HAa  Pa3IMYHBIX  ITYOJMUYHBIX
s3bIKe(ax), JUTS
MEPOIPUATHAX, BKIOYas  MEXAYyHapoaHbIE,
aKaJEMHYECKOI0 u .
BEIOMpast Hanboee moAXOaAIIHHi Gopmar.
npodeccrnoHalIbHOTO
N VK-4.4. ApryMeHTHpPOBaHHO U KOHCTPYKTHBHO
B3alMOJIEICTBUS
OTCTauBaeT CBOM IO3MUMM U HUIEH B
aKaJeMHUYECKIX u npodeccuoHaNIbHbBIX
JUCKYCCHUAX Ha rOCylapCTBEHHOM s3blke PD u
WHOCTPAHHOM SI3bIKE.
YK-5. Criocoben | YK-5.1. AHanuzupyer BaXKHEHIINE
MeXKyabTypHOE | aHaIU3UPOBATH U | UJCOJOTUYECKHE M  I1IEHHOCTHBIE CHCTEMBI,
B3aUMOJICIICTBUE | YUUTHIBATH copMHpOBaBIINECS B XOAE€ HCTOPUUYECKOTO
pa3zHooOpaszue pa3BUTHs; OOOCHOBBIBAET aAKTYAJIbHOCTh HX
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KyIbTYp B TpOIECCE | HCIOIb30BAHUS npu COLIMATILHOM u
MEXKYJIbTYPHOTO npoeCCHOHATLHOM B3aUMO/ICHCTBUH.
B3aHUMOJCUCTBU VK-5.2. BricTpanBaet COLIMAIbHOE u
npoecCHOHATbHOE B3aUMOJICHCTBUE C yYETOM
O0COOCHHOCTE OCHOBHBIX (OPM HAYYHOTO H
PEIUTHO3HOTO CO3HAHUS, JACJIOBOM W 00IIei
KYJIbTYpbl MpEACTaBUTEIECH APYTrUX 3THOCOB U
KOH(ecCuil, pa3IMYHbIX COLUANBHBIX TPYIIL.
VK-5.3. Oo0ecrieynBaer cOo3JaHue
HEIMCKPUMHUHALMOHHOW CPElIbl B3AUMOAECHCTBUS
IIPH BBITIOJIHEHUU NPOodEeCCHOHANIbHBIX 3a/1a4.
VYK-6.1. OnenuBaer cBOM pecypcsl U HUX
npeiesbl JUYHOCTHbIE CUTYaTUBHBIC
YK-6. CrocoGen | "PH ( ’ y ’
BPEMEHHBIE), ONTUMAIbHO WX HCIOIb3YET JUIS
OTIpeeIIsATh u
YCIICLTHOTO BBIMIOJIHEHUSI TOPYYEHHOTO 3a/1aHus.
peajin30BbIBaTh
VK-6.2. Omnpenensier IIPUOPUTETHI
MIPUOPHUTETHI
. npodeccnoHalbHOTO  pocTa M CHOCOOBI
COOCTBEHHOM 9
COBEpIIIEHCTBOBAHUS COOCTBEHHOM
JeSITeNIbHOCTH u
NESTEIbHOCTH Ha OCHOBE CAMOOIIGHKH 10
CTIOCOOBI ee
BBEIOPAHHBIM KPUTEPHSIM.
COBEpIIIEHCTBOBAHUS
VYK-6.3. BeicTpauBaer rHOKYIO
Ha OCHOBE | 1) o(eccrnonanbH TPAeKTOPHUIO, HCIIONb3Ys
CaMOOPranm3alH | o O OHCHKH 1 I/IﬁCT €HTBI ngIIO e bI;)BHOFOp06’aSOBaHI/I$I yc
p H oOpa3oBaHUs B PyM pep p ’
U . y4eTOM HAKOIUIEHHOTO OIbITa
TE€YEeHHE BCe KU3HU N
camopasBuTue (B npodeccnoHaNbHOMI 1eATEeNbHOCTH U TUHAMUYHO
TOM YUCJIE W3MEHSIIOIIMXCS TpeOOBAaHUMN PbIHKA TPYy/a.
3I0pOBbecOepex YK-7.1. BsiOupaer 310poBbe cOeperaromue
eHue TEXHOJIOTMHM JUIsl TMOAJIEpPKaHUs  3JI0pPOBOTO
) YK-7. Criocoben p /b
o0pa3a JKM3HHM C Yy4eTOM (PU3HUOJOTHUYECKUX
MO/JIEP/KUBATH . .
. 0COOEHHOCTEM opraHusma u yCIOBUI
JOJDKHBIA ~ YpOBEHb .
. peanu3anuu npopecCUoOHAIbHON AeATEIbHOCTH.
¢buznueckoi
VYK-7.2. Ilmanupyer cBoe pabodee u CBOOOIHOE
MIOATOTOBJIEHHOCTH
BpeMs TUTST ONTUMAJILHOTO COYETAHMUS
TUISt obecrnieyeHus M .
. ¢u3nueckoiliT W  YMCTBEHHOM Harpy3ku H
IIOJIHOLICHHOMN
. obecnieueHus paboTOCIIOCOOHOCTH.
CoLMaIbHOU "
. VYK-7.3. Cobmoaer u nponarangupyeT HOPMBI
npodeccnoHanbHOM
3I0pOBOr0  00pa3za JKM3HU B  Pa3IUYHBIX
JeSITeIbHOCTH .
KU3HEHHBIX CUTYyallUusX U B MpodeccroHalIbHON
JESITEIBHOCTH.
VK-8.1. Anammsupyer (axTtopsl BpeaHOTO
BIMSIHUS ~ DJIEMEHTOB cpeabl  oOuTaHUs
YK-8. CnocoOeH | (TEXHUYECKMX  CPEACTB,  TEXHOJIOTMYECKUX
CO3/1aBaTh U | IPOLECCOB, MAaTEPUAJIOB, 3AAHUN U COOPYKEHU,
MO/JIEP’KUBATH MIPUPOJHBIX U COLIUATIBHBIX SIBJICHUN).
besonacHocTh 6e3onacubie ycnoBus | YK-8.2. Unentuduuupyer onacHble U BpeIHbIE
KU3HEACITENbHO | KU3HENEATENbHOCTH, | (haKTOPbI B pamKax OCYIIECTBIISIEMOM
CTH B TOM UHCJIE IHpPH | AE€ATEIBHOCTH.
BO3HUKHOBEHUU VK-8.3. BrisBmsier mnpoOsieMbl, CBSI3aHHBIE C
Ype3BBIYAITHBIX HapymIeHUsIMU ~ TEXHUKH  O€30MacHOCTH  Ha
CUTyaluit pabouyeM MecTe; MpeajaraeT MepOIpHSITHIX IO

MIPEIOTBPALLEHUIO YPE3BBIYANHBIX CUTYALIUH.
YK-8.4. PazpscHser npaBuia NOBEACHUS IPHU
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BO3HUKHOBEHUM  YPE3BBIUAMHBIX  CUTYyallui
OpUPOAHOrO U TCXHOT'CHHOI'O IMPOUCXOKIACHUS,
OKa3bIBaeT IMEPBYIO  IIOMOIIb,  OIKCHIBAET
CHOCOGBI ydacTusa B BOCCTAaHOBUTCIIbHBIX
MEPOTPUITHSIX.

4.2 OomenpogeccuoHaIbHbIe KOMIIETEHIIUN BbINMYCKHUKOB W HMHAMKATOPbI HX

AOCTUKEHH S
HaumenoBanue Kon u HaumeHoBanue Kon u HauMeHOBaHME HHIMKATOPA JOCTUKEHUS
KaTeropuu OIIK OIIK
(rpymer)
OIIK
OIIK-1 CnocobOen | OIIK-1.1.  CucrematuszupyeT W  aHaJIU3UPYET
AHAJIM3MPOBATh, pe3yIbTaThl XUMHUYECKHUX AKCIIEPUMEHTOB,
MHTEPIPETHPOBaTh 1 | HAOJIONECHNH, W3MEPEHHH, a TaKKe Ppe3yNbTaThl
0606maTh pacueToB CBOWCTB BELIECTB U MaTEPHUAJIOB.
Pe3yIIbTaTHI OIIK-1.2. IIpennaraer MHTEPIPETALHIO
SKCTIEPUMEHTANbHBIX | PE3Y/IBTATOB COOCTBEHHBIX OJKCIEPUMEHTOB W
- pacueTio- | PACICTHO-TEOPETHIECKHX paboT ¢ UCTIOIB30BAaHUEM
TeopeTmueckux paGor | TEOPSTHUECKHX OCHOB TPaIMLMOHHBIX M HOBBIX
N —— pa3esioB XUMHUHU.
OIIK-1.3. ®opmynupyeT 3aKJIIOUEHUS U BBIBOJBI
HAIPaBIEHHOCTU
[0 pe3yjbTaTaM aHalu3a JUTEPaTypHBIX JaHHBIX,
COOCTBEHHBIX OJKCIIEPUMEHTAIBHBIX M PaCYETHO-
TEOPETUUECKHUX pabot XUMHYECKON
HaIpPaBJIEHHOCTH.
OIIK-2 Crnoco6en | OIIK-2.1. PaboTaeT ¢ XUMUYECKHUMH BEIICCTBAMH C
NIpOBOIUTH coOroIeHIEeM HOPM TCXHHUKHU 0€30MacHOCTH.
XUMITICeCKHI OIIK-2.2. Ucnons3yet CYIIECTBYIOIINE it
O6menpodec- SKCTIEPUMEHT ¢ | pa3pabaTbiBaeT HOBbIE METOAMKU TOJNYYEHHUS U
HCIIONE30BANHEM XapakTepU3alUd BEIIECTB M MAaTEepUajoB Jis
CHOHATIEHBIC COBPEMEHHOTO peleHus 3aaa4 npodeccuoHaIbHOM 1eATEeNbHOCTH.
HABBIKU .
060pyIOBAHHS, OIIK-2.3. TIIpoBoaMT HCCIEIOBAaHUS  CBOMCTB
cobIoas mopmer | BEMECTB M MAaTepHANOB  C  HCHIONB30BAHHEM
TeXHUKH COBPEMEHHOT0 HAy4HOIr0 000py/10BaHUSI.
0e30MacHOCTH
OIIK-3 Cmoco6en | OIIK-3.1. [Ipumensier TEOPETUUECKHE u
MPUMEHATHh PACYETHO- | OJYIMIUPUUECKUE MOJAENIU IMpPU PEUICHUH 3a]a4y
TEOPETUUECKHE XUMHUYECKON HAIpaBJIE€HHOCTH.
Metroabl s udydenus | OIIK-3.2. HMcnonb3yeT crannapTHOE MPOrpaMMHOE
CBOMCTB BENIECTB U | OOECIIEUYeHUE U  CHCIUAIN3UPOBAHHBIE  Oa3bl
OpOIIECCOB € HX | IJAaHHBIX MpPU PELICHHWU 3a1ad MpodecCHOHATbHON
y4acTUEM, HCIONb3Ys | AEITEIbHOCTH.
COBPEMEHHOE
IPOrpaMMHOE
oOecrieyeHne u 0azbl
JTAHHBIX
npogeccuoHaIbHOTO
Ha3HAYCHUS
dusuko- OIIK-4 Crniocoben | OIIK-4.1. Mcnonb3yer 6a30Bble 3HaHUS B 00JIACTH
MaTeMaThyeckas U | IJIaHUPOBaTh pPaOOTHI | MATEMATUKH M (PU3MKH MPU IUIAHUPOBAHUU PabOT
KOMITbIOTEPHAs XUMUYECKOU XMMHUYECKON HAIPaBIEHHOCTH.
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TPaMOTHOCTb MPH
pELIECHNH 3a/1a4
po¢eCCHOHAIBHO
U IesITeIbHOCTH

HaIlpaBJIEHHOCTH,
o0pabaTbIBaTh u
UHTEPIPETUPOBATH
MOJTy4YECHHBIE
pe3yibTaThl C
UCTIOJIb30BaHUEM
TEOPETUYECKUX
3HAaHUU u
HPAaKTUYECKUX
HaBBIKOB pereHHs
MaTeMaTHYeCKUX U
du3nueckux 3anaq

OIIK-4.2. O6pabarpiBaeT JTaHHBIE C
UCTIOJIb30BaHUEM CTaHIapTHBIX croco0oB
aNMpOKCUMALIMHU YUCIICHHBIX XapaKTEePUCTHK.
OIIK-4.3. HNHutepnperupyer pe3yabTaThl
XUMHUYECKMX HAOJIOJEHUH C HCIOJIb30BaHUEM
(U3MIECKUX 3aKOHOB U NPEACTABICHUH.

OIIK-5 Cnoco6en | OITK-5.1. Ucnonb3zyeTr  coBpeMEHHbBIE IT-
UCII0JIb30BaTh TEXHOJIOTUH TIpH cOOpe, aHaIN3€e U MPeICTaBICHUH
nH(pOpMaIMOHHBIE nHpOpMaUM XHUMHUYECKOTO Mpoduiis, coOIroaas
0a3pl  MAaHHBIX M | HOpMBI W TpeOoBaHMs  HMH(OPMAIOHHON
a/1anTUPOBATh 0€30I1aCHOCTH.
CYILIECTBYIOIIINE OIIK-5.2. Hcnonb3syer CTaHJIapTHbIE u
porpaMMHBbIe OpUTHHAJIbHBIE MPOrpaMMHbIE MPOAYKTBI, IPH
POIYKTHI JUIsl | HEOOXOAMMOCTH aJanTUpysl UX Ul pELIeHHUs 3a/a
peLeHus 3aja4u | IpoQecCuOHATBHON e TETbHOCTH.
poheccuoHaIbHOM OIIK-5.4. Hcnonb3yer COBpEMEHHBIE
JeSITebHOCTH C | BBIYMCIUTEIbHBIE METO/IbI 151 00pPaOOTKU JTaHHBIX
y4eToM OCHOBHBIX | XUMHUYECKOI'O  3KCHEPHUMEHTa,  MOJEIUPOBaHUS
TpeOoBaHUI CBOWCTB BEIIECTB (MaTepHanoB) U MPOLECCOB € UX
UH(POPMALIMOHHOM y4acTUEM.
0e30MacHOCTH
OIIK-6 Cnoco0en | OIIK-6.1. IlpencraBnsier pe3ynbTaThl pabOThl B
NPEeCTaBIIATh BUJIE OTYETa MO CTaHAApPTHOM (opme Ha pycckom
pe3yNbTaThl A3BIKE.
npodeccuoHaIbHON OIIK-6.2. IIpencrasnser UHpOpMaIHIO
JeSITEIIbBHOCTH B | XUMHYECKOI'O COJIEp’KaHUsl C Y4eTOM TpeOoBaHUM

IIpencraBnenue N N o
YCTHOW U MUCbMEHHOH | 6ubnuorpaduyeckoit KyabTyphbl.

pe3yJIbTaToB
dopme B | OIIK-6.3. T'oTOBUT mpe3eHTaluio Mo TeMe paboTh
npo¢ecCHOHATBLHO o

o COOTBETCTBUU C | M TIpeiCTaBlIIeT €€ Ha PYCCKOM WU aHIJIHMICKOM

i 1edaTenbHOCTH
HOpMaMHU U | SI3BIKAX.
[IpaBUJIaMU, OIIK-6.4. IlpeacraBisieTr pe3yibTaThl pabOTHl B
PUHSATHIMA B | BUJ€ Hay4yHOM myOnukauuu (TE3UCHl JIOKJIAJa,
npogeccuoHaIbHOM CTaThsl, 0030p) HAa PYCCKOM M aHTJIMICKOM SI3BIKE.
cooOuiecTBe

14



4.3 IlpodeccnoHaibHbIe KOMIIETEHIMU BHINYCKHUKOB M HHAUKATOPHI UX 10CTHKEHUSI

OcHoBaHue
3anava (mpoeccroHaTbHBIN
npodhecconanbHOii OO6vbexT unu obnacte |  Kopa u HauMeHoBaHMe Koza u HanmeHoBaHMe HHAMKATOPA CTAHJIApT, aHATH3 OTIBITa)
3HAHUA [IK noctuxkenns [IK
JeSATeIbHOCTH O0001IeHHBIE TPYIOBBIE
byHKIIUH
Tun 3aga4 npodeccuoHAILHOM AeSITEILHOCTH: HAYYHO-UCCIe10BATEIbCKHIT
HayuHo-TexHuyeckne | XUMHUYECKHE [K-1-u Cnoco6en | I1K-1-1.1 Cocrapnser o0mumii miaxn [TpodeccrnonanbHpIi
pa3paboTku; BEILIECTBA, IUIAHUPOBaTh pabOTy U | UCCIEAOBAaHUA U AECTAJIbHbIC IUIAHbI CTaHJapT Ne 32
OTIBITHO- MaTepuabl, BbIOUpaTh  aJeKBATHBIC | OTACNIbHBIX CTaJAUM. CHEIHAIIUCT MO HAay4HO-
KOHCTPYKTOPCKHE CBIPHEBEIC METOBI pemenust | [IK-1-0.2 BeiOupaeT sKCriepuMeHTalNbHbBIE U | HCCIEI0BATEICKUM U
pa3paboTKu u pecypchl, ICTOYHHKHU | HAYYHO- pacueTHO-TEOPETUYECKHE METOJbI PEIICHUS | OMBITHO-
BHEJ[pEHUE poeCCHOHATTBHON | MCCIIEAOBATEBCKUX MOCTAaBJICHHOW  3aaydl  HCXOAS W3 | KOHCTPYKTOPCKHUM
XUMHYECKON uH(popmManu, 3aJa4y B  BBIOPAHHON | UIMEIOIIMXCS MAaTEPUANBbHBIX U BPEMEHHBIX | pa3paboTkam,
MPOAYKIHH XUMHAYECKHE obmactu XMMHH, | pECYPCOB. YTBEPXKICH  TPUKA30M
Pa3IMYHOTO MIPOLIECCHI U XUMHUYECKON TEXHOJIOTHH MunuctepcTBa TpyAa H
Ha3HAYCHUS, SIBIICHHS, WIA CMEXHBIX C XUMHUEH COLMAITbHON 3aIUTHI
METPOJIOTHS, npodeccuoHanbHOe | HayKax Poccuiickoit @eneparnumn
cepruduKanus u obopyoBaHue; IMK-2-u Crmoco6en | I1K-2-1.1 [IpoBoaut mouck | ot 4 mapra 2014 r. N
TEXHUYECKHH KOHTPOJb | JOKYMEHTAIHs IPOBOAUTH  IATEHTHO- | CIICNUAIM3UPOBaHHOW  mHpopmarmu B | 121, (kom  40.011,
KadgecTBa NPOAYKIINHA Ipo(ECCHOHATBHOIO | HH(POPMAIIHOHHBIC MaTEHTHO-UH(OPMAITHOHHBIX 0a3ax | ypOBEeHb KBaTu(DUKAIIUU
u HACCIIENOBAHUS B | JaHHEBIX. 7, D/01.7, D/03.7)
IIPOU3BOJICTBEHHOIO | BEIOpAHHOM obomactu | [IK-2-0.2  Anamm3upyer u  o0oOmaer
Ha3HauYeHUs XMUMUU /MM CMEXHBIX | pe3yJabTaTbl ~ HaTeHTHOro  mnoucka 1o | PopMupoBaHKe HOBBIX

HayK

TEMaTHKE IPOEKTa B BBIOpaHHOW oOmactu
XUMHH (XUMHYECKOH TEXHOJIOTHH).

[IK-3-8# Cnoocobern Ha

[1K-3-1.1 Cucremarusupyer uH(pOpMaIHIo,

HaIlpaBJICHUM;
Koopaunanus
JIESITEILHOCTH
COHCIIOJIHUTENEH,

OCHOBE  KpUTHYECKOro | momydeHHyro B xoge HHMP wn HHMOKP, | yyacTByomux B
aHajamsa pe3yJbTATOB | AHANM3UPYET €€ W COMOCTABISIET ¢ | BBIIOJHEHMH paboT ¢
HUP u HUOKP | nurepaTypHbIMU JaHHBIMH. ApYTUMH

ouenusars nepcnektussl | [1K-3-n.2 Omnpenensier BO3MOKHBIC | OPTaHU3alMAMH
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OcyuiecTBiieHUE
BCIIOMOTATEIbHOM
Hay4HO-
HCCIIeI0BATEIbCKOM
JEeITEIbHOCTH IO
pEIIeHUIO
(byHIaMeHTaIbHBIX
3aJ1a49 XUMHYECKOM
HaIpaBJICHHOCTH;
pa3paboTKka BEUIECTB U
MaTepHuayioB, CO3/IaHHE
HOBBIX BUJIOB
XUMHYECKOM
MPOAYKIIMH

170:¢ MIPaKTUYECKOIO | HAIPABJICHUS pa3BUTHUSA pabot u
MPUMEHEHUS U | MIEPCIIEKTUBBI MPAKTUYECKOTO MPUMEHEHUS
NPOJODKEHUsT paboT B | MOJYYEHHBIX PE3yJIbTAaTOB.

BbIOpaHHOM obnactu

XUMUH, XUMUYECKON

TEXHOJIOTHH W

CMEXHBIX €  XUMHEH

HayKax

[IK-1. Cnoco6en | ITIK-1.1. Bocripon3BoauT METOIMKHA CHHTE3a
UCII0JIb30BATh COBpPE€ | U3BECTHBIX CHHTETUYECKUX JIEKAPCTBEHHBIX
MEHHBIE METO/BI | IPENapaToB W  AHAJIOIOB  IPUPOJHBIX
CHHTETUYECKOM COEMHECHUM.

OpraHUYEeCKOU u | [IK-1.2. Pa3pabaTbiBaeT u peaanu3yer HOBbIE

AJIEMEHTOOPTAHUYECKOU
XUMUU Uil TIOJIyYE€HHS
(U3HOTIOTHYECKHT
AKTHBHBIX COCTMHEHUI

CXEMBI CUHTE3a MOTEHIIUATIBHBIX
(GuU3MONOrMYecKd  aKTUBHBIX  BEIIECTB,
coJIeprKalInx TeTePOIUKINYECKHE,
AMUIHUKINYECKUE U IPYTHe TPYIIUPOBKH.

[1K-2. Crnocobex
BBIIBUTaTh  KOHLEMNIUU
HaIlpaBJIECHHOMN
CTPYKTYPHOMU
MoauUKAITII
COCIMHEHUA-IINAEPA B
3aBUCUMOCTH oT
HaJIM4Yusg “HPOpMALUU O
ero MOJIEKYJIIPHOM
MUIIEHH JIEHCTBUSA B
opraHusme

[1K-2.1. Hcnonb3yer 0a30Bble NPUHIMIIBI
JM3aiiHa CTPYKTYp JI€KapCTBEHHbIX BEILECTB
Ha OCHOBE I'€TEPOLMKINYECKUX CUCTEM JUIS
HarpaBIeHHOW MOAU(UKAIUN COeAMHEHUII-
JUIEPOB C Y4YETOM cCIleHu(UKH MOBEIEHUs
Pa3INYHBIX TeTEPOLMKINYECKUX BEIIECTB B
OpraHu3sMe.

ITK-2.2. IIpumenser  Ha  TIPAKTUKE
NPUHIUIBl  KOHCTPYHUPOBAHUS  CTPYKTYP
BEILIECTB c 3apaHee 3aJJaHHOMN
(U3NONOTHYECKOW  aKTUBHOCTBIO M HX
ONTUMH3AIMHU, B TOM 4YHCIE, C IEJbI0

YIIY4IIEHUS (hapMaKOKHHETHUECKUX
XapaKTEPUCTHK.
I1K-2.3. [Ipumensier METO/IbI

MaTeMaTHYeCKON XHUMUH (KOMHBIOTCpHOC

16




MoJIeKyJIsipHOe MozenupoBanue u QSAR)
UL pelleHus  3aJad, CBA3aHHBIX C
MPOTHO3UPOBAHUEM BO3MOKHOCTH
B3aMMOJCHCTBUSA XHUMHYCCKHUX COCIAMHEHHUH
¢ OMOJIOTMYECKOM MHUILEHEIO.

[K-3. Cnocoben
BBIOMPATH

000CHOBaHHbBIE TIOJIXOJIbI
K aHAITU3y CBSI3U
CTPYKTYpBI u
AKTUBHOCTHU u
KOHCTPYHPOBAHUIO
CTPYKTYp C 3aJaHHOM
(hU3HOTIOTHYECKOM

AKTUBHOCTBIO C YYETOM
JOCTYITHOW MH(pOpPMaLUN
00 ux JIelcTBUH B
OpraHu3Me

ITIK-3.1. IIpumeHsieT 3HaHUS O XMMHUYECKHUX
CBOWMCTBAaX  H3BECTHBIX  JICKAPCTBEHHbIX
npernaparax u uX OMOMHILIEHSIX MTPU aHAIIN3e
COOTHOILIEHUS «CTPYKTYpPa-aKTUBHOCTb.

ITK-3.2. IIpoBoaut aHauu3
3aKOHOMEpPHOCTEH «CTPYKTypa -
AKTUBHOCTB» B paaax aHaJIOT'OB

COEIMHEHUS-IINEPa, BBIABISET KOPPEIALUU
«XUMHYECKAs CTPYKTYpa— aKTUBHOCTb.
I1K-3.3. [Ipumensier  Ha  NpaKTHKE
IOPUHLMIIBI  PAlMOHAIBHOTO  CO3JaHUS
JIEKapCTBEHHBIX BEIECTB.

[1K-3.4. BeipabaTeiBaeT CTPATErHiO MOHMCKA
CTPYKTYPHBIX IPOTOTHUIIOB JEKapCTBEHHBIX
BEUIECTB (COEAMHEHHUSA-IHEpPA) C YUYETOM
TpeOOBaHUH K €ro CTPYKTYPE M BO3MOXKHBIX
OTrpaHUYEHUSIX.

[IK-4. Cnocoben  k
NOUCKY WM aHaIu3y
Hay4YHOU  wWHpOpMaIuu
10 MCI[I/IHI/IHCKOI\/'I XHUMHUH,
aHamu3y U 0000ILIeHHIO
OTEYECTBEHHOTO "
3apy0eXHOrO OMbITa IO
TEMATUKE UCCIICJOBAHUS

IIK-4.1.  IlpoBoauT TOMCK  HAay4HOH
uH(pOpMallUK 1O METUIMHCKOM XHMHUU B
CHelHaIU3UPOBAHHBIX 0a3ax JTaHHbIX.
[IK-4.2. Awnanmszupyer u  0000mIaer
OTEUYECTBEHHBI U 3apyOeXHBIH OMNBIT IO
TeMaTHUKe  MCCIelOBaHUA B olOiactu
MEIULIUHCKOW XUMUH.
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5 AHHOTAIIUA PABOUYHUX ITPOI'PAMM JIUCHUILJIUH, TIPAKTUK U TTHA
5.1 IucuunjnHbl 00513aTeIbHON YacTH

AHHOTanuA padoyeil NpOorpaMMbl JUCHHUILINHBI
«HUcrtopus (ucropusi Poccun, Bceodmasi ucropus)» (b1.0.01)

1 Heab qucuunminHbl — GOpMUPOBAHUE Y CTYJCHTOB LIEJIOCTHOTO MPEACTABICHUS 00
UCTOpHUYECKOM MponuioM Poccun, ee Mecte BO BCeMUPHO-HCTOPUIECKOM ITpOIIEcCe.

2 B pe3yJabTarte U3y4eHHs JUCUMILIMHBI 00y4alOIIHUIACH 10JI/KEH:

Obnadoams cneayoIUMU KOMIIETEHIUSAMU U UHAUKATOPAMHU UX TOCTUKEHUS:

VK-5.1, VK-5.2, VK-5.3.

3nams:

— OCHOBHBIE HaIPaBJICHUs, TPOOIEMBI U METO/IbI HCTOPUUECKON HAYKH;

— OCHOBHBIE 3Talbl M KJIIOYEBbIe COOBITHS McTOpuu Poccun m mMupa; 0COOCHHOCTH pa3BUTHUS
POCCHUICKOTO TOCYIapCTBa, BHIIAIOIINUXCS AEATENIeH OTeUeCTBEHHOM U BCeoOIeil HCTOPUH.

Ymemns:

— COOTHOCHUTH 00II[E NCTOPUUYECKUE MTPOLECCHI U OT/IENbHBIE (DAKThI; BBISIBIATH CYIIECTBEHHBIE
4epThl MCTOPUYECKHX IMPOIECCOB, SBICHUH W COOBITHI, aHAJIM3HPOBATH COLMAIHHO-3HAYNMBIC
pOOJIEMBI;

— (GopMyIHpOBaTh U apryMEHTHPOBAHO OTCTAaWBATh COOCTBEHHYIO MO3HIMIO IO Pa3IHYHBIM
npoGieMaM UCTOPHH.

Bnaodemu:

— MpeACTaBICHUSMHU 00 UCTOPHH KaK HayKe, €€ MecTe B CUCTEeME I'yMaHUTAPHOTO 3HAHUS,

— MPE/ICTABICHUSMH 00 OCHOBHBIX JTarax B HCTOPHH YEJIOBEYECTBA M UX XPOHOJIOTHH;

— KaTeropuaabHO-MIOHATHIHBIM alnapaToM W3y4aeMOil AUCHUIIINHBL

— HaBBIKAMH aHAJIN3a UCTOPUYECKUX HCTOUHUKOB.

3 Kpartkoe coep:kanue JMCIHHUIIIHHbI

Pa3nea 1. UcTtopusi B cucremMe COMAJILHO-TYMAHUTAPHBIX HayK. OCHOBBI METOH0JIOTHH
ucropnyeckoil Hayku. Oco0eHHOCTH CTAHOBJICHHUS TOCy1apcTBeHHOCTH B Poccum no cpaBHeHH1I0
¢ eBPONECIICKMMH PAHHECPEIHEBEeKOBbIMH IOCy1apCTBAMM.

Mecro nucropum B cucrteMe Hayk. IIpeamer mcropuueckoi Hayku. Ponp Teopuu B NO3HAHUM
npomioro. CymHocTb, (GopMbl, (GYHKIHHM HMCTOpHUYECKOro 3HaHUA. IloHsATHE uCTOpHUYECKOro
HCTOYHUKA, KJAcCU(pUKALUg MCTOPUYECKUX HCTOYHMKOB. Mcrtopust Poccun — HeoThemiemasl 4acTb
BCEMHPHOW UCTOPUH; 00IIee U 0COOEHHOE B UICTOPUYECKOM Pa3BUTHH.

AnTponorenes. Heonutnueckas pesomtonus. ConuanbHblil cTpoil. Paznoxenue nepBoObITHOM
obmuuel. uBunmmzauuu [pesHero Bocroka. I'ocymapctBa antuuynoctu. Hapoasl u napeBHeiiune
rocyaapcTBa Ha Tepputopun Poccun. OtHorenes cnassaH. Benukoe Ilepecenenue naponos B 111-1V BB.

Tpaguumonnsle  GopMbel  colMaidbHOM  OpraHu3alMd  €BPOMNEHCKMX  HApoJoB B
JIOTOCYTapCTBEHHBIN NIEpHOJI. BOZHMKHOBEHNE paHHECPEIHEBEKOBOM TOCY1apCTBEHHOCTH B EBporte.

OTHOKYJIBTYpHbIE W  COLMAJIbHO-TIOJIMTUYECKHE IPOLIECCHl  CTAHOBJIEHUS  POCCHICKON
rocygapcrBeHHocTH. Hawano poccuiickoii rocyaapctBeHHocTH. Kwuesckas Pycw.  [lpunsatue
xpuctuanctBa. Pycckue 3emnu B XII — X1l BB. MoHrono-ratapckoe HamectBue Ha Pych. Dkcnancus
B 3amaJHble W CEBEpO-3alaJHble PYCCKUE 3eMIIM. Benmkoe KHSHKECTBO JMTOBCKOEe M Pycckoe
roCyAapcTBO.

MecTto CpenHEBEKOBbs BO BCEMHPHO-UCTOPHYECKOM mponecce. CKIaAblBAHHME OCHOB
HaIlMOHANBHBIX rocyaapcTB B 3amajgHoir EBpome. OOpaszoBanme Poccuiickoro rocymapcrBa, €ro
HMCTOPUYECKOE 3HAUCHHUE.

Poccus B XVI B. - XVII BB. ¥ ucrokoB HoBoro BpemeHu. OcoOEHHOCTH COCJIOBHO-
npencraBuTenbHONM MoHapxuu B EBpome um Poccun. Hauwano XVII Beka — smoxa BceoOiero
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eBpornenckoro kpusuca. CHHXpPOHHOCTh KPU3HCHBIX CUTYallMil B pa3HbIX cTpaHax. «CMyTHOE Bpemsi»
B Poccun.

I'ene3uc xanutanusma. Ero ¢opMbel U cocyliecTBOBaHUE C 3JIeMEHTaMu (eonanusma.
OcobeHHOCTH  Pa3NUYHBIX peruoHoB EBpombl. @PopmupoBaHue MHpPOBOro pbiHKA. Ilogbem
MaHy(paKTypHOTO IpOU3BOJACTBA. POPMUPOBAHUE BHYTPEHHHUX PHIHKOB.

I'enesuc camopepkaBus B Poccun. «Btopoe wusganme» kpenoctHuuectBa — CobopHoe
ynoxxenue 1649 r. u ropunumdeckoe oQopmieHHE KpermocTHoro mpasa. Cekyispuzalus pPyccKOn
KYJIBTYpBI.

Pa3nen 2. Ot HoBoro k Hoeiimemy Bpemenu. Poccuiickasi umnepusi B XVI1I1- nauase
XX B.

Poccutickoe rocymapctBo B XVIII Beke — Beke MoaepHM3alMu W IpocBemieHus. Pedopmer
ITetpa I xak mepBasi MOMBITKA MOJIEPHU3ALINU CTPaHbl, €€ ocobenHocTH. PopmupoBanue Poccuiickoii
nMriepurd. OCHOBHBIE HANpPABICHUS «EBPONEU3ALMNY» CTpPaHbl. DBOJIIOIUSA COILUAIBHOU CTPYKTYPhI
obmecTBa. JlanpHeiiee pacimpenne rpanui Poccuiickoii UMIepu.

Wnelinple u  couMalibHO-monuTHYeckMe UCTOKM  IIpocBemenus. OCHOBHBIE — 4YEpTHI
IIPOCBETUTENIBCKOW HJEOJIOTHMHU: YEJIOBEK M TOCYAApCTBO, «ECTECTBEHHOE MpaBo», 3THKa. Wnues
mporpecca Kak rocrojcTByIollee TedeHHe B 00IIeCTBEHHOM MbIciu. Poccust B 310Xy MpOCBEIEHHOTO
abcomortu3zma. Poccus um EBpoma B XVII Beke. M3meHeHHs B MEXIyHApPOJAHOM IOJIOKEHUH
Poccuiickoit umnepuu.

Poccus B XIX cronerun. IlpombinuieHHbIM nepeBopor B EBpone u Poccuu: obuiee u
ocobenHoe. Baxwneiimme ycnoBusi mnepexoaa Poccuum k MHAYyCTpUANIbHOMY OOIIECTBY — pEIICHHE
KPECThSIHCKOTO BOIIPOCA M OrpaHUYEHHE caMojepkaBus. JJINTENbHOCTh, HENOCIIENOBATEIbHOCTD,
IUKIMYHOCTh Ipolecca OypikyasHoro pedopmupoBanus. EBponeiickas peBomonus 1848—1849 rr.
Wtoru, 3HaueHne, UICTOPUUECKHUE NTOCIEACTBHSL.

Pounb cyObekTuBHOTO (hakTopa B mpeomoseHuu orctaBanus. Pegopmer XIX Beka, UX 3HaYCHHE.
OoOmecTBeHHbIC ABMKCHHS B XX Beke.

Poccust u Mup Ha pyOeke BEKOB: HEPaBHOMEPHOCTh M IMPOTHBOPEYMBOCTH pa3BuTHs. OOIMe
WUTOTH POCCUICKON MOJIEpHHU3AINH K Hadary XX Beka.

CootHomenne nonutudeckux cuil B Poccum B Hauvane XX Bexka. Hapacranme kpusuca
camonepxaBus. llepBas poccuiickas peBomonusi. OOpa3oBaHWE  TOJUTHYECKUX  TApTHIL.
l'ocynapctBenHass nyma Hayana XX BeKa Kak HEPBBIM ONBIT POCCHIICKOrO NapiiaMeHTapu3Ma.
CronpimuHckas arpapHas pegopma. IlepBas MupoBast BoliHa u yudactue B Heil Poccun. deBpanbckas
peBosronus 1917r. 1 KOpeHHbIE U3MEHEHUS B IIOJUTHYECKOH )KU3HH CTPAHBbI.

Pasznen 3. BcemupHo-ucropudeckuii npomecc u XX Bek. OT COBETCKOro rocyiapcraa K
coBpemenHoi Poccuu.

®opMupoBaHuE U CYIHOCTh coBeTckoro ctpost (1917-1991rr.). Mapkcusm kak uaeonoruyeckas
OCHOBa PEBOJIIOLIMOHHBIX MpeoOpa3oBaHuil U poccuiickue peanuu. IloaroroBka u mobena
OxTa6pbckoro BoopyxkeHHoro Bocctanusi B Ilerporpazne. II Beepoccuiickuii che3n CoBeToB M €ro
pelieHrs. OKOHOMHYECKas U COlUanbHas TMOJUTUKAa OOJbIIeBUKOB. ['paxkmaHckas BOWHA U
nHocTpaHHass wuHTepBeHNMsA. Cyapsb6a wu 3Havenne HOIla. VTBepknenwe OJHOMAPTUIHON
nonutuyeckoi cucrembl. Ob6pazoBanue CCCP. Ilonutuueckas 6opb0a B mapTUM M TOCYIapCTBE.
CCCP B roas! nepBbIxX mATHIeTOK (KoHeI 20-x rr. — 30-¢ 1T.). @opMupoBaHHe peKuMa JTHIHONW BIACTH
CranuHa ¥ KOMaHJIHO-aJIMUHUCTPATUBHOM CUCTEMBI YIPABIEHHUS TOCylapcTBOM. ToTanuTapusm B
EBponne u CCCP: obmee u ocobennoe. Buemnsas mommtinka CCCP B 20-30-e rr. JlestensHOCTH
Komuntepna. CCCP Bo BTOpoil mupoBod u Benukoir OreuecTBeHHOH BoitHe. Pemrarommii Bkian
Cogerckoro Coro3a B pa3rpom (ammuzma.

N3MeHeHne COOTHOILIEHUS CUJI B MHUpE IOCIE BTOPOM MHUPOBOM BOMHBI. Hauano «xomomHOM
BouHB. «JlokTpuHa TpymdHay u «llman Mapmanna». dopmupoBaHue OUMOIAPHOTO MHpA.
B3aumooTHOLIEHUST €O CTpaHaMu «HApoAHOW naeMokpatun». Coznanue CoBeTa IKOHOMUYECKOU
B3aumonomontd. Koundmukr ¢ HOrocmaBueit. Opranmzainus CeBepoaTiaHTUYECKOTO JIOTOBOpa
(HATO). Co3nanne Opranuzanuu  Bapmasckoro pgorosopa. Boiina B Kopee. Tpyanoctu
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nocieBoeHHOro pas3Butuss CCCP. VYxkecTodeHME NOJUTUYECKOIO pPEXKUMa M HACOJIOTHYECKOIrO
KOHTpoJis. [TonbITkH 00HOBIEHUS «TocyaapcTBeHHOTO conranm3May. XX cbe3n KIICC u ocyxaeHue
KkynbTa muuHoctu CranuHa. «OTTenensy» B JyXOoBHOU cdepe.

DKOHOMHYECKHE pedopMbl cepenuHbl 60-X TOAOB, NPUYMHBI HMX HE3aBEPIICHHOCTH.
«["ocynapctBo OmarogenctBusi». IV u V Peciybnuka Bo @pannun. O6pa3zoBanue u Passurue OPT.
«J9KoHOMHUYECKOe uyno» Snonum. Pacmanm  konoHuanbHOM — cuctembl.  HeokoHcepBatusm
Benukobpurtanuu. Peiironomuka B CILIA.

HapacTtanue kpu3uCHBIX SBJIEHUN B COBETCKOM oO1ecTBe B 70-¢ — cepenune 80-x rogoB. HoBas
Konctutynus CCCP. Konuennus «pa3suroro couuanusmay. Buemnss nomutuka CCCP B koHue 60-x
Havaye 80-X IT.: OT pa3psiKu K 000OCTPEHUIO MEKIYHAPOTHOW 0OCTAaHOBKH.

«[lepecTpoiika»: CYHIHOCTb, ILI€JIM, 3aJayd, OCHOBHbIE 3Tambl, pe3ynabrarbl. Pacmag CCCP.
O6pazoanue CHI'.

CraHoBlieHHME HOBOM poccuiickoil rocynapctBeHHocTH (¢ 1991- mo Hactosiiiee Bpems).
JInGepanbHasi KOHILETIHS POCCHMCKUX pedopM: Mmepexon K PhIHKY, (opMHUpOBaHHE TPakJIaHCKOTO
obmiecTBa M mpaBoBoro rocynapcersa. «lllokoBast Tepamus» dkoHOMHYECKHX pedopm B Hadane 90-x
rogoB. Konctutyuus Poccuiickoit @epepauun  1993r. MexHauMOHaIbHbIE  OTHOLUEHUS.
[Tonutnueckue nmaptuu u oOIIECTBEHHBIE IBIKEeHUsI Poccun Ha coBpemeHHoM aTane. Poccus Ha myTu
MoaepHu3auuu. Poccuss B cucTeMe MHUPOBOM 3KOHOMHMKHM M MEXAYHapoIHbIX cBsa3ed. HoBble
TFEONOJIMTUYECKOE PEAJIMU B MUPE U UX BIMSAHUE HA BHEIIHIO MOIUTUKY Poccuiickoit @enepanuu.

4 O0beM yueOHOH TUCHUIIMHBI.

O0beM TUCUMITUHBI
Bup y4eOHoii padoThl Axax. | Actp.
3E
q, q,
OO0masi Tpy10eMKOCTh M CHUILIHHbI 4 144 108
KonTakTHas padora — ay1MTOPHbIE 3aHATHS: 1,8 64 48
B TOM 4HcJIe B (pOpMe NPAKTHYECKOH NOATOTOBKHU
(npu nanuuuu) i ] ]
Jlexuun 0,9 32 24
B TOM 4Hcje B JOpMe MPaKTUIECKOM MOArOTOBKHY (npu Haniu4uu) - - -
[Ipaktuueckue 3ansatus (I113) 0,9 32 24
B TOM 4HcJjie B JOpMe MPaKTUIECKOM MOArOTOBKHY (npu Haniu4uu) - - -
CamocrosiTesibHas padora 1,2 44 33
KonTakTHas camocrosiTensHas paboTa
(AmmK u3 VII ons 3au / 3au4 ¢ oy.) 19
CamocrosTenbHOE U3ydeHUE pa3esoB JUCUUIUIUHEI (wiu Opyeue ' 44 33
BUOBL CAMOCMOSIMENbHOL pabombl)
Bua konTpoJs:
JK3aMeH 1 36 27
KonTakTHas paboTa — MPOMEKYTOTHAS ATTECTAIHS 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Bua uTOroBOro KOHTpoJIs: IK3aMeH
AHHOTaUUs padoyeil NPOrpaMmMbl JTUCUHUIIIMHBI
«HHocTpannbii s1361K» (51.0.02)
1. Heab aUCHMIJIMHBI — TMpHOOpeTeHHE OO0yYaromMMucs OoOIIel, KOMMYHUKATHBHOW U

po¢eCCHOHAIBHONW KOMITETEHIINM, YPOBEHb KOTOPBIX Ha OTJEIBHBIX JTAlax S3BIKOBOW TMOJTOTOBKH
MO3BOJISIET  MCIIONB30BaThb  HMHOCTPAHHBIM  SI3BIK  MPAaKTHYECKH Kak B MpoecCHOHATbHON
(MpOU3BOACTBEHHON U Hay4HOI) NeSTeNbHOCTH, TaK U JJIS 1[eJiel caMo0Opa3oBaHusl.
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2. B pe3ysbTare u3y4yeHUs1 TUCHMIJIMHBI 00y4AIOMIiCA J0/KeH:

Obnadams cneayroIUMU KOMIIETEHIUAMYI U UHANKATOPaAMH UX JOCTHKEHHS:

VK-4.1; VK-4.2; YK-4.3; OIIK-6.3; YK-5.3; OIIK-6.4; YK-4.4

3nams.

- OCHOBHBIE  CHOCOOBI  COYETAEMOCTH  JIGKCMYECKHMX  €AMHUI] M  OCHOBHBIC
CJI0BOOOpa30BaTelIbHbIE MOJIEIIH;

- PYCCKHE SKBHBAJICHTHI OCHOBHBIX CJIOB U BBIPA)KEHUH peud B MPOLECCE MEXINYHOCTHOTO H
MEXKYJIbTYPHOIO B3aUMO/ICHCTBHS;

- OCHOBHBIE TIPHEMBI U METOABI peeprupoOBaHUs U aHHOTHPOBAHUS JINTEPATYPHI;

- MaCCUBHYI0 M aKTHUBHYIO JIEKCUKY, B TOM 4YHCJIEe OOINEHAYyYHYI0 U CHELHAIbHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO Il pa0OThI Ha/l TUTIOBBIMH TEKCTAMU;

- IpUeMBI pabOThl C OPUTHHAIILHON JINTEPATYPOH Ha HHOCTPAHHOM SI3bIKE.

Ymemn:

- paboTaTh ¢ OPUTMHAIBHON JIUTEPATYPON HA HHOCTPAHHOM SI3bIKE;

- paboTaTthb cO ClI0BapeM;

- BECTH IEPENUCKYy Ha H3y4yaeMOM S3bIKE C LEJIbI0 MEXIMYHOCTHOTO U MEKKYJIbTYPHOI'O
B3aMOJCHCTBUS;

- BECTH PEUYEBYIO JEATEIbHOCTh NMPUMEHUTENBHO K cdepe ObITOBOM M IpodeccHOHATbHON
KOMMYHHUKAITIH.

Braoemy:

- WHOCTPAaHHBIM S3BIKOM Ha YPOBHE MEXKJIMYHOCTHOTO U MEXKYJIbTYPHOTO OOIICHHS,
HaBbIKAMH M yMEHUSIMHM DPEUYEBOM JIEATENBHOCTH IpPUMEHUTENbHO K cdepe ObITOBOM U
npoeCCHOHATbHON KOMMYHHKAIIUU, OCHOBAaMH ITyOJIMYHON peUH;

- OCHOBaMH pedepupOoBaHUs M AHHOTUPOBAHUS JIUTEPaTypbl Ha H3y4aeMOM HHOCTPAHHOM
S3BIKE.

3. Kpatkoe cofep:kaHue AU CHUIINHBI

Paznen 1. 'pammaruueckre u JieKCHUECKHUE TPYAHOCTH U3y4aeMOoro s3bIKa.

1.1 CopsokeHne W H3MEHEHHE TIJIaroyla-CBSI3KM B (JOpMax  HACTOSIIETO  BpPEMEHH.
Bunospemennbie gopmsl riaroigos. O6pasoBanue (GopM MPOCTHIX, MPOJOKEHHBIX, NEP(EKTHBIX U
nep(eKTHO-NMPOAODKEHHBIX BpEeMEeH Tjarojia. BompocuTenbHble MNpeUIoKEHUS B Pa3IUYHBIX
BpemeHax. OOpa3zoBaHUE OTPULIATEIBHBIX (OPM Iiarosia B pa3inyHbIX BpEMEHaX.

1.3 OO6pazoBaHue MPOCTBIX, MPOAODKEHHBIX, NEP(HEKTHBIX BPEMEH TIJarojbHbIX (GOpM U
ynotpebaeHue Gopm cTpagaTenbHoro 3ainora.l.4. BugoBpemenusie gopmsbl raaronos. O0pa3zoBaHue
MPOCTHIX, MPOJOJDKEHHBIX, NEP(EKTHBIX M MepPEeKTHO-MPOJOIKEHHBIX BpeMeH. BompocutenbHble
MPEUIOKEHUST B Pa3NUYHbIX BpeMeHax. OOpa3oBaHHE OTPHUIATENBHBIX (OPM TJIaroyiia B pa3iIHIHBIX
BpeMEHaXx.

1.4 Tlpuuactusa. Ilpuuactust Hactosiiero u mnpouenmero BpeMeHu. llepdextHbie (Gopmbl
npuyacTusi. MecTo nNpuvacTHii B mpeuioskeHuH. AOGCOMIOTHBINA PUYACTHBIN 000POT.

1.5 Uupunutus. @opmel nnpuautusa. [Ipogomkennplil u neppexTHbii nHGUHUTUB. DyHKINN
uHOUHUTHBA B mpeanoxkeHuu. OOpa3oBaHHe M yHnoTpeOieHHe HH(MUHUTHBHBIX OOOpOTOB THIA
«CJI0’KHOE MOJIIEkKAILEE» U «CI0KHOE JOMOTHEHHUEY.

1.6 Mopanbueie rnaronsl. CTpykTypa mpemioxenus.  [IpuHuumel cioBooOpa3oBaHusl.
Coxkpaimienus (ab0peBuatypsl). O6o3HaueHue natbl [IpaBuia uTEHUS XUMHYECKHX 3JEMEHTOB,
0003HaueHUI U GOPMYII HEOPraHUUYECKUX COeIMHEHUN U ypaBHEHUI XxuMudeckux peakuuid. [IpaBuna
YTEHUS eIUHUII n3MepeHus. [IpaBuia YTeHNss HANMEHOBAHWH OCHOBHBIX OPTaHUYECKUX COCTMHEHUH.

Paznen 2. Pa3BuTHe HaBBIKOB YTEHUS] TEMATHUECKUX TEKCTOB.

2.1 YTeHne TEKCTOB MO TEMaM:

2.1.1. BBenenue B criennaabHOCTh

2.1.2. I.1. Menneneen

2.1.3. PXTY um. JI.11. MenneneeBa

2.1.4. Hayka u Hay4HbIE METO/bI, HAYYHBIE CTAThU

2.1.5. CoBpeMeHHbIE NHKEHEPHBIE TEXHOJIOTUU
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2.1.6. Xummnueckoe npeanpusaTue

2.1.7. Xumuueckasi mabopatopus. TexHuka Oe3zomacHOCTH B Jiaboparopuu. M3mepeHus B
XUMUYECKOH 1TabopaTopun

2.1.8. Xumus Oymyiiero.

2.1.9. buorexHonorus @apManeBTUYECKHE IPOU3BO/ICTBA.

2.1.10. 3enenas xumus. [Ipo6reMbl SKOJIOTHH.

2.2 Ilonsatue o Buaax ureHus. IIpocmMoTpoBoe uTeHHE Ha mpuMepax TEKCTOB o0 Xxumuu, [1.1.
Mengeneese, PXTY um, /.M. Menaeneena.

AKTHBU3AIUS JIEKCUKU TIPOYUTAHHBIX TEKCTOB.

2.3 H3yvaromee 4YTEHHWE HAYYHBIX M HAy4YHO-IOMYJSPHBIX TEKCTOB II0 BBIOpaHHOM
CIELMAIbHOCTU Ha npumepe TekcToB: «Hayka M HayuHble METOIBI», «XHMHUYECKOE IMPEANIPUSITHEY,
«CoBpeMeHHbIE MHKEHEPHBIE TEXHOJIOTUNY, «XUMHUecKas jabopaTopus. TexHuka 0e30MacHOCTH B
nabopatopun. M3mepeHuss B XuMHueckoW saboparopum», «Xumus Oyaymero. CoBpeMeHHbIE
TEHJECHUUHN pa3BUTHS Hayku», «buorexnosorus. dapmaneBTHUYECKHE IPOU3BOJCTBA», «3eseHas
xumust. [IpoGieMbl SKOTOTHI.

Jlekcuueckue OCOOEHHOCTH TEKCTOB HAay4YHO-TEXHMYECKOW HaNpaBiICHHOCTH. TepMHHOJIOTUsA
HAy4YHO-TEXHUUYECKOH JINTEPATYpPbl HA U3Y4aEMOM SI3bIKE.

Pa3zpnen 3. IlpakTuka ycTHOU peun

3.1 IlpakTuka yCTHOM peyH 10 TEMaM:

3.1.1. «"'oBopuM 0 cebe, 0 cBoel Oyayiei mpodeccum,

3.1.2. «Moii yHUBEpCUTET,

3.1.3. «YHUBEpPCUTETCKUIA KaMITyC)

3.1.4. «At the bank»

3.1.5. «Applying for a job» u 1.1.

3.2 MoHonoruyeckass peub 1o TeMe «o0 cebe um o Oyaymed npodeccun». Jlekcuueckue
0COOEHHOCTH MOHOJIOTMYECKON PeyH.

3.3 PedeBoii STHKET MOBCEAHEBHOTO OOIICHHUS (3HAKOMCTBO, MPEICTABICHUE, YCTAHOBJICHUE H
noJiiep>KaHue KOHTAaKTa, 3alpoc M cooOIeHre nHpopMaly, No0yx/IeHue K JIeHCTBUIO, BhIpaKeHUE
MPOCKOBI, coriacus).

Oco0eHHOCTH AUATOrMYECKON pedr Mo MPOiIEHHBIM TEMaM.

Paznen 4. OcoGeHHOCTH SI3bIKa CHEMATBHOCTH

['pammMaTiyeckue TPyIHOCTH SI3bIKA CHIEIUATbHOCTH:

4.1. 'pammaTruyecKue 1 JIEKCUYECKUE TPYAHOCTH SI3bIKa CIIEHaIbHOCTH:

Paznuunble BapuaHThl NepeBOja NMPUYACTMH Ha pycckuil s3bIk. [IpumyacTHble 00OpOTHI U
MIpUEMBI UX NIEPEBOJIa HA PYCCKUM SA3BIK.

4.2. CocnararenbHoe HakJIOHeHHEe. DOpMBI cocaaraTeIbHOIO HAaKJIOHEHHS B U3Y4aeMOM SI3bIKE.
MopnanbpHble IJ1arojbsl U UX UCHOJIb30BAaHUE B MPEIJIOKEHUSIX B COCIaraTelbHOM HAaKJIOHEHHUU. THIIBI
YCIOBHBIX TpeIoKeHni. BapuaHTel mepeBoja HpeUIOKEHUM B coclaraTelbHOM HAKJIOHEHUH U
YCIIOBHBIX IpeioxkeHui. [Topsaok cioB B npeioxkeHnn. OMpaTnyeckue KOHCTPYKIIMH.

4.3. Vzyuenue mpaBui MepeBojia pa3aIuuHbIX GopM MHPUHUTHBA U MHQUHUTHUBHBIX 00OOPOTOB
Ha PYCCKUH S3BIK.

4.4 Nzy4aroliee 4TeHUE TEKCTOB 110 TEMATHKE:

1) «JIaGoparopusi»

2) «M3MepeHus: B XUMUYECKOH 1abopaTopum».

Crunmuctuueckue  OCOOGHHOCTH — CHEIHAJbHOM  HAyYHO-TEXHUYECKOM  JIUTEpaTyphl.
Opranuzanus paboThl CO crienualbHbIMU clioBapsiMu. [loHaTue o pedepupoBaHUN U AHHOTHUPOBAHUH
TEKCTOB MO crienuanbHOCTH. [louck HOBOM MH(pOpMaluu npu paboTe ¢ TEKCTaMH U3 MEPUOINYECKUX
U3aHUK U MOHOTpaduil, UHCTPYKLUH, IPOCIIEKTOB U CIIPABOYHOM JIUTEpaTyphl M0 paccMaTpuBaeMoi
TEeMaTHKe.

4. O0beM y4eOHOH JUCHUIINHBI

Bun yae6HO# paboThI Bceero Cemectp Cemectp
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1 cemectp 2 cemecTp 3 cemecTtp 4 cemecTp
3E Axan. 3E Axan. 3E Axan. 3E Axan. 3F Axan.
q. q. q. q, q,
DD TR T 10,0 | 360,0 | 30 [ 1080 20 | 72,0 | 2,0 | 720 | 3,0 | 108,0
JTUCIUIIIUHBI
Konrakrnas padora— | ga | 5590 | 18 | 640 | 1,3 | 480 | 1.3 | 480 | 1.3 | 480
ayIMTOPHbIE 3aHATHA:
{II_I[);J.)KTI/I‘-IGCKI/IG 3aHATUA 58 [2080| 1,8 | 640 | 1,3 | 480 | 1.3 | 480 | 1,3 | 480
Camocrosrentnas 32 | 116,0 | 12 | 440 | 07 | 240 | 07 | 240 | 0,7 | 24,0
padora
KonTakTHas
CaMOCTOSITENIbHAS 0,6 0,2 0,2 0,2
padora 3.2 1,2 0,7 0,7 07
CaMOCTOSTENbHOE
M3y4eHHUe Pa3/IeiioB 1154 43,8 23,8 23,8 24,0
JTUCOUIIINHBI
Buabl KOHTpOJISI:
Buo konmpona uz YII + + +
IK3aMeH 1,0 36,0 - - - - - - 1,0 | 36,0
KonrtaktHass pabora —
MIPOMEKYTOUHAS 0,4 - - - 0,4
aTTecTaius 10 ) } } 10
[ToaroroBka K 3K3aMeHy 35,6 - - - 35,6
Bux urorosoro 3auer 3auer 3auer IK3aMeH
KOHTPOJIS:
Cemectp Cemectp
Bcero
Bu yueGHOi paGoTsI 1 cemectp 2 cemecTp 3 cemecTp 4 cemectp
3E Actp. 3E Actp. 3E Actp. 3F Actp. 3F Actp.
q, q, q. q. q,
DBngs ipmoonsis 10 | 270 | 3 | 80| 2 | 54 | 2 | 54 | 3| 81
h1% (9005000)0%05031
Konraxruas padora— | oo 1156751178 | 48 [133| 36 |133| 36 |133| 36
ayIUTOPHBbIE 3aHATHA:
}g);;mqecme JaHATHA 5 g | 156 [1,78| 48 |133| 36 |[1,33| 36 [133| 36
CamoctosTenpHas 32 | 870 122 330 |067| 180 | 0,67 | 180 | 0,67 | 18,0
padora
KonTakTHas
CaMOCTOSITEIbHAs 0,45 0,15 0,15 0,15
pacora 3.2 1,22 0,66 0,66 0,67
CaMocToITEIbHOE
M3y4YeHUE pa3/IeioB 86,55 32,85 17,85 17,85 18,0
JUCHUITIINHBI
Buabl koHTpOJIA:
Buo konmpona uz YII + + +
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IK3aMeH 1,0 27,0 - - - - - - 1,0 27,0

Konraktnas pabota —

MIPOMEKYTOUHAS 0,3 - - - 0,3
arTecTanus 10 } i} B 10
[ToaroroBka K 3K3amMeHy 26,7 - - - 26,7

Bua utorosoro
KOHTPOJIS:

3auer 3auer 3auer IK3aMeH

AHHOTaUUs padoyeil MPOrpaMMbl JUCUUILIIHHBI
«®uaocopusn» (61.0.03)
1. Heab AUCHUILIUHBI — CHOPMUPOBATH Y CTYACHTOB KOMILIEKCHOE MPEICTABICHUE O POJIH U
MecTe (GUI0copuu B CHCTEME I'yMaHUTAPHBIX, COIUAIBHBIX M €CTECTBCHHBIX HAYK, IO3HAKOMHUTH UX C
ocHOBaMHu (punocockoro 3HaHHs, HEOOXOAUMBIMHU JUIS PEUICHHS] TEOPETHUECKUX U MPAKTHYECKHX
3ajad.

2. B pe3yabTarte H3y4YeHHs JUCHMILIMHBI 00y4AaIOIMIiCH JOJIKEeH:

Obnadams cneayoIUMU KOMIETEHIUAMU U UHAUKATOPAMHU UX TOCTUKEHUS .

YK-5.1, YK-5.2, YK-5.3.

3uams:

-OCHOBHOE COJIepKaHUeE TJIaBHBIX (PMIIOCO(CKUX LIKOJ M HANpaBJIEHUH, IPEJCTaBUTENIEH 3TUX
IIKOJI, CBSI3b M pa3iuuue UX QUIOCOPCKUX HICH, CBSI3b HCTOPHKO-(PUIOCO(PCKUX KOHIENIUH ¢
COBPEMEHHBIMHU MPOOIeMaMu UHIUBU1YyaJIbHON U 0OLECTBEHHON KU3HH;

Ymemy:

-IOHMMAaTh M aHAJIW3UPOBAaTh MMPOBO33PEHUECKUE, COLMAIbHbIE W WHAWBUIYaJIbHbIE
POOJIEMBI COBPEMEHHOM KH3HU;

-IPaMOTHO BECTU JUCKYCCHIO, ApIYMEHTUPOBAHHO OTCTauBaTh CBOIO MO3MIIMIO 110 3HAYMMBIM
¢dumnocopckuM mpodaemMaM COBPEMEHHOH JKHU3HHU, ONMPAsACh HA HApAaOOTAHHBIA B HCTOPUH (HHIIOCODHUH
MaTepHal;

-IPUMEHSATH MOJTyYeHHbIE PUIOCO(PCKUE 3HAHUS K PELICHUIO TPOPECCHOHATBHBIX 33/1a4;

Braoemy:

-pecTaBleHUsIMU O (uIocopuu Kak HayKe M CHUCTEME ILIEHHOCTEH, €e MecTe B CHCTEME
TYMaHUTapHOTO 3HAHUS;

-0CHOBaMH (pus10cO(hCKOro MBIIUIEHUS; KATETOpHUaIbHbIM allapaToM U3y4aeMon AUCLHMIIUHBL,
¢mnocopckUMU METOaMH aHalIM3a pa3IMYHbIX MPoOJieM, HaBbIKaMHU (DUIOCO(CKON KyIbTYphI JUIS
BBIPa0OTKH CHUCTEMHOTI'O, IIEJIOCTHOIO B3IJIAJa Ha JACHCTBUTEIBLHOCTh M MECTO XMMHHM M XUMHUYECKOU
TEXHOJIOTUH B LIEJIOCTHOM KapTHHE MHpa.

3. Kparkoe coaep:kanue JUCHUNIHHBI

Beenenue. dunocodusi, ee NporCcXokKAEHUE U POJIb B OOIIECTBE.

Paznen 1. OcHoBHble (unmocopckue HIKOIbI.

AnTHuHas ¢unocodpus (mocokpatuku, copuctsl, Cokpar, [ldemokpur, Ilnaron, Apucrorens,
AIITMHUCTHYECKU-pUMCKas punocodus). OcHOBHBIE MPOOIEMBI CPEIHEBEKOBON (HIIOCOPHUM U MOXU
Bozpoxnenus. ®unocodus Hosoro Bpemenu (XVII — XVIII BB.) Uneonmorus Ilpocsemienus.
Hemenkas kmaccuueckast guiiocodus. Pycckas punocodus XIX — XX BB. OCHOBBI MapKCHUCTCKOM
¢unocopun. OCHOBHBIE HANpaBJIEHUSI COBpPEMEHHON (ritocopu.

Paznen 2. ®unocodckre KOHIENINHI OBITHS U TIO3HAHUS.

[Tpo6aema 6bITHS B ucTOopuH (pusnocoduu. [loHATHS MaTepuaIbHOTO U naeaabHOro. OCHOBHbIE
¢bunocodpckre HampapiIeHHs: MaTepHalu3M U ujaeanusM. [IpuHIUN r100aJbHOTO BOMIOIUMOHKU3MA B
COBPEMEHHOW HAYYHOU KapTUHE MUPA.

Konmemnuy mpocTpaHcTBa U BpeMEHH B UCTOPHH GHIIOCO(UHN U HAYKH.

[Tpoucxoxaenue co3Hanus. Ponb Tpyga B NPOMCXOXKACHWM CO3HaHUS. MeanucTuyeckue H
MaTepuaIiucTuueckue KoHienuuu co3zHaHus. Co3Hanue u mMo3r. Co3HarenbHOe U Oecco3HaTeNbHOE.
CozHanue u s13pIk. CO3HaHME U CAMOCO3HAHUE.
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KoHuenuy rHoceojorud B UCTOpUN (PUIOCOPHU: CEHCYaTU3M, pallMOHAIN3M, CKETTHUIIM3M,
arHOCTHUIM3M, KOHIENIHS BPOXICHHBIX HICH, anmpuopusM. J(ManeKkThka Mo3HaHWs: YyBCTBCHHOE H
paunoHanbHOe. OCHOBHBIE TEOPHH UCTHHBI.

Paznen 3. [IpoGiiemsl yenoBeka B puaocodum.

YenoBek Kak mpenMeT ¢uinocopckoro aHamuza B ucrtopuu ¢uinocopun. Ilponcxoxnenue
YeJI0BeKa: MPUPOTHBIC M COIMATIBHBIC YCIIOBHSI aHTPOIIOCOIMOTeHe3a. broornyeckoe u conuanbHOE B
yenoBeke. HIUBUA, MHANBUIYAIBHOCTD, IMYHOCTb.

CMBICTT JKM3HM W TpelHa3HavYeHue uenoBeka. JKu3Hb, cMepTh, Oeccmeprue. [IBrkeHue
HEHACWJIHS, €ro poJib B COBpeMeHHOM xu3nu. Llenn n nernoctu. CBoOo1a BOIM M OTBETCTBEHHOCTh
nnaHoCTU. HpaBCTBEHHBIE, PEIMTHO3HBIC, 3CTETHYCCKHUE [ICHHOCTH.

Paznen 4. ®unocodus ucTopuu u 001IEeCTBA

YenoBek B CHCTEME COIUAIBHBIX CBsi3ed. JIMUHOCTH M Macchl, CBOOOJAa M HEOOXOJIUMOCTH.
@unocodust ucropuu: GopManroOHHAs U LUUBWIN3ALMOHHAS KOHIEMIUU HCTOPHYECKOTO PA3BUTHS.
[IporpeccucTckie W NUKIUYECKAE MOJCTH pPa3BUTHA. [J100anbHBIE TPOOJIEMBI COBPEMEHHOCTH.
Konnenmus ycTOWYMBOTO pa3BUTHS U CIICHApUU OYAYIIETO.

Ob6mectBo u ero cTpykrypa. ComuanbHas, MOJUTHYECKas M AyXOBHas cdepsl oOIecTsa.
Konnenmuu rocymapcra B uctopuu (miiocockoil Mpicin. ['paxkaaHckoe oOIIeCTBO W IPaBOBOE
rOCYyJIapCTRBO.

Paznen 5. ®unocodckre mpoOIeMbl XUMUAN U XUMUYECKOWM TEXHOJIOTHH

Hayynoe u BHeHay4yHoe 3HaHue. CTPyKTypa HaydyHOrO 3HAHUS, €r0 METOABl M (POPMBEI.
Hayunple peBoOLIMN U CMEHA TUIIOB pallMOHAILHOCTH. Hayka B COBpEMEHHOM MHpe. DTHKa HAYKH U
OTBETCTBEHHOCTh YUYCHOTO.

[Tpobnema cooTHOLICHNUS HAyKH M TeXHUKU. COlMaNbHBIE TOCIEACTBUS HAYyYHO-TEXHUIECKOTO
nporpecca. DTUYECKHE U SKOJOTHYECKUE UMIICPATHBBI PA3BUTHSI HAYKH U TEXHUKH.

MecTto XUMHH B CHCTEME €CTECTBEHHBIX HayK. OCHOBHas mpoOiieMa XMMHHM KaK HayKd |
npousBojcTBa. Llenmu u 3amaun xuMudyeckor TexHonoruu. Crenudpuka XUMHKO-TEXHOJIOTHYECKOTO
3HaHUS: QyHJAaMEHTAIBHOE U MPHUKIIATHOE, SMITUPHIECKOE U TEOPETHIECKOE.

4. O0beM y4eOHOH JUCHUIIINHBI

O0beM TMCHMIINHBI
Bup yueoHoii padoThl Axan. | Acip.
3E
4. 4.

OO01asi TPy10€eMKOCTb M CHUIITHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBIE 3AHATHS: 1,8 64 48
B TOM 4mcJje B popMe NPaAKTHYECKOi MOATOTOBKH
(npu nanuuuu) i i )
Jlexun 0,9 32 24
B TOM 4Hcjie B JOpMe MPaKTUIECKOM MOArOTOBKHY (npu Haniu4uu) - - -
[Tpaktuueckue 3ansatus (I113) 0,9 32 24
B TOM 4HcJIe B JOpME MPAKTUIECKOMW MOJrOTOBKH (npu Hanuuuu) - - -
CamocrosiTesbHasi padoTa 1,2 44 33
KonTakTHas camocrosiTenbHas paboTa
(AmmK uz VII ons 3au / 3au ¢ ouy.) 19
CamocTosTenbHOE H3YUCHHE Pa3IeNIOB JUCITUIUTHHBI (u1u Opyeue ' 44 33
BUObL CAMOCMOSIMENbHOL pabombl)
Bua koHTpOJIA:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMexXyTOYHast aTTeCTaIHsI 1 0,4 0,3
IToaroToBKa K 9K3aMeHY. 35,6 26,7
Buj nTOroBoro KOHTpoOJIs: JK3aMeH
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AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«Ixonomuka» (b1.0.04)

1. Heab OJMCHUNJMHBI - TOTYYCHHE CUCTEMBI 3HAHUN 00 SKOHOMHUYECKUX 3aKOHOMEPHOCTSX
(GYHKIIMOHUPOBAHUS TPOMBIIIIEHHOTO TPOU3BOJICTBA B CHCTEME HAIMOHAJIBLHOH HSKOHOMUKH,
(hopMHUPOBaHHE SKOHOMHYECKOTO MBIIIJICHHUS U UCIOJIF30BAHNE MTOJIYYCHHBIX 3HAHUHA B TPAKTHYECKON
JEeITEILHOCTH.

2. B pe3yjbTaTe M3y4YeHUs1 TUCHUILINHBI 00y4al0IMIACH 10JI2KEeH:

Obnadams CIETYIONTUMA KOMITIETCHIIMSIMU U MHAUKATOPAMH UX JOCTHKCHUSA .

VK-1.1, YK-1.2, YK-1.3, VK-1.4, YK-1.5, YK-6.1

3uameo:

-OCHOBBI ’KOHOMUKH B Pa3IMYHBIX chepax KU3HEACITeIbHOCTH;

-METO/IbI pa3pabOTKU ONIEPATHUBHBIX U MTPOU3BOACTBEHHBIX IIJIAHOB;

-METO/IbI U CTIOCOOBI OTUIATHI TPY/IA.

Ymems:

-COCTaBJISITh OTYETHI 110 BBHIITOJIHEHHUIO TEXHUUECKUX 3aIaHUI;

-TOTOBUTh HCXOJHBbIC JaHHBbIE JUIs BbIOOpa U OOOCHOBAaHHS HAay4YHO-TEXHUYECKUX H

OpraHU3AIlMOHHBIX PEIICHNN HA OCHOBE SKOHOMHUYECKOT'0 aHAJN3a;

-pa3pabaThIBaTh OTNIEPATUBHBIC IJIAHBI pA0OT MEPBUYHBIX MPOU3BOJICTBCHHBIX MOAPA3ICICHUN.

Brnaoemy:

-METO/IaMU U MHCTPYMEHTAaMHU MPOBEACHHSI SKOHOMHYECKOTO aHajau3a 3aTpaT U pe3ylbTaToB

JeSTeTbHOCTH MPOU3BOICTBEHHBIX MOIpa3/ICICHUN;

-MHCTPYMEHTaMH IJIAHUPOBAHUS U BBIMIOJIHEHUS MEPOIIPHUATHIA 110 MPOU3BOICTBY MPOIAYKIIUH.

3. KpaTkoe coaep:kanue Q1uCHUNIHHBI

Paznen 1. Beenenune. OCHOBBI phIHOYHOM SKOHOMUKH

DKOHOMHUYECKHE TMOTpeOHOCTH, Onara u pecypcbl. OOMIECTBEHHOE MPOU3BOJCTBO H
SKOHOMMYECKHE OTHOIIeHHs. [Ipon3BoACTBEHHBIE BO3MOXKHOCTH OOIIECTBA U SKOHOMUYECKHI BBIOOD.
KpuBas npou3BOACTBEHHBIX BO3MOXKHOCTEH. 3akoH yObIBaromled MpeneiabHOW MOJE3HOCTUM.
Tpagumuonnas sxkoHoMuYeckas cucrema. CoOCTBEHHOCTh: (DOpPMBI M MYTH HX MpPeoOpa3OBaHUS.
PoiHounblii MexaHu3M cripoca W mpemiiokeHus. CoBeplIeHHass M HECOBEpIICHHAs KOHKYPEHIIUU.
CymHocTh UM yCNnOBUSI BO3HMKHOBEHHUSI pbIHKA. BUABI pPHIHKOB M MX CTpyKTypa. DOYHKUIHUH pPHIHKA.
Tomap u ero coiictBa. Cripoc u npejyioxkeHrue Ha poiake. [lorstue «nactuayHocThy. CoBEpIICHHAS U
HECOBEpIIeHHass KOHKypeHUuu. Monononusa. Omnurononus. I[loHsATHE HaUMOHAIBHOM 3KOHOMMKH,
OCHOBHBIE MaKpOdKOHOMHYECKHE moka3arenu. [lorpednenus u coepexenus. [IponsBoacTBo, oOMeH u
pacnpenenenue. [lorpebnenue, coOepexeHnue, HHBECTULIMKA TOBapoB U yciayr. uHaHCcOBas cuctemMa U
(uHaHCcOBas moauTHKa obmecTBa. Hamoru u Hamorosas cucrema.

Pa3zpnen 2. DxoHOMUYECKHE OCHOBBI YIIPABJIEHUS! TPOU3BOACTBOM

[Ipeanpusitie kak CyOBEKT PHIHOYHOTO XO3SMCTBA. DKOHOMHYECKHE 3aKOHBI M OCOOCHHOCTH
UX IPOSABICHUS Ha NpeanpusTuu. Ponb cnienpanucTa XuMuyeckoi mpoMsinuieHHOCTH. [Ipeanpustue B
CHUCTEME PBIHOYHON HSKOHOMUKH. [Ipenmpustue — Kak CyOBEKT U OOBEKT MpeANPUHUMATEIHCKOMN
NesTeNbHOCTH. 3aKOHOAATeNbHas 0a3a MpeAnpUHUMATENIbCKON AesITenbHOCTH. HOopMaTHBHO-TIpaBOBEIE
aKThl, PETJAMEHTUPYIOIINE JACSITEIBHOCTh mnpeanpusaTus. OpraHu3alioHHO-TIPABOBBIE  (POPMBI
MPEeNNPUHIMATETHCKON NeATeIbHOCTH U KpUTepuu uX BeiOOpa. @opmbl coOcTBeHHOCTH. BHEMHSSA 1
BHYTPEHHSISI cpena mpeanpusTus. MarepuanbHO-TeXHHUYECKass 0aza mpou3BojcTBa. CreIpheBas u
TOTUIMBHO-DHEpPreThyeckass 0a3a XUMHUYECKHX Mpou3BOACTB. [Ipou3BOJCTBEHHAas MporpaMMa Hu
MPOM3BOJICTBEHHAs MOIIHOCTh mpeanpusThs. KadecTBO M KOHKYPEHTOCTIOCOOHOCTHh MPOAYKIIHH.
DOKkoHOMHYECKOe O0OCHOBaHWE BBIOOpa ChHIPhS M ToIuIMBa. PecypcocOepexkeHue. AlbTepHATHUBHBIE
WCTOYHHUK CBIPhSl W DHEPrud. MarepuanbHO-TEXHHUYECKHE pecypchl mpeanpustus. (OCHOBHBIE
MIPOU3BOJICTBEHHBIC (DOHABI XMUMHUYECKUX TMPEANPUATUN: TOHATHE, KIAacCUPUKALUI U CTPYKTYypa.
[lonsiTue W CTpyKTypa, W OIIEHKAa OCHOBHBIX CpeacTB. [lokazarenu HCHOIb30BaHUS OCHOBHBIX
MIPOU3BOJICTBEHHBIX (QoHIOB. M3HOC W amopTuzanus, ¥ OleHKa >(PQPEKTUBHOCTH HCIOJIB30BaHUS
OCHOBHBIX MPOU3BOJICTBEHHBIX (POHI0B. BOCTIpOM3BOACTBO OCHOBHBIX cpeacTB. OOOPOTHBIE CpeCcTBA
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MPENNpUATHs: TIOHATHE, COCTaB W CTpyKTypa. Mctounuku (opMupoBaHHs OOOPOTHBIX CPENCTB.
O6opaunBaeMoCTh OOOPOTHBIX CpeACcTB. MaTepuanbHble 3amachl Ha MPEANPUATUU. TpyAoBbIE
pecypcsl npeanpustus. [lepcoHan mpeanpusaTHs U ero CTpyKTypa. DPPEKTUBHOCTh MCIOIB30BAHUS
nepcoHana u pabodero BpemeHu. [Ipom3BoauTensHOCTH Tpyna M omiata Tpyda. OpraHuzanus
3apabOTHOM TUIATHI HAa TpeanpusTHHA. [[pOM3BOAUTENHHOCTh TPYAQ: MOHITHE, MOKA3aTeId U METOJbBI
u3Mmepenusi. nauBuayanbHas U OOLIECTBEHHAs! MPOU3BOJIUTENBHOCTh Tpyda. PezepBel U (pakTophl
MOBBIIICHUS TPOU3BOAUTEILHOCTH Tpyda. @DOpMBI, CUCTEMBI W pa3Mep OIUIaThl TpyAa Ha
MPEINPHUITHH.

Pa3znen 3. TexHUKO-3KOHOMHYECKHUM aHAIN3 MHXKEHEPHBIX pEIICHUN

Jloxonbl U pacxoJpl Ha MPOU3BOJCTBO, U PEAIM3ALMIO MPOAYKIUH MpeanpusaTus. M3nepxku
MIPOM3BOJICTBA TMPOAYKIMU (CeOECTOMMOCTE), MPUOBUIb, PEHTA0CNBHOCTh M IIEHOOOpa3OBaHUE.
[TonsiTre 3aTpaThl Ha MPOU3BOACTBO U PeaTU3aLUI0 MPOAYKINH (cebecTOMMOCTh). Buabl 1 3HaueHue
knaccupukanuu 3arpar. CTpykTypa 3aTpaT Ha MPOHM3BOJCTBO U peaM3allMI0 MPOAYKIMH. TeXHHUKO-
HSKOHOMMYECKUN aHalu3 MHXKEHEpHBIX pemieHuid. OcoOeHHOCTH pacueTra 3aTpaT Ha MPOU3BOJCTBO U
pealM3anuio MPOAYKIIMA B KOMIUIEKCHBIX TpoM3BOACTBax. OCHOBHBIC NMYTH CHIDKEHUS 3aTpar Ha
MPOU3BOJICTBO mMpoaykiuu. Joxoapl npennpustug. [lonstue npuObun U J0X0Ja TPEIIPUSITUS,
METOJIbI WX pacdera. PeHTaOeIbHOCTh, €€ BUABI U METOIbI pacueTra. [IyTH MOBBIMICHUS TPUOBLTH H
peHTabenpbHOCTH Ha mpennpusaTusx. LlenooOpa3zoBaHue u 1ieHOBas nmonuTuka. lleHa Ha mpoayKiuioo u
MPUHIMITE [IeHOOOpa3oBaHus. Bumbl neH. CTpykTypa IIeHBI, CHCTeMa IleH. B3auMocBs3u 1IeH U
uznepkek. LlenoBast monutuka. PazpaboTka 1eHoBoil crparerui. @®MHAHCOBO-KPEAUTHBIE OTHOIICHUS
MPEINPUATHA U cHcTeMa Halorooooxenus. [ToHsITHE, COCTaB M CTPYKTYypa (PMHAHCOB MIPEIIIPHUSITHS.
[Tpunnunel HamorooOnoxkeHus. Hamorn u miuaTexku, YCTAaHOBIIEHHBIE 3aKOHOAATEIbCTBOM: BHJIBI,
CTaBKH, OOBEKTHI HAJTOT000JI0KEHUS U CPOKH YIUIAThl HAJIOTA B OFO/KET.

4. O0beM y4eOHOH JUCHUILINHBI

O0BeM TUCHUILTAHBI
Bun yueOHoii padoThl Axan. | Acip.
3E
4. 4.

O01asi TPy10€eMKOCTb M CHUIITHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBIE 3AHATHS: 2,22 80 60
B TOM 4mcJje B popMe NPaAKTHYECKOiI MOATOTOBKH
(npu nanuuuu) j ] ]
Jlexunu 0,89 32 24
B TOM 4HcJIe B JOpME MPAKTUIECKOM MOJATOTOBKH (npu Hanuuuu) - - -
[Tpaktuueckue 3ansatus (I113) 1,33 48 36
B TOM 4HcJIe B JOpME MPAKTUIECKOM MOJATOTOBKH (npu Hanuuuu) - - -
CamocrosiTesibHas padora 0,78 28 21
KonrtaktHas camocrositensHast pabora
(AmmK uz VII ons 3au / 3au ¢ oy.) 0.78
CamocTosiTeTbHOE H3YUCHHE Pa3IeNIOB JUCITUIUTHHBI (u1u Opyeue ’ 28 21
BUObL CAMOCMOSIMENbHOL pabombl)
Bua konTpoJs:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMexXyTOYHast aTTeCTalHsI 1 0,4 0,3
IToaroToBKa K SK3aMeHY. 35,6 26,7
Buj nTOroBoro KOHTpoOJIs: JK3aMeH

AHHOTaUMA padoyeil NPOrpaMMbl AUCHHUIIINHBI
«HUcrtopus u meronosaorus xumun» (b1.0.05)

1. Heap aucuumiauHbl — 000OILIEHNE AMHAMUKH M CTPYKTYPbl COBPEMEHHOTO COCTOSIHHS
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XUMHUYECKOTO 3HaHUS; OCBOCHUE 3aKOHOMEPHOCTEHN M TEHICHLIMI CTAHOBJICHUSI MEXIUCIIUILIMHAPHOTO
€MHCTBA XHWMHMYECKHX, €CTECTBEHHOHAYYHbIX M T'yMaHUTApHBIX HAayK; OBJIAJICHHE OCHOBHBIMU
JIOTUKO-METOAOJIOTHICCKIUMH TMPUHIIMIIAMA U OCHOBaMH (hUI0COPCKO-METOOIOTHIECKOTO aHaAIn3a
XUMHUYECKOTO 3HAHUS, YCBOCHHE CHUCTEMbl HAYYHBIX METOJOB, BBICOKMX TE€XHOJIOTMH, XMMHUYECKOTO
M3MEPEHUS U THHOBAIIMOHHBIX TOJIX0JI0B ISl BBIMOJIHEHUSI HAYUYHBIX HUCCIICIOBAHUN B XUMUU

2. B pe3yabTaTe u3yuyeHUsl TUCHHUILIUHBI 00y4YAIOIIUIACA T0JIKEH:

Obnadoams cneayIUMU KOMIETEHIUSAMU U UHAUKATOPAMHU UX TOCTUKEHUS:

YK-5.1; YK-5.2; YK-5.3; YK-1.3; YK-1.5

3namy:

— OCHOBHbBIE HAYYHBI€ LLIKOJIbI, HAIPABJIEHU, KOHLENINH, UICTOYHUKHA XUMUYECKOTO 3HAHUS;

— METO/Ibl U IPUEMbI HAYYHOT'O UCCJIeI0BAHMUS;

— METOJI0JIOTMYECKHUE MOIX0/IbI U MPUHIIMITBI COBPEMEHHOM HAYKH.

Ymemy:

— aHaJM3UPOBATH COCTOSTHUE U MYTH Pa3BUTHS XUMHUH B COBPEMEHHOU KYJIbTYPE;

— YCTaHaBJIMBATh UCTOPUYECKYIO U JIOTUUECKYIO B3aUMOCBS3b OCHOBHBIX COOBITUIN U OTKPBITUIA
B XMMHUHU U CMEKHBIX HAYKaX;

— OCYILIECTBIIATh METOJ0JIOTHYECKOE 0OOCHOBAHNE HAYYHOTO MCCIICIOBAHUS.

Braoemy:

— JIOTUKOM UCTOPUYECKOTO Pa3BUTHS XUMUU;

— HaBBIKAMU METOJI0JIOTUYECKOTO aHAJIN3a HAYYHOTO UCCIIEIOBAHUS U €0 PE3YJIbTAaTOB;

— HaBBIKAMU BEJICHUS TUCKYCCUU HA UCTOPUKO-XUMUYECKHUE TEMBI.

3. Kpartkoe coaep:xanue TUCHUILIHHBI

Pazoen 1. OcHnosnvle smanvl paseumus xumuu. Komyenmyanouvie cucmemvl Xumuu.
IIpeoanxumuueckuil nepuoo pazeumus xumuu. Xumus ¢ Buzanmuu u pyccKux KHANCECMBEaXx.

Brenenue. Ilpenmer xumMuu; MeCTO XMMHHU B CHUCTEME €CTECTBEHHBIX HayK. Meromosiorus
XUMUU. BaxkHelme noHATHs XMMUHU, UX 3BOJIIOLUA. DKCIEPUMEHT U Teopus B Xxumuu. DakT, 3aKoH,
runoTes3a, Teopus. Meroapl HAy4YHOTO IMO3HAHUS — aHAJIM3, CHUHTE3, MOICIUPOBAHUE. XPOHOJIOTHS
OCHOBHBIX 3TallOB pa3BUTHUsI XUMHHU. VICTOpUSA XUMHUM KaK 3aKOHOMEPHBIN MPOLECC PA3BUTHS U CMEHBI
KOHIIETITYaJIbHBIX CUCTEM: YUCHHS O COCTaBe, CTPYKTYPHOU XHUMHUH, YUCHUS] O XUMHUYECKOM IMPOIIECCE.
Xumuueckue apredakTbl Kak KpUTEPUH HMCTOpUM dYesoBedeckoro oodmiecTBa. Bkiaa eBpomeickux
YYEHBIX B HAITMCAHUE UCTOPUH MUPOBON XHUMUH.

Paszoen 2. Anxumuueckuui nepuoo pazeumus xumuu. Ampoxumus. Ilepsvie anmexu. Mcmopus
nopoxa.

IIpenanxuMuuecKuii TMEpUOJ pPa3BUTUA XUMHUHU. VICTOKM XMMHUYECKOW IPAKTUKU. XUMHUKO-
MpaKkTUYECKUE 3HAHUS M peMecieHHas TexHuka B JlpeBHem wmmupe. Harypdunocodckue yuenus
IpeBHOCTH. AHTH4YHas Hatypdumocodus u e€ OCHOBHBIE Te4eHHsS. PemecneHHas XuUMHS U
METaJUTYPTHsl B aHTUYHBINA MIEPUOJI U B PAHHEM CPETHEBEKOBDE.

Paszoen 3. Ilepuoo cmanosnenus xumuu Kax HAYKU U NEPUOO KOIUUECMBEHHBIX 3AKOHOS.
Cmanoenenue npomviuinennot xumuu. Pazeumue 6yonoco npomvicia 6 Eepone u 6 Poccuu.

ANXUMHUYECKUH TIEpUOA pa3BUTUS XUMHH. AJIEKCaHApPUICKas, apalOCkas U eBporleicKas
anxumus. ['pexo-erurnerckas axumMusl.

Pasoen 4. Ilepuoouunocms pazeumus xumuu u e€ 83aumMocéa3b ¢ npoyeccamu 8 obujecmae.
Ilepuoo xknaccuuecxoti xumuu. Ilepuoouueckuii 3axkon xumuveckux snemenmos /. 1. Menoeneesa.

[lepyon craHOBIEHUS XUMUM Kak Hayku. MaTpoxumus M TeXHUYECKas XUMHUSA Kak
npennocsbuiku HayuHoi xumuu (XV-XVII BB.). Ilapanensc, ero yuenue u nocienonatenu. Co3ganue
TEXHOJIOTHH, ONpPEIeTUBIINX MMyTH pa3BUTUs LuBUIu3anuu. [lonydeHue coneil, KUCIOT U LIenoyei.
[lepBasg kOHIENTyanbHas CUCTEMA XMUMHHM — ydeHHE O cocTaBe. DIOrMCTOHHAs TEOpHsl TOpEHus, €€
pa3BUTHE U ONpoBepkeHHe. Posib (GIOTUCTOHHOI Teopuu B pa3BUTHUN HAYKH.

Pazoen 5. Teopusa xumuuecxoco cmpoenusi opeanuyeckux coeounenuti A. M. Bymneposa u eé
8bIpodiCcOeHUe 8 cmpyKmypHyto meopuio. Cesazb CmpyKmypul U c80UCMA.

[lepmon KOJMYECTBEHHBIX 3aKOHOB KaK OCOOBIM JTam B pa3BUTUM XUMUU. Pa3Butune
KOJIMYECTBEHHBIX METOJOB B XMMHUHU. 3aKOHBI CTEXMOMETPUU. Y TBEPKJIECHUE aTOMHO-MOJIEKYISIPHOU
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teopun. [IpobremMa aTOMHBIX BECOB. DBOJIOLUS MOHATHHA «XUMHYECKHH 3JEMEHT» M «XHUMHUYECKOe
coenuHenuey. Pa3zBute MeTon0B XuMuueckoro agaiania B X VIII B.

Pa3zoen 6. D6onroyus snekmpounvix npeocmasnenuti ¢ xumuu: om bepyenuyca 0o Hawux OHetl
(amom, xumuueckas ce:a3b, MOJEKYJld, MEHCMOJIEKVIAPHbIE B3AUMOOCICINEUS).

Ilepuon knaccudyeckod XUMHM. 3aKOH IOCTOSIHCTBA cocTaBa. [lonemuka mexnay bepromie u
[IpycTom. 3apokaeHre XUMUYECKOW aTOMUCTUKU (Ha OCHOBE COEIMHEHUS! KOPITYCKYJISIPHBIX TECOPHii,
B TOM 9 uncie aHTUYHOW aTOMUCTUKH, U KOHLIeNMK 3neMentapusma A. JI. JlaByasse). k. JlanbToH u
ero uccneaoBanus atMocdepsl. OTKpPBITHE 3aKOHA MPOCTHIX KPATHBIX OTHOILICHUH.

Paszoen 7. Buedpenue memooonocuu quzuku u mamemamuxu 8 xumuro. Cunepeemuueckas
napaouemMa 8 XuMuu - MONONOSUYEeCKAs MeOopus HeIUHEUHbIX OUHAMUYECKUX CUCeM: meopus
OUCCUNAMUBHBIX CMPYKMYD, Meopus asmoKoieOanuti, meopusi «CMPAHHLIX AMMPAKMoOpos» U
¢dpaxmanos, meopus kamacmpodgh, meopus ougypxayuii u op.

CTpykTypHast XUMHS KaK OCOOBIM 3Tam pa3BUTHS XWUMUU. Pa3BUTHE OpPraHUYECKOW XWMHH;
TEOpUsS CIOXKHBIX paauKaioB, Teopus TunoB [[roma um HoBas Teopus tunoB Kepapa — Jlopana.
IIporuBoaeiicteue bepuennyca. Bo3HUKHOBEHME yU€HUs O BAJIGHTHOCTHU: B3I Abl O. @paHKiaHa, A.
Kexyne. HoBas xumudeckas Teopust A. Kymepa: 1ernouku yriiepoJIHbIX aTOMOB, COBPEMEHHBII criocod
HAIlMCaHUs CTPYKTYpPbl XUMHUYECKOI'O COEAUHEHMs. Teopuss XMMHUYECKOro CTpOeHMsI MoyieKyn A. M.
Byrneposa. OCHOBHBIE MOJIOXKEHUS TEOpUU XUMHUecKoro crpoerus A. M. byrneposa. Crepeoxumusi.
Teopuss acMMMETPUYECKOIO YIIEPOJHOTO aroMa. TeopHst XMMHYECKOrO CTPOCHMS OPraHMYECKUX
COCJIMHEHU B HAILIU JTHU.

Paszoen 8 3axon nepexooa xonuuecmeennvix usmeneHull 6 kKauecmeeHnuvie 8 xumuu. I omonozus
8 opeanuyeckou xumuu. Pazsumue u obocawenue meopuu comonocuu na 6ase TXCOC.

®dusnyeckas XuMHUs KaK YYEeHHUE O XMMHUYECKOM IIPOLECCE — HOBAasi KOHIIENTYyalbHasl CHCTEMA
xumuueckol Hayku. O moHATHH U 3afadax ¢usuueckodl xumuu. PaciBer dusmyeckoil XuMUU BO
Bropoii mosoBuHe XIX Beka. TeroBble A(QeKTs Kak Mepa XUMHYECKOro cpozctBa. [IpuHumn
MaKCUMaJbHOW paboThl. TepMOXUMHS KaK JKCIepUMEHTalbHass 0a3a TepMOAWHAMUKH. YYEHHE O
pactBopax. Dnekrpoxumus. Komonanas xumus. Utoru pazsutust xumuu B XIX Beke U mepexoj K
XX Beky. CTaHOBIJIEHHE CTATUCTUYECKON TepMOAuHaMUKU. HepaBHOBECHAs! TEpMOIMHAMUKA

Pazoen 9. Quzuueckas xumus 6 XIX 6exe kax yuenue 0 Xumuueckom npoyecce.

Pa3zButne OCHOBHBIX HampaBieHUM XuUMUU B XX Beke. BO3HHKHOBEHHE JIIEKTPOHHBIX
npejacTaBieHuid B (u3MKe, (QU3NYECKOW, HEOpraHMYecKoil u opraHuyeckoil xumuu. [lepseie
IIPENIIOJIOKEHNS O CTPOEHUH aTroMa. Mozenn MpOCTPaHCTBEHHOTO CTpoeHust atoma. Co3gaHue Teopuu
MIEPUOIMYECKON CHCTEMBI. Pa3BUTHE TEOPETUYECKUX INPEICTABICHUA O BAJICHTHOCTH W IPHUPOIE
XUMHYECKON CBS3H. DJIEKTPOCTaTUYECKHE TEOPUM B OpPraHMYecKOM XUMHHM ToMcOHa. DjeKTpOHHas
XUMHSI OopraHumdeckux coenuHeHudt A. M. bepkenreiima. Teopuum HOHHOM M KOBaJEHTHOM CBSI3M.
dusnueckue METOJIbl UCCIIEAOBAaHM B XUMHUH. bruonorndeckas (3BOJIIOLIMOHHAS) XUMUS KaK HayKa o
BBICIIEM YPOBHE XHMHMYECKOW OpraHM3aliyd MAaTepHUH. YCTAaHOBJIECHUE CTPOCHHUS MaKpOMOJIEKYJ
0€KOB M HYKJIEHHOBBIX KUCIOT. JlocTrxkeHHst XuMuK XX BeKa M MX BIMSHUE Ha OOIIECTBO. XUMHUS U
npo6sieMsl 3kosoruu. CoBpeMeHHbIE TEHICHIUN Pa3BUTUS XUMUU.

Paszoen 10. Kamanusz 6 xumuu: om Hauana 18 eexa 0o Hawux Oxell unu om (epmeHmamusHo20
00 acumMmempuyecko2o u OUPYHKYUOHATbHOZO.

Buenpenune merononoruu (U3MKM M MaTeMaTHKHd B XuMuio. KBaHTudukanus B XUMMHH.
Cunepreruyeckass mapagurMa B XMMHHM - TOINOJOTHYECKas TEOPUS HEIMHEWHBIX JUHAMHUYECKHX
CHCTEM: TeOpHSsl IUCCUITATUBHBIX CTPYKTYp, TEOPHS aBTOKOJICOaHUH, TEOPHS «CTPAHHBIX aTTPAKTOPOBY»
u (pakrtanos, Teopus KaTactpod, Teopus Oudypkauuii u ap. Xumuuyeckas KuHeTHka. Pa3Butue
MIPEJICTABICHUM O CKOPOCTSIX XUMHUYECKUX PEaKLIUM.

HoBble HanpaBiieHNss XUMUHM BO BTOpO# nosioBrHE XX croneTus. HoBple MOAX0IbI K U3YYEHHUIO
BeniectBa. CynpaMoseKyJisspHasl XUMUs, JIEMEHTOOPraHUYECKasi XUMUs, U3y4EeHUE HOBBIX KJIACCOB U
COCTOSIHMM BEIECTBA, U3YYEHUE BEIIECTB B SKCTPEMAIBHBIX M KPUTHYECKHX COCTOSHHUSX. PazBurtue
TEOPETUYECKMX M PAaCUETHBIX METON0B. KOMIBbIOTEpHOE MOAEIMPOBAHUE KAK METOJ MCCIIEOBAHMUS.
Bo3pacranue posnn HHCTpyMEHTAIBHBIX METOAOB HCCIEIOBAHUSA U CHHTE3a BellecTB. KOTEeKTUBHBII
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XapakTep COBPEMEHHOM Hayku. XHMHUS B CHCTEME €CTEeCTBEHHbIX Hayk B XXI cronerum.
HanmonanbsHble U MEXTyHApOIHbIE OPraHU3alUU XUMUKOB.

Paszoen 11. Coomnowienue mencoy HAYUOHATLHLIM U UHMEPHAYUOHATLHLIM 6 XUMUU: Om
nepeuvix cankyuil 1912 2o0a 0o nawux ouetl. Ilonumuxa u Hayka 3a NOCieOHUue Cmo iem Ha npumepe
UCMOPUU XUMUU.

Pazoen 12. Ucmopus xumuu u oopasosanus 6 PXTY. Jlexyus 6 myzee ucmopuu PXTY.

Pa3zoen 13. Jlexyus, noceawennas 10o6u1ei0 poccuickoeo Xumuka uiu cozoanuro meopuu.: 2018
2. 175 H. H. I'ycmascony, 2019 — 150 nem 11CO.

4. O0beM y4eOHOH JUCHHUILINHBI

O0BbeM TUCHUIIINHBI
Bup yueOHoii padoThl Axan. | Acip.
3E
q, q,
OO01asi TPy10€eMKOCTb 1M CHUIITHHbBI 2 72 o4
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexun 0,44 16 12
[IpakTryeckue 3aHATUS 0,89 32 24
CamocTrosiTesbHasi padora 0,67 24 18
KonTaktHas camocrosiTennbHas paboTa 0.67 0,2 0,15
CaMocCTOsTeIbHOE U3YUEHUE PA3/IeTIOB TUCIUTUIMHBI ' 23,8 17,85
Buja nToroBoro KOHTpoJIs: 3auer
AHHOTAIUs padoyeil MPorpaMMbl TUCHHIIHHBI
«Martemartuka» (51.0.06)
1. Heap aucuMmauHbl - (GOPMUPOBAHHWE Yy CTYICHTOB CHUCTEMbl OCHOBHBIX IOHSTHIA,

HCIIOJIB3YCMBIX IJIA ITOCTPOCHUA BAKHEHUIIINX MATEMaTHICCKHUX MOIIGJIGI;'I 1 MaTEMAaTHYCCKHUX METOJ0B
I OIMUCAHUSA PA3TTUNIHBIX XUMHKO-TCXHOJIOTMYCCKUX MTPOLECCOB.

2. B pe3yabTare u3y4eHusi AUCUUILIMHBI 00yYAIOUIUIACS T0JIKEH:

Obnadams CleTYyIONTUMA KOMIIETCHIIMSIMU U MHANKATOPAMH UX JTOCTHKCHHUS:

VK-1.1, VK-1.2, OIIK-1.1, OIIK-3.1, OIIK-4.1.

Buame:

-O0CHOBBI AU(HEepPEeHIINATHFHOTO U UHTETPAILHOTO UCUUCIICHUS, TUPPepeHIInaANbHBIX YPaBHEHUN
MaTeMaTHYECKHE TEOPUHU M METOJIBI, JISKAIUE B OCHOBE IIOCTPOSHUS MATEMAaTHICCKUX MOJICIICH;
-OCHOBBI TPUMEHEHUS MaTEMaTHUYECKUX MOJIeJIe U METO/IOB.

Ymemn:

-BBIOMPATh MAaTEMATHUECKHE METO/IbI, TPUTOIHBIE JIJIsl pEIIeHUs] KOHKPETHOW 3a/1auH;
-ACIIOJTh30BaTh MAaTEMATHUYCCKHE TOHSITHS, METOJIbI W MOJCIH JJIA OIHMCAHUS PA3TAIHBIX
MPOLIECCOB;

-BBISBIIATH MaTEMAaTHUECKHUE 3aKOHOMEPHOCTH, JIC)KAIIFE B OCHOBE KOHKPETHBIX TPOIIECCOB;
-HCTI0JIh30BaTh OCHOBHBIE METOBI CTATUCTUYECKON 00paOOTKH TaHHBIX;

-IIPUMEHATh MAaTEMAaTHYSCKUE 3HAHUS Ha MK IUCIUIITNHAPHOM YPOBHE.

Bnaoemn:

-OCHOBaMHM (PYHJAMCHTAJILHBIX MAaTEMAaTHUSCKUX TCOPHA W HABBIKAMHU HCIIOJIH30BAHUS
MaTeMaTHYeCKOro amnmnapara;

-METOJaMH CTaTUCTHUYECKON 00pabOTKH HHPOPMAILIUH.

3. Kpartkoe cogep:xanue TUCUMILIIMHbI

1 CEMECTP
Beenenue.
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[Ipenmer u metoabl MaTeMaTuku. OnUCcaHne OCHOBHBIX pa3zieioB Kypca. [IpaBuia u TpeboBaHus
IIPU U3YYEHHUH Kypca.

Pa3nen 1. DaemeHTHI aredpsbl.

UucnoBble MHOXeCTBa, KomiuiekcHble yucia. Omnpenenutenu Il u III mopsiakoB. BekTopsi:
OCHOBHBIE IOHATUS, CKAISIPHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEICHUS BEKTOPOB. AHAIUTUYECKAS
reoMeTpus: IpsiMas Ha IUIOCKOCTH, KpuBble Il mopsaka. MaTpuubsl: I€WCTBUS HaJ MaTpULIAMU,
NpUBEJCHUE K CTylmeHuaToMy BHIY M BUAy ['aycca. Panr marpunsl. OOparnas marpuna. Teopema
Kponekepa-Kanennu. Pemenne cucreM JIMHEHHBIX anreOpandeckux ypaBHeHH. COOCTBEHHBIE YnCiIa
1 BekTOpbl. KBanparnynsie GOpMBI.

Paznen 2. ®ynknus onnoit nepemenHoi. [Ipenen pynkuu. HenpepblBHOCTS QyHKIIHH.

@Oynkiusa. Criocoo6s! 3ananust pynkuuu. [Ipenen ¢pynkuun B Touke. OTHOCTOPOHHHE MPEICIBI.
[Ipenensl Ha 6eckoHeYHOCTH. beckoHeUHO Malible U OeCKOHeuHO Oousbline (yHKIMH, UX CBOMCTBA U
B3auMHasl cBs3b. CBolicTBa npenenos. IlepBblii U BTOpoi 3ameuaTenbHble npezeibl. HempepbiBHOCTD
GyHKIIMM B TOYkKe M Ha mnpomexyrke. CBolcTBa (yHKIMI, HENpPEepBIBHBIX Ha OTpe3kax. Touku
pa3pbiBa QYHKIUU U UX KIaccupHUKaIus.

Paznen 3. luddepennmanbuoe ucuucienrue GyHKIUU OJHONW IEPEMEHHOM.

[IpousBomnass  (yHKIMM, €€ TEOMETPHUYECKHMH ¥  MexXaHW4YecKuil  cmbicha. IlpaBuia
muddepennpoBanus. Tabnuna oOcCHOBHBIX mnpou3BoAHBIX. Juddepennman ¢dyHknuu, ero
MPUMEHEHHS K MPHOIMKEHHBIM BhIYUCICHUSIM. MHBapranTHOCTH (popMel miepBoro auddepennunana.
[IpousBonnas cnoxxknoil pyukiuu. AuddepenunpyeMocts GyHKIUU: ONpeIeTIeHHEe, TEOPEMBI O CBSI3U
mQepeHIPYEMOCTH ¢ HETIPEPHIBHOCTHIO U C CYIIECTBOBAHHUEM MPOU3BOAHON. OCHOBHBIEC TEOPEMBI
muddepennnanbHoro ucuucnenus: Pomns, Jlarpamxka, Komm. I[lpaBuno Jlomurans (packpsitue
HeomnpezeneHHocTel). [IpousBoaHble BBICIIMX MOPSAKOB. JIOKANbHBIA AKCTpEMYyM (QYHKIIMH.
HeoOxomuMble u JOCTaTOYHbIE YCIOBHS JKcTpemyMma. llpaBuno wuccnenoBanus (QyHKIMM Ha
MOHOTOHHOCTh M JKCTpeMyM. [Ipu3HaKu BBITYKJIOCTH M BOTHYTOCTH (yHKImMH. Touku meperuoda.
HeoOxomuMoe W jmoctatoyHoe ycioBus meperuda. AcCUMOTOTH (DYHKUIMH, MX BHABI M CHOCOOBI
HaxoxaeHus. O01mas cxema uccieoBaHus PYHKIIMH, IIOCTPOCHUE UX TPAPHKOB.

Paznen 4. HterpanbHoe ucuncienue GyHKIUN OJHOM epeMeHHOH.

[TepBooOpasnas dyukmus. HeompeneneHHbI WHTErpal M €ro CBOMCTBA. TabiMila OCHOBHBIX
UHTErpasioB. MeToapl HMHTErpPUPOBAHMS: HEMOCPEICTBEHHOE WMHTEIPUPOBAHHUE, WHTEIPUPOBAHUE
MOJACTAHOBKOW, MHTETPUPOBAHHME IO YacTsAM. VIHTerpupoBaHHWE  pPAIMOHAIBHBIX  JIpOoOei.
WHTerpupoBaHue HEKOTOPBIX MPPALUOHAIBHBIX M TPUTOHOMETpUYECKUX (QyHKIuUM. OmnpeneneHHbIH
WHTErpaJl, €ro reomeTpuueckuii cmbici. CBoicTBa ompeneneHHoro uHTerpana. @opmyna HeroToHa-
JleitOnuma. Teopema o cpeaHeM 3HAYEHMH. 3aMeHa NEePEeMEHHON M MHTErpUpOBaHME 10 YacTsIM B
onpezaeneHHOM HHTerpane. IlpunokeHuss OmpenereHHOro MHTerpajga K BBIYUCICHUIO IUIOIIaaei
wiockux ¢uryp. IloHATHe HECOOCTBEHHBIX HWHTETPAJOB: ONPEAEICHUs, CBONCTBA, METOMIbI
BBIYHCIICHUSI.

2 CEMECTP

Paznen S. Iudgdepenuuanbnoe ucuucieHne (PyHKUUH HECKOJIBLKHX IepeMEeHHBIX. JJIeMEeHThI
TEOPHH IOJISI.

OyHKIMM IBYX U O0jiee epeMeHHbIX: OonpeesieHne, 001acTh OolpeieeH s, 001acTh U3MEHEHHUS,
reoMeTpuuecKasl MHTepIpeTays, JMHuU ypoBHs. [Ipenen ¢pynkuuu B Touke. YacTHbIE POU3BOIHbBIE
(Ha mpumepe GYHKIUM JByX MepeMeHHbIX). Juddepenuupyemocts (GYyHKIUU HECKOJIBKHUX
nepeMeHHbIX. JlocTarounsle ycnoBus auddepenuupyemoctu. Ilonnas mpousBoanas. IIpousBonHas
cinoxHo @Qynkuuu. Ilonnsiit nuddepennuman. HWMuHBapuaHTHOCT, MOJHOrO AuddepeHuana.
AHanuTHYecKui mpu3HaK nosiHoro nuddepennuana. Juddepennupopanne GyHKIUA OJHOW U JBYX
MIEPEeMEHHbIX, 3aJaHHOM HesBHO. YacTHble NPOM3BOAHBIE U TOJHBIE AU(QepeHInanbl BBICIINX
nopsiakoB. TeopeMa O PaBEHCTBE CMEMIAHHBIX MPOM3BOAHBIX (I (YHKIMU JABYX IMEPEMEHHBIX).
JlokanbHble SKCTpeMyMbl (YHKUIUU JABYX MEPEMEHHBIX: HEOOXOJMMOE M JOCTAaTOYHOE YCIOBHS
JKCTpeMyMa. YCIOBHBIH 3KcTpeMyM (Meron MHOxuTenel Jlarpawka). HanGombinee u HauMeHbIee
3HaueHue (QYHKIUM B 3aMKHYTOW obOnactu. OCHOBHbIE MOHATHSA Teopuu mois. CkalspHoe Moe.
IToBepxHocTH M nuHUM ypoBHS. IIpon3BogHas no HampasieHUIo. ['pagueHT CKalsIpHOTO HOJSA U €ro

31



cBoiicTBa. BekrtopHoe mnone. JuBeprenuus mnons. Porop moms. CBsA3b MeXIy TpagueHTOM U
MPOU3BOIHOMN MO HAIIPABIICHUIO.

Pa3nen 6. Kparuble uHTErpassl.

JIBOWHOM WHTErpal: OmnpelesieHre, TeOMETPUYECKUII CMBICI, CBOMCTBA. BblunciieHME TBOWHOTO
MHTErpajla B ICKapTOBOM M NOJIAPHOM cucrteMax koopauHat Murerpan Ilyaccona. TpoitHoM uHTErpas:
OIIpeZIeNICHUE, TEOMETPUYECKUI CMBICII, CBOMCTBA. Bblunciienue TpoliHOro murerpana. llpunoxkenus
JIBOMHOTO U TPOMHOT'O MHTETPAJIOB.

Paznen 7. KpuBoJsinHEHbIE M TOBEPXHOCTHBIC HHTETPAJIBI.

KpuBonuHelHbIil UHTErpai MO KOOpAMHATaM: OIpEAEJIeHUE, CBONCTBA, BbluMcieHUE. Pabora B
cwioBoM none. Popmyna I'puna. KpuBonuHelHble WHTErpangbl, HE 3aBUCALIME OT IIyTH
uHTerpupoBanus. [loreHnmanbHas ¢QyHKOWSA, MOOTeHUUaATbHOE Tmone. [loHATHE MOBEPXHOCTHOTO
uHrerpana. [lotok Bekropa yepe3 noBepxHocth. Teopema ["aycca-Octporpaackoro. @opmyna CTokca.
3 CEMECTP

Paznen 8. luddepennmanibrble ypaBHEHUS IEPBOTO MOPSAIKA.

Huddepenunanbuple  ypaBHEHHs:  MOPAIOK,  pEIICHHe, TeopeMa  CYyIIeCTBOBaHHMA U
€IMHCTBEHHOCTH peuleHus. 3agada Kowmm. VYpaBHEHHA C pa3iessiOIIMMHUCA TEPEMEHHBIMU.
Onnoponusie nuddepeHnnanbapie ypapaenus. JInneitasie nuddepeHnnanbupie ypaBHEHHS TIEPBOTO
nopsiika. YpaBHEHUs B OJHBIX JuddepenHnmanax. MHTErpupyoumi MHOKUTENb.

Paznen 9. luddhepenumansupie ypaBHEHUSI BTOPOTO B N-TO TOPSIIKA.

HuddepeHunanbaple  ypaBHEHHUsS BTOPOro MOPAIKA, JONMYCKAIOLIME IOHWXKEHUE IOpsIKa.
Jluneitaple auddepeHnranpHple ypaBHEHUsT BTOporo mopsjaka. CpoiictBa pemieHuid. JIuHelHas
He3aBUCUMOCTh (yHkiuil. Onpenenutens Bponckoro. CTpykTypa oOLIero pemeHus: JUHEHHOro
maddepeHranbHbIe YpaBHEHUsI BTOPOTo Mopsiika. OyHaaMeHTanpHas cucTeMa petieHuid. JInneinsie
oJfHOpoaHbIe AU depeHLnanbHble YpaBHEHUS! BTOPOrO MOPSAIKA € MOCTOSIHHBIMU KO3(h(UIIMEHTaMU:
noctpoeHne oOmiero pemeHus. Meron Oinepa. JluHeiHble HeogHOpOAHBIE MU GEpeHIATbHBIE
yYpaBHEHHs BTOPOTO MOpsKa C IMOCTOSHHBIMH Ko3(duuumenramu. OOmiee M yacTHOE peIICHUs
HEOJHOPOAHBIX ypaBHeHHH. JluHelHble nudQepeHnraIbaple ypaBHEHUST N-TO TOpPSIKA: CBOMCTBA
pelIeHH, TeOpeMbl O CTPYKType OOILIero pelieHusi, MEeTOJ BapHallud MOCTOSHHBIX. JIMHelHbIe
mudepeHnaIbHble YpaBHEHHs N-TO MOpSAAKa C TOCTOSHHBIMU Kod((duuMeHTaMu. AJITOpUTM
MOCTPOECHMSI OOIIETO PELICHHUS.

Paznen 10. Cucrems! nuddepeHnanbHbIX ypaBHEHUH.

Cuctembl auddepeHInaNBbHBIX ypaBHEHHH NEpBOr0 TMOpsKa: oOlMe MOHATHS, TeopeMa
CYLIECTBOBAHMSI M €AMHCTBEHHOCTH o0miero pemeHus. Cucrembl JUHEWHBIX IuddepeHnanibHbIX
YPAaBHEHUI MEpPBOro MOpPsAKAa: HWHTETPUPOBAHUE METOJOM HCKIIOYeHHsA. CHCTEMBI JIMHEHHBIX
nuddepeHIaIbHBIX YPAaBHEHUN IEpPBOro TMOPSAKA: CBOMCTBA pELIEHUI, TEOPEMbl O CTPYKType
O0I1Iero perieHus, METO/ Bapualiy MOCTOSIHHBIX. CHCTEeMBbI JINHEHHBIX OJTHOPOHBIX U HEOJHOPOAHBIX
mup¢depeHIUaIbHbIX ~ YPaBHEHMH C  IOCTOSHHBIMM  KOX(p(GUIUEHTaAMHU. OJIEMEHTbl TEOpuu
yCTOMYMBOCTH. METO/BI YUUCIIEHHOTO pelieHus AupdhepeHInalbHbIX YpaBHEHUH.

Paznen 11. Yucnossle 1 pyHKIIMOHAIBHBIE PSIJIBI.

YucioBble psiJibl: OCHOBHBIE TOHSTHS, CBOMCTBA CXOJSIIMXCS PSIOB, HEOOXOTUMBIN MpHU3HAK
cxoauMocTu. ["'apmonnuecknit psa. Panaer upuxine. IIpu3Haku cpaBHEHUS psIOB C MOJIOKUTEIbHBIMU
yneHamu.  [Ipusnak  [lamamGepa.  MHTerpanbHblii W paaukaiabHbll  npusHaku — Komm.
3HaKoYepeyIoNIuecs pAabl: Mpu3HaK JlelOnuia. 3HakonepeMeHHbIE PAAbl: TOHATHS a0COIIOTHON U
YCIOBHOM CXOJUMOCTH, MNpPU3HAK aOCONIOTHOM CXOJUMOCTH, CBOMCTBa aOCONIOTHO U YCJIOBHO
CXOMSIIUXCS PSJIOB.

@DyHKIIMOHANBHBIE PS/IbI: OCHOBHBIE MOHATHA, 001acTh cX0AUMOCTH. CTeleHHbIe Psbl: paanyc,
WHTEpBaJ, o0macth cxoaumoctu. CBOWCTBa cTemeHHBIX psiioB. Psaner Teimopa m Makiopena:
CBOHCTBA, YCJIOBHE CXOAMMOCTH psiia K UCXOJHOW (DYHKIIMH, OCHOBHBIE pa3iiokeHus. Pasnoxenue
¢byHKIIMM B psag MakiopeHa ¢ MOMOIIBI0 OCHOBHBIX pa3iiokeHUU. ['aBHOe 3HaueHHe (QYHKLHUU.
OkBuBajieHTHbIe GyHKIMU. [Ipumenenue psaoB Telnopa u MakiopeHa A1t BBIYHCICHUS MIPEIENIOB.

4 CEMECTP
Pa3nea 12. Teopusi BeposiTHOCTel. CitydaiiHble BeJIMYMHBI M MX 3AKOHBI pacnpeaeeHns.
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[Mpenmer Teopuu BeposTHOCcTei. CiydaiiHbie cOOBITHS. [IPOTHBOMONOXKHBIE COOBITHSI.
He3zaBucumble coObiTus. OTHOcHTENbHas yacToTa. Kiaccuueckoe M reoMeTpudeckoe OINpeseneHue
BEPOATHOCTH. OJIEMEHTapHas TEOpUsl BEpOATHOCTEW. MeToapl BBIYMCIEHUS BEPOSTHOCTEH.
IIpoctpancTBO 3s1eMeHTapHBIX CcOObITHH. Kilaccuueckoe ompeneneHue BepoOsSTHOCTH. Anredpa
COOBITHI: TEOpPEMBI O BEpPOATHOCTH CYMMBI COOBITHH, IPOTHUBOIOJIOKHBIX COOBITHH, CymMMa
BEPOSTHOCTEH HECOBMECTHBIX COOBITHH, O00pasylolux TMOJHYI TIpynny. AKCHOMaTH4ecKoe
orpezeseHue BeposATHOCTU. CTAaTUCTUYECKOE ONPEIEIIEHUE BEPOSTHOCTH. Y CJIOBHAsl BEPOSTHOCTD.
Teopembl 0 BEpOATHOCTH IPOU3BEAECHUS 3aBUCUMBIX M HE3aBUCUMBIX cOObITUI. [10HAas BEpOATHOCTB.
IToBropusle ucnbitanusa. Popmyna bepnymm. JlokanpHas M uHTErpanbHas Teopembl Myaspa-
Jlammaca. ®opmyna Ilyaccona.

[lonsatue cnydaiiHON BeNWYMHBL. J(MCKpETHBIE M HENpPEPBIBHBIE CIydyallHbIE BEIMYMHBL. 3aKOH
pacrnpenenieHus cirydaitHoW BenwduHbl. DyHKIMSA pacnpeneieHus, ee cBoicTBa, rpaduk. IL1oTHOCTH
pacrmpesiefieHdsT HENPEphIBHOM ClydyalHOM BeIWYMHBI (IJIOTHOCTH BeposiTHOocTH). Dopmyna st
BEPOATHOCTH IIONAJAHUS HENPEPBIBHOW CIIy4allHOM BEJIMYMHBI B JIaHHBIM HHTEPBaj, BBIPAKCHHBIN
4yepe3 IUIOTHOCTh BEPOSTHOCTH, T€OMETPUYECKUI CMBICI (opMyInbl. BUHOMUaNbHOE pacrpeneneHue,
pacnpenenenue  Ilyaccona, paBHOMEpHOE  pacHpelelIeHHE, HOPMaJbHOE  pacCIpeneleHue,
SKCIIOHEHIIMAJIBHOE PACIIPECIICHUE.

Pasznen 13. Matemaruueckas CTaTUCTHKA.

[Ipenmer MaTtemaTnueckod craTUCTUKM. OCHOBHBIE 337aud MaTEeMaTUYECKOW CTAaTUCTHKH.
BeiOopounsiii Meton. Craructuueckoe onucaHue. BpiOopku. I'mctorpamMma M MOJNMIOH 4YacToT.
Cratuctuueckas (dmmupuueckas) (QyHKUOUS pacrpenesieHus. BrIOOpOYHBIE XapaKTEPUCTUKH H WX
pacnpenenenusi. CocrosrenbHble, 3(pPEKTUBHbIE CMEIICHHbIE U HECMEIEHHbIE OLIEHKH IapaMeTpOB.
CraTucTuueckoe cpeiHee, CTaTUCTUYECKas AUCIEPCUsl U CTaTUCTUYECKOE CpeHEe KBaJAPAaTUUHOE KaK
TOYEYHBIE OLICHKN HEU3BECTHBIX: MATEMATUYECKOT0 OKUIAHMS, IUCIIEPCUH, CPEIHETO KBaPAaTUIHOIO
OTKJIOHEHMs. JlOBEpUTENbHBIE MHTEPBAIBI M MHTEPBAIbHBIE OLEHKHU. JlOBEpUTEIIbHBIE OLICHKH
HEU3BECTHON BEpOATHOCTH MO OOJbIIMM BbIOOpKaM. JloBepuTenbHas OLIEHKa MaTeMaTU4ecKOro
OKMJIAHHsI TIpU HEHU3BECTHOM aucnepcuu. JloBepuTelbHas OLIEHKAa CpPEIHEro KBaJpaTUYHOIO
oTkJoHeHus. TouHble BbIOOpOYHBIE pacmpeneneHus: CreiofeHTa (t- pacmpenenenue), Puiepa-
Cuenexopa (F-pacnpenenenue), [Tupcona (xz-pacnpe):[eneHMe). [IpoBepka CTaTUCTUYECKUX THIIOTE3.
MaremaTnuecknue METObl TPOBEPKH CTATUCTUUECKUX TUIIOTE3. DIEMEHTBI TEOPUH KOPPEISALINH.

5 CEMECTP

Pazpnen 14. Paasl @ypoe.

[lepuognueckue QyHKIMM U UX cBoWcTBAa. OpPTOrOHANIBHOCTH TPUTOHOMETPUYECKOW CHUCTEMBI
¢ynkuuit Ha otpeske [-l;I]. Tpuronomerpuueckuii psim u psg Dypse. Psang Dypee s
Henepuoauueckord Qynkuuu. Pasnoxenne B psag DPyppe UETHBIX U HEUETHBIX (DYHKUHUH.
I"apmonnueckuit ananus. [Ipeodpasosanue Dypre.

Paznen 15. IuddepenumanbHble ypaBHEHUS B YACTHBIX TPOM3BOJHBIX MIEPBOTO MOPSAKA.

Juddepenunanbable ypaBHEHHs B YaCTHBIX IPOM3BOJIHBIX: OCHOBHbIE MOHSATUA. JIuHelHbIe
nudepeHnanbHble YpaBHEHUS B YaCTHBIX POU3BOJHBIX 1-To mopsaka.

Paznen 16. luddepennmanbable ypaBHEHHSI B YACTHBIX MPOU3BOAHBIX BTOPOTO MOPSIIKA.

Knaccudpukanus nunelHbx nuddepeHnuanbHbIX ypaBHEeHUM 2-ro mnopsiaka. llpuBenenue
ypaBHEHMI K KaHOHMYeCKOMY BUay. Ou3nueckuil cMbICH TUHEHHBIX UG PepeHIINaTbHbIX YpaBHEHUH
2-ro nopsiika. OCHOBBI MaTeMaTHYECKOTO MOJISITMPOBAHUS IPUPOAHBIX TporieccoB. 3amada Komm st
ypaBHeHMs TumnepOoianyeckoro Ttuna. Pu3uueckas M TEeOMETpHUYECKash HHTepHpeTanus MeToja
xapaktepucTuk. CMenaHHas 3afada JUid ypaBHEHHUI TUrepOoIMyecKoro U napadonyeckoro THIIOB,
ee ¢usnueckuit cmpica. Mertog @ypbe pemieHHs CMEIIaHHOW 3ajauyd s ypaBHEHUS
runepbonnyeckoro tuna. Merog @Dypbe pemieHuss CMEIIAHHOW 3aJayd A ypaBHEHHS
napaboIMYecKOro TUMA. Y paBHEHHS AUTUNTUYECKOTo TUIa. [ 'apMoHnYeckre QyHKIIMHM U UX CBOMCTBA.
Pemenue kpaeBbIx 3a1ay.

3aK/Iro4eHue.

Hcnons30BaHne MATEMATHYECKUX METOJIOB B IPAKTUYECKOM JAESATEINBHOCTH.
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4. O0beM y4eOHOH JUCHUIIMHBI

CeMmecTp

Bceero 1 2 3 4 5

Buz yueouoii pagorer 3E AKkan. 3E Axan. | 3E | Akan. | 3E | Akan. | 3E | Akaan. | 3E | Akan.

Y. Y. Y. Y. 9

OO0mas TpyA0eMKOCTh 21 | 756 4 144 ) 180 5 180 4 144 3 108
AUCHUTIIMHBI

Kownraxrnas padota— | 1, | 4o, | 567 | 96 |267| 96 |267| 96 |222| 80 |1,78| 64
ayJIMTOPHbIE 3aAHATHS:

Jlexnun 444 | 160 1089 | 32 |089| 32 |089] 32 |089| 32 [089| 32

(rg’;)KTH“eCKH“aH"T“’I 756 | 272 |1,78| 64 |1,78| 64 [1,78| 64 |133| 48 |089| 32

CamocrToaTeIbHAA

paGora 7 252 (033 12 |233| 84 |133| 48 |17/8| 64 |122| 44

KonTakTHas
CaMOCTOSITEIbHAA 1,2 0 0,4 0 0,4 0,4

pabora v 0,33 2.33 1,33 1,78 1,22

CamocrosTenbpHOe
U3YYCHHE Pa3/ICiIOB 250,8 83,6 63,6 43,6
JIMCITUTITHHBI

Bua konTpous —
3adeT ¢ OIEHKOM

Bua konTposs —

2 54 1 27 1 27
IK3aMeH

KonraktHass pabora —
IPOMEKYTOUHAS 0,8 0,4 0,4
arTecTanus 2 1 1

IToaroroska K 71,2 35,6 35,6
JK3aMEHY.

Bua urorosoro 3auer ¢ IK3aMeH IK3aMeH 3auer ¢ 3auyer ¢
KOHTPOJISAL: OLICHKOM OLICHKOM OLICHKOM

Cemectp

Bun yue6noii Bcero 1 2 3 4 5

padoThI 3E Actp. | 3E | Actp.u. 3E | Actp.u. 3E | Actp.u. | 3E | Actp. | 3E | Actp.u.

Y.
O6uas 5 4 108 3 81
TPYA0E€MKOCTh 21 | 567 4 108 135 5 135
AUCHUTIIMHBI

KonTrakTHas
pabdora —
ayMTOpPHbIE
3aHATHA:

12 | 324 | 267 | 721 |267| 721 |267| 721 |222| 599 |1,78| 48,08

Jlexnun 44411199089 | 2404 [0,89| 24,04 [ 0,89 | 24,04 10,89 |24,04|0,89| 24,04

Hparrireciie 7562041 |1,78 | 4806 |1,78| 48,06 |1,78 | 48,06 |1,33|3586|0,89 | 24,04
3anstus (113)

CamocrosiTeJLHasA

paGora 7 189 [033| 89 |233| 629 |133| 359 (1,78 48,1 |122| 32,92

KourakTHas
CaMOCTOSITEIbHAS 7 0,9 10,33 0 2,33 0,3 1,33 0 1,78| 0,3 | 1,22 0,3
paborta
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CaMoCTOSTEILHOE
U3y4YEHUE Pa3/eioB
TUCLAIUINHBI

188,1 8,9

62,6

359

47,8

32,62

Bua konTpous —
3a4eT ¢ OLEHKOM

Bua xonTpous —
JK3aMeH

54

KonTaktHas

pabora —
MIPOMEKYTOUHAs
arTecTamus

0,6

0,3

IloaroroBka K
JK3aMCHY.

71,4

26,7

0,3

26,7

Bua ntorosoro
KOHTPOJIAA:

3auder ¢
OLICHKOM

IK3aMeH

IK3aMeH

3auyer ¢
OLICHKOM

3auer ¢
OLICHKOM

AHHOTaNUs padoyeil MPOrpaMMbl JUCHUILIHHBI
«®u3zuka» (b1.0.07)

1. Heab AUCHMIUIMHBI — MPUOOpETEHHE O0YYarOUIMMMCSA 3HAHUH 110 OCHOBHBIM pasjeiam
(GU3MKU M YMEHUIO IPUMEHSATh UX B JPYTUX €CTECTBEHHOHAYYHbIX JUCLUIUINHAX.

2. B pe3yabTare n3y4eHus JMCUMILJIMHBI 00yYAIOMIMIACH JOJIKEH:

Obnadams cneayrOIUMU KOMIIETEHIUAMHI U UHAUKATOPAMU UX JOCTHIKEHHSL:

OllIK-4.1, VK-1.1, OIIK-3.1, VK-1.2, OlIK-4.3, VK-1.4

3namo:

- (hu3nYecKre OCHOBBI MEXaHHUKH, (PU3UKH KOJICOAHUN M BOJIH, SJICKTPUYECTBA U MarHETH3Ma,
JIEKTPOJAMHAMUKHU, CTAaTUCTUYECKOM (M3MKM W TEPMOJMHAMMKM, KBAHTOBOM (DU3MKH; CMBICH
(byHIaMEHTABHBIX (U3NYECKUX 3aKOHOB, MPUHIIUIIOB U TOCTYJIATOB; UX (POPMYIUPOBKH U TPAHUIIBI
IPUMEHUMOCTH; CBSI3b IIUPOKOT0 Kpyra (pU3nuecKux sBIEeHUH ¢ QyHIaMEeHTaIbHBIMU IPUHIIUIIAMU U
3aKOHaMHU (PM3HMKHU; OCHOBHBIE METO/Ibl PEIIEHUS 3aJa4 [0 ONUCAHUIO (PU3NYECKUX SBIICHUH; METObI
00pabOTKU pe3yNbTaTOB (PU3NUECKOT0 SKCIIEPUMEHTA.

Ymemo:

- NPUMEHATh TEOPETUYECKUE 3HAHUS M DKCIIEPUMEHTAIBHBIE METOJBI MCCIENOBAHUSA IIPU
pelieHnn npo¢ecCHOHaIbHBIX 3a/1a4; MPOBOJIUThH Pacu€Thl, OCYIIECTBISATh aHAJIU3 U Ha OCHOBE ATOTO
7enaTb OOOCHOBAaHHBIE BBIBOJIbI; AHAJIM3UPOBATh DPE3YNbTaThl HAOMIOACHUNH U HKCHEPUMEHTOB C
IIPUMEHEHUEM OCHOBHBIX 3aKOHOB M MPHUHLMUIIOB (U3UKU; OIpeneisITh XapakTep (U3NYECKUX
MIPOIIECCOB MO KOMIUIEKCY IKCIEPUMEHTANbHOM HMH(pOpMAlMM MpU MOMOIIM TpaguKoB, TaOIMIl U
YpaBHEHUI; MPEACTaBIATh 00pabOTaHHYIO SKCIEPUMEHTAIbHYI0O U TEOPETUYECKYI0 HMH(POpPMAIUIO B
YCTHOW M NHCbMEHHOH (opMe, B TOM YHUCIE C MCIOJb30BAaHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTUH .

Braoemy:

- HaBbIKaMU padOThI C MHUPOKUM KPYroM (QU3ndecKux mpruOopoB U 000PYAOBAHUS; HaBbIKAMU
00OCHOBAHHS CBOUX CYXKICHUN M BEIOOpA METO/1a UCCIIEIOBAHMUS.

3. KpaTkoe coaepkanue 1M CUUILIHHBI.

Paszoen 1. Ocrosvr mexanuxu.

Kunematuka touku. Mexanuueckoe asumxenue. Tpaekropus. [IyTe nepemenienue. CKopocTs u
yckopeHre. OTHOCUTENBHOCTh JABWKEHHS. Tumbl ABWKEHUS B KUHEeMaTuke. PaBHOMepHOe U
paBHOTIEpeMEeHHOe ABIKeHue. ['paduueckoe mpeacraBieHue aBmwkeHue. CBOOOMHOE MageHUE Tel.
PaBHOomMepHOe pBuxkeHHMe 1O OKpyKHOCTH. OcHOBbl 1uHaMmuku. IlepBwiii 3axkoH HeroToHA.
Nuepuuanbsubie cuctemsbl otcuera. [Ipunuun otHocutensHocTu [Manunes. Macca. Cuna. Bropoit 3akon
Herorona. YcmoBus paBHOBecus Tel. 3aKOHBI COXpaHEHHUsS B MexaHuke. Mmmynbc Tenma. 3akoH
COXpaHEHUsS UMIyabca. MexaHudeckas padora. MomHOCTs. MexaHWdYeckas SHEprus Tena. 3aKoH
COXpaHEHHUs SHEPTUM B MEeXaHUKe. MexaHnueckne KojieOaHus W BOJHBL ['apMOHUYECKHE KOJIeOaHwUs.
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Maremarnueckuii MasTHUK. lIpyxuHHBIN MasTHUK. IIpeBpalieHHe SHEpruM IHpU TapMOHUYECKUX
kosebaHusAx. PacpocTpaHeHne MeXaHMUECKUX BOJIH B YIIPYTHX CpeAax.

Pazoen 2. Ocnosvt monexynapmoi ¢husuxu.

OcCHOBHBIE MOJOXEHUS MOJIEKYJISIPHO-KMHETUYECKOW TeopuH. ATOMHasl rumore3a. Macca u
pasmep Mosekya. Yucino Aporanpo. WMpaeanpHblii ra3. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-
KHHETUYECKOU Teopuu. AOCONIOTHAS TeMITepaTypHas Kajia. ¥ paBHEHUE COCTOSTHUS UJICATBHOTO Ta3a.
N3otepMuuecknii, M30XOpHBIH M W300apHBIA mpouecchl. CMmech HaealbHBIX Ta3oB. [loHsaTHe o
(da3zoBbIX Tepexonaax. B3auMHbIC TpeBpalleHHs KUIKOCTeH W Ta3oB. McmapeHuwe U KOHJICHCAIUS.
Hacpiiennsiil 1 HeHachIeHHbIH napbl. Kunenue xxuakoctu. BiaxxHocTh Bo3nyXa.

Pa3zoen 3. Ocrosbt mepmoounamuxu.

IlepBoe Hayasio TepMoarHAMUKHU. BHyTpeHH:s sHeprus. KonndecTBo TeruioTsl. TemoeMkocTs
BeulectBa. Pabora B Tepmonunamuke. IlepBoe Hauanmo tepmomuHamuku. W ero mpumeHeHue
pa3nuyHBIM TporieccaM. AnmabatHelid npouecc. Bropoe Hauano tepmonumHamuku. HeoOpatumocTh
npoueccoB B npupoze. Ilonsitue o BTopom Hauane TepMoaWHAMHKU. [IpuHIMIO NEHCTBUSA TEIIOBBIX
nsurareneit. KITJ] temioBeix asurareneii. MaeanpHas TerioBasi MalllnHa.

Paszoen 4. Qusuyeckue ocHo8bl MeXAHUKU.

IIpenmer  kuHematuku. Ilepememienue,  ckopocTh,  yckopeHue. KunHemaTuueckue
XapaKTepUCTUKHU BpalllaTeIbHOTO ABMKEHUS. 3aKoHbl HbIOTOHA. 3aKOH BCEMUPHOI'O TATOTEHUS. 3aKOH
BCEMUPHOI'O TArOTeHUs. J[BH)KEHHE Tesa NMEepeMEHHOM Macchl. YpaBHeHHs Memepckoro. @opmyna
[{nonkoBckoro. Yupyruii M HEyNpyrui ynapsl mapoB. MOMEHT MHEPLHMHM MaTEpPUAIBHONW TOYKH M
TBeproro Tena. KuHemaruka rapMmoHuueckux KosiebaHui. JluddepeHunanbHoe ypaBHEHHE
rapMOHUYECKUX KoseOanmid. [loHsATHE O 3aTyXalmuUX W BBIHYXIEHHBIX KoyeOanusx. BoiHoBoe
JBUKCHME. BOIHBI IPOIONIBHBIE U IIONIEPEYHBIE.

Paszoen 5. Monexynapuas ¢uzuka u mepmoounamuxa.

DOneMeHTbl TepMOJWHAMUKH U (u3nueckoll kuHeTuku. WneanbHblil ras. Pacnpenenenue
bonbiimana u  ero oOmedusnueckuid cmbica. PeanpHbIi Ta3. YpaBHeHue Bau-gep-Baanbca.
Tepmonunamuueckuit Metos B pusuke. PaBHoBecHbIe cocTosinusa. Hauana tepmonunamuku. [uximisl.
OHTponMs M e€e CcTaTHCTUYecKoe TojlkoBaHue. SBneHue mnepenoca. duddysusa. 3akon OPuxa.
TemnonpoBoaHocTs. 3akoH ypbe. BHyTpeHHee TpeHue (BSI3KocTh). 3akoH HploToHa.

Pa3zoen 6. Dnexmpocmamuka u nocmosiHHbll d91eKMPULeCKUll Mmox.
3akon  Kynona.  Teopema  Octporpaackoro-I'aycca.  Jlumons.  [{udnektpuku B
AIEKTPOCTATHYECKOM IT0JIE.

Pazoen 7. Dnexkmpomacnemusm.
3akoH Amnepa. 3akoH buo-Casapa-Jlamnaca. Cuna Jlopennia. MarneTuku. DneKTpoMarHuTHAsI
MHIyKIUA. YpaBHeHHe MakcBeia.

Paszoen 8. Onmuxa.

Wntepdepentust BosH. dudpakuus BoiH. lonspuzanus BonH. TeruioBoe usnyueHue. 3aKoH
Kupxroda. I'nmotesa [1nanka. KBanTtoBoe o0BsicHeHue TermaoBoro uanydeHus. Dddext Kommnrona.
Anepnas monens aroma. ITocrynarel bopa. Atom Bonopoaa o bopy.

Pa3zoen 9. Dnemenmor k6anmosou guzuxu.

I'mnore3a ne bpoinsa. BonHoBoe ypaBHenue IllpennHrepa nms cTanMOHapHBIX COCTOSTHUM.
Omnbitel  HlTepHa-I'epnaxa. Muorosnekrponnslii  atom. Oddext 3eemana. Ilpunnun Ilaymu.
KBanToBbie cTaTuctudeckue pacrpenenenus boze-Oinmreiina u @epmu-/{upaka. DoHOHBI. 3aKOHBI
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JlebGast n OitHmTeiHa. XapaKTepUCTUKU sApa: 3apsijl, Macca, SHEPIrus CBSI3UM HYKJIOHOB. SlnepHble
peakuuu. @yHnaMeHTaNbHbIE B3AUMOACUCTBHS U OCHOBHBIC KJIACCHI 2JIEMEHTAPHBIX YaCTHLI.

Paszoen 10. Dnemenmuvl k6aHmMoBOU CMAMUCTNUKLU.

DJIeMEHThl KBAaHTOBOM cTaTucTUKU. KBaHTOBas cucremMa M3 OJMHAKOBBIX 4YacTuil. [IpunHimn
TOXKJIECTBEHHOCTH OJMHAKOBBIX 4YacTUll. CUMMETpUYHbIE U HECUMMETPUYHBIC BOJHOBbIE (YHKIIHH,
OIHCHIBAIOIINE COCTOSHUS TOXJIECTBEHHBIX MHUKpOYacTuIl. bo3onbl u ¢epmuonsl. [Ipuniun [Taymm.
KBantoBeie cratuctuyeckue pacnpenenenus boze-Oinimreitna u @epmu- upaka. BoipoxxaeHHbIN
3JIEKTPOHHBIN Ta3 B KpUCTaUIaX (METaJLIbI).

Paszoen 11. Memannvl, ousiekmpuxu u nOIYNPOSOOHUKU C MOYKU 3PEHUSL 30HHOU Meopul
OHepreTudyeckre 30HBI: cratuctuka Depmu-lupaka, sHeprus Depmu. DNEKTPOH B
MIEPHONIECKOM TI0JIe KprcTasuia: 3¢ (HeKTHBHASI Macca JICKTPOHA.

Paszoen 12. Dnemenmol gpusuxu meépooco meia.
®usuka tBEpOro Tesna (PTT): onpenenenue, CBA3b ¢ IPYTUMHU IUCHUILIUHAMU, OOBEKThI H3Y4EHUS,
KpYT pemaemMbix 3a1ad. CBs3b ¢ Kpuctaiwiorpadueid, KpucTamiopu3nKon 1 KPUCTATUIOXUMHEH.
Kongnencuposannoe cocrosiaue. [logxon k onucanuio 1BEpabIx Tea1. CTpyKTypa KpUCTaIOB.
Cummerpus u pu3nYecKre CBOWCTBA KPUCTAIUIOB. THITBI KPUCTANTHIECKUX CTPYKTYp (00rmas
xapakrepucTuka). [moTHble ynakoBKu: KyOudeckas U rekcaroHajabHasl (Ha KaueCTBEHHOM YPOBHE).
[TonsiTve 0 CBEPXIPOBOAMMOCTH (KBAaHTOBBIE NPEICTABIECHUS HA KAUECTBEHHOM YPOBHE).

4. O0beM y4eOHOH JUCHHUIINHBI

Beero Cemectp
Bun yuebnoit paboTbl Ne 1 Ne 2 Ne 3 Ned
3F Axan. 3 Axan. 3F Axan. 3F Axan. | 3E | Akazg.ud.
q, q, q, q,
B 19 | 684 | 3| 108 | 5| 180 | 6 | 216 | 5 | 180
JIACLIUIUTUHBI

Konraxruast padora— | 2| 390 | 19| 64 |31| 112 |31| 112 |27| 96
ayIMTOPHbIE 3AHATHA:

Jlexun 3,6 128 | 0,9 32 0.9 32 0.9 32 0,9 32
ITpaktuueckue 3amstus (I13) | 5,3 192 | 0,9 32 1,3 48 1,3 48 1,8 64
Jlaboparopusie padotsr (JIP) | 1,8 64 - - 09| 32 |09 32 - -
CamocrosiTesibHas padora | 5,3 192 | 1,2 44 0,9 32 19 68 1,3 48

Konrakrhaz 14 0,2 0,4 0,4 0,4
caMoCTOsITeNIbHas paboTa 5 3 19 0.9 19 13
CamocTosiTeTbHOE U3YUCHHE 190.6 438 316 63.6 476
pa3/iesoB AUCIUTUINHBI
Buabl KoHTpOJIA:
3auem c ouenkou - - - - - -
IK3aMeH 3 108 - - 1 36 1 36 1 36
KonTakTHas pabora — 12 i 04 04 04
IPOMEXYTOUHAs arrecrauus | 3 1 1 1
IToaroToBKa K SK3aMeHY. 106,8 - 35.6 35.6 35.6
Bua uTOoroBoro KOHTpoJIf: 3ayer JK3aMeH JK3aMeH IK3aMeH
Bu e0HOM paboThI Bcero Cemectp
Ay4q p Nl | N2 | N3 | N4
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Actp. Actp. AcTp. Actp. Actp.

3E 3E 3E 3E 3E

OO0mias TpyA0€MKOCTh
UCLAILINHEBI

19 513 3 81 5 135 6 162 5 135

KonTakTHas paéora —

10,7 | 288 |18| 48 |31 84 |31| 84 |27 72
ayMTOPHbIE 3aHATHSA:

Jlexuuu 3,6 96 0,9 24 0.9 24 0.9 24 0,9 24
ITpaktuyeckue 3ansatus (I13) | 5,3 144 | 0,9 24 1,3 36 1,3 36 1,8 48
JlabopaTtopusie padotsr (JIP) | 1,8 48 - - 0.9 24 109 24 - -
CamocrosiTeJibHas padora | 5,3 144 1,2 33 0,9 24 1,9 51 1,3 36

caMOCTIf)(s){}TIZJ?;:;ﬂpa60Ta 1,05 0,15 03 0.3 0.3
CamocTrosiTeIbHOE U3YUCHHE 53 1.2 0.9 1.9 13
143,95 32,85 23,7 50,7 35,7
pa3ziesoB TUCIUILUTHHBI
Buabl KOHTPOJIA:
3auem c oyeHKou - - - - - -
IK3aMeH 3 81 - - 1 27 1 27 1 27
KonTaktHas pabora — 0.9 ) 0.3 03 03
IPOMEXKYTOUYHAs aTrecrauus | 3 1 1 1
[ToaroroBka K K3aMeHy. 80,1 - 26,7 26,7 26,7
Bujx uTOrOBOro KOHTPOJIS: 3ager JK3aMeH 9K3aMeH 9K3aMeH

AHHOTANUs padoyei MPOrpaMMbl JUCUUILIIMHBI
«BbruucauTebHble MeTOAbI B Xumun» (61.0.08)

1 Heab AMCHUIUIMHBI — COCTOUT B 3HAKOMCTBE C OCHOBAaMM IOHATHITHOTO ammapara
TUCHUIUIMHBL M WX TNPUMEHEHUW JUIsi ONHUCAaHMs W TPEACKA3aHHs CTPOSHUS ¢ CBOMCTB
pa3HOMACHITAOHBIX XMMHYECKUX CHCTEM; BO BBEJICHUU CTYICHTOB B KPYI' OCHOBHBIX MPEACTaBICHUH,
JIeXKAIMX B OCHOBE COBPEMEHHBIX BBIYMCIMTENIBHBIX KOMIBIOTEPHBIX MPOTPAMMHBIX KOMIIJIEKCOB,
UCIONIb3YEMBIX Ha TPAKTHKE JUIS YCTAHOBJICHUS OCOOCHHOCTEH CTPOEHUS, XUMHUYECKOW CBSI3U H
JBIKEHUS aTOMOB B XHWMHYECKHMX BEIIECTBAX W OOYCIOBIICHHBIX MMH CBONCTBAMHU MaTe€pHaJOB
Pa3IMYHOTO HA3HAYEHUS.

2 B pe3ysbTaTe M3y4YeHUs1 TUCHUILIMHBI 00y4aI0IIMIiCA T0JIKeH:

Obnaoams CleAyOIUMU KOMIETEHIIUAMU U MHAUKATOPAMH UX JTOCTHKEHUS:

VK-6.1, OIIK-1.1, OIIK-3.1, OIIK-3.2, OIIK-4.2, OIIK-5.1
3uame:

- OCHOBHBIE TIOHSITHSI COBPEMEHHOU BBIYUCITUTEIILHON XUMUH;
- NPUHLUUIBI U TPUMEPbl NPUMEHEHUS COBPEMEHHOM BBIYMCIMTEIBHOW XHMHH K KOHKPETHBIM
XAMUYECKHUM CUCTEMAM;
- OCHOBHBIE B3aMMOCBSI3H MEX/1y COBPEMEHHOM BBIUMCIUTENBHON XUMHUEH U ANIEKTPOHHOU CTPYKTYPOil
U  (PU3HKO-XMMHUYECKHUMH CBOWCTBAMHM BEIIECTB, NPHUMEHSEMbIC JUIsI YIPABICHHUS CBOWCTBAMH
MaTepuaios;
- BO3MO>XHOCTH OCHOBHBIX COBPEMEHHBIX METO/I0B BHIYUCIUTEIILHOW XUMUH.
Ymems:
- TPUMEHATH METOJbl BBIYMCIWTEIRHON XUMHHU [JIl pacdyeTra, WHTEPIpETalid W TpeICKa3aHUs
CTPOEHHUS U CBOMCTB XUMUUYECKUX CUCTEM.
Brnaoemw.:
- DJIEMEHTAapHBIMM HABBIKAMU NPUMEHEHUs MOAXOJOB U METOJOB BBIYMCIMTEIBHOW XHUMHUH MpU
pEeIIeHUN TPAKTUYECKUX TEXHOJOTMUECKHX 3a7ad C TOMOIIBI0 CTaHJAPTHBIX KOMITBIOTEPHBIX
TEXHOJIOTHUH.

3 Kpartkoe coaep:xaHue TUCUMILIHHBI

Beseoenue. Ponb 1 MECTO BBIUMCIIMTEIBHBIX METOJIOB B MEIUIIMHCKON XHUMUHU.

38




Pa3zoen 1. Ocnoguvie npedcmasnenus
1.1. Maremarndyeckue MOIEIN B XUMHUH.
BerancnuTensHbIle METOABI B XUMUU. MaTeMaTH4eCcKue MO U WX TPUOIIMKEHHBINA XapakTep. Poib
MOJIEJIM B HAYYHOM HCCIIE€NOBaHUMU. Mojenu, ailrOpuTMbl U NPOrpaMMbl. UHCIEHHBIN 3KCIEPUMEHT
JUI MaTEpUaIOB METUILIMHCKOTO Ha3HAUYEHUSI.
1.2,  DaemMeHTHI TEOPUH MOTPEITHOCTEH.
[Tpubnuxennpie uyncna u QyHkuuu. [IpaBuia 3amucu W OKPYIVIEHUS NPUOIMKEHHBIX YHCEN U
neiicTBuil Ha HUMHU. AOGCONIOTHASE U OTHOCUTENbHAS MOTPEUTHOCTh BBIYUCICHUS CYyMMbI U Pa3HOCTH,
MPOU3BEACHNS M YaCTHOTO MPUONMKEHHBIX 4Yuces. AOCONMIOTHAs M OTHOCUTENbHAsl MOTrPEIIHOCTh
BBIYUCIICHUS (PYHKIIMM OJHON M HECKOJIBKUX ITEPEMEHHbIX.
1.3.  Cucrtembl KOOpAMHAT.
JlexapToBa, MoJigpHasi, UWIMHIpPUYEcKas U cepuyeckas cucteMbl KoopAuHaT. CBs3b MEXKAY HUMH.
Omnwucanue BOAOPOAONOJOOHBIX aTOMOB B C(hepHUECKON cHCTeMe KOOPAMHAT.
Pazoen 2. Ckanapnuvie u 6exkmophvie senruuunvl. Mampuysl u onepamopol

2.1. DneMeHTHI BEKTOPHOTO aHATHN3a.
CkansipHble U BEKTOpHbIE BeNMYUHBI. CII0)KEHUE M BBIUMTAHUE BEKTOPOB. CKaIsIPHOE U BEKTOPHOE
npou3BeficHne BeKTOpoB. [lpomsBenenus Tpex BekTopoB. JuddepeHunpoBanue BeKTOpa IO
CKaJIIpHOMY apryMeHty. [IpumeHenue BeKTOpOB AJi ONMCAHUS CTPYKTYPbl KPUCTAILIOB.
2.2.  CkansipHbIE U BEKTOPHBIE MTOJISI.
Ckansapnoe none. I'pagueHT ckanspHoit Gpynkuuu. BekropHoe mone. JIMBepreHIust U pOTOp BEKTOPA.
[Totenumansuoe nosue. Teopema Octporpanckoro-I'aycca. Teopema Crokca.
2.3. llpakTuueckue IpUIIOKEHUS CKAJISIPHOTO U BEKTOPHOTO aHAIN3a B XUMUHU.
ATOMBI B MOJIEKYJIaX U B3aUMOJECHUCTBUS MEXIY HUMU. BHYTPUMOJIEKYIPHOE JIEKTPUUYECKOE TIOJIE U
3JIEKTPOCTATUUECKHUE B3aUMOJEHCTBUS B MOJIEKYJISIPHBIX CUCTEMAax M KpUCTaJLIaX.
2.4. MaTpulibl 1 OnepaTopsl.
Matpuiibl ¥ oriepanyi HaJ HUMHU. TpaHCIIOHUPOBAaHHAS, SPMHUTOBA U 0OpaTHas MaTpuIlbl. OnepaTopbl
B xuMmuH. Orepatopsl OCHOBHBIX (PU3MKO-XMMHUYECKHUX BennynH. KoMmmyTarus omneparopsl. Oneparop
'aMunbTOHA M €ro KOMIIOHEHTHI. JIMHENHHbI BapuallMoOHHbIN MeToa Purtna. [Ipumenenus oneparopos
Y MaTpULl B XMMUHU: BapUallMOHHBIN MeTo1 pewieHus ypaHeHus Lllpenunrepa.

Paszoen 3. BoiuuciumenvHvle Memoowvl 8 XUMUYECKUX 3a0a4ax
3.1. MaremaTrueckue MeTOo/1bl KIIaCCHYECKOTO OMUCAHMSI CTPYKTYPbI M TUHAMUKHA MOJIEKYII.
JIBI>KEHHME MOJIEKYJIbI B JIAOOPATOPHON CUCTEME OTCUeTa U B CUCTeMe LieHTpa Macc. Onucanue
BpalllaTeIbHOIO JIBM)KEHUS MOJIEKYJbl. MaTpuila TeH30pa MOMEHTa MHEPLMHM MOJEKYJbl. [ 1aBHBIE
MOMEHTHI MTHEPLIMU MOJIEKYJIBl. MOMEHTHI HHEPLIUU MOJIEKYJI PA3JIMYHOTO CTPOCHUS.
3.2. YpaBHEHHsI MEXAaHUKHU B 0OOOLIEHHBIX KOOpIUHATAX.
[Tonatue 000OIIEHHBIX KoOpAWHAT. YpaBHeHus Jlarpawxka. YpaBHenus [amunbToHa. DyHKuIMA
['aMunbTOHA KaK MOJIHAS SHEPTHS KOHCEPBATUBHOM U30JIMPOBAHHON CHUCTEMBI.
3.3. Konebanus aToMOB B MoJIeKyJie B 0000IIEHHBIX KOOPIMHATAX. I"apmonnueckuii
noteHuuan. I'apMonudeckue konebaHusi aToMOB B MoJiekyne. HopMmanbHble BajeHTHbIE KoseOaHUs
aTOMOB B MOJIEKYJIe: CHMMETPUYHbIE, aHTUCUMMETPUYHBIE, 1e(POPMALIMOHHBIE.
3.4. UndpakpacHas konedaTebHAs CIEKTPOCKOTIHSI.
Marematnueckue wmozaenn MK-cnexkrtpockonuu. HMK-criekTpel  MOIVIOIIEHHS — OPraHUYECKUX
COCIMHEHU.
3.5. Mexanuueckasi MOJ€JIb MOJIEKYJIBI. [Tpubnmxenus,
JeXKalMe B OCHOBE MEXaHMYECKOW Mofenu MoJeKysbl. [loBEpXHOCTh MOTEHIMAIBLHON SHEPruu
MOJIEKYJIBl M €€ XapaKTepUCTHKH. SnepHas kKoH(HUTypaiuss MOJIEKYIbl U MOJICKYJSIpHAs CTPYKTYypa.
DOueprerudeckue 6apbepsl Ha [1110. BanenTHBIE M130MepBI 1 KOHPOPMEPHI.
3.6. KondopmanronHusii aHanmms.
BuyTpennue koopauHaThl MoseKysbl. [loTeHnManpHas sHeprus MOJIEKYJIbl B paMKaX MEXaHH4YeCKOU
MoJied MoJIeKyJibl. [IpubmikeHue ajJUTHUBHOCTH TMApHBIX ATOMHBIX B3auMojAeHcTBUM. CHilOBbIE
MIOCTOSIHHBIE MOJIEKYJIBI M HMX pacdyeT. AHrapMOHM3M aTOMHBIX Kosiebanuil. [lotenuman Mopca.
BpamarensHbie 6apbepbl MOJIEKYI.
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3.7. IloTeHnanbHas 3HEPTUsl MOJIEKYJIBL.

IToreHnnuanbsHast SHEprust MOJIEKYIbI KaK apaMeTpudeckas (QyHKIMsS BHYTPEHHUX KOOPAUHAT aTOMOB.
DNEKTPOCTATUUECKOE B3aUMOJAECUCTBUE aTOMOB M MOJEKYJ. MyIbTUIIOIbHAS MOJENb. ATOM-aTOMHOE
npuompkenne Kuraiiropoackoro. Oueprusi Ban-nep-Baanwsca. [lorenumansr Jlennapna-/[)xonca u
bakunrema-Xwumia. Bogopoanas cBa3s. HepocraTku MEXaHMYECKOW MOJEIH MOJIEKYIIB.

3.8. BeruncnurenbHble METOAB! Ul OOJBIINX MOJIEKYJISAPHBIX cucTeM. |. MonekynsapHblii aHCaMOJIb.
@yHk1MU pacnpeneneHus. Meron MonekyssipHon quHaMuku. Meron Mounre-Kapio.

3.9. BrobluucnoutenbHble = METOIBI  JUIS  OOJBIIMX  MOJEKYJISPHBIX  CHUCTEM. Il.
BbruucnurenpHplid actekT Teopur ¢yHKuuoHana rioTHocTH. Meron Kona-Illsma. HeopOuTansHbii
MOAXOJ.

3.10. BpramcnutenbHble MeTOABl Ui Oonbmux Mojdekyaspabix cuctem. lll. Meron Kapa-

[Tappunemto. ['MOpuIHBIC METOIBI «KBAaHTOBAS MEXaHUKA-MOJICKYJIIpHAsS MEXaHHUKAY.
3axniouenue. BuMUCIUTEIHHBIE METOABI - COBPEMEHHBI HMHCTPYMEHT IMPOTHO3a B XHUMUH.
OO611ee KOJMYECTBO Pa3aeiioB — 3.
4 O0bem yueOHOH TUCHUILIUHBI

O0BbeM THCHHUILINHBI
Buj yueOHoii paboTni 3K AKalL. Actp.
4. u.
OO01masi Tpy10eMKOCTb IM CHUILIHHbI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1.34 48 36
Jlekuun 0.45 16 12
[IpakTuueckue 3anstus (113) 0.89 32 24
JlabopaTopHbie padoTsl (JIP) - - -
CamocrosiTejibHasi paboTa 0.66 24 18
KonrtakTHas camocrositenbHast paborta 0.4 0.3
0.66
CaMoCTOsITENIbHOE U3YUYEHHUE PA3/AEIO0B TUCIUIUIMHBI 23.6 17.7
Buabl koHTpOJIS: 3a4€T ¢ OLCHKOMH

AHHOTaNUs padoyeil NPOrpaMmbl AUCHUIIMHBI
«buoJsorus ¢ ocnoBammu 3xoq0run» (b1.0.09)

1. Heap AMCHUMIVIMHBI — Hay4yuTh CTYIACHTOB pa30upaTbcs B 3aKOHOMEPHOCTSIX
CYLIECTBOBAHMSI )KMBOI'O Ha Pa3HbIX YPOBHSAX OpPraHMU3alMM: OT KJIETKU 10 OMOTeoleHO03a, IOHUMATh
MEXaHU3MBl TOJy4YEHHs] U IMpeoOpa3oBaHMs KHUBBIMM CHCTEMAaMU BEIIECTBA M DHEPIUH, CIIOCOObI
nepeaud TEeHEeTUYeCKOoW HMHQPOpMalmuul U OLEHKU MPUCHOCOOJIEHHOCTH >KMBBIX OpPraHU3MOB B
9KOJIOTMUECKUX B3aUMOJIECHCTBUSX.

2. B pesyabrare n3y4eHusi AMCUMILIMHBI 00y4AIOLIUICH JOJIKEH:

Obnadams cneayrOIUMI KOMIIETEHIUAMHI U UHAUKATOPAMU UX JOCTHIKEHHSL:

VYK-1.1; OIIK-6.1; YK-1.2; OIIK-6.2; OIIK-6.3; YK-1.3

3uamo:

— YIBTPACTPYKTYPY U (PU3HOIOTHIO MPO- U IYKAPUOTUUYECKUX KIIETOK;

— crocoObl OyYEHUS )KUBBIMU OpraHU3MaMu 3Hepruu u e€ Tpancopmanyu B ATO;

— ocHOBHbIe mpuHIUNBl nepepaun uHGopmanun ot JIHK uepes nPHK k Genky; mepemaun
TEeHETUYECKOT0 MaTepHaa;

— (QaxTopsel, crocoOHbIE U3MEHUTh T'€HO(MOH] MOMYJSALUU, €CTECTBEHHbIH OTOOp, MPOLECCH
BUI000pa30BaHus;

— TOHATHE (QYHIAMEHTAIBHOM HKOJIOTMYECKON HUIIM, CTATUCTUYECKHE U JTUHAMHUYECKHE
XapaKTePUCTUKU MOMYJISIUN, OMOreoleH03, TOTOKH BEUIECTBA U SHEPTUU B IKOCUCTEME, TNI00aIbHbIE
IIUKJIbl OMOTEHHBIX AJIEMEHTOB.

Ymemy:
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— TI0JIb30BaTbCA COBPEMEHHBIMU IPEJICTAaBICHUAMM O 3aKOHOMEPHOCTSAX IPOLIECCOB,
IIPOUCXOAIINX HA PA3HBIX YPOBHIX OpraHU3aliH )KUBOTO — OT KJIETKH 10 9KOCUCTEMBI;

— OLICHHUBATh IIOCJICJCTBHs BO3JAECHCTBUsS HA I'EHETUYECKHM MaTEpHal KUBBIX CYIIECTB M Ha
IIPUPOIHBIE SKOCUCTEMBI ONTACHBIX, BPEIHBIX U MOpAXKAIOIUX (PaKTOPOB.

Bnaodemu:

— COBPEMEHHBIMHU NPECTABICHUSMHU O CTAHOBJIEHUH OMOC(EPDI, 0 MECTE YETIOBEKA B HEH.

— 3HAHUAMH O BO3MOYKHOCTH BO3JCHCTBHA HAa TIEHETHYECKHM MaTepuall KJIETOK Ipo- U
3YKApUOT BHYTPEHHEN U BHEIIHEW CPeIbl U O BEPOSITHOCTHBIX MOCIEACTBUAX ATUX BO3JICHUCTBHI Kak
Ha KJICTOYHOM, TaK{ Ha OPraHU3MEHHOM YpPOBHE.

3. Kpartkoe cogep:xanue TUCHUILIHHBI

Pa3zoen 1. @opme scusnu na 3emne.

[Tpokapuotel Apxeu. bakrtepun. Mopdomorus Oakrepuii. CoBpeMeHHas KiacCUDUKAIUS
Oakrepwmii. Kinerounas crenka. O6onmouka. Meron okpacku 6akrepuii mo ['pamy. ['pamnonoxurensHbIe
U rpaMoTpuLatenbHble OakTepuu. CpaBHUTENbHBIN aHanu3. PasmHoxxenue 6akrepuil. [lonoxurenpHast
posib Oaktepuii B mnpupojge. bakrepuossl. AnTuOMoTHku. Bupyconorus kak Hayka Hcropuueckue
3Tanbl pa3BUTHUS BUpycosnoruu. Mopdonorus U XHMHYECKHH cOCTaB BUpPYCOB. BzaumopeiictBue
BUpyca C YYBCTBUTEIbHOM KieTkoi. Kiaccudukanms BupycoB. bakrepmodarm, ocobeHHOCTH
B3aUMOJIeHCTBUA ¢ OakTepuanbHOM KieTkol. [IpakTuueckoe 3HaueHne 6akrepuodaros.

Pazoen 2. [lumonocus unmepgasnvix Kiemox.

MeToapl LUTOJIOTMYECKUX HCCIENOBAaHUN OTalbl HCTOPUM Pa3BUTHUS YUYEHUS O KIETKE,
ITOJIOKEHUS KJIIETOYHOU Teopuu. MeTonbl n3ydeHus: KJIETOK, CBETOBAsl U JIEKTPOHHAsT MUKPOCKOIIMS,
CKaHHMPYIOLUI MUKPOCKOMN, paguoaBTorpadus, uMMyHodiyopecueHIus. MeMOpaHHbIe OpraHesulbl
Paspnenenne )xUBBIX OpraHU3MOB Ha IIPO- U DYKapUOT, COBPEMEHHBIE MPECTABIECHUS O COCTABIISIOIINX
ux CUCTEMATUYECKUX rpynmnax. KomnaprmeHnranuzanus 9yKapUOTHYECKON KIIETKH.
[uronnasmarnyeckass  memOpana. Tumbsl  TpaHcmopra.  OpraHemibl  KJIETOK — 3YKapHOT.
OnHomeMOpaHHBIE — SHIIOIUIA3MAaTUYECKas CeTh, ammapar [OoibJKH, JHU30COMBI, HNEPOKCHCOMBI,
BaKyoOJIb pPACTUTENbHbIX KJeToK. Jlokanmu3auus cHHTE3a OEJIKOB <«JIOMAIlHEro XO34WiCTBa» U
«OKCHOPTHPYEMBIX» OETIKOB.

Pazoen 3. I'enemuueckuii mamepuan kiemxu.

[Tporneccel, npoucxoasmue B uHTepdasy c¢ kinerounoi THK Murtepdaznoe saapo. Ocobennoctu
ynakoBkn JIHK mpokapuor u ero pacnpeneneHus Npu J€lI€HUM KIETKU. Pasnuumsa B cTpoeHUH
XPOMOCOM MPO- U 3YKapuoT. Y POBHU KOMITAaKTU3AI[MM XpOMaTHHA B HHTep(ha3HOM sipe. Perunkanus,
Tpanckpunuus ¥ penapanus JJHK sykapuor. [lonsatue knerounoro nukna. /enenue xnetkn Muros.
CrtpoeHre MUTOTHUYECKOW XpOMOCOMBI, (hyHKIMs KuHeToxopa. COoOBITHS, MPOUCXOJAIINE B Pa3HbIE
¢a3pl MuTOo3a. L{UTOKMHE3 pacTUTENbHBIX M JKUBOTHBIX KJIETOK. MTOor u 3HaueHue murtoza. Melos.
MecTto B JKM3HEHHOM IHMKJIE OpraHu3MoB. OTinuMs OT MUTOTHYEeCKOro jeneHus. CoObITus,
MPOUCXOAAIINE B pasHble (a3bl Mero3a. Mtor u 3naueHue Mmeiioza. JKM3HEHHBIE LUKIBI SYKAPUOT
JKM3HEHHBI LMK Ha3eMHBIX pPAacT€HUH, JABOMHOE OIUIOZOTBOPEHHE Yy LBETKOBBIX PAaCTEHUH,
anioMuKcuc. JKU3HEHHBIM LUKI >KMBOTHBIX. OJTanbl (POPMUPOBAHUS MOJOBBIX KJIETOK. OcoGeHHOCTH
T pepeHIIMPOBKH AUIEKIETOK U CIEPMATO30M10B, TAPTEHOT'€HE3.

Paszoen 4. Knaccuueckas cenemuxa.

Metoap! reHeTuku. 3akoHbl Menaenst. MoHOruOpuHOe U JUTHOPUIHOE CKpelIuBaHue. [ eHsl,
aJuIeny, TOJIHOE M HENOJIHOE JOMMHHMPOBAaHHE, cHcTeMa HacinenoBanus rpymni kposu ABO. Ilpasuio
YUCTOTHI TaMeT. MeXIreHHble B3aUMOACUCTBUSA — KOMIUIEMEHTApHOE, 3MUCTATUYECKOE, MOJIMIEHHOE.
®opmupoBanue ¢peHoruna @eHorun u reHotur. OT6OP B UUCTHIX JIMHUAX. DOpMUPOBaHHE TPU3HAKOB
B oMOpuorenese. IlmefiorponHsiii 3¢¢exT reHa, neTanbHble TeHbl. [IeHeTpaHTHOCTh U
skcnpeccuBHOCTb.  Hopma  peakumm. Llurommazmarnyeckass HAclneACTBEHHOCTb.  M3MeHeHHs
TEHETUYECKOro Marepuana. Myranuu. I'eHHbIe, XpOMOCOMHBIE, TECHOMHBIE MYTAl[Uy, IPOSBICHUE B
¢denorurnie. I'enetnka mnonynsuuil OmnpeneneHue MOHATHS nonyasauu. ['eHodoHA TOMyNIALUA.
Teopema Xapnu-BaitnOepra (hopMynupoBKa ¥ YCIOBHS BBINOJHEHUS). DaKTOPHI 3BOJIOLUH.
HacnenctBennocts U u3MeHUuBOCTh. Jlpeiid renoB. Mwurpauuu. EctectBeHHblit oT6op. Dopmbl
€CTECTBEHHOTO 0TOOpa (ABWXKYLIMIA U cTabunusupyoomuii oroop). I'paduueckoe onucanue, mpuMepsl.
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Mexanmsmbl 9 BHnooOpa3zoBaHusd. JluBepreHtHas u  QuiueTHueckas HBomionus. M3omsmus

(TpeKomyJIAMOHHAsE W TOCTKOMYJSIHMOHHAS).  AJlomarpudeckoe M CHMIIATPHUYECKOE
BugooOpa3oBanue. CoOBpEeMEHHBIE KOHIENIMUM BHUAa — OuoJormueckas u Mop¢oJorHuecKas
(TUmosornyeckas).

Pa3zoen 5. Ocnoswi sxonozuu.

Okonornyeckue Gaktopsl JKHU3HEASATEILHOCTh OPraHU3MOB B 3aBHCUMOCTH OT W3MCHCHHS
dakropa cpenbl. AGuoruueckue (GakTOphl: U3My4eHHE, BIAXHOCTh, pH, conéHocts. JluMutupyromnme
daxTopsl, npaBuio JInbuxa. buornveckue GpakTophl, TUITBI OMOTHYECKUX B3aMMOICHCTBHI: CUMONO3,
KOMMEHCAJIN3M, HEUTPAIM3M, XUIIHUYCCTBO, MApa3uTH3M, KOHKYPCHIIMA. DKOJIOrHyYecKas HUIA Kak
MHOT0()aKTOpHOE TPOCTPAHCTBO. AHTpororeHHble (akTtopsl. OCTpBIA W XPOHHYECKHHA CTpecc,
MOCTACACTBUS  JUISL  JKUBBIX ~ OPraHM3MOB.  XapakTepUCTHKH  momyisuud  CTaTHCTHYECKHE
XapaKTePUCTHKH, CIIOCOOBI HMX oOmpeAeicHus. JMHaMUYecKre XapaKTePUCTUKH, MOJEIH pPOCTa
MOMYJISIIUH, YCIOBUS Pear3aliy SKCIIOHCHIIMAIBHOM U JIOTUCTHYECKOW MOJICITH, CITOCOOBI PETyIIsSIIuU
YHCICHHOCTH Tonyisnud. K- M r-skosorndeckue crpareruu. DKOJOTrHs coolmiecTB buoreorneHos,
co001IecTBO, FKocucTeMa. Tpodudeckne cBsi3u B cOOOIIECTBE, MOTOKU BEIIECTBA U dHEpPTUn. Bamosas
W YHCTasl MIepBUYHAS MPOIYKIIHS, IOTEPU YHEPTUU TPU TEPEX0/ie MEXKIY TPOPUUESCKUMHU YPOBHSIMHU.
CucremMa NUKIOB OMOTEHHBIX JJIEMEHTOB, JKUBBIC OPraHH3MbI, KaTaIH3MPYIOMIHEe HX dTambl. L[k
OpPraHU4vecKoro yriepoja u GOpMUPOBAHHE COBPEMEHHOM OHOC(EPHI.

4. O0beM y4eOHOH JUCHHIINHBI

O0BeM TUCHUILTAHBI
Bup yueOHoii padoThl Axan. | Acip.
3E
q, q,
OO0mas TPy10eMKOCTh THCIIHILTHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlexunu 0,89 32 24
[IpakTrueckue 3aHATHS 0,89 32 24
B TOM 4ucIie B popMe MPAKTUYECKON MOJATOTOBKU 0,89 32 24
CamocrosiTesibHas padora 1,22 44 33
KonTakTHas camocrositensHas pabota 192 0,4 0,3
CamocTosITeIbHOE U3YUYCHHE PA3/IeTIOB TUCIIUTLIMHBI ’ 43,6 32,7
Bua uTOroBOro KOHTpoJIs: 3adeT ¢ OEHKOM
AHHOTaus padoyel NPOrpaMMbl M CHHUILIHHbI
«O06mas u Heopranuyeckasi xumus» (51.0.10)
1. Heap AucHMIUIMHBI. - (GOPMUPOBAHHE Yy CTYAEHTOB IEJIOCTHOTO €CTECTBEHHOHAYYHOTO

MUpPOBO33peHus. Omnupasch Ha MNOJyYEHHbIE B CpEIHEH IIKOJIE XUMHYECKHE 3HaHUS, Iporpamma
MpeAyCMaTpPUBACT JaldbHEHIIIee YIITyOJIeHNEe COBPEMEHHBIX MIPEICTABICHUIM B 001aCTH XUMHUH.

2. B pe3ysibTare u3y4yeHHs TUCHUIIUHBI 00yYAIOIUIICS T0JIKEH:
Obnadamye cleAyOMUMU KOMIIETEHIIUAMU U UHIUKATOPAaMH UX JIOCTUKECHUS

YK-6.1, YK-8.2, 8.3, OIIK-1.1, OIIK-2.1, OIIK-3.1

B pesynbrare u3ydeHus AMCUUILUIMHBI 00yYarOIUICs TOIDKEH:

3namo:

- JJIEKTPOHHOE CTPOEHUE aTOMOB U MOJIEKYJI;

- OCHOBBI TEOPUU XMUMHMYECKOH CBSI3U B COEAMHEHMSIX Pa3HBIX TUIIOB, CTPOEHHUE BEILECTBA B
KOHJICHCUPOBaHHOM COCTOSIHUH;

- OCHOBHbIE€ 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHUYECKHX IPOLECCOB U XapaKTEePUCTUKH
PaBHOBECHOI'O COCTOSIHUS;

- METO/Ibl ONTUCAHUSI XUMUYECKUX PAaBHOBECH B pacTBOpax AJIEKTPOJIUTOB,

- CTPOEHUE U CBOMCTBA KOOPANHALIMOHHBIX COEANHEHHUI;
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- XMMUYECKHE CBOWCTBA 3JEMEHTOB PA3JIMYHBIX TPYII NEPUOJUYECKOM CHUCTEMBbI U HUX
BaXKHEUIINX COCTUHEHUH.

Ymemo:

- BBIIOJHATH OCHOBHBIE XHWMHUYECKHE ONEPALMH, ONPEIEIATh TEPMOAUHAMUYECKUE
XapaKTEPUCTUKUA XUMMUYECKUX PEAKIIUN U PABHOBECHBIE KOHIICHTPALIMH BEIIECTB;

- MCIOJIb30BaTh OCHOBHBIE XWMHMUYECKHE 3aKOHbI, TEPMOJMHAMHUYECKHE CIPABOYHBIC JaHHBIC
JUISL peleHus mpo(ecCHOHABHBIX 33]1aY;

- IPOTHO3UPOBATH BIMSIHHUE PA3IMUHBIX ()AKTOPOB HA PABHOBECHE B XUMUYECKUX PEAKITUAX.

Braoemy:

- TEOPETUYECKMMU METOJAaMHU ONUCAHUS CBOWCTB MPOCTBHIX M CJIOKHBIX BEIIECTB HAa OCHOBE
AJIEKTPOHHOTO CTPOCHUS MX aTOMOB M TIOJIOXKEHHS B TEPUOJUYECKON CHUCTEME XHUMHYECKUX
3JIEMEHTOB;

- JKCIEPUMEHTATBHBIMU METOJIaMU ONPEICICHUS HEKOTOPHIX (HU3HKO-XMMHYECKHX CBOHCTB
HEOPraHUYECKUX COCANHEHUI.

3. KpaTkoe coaep:kaHue TUCHUTLTUHBI

CTpoeHue aTOMOB U NEPUHOANYECKHI 3aKOH.
BonnoBeie cBolicTBa MarepuaNbHBIX O0BEKTOB. YpaBHeHue 1ne bpoinsa.  CooTHolieHue
HeomnpeaenenHoctel ['elizendepra. [lonsaTue o kBaHTOBOI MexaHuke u ypaHeHuu Llpeaunrepa.
CoBpeMeHHast (HopMyIUpPOBKAa TNEPHOJUYECKOrO 3akoHa. [lepuomgmyeckas cuctemMa U €€ CBSI3b CO
CTPOCHHEM aTOMOB. 3alOTHEHHUE YJIEKTPOHHBIX CJI0EB M 000JI0YEK aTOMOB B MEPUOIMYECKON cUCTEME
anementoB /.M. MenneneeBa. CteneHu OKHCICHHSA. BaKHEHWIIME OKHUCIUTEIN W BOCCTAHOBHTEIIH.
Baxneiiine cxeMbl IpeBpalleHus BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUSIX.

XuMun4eckas CBsi3b U CTPOEHUE MOJIEKY.I.

KoBasieHTHast cBsi3b, OCHOBHBIE IIOJIOKEHHS METOJAa BAJICHTHBIX CBA3eH. PaccMoTpeHue cxem
MIEPEKPBIBAHUSI ATOMHBIX OpOWTaNel Mpu 00pa30BaHUU CBs3ei B MoJieKynax. OCHOBHBIE TIOJIOKEHUS
MeToj1a MoJieKyisipHbIx opouTtaneit (MO JIKAO). Obuiue cBeieHns 0 KOMIUIEKCHBIX COSAMHEHUSX, UX
cTpoeHue. MEKMOJIEKYyJIsIpHass W BHYTPUMOJICKYJISIDHAs BOJOpPOAHAsA CBsA3b. VOHHAs CBs3b Kak
mpeneiabHbId  cay4all KOBalIeHTHOH cBs3u. OOmMe MpeAcTaBIeHUS O MEXMOJICKYISIPHOM
B3aWMO/ICVICTBUH: OPUECHTAIMOHHOE, MHIYKIIMOHHOE, TUCIIEPCUOHHOE B3aUMOICHCTBUA.

JHepreTHKa peakuui 1 XMMHU4YeCKoe PaBHOBeCHeE.

[TonsiTe O  XUMHUYECKOW  TEPMOJAMHAMHKE, TEPMOAMHAMUYECKHE  (PYHKIIUU  COCTOSTHUS
(xapakTepuctudeckue (yHKIUH). XUMHUECKOe paBHOBecHe. VICTMHHOE W KaxKylleecs paBHOBECHSI.
KoHcTanTa XMMUYECKOTO paBHOBECHS. DJIEKTPOXUMUUYECKHE IMPOIECCHI, TOHATHE 00 SIEKTPOIHBIX
MOoTeHIMaNax. DJNEKTPOJABWKYIIAs CUJa OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUd M KPUTEPHUIl
CaMOIPOU3BOJILHOTO MPOTEKAHUS MMPOLECCOB.

PaBHoBecusi B pacTBopax.

[Tpomeccrl, compoBoOXKAaronMe 00pa30BaHUE KUAKAX HCTUHHBIX PACTBOPOB HEDIICKTPOIUTOB |
3JEKTPOJIUTOB. ACCOLIMMPOBAHHBIE M HEACCOUMUPOBAHHBIE AJIEKTPOJIUTHL. (CTENeHb ITHCCOLUALINH.
Koncranrta puccomumannu. PaBHOBecMe B CUCTEME, COCTOSIIEM W3 HACBIILIEHHOTO pacTBOpa
MaJopacTBOPUMOrO 3JIEKTPOJIMTA M €ro KpUCTaLuIoB. PaBHOBecHe B pacTBOpax KOMILJIEKCHBIX
coeguHeHnil. PaBHOBecue AucconUay BOJbl, MOHHOE MPOU3BEIAEHUE BOJIBI U €r0 3aBUCHUMOCTH OT
temneparypsl. llkana pH. I'ngponus conei.

CKOpoCTh peaknuii ¥ KaTajlns.

[lonsitue o xumuueckoil kuHeTuke. ONHOCTAOUNHBIE U CIOXKHBIE PEaKLUMH. 3aKOH JEHCTBYIOLIUX
Macc. KoHncranta ckopocTu peakiuuu. MoJIEKYJISIPHOCTh U TOPSIAOK PEeaKIMi. 3aBUCUMOCTh CKOPOCTH
peakLuu OT TEMIIEPATyphl; SHTAIBINS aKTUBALMKU. [ OMOTE€HHBIN 1 reTepOreHHbIN KaTaius.

XuMus S- M P- 3JIEMEHTOB.

Bogopoa-niepBelii 2eMeHT MepUOANYECKON CUCTEMBI, €r0 ABOMCTBEHHOE MOJIOKEHUE. DIeMEeHTHI 1 - 2
u 13 - 18 rpynnm mnepHOIUYECKONM CHCTEMBI. 3aKOHOMEPHOCTH B M3MEHEHHHM JJIEKTPOHHBIX
KOH(UTYpaluii, BETUYHH PaAJUYCOB, SJICKTPOOTPUIATEILHOCTH W HSHEPrUU HOHU3AIHUU aTOMOB.
TunuyHple CTENEHU OKUCIEHMs. XHMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH B
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CTPOCHUN U CBOMCTBAX OCHOBHBIX THIIOB COGHHHGHHﬁ. HpI/IpOILHI:Ie COCAMHCHUA, IMOJYYCHHUC U

MIPUMEHEHHUE.
Xumus d- u f- 3;1emeHTOB.
OneMmeHThl 3-12 rpynnm  NEpUOAMYECKOM CHUCTEMBbI. 3aKOHOMEPHOCTH B  H3MEHEHHH

AJIEKTPOHHBIX KOH(UTypaluii, BEJIWYUH PAAUYCOB, SHEPTrHM HOHU3ALMUHU, XapPaKTEPHBIX CTEMEHEH
OKHUCJICHUS, KOOPAMHALMOHHBIX 4YHUCEI aToMOB. [IpuponHble COEOUHEHMS, MOJIyYE€HHE U
COIOCTaBJICHUE (PU3MUECKUX M XUMHUYECKHMX CBOWCTB MPOCTHIX BemiecTB. CTpoeHHWE U CBOWCTBA
OCHOBHBIX THIIOB coeuHeHni. OcobenHocTH f- 21eMeHTOoB.

4. O0beM y4eOHOI JUCHMIIIIHHbI

Bcero 1 cemectp 2 ceMecTp
Bunpl yueOHOI paboThI B3ay. | Bakan. | B3au. | Bakan. | B3au. | Bakan.
ell. qacax el. qyacax el yacax
O01mas Tpy10eMKOCTh
AUCHHUILVINHBI 110 y4eOHOMY 16 576 8 288 8 288
TUIAHY
KonTakTHas padora (KP): 9 320 45 160 45 160
Jlexuun (Jlek) 3,6 128 1,8 64 1,8 64
[TpakTuueckue 3austus (I13) 1,8 64 0,9 32 0,9 32
JlaGopaTtopusie padoTs (JIP) 3,6 128 1,8 64 1,8 64
CamocrositeabHas padora (CP) 5 184 2,5 92 2,5 92
CamocTosiTeIbHOE U3YUCHHE 5 184 25 92 25 92
pa3iesioB AUCHIUTIIIMHBI
Bua koHTpOJIAA: 3K3aMeHbl 2 72 1 36 1 36
Bcero 1 cemecTp 2 ceMecTp
Buast yueOHO# pabOThI B 3au. B B3au. | Bacrp. | B3au. | Bactp.
ACTPOHOM.
el. el qacax el yacax
yacax
O01as Tpy10eMKOCTh
AUCHUILVINHBI 110 y4eOHOMY 16 432 8 216 8 216
TUIAHY
KonrakThas padora (KP): 9 240 45 120 45 120
Jlexumnm (Jlek) 3,6 96 1,8 48 1,8 48
[pakrrueckue 3ausatus (I13) 1,8 48 0,9 24 0,9 24
JlabopaTtopusie padoTs (JIP) 3,6 96 1,8 48 1,8 48
CamocrositeabHas padora (CP) 5 138 2,5 69 2,5 69
CaMOCTOSITETLHOE U3YUYEHUE 5 138 25 69 25 69
pa3ienoB TUCIUIUIMHBI ' '
Bua kouTpoas: yk3amensl, KP-2 2 54 1 o7 1 7
ceMecTp
AHHOTaus padoyel NPOrpaMmMbl M CIHHUIIIHHbI
«Anaaurunueckas xumus» (b1.0.11)
1.Heab JMCHUNIMHBL. - TPHOOpeTeHHe O0YUYAIONUMUCS 3HAHWUN MO OCHOBHBIM I'PYIIIAaM METOOB

XUMHYECKOTO aHaliu3a, HanOoJee MUPOKO MPUMEHSIEMBIX B MPOMBIIIIEHHOCTA U UCCIIEI0BATEIbCKON
paboTte, a Tak)Ke KOMIETEHIIUNA, HEOOXOIUMBIX XHMHKaM-TEXHOJIOTaM BCEX CHEIUATbHOCTEH s
peLIEeHHs] KOHKPETHBIX 337a4 XMMUYECKOr0 aHaJIn3a.
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2. B pe3yabTaTte H3y4YeHHsl TUCHMIJIMHBI 00y4AIOIIHMIACA T0/I2KeH:

Obnadamye CleAyOMUMI KOMIIETCHIIUAMU ¥ UHIUKATOPAMH UX JTIOCTHUKCHUS:
VK-6.1, YK-8.2,8.3, OIIK-1.1, OIIK-2.1, 2.3, OIIK-3.1

B pe3ynbraTte n3ydyeHus IUCLHUILIMHBI 00Y4atoLIUics JOIKEH:

3uamo:

- OCHOBHBIE ITOHATHUS, TEPMUHBI, METOJbI U IPUEMBI KAUECTBEHHOI'O ¥ KOJIMYECTBEHHOTO
XUMHAYECKOTO aHajIn3a, TEOPHI0 XUMHUECKUX U (PU3UKO-XMMHUYECKHUX METOJOB aHaIH3a, MPUHIUIIBI
paboThI OCHOBHBIX NPHUOOPOB B (PU3UKO-XUMHUYECKUX METOJAX;

Ymemn:

- IPUMEHATh IPUOOPETEHHBIE IPAKTUYECKHE HABBIKK B IPOGECCUOHATIBHOM JESTEeNbHOCTH JUIs
pellleHns KOHKPETHBIX 3a]a4; BJIaJETh: NOHUMAaHHWEM LI€Jel U alropuTMOB XMMHMUYECKOTO aHAJIN3a,
crioco0amMM pelleHUs] aHATUTHYECKUX 3a]ad, OLICHKOM BO3MOXKHOCTEM Ka)KOro METoJa aHallu3a,
OCHOBaMH METPOJIOTUYECKOH OLIEHKU PE3yIbTaTOB KOJIMUYECTBEHHOIO XMMUYECKOIO aHAJIN34;

Braoemy:

- TOHUMAaHHWEM IeJIed W AIrOPUTMOB XHMHUYECKOTO aHaln3a, CcrnocodaMu pelieHus
AHAINTUYECKUX  3a1a4, OLEHKOM BO3MOXHOCTEH KaXJO0ro MeEToJa aHalu3a, OCHOBaMHU
METPOJIOTMYECKOM OLIEHKH PE3YJIbTAaTOB KOJUYECTBEHHOTO XUMUYECKOT0 aHAIN3a;

- UMETh IPEJICTABICHUE O €AMHOM JIOTUKE XMMHUYECKOI0 aHallu3a, 0 MHOTOOOpa3uu METOJOB
XMMHUYECKOI'0 aHaJIM3a U O KOHTPOJIE KaueCTBa Pe3yIbTaTOB KOJIMUYECTBEHHOTO XMMUYECKOI'0 aHAJIN3A.
3. Conep:xaHue pa3jiejioB JUCHHMILINHBI KAHATUTHYCCKAS] XMMHUSI»

Pasznen 1.

KauecTBeHHbII aHAIN3

1.1. Ilondarue 00 aHANTUTHUYECKOM XMMHMM U Kaue€CTBEHHOM XMMHUYECKOM aHanu3e. OpraHuyeckue
aHAJINTUYECKUE PEarcHTHI.

3amaun  aHATUTUYECKOW XWMHUH. OJIEMEHTHBIH, (a3oBblid, (yHKIMOHATBHBIN aHanmu3. IlIpumeps
onpeneneHuil. Anamutnueckuilt curHan (AC) Kak HOCUTENb KAuyeCTBEHHOM W KOJMYECTBEHHOM
uHpopmanuu 06 oobekTe aHanu3a. OCHOBHbIE TPeOOBaHMsL, IPEABSBIIEMbIE K METO/IaM XUMHYECKOIO
a”amu3a. [Ipenen obHapyxenus. M36upaTeabHOCT U CIIOCOOBI €€ MOBBIIEHUS. Y CJIOBHSI BHIIOTHEHUS
omnpezaeneHuil. XUMHYECKHE peakluuu (TpynmoBble, oOImMe, yacTHblE). AHamuTudeckas ¢opmMma,
aHAJTMTUYECKHE MPU3HAKU. AHAJIUTHYECKHE KiacCU(UKAIMM KaTHOHOB M aHHMOHOB, OCHOBAHHBIE Ha
peakuusax ocakJeHUs. AHAJIUTHUECKHUE TPYIIbl HOHOB U nepuoanyeckuil 3akon JI.M1. Mennaeneesa.
Cuctematnueckuii M JpoOHBIM aHalIW3 Ha MNpUMEpe CMecH KaTHOHOB. KauecTBeHHbIN aHanu3
HEU3BECTHOTO BEIIECTBA. XHUMHYECKMEe U (U3MKO-XMMHUYECKHE MeTonabl aHanu3a. l[lonsatue o
OMOXMMHUYECKUX, OMOJIOTHYECKUX U KHHETUYECKMX METO/1aX aHaJIN3a.

1.2. Oprannueckre aHAJIUTUYECKUE PEareHThI

Oprannyeckue aHanuTuueckue peareHTbl (OAP) B aHaiu3e HEOPraHMYECKHUX  BEIIECTB.
Knaccugpukanusa OAP no tuny peakuuii ¢ Heoprannyeckumu noHamu. KommiekcooOpaszyromue OAP
U CTPOEHHE HX MOJIeKYJ: (YHKIHMOHAJIbHO-aHAJUTUYECKass TPYNIUPOBKA W aHAJIUTUKO-aKTHBHAs
rpynna. OcoOeHHOCTH W mpeumyllecTBa ucnonb3zoBanuss OAP, obGnactu mnpumenenus. Ilpupona
XUMHUYECKOH CBsA3M B KoMmIulekcax OAP ¢ noHaMu MeTayuloB U €€ NPOSBIECHUE B OKPACKE KOMILIEKCOB.
Peakiiun OAP ¢ xpomodopubimMu snementamu. OAP — ocagutenun. PactBopumocts OAP m mx
KOMIUIEKCOB C MeETaJulaMM B BOJAE M OpraHuyeckux pacrBopureisx. [Ipumenenne OAP nus
aQHAJIMTUYECKOTO KOHIIEHTPUPOBAHHUS.

1.3. PaBHOBeCHsI B TOMOTE€HHBIX U T€TEPOrEHHBIX aHATUTHUECKNX cucTeMax. KOHCTaHTBI paBHOBECHS .
OcHoBHblE THUNBl peakiuii, mnpuMmeHsemMblx B AX (KHCIOTHO-OCHOBHBIE, OKHCIHTEIbHO-
BOCCTAHOBJICHHS, KOMILJIEKCOOOpa3oBaHus, ocaxaeHus). CocrosiHue MOHOB B pacTBope. KoHCTaHTHI
paBHOBECHs: TEPMOJUHAMHYECKHE, KOHIIEHTPAI[MOHHbIE, yciaoBHbIE. MDakTOpbl, BIUAOIIME HA
XMMHYECKOe paBHOBecHe (KOMIUIEKCOOOpazoBaHue, 00pa3oBaHUE MajOpacTBOPUMOIO COEIUHEHMS,
U3MEHEHUE CTENEeHU OKHCIEHUS, NMPUPOIbl PAaCTBOPUTENS,, HOHHOM CHUJIBI PacTBOpPA, TEMIIEPaTyphl,
COJIEBOT'O COCTaBa pacTBOPA).
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PaBHOBecusi aHAIMTUYECKM BAKHBIX IPOTOJUTHUECKUX CHCTEM. BoOJHBIE W HEBOJIHBIE PAcCTBOPBI
CWJIBHBIX U CJIa0BIX KUCJIOT U OCHOBaHMH. KOHCTaHTBI KHMCIOTHOCTH, OCHOBHOCTH, MX B3aMMOCBS3b.
I'maponns m ero MCHoNb30BaHUE B KAaYeCTBEHHOM aHajiM3e. YpaBHEHHE MaTepHajbHOro OanaHca.
Boruncnenue pH pactBopos. [1oMIIpOTOHHBIE KMCIIOTHI U ITIOJIMOCHOBHBIE OCHOBAHUA. XUMHUYECKUE U
(bU3NKO-XUMHUYECKUE METOIbI orpeiesienust pH pacTBopos.

BydepHbie pacTBOpBI, HCIIOIB3yEMble B XMMHUYECKOM aHalIM3€, UX COCTaB, CBOiicTBa, pacuer pH.
Bydepnas emkocTb, 00macts OypepupoBaHus, IPUMEHEHNE B AHATUTUIECKON XUMHH.

PaBHOBecuss B peakuusx — KoMmIulekcooOpazoBaHMs. KOHCTaHTBI — paBHOBecUs — IIpoliecca
KOMILIEKCOOOpa30BaHuUs: CTyIlEHYaThIE, o0mue, YCIIOBHBIE. [Ipumenenue peakuuit
KOMILIEKCOOOpa30BaHUs B KAUECTBEHHOM aHAIM3€ U JJIs1 MACKUPOBAaHUS HOHOB.

PaBHOBecus B rereporeHHsix cucreMax. [IpousBenenrne pacTBOPUMOCTH.

Pasznen 2.

XapakTepucTruKa METO/I0B KOJIMYECTBEHHOT'O aHAIN3a

2.1. MeTrponornyeckre OCHOBbI XUMHYECKOTO aHAJIN3a

OCHOBHBIE METPOJIOTMUECKUE XAPAKTEPUCTUKU METOJIOB U METOJUK: YyBCTBUTEIBHOCTb, TOYHOCTh U
IPELU3NOHHOCTh, HM30UpaTeNbHOCTb, AKCIPECCHOCTh. llorpemHocTd UM HEONpenerIeHHOCTH
u3mepenuil. Tounocts. Buael norpemnocreid. CiyyaiiHasi MOTPELIHOCTh, €€ MHTEPBAJIbHAS OLIEHKA.
CraTtuctuyeckas olleHKa npenu3noHHocTd. Cucremaruyeckasi norpemHoctTs. OCHOBHBIE CIIOCOOBI ee
oueHKHU. [IpaBUIBHOCTD pe3yabTaTOB XMMUYECKOTO aHalM3a U crocoObl ee omeHkH. [IpencraBnenue
pE3yJIbTaTOB  KOJIMYECTBEHHOIO XHMMHUYECKOro aHaiu3a. (OCHOBHas MaTeMaTH4ecKas MOJEINb
IIPEJICTABICHUS] PE3YJbTaTOB XUMHUYECKOro aHaiu3a. [loHSATHE O perpecCMOHHOM aHalIMu3€, €ro
IIPUMEHEHHE B aHAIUTUYECKON XUMUH.

2.2. KucnotHo-oCHOBHOE TUTpOBaHUE. MeTO bl MHAMKAIIMY KOHEYHON TOYKU TUTPOBAHUSI.

MeTtoabl KOJMYECTBEHHOIO aHaiu3a. 1peOoBaHMs, MpeabsBIsSeMble K XMMUYECKUM pEaKLUsiM B
XUMHUYECKOM aHaiu3e. JTalbl KOJIMYeCTBEHHOTO onpeneneHust. Otoop npoosl. [IpencrtaButensHOCTh
pE3yJIbTaTOB aHAIU3A.

Turpumerpuueckue meroabl ananuza. [lpununun turpumerpuu. Pacuerst B tutpumerpuu. CrnocoObl
TUTpOBaHMsA. THUTpoBaHHE U ero sTambl. ['paduyeckoe n3obpaxkeHue Imporecca TUTPOBaHUs. Buabl
KpuBbIX THUTpoBaHMus. CKauoK TUTpOBaHMs, Touyka OdkBUBalIeHTHOCTH (TD), koHeuHas Touka
tutpoBanus (KTT). IlepBuunble M  BTOpPUYHBIE CTaHAAPTHL. AHAIUTUKO-METPOJIOrHYecKast
XapaKTepUCTHKAa TUTPUMETPUUYECKUX MeToJoB. Kiaccudukanuss TUTPUMETPUUYECKUX METOOB
aHaJu3a.

CymHOCTh MeTO/1a KUCIOTHO-OCHOBHOIO TUTpoBaHus. Pacuer u noctpoenne pH —KpuBBIX KUCIOTHO-
ocHoBHOro TtutpoBaHusa. CnocoObl wuneHtudukanuu KTT. KucioTHO-ocHOBHbIE WHAMKATOPHI,
MEXaHM3M M3MEHEHMsI OKpacku nHAuKaTopa. MHaukaTtopueie ommoOku. [lokazarens tutpoBanus (pT).
ITpaBuio BeIOOpa MHAMKATOpa MO TEOPETUYECKMM KPHUBBIM TUTpOBaHMA. [IpuMepsl IBYXLBETHBIX U
OJTHOILIBETHBIX NHJIUKATOPOB.

WuctpymenTanbHble criocoObl yecranoBieHust KTT B Turpumerpuueckom ananuse. Peructpanus AC B
pPa3IMyYHBIX BUIAX TUTPUMETPUUYECKOTO aHaiu3a: MOTEHIMOMETPUYECKUH, KOHIAYKTOMETPUYECKHI,
aMIepoOMEeTPUYECKUN U ONTHYECKUH criocoObl. PaccMOTpeHre KOHKPETHBIX PUMEPOB ONpEIEIeHUH.

2.3. OKHCIHUTENHHO-BOCCTAHOBUTECILHOE TUTPOBAaHHC. HpI/IHI_II/IH METOAAa M C€ro IMPaKTHYCCKOC
HCIIOJIB30BaHHC.

061_1_[2[5[ XapaKTCPUCTHKA OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX (pCI[-OKC) METOJ0B. OKHCIUTEIBHO-
BOCCTAaHOBUTEIBLHEIN MNOTCHI WA U OKHUCIIUTECIIBHO-BOCCTAHOBUTECIIbHAA PCAKITNUA. (DaKTopI)I, BIMAOIIUEC
Ha BCIIMYUHY OKHCIIUTCIBbHO-BOCCTAHOBUTCIBHOI'O NOTCHIIKAJa. KoncranTel paBHOBCCHUSA
OKHCIHUTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKI_[I/Iﬁ 1 UX HCIIOJIB30BAHUE B PCJ-OKC METOJaX. COHpS[)KeHHI)Ie
pCaKkuu. BBI60p TUTPAHTAa B OITHMAJIbHBIX YCIIOBUAX TUTPOBAHUA. KpI/IBBIe OKHCIHUTCIBbHO-
BOCCTAaHOBUTCIIBHOT'O TUTPOBAaHUA. q)aKTOpI)I, BJIMAIOIIME HA BCIMYHMHY CKadKa KpHBOfI TUTPOBAHUA.
I/IH,Z[I/IKaI_[I/ISI KTT xumMuueckumMu 1 (I)I/ISI/IKO-XI/IMI/I‘{CCKI/IMI/I METOJaMMU.
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[TepmanranaromeTpusi. XapakTepUCTHKA METOJA. YCIOBHUS IMPOBEACHUS MEPMAaHTaHATOMETPUUYECKUX
onpeneneHuil. BemectBa, omnpenenseMble ME€PMaHIAHATOMETPUYECKMM MeETOAOM. JloCTOMHCTBA M
HEJ0CTaTKU METO/1.

Hono- n nogumerpust. XapakTepuCTUKa METOAOB. Y CIOBUS MIPOBEACHUS MOJ0- U MOJUMETPHUECKUX
tuTpoBaHuil. OnpenenseMple BelecTBa. JJocTOMHCTBA U HEJOCTaTKU METOJIOB.

AHanmuTHueckue  OCOOEHHOCTH  JIPYTMX  METOAOB  PEI-OKC TUTPOBaHMUs  (XpOMAaTOMETpPHS,
OpomMaToMeTpusi, BaHAAaTOMETpHUs, LiepuMeTpusi). [lpumepsl IpakTHYeCKOTO UCTIOIH30BAHUS METO/I0OB
OKHCJICHUS-BOCCTAHOJICHUS B aHAJIM3€ HEOPIraHNYECKUX U OPIraHUYECKUX BELIECTB.

2.4. KommiekcoHOMETpHUEcKoe TUTpoBaHue. [IpuHIMI MeTo1a ¥ €ro NPakTUYECKOE UCII0JIb30BaHUE.
IIpumeHeHue peakuuii KOMILIEKCOOOpa3oBaHUS B XHUMHUYECKOM aHanu3e. Heopranuueckue u
opranuueckue  auraael.  KomruiekcoHsl u uX  cBoiictBa.  OCOOCHHOCTH — peakuuu
KOMILIEKcooOpa3oBaHus (xenaTooOpa3oBaHusi) MOHOB MeTamuioB ¢ DJITA. YcinoBHblE KOHCTAHTBHI
YCTOMYMBOCTM KOMIUIEKCOHATOB W HX NPAKTUYECKOe HCHojb30oBaHue. (OcoOeHHOCTH BBIOOpA
ONTUMAJIbHBIX YCIOBUH KOMILJIEKCOTPUYECKOIO TUTpOBaHMs. KpHBbIE KOMIUIEKCOHOMETPUYECKOTO
TuTpoBaHuA. DakTOpbHI, BIUSIONIME HA BEIWYMHY CKauka TUTpoBaHUsA. CrocoObl YCTaHOBIICHUS
MOMEHTa SKBUBAJEHTHOCTU. MeTaJUIOMHIMKATOPbI, CYIIHOCTh UX JAeHCTBHs. BbiOop MHIuKaTOpa aiis
KOHKpPETHOr0 ciy4ass THUTPOBaHMsS. AHAJIUTHUYECKHE BO3MOXHOCTH KOMIUIEKCOHOMETPHUYECKOIO
TuTpoBaHus. [IprMeHeHHe KOMIUIEKCOHOB B KaueCTBE MACKUPYIOIIUX areHTOB B AHAJIMTUYECKOH
XHMUH.

2.5. TI'paBumerpuueckuii ananmu3. [IpuHIUMOD MeToga W €ro NPaKTHYECKOE HCIIOJIb30BaHUE.
OcanurenbHOE TUTPOBAHE.

Peakiumn ocaxxaeHMs B KOJMUYECTBEHHOM aHanu3e. ['paBumerpuueckuil anamu3. CylniHOCTb
IpaBUMETPUUECKOr0 HeopraHumdyeckoro axamusza. OcaxnaemMas M IpaBUMeTpUYecKas (OpMBbL;
TpeOoBaHus, NMpeabsABIsieMble K HUM. BakHeilliue 3Tanbl TpaBUMETPUUYECKOrO aHaiuu3a. MexaHusM
oOpa3zoBaHus 0cagKkoB. DaKTOPHI, BIAUSIOMIKE HA ITOJHOTY OCAXICHUS. 3arps3HEHUs 0CaJKOB. BrIOop
peareHTa-ocaautens. Heopranmyeckue u OpraHM4ecKHe OCATUTEIM B I'PaBUMETPHUECKOM aHalU3e.
Teopernueckoe 00OCHOBaHHME BBIOOpPA ONTHMAIBHBIX YCIOBUH OCAKIACHHUA KPHUCTALIMYECKUX U
amopdHbIX ocaakos. [Tomydenue rpaBuMeTpuyeckoit opmBbl.

Hcrounnkm morpemHocTeil. TOYHOCTP W TYTH TOBBIIIEHUS TOYHOCTH TPABHUMETPUUYECKHX
ornpeseneHuil. Beuncnenuss B rpaBUMeTpudeckoM aHaiu3e. KOHKpeTHble MpuMephbl MPAaKTHYECKHX
omnpezaeneHuil. JlOCTOMHCTBA U HEOCTATKU TPAaBUMETPUUYECKOTO aHAIN3a. DJIEKTPOrpaBUMETPUUYECKUI
a"anu3. CyIIHOCTh METO/1a 0CAUTEIbHOI0 TUTPOBaHUS. MIHIMKAaTOPBI HCIOIb3yeMbIE€ B 3TOM METO/IE.
[TpuMepbl KOHKPETHBIX OIPEIeIICHHIA.

Pasnen 3.

[Ipo60o0oT60p U MPOOONIOATrOTOBKA.

ITonatue mnpoObl. Buapl mnpob: TOYeyHas, TeHepajbHas, NPOMEXKYyTOuHas, JabopaTopHasd,
KOHTposibHass. OT1Oop mnpoObl chimyuynx MarepuanoB. [IpoGomoaroroBka. dopmynsl Puuappca-
Yeyorra n Jemonna — Xanbdepaanst. Otdéop mpod B TBepaplx Marepuanax. OtGop mpoObl B
KHUJKOCTAX, IPUPOAHBIX U CTOYHBIX Bojax. OTOop mpoOsl B razax.

Mertoabl BekpeITusi Tpo0. PasnoskeHue mpoObl «MOKpBIM» U «cyXum» crnocobamu. CrenuanbHble
METO/Ibl Pa3I0KEHUS: TEPMUUECKOE Pa3I0KEHHE, TUPOTUAPOIU3 U THUPOIIN3.

Pasgen 4.

MeTtobl pa3fenenus U KOHIIEHTPUPOBaHUSI.

WupuBuayanbHoe M TPYNIOBOE  KOHLIEHTPUpOBaHHE.  AOCONIOTHOE M OTHOCHTEIbHOE
KOHIeHTpupoBaHue. KosnuecTBeHHbIE XapaKTepUCTUKHM MeToAa KOHIEHTpUpoBaHus. I[Ipumepsr
HCMOJIb30BaHUS METOAOB KOHIIEHTpHpOBaHus. Mcronb30Banne METOI0B MACKMPOBAHUS, OCAXKICHUS U
COOC@XJEHUSl JJIsi KOHIIEHTPUPOBAaHUS W pazjeieHus BemiecTB. [lpumepsl omnpeneneHuii. Meton
HKCTPAKLMU U €ro OCHOBHBIE XapaKTEPHUCTUKU. XpoMmaTrorpapuueckue U COPOIMOHHBIE METOIbI.
Meton dnortanuu. [Ipumepsl onpeneneHuid.

Kypc «Anaautuyeckas xumus». U. 1.

Beenenne B DXMA
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®XMA — cocraBHas 4acTh aHanuTH4ecKol xumuu. Knaccupukanus Gpu3NKO-XUMHUYECKUX METOA0B
aHanu3a. AHAIUTUYECKUM CUTHAN Kak nH(popMaTuBHAs QyHKIHS cocTaBa BemiecTBa. OTHOCUTEIBHBIN
xapaktep usMmepenuii B @XMA. Otanonsl. JIMHEHHBIN Auana3zoH ONpeIeIsieMbIX KOHIEHTpAIUi.
UyBCTBUTENBHOCTh METOIa. BepxHuit 1 HIOKHUI TIpenensl oOHapyx)enus. @opmyna Kaiizepa. Meroasl
KOJIMYECTBEHHBIX H3MEPEHUH (BHEIIHETO UM BHYTPEHHETO CTaHJapTa, [100aBOK, TUTPOBAHUS,
mupdepennmanbapie Meroasl) B DXMA, wuX XapakTepucTdka M yCIOBUS TMPUMCHCHHS.
AHaIUTUYECKUE U METPOJIOTUYECKUE XaPAKTEPUCTUKH.

Pasznen 5.

CriekTpanbHble METO/bI aHAJIN3A.

[TonydyeHne XWUMHUKO-aHAIUTUYECKOW HMHPOpPMAIMM MPH B3aUMOACHCTBUM 3JIEKTPOMATrHUTHOIO
U3Ty4YeHuss ¢ BemecTBoM. Kilaccudukanus CHeKTpadbHBIX METOAOB aHanu3a. ATOMHas |
MOJIEKYJISIpHAsE CHEKTPOCKOIUs. AGCOPOLIMOHHBIE U SMUCCUOHHBIE METO/IbI aHAIIU3A.
ATOMHO-?MHUCCHOHHBIM CHEKTpPaJIbHBI aHanu3. TeopeTHuecKkue OCHOBBI ATOMHO-PMHUCCHOHHOIO
CHEKTPaJIbHOIO aHanu3a. Buapsl 1mia3M. ATOMHO-3MHCCHOHHBIE JIMHEMYaThle CIEKTPbL. 3aluCh
CIEKTPAJIBbHBIX JIUHUNA B BUE TePMOB. CXEMBI 3JIEKTPOHHBIX [IEPEXO/I0B B aTOME LIEI0YHOI0 METalIa.
Pacnpenenenne bonbumana. ®akTopbl, BIMSIOLME HAa HWHTEHCUBHOCTh CHEKTPAIbHBIX JIMHUI.
[Iponeccst nonmzanuu u camornoriomieHuss. @opmynsl Caxa u Jlomakuna — [llaii6e. CrniexTpasibHbIe
puOOPHI U CIOCOOBI PETUCTPAIIUU CIEKTPa (BU3YalbHbBIH, hoTorpadudeckuii 1 GOTOIIEKTPUIECKHIA).
KavecTBeHHbIi aHanm3, pacmpoBKa SIMUCCHOHHBIX CIIEKTPOB M MACHTU(UKAIUS SJIEMEHTOB IO UX
cnekrpaM. KonudecTBeHHble MeTOAbl aHanu3a. [IpakThka aTOMHO-3MHCCHOHHOM CHEKTPOCKOIUHU.
XHUMHUKO-CIIEKTPaJIbHbIE METO/ bl aHAIH3A.

ATOMHO-?MHUCCHOHHAasi (oTOMETpusi IJIaMeHH. Buabl HU3KOTEMIIEpaTypHBIX IIa3M H©  HUX
xapakTepuctuka biok-cxema miuamenHoro Qortomerpa. Bo3aMOXKHOCTH MeTOJa M €ro OTpaHUYCHUS.
AHUOHHBIH W KaTUOHHBIA 3(PGdeKThl. MeToabl KOJIWYECTBEHHBIX OIpEIelIeHU B IJIaMEHHOU
doromerpun. IIpenen obHapyKeHHUs, BOCIPOU3BOIUMOCTD, CEIEKTUBHOCTh. O0IaCcTH MPUMEHEHUSI.
AtomHO-abcopOuunonHas crnekrpogoromerpus. OOmas xapaktepuctuka Mertona. llornomenue
AJIGKTPOMArHUTHBIX ~ BOJIH ~ CBOOOAHBIMH ~ aTtoMamH. biok-cxema  mpubopa.  HMcrounuku
MOHOXpOMaTHueckoro usnydeHus. CrnocoObl aTtoMmm3anuu mnpoObl. Moaynarop, ero Ha3HadyeHHe.
N30uparenbHOCTh, JOCTOMHCTBA M HEAOCTaTKU MeroAa. CpaBHEHHE aHAJIUTHUECKUX XapaKTEPUCTHK
METO/I0B aTOMHOM a0COpPOLIMU 1 AaTOMHOW AMHUCCHUH.

MonekyinspHas CIIeKTpOCKONMs. MeToIbl ONITHYECKONW MOJIEKYJISIPHOM crieKTpockonud. [lorionienue
AJIEKTPOMAarHUTHOTO H3JIyYEHUS MOJIEKYJIaMU. JJEKTPOHHBIE MEPEXOAbl U CHEKTPHI IOIVIOIICHHUS
Moekyi . CXeMbI SIeKTPOHHBIX Tepexo1oB. CpaBHeHMe aHanmuTHuecknx curuanos d-d  mepexomos,
[IEPEXOJ0B C IEPEHOCOM 3apsaa | - nepexoioB. 3akoH byrepa-JlamGepra-bepa. MonspHslit
kod(urment mornomeHuss CriocoObl ero ompeneneHus. ONTUMU3AIUS YCIOBUN aHATMTUYECKUX
ompenenenuil. Beibop cerodunbTpa. KoHTpacTHOCTh aHamuTHyeckol peakiuu. OTKIOHEHUS OT
3akoHa byrepa-JlamGepra-bepa. CpaBHeHue (oTtoMeTpuu U creKTpopoToMeTpuu. AmnmapaTypa Ams
CHEKTPO- U (POTOMETPUUECKUX H3MEpeHHH. XapaKTepucTuka (POTOMETPUYECKHX METOAOB aHaJIN3a.
N3buparensHOCTh B crieKTpodoTOMETpUM U €€ oOecrnieueHue. [I[puHIMN aaIMTUBHOCTH MOTJIOMICHHS.
AHanu3 OWHAapHBIX pacTBOPOB HIEKTPOJUTOB. TOYHOCTH M BOCHPOM3BOJUMOCTH PE3yJIbTaTOB
dboTomerpuueckux omnpenenenuit. Juddepenunansuas doromerpus. Meroa 0aHO- U IBYCTOPOHHEH
muddepeHnmanbHoi GpoTomerpun. MeToab! crieKTpo(hOoTOMETPHUUECKOTO TUTPOBAHUSI.
Typbunumerpuueckuid 1 HedeloMeTpUYeCKui MeTolbl aHaiu3a. PaccesiHue cBeTa AMCIEPCHBIMU
yacturiaMy. CBsI3b ONTHYECKOW IMIIOTHOCTH C KoHuUeHTpanmend. Kosadduuumentr myrHocTu pactBopa.
Teopetnueckue oOcHOBbL. YpaBHeHue Poanes. TpeOoBaHus npeabsBiIseMble K HCIOIb3YEMbIM
peakiusM. TypOunnMeTpudeckuii KWHETUYECKUA MeTo1. BO3MOXHOCTH METO/IOB.

JlromunecuenTHsle  MeTonasl  aHanu3a. dnyopecuenHuus u - ¢docdopecuenuus. [Ipumenenue
HHEpPreTUYecKoil aumarpamMmbl SIOIOHCKOTO NpU PACCMOTPEHUH CHHIVIET-CHHIJVIETHBIX M CHHIJIET-
TPUILIETHBIX DJIEKTPOHHBIX mepexonoB. KomnebarenbHas penakcanuss U BHYTPEHHSSE KOHBEPCHSL.
KBaHTOBBII M 3HEpreTHuecKuil BoIX0bl. DaKTOPHI, BIUAIONIME HA HHTEHCUBHOCTH (DIyOpECIeHIINH.
Temnepatypnoe tymenue ¢uyopecteruuu. [Ipasuno Crtokca-Jlommens. CBsi3b CTpOEHUSI MOJIEKYJIBI
OpPraHUYECKOT0 COEJMHEHUS C €ro CHocoOHOCTBIO K (UIyOpEeCHEHIMH. 3epKajbHas CHUMMETPHS
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CIIEKTPOB IOIJIOIIEHUS U U3llydyeHus. 3akoH BaBunosa. @iyopecueHnus u cTpoeHre Mojiekyia. Cxema
bayopuMeTpUYeCKuX ~ U3MepeHuil. BpIOOp MepBUYHOTO W BTOPUYHOTO  CBETO(MIBTPOB.
KonmuaecTBennsnii ananu3. KonnentpamnuonHoe Tymerue. O0Imas XxapakTepucTiKa METOa.

Pasnen 6.

DNEKTPOXUMHUYECKHE METO bl aHAIU3A.

Knaccudukanms 9XMA. Knaccudukarust 3IeKTPOIOB U AJICKTPOXUMHUUECKHX siueek. [lomsapuszyemblie
U HENoJspu3yeMble 3JEeKTpoAbl. BoabTamnepHble Kpusble. lcrnonb3yeMmble XUMUYECKHE U
ANEKTPOXUMUYECKUE peaKIuH, TpeOoBaHMs, MperbsBIsSeMble K STUM peakuusMm. Bo3moxHocTH
OXMA.

Kongykromerpusa.  OOmias ~ XapakTepucThKa  MeToja.  YJeidbHas W OSKBUBAJICHTHAas
ANEKTPONPOBOJHOCTh  pacTBOpoB.  IlomBwkHocT  noOHOB.  IlpsimMas  KOHAyKTOMETpUS U
KOHJIYKTOMETpHUeCcKoe TUTpoBaHue. KpuBbie TUTpoBaHMs. DakTOpbl, BIUSIOIIME HA XOJ KPUBBIX
TuTpoBaHud. IlpuHUMNUanbHAs CcXeMa YCTAaHOBKM JUIsl KOHAYKTOMETPHUYECKMX H3MEpEHH,
HCIIONBb3YyEMBbIE  JJIEKTpOoAbl. BoO3MOXHOCTM MeTOJa, JOCTOMHCTBA, HeaocTaTku. Ilpumepsl
ompeneneHuii. BreicokowactoTHOe TuUTpoBaHue. OcobeHHOocTH Meroaa. l[IpuHIMNUANBHAs cxema
yCTaHOBKHU. Vcnonib3yemble MHAYKTUBHBIE U €MKOCTHBIE sueiKH. POpMbI KPUBBIX BBICOKOYACTOTHOTO
TUTpOBaHuA. Annaparypa. Bosmoxknoctu metona. Ilpumeps! onpeneneHui.

[Horenumomerpus. Onpenenenue Meroaa. Mcnonp3yemble rajibBaHudeckue sueiku. MHaukaTtopHbie
AJEKTPOJbI M BJEKTpoAbl  cpaBHeHUsA. JloHHaHOBCKMM W AUGEOY3UOHHBIH  TOTEHIHAJIBI.
Krnaccudukanus HMOHOCENEKTHBHBIX 3JEKTPOAOB. OCHOBHBIE XapaKTEPUCTUKH HOHOCEIEKTHUBHBIX
AJIEKTPOZOB PA3NUYHBIX TUNOB. llpuumHbel 0O0yciaBIUBarOmue H30UPATENBHOCTD AIIEKTPOIOB.
VYpasuenne Huxonsckoro — JiizeHMana. Metoasl ompeneneHus Kod((UIMEHTOB CENeKTUBHOCTH,
BEPXHETO M HIDKHETO TNpeaena OOHAapyKeHHsS. YTIOBOH KOX(PQPHUIMEHT 3JIEKTPOAHON (YHKIUH.
MeTo bl KOMMUYECTBEHHBIX OMpEeIeIeHU U yclioBus X npuMeHeHus. [Ipsmas norenmumomerpus (pH-
MeTpusi, HoHOMeTpus). Bo3moxnoctn Meroma. Mertonsl TUTpoBaHMM. (OOpaOoTKa KpHUBBIX
MOTEHIIMOMETPUYECKOTO TUTPOBaHUA. MeTobl J0OaBOK.

Bonprammnepomerpudeckne MeTonsl aHanmm3a. Kiaccmdeckas momsiporpadus, OCHOBBI METOAA.
[TpuHnMnuanbHas cxema noJyisiporpapuueckoil ycTaHOBKH. Mcrosb3yemble 371eKTpo/bl, TpeOoBaHus,
npenbsBiIsieMble K 2yeKTpoaaM. KpuBble NONSpU3aUU HMHIUKATOPHBIX AJIEKTPONOB. PTyTHBIN
KalamIui  3JIEeKTpoA, TBepable 3iekTponbl. llomsporpammel. HMHTepnperanus mNoJssporpamm.
OcraTouHblil ¥ KOHJIeHCAaTOpHBINA TokU. DapaneeBckuit Tok. CBoOMCTBA NpeaenbHOr0 TudPy3HOHHOTO
Toka. YpaBHeHue MnbkoBuua. YpaBHeHue mnoisiporpadudeckoil BosiHbl. CBoiCTBa MOTEHLMAla
1oJ1yBoJIHBL. Bb1O0Op 1 HazHaueHue nossporpadpuueckoro ¢pona. KauectBeHHbINH nonsporpaduieckuii
aHanu3. KonmuyecTBeHHbIM aHanu3. AHOMaiauMM Ha nojsporpaduueckux Kpusbix. I[losmsporpadus
HEOpraHMYECKUX U  OpraHuyeckux coenvHeHuil. CoOBpeMEHHbIE HANpaBICHHUS]  pa3BUTHUSA
BoJIbTamrepoMeTpuu. O0acTH UCMoyIb30BaHMsl. BO3MOKHOCTH, TOCTOMHCTBA M HEJOCTATKU METOJA.
Amnepomerpuueckoe  TuTpoBaHue. OOmas  xapakTepucTuka Merofa. Beibop — ycioBuit
aMIIEpOMETpUYECKUX H3MepeHuil. [IpuHIMNuanbHas cxema YCTaHOBKHM Ul aMIEPOMETPUUYECKOTO
TUTpPOBaHUA. THUOBI KPUBBIX TUTPOBaHUA. buammepomeTpuyeckoe THUTPOBaHHE,  YCIOBUS
aMIIEPOMETPUYECKUX M3MEPEHUN C JABYMS HHIMKATOPHBIMHU 3JIEKTpoAaMu. KpuBble THUTpOBaHUS.
Bo3MoxkHOCTH, TOCTOMHCTBA U HEJOCTATKU MeTo1a. [IprMepsl MpakTHYECKOro UCIOIb30BaHUSI.
Kynonomerpuueckuit meron ananuza. Kiaccuduxanus meronoB KynoHoMeTpuu. OObeaMHEHHBIN
3akoH @apazes. Brixog mo Toky. IlpsiMas KyloHOMETpUS U KyJIOHOMETPHYECKOE THUTPOBAHUE
Ocobennoctu MeTo10B. KynoHoMeTpust Ipyu KOHTPOJIMPYEMOM MOTEHIMANE U MPU KOHTPOIUPYEMOM
toke. [lonmspuzanmonnsie KpuBble. BbiOop moreHnuana pabouero anekrponaa. Pacder kommdecTBa
JJIEKTPUYECTBA, 3aTPAaYeHHOIO0 Ha DJJIEKTPOXUMHUYECKYI0 peakiuto. [IpuHuunuansHas cxema
KyJIOHOMeTpu4eckoi yctaHoBKU. O6nacte npumeHeHus. Kyrnonomerpuueckoe tutpoBaHue. Bribop
ToKa 3JeKkTposu3a. OcoOeHHOCTH TeHepUPOBAaHHOTO TUTpaHTa. CriocoObl MHAMKAIIMY KOHEYHONW TOUKU
TUTPOBaHUSA (BHU3yaJbHble W MHCTpYMEHTalbHblE). [IpuHIMNUAIbHAs CcXeMa YCTAaHOBKH JUIS
KYJIOHOMETPUYECKOrO0 THUTpoBaHMsA. IIpakTHueckoe mpUMEHEHME METOAa, €ro JOCTOMHCTBA U
HEJ0CTaTKH.
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OnexrporpaBuMeTpudeckuil anaiau3. CriocoObl BBIIOJIHEHHUs ompeneneHuil. O0mas xapakTepucTHKa
Merona. [lpomeccel, mpoTekaromMe TpH  dJeKTposim3e. BbpIOOp  3iekTpomoB.  YciaoBus
aneKkTpoocaxaeHus. TpeOoBaHus, MpenbsBiIsgeMble K OcaakaM. VICHoiab30BaHUE IIEKTPOOCAKICHUS
IUIA Lieled KOHUEHTPUPOBAHUs, ONPENEICHNS U pa3iencHus. BHyTpeHHui siekrpoaus. JlocTonHcTea
U HEIOCTaTKU METOAA.

Pasnen 7.

Xpomarorpaduueckue MEeTo L. J{pyrue MeToabl aHainusa.

7.1 Xpomarorpadguieckne MEeTOIbI.

Teopernueckue OCHOBBI XpOMaTOrpagpUUecKX METOI0B

Ienun, 3amaun U 06JaCTH MPUMEHEHHUs XpoMaTrorpauyeckux METOJOB aHalu3a. XpoMaTorpaMma.
[Tapametper  ynepkuBaHus. DU3NKO-XUMHUYECKHE OCHOBBI  XpOMAaTOTrpauuecKkoro Imporecca.
Knaccugukanus MeronoB xpomarorpaduu IO arperaTHOMy COCTOSIHMIO (a3, MO0 MEXaHHU3MY
pasnenenus u crmocol0y odopmieHus mnpormecca. OCHOBBI — XpoMaTorpauueckoro pasieicHHs.
OcHoBHOW 3akoH XxpomaTorpaduu. B3auMMOCBs3b BBIXOJHOW KpPUBOW M HM30TE€PMbl COpOLMM B
KOJIOHOYHOM xpomaTtorpaduu, aHATIUTUYECKHA acmekT d3Toi 3aBucumoctd. Koaddumment
pacripenienieHuss U KodpduuueHTt paszneneHus. PakTopsl, BIUSIOIIME HA CKOPOCTh JIBUKEHHUS
xpomarorpadudeckoii 30HbL. Teopusi TeopeTHUecKuX Tapenok. Teopermueckas Tapeinka. Bricora
SKBUBAJIEHTHON TeopeTnueckoi Tapenku. Kunernueckas teopus xpomartorpaduu. YpaBHeHue Ban-
Heemrepa. Kpurepun sddextuBHOCTH XpomaTorpaduueckoro mpomecca. CTenmeHb pasfeneHus U
KpuTepuii cenekTuBHOcTU. Kpurepuil paznenennsa. OnTumMusanus NpoLeccoB pa3AeieHus BEIIECTB.
l'azoxuakoctHass xpomarorpadus. OOmas xapakTepucTHka MeToia. [IpuHmMIuanpHas cxema
ra3oBoro xpomarorpada. VYcTpoilcTBO U Ha3HaueHue Yy3i10B xpomarorpada. TpeOosanus,
MPEIbSBIISIEMbIE K HETIOJABHKHON M MOABWKHOM (azaM. JleTeKTopsl, NX KIacCUPHUKAIH U TPeOOBaHUS
K HUM.

Metoapl uACHTU(HUKAIMHA BEIIECTB B ra3oBod xpomarorpaduu. JIuHelHBbIe W JorapupMUUECKue
UHJICKCHl  yaepxkuBaHus. KoppelsnnoHHBIE ypaBHEHHUS: CBs3b IIApaMETPOB  YICP)KUBaHUS
KOMITIOHEHTOB C HX (PU3UKO-XMMHYECKIMH CBOMCTBaMH. KauecTBEHHBIN aHAIN3 0 JIOTapU(PMUIECKUM
uHAeKcaM yhepxkuBaHus KoBaua. MeToapl  KOJMYECTBEHHOTO aHaiM3a: MeETOJ aOCOIIOTHOM
IpagyupoOBKH, METO HOPMUPOBKHU, METOJ BHYTpeHHEro cranaapta. [lonpaBounble KO3QPUIUEHTHI K
IUIOIIASM MUKOB. [IprMepsl MpakTHYECKOro NCIOIb30BAHUS Ta30BOM XpoMaTorpapu.

XKunkocrHas xpomatorpadust. Knaccupukanys MeTo10B KUAKOCTHON xpomaTorpadgun. OcodbeHHOCTH
BOXX. IlpuHnunuanbHas cxeMa KHMJIKOCTHOTO Xpomarorpada BBICOKOTO JaBiIeHMS. THIIbI
netexkTopoB B BOXKX.

KunkoctHo-ancopbumonnas BDXKX. HopmanbHo-(a3oBelii 1 oOpaiieHo-(a30BbI  BapHaHTHI:
COpOEHTHI, AITIOEHTHI, pa3ziesieMble BemecTBa. Tumnsl B3aumoaeicTeus B BOXXX: copOenT-BemiecTBo,
COpOEHT-3/IIOCHT, MIOEHT-BelecTBO. YpaBHeHHe KHokca. DakTop eMKOCTH, ero (Pu3NYecKHid CMbICI.
I'paguentHoe smompoBaHue. BiusHue >QQGEKTUBHOCTH, CENEKTUBHOCTH M €MKOCTH KOJOHKHM Ha
pas3zieneHne aHalIM3MpPyeMBIX BellecTB. MeToapl HIEHTH(HKAIUU BELIECTB M KOJIWYECTBEHHOI'O
ananmusa B BOXKX. JlocromrcTBa u HegoctaTkn BOXX.

Hon-napHas xpomarorpadusi, IpuMepbl pakTHYecKoro ucrnonb3oanus BOXX B ananuze.
Pacnipenenurensras OymaxHas xpomatorpadus. OcHOBbI OymakHOU XpomaTtorpadun. [ToasmxHas u
HEeNoJBIKHAS (a3bl. MUKCOTPONHBIA psii pacTBopuTeneid. TpeOoBaHus K Xpomarorpadudeckoi
Oymare. Xpomarorpaguueckue mapameTrpbl. THIBI XpoMaTOrpaMM: OJHOMEpHas, JIByMepHas,
Kpyrosas, ayekTpodoperrueckasi. Meron obOpaiieHHbIX (a3. 3aBUCUMOCTh (OPMBI MATHA OT BHJA
M30TEpPMBbI pachpeneneHus. MeToasl WASHTHU(UKAIMK BEleCTB Ha OyMa)KHOM XpomMaTorpaMMe.
KonnvecTBeHHbI aHau3 B MeTo/ie OyMaxxHOH xpomaTtorpaduu. J[0OCTOMHCTBA U HEAOCTAaTKH METOJA.
Ob6nacTh MpUMEHEHUS.

HNonoobmennass xpomatorpadus. CymHocTe MeTona. TpeOoBaHMs, NpeabsBiseMble K peaklusIM
HOHHOTO oOMeHa. OcoOeHHOCTH HOHOOOMEeHHOW Xpomartorpadun. MoHooOMEHHOE paBHOBECHE.
KoncranTta nonnoro oomena. M3orepMbl HOHHOr0 oOMeHa. 3aBUCUMOCTH (POPMBI U30TEPMBI HOHHOTO
oOMeHa OT KOHCTaHTbl HOHHOro ooOmeHa. Koapduuuent cenextuBHocTH. CHHTETHYECKHE
noHOOOMeHHbIe cMoubl. Kimaccudukarus, cuare3 u cBoiictBa. CopOIMoHHbIe psiyibl. Buabl oOMeHHOM
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€MKOCTH MOHOOOMEHHHMKOB. BBIOOp ONTHMAaNIbHBIX YCIOBHH MOHOOOMEHHOTO pa3/elIeHUs] BEILECTB.
[Ipumenenne wWOHOOOMEHHOM XpomaTorpadud B AHAIUTHYECKOM XWMHUHM OpPTraHUYECKHX |
HEOPraHUYECKUX COEIMHEHUMN: pa3/ieJIeHUe, OYUCTKA, KOHLEHTpupoBaHue u T.1. Ilpumenenue
MOHOOOMEHHOI Xpomarorpapuu B TEXHOJOTMUYecKux mporeccax. Monnas xpomatorpadus. biok-
cxemMa HMOHHOrO Xpomartorpada. Pazpensromme W KOMIIEHCAIMOHHBIE KOJOHKU. JleTeKTOpEHI.
[IpuMmeHeHne B aHATUTUYECKON XUMUHU. AHATTUTHYECKHE BOZMOKHOCTH METO/A.
I'enb-xpomarorpadus. IlonBuxnas u HemoaswxkHas (as3pl. OOmiee ypaBHEHHE, ONHCHIBAIOIIEE
nporecc renb-xpomarorpaduu. CopOeHtbl. OOIMi, BHEIMIHWA W BHYTPEHHHH OOBEMBI KOJIOHKH.
[TapameTtpsl smonpoBanus. Beipaxkenue xodhduimenta pacmpeaesieHusi 1 KOHCTaHThI JOCTYITHOCTH.
BosmoxHocTH reias-xpomarorpaduu. [Ipumepsl NpakTUYECKOT0 UCTIOIb30BAHMUS.
7.2. ABTOMaTH3alUsl U KOMIIBIOTEPU3ALINS aHATUTUYECKUX ONPEACIICHUMN
ABTOMATHYECKUNA M aBTOMATH3UPOBAHHBIM aHAW3: LENH U 3aJayd. JIUCKpeTHble aBTOMATUYECKHE
aHasnn3zaropbl. [lpuHIMIO AelcTBUs, JOCTOMHCTBA M HemocTaTku. IIpoTouHble MeETOABI aHaIuM3a.
HenpeppiBHBIN TPOTOYHBIN aHANIM3 M NMPOTOYHO-UH)KEKIIMOHHBIN aHain3. AHAlU3 MPOMBIILICHHBIX,
MPUPOIHBIX, OPTAHUYECKUX U OMOIOTHIECKUX OOBEKTOB.
7.3. Macc-crekTpoMeTprudeckue MeTobl. TepMuueckie MeToIbl aHaIn3a
Macc-cnektpomerpudeckue Meroabl. CyliHOCTh MeToja. AHaIu3 OpPraHMYeCKUX  BEIICCTB.
DneMeHTHbIN aHanu3. TepMudyeckue METO/Ibl aHAIK3a.

4. O0beM y4eOHOH JUCHUIINHBI

Bcero 3 cemecTp 6 cemecTp
Bunel yue6HoI paboTh B3auy. | Bakan. | B3au. | Bakan. | B3au. | Bakan.
ell. Jacax ell. gyacax el gyacax
OO0mas Tpy10eMKOCTh
AUCHHUILIMHBI 110 y4eOHOMY 14 540 7 252 7 252
IJIAHY
KonTakTHas patora (KP): 9,3 336 49 176 4.4 160
Jlexmum (JIek) 3,6 128 1,8 64 1,8 64
[Mpaktuyeckue 3anstus (I13) 1,8 64 0,9 32 0,9 32
Jlabopatopusie pabotsl (JIP) 4 144 2.2 80 1,8 64
CamocrositesbHas padora (CP) 3,7 132 2,1 76 1,6 56
CaMocTosiTenbHOE U3yUeHNE
pa3/ienoB AUCIUIUIMHBI 3.7 132 2.1 76 16 56
Bupa xoHTpoOJIs: . JIK3aMeH
1 36 3a4eT C OLEHKOI 1 ‘ 36
Bcero 3 cemecTp 6 ceMecTp
Bunpt yueOHOI pabOThI B 3au. acT B B3au. | Bacrp. | B3au. | Bactp.
en. DOHIOM. el. yacax el. yacax
gacax
O01mas Tpy10eMKOCTh
AUCHUILINHBI 10 y4eOHOMY 14 405 7 189 7 189
TJIAHY
Kounrakthas patora (KP): 9,3 252 49 132 4.4 120
Jlexmum (JIek) 3,6 96 1,8 48 1,8 48
[TpakTuueckue 3ansatus (I13) 1,8 48 0,9 24 0,9 24
Jlaboparopusie pa6oTs (JIP) 4 108 2,2 60 1,8 48
(C(zlel:a)ocmﬂTeanaﬂ padora 3.7 100 21 56,7 1.6 43.2
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CamoCTOSITETbHOE U3YUYCHUE 37 100 21 56,7 1.6 43.2
PasacIoB JUCHUTIIIMHBI
Bun kourpoas: 1 27 324€T ¢ OLEHKOI 131«33‘Me1{27

AHHOTAUUs padoyeid MPOrpaMMbl JUCUUIIIIMHbBI
«Opranunveckas xumusn» (b1.0.12)

1 Leap AMCHUNIMHBI — TPHOOPETEHUE CTYICHTAMHU 3HAHUA O CTPOCHUHM OPTaHMYECKUX
COEIMHEHMI, OCHOBHBIX XHMUYECKUX CBOMCTBaX Pa3IMYHBIX KJIACCOB OPTraHUYECKHX COCTUHEHHH U
METOJIaX UX TOTYYCHHsI, KaK IPOMBIIUICHHBIX, TaK U JIA0OPATOPHBIX.

2 B pe3yJbTaTe H3YyUYeHHUs] TUCHHUIIMHBI 00yYaIOIMIACS TOJIKEeH:

Obnadams ClelylOIMMHA KOMIIETEHIUSAMU U MHAUMKaTOpaMu ux aocTikeHus: YK-6.1; OIIK-
2.1; OIIK-1.1; OIIK-3.1; OIIK-2.2; YK-8.3

3Hamb — TEOPETUYECKUE OCHOBBI CTPOEHUS U CBOMCTB Pa3IMYHbIX KJIACCOB OPraHMYECKUX
COCITMHEHHI;

— CIOCOOBI TONYYEHHSI M XHMHUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB OPTaHMYECKHX
COCITMHEHHI;

— OCHOBHBI€ MEXaHU3MbI ITPOTEKAHUS OPTaHUYECKUX PEaKIINIA;

Ymemv — npuUMEHSATh TEOPETHUYECKHE 3HAHUS JUIS CHHTE3a OPraHUYECKUX COCTUHEHHIA
Pa3IMYHbIX KJIACCOB;

— aHANIM3UPOBATh U MPEJICKA3bIBATh PEAKIIMOHHBIE CBONCTBA OPraHUYECKUX COCIMHEHUM;

— COCTaBJISATh CXEMbl CUHTE3a OPraHMUYECKUX COECAUHEHUMN, 3aJaHHOIO CTPOCHHUS;

Braoemws — ocHOBaMH HOMEHKJIATYPBI U Ki1accu(UKAIIMN OPraHUIECKIX COSTUHEHU;

— OCHOBHBIMH T€OPETHUYECKUMU MPEACTABICHUSIMHU B OPTaHUYECKON XHUMUH;

— HaBBIKAMH 0OOCHOBAHHMSI PAIlMOHATIFHBIX CIIOCOO0B MOTYyYEHHS] OPraHUYECKUX BEIECTB.

3 KparTkoe coaep:kaHue JUCHUNIMHBI

Pasoen 1. Teopus xumuuecko2o cmpoenus, HacvlyeHHbie Y21e6000p00bl U AIKEHbI.

1.1. ITpupona KOBajIE€HTHOM CBS3H.

[Tpupona xoBaneHTHOU cBs3u. Dopmynsl JIbtouca. GopmanbHbIil 3apsa. ATOMHBIE OpOUTAIH
(AO). Tunsl mnepexpbiBaHus opoOurtaneil. [IpuHIMO MaKkCUMalbHOTO THepeKphIBaHUs. Teopus
rubpugmzauu AO. Teopust OTTanKMBaHUS SJIEKTPOHHBIX NHap BajleHTHOH obosouku (ODIIBO) m
dbopma Mosiekysl. ATOMHO-OpOUTaIbHbIe Mojaenu. [loaspHOCTh KOBaJIGHTHOUM CBsi3u. MHAYKTHBHBIN
spdext 3amecturenedl. Jlenokanu3oBaHHAas KOBAJEHTHAs CBsA3b, YCIOBMS  JIeIOKaIM3allUU.
Conpspxkenue, Buael compspkeHus. Ilonsatue o kpocc-compsbkeHud. CrocoObl  M300paskeHust
JIEJIOKaIM30BaHHON KOBAJIEHTHOH cBs3u. Teopus pezoHaHca. CBEpXCOINpPSHKEHHUE.

1.2. Teopusi MOJIEKYISIPHBIX OpOUTAaIIEH.

Teopuss mMonekysspHbeix opOutaneit (MO). OcHoBHble nonoxenus Teopun MO JIKAO; m-
[Tpubmmxenne. Meron MOX. Pacuer sTuineHa. AHanu3 pe3yiabTaToOB pacyera HTWieHa, 1,3-
OyraaueHa, akposjenHa. CoOCTBEHHbIE BSHEpruM U coOcTBeHHbIE Kod(pduuuentsl. [paHndHbIe
opoutanu: B3MO u HCMO. DnekTpoHHBIE IUIOTHOCTH, 3apsabl Ha aromax. MosekymspHas
auarpaMMa. JHepreTuueckas auarpamma u rpadudeckoe mzobOpaxkenue MO. DkcrnepuMeHTaIbHbBIE
METOJIbl KBAaHTOBOM xumuM. IloTeHIMansl MOHM3AaLMKM U DJIEKTPOHHOE CPOACTBO OPTraHUYECKUX
MoJieKys1. @OTOMOHU3AIMS METaHa.

1.3. IlonsiTHE O MEXAaHNU3ME OPraHUYECKON PEAKIIUH.

Knaccudukanus opraHMuecKux peakiyii: Mo TUIy MpeBpalieHus, 0 TUIY pa3pbiBa CBsI3eH, MO
xapakTtepy aktuBauuu. Kmaccudukamus peareHToB. IToHATHE 0 MeXaHM3Me XMMHUYECKOM peaxIuu.
OHepreTuyeckas auarpamma. OHeprus axtuBauuu. [lepexomHoe cocTosHME U HMHTEpMEAHAT.
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AKTUBUpPOBaHHBIM KoMmIuiekc. CKOpOCTHIMMUTHpYIOLIas cTaaus. PaHee W Mo3qHEE NEpEXOHbIE
coctosinus. [Toctynatr Xammonaa. Kuneruka peakuuu. TepmoanHaMuKa peakiyu.

1.4. KucioTsl 1 OCHOBaHUS B OPraHUYECKON XUMUH.

Kucnotsl u ocHOBaHus B opranndeckor xumuu. Teopusa bpéncrena. KonnuecTBeHHas oneHka
kucnoTHOCTH U ocHOBHOcTU. OH-, CH- u NH-Kucnotel. DnekrponHbsie 3G (}EKThl, BIUSIONINE HA
KHCIIOTHOCTb U OCHOBHOCTb OPTaHUYECKUX COCAUHEHUN.

OO6o0uieHHass KOHLEMIMS KHUCIOT U ocHoBaHuiM JIptomca. KuCIIOTHO-OCHOBHBIE pEaKLIUU
JIpronca. IIpoMexyTOUHBIE COEAUHEHNS M YaCTULBI OPTaHUYECKUX PEAKLUN: JTOHOPHO-AKLENTOPHbIE
KOMILJIEKCHI, HOHHBIE TTaphl, KApOOKATHOHBI, KAPOAHUOHBI, HOH-PaHKAIIBL.

KosnyecTBeHHOE onucaHue 3J1EKTPOHHBIX 3PdekToB 3amectureneil. [lonarue o o,p-ananuse.
Peaknmonnas cepusi. 6-Koncrantel, ux Buasl. YpaBHenus ['ammera u Tadra. Yuér crepuyeckoro
(dakTopa.

1.5. Crepeousomepusi.

Tumnsl crepeon3omMepoB: KOH(YOPMEPBI, FEOMETPUUYECKUE N30MEPBl, SHAaHTHOMEPBI. OnTHYeCcKast
n3oMepust. XUpalbHOCTh. XHUpalbHasi MOJEKyJIa. ACUMMETpUdecKuil eHTp. OnTHueckas akTUBHOCTb.
DOHaHTHOMEpHl, aHTUNOAbL. Pamemunyeckas cmecb. CrnocoObl NPOCTPAHCTBEHHOTO H300pakeHUs
ONTHYECKUX M30MepoB. OTHocuTenpHass M abcomotHas KoHurypanuu. [Tpoexmun @umepa. D,L-
Howmenknarypa. R,S-Homenknatypa. IloHaTtne 00 ONTHYECKOM AaKTMBHOCTH COEJUHEHUH C JABYMs
aCMMMETPUYECKUMU IIeHTpaMu. Jluactepeomepsl, me3o0-, spumpo- u mpeo-(popMsl.

1.6. AnkaHsl.

['omonoruueckuii psan. M3omepus. Homenknatypa. Crioco6sr nosyuenusi. [IpocrpancTBennoe
U 3JeKTpoHHOe cTpoeHue. Kondopmarum, cnocodbl M300pa)keHUs, CPaBHUTENIbHAS YCTOHUMBOCTB.
®dusnueckue cBorcTBa. [loTeHIIMANBI HOHU3AIUU U AJIEKTPOHHOE CPOJICTBO, OOIasi XapaKTepUCTUKA
peaKkIMOHHOM crnocoOHocTU. Peaknmu ankaHoB. ['amoreHupoBaHume MeraHa. MexaHHM3M pEakIMH.
TernnoTel OTACNBHBIX CTAIUN U CyMMapHBINA TerIoBoi 3¢ ¢dekt. KiuHeTtnka raioreHupoBaHus METaHa.
OHeprerTudeckas IuarpaMma peakuuu. OHeprus axkrtuBanuu. IlepexomHoe cocrosHue. Peaknuun
raJJOTeHUPOBAHUS TOMOJIOTOB METaHa: OPUEHTAIHSA, PEAKIIMOHHAS CIIOCOOHOCTD, PETHOCEIIEKTUBHOCTb.
Psn ycTOWYMBOCTH aNKWIIBHBIX pagukayoB. [[pyrue paaukainbHble (LIETIHbIE W HELETHbIE) pPeakLuu
ankaHoB. Peaknus KonoBanoBa, mexaHusMm peakuuu. CynbdoxsopupoBanue no Pumay, Mexanusm
peakuuu. [ToHsTHE 00 MOHHBIX peakIMAX aJkaHoB. IoH MeToHHUS.

1.7. lluknoankaHsl.

I'omonornueckuit psag. M3omepus. Homenknarypa. CrnocoOsl nosnyuenus. [IpoctpancTBeHHOe
u 2nekTpoHHoe crpoeHue. Konpopmarnuu. Tunbl HanmpspkeHud B HMKIax (YrJIOBO€, TOPCHOHHOE,
TpaHCaHHYJsApHOE). OTHOCUTENbHAas YCTOMYMBOCTh LUKJIOAlIKaHOB. dusnueckue cBOICTBA.
[loTeHuMansl WOHM3ALIMM U DBJIEKTPOHHOE CPOJCTBO, OOIIas XapaKTEpUCTHKA PEaKIMOHHOU
cnocobHocTH.  KoHdopmamuu  mukiorekcaHa.  OKBaTOpUalbHble M aKCHAJIbHBIE  CBS3H.
[IpocTpaHcTBeHHas U30MEpUS 3aMELIEHHBIX IUKJIOreKcaHoB. Peakiuu nukinoankanoB. OcoOeHHOCTH
peakuuii MaJbIX LUKIOB. BakHelIne mpencTaBUTENW: LUKIONPONAH, IUKIOMNEHTaH, [UKJIOreKCaH,
JEKAIMHBI, CTEPOUBI, aJaMaHTaH.

1.8. AnkeHbl.

I'omonorunueckuii psa. M3omepus. Homenknatypa. CriocoOsr nosmydenusi. [IpoctpancTBeHHOe
CTPOEHHME M NMPOCTPAHCTBEHHAS] M30MEPUsS aJIKEHOB. DJIEKTPOHHOE cTpoeHue. dusndeckue CBONCTBA.
[loTeHunansl WOHM3ALMM U DJIEKTPOHHOE CPOJICTBO, OOIIAasl XapaKTEPUCTHKA pPEeaKLHOHHON
CIIOCOOHOCTH.

Peakuuu ankeHoB. Peakuuu sneKTpOQMIBHOTO NPUCOENWHEHUS AJIKEHOB: IMPHCOEAMHEHHE
raJIOT€HOBOJOPOJOB, BOJBI, TIaJONCHOB; MEXaHU3Mbl peakuuii. Peaknus oOxcUMEpKypUpOBaHUS-
JIeMEepKYpPUPOBaHUS, MEXaHU3M peakluu. [ uapoboprupoBaHue aJKeHOB, MEXaHU3M peakiuu. BiusHue
CTPOEHUS AIKHJIOOpaHa Ha PETHOXMMHUIO peakiuu. TpaHchopMmalvy aaKuiIOOpaHOB B COEIMHEHHS
apyrux  kiaccoB. OcOOEHHOCTM  MOJY4YeHHs  CIHUPTOB  4epe3  KHUCIOTHO-KAaTaJu3upyemMoe
NPUCOETUHEHNE BOJBI, OKCUMEpPKYpHUpOBaHHME-AEMEPKYpHpPOBaHHE M  TMAPOOOpUpOBAaHHE C
MOCJIEAYIOIUM OKUCICHHEM. PernocenekTUBHOCTh pPEaKIUil AJIEKTPOPHIBHOTO MPUCOEIUHEHHUS.
[TpaBua0 MapKOBHHKOBA U €0 TEOPETUUECKOE 0OBICHEHHE.
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CBoboaHOpaauKalbHOE TpHCcOoeanHeHne OpomoBogopoaa (mepekucHslii >¢dext Kaparma),
MEXaHM3M peaklUuu. Peaknuu paaukanbHOrO 3aMEIIEHUs AJIKEHOB, IPOTEKAIOLIUE C COXPAHEHHUEM
JBOMHON CBSI3U: QJUIMJIBHOE TaJlOTEHUPOBaHUE (XJlopupoBaHHE 1O JIbBOBY, TraJIOTEHUPOBAHUE IO
Bomto-LHurnepy), mexanusmbl peakiuil. O30HOIN3 AJIKEHOB C MOCIEIYIOIIMM BOCCTAHOBJICHUEM,
3aBUCHUMOCTh CTPOEHMS MPOAYKTOB O30HOJIM3a OT YCJIOBUH BOCCTAHOBJIEHMS. OIOKCHIWPOBAHUE
ankeHoB (peakuus Ilpunexaesa). Cun-TUTHAPOKCUIMPOBAHUE AJIKEHOB: peakiusi Barnepa, peaxuus
Kpure, meron Maiinca, peakuuss BynBopaa); MexaHU3Mbl peakuuid. Axmu-IUTHAPOKCUIMPOBAHUE
ankeHoB (peakuusi IIpeBo), Mexanusm peakuuu. Tpancdopmarus aaKeHOB B ajbAETHIIbI, KETOHBI U

KapOOHOBBIC KHCIOT. OKUCIICHHE aJIKEHOB B MPUCYTCTBUU colieit maytanus (Bakep-miporecc).

I'unpodopmumupoBanue QJIKEHOB, MOJIyYeHUE CIIUPTOB u aJbJCTUJIOB.
KommnekcoobpazoBanue oneuHOB C MEPEXOAHBIMU MeTaUlaMU. ['OMOTreHHOE€ U TeTepOreHHOe
ruapupoBanue. KapOensr u kapoeHou pl. CTpOCHNUE CUHTIETHBIX M TPUILICTHBIX KapOCHOB. MeTobl
reHepanuu kapOoeHoB. Peakiuu ankeHOB ¢ kapOe€HAMHU W UX aHAJIOTaMHU, CTEPEOXHMMHUS Mpoliecca.
Peaknus Cummonca-Cmuta. [lonmumepusarusi ankeHOB (MOHHAs, paauKalbHAasl, KOOPAWHALMOHHAS).
CrepeoperynsipHble MOIUMEpbl. BaxkHeiline npeacTaBUTEeNU: OTHIEH, MPONWIEH, OyTeHBI,
LUKJIOT€KCEH.

Paszoen 2. Ankanvl, yuxnoanxkamsi, aikeusl, AIKUHbL U NOIUECHDL.

2.1. AnKkuHBIL

['omonornueckuit psa. M3omepus. Homenknarypa. CriocoOsl monydenus. [IpoctpancTBeHHOE
U 2J1eKTpoHHOE cTpoeHue. dusnueckue cpoiicTBa. [loTeHnnanbl HOHU3AUH U JIEKTPOHHOE CPOCTBO,
oOmiasi XapakTepUCTUKa peakIUOHHON crmocoOHocTH. Peakumu ankuHoB. CH-KucnotHocts
TEPMUHAJBHBIX AJKUHOB, MOJIYYCHUE HATPUEBBIX, JIMTHEBBIX, MAarHUEBBIX, MEAHBIX U CEPEOPSHBIX
MPOU3BOJHBIX AaJKUHOB. AIETWICHUIBI, CTPOGHHWE U CBOWCTBA. Peakiuu 31eKTpoUIBLHOTO
MPUCOCIUHECHHS, UX MEXaHU3MBbl M cTepeoxumusi. HykneouinpbHOoe mnpucoeAMHEHHE K alIKMHaM,
MexaHu3M peakuuud. Okucnenne ankuHOB. (CTEpeoceNeKTUBHOE BOCCTAHOBIICHUE AJIKUHOB:
TeTEePOreHHOE TUIPUPOBAHUE ATKHMHOB M BOCCTAHOBIICHHE IIEJIOYHBIMU METANIaMH B O KHIKOM
aMMuake. Murpanus TpOMHOW CBSI3M B TEpPMHUHANIbHOE TNoJyiokeHue. Onuromepuszanus. Baxueimme
MIPEICTaBUTENN: all€TUIIEH.

2.2. AIKagueHbl U OIUEHEI.

I'omonornueckuit psia. Knaccudukanus. Mzomepusa. Homenxnarypa. CrnocoObl monydeHus.
Annensl. [loHsiTHE O CTpPOEHMM M CBOMCTBax. AJIKAIUEHBI C CONPSKEHHBIMU JBOWHBIMU CBA3SIMHU.
[TpocTpancTBEHHOE U SIEKTPOHHOE cTpoeHue OyTa-1,3-1uena. Xapakrepuctuka cBsizeil. CornpspkeHue.
OueHkn sHepruu conpsbkeHus. Puznueckre cBoMcTBA. [loTeHIManbl MOHU3ALMKM U 3JIEKTPOHHOE
CPOJICTBO, O0IIasi XapaKTePUCTUKA PEAKITMOHHON CITOCOOHOCTH.

Peakuuu anka-1,3-muenoB. OcoOeHHOCTHM peakinuii mnpucoenuHeHus: 1,2- u  14-
(compspbkeHHOE) — TpUcoenuHEeHHWe. MexaHu3mbl  peaknuii. [loHATHE O  KHHETHMYECKOM |
TEPMOJUHAMHYECKOM KOHTPOJIEC PEakIuil 3eKTpoPpuiILHOTO MpucoeuHeHNs K ankeHam. [IpumeHenne
B TIPOMBINUICHHOM cuHTe3e. [loHsATHE O HaTypaJbHOM M CHHTETHYECKOM Kaydykax. Baxkueiimme
npencraButenu: 0yra-1,3-nueH, MUKIONEHTaINeH, [IMKJIOANKAIUCHBI, TEPICHBI, IOJTHEeHbI, KAPOTHH.

[lonsiTHE O TEPUIMKIMYECKUX  PEaKIUsIX, WX OCOOCHHOCTHM W  KJIaCCH(PUKAIIHSL.
Huknonpucoenunenue. lluknonumepusanus ankeHoB. Peakuum J[unbsca-Anbaepa. Konuenmus
rpaHudHbIX opOutaneii. OObsACHEHHE OCOOCHHOCTEH TpoTeKaHus peaknuu Jlunbca-Anpaepa ¢
MO3UIIMHU KOHIIETIIMYA TPAaHUYHBIX opOuTaneit. Mcnonp3zoBanue peakuuu [unbca-Anbaepa 1is CHHTE3a
OMIIMKJIMYECKUX M TOJMIMKINYECKUX COEAUHEHUH, ouoo-mpaBuio. [loHsTHe 0 rerepopeakuuu
Junbca-Anbrepa (XeleTporHble mpolecchl). (Opmo-XWHOAWMETaHbl KaK pEeareHThl B PEAKIUSIX
Junbca-Anbaepa: CHOCOObI ux reHeparumn u MIpUMEHEHNE B OpraHUYECKOM
cUHTe3e. JneKkTporukiInueckue peakiun. [Ipasuno Byasopaa-Xoddmana. 3aBUCHMOCTE CTEPEOXUMUN
MPOJIYKTOB AJIEKTPOLMKIN3AUN OT YCJIOBHM OCylecTBieHus mpouecca. [lonsatue o peaknusax 1,3-
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TUIIONIAPHOTO IMKJIONPHUCOSIMHEHHS: TpUMeEpHI 1,3-AunonspouinoB, perHOXUMHS U CTEPEOXHUMHUS
mporecca.

Pazoen 3. Apomamuueckue coeounernus.

3.1. ApoMaTuyHOCTb.

OcoOenHocTH (PU3HYECKUX U XUMHYECKUX CBOMCTB OeH3oia. COBpeMEeHHbIE MPEACTABICHUS O
CTpoeHUH O€H30i1a. ApoMaTH4YecKHii Xapaktep OeH3osia. DHeprusi compspkeHus. Pacuer Monekysbl
Ooenszonma mo wmeronxy MOX: nguarpaMma SHEPreTHUYECKHMX ypoBHeW, sHepruu MO. DOuHeprus
JeIIOKaIN3aIuu TT- SJEKTPOHOB (dHEprusi pezoHanca). ['paduueckue mzobpaxkenus n-MO. B3MO u
HCMO 6en3ouna.

Kpurepuu apomaruynoctu. [IpaBuno Xiokkens. I'paguueckuii MeTo1 OCTPOCHHS TUArpaMMbl
SHEPreTHYECKUX ypOBHEW apomarumyeckux coeauHeHuid (metony @pocra). HebOenzougnbie
apOMaTUYECKUE COEIUHEHUS, HEHUTpaJbHbIE MOJEKYJbl W HMOHbl. AHTHApOMAaTHYHOCTb U
HEapOMaTU4HOCTh. [IoHATHE O TOMOAPOMATUYHOCTH.

3.2. CoenuHeHust OEH30JIBHOTO Psiia.

Wzomepus. Homenxmarypa. CrnocoObl monyudeHus. I[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE
crpoenue. ®dusmveckue cBoMcTBa. lloTeHIMAanNBl MOHU3AIMHM W DIEKTPOHHOE CPOACTBO, OOIIas
XapaKTePUCTHKA PEaKIIMOHHOW CIIOCOOHOCTH.

Peakuuu snextpodumibHOro 3aMenieHus. Peakium OeH3051a: HUTPOBAaHWE, TaJIOTEHHUPOBAHUE,
cyabbupoBaHUe, alKWIMpoBaHue W amunupoBanue no @Dpuaemo-Kpadrey. YcenmoBus peakumii.
Cragum o0pa3oBaHUS U CTPOCHHUE SIEKTPO(GHUIBLHBIX areHTOB. MSATKHE W KECTKHE SJICKTPODUIIBL.
Mexanmsm peakuun Sg2(Ar). n-Komruiekcesl. CTpoeHHE G-KOMILIEKCOB. DHEpreTHyecKkas Juarpamma
peakuuu. CkopocTbaumutupytomas cragus. Kunermueckuit wuzortonssii 3¢ddexr. Ilonarue o
KUHETHYECKOM W TEPMOJUHAMUYECKOM KOHTPOJIE PEAKIUHA OMMOJIEKYISPOro 3IeKTO(GUIHLHOTO
3aMeIIeHHUS B apOMAaTUYEKOM PAly Ha IPUMEpE peaklnu Cyab(QUpOBaHHUSL.

Bnusaue 3amectureneld B OCH30JIBHOM KOJbIIE Ha HAIMpPaBICHHE W CKOPOCTh PEaKIHid
ANEKTPO(GUIBHOTO 3aMEIICHUA: AKTHBUPYIOIIHE U JAC3aKTUBHPYIOIIUE opmo-/napa-opueHTaHThl
N€3aKTUBMpYIOIINE Mema-opueHTaHTel. Ilonatue 00 wunco-3amelleHuW, UNCO-OPUEHTAHTHI.
OpueHTHpYyIOLIEE NEHCTBUE 3aMECTUTEIEH KAaK OTPaXEHHE IEKTPOHHOIO CTPOCHMS G-KOMILIEKCA.
@daxTophl MapHUalbHbIX CcKopocTeil. [Ipyrue QaxTopel, BIUSIOLME HA COOTHOIIEHHWE H30MEPOB.
CornacoBaHHasi 1 HECOTJIACOBAHHAS OPUEHTAIM JIBYX U OoJiee 3aMecTUTeNeH.

Karanmutnueckoe ruapupoBaHue apeHoB. BoccraHoBieHne apeHoB mo bépuy, MexaHuszm
peaKIMK; 3aBUCUMOCTb CTPOCHMS MPOAYKTa BOCCTAHOBIICHHS OT 3aMECTHUTENS B OEH30JbHOM KOJIbIIE.
Oxucnenue aakuiadeH3010B8. BaxkHeimume npencrtaBuTeny: 0€H30I1, TOIYO0JI, KCUIIOJbI, KyMOJ, CTUPOJ.

OOBbsicHeHHEe peakluil OMMOJIEKYISIPHOIO 3JEKTPOPHUIBHOIO 3aMEIIEHUs] B apOMaTHYECKOM
psaay c¢ no3unuu teopun MO. Konuenuus rpaHudHbIX opOuTaneid. Peakuuu KHUCIOT M OCHOBaHMI,
JIOHOPOB M aKkuentopos ¢ no3uiuu teopun MO. TloHsATHE O 3apsIOBOM M OpOMTaIbHOM KOHTPOJIE
OpPraHMYECKUX peakluil Ha MpUMepe peaklnil OMMONEKYISIPHOTo MEKTPOPUIBLHOIO apOMaTHIECKOTIO
3amerenus.IIpaBuiia opueHTaM B peakuusax SgAl B TepMUHAX KOHLEMIMHY IPAaHUYHBIX OpOUTATIECH.

Paszoen 4. I'anocenonpouzgoonsie u MemanioopeanuiecKue cOeOUuHeHus.

4.1. I'aoreHONIpON3BOIHBIE

Knaccugukanus. Homenknarypa.

Anxun- u anmuiranorenuibl. U3omepus. Homenkmnarypa. CriocoObl mosy4eHus..
IIpocTpaHcTBEHHOE U 31EKTPOHHOE cTpoeHue. duznueckue cBoiicTa. [ToTeHnnansl HOHU3aLMK U
3JIEKTPOHHOE CPOJICTBO, O0IIAsi XapaKTEPUCTUKA PEAKIIUOHHONW CIIOCOOHOCTH.

Peakuuu HyK1€0(pMIBHOTO 3aMEIIEHUs] Y HACBHIIIEHHOTO aToMa U >MUMHHUpoBaHus. [loHsTHe
HYKJIEO(UIHLHOCTH U OCHOBHOCTH peareHTOB. AMOU/IEHTHbIE HYKJIEO(DUIbHbIE PEareHThI.

BumonexkynspHblii MexaHH3M HyKJIeo(puiIbHOTO 3amerneHus (Sny2). BiusHue oTnenbHbBIX
(akTOpOB Ha PEAKIMOHHYK CIIOCOOHOCTH TrajION€HONPOU3BOJHBIX: CTPOEHHE CyOcTpaTa, XapakTep

YXOJSIIE TPYIIbI, CHJIa HYKJICO(QHIBHOTO peareHTa, mpupoja pacropurens. CTepeoXuMusi peakiuit
Sn2.

55



MOHOMOJIEKYJISIPHBI ~ MEXaHW3M HYKJICO(DUIBLHOTO 3aMElICHUs. BiusHue OTIENbHBIX
(akTOpoB Ha PEaKIMOHHYIO CIIOCOOHOCTh TaJIOr€HONPOM3BOJHBIX: CTpPOEHHE cyOcTpaTa, IMpHpoja
HYKJICO(UIHHOTO areHTa U pacTBOpUTes. AnuaoPribHbI KaTanus. Ctepeoxumus peakuuid Sy1l.

Bnusinue pacTBopuTesl Ha HAIIPaBJIEHUE M CKOPOCTh PEAKINI HYKI€O(QUILHOTO 3aMeIlIeHUSI.

Peakuuu snmumuHupoBanus. [-OnumunupoBanue. Mexanusmbl E1 u E2. BumonexynsipHblii
Mexanu3Mm otmieruieanst (E2). BnusHue otrnenpHBIX (GakTopoB (CTpyKTypa cyOcCTpara, mpupoaa
peareHTa M PpPAcCTBOPHUTENs, TEMIIEpaTypa) Ha PEaKIUOHHYI0 CIIOCOOHOCTh TaJIOTCHAJIKAHOB.
Crepeoxumust peaknmii E2. Hampapienue peaknuid oTiieruieHus: npaBuia 3aiineBa u ['odmana.
@DaxTOopsl, BIUAIOLIME HA HAIIPaBJICHUE PEAKIMI OTIIEIJICHUS: YCTOMUMBOCTh AJIKEHA U CTEPUUYECKUE
a¢dextrr. [lonarue o HenykieopunbHbIXx ocHoBaHusAx (JABY, JIbH, ryanumunsl). KonkypeHmwms
peakuuit Sy1 u E1, SN2 u E2.

Bununranorenuapl.  Cnocobsl  monyudeHus. OCOOEHHOCTHM  CBSI3M  YIJIEpOA-TajOreH.
Peaknmonnass cmocoOHOCTh B peaKUMAX HYKICO(DUIBHOTO 3aMEUICHHUS, SIMMUHHPOBAHHUSA,
ANEKTPOGUIBHOTO IPUCOEIUHEHUS.

ApoMaTndecKkue TIajoreHonpou3BoaHble. OCOOEHHOCTH CBS3M YIVIEPOJ-TAJOTE€H U PEaKLUuu
3aMEIICHUS TaIOTeHa. MeXaHM3M 3aMeIICHUs TaIOTeHa B aKTHBUPOBAHHBIX rajorenapeHax (Sy2(Ar)
WIM MEXaHU3M TPHCOCIMHEHUS-OTIICIUICHHs ). [IpakTudeckoe npuMeHeHHue peakiuid Sn2(Ar):
pearent Cenrepa (2,4-quautpodTopben3on) B onpeaeneHud N-KOHIIEBOW aMUHOKCUIIOTHI B MIENTHAAX.
HeaktuBupoBaHHbBIE TalOreHONPOU3BOJHBIE apOMAaTHUECKUX YIJIE€BOJOPOJOB; APUHOBBI MEXaHU3M
3aMelIeHHs TajoreHa (MeXaHu3M OTLICTUICHUS-IPUCOEANHEHNUS). DIEKTPOHHOE CTPOSHHE U CIIOCOOBI
reHepanuuu apuHOB. BaxHeiline mnpeAacTaBUTENN: METWIEHXJIOPHUA, XJIopopopM, IUXJIOPAITAH,
(bpeoHbl, TeKCaxXJOPIHMKIOreKCaH, BUHWIXJOpHA, Tedmon, xjopbenszon, xmoponpen, JIT.
DKoJ0ru4eckue npooaeMbl MPUMEHEHUS TaJoreHOIPOU3BOIHBIX.

4.2. MeTtamiopraHuuecKie COeIMHEHHUS.

Tunbl CBA3€d B DJIEMEHTOPraHUYECKUX COCIMHEHUSAX. XapaKTEPUCTHKA CBSI3€U YIIEepOAd-
3JIEMEHT B 3aBHUCHUMOCTH OT IIOJIOKEHHUs 3jeMeHTa B Ilepuonnyeckoil cCHUCTEME 3JIEMEHTOB.
Merannoprannueckue  coeauHeHus.  Homenkmarypa.  CnocoObl — HOJy4YyeHUS  JIUTUH- U
MarHuiopranuyeckux coeauHeHuil. Peakuus I'punbspa, mexanuszMm. CTpoeHue peakTuBoB [ puHbsipa B
KPUCTAJJINYECKOM COCTOSIHUM W B pacTBope, paBHoBecue lllnenka. Mx peakuum ¢ coOeAMHEHUSMU,
colepKalllMMH aKTHBHBII aTOM BOAOPOJA: KUCIOTaMH, CHOUPTaMH, amMuHaMu. Peakuumum c
KapOOHUJIbHBIMU COEIMHEHUSMU (JIMOKCUAOM YTJIepoJia, allbJiernjilaMu, KeToHaMu). B3anMonelictBue
¢ Hutpuiamu. Peakuus 'puHbsipa ¢ ragoreHuiaMd pa3iHYHbIX AJIEMEHTOB KAaK METOJ MOIYy4YeHUs
3JIEMEHTOPraHWYECKUX coequHeHni. [[puMenenne INTUHOPTraHMYECKUX COCIMHEHNI B OPraHUYECKOM
CHUHTE3E.

Kommiekcsl mepexoanbix MetamioB. OOmias XapakTepUCTHKA MEPEeXOJHBIX METAIJIOB H
muragoB. CtpoeHue. Tumel MpeBpalieHUs KOMIUIEKCOB NEpPEXOAHbIX MeTaioB. [lonstue o
kartanutuueckoM 1ukie. Peaknum Cysyku, Xeka, Kymanpl, Conoramupsl u bymBanbna-Xaprsura.
Mertare3uc onedpunoB. VX ponbp B KaTaiu3e MPOMBINUICHHO Ba)KHBIX OPTaHMYECKUX PEaKIUd U
aCMMETPUYECKOM CHUHTE3E.

Paszoen 5. Cnupmul, ¢penonvl, npocmeie s¢ghupel u oxkcupanwvl. Opeanuieckue coeOuHeHus: cepol.

5.1. CriupTsl.

Opnoatomuble  coupthl. Kiaccudukanms u  HomeHkiatypa. CrnocoObl  TOJTy4YeHHS.
[IpocTpaHncTBEHHOE U DJIIEKTPOHHOE CTpoeHue. BoaopoaHble CBSI3M B COUPTAX, BIUSHUE HaA
¢usnueckue cpoiicTtBa. IloTeHuuwansl HMOHM3AUMM M  BJIEKTPOHHOE CPOJCTBO; oOIIas
XapaKTepUCTUKAa  PEaKIMOHHOW  crmocoOHocTH. Xumuueckwe cBoiictBa. OH-KucnotHOCTS:
o0Opa3oBaHHE AJTKOKCHUIOB, UX CTpoeHHe M cBOWCTBA. OCHOBHOCTh M HYKJIEOQUIBHOCTh CHUPTOB U
QIIKOKCHUJI-IOHOB: PEAKIMH aTKUIUPOBAHUS W allWIMPOBaHUA. Peakuus sTepudHUKaIIN, MEXaHU3M
peakmmu. [lomydenue »¢GUpOB HEOPraHUYECKHX KHUCIOT. Peakium HyKJI€O(DUIBHOTO 3aMeNieHUs
cnupToB: ocobeHHocTH peakiuid Syl w  Sy2, peaknMoHHAs CIOCOOHOCTh, CTEPEOXUMUS,
neperpynnupoBku  Barnepa-MeepBeiiHa U TMOHSATHE O  HEKJIACCHMYECKHMX  KapOOKAaTHOHAX.
[IceBomoranoreHuIpl: 0Opa3OBaHUE ME3WIATOB, TOZUJIATOB U TPHU(QIIATOB U3 CHUPTOB, UX CTPOCHHE U
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UCIOJb30BAaHUE B OPraHUYECKOM CHHTe3e. Peakumum snuMuHupoBaHus. KucnoTHo-karanusupyemas
JeTUApaTalys: MEKMOJICKYISIpHAs JeTUApaTalys, BHyTPUMOJIEKYISIpHAs JETUAPATalysl; MEXaHU3MBI,
peaKkIMOHHAsl CIIOCOOHOCTh, HampaBieHue otmeruienus. IlpaBuno 3aiiueBa. Karamutuueckas
neruaparanud. Jlermaparanus ¢ HCIONB30BAHMEM CIELUAIBHBIX PEAreHTOB: JAerujparanus Io
bépmxeccy (Bypreccy) m mo UyraeBy. Peaknuu crnmuptoB ¢ ramoreHugamu ¢ocdopa u Cepbl:
MEXaHU3Mbl U cTepeoxumus. B3aumopeicTBue cOUpPTOB ¢ OKcHrajgoreHuaamu ¢ochopa U cepsl.
BnusiHue pactBopuTeNs Ha HalpaBlIE€HUE PEAKLUU CIUPTOB C XJIOPUCTHIM THOHMIIOM, MEXAHU3MBbI
peakuuii. OKHCIIEHHE CIMPTOB. B3amMmoneicTBHE CIHUPTOB C INEPMAHIAHATOM Kallusg U OKCHUAOM
mapranma (IV). Oxucnenue crnuproB coeauneHusimu xpoma (V1) — pearent JIkoHca, peareHT
KommH3a, peareHr Cappera. Oxucnenue c UCII0JIb30BAHUE aKTUBUPOBAHHOTO
muMetmicynbdokenaa: okuciaenue no Ceépny u no Kopu-Kumy. Oxucnenne cnupToB COeMHEHUSIMA
TUIIepBaJIeHTHOrO Hoja (okucieHue peareHToM Jlecca-Maptuna). IloHATHE O 3aIUMTHBIX Tpymax
CIIUPTOB — CHJIMJIOBBIE 3(QUPBHI COUPTOB M TETPATWIPONHPAHMIIBHAS 3aIIMTAa: CHOCOOBI BBEICHUS,
YCTOMUYMBOCTh B XOJI€ CHHTE3a M CIOCOObl ynaneHus. Ilpumenenue B npomslnuieHHOCTU. CrupThl B
OUOJIOTHH.

Muoroatomusle cnupThl. 'nukonu. ['munepun. CrnocoOsl nosnyuenus. duznyeckue u
XUMUYeCKue CcBOMCTBA. [IpakTHueckoe npruMeHEeHHE.

5.2. ®eHOoTBI.

Knaccudukamuss wu  HOMeHkiarypa. CrnocoObl  monyueHus. Dusnueckne CBOWCTBA.
IIpocTpaHCTBEHHOE M JJIEKTPOHHOE CTpocHMe. [loTeHnumansl MOHM3aLMKU U JJIEKTPOHHOE CPOJCTBO;
o0mrasi XapakTEepUCTHKA PEAKIIMOHHOW CIIOCOOHOCTH. XWMHUYECKHE CBOWCTBA. Peakmmu THIPOKCH-
rpynmnsl. KucinotHocts. Bnusnue 3amectureneii B KoJblle Ha KHCIOTHOCTh. (OOpa3oBaHue
(EeHOKCHIOB, WX CTPOCHHWE M CBOWCTBA. Peaknmm ankuiupoBaHHWS W alMIUpPOBaHHS (DEeHOIIOB,
MEXaHU3M peakuuu. Peakuum apomMaTH4ecKoro sAapa: TaJlOreHUpPOBAaHUE, HUTPOBAHMUE,
Cyab(UpOBaHME, HUTPO3MpPOBAHHWE, peaknus [arrepmana, peakius [yOeHa-Xema, peaknus
Bunbcmaiiepa-Xaaka. Peakuus Kosbbe, ee MexaHM3M M BIUSHHE pa3lIU4yHbIX (DAaKTOpOB Ha ee
pesynbrar. Peakuust Pelimepa-Tumana. B3aumopeiictBue ¢ GopmalibaeruioM, MEXaHU3M pEaKIUu.
I'mnpupoBanue u okucienue ¢(eHonoB. CrabuiabHble (HEHOKCUIbHBIE paauKaibl. DeHOJIbHbIE
cTaOMiIM3aTopbl MOJIMMEPHBIX MarepuanoB. [leperpynnupoBKky —aIMIOBBIX  (IIE€pEerpyHIHpOBKa
Knsifzena) u cnoxssix 3¢gupos (neperpynnuponka @puca) penosnos. [IpuMeHeHre B MPOMBIIUIEHHOM
OpraHM4eCKOM CHHTE3€.

5.3. Ilpocthie 3GUpHI.

Knaccuduxanus u HomeHkinarypa. Cnocodsl mnonyueHus. Dusnueckue CBOMWCTBA.
IIpocTpaHCTBEHHOE M JJIEKTPOHHOE CTPOEHHE. XuMHUYeckue cBoWcTBa. OcHOBHOCTh. Peakiumn
KHCIIOTHOTO pacIlEIJICHUs:: MEXaHM3Mbl W HalpaBleHME peakuuid pacuierieHus. OKuciaeHue
KHCIIOpOJOM Bo3ayxa. [IpyMeHeHne B OpraHn4eckoM CHHTESE.

[Muknueckue 3¢upsl. Kpayn-3¢upsl. KomiekcooOpa3oBanue ¢ MOHaMHU METALIOB.
IIpuMeHeHne B aHaTUTUYECKOW XMMHHN, OPTaHUYECKOM CHHTE3€ U TEXHOJIOTHH.

5.4. OxcupaHsl.

N3omepus. Homenknarypa. Cioco6sl nomydenus. @usnueckue cBoiictsa. [IpocTtpancTBeHHOE
U DIEKTPOHHOE CTPOCHHE JTWICHOKCHJA. XHUMHUYECKHE CBOMCTBA. Peakumm ¢ packpslTuEM
STMOKCHIHOTO KOJIbLIA MO JISHCTBUEM pa3IMYHbIX HYKJICO(UIbHBIX peareHToB. MeXaHu3Mbl peakiuii 1
HanpaBlieHHE PACKPBITHS KoJbla. KUCIOTHBIE M OCHOBHBIM KaTallu3 HYKJIEO(UIBHOIO PACKPBITHUS
OKCHPAHOBOTIO UK. [[puMeHeHne B MPOMBIIITIEHHOM OPraHU4eCKOM CHHTE3E.

5.5 Oprannueckue COeJMHEHNs CEPHI.

Knaccugukanus u HoMmeHkinarypa. Tuomnsl 1 THoapupel. CrocoObl nomyyenus. dusznueckue
cBoiictBa. [IpocTpaHcTBeHHOE W IJNEKTPOHHOE cTpoeHHe. OOImas XapaKTepHUCTHKA PEaKIMOHHOMN
CIOCOOHOCTH. XUMHUecKue cBoiicTBa. KucinotHocTh M ocHOBHOCTh. HykieoduibHbIi CcBOCTBA.
Peakuuu okucnenus. Cynbdokcuasl u cyinbdonsl. I[lpumenenue cynb)okcuIoB B OpraHMYECKOM
cunrese. HykneodusabHble cBoiicTBa Cyab(POKCUIOB, UX aMOuaAeHTHBIN xapakTtep. CH-KucnotHocTs.
Peaknusa Kopu-YHaikoBckoro.
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Pazoen 6. Anvoecuovt u kemonwl. Kapbonosvie kuciomul u ux pyHKYUOHAIbHbIE NPOU3BOOHDBIE.

6.1. Anpaeruabl U KETOHEL.

Knaccudukammmst wu  HomeHnkimarypa. CnocoObl  monydenus. @DuU3MYECKHe  CBOWCTBA.
[IpocTpaHCTBEHHOE U 3JEKTPOHHOE CTpoeHHue. IloTeHnuanbl MOHM3alMKd U 3JEKTPOHHOE CPOACTBO;
o0IIasi XapaKTepUCTUKA PEaKIIMOHHOW CIIOCOOHOCTH. XuMudeckue cporictBa. OCHOBHOCTH. Peaknuu
HYKJIEO(DHIBHOTO MPUCOESTUHEHUS: 00N MEXaHI3M, OCHOBHBIN M KUCIIOTHBIHM KaTallu3, CTEPEOXUMHUSL.
Peaknun mnpucoenuaenus O-HyKIeo(UIOB: BOJBI, OJHOATOMHBIX M MHOTOATOMHBIX CIHUPTOB,
AJIKOKCUJIOB; ME€XaHU3Mbl peakuui. [IoHATHE 0 3alUTHBIX IPYIIIaxX albJAETUI0B U KETOHOB: OKCOJIAHBI,
CIOCOOBI MX CHHTE3a, YCTOWYMBOCTH B XOJ€ CHHTE3a W CcHocoObl ynamenus. llpucoeaunenue S-
HYKJICODWIOB: TUAPOCYIbGUTAa HATpUs W THOJOB; MeXaHW3Mbl peakuui. 1,3-/lutnanbl u wux
WCIIOJIb30BAHKE B CHHTE3E AlIbJICTUIOB U KeTOHOB. KOoHIIeTINs 00palieHusl MOJISIPHOCTH KapOOHUITEHON
rpynmnsl. [Ipucoenunenne C-HykieopuIoB IUaHUI-aHUOHA, AKWUHUA-WUOHOB, METAIJIOOPTaHHUYECKUX
coequHeHni, WMaoB (ocdopa (peakius Burtrra), mexanu3msbl peaknuii. [lomydeHne amiuiaoBeIX U
MpOnapruyioBeix cnuptoB. Peakuuum c N-Hykineodunamu: amMmuaka, MEPBHYHBIX U BTOPUYHBIX
aMUHOB, TUJIPOKCUIIAMUHA, TUJIPa3uHOB; MEXaHU3MBbI peaKiui. Peakun c
rajoreHoHykJIeopuaamu. OTHOCUTEIbHAS PEAKIIMOHHAS CIIOCOOHOCTD ANbJIETUI0B U KETOHOB.

CH-KucnotHocts U KeTo-eHoONbHas TayroMepus. Enonuzanumsa. Peakiuu ¢ yuactuem a-
BOJOPOAHBIX aTOMOB. Peakiuu o-raJoreHupoBaHus, HM30TOMHOTO OOMEHa U paleMU3alllu;
MEXaHU3Mbl PEAKIUN, KUCIOTHBII U OCHOBHBINA KaTajiu3 3THX peakiuui. EHONAT-UOHBI, UX CTPOCHUE U
CTIocO0BI TeHeprpoBaHus. [IBOWCTBEHHAsI pEaKIIMOHHASI CTIOCOOHOCTh CHONAT-MOHOB. AJIKMIMPOBAHNE
U alWJIUMPOBAHUE EHOJSAT-MOHOB, MEXAHU3MbI peakUui. AJbJOJIbHOE MPUCOEINHEHNE U KPOTOHOBAs
KOHJICHCAIIMS: MEXAaHHU3Mbl PEaKLUMil, KUCJIBbIA W OCHOBHBIN Karanmu3. llepekpecTHas anbaojibHas
KOHJCHCAIUsl, €€ OCOOCHHOCTM M HeJOCTaTKu. HampaBineHHass anbIofHas KOHJEHCAIMs C
WCIIOJIb30BAaHUEM JIMTUEBBIX W KPEMHHEBBIX €HOJNATOB. [lepekpecTHas anbaofibHas KOHICHCAIIHS
apoOMaTHYECKUX aibJerua0B WUiIM Qopmanpieruia ¢ anudaTU4ecKUMU albJIerujaMid U KEeTOHAMHU
(xonneHcauusa Kunsizena-llImuara). Peakuust Ilepkuna, ee MexaHu3M. AMHHOMETHJIMPOBAHUE
abJIETHJIOB U KETOHOB (peakius MaHHHMXa), ee MexaHu3M. Peakuusi anpIeruioB U KETOHOB C O-
raJioreHo3aMelIeHHBIMU CIIOKHBIME dpupamu (peakuus Pedhopmarckoro).

Peaknuu okucieHus: OKUCIEHHE peakTUBOM J[>koHca, peakTuBOM TosuieHca, COeMHEHUSIMU
mapranua (VII). OxuciaeHne o-METUIEHOBBIX TPYII ajdbACTUIOB M KETOHOB JIMOKCUIOM CeJeHa.
Peakuust baiiepa-Bunnurepa, ee MexaHusMm, BIUSHUE CTPOEHHUs cyOcTpaTa Ha pe3ylbTaT PeakIuu.
Peakuuss Kanuuimmapo, ee mexanusm. llepexpectHas peakuuss Kanauunmapo. BoccranoBienue
albJETHI0OB M KETOHOB C MOMOIIbI0 KoMmIuiekcHbIX ruapuaoB (NaBH4, LiBHs, LiAIHY),
0COOEHHOCTH MPOIIEcCa, KOHTPOJIb XEMOCEIEKTUBHOCTH BOCCTAHOBIICHUSI B MPUCYTCTBUH JAPYTHUX
GbyHKIIMOHATBHBIX Tpynil. CTEpeoXUMUs BOCCTAHOBIECHHUS KapOOHUIBHOW TPYNIBl B XHPAIbHBIX
cyoctparax: mpaBuiio Kpama. BoccranoBieHue KapOOHWJIBHBIX COEJWHEHUM JIO aJIKaHOB
(Boccranosnenue no Knemmenceny u no Kmxunepy-Bonsdy).

Peaknun apomaTHYecKMX albJervIOB U KETOHOB C Yy4YaCTHEM apOMaTHYECKOro sjpa.
[IpuMeHeHue B IPOMBIIIIIEHHOM OPraHUYECKOM CUHTE3E.

6.2. KapO6oHOBBIE KUCITOTHI U UX (PYHKIIMOHATBHBIEC TPOU3BOIHBIE.

OnHOOCHOBHBIE KapOOHOBbIE KUCHOTHL. Kiaccudukamus u HomeHkinatypa. CrnocoOsl
nosydyeHusi. IIpocTpaHCTBEHHOE UM D3JEKTPOHHOE CTpoeHue. BoaopoaHblie cBsi3u B KapOOHOBBIX
kuciorax. @usnueckue cBoiictBa. Xumuueckue cpoiictBa. OH-KucnotHocTs. 3aBUCHMOCTh MEXAY
CTPOEHHEM U KHUCIOTHOCTBIO. Opmo-3ddexr. OCHOBHOCTh KapOOHOBBIX KHCIOT. Peakmms
sTepuUKalnK, ee MeXaHu3M. B3anMmojeiicTBre ¢ aMMHAaKOM, TIEPBUYHBIMUA M BTOPUYHBIMU aMUHAMH,
MexaHu3sM  peakuuil. IloHatne o  KoHAeHcupyromux — peareHTax Ha npumepe  N,N'-
JTUIUKIOTeKCUIIKapOOIMUMUIa, MEXaHU3M Tpoliecca. OOpa3oBaHUe TaJOTeHAHTUIPUIOB, MEXaHU3MBI
peakuuii. Peakiiuu kapOOHOBBIX KHCJIOT C YYaCTHEM O-YTJIEPOJHBIX aTOMOB: O-TJIOT€HUPOBAHUE 10
I'enmio-®onbrapay-3eIMHCKOMY, MEXaHU3M peaKkiuu. BoccranoBnenue. Peaxnun
JEKapOOKCUITMPOBAHUS: JIEKTPONIH3 CoJiel KapOOHOBBIX KUCIOT 1o Konkbe, mekapOokcummpoBaHue
no J{roma u no bopoanny-XyHCAMKKEPY, MEXaHU3M PEAKIIMH.
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OyHKIIMOHAIBHBIE IPOU3BOIHBIE, KAPOOHOBBIX KUCIIOT: TaJIOT€HAHTUAPHUIBI (AU aIOTeHHIBI),
aHTUJIPU]IBI, CIIOXKHBIE Y(PUPBI, aMUABI, HUTPUIIbL. OCOOEHHOCTH MPOCTPAHCTBEHHOI'O U 3JEKTPOHHOTO
crpoeHusi. KuUCIOTHBIE M OCHOBHBIM KaTalnu3 B XHUMUU (PYHKIMOHAIBHBIX MPOU3BOIHBIX
KapOOHOBBIX KHUcHOT. [ToHsATHE 0 HYKIIEODUIBHOM KaTalu3e.

['anorenanrunpunasl. CriocoObl monmydenus. BzaummopeiictBue ¢ Baxuedmmmu N- u O-
HyKkjieodmiaMu (Boia, COUPTHI, aMMHAK, AMUHBI, THPA3UH, METAITIOOPTaHUYECKUE COEIUHEHUS —
Mero ['miamaHa g cHHTE3a  KapOOHWIBHBIX  COEAMHEHUI), MEXaHU3Mbl  pPEaKLUM.
Boccranosinenue 10 anpaeruoB 1o Po3zeHMyHny-3aliieBy M IpU IOMOIIM KOMIUIEKCHBIX
rupu0B. BzaumosneiicTeue ¢ nuazoMeTanoM (peakuusi ApHara-OucTepTa), MEXaHU3M PEaKLHH.

Crnoxuble 3¢upbl. CiocoOb! nomydeHus. ['Maponn3 cioXHbIX 3QUPOB B YCIOBHUSIX KUCIIOTO U
OCHOBHOI'O  KaTajM3a,  MEXaHW3Mbl  IPOLECCOB.  AMMOHOJM3,  MEXAaHU3M  pEaKLHUHU.
[lepestepuduxanus, MexaHu3M peakuuu. Peakuuu ¢ MeTaJJIOOPTaHUYECKHMMH COCAMHEHMSIMH,
BOCCTAHOBJICHHE /IO CHUPTOB M anbaerugoB. CroxnoadupHas kouzaeHcamus Kisiizena, ee
MexaHu3M. [lepekpectnas konaeHcauus Kisiizena. BHyTpuMonekynsipHas KOHIEHCAUS CI0KHBIX
3¢upoB auKapOOHOBBIX KHUCIOT (KoHAeHcanus Jlukmana). KoHmeHcamus CI0OXHBIX 3(QUPOB C
KapOOHWJIBHBIMHU COCIMHEHUAMU. ALIMIIOMHOBAsI KOHACHCALIMS.

AHTuApuasl KapOOHOBBIX KHCHIOT. CrmocoObl momydeHus. Peakumy aHTHAPHIOB KHCIIOT.
Keren, nonydenue u cBoicCTBa.

Hutpunel. CrniocoOsl mosydenus. Kuciplii ¥ IIETOYHOM THUAPOIN3 HUTPUIOB, MEXaHH3M
mpoueccoB. BoccTaHOBIIEHHME KOMIUIEKCHBIMM THAPHAAMU METAUIOB 10 AMUHOB M aJbJETUIOB.
B3aumoneiicTBue ¢ MarHui- W JUTUHOPTAaHMYECKMMH COCIMHEHHSMU. KHCIOTHO-KaTalIM3upyemoe
B3aMMO/JICHCTBUE HUTPUJIOB cO cupTaMu (peakuus IIuHuepa). Peakius HUTPUIIOB C HEHACBILIEHHBIMU
coequHeHusaAMH (peakuus Putrepa).

Amunpl. CriocoObl nosyuenust. I'uaponus, MexaHu3M peakiuu. BoccTaHoBieHue 10 aMHHOB.
Herunparamus amunos. [leperpynmuposku ['opmana u Kypimyca, MexaHH3MBI peaKIIHid.

Beicie sxupHble kuciaoThl. CriocoObl momyueHus. dusnyeckue M XMMUYECKHE CBOWCTBA.
OyHKIMOHAIbHBIE MPOU3BOAHBIE BBICIIUX JKUPHBIX KHUCIOT. BpICHiMe >KUpHBIE KHCIOTHI B
ouonoruu. Ilpocteie mumuabl: xupbl U Macna. Bocku. Croxnble nununasl. Ilpocrarmanaussl,
0COOEHHOCTH MOJIEKYJISIPHON CTPYKTYPBHI.

MHOroocHOBHbIE KapOOHOBBIE KHCIOTHI. JJuKapOOHOBBIE KMCIOTHI ) KUPHOTO U apOMaTHYECKOTO
psana. Howmenxnartypa. CrocoObl mnonyueHus. ®Pusnueckue M Xumuueckue cpoiictBa. OH-
Kucnornocts. OOpazoBaHue (yHKIMOHAIbHBIX MPOU3BOAHBIX. Peakuuu, mpoTekarolme Mpu
HarpeBaHuM. Lluknnueckue aHTUapUIbL: MONydYeHre, cBoiicTBa. [IpumeHeHrne TukapOOHOBBIX KUCIIOT B
IIPOMBIIIEHHOM OPraHUYeCKOM CHHTE3E.

1,3-JlukapOoHmIbHBIE COeAMHEHHS (MAJIOHOBBIN 3(hUp, alleTOYKCYCHBIA AP U €ro aHAJIOTH),
X CrnocoObl mnonydyeHus, crpoeHue, CH-kucnotHocts. EHOMATHI 3(HpOB: CTpoeHHe, peakiuu
QIKWIMPOBAaHUS, AaI[WJIMPOBaHUS, THUJPOIM3a, JAeKapOoKcuiaupoBaHus. KuciotHoe u KeTOHHOE
pacuienjeHue aneroykcycHoro sgupa. CHHTE3bl KapOOHOBBIX KHCJIOT W3 MaJOHOBOTO 3dupa.
[TomydyeHne KUCIOT M KETOHOB M3 ameTroykcycHoro sdwupa. 1,3-JI[ukapOOHMIIbHBIE COCTUHEHUS B
peakuun Muxasnsa. Peakuumm koHzeHcauuu 1,3-IMKapOOHMIIBHBIX COETUHEHUH C  ajbAeruaaMu
(peaxums Kuésenarens).

6.3. a,B-Henacelennble kKapOOHUIIbHBIE COCTUHEHHUS.

o,B-Henaceimmennsie  kapOoHWIBHBIE coeauHeHUsA. CrnocoObl mosydeHus. Duznueckue
coiicTBa. IIpocTpaHCTBEHHOE M AIIEKTPOHHOE CTpoeHMe. XUMHUecKue cBoiictBa. HykneodumbHoe
MIPUCOEIMHEHUE K 0,-HEeHACHIIIEHHbIE KapOOHWIBHBIM COEAUHEHUSM: 1,2-mpucoenuHeHue (mpsmoe
npucoenuHenue) u 1,4-npucoenuHenne (ConpspbkeHHOE MPUCOeTMHEeHNe, peakius Muxasis). JJoHopbl
n axkuenTopsl Muxasns. @akTopbl, BIUSIOLUIME Ha THUI MPHCOEAMHEHUE: CTpoeHHe cyOcrpara,
CTpoeHHE peareHTa. lIpucoennHeHHe METalJIOOPraHMYEeCKUMX COEIMHEHUMN: PEaKTHBOB [ 'pHHBbIpA,
JUTUAOPTaHWYECKUX  COCIMHEHMM W JMTUHIUANKWIKYNparoB. IlpsMoe u  comnpsbkeHHoe
NPUCOETUHEHNE I[MaHU/-aHUOHA, KOHTPOJIb YCIOBHM Ipolecca s BbIOOpa THMA MPHCOEIUHEHMUS.
[Mpucoemuuenne O-, N- u S-HykineodunoB. 3HaueHue peakuuu Muxadis B OpraHHYECKOM CHHTE3E.
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Enamunneiii meron Cropka. AHHenupoBaHue 10 POOMHCOHY, MOHATHE O KACKaJHBIX (IOMHHO)
poreccax.

Pazoen 7. A3omcoodepoicawue coeounenus u cemepoyurkiuyeckue coOeOUHeHUsl.

7.1. HutpocoeauHeHusl.

Knaccudukanus u Homenkiarypa. CrocoObl nosryuenusi. [IpoctpancTBeHHOE U 3JIEKTPOHHOE
ctpoenue. [loTeHIManbl WOHHW3AaMKW M OBJIEKTPOHHOE CPOACTBO; O0OIas XapaKTepUCTUKA
PEaKIMOHHONW CIOCOOHOCTU. XHMMHYECKHue CBOHCTBa. TayTroMepusi MEpPBUYHBIX W BTOPUYHBIX
anudaTHIecKuX HUTpOCcOoeAUHEHHH. [IpUUnHbI MOABMKHOCTH aToOMa BOJOPOJA MPH O-YTIIEPOAHOM
atome. CH-KuCIOTHOCTH MEpPBUYHBIX M BTOPUYHBIX HUTPOAIKAHOB MU KUPHO-apOMATUUYECKUX
HuTpocoeauHeHuil. Peakiuu co menoyamu. Ctpoenue coieil. BzanmoeiicTBue HUTPOHAT-UOHOB C
KapOOHMJIBHBIMU COEIUHEHUAMH (peakius AHpHU). ApoMaTH4YecKHe HUTpOcOoenuHeHus. Peakuuu
BOCCTAHOBJICHMSI HUTPOAPEHOB B KHUCIOW M IIENO4YHOM cpenax. [IpomexyTodHble HPOAYKTHI
BOCCTAHOBJICHUSI HUTPOTPYIIBI (HUTPO3OCOCIUHEHHS, ApUITHAPOKCUIAMUHBI, a30KCU-, a30- U
rujpazocoequHeHus1). bensuauHoBas neperpynnupoBka. CeleKTMBHOE  BOCCTaHOBJIEHUE
HUTPOTPYIINBl B  AUHUTpoapeHax. IIpumeHeHue B  NPOMBIIUIEHHOCTH;  TOKCHUYHOCTh
HUTPOCOEINHEHUN.

7.2. AMuHBIL.

Knaccudukamust wu  HOMmMeHknarypa. CmnocoObl  monmydeHws. @DU3WYECKHE CBOWCTBA.
[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTpoeHHE. [[oTeHIManbl HOHU3AUU U 3IEKTPOHHOE CPOACTBO;
o0ImIasi XapakTepUCTHKA PEaKIUOHHOW CcHmocoOHOCTH. XuMHUYecKue CcBoHcTBa. CTpoeHue u
OCHOBHOCTb. Peakiuu ¢ Kuciotamu, CTpOEHUE COJIEH, UX HOMEHKJIaTypa U CBOMCTBA. AJKWIUPOBAHUE
U alIMpOBAaHUE; MEXAHU3Mbl 3TUX peakuuil. YeTBepTUUHBIE AMMOHHMEBBIE COJIM M OCHOBAHMSL:
MIOJIy4€HHE, CTPOCHHE, CBOMCTBA; PACUICINIEHUE YETBEPTUUHBIX AMMOHUEBBIX OCHOBAHU, HAIIPABIICHUE
peakuuii. [IpaBmio I'opmana. EHaMHUHBL anKuaupoBaHHE €HAMHHOB, CONPSHKEHHOE MPUCOSAUHEHHE
€HAaMHHOB K O,[3-HEHACHIIIEHHbIM KapOOHWIBHBIM COeNMHEeHUAM. MneHTudukanus u pasaeleHue
MEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX aMHUHOB C TOMOIIbI0 OeH3oJycynbdoximopuma (mpoda
Xuncbepra). Peakuuu aMiuHOB ¢ a30TUCTOM KUCI0TOM. OCOOEHHOCTH peaKkuil 31eKTpOoPUIBHOTO
3aMEelIeHUsl  BapoOMaTMYeCKMX  aMHMHax  (HUTpPOBaHUE, TaJOreHHpPOBaHHE,  CyJIb(UpPOBaHUE,
dbopmunupoBanue). IloHATHE O 3amMTHBIX TpyNmax aMHUHOB: aleTHJIbHAS 3alluTa, 3alluTa
MPOU3BOIHBIMH YTOJIbHOM KuciIoThl (BOC- 1 FMOC-) — ycTaHOBKa 3alMThI, YCTOHYUBOCTD BO BpEeMs
CHHTE3a U CHOCOO0B! y/aneHus. AIMIMPOBaHHE AMUHOB 110 OEH30JIbHOMY KOJblly. OKHCIEHHE aMHHOB.
N-okcuasl amuHOB, pacuierienue N-okcuaoB no Koymy. [lpumeHeHne B IPOMBILIIEHHOM
OpPraHMYECKOM CHHTE3€. AMUHBI B OMOJIOTHH.

7.3 A30- ¥ AMa30COEINHEHNS.

[TosmyuyeHne nMazoCOEUHEHUN peaKIUed NMa30TUPOBAHUA: YCIOBUS NMPOBEAEHUS PEaKIUU U
MEXaHU3M, MPHUPOAA HUTPOZUPYIOLIETO peareHTa; pas3jinyus B YCTOMUMBOCTU HACBIUIEHHBIX H
apoMaTH4YeCKuX JuazocoenuHeHuil. dusnueckue cBoicTBa. [IpocTpaHCTBEHHOE U BIEKTPOHHOE
CTpOEHHE apOMaTHYECKUX JUa30CO€IUHEHUN B 3aBUcUMocTH oOT pH cpenpl, TayToMepHbIe
npeBpalleHus. XUMHUYECKHe CBOMCTBA. Peakiuu, NMpOTEKaroUMe C BBIACICHHEM a30Ta: 3aMELICHHE
IMa30HUEBOM TpyNIbl Ha TUAPOKCHU-, AaKOKCUTpymnmy, ¢Top, Hoa. Peakuum paaukaibHOTrO
3aMeIleHs] JMA3orpymnbl Ha XJop, OpoM, LMaHOTPYHIy, HHUTPOTrpyIiy, Boaopoxa, Peakiuw,
npoTeKarole 0e3 BbIIeIEHHUs a30Ta: BOCCTAHOBJICHUE /10 apUITHAPa3uHOB. A3ocouyeTanue. A30- 1
JINA30COCTABIISIIOIINE, YCIOBHS COUeTaHUs ¢ aMHHaMHM U (peHonamu. IlomyueHue U NpUMEHEHHE
a30COEIMHEHMH, a30KpacuTenu. J[nazoMeTaH, NOJy4eHUE U peaKUn ¢ KUCIOTaMH U KETOHAMM.

7.4 I'eTepOlIUKINYECKUE COSTUHEHUSI.

Knaccudpukanusa.  I'ereponukinueckue  apomaTuueckue  coequHeHus.  OcoOeHHOCTH
MOJIEKYJISIPHOM CTPYKTYpHI. [IATHUIEHHBIE TeTepOLUKIMUECKUE COeTMHeHUs: (hypaH, MUppo, THODEH.
Homenkmarypa. CmocoObl  monydenus.  [IpocTpaHCTBEHHO€ M DJIEKTPOHHOE  CTPOEHUE.
ApomatnyHOcTh. OCOOEHHOCTH  peakUuil  SIeKTPOPHIBHOrO  3aMerieHus. Anuao(poOHOCTS.
[Ipumenenne MoaUGUUIUPOBAHHBIX 3JEKTPO(UIBHBIX peareHToB. PeaklMOHHAs CHOCOOHOCTh U
opuenranus. Opouranbuelii KoHTposib. NH- Kucnornocts nuppona. Baxkneiiune peakuun nupposiar-
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aHuoHa. [IMpPPONBHBIA MK - CTPYKTYPHBIH (parMEHT NPHUPOIHBIX W OMOJOTHYECKH AKTUBHBIX
coequHeHui. lllecTHuIeHHBIE U TIOIUAACPHBIE TETEPOLUKINYECKUE COCIUHEHUS: INPUIUH, XUHOJIUH,
akpuauH. [TupuauH. DJIEKTPOHHOE CTpPOCHHE M apoMaTHYHOCTh. OCHOBHOCTh M HYKJICO(PHIBHOCTS.
Peakuuu 35ekTpoMIBHOTO M HYKICO(UIBHOIO 3aMEIICHUS: pPEaKIMOHHAs CIIOCOOHOCTh U
opuentauus. [Iupuaun-N-okcupa, ero crpoeHue, crnocoObl MOTYYEHHS] M XUMUYECKUIl CBOWCTBA.
Tayromepus 2- u 4-rufpokcu U aMMHONUPUANHOB. COEAVHEHHS C HECKOJIBKUMHU I€TepOaTOMAMH B
IUKJIE: JIMa30Jbl, OKCA30Jbl, IWA3WHBl U TpHa3uHbL. OOmas XapaKTepUCTHKA XUMHUECKUX CBOWCTB.
I'eTeponukinyeckre COeAMHEHUS B OMOJIOTHH.

Paszoen 8. Jlabopamopnuiii npaxmuxym.

Be3zonacHble mpreMsl 1 paBuiia paboThI B TA0OPATOPUN OPTaHMYECKOW XMMUHU.

Xpomatorpadusa. Buaer xpomatorpadum. Ilpumenenme TCX i uaeHTHdUKAIAN
OpPraHUYECKUX COeNMHEHHMUA. ACOPOCHTHI M AIOEHTHI, Hucnoib3yemble B TCX. BpiOop amioeHTa.
Oo6napyxenue BemiectB. KoadduruenT ynepxuBanus.

OO6mue metonasl paboTel B j1abopaTopuu opranmueckoil xumuu. Ilocyna, mambonee dacto
npuMensiemas B naboparopun. Harpesanue. Oxnaxaenue. [lepememmBanue.

Meroasl OuUMCTKM TBEpIbIX BemecTB. Bosronka (cybmumanus). Ilepeocaxnenue.
[lepexpucramnuzanus. OnpeneneHue TeMmmepaTypbl IUIaBIEeHUS. METOA «CMEIIaHHOW MpPOoObD,
JENpeccusi TEMIIEPaTyphbl IIaBJICHUS.

MeTtoapl ouMCTKH XUIKUX BemlecTB. [Ipoctas u ¢pakiuonHas neperoHka. Ileperonka mpu
aTMOC(epHOM U MOHIKEHHOM JIaBJICHUH.

MeToapl BBIAECNECHUS OPraHUYeCKUX BEIIECTB M3 PEAKIMOHHOM CMeCH. OKCTpakiusl.
[leperonka c BogsHbIM TapoM. OTrOHKa pacTBOPUTEIIS.

MeTo/p1 CrieKTpalIbHOM HIEHTU(UKALIUYA OPTAHHYECKUX COSAMHEHUIA.

CuHre3bl opraHmyeckux BemiecTB. OOuue mnpaBuia MOATOTOBKA M IPOBEJIEHUS CHHTE3A.
3amaya U CyIIHOCTh JKCIepUMEHTa. TeopeTHyeckue OCHOBBI IMpolecca. BriOop ycnoBuil peakuuu.
Pacuer cunresza. Texnuka Oe3onmacHoctu. [Ipubop ans mpoBenenust cuHtes3a. [IpoBeneHue ombITa.
KonTpons 3a xonom peakuuu. Beiienenue, ouncTka U aHalIU3 MPOIyKTa.

4 O0beM yueOHOH TUCHHUIIINHBI.

Cemectp
Bcero
Bl yueGHoi paboTsI 3 cemecTp 4 cemecTp
3E Axan, 3F Axan 3E Axag.
q, . 4. q,
OO61mas TpyA0eMKOCTh AUCHIUTIIHHBI 16 576 6 216 10 360
KonTakTHasi padoTa — ay1uTOpPHbIE 9,78 352 311 | 112 6.67 240
3aHATHS:
Jlexium 2,66 96 1,33 48 1,33 48
[Tpaktuueckue 3anstus (I13) 3,56 128 1,78 64 1,78 64
Jlaboparopusie paboTs (JIP) 3,56 128 - - 3,56 128
CamocrosiTeJibHAas pa6oTa 422 152 1,89 68 2,33 84
KonTakTHas camocTosTensHas paboTa ) i i
glmml( uz VII ons 3au / 3au ¢ oy.) 4,22 1.89 233
aMOCTOSITENIbHOE U3yYEHUE Pa3JIeIoB 152 68 84
JICITUTUTAHBI
Buabl KOHTpOJIA:
Buo konmpona uz YII (3au / 3au c ou.)
JK3aMeH 2 72 1 36 1 36
KonTakTHas paboTa — MpPOMEKYTOUHAS 08 0.4 0.4
aTTecTanus 2 1 1
IToaroroBka K ’K3aMeHy. 71.2 35.6 35.6
Buj HTOroBOro KOHTpOJIS: IK3aMeH IK3aMeH
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Cemectp
Bcero
Bi1 yuc6Hoi paGoTs! 3 cemectp 4 cemectp
3E Actp. IE Actp. 3E Act
q. q. p. 4.
OO01mast TpyA0eMKOCTh TUCIUTITHHBI 16 432 6 162 10 270
KonTakTHasi pabora — ayiuTOPHBbIE 0,78 264 3,11 84 6.67 | 180
3aHATHSA:
Jlexumn 2,66 72 1,33 36 1,33 36
[Tpaxtrueckue 3ansatus (113) 3,56 96 1,78 48 1,78 48
Jlaboparopusie paboTs (JIP) 3,56 96 - - 3,56 | 128
CamocrosiTeJbHas padora 4,22 114 1,89 51 2,33 63
KonTakTHas camocrositensHas pabora ) ) i
glmml( uz VII ons 3au / 3au ¢ oy.) 4,22 1.89 233
aMOCTOSITEIILHOE H3yUCHUE Pa3JICIIOB 114 51 63
JUCIUILTAHBI
Buabl KOHTpOJIA:
Buo konmpons uz YII (3au /3au c ou.)
JK3aMeH 2 54 1 27 1 27
KonTaktHas paboTa — MpOMEKyTOUIHAS 06 03 0.3
aTTecTalus 2 1 1
IlonroroBka K sK3aMeHy. 53.4 26.7 26.7
Buja nTOoroBoro KOHTpoOJIs: IK3aMeH IK3aMeH

AHHOTANUs padoyeil MPOrpaMMbl JUCHUILIHHBI
«®uznueckas xumus» (b1.0.13)

1. Heap AMCHUIIMHBI — PAacCKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPABISIONINX XOJIOM
XMMHYECKOro Tpoliecca, Moka3aTh 00JacTy MPUI0KEHHUS 3TUX 3aKOHOB U HAYYHUTh CTYACHTA TPAMOTHO
INPUMEHATh UX TMPU PEIIEHHUH KOHKPETHBIX TEOPETUUECKUX U MPAKTUUYECKHUX 3a/1a4, TIOHATh OCHOBHbBIE
KUHETHUYECKHE 3aKOHOMEPHOCTH TPOTEKAaHUsS XHMHUYECKMX HPOLIECCOB M pOJb KaTauu3a Jjs
XUMHUYECKON TEXHOJIOTHH.

2. B pe3yabTaTe H3yyeHusi AUCHUIINHBI 00YYAIOLIUTACS 0JI/KEH:

Obnadame CleayONMMHA KOMIIETCHIMSAMHI ¥ MHIUKAaTOpaMu ux noctmxenus: YK-6.1, YK-8.2,
YK-8.3, OIIK-1.1, OIIK-2.1, OIIK-2.3, OIIK-3.1.

3uamo:

— OCHOBHBIE 3aKOHBI (PH3UUECKOW XMMHUH, B3AaUMOCBSI3b (PH3MUECKUX M XUMUYECKUX XapaKTEPUCTHK
nporecca,

— TMYTH OIpeleNieHUs] BaXHEUIIMX XapaKTepUCTUK XWMHUYECKOTO paBHOBeCHs (KOHCTAHTHI
paBHOBECHS, PABHOBECHOTO BBIXOJA IMPOAYKTAa, CTETICHW NPEBPAIICHUS HCXOJHBIX BEIIECTB) U
BIIMSTHHSL PA3JIMYHBIX (PAKTOPOB HAa CMEIIEHHE XMMHYECKOTO PAaBHOBECHST;

— TEepMOJMHAMUYECKOE OIMCAaHHE CBOMCTB HACAIBHBIX W HEWJCAIbHBIX PACTBOPOB, MOIXOMABI K
HAXO0XKJICHHUIO MapIHATBHBIX MOJISIPHBIX BEJTMYUH KOMIIOHEHTOB PAacTBOpA.

— TEOPUIO TaJIbBAaHUYECKHX SIBICHUI;

— TEOpUU KHWHETHKH, IIyTH TEOPETHYECKOTO pacyeTa CKOPOCTeH XUMHUYECKHX pEeakluid W
OrpaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOIOB;

— OCHOBHBIE YepPTHl TOMOT€HHOTO M T€TEPOT€HHOTO KaTalln3a, MPUYHHBI YCKOPEHUS XMMHUYECKOTO
mporiecca B MPUCYTCTBUU KaTalln3aTopa.
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Ymeme:

— TPHUMEHSTh TEOPETHYECKUE 3HAHMSA M SKCHEPHUMEHTAJIbHBIE METOMBI MCCIEeIOBAaHUS (PU3NIECKON
XMMHUH IPU PEIICHUU PO(ECCHOHANBHBIX 337134,

— MpeJCKa3bIBaTh U HAXOJIUTh ONTUMAJIbHBIC YCIOBHUS MPOBEACHUS XUMHUYECKOTO TPOIecca ¢ IEIbO
MOJTY4EHHS MaKCUMAJIbHO BO3MOKHOT'O BBIX0JIa MHTEPECYIOIETO MPOYKTa,;

— PHUMEHSTh TCOPETHYCCKUE 3HAHUS M SKCICPHUMEHTAIBHBIE METOJbI UCCICIOBAaHHS (DU3NUECKOM
XMMUH JJIs1 PEIICHUs] BOIIPOCOB, BOSHUKAIONIMX MTPU M3YYCHHH KHHETUKU XMMUYECKUX PEAKIIHNA;

— TMPOBOJWTh AaHAIW3 W KPUTHYECKU OICHUBATh MOJYYCHHBIC DKCIICPUMEHTAIBHBIC JIAHHBIC,
00001maTh 1 JenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.

Bnaodemu:

— KOMIUICKCOM COBPEMEHHBIX TEOPETHYECKHX METONOB (PHU3MYECKOM XHMHUHM Ui pCIICHHS
KOHKPETHBIX HCCIIEIOBATEIILCKUX 3a/1a4;

— HaBBIKAMH ONPEJACICHUS COCTOSIHUS PAaBHOBECHS M  CaMOIPOHM3BOJIBHOTO  HAlpaBlICHUS
XHMHYECKOTO MPOIecca;

— 3HaHWSMU OCHOBHBIX 3aKOHOB (M3MYECKOW XUMHU ISl COJCPIKATEIBHOH WHTEPIpETaln
TEPMOJJMHAMHYECKUX PacYETOB;

— MeTO/aMH OIPEJCIICHUS MOPsIKa U CKOPOCTH PEAKIUH, YCTAaHOBJICHHS JIMMHTUPYIOLIEH CTauU U
MEXaHHM3Ma H3y4aeMOil XMMUYECKO! peaKIlny;

— HaBbIKAMH  COCTAaBJICHHMS  TaJlbBAHUYCCKMX  OJJCMEHTOB  JUIi  LEJeH  ONpeleiicHUs
TEPMOJMHAMHYECKUX XapaKTEPUCTHK U KOHCTAHT PABHOBECHSI UCCIIEyeMOW PeaKIiu;

— 3HAaHWSMU OCHOBHBIX 3aKOHOB XHWMHYECKOH KHHCTHUKH, BIMSHHUS pa3IM4YHbIX (PAKTOPOB
(TemriepaTypbl, JaBJICHUS, KATATU3aTOPa) HA CKOPOCTh XMMHUYECKOW PEaKI[HH.

3. Kparkoe conepxxanue Q11 CUUIITTHHbBI

5 cemectp

Pasznen 1. Xumnueckas tepMoarHaMuKa
1.1. OcHOBHBIE MOHATHS U ONIPEACTICHUS

OcCHOBHBIE NTOHATUS TEPMOJUHAMUKN: U30JIUPOBAHHBIE U OTKPBITHIE CUCTEMBI, PABHOBECHBIE U
HEPABHOBECHBIE CHUCTEMBbI, TEPMOJMHAMHUYECKHE II€PEMEHHbIE, TeMIlepaTypa, WHTEHCUBHBIE U
DKCTEHCUBHBIE IIEPEMEHHBIE. YPAaBHEHUS COCTOSHUA. Teopema O COOTBETCTBEHHBIX COCTOSIHMSIX.
BupuanbHble ypaBHEHUS] COCTOSIHUSL.
1.2. IlepBblii 3aKOH TEPMOANHAMUKHI

Tepmoannamuueckuit nponecc. MyHKIMM COCTOSHUS M (yHKUMU mporecca. BHyTpeHHss
SHEprus W SHTAIbNUS, UX cBoWcTBa. Temyora u pabora kak ¢opmbl mepenaun sHepruu. Pabora
paciidpeHus ra3a W Tmosie3Has pabota. DOpMyIHMPOBKM MEpPBOro Hauyajda TEPMOJAMHAMUKH.
B3auMocBs3p TEmaoThl, pabOThl M M3MEHEHUS BHYTPEHHEH SHEpruM B H30XOPHOM, M300apHOM U
M30TEPMHUUYECKOM Iporeccax. TermaoéMKOCTh BeleCTBA — H30XOpHas WIM H300apHasi, MoJspHas,
ynaenbHas. TemnoéMKOCTh HACANBHBIX TIa30B, B3aUMOCBsI3b MOJSIpHBIX TemnoéMmkoctel Cp u Cy
WJICATbHOrO Tra3a. TermIoéMKOCTh TBEpPIbIX BEMIECTB W JKUAKOCTEH. 3aBUCHUMOCTh MOJISIPHOM
1300apHOI TEMIOEMKOCTH BEIIECTBA OT TEMIIEPATYPhl, SMIIMPHUUECKUE YpaBHEHHUS (CTETIEHHBIE PsIIib),
UX TPUMEHUMOCTh. 3akoH KyOoB [lebas, mnpaBunmo [lrononra u Iltu. Cpegnss wnzobapHas
TEIUIOEMKOCTh BEILIECTBA B HMHTEpBAJE TeMmIeparyp. TemmepaTypHas 3aBUCMMOCTb IPUpAIlECHUS
sHTanbnuu Beuiectsa (Ht — Hp) mpu moctossHHOM naBneHuu ¢ yu€tom ¢a3oBbIX mepexo1oB. TemnoBoi
3pdexT xumuyeckoro mporecca. OCHOBHOE CTaHJapTHoe cocTostHue. CTaHAapTHBIE SHTAJIBIIUU
oOpa3oBaHus U cropanus BeuecTB. [Ipumenenue 3akona ['ecca sl BBIYMCIIEHUS TEIIOBBIX 3P PEKTOB
XUMHAYECKHX U (DU3UKO-XUMHUYECKUX MporeccoB. CBs3b TEIIOBBIX 3()(EKTOB MpHU MOCTOSHHOM
o0beMe U MpPH MOCTOSIHHOM JIaBJIEHUHU. 3aBUCUMOCTh TEIUIOBOTO 3P deKTa peakiu OT TeMIIEpaTyphl.
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BeiBog u ananu3 ypaBaenusi Kupxroga B nuddepenunansuoit popme. MHTErprpoBanie ypaBHEHHUs
Kupxroda.
1.3. BTopoii 3aK0H TepMOINHAMUKH.

CaMonpou3BoJIbHBIE U HECAMOIPOU3BOJbHBIE, OOpaTHMble U HeoOpaTHMble, PaBHOBECHbBIE
(KBa3WCTaTUYECKUE) W HEPABHOBECHBIC IIpollecChl. PaboTa paBHOBECHOTO ¥ HEPABHOBECHOTO
npoueccoB. DOpMYIHPOBKM BTOPOr0 Hayajga TEPMOJMHAMUKH. OHTPONUS KaK KpUTEpui
HAIIPaBJIEHHOCTH CaMOIIPOU3BOJIBHBIX IPOLIECCOB M PAaBHOBECHS B H30JMPOBAHHBIX CHUCTEMaX.
3aBUCHUMOCTh SHTPOIIMU BEIIECTBA OT MapaMeTPOB COCTOSHHUS (TeMIIEpaTypbl, JaBJICHUS, 00beMa).
Pacyer u3MeHEHMs SHTPONMU B PA3IMYHBIX IIPOLECCaX, CBSI3aHHBIX C HM3MEHEHUEM COCTOSHUS
UJCaNIbHOTO Ta3a, a TAaKKe YUCThIX TBEPABIX WM KUAKUX BellecTB. MI3MeHeHne SHTPOIUU B Mpoliecce
CMELICHHUS WJCalbHBIX Ta3oB. VM3MeHeHue sHTponuH npu (Pa3oBbIX nepexoaax. TeruioBas Teopema
Hepucra, nocrynar Ilnanka (Tperbe Hauano TtepMmoauHamuku). CratucTudeckass HHTEpIpeTanus
BTOPOTO Hayaja TEPMOJMHAMUKH, ypaBHeHHe bonbimana-Ilnanka. Beruncnenune abcomoTHON
SHTPONMUM BelecTBa. Pacyer W3MEHEHHsS OHHTPONHH B XMMHUYECKUX PEAKUUAX IPH Pa3IUYHbIX
temneparypax. O0wsenunenHoe ypaBuenue [ u I 3akoHOB TepmoauHamMuku. DHeprus ['ensMrombia u
sHeprusi ['mbbca Kak KpUTEpUU HAMPABICHHOCTH IMPOILIECCOB M PABHOBECHS B 3aKPBITHIX CHUCTEMaXx.
Xapakrepuctuieckue (QyHKIUU. 3aBHCHUMOCTh JHepruu lembmronspna u sHeprum [ubbca ot
napameTpoB coctosiHus. TemmepaTypHas 3aBUCUMOCTh SHepruu ['nb0ca BemiecTBa ¢ yuétom ($a3oBbIX
nepexonoB. Pox dazoBoro mepexoma (mepBwlid, BTOpoii). YpaBHenus [ ub0ca-I'enpmronbma. Pacyer
W3MEHEHUN CTaHJapTHBHIX 3Hepruit [m06ca u ['eabMronbpia B XUMUYECKUX PEAKIUSAX MPH Pa3IMUHbIX
TeMIepaTypax.

CucreMbl TMEPEMEHHOTO COCTaBa. XUMHUYECKHI MOTEHIMAl KOMIIOHEHTa CHCTEMBI.
3aBUCUMOCTh XMMHUYECKOTO IOTEHIMala OT JaBJIEHUS M TEMIEparTypbl. YCIOBUS paBHOBECHUS U
CaMOIIPOU3BOJILHOTO MPOTEKAHMS POIIECCa B CUCTEMAax MEPEMEHHOT0 COCTaBa.

1.4. OcHOBBI CTATUCTUYECKON TEPMOJUHAMUKH.

DJEeMEHTBl CTAaTHCTUYECKOH TEepMOJMHAMUKHA. MeXaHHYeCKOe OMUCAHWE MOJIEKYIISIPHOM
cucrembl. DyHKIMA pacnpenenenuss Makcpemia - bonbumMana. CTaTHCTUYECKHE CPEIHME 3HAUYEHUS
MaKpOCKOTIMYECKNX BennunH. AHcamOmu ['mb06ca. DyHKIMU pacrpenesneHus sl KAHOHUYECKOTO U
MaKpOKaHOHHYECKOro aHcamOiei. OHTponus M TEepMOJMHAMUYECKas BEpOSTHOCTh. Dopmyra
Bombimana. CyMMmMa 1O  COCTOSIHHSIM KaK CTAaTUCTHYECKass XapaKTepUCTUYecKas (QYHKIHS.
CraTtucTudeckre BhIPaKEHUS JUUIsl OCHOBHBIX TEPMOJMHAMUYECKUX (YHKUUH - BHYTpPEHHEH SHEpruu,
SHTpPONUH, SHEpruu ['enbmromnbia u 3ueprun ['nboea.

OeMeHThl TEpMOAMHAMUKN HE0OpaTUMBIX MporeccoB. Onurcanne HeoOpaTUMBIX MPOLECCOB B
TepMoauHamuke.  (DEHOMEHOJOTMYEeCKHe 3aKOHBI JUIS CKopocTeil mporeccoB. HeoOpatumere
IpoIecchl M TMPOU3BOACTBO HHTPOINUHU. 3aBUCHUMOCTb CKOPOCTH TMPOM3BOJACTBA SHTPONHMHU OT
00001IeHHBIX TMOTOKOB W cuil. Teopema llpuroxkuna. CootHomeHus: B3amMHOCTH OH3arepa W WX
UCMOJIb30BaHUE B TMHEHHOW TEPMOJIUHAMUKE HEOOPATHUMBIX IIPOILIECCOB.

Paznen 2. XuMndeckoe paBHOBECHE.

CucremMbl IEpPeMEHHOr0 cocTaBa. XHUMHYECKUH TOTEHLMAl KOMIIOHEHTAa CUCTEMBI.
3aBHCUMOCTh XUMHYECKOTO TIOTEHIMAajda OT JaBJICHHUS M TEMIIepaTypbl. YCIOBHS DPaBHOBECHS W
CaMOMPOM3BOJIBHOIO TPOTEKAaHUsl Tpolecca B CHCTEMax IMEPEeMEHHOT0 COCTaBa.  XHUMHYECKHi
MOTEHIMANl HJCaJbHOTO Tra3a M KOMIIOHEHTAa CMECH HACATBHBIX Ta30B. XUMHUECKUIH IMOTEHIHAI
peanbHOro raza, yruTuBHOCTD (JIETY4eCTh), KO3 PUIUEeHT pyruTUBHOCTH.

MatepuanbHblii  OalmaHC XHUMHUYECKOM peaklMH, CTENeHb IpeBpallleHus, XUMHYecKas
NepeMeHHas. YpaBHEHHE HM30TE€PMbl XUMHUUECKOW peakiuu (uzoTepmbl Bant-I'odda). Xummuueckoe
CpOICTBO. AHANM3 YpaBHEHUS H30TEPMBI [UIS OIPEACICHUS HAlpaBIICHUS CaMOIPOU3BOIBHOTO
NPOTeKaHUs XUMHMYECKOW peakUUh OT JAaHHOTO HCXOJHOrOo (HEpaBHOBECHOT'O) COCTOSIHHUS.
TepmoguHaMudeckass KOHCTaHTA XHMHYECKOTO PABHOBECHS W OMIHMPUYECKAE KOHCTAHTHI
xumudeckoro paBHoBecus (Ky, K¢, Ky, Kp), ypaBHeHHS UX CBSI3U Ul peaklMU B UEaIbHON ra3oBOi
cmecd. KOHCTaHTBI paBHOBECHS! JUIsi TOMOTEHHBIX M TETEPOTCHHBIX pEaKIil, HWACaTbHBIX U
HEUJICUTbHBIX PEAaKIMOHHBIX cHcTeM (Ha mpuMepax). CMelleHHe XHUMHYECKOro PaBHOBECHS MpPHU
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n3MeHeHnu obuiero nasneHus (T = const) u nmpu nobasneHnn B cuctemy uHepTHoro rasa (T = const, P
= const).

BnusHue Temmeparypsl Ha KOHCTAaHTY XHMHYECKOTO PaBHOBECHS, ypaBHEHHsS H300apbl U
M30XOpbl XMMHUYECKOM peakuuu. BbIBOJ, aHalW3 M MHTErpUPOBAHME Ha3BAaHHBIX YpPaBHEHUH Ha
npuMepe ypaBHEHHsI Hn300apel. Pacder cpeaHero W HMCTHHHOTO TEIJIOBOTO 3(PQeKTa XUMHYECKUX
peaknuii M3 3aBUCUMOCTH TEPMOJAMHAMUYECKON KOHCTAHTBhl PAaBHOBECHs OT TemIieparypsl. Pacuer
KOHCTaHT pPAaBHOBECHS XHWMHYECKUX pPEAKUMH W3 CTAaHAAPTHBIX TEPMOJAMHAMHYECKUX (YHKUIUH
BEIIECTB. BpIuMCiIeHNEe KOHCTAaHT PAaBHOBECHs] XMMHYECKUX PpEaKLUi M0 CHpPaBOYHBIM JAHHBIM O
KOHCTaHTaX paBHOBECHUS PEaKLUii 00pa30BaHMs COCIMHEHUI U3 MPOCTHIX BEIIECTB.

Paznen 3. dazoBbie paBHOBECHS B OJITHOKOMIIOHEHTHBIX CUCTEMAX
3.1. ®azoBble nepexoabl U Ga3oBas 1uarpaMMa COCTOSIHUS 1711 OJHOKOMIIOHEHTHBIX CUCTEM

®da3a, KOMIIOHEHT, YUCJIO cTeneHedt cBobonabl. [IpaBuno ¢a3z ['mb6ca. [IpumeHenne mpasuiia
¢da3 I'mbbOca s aHanm3a ¢a3oBbIX PaBHOBECH B OJAHOKOMIIOHEHTHBIX cucTemax. [[uarpamma
COCTOSIHUSI OZTHOKOMITOHEHTHOM CHUCTEMBI, €€ (pa30BbIe MO, TMHUM U TPOWHBIE TOUKHU, BBHIPAXKAIOIIIE
COOTBETCTBEHHO ojHO(a3Hoe, nByx(dasHoe u TpexdasHoe paBHOBecus. HackwileHHBIH map,
TeMIIepaTypHasi 3aBUCUMOCTh JaBJICHHsSI HACBIIICHHOTO mapa. KpuTmueckas TodYka, KPUTHUYECKOE
COCTOSIHME BeIIeCTBa, ero ocobeHHocTH. BeiBon u ananu3 ypaBHeHus Knameiipona. 3aBHCHMOCTH
TEeMIIepaTyphbl IUIABJICHUS OT BHEIIHETO [ABJICHWs, MHTEIpUpOBaHHE ypaBHeHHMs Kiameiipona mms
paBHOBECHsI TBEpJOE TENO - JKUIKOCTh. PaBHOBecusi ¢ ra3oBoi (a3oii, ypaBHenue Kianeiipona-
Knaysnyca, BBIBOJ M MHTETPUPOBAHKME YpaBHEHHs JJIsl ONMCAHMS JIMHUNA WCHApEeHHs M CyOJIMMaluy,
ucnoinb3yemble fAomnyienusa. OnpeeneHue KOOpAUHAT TPOHHON TOUYKH.
3.2. OnpeneneHue TepMoIMHAMUYECKIX (DYHKITUH Tporiecca (ha3oBoro mepexoa

[Tpumenenue ypaBHEHUS Knaneiipona-Knaysuyca TUIs pacuera WU3MEHEHUS
TEPMOJIMHAMHYECKUX (YHKIUN MpH (Ha30BBIX MpeBpamieHusIX. B3anMOCBA3b SHTAIBININ TUTaBICHHS,
WCIApeHUs U BO3TOHKH B TPOHHOM TOUKe. DMIHUpUIEcKoe mpaBuiio TpyToHa.
Pa3nen 4. Tepmoaunamuueckasi TEOpUst pacTBOPOB
4.1. OCHOBBI TEpPMOIMHAMHKH pacTBOpoB. [lapunanbHble MOJBHBIE BETMYUHBI

Knaccugpukanuu pactBopoB. IlapuuanbHble MOJSIpHbIE BeIUMYMHBL. YpaBHeHus [10OOca-
Jlrorema (BBIBOJ M aHainu3). MeToJbl ONpeAeieHHUs MaplUHUalIbHbIX MOJSPHBIX BEIMYUH (METOJ
KacaTeNbHBIX M METOA OTpe3KoB). (OTHOCHUTENbHBIC MapUUAIBGHBIE MOJIIPHBIE  BEITHYUHBI
(mapumanbHble MOJIIpHBIE QYHKIMM cMemeHus ). TepMoauHaMudeckre GyHKINN CMELIeHHUS.
4.2. TepMoIHAMHUYECKOE OMMCAHNE UICANTBHBIX M HEU/ICATBHBIX PaCTBOPOB

WneanbHble (COBEpIIEHHBIE) PAacTBOPHl. XMMHUYECKMH IMOTEHIMAl KOMIIOHEHTa HAEaIbHOTO
pactBopa. TepmoamHamuveckne (YHKIMHM CMEIIEHUS IS HMACAITBHBIX pPacTBOpoB. PaBHOBecue
"uneanbHbI pacTBOp-map”, 3akoH Payns, rpaduueckas uHTepnperauus 3akoHa Payns. IlpenenbHo
pa30aBIeHHbBIE PAaCTBOPHI, 3aKOH [ eHpH. YpaBHEHHE XUMUYECKOTO TMOTEHIIMAIA JIUIsl PACTBOPHUTENS H
pacTBOpeHHOro BeuiectBa. HeunneanbHble (peajibHbIe) PacTBOPHI, MOJOKUTEIbHBIE U OTPULIATENIbHbIC
OTKJIOHEHHS OT MJealbHOCTH (0T 3akoHa Payns). CtaHmapTHBIE COCTOSHHSI KOMIIOHEHTOB PacTBOpA.
CummeTpuuHass ¥ HECUMMETpPHYHas CHCTEMbl CpaBHEHHs. PacdyeT akTHBHOCTEH M PpalMOHAJIBHBIX
KOX(QPHUIIMEHTOB aKTUBHOCTH KOMIIOHEHTOB pacTBopa. TepMoanHaMuUecKue QyHKIIMU CMETIECHUS JIIIs
HEHUJICUTbHBIX PAaCTBOPOB. 3aBUCHUMOCTbh aKTUBHOCTH M KOX((HUIMEHTa aKTUBHOCTU KOMIIOHEHTa OT
TeMIIepaTyphl U JaBICHHS.
4.3. KomnmuratuBHble CBOICTBa pa30aBlIeHHBIX pPAacTBOPOB HEJETYYHMX BEIIECTB B JETy4yeM
pacTBopuTerne

KonnuratuBHble CcBOWCTBa pa30aBIEHHBIX pPAcTBOPOB HENETYYMX BEUIECTB B JIETYYHX
pacTtBopuTensx (MMOHKCHWE MaBIICHHWS HACBIIICHHOTO I1apa pacTBOPUTENS HAJ PAcTBOPOM II0
CPAaBHEHHMIO C YHCTBIM PacTBOPUTENIEM, TOBBIIICHUE TeMIIEpaTyphl Hayala KUIIEHUS U MOHWKEHHE
TeMIIepaTypbl Hadanxa OTBEPJEBAaHHS PAaCTBOPOB, OCMOTHYECKOE JaBJIeHHE). DOYLTHOCKOTMYECKas U
KPUOCKOIMYECKasi KOHCTAHTBhl pacTBOpUTENss. BBIBOJ ypaBHEHHs, CBS3BIBAIOLIETO MOHUKEHUE
TeMIIepaTypbl Havajxa OTBEpIEBaHMs C KOHIEHTpamuen pactBopa. OcMOC, OCMOTHYECKOE HaBIICHHE,
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oOpaTtHbIii ocMoc. Vcronb30BaHHE KOJIMTATHBHBIX CBOWCTB JJISI ONpEICTICHHUS MOJSPHOM Macchl,
CTENEHU AUCCOLMAIIMY WIN CTEIIEHN aCCOLMAllMi PACTBOPEHHOIO BEILIECTBA.

Paznen 5. ®a3oBbie paBHOBECHS B MHOIOKOMIIOHEHTHBIX CHCTEMAX

5.1. PaBHOBecHE «OKUAKUI pacTBOP - HACHIIICHHBIH Map» B JBYXKOMIIOHEHTHBIX CUCTEMaX.

JlnarpaMMsl «IaBJICHUE-COCTABY, «TEMIIEPATypa-COCTaBy», «COCTaB I1Apa-COCTaB KUIKOCTU»
JUIS UJeANIbHBIX U HEWealbHBIX pacTBOpPOB. [IpuMenenune npaBuia ga3 K UCCIECIOBAHUIO AUATPAMM.
3akonsl [ 166ca-KonoBanoBa. Azeotpornusi, TepMOAMHAMUYECKOE YCIOBHE TOUKH azeoTpomna. [IpaBuio
ppiuara. @OU3UKO-XMMUYECKHE OCHOBBI pa3/JCNICHUs] JKUJIKHUX CMECe METOJaMU IEePErOHKU U
peKkTH(UKALNY.

5.2. PaBHOBecHE «KHIKOCTh-TBEPA0E» B ABYXKOMIIOHEHTHBIX CUCTEMAX.

Tepmuueckuil aHanu3, KPUBBIE OXJIAKJEHHUs, IIOCTPOCHHUE IUArpaMMbl INIABKOCTHU 10 KPUBBIM
oxjaxaeHuss. CHUCTeMbl C OrpaHMYEHHOW M HEOTPAaHMYEHHOM pPAacTBOPUMOCTBIO KOMIIOHEHTOB B
TBepIOM cocTosiHiH. V3omMopdu3m. Tumsl TBepAbIX pacTBOpPOB. JMarpaMMel miaBKOCTH H30MOPGHO
KPUCTAJUITM3YIOLIUXCS BEUIECTB. J(MarpaMMbl MIIABKOCTH CUCTEM C OFPAHUYEHHON PacTBOPUMOCTBIO B
TBEPAOM COCTOSIHUM. OBTEKTUYECKOE M IEPUTEKTHYECKOE paBHOBecus. OIpenereHue cocTaBa
ABTEKTUYECKOM KHUAKOCTH MOCTPOEHHEM TpeyronbHuka Tammana. [Ipumenenne npasuna ¢ga3 ['u60ca
K UCCIEeI0BaHUIO (Pa30BbIX PAaBHOBECHM.

6 cemectp
Pa3nen 6. PacTBophI 251€KTPOIIUTOB
6.1 PacTBOpPBI 371€KTPOJIUTOB B CTATUYECKUX YCIOBUAX

TepMoaMHaMHUECKOE ONMCAHUE CBOMCTB PACTBOPOB  JJIEKTPOJIUTOB. AKTHUBHOCTH H
KO3 (ULIMEHThl aKTUBHOCTU 3JIEKTPOJIUTa M MOHOB B PACcTBOpE, CpeAHHE HOHHbIE KOA(h(UIIMEHTHI
aKTUBHOCTH. CBsI3b aKTUBHOCTH AJIEKTPOJIUTA CO CPEAHEH MOHHOM aKTUBHOCTHIO M KOHIIEHTpalueil
3IEKTPOJIUTA. HNonnas cuna pactBopa. I[lpaBuno wuoHHOM cuiibl. OCHOBHBIE MOJIOKEHUS
AJEKTPOCTATUUECKOW TEOPUM CWIIBHBIX 3JeKTponnuToB Jlebas-Xrokkens. [Ipenenvusiii 3axkon Jlebasi-
XIOKKeJsl, BTOPOE U TPEThe MPUOTMKEHUSI TEOPHH, TpaduyecKoe MPpeICTaBICHUE TUX 3aBUCUMOCTEH.
6.2 PacTBOpBI AJIEKTPOIUTOB B JMHAMUYECKHUX YCIOBHIX

ITpoBoguuku snextpuyeckoro Ttoka [ m II pona, MOHHas M 2IEKTPOHHAs NPOBOJUMOCTD.
VY nenbHas, MOJSIpHAs M DKBUBAJICHTHAs JJIEKTPUYECKUE MPOBOJMMOCTH, B3aHUMOCBS3b MEXAY HUMU.
3aBUCUMOCTb  YAEJIBHOM M MOJISIPDHOM DJEKTPUYECKONM IPOBOJUMOCTEH OT KOHILIEHTpAlWH,
TEMIEpaTypbl M MpUpoAbl pacTBoputens. CKOpPOCTb M MOABHKHOCTH (aOCONIOTHAs CKOPOCTh
JBMDKEHUS]) MOHOB. 3aKOH HE3aBUCHMOIO JBHXKEHHs HOHOB (3akoH Kombpayma). IlpenenbHble
MOJIIPHBIE AJIEKTPONPOBOJIHOCTH MOHOB. DCTa(eTHBIN MEXaHU3M IEepeHoca 3JIEKTPUUeCTBa MOHAMU
TMIPOKCOHUS M THIpokcuia. Yucia nmepeHoca MOHOB. DJEKTPONPOBOJHOCTh PAaCTBOPOB CHJIBHBIX
ANIEKTPOJINTOB, YpaBHEHHE KOpHs KBajapaTHoro (ypaBHeHue Kombpayma). IIpumenenue Tteopuu
CHJIBHBIX DJIEKTPOJIUTOB JUISI OOBSICHEHHS 3IIEKTPO(GOPETUUYECKOTO U pellaKCallMOHHOrO 3((eKToB
CHIKEHMS 3JIEKTPOINPOBOAHOCTU. BiMsiHME mMoJjield BBICOKON HANpPS)KEHHOCTH W BBICOKOM YacCTOTBI
IIEPEMEHHOT0 TOKA Ha 3JIEKTPOIIPOBOJAHOCTE PaCTBOPOB. METOIUKHN U3MEPEHHUS JIIEKTPOIPOBOAHOCTH.
Kongykromerpruueckoe omnpesesieHne CTENEeHM U KOHCTAHThI AUCCOLUAIMHM ClIa0bIX 3JEKTPOJIUTOB,
TEIUIOTHI, SHTPONUHU U 3Hepruu ['mdOca mporecca AUccOnMaUM, PAaCTBOPUMOCTH MajlOpaCTBOPUMBIX
COCIMHEHU.

Paznen 7. DnekTpoXUMHUYecKUe CUCTEMBI (1IETH)
7.1. 9J1C 1 27€KTpOIHbIE TOTEHIINAIBI

ONEKTpOXUMHYECKHE CHCTEMBl (Lienr). BO3HHMKHOBEHHE CKauka MOTEHIMala Ha TpaHULE
pazaena npoBoaHUKOB I u Il poxa. JIBOMHOMN 3JIEKTPUUYECKUI CIOW. DIEKTPOXUMUYECKUN TOTEHIHA,
rajgbBaHu-noTeHan. OOpaTUMbIe 3JEKTPObI U 00paTUMBIE AIIEKTPOXUMUYECKHE LEHH (JIIEMEHTHI).
ONEeKTpOABMKYIAs Cuila TaJIbBAHUYECKOIO JJIEMEHTA, YCIOBHBIM JJIEKTPOJAHBIM  IMMOTEHIMA
(moteHuman B BogoponHoM mikane). Cesazp OJIC rambBaHMYECKOW IENMM C  3JIEKTPOIHBIMHU
noteHimanamu. [Ipasuino 3HakoB D/[C M 3JIEKTPOAHBIX NOTEHIMAIOB. TepMOaMHAMUYECKAsT TEOPUs
raJlbBaHUYECKUX siBJIeHUN. BbIBoa M aHanu3 ypaBHeHus HepHcta, Beipakaroniero 3aBucumocts J/(C
TaJIbBAHUYECKOTO JJIEMEHTAa OT AKTUBHOCTEH KOMIIOHEHTOB OJJIEKTPOJHOM peaKkiuu. YpaBHEHHUE
I'n66ca-I'enbMronbua Ui ANEKTPOXMUMHYECKHX cHUcTeM. 3aBucuMocTb OJIC ranbBaHUYECKOTrO
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aJIeMeHTa OT Temreparypbl. Knaccudukanus s35eKTpOAOB: 3JEKTPOJBI MEPBOIO U BTOPOTO poja,
ra3oBbl€, OKHCIINTEIbHO-BOCCTAHOBUTEINIBHBIC. Y paBHeHUe HepHeTa i1 moTeHnuana 3JIeKTpoJoB BCeX
BU/JIOB.

7.2. 'anpBaHUYECKUE HIIEMEHTBI

Tumbl rajbBaHUYECKUX 3JIEMEHTOB: XMMHUYECKHE, KOHIIEHTPAIMOHHBIC, C TEepeHocoM, Oe3
nepeHoca. Juddy3noHHbli MOTEeHLMAN, MEXaHHW3M BO3HHMKHOBEHMS M METOJAbI €ro yCTPaHEHUs
(cBeneHus K MUHUMAabHOM BennuuHe). Mertoauka uzmepenust DJ{C 1 35I€KTPOAHBIX NOTEHIUAIIOB.
IIpuMeHEeHNEe TOTEHIMOMETPUU Ui ONPEIEIICHUS TEPMOAMHAMUYECKUX XAPAKTEPUCTHK XUMUYECKUX
peakuuii, NpOTEKAOIINX B IaJbBAHUYECKON L[EIIH, KOHCTAaHT XUMHUUYECKOIO PAaBHOBECHSI, aKTUBHOCTEM
U KO3(p(PHUUMEHTOB AaKTHBHOCTHU 3JEKTPOJIUTOB, pH pacTBOpoB, NpoOM3BEAEHUS PacTBOPUMOCTH
MaJIOPACTBOPUMBIX COEAUHEHUN. XMMHUYECKHE UCTOUHUKH TOKA.

Pa3nen 8. Xumnueckass KHHETHKA
8.1. dopmanbHas KUHETHUKA

TepmoauHaMuyeckas BO3MOXHOCTb IIpoliecca M €ro IpakTudeckas (KMHETHYEcKas)
ocymecTBUMOCTh. [IpenMer M 3agaum XUMHYecKOW KHHETHUKH. OCHOBHBIC MOHATUS (DOpMaNbHOIM
KMHETHKH: CKOPOCTb XUMHUYECKON PEaKLIUU, MOJIEKYJISIPHOCTh, YAaCTHBIM 1 001uit nopsiiok. OCHOBHOM
MIOCTYJIAT XMMUYECKON KMHETUKU, KHHETUYECKOE YpaBHEHHE CKOPOCTH peakuuu. KoHncranTa ckopoctu
XMMHMYECKON pEaKklMH, Pa3MEPHOCTb KOHCTaHTbl CKOPOCTH. MeToasl OINpeneneHuss CKopocTen
xumMuueckux peaxkuuil. Ilpocteie (3;1eMeHTapHbIE) M CIIOXKHBIE peakiuu. KuHeTuka MpocThiX U
(opManbHO IPOCTHIX OJHOCTOPOHHMX FOMOTEHHBIX peakuuid. Peakuuu nepBoro, BTOpOro U TPeTbero
nopsiakoB. Juddepennunanbnas u uHTErpanbHas (OpMbl KHHETUYECKHX YPABHEHUH, KMHETUYECKHE
KpuBble. JIMHENWHOE MpENCTaBICHUE KMHETUYECKUX KPUBBIX I PEAaKUMH PA3IMYHBIX IOPSIKOB.
Bpemst momymnpeBpamienus. Peaknumu HyneBoro mopsiaka. Merox m30bitka (m3omsimmuu) OcTBanbia
OIpENIeJICHUs] YacTHBIX MOPAJKOB [0 COOTBETCTBYIOIEMY peareHty. Juddepenuuanphsie u
UHTErpalbHblE METOJABl OIpENEeHMs] IMopska peakuuu. Pa3nauune KOHIEHTPAMOHHOTO H
BPEMEHHOI0 MopAaKoB. CiokHble peakuuu. IIpuHIMI HE3aBUCUMOrO NPOTEKAaHUS 3JIEMEHTapHBIX
peaknmii. OOpaTUMbIE U MapalIebHbIE peakiui nepBoro nopsaka. Juddepennuanbapie ypaBHEHHS,
OIIMCHIBAIOLINE CKOPOCTH ITUX PEAKLUHI, UX MHTErpupoBaHue. KuHeTHueckne KpUBbIE IS KaXA0T0 U3
pearupyromux BeuiecTB. [locnenoBarenbubie peakiuu 1-ro nopsaaka. Cucrema nuddepeHnuanbHbIX
YPAaBHEHHUH, ONMCHIBAIOIIUX KUHETHKY IOCJIEI0BAaTENIbHBIX peakuuid. KuHeTnueckue ypaBHEHUs U
KMHETUYECKUE KpUBBIE JJIsI BCEX YYaCTHMKOB peakuuu. Bpems JOOCTHKEHHS MaKCHUMaJbHOM
KOHLEHTPAallUM  MPOMEXYTOYHOTO  BELIECTBA. 3aBUCHUMOCTb MAaKCHUMAaJIbHOW  KOHLIEHTPALUU
MIPOMEXYTOUYHOTO BEIIECTBA OT COOTHOIIEHUS KOHCTaHT CKOPOCTEH OTAENbHBIX CTaaui
MIOCJIEA0BATENbHON peakuuu. lIpuHIMN JTUMUTHpYIOIIEW CTaauM IOCIEN0BAaTEIBHON XUMHYECKON
peakuuu.  CTallMOHApHBIM  PEXKUM  TPOTEKAHUs  TMOCIEAOBATENBbHBIX  peakumii.  Meton
KBa3HCTAI[MOHAPHBIX KOHIIEHTpaLUi, 00JacTh NMpUMEHEHUus. BiusHue Temmeparypbl Ha CKOPOCTh
XUMUYECKON peakuuu, mnpuOmmkeHHoe mnpasmwio Bant-I'odbda. VpaBHenue AppeHuyca B
middepeHnranbHoil M MHTerpaibHOM  Qopme.  DddexTuBHas  SHEpPrus  aKTUBAMU U
MPEIPKCIIOHEHIIMAIbHBIM MHOXKUTEb, METO/IbI X ONPEAEICHUS U3 IKCIIEPUMEHTAIbHBIX JaHHBIX.

8.2. Teopun XUMHYECKON KUHETUKH

Teopust axtuBHbIX (OuHapHbiX) coynapeHuid (TAC). CkopocTb peakuud Kak YHCIO
CTOJIKHOBEHHH AaKTHBHBIX MOJIEKYJ B €IMHUIY BpeMeHH. KOHCTaHTa CKOpPOCTH OMMOJIEKYISPHOM
peakiuu. OuU3NYECKUN CMBICI MPEIIKCIOHEHIINATLHOTO MHOXKHUTENS U SHEPTUU aKTHBAIMHM B paMKax
TEOpPUU AaKTUBHBIX COYJapEHMM. Crepuyeckuil (akTop, HEOOXOAMMOCTb €ro BBEACHUS B
KMHETUYECKOE YpaBHEHHE peakluHuH. J[OCTOMHCTBA M HEAOCTAaTKHW TEOPUU AaKTUBHBIX COYIApEHHI.
MexaHn3M MOHOMOJIEKYJISIPHBIX ra30BbIX peakiuidl B paMkax TAC, cxema JIunnemana. McronkoBanue
MPUYMH U3MEHEHUS OPSAAKa MOHOMOJIEKYJIIPHON peakuu Npy U3MEHEHUH J1aBJICHUS.

Teopus nepexonHoro coctosiHus (aktuBupoBaHHoro komiuiekca) (TIIC unu TAK). OcHoBHBIE
nonoxennsa TIIC, xumHeTnueckas cxema peakiuuu. [IOBEpXHOCTP IOTEHIMAIBHOM SHEPIUH,
KOOpJMHATa peaKkluy, yTh peaKIMU. AKTUBUPOBAHHbBIN KOMIUIEKC U €r0 CBOMCTBA, UCTUHHAS SHEPTUs
akTuBaluu. CKOpPOCTh PEaKIMH — CKOPOCTh pacrajia aKTUBUPOBAHHOTO KOMILJIEKCa (CKOPOCTh €ro
MPOXOXKJIEHHUs Yepe3 MoTeHIHaIbHbIN Oaprep). KBasurepmoaunamuueckas gopma ypasuenus TIIC,
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SHTAJIBINA U SHTPOIHUS aKTHUBALUU, TPAHCMUCCHOHHBIN K03 unment. CBA3b SHTAIBIUN aKTUBALIUH C
3¢ pexTUBHOMN (PKCIIEPUMEHTATLHOMN ) SHEPTUEH aKTHBAIUH.
8.3. ®OTOXMMHUYECKUE U LIETIHBIE pEaKLIUU

DOTOXUMUYECKUE PEaKIUu, TMEpPBUYHbIE U BTOPUYHBIE (POTOXMMHUYECKUE IPOLIECCHI.
doronucconmanus u Goronu3. DoTtodgundeckue (1e3aKTUBAIMOHHBIC) MPOILECCHl TPU MOTJIOMECHUN
m3nydeHus. 3akoHbl ¢Gortoxumuu: ['porryca-penepa m Dinmreiina-1lItapka. KBaHTOBBIN BBIXO/I.
Kunernka npoieccoB, IpOUCXOIAIMINX ¢ ydacTHeM (HPOTOBO30YKICHHBIX MOJIeKyl. CeHCHOMIIN3aTOPHI,
CencubmimsupoBanuble  (oToxumuueckue  peakiuud. OCHOBHbIE — pasziuuMsi  peakuuid ¢
(OTOXMMHUYECKUM M TEPMUUYECKHM HHUIMHpOBaHWEM. POTOXMMHYECKHE IMPOLEcCH B aTMmocdepe,
dhoTocHHTE3.

Llennbie peakuuu. [IpumMepsl peakuunii, MPOTEKAIOIUX 1O LEMTHOMY MexaHu3My. OCcoOEeHHOCTH
U OCHOBHBIC CTaJWU ULEMHBIX peakiuii. MexaHu3Mbl 3apoKJIEHUs, Pa3BUTUS U OOpbIBa IIETIEH.
JluneiHpIi W KBaJpaTUYHBIM OOpPHIB Iieneld. 3BEHO Lenu, JAJIWHA Iienu. HepasBeTBJICHHBIE U
pa3BETBJICHHBIE LENHbIE peakuuu. KHuHeTHKa HEepa3BETBIEHHBIX LENHbIX peakiui. Craguu
pa3BETBICHHOW IIEMHON peakuuu. BeposTHOCT, o0OpbIBA W pa3BeTBICHUSA Ilenu. Pa3Burue
Pa3BETBJICHHBIX LEMHBIX PEAKLIUNA BO BPEMEHH, CTALIMOHAPHBIN U HECTALlMOHAPHBIA PEKUMbI TEUECHUS
peakuuu. IlpenenbHble SBIEHUS B pa3BETBIEHHBIX peakuuax. HWKHMI KM BEpXHMU IpeAeIIbl
BOCIUIaMeHEeHus (B3pbIBa) IienHoU peakiuu. [lonyocTpoB BocIiaMeHeHusl.
Pa3znen 9. Katanus

['oMoreHHelii M reTeporeHHbIl Karaiau3. ABTokKataiu3. (OCHOBHBIE 3aKOHOMEPHOCTHU
KAaTaJIUTUYECKUX peakiuil. BnusHue kaTanum3aropa Ha TEPMOJMHAMHYECKME U KUHETHUYECKUE
XapaKTEPUCTUKA XUMHUYECKUX peakiuil. CeleKTUBHOCTh AEUCTBUS Karanuzaropa. Kartaimurtuueckas
AKTUBHOCTb, Y/I€JIbHASI KaTAIUTHYECKash aKTUBHOCTh. ['oMOreHHbIN KaTanu3. CIUTHBIA U pa3aeibHbIN
MEXaHU3Mbl KaTAIUTUYECKUX PEAKLMM, SHEPreTUYeCKue IUarpaMmbl B3aUMOJICUCTBUSl PEAareHTOB C
Karanm3zaropoM. OOmuil u crienupUIecKuii KUCIOTHO-OCHOBHBIN KaTanu3. D¢ ¢deKTuBHAs KOHCTaHTa
CKOPOCTH pEaKLUH, KaTaJIU3UPYyEMOM BEIIeCTBAMU C KHUCIOTHO-OCHOBHBIMH  CBOWMCTBamH.
Karanutnueckne KOHCTaHTBI CKOPOCTH peakuuu. I'ereporeHHbidt katanu3. CKOpPOCTh IE€TEpOreHHO-
KAaTaJIUTUYECKON peakIMU. TUIBI F€TEPOr€HHBIX KaTalu3aTOPOB. 3aKOH ACHCTBYIOIIMX TOBEPXHOCTEH.
Ponp ancopbumu B rereporeHHoM mpouecce. KuHeTnka rereporeHHO-KaTaIUTUYECKUX peaklui, He
TUMUTUPYeMbIX Auddy3ueit. OTpaBieHHe KaTalu3aTopoB.

Pasznen 10. Cnextpsl

Konebarenbabic 1 BparaTCJIbHBIC CIICKTPBI ABYXAdTOMHBIX U MHOI'OATOMHBIX MOJICKYII.
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4. O06beM yueOHOM JUCUMIIJIMHBI

Beero Cemectp
. 5
Bun yuebHO# paboTh A A A
3E KaJl. 3E KaJl. 3E KaJl.
q. . .
OO6m1ast Tpy10€MKOCTh TUCITUILTHHBI 16 576 8 288 8 288
KonTakTHasi padoTa — ay1uTOPHBIE 9.78 352 4,89 176 4,89 176
3aHATHA:
Jlexuuu 3,56 128 1,78 64 1,78 64
[Ipaktrueckue 3ausatus (113) 2,66 96 1,33 48 1,33 48
JlaGopaTopHsbie paboTsl (JIP) 3,56 128 1,78 64 1,78 64
CamocrosiTesibHas padoTa 152 2,11 76 2,11 76
KonTakTHas camocrositenbHas pabora 492 - - -
CaMocTosTeIbHOE N3YUEHUE Pa3/IeIoB 152 2,11 76 2,11 76
JUCHUILINHBI
Buabl KOHTpOJIS:
9K3aMeH 2 12 1 36 1 36
KonTaktHas paboTa — MpOMEKyTOYHAS 0.8 0.4 0.4
aTTecTanus 2 1 1
[ToaroroBka K 3K3aMeHy 71,2 35,6 35,6
Buja uTOroBOro KOHTPOJIS: JK3aMeH JK3aMeH
Beero Cemectp
Bun yuebHoit paboTbl >
Actp. Actp. Actp.
3p | O | g | O] 3p | 2P
q. q. q.
OO61ast TpyA0eMKOCTh TUCIUTUTMHBI 16 432 8 216 8 216
KonrakTHas padora — ayiuTopHbIEe 9.78 264 4,89 132 4,89 132
3aHATHA:
Jlexnun 3,56 96 1,78 48 1,78 48
[MpakTuueckue 3ansatus (I13) 2,66 72 1,33 36 1,33 36
JIaboparopusie paboTs (JIP) 3,56 96 1,78 48 1,78 48
CamocrosiTesibHas padora 114 2,11 57 2,11 57
KonTakTHas camocrosiTenbHas pabota 497 - - -
CamocrosiTebHOE U3YUCHHE Pa3/IeTIoB 114 2,11 57 2,11 57
IACIIATUINHEL
Buabl KOHTpOJIA:
IK3aMeH 2 54 1 27 1 27
KonTtakTHas paboTa — MPOMEKYTOIHAS 0.6 0.3 0.3
aTTecTanus 2 1 1
[ToaroroBka K ’K3amMeHy 53,4 26,7 26,7
Bua uTOoroBoro KOHTpoOJIA: JK3aMeH JK3aMeH

AHHOTanus padoveil NPOrpaMmMbl AUCHUIIIMHBI
«XuMHYecKHe 0CHOBBI Onosiornueckux npoueccon» (61.0.14)
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1. Heab AMCHMIVIMHBI — U3yY€HHE CTPOCHHUS U CBOMCTBA MAKpPOMOJEKYJ, BXOISIIMX B COCTaB
KUBOW MaTepuu, UX XUMHUYECKUX MPEBPALCHUA M PONM 3TUX NPEBPALICHUN JUIsl NOHUMaHUA (PU3UKO-
XUMHUYECKHX OCHOB JKHM3HEICATEIHHOCTH, MOJICKYJISPHBIX MEXAaHHW3MOB HACIEICTBEHHOCTH, aJarTalliu
OMOXMMHUYECKUX MPOLECCOB B OPraHU3Max K M3MEHSIOIIMMCS YCIOBUSM OKPYXKAIOLIEH cpelbl; IOHUMaHHUe
€IMHCTBA META0OIMUYECKUX IPOILECCOB B OPraHM3ME M HMX PETYISIIHUUA HAa MOJEKYJISPHOM, KJIETOYHOM H
OpPraHU3MEHHOM YPOBHSX.

2. B pe3yabTare u3yyeHus JMCHUIIMHBI 00YYaKOMIMIiCS TOIKEH:

Obnadamye cleayOUMU KOMIIETCHIUAMHU U HHAUKATOPAMH UX JOCTH)KEHUS:

OIIK-1.1; VK-8.1

3uame:

— OCHOBHBIE CTPYKTYPHBIE O3JIEMEHTHI YIJIEBOJIOB, HYKJIEHHOBBIX KHCJIOT, O€JIKOB M APYrHX
OMOMOJIEKYIT CJIOKHOTO CTPOEHUS;

— IPUHLUIBI PEPMEHTATUBHOIO KaTajln3a 1 UHTMOMPOBaHUs (PEPMEHTOB;

— OCHOBHBbIE MeTabOIMYecCKHe NYTH W MEXaHU3MBbl PEryJsiIud MeTabOJIIMYEeCKUX IPOLECCOB
MHOT'OKJIETOYHBIX OPTaHU3MOB;

— OCHOBHBIE MEXaHHU3MBI OHOTpaHC(hOpMAIIHA KCEHOOHMOTHKOB;

Ymemy:

— aHAJM3MPOBaTh BO3MOXKHBIE OMOMHILIEHH B OpPraHW3ME IPH BO3JCHCTBHM Ha HETO Pa3IMYHBIX
KJIACCOB XMMHUYECKUX COECTMHEHUH;

— pa3buparbcs B META0OJMYECKHMX CXEMax OpraHu3Ma, YMEThb MOJEINPOBAaTh OHMOXUMHYECKYIO
B3aUMOCBS3b MEX/y Pa3IMYHBIMU METa00IUTaMH;

— BBUIBIIATh (DYHKIIMOHAJIBHBIE TPYNIBI B COCTaBE HOBBIX COCAMHEHUH, KOTOPHIE MOTYT
npeBpalaTbcs B TENaTOTOKCHMYHBIE UM MyTareHHble TpYHNbl B pe3yibraTe OuoTpaHchopManuu
MOHOOKCUT€Ha3aMH U JPYTUMU METab0IMYECKUMU CUCTEMAaMU;

Braoemy:

— TEpMHUHOJIOTHEW B 00JIACTH OMOXMMHUU M MOJIEKYJISIPHOIN OMOJIOTHH;

— MeToAoNorueil OMOXMMHYECKOro IOJAXOJa K H3YYEHUI0 XHMHUHM OHOJOTMYECKH aKTHBHBIX
BEIIECTB.

3. Kparkoe cogep:kanue JUCHHUIINHBI

Pa3nea 1. CTpyKkTypHBIe MOJIEKYJIbI OMOIOJIMEPOB.

1.1. Beenenue. OnpezneneHue OMOXMMHUU M €€ OCHOBHBbIE pasjienbl. CBsi3b OMOXMMHUU C IPYTUMHU
HayKaMH, €€ pojb U 3HAYCHHE JJI1 U3YyYeHUs NUCLUUIUIMH, 3aBSI3aHHBIX C pa3pabOTKON M MPOM3BOACTBOM
OMOJIOTMYECKH aKTUBHBIX BELIECTB M OMOMEIMLIMHCKUX HpenapaToB. OCHOBHBIE BEXU B UCTOPHU PA3BUTHUSA
OMOJOrN4YecKON XUMUH. YPOBHHU OpraHU3aIMM KUBOM MaTepuu. bHOAIeMEeHTHBIN 1 MOJEKYISpHBIA YPOBHU
opraHu3anuu Sku3HA. OO TUlaH W3ydeHHWs] JAUCHUIUIMHBL. YTPOIIEHHas CXeMa OpraHu3aluu
MeTabOoIMYECKUX MPOLECCOB U MOAXOAbI K ee n3ydeHuto. Hexoropsle oOuime u crnenuduueckue cBONCTBa
OMOMOJIEKYI.

1.2. Yrnesoapl. Monocaxapuasl. OnpeneneHue, o0mme OCOOEHHOCTH W (DYHKIIUM YTIIEBOJIOB.
Knaccugukanus yrineonoB. OrmpeneneHue M 0COOEHHOCTH CTpOeHHMs MoHocaxapuaoB. CrnocoOsbl
M300paKEeHHUST CTEPEOM30MepOB MoHOcaxapuaoB. OOpa3oBaHHE MUKIUYECKUX (OPM MOHOCAXapuIIOB U
sBJIeHHE MyTopoTauuu. CHUHTETHYECKHE MOIXO/bl K MOJIyYeHHI0 MOHOCAXapuJoB. XUMHUYECKHE CBOHUCTBA
MOHOcaxapuAoB. [ muko3uabl U ux Guonorudeckas poib. Haubornee 3naurMble MPUPOAHBIE MOHOCAXAPU/IBL.
OcoOeHHOCTH CTpOEHMS U OHOJOrMyecKas 3HAaUMMOCTh ACKOPOMHOBOW KHCIOTHL. CHHTE3 acKOpOMHOBOMH
KHUCJIOTBI.

1.3. YrneBonsl. [Iu- u nonmucaxapuabl. OcoOEHHOCTH CTpoeHus Iimko3uaoB. Hanbomnee 3HaunMble
npupojHble aucaxapuabl. CUHTETHUYECKHE CIOCOObl MOoMydYeHus aucaxapunoB. OCOOEHHOCTH CTPOCHUS U
BUIBI NIOJIMcaxapuioB. Haubonee 3HaunMble PUPOIHBIE MOIMCAXAPHUIBL: KpaxMall, HEeJI0I03a, 1eKCTPaHbl,
XUTHH, TJIUKO3aMUHOTJIMKAaHbL. [ HalmypoHOBasi KHUCJIOTa: OCOOEHHOCTHM CTpPOEHHUs, Ouonoruyeckas
3HaYUMOCTb. [[puMeHeHre ruanypoHOBOM KUCIOTHI M €€ IPOU3BOJHBIX B MEIUIIMHE U KOCMETOJIOTHH.

1.4. Jlununel u kierouHele MemOpanbl. OmnpezneneHue U OuosioTHYeCKHWE (QYHKIHMU JIMIUIOB.
OcobeHHocTH cTpoeHus U Kiaccudukanus unuaoB. OCOOEHHOCTH CTPOSHMS U CBOICTBA U OHOIOrHYecKas
3HAYMMOCTbh JKUPHBIX KHCJIOT, BXOASIINX B COCTAaB JIMIUIOB. BiMsHUE CTPYKTYpHI M COCTaBa JKUPHBIX Ha
CBOWCTBA JUMHJIOB U MeMOpaH, MOCTPOCHHBIX Ha UX OCHOBE. XMMHUYECKHE CBOWCTBA TPHALMITIULIEPHUIOB.
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HaunGonee BakHBIE KJIACCHl JMMHUIOB: BOCKH, XUPHI, TiHrepodochomumuapl, (HochaTuauaInHO3UTHIBI,
docharuanarmuueponsl, chuHropocoNUnUab, IUKOIUIUAB, 1epeOpPO3UIbl, CYIbPaTUIbI, TAHTITNO3HIBL,
9IKO3aHOU/BI, NPOCTArJIAaHAWHBL, CTEPOUJAHBIE JIMIUABI, H30MpeHouAbl. JKendyHble KHUCIOTBI M HX
Oouonornyeckas poib. CrocoObl OpPHEHTAllMM MOJEKYd JUIHIOB B BOAHOM pacTBope. JKHIKOCTHO-
MO3auyHasi MOJEIb CTPOEHUs KieTouHble MeMmOpaHbl. DyHkuunm O6momemOpaH. CocTaB OMOIOrMYECKHX
MeMOpaH (IO KJaccaM JUNHJAOB U COOTHOIICHUIO «JIMIHIBI : YIIIEBOABI : OENKW») U €ro CBsi3b C
THCTOJIOTUYECKUMHU U (PYHKLIMOHAIBHBIMU OCOOEHHOCTSIMU Ki1eTOK. HekoTopele 0COOEHHOCTH MEMOpaHHBIX
6enxoB. I[IponunaemMocts MeMOpaH At MOJEKYN Pa3IMYHBIX THUIOB. Buuel MeMOpaHHOTO TpaHCIIOpTA.
AKTUBHBI MeMOpaHHBIH TpaHcopT ¥ MexaHu3M paboTel Na/K-AT®d-a3pl. Muremwsspasie CTPYKTYphI B
opranuzMe. HeOGuoreHHele MUILEIUIApHBIE CTPYKTYpbl U UX NPUMEHEHHE B KauyeCTBE CHUCTEM JOCTaBKU
JIEKapCTBEHHBIX CpeACTB. JIMMIOCOMBI: OCOOCHHOCTH CTPOEHUS, O0IIasi cxema MOJY4YeHUs U HaIlpaBICHUS
UCIIOJIb30BaHUS B KAUECTBE CUCTEM JIOCTABKH JICKAPCTBEHHBIX CPEJCTB.

1.5. Hykneotuasl U HyKJIEHHOBBIE KUCIOTH. OCOOEHHOCTH CTPOEHHUS HYKICOTHAOB. Tayromepus
a30TUCHBIX OCHOBAaHUH HYKJI€OTHI0B. DYHKIMHM HYKJICOTUIOB U HYKIEHMHOBBIX KHUCIOT. Buuel un
OCOOCHHOCTH CTpPOEHHS HYKJIEMHOBBIX KHUCIOT. [loBpexxaeHue CTPYKTypbl HYKJIEHHOBBIX KHUCIIOT
¢u3ndeckuMu (akTopaMM M XUMHUYECKUMH MyTareHamH. TepaneBTHMUYECKUE CpEICTBA, OCHOBAHHBIE Ha
xuMmuaeckoM Bozaercteuun Ha JJHK. MHTepkansaTopsl.

1.6. AMuHOKHCIOTHI, enTHabl. OnpeaeneHue, 0COOEHHOCTH CTPOEHUS U OuojorndecKkue GyHKIUU
aMuHOKHCIIOT. Homenknatypa wu  kinaccuduxanus aMUHOKUCIOT. (OCOOEHHOCTH  CTEPEOU3OMEPHUH
HOPUPOJHBIX aMUHOKUCIOT. [IpoTerHOreHHble aMUHOKUCIOTEI. OCOOEHHOCTH CTPOEHUS U OHOoJIorHYecKas
pOJb PA3NUYHBIX TPYNI TPOTEHHOTCHHBIX aMUHOKUCIOT. CeneHounuctenH — 21-1 mpoTeMHOTEHHas
aMMHOKHUCIOTA. «Moau(puuMpoBaHHbIE» aMHHOKHUCIOTBI B COCTaBe O€NKOBBIX CTPYKTyp. CrocoOsl
o0patuMoli MOIUGUKAIIMA aMUHOKHCIIOT B COCTaBe OENKOBBIX MoJieKys. CHUTHaJIbHbIE aMUHOKHCIOTBHI U
o0mue cxeMbl ux OuocuHTe3a. PUIMKO-XMMHUYECKHE CBOMCTBA MPUPOAHBIX aMHUHOKUCIOT. OCOOEHHOCTH
CTpoeHHsl M Ouojormyeckas 3HaYUMOCTb nentuoB. CymmapHbIid 3apsin nentuaa. CBoicTBa NMENTHUIHON
CBSI3U.

1.7. benku. YpoBHM QopmupoBaHusi CTpyKTypbl Oeinka. IlepBuuHas cTpykTypa Oenka u ee
O6uosornyeckas 3HaYMMOCTb. OcOOEHHOCTH (OPMHUPOBAHUS PA3IUYHBIX TUIIOB BTOPUYHON CTPYKTYpBI
6enka. CTpyKTYpHBIE OCOOCHHOCTH TPETHYHOHM CTPYKTYphl Oenka. OCHOBHBIC MOIXOABI K BU3YalU3aIlHH
OEIKOBBIX MOJIEKYJ IPU NMPOBEJCHUN HAyYHBIX MCCIEI0BaHUA. Mojenu BU3yalnu3aluu CTPYKTYpbl O€JKOB.
CrtpyKTypHBIE TUIIBI O€TKOB. THUIIBI XUMUYECKUX CBSA3E€H NpU (GOPMUPOBAHUU TPETUUHOM CTPYKTYpHI O€JKa.
Ocobennoctu (onguara OenxoB: Teopuu (onauHra, TEpMOJUMHAMUYECKas Mojeib (oJauHra Oelka,
MeXaHu3Mbl  (oNAMHIra, OCHOBHBIE  THUIBl  BCIIOMOTraTeNbHbIX  (akTOpoB  QoiauHra  Oenka.
[TocTTpancnsanuonHsle Moaudukauu OenkoB. JleHartyparus OenkoB. YUeTBepTHuHas CTpyKTypa Oelika.
Kondopmannonnas 1abmibHOCTh 0€1K0B. MeTab00HbI KaK MSTHIN TUIT OpraHU3alUuU CTPYKTYPhl OEJIKOBBIX
komruiekcoB. Knaccugukarus 0enkoB mo GyHKIHSM.

1.8. ®epmentsl. Onpenenenrne 1 OCHOBHbBIE BEXHU B UICTOPUM CTAHOBJIEHUS U Pa3BUTHUS SH3UMOJIOTUH.
OObmee ctpoeHue (EpMEHTOB U THUIIBI BCIIOMOTATENbHBIX BEILIECTB, YYaCTBYIOIIUX B paboTe (epMEHTOB.
OcoOeHHOCTH (PEPMEHTOB Kak KaTaanu3aropoB. OCHOBHbIE MPUHIUIBI ()EPMEHTATUBHOTO KaTanu3a. Teopuu
y3HaBaHus (epmeHTOM cybOcTpara. OOmme OCOOEHHOCTM M MEXaHHM3Mbl pabOThl AKTUBHBIX IIEHTPOB
depmentoB. Homenknartypa depmentoB. Knaccudukanus ¢epmentoB. KopepMeHTb U mpocTeTHUECKHE
IpyNIbl HEKOTOPBIX KiAaccoB (hepMeHTOB. OCHOBBI KHHETHKH (PEpMEHTATHUBHBIX IPOLECCOB. MeToibl
peryisiiiuu akTUBHOCTH pepMeHTOB. IHrnbupoBanue GpepMeHTOB. 3HaU€HUE YPH3UMOJIOTUH 1711 MEIULIUHBI.

1.9. Buramunsl. OnpezieieHMe BUTAMHHOB M OCHOBHBbIE OMOJIOTHUECKHE MPU3HAKM BUTAMHHOB U
BUTAMHHOTIOAOOHBIX BemecTB. VICTOpHS OTKpBITHS BUTaMUHOB. (OCHOBHBIC TPUPOAHBIE HWCTOYHUKA
BUTaMMHOB JUIsl OpraHu3Ma dyenoseka. Kinaccugukaius BuTaMuHoB. JKHpopacTBOPUMBI U BOJIOPACTBOPUMBIE
BUTaMUHBI, UX OMOXUMHUYECKHE (PYHKIINY U OHOJIOrHYecKasi 3HaUMMOCTh Ha OpraHM3MEHHOM YPOBHE.

Pa3nea 2. Merabom3m.

2.1. O6mre 3aKOHOMEPHOCTH META0OIMYECKUX TIporieccoB. Omnpeaenenne MeTaboan3Ma 1 OCHOBHBIE
3aJaud, KOTOpbIe OH pelaeT Ha YpoBHE (YHKIIMOHHUPOBAaHMA BCEro OpraHu3Ma. B3aumocBs3b
KaTa0OJMYecKuX W aHaboianueckux mpoueccoB. Ilnactuueckuii u sHeprernyeckuit oOMeH. OcoOeHHOCTH
OpraHu3aliy, NPOTEKaHWs M PETyIAUH MeTabOJIMYEeCKUX IPOLECcCCOB. MaKpoIpruuyeckue BellecTBa.
CTpyKTypHBIE OCOOEHHOCTH, MPHUPOAA MAKpPOIPrHYHOCTU U poib AT® B 3HepreTuyeckoM OOMEHE.
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MexaHu3M MPOTEKaHHWsI DHEPrOo3aBUCHMBIX OHMOXMMHUYECKMX TiporeccoB mnpu  ydactun ATO.
BoccraHoBHUTENBHBIN NOTEHUHUA KIIETKH.

2.2. Karabomu3m yraeBojoB. OOmias cxema OWOTpaHCGOpMAIMKM  YIAEBOAOB IO  XOTY
NUIIEBAapUTENbHOrO TpakTa. OOmas cxema MeTabOJMYecKHUX IpeoOpa3oBaHUN TIIOKO3BL. MeTtabomu3m
rikoreHa. ['nukonu3: oOuas Mmerabonnyeckasi CXxema, MeXaHu3M pabOThl HEKOTOPBIX (PEPMEHTHBIX CHUCTEM,
0COOEHHOCTH TPOTEKAaHUsI B a’dpPOOHBIX M aHAa’POOHBIX YCIOBHUSX B KJIETKE. DHEPreTHMYECKHH BBIXOJ
rukonu3a.  OxuciaurenbHoe JekapOokcunupoBanue nupysata. Luxn KpeGca. Amnamnepo3 u  ero
Ouosoruyeckasi 3Ha4UMMOCTb.

2.3. KaraGomusm munuaoB. OOmiee mnpencraBlieHHE O Karaboiu3Mme JIunuaoB. Pacmierienue
TpuanuiarauuepuoB. Katabonuueckuii myts riunepuHa. Katabonusm xKUpPHBIX KUCIOT (OeTTa-0KUCIIEHUE):
0COOEHHOCTH MPOTEKaHUsI U peryssinuu. PakTophl, HapyIIAKOUIe HOPMAIbHYIO PabOThl (pepMEHTATHBHBIX
CHUCTEM Ipoliecca OeTTa-OKUCICHHUS.

2.4. Karabonu3sM aMHHOKHCIOT. KeTOHOBBIE Teaa: OCOOEHHOCTH MeTaboim3Ma, OHMOoIorndeckast
3HAYUMOCTh U MATOJIOTMYECKUE MPOSBICHUS Ype3MepHOil KoHIeHTparuu. O01as cxema 1 3aKOHOMEPHOCTH
NPOTEKaHUS KaTaDOIMYECKUX MPOIECCOB MPOTEUHOTEHHBIX aMUHOKHCIIOT. [InpunokcansdocdarsaBucumbie
dbepMeHThl M HX pPOJb B OHMOXMMHUYECKHX IpeoO0pa3oBaHUS AMUHOKUCIOT. TpaHcmopT u «cyabOa»
OouorenHoro amMmmuaka. OcoOEHHOCTH BBIJENICHHS a30Ta B PA3IMYHBIX BHJAX JKUBBIX OpraHu3MoB. Llukim
MoueBUHBI. OCOOEHHOCTH JErpaialiii YIIEPOIHOTO CKeleTa HEKOTOPBIX MPOTEUHOT€HHBIX aMUHOKHCIIOT.

2.5. OxkwmcnutenbHoe (GochopmmmpoBanue. Jlokanmu3amus B KJIETKE W 0OIME 3aKOHOMEPHOCTH
MPOTEKaHusl Ipoliecca OKUCIUTENbHOro ¢ocdopunupoBanus. KOMIOHEHTHI eMu MEpeHoca 3JIEKTPOHOB,
0COOEGHHOCTH WX CTPOCHHUs, (QYHKIIMOHUPOBAHHS W B3aUMOCBS3b. COBpPEMEHHBIC TPEACTABICHUS O
(GYHKIIMOHUPOBAHUU CHCTEMBI OKHCIUTEIBHOTO (hochOpUIMpoBaHUs: OpraHU3alUsl CYNEPKOMIUIEKCOB
AIIEKTPOH-TpaHCIIOPTHOH 1enu. OcobenHoctu crpoenus y ¢ynknuonupoanus ATd-cunTassl. Perynsmus
AKTUBHOCTH MPOTEKAaHUS OKHCIUTENBbHOTO (ochopunupoBanus u cuHresa ATO. ['mnosHeprernyeckue
coctosiHUS. Poib MUTOXOHIpPHM B peryiasiquu TemmepaTypbl Tena. Pa3oOuuTenu OKHUCINUTENbHOIO
docdoprnrpoBanusi. AKTUBHBIE (POPMBI KHCIOPOIa U OUOIOTHUECKHUE CUCTEMBI UX JI€3aKTHBALIHH.

2.6. Anabonmm3m yrieBosoB. OOmmiee mpeacTaBieHHe O aHaOoIMYeckux mporeccax. OcoOeHHOCTH
NPOTEKaHUsl U PEryNAlUU TIIOKOHeoreHesa. Mcxomnble MeTaOonuThl s OMOCHMHTE3a IUIIOKO3bL. L{uKi
Kopu. CunTes riroko36l U3 MUpyBaTa: 0COOCHHOCTH IMPOTEKAHUS B CPAaBHEHHH B 00paTHBIM KaTabOJIMIECKUX
IPOIIECCOB, MEXaHU3MBI pean3allMi HEKOTOPBIX CTaJAuN. DHepreTHuecKuil OanaHc rIFOKOHEeOreHesa.

2.7. buocunre3 nunuaos. Haubonee 3Hauumble myTH aHaOoyiM3Ma JIMMUIOB. BHOCHHTE3 >KHUPHBIX
KHCJIOT: OCOOCHHOCTH CTpPO€HMs, (YHKIMOHUPOBAHUS W PErylsiiMd paboThl COOTBETCTBYIOIIETO
(GepMEHTHOTO KOMIUIEKCA, XHMHU3M TPOTEKAIOMMX Ha HeM peaknuid. OCoOSHHOCTH CHHTE3a
JUTMHHOIIETIOYEYHBIX U HEHACHIIIEHHBIX KUPHBIX KUCI0T. CHHTE3 TPUALUITIUIICPUHOB.

2.8. buocuHTe3 aMUHOKUCIOT W menTuaoB. OOmwmii 0630p merabonusma azora. OOmasi cxema
O6unocuHTe3a aMUHOKHCIOT. OcOOEHHOCTH OMOCHHTE3a HEKOTOPBIX MPOTEUMHOTEHHBIX aMMHOKHUCIIOT. O0mue
3aKOHOMEPHOCTH OMOCHHTE3a TMeNnTHI0B. BHOCHHTE3 NEeNTHIHBIX TOPMOHOB. bBHOCHHTE3 WHCYJIUHA.
BbrocuHTe3 HU3KOMOIEKYIISIPHBIX IENTHIOB Ha MpUMeEpe OMOCHHTE3a TITyTaTHOHA.

2.9. buocunte3z OenkoB. OOmiee mpencraBieHHe O OHOCHHTE3€ OEJIKOB: OCHOBHBIE CTaIud U
YYaCTHHUKM Tmpouecca. l'eHernueckuit koi. OCOOCHHOCTM MpPOTEKaHWs CTaJAWU TPAHCKPUIILUHM TIPH
OouocunTeze OenkoB. Mexanusm oOpazoBanus amuHoauuia-TPHK, ocoOennoctu pabotel depmeHTa
amuHoannn-TPHK-cunreraszel. OcobeHHocTH cTpoeHuss pubocoM. OCOOEHHOCTH NPOTEKAaHUs CTaJAuu
TpaHCISIUU Tpu OnocuHTe3e Oenka. [{ukit anoHranum u GakTophl, yIacTBYIOIINE B €T0 TPOTCKAHUH.

2.10. ®ortocunre3. OOmue OCOOEHHOCTH aHAOOJMYECKUX MPOIECCOB Y (HOTOCHHTE3UPYIOUINX
OpraHu3MoB. B3amMoCBs3p aBTOTPOGHBIX W TeTEpOTPO(HBIX OpraHu3MoOB. buomormveckas poJb
¢orocunTesa. Jlokanuzaums u oOmas cxema ¢orocuHTe3a. OcobeHHocTH — QoTodU3NUEcKOro,
(OTOXUMHYECKOTO U XUMHUYECKOTO ATaroB ¢porocunTe3a. L{ukn KansBuHa.

2.11. Merabonu3m KceHOOMOTHKOB. OmpeseneHne KceHOOMOoTHKOB. IlyTw moctymieHus wu
BBIBEJICHNWS KCEHOOMOTHMKOB B OpraHm3Me JKMBOTHBIX. Kitaccudukammss kceHoOnoTukoB. Oomee
npencTaBieHue o gaszax Metabonn3Ma KCeHOOMOTHKOB X Onoxumuyeckoe 3HadeHue. ®aza | merabonuzma
KCEHOOMOTHUKOB. MeXaHW3M THAPOKCHIMPOBAHHS CyOcTpara TIpH ydacTUu muToxpoma P-450.
OxucnuTeNnbHble MPOIECChl OMOCpeaoBaHHbIe IUTOXpoMoM P450. Perymsnus akTUBHOCTH (pepMEHTHOU
cucteMbl mutoxpoma P450. T'maponmuTuyeckue peakimud B MeETa0OIM3Me KCeHOOMOTHMKOB. Peakiuun
BOCCTaHOBJICHHsI B MeTabonm3Me kceHoOmotukoB. Paza Il merabonmmsma kceHoOmoTHKOB. KoHbOTaIMs
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MPOMEXKYTOUHBIX METa0OJIMTOB C OCTaTKaMW YIJEeBOAOB. Peakmuu cynbdarupoBanms. Peaknuun
AlETUIIMPOBAHUS W METHIMPOBAHUS B MeTabonmM3Me KCEeHOOMOTHUKOB. KoOHBIOTAlMS MPOMEKYTOUHBIX
METabOJIMTOB C aMUHOKHUCTIOTaMH. PoJib TiryTaTHoHA B META00IM3ME KCEHOOMOTHUKOB.

4. O0beM y4eOHOH JUCHUILIMHBI

O0beM TMCUMILTHHBI
Bun yuyeOHo# padoThI Axan. | Acip.
3E
u. 4.

O01asi TPY10€eMKOCTh THCHUTIIHHBI 6 216 162
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 2,67 96 70,8
Jlexuuu 0,88 32 24
[TpakTrueckue 3aHITHS 1,78 64 48
B TOM 4HcCIIe B OpMe MPAKTHYECKON TOJATOTOBKU 1,78 64 48
CamocrosiTeJibHas padora 2,33 84 63
CamocTosTeNnbHOE U3YYeHUE Pa3esioB JUCIUIUIHHEI 2,33 84 63
Bua konTpoJs:
JK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHS 1 0,4 0,3
IToaroroBka K 9K3aMeHy. 35,6 26,7
Buj HTOroBOro KOHTpOJIs: JK3aMeH

AHHOTaNUs padoyeil NPOrpaMMbl AUCHUNIIHHBI
«BbicokoMoutekyJsipHblie coennneHus» (b1.0.15)

1 Heab AUCHUMIMHBI — 3HAKOMCTBO CTYJIEHTOB C OCHOBAaMHU HAayKH O MOJIMMEPAX U €€ BAXKHEHUIIIMMU
MPAKTUYECKUMH TPUTIOKEHUSMHU, 3HAHHE KOTOPBIX HEOOXOIUMO KAXKIOMY XHMHKY, HE3aBUCUMO OT €ro
MOCJIEIYIONIEH Y3KOH crenuanu3anuu. ['JTaBHOe BHUMaHHUE B KypCe YICISETCS PacCMOTPEHUI0 OCHOBHBIX
CBOMCTB BBICOKOMOJICKYJISIPHBIX COCAMHEHHUN OTJIMYHBIX OT CBOMCTB HU3KOMOJIEKYJISIPHBIX BEILECTB.
bonpmme pasmepbl M IEMHOE CTPOCHHUE MAaKpPOMOJIEKYJ OOYCIOBJIMBAIOT TIOSIBJICHUE psifa Ba’KHBIX
cnenupuIecKuX CBONCTB, KOTOPBIE OMPEENSIIOT MPAKTHUECKYIO [IEHHOCTh MOJIMMEPOB KaKk MaTepHasioB, a
TaK)ke UX OMOJIOTMYECKOE 3HAUCHHE.

2 B pe3yabTaTe U3yYeHUs] TUCHUILINHBI 00YYAIOIUIICS 10JI5KEH::

Obnadams CleyOUMMA KOMITIETCHIIUSIMHU U UHIAUKATOPAMH MX JOCTHKCHHUS:

YK-8.1, OIIK-1.1.
3namo:
- O0COOCHHOCTH (PH3MYECKHX CBOMCTB MOIMMEPOB M HUX PACTBOPOB, OOYCIOBJICHHBIE HUX BBICOKOH
MOJIEKYJISIPHOM MACCOW;
- KJIacCU(UKAIIUIO TOJTMMEPOB U UX BAKHEUIITUX MPE/ICTABUTENCH;
- (pU3UKO-XUMHUUYECKHE 3aKOHOMEPHOCTH PEAKIINMA, TPUBOSIIUX K 00pa30BaHUI0 MAaKPOMOJIEKYT;
- 3aKOHOMEPHOCTHU MPOTEKAHUS XUMUYECKUX PEAKIUN C yHACTUEM MTOJIMMEPOB.
Ymems:
- CTPOUTh KHHETUYECKHE MOJIENH JIJIsl OITMCAHUs MTPOLIECCOB CUHTE3a MAaKPOMOJIEKYJT;
- MPEJICKa3bIBaTh B3aMMOCBSI3b CTPYKTYpPa — CBOMCTBO ISl MAKPOMOJIEKYIISIPHBIX CUCTEM.
Braoemw:
- COBpEMEHHOM TepMuHoiorneit xumun BMC;
- TEOPETUUYECKUMHU OCHOBAaMU CUHTE3a MOJIUMEPOB.

3 Kparkoe coaep:xaHue TUCUMILIHHBI

Beeoenue

OCHOBHBIE TIOHATHSI W OINPEICICHHS: TIOJUMEpP, OJMTOMEP, MAaKpPOMOJIEKYJIa, MOHOMEPHOE 3BEHO,
CTETeHb MOJIMMEPHU3allui, KOHTYpHas UIMHA Ienu. MOIEKyIspHble MacChl M MOJIEKYISPHO-MaCcCOBBIC
pactipenenenust  (MMP).  VYcpennennwsie  (cpemHue)  MOJEKYJISpHBIE  MacChl  (CpeIHEYHCIIoBas,
cpenHeBecoBasi). HopmanbHoe (Hanbosee BeposATHOE) paciipeneieHue. BaxHeiimume cBolcTBa MOIUMEPHBIX
BEIECTB, 00YCIIOBIICHHBIE OOJIBIITMMHU pa3MepPaMu, IEMHBIM CTPOCHUEM U THOKOCTHIO MakpomoJiekyi. Poib
MOJIMMEPOB B JKUBOW MPUPOJE W MX 3HAYCHHE KaK MPOMBIIIJICHHBIX MaTepuanoB (TIaCTMACChl, KaydyyKH,
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BOJIOKHA U IUICHKH, NOKphITUs, Kien). Ilpeamer u 3amaun Hayku O BBICOKOMOJIEKYJISIPHBIX COEIUHEHUSX
(monmmmepax). MecTo HayKH O MoJIMMepax Kak CaMOCTOATENIbHON (pyHIaMEHTaIbHON 00IAaCTH 3HAHUS CPEeIU
Ipyrux (QyHIaMEHTAIbHBIX XUMHUYECKUX IUCHMIUIMH. Ee poinb B Hay4HO-TEXHHYECKOM IpOrpecce H
OCHOBHbBIE HCTOPUYECKHUE ITAIIb] €€ Pa3BUTHS.

Pazoen 1. Knaccuguxayus nonumepos

Knaccugukanust momumMepoB B 3aBUCUMOCTH OT MPOUCXOKICHUS, XMMUYECKOTO COCTaBa U CTPOCHUS
OCHOBHOM ILeNM, B 3aBUCUMOCTH OT TOIOJIOTUM MakpoMojeKkyd. OIHOTSKHbIE U JIBYXTSDKHBIE
Makpomouiekyibl. [IpupoaHsle M cuHTEeTHYECKHE MoiauMepbl. OpraHuuecKue, 3JIEMEHTOOPraHUYECKUE U
HeopraHuyeckue nonuMepsl. JInHelHsle, pa3BeTBICHHbIE, JECTHUUHBIE U CIINUTHIE IOJIUMEPHI, I€HAPUMEPHI.
["'omMononuMepsl, COnoIMMeEpsl, 0I0K-COIOJUMEPHI, IPUBUTHIE CONOIUMEPBI. | 'OMOLIEITHbIE U I'eTepOLeIHbIE
noJauMepsl. buomonumepsl, OCHOBHBbIE Ouonorndyeckue (GYHKIHH OENKOB PHOOHYKIEMHOBOH |
NI€30KCUPUOOHYKIEHNHOBOM KuciIoT. Kparkas XapakTepucTuka M 00JacTH NPUMEHEHUS BaKHEHIIUX
IIPEJICTaBUTENIEH PA3IIMYHBIX KJIACCOB IIOJUMEPOB.

Paszoen 2. Maxpomonekynvl u ux nosedeHue 8 pacmeopax

Kondurypanmuss  MakpoMmonekyinbl W KOHQUTypanuoHHass  u3omepus.  JlokanbHble |
KOH(UIypallMOHHbIE HM30MEpPbl B MAKPOMOJIEKYJIaX IOJMMEPOB MOHO3aMELIEHHBIX ATUJICHOB U JIUEHOB.
CrepeonsoMepusi U CTEPEOPEryJSIpHbIE MAaKpOMOJIEKYNbl. M30TakTHMuecKHue U CHHIUOTAKTHYECKUE
nonumepsl. KoHdopmannonHas wu3omepus M KOH(opManuss MakpoMOJeKyjbl. BHyTpumonekyispHoe
BpallleHne M THOKOCTh MaKpOMOJIEKYJbl. KOIM4ecTBEHHBIE XapaKTEPUCTHKH THOKOCTH MaKpPOMOJIEKYJ
(cpeHEeKBaJApaTUYHOE PACCTOSHUE MEXJIy KOHLUAMM LENH, paguyc HMHEPUUH MaKpPOMOJIEKYJIbI,
CTaTUCTHYECKUI CErMEHT, MepCcUCTeHTHas JiauHa). CBOOOJHO-COWICHEHHAs EeNb KaK HIeaIM3UPOBaHHAS
MOJeNb  TMOKOM  MakpoMoJieKyhbl. @DyHKUMA  pacnpeieseHHs  pacCTOSIHMM — MeXAy  KOHIaMHU
CBOOOTHOCOWICHEHHON 1enu (rayccoBbl KiyOkn). CpemHue pasMepsl MaKpOMOJIEKYJIbl C  y4ETOM
IOCTOSIHCTBA BAJICHTHBIX YIVIOB. DHEpPreTHUecKue Oapbepbl BHYTPEHHEIO BpAICHUS; MOHATHE O HPUPOE
TOpMO3d1Iero noreHuuana. [loBopoTHble H30Mepbl M THOKOCTh peaybHbIX Leneld. CBsi3b TruOKoCTU
(’KECTKOCTH) MaKpPOMOJIEKYJ C UX XUMHUYECKUM CTPOEHHUEM: (aKTOpbl, BIUAIOLINE Ha TMOKOCTb pealbHbIX
ueneil. YmopsjgoueHHble KOH(OpPMalMM H30JIMPOBAHHBIX MaKpOMOJIEKYN (MOJIMMOENTUIbl, OENKH,
HYKJICMHOBBIE KHMCIOThI). Iloaumep-nonumepHble KOMIUIEKCHI CUHTETHMYECKMX W MPUPOIHBIX IOJIUMEPOB.
KoomneparuBHbie KOH(POPMAITMOHHBIEC TIPEBPAILICHHUS.

Maxpomonekyisl B pacTBopax. TepMoaIuHaMUYECKUI KPUTEPUI pacTBOPUMOCTH M JI0KA3aTEIbCTBO
TEPMOJMHAMHYECKON PaBHOBECHOCTH pacTBOpoB. Da30Bble JHMAarpaMMbl CHUCTEM IOJIMMEP-PACTBOPUTED.
Kputnueckue Temneparypsl pactBopeHus. HeorpaHnueHHoOe 1 orpaHHYeHHOE HabyXaHHe.

TepMonrHaMuyeckoe MOBEIEHUE MAaKPOMOJEKYJ B PACTBOPE M €ro OCOOEHHOCTH IO CPaBHEHHIO C
MIOBEJICHUEM MOJIEKYJI HHU3KOMOJIEKYJSIPHBIX BemecTB. OTKIOHEHHS OT HACaIbHOCTU W MX IPUYUHBI.
VYpaBHEHHE COCTOSHUA MOJIUMEpa B pacTBope. BTopoil BupuanbHbil K03 GUIIMEHT U ( -Temrneparypa (q -
ycnoBus). HeBo3mylieHHbIE pa3Mepbl MaKpOMOJIEKYJIbl B pACTBOPE U OLIEHKA THOKOCTH.

Onpenenenre CpeHEUUCIOBOM MOJEKYJISPHOW Macchl M3 JAAHHBIX 110 OCMOTHYECKOMY JIaBJIEHUIO
pacTBOpPOB IOJIMMEPOB. 3aBUCHUMOCTb PAaCTBOPUMOCTH OT MOJIEKYJSIpPHOH Macchl. (DU3MKO-XUMHUYECKUE
OCHOBBI (PpaKIIMOHUPOBAHUS TOJTUMEPOB.

CeeropaccesHHE Kak METOJ ONPENEIECHUsS CPEIHEBECOBOW MOJIEKYJISIPHOM Macchl IOJIUMEPOB.
Omnpenenenue pasMepoB MaKpOMOJIEKYJI.

I'mapoarHamMHuuecKue CBOMCTBa MAaKpOMOJIEKYN B pacTBOpax. Bs3kocTh pa30aBiieHHBIX PacTBOPOB.
[IpuBeneHHas M XapakTepUCTHYECKass BS3KOCTH. CBSI3b XapaKTEPUCTUYECKOM BSI3KOCTH C MOJEKYJISIPHOU
Maccol M CpeJHMMM pa3MepaMH MakKpoMOJEKyl. BHCKo3MMeTpuss Kak METOJA  ONpeAciieHus
CPEIHEBSI3KOCTHOM MOJEKYJsipHOH Macchl. Juddy3us makpoMonekyn B pacTtBopax. [ embpmpoHuKaromas
xpomarorpadus U ppakIMOHUPOBAHHE OTUMEPOB.

CenuMeHTaus MakpoMoJIeKyn (yiabTpaneHTpudyrupoanue). OnpeneneHne MOJEKYISIPHBIX Macc
METO/IaMu yibTpaneHTpudyrupoBanus u auddysuu.

HNonmsyromuecss MaKpOMOJIEKYJBI  (TTOJMAJIEKTPOIUTHI). XHUMHYECKHE U (U3UKO-XUMUYECKHE
0COOEHHOCTH TOBEICHUS MOHU3UPYIOIUXCS MAaKPOMOJIEKYJ (MOJUKUCIOT, MOJTUOCHOBAHUN M HUX COJIEH).
KonunuecTBeHHbIE XapaKTEPUCTUKU CHJIBI MOJMKUCIOT U TOJMOCHOBAHMN. DJEKTPOCTaTUYECKas dHEPrus
MOHU3HMPOBAaHHBIX ~MakpoMmousiekys. Crenuduueckoe CBS3bIBaHHE MPOTUBOMOHOB. KoomnepaTtuBHbie
KOH(OpMallMOHHBIE TPEBPALCHHUs] MOHU3UPYIOIIMXCS IMOJUIENTHAOB B pacTBopax. M3oanekTpuyeckas u
U30MOHHAsI TOuKa. AM(OTEpHBIE TOIUINEKTPOIHUTEHI.
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KoHueHTprpoBaHHBIE  pacTBOPHl  MOJMMEPOB W Tenu. Accouuanuss MakpoOMOJIEKYJT B
KOHIICHTPUPOBAaHHBIX ~ pacTBOpax M  CTPYKTypooOpazoBaHue. JKHIKOKPHCTAIIIMUECKOE COCTOSIHHE
JKECTKOLICTIHBIX IMOJIMMEPOB. JIMOTPOIHBIE KUAKOKPUCTANINYECKUE CHUCTEMbl U UX (pa30BbIE TUATPaAMMBbI.
Oco0eHHOCTH PEOIOrMUYECKUX U MEXAHUYECKMX CBOMCTB KOHLIEHTPUPOBAHHBIX PACTBOPOB.

Pazoen 3. Ilonumepnvie mena

CtpyKkTypa ¥ OCHOBHBIE (U3MUYECKHE CBOMCTBA MOJMMEPHBIX Tell. OCOOEHHOCTH MOJIEKYIISIPHOTO
CTPOCHHS MOJIMMEPOB U MPHUHILIMIIBI YIAKOBKA MaKpOMOJIEKYJI. AMOpP(HBIE U KPUCTANINYECKUE MOTUMEPHI.
VYcioBust, He0OX0AUMBIE TSI KPUCTAJUIM3ALUY TTOJIMMEPOB. Temrmeparypa KpUCTALIH3aUKd U TeMIepaTypa
mnaBiaeHuss. CTpyKTypa M HaIMOJIEKYJISIpHAs OpraHu3alus KPUCTAIMYECKUX MOoauMepoB. Paznuuus u
CXOJICTBO B CTPYKTYpHOM OpraHu3aiuy KpHUCTAUIMYECKUX U aMOpP(HBIX MOJUMEPOB. TepMOTpONHBIE
KUJKO-KPUCTALTHIECKHE (ME30MOP(HBIC) TTOTUMEPHI.

CpoiictBa amop(HbIX monumepoB. Tpu ¢usnueckux cocrossHUs. TepMoMexaHUYECKHE KPHUBBIC
aMOp(HBIX MTOJMMEPOB.

Bricokoanactuueckoe COCTOSIHHE. TepmoauHamuka u MOJIEKYJIIPHBII MEXaHU3M
BBICOKO?JIACTUYECKUX JedopManuil. ODHTpONUiiHAS NpPUPOAA BBICOKOAIACTUYHOCTH. CBS3b MEXIY
PaBHOBECHOM YNpyroi cuiioil W yuinHeHueM. HukHuil npeaen MOJeKyJIsSpHBIX Macc, HEOOXOAUMBIX st
IPOSIBJIEHUS. BBICOKO3JACTUYHOCTU. PenakcanuoHHble sBJIE€HUS B HojauMmepax. MexaHuyeckue u
JIuaJeKTpruueckue norepu. [IpuHuun temmnepaTypHoO - BpEMEHHOU CYNEPIIO3ULUH.

CrexnooOpaznoe cocrosiaue. OCOOCHHOCTH TOJMMEPHBIX CTEKOJ. BBIHYXIEeHHas 371aCTUYHOCTD U
U30TEPMbI pacTsoKeHus. MexaHu3M BBIHYXJACHHO-dNacTuueckon nedopmanuu. [Ipenen BbIHYKIESHHOU
AJIACTUYHOCTH. XPYIKOCTh MTOJIUMEPOB.

Bszko-tekyuee cocrosHue. MexaHu3m BA3KOro TedeHHs. KpuBble TEUeHHs MOJMMEPOB.
3aBUCHUMOCTb TEMIIEPATypbl BSA3KOTO TEUEHHUS OT MOJIEKYJIIPHOM Macchl. AHOMAJIUU BS3KOTO TEUEHUS.
®opMOBaHHE U3AEIHUIA U3 OJTUMEPOB HA PEKUME BSI3KOTO TEUCHUS.

[Tnactudukamms momumepoB. [IpaBuina OObEMHBIX M MOJIIPHBIX J0J€H. MeXaHHYeCKHe MOJIEIH
aMOp(HBIX MOJIMMEPOB.

CBolicTBa KpUCTANIMYECKUX TMOJIUMEPOB. TepMOMEXaHWYECKUE KpUBbIE KPUCTAIUIMUECKUX U
KPUCTATM3YIOIIUXCS aMOPHBIX MOJUMEpPOB. M30TepMBbl pacTsHKEHUS M MOJICKYJISIPHBI MeXaHU3M
"X0JI0JHOTO TeYEHMS!" KPUCTAIUIMUECKUX IOJTMMEPOB U MOJIMMEPHBIX CTEKOJ MPU PACTKEHHUH.

JlonroBEeYHOCTh MOJUMEPHBIX MaTEpHUaIoB. MexaHu3M pa3pylIeHHs MOJIMMEPOB.

OpHUEeHTHPOBAHHbBIE CTPYKTYpbl KPUCTANIMYECKUX M aMOP(HBIX NOJUMEPOB. AHHU30TPOINUS
MexaHudeckux cBoicTB. CriocoObl opueHTanuu. [IpuHumnel GopMoBaHUs OPUEHTHPOBAHHBIX BOJOKOH W
IUIGHOK M3 paciuilaBoB M pacTtBopoB. OcoOeHHOCTH (POPMHUPOBAHUS KUAKOKPUCTAUINYECKON (ha3bl;
HOJy4EeHHE CYNEePIPOYHbIX BOJIOKOH U Mu1acTUKoB. Komno3unmonnsle Matepuainsl. [Ipuniuns! oopmoBaHus
MOJIMMEPOB, HATIOJTHEHHBIE MTOJIUMEPHI.

Pa3zoen 4. Xumuueckue ceoticmea u xumuyeckue npespaujeusi NOJUMepos

XUMUYECKHE PEaKIMM, HE MPUBOIAIIME K HW3MEHEHHIO CTENEHU IOJMMEPU3alUUd MaKpOMOJEKYII:
NOJMMEpaHaJOrMuHble TIPEBPALEeHNs U BHYTPUMOJIEKYJISIpHbIE npeBparieHns. OCOOEHHOCTH peaKIMOHHON
CrOCOOHOCTH (YHKIIMOHATBHBIX TPYIT MAaKPOMOJIEKYII.

[Ipumepsl UCIOIB30BaHUS MOJMMEPAHATIOTUYHBIX MPEBPAIICHUN U BHYTPUMOJIEKYJSPHBIX PEAKIMN
JUISL TTOJTY4€HHUS HOBBIX TOJIMMEPOB.

XUMUYECKUE pEaKUUHU, NPUBOAAIIME K HM3MEHEHHMIO CTENEHM IOJIMMEpPU3alud MaKpPOMOJIEKYII.
Hectpykuuss mnonumepoB. MexaHM3M [ENMHOM M CiIy4allHOM  AecTpykuuu. Jlemonmmepusarus.
TepmookucnutensHas U (oToXUMHUYEcKass AecTpyKius. Mexanonectpykuus. [IpuHimnel crabunnzanuu
MOJIUMEPOB.

CuBaHue MOIUMEPOB (BYJIKAHU3ALUS KaydyKOB, OTBEPXKIEHUE SMOKCUIHBIX CMOI).

Hcnonb30BaHWe XMMHUYECKHUX pEaKIUA MaKpOMOJEKYNT s XUMHYECKOr0 U CTPYKTYpHO-
XMMHUYECKOTO MOJU(PHUIMPOBAHUS MOJIUMEPHBIX MaTepuaioB U uzaenuid. [IpuButue u 6510K-comnoaumepsl -
OCHOBHbI€ NMPUHIIUIBI CUHTE3a U (PU3UKO-XUMUYECKHE CBONCTBA.

Paszoen 5. Cunme3s noaumepos

Knaccugukanys 0OCHOBHBIX METOJIOB MOTYYEHHUSI TOJIUMEPOB.

[Tonnmepuzanusa.  TepmoauHamuika — nonuMepusauuu.  [loHsTHE 0  MOJIMMEPHU3ALMOHHO-
JETOTUMEPU3AIIMOHHOM PaBHOBECHH.

Knaccugukanus 1enHpIx MoJMMeprU3aliOHHBIX POLIECCOB.
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PagukaneHass  nmonumepu3zanms.  VHUIUMUpOBaHWE  paguKaJIbHOM  MOJUMEpU3AUUM.  THUIBI
WHUIMATOPOB. Peakuuu pocta, oOppiBa U mepenaun Ienu. KuHeTnka paauKaibHON MOJIMMEpHU3AlUd TpU
MaJIbIX CTEMEHsX MpeBpaimieHus. [loHsATHEe O KBa3UCTAlMOHAPHOM COCTOSIHMU. MollekyisipHass macca
MOJICKYJISIPHO-MAaCCOBOE pachpesielieHue MOJMMEPOB, 00pa3yIOMUXCs MPH PAAUKATHHON MOJTMMEPU3AIINU.
[Tommmepu3arus mpu TIyOOKHX CTENECHSIX MPEBPaIICHH.

PeaknmonHasi cnocoOHOCTh MOHOMEPOB M PAIMKAIIOB.

PapukanbHas cononuMepusanus. Y paBHEHUE COCTaBa CONOIUMEPOB. OTHOCUTENbHBIE PEAKIIMOHHBIC
CIIOCOOHOCTH MOHOMEPOB M PAANKAIOB. POl CTEpUYECKUX, IOJSPHBIX U JPYTUX (HaKTOpOB; cxema Q-e.

CriocoObI TpOBEACHUS TTOJIMMEPHU3AIIUN: B Macce, B paCTBOPE, B CYCIIEH3HH M B OMYJIbCHUH.

Kartnonnas monumepuzanus. XapaKTEPUCTHKa MOHOMEPOB, CIIOCOOHBIX BCTYIaTh B KaTHOHHYIO
nosmuMmepusanuio. Karanuzatopsl u cokataiuzaTopbl. PocT U orpanuueHue pocra Lenei npu KaTUHOHHOU
noauMepusanuu. BiausHue npuposl pactBopuTens. KuHetuka mpoiiecca.

AHHMOHHasg moNMMepu3alus. XapaKTepUCTHKAa MOHOMEPOB, CIIOCOOHBIX BCTYIAaTh B aHUOHHYIO
nonuMepuzanuio. Karanuzatopsl aHHOHHOM MoJIUMeEpHU3auu. THUIMUPOBAHUE, POCT U OIPAaHUYEHUE POCTa
Henei npu aHuoHHOM nonuMepusauuu. "Kusble nenn'".

KoopauHaiimoHHO-MOHHAsE —TMOJUMMEpU3aluds B NPUCYTCTBUM TOMOI€HHBIX M TE€TEPOrE€HHBIX
katanu3aropoB tumna L{urnepa - Harra. [IpuHunnsl CHHTE3a CTEPEOPEryISIPHBIX ITOJIUMEPOB.

Oco00EHHOCTH HOHHOM MOJUMEPHU3AINH [IUKIMYECKUX MOHOMEPOB.

[MonukonaeHcanus. Tunel peakiuii moiukoHAeHCaMH. OCHOBHBIE PA3IMYHS MOJIMMEPU3AIMOHHBIX
U TOJUKOHACHCAIIMOHHBIX MPOILECCOB. TepMOauHAMHUKA MOJMKOHJICHCAIIMM U TOJHUKOHIEHCAIIMOHHOE
paBHOBecue. MouiekyisipHas Macca M MOJEKYJISIPHO-MAacCOBOE PAaCIpECICHHE IPU MOJUKOHIECHCAIUH.
Kuneruka nomukonaeHcanuu. [IpoBeneHue MOJMKOHACHCAIUM B pacIUlaBe, B PacTBOPE M Ha TpaHUIIC
pasnena ¢as.

Raxnouenue

CoBpeMeHHbIE TEHACHIIMM W HOBBIC HAMpaBlIeHUss B Hayke o mojuMmepax. llepcreKkTuBs
MIPOMBIIIEHHOTO MPOU3BOICTBA MTOJIUMEPOB.

OO611ee KOJIMYECTBO Pa3/IeiioB — .

4 O0beM y4eOHOI TUCHUILIUHBI — BCE BUJBI yUeOHOU paloThI, 3.€. U Yachl AJis TaOIUIBl OepyTcs
u3 yueOnoro miana (YII)

O0beM TUCHUTLINHBI

Bup yueOHoit padoTbl

3E Axkan. | Acrp.

4. 4.
O0mas TpyA0eMKOCTh JTMCIUILTHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOpPHbIE 3aHATHA: 2,22 80 60
B TOM 4HcJIe B (pOpMe NPAKTHYECKOH MOATOTOBKH
(npu nanuuuu) ) ) )
Jlexun 0,89 32 24
B TOM 4HcJjie B JOpMe MPaKTUIECKOM MOArOTOBKH (npu Haiu4uu) - - -
[Tpaktnyeckue 3anstus (I13) 1,33 48 36
B TOM 4Hcjie B JOpMe MPaKTUIECKOM MOArOTOBKY (npu Haniu4uu) - - -
CamocrosiTejibHas padora 0,78 28 21
KonrakTHas camocTosiTeNnbHast padboTa
(AmmK u3 VII ons 3au / 3au ¢ oy.) 0.78
CaMocTosTeTbHOE U3YUEHUE PA3/IeTIOB TUCIUILUIUHEI (U1u Opyeue ’ 28 21
BUOBL CAMOCMOSIMENbHOL pabombl)
Bua konTpoJs:
JIK3aMeH 1 36 27
KonTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoOJIA: JK3aMeH
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AHHOTaNUs padoyeil NPOrpaMmMbl JUCUUILIIHHBI
«Xumuyeckas texnosgorus» (b1.0.16)

1. Heap AMCHMIVIMHBI — TONYyYCHHE 3HAHMHM B OOJIACTH peau3allii XHUMUKO-TEXHOJOTHYECKUX
IPOLIECCOB C YUETOM (U3UKO-XMMHUUYECKHX OCOOEHHOCTEH MPOTEKAIOLIMX Peaklui, BbIOOpa ONTHUMAIbHBIX
YCIOBUH peaJM3yeMbIX IPOLECCOB, BbIOOpa H(PQPEKTHBHBIX PEAKTOPOB, NPHOOPETEHHS HABHIKOB B
COCTaBJICHUM MAaTEpUAIbHBIX M TEIUIOBBIX OallaHCOB, B pacueTe IPOLECCOB M PEaKTOPOB Ha OCHOBE
MaTeMaTHYECKOTO MOJICIMPOBAHUS, IONYyYeHHUS 3HAaHUM B 0ONAacTH pa3padOTKU 3HEProcOeperaronmx
XUMHUKO-TexHonoruyeckux cucreM (XTC), 0Ge30TXOOHBIX M MaJOOTXOJHBIX TEXHOJOIMH Ha IpHUMeEpe
COBPEMEHHBIX MPOU3BOJICTB.

2. B pe3yabTaTte H3y4YeHHsl TUCHMIJIMHBI 00y4AaIOIHIICA T0/I2KeH:

Obnadamye cleayomUMU KOMIIETEHIIMAMU U HHAMKATOPAMH UX TOCTHXKEHUS:

YK-2.1, YK-2.2, YK-2.3, OIIK-1.1, OIIK-3.1, OIIK-3.2, OIIK-4.3, OIIK-5.1, OIIK-5.4, OIIK-6.1,
OIIK-6.2

3uamo:

— OCHOBBI TEOPHH XMMHYECKHX IPOLIECCOB U PEaKTOPOB;

— METOJIOJIOTHIO MCCIIEJIOBAHUS B3aMMOACHUCTBUS XMMHUYECKHX TPEBPAIICHUA M SBICHUN TEepeHoca
Ha BCEX MacCIITAaOHbIX YPOBHSX;

— METOJIUKY BBIOOpa peakTopa u pacdyéra mporecca B HeM;

— OCHOBHBIE PEAKLIMOHHBIE IPOLIECCHI U PEAKTOPbl XMMUYECKON U OMOTEXHOJIOTHH;

— OCHOBHBIE TIPUHIIMITBI OPTaHU3AIMHA XUMHYECKOTO TPOU3BOJICTBA, €T0 HEPAPXUUECKYIO CTPYKTYPY,
METO/bI OLICHKH 3()()eKTUBHOCTH NPOU3BOCTBA.

Ymemu:

— paccyuTaTh OCHOBHBIE XapaKTEPUCTUKU XUMHUYECKOTO IIPOoIiecca;

— BBIOpaTh 3((HEKTUBHBIN THIT PEAKTOPA;

— NIPOBECTH pacu€T TEXHOJIOTMYECKUX MapaMeTpoB JUIsl 3aJaHHOTO POLIecca;

— ONPEACTUTh MapaMeTPhl HAMITYyUIIeH OPTaHU3aI|H MTPOIEcca B XUMUYECKOM PEAKTOpE.

Braoemy:

— METOJIaMH aHaIN3a YPPEKTUBHOCTH PaOOTHl XUMHUYECKIX POU3BOJICTB;

—MeToJaMM pacuéTa W aHaJM3a IMPOLECCOB B XMMHYECKHX PEaKTOpax, ONpeAeieHUs
TEXHOJOTHYECKUX IOKa3aTeJIeH;

— METOJIaMH BbIOOpa XUMUYECKHUX PEaKTOPOB.

3. KpaTkoe coep:kaHue JMCHUIINHBI:

Pazgen 1. Xumundeckas TEXHOJIOTHS U XUMHUYECKOE ITPOU3BOJCTBO.

1.1. OcHOBHBIE OnpeeNeHHs U MONI0KEHUs. XUMUYeCcKasi TEXHOJIOTUS KaK HayKa: O0BEKT U3yUeHHUS,
1enb U MeTo/ibl. OOBEKT XMMHUECKOH TEXHOJIOTUN - XMMHUYECKOe IPOU3BOACTBO. MexXOoTpaciaeBoi XxapakTep
XUMHUYECKOH TEXHOJIOTMH. MecTo XMMHMYECKOM TEXHOJIOTMM B MPOMBIIIICHHON cdepe u MeToAoB
XUMHYECKONM TEXHOJOTMM B HEXHMHUYECKUX OTpacisX MPOMBIIUIEHHOCTH. MeToapl XUMUYECKOn
TexHoNOorul. CHUCTeMHBIH aHanu3, (U3MYEeCKOoe M MaTeMaTH4YecKoe MOJAEIMpPOBaHHE, OIpelesieHHe |
OCHOBHBIE TOHATHUS, UX MECTO B HHXEHEPHO-XMMHUYECKUX HCCIEIOBaHUAX M paszpaboTkax. Mecto u
3Ha4YeHHE HATYPHOTO U BBIYUCIUTENBHOTO 3KcriepuMenTa. CozepkaHue U 3a1a4u yueOHOTo Kypca.

1.2. Xumunyeckoe mnpou3BoAcTBo. OOmias CTpykTypa M (YHKIHMOHAIBHBIM COCTaB XUMHUYECKOTO
npou3BoACTBA. (OCHOBHBIE TOJCHUCTEMBl XHMHUYECKOTO IPOU3BOJACTBA. (OCHOBHBIE TEXHOJIOTMUECKHE
KOMIIOHEHThl. KadecTBEHHbIE M  KOJIMYECTBEHHBIE  IIOKA3aTeIM  XUMHUYECKOIO  IMPOM3BOICTBA!
TEXHOJIOTMYECKHE, JKOHOMHUYECKHE, OKCIUIyaTalMOHHBIE, COLMAJIbHBIE. XHMMHKO-TEXHOJOTHYECKUI
npouecc. Kiaccugukaiys 0CHOBHBIX ITPOLIECCOB XUMUYECKOW TEXHOIOTHH.

1.3. CrIpbeBble pecypchl, BoJIa M SHEPIUsl B XUMHYECKOM Mpou3BoaAcTBe. Kitaccudukarus chlpbeBbIX
pPECypCOB IO PA3IUYHBIM MpHU3HAKaM - ()a30BOMY COCTOSHUIO, IPOUCXOXKJIEHUIO, UCTOYHUKaM. [loHsTue,
CYIIHOCTb U TIPUMEPHI YIITyOJIeHUS UCTIOIb30BAHUS ChIPbS.
3HaueHUEe M HCIIOJIb30BaHHWE BOJBI B XMMHUYECKHX Mpou3BoAcTBax. McTouHuku Boabl. TpeOoBaHuUs K
TEXHOJIOTUYECKOM 1 ObITOBOM Bozie. IIpoMbliieHHast TOArOTOBKA BOJIBI M METO/IbI €€ OYMCTKH OT IMPUMECEii.
OcHOBHBIE METOJBI KOHTPOJII KadyecTBa BOJbl. OKOHOMHS BOJAOIOTPEOJIEHHWsS B TMPOHU3BOJCTBE.
Bo10060poTHBIE CUCTEMBL.
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Buael ¥ MCTOYHUKM SHEPrUUM B XMUMHUYECKON MPOMBIIUIEHHOCTH. MacmrTalbpl MOTpeOieHus U CHocoObl
YMEHBIICHUSI dHEepreTudeckux 3arpar. CyIIHOCTh M NPUMEPHl pEreHeparuy U peKylepalud >HEPrHH.
BropuuHbie sHEpreTHUECKHUE PECYPCHI.

Pa3nen 2. Teopernyeckue OCHOBBI XMMUUECKUX IPOLIECCOB U PEAKTOPOB.

2.1. ®u3UKO-XMMHYECKHE 3aKOHOMEPHOCTH XUMHUYECKHX TPEBpAIICHUN - CTEXUOMETPUYECKUE,
TEPMOJAMHAMHUYECKHE, KMHeTHYeckue. [loka3zaTenn XMMUYECKOro NMpeBpallleHusl - CTENEHb IPEBpPALICHMUS,
BBIXOJ] MPOYKTa, HHTErpalibHas U quddepeHIranbHas CeleKTUBHOCTH, CKOPOCTH PEaKIMU U NPEBpallleHus
pEareHToB.

2.2. XuMHU4ecKue mporecchl. XUMUYECKUil mpoiecc - onpeaeneHue. Kinaccupukanus XUMHUYECKUX
MPOLIECCOB MO PA3IUYHBIM MpPHU3HAKAM - XUMHUYECKUM (BHJ XUMHUYECKOM peaklMu, TepMOJUHAMHYECKUE
XapaKTEPUCTHKH, CXeMa MPEBPAIICHUI) U (a30BBIM (YHCIIO U arperaTHoe COCTOsHUE (a3).

['omorennslii xumudeckuit npouecc. OnpenerneHue W NOpUMEpbl. BiusHue XUMHUYECKUX TMPU3HAKOB U
YCIIOBUH MPOTEKAHUS TpoIiecca Ha ero nmokazarenu. CrocoObl MHTCHCH(PUKAIUH.

[TonsiTre onTUMaNbHBIX TemnepaTyp. OnTUManbHbIe TEMIEPATYPHI 111 OOPaTUMBIX U HEOOPaTUMBIX 3K30- U
SHIOTEPMUYECKUX PEAKLIUMN.

['ereporeHHblii (HEKaTATUTHYECKUN) XuMudeckuid mporecc. Omnpenenenue u npumepbl. CTpyKTypa
mporecca M ero cocrapistomue (cranun). Habmogaemasi CKOpoCTh XUMHUYECKOTO TipeBparienus. O6nactu
(peXuMBbl) MPOTEKAHHUS TIPOLIECCa, TUMUTUPYIOLIAs CTaIus.

'ereporennsiii xumuueckuid npouecc '"ra3 (Kuakoctb) - TBepAoe". OO0CHOBaHUE, TOCTPOCHUE W aHAIIN3
MaTeMaTH4YeCKOW MOJCIH I peakiui ropeHus (Monenb "cxkumaromiascs cdepa') ¥ TOMOXHMMHYECCKOM
(Mozens "c HeB3aumoaeucTByomuM siapoM"). Habmogaemast CKOpoCcTh IIpeBpallleHus], BpeMsi peBpaIieHust
U IIyTU UHTeHCU(DUKAIMK [Tl pa3JIMYHbBIX 00JacTell MpoTeKaHus mpolecca.

['ereporennspiii xumMuueckuil mpouecc "ra3 (»KUIKOCTh) - KUAKOCTh'". OOOCHOBAaHME, IOCTPOCHUE U aHAIIU3
MaTematuueckoil mojenu. Habmonaemast ckopocTh mpeBpalieHuss 1 00J1acTi npotekanus npouecca. [lytu
MHTECHCU(PUKALMH JIJIS1 pa3JIYHbIX PEXKUMOB IIpoLiecca.

Karanutuueckuii nmponecc. Onpenenenue, kiaccupuKanus, IpuMephl.

['ereporennsiii katanu3 Ha TBepAOM KaranuzaTope. OO0CHOBaHUE, TOCTPOCHUE U aHAIW3 MATEMaTUYECKOU
MOJIeJI Ha KaTAIUTUYECKOW MOBEPXHOCTH M B MOPUCTOM 3€pHE Karanmuzaropa. Habmiomaemass cKOpocTh
npeBpalieHust 1 odnacTu nporekanus npouecca. CTeneHp UCIONb30BaHUs BHYTPEHHEN noBepXHOCTH. [lyTu
MHTEHCU(PUKAIIMH KaTATUTHUYECKUX MPOIIECCOB.

2.3. Xumuueckue peakTopsl. OmpenereHne W Ha3HAUYE€HHE XHMHYECKOTO peakropa. O030p THIIOB
XUMHUYECKHX PEAKTOPOB, UX CTPYKTYpHBIE 3JIEMEHTHI (peaklMOHHas 30HA, YCTpOMcTBa BBOJAA U BBIBOJA,
CMEIIEHHUS, pa3/ieJieHus] U paclpeesieHus: TOTOKOB, TEMJI00OMEHHbBIE 3JIEMEHTbI), OCHOBHBIE NPOLIECCHl U
SIBJICHUS B HUX.

CucremaTu3zaius poueccoB B XUMUYECKOM PEaKTope M0 MaclITady UX MPOTEKAHUS: XUMUYECKasi peaKius,
XMMHUYECKHH TpOoILecC B 3JIEMEHTAPHOM 0O0BbEeMe, MPOLECChl B PEAKIIMOHHOM 3JIEMEHTE M B pEakTope B
LEJIOM, - UX B3aUMOCBSI3b M HepapxuyecKas CTPYKTypa MaTeMaTH4eCKOW MOJENIH Mpolecca B peakTope.
[TpuMeps! po1eccoB B pa3MUHBIX BUJaX XUMHUYECKUX PEAKTOPOB.

Knaccugukanus mnpoieccoB B peakTopax HO pa3IUYHbIM IMpPU3HAKAM - BHJ XUMHYECKOIrO Ipolecca,
OpraHu3aiysl MOTOKOB PEAareHTOB (CXeMa JBHXEHHUS DPEreHTOB Yepe3 peakTop, CTPYKTypa IOTOKOB B
pEaKIMOHHONW 30HE), OpraHM3alMs TEIJIOBBIX IOTOKOB (TEIJIOBOM pEXHUM, CXE€Ma Termioo0MeHa),
CTallMOHAPHOCTB MpoIiecca.

O6ocHOBaHME U TOCTPOEHHE MaTEMaTHYECKONM MOJENM TMpollecca B peakTopax pa3iMyHOTO THUMA Kak
CHCTEMBl ypaBHEHUH MaTEpUAIbLHOTO M TEIUIOBOIO OalaHCOB HAa OCHOBE JIAHHBIX O CTPYKType IMOTOKa,
XUMHUYECKHX MpEBpalleHMsIX, SBJICHHUSIX IepeHoca Terla W BellecTBa M HMX B3aUMOJIECHCTBHH.
Cucremaru3zanus 1 Kiaccu(uKaus MaTeMaTHIeCKUX MOJEIIEH MPOIECCOB B peakTopax.

N3oTepMuyeckue npouecchl B XUMHUYECKOM peakTope. BiusiHue cTpyKTyphl OTOKA (MealbHOE CMEIIeHUe
U BBITECHEHHE), CTAllMOHAPHOCTH Mpolecca (MPOTOYHBIM M MEPUOIUYECKUil), MapamMeTpoB M YCIOBUMH
IpOTEKaHus Mpolecca (TeMreparypa, KOHIEHTpalus, AaBleHne, 00beM peaklMOHHOM 30HbI, BpeMs), BUAA
XMMHUYECKON peakuuu (ImpocTas U CloXKHas, oOpatumas U HeoOpaTHUMas) M ee MapamMeTpoB Ha npoduiu
KOHIEHTpalluii ¥ T[OKa3aTelu Ipolecca B peakTope (CTemeHb MpeBpalleHus, BBIXOJ MPOAYKTa,
CeNIeKTUBHOCTh Tmporiecca). OcHOBBI pacdera mporecca B peakTope. ComocraBieHue 3¢QQGEeKTUBHOCTH
IPOLIECCOB B PEAKTOpPaX UJEAIbHOIO CMEIIEHHUS U H/1€aTbHOIO BHITECHEHNUS.
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HeuzotepMuueckue nmporecchl B XUMUYECKUX peakTopax. OpraHu3anusi TEIUIOBBIX IMOTOKOB M PEXHUMOB B
XUMUYECKUX peakTopax. Pacrpeznenenue Temneparypbl, KOHUEHTpAallMii W CTENEHU MpEeBpalleHUs B
peakTope B pPEKMMax HACATBHOTO CMEIICHHS M BBITECHEHHUS, aauabaTHYecKoM M C TEeII000MEHOM.
Y CTOMUYMBOCTD CTALIMOHAPHBIX PEXUMOB B pEAKTOpPaxX UJI€AIbHOIO CMEIIECHUS.

[TpoMbIlIeHHBIE XUMHUYECKHE peakTopbl. Ha KOHKpeTHBIX mIpuMepax MpPeAMETHO paccMaTpUBAIOTCS
MPOMBIIUICHHBIE PEAKTOPBI JJIsi MPOBEIEHUS MPOIECCOB TOMOTEHHBIX, T€TEPOTreHHbIX U KaTAIUTUYECKUX -
THUIIBI PEAKTOPOB, KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTH PEXHUMa, 001aCTH UCIIOIB30BaHUS.

Pa3nen 3. Xumuueckoe nNpon3BOACTBO, KAK XUMUKO-TEXHOJOTHYECKasi CUCTEMA.

3.1. XTC kak mozaenb xumuieckoro mpousBojictBa. CoctaB XTC: aeMeHTBI, CBSA3H, MOJACUCTEMBI, -

U UX peau3alus B XUMHYECKOM MPOU3BOCTBE.
Onucanne XTC. Buabt mogeneit XTC - omucarenbHble u rpaduueckue. OmnucarenbHble MOACTH -
XUMHYECKass cXemMa M MareMaTudeckas wmogenb. ['paduueckue wmomenu -  (yHKIUOHAIbHA,
TEXHOJIOTHYECKasl, CTPYKTypHas U Apyrue (cneuuanbHele) cxeMmbl. HasHaueHune, npruMeHeHue U B3auMOCBSI3b
MOJIEJIEH.

3.2. Ananu3 XTC. Ilonstue, 3anaun u pe3yibrathl aHanu3a XTC - cocrosinue XTC, marepuanbHblil
U TEIJIOBOM OalaHChl, MOKa3aTeld XMMHUYECKOTO IPOU3BOJCTBA. MeETOIMKa COCTaBICHHMs W pacuera
MaTepuaibHBIX U TeIUI0BbIX OasiancoB XTC u ee moacuctem. @opMebl IpeicTaBIeHUS OaTaHCOB.

CpoiictBa XTC Kak CHCTEMBI: B3aMMOCBS3aHHOCTh PEXKHMOB JJIEMEHTOB, pa3IU4HMe ONTUMAaIbHOCTU
3JIEMEHTA OJJUHOYHOT'O U B CUCTEME, YCTOMUYMBOCTD U CYIIECTBOBAHUE CTAllMOHAPHBIX PEXKUMOB U JIp.

3.3. Cunte3 XTC. Ilonarue u 3amaun cunte3a XTC. OcHoBHble 3Tanbl pazpadbotku XTC. Ponb
MaTeMaTUYECKUX M D3BPUCTHYECKUX MeToaoB. OcHOBHbBIE KoHuenuuu npu cuHrese XTC: mnonHoe
UCIIONIb30BAaHUE CBIPBEBBIX M OJHEPreTUYECKUX PECcypcoB, MHHHMH3AIUS OTXOJOB, ONTHUMAaJbHOE
UCIIOJIb30BaHuE annapaTypsl. X conepikanue u cnocoObl peanusaruu.

Opnoponusie XTC, OCHOBBI TOCTPOEHUS HMX ONTHMAIBHOM CTPYKTYpBI: CHCTEMa pPEKYyNepaTUBHOIO
TEI1000MeHa, CUCTeMa pa3/iesIeHUs] MHOTOKOMIIOHEHTHOM CMECH, CUCTEMA PEAKTOPOB.

Pa3znen 4. CoBpeMeHHbIE TEHICHIIMH B PA3BUTUU XUMUYECKON TEXHOJIOTHH.

4.1. IlepcieKTUBHbBIE UCTOUHUKH CHIPbS U YHEPTHUH.

4.2. HoBble XMMHKO-TEXHOJIOTHYECKHUE MPOIIECCHl U CIOCOOBI MOJIYyYeHUs TPOAYKTOB U MaTepUasoB.
Hanorexnomorusi. CoBMemieHHbIE Mporecchl. [MOKue W mepecTpanBaeMble TEXHOJIOTUYECKHE CXEMBI,
3aMKHYTbI€, MaJIOOTXO/IHbIE TPOU3BOCTBA.

4.3. XuMHuecKre MpOMBIIITIEHHbIE KIacTephl.

4. O0bém y4eOHOM TUCHUIITTUHBI:

O0beM TMCUMTLTHHBI
Bup yueOHoit padoTbl Axan. | Actp.
3E
q, q,
OO0masi Tpy10eMKOCTh 1M CHUILIHHbBI 6 216 162
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 4 144 108
Jlexuu 0,89 32 24
[Mpaktuueckue 3ansatus (I13) 2,22 80 60
JlabopaTtopHsbie padoTsI (JIP) 0,89 32 24
CamocrosiTesbHast padora 1 36 27
KonTakTHas camocrosiTenbHas pabota 0,2 0,15
1
CamocTosiTeIbHOE U3yUYE€HHE Pa3/IeNIOB AUCITUIUIMHBI 35,8 29,85
Bua konTpoJs:
KypcoBas pa6ora (3auer) + + +
JK3aMeH 1 36 27
KonTakTHas paboTa — MPOMEKYTOYHAST ATTECTAIHS 1 0,4 0,3
IToaroroBka K 3K3amMeHy 35,6 26,7
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KypcoBasi padora
Bua uTOroBOro KOHTpOJIA: (3auer)
IK3aMeH

AHHOTaIUsA padoyeid MPOrpaMMbl JUCUUIIIIMHbBI
«KBanrtoBas xumusn» (b1.0.17)

1 Heap JMCHMIUIMHBI — 3AJI0KUTh (yHIAMEHT A paboThl OyAyIIMX CIELUAINCTOB B YCIOBHAX
COBPEMEHHBIX HAyKOEMKHX XUMHKO-TEXHOJOTMYECKUX IPOU3BOJACTB U O0OECIEUYUTh BO3MOXKHOCTH
CaMOCTOSITEJILHOTO U OBICTPOIO OCBOEHHS MMHU HOBBIX MHHOBALIMOHHBIX IPOM3BOJCTBEHHBIX IPOLIECCOB U
HOBOW COBPEMEHHOW TEXHUKHU.

2 B pe3yJbTaTe H3yYeHHUs TUCHHUILUIMHBI 00y4AIOIIUIiCA 10JIKEH:

Obnadamye CleAyOMKUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX JTOCTH)KCHUS:

VK-6.1, OIIK-1.1, OIIK-3.1, OIIK-3.2, OlIK-4.1

3nams:

- OCHOBHBIC IIOJIO)KCHHMsSI KBAaHTOBOW XUMHHM, COBPEMEHHOW TEOpUM XHMMHYECKOHM CBS3HM W
MEXMOJIEKYJIIPHOTO B3aUMOJACUCTBUS U IPUMEPBI €€ IPUMEHEHUS K KOHKPETHBIM XUMHUUYECKUM CHCTEMAaM;
- TPUHUUIBI KOJMYECTBEHHOW XapaKTepU3allUd aTOMHOM U 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJISIPHBIX H
CyNPaMOJIEKYIISIPHBIX CUCTEM;
- OCHOBHbBIE B3aUMOCBSI3U MEXKAY 3JIEKTPOHHON CTPYKTYpOH U (PU3UKO-XMMUYECKUMHU CBOWCTBAMH BELECTB,
JIeXKalllke B OCHOBE YIPABJICHHS CBOMCTBAMU;
- BO3MOYKHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHYECKHX PACUETHBIX METOJOB M O0OJAaCTH HX
IPUMEHUMOCTH.

Ymemn:
[IprMeHATh KBAaHTOBO-XMMHUYECKUE MOAXOABI M METOABI Ul pacyera, MHTEPIPETAUuu U IPEACKA3aHUsA
CTPOEHHS U CBOMCTB MOJIEKYJISIPHBIX U CYNIPAMOJIEKYJISIPHBIX CUCTEM.

Braoemy:
OneMEHTapHBIMHA HaBbIKAMU NTPUMEHEHMsI KBAHTOBO-XMMHUUYECKHUX MOJXOJ0B M METOAOB U MHTEPIpPETalUn
pe3yabTaTOB MPHU PEIICHWM IPAKTHYECKMX TEXHOJOTMYECKMX 3aJad M CTAHJAPTHBIMM  KBaHTOBO-
XUMHYECKMMH KOMIIBIOTEPHBIMU IIPOrpaMMaMH.

3 Kpartkoe coep:kanue JMCHHUIIHHbI

Beeoenue. TIpeamer kBaHTOBOM XUMHUU. POslb KBaHTOBOI XMMHUU B ONMCAHUU XUMHUYECKUX SBICHUHN U
nporeccoB. B3anMoCBs3b KIIACCHUECKOW M KBAHTOBOM MOJIENEN MOJIEKYI.

Pasoen 1. Obwue npunyunai.

1.1.  OcHoBHbIE NPUOIHUIKEHUS.

OCHOBHBIE TIOJIOXKEHHUS KBAaHTOBOW MEXaHUKH. BapuannoHHBII MeTOJl HaXOXKJIEHHS BOJIHOBBIX (DYHKITHIA.
[Ipubnuxenne He3aBUCHMBIX dYacTull. MeToJ caMocoriiacoBaHHOro mouist Juisi atoMoB. [IpubnmxeHue
LEHTPAJILHOTO NOJs. ATOMHBIE OPOUTANU U UX XAPAKTEPUCTUKH.

1.2. OnHORIEKTPOHHBIE © MHOTOAJIEKTPOHHAS BOJTHOBAS (DYHKITUS M METOBI X pacyera.
AHTHCUMMETPUYHOCTb 3JIEKTPOHHONH BOJMHOBOM (yHkiuu. Crnun-opbutanu. [lerepmunant Cnelitepa.
Metonsl Xaptpu-®oka u Kona-Illsma, XxuMuyeckasi TpaKTOBKA pe3yJIbTaTOB. DJIEKTPOHHbIE KOHPUTYpaLUU
aTOMOB C TOYKH 3PEHMSI KBAHTOBOM XHMHHU.

Paszoen 2. Memoowi kéanmogoti xumuu.

2.1. MonekynspHas CTpYKTYpa, 2JIEKTPOHHAsI KOPPEIALUS.

[Tpubmmxenne bopHa-Onnenreiimepa, aanadaTnyeckuii MOTEHIMAT U TOHATHE MOJEKYISPHOW CTPYKTYPHI.
Metoast Xaptpu-®oka u Kona-llloma nns monexynel. [lpubmmkerne MO JIKAO. DnextponHas
Koppensusa. Meron KoH(UTypallmoHHOro B3auMmojeicTBus. Teopema bpusttosna. Teopust BO3MyIIEHH.
Meron BaleHTHBIX CBA3€il. Pacuer sHeprum aqucconuanuy XMuMUYECKUX CBA3EH.

2.2. Hesmnupuueckne 1 NOIyIMIUPUUECKNAE METOBI.

Hepapxusi MeToq0B KBaHTOBOM xumuM. Hesmmupuueckass kBaHTOBas XuMus. ba3ucHele QyHKIUM A5
HE3MITUPUYECKHX pacueToB. ATOMHBIE U MOJEKYJspHble 0a3ucHble HaOOpbl. Ponb Oa3zucHbIX (QyHKIMI B
ONMCAHUU CBOWCTB MOJIEKYI.
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[Tomysmnupuyeckue MeTobl. [1-3mekTponHoe npudmmxenue. Meron [appuzepa-Ilomna-ITappa. I1pocroii n
pacliupeHHbld MeToAbl XIOKKens. TOYHOCTh KBAHTOBO-XMMHUYECKHX pPACUYETOB XUMUYECKHX CBOMCTB
MOJIEKYJL.

Pazoen 3. Xumuueckasn cesazv u medxcmonexynapHvle e3aumooelicmeus. Keanmoso-xumuueckoe onucanue
peaxkyuii u 2JIeKMpPOHHAsL CMPYKMYpa meepoblx meil.
3.1. Xumuueckas CBsA3b U MEXKMOJIEKYJISIPHBIE B3aUMOICHCTBUSI.
OpOuranpHast KapTHHA XUMHYECKOH CBs3U. KOHCTpYKTHBHAS M IECTPYKTUBHASI HHTEPPEPEHIIUS OpOUTANICH.
Monekynsapuele opOutan U HUX CcuUMMeTpuiiHas kinaccudukanus. KoppensuuoHHbIe Tuarpammbl.
DneKTpoHHbIe KOH(GUTYpallUK ABYXaTOMHBIX MOJIEKYJ. AHAJIU3 3aCeICHHOCTe opOuTaneil mo MasiukeHy.
Ilonstue o 3apsanax u nopsakax cBsi3zed. [IpOCTpaHCTBEHHOE pacHpenesieHUE AIEKTPOHHOW ILIOTHOCTH.
JledpopmaiimonHas  AJIEKTpPOHHAsl  IJIOTHOCTh.  Tomosiornuyeckas  TeOpHUsl ~ XUMHUYECKOW  CBS3H.
DIIEKTPOCTATUYECKUNA M SHEPreTUUECKUIN aCIEeKThl OMUCAHUS XUMHYECKOW CBSI3U. DJIEKTPOHHOE CTPOEHUE
MHOTOATOMHBIX ~ MOJIEKYJ. KBaHTOBO-XMMHMUYECKHI aHAIW3  MEXMOJEKYISPHBIX  B3aMMOJEHCTBHII.
Bonoponnast cBsi3b. MeTopl pacueTa CynpaMoJIeKyISIpHBIX cucTeM. KBaHTOBasi XuMHUs 3JIEMEHTOB YKUBBIX
CUCTEM.
3.2. KBaHTOBO-XMMHYECKOE ONTUCAHKE PEAKIIU. DIEKTPOHHAS CTPYKTYpa TBEPABIX TEII.
KBaHTOBO-XMMHYECKOE OIMUCAaHUE XMMHYECKUX peakiuii B razoBoil (aze. [loBepXHOCTh MOTEHLMATHHON
OHEPIrUH XUMHUYECKON peakiuu. I1yTe XumMudeckon peakuuu, KoopanHara peakuuu. llepexognoe cocrosinue
WIM aKTUBUPOBAaHHBIM KoMmiiekc. OcoOble TOYKM PABHOBECHBIX W MEPEXOJIHBIX COCTOSHUN. Metoabl
ONHMCAHUS XUMHUYECKUX peakiuii. MHIEKChl PEeaKIMOHHON CITIOCOOHOCTH. DIIEKTPOHHAS CTPYKTYpa TBEPIBIX
ten. OHO3TIEKTPOHHBIE BOTHOBBIE (DYHKIIMH B KPUCTAJUIaX M METOJbI UX pacuera. YpoBeHb Oepmu. 30HHAs
CTPYKTypa TBEPJIBIX TEJI U 00YCIOBIICHHBIC €10 CBOHCTBA.
3axnouenue. KBaHTOBass XMMHUs KaK MHCTPYMEHT IPOTHO3a B XUMHUH.
OO11ee KOJIMYECTBO Pa3ACIioB — 3.

4 O0bem yueOHOH TUCHHMILINHBI

O0beM TMCUMILTHHBI
Bup y4eOHoii padoThI Axan. | Acrp.
3E 4. 4.
O0masi TPy10€eMKOCTb M CHUIIITHHBI 4 144 ‘ 108
KonTakTHas padora — ayiuTOpHbIe 3aHATHA: | 2.22 80 60
Jlexuun 0.89 32 24
[Tpaktuueckue 3ansatus (I113) 1.33 48 36
JlaGoparopusbie paboTsl (JIP) - - -
CamocrosiTesbHasi padora 0.79 28 21.3
CamocTosTenbHOE U3YUYEeHUE pa3/iesioB 079 | 280 213
JUCIIUTUTAHBI
Buabl KOHTpOJIA:
JK3aMeH 1 36 27
KonrtaktHas  pabota —  NPOMEKYTOYHAS
0.4 0.3
aTTecTanus 1.0
IToaroroBka K 3K3aMeHy. 35.6 26,7
Bua uTOroBOro KOHTpoOJIs: IK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHbI
«Du3nuecKre MeTobl HCCJIeTOBAHU

1 Heap mucuumimHbl — ¢GopMHpoBaHHE Y OOYyYalOMIMXCS CHUCTEMaTH3HPOBAHHBIX 3HAHUH O
COBPEMEHHBIX MeToAaX (U3MKO-XMMHUYECKOIO aHaju3a, MOBBIIIEHHE MPOPECCHOHATbHBIX KOMIIETEHIIMI B
001acTH MpoBeaeHHs (PU3MKO-XUMHUYECKOT0 aHaIN3a, MOJyYeHNE HAaBBIKOB B MHTEPIPETALUHU PE3yJIbTaToOB
HCCJIEIOBaHUM, TPOBEIEHHBIX HA COBPEMEHHBIX MPHOOpax PU3NKO-XUMHUYECKOTO aHAN3a.
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2 B pe3yJbTaTe H3yYeHHUs TUCHHUILUIUHBI 00y4YAIOIIUICH T0IKEH

Obnadamye cleayOMUMU KOMIIETCHIIUAMU M UHIUKATOPaMH UX JTIOCTHKECHUS:

VK-6.1, VK-8.2, OIIK-1.1, OIIK-2.1, OIIK-2.3, OIIK-3.1, OIIK-3.2, OIIK-5.1, OIIK-5.2, OIIK-5.4.

3uame:

— 0 TEOPEeTUYECKUX MPUHIMIAX, JISKAIIUX B OCHOBE Ta30BOM Xpomarorpa(uu, Xpomaro-macc-
cinekrpomerpuu, MK-cnekrpomerpun, Y ®- u JIMP -cnexkrpomerpuu;

— KJaccU(UKAIMIO U MEXaHU3M JCHCTBUS 1eTeKTOpoB, mpuMeHseMbIX B [ KX u XXX, THIbI KOJOHOK
B KX n XX;

— 00J1acTH IPUMEHEHMsI XpoMaTorpaduyeckux aHaau30B pu ucciaenoBanuu bAB;

— OCHOBHBIE TTOJIO)KEHUSI TEOPUHU KOJIeOATEIbHOM CHEKTPOCKOIINH, BUIbI KOJIEOATENbHBIX CIEKTPOB,
IPOMCXOXKACHUE KOJIeOaTETbHBIX CIEKTPOB, AaHATUTHYECKUE BOZMOKHOCTH KOJIEOATEIbHON CIIEKTPOCKOIIHH;

— cnocoObl MOHM3AIMM OPraHMYECKUX BEIIECTB U JETEKTUPOBAHMS IOIYYEHHBIX HOHOB,
IPUMEHSIEMbIE IIPU MaCC-CIIEKTPOCKOIINH;

— TEXHOJIOTHIO peIleHHs] NPAMBIX W OOpaTHBIX CHEKTPalbHBIX 3a/ad IpUMEHHUTENbHO K SIMP,
BKJIIOYAsl IBYMEPHYIO CIIEKTPOCKOIIMIO, OCHOBBI MHTEPIIPETALMHU ClIEKTpoB SAMP.

Ymemn:

— MHTEPIPETUPOBATH JaHHbIe, noaydeHHbie Mmetogamu [KX, XXX, UKC, SAMP;

— IPUMEHATHh [JaHHbIE, MOJYYEHHbIE C IOMOIIbI CHEKTPO(YOTOMETPUH, Ul KOJINYECTBEHHOI'O
OIpe/IeNICHUs] OPraHUYECKUX BEILECTB;

— ONpeNeNsiTh OCHOBHBIE XpoMaTorpaguueckue IapaMeTpbl U3 TOJIYYEHHBIX XpOMaTOrpaMMm
pa3aeNeHHON CMECH;

— BBUABJIATH  XapaKTEPUCTUYECKUE TIIOJOCHI  IOTJIOLIEHUS  Pa3JIMYHBIX CTPYKTYPHBIX H
(YHKIIMOHAJIBHBIX TPYIIl B OPraHUYECKUX COEAMHEHUAX; MACHTU(UIMPOBATh OPraHUYECKHE COEIMHEHUs
o MK-cnekTpawm;

— peluaTh NpsMbIE CIIEKTPaAIbHbIE 3a7auu;

— OIpe/eNsATh YHCIO ¥ OTHOCHTEIbHYIO HHTEHCHBHOCTh BCEX CHTHANOB B criekTpax SIMP 'H u B,
yCTaHaBJIMBaTh XMMUUYECKUE CABUIHY JJIs CUTHAJIOB aToMa yriepoja U aToMa BOAOPOJa.

Braoemnw:

HaBbIKaMU OMMCAHUS CTPYKTYPbl OpraHMYECKHX MOJIEKYJ, UCNonb3ys naHHble MK-cnexkrpockomnumy,
SIMP criektpoMeTpuu.

3 Kpartkoe conep:kanue JMCHUIIIHHbI

Pasoen 1. Cnexmpockonuueckue memoowl ananuza. Xpomamozpaguueckue memoowvt ananuza. Macc-
cnekmpomempus. Kanunnapueiii anekmpogopes.

1.1. CnekTpanbHble METOJbl aHaIW3a. B3auMoneicTBHE 3IEKTPOMArHUTHOIO HU3IY4YEHHUs C
BenlecTBOM. OCHOBBI TEOpUU B3aWMOJACWUCTBUS HU3IYyYEHHS C aTOMaMU M MOJIEKYlIaMH. ATOMHBbIE U
MOJIEKYJISIPHBIE CIIEKTPHI IMOIJIOMIEHUsT U M3nydeHus. Kiaccudukanus CrneKTpalbHBIX METOAOB aHAIU3a.
MeTtoibl MOJIEKYJIApHOM CcrHeKTpocKkonuu. MosekyisipHas adcopOLMOHHAsI CHEKTPOCKONUS B BUAMMOW U
yAbTpauOIETOBOM 00JIACTH KaK METOJI MCCIIEOBAHUS IJEKTPOHHBIX CIEKTPOB MHOTOATOMHBIX MOJEKYI.
XapakTepUCTUKH 3JIEKTPOHHBIX COCTOSIHUN MHOTOAaTOMHBIX MOJIeKYJ1. [IpruMeHeHne 3JeKTPOHHBIX CIIEKTPOB
NOIJIOUIEHUS] B KAauyeCTBEHHOM, CTPYKTYPHOM M KOJIMYECTBEHHOM aHaju3ax. TE€XHUKAa MOJEKYJISIpHON
CHEKTPOCKOIUY MOIJIONIEHUS B BUAUMON 1 Y D-001acTsX.

1.2. UadpakpacHas cnektpockonus. Metoabl kosebarenbHO crnekrpockonuu. KosebaTenbHble
CHEKTpPBbl, YPOBHU PHEPrUM, WX Kiaccupukauus, pyHIaMeHTalIbHbIE, 00EPTOHHbBIE U COCTAaBHBIE YaCTOTHI.
CrienuuuHOCTh KOJeOaTeIbHBIX CIEKTPOB. [IprMeHeHHe MeTOl0B KoyeOaTeabHON CHEKTPOCKONUH s
KAueCTBEHHOI'0 M KOJINYECTBEHHOI0 aHanu3a. Texnuka MK cnekrpockonuu u cnekrpockonuu KP.

1.3. Macc-criekTpoMeTpusi: 0OOLIMe MPUHIMIIBI U OTIMYUS Pa3IMYHBIX MacCC-CIIEKTPOMETPUUYECKUX
MeToq0oB. [IpumeHeHHsT Macc-CHeKTpadbHBIX MeToA0B. CrnocoObl HMOHM3AMU, UM JETEeKTUPOBaHUS
UCIIOJIb3YEMBIE B Macc-CIIEKTPOMETPHH. XpomMaro-mMacc-CEKTPOMETPHSL. MeTtponoruueckue
XapaKTePUCTUKU METOJ]a MacC-CIIEKTPOMETPHUH.

1.4. Xpomarorpadudeckue wmeronpl. Xpomatorpadpus. Kraccudpukamus xpomatorpaduieckux
MeToqoB. OOmas Teopusi xpomarorpaduu. OcCHOBHbIE MNOHATHA Xpomarorpapuu. DPPEeKTUBHOCTh U
CEJIEKTUBHOCTh XpOMaTOrpauueckoro paszencHus. Teopus TeOPETUYECKUX TapesaoK, H30TePMbI COPOLIUU U
WX WHTepHpeTanus, KuHeTnueckas teopus Ban-Jleemtepa. AHaim3 U crocoObl o0cYeTa XpOMAaTOTPaMM.
BricokoaddextuBnas sxuakoctHas xpomatorpadpus (BOXX). Knaccuduxaums meromos BIKX mo
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MexaHu3My pazzaeneHus. HopmanbHo-dazoBas u oOpameno-dazoas BOXKX. CopOeHTH M IIIOSHTHI.
Ob6nactu npumenenus. Cneunanbueie BapuanTsl BOXKX. ["a3oBas xpomatorpadus. O6nacTs npuMeHEHHs.

1.5. Kanmumsipueiit anektpodope3. dusnyeckne oCHOBBI MeToaa. OCHOBHBIC TOHSTHS W TEPMUHBI.
DJEKTPOOCMOTHYECKUH TOTOK. OCOOEHHOCTH NPOBEACHUS KaMWLIIPHOTO 3JeKTpodope3a B yCIOBUSAX
oOpamieHHoM nossipHocTH. Llenun v npuHUMIIBI MOAM(UKALMK MOBEPXHOCTH Kanwuisipa PasHoBuaHOCTH
MeTo/a (KanMUISIPHBIA 30HAIBHBIN 3J1eKTpodopes, MULEIUIAPHAS JIEKTPOKUHETHYECKasT XpoMaTorpadus u
KallWwUIsipHas  3JekTpoxpomarorpadus). Meronsl BBoAa oOpa3ua. OCHOBHbIE THIBI  JETEKTOPOB.
Kannmiapsl, pa3HOBUIHOCTH OKPBITHH.

Pazoen 2. Cnexmpockonus ‘Hu¥C AmP. Jlsymepmbie cnekmpeol.

2.1. CriekTpoCKOMNuUs siAEPHOT0 MarHUTHOI'O PE30HAHCA. SIBJICHHE SIIEPHOI0 MarHUTHOTO PE30HaHCA.
SIMP-crieKTpOCKOIIMsS OpPraHMYECKUX COCIMHEHMM Ha sapax H. [IpuHuune! ycrpoiictBa U padOTHI
coBpemeHHoro SIMP-cnektpomerpa. BakHOCTP M 3HaueHHWE MPaBUIBHOM MPOOOMOATOTOBKM IS
nposeneHuss AMP-uccnenoBanuss. OCHOBHbIE TOHATUSA. YPAaBHEHHME pe30HaHCA. XHUMHUYECKUN CIBUT,
BJIMSIHUE HA €r0 BEIMYUHY IEKTPOHHOIO OKPYXKEHUS U IPUPOJBI PACTBOPUTEIIS.

2.2. CrieKTpOCKONHUsl ~ SJepHOTO0 MAarHUTHOro pe3oHaHca. CHHMH-COIMHOBOE  B3aHMMOJACHCTBHE,
KOHCTAaHTa CIIMH-CIIMHOBOT'O B3aMMOJEWUCTBHS, MYJIbTHILNIETHOCTh CUTHAJIOB B crekrpe. [lopsnok cnekrpa.
[lonsTHEe 0 CIMHOBOM cucTeMe U MpaBUia HOMEHKIIATYphl CIIMHOBBIX cucTeM. CIEKTphl EPBOro MOpsiIKa.
CucreMbl BBICOKMX MOPAIKOB. PetakcalimoHHbIE IPOLIECCHI.

2.3. SIMP cnexTpockomnusi Ha siipax 13C. OcHOBHBIE MOIOKEHHS, OCOBCHHOCTH H XapaKTEPUCTUKH.
Cranpaptel B BC SIMP. Baxueiimme orinuns pe3oHaHca Ha sapax BC or pe30oHaHca Ha sAapax H.
Xumensurn °C s OpPraHMYeCKUX MOJIEKYJ. MeToabl CHEKTPOCKOIMUU BC-sIMP. SAnepuwrii 3 dext
Ogepxay3epa. 'D Crnekrtp B¢ ¢ nomasnennem CCB 1o nporonam Broad Band (BB). Ilpumenenue B
CTPYKTYpHO-aHAIMTHYCCKHX LeIsX criekTpockonun SIMP na siapax °C (oGHapykeHHE HEIKBHBAICHTHBIX
aTOMOB yIJIepo/ia, YCTAaHOBJICHHE THIIA CTPYKTYpbl). CekTp 3C 6e3 nmonasnenms CCB.

2.4. lpoitHoN pe3oHaHc. CrenuanbHble SKCIEPUMEHTANbHBIE METOJBI B crekTpockomuu SMP.
MeTtonbl ynpouIeHHs CIIEKTPOB, MOJABICHHUE, IIPEIHACBHILICHUE, SKCIIEPUMEHTBI IBOMHOIO pPE30HAHCA, UX
npumeHenus. SAnepusiii a¢pdext OBepxaysepa (130). Cnexkrpst NOESY. IIpumenenus 190 s usydeHus
CTPOEHMS U KOPPEKTHOI'O OTHECEHUS CUTHAJIOB.

OO611ee KOJIMYECTBO PA3LIoB: 2.

4 O0bem yueOHOH TUCHMIIINHBI

O0beM TMCUMIIHHBI
Bun yueoHoii padoThl Axax, | Acip.
3E

4. 4.
O01asi TPy10€eMKOCTh M CHUIITHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 2,67 96 72
B TOM 4mcJje B popMe NPaAKTHYECKOI MOATOTOBKH
(npu nanuuuu) ] ] ]
Jlekun 0,44 16 12
B TOM 4YHucJIe B GopMe MPaKTHUECKON OATOTOBKH (1npu Hanuyuu) - - -
[Tpaktuueckue 3ansatus (I113) 0,9 32 24
B TOM 4YucIie B GopMe MPAKTHUCCKOU MOATOTOBKHU (1npu Hanuuuu) - - -
JIaGoparopusbie pabotsl (JIP) 1,33 48 36
B TOM 4YucIie B GopMe MPAKTHUSCKON OATOTOBKHU (1npu Hanuuuu) - - -
CamocrosiTesbHasi padoTa 1,33 48 36
KonTakTHas camocTrosiTelibHas paboTa

0,4 0,3
(AmmK uz VII ons 3au / 3a4 ¢ ouy.) 133
CaMocTosTeTbHOE U3YUEHUE PA3/IeTIOB TUCIUIUIUHEI (U1u Opyeue ’ 476 357
BUOBL CAMOCMOSIMENbHOL Pabombl) ’ ’
Bua koHnTpoJs:
Jk3ameH (eciu npedycmompen YII) - - -
KonTakTHas paboTa — MpOMeKyTOYHAS aTTECTAIIHS - - -
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[ToaroroBka K SK3aMeHY. \ - -
Bua uTOroBOro KOHTpOJIf: 3adeT ¢ OLEHKOM

AHHOTanus padoyeil NPOrpaMMbl 1M CHHUIIJIMHBI
«Koanonanas xumus» (51.0.19)

1 Heap AMCHMIUIMHBI — BOOPYXUTh OOydarommxcsi 0a30BBIMH 3HAHHSMHU I10 TEPMOJMHAMHKE
IIOBEPXHOCTHBIX BJICHUH U CBOMCTBAaM JIUCIEPCHBIX CUCTEM U INPUBUTH YMEHUE HUCIOJIb30BATh 3TU 3HAHUSA
IPY UCCIIEIOBAaHUH, IPOSKTUPOBAHUH U CO3/IaHUH PEATTbHBIX CUCTEM, SIBJISIIOIINXCS B OOJIBIIMHCTBE CIIy4acB
JMCTIEPCHBIMU.

2 B pe3yabraTe H3yYeHUs] JUCHHUILINHBI 00y4aI0IUIICS T0JI/KEeH::

Obnadamye cleayOmUMU KOMIIETEHIIUAMU ¥ HHAMKATOPAMH UX TOCTHUIKEHUS:
YK-6.1, YK-8.2, OIIK-1.1, OIIK-2.1, OIIK-3.1, OIIK-3.2.

3namy:
- IPU3HAKH OOBEKTOB KOJUIOMAHON XUMHHU U UX KJIACCH(PHUKAIIHIO;
- OCHOBHBIE€ IIOHATHS M COOTHOLICHHUS TEPMOJUHAMUKHM IIOBEPXHOCTHBIX SBJICHUHA (TepMOAMHAMHUKA
IOBEPXHOCTHOTO  CJIOSI;  aire3usi, CMauMBaHUE U  pPACTEKaHWE O KUJIKOCTEH; JUCHEPCHOCTb U
TEepPMOJIMHAMHUYECKHE CBOICTBA Te; a/IcoOpOLUs Ta30B U MapoB, aAcOPOLUsA U3 paCTBOPOB);
- OCHOBHBIE TeopHuH (HPU3NIeCKO acopOInu;
- OCHOBHBIE NIPE/ICTaBJIEHUS O CTPOEHUH IBOMHOTO 3JIEKTPUUECKOrO CIIOS;
- IPUPOAY IEKTPOKMHETUYECKOTO MOTEHINAIA;
- OCHOBHBIE 3JIEKTPOKUHETUYECKUE SBICHUS,
- YCJIOBUSI IPUMEHUMOCTH 3aKkoHa CToKca;
- 3aKOH DiHIITelHa — CMOJIyXOBCKOI'0, TUIICOMETpUYecKoe ypaBHeHue Jlarmaca.
- IPUPOY CEAMMEHTALMOHHON 1 arperaTuBHON yCTOWYUBOCTH;
- OCHOBHBIE CBOMCTBa pacTBOpoB [TAB kak nmuoduibHbIX cucTeM;
- ocHOBHbIE nojoxeHus reopun JJIDO;
- IPUYUHBI U1 OCOOEHHOCTHU OBICTPON U MEUIEHHON KOaryJssiliiy, KOHIEHTPAMOHHOW U HEUTpaIu3allMOHHON
KOAryJIsILUHU.
- TUIIBI CTPYKTYP, BOZHUKAIOLIME B AUCIIEPCHBIX CUCTEMAX, IPUUUHBI M YCIOBUS UX 00pa30BaHUS;
- KJIacCU(UKALIUIO TUCTIEPCHBIX CUCTEM I10 UX PEOJOTHUECKUM CBONCTBAM.

Ymemy:
- pacCcUMTHIBATh MapaMeTPhl, KOTOPHIMH XapaKTEPU3YIOT IUCIIEPCHOCTH;
- IPOBOJUTH PACUETBl C HCIOJIB30BAHUEM OCHOBHBIX COOTHOLIEHMM TEPMOAMHAMHMKH IOBEPXHOCTHBIX
SIBIICHUIA;
- pacCUUTBIBaTh OCHOBHBIE XapaKTEPUCTUKH ITOPUCTOMN CTPYKTYPHI;
-  paccuMThIBaThb BEJIMYUHY JJIEKTPOKMHETHYECKOro TMOTEHIMalla IO JIaHHBIM 3JIEKTpOOCMOca U
anekTpodopesa;
- pacCUMTHIBaTh UHTErPalIbHYIO U AUPPEepeHLInaIbHYI0 KPUBbIE pacIpeeIeHHs YacTHIl 10 pa3Mepam;
- pacCUMTHIBATh U AHAIU3UPOBATH MOTEHIUAIBHBIE KPUBBIE TAPHOTO B3aUMOICHCTBUS YaCTHULL
- pacCUUTHIBATh U U3MEPSATH BA3KOCTh AUCIIEPCHBIX CUCTEM.

Braoemnw:
- IPE/ICTABICHUSIMH O POJIM MOBEPXHOCTHBIX SIBJICHUH U JUCIIEPCHBIX CUCTEM B TEXHUKE U MIPUPOJIE;
- METOJIaMU U3MEPEHMS IOBEPXHOCTHOI'O HATSKEHHU S, KPA€BOTO YIJIa;
- 3HAHUSIMH O METOJ[aX U3MEPEHHUsI aJICOPOINH U yIeTbHONU MOBEPXHOCTH
- 3HaHUSIMH 00 yCJIOBUSX IPUMEHUMOCTH ypaBHeHUs [ enbpmronbia — CMOIyXOBCKOTO;
- METOJIaMU OTIpe/IeNIEHUS IIEKTPOKUHETHUECKOT0 MOTEHIIUAIA;
- METOJIOM CEIMMEHTAI[MOHHOTO aHAIN3a;
- METOJIaMU OTIpeieNIeHUs] KpUTHUECKOM KOHIIEHTpallMM MULIETII000pa30BaHus;
- METOJIaMH UCCIIEJIOBAHNSI KHHETUKH KOAryJIsIUH;
- METO/IaMU U3MEPEHHS U aHaIN3a KPUBBIX TEUEHUS.

Pa3zoen 1. [lpeomem u npusnaxu 00bekmos KOaI0UOHOU XUMUU
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KonnonnHas xumus - Hayka O NOBEPXHOCTHBIX SBJICHHUSX M JUCHEPCHBIX cucteMax. OCHOBHbIE
MIOBEPXHOCTHBIC SBJICHHS: aJre3usi 1 CMauyMBaHKe, KaWUIIPHOCTD, aACOPOLIHs, SJEKTPUIECKUE SABJICHUS Ha
MOBEPXHOCTAX U JIP.

OcCHOBHbBIE TPU3HAKU AMCIIEPCHBIX CUCTEM - TE€TEPOr€HHOCTb U JIUCIEPCHOCTH; ITOBEPXHOCTHAs
SHEpPrus; KOJMYECTBEHHBbIE XapaKTEePUCTUKH AucriepcHocTH. Kiaccudukanus IUCIEPCHBIX CUCTEM IO
arperaTHOMy  COCTOSIHUIO  JUCIEpPCHOHM  (a3bl W JAWCIEePCHOHHON  cpeapl.  Kiaccudukarus
CBOOOIHOIMCIIEPCHBIX CUCTEM 10 pa3MepaM YacTHIl U [0 B3aUMOACHCTBUIO MEXY TUCIIEPCUOHHOM cpeaoit
U aucnepcHol (azoil. Posib MOBEpXHOCTHBIX SIBICHUH U JUCTIEPCHBIX CHCTEM B IPUPOAE, TPOMBIIIIICHHOCTH
Y, B YACTHOCTH, XUMUYECKON TEXHOJIOTUU.

Pazoen 2. Tepmoounamurxa nosepxHocmHuIx a61eHull

OOm1ast XapaKTepHCTUKa MOBEPXHOCTHOM sHeprun. IloBepxHOCTHAs SHEPrus B 00IIeM ypaBHEHUH |-
ro u 2-ro Havan tepMmoauHamuku. [loBepxHOCTHOEe HaTs keHHME Kak Mmepa sHepruu ['mbbca mexdasHoin
noBepxHOCTH. [IOBEepXHOCTHOE HATSKEHHE - XapaKTepUCTHKAa MPUPOIBI CONpUKacaromuxcs ¢a3 M ux
B3auMoieicTBUsA. CBOMCTBA MOBEPXHOCTEH KUIKUX M TBEPIBbIX Tel. YpaBHeHue [ mb06ca-I"enmpMronbia aist
BHYTPEHHEN yJEJIbHOM IOBEPXHOCTHOM SHepruu (IOJHOW IOBEPXHOCTHOM DJHEPrUM). 3aBUCHUMOCTH
SHEPreTHYECKUX NapaMeTPOB MOBEPXHOCTH OT TeMiepaTypsl. IIpoueccsl caMonpon3BOILHOTO YMEHbBIICHUS
IIOBEPXHOCTHOM YHEPTUU.

AncopOuust ¥ MOBEPXHOCTHOE HaTshkeHHe. CBsI3b BEIMYMHBI aJICOPOIMH C MapaMeTpaMU CHUCTEMBI:
U30TepMa, U30MHUKHA U H30cTepa ancopounu. Merton n36biTkoB ['166ca. dyHIaMEeHTAIBHOE aACOPOIIMOHHOE
ypaBHeHue ['nb6ca. 'mb0OcoBckas ancopbums. YactHoe BeIpakeHue ypaBHenusi ['u66ca. IloBepxHOCTHO-
AKTHUBHBIE U TIOBEPXHOCTHO-MHAKTUBHBIE BELIECTBA.

Anresus, cMauMBaHHE U pacTeKaHHWe )uakocTed. Anaresus u xoresus. [lpupona cun mexdazHoro
B3auMoJieiicTBus. YpaBHenue [lronpe ans pabotel aare3un. CmauynBaHue u KpaeBoil yroi. 3akon FOHra.
Cs3p paboThl anare3uu ¢ KpaeBbiM yriom (ypaBHenue J[rompe-FOura). JlmoduneHbie u nuodoOHBIE
MOBEPXHOCTU. MeTo/bl ONpeaeeHusl KpaeBblX YIJIOB. BiMsiHue moBepXHOCTHO-aKTUBHBIX BeulecTB (ITAB)
Ha cMauuBaHue. Pactekanue xuakocreil. Kosdduuuent pacrexanus no ['apkuncy. Ddpdext Mapanronu.
Mexda3zHoe HaTSDKEHHE Ha TPAaHUIE MEX]y B3aMMHO-HACHIIIEHHBIMH JKUJIKOCTSIMU U IPaBHIIO AHTOHOBA.
[IpakTHueckoe 3HaUCHHE AAr€3UH, CMAYUBAHUS U PACTECKAHMUSL.

JucnepcHocTh M TepMoAMHamMuyeckue cpoiictBa Ten. [lpaBuno ¢a3 ['mbbca u AUCTIEPCHOCTH.
BnusiHue KpuBU3HBI NMOBEPXHOCTH Ha BHYTpeHHee JaBiieHue Ten (ypaBHeHue Jlamnaca). [loBepxHOcTHas
sHeprus U paBHOBecHbIe ¢Gopmbl Ten. [lpuniun ['mG6ca-Kropu. 3akon Bynwda. KanumispHeie sBieHus
(ypaBHeHue JKiopeHa), MX pojib B MNPUPOAE U TEXHOJOTMH. METOoAbl OIpeesieH!s] MOBEPXHOCTHOIO
HaTSDKEHUs. 3aBUCUMOCTh TEPMOJUHAMUYECKON pEeaKlIMOHHOW CIIOCOOHOCTH OT JUCHEPCHOCTU. Y paBHEHHE
KenpBrHa. BiusHue IHUCIEPCHOCTHM HA PacTBOPUMOCTb, KOHCTAHTY PaBHOBECHSI XHMUYECKOW peakluH,
TeMneparypy gpazoBoro nepexoja.

[Tonyyenue nucnepcHbIX cucteM. MeToabl aucneprupoBaHus. YpaBHeHHe PeOunpaepa uist paboTs
JTUCHeprupoBaHus. AJCOpOLIMOHHOE TOHMKeHUe TmpoyHocTH (3ddext PeOunaepa). ['omorenHas wu
reTeporeHHas KoHjeHcauus. MeractaOunbHoe cocTosiHue. DHeprus ' m60ca oOpazoBaHMs 3apo/ibliia HOBOM
¢da3pl, KpUTHYECKUH paauyc 3apoablma. JIBe craaum oOpazoBaHuss HOBOW (a3pl. CBSI3b KHUHETUKH
00pa3oBaHus HOBOI (ha3bl ¢ MepechIlieHHeM. Y IPaBIeHUE JUCTIEPCHOCThIO P TOMOTEHHOM KOHICHCAIUH.
[Ipumeps! nonydeHust TUCHEPCHBIX CUCTEM MeTo1aMu (PU3HUECKON M XUMUYECKON KOHAEHCALINH.

Pa3zoen 3. Adcopboyuonnvle pasnogecus

Knaccudukamnms mexannusmoB agcopommu (pusnyueckas aacopOIys, XeMocopOuss 1 HOHOOOMEHHas!
ancop6buus). Ilpupona ancopbumonHbix cuia. OcobeHHOCTH cocTaBisgOmUX cuil  Ban-gep-Baanbsca
(OpHEHTaLMOHHBIX, UHIYKIIMOHHBIX U JUCIIEPCHOHHBIX) MPU aJcopOIuu. YpaBHEHUE Ui MOTEHIMAIBHON
SHEPTUU B3aUMOJAEHUCTBUS aTOMa (MOJIEKYJIbI) C IOBEPXHOCTHIO TENA.

AncopOuusi ra3oB U MapoB Ha OJHOPOAHON MOBEPXHOCTH. 3akoH ['eHpHu. YpaBHEHHE H30TEPMBI
MOHOMOJIEKYIApHON anacopOuuu Jlenrmiopa u ero ananus. OmpeneneHue KOHCTaHT 3TOTO YpaBHEHUS
(muueitHas ¢opma ypaBHeHus Jlenrmiopa). YpaBHeHue @peiiHpuxa. Teopus MOJIUMOJEKYISPHON
aacopbuuu bpynayspa, DOmmera, Temnepa (bOT), ypaBHeHuE n30TEpMbI aacopOLnu, ero ananu3. Jlnneinas
dbopma ypasuenus bBOT u pacduer ero konctant. OnpeneneHue yaeapbHOU moBepxXHOCTH MeTo oM bOT.

AncopO1ust Ta30B U MAapoB Ha MOPUCTHIX MaTepuanax. KonmuuecTBeHHbIE XapaKTEPUCTUKU MOPUCTHIX
MmaTepuaioB. [lopucTteie Tena KOPMYCKYJISIPHOW, KPUCTAJUIMUECKONM M TyO0YaToil CTPYKTYpbI, METOABI HX
nonydenus. Knaccuduxanus nop no JlyouHUHY U €€ B3aUMOCBSI3b C TEOPUSIMH aJCOPOIIIH.
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Teopuss kanwuisipHOM KoHAeHcCauuu. KanumisipHO-KOHIEHCAMOHHBIM THUcTepe3uc. Pacuer
UHTETpaibHON U AU depeHnnanbHOM KPUBBIX pactpeienenus 00beMa Imop Mo pa3Mepam.

OcobenHocTH anacopOIMM HAa MUKPOMOPUCTHIX Marepuanax. [loTeHmuanpHas Teopus [lomsHu.
AnCOpOIMOHHBIN MOTEeHIMA. XapakTepucTuieckas KpuBas afacopOruu. TemmeparypHasi HHBapUAHTHOCTb
u ahPUHHOCTH XapaKTEpUCTUUECKUX KpHUBBIX. OO000mIEeHHOe ypaBHeHHE Teopuu [[yOmHMHA 0OBEMHOIO
3all0JHEHHUST MMKpPOIIOp, YacTHBIE ciy4yau »3Toro ypaBHeHus (ypaBHeHue JlyOuHuHa-PanymikeBuua).
AncopO1yst ra30B ¥ IapoB B XMMUYECKON TEXHOJIOTUH.

AncopOuysi TIOBEpXHOCTHO-aKTUBHBIX  BellecTB. BuusHue crtpoeHuss wMoisekyn IIAB  Ha
IIOBEPXHOCTHYIO aKTUBHOCTb, npaBwiio J[ltokio-TpayOe. 3aBHCHMOCTh MOBEPXHOCTHOI'O HATSKEHHUS OT
cocTaBa pacTBopa Ipu coOmrofeHnu 3akoHa ['enpu u ypaBHeHus Jlenrmiopa. YpaBHenue llIumkoBckoro.
YpaBHEHUS COCTOSIHUS ra3000pa3HBIX MOBEPXHOCTHBIX (aICOPOLIMOHHBIX) IUIEHOK. THIBI TOBEPXHOCTHBIX
IUICHOK M OIPENEJICHUE HX XapaKTepucTHK. Becbl JleHrmropa. @DaxkTopel, ONpEAesIOIUe arperaTHoe
COCTOSIHUE aJICOPOLIMOHHBIX MIEHOK. OmpeaeseHne CTpoeHus acOpOLUOHHOTO CIIOS U Pa3MEPOB MOJIEKYI
ITAB.

Pasoen 4. Dnexmpuueckue asnenus Ha nogepxHoOCmMu

JIBoitnoit snekrpuueckuii cinoit ([ID9C), mexanusmbr oOpazoBanus JIDIC. CoOTHOMICHHS MEXIY
JIEKTPUYECKUM  MOTEHIMAJIOM M  IOBEPXHOCTHBIM  HaTsbkeHueM  (ypaBHeHus  Jlunmmana).
DNEeKTpOKaNWUISIPHbIE KPUBBIE U onpeaesieHne napaMerpos JI9C 1o 3TUM KpUBBIM.

O6mue npeacrasnenus o reopusax crpoenus JIC. Teopus I'yu — YUenmena. Ypasuenue Ilyaccona-
Bonbumana st nugpdysnoit yactu I9C u ero pemenue. TommuuHa auddy3Horo cinos u BIMSHUE Ha Hee
pa3nuuHbIX (pakTopoB. JIBOWHOW 3nekTpuueckuil cioit mo Teopun llltepHa, mepesapsiika MOBEPXHOCTH.
[Tpumepst obpazoBanus J[OC. Murenisl ¥ UX CTPOCHHUE.

Yerblpe BUAA DJIEKTPOKMHETUYECKUX SIBICHUM. DJIEKTPOKMHETHYECKHM MOTEHUUAl W BIMSHHE Ha
HEero pasiauuHbIX (akTopoB. YpaBHeHHe ['enbmrosbna-CMOIyXOBCKOTO Il CKOPOCTH IepeHoca Mpu
aNIeKTpoocMoce U aekTpodopese. DddekTb, He yUYHTHIBAEMBIE ITHM YypaBHEHHEM (TIOBEPXHOCTHAs
IPOBOJUMOCTb,  3JEKTPO(OpEeTHUIEeCKOe TOPMOXKEHHUE, peslakcalMoHHbI  3¢dexT). [IpakTHueckoe
UCIIOJIb30BAaHUE 3JIEKTPOKMHETUYECKUX SIBIICHUN.

Paszoen 5. Kunemuueckue ceoticmea Oucnepchvix cucmem

OCHOBBI CEAMMEHTALMOHHOTO aHanu3a. CBA3b CKOPOCTU OCAXKJIEHUS YaCTHI] C HUX pPa3MEPOM.
VYcnoBust coOmonenust 3akoHa Crokca. CeqUMEHTAllMOHHBIN aHaln3 MONIUIUCIIEPCHBIX cucTeM. Kpuas
ceniuMeHTanuu. KpuBble pacnpeeneHuss 4YacTHIl IO pajadycaMm. OKCIEpUMEHTalbHble METONbl B
CEIMMEHTALlMOHHOM aHaJIn3e.

MonekynsipHO-KHHETHUECKast npupoaa OpOYHOBCKOTO JIBUKECHUSI. Cas3b MEXIy
CPEIHEKBAJIPATUYHBIM  CABMIOM 4acTHLl M KodpduuueHntrom auddy3un (3akoH  DHHIITEHHA-
CMOTyX0BCKOT0). DKCIEepUMEHTAlIbHAsT TpoBepkKa 3akoHa OiHIITeWHa-CMoiyxoBckoro. CrenctBus u3
TEOPHH OPOYHOBCKOT'O JIBUKEHHUS.

CenumenTtanoHHO-11UG(HYy3MOHHOE paBHOBECHUE, THUIICOMETPUYECKUU 3akoH. CearMeHTaI[MOHHAS
YCTONYHMBOCTB AUCIIEPCHBIX CUCTEM.

Paszoen 6. Aepecamuenas ycmouuusocms u koa2yaayus OUCNEPCHbIX CUCTNEM

OOme BONPOCHl YCTOWYMBOCTH JUCIEPCHBIX cHucTeM. CelMMEHTAalMOHHAs M arperaTuBHas
YCTOMUMBOCTU cUCTEM. JInoduibHble U TMOPOOHBIE CUCTEMBI: CaMOMPOU3BOJIBHOE 00pa30BaHUE OJHHUX H
HE00X0IMMOCTh cTabunu3anuu apyrux. Kpurepuit nuopunsHocT cuctem no Pebunnepy-1llykuny.

JInouneHeie aucnepcHble cucTeMbl. Knaccudukanus u o0mas XapakTepHCTHKa MOBEPXHOCTHO-
aKTUBHBIX BellecTB. TepMoAMHAMUKa M MeXaHuU3M MHuIeuiooopazoBanua. Ctpoenne wmmuenn [IAB.
Comrobunuzanus. OCHOBHBIE (PaKTOPHI, BIUSIONINE HA KPUTUYECKYIO KOHLEHTPALUIO MUIIEIITI000pa30BaHus
(KKM). Metons! onpenenenuss KKM. IIpumenenue [TAB.

JInoobusle aucrepcHble cucTeMbl. DakTOpbl yCTOMUMBOCTH JMOPOOHBIX cucTeM. beicTpas u
MeaseHHas koaryisinus. KnHeruka koarynsauuu no CMonyxoBckomy. OnpeneneHue CKOpOoCTH U BpEMEHU
MOJIOBUHHOW KOAryJsSIMU. 3aBUCUMOCTh YHCIIa YaCTHI] pa3HOTO MOPSAKA OT BPEMEHHU.

OcHoBHble nonoxxenus: Teopun epsaruna, Jlannay, @epses, Oepoeka ([JIPO). Packnunuparomiee
JABJICHUE U €ro COCTaBIAIOIIME. DHEPrusl 3JEKTPOCTATHUECKOr0 OTTAJIKHUBAaHUS NpPU B3aWMOJAEHCTBUU
c1abo3apsuKeHHBIX  MToBepXHOCcTed. Cuibl M 3Heprus npuTspkeHus. OOmiee ypaBHEHHE JUIsL SHEPrUu
B3aMMOJICMCTBUSL  OUCHEPCHBIX 4acTUl. [loTeHuManpHble KpPUBBIE B3aUMOACHCTBHS  YacTHI] B
MOHOCTAOMJIM3UPOBAHHBIX JUCIEPCHBIX cucTeMax. lloTeHuuanbHbIi Oapbep M €ro 3aBUCUMOCTH OT
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tonuHbel Auddy3Horo cinos. Koarynsuus B mepBoM M BTOpOM MHHHUMyMax. HelTpamuzauuonhHas u
KOHIIEHTpanmoHHas koaryisiuus. [Topor 6bictpoit koarymsiiun. [Ipasuno lynsue-I'apau. 3akon lepsiruna.
Crabunuzamnust JUCTEPCHBIX CHUCTEM BBICOKOMONICKYNsApHbIMU coeauHeHusiMu (BMC) u ITAB. Mertoasl
OYUCTKH TIPOMBIIUICHHBIX UM OBITOBBIX CTOKOB, OCHOBAaHHBIE Ha W3MEHEHHM arperaTuBHOW U
CEMMEHTAlMOHHON YCTOMYMBOCTH IUCIIEPCHBIX CUCTEM.

Paszoen 7. Cmpykmypoobpa3zoeanue u cmpykmypHo-mexaHudeckue c80uUcmed OUCHEPCHbIX CUCTeM

Tunsl cTpykTyp, 0O0pa3yroIIMXCs B arperaTUBHO-YCTOWYMBBIX W arperaTMBHO-HEYCTOMUYMBBIX
JUCIEPCHBIX cucTeMax. JKUIKOKPUCTAUIMYECKOE COCTOSHUE arperaTMBHO-YCTOWYMBBIX AMCIIEPCHBIX
CUCTEM.

Bo3HukHOBEHHE OOBEMHBIX CTPYKTYpP B arperaTMBHO-HEYCTOMYMBBIX (JIMO(POOHBIX) AUCIEPCHBIX
cuctemax. B3aumocBs3p MeXIy BUAOM INOTEHIMAIBHON KpPUBOM B3aMMOJCHCTBUS dYacThll (110 TEOpUU
JUI®O) wu TUMOM BO3HUKAIOMUX CTPYKTYp. KoaryismuoHHO-TUKCOTPONHBIE W  KOHJCHCAIIMOHHO-
KpUCTAJIIM3AaLMOHHbIE CTPYKTYphl. [lepexon onHux cTpykTyp B apyrue. Teopus cTpyKTypooOpazoBaHUs
(pusuko-xuMHYecKasi MEXaHHKa) KaK OCHOBA MOTY4YE€HUS HOBBIX MaTepUAIOB.

Peonornueckuii MeTOJ]] MCCIENOBaHUSA AUCIEPCHBIX cucTeM. OCHOBHBIE IOHATHS U HUJCAIbHBIC
3aKOHBI PEOJOruu. MoienupoBaHue peosIorHueckux cBOMCTB Ten. Moaens MakcBesia, Mmoaens KenbBuHa-
®doiirra, moaens buarama.

Knaccudukanus AucrepcHbIX CUCTEM IO CTPYKTYPHO-MEXaHUYECKUM CBOMCTBaM. HbIOTOHOBCKUE U
HEHBIOTOHOBCKHE >XMIKOCTH. llceBnomnactuyeckue M OUIIaTaHTHBIE KUAKOCTU U TBEPJOOOpA3HbIE Tela.
Bs3kocTh KUAKKX arperaTUBHO YCTOMYMBBIX JUCIEPCHBIX CUCTEM. Y paBHeHUs ODiiHiuTelHa, [lItaynunrepa,
Mapka-Kyna-XayBunka.  Peonoruueckue  cBOWMCTBa  CTPYKTYPUPOBAaHHBIX  JKUJIKOOOpasHBIX U
TBEPA00OPA3HBIX CUCTEM.

8. 3axntouenue

[ToBepXHOCTHBIE SIBJICHUS U JUCIIEPCHBIE CUCTEMbl B XMMHUECKOU TexHoJioruu. Koutonanas Xxumus
Y OXpaHa OKPYKaroILIEH CPeIbl.

OO611ee KOJIMYECTBO pa3IesioB — 7.

4 O0beM yueOHOH THCHMIIINHBI

o B 3auernbix | B akanmem.
Bunpsl yaeOHOM paboThI
eIMHUIIAX Jacax
O0mast Tpy10eMKOCTh JUCHHUILIMHBI 10 Y4eOHOMY ILIAHY 7 252
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 4,4 160
Jlexru (JIek) 1,8 64
ITpaktryeckue 3anstus (I13) 0,9 32
JlaGopatopusie 3ansaTus (J1ad) 1,8 64
CamocrosiTesbaas padora (CP): 1,6 56
Busl camocTosiTenbHON paboTh 1,6 56
JK3aMeH 1 36
KonrakTHas paboTa — IpOMEKYTOYHAS aTTECTAIIHSI 1 0,4
IToaroroBka K 9K3aMeHy 35,6
Buja xonTpoJs: IK3aMeH
Bunasl yueOHoM paboTh B sauernbix B actp.
eIMHHIIAX Jacax
O01mas TPy/10eMKOCTh THCHHMILNIMHBI 10 Y4e0OHOMY IIAHY 7 189
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 4,4 120
Jlexmmm (JIek) 1,8 48
[Tpaktryeckue 3anstus (I13) 0,9 24
Jlabopatopusie 3ansaTtus (J1ad) 1,8 48
CamoctosiTeabHas padora (CP): 1,6 42
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Busl camocTosiTensHON paboThI 1,6 42
JIK3aMeH 1 27
KonraktHas paboTa — IPOMEKYTOUHAs ATTECTALHsI 1 0,3
[ToaroroBka k ’K3amMeHy 26,7
Bua xontpoJs: IK3aMeH

AHHOTaNus padoyeil NPOrpaMmMbl JUCHUIIIMHBI
«CoBpeMeHHasi XumMusl 1 xXuMudeckas 6esonacuoctb» (b1.0.20)

1. Heab IMCUMIUIMHBI — TPHOOpPETCHHE OOYyJYaIOIMMKCS 3HAHWWM, YMCHHWH, BIAJICHUA U
(GOpMUPOBAHUM KOMIIETCHIIMH B OOJIACTH XMMHYECKHX OCHOB TOKCHYECKHX IIPOIIECCOB, B3aMMOCBSI3EH
«CTPYKTypa — CBOMCTBO — TOKCHYHOCTBY» [UJIsi OMOJIOTMYECKH AKTHUBHBIX BEIECTB, OCHOBHBIX BHJOB
TOKCHYECKMX TIPOIECCOB, CIEIHMATBHBIX TOKCHYECKHMX TPOIECCOB, MEXaHW3MOB U30MpaTeIbHON
TOKCUYHOCTH, @ TaK)K€ COBPEMEHHBIX HCCIIEJIOBAaHUIM B OOJIACTH SKOTOKCHKOJIOTMM M HaIpPaBICHUSAX
JTATBHEUIIETO Pa3BUTHSI TOW 0OJIACTH.

2. B pe3yabTaTe M3y4eHUs IMCHUILINHBI 00y4al0 M IACH J0JIZKEeH:

Obradoams CIIENYIOMAMA KOMICTCHIIMSIMHA U WHIUKATOPAMH UX JIOCTHIKCHUS:

OIIK-1.1; YK-8.1; YK-8.2; YK-8.3; OIIK-1.3; YK-8.4

3namo:

— COBpEMEHHBIE Hay4dHbIE JIOCTIDKEHHS U TEPCIEKTUBHbIE HAmpaBiIeHUs paboT B 00IacTu
XUMHUYECKON TOKCUKOJIOTHUU;

— COBpeMeHHbIe (PU3UKO-XMMHUYECKHUE, XUMHUYECKHe, (OTOXUMHUYECKHUE, KHUHETHUECKUE U
TEPMOJMHAMHYECKHE MTPEJICTABICHUS O TOKCUYECKUX CBOWCTBAaX OMOJIOTMYECKU aKTUBHBIX BEIIECTB;

— OCHOBHBIE THUIIBI M TPEANOCHUIKM Pa3BUTHS TOKCHYECKUX IPOILIECCOB, a TAKXKE OCHOBBI HX
NAaTOXUMHUYECKON U MaTOU3NOIOTHUECKON CTaIu;

— OCHOBHBIC yTH (HOPMHUPOBAHHSI KCEHOOMOTHIECKOTO MPOQIIIS Cpebl, UICTOYHUKHU ITOCTYIUICHHS B
cpeny KCeHOOMOTHKOB U MEXaHU3MbI UX BO3MOYKHOT'O HAKOTUICHUSI M IeTpadaliu.

Ymemns:

— TPOBOJUTH aHAJIU3 HAYYHOW JIMTEPATyphl B 00JIACTH COBPEMEHHBIX HCCIEIOBAHHI B 00JacTH
TOKCHKOJIOTHYECKOW XUMUU;

— (popmynupoBaTh TpeOOBaHUs K pabOTE C pa3IMUHBIMU TPYIIIAMU TOKCUKAHTOB;

— (opMynHupoBaTh BO3MOXKHBIE MEXaHU3MbBI MOPAKEHUS] HOBBIMH CHHTETHUYECKUMH OHUOIOTHYECKU
AKTHUBHBIMH BEIIECTBAMU;

— TPUMEHSATh TEOPETHUECKHE 3HAHUS [0 XUMHUYECKOW TOKCHKOJIOTHH JUISl  PEIICHHS
MCCJIEI0OBATENbCKUX U MPUKIIAHBIX 33/1a4, B TOM YHCIIE B MEXAUCITUTUTMHAPHBIX 00JIaCTSIX.

Braoemy:

— MerojgamMu paboThl C Hay4HOH, CIpPaBOYHOM JMTEpaTypod M 3SJIEKTPOHHOOMOIMOTEUHBIMHU
pecypcaMy 10 TEOPETUUYECKUM U MPUKIAJIHBIM OCHOBAM TOKCHUKOJIOTUYECKOM XUMHUU M TOKCUKOJIOTMUECKHUX
HCCJICIOBAHNIA;

— METOJIOJIOTUYECKUMHU TIOJIXOJ]aMH, OCOOEHHOCTSMHU BBISBJICHHS B3aUMOCBSI3€H CTPYKTYpHl H
TOKCHUYecKnX cBoicTB BAB, obecreunBaromux 000CHOBAHHOE MPUHATHE PELICHUN MPU pa3padoTKe HOBBIX
BEIIECTB C MOTEHIIMATBHBIM OMOJIOTHIECKH aKTHBHBIM JICHCTBHEM;

— METOJaMH KpPUTHUYECKOTO aHAIM3a W OLEHKH COBPEMEHHBIX HAYYHBIX JOCTHXKEHHH B 001acTu
TOKCHKOJIOTHYECKOM XUMHUHU, TEHEPUPOBAHHWS HOBBIX HJIEH TIPH PEIICHHH HWCCIEAOBATEIBCKUX |
MPAKTUYECKHX 3a7a4d B JAaHHON 001acTu;

— CTIIOCOOHOCTHIO M TOTOBHOCTBIO K pa3pad0OTKe HOBBIX METOOB MCCIICIOBAHMS U MX MPUMEHEHHUIO B
CaMOCTOSITEIbHOW Hay4YHO-HCCIIEIOBATEILCKON JIESITEIbHOCTA B O0JACTH XHUMHUYECKONH TOKCHKOJIOTHH C
YUETOM TMPaBUI COOIOICHUSI aBTOPCKUX TPaB.

3. Kpartkoe cogep:xanue TUCUMILIIMHbI

Pa3zoen 1. Ocroguvie nonodiceHuss MoKCUKOL02UU: OUOCUCTIEMbL — MULLEHU OelCMBUsL MOKCUKAHMO8.

[Ipeamer u 3amaun ToKcuKojoruu. OOMIECTBEHHAs] 3HAYMMOCTh TOKCHKOJIOTHH W TPOMBIITUICHHBIX
pou3BoJACTB. OCHOBHBIE MONIOKEHUS TOKcHKonoruu. TokcukaHT. Kcenoonotuk. KpaTtkas xapakrepuctuka
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OTHIENBHBIX TPYII TOKCHMKAHTOB. TOKCHKAHTHI OWOJOTHYECKOTO TMPOUCXOXkACHHs. Heopranmieckue
COEIMHEHUS] €CTECTBEHHOTO MPOUCXO0XKACHUS. OpraHM4ecKue COeUHEHUS €CTECTBEHHOTO MPOUCXOXKICHHUS.
Cuntetndeckue TOKCHKaHTHI. [lectunimapl. Opranndeckue pactBoputenu. JlekapcTBa, MUIIEBBIE TOOABKH,
KocMeTHhuYeckue cpeicTBa. boesrie orpasistomue Bemectsa (bOB).

Pazoen 2. Ceovicmea mokcukanma, onpeoensrowue e20 MOKCUUHOCMb, MOKCUKOKUHEMUKA U
MOKCUKOOUHAMUKA.

buocucrembl - MuIIEHHM JOEUCTBUS TOKCHKAHTOB. (CBOMCTBAa TOKCHKAHTA, OMNPEACIAIOLINE €ro
TOKCHYHOCTh. TOKCHUKOAMHAMHKA. MeXaHU3Mbl TOKCHYECKOTO ASHCTBHA. MeXaHHU3MBl IIMTOTOKCUYHOCTH.
JleficTBE€ TOKCHMKAHTOB Ha OMOJIOTMYECKHUE MEXAaHU3MBI PETYJISINH KJICTOYHOW aKTUBHOCTH. MeTaboimm3m
KCEHOOMOTHKOB. DaKTOPHI, BIUAIOMINE HA TOKCHYHOCTD.

Pa3zoen 3. U3doupamenvhas mokcuuHOCHb U CHeYUAIbHbLE 8UObL MOKCUHECKO20 OeliCEUSL.

CneuuanbHble BUJBI TOKCHMYECKOTO AeUCTBUS. MIMMYHOTOKCMYHOCTh. [leHiCTBME TOKCHMKAHTOB Ha
UMMYHHYIO cuctemy. llonstue uMMmyHoTOKCMYHOCTH. MMmMyHOcympeccusi. ['unepuyBCTBUTEIHOCTD
(amneprus). XapaKTepUCTHKA COCTOSHHUSI TUIIEPYYBCTBUTEIBHOCTH XUMHUYCCKUM MyTareHes. Y CIOBUS
JICCTBUSL MYTareHOB Ha KIETKU. V3ydueHWe MyTareHHOW AaKTHBHOCTH KCEHOOMOTHKOB. XHMMHUYECKHUN
kaHreporeHe3. Kparkas xapakrtepuctuka KaHieporeHoB. Kiaccubukamuu kanueporenoB. Craguu
XUMHUYECKOTO KaHlleporeHe3a. TOKCHYECKOe BIMSHHE Ha PENpOAYKTHBHYIO (yHKIMIO. TepaTtoreHes.
N3buparenpHas TOKCHYHOCTh. Pazapaxaromiee neficreue. Kparkas xapakTepuCcTHKa XUMHUECKUX B (PU3HKO-
XUMHYECKHX CBOWMCTB TOKCHKAHTOB. Ilatorene3 tokcudeckoro »ddekra. OCHOBHBIC MPOSBICHHS
paznpaxarouiero  aeictBua.  JlepMaroTokcHyHOCTh.  [lyIbMOHOTOKCHMYHOCTh.  |'€MaTOTOKCHYHOCTD.
Heiiporokcuunocts. I'enarorokcnunocts. Hedporokcmanocts

Pazoen 4. Ocrogwl 3xk0mMoKCUKo102Ul.

OcHoBBl  3KOTOKCHKONOTHH. KceHoOMOTHUECKH TPOGUIb  Cpelbl. IKOTOKCUKOKWHETHKA.
®opmupoBaHue KceHoOHOTHYecKoro mnpoduis. VCTOYHMKKM TOCTYMIIEHHs TMOJUTIOTAaHTOB B Cpexdy.
[TepcuctupoBanue. Tpanchopmanus. XapakTeprUCTUKA HEKOTOPBIX 3KOTOKCUKAHTOB.

4. O0beM y4eOHOH JUCHUILIMHBI

O0beM IMCHHUIIIMHBI
Bup yuyeOHoii padoTbl Axax | Actp.
3E
4. 4.
O0mas TpyA0eMKOCTh JMCIUILTHHBI 2 72 54
KonTakTHasi padoTa — ayIMTOpPHbIE 3aHATHA: 1,33 48 36
Jlexuun 0,89 32 24
[IpakTuueckue 3aHsATHS 0,44 16 12
B TOM 4Hclie B (hOpMe NPAKTUUECKON NOJTOTOBKU 0,44 16 12
CamocrosiTesibHas padora 0,67 24 18
KonTaktHas camocrositennbHas padboTa 0,2 0,15
0,67
CamocTosITeIbHOE U3YUYE€HHE Pa3/IeTIOB JUCIIUILIMHBI 23,8 17,75
Buj HTOroBOro KOHTpOJIs: 3aueM ¢ OLEHKOIi

AHHOTaus padoyeil NPporpaMMbl M CHMIIJIMHBI
«be3onacHocTh ku3HeaesTeabHocTn» (61.0.22)

1 Heap aucuumiaunbl — GopMupoBaHre NpohecCuOHATbHON KYIbTYphl 0€30MacCHOCTH, M0 KOTOPOit
MIOHUMAETCs. TOTOBHOCTh M CIIOCOOHOCTb JIMYHOCTH HCIIOJIb30BaTh B NMPO(ECCHOHATBHON esTeNbHOCTH
IpPUOOPETEHHYI0 COBOKYIHOCTh 3HAHHWM, YMEHMI W HaBBIKOB JuId obOecriedeHHsi 0e30macHOCTH B cepe
npoeCCHOHATIBHON JIeATETbHOCTH, XapaKTepa MbIIUICHUS M LEHHOCTHBIX OPHEHTAlMi, NMPH KOTOPBIX
BOIPOCHI OE30MACHOCTH pacCMaTPUBAIOTCA B KAUECTBE MPUOPUTETA.

2 B pe3yabTaTe H3y4eHUs] JUCHHUIINHBI 00y4aI0IUICS T0JI/KEH::

Obnaoame CICAYIOIIUMHU KOMIICTCHIUAMU U UHAUKATOPaMH UX NOCTHIKCHUSA:

YK-4.1, YK-8.1, 8.2, 8.3, 8.4.
3namo:
- OCHOBHBIE TEXHOC(EpPHBIE OMACHOCTH, UX CBOMCTBA M XapaKTEPUCTHKH;
- XapakTep BO3JEHCTBHS BPEIHBIX U ONMACHBIX (JaKTOPOB Ha YEIOBEKA U MPUPOAHYIO CPEY, METO/IbI 3aIIUThI
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OT HUX NMPUMEHUTENBHO K cepe cBoei mpodeccnoHanbHOM eI TENbHOCTH.

Ymemn:
- HACHTU(PUIIMPOBATH OCHOBHBIE OMIACHOCTH CPE/Ibl OOUTAHMS YEIOBEKa;
- OIICHMBATh PUCK WX peau3allid, BBIOMPATh METOJbI 3alIUTHl OT OMACHOCTEH MPUMEHHUTEIHHO K cdepe
cBoeil  mpodeccHOHANBbHON  JOEATENbHOCTM UM CIOCOOBl  oOecnedeHrss  KOMGOPTHBIX — YCIOBHIA
JKU3HEIEATEILHOCTH.

Braoemy:
- 3aKOHOJATEIbHBIMU M TIPABOBBHIMH aKTaMU B OOJACTH OE30MACHOCTH W OXPaHbl OKPYKAIOIIEH Cpeipl,
TpeOOBaHUSAMU K O€30MMaCHOCTH TEXHUUECKUX PErilaMeHTOB B chepe npodeccHoHaNbHON AeSITENbHOCTH;
- Croco0amMu U TEXHOJIOTHSIMU 3aIIUThI B YpE3BbIUAHHBIX CUTYAIUX;
-IOHSATUIHO-TEPMHUHOJIOTMYECKUM alapaToM B 00J1IacTH 0€30MacHOCTH;
- HaBBIKAMU paIlMOHATIN3AlUU MPOPECCUOHANBHON JEATEIBHOCTH C I1IeNbl0 o0ecredeHns 0e30MacHOCTH U
3alIUThI OKPYKAKOIIEN CPEIbI

3 Kpartkoe coep:kanne JUCIHHUIIUHBI

Pa3zoen 1. Beeoenue 6 bezonacnocme.

OcHOBHBIE IOHATHS U OTpeaesieHus. be30nacHOCTh U yCTOWYMBOE pa3BUTHE.

Pazoen 2. Yenosex u mexnocgepa

Crpykrypa TexHoc(hepsl U €€ OCHOBHBIX KOMITOHCHTOB.

CoBpeMeHHOE COCTOSIHHE TeXHOC(hephl U TeXHOCEepHOI 6€30acCHOCTH.

Pazoen 3. Hoemmugpuxayus u eo30etlicmeue Ha 4elo8eKd BPEOHbIX U ONACHLIX (PAKMOPO8 Cpedbvl
obumanus

Knaccudukanus HeratuBHBIX (DAKTOPOB Cpeibl OOUTAHMS YEIOBEKA. XHUMHUYCCKHE HETAaTHBHBIC
dakTopbl (BpeaHble BellecTBa). MexaHWYeCKMe M aKyCTHYecKue KoseOaHus, BHOpamuss HU IIyM.
DONEKTPOMATHUTHBIE H3Iy4YCHUS W TOJIA. VOHHM3UpYIOUIMEe H3Iy4YeHHE. DJeKTpuuecKuid TOK. OrmacHbIe
MexaHnuueckue ¢aktopel. I[Ipomecchl ropeHus U TOKapOB3PHIBO- OMAacCHbIE CBOWCTBA BEIIECTB U
matepuaioB. CTaTHYECKOE dIIEKTPUIECTBO.

Pa3zoen 4. 3awuma uenosexa u cpedvl obumanuss om 8peOHbIX U ONACHBIX AKMOPO8 NPUPOOHO20,
AHMPONO2EHHO20 U MEXHOLEHHO20 NPOUCXOHCOCHUS

OcHOBHBIE TPUHIMUIIBI 3AIIUTHL. 3alIUTa OT XUMHUYECKUX U OMOJOTHYECKUX HETaTUBHBIX (DaKTOPOB.
3amura OT SHEPreTHUECKUX BO3JEHCTBUM M ¢u3ndeckux moised. OOecreyeHue OE30MaCHOCTH CHUCTEM,
paboTarommx 1MOA  JAaBieHHEM. be30macHOCTh  AKCIUTyaTalli  TPYOOMpPOBOJAOB B XUMHUYECKOU
MIPOMBINIJICHHOCTH. be3omacHas SKCIUTyaTaus KOMIIPECCOPOB. AHAIM3 W OICHHUBAHUE TEXHOTEHHBIX W
MPUPOJIHBIX PUCKOB.

Pazoen 5. Obecneuenue xomgopmmuwix yciosuil 0ns HusHu u oesamenvHocmu yenogeka. loHsTue
KOM(MOPTHBIX WJIH ONTUMATIBHBIX YCIOBUH. MuKpokmuMaT nomemieHuid. OcBelleHne U CBETOBasl cpe/ia B
MTOMEIIICHUY.

Paszoen 6. Ilcuxoguzuonocuyeckue u 3p2oHoOMuUYecKUe OCHOBbL OE30NACHOCTI.

[lcuxuyeckne MpOLECcChl, CBOMCTBA M COCTOSHUS, BIHSIOIINE HAa 0€30MacHOCTb. BUABI M yclIoBuUs
TPYJAOBOH AESITETbHOCTA. DPrOHOMUYECKHE OCHOBBI O€30MaCHOCTH.

Pa3zoen 1. Upessviuatinvle cumyayuu u Memoowl 3auumul 8 YCI08UAX UX PeaTuU3ayul.

O6mue ceenenus o UC. Ioxkap 1 B3pbIB. ABapuu HA XUMUYECKH OMACHBIX 0OBEKTaX.

Pagnanuonnsie aBapuu. Ilpubopsl pagualiMOHHOW, XMMHYECKON pa3BEIKU U JO3UMETPUUYECKOIrO
KOHTpOJIsI. Upe3BbIualiHble CHUTYaI[Ml BOSHHOTO BPEMEHH. 3all[UTa HACEICHUS B UPE3BbIUAHHBIX CUTYaIIHIX.
YCcTOWYUBOCTh (PYHKIIMOHUPOBAHUS OOBEKTOB SKOHOMHKH B UPE3BBIYANHBIX CUTYAIHSX.

Paszoen 8. Ynpaenenue 6ezonacrnocmuio scusneoesmenbHOCHU.

3akoHONMATENPHBIE W HOPMATHUBHBIC  TIPABOBBIE  OCHOBHI  YIpaBJICHUS  0€30MaCHOCTHIO
KUBHEJEATEIbHOCTH. JKOHOMHMYECKHE OCHOBBI YIpaBlieHus Oe3omacHocThi0. CTpaxoBaHHE pPHUCKOB.
['ocymapcTBeHHOE yIpaBiieHHE 0€301MacHOCTHIO.

OO11ee KOJIMYECTBO pa3iesioB — 8.

4 O0beM yueOHO# JUCUMIITIMHBI
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o B 3auernbIX | B akanmem.
Bunpr yue6HOM paboThI
eIMHUIIAX qacax
OO61asi TPY/I0eMKOCTh JHCHUIUIMHBI 10 Y4e0HOMY ILIAHY 4 144
KonrakTHas pa6oTa — ayIHTOPHbIE 3aHATHSA: 1,8 64
Jlexuun (Jlek) 0,9 32
Jlaboparopusie 3ansTus (J1ad) 0,9 32
CamocrositesapHas padora (CP): 1,2 44
Buibl caMmocTosTeIbHON pabOThI 1,2 44
JK3aMeH 1 36
KoHTakTHas paboTa — mpoOMeXyTOYHAsI aTTECTaIHS 1 0,4
IToaroroBka K 9K3aMeHY 35,6
Buja koHTpoOJIA: IK3aMeH
Bust yueGHOM paboTsi B 3agernHbIX B acrp.
eIMHUIIAX qacax
OO0mast Tpy10eMKOCTh JHCHHUILIHHBI 10 Y4eOHOMY ILIAHY 4 108
KonrakTHasi pa6oTa — ayIMTOPHbIE 3aHATHS: 1,8 48
Jlexuuu (Jlek) 0,9 24
JlaGopatopusie 3ansartus (J1ad) 0,9 24
CamocrosiTeabHas padora (CP): 1,2 33
Buibl caMmocTosTebHON pabOThI 1,2 33
JK3aMeH 1 27
KonrakTHas paboTa — IpOMEKYTOYHAS aTTECTAIHSI 1 0,3
IToaroroBka K 3K3amMeHy 26,7
Bua xonrpoJs: JIK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUHUILIIMHBI
«®@u3nyeckas KyabTypa u cnopm (51.0.22)
1 Heap aucnumianHbl — QOPMHUPOBAHUE MHMPOBO33PEHUS U KYIbTYPbl JIMYHOCTH, TPaKIaHCKOM

MO3UIMH, HPABCTBEHHBIX Ka4€CTB, YyBCTBA OTBETCTBEHHOCTH, CAMOCTOATEIBLHOCTH B NPUHATUU PELICHUN,
CIIOCOOHOCTH HCHOJIb30BaTh Pa3HOOOpa3zHble (OpMBI (PU3NYECKOW KyJIbTYpHI, CHOpPTa M Typu3Mma s
COXPaHEHMsI M YKPEIUICHHs] CBOEro 3JI0pOBbsl M 37J0POBbS CBOMX OJM3KHX B TOBCEJIHEBHOW JXKU3HU WU
npodecCHOHATBHOM 1A TeNTbHOCTH.

2 B pe3yjbTaTe M3y4YeHUs1 TUCHUIIMHBI 00y4ar0IMiCs T0JIKeH:

Obaaoams cleayOIUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTIOCTHKEHUS:

VK-71.1,72,7.3

3namu:

- HAYYHO-TIPAKTHYECKUE OCHOBBI (DU3UYECKOMN KYJIBTYPHI U 3JI0POBOTO 00pa3a KU3HU,

- BIUSHHE O3J0POBUTENBHBIX CHUCTEM (PU3NYECKOTO BOCHUTAHMS Ha YKPEIUICHHE 3JI0POBbS,
MpoPUIAKTUKY TPOPECCHOHATBHBIX 3a00JICBAaHUI M BPEIHBIX MPUBBIYEK;

- CIIOCOOBI KOHTPOJIS M OIICHKH (PU3UYECKOTO PA3BUTUS U (PU3UUECKOM MOATOTOBIEHHOCTH;

- mpaBWwiIa ® CHOCOOBI TUTAHUPOBAHUS HMHAMBUAYATbHBIX 3aHATHN  Pa3IMYHON  IEJIEBOM
HaIpaBJIE€HHOCTH;

- ICTOPHUIO0 (PU3NUECKON KYJIBTYpPhI U CIIOPTA, IPEACTABICHUE O 3HAYMMBIX CITIOPTUBHBIX COOBITHAX HE
TOJILKO CBOEH CTpaHbI, HO 1 MUPOBOTO YPOBHSI, BXKHEHIIINE TOCTHKEHHUS B 0071aCTH CIIOPTA;

- cnoptuBHble Tpaauuuu PXTY um. /.. MeHneneeBa, NOMHUTh O OABUTaX CIIOPTCMEHOB B TOJbI
Benukoii oreuecTBeHHOM BOHBI 1941-1945 rT.
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Ymems:

- TOANEPKWBATh JOJDKHBIM YpOBEHb (DM3MUYECKON TMOATOTOBIECHHOCTH JJsi  OOecTeueHus

TTOJTHOLICHHOW COITMAIbHON U TPOPECCHOHATBHON JEATEILHOCTH;

- MCIIOJIb30BaTh OCHOBBI (DM3MYECKON KYIBTYPHI JUIsI OCO3HAHHOTO BHIOOpa 3710pOBbECOEperaronmx

TEXHOJIOTUI C Yy4Y4eTOM BHEIIHMX W BHYTPEHHHX YCIOBUN peanu3alud NpoQeccuOHAIbHON

NEeSATEeIbHOCTH;

- CaMOCTOSTEIbHO 3aHUMAThCS GPU3UUYECKOMN KYJIBTYPOU U CIIOPTOM;

- OCYUIECTBJISITh CAMOKOHTPOJIb 32 COCTOSIHHEM CBOETO OpraHu3Ma U COOJII0/IaTh MpaBUiIa TUTUEHBI U

TEXHHUKHU 0€30M1aCHOCTH.

Braoemy:

- CPEICTBAMU ¥ METOJIAMH YKPETIJICHUS 3/I0POBbs, (PU3NIECKOTO CaMOCOBEPIICHCTBOBAHUS;

- IOJDKHBIM YPOBHEM (PM3UYECKOM MOATOTOBIEHHOCTH, AJI1 0O0ecreyeH s TOJHOLIEHHOM colnaibHON

1 IpOo(eCCUOHANBHOM eI TeTbHOCTH.

3 Kpartkoe coaep:xaHue TUCHUILUIUHBI

Paszoen 1. Ilpeagmer @uznueckas Kynbrypa u cnopt. Mcropus ®KuC
1.1. IIPEAMET ®U3NYECKAS KVYJIbTYPA U1 CIIOPT. 3amaun u MecTO AUCHMILUIMHBI B ITOATOTOBKE
OakanaBpa. Opranuzaius yaeOHOTO MpoIiecca B paMKax JACHCTBYIOIICH peUTHHTOBOM cucteMbl. TpeboBaHus
K 3a4eTy.
1.2. UICTOPUA CIIOPTA.  IIpoucxoxaeHue (U3NYECKUX YIpaKHEHUH W urp. [[peBHUE OIMMITHAIBI.
Onumnuiickoe nBuxkeHue. CropTUBHBIE OOIIECTBAa: HUCTOPUS (PU3KYIBTYPHO-CIOPTUBHBIX OOIIECTBEHHBIX
opranuzaiuii. CmopTcMeHbI B 1oJibl BeTnkoi 0Te4ecTBeHHOM BOMHBI.

Pazoen 2. OcHOBBI 310pOBOTO 00pa3a KU3HH
2.1. BPAYEBHBI KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATUAX GU3UYECKOM KYJIbTYPOI
N CITOPTOM.
BpaueOHblii KOHTpOIF M BpaueOHOE OcBUAETENbCTBOBaHME. [lemarormueckuii KOHTPOib. CaMOKOHTPOJb:
€ro OCHOBHBIE METOHBI, MOKa3aTelu, KPUTepUu H oueHKU. [IpoduinakTuka CIOPTUBHOTO TpaBMAaTHU3MA.
OcHOBHBIE BHUJIBI TPaBM Yy pa3HbIX crneruanu3anuid. OkazaHue MEepBOM MOMOIIM JIS CTYJACHTOB BY30B
XUMHUKO-TEXHOJIOTUYECKOTO MPOdUIIs.
2.2. TUTMEHUYECKOE OBECIIEYEHUE 3AHATUI O3JIOPOBUTEJIBHOM ®U3NYECKOM
KYJIbTYPOI. I'uruena Gpu3nyecKoro BOCIUTAHMS U CIIOPTA. PeXMM IUTaHHUA NP 3aHATHAX (QU3MYECKOH
KyJIbTypol u cioproM. CounanbHas rurueHa. ConpaibHO-0MacHble 00JI€3HN U MEphI MPOQPUIAKTUKH.

Pa3zoen 3. buonorndeckue oCHOBBI (M3MUECKOM KYIBTYpHI U CLIOPTA
3.1. BUOJIOTMYECKUE OCHOBBI ®U3MYECKOM KYJIbTYPBI M CITOPTA. Opranusm 4enoBeka Kak
eINHasl caMopasBHBaroIIasics Ouonmormdeckas cucreMma. dusnyueckoe pa3BUTHE 4YeloBeKa. J[BurarenpHas
AKTHUBHOCTh M €€ BJIMSHUE HA YCTOWYMBOCTH, U QIaNTAIIMOHHBIE BO3MOXKHOCTH Y€JIOBEKa K YMCTBEHHBIM U
buznYecKUM Harpy3Kam Ipu pa3IMyHbIX BO3ACHCTBUSX BHEIIHEH CPEIbI.
3.2. OBPA3 JXXM3HU U EI'O OTPAXKEHHUE B ITIPO®ECCUOHAJIBHOM JESITEJIBHOCTHU. 310poBse
YeloBeKa KaK IIEHHOCTh. 30OPOBBIN 00pa3 ®KU3HU U €ro COCTaBistoNIe. Poib U BO3MOKHOCTH (PU3UIECKON
KYJIbTYphI B 00ecrieueHnn 310poBbsi. COIMaNbHBIA XapaKTep MOCIEACTBUN I 3I0POBbS OT YHOTpeOIeHUS
HApKOTUYECKUX CPEJICTB U JPYrux McuxoakTuBHBIX BemlecTB (ITAB), momuHra u mumeBblXx 100aBOK B
criopte, aiKoroiss © TabakokypeHus. JlOMMHr Kak WCKYCCTBEHHOE TOBBIINICHHE  (PU3UUECKON
paboTOCIIOCOOHOCTH U €T0 OTPULIATEIbHBIE MTOCIEICTBUSI.

Pasoen 4. IlpodeccronanbHO-NpuKIagHas pU3ndeckasi KyJabTypa U CIopT
41. OBIIAA ®USNYECKAA U  CIIOPTUBHASA TIOAI'OTOBKA CTYAEHTOB B
OBPA30OBATEJIbBHOM IIPOLIECCE. Metoanueckue NpuUHIUIBL (pu3ndeckoro BocnuTaHus. OCHOBBI U
9Tamnbl 00y4YeHHs ABMKCHUSM. Pa3Butue ¢usmueckux kauecTB. DOpMHpOBaHUE TMCUXMUYECKUX KAYeCTB B
npouecce (Qusnmyeckoro BocnuTaHus. CnoptuBHas noAroroBka. CTpykTypa MOJATrOTOBIEHHOCTU
CcropTcMeHa. MaccoBblii CHOPT MU CHOPT BBICHIMX JOCTHXKEHUM, UX Ueau W 3aaaud. CHopTUBHbBIE
COPEBHOBAaHMS KaK CPEJICTBO U METO/1 OOIIEH U CrielMaIbHON (DU3UIECKOM TIOJITOTOBKHU CTYJIEHTOB.
4.2, ®UBNYECKAS KVJIBTYPA M CIIOPT B IIPO®ECCUOHAJIBHOW JIEATEJIBHOCTU
BAKAJIABPA. JluyHas ¥ cOUMaTbHO-DPKOHOMHYECKAsT HEOOXOAMMOCTh TCUXO(PU3NUECKONW MOATOTOBKHU
yenoBeka K Tpyay. Mecto IIIIDII B cucreme moaroroBku Oymymiero crenuanucta. [IpousBoacTBeHHas
dbusndeckas KyiabTypa u cropt. [IponsBoacTBeHHas rumMHacTuka. OcobeHHoCcTH BBIOOpa (hOopM, METOIOB U
cpenacTB Gu3nyeckoll KyIbTyphl U cIiopTa B pabodee M CBOOOIAHOE BpeMs crenuanucTtoB. [IpodumakTika
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npoeCCHOHATBPHBIX 3a00JIeBaHUI CpeAcTBaMH  (U3WYECKOH KYIbTYyphl H cropra. JlOMOJTHUTEIbHBIC
CpeICTBA TIOBBIIICHHUS OOMmEH W MpodeccHOHATBHON pPabOTOCOCOOHOCTH. BrusHUe WHAMBHIYaTbHBIX
0COOEHHOCTEHN M CaMOCTOSATEIbHBIX 3aHATUH (HPU3UIECKON KYJIbTYPOU U CIIOPTOM Ha OPTaHU3M.

4 O0bemM yueOHOH TUCHMIIINHBI

Beero Cemectp
Bunpl yaeOHoI paboThI 1 cemectp 4 cemectp
3E | Akan. u. | 3E | Akaz. u. | 3E | Akan. 4.
OO61as TpyA0eMKOCTh JUCHHUIUIMHBI IO y4eOHOMY MiaHy | 2 72 1 36 1 36
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHSA: 2 72 1 36 1 36
Jlexuuu (Jlek) 0,2 8 0,1 4 0,1 4
ITpaktrueckue 3ausatus (I13) 1,8 64 0,9 32 0,9 32
Buj1 H”TOroBOro KOHTPOJIS: 3auer 3auer
Beero 1 ceMecife)MeCcheMeCTp
Bunbl yueOHOM paboThI
3E | Actp.u. | 3E | Actp.u. | 3E Affp'
OO6mast TpyA0€MKOCTh JUCHHUIUIMHBI 10 y4eOHOMY MaHy | 2 54 1 27 1 27
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 2 54 1 27 1 27
Jlextuu (JIek) 0,2 6 0,1 3 0,1 3
[Tpaktrueckue 3ansatus (113) 1,8 48 0,9 24 0,9 24
Buja nToroBoro KOHTpoOJIA: 3auer 3auer

AHHOTaus padoyeil NPorpaMMbl M CHHUILJIMHBI
«Pycckuii a3bIk U KyJbTypa peun» (b1.0.23)

1. Heap qucuuniaunbl «Pycckuii i3pIK H KyJbTYpa pedn» — MOBBIIICHHE 00IIeH 1 MpodhecCHOHATLHOM
KYJIBTYPBl PEUEBOTO OOIIEHUS CICIUAINCTa, CIIOCOOHOTO PEaTM30BBIBATE CBOM KOMMYHHKATHBHBIC
NOTPEOHOCTH B COBPEMEHHOM OOIIECTBE Ha OCHOBE MPUHIUMNOB 3((HEKTUBHOCTH U KOMMYHUKATUBHON
eJIeCO00Pa3HOCTH, JIMYHOTO JOCTOMHCTBA W YBAXKCHHS K JPYIHM JIFOASM, BBICOKOW oOIed u
pohecCuOHaNBHOM KYIbTYPHI.

2. B pe3yabTare n3ydyeHus JUCIHUIIUHBI 00yYAIOMMIACSI I0JIKEH:

obnadame CIENYIONMMA KOMICTEHIIMAMHU W MHIUKAaTOpaMu ux noctwkenus: VK- 4 (VK-4.1; VK-4.4);
OIIK-6 (OIIK-6.3,; OIIK-6.4).

3namu:
. (GYHKIMM sI3bIKa KaK CpeICTBA (POPMUPOBAHUS MBICIIH;
. cneun UKy YCTHOM U MUCbMEHHON peyH;
. CTHJIEBBIE YEPTHI U SI3IKOBbIE OCOOEHHOCTH KaHPOB HAYYHOTO U OPHUINAIbHO-/IEJI0BOIO CTHIIEH
peuu;
. OCHOBHBIE HOPMBI JIMTEPATYPHOTO SI3bIKA;
. CTPYKTYpPHBIE €IMHUIIBI PUTOPUUECKOT0 TEKCTa U MpaBUiIa HOATOTOBKU MyOJIMYHON pedn
Ymemn:
. pa3ianyaTh TUIBI TEKCTA U CTUIIM PEYN;
. BBIIETISITh CTPYKTYPHBIE €IMHUIIBI HAYYHOT'O TEKCTa;
. COCTaBJIATH JINYHBIE JOKYMEHTHI B COOTBETCTBUU C HOPMATHUBHBIMH TPEOOBAHUSAMU;
. OTJINYaTh KOJUPUIIMPOBAHHYIO peUb OT HEKOIM(DULIMPOBAHHOM, HAXOIUTh PEUYEBbIE OIIUOKU U
YCTpaHATh UX B TEKCTE;
. MOJTOTOBUTH YCTHOE MyOJIMYHOE BBICTYIIJICHHE;
Bnademu:
. HABBIKOM TpaHCcopMaIi MUCbMEHHOTO TEKCTa B YCTHYIO (hOpMY peuu;
. KyJbTYpOH Hay4HOMH U /I€JI0BOM peud B MMCbMEHHOM U YCTHOHM opme;
. HaBBIKAMM I'PaMOTHOTO MMCbMa Ha TOCYIAPCTBEHHOM PYCCKOM SI3BIKE;
. HaBBIKAMU apryMEHTAIlUH B MyOIMYHON peur U MpUeMaMu MPUBJICYCHNS] BHUMAHUS ayIUTOPHH.

93



3. Kpatkoe coaep:kanue I CHUIITHHBI
Pazoen 1. Beeoenue 6 npeomem (J/lunzéucmurka mexcma)
1.1. Pycckuii #13bIK M KYJbTYpa pedH KaK MpeaMeT, KaK COCTABJSKOIIAS KU3ZHEHHOI0 U
npogeccnoHaJIBbHOI0 ycmexa. 3amaud W MeCTO Kypca B TOATOTOBKE OakaiaBpa, CIEIHAUCTa U
maructpanTa. IIpobiema mpectmka M IMPAKTUYECKOH BOCTPEOOBAHHOCTH PEYEBOM KyJIbTYphl B Hallle
BpeMs. OCHOBHBIE MOHATHS Kypca. BnusHue s3pika Ha (GOpMUPOBAHHE JMYHOCTH YEIIOBEKa, MOHITHE
A3bIK06aA nuyHOocmb. VicTopuyeckue cBeNeHUs O pyccKoM s3bike. COBpeMEHHas pedeBas CUTyalMs
koHa XX — Havana XXI BB.: paspymenue opporpaduueckux U CTUIMCTUIECKUX HOPM, CTPEMUTEIbHBIN
POCT OIINOOK, U3MEHEHHE OPPOIMHUECKUX HOPM.
1.2. KoMIIOHEeHTHI CUTyallMH OOIEHUS M YCHEeIIHOCTh KOMMYHUKAUMU. [loHsATUS 00uienue v peuesas
cumyayus. llenn oOuieHns (KOMMYHUKaTHUBHBIE 11enn). PeyeBble ommOKr 1 KOMMYHUKATHBHBIC HEY/IauH,
BO3MOXXHBIE HUX INpuU4YMHbl. KOMMyHHKaTHBHas KomneTeHuus Hocutens PS5 — ymenue crtpouts u
BOCIIPHHUMATh YCTHBIC U NMHCHMEHHBIE TEKCTHI Pa3HBIX KAHPOB B PA3JIMYHBIX CUTYAIMSIX OOLICHUSA, TEM
CcaMbIM JOCTUIaTh CBOUX LEJE€HW, HE Hapyllas IPUHLUIOB KYyJIbTYypbl, MOpPaid, KOMMYHHKAaTHBHOU
KOM(OPTHOCTH.
1.3. MHoroo0pa3ue si3bIKOBBIX cpeacTB. OTOOpP SI3BIKOBBIX CPeACTB, 00ecneduBAIIHNX
3((peKTHBHYI0 KOMMYHUKAILUIO B ONIPeIeIeHHOM CUTyaunu. THUIIBI peUEBBIX CUTYALMN U
(GYHKLIMOHATIBHBIE PA3HOBUHOCTH COBPEMEHHOI'O PYCCKOTO s13blka. DOpMBbI peun (MUCbMEHHAs U yCTHAas)
u ux crenuduka. MoHousor u quainor (moawior). yHKIHOHATbHBIE CTHIIN (HayYHBIH, O(UIIHATIBHO-
JIEIIOBOM, MyOIUIIUCTUYECKUI).
Pa3zoen 2. Kynomypa nayunoii pedu u 0enogoit peuu
2.1. JINHIBHCTHKA HAY4YHOro TekcTa. OCOOEHHOCTM HAay4yHOro CTWIA peud. TepMHHBI, OCOOEHHOCTH
HAayYyHOW TEPMUHOJIOTUU. Pa3HOBUIHOCTM HAy4yHOro CTWIA (COOCTBEHHO HAy4dHbI, y4yeOHO-Hay4dHbIH,
Hay4YHO-UH(OPMAIMOHHBIN, Hay4yHO-myOnuuctudeckuit). Crenuduka HCHOIb30BAHUSA  DJIEMEHTOB
Pa3IMYHBIX S3BIKOBBIX YPOBHEH (JIEKCHYECKOTO, MOP(OJIOTHIECKOT0, CAHTAKCUYECKOT0) B HAYYHOH PeyH.
1.2. O¢opmiienue HaydHoH padotbl. OpraHuszanys Hay4yHOTO TEKCTa.. BUIbI KOMIIpECCMHM HAYYHOTO
TEKCTa: KOHCIEKT, IUIaH, Te3UChl, BHIBI pedeparoB. JKaHpel ycTHOW HaywyHoil peun. Kpatkas
XapaKTepUCTHKa peepaTUBHOIO COOOIIEHUS, JIEKIUH U JI0KIaja.
1.3. OcobennocTr opuunanbHO-1e0BOr0 cTuisA. IlucbmMennbie popmbl aeoBoil peun. OdunnanbHO-
JIeIOBOM CTWJIb PEYH, €ro JIEKCUKO-IpaMMaTH4YeCKHe OCOOEHHOCTH, pPeyeBble KIIMIIE; €ro pa3HOBUIHOCTH
(mopctunu) U cdepbl PyHKIMOHUPOBAHUS (aIMUHUCTPATUBHAS, MpaBOBasi, JUIUIOMATHYECKast), )KaHPOBOE
pasHooOpa3ue. HoBble sBieHUs B oduUUIUAIBHO-IENOBOM cTwie. JKaHpbl IHUCHBMEHHOM J1€7I0BOM
KOMMYHHUKAIMHU. JIOKyMEHTBI JIMUHOTO IOJIb30BaHMs (3asBJIEHUE, PACIHCKa, IOBEPEHHOCTb, XOJaTalCTBO,
aBToOHOrpadus, pestome). CiryxeOHast KOPPECIOHAECHIM (ET0BOE MUCHMO U €T0 BUIbI, HHCTPYKIIHS).
1.4. Ycrubie ¢opmbl nenoBoii peun. OCOOCHHOCTH YCTHOM J€IOBOM peud (codyeTaHue 3IIEMEHTOB
npo¢eCCHOHATIBHOTO, JIEIOBOTO U Pa3rOBOPHOTrO sI3bIKOB). HalmoHanbHbIe 0COOEHHOCTH PYCCKOTO PEUeBOro
JTUKETA U JIEJIOBOM pEYEeBOM ITHUKET.
Pazoen 3. Hopmamuenulii acnekm KyJismypbol pedu
3.1. Onmnpenejenne HOPMATHBHOCTH W BapuaHTHocTH. Opdodnnyeckue HOPMBI PYCCKOro
JHUTEPATYPHOro si3bIKa. SI3bIKOBas HOpMa, €€ pOJib B CTAHOBJICHUHM U (DYHKIIMOHUPOBAHUU PYCCKOTO
JauTepaTypHOro sA3blka. OmnpeneneHue MOHATHH Koaudukanus u GakTop couManbHOro npectixka. [lonarue
BapUAHTHOCTH $3bIKOBOM HOpMBI. [IpaBMIBHOCTE M MacTepCTBO pedd. Pa3HOBHUAHOCTH SA3BIKOBBIX HOPM.
[Tpousnocutensubie HOpMbI P (opdosmnus).
3.2. Jlekcmueckne Hopmbl PJISI, npuuymHbl WX HapymeHusi. 3HAU€HHE CJIOBAa M JIEKCHYECKas
COYeTaeMoCTh. TOUYHOCTh PEUU: MPABHIIBHOCTH BBIOOPA CIIOBA U3 psla €JUHUIL], OJIM3KUX €My IO 3HAYEHUIO
win 1o (¢opme (CHHOHUMBI, TAPOHUMBI, OMO(OHBI). DYHKIIMOHATBHO-CMBICTIOBAsE MIPUHAICKHOCTD CJIOBA.
YMECTHOCTh MCNOJIB30BaHUS CJIOBA B TOW WJIM MHOW KOMMYHHMKAaTHBHOW cUTyauuu. VIHOSA3BIYHBIE CIOBa B
COBPEMEHHOM pycckoit peun. PacnpocTpaHeHHbIe JIEKCHYECKUE OIMOKH: TUIEOHa3M U TaBToJorus. Pycckas
¢dpaszeosorus ¥ BHIPa3UTEIbHOCTh PEUH.
3.3. TI'pammatrnyeckue Hopmbl PJISI, caysam wux Hapymenusa. OcoOEHHOCTH  PYCCKOToO
cinoBooOpazoBanusi. Ctporoe coOm0eHHE MOP(OJOTHYECKHMX HOPM COBPEMEHHOTO PYCCKOIO S3bIKA.
Tpynusle ciyyan ynoTpeOJieHUs UMEH CYILECTBUTEIbHBIX. M3MEHEeHus, MPOoUCXoasie B yrnoTpeOIeHun
YUCIUTENbHBIX. CHHTaKCMYECKHE HOPMBI: TPYJIHBbIE CIydal HMEHHOIO U TIJIarojibHOIO YIpPaBIEHUS.
CornacoBaHue NOJUIEKAIIETO U CKa3yeMoro B (popMax ymcna. YnorpebieHue qeenpruiacTHbIX 000pOTOB.
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3.4. Opdorpadpuyeckne u nyHkryanuoHHole Hopmbl PJISl. Opdorpaduueckne m myHKTyarlmOHHBIC
HOPMBI, aKTyaJlbHbBIE JIS JIETOBOTO MUChMA: MPABOMKUCAHUE MPHUCTABOK, CYH(MUKCOB M OKOHYAHHIA Pa3HBIX
yacTel peuu, MpeAsioroB, YacTHUll, YIOTpeOIeHHe MPONUCHBIX OYKB, YHOTpeOlieHHe 3HAKOB MpPEMUHAHUS B
IIPOCTOM U CJIO’KHOM MPEIIOKEHUSX.

Pa3zoen 4. Ilpasuna nodzomoeéku nyoaudHozo ebiCHYnieHUs.
4.1.I1paBujia MOATOTOBKHU MYOJMYHOI0 BBICTYIUIEHUS] — MOH0J10ra. OCOOEHHOCTH MyOJIUIIMCTUYECKOTO
ctwig peun. [loHsATHE YCTHOrO MyOJIMYHOTO BBICTYIUICHUS, €r0 BUIBI U 00IIME TpeOOBaHMS K MOJITOTOBKE
MyOJIMYHOTO BBICTYIJICHUS! B 3aBUCUMOCTH OT €M BBICTYIUICHHs: HH(pOpManuoHHOE (M pEeKIaMHOE)
BBICTYIUICHHE, MPOTOKOJIBHO-ITUKETHOE M MpaBHJia MOATOTOBKH IO3JPAaBUTEIbHBIX U MPUBETCTBEHHBIX
pedeit. OcoOeHHOCTH apryMeHTHpYomel (yoexaaroieii) peun, BUIbl yOexxaaromen peun
4.2. OCHOBBI MOJEMHYECKOr0 MacTrepcTBa. Poib myOnMyYHBIX TUCKYCCHH B COBPEMEHHOM OOIIECTBE.
[Tonsitue criopa, ero nenu v Buabl. [loaroroBka K AUCKYyCCHUU U MPaBUJIA Y4acTUs B HEH.

4. O0beM y4eOHOI TUCHUILITHHBI

Buj yueoHoii pa6oThi O0BLeM THCHUILINHEI
3E | Akan. 4. | AcTp.u.

O01mas TpyA0eMKOCTb 1M CHUILTTHHbI 4 12 54
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHSA: 2,6 48,2 36
Jlekuun 0,9 16 12
[TpakTnueckue 3anstus (I113) 1,7 32 24
CamocTosiTeJibHas paboTa 1,4 23,8 18
KoHTakTHas camocTosTenbHas paboTa 1,4 23,6 18
(AmmK u3z VII ons 3au / 3au ¢ oy.)
CaMocCTOATEIbHOE U3YUYCHHE PA3/ACIOB TUCIUTUIMHBI 0,2
Buj MTOrOBOr0 KOHTPOJIS: 3auer

1 Heap aMCHMIVIMHBI — TpuoOpeTeHHe CTyJIeHTaMH 3HaHWi B o0JacTu

AHHOTANUsA pado4yei MPOrpaMMbl TUCUUIIMHBI
«Ilenaroruka» (b1.0.24)

eI TELHOCTH.
2 B pe3yabTaTe H3yYeHUs] TUCHUILINHBI 00YYAIOIUIICS 10JI5KeH::
OO6nmanarh CACAYIONIMMEI KOMITCTCHITUSAMHU Y HHIMKATOPAMHU UX JTOCTHKCHUSI:
VK-3.1, VK-3.2, VK-3.3, VK-3.4, YK-3.5, VK-6.1
Buame:

[IEHHOCTHBIE OCHOBBI 00pa30BaHUs U MPO(HECCUOHATEHOU e TENbHOCTH;

CYITHOCTB U CTPYKTYPY 00pa30BaTEIIbHBIX MTPOIIECCOB;

OCOOCHHOCTH  MEJarorMyecKkoro  mpolecca B YCIOBUSX  MOJUKYIBTYPHOTO U
MOJIMITHUYECKOT'O OOIIECTBA;

TEHJCHIIMM Pa3BUTUS MHPOBOTO HCTOPUKO-TIEAATOTUYECKOTO TMpoliecca, OCOOEHHOCTH
COBPEMEHHOT0 JTara pa3BUTH 00pa30BaHUS B MUPE;

OCHOBBI IPOCBETUTEIHCKON EATEIBHOCTH;

METOTOJIOTHIO MeJarOTMYECKUX MCCIIe0BaHNI TIpo0OieM 00pa3oBaHuS,

TEOPUU U TEXHOJIOTUU 00yUEHUS; 3aKOHOMEPHOCTH (PU3UOIOTHUECKOTO U TICUXOIOTUYECKOTO
pa3BUTHS;

CIIOCOOBI TICHXOJIOTUYECKOTO U MEJarornuecKoro U3y4eHus: 00yJaromxcs;

CrocoObl  B3aMMOJICHCTBUS TIeJlarora C pa3InYHBIMH CYOBEKTAMU I€arOrHYecKOTo
mpolecca;

croco0bI Mpo(heCCHOHATBFHOTO CAaMOTIO3HAHUS U CAMOPA3BUTHS,

Ymems:

CUCTCMHO aHAJIM3UPOBAaTh U BI)I6I/IpaTB BOCIINTATCIIBHBIC 1 06p330BaTeJ'IBHI)Ie KOHIICIIITNH,
WCIOJIb30BaTh METObl TCHXOJIOTUYECKON W TMENaroruuyeckod TUAarHOCTUKU IS PelIeHUS
po¢eCCHOHANIBHBIX 33]1aY;

MeJarorndecKom
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e YUYUTHIBATh B MEAArOTMYECKOM B3aMMOJCHCTBUH OCOOCHHOCTH WHIUBUAYAILHOTO Pa3BUTHSI
y4aIuxcs;

e TPOEKTUPOBATh YUEOHO-BOCHHUTATENBHBIH MPOIECC C UCIONB30BaHUEM COBPEMEHHBIX
TEXHOJOTHH, COOTBETCTBYIOIIMX OOMMM U CHEIMU(PUYCCKHUM 3aKOHOMEPHOCTSM H
0COOEHHOCTSIM BO3PACTHOTO Pa3BUTHSI IMYHOCTH;

e CO3/aBaTh  MEJArOTMYECKHM  IEJIecCOOOpa3Hyl0 M TICHXOJIOTUYECKH  0e30MacHyro
00pa3oBaTeIbHYIO CPELY;

e B3aMMOJICHCTBOBATH C PA3TUYHBIMHU CYOBEKTAMHU MEAArOrMYECKOro MpoIecca;

Braoemy:

e croco0amMu OpHEHTAIMU B TIPO(ECCHOHATBHBIX UCTOYHUKAX HH(pOpMAIHU (3KypHAIIBI, CAUTHI,
o0pa3oBaTeNbHbIC TOPTANbI);

e croco0aMHu OCYIIECTBIICHUS TICHXOJIOTO-TIEAarOrMYeCKON IMOMICPKKH M COMPOBOXKICHUS,
crocobaMu MpenymnpexaACHUS IEBUAHTHOTO MTOBEJACHUS U TIPABOHAPYIIICHHUIA,

e croco0amMu B3aMMOJICUCTBUS C APYTUMH CyOBEKTaMU 00pa30BaTEILHOIO TPOIIECcca;

e crmoco0aMu TPOSKTHOW W WHHOBAIIMOHHOW JESITENLHOCTH B 00pa3oBaHWU; CrocobaMu
YCTQHOBJICHHMSI ~ KOHTAaKTOB W MOJJCPXKAHUS  B3aMMOJACUCTBUS €  CyOBEKTaMu
00pa30BaTEIHLHOTO MPOIIECCa B YCIOBUAX MOJUKYIBTYPHONH 00pa30BaTeIbHOMN CPEJIbI;

e croco0amMu COBEPIICHCTBOBAHUS IPOPECCUOHATIBHBIX 3HAHUI U YMEHHIA.

3 Kpartkoe coep:kanne JUCIHHIIUHBI

Pazoen 1. J[luoakmuxa

[Tegarorvka kak Hayka O BOCIIUTAHUU U Pa3BUTHH JTHYHOCTH
[Tponecc oOyueHwus, €ro 3aKOHOMEPHOCTH U TIPUHITHUITHI
Coneprxanne oOpa3oBaHUs

®dopMbl OpraHu3anuu 00y4eHUs

MeTtob1 00yUeHUs

AHanu3 pe3ybTaTUBHOCTH O0YICHHS

Pa3aeﬂ 2. Teopus u memoouxka 60CNUMAaHUsL

1. Tlpomecc BocIMTaHUS U €T0 OCOOCHHOCTH

2. ®opMbl B METOJIbI BOCITUTAHUSI.

3. KoIekTuB M INIHOCTh, HX B3aUMOJICHCTBHE B TIPOIECCE BOCITUTAHUS.
4. OCHOBBI CEMEMHOTO BOCTIMTAHUS

OO611ee KOIMYECTBO Pa3/ICiioB 2.

4 O0beM yueOHOH TUCHHMILINHBI

ok wnE

Bup yueoHoii padornl O0beM TMCUMTLTHHBI
3E | Akaa. 4. | AcTp.u.

O01as Tpy10€eMKOCTh U CIUTIITHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIC 3AHATHS: 1,8 32 48
Jlexun 0,9 32 24
[Tpaktuueckue 3anstus (I13) 0,9 32 24
CamocrosiTejibHast pa6oTa 1,2 40 33
KonrakTHas camocrositenbHas paboTa 1,2 0,2 0,15
CaMoCTOsITETbHOE N3YUECHHE PA3/IeNIOB AUCITUIUIMHBI 43,8 32,85
Buja konTpoJs: 3ayer ¢ OLEHKOM

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIMHbBI
«DJIeKTHBHBbIE T CHUILITHHBI 0 (pu3nuecKkoil KyJbType U cniopty» (b1.0.25)

1 Hean aumcuunauHbl — QopMupoBaHue (U3UIECKON KYJIBTYpPhl JUYHOCTH U CIIOCOOHOCTH
HANPaBIEHHOTO HCIOJB30BaHUs Pa3HOOOPA3HBIX CPEACTB (PU3UUECKON KYIbTYpHI U CIIOPTA, TypH3Ma s
COXpaHEHUSI W YKPEIUJICHUS 3/I0POBbs, MCUXO(PU3MUECKOW TOATOTOBKM M CaMOTOJATOTOBKH K Oymymen
npodhecCHOHANBLHOM e TENIbHOCTH, MOJyYeHUU HaBbIKa B OJJHOM U3 BEIOPAHHBIX BUIOB CIIOPTA.

2 B pe3yabTaTe H3y4YeHUs IMCUMILINHBI 00y4a0 M IACH 10JI7KEeH:

Obaaoamse cleayOIIMA KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHIKEHUS:
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VK-11,7.2,73,7.4

3uams:

- Hay4YHO-TIPAaKTUYECKNUE OCHOBBI (PU3NUECKON KyJIBTYpBI U 310pOBOr0 00pa3a *KHU3HH;

- BIMSHHE O3JIOPOBHUTENBHBIX CHCTEM (PU3MYECKOrO BOCHUTAHUS HA YKPEIJICHHE 310pPOBbA,

npoGUIAKTUKY TPO(ECCHOHAIBHBIX 3a00J1€BaHUN U BPEAHBIX IPUBBIUCK;

- criocoObI KOHTPOJISL M OIIEHKH (PU3UYECKOT0 pa3BUTHUS U (PU3NYECKON MTOATOTOBIEHHOCTH;

- @OpaBWwia M CcHocoObl IUIAHUPOBAHMSA WHIUBUAYAJIbHBIX 3aHATHH Pa3IM4HOM  1ieneBOH

HaIlPaBJIEHHOCTH;

- cnoptuBHbie Tpaguuuu MXTU-PXTY um. [I.1. Menaeneena.

Ymemu:

- TIOAJICPKUBATh JTOJKHBIM YPOBEHb (PU3NYECKOI MOATOTOBICHHOCTH JJIsi 00ECTICYeHHS TTOTHOIICHHON

COLMAJIBHON U MPO(eCcCHOHANBHON e TeNbHOCTH;

- HCIIOJIb30BaTh OCHOBBI (PM3UYECKOM KYJIBTYpPhI JJIsi OCO3HAHHOTO BBIOOpA 370pOBhECOEpErarommx

TEXHOJIOTUH C y4YyeTOM BHEIIHUX W BHYTPEHHUX YCIOBHH peanu3auuud HpodecCHOHATBHON

JESITEIIbHOCTH;

- CAaMOCTOATEJIBHO 3aHUMAThCsl (PU3MUECKON KYIbTYPOI U CLIOPTOM;

- OCYUIECTBJIATh CAMOKOHTPOJIb 332 COCTOSIHUEM CBOETO OpPraHuM3Ma U cO0JII0/1aTh IPaBUJIa TUTHEHBI U

TEXHUKU 0€30I1aCHOCTH;

- BBINOJHATh MHIUBUAYAJIHHO MOAOOpAaHHBIE KOMILICKCH MO (U3NYECKOH KYJIbTYpe M PazIHYHBIM

BUJAM CIIOPTA;

- OCYWIECTBIISITh TBOPYECKOE COTPYJHHYECTBO B KOJUICKTHBHBIX (opMax 3aHATUN (QHU3HUecKOn

KYJIBTYpOH U CIIOPTOM;

- BBITTOJIHATH TIPUEMBI 3aIIUTHI 1 CaMOOOOPOHBI, CTPAXOBKH U CAMOCTPAaXOBKH.

Braoemy:

- CPEICTBAMHU M METOJJAMH YKPEIUICHUS 37J0POBbsI, PH3NUECKOTO CaMOCOBEPIICHCTBOBAHUS;

- JOJDKHBIM YPOBHEM (PU3NYECKOH MOATOTOBIEHHOCTH, Ui 00ecTIedeHrs OTHOLEHHOM colManbHON 1

poeCCHOHAIBHON e TEIHHOCTH;

- TEXHUYECKUMHU M TAKTUYECKUMH HaBbIKAaMH B OJTHOM U3 BUJIOB CIIOPTA;

- UCNOJb30BaTh NPUOOPETEHHBIEC 3HAHUS U YMEHUS B MPAKTUYECKOM AEATEIbHOCTU U MOBCEAHEBHOM

KU3HU
3 Kpartkoe conep:kanue JMCHUIIIHHbI
Paszoen 1. OcHOBBI OCTPOEHHUS 03A0POBUTEIBHON TPEHUPOBKHU. TeOopeTHUECKO-METOIMUECKUE OCHOBBI

¢uznueckoil KynbTypbl U cnopra. CoaepaTelbHble OCHOBBI 03/JOPOBUTEIBHON (DU3MUECKON KYJIbTYpHI U
criopta. OCHOBHBIE HAIpaBJIEHUS: 03/I0POBUTEIBHO-PEKPEATUBHOE, 03/I0POBUTENBHO-pEaOMINTAIIIOHHOE,
CHOPTUBHO-peabUIUTALIMOHHOE, TUrHeHnYeckoe. [1oBblieHne (pyHKIIMOHAIBHOTO COCTOSIHUSL OpraHu3Ma U
¢u3nueckoil moaroroBneHHOCTH. CrocoObl periaMeHTaluu Harpy3ku: OU3KYIbTYPHO-03/10pPOBUTEIbHbIE
METOJUKHA U cucTeMbl. OCHOBHbIE (a3bl 03OPOBUTENILHON TpeHUPOBKU. OlEHKAa COCTOSHUS 3/10pOBbS U
(GU3M4ecKoil MOATOTOBIEHHOCTH 3aHUMAIOIIMXCS (PU3UUECKOM KynbTypoil u crnopToM. DyHKIMOHAIbHBIE
nipoOs1 (UCC, AL, XKEJI u 1.1.).

Pasoen 2. JIBurarenbHble BO3MOKHOCTH YeloBeKa — BocnuTanue ¢usndyeckux kagects. BOCK I'TO.
Metonuka opraHuzanuu U mnpoBeaeHus BuaoB ucnbeiTanuid ['TO. Cucrema B3auMojelcTBus B cdepe
¢u3nueckoil KyabTypbl M crnopra. BocnuTaHue ¢u3MYecKHX KadecTB, OOydarommxcs (OTAETIbHbIE
KayeCTBEHHbIE CTOPOHBI JIBUTaTENIbHBIX BO3MOKHOCTEH YeIIOBEKA).

Paszoen 3. Metoauka opraHM3allid U TPOBEJECHHs CIIOPTUBHBIX COPEBHOBAHUN U (PU3KYIBTYpHO-
MacCOBBIX MeponpusiTuil. XapaKTepUCTHKa CIOPTUBHBIX COPEBHOBAHUNW U (DU3KYIBTYPHO-MACCOBBIX
meponpusaTHid. CIOPTUBHBIE COPEBHOBAHMS, IPOBOAMMBIE 110 OOIICHPUHATHIM MpaBuiaM. EauHbIi
KaJeHJapHbIA TMJIaH (QU3KYJIbTYpPHBIX W CHOPTUBHBIX Mepornpustuii). OpraHuzanus CHOPTHUBHBIX
meponpusTuid. Onumnuiickas xaptus. PenepanbHble (CHelMaIbHbIE, HAIMOHAJIBHBIE) 3aKOHBI CIIOpTE.
Knaccudukanus cnoptuBHbIX copeBHOBaHUil. HpaBcTBeHHble oTHomeHus B cnopre. Fair Play («HectHas
Urpa») — Kak OCHOBa J3THYHOro mnoBeaeHus B cropre. Konekc cnoptuBHOM »THkH. [IpodumakTtuxa
Hapymenuid crnoptuBHoi dTuku. BAJIA. Komekc BAJIA. MexaynapomgHass KOHBEHIHMsI O OoprbOe ¢
JIOTIMHI'OM B CIIOpTE.

4 O0beM yueOHO# JUCUMIIIIMHBI

| Bun yae6HOM paboThI | B akaznewm. | Cemectp ‘
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qacax 1 2 3 4

OO61mmast TpyA0€MKOCTh TUCHUTUIHHBI IO Y4eOHOMY IUIaHy 328 56 92 90 90

KonrakTHas paGora — ayiuTOpHBIE 3aHATHS 192 32 64 64 32

[Ipaktrueckue 3ausatus (113) 192 32 64 64 32

CamocrositesbHas padora (CP) 136 24 28 26 58

KonTakTHas camocTosTensHas paboTa 0,8 0,2 0,2 0,2 0,2
CaMocCTOATeIbHOE U3YYCHHE PA3ACIIOB UCIUTIIHHBI 135,2 23,8 | 27,8 | 25,8 | 57,8
Bua UTOroBOro KOHTPOJIA: 3a4eT | 3a4YeT | 3a4eT | 3a4eT | 3a4eT

3a4eT / IK3aMeH

Bun yueGHO# paboThI B actp. Cemectp
yacax | I Il v

OO61mas TpyA0eMKOCTh AUCHHUILIMHBI IO YUeOHOMY MIIaHy 246 42 69 675 | 67,5

KonrakTHas padora — ay1uTOpHBIE 3aHATHUS 144 24 48 48 24

[TpakTnueckue 3anstus (I113) 144 24 48 48 24
CamocrositesbHasi padora (CP) 102 18 21 19,5 | 43,5
KoHTtakTHas camocTosTenbHas pabora 0,6 0,25 | 0,15 | 0,25 | 0,15

CaMocTosTeTbHOE U3YUCHUE PA3/ICIIOB IUCITUTUTHHEI 1014 |17,85| 20,85 | 19,35 | 43,35

Buja utoroBoro KOHTpoJIs: 3a4eT | 3a4eT | 3a4eT | 3a4eTr | 3a4eT
3a4eT / IK3aMeH

AHHOTANUsA padoyeil MPOrpaMMbl JUCHUILIHHBI
«BBenenue B uH(popmannoHusie TexHonorum» (b1.0.26)

1. Meab AMCUMINIMHBI — O3HAKOMJICHHE CTYACHTOB C TEOPETHYECKUMH, IPAKTHUYECKUMHU U
METOJ0JIOTHYECKMMHA OCHOBaMM COBPEMEHHBIX HH(GOpPMAllMOHHBIX CHCTeM. B pamkax wu3ydyeHus
JUCIUIUIMHBL Y CTYJEHTOB (OPMHUPYIOTCS TEOPETHYECKHE 3HaHUS M IMPAKTUYECKUE HAaBBIKU IIO
UHCTPYMEHTAJBHBIM CpPEACTBaM IporpaMMHOro ootecrneueHus. CTYAEHThl M3y4alOT Ha NPAKTHUKE BUIbI
MH(OPMALIMOHHBIX TEXHOJIOTHI.

3ajayl  AMCHUIVIMHBI — TPHOOpETeHHEe CTYJEHTaMU MPOYHBIX TEOPETUYECKUX 3HAHUU U
MPAKTUYECKUX HaBBIKOB B 00JIACTH MHPOPMAIIMOHHBIX TEXHOJIOTHUH.

2. B pe3yabTaTe H3yYyeHHs TUCHUIIUHBI 00YYAIOIUIiCS T0JIKeH:
Obnadamye cleayOMUMU KOMIIETEHIUAMU ¥ HHAMKATOPAMH UX JTOCTHUIKEHHUS:
OIIK-1.1; OIIK-3.2; OIIK-4.2; OIIK-5.1; OIIK-5.2

B pesynbrate 0CBOCHUS TUCIUITINHBI CTYIEHT JOJDKEH:
3namey:

e TMIpOIIECCHI, METOJbl TMOUCKa, cOopa, XpaHEHUs, OO0paOOTKH, MPEICTaBJICHUS, PACHPOCTPAHEHUS
UHPOpPMALlMM U CHOCOOBI OCYIIECTBICHUS TaKUX MPOLECCOB U METOJ0B (MH(OpMAIMOHHBIE
TEXHOJIOTHH)

e COBpPEMEHHbIE MHCTPYMEHTAJIbHBIE CPEbl, IPOrPAMMHO-TEXHUUECKUE TIIATPOPMBI M MPOrpaMMHbIE
CpeACTBa, B TOM YHCIIE OTCUECTBEHHOTO IPOM3BOJICTBA, WCIIOJIB3YeMbIe I pEIICHUs 3a1ad
npodecCHOHATIBLHOM e TeTbHOCTH, U IIPUHIIUIIBI UX PAOOTHI.

Ymems:
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e BBIOMpATH u HCITOJIB30BaTh COBpPEMEHHbBIE WH(pOPMaITMOHHO-KOMMYHUKAIIMOHHBIS u
WHTEJUICKTYaJIbHbIE  TEXHOJOTUM, HWHCTPYMEHTAJIbHBIE  CpPEeAbl, IPOrpaMMHO-TEXHHUUYECKHUE
maThOpMBI U TIPOTPAMMHBIC CPEICTBA, B TOM YHCIJIE OTEYECTBEHHOTO MPOU3BOJICTBA, ISl PEIICHUS
3a/1a4 MpoeCCHOHATBHOMN IEATeIbHOCTU

e aHANMM3UPOBATh NpOo(ecCHOHAIbHBIE 3a7a4M, BBIOMpPATh M HCHOJIb30BaTh mnoxaxonmsmue WT-
TEXHOJIOTHH.

Bnaoems:

e  HaBBIKaMHU PabOTHI C JIexkamuUMu B ocHoBe U T-perennii JTaHHBIMU

e HABBIKAMH MPUMEHEHHS COBPEMEHHBIX HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX U HHTEIIEKTYaTbHBIX
TEXHOJIOTHI, MHCTPYMEHTAJIbHBIX CPEACTB, B TOM YHCJIE OTEYECTBEHHOTO MPOU3BOJICTBA, JIA
pelieHus 3aaa4 npodeccuoHalbHON 1eATETbHOCTH.

3. KpaTlcoe coaecpikaHue NTUCHUITJIUHDbI

1 cemecTp — OCHOBBI HH()OPMALIMOHHBIX TEXHOJIOTHIi
Pa3znea 1. BBenenue B nHGpoOpMaUMOHHbIE TEXHOJIOTHH.

1.1. Crpykrypa oOmepalMOHHBIX CHCTEM, MaKeThl MPHUKIAAHBIX mporpamm, Microsoft Office.
Knaccugukanus nporpammHbix cpeactB. CuUCTeMHOe M IpHKIagHoe nporpammHoe obecnedenue [IK.
0630p onepanmonnbix cuctem (OC). Ipunnunsl cozmanust u coctaB OC: siapo, uHTEpdEiic, ApaiiBepsl.
Kpartkas xapakrepuctuka WINDOWS, monynbnbiii npuHuun nocrpoenus. Cpena WINDOWS: okna, ux
AIIEMEHTBHI, pad0Ta B MHOTOOKOHHOM PEXKHME.

1.2. TekcroBblii pegaktop WORD, penakropbl MaTreMaTH4eCKHMX UM XUMHUYECKHX (OpMYIL.
Bo3MoxHOCTH CcO3maHusl 3MEKTPOHHBIX mpe3eHTtanuii (Power point). Co3maHue TOKYMEHTOB Pa3iIMYHBIX
dopm (craHmapTHbIX M HecTaHIapTHbIX). Co3gaHMe M PEAAKTHUPOBAHUE TEKCTOBBIX JOKYMEHTOB C
MaTeMaTHYECKUMH U XUMUIECKUMHU (POPMYIIaMHu.

1.3. Tabmuunsrit npoueccop EXCEL: 0030p, Tumsl u agpecanus siueek, opMar siueek, BCTpOSHHbIS
¢yukuun, popmatupoBanue tadbiul. EXCEL: Bo3moxHOCTH TaOIMYHOTO pejakTopa U MCIOIb30BAHUE €T0
JUIs peleHnss THPOPMALMOHHBIX M HHXXEHEPHBIX 3a1a4. [TocTpoeHue rpadMKoB U Auarpamm.

1.4. EXCEL. Onepanuu ¢ MaccuBaMu. Pa3paboTka M peanuzauus NPOCTEHIIMX aIrOPUTMOB C
UCIIOJIb30BAaHUEM BO3MOYKHOCTEH penakTropa (HaXOKJIEHHE MaKCHUMaJIbHOIO (MHHMMAJIBHOIO) 3JIEMEHTA
BEKTOpPa U MAaTpHIIbl, HAXOXJAECHHE CYMMBI 3JIEMEHTOB BEKTOpa M MATPHIIbl, BBIYMCIEHUE MaTPUYHBIX
BbIpakeHUil). PerieHue BBIYMCIMTENBHBIX 3a/ad ¢ HcHoib3oBaHueM Tabiuu. Pemenue CIIAY ¢
UCIIOJIb30BaHUEM OOPATHOM MATPHIIBL.

1.5. EXCEL Iloctpoenue rpadgukoB u guarpamMM. Pacuer (yHKIMOHAIBHBIX 3aBHCUMOCTEH W
NOoCTpoeHUE rpaduyeckux n3oOpakeHUi ¢ ucrnoib3oBaHueM crtaHaapTtHbix QyHkuuii EXCEL u mactepa
¢ynkuuit. [loctpoeHune nmoBepxHOCTe C HCIOIB30BAHNEM MacTepa auarpamm. Iloctpoenue nuHui TpeHaa.

Pa3nes 2. AnropuT™Mbl M OCHOBBI IpOrpaMMupoBanns Ha si3bike MATLAB.

2.1. Anroputmsl, TUnbl anroputMmoB. Ilonstue anroputma u ero cpoiicTBa. CrnocoObl 3amucu
anropuTMoB. MOIyJIBHBIM NPUHLMI TIOCTPOEHUS AINTOPUTMOB M mporpaMM. [laker kommnbproTepHON
matematuku MATLAB. XapakTepuCTUKH S3bIKOB IPOrpaMMHUpPOBaHHUSA. OBOJIOLUS W KIacCHU(pUKaLUs
S3BIKOB IIPOrpaMMUPOBAHUS, UMIIEPATHUBHEIE, (yHKIMOHATIBHBIE, JIOTUYECKHE, 00BEKTHO-
OpUEHTUPOBaHHbIE, UX KOMOMHAIMK. [IOHATHSA TpaHCISILMM, KOMIWISALUN, UHTEPIIPETALIUU, UX Pa3IHuus.
SI3BIKH TPOTPaMMHPOBAHUS BEICOKOTO YpoBHs. CTpYKTypHOE IPOrpaMMUpOBaHKe, €ro ocooeHHocTH. O630p
aKeToB KOMIbIOTepHOI MaTtematuku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHbIE CTPYKTYypbl M NPUHLUIBI CTPYKTYPHOIO IPOrpPaMMHUPOBAHMI,
wutocTpanus. ba3oBele anropuTMuyeckue KOHCTPYKIMH (CJ€lIOBaHUE, BETBJICHHE, IMOBTOPEHHE), HX
peanu3zanuu. Oneparopsl si3bika nporpammupoBanuss MATLAB. OcnoBuble pematenu (solvers) MATLAB
JUISL peaM3allii BBIYMCIMTENBHBIX aqropuTMoB. brubnnoreka cranmaptHeix (GyHkuuit size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. Iloctpoenue rpadukoB GyHKIUU OJHOM M ABYX HepeMeHHbIX. Mcnons3oBanue dyHkuuit plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, ohopmnenue rpapukoB(3aroJ0BKH, MOIMICH 1O
OCSIM U TIp.).
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2.4. Omnepamuu HaJa MacCMBaMHM: BEKTOpaMM UM MaTpUllaMU - CJIOKEHHE, YMHOXKECHHE,
TPaHCIIOHUPOBaHUE, oOpaieHue (inv), BRIYUCIEHHE HOPMBI (norm), paHra (rank) ¥ onpeaeTuTeNss MaTPHUIIbI
(det ). AnropuTmMbpl HAXOXJIEHUS MaKCHUMaJbHOTO, MHHHMMAJIBHOTO 3JIEMEHTa B MacCCHBE, aJTOPUTMbI
COPTUPOBKH U UX peanusanus (Hanpumep, Selection Sort).

Pa3nes 3. Uncinennsie MeToabl. Peanusanus npocreiimmx anroputmos B cpene MATLAB.

3.1. YucneHHble METOIbI, XapaKTEPUCTHKA U UX OCOOEHHOCTH, MOHATHE CXOAUMOCTH METOJa.
DJeMEHTHl TEOpUHU TOTPEITHOCTEeH, Kiaccu(UKaUs MOTPEeIIHOCTeH, aOCOMIOTHAsE W OTHOCHTEIbHAs
MOTPEIIHOCTh, MOHATHE (YHKIUU HOpPMbI. BBelneHue B CTAaTUCTUKY. AJNTOPUTMBI AJs CTaTUCTHUECKOMN
o0paboTku uHpOpMaIMK (BBIYUCIEHHUE TOYEYHBIX U HHTEPBAIbHBIX OLICHOK pE3YylbTaTOB H3MEpPIEMOil
BennunHbl), ux peanusanuu B [IKM MATLAB. VMcnons3oBanue Gpynknuid min, max, median, var, polyfit,
polyval.

3.2. llpubnmxkenne Gyakuuidi. MaTEpnionsnus MHorouneHamu. Kycodnass uHTeprioysnus (CIiiaig).
Ornenka morpemHocTi. yuakiuun MATLAB mis pabotsl ¢ mHOrowieHamu polyld, polyval, polyfit, polyder,
polyint.

3.3. Beruucienue onpeaeneHHbIX HHTErPaioB, arOPUTMbl METOIOB MPSIMOYTOJIbHUKOB, Tparenuil u
CumriicoHa, OLIEHKAa MOrPEUIHOCTH METOJ0B. Peanuszanus alropuTMOB YHCIEHHBIX METOJIOB BBIYMCICHUS
ornpezeneHHbIX HHTErpanoB B cpene MATLAB, npumenenue crangaptHbeix GpyHKIuUH trapz, quad, integral

3.4. UccrnenoBanne (yHKIUM OAHON mepeMmeHHOW. Pemenwe HenmueitHoro ypasHenus f(x)=0.
Otpenenue KOpHE. ANTOPUTMBI YTOUHEHUS KOpHS (METOJ TOJOBHHHOTO JejieHus, HploToHa, mpocToit
utepauun). CpaBHUTENbHbIE XapakTepucTuku. Peanmuzanus anroputMoB B cpere MATLAB mno 6Gnok-
CXEeMaM U C HCIIOJIb30BaHUEM pelarteneii roots, fzero.

3.5. UccnenoBanue ¢GyHKImH onHOW nepemenHoi. [lonck skctpemyma ¢yHKIMM BeraucnurensHbie
QITOPUTMBI HAXOXXICHHS JIOKAJIbHBIX M TJIOO0ATbHBIX JKCTPEMYMOB (METOJ JEJIEHUs OTpe3Ka IOIMOoJaM,
METOJ[ 30JI0TOTO CEUCHUSsI), UX peall3aluy 10 OJIOK- cXeMaM M C HCIoJIb30oBaHWeM pematens fminbnd B
cpene MATLAB.

Pasznen 4. Komnbrorepubie cetu. basbl JaHHBIX.

4.1. KoMmbloTepHble CETH: TOIOJIOTUU CETEH, UX XapaKTePUCTHKHU. TOIOJIOruM ceTel: 3Be3aHas,
IIMHHAs, KosblieBasd. CeTn 3aKphITOro THUIA: JIOKAJIbHBIE U PACHPEICIICHHBIE CETH, KOPIOPaTUBHBIE CETH.
[IporpaMMHO-TeXHUYECKOE OO€EcleueHue: ajapecalys, OINepallMOHHAas CHCTEMa, aJanTephl, IpaiBepsl,
IPOTOKOJIBI (0COOBIE SA3BIKM, HA KOTOPHIX OOMEHHMBArOTCS MH(OpMaIell KOMIBIOTEPhI B CETH, HaIIPUMED,
TCP, TCP/IP, UDP).

4.2. Tnobanbhbie cetu pasnmuynoro macmraba (WAN —Wide Area Net, MS Network, Internet).
Bo3moxHoctu cetm  MurepHer, Cucrema TtenekoHpepeHuil. OnekrpoHHas moura. Jloctynm K
UHPOPMALIMOHHBIM  pecypcaM. 3ammta uHpopmanuu. IloHsTHe 0e30mMacHOCTH  KOMIBIOTEPHOM
MH(pOpMallMU: HAAEKHOCTh KOMIIBIOTEpA, COXPAaHHOCTh JAHHBIX, 3alllUTa OT BHECEHUS W3MEHEHUN
HEYNOJIHOMOUYEHHbIMH 50 nuIiamMu, COXpaHEHHE TalHbl INEPENUCKU B IEKTPOHHOW CETH AJITOPUTMBI
3alUThl HH(OPMALIMK: METOJIbI 3aIUThI, KOMIIBIOTEPHBIE BUPYCHI U 00pb0a ¢ HUMH. MeToIbl pean3alnuu
3alUThl UH(OPMAIMK: IPOTPaMMHBIE, annapaTHble, OpraHU3al[OHHbIE.

4.3. adopmarmonnsie cuctembl. Cuctembl ynpaBieHHs OaHkaMu U OazaMM JaHHBIX. PensiuoHHas
Mojenb JaHHbIX. CTpyKTypa 3ammcu, MeToabl jnoctyna K uH(popmanuu. OOMEH NaHHBIMH C JIpYTHMH
npuioxkeHussMud WINDOWS: TekcToBbIMU peJakTOpaMu U 3JIEKTPOHHBIMH Ta0JINIIaMHU.

4.4. Penauuonnas 6a3za nmaHHbix ACCESS. I'maBHOe OKHO, MEHIO KOMaHj], IMaHelb HHCTPYMEHTOB.
Coznanue M OTKpbITHE 0a3bl NaHHBIX. BBOA M pegakTUpOBaHUE JAHHBIX B peXUME TAOIHIBI U pEeKUME
KOHCTpyKTOpa. dopMupoBaHue 3ampocoB. 3ampochl MPOCThHIE U MHOTOTAOIMYHBIE, 3aIPOCHI C YCIOBUSIMH.
Coznmanne otyeToB U GpopM. TexHomorus peanuzanuu npocremux 3anad cpeactsamu CYBJ] ACCESS.

2 cemectp — [IpoduinbHoe nporpaMmmHoe odecneveHnne JAJ5 penieHne 3a1a4 npogdeccuoHaIbLHOM
AesITeJIbHOCTH

Paznen 5. IIKM Python n ocofeHHOCTH ero peajiM3aluu VISl pellleHUs] PacyeTHBIX 32/1a4 B XUMHUH U
XHMHUYECKOH TEXHOJIOTHH.
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5.1. OOBEKTHO-OPUEHTUPOBAHHBIM S3BIK TMporpaMMmupoBanus Python: 063op. OcobGeHHOCTH U
CBOWcTBa 00BEKTHO-OpHEeHTHpPOBaHHOTO mporpammupoBanusi (OOIIl). Co3maHue ¥ HCHONB30BAHHE
nuctpuoytuBa Anaconda. Mudpactpykrypsr Spyder, Jupiter, ctpykTypa si3bika. OCHOBHBIE CTPYKTYPHI
JAHHBIX (CIIMCOK KOPTEX, OOBEKTHI) M ONepaluu Haj HUMHU. AIroputMbl. OCHOBHBIE ANTOPUTMUYECKHE
KOHCTPYKIUU (CIIeI0BaHNE, BETBICHUE, LIUKJIbI) U UX peanu3anus B Python.

5.2. Beegenue B nporpammupoBanue Ha si3bike Python. CtpykTypa mporpaMMsel, OTCTYIIBI, MOAYJIH,
orepaTopsl, (QYHKIUU (MMEHOBAaHHbIE U AHOHUMHBIE), 0cOOeHHOCTH. CTaHOapTHbIE U HECTaHAAapTHHIC
¢ynkuuu Python (o6mmero Ha3HaueHHsI, MaTeMaTHUECKUE, 00pabOTKa CTPOK, BBOJ/BBIBOJ).

5.3. Pa3paboTka anropuTMoB, MpOrpaMMHUPOBaHUE U OTJIajKa mporpamMm Ha Python (B cpene Spyder).
VYnpasnstomue kouctpykuuu if, for, while.

54 0O030p mNpeAMETHO-OPUCHTUPOBAHHOKW Oubnuorekn wmomyneir Python pgns HaydHbIX H
WH)KEHEPHBIX BhruuciaeHud SciPy (Momynm scipy m numpy, a taxke matplotlib), cpaBaenne ¢ MATLAB.
OcHoBHas CTpyKTypa AaHHbIX NumPy Ui BEKTOPHBIX U MAaTpHUUYHBIX BhIYMciIeHud ndarray. OcoGeHHoCTH
BBIMIOJIHEHUS] JEHCTBUII HaJ MaTpuiamu (CIOKEHHE, BbIYMTAHHE, YMHOXEHHE, OOpallleHuEe) Ha S3bIKe
Python. Mudopmannonnsie MarpuuHble QyHKIMH (HOpMa, ONpeaenuTens, panr). Meroasl ndarray — T,
copy, shape, size, ndim u ap., ”HIEKCUPOBAaHKE, MATPUYHOE MPOU3BEACHHE U (PYHKIIMK MOYJIsi numpy len,
shape, zeros, eye, dot, isclose, linspace, gradient, linalg.det.

5.5 Toctpoenue rpadukoB B Python c ucnonb3oBanueM moaynst matplotlib. ®ynkuuu momyns
matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. VYcraHoBka mapaMeTpoB u
AHHOTHPOBaHUE TPaUKOB.

Pazgen 6. MeToabl BBIYHCIUTENbHON MareMaTHKU. OCHOBHBIE 3Tanbl pemieHusi 3agady Ha JBM.
Pemenue cucrem JimHeiHbIX anredpanveckux ypapuenuii (CJIAY).

6.1. IIpsiMple U UTEpALMOHHBIE YMCIEHHBIE METOJbl. DJIEMEHTbl T€OpUH mnorpemHoctei. Ilonstue
HOpMBI. OCOOCHHOCTH MamMHHON apudmeruku (Kpartkuii ToBTOp). OCOOEHHOCTH BBITIOIHEHUS NEHCTBUN
HaJ MaTpHllamMH (CIOXEHHE, BbIUMTAaHUE, YMHOXKEHUE, oOparienue) Ha s3bike Python, nndopmannonusie
MaTpu4HbIe QYHKIUU (HOpMa, OTIPEACTIUTENb, PAHT).

6.2. Pemenne cucrem nuHeWHbIX anreOpanudeckux ypaBHenuil (CJIAY). IlocranoBka 3amauu.
[Horpemnoctu. Meronpl ¢ HCNONB30BAaHUEM OOPAaTHOM MATpUIbl U METOJ NMPOCThIX UTepauuid. Pemenue
CJIAY B Python ¢ ucnonszoBanuem moayneit numpy.linalg u scipy.linalg. u ¢pynkuuit det, rank, inv, cond,
norm, solve.

6.3. O630p meronoB pemienuss CJIAY. BeruucnaurenbHas yCTOWYHBOCTh, CXOJIMMOCTH METOIOB.
OO0ycOBIEHHOCTh CUCTEMBI JIMHEWHBIX anredpanyeckux ypaBHeHu (CJIAY) u unciao o0ycloBIE€HHOCTH.

Paznen 7. OOpabGorka pe3yJbTaTOB H3MepeHHs OAHOI Beauuunbl. [Ipudiamxenne QyHKuMU
MHOIOYJICHAMHM ¢ OJHOM He3aBHCUMOH mnepeMeHHON. PemeHue cucreM HeJIMHEHHBIX YpPaBHEHHMH
(CHY) 4ync/1eHHBIMM METOAaMHU.

7.1. OOpaboTKa >KCHEPUMEHTAIbHBIX JaHHbIX. TOU€YHble M WHTEpBalbHbIE OLEHKU. DYHKIUU
Python. Onpenenennie kpurepust CTbrofieHTa

7.2. llpubmmwxenue ¢GyHKIMA. MeToapl HMHTEPHOJSAIMHU 3aBUCUMOCTEH € OJHOM HEe3aBUCUMOMN
nepeMeHHoi. HTepnosiionHbIi MHOTOWIeH Jlarpanxka, peanusanus B Python.

7.3. Ilpubnmxenue ¢yHKIuMi. MeTonbl anmpoKCHUMAaIMM 3aBUCUMOCTEH C OJHOM He3aBUCHMOM
nepemeHHoil. Metonq Haumenbmux kBaapatoB (MHK). Wcnonb3oBanme ¢ynknuit Python ans
annpoxcumanun 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq_linear.

7.4.. AnTopuTMBI METOJIa TIPOCTOM HuTepanuu U metoga Heiotona - Padcona mns pemenus CHY.
CKOpOCTb CXOAMMOCTH, OLIEHKH MorpemHocT. Peanuzamus meronoB B Python.

7.5. MeTtonivKa UCIIOJIb30BAHUS pellaTesel B Moiylie scipy.optimize, GyHKIUH root_scalar, root.

Paznen 8. PemieHue 3a1a4 MHOTOMepPHOI ONTHUMH3AIUH YHUCIEHHBIMA MeTOAAMHU. AHAJIN3 U pellleHue
AuppepeHnaIbLHBIX YPABHEHUI YHCICHHBIMU METOAAMM.

8.1. Kmaccudukanmss 3amad u METOJOB ONTHUMHU3ANHMH. MeETOa TpaaueHTHOTO chmycka. Merton
negopMupyeMoro MHOrorpaHiuka. Peanuzamus meronos B Python.

8.2. Becrpoennnie meToasl SciPy. Beibop pemarens B Mozayse scipy.optimize BerpoeHHble METOIbI
SciPy, dyakimu minimize scalar, minimize.
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8.3. Anroputmbl MeTOAOB pemieHus audepeHnnaNbHbpIX ypaBHeHH. Metoasl Ditepa U ero
momudukanuu. Peanuzamus meronoB B Python. Breibop pemarenst B moayne scipy.integrate, (yHKIuu
solve_ivp, solve_bvp.

4. O0beM JUCUMILIMHBI M BUIbI Y4eOHOH padoThI

Beero Cemectp
By yueOHol paboThl 1 cemectp 2 cemecTp
3E | Akan. 4. | 3E | Akan. 4. | 3E | Akan. 4.
O01as TPyA10eMKOCTh IHCIUTIITHHBI 6 216 4 144 2 12
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 3,78 136 2,36 85 1,42 o1
B TOM 4YHCJIe B (hopMe MPAKTUIECKON OATOTOBKH 1 36 0,5 18 0,5 18
Jlextmu (J1) 0,47 17 0,47 17 - -
[Ipaktuueckue 3anstus (113) 1,42 51 0,94 34 0,47 17
B TOM 4YHcCJIe B (DOpMeE IPAKTUUECKON MOATOTOBKH 0,5 18 0,25 9 0,25 9
Jlaboparopusie paboTsl (JIP) 1,89 68 0,94 34 0,94 34
B TOM 4YHCJIe B (hOpME MPAKTUUECKON OATOTOBKH 0,5 18 0,25 9 0,25 9
CamocrositesbHas padora (CP) 1,22 44 0,64 23 0,58 21
ITepepaboTka yaeOHOr0 Marepuaa 0,06 2 0,06 2 - -
[ToaroToBKa K MPAaKTHYECKUM 3aHATHAM 0,17 6 0,06 2 0,11 4
[ToaroroBka K 1a00paTOpHBIM paboTaM 0,31 11 0,06 2 0,25 9
[TonroroBka K SK3aMeHY 0,36 13 0,36 13 - -
[ToaroroBka Kk MPOMEKYTOUYHOMY KOHTPOJTIO 0,17 6 0,06 2 0,11 4
Jlpyrue Buapl CaMOCTOSTENBHON pabOThI 0,17 6 0,06 2 0,11 4
Buabl KoHTpOJIS
3auer - - + +
IK3aMeH + + - -
KoHTakTHas camocrosiTelibHas paboTa 0,4 0,4 -
1 1 -
CamocTosATENbHO U3YUYE€HHE Pa3/IeTI0B JUCIIUIUIMHBI 35,6 35,6 -
Bua uTOroBoro KOHTpoJIsi: JK3aMeH 3ader
Beero Cemectp
Bun yae6HO# paboTh 1 cemectp 2 cemecTp
3E | Akan.u. | 3E | Actp.u. | 3E | Actp. u.
O0mas Tpy10eMKOCTb 1M CHUITTHHBI 6 162 4 108 2 54
KonrakTHasi paboTa — ayAUTOPHBIE 3aHATHS: 3,78 102 236 | 63,75 |1,42| 38,25
B TOM 4HCJIe B (hOpME MTPAKTUICCKON TTOJITOTOBKU 1 27 0,5 13,5 0,5 13,5
Jlexmmm (J1) 0,47 | 12,75 |047| 12,75 - -
[Tpaktrueckue 3anstus (113) 1,42 | 38,25 | 0,94 25,5 0,47 | 12,75
B TOM 4Hclie B (hOpMe MPAKTUIECKON OJITOTOBKU 0,5 13,5 0,25 6,75 0,25 6,75
JlaboparopHbie padboTs (JIP) 1,89 51 094 255 [094| 255
B TOM 4Hclie B (hopMe MPAKTHUECKON MOIrOTOBKU 0,5 13,5 0,25 6,75 0,25 6,75
CamocrositesbHas padora (CP) 1,22 33 0,64 | 17,25 |0,58| 15,75
[TepepaboTka yueOHOTO MaTepraia 0,06 15 0,06 1,5 - -
[ToaroroBka Kk MpakTUYECKUM 3aHATUSAM 0,17 45 0,06 15 0,11 3
[TonroroBka k 1a00PaTOPHBIM paboTaM 0,31 8,25 0,06 1,5 0,25 6,75
IToaroroBka k 3K3amMeHy 0,36 9,75 0,36 9,75 - -
[ToaroToBKa K MPOMEKYTOYHOMY KOHTPOJTFO 0,17 45 0,06 1,5 0,11 3
Jlpyrue Bubpl CaMOCTOSITENBHON pabOThHI 0,17 45 0,06 15 0,11 3
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Buabl koHTpOJIS

3auver - +
IK3aMeH + + -
KonraktHas camocrosiTenbHas paboTa 0,3 0,3 -
CamocTosTeIbHO U3YUYEHHE PA3IeTIOB JUCIIUTUIMHBI 26,7 26,7 -
Bua uToroBoro KOHTpoJIsi: IK3aMeH 3auer
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5.2 IucuunJuHbl 4acTH, GopMUPYeMOil yHACTHHKAMH 00Pa30BaTeJIbHbIX OTHOLIEHUI (00513aTe/IbHbIE
BApPUATHBHBbIE M CUHUILIUHDI)

AHHOTanus padoyeil NPOrpaMMbl JUCHUNIIHMHBI
«IIpaBoBenenue st xumukon» (b1.B.01)
1 Heap AMCHUIUIMHBI — OBJIAJICHHE OCHOBAMH MPABOBBIX 3HAHUH; (OPMHUPOBAHUE OCHOB MPABOBOM
KYJbTYpbI U IPABOMEPHOTO MOBEACHUS I'PaKJaHUHA CTPAHBI.
2 B pe3yabTaTe H3y4eHUs] AUCHUILINHBI 00y4aIOLIUICH J0JI7KEeH:
OO6nagarh caeayOIMMH KOMIIETEHIUSAMU U UHIMKATOPaMHU UX JTOCTHUKEHHUS:
VK-4.1, VK-5.2, VK-5.3, VK-4.4.
3uams:

e OCHOBBI POCCHUMCKON NIPAaBOBOM CHCTEMBI M POCCUHCKOrO 3aKOHOIATENIbCTBA, OCHOBBI
opraHu3an W (QYHKUMOHHPOBAHHUS CYAEOHBIX M HWHBIX IPABOIPUMEHHUTEIbHBIX U
MIPAaBOOXPAHUTEIBHBIX OPTraHOB;

e IPaBOBbIC U HPABCTBEHHO-ITHUECKUE HOPMBI B chepe Mpo(ecCHOHANTBHOMN NesTeTbHOCTH;

e TMPaBOBbIE HOPMBI, PETYIHPYIONIME OTHOIICHHE 4YeJIOBeKa K 4YelIOBEKY, OOIIECTBY,
OKpY>Karollen cpere;

e MpaBa U 00S3aHHOCTH IPAKIAHUHA;

e  OCHOBBI TPYJOBOT'O 3aKOHOIaTEIbCTBA;

e OCHOBBI XO35IICTBEHHOI'O [1PaBa;

e OCHOBHBIC HaIlpaBJIECHUS aHTUKOPPYIIIMOHHOM AEATEIBHOCTH B PO

Ymems:

e  HCHOJIB30BaThb TUYECKHE M IPABOBBIE HOPMBI, PETYIHPYIOIIME OTHOLICHHE YEJIOBEKA K
YeNoBeKy, OOILIECTBY, OKpY)KaloIllel cpejie, UCIOIb30BaTh MpaBa U CBOOOBI YEIOBEKA U
rpaX<IaHWHa IpU pa3paboTKe COLUATbHBIX IPOEKTOB;

e HCIOJIb30BaTh U COCTaBIIATh HOPMATUBHBIE U INPABOBBIE JOKYMEHTBI, OTHOCSIIHECS K
npoeCCUOHATBHON ~ JEATENbHOCTH,  NPEANPHHUMATh  HEOOXOAMMBIE  MEpBl K
BOCCTAaHOBJICHUIO HAPYILICHHBIX IIPAB;

e  peaTM30BBIBATH IPaBa U CBOOOIBI YEIOBEKA M IPAXKAAHWHA B PA3IMYHBIX cepax

JKU3HEAESTEIBHOCTH.

Braoemy:

e  HaBBIKaMU MPUMEHEHHUS 3aKOHOJATEIHCTBA MPHU PEIICHUH MPAKTUIECKHUX 3a]1a4.
3 KpaTkoe coaepikanue TuCHUNIHHBI
Pa3zoen 1. Ocnogvl meopuu cocyoapcmea u npasa
1. OcHoOBBI TEOpHH rOCyIaPCTBA
2. OcHOBHI TeOpUH TpaBa
Pazoen 2. Ompacnu nybauunoeo npasa
OCHOBBI KOHCTUTYIITHOHHOTO MpaBa
OCHOBBI aJIMHHHUCTPATHBHOTO TIpaBa
OCHOBBI YTOJIOBHOTO TpaBa
Koppynius kak corpaibHOe U IPaBOBOE SIBJICHHE B COBPEMEHHOM OOIIECTBE
OCHOBBI KOJIOTUYECKOTO MpaBa
HopMatuBHOE TpaBOBOE peryjivpoBaHUE 3amMThl WHpopManuu. [IpaBoBbIE OCHOBBI 3aIIUTHI
rOCyJ1apCTBEHHON TaliHbI
Pa3zoen 3. Ompacau wacmnozo npasa
I'paxxmanckoe mpaBo: OCHOBHBIE MOJIOKESHHSI OOIIEH YacTu.
ABTOpCKOE ¥ MMaTEHTHOE MPAaBO ¥ MTPABOBasl 3aIIUTa PE3YIbTATOB HHTEILICKTYaIbHOM.
OCHOBBI XO3SIICTBEHHOTO (IIPEANPUHUMATENHCKOTO) TpaBa.
OcHOBBI ceMENHOTO TIpaBa
OCHOBBI TPYIOBOTO MpaBa

Pa30eﬂ 4. Ocobennocmu npagoeozo pe2yiupo8arus NpoPeCcCUOHAIbHOU O0esmelbHOCmU 8

OMOENbHBIX OMPACAX XUMULECKOU NPOMBIULIEHHOCIU

oakrwdE

orwdPE
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1. OcHOBBI HalMOHAJIBHOW 0€30MAaCHOCTH, IOCYJAapCTBEHHOM IOJIMTHUKU U 3aKOHOAATENHCTBO B
obmacT obecrieueHus sIEPHON U pagHalliOHHOM OE30MaCHOCTH.

2. Oco0eHHOCTH ITPABOBOTO PETYIMPOBAHUS TPYy1a pAOOTHUKOB XMMUYECKOH MPOMBIIUIEHHOCTH.

3. HopmaruBHo-mipaBoBasi 0a3za peryJupoBaHHs XHMHYECKOH M HEPTEXUMHUYECKOW OTpaciud B
Poccun.

OO11ee KOJIMYECTBO Pa3aeiioB 4.

4 O0beM yueOHOI JUCUMIIIIMHBI

O0BeM TUCHUILINHBI
Buj yueOHoi1 padoThI

3E | Akaa. 4. | AcTp.4.
OO0masi TPy10€eMKOCTb 1M CHUIITHHbBI 2 72 o4
KonrakTHasi pa6oTa — ayuTOPHbIE 3aHSITHSL: 1,33 48 36
Jlexun 0,44 16 12
ITpaktuueckue 3ansatus (I113) 0,89 32 24
CamocrosiTesibHas padoTa 0,67 24 18
KonTaktHas camocrositennbHas pabora 0,2 0,15

0,67
CaMocTosTenbHOE U3YUEHUE PA3/IeTIOB TUCIUTLIMHBI 23,8 17,85
Buj konTpoas: 3auer

AHHOTANUsA padoyeid MPOrpaMMbl JUCHUILIIMHBI
«OCHOBBI HaYepTaTeIbHOW reoMeTpun st XuMukoBy» (51.B.02)

1 Heap aucuuniauHbl — 00y4eHHe CTYIEHTOB crioco0aM 0TOOpaxeHHs MPOCTPAHCTBEHHBIX (JOPM Ha
IJIOCKOCTH, BBINOJIHEHUIO U YTEHHUIO UYEPTEXKEH, IMpaBuiIaM U YCIOBHOCTSAM, NPUMEHSIEMBIM IPU 3TOM
(crangapram ECK/I).

2 B pe3yabTare N3y4eHHs IMCUMILIHHBI 00y4al0IMIACH 10JI2KEeH:

Obaadoame CIIENYIOMAMA KOMICTCHIIUSIMEA U WHANKATOPAMH UX JIOCTHKCHUS:

YK-2.1.

3namo:

- CIIOCOOBI OTOOPaXKEHHSI MPOCTPAHCTBEHHBIX (POPM Ha MIIOCKOCTH;
- MpaBWJIa U YCIIOBHOCTH TMPH BBHITOTHEHUHN YEPTEKEH;
- BUJIbI CHMMETPHUH F€OMETPHUECKUX UTYp.

Ymems:

- BBIIIOJIHATD U YUTATh YEPTEKHU T€OMETPUUECKUX MOJIENIEH C YUETOM JIEUCTBYIOIIUX CTaHAAPTOB.

Braoemy:

- crocobamu U IprueMaMH U300paKeHUS MPEIMETOB Ha TUIOCKOCTH.

3 KpaTkoe coaep:kanue QU CHUNITUHBI

Pa3zoen 1. Obwue npasuna vinonnenus uepmediceil. Memoo Mowoica: uzobpasicenue mouxu, NPAmMou,
niaocKocmu

Beenenue. Ilpenmer u Metroasl HauepTaTenbHOM reomeTpuu. KpaTkue HMCTOpHUYECKHE CBEICHUSI.
3amaun ¥ MECTO Kypca B IMOJATOTOBKE OaKaaBpa XUMUU U XUMUH, GU3UKH U MEXaHUKHU MAaTEpPUAJIOB.

1.1. IIpaBuna BeimonHenus U odopmieHus yeptexeid B coorBerctBun ¢ [[OCT. dopmatsl: pazMepsl
u 0003HAaueHHWE OCHOBHBIX M JIOMOJHHUTENBHBIX (opmaToB. Pacmomoxkenue ¢opmaroB. Macmra0:
HATypaJIbHBII MacIiTad, CTaHAapTHBIE MACIITa0bl YMEHBIIEHUS U yBenWueHUs. JIMHUM: TUIBI U TONIIMHA
muaui. [pudt: Tuner u pazmeps! mprudToB. OCHOBHBIC HANMUCH TPaQUIECKUX U TEKCTOBBIX JOKYMEHTOB.

1.2. T'eomerpuueckue mnocTpoeHus. CONpsDKEHHsS: OCHOBHBIE BHJIbI W TpPaBHUJIa BBINOJIHEHUS.
Hanecenne BBIHOCHBIX M pa3MEPHBIX JUHUN Ha yepTeke. HaHeceHne BBIHOCHBIX M Pa3MEPHBIX JIMHUW Ha
yeptexe. [locTpoeHne IIOCKUX KPUBBIX (IJUIUIIC, Mapabosa, Turnepooa).

1.3. Meron npoekumii. Buasl npoenupoBanus. LleHTpambHOE TNpPOEUUPOBAHUE:  IIEHTP
MPOCLMPOBAHUS, IJIOCKOCTh MPOEKIHM, MPOCLUPYIOUIUE JIydd, MOpoekuuu. CBOICTBAa IIEHTPAIBLHOIO
npoenrpoBanus. J[0CTOMHCTBA U HETOCTATKU IEHTPAIIBHOTO MPOESITUPOBAHHUS.

[TapannensHoe npoenupoBanue. Hampasnenue npoenupyromux jgydeid. CBOWCTBAa MapamieNbHOTO
npoenupoBanus. IllpoernupoBaHue KOCOYrojpHOE U HPSIMOYrojibHOe (oproroHainbHoe). (CBoMcCTBa
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OPTOTOHAJILHOTO TIpoenpoBanus. OOpa3oBaHNe KOMILJIEKCHOTO UyepTexa (dmopa Monka). OpToroHaIbHBIN
yeprex Touku. KoopanHatel Touku. [locTpoeHne TOUKH 110 €€ KOOpAUHATAM.

1.4. Ilpsimbie nmuHUU. BunToBbie nuHuu. CriocoObl 3agaHus mpsMoi Ha deptexe. Kmaccubukamnms
OPSIMBIX T10 PACIHOJIOKEHUIO OTHOCUTENIBHO JpYr Jpyra: NpsIMble IE€peceKarollrecs, NapajulejbHble U
ckpemuBaromuecs. [IpunaanexHocts Touku npsmoit. Kinaccuduxaius npsMbIx OTHOCUTENBHO IIOCKOCTEH
IPOEKIHIA: TPsIMbIe OOIIETO U YaCTHOTO MOJIOKEHUS — IPSMbIE YPOBHA U npoeuupyromue. Hummaapuyeckas
Y KOHMYECKasi BUHTOBBIC JIMHUH.

1.5. Inockocts. CrocoObl 3amaHusi IUIOCKOCTH Ha dYepTeke. Kitaccudukaims MmiocKocTed 1o
PaCIOIO0KEHUIO OTHOCUTEIBHO IUIOCKOCTEH MPOEKUUN: IUIOCKOCTH OOLIEro M 4YacTHOTO IMOJIOKEHUS —
npoenupytone u ypoBHs. [IprHauie;kHOCTh TOUKH U IPSIMOM TUIOCKOCTH.

Paszoen 2. @opmvr ceomempuueckux men. Komnnexcuvie uepmedicu mooeneti no I'OCT 2.305

2.1. TloepxHoctu. OOpa3oBaHHE M 3aJlaHWE TOBEPXHOCTEH Ha 4YepTeke (KUHEMAaTHUYECKUU W
KapKacHbI criocoObl). [Torsite 00 ompenenurene moBepxHOCTU. [I0BEpXHOCTH BpalieHus. XapaKTepHbIS
JUHUM TOBEPXHOCTEH BpaIllEHUS: MEpUINaHbl, TJIaBHBIA MepUIHaH, Napajuield, SKBAaTOp, TOPIO.
[IpuHanneXHOCTh TOUKU IOBEPXHOCTH.

2.2. Teomerpuueckue Tena. IIpoekunn MHOTOTpaHHUKOB (IpaHHBIE T'€OMETPUYECKUE Tefa), Tela
BpallleHus1 (LWIUHAP, KOHYC, map, Top). CUMMETpHsl TeOMETPUUYECKUX (PUTYp: CUMMETPUSI OTHOCUTEIBHO
IUIOCKOCTH, NPSAMOM, TOukd. CHMMETpHUs BpalleHUs, TOPSJOK OCH CHMMETPHUH.

2.3. Buasl. OcHoBHbIe BUbI. [11aBHBII BUA, TpeOOBaHMs, IPEABABIAEMbIE K IJIaBHOMY BUY.

2.4. Pa3pessbl, ceuenus. Pa3pessl, kinaccudukaius pa3pe3oB M0 PACIONOKEHHIO CEKYIIEeH MIOCKOCTH
OTHOCUTEJIPHO IUIOCKOCTEH MpPOEKLUMH: pa3pe3bl BEpTUKaJIbHbIE, TOPU3OHTAIbHBIE U HAKJIOHHBIE.
Knaccudukanus pa3pe3oB Mo YHCIy CEKYIIUX IUIOCKOCTEH: pa3pe3bl MPOCThIE M CIOXKHBIE — CIOXKHBIC
CTYICHUYAThle W CJIOXHBIE JOMaHble pa3pesbl. CoBmemieHHble H300pakeHus. CedeHUs HaIOXKEHHBbIE U
BBIHECEHHBIE.

2.5. AxcoHoMmeTpuueckue ueprexu wuzaenuid. OOpa3oBaHHE aKCOHOMETPHUECKOTO YepTexka.
KoadduimenTsl nckaxkeHuss akCOHOMETpUYeckoro uepTeka. Ilepexon oT HaTypanbHBIX KOI(PPHUIMEHTOB
UCKQXEHUSI K TMpUBEACHHBIM. Buael akcoHomeTpuu. BpinonHeHue ueprekell MHOIOYrojibHUKOB U
OKPYXHOCTEH B MPSMOYTOJbHOM M KOCOYTOJIbHOM (TOPU3OHTaIbHOW U (PPOHTAIBHOM) H30METPHSIX.
AKCOHOMETPUYECKHE YEPTEHKHU F'eOMETPUUECKUX Tel. Pa3pesbl B akcoHoMeTpuu. TeXHUYeCKHe pUCYHKH.

Pa3zoen 3. Ilnockue ceuenus nogepxnocmeii. Ilepeceuenue nosepxnocmeti

3.1. HakyoHHBIE cedeHHs] MHOTOIpaHHUKOB. [locTpoeHNne HaKIIOHHBIX CEYEHHUH MPU3MBbI U TUPaMU/IbI
npoenupyroniel miockocThio. OnpeaeneHie HaTypalbHOM BETUUHMHBI OTpe3Ka NMPsIMON M TUIOCKON (UTyphI
(MeTo/ MpOoePOBAHUS HA JOMOJHUTENbHYIO INIOCKOCTH).

3.2. HaxioHHblE cedyeHHs TeNl BpalleHus. Buabl M mpaBuia MOCTPOCHMS CEYEHUI LMIMHIpA.
3aBHCHMOCTh BH/Ia HAKJIOHHOTO CEUYEHHUs KOHYCA OT PACIOJI0XKEHHUS CEKYIIEH MI0CKOCTH OTHOCUTENIBHO OCH
KoHyca. HakioHHble ceuenus mapa. [IpaBuina nocTpoeHust HAKJIOHHBIX CEYEeHUH, COUTIEHEHHBIX Tell.

3.3. Ilepeceuenue reomeTpuyeckux o0pa3oB. IlepeceueHre MHOTOrpaHHUKAa C IIOBEPXHOCTHIO
BpaleHus. llepeceueHne noBepXHOCTEN BpallCHMs: JBYX NPOELUPYIOIIMX OBEPXHOCTEN, MPOECLMPYIOIIEN
¢ Hempoeuupytoieil. [lepeceuenre HenpoeUpPyOUINX MOBEPXHOCTEN BpallleHUs ¢ apauIeIbHbIMU OCSMHU.
Teopema 0 nepecedeHnH COOCHBIX MTOBEPXHOCTEN BpalleHUs. YacTHbIE Cilydan NIEpPEeceYeHHs TOBEPXHOCTEN
BTOPOTO MopsiaKa: Teopema MOHKa U ee CIeICTBHE.

3.4 Juarpammbl coctosiHUs. IlocTpoeHHe MNpOCTPAaHCTBEHHBIX TPEXKOMIIOHEHTHBIX JHarpamm
cocTOsiHUSL  (M300apHBIX/U30TEPMHUUECKUX)  (IIOCTPOEHUE  TEPecedYeHHs  TPEXTPAaHHBIX MPU3M €
MOBEPXHOCTSIMU BPAILCHU).

OO11ee KOJIMYECTBO Pa3AeiioB — 3.

4 O0beM yueOHOH TUCHUILINHBI

o B 3auetHbIX | B akamewm.
Bunsl yueOHOI paboThI
eIMHUIIAX gacax
OO0masi Tpy10eMKOCTh JHCHHILIMHBI 10 Y4eOHOMY ILIAHY 2 72
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,3 48
Jlexnnm (JIek) 0,4 16
[paktrueckue 3austus (I13) 0,9 32
CamocrosiTesbHas pa6ora (CP): 0,7 24
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KoHTakTHast caMOCTOsATENbHAs paboTa 0.7 0,4
Bupl camocTosiTensHON paboThI ' 23,6
Bun xoHTpoOJIA: 3a4€T ¢ OLCHKOH
Brst yaeGHO# paGoTs: B 3auerHbIx B actp.
eIIMHUIIAX qacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2 54
KoHTakTHasi padoTa — ayIMTOPHbIE 3aHITHSI: 1,3 36
Jlexnuu (JIex) 0,4 12
ITpaktnueckue 3ansatus (I113) 0,9 24
CamocrositesbHas pa6ora (CP): 0,7 18
KoHTtakTHas camoctosiTenpHas paboTa 0.7 0,3
BuibI CAMOCTOSATENBEHOM pabOTHI ’ 17,7
Buja koHTposn: 3a4eT ¢ OLIeHKO#

AHHOTanus padoyeil NPOrpaMMbl M CHHUIIJIMHBI
«KoMnboTepHbIe METO/IbI OLIEHKH CBSI3H CTPYKTYypa-ouosioruyeckasi akruBHocTb» (51.B.03)

1 Hesab aucuMmimHbl — 0Oy4Y€HUU CTYAEHTOB IPUHLIMIIAM KOMIIBIOTEPHOI'O MOJECIUPOBAHUS CBSI3U
CTPYKTYpbI U aKTUBHOCTH OMOJIOTUYECKU aKTHBHBIX BEUIECTB, KOHCTPYHPOBAHUS U ONTUMHU3ALUU CTPYKTYP
C 3a/J1aHHON (PU3UOJOTMYECKONW aKTUBHOCTBIO, OBJAJEHUS MOAXOJAaMH K aHAJIMU3y CBS3M CTPYKTYphl U
AKTUBHOCTH, OIICHKE HAJIEKHOCTU MOJICITUPOBAHUS U UHTEPIIPETAIIMH PE3YIHTATOB PACUETOB.

2 B pe3yabTaTe H3yYeHHs] JUCHHUILINHBI 00y4aIOIUIICS 10JIKEeH:

Obaaoams clieqyomUMy KOMIETCHIIMSIMHA U UHAUKATOPAMH UX JTOCTHKECHUS |
MK-2.1, [1K-2.2, [1K-2.3, [1K-3.1, I1K-3.2, I11K-3.3, [IK-3.4.

3namy:

—1eJIM U TPUHLIUIBI KOMIIBIOTEPHOTO MOJEJIMPOBAHUS CBSI3U CTPYKTYPbl U AKTUBHOCTHU JIEKAPCTBEHHBIX
BEIIECTB, KOHCTPYHUPOBAHUS U ONITUMU3ALIUU CTPYKTYP C 33JaHHON (PU3HOIOTHUECKON aKTUBHOCTHIO;

— METOJIbl OTIMCAHUS U MOJIETMPOBAHUS CTPYKTYPhI BELIECTB;

— BO3MOXXKHOCTH U OTPAHUYEHHUs OCHOBHBIX IOAXOJOB K AHAIU3y CBSI3U CTPYKTYpbl M OHOJIOTHYECKOM
AaKTUBHOCTH, ITyTH aHAJIN3a U UHTEPIPETAINH IT0JIy4aeMbIX pPE3yJIbTaTOB.

Ymemu:

— BbIOMpaTh OOOCHOBAHHBIE MOJAXOJbl K aHAIU3y CBSI3U CTPYKTYPbl M aKTHMBHOCTU U KOHCTPYHPOBAHHIO
CTPYKTYD C 3a/laHHON (PU3HOIOTHYECKON aKTUBHOCTBIO C YUETOM JOCTYMHOW MH(opManuu 00 Ux AeHCTBUH
B OpraHHU3Me;

— OILICHMBAaTh HAJEKHOCTb PE3YyJIbTAaTOB KOMIIBIOTEPHOIO MOJEJIHMPOBAHUS CBSI3U «CTPYKTypa —
Ouosoruueckasi akTUBHOCTb» U UCIIOJIb30BaTh UX MPHU MOUCKE COEIMHEHUN C ONTUMaIbHON aKTUBHOCTBIO.

Braoemyo
— TEOPETUYECKUMHU OCHOBAMH METOJ0B MOJEIUPOBAHMSI CBS3H CTPYKTYPHI BEIIECTB U X (PU3NOIOTUUECKON
AKTUBHOCTH U HAaBBIKAMU UHTEPIPETALMU €TO PE3YJIbTATOB.

3 Kpartkoe conep:kanue JMCHHUIIIHHbI

Beeoenue

3HaueHUE  KOMIIBIOTEPHOIO  aHalIM3a  CBSI3U  «CTPYKTYpa-aKTUBHOCTB»,  MOJEKYJSIPHOTO
MOJICJIMPOBAaHUS U  KOHCTPYHPOBAHHSI MOTEHLIMAIbHO AaKTUBHBIX CTPYKTYp i 3(PQGEKTUBHOIO
HaIPaBJIEHHOIO IIOMCKAa HOBBIX JIEKAPCTBEHHBIX CPEACTB W arpoOXMMHUYECKHX IIpernapaTtoB. Benymue
COEIMHEHUS, UX MOUCK U onTumu3anus. [loHATHsS OHMoIOrHYecKO MUIIIEHH W JIMTaHaa, OMOJIOCTYITHOCTh U
TOKCUYHOCTb.

Pasoen 1. Obwas memooonoz2us ananusa ceéa3u « CmpyKmypa-aKmueHoCmb »

[lapagurma aHanu3a KOJWUYECTBEHHOH CBS3U «CTPyKTypa-akTUBHOCTH» (QSAR). Iloctpoenue
MOJIeJIM M IPOTrHO3, MaTeMaTH4eCKOoe IpeacTaBiIeHHe (OMUCAHUE) CTPYKTYpP C MOMOIIbIO JECKPHUIITOPOB.
OcCHOBHBIE XapaKTEPUCTUKU OMOJIOTHYECKO akTUBHOCTH, MpuMeHsaeMble B QSAR. Knaccuueckuiit QSAR.

Pa3zoen 2. Cnocobwvl konuuecmseennozo onucanusi cmpykmypot 8 QSAR
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Krnaccudukanus 1eckpuntopoB MOJEKYJISIPHON CTPYKTYPBHI.

Tomonornueckue aecKpuUnTOpsl. MoNeKylIspHbIe Tpadbl, UX JJIEMEHTH U WHBAapHaHTHL. [loHATHE O
TOMOJOTUYECKUX UHACKCAX.

Bunsl  QU3MKO-XUMHYECKUX  JECKPUNTOPOB. JIMMOPHUIBHOCTB, €€ pOolb B  TMPOSBICHUH
OMOAaKTUBHOCTH, TMOJXOAbBl K MPOTHO3UPOBAHUIO JHUINOGUIBHOCTH. MOJEKYNISpHbIE JIE€CKPUIITOPHI,
OCHOBAaHHbIE Ha (U3UKO-XUMHUECKUX XapaKTEPUCTUKAX: OHIEKTPOHHBIC, CTEPHUECKHE, KBAaHTOBO-
XUMHUYECKHE U JP.

[Moactpykrypusie metonbl B QSAR, uX BO3MOXHOCTH U OrpaHUYeHUs. AJJUTUBHBIE U
dbparmenTHbie cxembl. HanctpykTypubie moaxonasl B QSAR. Meroa aHann3a TOMOJOTHHA MOJICKYJIIPHOTO
nosist (MFTA).

Paszoen 3. Cmamucmuyeckue memoovl noOCmpoeHusi Mooenell CésA3U « CMPYKmypa-aKmueHOCHb »

CraTtucTuueckuii MOAXOA K BBISIBICHUIO CBSI3U CTPYKTYpbl M OHOJIOTUYECKOW aKTUBHOCTH.
XapakTepUCTUKM KauecTBa OIMCAaHUS M MPEACKa3aTeNbHOM CHOCOOHOCTHM Mojened. MHoxecTBEeHHast
nuHelHas perpeccus. [IpoGnema H30BITOUHOTO 4YKCla JECKPUOTOPOB. MeToabl 0TOOpa IECKPUITOPOB.
[Ipoekuust Ha CKpbITbIE NEPEMEHHBIE: AHAIU3 IJIABHBIX KOMIIOHEHT, PErPECCHsl YaCTUYHBIX HAMMEHBUIMX
KBaipaToB. McKkyccTBeHHbIE HEMPOHHBIE CETH KaK OOIINI METO/1 BBISIBJICHHSI HETMHEHHBIX 3aBUCUMOCTEH.

Paszoen 4. Monexynaproe mooenruposanue 8 aHanuse céa3u CmpyKmypbi u OUOAKMUEHOCMU

3HaueHne MPOCTPAHCTBEHHOM CTPYKTYpPHI AJI MPOSIBICHUS OMOIOTHYECKOW aKTHBHOCTH. MeTombl
MOJIEKYJISIPHOTO MOJIeNInpoBaHusl. MoJieKyisipHas MEXaHUKa U MOJIEKYJISIpHAsi JUHAMUKA.

AHanu3 CBS3M TPEXMEpPHOM CTPYKTYpbl coenuHeHuid ¢ OuoaktuBHOCTHIO (3D QSAR). Meron
CpaBHUTENBHOTO aHanmu3a MoJieKyisipHoro ot (CoMFA). @apmakodopHbie MOIEH.

Oco0eHHOCTH M METOJbl MOJEIUPOBAHUSA CTPYKTYphl OenkoB. MonenupoBaHue B3aUMOJICHCTBUS
JIMTaH/Ja C MULIEHbIO, MOJIEKYJISIPHBIN JTOKHHT.

Pa3zoen 5. Koncmpyuposanue Ho8blx nOmMeHYuaibHO akmugHbIX CIpYKmyp

[Ipsimoe KOHCTpYHpPOBaHNE AaKTUBHBIX CTPYKTYP Ha OCHOBE MOJEJIEH CBSA3H «CTPYKTYpa-aKTUBHOCThY
(oOpatHas 3agaua B QSAR) wnu ctpykTypsl Ouonornueckoit mumieHu (de novo au3zaii).

[Touck cTpykTyp € 3aJaHHBIMU CBOMCTBAMH C ITOMOLIbIO HAIIPaBJIEHHOIO Nepedopa (BUPTYyalbHBIN
ckpuHuHr). CdokycupoBanubie OuOMMOTEKU. VICTOYHUKKM CTPYKTYp JJs CKPUHUHIA, TeHepanus
XUMHYECKHX CTPYKTYp M 0a3bl JaHHBIX IO JOCTYHHBIM coeauHeHusM. Ounbrpanus OuOIMOTEK C y4eToM
CTPYKTYpPHBIX TpeOOBaHM, B3auMoAecTBUs ¢ OHogoruueckoi mumeHbo 1 QSAR-Moneneit.

OO611ee KOJIMYECTBO Pa3/IeiioB — .

4 O0beM yueOHOH TUCHHMILINHBI

o B 3auetnbIX | B akamem.
Bunsl yueOHol paboThl
eIMHUIIAX Jacax
OO01mast Tpy/10eMKOCTh JHCHHUILIMHBI 110 Y4e0OHOMY ILIAHY 3 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,8 64
Jlexrm (JIek) 0,4 16
ITpaktryeckue 3ansatus (I13) 0,9 32
JlaGopatopusie 3ansaTus (J1ad) 0,4 16
CamocrosiTesbHas padora (CP): 1,2 44
KoHTakTHast camocTosiTeNIbHAsE paboTa 19 0,4
BHIBI CAMOCTOSTENLHON PabOTEI ’ 43,6
Bupn xoHTpoOJIN: 3a4€T C oI
Bunsl yueOHOI paboThI B saueribix B acrp.
eIMHUIIAX gacax
OO0masi Tpy10eMKOCTh JHCHHILIMHBI 10 Y4eOHOMY ILIAHY 3 81
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,8 48
Jlexnnm (JIek) 0,4 12
[Tpaktryeckue 3anstus (I13) 0,9 24
JlabopaTopusie 3ansaTus (J1ad) 0,4 12
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CamocrosiTeabpnas pagora (CP): 1,2 33

KoHTakTHas caMOCTOSTENbHAS padoTa 12 0,3

BHIBI CAMOCTOSATENLHON PabOTEI ’ 32,7
Bun kouTpoJs: 3a4eT ¢ Ol

AHHOTanus padoyeil NPOrpaMMbl 1M CHHUIIJIMHBI
«XHMMHS 4 TEXHOJIOTHSI OMOJIOrMYeCKH AKTHBHBIX BemecTB» (51.B.04)

1 deap aucuMnauHbl — GOPMUPOBAHME y CTYACHTOB CHUCTEMATH3UPOBAHHBIX 3HAHMHA O METOAaxX
CHUHTE3a, TEXHOJOTHSX IOJNy4yeHHUs, MeXaHU3Max JeHCTBUS M NPUMEHEHUU OUOJIOIMYECKH AaKTHUBHBIX
BEIIIECTB, TOBBIIICHHE TNPO(PECCHOHANBHBIX KOMIIETEHIIM B OOJIACTH TOJXYYEHUS W HCIOJIb30BaHHS
COBPEMEHHBIX OWOJIOTUYECKHM aKTHBHBIX BEIIECTB  CEJIbCKO-XO3SHUCTBEHHOIO, BETEPUHAPHOTO U
MEAMIMHCKOTO Ha3HAYEHMUS.

2 B pe3yjbTaTe H3yYeHHUs TUCHHUILUIMHBI 00yYAIOIIUIICA 10JIKEH:

Obaaoamye clenyOIUMU KOMIETEHIMSIMA U UHAMKATOPaMH UX JTOCTH)KEHUS:
1IK-1.1; [IK-2.1; IIK-2.2; [IK-3.1; IIK-3.2.

3name:

- 00JIacTH MPUMEHEHUS, KITacCU(PUKAILIUI0 OMOIOTMYECKH aKTUBHBIX BEIIECTB;

- NPUHIMIIBI U METOIBl Pa3pabOTKW OWOJIOTHYECKH AaKTHBHBIX BEIIECTB C 33JaHHBIMH
CBOMCTBaMH;

- LIMPOKO MPUMEHSIEMbIE MIPEJICTABUTENIN OCHOBHBIX KJIACCOB T'€pOMIIMIOB, PETYISTOPOB POCTa,
WHCEKTULIUIOB, (YHTULIUIOB, 300IH/I0B, BHICOKOTOKCHYHBIX BEIIECTB, JIEKAPCTBEHHBIX MPENapaToB;

Ymemn:

- aHAJM3UPOBATh PA3UYHbIE METOJbl CHHTE3a OMOJOTHMYECKH AaKTUBHBIX BEIIECTB, BHIOpATh
HanboJee TEXHOJIOTMYECKH IPUMEHUMYIO CXEMY MOJTY4eHHs JeHCTBYIOIIETO BEIIECTRA,

- 000OCHOBaTh TMPUMEHEHHE PA3NUYHBIX KJIACCOB OHMOJOTMYECKH aKTHUBHBIX BEIIECTB B
3aBUCUMOCTM OT OCOOEHHOCTEH NPUMEHEHMs, BHJA BpPEJOHOCHBIX OpPraHHW3MOB, BO3HMKHOBEHHS
PE3UCTEHTHOCTH, a TAKXKE HAPYIIECHUsI HOPMAIbHOMU JESITEIbHOCTH OpraH3Ma YeJI0BEKa;

- M0 XMMUYECKOW CTPYKTYpEe COEIMHEHNUS BBIABUTH (hapMakopopHbie (pparMeHTsl 1 000CHOBATH
MEXaHU3M JIeHCTBUS OMOJIOTNYECKH AKTUBHBIX BEILECTB;

Braoemw:

- METOJIaMH CHHTEe3a IUPOKO NMPUMEHSIEMBIX MpeAcTaBUTeNIel repOUIMI0B, PErYIATOPOB POCTa,
MHCEKTULIUJIOB, (YHTULIUOB, 30011/I0B, BHICOKOTOKCUYHBIX BEIIECTB, JIEKAPCTBEHHBIX MIPENapaTosB;

- HaBBIKAMM OSKCHEPHUMEHTAJIbHOM pabOThl MOJydeHUS OHOJOTMYECKH AKTHBHBIX BEILECTB,
MPUMEHEHHSI COBPEMEHHBIX (PM3UKO-XUMHUECKUX METO0B aHAJIN3a JUIsl TOJITBEPHKACHUS UX CTPYKTYPBI.

3 Kpartkoe conep:kaHue JMCIHIITHHBI

Pa3zoen 1. Xumus, mokcuxono2ust u i1eKapcmeeHuvlie C8OUCMEd A2POXUMUYECKUX NPEenapamos u ux
CMPYKMYPHBIX AHATO208.

1.1. ®uToaxkTHUBHLIE COEIUHEHUS.

1.2. CpencrBa 60ppObI ¢ MATOT€HHBIMU TpHOaMU: (PYHTUIUABI U AHTUMUKOTHKH.

1.3. HCcekToakapuIuIbl U X aHAJIOTH.

Paszoen 2. Toxcukanmul u nexapcmea, Hapyuiaroujue meyeHue OUOIHEPLEMULECKUX NPOYECCos.

2.1. IHrubutopsl KaTabOJUYECKHX MPOLECCOB: ATKUJIATOPBI, MPOU3BOJHBIE TSKEIbIX METAJJIOB,
NPOM3BOJIHBIE (PTOPYKCYCHOM KHCIOTHI U LIMAHUJIBI.

2.2. THrnOuTOpHI METa0OIMYECKUX MPOIECCOB, aHTHBUTAMUHBI

Pasoen 3. Ilcuxoxumuyeckue nekapcmeeHnHvle npenapamsi.

3.1. XonmuHIpTUYeCKWid CHHAIC, AarOHWCTHl W AHTAaroHUCTHl AalETHIXONWHA. VHTHOUTOPHI
XOJIMHACTEPA3bl.

3.2. TAMK-apruveckwuii CHHAIIC, JIEKAPCTBEHHBIE CPEJICTBA CEAATUBHOTO U CHOTBOPHOTO JICHCTBHS

3.3. 'ucTaMMH ¥ aHTUTUCTAMUHHBIE TIperapaThl

3.4. Anpemdpruueckuii  cuHarc. HeHpocTHMynsSTOpel W KOHBYJIBCAHTBHl. ATOHHCTHI U
a/IpeHOOIOKATOPBI.

3.5. JlakpuMaTophbl, aITOTeHbl H MECTHBIE aHECTETHKH. [IpOTHBOBOCTIATTNTEIBHBIE ITPETIapaTHI.

3.6. BHyTpHBeHHbIE aHECTETUKU M HAPKOTHUECKHUE MPeraparsbl.
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3.7. AHTUTICHXOTHYECKHE B TICUXOTHYECKUE CPEACTBA
O011ee KOIUYECTBO pa3iesioB 3.
4 O0beM yueOHO# JUCUMIIJIMHBI

O0BbeM JUCHUIIINHBI
Bup yueOHoii padoTbl Axax, | Acip.
3E
q, q,

O01asi TPy10€eMKOCTb 1M CHUIITHHbI 4 144 108
KonrakTHasi pa6oTa — ayuTOPHbIE 3aHITHSL: 2,22 160 120
Jlexkuun 0,89 32 24
[Tpaktuueckue 3ansatus (I13) 1,33 48 36
B TOM 4YHCJIe B (popMe MPaKTUUECKON MOATOTOBKH 1,33 48 36
CamocrosiTesibHas padora 0,78 28 21
CamocTosTeIbHOC H3YUYCHHE PA3/ICTIOB TUCIIUILUIMHBI 0,78 28 21
Bua KoHTpOJIA:
IK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeKyToOYHast aTTECTALIHS 1 0,4 0,3
[ToaroToBKa K SK3aMeHY. 35,6 26,7
Bua uToroBoro KOHTpoJIs: 9K3aMeH

AHHOTaNUs padoyeil MPOrpaMmMbl JUCHUNIHMHBI
«Teopusi TEXHOJIOTHYECKHUX MPOLECCOB MOJTyYeHHsI OMOJIOrHYecKr aKTUBHBIX BemecTB» (b1.B.05S)

1 Hear aucuumIuHbI — (QopMHpOBaHUE y OOYYAMOIIUXCS CHCTEMAaTU3UPOBAHHBIX 3HAHUU O
KOJIMYECTBEHHBIX 3aKOHOMEPHOCTSX MPOTEKAaHUS XUMUYECKUX PEaKIMi M BIUSHUU PA3IUYHBIX (HaKTOPOB
Ha CKOPOCTh M HANpPaBJIICHUE B3aMMOJICUCTBUS, MOBBIINICHHE MPO(PECCHOHATBHBIX KOMIIETEHIIUNA B 00J1aCTH
TEXHOJIOTHH TOHKOTO OPTaHUYECKOT0 CHHTE3a OMOJIOTHYECKH aKTUBHBIX BEILIECTB.

2 B pe3ysabTaTe H3y4eHHs JMCUUILUIHHBI 00yYAIOMIMIACH 10JI2KEH:

Obnadoamye cnenyrmUMA KOMIETSHIIUSIMA U UHANKATOPAMH UX JTOCTHKEHUS:

[MK-1-u.1, [IK-1-1.2, [1K-3-8.1, [1K-3-1.2

3namo:

— METOJbl OPTaHU3AIMU U MPOBEJACHUS KHHETHIECKUX IKCIIEPUMEHTOB MPU MCCIICIOBAHUN CIIOKHBIX
OpPTaHMYECKUX PeaKINii, IPUMEHSEMbIX B CHHTE3€ OMOIOTHUeCKU-aKTUBHBIX BEIIECTB;

— METOJbl, HUCIOJIb3YIONIUE KOPPEIAIUOHHBIE YpaBHEHUS, NTPUMEHSEMbIE [JIsi HUCCIIECIOBAHM
KMHETUKU U MEXaHU3Ma OPTraHUYECKUX PEaKIIHil.

Ymems:

— UHTEPIIPETUPOBATH JIaHHbIE, [IOJIYUCHHBIE B PE3YJIbTATe KHHETUYECKUX MCCIIEI0BAHMIA;

— Ha OCHOBAaHWU COOCTBEHHBIX WJIM JUTEPATYPHBIX [aHHBIX PACCUUTHIBATH U TMPEJCKa3bIBATh
BIIUSTHUE TE€X WM UHBIX (DAKTOPOB HAa CKOPOCTH M HAIIPABJICHUE PEAKIIHH;

— IJTAHUPOBATh KUHETUYECKHUE MCCIICIOBAHUS U BHIOUPATH ONTUMAIIbHYIO CXEMY MX MPOBEICHUSI.

Braoemy:

— MeTojaMu OOpaOOTKHM M MHTEPNPETAlUU IKCIEPUMEHTAIBHBIX JIaHHBIX, TOJIYYCHHBIX B XOJ€
MCCJIEI0BAHMS TIPEBPALLIEHUM OPTaHUYECKUX BEILIECTB.

3 Kpartkoe coaep:xaHue TUCUMILIHHBI

Paszoen 1. @opmanvras kunemuxa

1.1. Kunernmdeckue METOABI HCCICIOBAHWS ¥ OINKCAHHUS OpraHUYecKux peaknuid. CrocoObl
KOJIMYECTBEHHOTO OMMCAHUs MPOIIEcCa B XUMHUHM M TEXHOJIOTMU TOHKOTO OPraHUYEeCKOro CUHTEe3a. MeToabl
W3Yy4YeHUsI KHHETUKA XUMHUYECKUX peakiuii. TpeboBanus K skcepuMeHTy. O0paboTka 3KCIepuMEHTaTbHBIX
naHHbIX. MHTerpanpHble U nuddepeHuaibHbe METOIbI.

1.2. WccnepnoBaHne W KHWHETHYECKHE 3aKOHOMEPHOCTHM OOpAaTUMBIX U CIOXHBIX PEaKIMH.
3aKOHOMEPHOCTH TPOTEKaHUs OOpaTHMBIX peakIMii pa3HbIX MOPSIKOB Ha mpumepe cuHTe3a BAB.
DKcrepuMeHTaJIbHbIE METOJIbl MCCIEA0BaHUs 00paTUMbIX peakuuid. [lapannenbHble, mocieaoBaTeabHble U
MocJIeI0BaTeIbHO-TIapasuieNibHbIe peakiuu B TexHonoruu bAB. Kunernueckue 3aBUCUMOCTH, COOTHOLIEHUE
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MPOAYKTOB, nuddepeHnanbHas U UHTETpajibHas CENEKTUBHOCTH. DKCIEPUMEHTAIbHBIE METOIbI U3yUEHUS
CJIO’KHBIX PEaKILHM.

Pazoen 2 Koppenayuonnvie ypaenenus

2.1. Koppenaunonusle ypaBHeHUs. KoppensimoHHble 3aBUCUMOCTH U UX IIPUMEHEHUE JIJIS1 U3YUEHUS
MEXaHU3MOB OPTaHMYECKHX peakuuid. [IpuHIMN JTUHEHHOCTH CBOOOIHBIX SHEpruid. YpaBHeHue I'amera u
Tadra. IlpakTHueckoe 3HAUYEHHUE W MCIIOJIB30BAHHE KOPPEISIMOHHBIX 3aBUCUMOCTEH B HCCIICIOBAHHH
KMHETUKU U MEXaHU3Ma OPTraHUYECKUX PEaKIIHil.

2.2. BnusHue cpenpl Ha CKOPOCTb OPraHUYECKUX pPEaKIUil B pacTBopax. KosnyecTBEHHBIN yder
3¢ (}eKkToB cpenpl Ha CKOPOCTh KUAKO(a3HbIX peakuuil. Mcrnonb3oBanue Qu3nyeckux Mojuene u
KOPPEJSILIMOHHBIX YPaBHEHM, OIMCHIBAIOIIME BIMSHUE Cpelbl Ha CKOpPOCTh peakuuu. I[Ipumepsl
KOJIMYECTBEHHOTO YUeTa BIMSHUM CTPYKTYpbl pe€areHTa U cpeibl Ha CKOPOCTh peakluu B TexHosioruu bAB.
TepMoanHaMHUECKHE ACTIEKThI KOPPEISIUOHHBIX YpaBHeHUM. M30kuHeTnueckne cootHouieHus. Onucanue
OJTHOBPEMEHHOTO BIUSHHUS HECKOJIBKUX (DAKTOPOB HAa CKOPOCTh OPTaHMYECKUX PEeaKLIUi

Pazoen 3. 'omocennviii kamanus 8 opeaHuyecKou Xumuu

3.1. T'oMoreHHBI KaTanu3 B OpraHuueckoi xumuu. Kiaccupukanus roMOoreHHOKaTaTUTUYECKUX
peakuMii U NpUMepbl pealn3aluyd pa3HbIX TUIIOB OMOIE€HHOro Karainusa B TexHosornu BAB. KucnotHo-
OCHOBHBIH, METAJUIOKOMILJICKCHBIN 1 (DePMEHTATHBHBIN KaTan3.

3.2. ABTOKaTalMTHUYECKHWE pEaKIMH B XUMHYECKOH TexHojoruu. OOIMe 3aKOHOMEPHOCTH.
Oco0eHHOCTH KMHETUYECKOT0 ONTUCAHMSI. DKCIIEPUMEHTAIbHbIE METObI UCCIEAOBAHMUS.

4 O0bem yueOHOH TUCHMILINHBI

O0BbeM THCHHUILINHEI

Bup yueOHoii padoThI

3E Axkan. | Acrp.
q, q,
O0masi Tpy10€eMKOCTb M CHUIIITHHbBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 2,2 80 60

B TOM YUCJI¢ B (])opMe HpaKTquCKOﬁ NnOoATrOTOBKH

0,9 32 24
(npu nanuuuu)

Jlexun 0,4 16 12
B TOM 4HcJIe B OpME MPAKTUIECKOM MOJATOTOBKH (npu Haiuuuu) - - -
[Tpaktuueckue 3ansatus (I113) 0,9 32 24
B TOM 4HCJIe B popMe MPaKTUUECKO# MOATOTOBKY (npu Hanuyuu) - - -
JlaGopatopusbie pabotsl (JIP) 0,9 32 24
B TOM 4YHucCJIe B GOopMe MPAKTHUECKON OATOTOBKHU (1npu Hanuuuu) 0,9 32 24
CamocrosiTesbHasi padora 1,8 64 48
KonrtaktHas camocrositensHast pabora 0.4 03
(AmmK uz VII ons 3au / 3au ¢ oy.) 18 ’ ’
CaMocTosiTenbHOE N3YUEHUE PA3/IeTI0B TUCIUILUINHEI (U1u Opyeue ’ 636 477
8UOBL CAMOCMOSMENLHOU PabOMbl) ’ ’
Buj HTOroBOro KOHTpOJIs: 3a4eT ¢ OLeHKOI

AHHOTaUUs padoyeid NPOrpaMmMbl JUCUUILIIMHbBI
«MeToABI COBPEMEHHOT0 Oprannyeckoro cunresa» (b1.B.06)

1 Heap AucHMILUIMHBI — GOPMHUPOBAHKE Y CTYICHTOB CHCTEMBI MOHSATUI O METOJaX OpraHUYECKOM
XUMHH, HEOOXOIMMBIX JIJIsl TOHUMAaHUS U OITMCAHUS TIPOIECCOB OPraHMYECKOTO CHHTE3a.

2 B pe3yabTaTe U3y4eHUs] TUCHUILINHBI 00YYAIOIIHIICS 10JI5KEeH::

Obaadams CIIEIYIOMAMA KOMIICTCHIIMSIMA U UHIUKaTOpaMu uxX goctrkenus: [TK-1.2

3HAMb:

— OCHOBHBIE TIOHATHS U METOBI OPTAHHYECKON XUMUU JIJIS pEeIICHHS MPOPECCHOHAIBHBIX 3a/1a4;

— OCHOBHBIE 32aKOHOMEPHOCTH CBSI3M XUMUYECKHX CBOMCTB OPraHUYECKUX BEIUIECTB C UX CTPOCHUEM;
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— crHocoObl MOJYyYEHHsT OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB U METOJbl TpaHC(hOpMaluu
OCHOBHBIX (DYHKIIMOHAJIBHBIX IPYIIIT;
ymemp:
— IIPOBOJUTH AHAJIN3 CXEM CHUHTE3a IPUMEHHUTEIBHO K IIPOLECCAM IOIYYECHMsS] OPraHHYECKUX
COECIUHCHMI,
— TPUMEHATh TEOPETHUYECKUE 3HAHUS Ha MPAKTHKE M UCIOJb30BAaTh B CBOCH paboTe COBPEMEHHBIE
METO/Ibl OPraHUYECKON XUMHUH;
— 000CHOBaTh BHIOOP TEMBI HAYYHOT'O UCCIIEI0BAaHU, (POPMYJINPOBATh €ro LENU U 3a/1auu, BEIOPATh U
CIIOCOOBI UX PELICHUS;
enaoemn:
— METOJAMU OPraHWYECKOM XMMHUHU I pelleHHs NMpOo(eCcCHOHAIBHBIX 33/1a4 M COJEp)KaTesIbHON
MHTEPIIPETALMN IIOJyYEHHBIX PE3Y/IbTATOB;
— COBPEMEHHBIMH TEOPETHUYECKMMM IPEJCTABICHUSMU OPraHUYECKOW XUMHUHU Uil OOBSICHEHUS
CTPOEHHS U CBOMCTB OPIraHUYECKUX BEILECTB;
HAaBbIKAMU COCTAaBJICHMSI IJJAHUPOBAHUS M ONTHUMM3ALUM CXEM IIOJYyYEHHUS OPraHUYECKUX
COCIMHEHUH 3aJaHHOTO CTPOCHHS;
3 Kpartkoe coaep:xaHue TUCHUILIHHBI
Mopayas 1. «3ammMTHBIE TPYNIIBI B OPraHN4YeCKOM CHHTEe3e»
1.1. BBenenue. OCHOBHBIE NOHATUS OpraHu4eckoro cuHre3a. CTpareruss M TaKTHKa OpPraHMYECKOIo
cuHTe3a. BpiOOp onTHManbHOI cXeMbl CHHTE3a OPraHMYECKOro CoequHEHMs. BbIXoa, KoaMuecTBo cTaaui,
JOCTYITHOCTh ~PEareHTOB, CEJIEKTUBHOCTh peakuuid u Japyrue  (GaxTopbl SPPEKTUBHOCTH CXEMBI
OpraHMYecKoro cuHres3a. EnuHnyHas cragus cuHTe3a. Peakiuu u MeToipl opraHuueckoro cuuresa. Hosbie
CUHTETHUYECKHE METOJBl: TEMIUIATHBI U MaTPUUYHBIM CHHTE3, TaHAEMHBbIE NpeBpalieHusl. OCHOBHBIE ATallbl
XUMHYECKOTO CHHTE3a. MUKpPOBOIHOBBI METOJ IpoBeneHus: cuHre3a. CyOcTpar, peareHrt, pacTBOPUTEIb,
KaTaiu3arop. THUMbl KaTaiau3a, UCIOJIb3yeMble B OpraHMYecKoM cHuHTe3e. MexdasHble KaTalin3aTopbl:
KpayH-3(upbl, YETBEPTUUHbIE AMMOHUITHBIE COIM. PacTBOpUTENN, IPUMEHSIEMbIE B OPraHUYECKOM CHHTE3E.
Kucn0THO-0CHOBHBIE CBOMCTBA PACTBOPUTEIEH.
1.2. 3amuTHBIE TPYNNbI B OPraHnyeckoM cuHTe3e. 3aumTa cuuproBoil OH-rpynmnsl. 3amuTHbIE TPYIIIbL:
METUJIbHAsL, OCH3WIbHAsI, T-OyTWIbHAsA, M-METOKCHOEH3WIbHAs, TPUTWIIbHAS, TPUMETWICWIMIIbHAS, TpeT-
OYTMIIIMMETUIICUIIWIIbHASA, TETParuJponupaHuiIbHas, alueTWIbHAsl, N-HUTPOOEH30WIbHAs, MUBAIOWIbHAS.
3ammra OH-rpynmnsl B IVIMKONSAX: HW3ONPOINWINJCHOBAs, OEH3WIMICHOBAs, STWIMJICHOBAs 3alllUTHBIC
rpynnsl. 3amuta OH-rpynnsl B ¢eHoaXx: METUIIOBbIE U OCH3UIIOBbBIE, YPUPHI, ATKOKCHOKCUMETUIbHBIE U
alMJIbHbIE TPOU3BOJHBIE (DeHOJOB. METHICHIMOKCUTPYNNa - JUIs 3allUTHBl JBYXaTOMHBIX (DEHOJIOB.
3aiuTa THONBHOM Ipynnbl (OeH3uIbHAas, OeH3ruApuiIbHas). 3aluTa KapOOHMIBHOM IPYyIIbI B ajbAETH 1aX U
KETOHaX: IMKJINYECKHUE alleTald U THOALETAJIH, €HOJIbl M eHAMUHBI. 3alluTa KapOOKCUIbHOM IPYIIIBL: TPET-
OyTuioBbIe, OEH3UIIOBBIE U NT-METOKCUOEH3MIOBBIE 3()UPBI, OKCA30IMHOBAs 3alllMTa. 3al[UTa aMUHOTPYIIIIbI:
aluiIbHble M KapOamaTHble Tpynnbl  (OCH3WIOKCHMKapOOHMIIbHAS,  TPET-OyTHJIOKCHUKapOOHUIIbHAS,
GbIyopeHWIMETIIIOKCUKApOOHUITbHA), alKWIbHas 3ammurta. [Ipumenenue OeH3osncynbhoxiIopuaa U
OeH3anberuia A 3allUThl aMUHOTPYMNIbl U ee Mogudukanuu. 3anmra NH-cBsizell B reTeponukiax M
amyaax. 3ammra CH-cBsizell B ankuHax. YClIOBUS BBEJIEHUS U YJAJIECHUS 3AlIUTHBIX IPYMI, YCTOHYUBOCTh
UX K JIeHICTBHIO DPa3IUYHBIX PEAreHTOB (KUCJIOT, OCHOBAHUH, OKHCIHUTEIEH, BOCCTaHOBHUTEIEH M Ip.).
Crparterus UCIOIb30BaHUS 3AIIMTHBIX TPYII: MPUHIUIIBI OPTOrOHAIBHON CTAOUIBHOCTH U MOJYJIHUPOBAHUS
Ja0MIIBHOCTH 3aIIUTHBIX TPYIIIL.
Moayab 2. «CuHTe3bl HA OCHOBe KAPOOHOBBIX KHCJOT M MeTOIbl BOCCTAHOBJICHUS] OPraHMYeCKHX
COeAMHEHHIN»
2.1. MoayyeHne NMPOM3BOJHBIX HA OCHOBe KapOOHOBBIX KHCJIOT. MeToabl MoiydeHHs KapOOHOBBIX
KUCJIOT ¥ WX MPOU3BOJHBIX. METOJbl aKTUBALUU KapOOKCHIILHOW TpyMIbl. XJIOPAaHTUAPUIBI, CMEIIaHHbIE
AHTUJIPU/IBI, aKTUBUPOBAaHHBIE 3(DUpPHI, a3uibl. AKTUBUPYIOLINE U KOHAeHcupytoure arentsl: K/IU, pearent
Myxkasmsbl, kapOonuumuael, pearenT Kactpo. Ilentunneiii cunte3. CTpaTerusi UCHOIb30BAHUS 3AIUTHBIX
rpynn B NEONTHAHOM cuHTe3e. KoHIeHcHpyrolye areHThl, NpUMEHsSeMble B TMENTHIHOM CHHTE3E.
XKunkodazuelii 1 TBeproda3HbIE METOBI CHHTEe3a NenTuaoB. [lomumepHble MaTpHIBl A TBEPA0(}Ha3HOTO
CHUHTE3a M 00JIaCTH UX UCIOJIb30BaHUS.
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2.2. CuHTe3bl Ha OCHOBE MAJIOHOBOTO M AalETOYKCYCHOro 3(pupa. Peakumm nexapOOKCHUIMPOBAHUS,
NeKapOeTOKCUITMPOBAHUS, aTKUINPOBaHUs, aluMpoBanus, Kuepenarens, Muxasms. Peakiun nuxnmu3anum
Kap0O- M TETEPOIMKIMYECKHX CHUCTEM Ha OCHOBE 1,3-IMKapOOHMIIBHBIX COCIMHECHHH, peaknuu [aH4ya u
Knopa.

2.3. MeTobl BOCCTAHOBJICHUS OPTaHNYECKUX COeINHEeHUI

Metonsl  ekapOOKCUIUpPOBaHUS U JekapOoHunupoBaHus. Kartamurtudyeckoe ruapupoBanue. TwHIbl
KAaTaJIn3aTOPOB TUAPUPOBAHUSA: METAJIbl IUIATUHOBOW TIPYIIbI, HUKENIb PeHes, ero pa3HOBUIAHOCTH.
KaranuzaTtopsl TOMOIE€HHOTO THAPUPOBAHUS, CTEPEOCEICKTUBHOE KATATUTHYECKOE THUJIPUPOBAHUE.
BoccranoBnenne  KOMIUIEKCHBIMHM — THApUIAMH: TUApuasl  Oopa u  amomunus.  boporuapun,
UAHOOOPOTUAPUIT M TPHALIETOKCU-OOpPOTHApPHUI HATpHsl, HUX IPUMEHEHHEe B CHHTe3e. PeareHTsh
rUAPOOOPUPOBAHHUS, UCTIONIE3YEMBIC B CHHTE3€: TUOOpaH U €ro KOMIUICKCHI, JUCUAMUII- U TeKCHIIOOpaHsI, 9-
BBN, cenektpuapl. ['mapoOopupoBaHHE alKEHOB U QJIKWHOB. [ uapoOopupyromue peareHTbl IS
CTEPEOCENIEKTUHOTO TUAPOOOPHPOBAHUS H  BOCCTAHOBJICHHsS: MHHUIOOpaH, ambnuHOopan, CBS-
OKCa0OppaTMANHBL. AJIOMOTHAPHUI JTUTUA, Tunu3o0yTmiamoMuHui-ruapun (AMBbAJI-H), ankokcuruapuabt
amomunusi, BHUHAJI-H.  BoccraHoBieHue — pacTBOpAMOIIMMHUCA — MeTaulaMM.  BoccTaHoBieHue
apOMATUYECKUX COECAMHEHUN LIEJIOYHBIMU METAJIIAMU B KUJIKOM aMMHUAKE

Monayasb 3. « MeToabl OKHC/IeHHSI OPraHUYECKUX coeluHeHuii u Meroabl (opmupoBanus C-C u
C=C-cBuzeii»

3.1. MeToabl OKUCJIEHUS OPraHUYECKHUX coeIHMHeHHMH. PeareHThl U KaTtanu3aTopbl OKUCICHUS. MeTo b
OKHUCJIGHHS C YyYacTHEeM METalUIOB: COEAMHEHHMsS MapraHia M xpoma, cepeOpa, pyreHusi, ocmus, AD-
ruipokcrmpoBanre. OKUCICHIE HEMETANTUICCKIME peareHTaMu: JUMETHIICYTb(OKCU, 030H, KHCIOPO.T B
NPUCYTCTBUM KaTaIu3aToOpoOB, JUOKCUJ ceneHa, Jlecc-MapTuH nepuoauHaH, MEPOKCHbI, HAaJKUCIOTHI,
okcoH, N-meTunMop(hoIMHOKCH, TUMETHIIUOKCHPAH, MEePHOJAT HATPHUS. DTOKCHIUPOBAHHE AIKCHOB.
DONOKCUIUPYIOIINE areHThl: HaAKapOOHOBBIE KHUCIOTHI, TpeT-OyTuiruaponepokcusi. CrepeoceeKTUBHOCTh
peakiu B TMPUCYTCTBUU KOMIUICKCOB BaHAIUs. DHAHTHUOCEIEKTUBHOE HSMOKCHUAMPOBAHHE METOJAAMH
[Tapmnecca u SIkoOcoHa.

3.2. Metoasnl ¢popmupoBanus C-C u C=C-cBs3zeii

Metonst oOpazoBanusi C-C-cBsizeld C MOMOIIBIO METAUIOOPTaHUYECKUX peareHtoB. JluTwii- u
MarHuhopranuyeckue  coenuHenus.  CuHTE3  MarHuiopranudeckux — coeauHeHuit.  [lomyuenue
JUTHHOPTaHUYECKUX COCIUHEHHHM JUTUPOBAHMEM W TPAHCMETAJUIMPOBAHMEM OPTaHMUYECKUX CyOCTpaToB.
[lxana CH-kucnoTHOCTH yriaeBoAopoaoB. Jlutupytomme arentsl ankwuidtud, JIJA, JITMIT wu
KaTaJnu3aTopbl JUTUPOBAHUS. Peakiuu JUTHII- 1 MarHUMOPraHUYECKUX COEIMHEHHUI ¢ BOJOH, JUOKCHUIOM
yriepojia, ajbJeTUIaMH, KETOHAMH, CIIOXKHBIMH S()HUpaMu, HUTPUIAMH, SIOKCHUIAMHU, OPTO-3>(dUpaMu,
TPEeTUYHBIMU aMUJaMH, aMuiamu BaitHpeba, OopHbIMH 3(dupamu, HenpeneabHbIMU KapOOHUIHLHBIMU
coenuHeHUsIMU. [loydeHre aMHUHOB C TOMOIIBI0 METANIOOPTAHUYECKUX PEAreHTOB. APUIUPOBAHUE TIO
Vapmany. Menpoprannueckue peareHTbl. [lonydeHue NUTHUN-IUANKWAI-U JUAPWIKYNPATOB M UX
MpUMEHEHNE B OPraHU4eckoM cuHTe3e. CTEepeOXUMUs MIPUCOSTUHEHUS METAUIOOPTaHUYECKUX PEareHTOB K
KapOOHWJIBHOM TPYIINe MPUCOSAMHEHHE TI0 U TPOTUB IpaBmia Kpama.

MeTtonbl 06pazoBanust C-C-cBsizeli ¢ MOMOIIBIO peakuii Kpocc-CoueTaHusl, KaTAIU3UPYyEMbIX KOMILIEKCaMU
nawtanud. Karanmuzatopel kpocc-coueranusi. Peakuum Cysykum, Xeka, Kymaznel, bymBansaa-XaprBura.
Coueranue ¢ TepMUHAIBHBIMU aIKMHaMU (peakuusi COHOTalups!).

Metonsl obpazoBanus C=C cBszeil. Peaxius meraresuca. Peakuiuu 3MTMMUHUPOBAHUS ANKHITAIOT€HUIOB,
TO3WJIATOB, Me3uiaaToB. (OCHOBaHHS, WCIOJIb3YEMbIE [JI1 DIMMHUHHPOBAHUS: TPET-OyTWIAT Kajus,
MPOU3BOHBIE MUPHUANHA, aMUANHBL. Jleruaparauus cnuptoB. [deruapatupyromue areHTbl. CHHTE3 aJIKEHOB
u3 To3mwiruapazoHoB (peakuuu Illamupo u bemdopna-Crusenca). Peakius Butrtura: nomyueHue uiauaoB
docdopa, ocHOBaHUS, HCIONB3yeMbIE B peakiuu oOpasoBanus Z- u E-ankenoB. [lomydenue 3¢upos
ankmiochoHOBBIX KUCIOT (peakuus ApOy30Ba) U UX UCIOJIb30BaHUE B CHHTE3€ AIKEHOB: METOJ XOpHepa-
Yonceopnaa-Ommonca, Moaudukarus Ctuna-/xenapu

4 O0beM yueOHO JUCUMIIJIMHBI.

Bun yueOHo# padoThI O0BbeM JUCHUIIINHBI
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Axkan. | Actp.

3E

q, .
O01ast TPy10€eMKOCTh M CHUTIITHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 2,22 80 60
Jlexkuun 0,44 16 12
[Ipaktuueckue 3ausarus (I113) 1,78 64 48
Jlaboparopusie paboTs (JIP) - - -
CamocrosiTeJbHas padora 0,78 28 21
KonrakTHas camocTosiTeNbHast padboTa
(AmmK u3 VII ons 3au / 3au ¢ oy.) 0.78 ) )

CamocrosiTeIbHOE U3YUCHHE Pa3IeNIOB AUCIUIUIMHBI (u1u Opyeue 28 21
BUOBL CAMOCMOSMENbHOL Pabombi)
Bua koHTpoJIA:

JK3aMeH 1 36 27

KonTtakTHas paboTa — mpoMexyTOYHAast aTTECTaIHs 1 0.4 0.3
[ToaroToBka K SK3aMeHY. 35.6 26.7
Bu HTOrOBOr0 KOHTPOJIS: IK3aMeH

AHHOTANUsA padoyei MPOrpaMMbl JUCUUILIIMHBI
«Mounekyasipabie 0cHOBbI aTopusnosorun» (b1.B.07)

1. Hesab (ucHUNIMHBI — MPUOOPETEHUE CTYEHTAMU CUCTEMBI 3HAHHUI B 00JIACTH OCHOB MMATOJIOTUU
OMOXMMHMYECKHX IIPOILIECCOB, KOTOpas TO3BOJIMT WM B JaJbHEUIIEM CaMOCTOSATEIbLHO pa3OupaTbCs B
OMOXMMHMUYECKUX W MOJIEKYJISIPHBIX MEXaHH3Max BO3HUKHOBEHHS M MPOTEKAHUsS PA3TMYHBIX 3a00JICBaHUM,
OTpeeNATh BO3MOXKHBIE OMOMHMILIEHU MAJISl JICYCHHS 3TUX 3a00JIeBaHUN WM KYMUPOBAaHUS HEraTUBHOIO
COCTOSIHHSI OPTraHU3Ma, COMYTCTBYIOIIETO HM.

2. B pe3yabTaTe M3y4YeHUs IMCHUILINHBI 00y4aI0 M IACH J0JIZKEeH:

Obnadams CIIENYIOMAMA KOMIETCHIIMSIMA U UHAUKATOPAMH UX JIOCTHKCHHUS

VK-8.1; [IK-2-n.1; I1IK-2-H.2

Buame:

— COBpEMEHHBbIE€ Hay4dHbIE JOCTI)KEHHS U TIEpCIEeKTUBHbIE HAmpaBlIeHUs paboT B 00IacTH
MATOJIOTUYECKIX OMOXUMHUYECKUX PEaKIIN;

— COBpPEMEHHBIE XHUMHUYECKHE, (DUIUKO-XUMUYECKHE, (OTOXUMHUUECKHE, KUHETUYECKUE U
TEPMOJMHAMHYECKHE, MEXaHMUYECKHWE NPEICTABICHUS O TMATOJOTMYECKOM TMPOTEKAaHHUH OMOXUMHUYECKUX
MIPOIIECCOB U BO3MOKHOCTSIX MX KOPPEKTUPOBKU;

— OCHOBHBI€ THIIbI, MEXaHU3MBI U TPEINOCHUIKH Pa3BUTHS TATOOMOXUMUYECKUX MPOIECCOB;

Ymems:

— TMPOBOJUTH aHAJIW3 HAYYHOW JHUTEPATYphl B 00JIACTU COBPEMEHHBIX HCCIEIOBAaHUUA B 00JaCcTH
MaTOJOTHYECKON OMOXUMUM,

— (opmynupoBaTh BO3MOXHBIE MEXaHM3MBI TOPWKEHHS OpraHu3Ma TMpH  HAPYIICHUH
OMOXHMMHMUYECKHX MPOIIECCOB B KJIETKAX Pa3HBbIX TKAHEH;

— NPHUMEHSTHh TEOPETHUYECKHE 3HAHUS MO HOPMAaJbHOW M MATOJOTHYECKON OMOXMMHUU AJis BbIOOpa
BO3MOKHBIX OWOMMIIIEHEW i JIedeHUs 3a00JeBaHWN WJIM KYMUPOBAHHWS HETATUBHOTO COCTOSHUS
OpraHu3Ma, COIyTCTBYIOUIETO UM;

Brnaoemw:

— MeTtogamMu paboThl C HAay4YHOH, CIPABOYHOW JHUTEPAaTypod U dJIEKTPOHHOOHOIMOTEUHBIMH
pecypcamu 1o OCHOBaM MaTOJIOTMUECKON OMOXUMHUU U HCCIE0BaHUN B 3TOW 00acTH;

— METO/IOJIOTUYECKUMH TOX0IaMH, TIO3BOJISIFONITUMH BBISBIISITH B3AaMMOCBSI3H MEXKIY HaApYIICHUSIMHU
OMOXMMHYECKHUX PeaKIMii Ha YPOBHE CYOKIIETOUHBIX CTPYKTYP U MX MPOSBICHUSIMHI Ha YPOBHE OPTaHU3Ma,

— METOJaMH KPUTHYECKOTO aHalu3a M OIEHKH COBPEMEHHBIX HAYYHBIX JOCTHKEHUU B 00JacTH
MaTOJIOTUYECKON OWMOXMMHH, TEHEPUPOBAHWUS HOBBIX HJCH TIPH PEIICHHH HWCCIEA0BATEIbCKUX U
MPAKTUYECKHX 3a7ad B JAHHON 001acTu;

— CITOCOOHOCTHIO ¥l TOTOBHOCTHIO K Pa3padOTKe HOBBIX MOJAXO0B K BO3/IEHCTBUIO HA TTOTCHIIMAIbHBIE
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OMOMUIICHH ISl JICUeHUs 3a00JIeBaHUI WIIM KYTUPOBAaHUS HETrATUBHOTO COCTOSIHUSI OpraHU3Ma.

3. Kparkoe comepxanue Q11 CHUIIITHHbBI

Pazoden 1. Bedenue 6 namonozuyeckyro oOuoxumuro. Monexkyiapnas namogusuonocus u
namono2udecKds OUOXUMUsL K1emKU.

Mecto marodusuonorun B cucreme 3HaHui. [Ipeamer matodusmonorun. Kareropuu u paszzgensi
naTo(u3nOIOTHH. THUIOBBIE MAaTOJOTHYECKUE MPOLECCHl W THUIOBBIE MOJICKYJISAPHOKIETOUYHBIE PEaKIHH.
OcHOBHbBIEC NPUHIUIIBI KU3HEAEATEIBHOCTH, HapyIICHHE KOTOPBIX MPHUBOIUT K Martojioruu. BBenenue B
MOJIEKYJIsIpHYI0 marodusuonoruto. Ilaropusmonoruss KIETOUHBIX CTPYKTYp. buounndopmarmonnas
MaTOJIOTUS: TPOLECC MepeAadyd TeHEeTUYecKo HHQOpMAaliKi, MYyTallud, MOHOT€HHbIE M IOJUICHHBIC
3a00JieBaHus, POJib MPOJYKTOB MYTAHTHBIX T'€HOB B NAaTOreHe3e HacleACTBEHHbIX OonesHel. Ilogxomsl K
JICUYCHHUIO HACJEJICTBEHHBIX 3a0ojeBaHuid. HapyiieHus KOHTpOJS KadecTBa M pacIlpeiesieHUs] MOJEKYH B
kietke. Mexanusm perumkanuu JTHK. depment Tenomepasa. Mexanusmel penaparuu JIHK, 3ab6oneBanus,
HEIOCPE/ICTBEHHO CBSI3aHHBIE C HAapYLIEHUEM IIPOLIECCOB PEMapanuy reHOB. MOJEKyIsIpHbIE MEXAHU3MBbI
oOecrieueHrs. KOHTPOJISI KayecTBa CTPYKTYphl OEJIKOB B Mpollecce TpaHCIAUMUA U (POJIAMHTA; MATOJOTHH,
CBSI3aHHBIE C HAPYUIEHUEM 3TUX IIPOLIECCOB.

Paszoen 2. Ilamonozus monexkynapHulx cucmem yYnpaeieHus KiemoyHblMuy npoyeccamu.

OOmiee mnpeAcTaBlieHUE O MEXaHMW3MaxX YIPaBICHUS KIETOYHBIMU IIPOLECCAaMH C IIOMOIIbIO
XUMHYecKux curHanoB. Ilatonorum nurannoB. [laTtomoruu peuentopoB. MexaHW3Mbl BHYTPUKIECTOYHOU
CUTHaJIM3aluu (aJleHuIaTUMKIa3Hasl CUCTEMa YIPAaBJIEHUS, KalblMil-3aBUCUMBIE PETYJISITOPHbIE KacKaJbl,
(bocPOMHOZUTUAHBIN PEryISTOPHBIA Kackal) W HUX NaToJOrHH. MOJEKYIspHbIE OCHOBBI MEXaHH3Ma
BO3HHUKHOBEHHUS HAPKOTHYECKOHN 3aBucumoctu. Ponb oxcuaa azora (II) B perymsiuuu (pu3nonoruyeckux u
MaTOJIOTUYECKUX IMPOLIECCOB. YIpaBJIEHUE IMpolLeccaMi pPa3MHOXKEHHS U Au(PepeHIIupOBKH KIETOK.
OHKOTreHe3: ATHOJIOTHS M TATOT€HE3 OHKOJOTMYECKMX 3a00JieBaHM, BUPYCHBIH OHKOTreHe3. OCHOBHBIE
MOJIXO/IbI K ICYCHUIO OHKOJIOTUUYECKUX 3a001eBanuii. MexaHu3mbl THOEIH KIIETOK: aroITo3, HEKPO3.

Pa3zoen 3. buo- u namoouoxumusi UMMYHHOU CUCTEMBL.

Krnerounsie 1 MoOneKynsIpHble MEXaHU3Mbl UMMYyHHUTETa. MoJeKylsapHble MEXaHU3MbI ATOTEHHOTO
IPOSIBJIEHUS MMMYHMTETa: ayTOMMMYHHbIE 3a00JieBaHUS, MUMMYHOJAE(QULUTHI, TUINEPUYYBCTBUTEIbHOCTD.
MexaHu3Mbl pa3BUTHUS BOCTIATTUTENLHON peakinu.

Pazoen 4. bBuoxumus u namogu3zuonozus HeuUpoHos.

CTpyKkTypHO-(YHKIIMOHATbHAS OpPraHM3alUsl HEPBHBIX KJIETOK. Meraboindyeckue 0COOEHHOCTH
HelipoHa. IlaTosormueckue cOCTOSHUSA HEHPOHOB: umemus, snwiencud. llatomorus cuHanTHYeckou
nepenaun. HeiiponerenepatuBHbie 3a00s1€BaHUs.

4. O0beM y4eOHOH JUCIUIJIMHBI

O0beM JUCHUILTHHBI
Bun yueoHoii padoThl Axax, | Acrp.
3E
q, q,
O01asi TPy10€eMKOCTh M CHUIITHHBI 4 144 108
KonTakTHas padora — ayiMTOPHBIE 3aHATHS: 2,22 80 60
Jlexunu 1,33 48 36
[IpakTHueckue 3aHATHs 0,88 32 24
B TOM 4ucIIe B popMe MPAKTUYECKON MOJATOTOBKU 0,88 32 24
CamocrosiTejibHas padora 1,78 64 48
KonTakTHas camocrositensHas pabota 178 0,4 0,3
CamocTosITeTbHOE H3YUCHHE PA3/ICTOB JUCITUTUTHHBI ' 63,6 47,7
Bua uTOroBOoro KOHTpoJIs: 3adyeM C OLIEHKOH
AHHOTanus pado4ye NPorpaMMbl M CHHUILJIMHBI
«Meanuunckas xumus» (b1.B.08)
1. Ieqp AUCHUIUIMHBI — HAYYUTh CTYACHTOB pPa30HMpaThCsi B OCHOBaxX (hapMaKOJOTHU U

CTPYKTYPHOTO JAM3aifiHa (HU3UOJOTMYECKH AaKTUBHBIX BEIIECTB, TO €CThb BHJETb B3aUMOCBS3b MEXIY
XUMHYECKON CTPYKTYpOl U (U3MOJIOTUYECKON aKTUBHOCTBIO, a TakKe pemiarb oOpaTHYI 3aj1ady
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«CTPYKTYpa — CBOMCTBO» - KOHCTPYHPOBATh HEOOXOAMMBIE CTPYKTYPBI, 001a/1a011e 3aJaHHBIM CBOWCTBOM.

2. B pe3yabTaTe M3y4eHUs IMCUUILINHBI 00y4alOIINIACH 10/I2KEeH:

Obaaoams clieayOmUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTIOCTHXKEHUS:

I1K-3.1; T1IK-1.1; I1K-4.1; I[1K-2.1; T1IK-2.2; I1K-3.3

3nameo:

— KJITAaCCU(UKAIIMIO JICKAPCTBEHHBIX MIPEIapaToB;

— OCHOBHBIE TmOHATUS (apmakokuHeTnku (BBegpenue JIC, BcacwelBaHWe, pacIpeneicHue,
NETIOHUPOBAaHKE, METa00JIN3M, BHIBEJICHHE);

— OCHOBHBIC (papmakojorudeckue 3PGHEeKThl, MOHITHS METAaOOJHUT, aHTUMETAOOIHT, OINpEICICHHE
«PELENTOP», TUIIBI PELETITOPOB U T.I.

— OCHOBHbI€ MTOAXO/IbI JIJIsl CHHTE3a aHTUMETA0O0JIUTOB.

Ymemy:

— paboTarh cO crenuaIbHOU JUTEPATYpOl: PETUCTPOM JIEKApPCTBEHHBIX CPEICTB, [ 'ocyaapcTBEHHOM
®apmakoneei PO.

Braoemy:

— HaBBIKAMH padOTHl B 1abOpaTopuy, METOJaMU CHUHTE3a M aHaliu3a OWOJIOTMYECKH AaKTHBHBIX
BEILECTB.

3. KpaTtkoe cogep:xaHue JUCHHUILIHHBI

Pa3zoen 1. O0mas papmakoiaorus.

®dapmakokuHetuka. OcHOBHble TOHATUA. MeTtabonusm KceHOOMOTHKOB. {dapmakoanHaMUKa.
OcHosHnble nouaTud. Heiipomennarophsie rpouecchl. @epMEHThI U TOPMOHBI.

Pa3zoen 2. PazpaboTka JieKapCTBEHHBIX CPECTB.

Jpar-gu3aiin — onpenenenue. Mcropus HarpaBieHHOTO KOHCTPYHPOBAHUS JIEKAPCTBEHHBIX BELIECTB.
OcHoBHbBIE MOHATHUS. DTambl co3naHus JekapctBa. Omnpenenenue U Banuaanus MunieHn. KomOunatopHas
xuMusa. CKpUHHMHT, €ro BuUJbl. JIOCTOMHCTBA M HEIOCTAaTKU KOMOMHATOpHOTO mojaxoja. [lomck HOBBIX
JIEKAPCTBEHHBIX CPEACTB B NPUPOAHBIX HMCTOYHMKAX. [loaxox k apar-au3aiiHy Ha OCHOBE INPUPOJHBIX
coequHEeHU. Posb BBIYMCIUTENBHON TEXHUKH, MOJICKYJSIPHBIM JOKHHT. KIIMHMYECKHWE MCIIbITaHUS.
Jlo6poBoubiibl. Bompochl 3THKM B KIMHHUYECKUX MCIBITAHUSX. JIBOMHOW CJIEMOW METOJ OpraHU3alud
ucnbpiTanni. CTaguu KIMHUYECKUX HCIBITAaHWA. BOMpPOChl MHTEIIEKTYallbHON COOCTBEHHOCTH. CTOMMOCTH
pa3paboTKK JIEKapCTBEHHBIX CpeAcTB. ToproBeie Ha3BaHus. JlxeHepuku. [lommenka mekapCTBEHHBIX
CPEACTB.

Pa3zoen 3. OtnenbHbIE KIacChl TIEKAPCTBEHHBIX CPEACTB.

Cpenctsa, neiicTByromue Ha HEpBHYIO cuctemy. CpencTsa, IeHCTBYIONINE HA CEPACYHOCOCYIUCTYIO
CUCTEMY. XeMHOoTepaneBTUUECKUE MPOTUBOMHUKPOOHBIE CpencTBa. XeMHOoTepaneBTUIECKIE
MPOTUBOPAKOBBIE CPE/ICTBA.

Pasoen 4. VI36paHHbIe BONPOCH COBPEMEHHON METUIIMHCKON XUMHUH.

Bompocsl nokazatenbHOM MeauiuHbl. PasHuIla B MOaXo0/le K CIOPHBIM METOJIUKAM B Pa3IUYHBIX
HAy4YHBIX MIKoJaX. DQdekT mianedo u cnocoObl ero HuBenupoBaHus. OMacHOCTh TOMEONATHH U UHBIX 12
AHTUHAy4HbIX MeTOoAuK. [IproHHBIE 3a00JieBaHUs, IPUOHBI KAaK OCOOBIM KiacC MH(PEKIMOHHBIX areHTOB.
AHHTUINOKCAHTBI U @aHTUOKCUJAHThI. IMMyHOCYIIpeccopbl U UMMYHOMOIYJISITOPbl. OCHOBHBIE MOJIOKEHUS
crannaptroB GLP u GMP (Hajgnexareil 1abopaToOpHOW M HPOU3BOACTBEHHOM MpakTHKH). OcobeHHocTH
MOJIYYEHHUS! JIEKAPCTBEHHBIX CPEICTB W3 PACTUTEIBHOTIO ChIpbsi. METOJbl YCTAaHOBJIEHUS MEPBUYHOM,
BTOPUYHOW M TPETHYHON CTPYKTYpbl OCNKOB. TE€XHWKH BBIPAMIUBAHUS KPHUCTAJIOB, MPUTOAHBIX IS
PEHTTEHOCTPYKTYPHOTO aHanu3a. JKu3HEeHHBIH UK U Kiaccudukamnus BupycoB. HobeneBckas mpemus mo
XUMUU 32 TEKYITUH TOJT C TOUKH 3PEHUSI TPUMEHEHHUS B METUIIMHCKON XUMUH.

4. O0beM y4eOHOM JUCHHUIJIMHBI

O0bemM TUCUUIIMHBI
Bup yueOHoit padoTbl Axan. | Actp.
3E
q, q,
OO01masi Tpy10eMKOCTb 1M CHUILIHHbBI 7 252 189
KonrakTHasi pa6oTa — ay{uTOPHbIE 3aHITHUS: 4,89 176 132
Jlexuun 0,89 32 24
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[TpakTrueckue 3aHATHS 0,89 32 24
B TOM 4HcIIe B opMe MPAKTHYECKON TOJATOTOBKU 0,89 32 24
JlabopaTopHbIie paboThI 3,11 112 84
B TOM 4HcIIe B OpMe MPAKTHYECKON TOJATOTOBKU 3,11 112 84
CamocrosiTeJbHas padora 1,11 40 30
CamocTosTeIbHOC H3YUYCHHE PA3/ICTIOB TUCIIUILUIMHBI 1,11 40 30
Bua koHTpoJIs:

IK3aMeH 1 36 27
KonTtakTHas paboTa — MpoMexXyTOYHAast aTTECTaIHs 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buj nTOroBoro KOHTpoJIs: OK3aMeH

AHHOTanus padoyeil NPOrpaMmMbl JUCHUIIIHMHBI
«DapManeBTHYECKH aHAJIM3 U CHCTEMA KOHTPOJISI KauecTBa JiekapcTBeHHbIX cpeacTsy» (b1.B.09)

1 Heab aucuumianHbl — GopMupoBaHue y o0ydaromuxcs CUCTEMaTU3UPOBaHHbBIX 3HaHUI B 00J1aCTH
CHHTETUYECKUX OHMOJOTUYECKH AaKTHBHBIX BEIIECTB C YINIYOJCHHBIMH 3HAaHUSMH KOHTPOJS KadyecTBa
JIEKapPCTBEHHBIX CPEJICTB, @ TAK)KE KOHTPOJIbHO-PA3PELUIUTEIBHON CUCTEMBI IIPU UX IIPOU3BOJCTBE.

2. B pesyabTrare u3y4eHusi AMCUMILIMHBI 00y4AIOLINIACH HOJIKEeH:

Obnadamye cleayoOmUMU KOMIIETCHIUAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:

[1K-4.1; [IK-4.2.

3namo:

- npeaMet papMareBTHUECKOW XUMUU H OCHOBBI (hapMaIieBTHYECKOTO aHATN3a,;

- HOpPMAaTHBHO-TIPAaBOBYIO 0a3y IpH IPOU3BOJACTBE M OCYIIECTBIEHUU KOHTpPOJIA KadecTBa
JIEKapPCTBEHHBIX CPEJICTB.

Ymemy:

— M3y4aTh U aHAIM3UPOBATH HEOOXOAMMYIO HH(OPMAIIHNIO, TEXHUUYECKHE CPEACTBA KOHTPOIS U
IIOKA3aTeNN OLICHKU COCTOSIHUSI KaueCTBA JIEKAPCTBEHHBIX CPEICTB;

— MPOBOJIUTH AHAJIM3 COCTOSHUS OOBEKTOB HAOIIOACHHUS, KOMIUIEKCHO OOOCHOBBIBATH
IIPUHUMAEMBIE U PEATTU3YEMBIE PEILICHUS.

Braoemy:

- 0a30BbIMM TIpUEMaMM M MeToAaMu (hapMaleBTUUECKOr0 aHalInW3a MpHU IPOU3BOJICTBE
JIEKapCTBEHHBIX CPEJICTB;

- HopMamMHu M TpaBuwiaMu GXP mpu mpou3BOACTBE M KOHTPOJE KauyecTBa JIEKapCTBEHHBIX
CPEICTB.

3 Kpartkoe conep:kanue JMCIHIITHHbI

Pazoen 1. @apmayesmuueckas xumus, HOPMAMUBHO-NPABOBAs OOKYMEHMAYUs HO KOHMPOTIO
Kauecmea aexapcmeenuvix cpeocms u I ocyoapcmeennaa @apmakones.

1.1. Ilpeamer (hapmanieBTUUECKONH XUMHUHU U €€ CBSI3b C IPYTUMH HayKaMu

1.2. Co3naHne HOBBIX CHHTETUYECKUX JIEKAPCTBEHHBIX CPEJICTB

1.3. denepanbHbIN 3aKOH O JIEKAPCTBEHHBIX CPEICTBAX

1.4. CrannapTsl KayecTBa JEKAPCTBEHHBIX CPENICTB

1.5. 'ocynapctBennas @apmakormnes

Pasoen 2. Hopmul GxP u anemenmol ¢hapmayesmuyeckoeo aHaiuza.

2.1. CootBercrBHe crannaptam GxP

2.2. Cucrembl obecrieueHus: KauecTBa Ha IPOU3BOJICTBE

2.3. Opranuzauusa aearenbHocTd otaena KoHTpons kadectBa (OKK) ¢dapmaneBTiuueckoro
IIPOU3BOJICTBA

2.4. TlpaBuna mpoU3BOACTBA U KOHTPOJIA KAUECTBA JICKAPCTBEHHBIX CPEJICTB

2.5. Oco0eHHOCTH aHalu3a JIEKAPCTBEHHBIX CPEJICTB OPraHMYECKOW U HEOPraHUYECKOH MPUPO/IBI

2.6. 'omeonaTnyeckre JeKapCTBEHHbBIE CPEICTBA

OO11ee KOIMYECTBO pa3iesioB 2.

4 O0beM yueOHO# JUCUMIITIMHBI
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4. O0beM y4eOHOH JUCHUIJIMHBI

B 3au. B akan.
Byl yue6HOM paboThI €IMHULIaX qacax
OO01mas TPy10eMKOCTh THCIUILIHHBI 110 Y4eOHOMY MUIAHY 3 108
AYAUTOpPHBIE 3aHATHS: 1,78 64
Jlexumu 0,45 16
[TpakTrueckue 3aHATHS 0,89 32
Jlaboparopust 0,44 16
CamocrosiTesibHas padora: 1,22 44
Bua uToroBoro KOHTpoJIs: 3a4eT ¢ OLICHKOM
B 3au. B actp.
Bunel yue6HoI paboTh eAUHULAX yacax
OO01masi Tpy10eMKOCTh IMCUMILVIMHBI 10 Y4eOHOMY ILIAHY 3 81
AyAUTOPHBIE 3AHATHS: 1,78 48
Jlexmun 0,45 12
[TpakTudeckue 3aHATHS 0,89 24
Jlaboparopust 0,44 12
CamocTosiTejibHas padoTa: 1,22 33
Buj nToroBoro KOHTpoOJIs: 3a4€T C OIEHKOI

AHHOTaNUs padoyeil NPOrpaMMbl AUCHUNITIHHBI
«ConuaJbHO-TICHX0JIOTHYeCKHEe OCHOBBI podeccuonaibHoro passurus» (b1.B.10)

1 Heap AUCHUIUIMHBI — (OPMUPOBAHUE COLMATHHO OTBETCTBEHHON JIMYHOCTH, CIIOCOOHOH K
caMOOpraHu3alliy U Pa3BUTHUIO, YMEIOIIEH BBICTPAaWBATh U PEAIM30BLIBATh CBOKO KM3HEHHYIO CTPATETHIO,
CIIOCOOHOM YIPaBISATH CBOMM BPEMEHEM B HOBBIX COIHAIBHBIX PEATHSIX, B YCIOBUSX HEMPEPHIBHOTO
o0pa3oBaHMs, yMEIOIIEH OCYIIECTBISTh COLIMAIbHOE B3aUMOJCHUCTBHE U PEATM30BLIBATH CBOIO POJIb B
KOMaH/Ie.

2 B pe3yabTare N3y4eHHs IMCUMILUINHBI 00y4al0IMACH T0JIKeH

OO6manath caeAyOMUMH KOMIETEHIIUSAMHA U UHIUKATOPAMU UX JIOCTUKCHUS:

VK-3.1, VK-3.2, VK-3.3, VK-3.4, VK-3.5, VK-6.2, VK-6.3

3nams:

e CYIIHOCTH MpOOJIEeM OpraHu3allid U CaMOOPTaHU3AIMK JIMYHOCTH, €€ TOBEICHHUS B TPYIIE B
YCJIOBHUSIX COBPEMEHHOT'0 00IIIECTBA M HEMPEPHIBHOTO 00PA30BAHMS;

e METOJbl CAMOOPTaHU3AIMN U Pa3BUTHS JIMUHOCTH, BBICTPAUBAHUS U peaIN3allUd TPACKTOPUHU
CaMOpa3BUTHUSA, BBIPAOOTKM IIEJETOoJlaraHusl W MOTHBAIIMOHHBIX YCTAaHOBOK, Pa3BUTHS
KOMMYHHKATHUBHBIX CIIOCOOHOCTEH 1 TIOBEJIEHUS B TPYIIIIE;

e OOIIyI0 KOHIEMIMIO TEXHOJOTUN OpraHU3allMd BPEMEHU M TMOBBIMICHUS 3()PEKTUBHOCTU €0
WCIIO0JIb30BaHUS;

e METOJMKH U3YYEHUS COIUATBHO-TICUXOJIOTHYECKUX SBIEHUW B cdepe ympaBieHUs U
caMOyMpaBleHUs JIMYHOCTH, TPYIIIbI, OpTraHU3aIUH.

Ymems:

e IUIAHUPOBATH U PEIIATh 33/1a4H TUYHOCTHOTO U IPOGECCHOHATHLHOTO Pa3BUTHS;

e AQHAIM3UPOBATH  CBOM  BO3MOXXHOCTH M  OTPAaHMYCHHUS,  HCIIOJB30BATh  METOJbI
CaMOJIMarHOCTUKH, CAMOITO3HAHUSI, CAMOPETYJISIIUN U CAMOBOCITUTAHUS;

e yCTaHABIHMBATh C KojuleraMd (OJHOTPYNITHUKAMHU) OTHOIIEHHUS, XapaKTEPHU3YIOITHUECS
3¢ (HEeKTHBHBIM YPOBHEM OOIIICHUS;

e TBOPUYECKH TIPUMEHATH B PEHICHUH MPAKTHUYECKUX 3a7ad WHCTPYMEHTHI TEXHOJIOTHI
OpraHHU3aIK BPEMEHU U MOBBIMIEHUS Y (HEKTUBHOCTH €T0 UCIIOJIb30BAHMUS.

Braoems:

— COLUMAJIbHBIMU M TCHUXOJIOTHYECKUMHU TEXHOJOTHSIMHU CaMOOpraHU3aliid U Pa3BUTHS JIMYHOCTH,
BBICTPAWBAHUS U PEATU3AIIMN TPACKTOPUN CAMOPA3BHUTHS;
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— WHCTPYMEHTaMH ONTHMM3AIUH HCIIOJIb30BAHUS BPEMEHH, HAaBBIKAMH IUIAHUPOBAHUS JIMYHOTO W
y4eOHOT0 BpEMEHHU, HABBIKAMHU CaMO0Opa30BaHuUs;

TEOPETUYECKUMH M  TMPAKTUYECKUMH  HaBBIKAMHU  MPEAYNPEKICHUS U pa3pelieHus

BHYTPHUJIMYHOCTHBIX U TPYIMITOBLIX KOH(IUKTOB;

— CII0cO0aMU MOTHBAIIMH YICHOB KOJUIEKTHBA K JIMYHOCTHOMY M IMPO(HECCHOHAILHOMY Pa3BUTHIO;

— CMOCOOHOCTSIMH K KOHCTPYKTHMBHOMY OOIIEHHIO B KOMaHfE, PeQIIEKCHH CBOETO TOBEICHUS H
JTUJIEPCKUMHU Ka4eCTBAMH.

3 Kpartkoe coep:kanne JUCIHHUIIHHBI

Pasoen 1. Obwecmeo. Hosbie ycnous u (pakmopsl pazeumus IUYHOCMU

ocoukrwnPE

CoBpeMeHHOE OOIIECTBO B YCJIOBHAX INI0OAIM3AMU M HH(POPMATH3AIIH.
ConuaibHbIe NPOLIECCHI

WHCTUTYTHI colManu3ayuy JIMIHOCTH

Huctutyt 00pazoBaHus

CounanpHas 3HaYUMOCTb Tpodeccun.

«Mos mpodeccusi B COBpEMEHHOM POCCHICKOM OOIIECTBEY

Pa3()eﬂ 2. Jluunocme. Couuaﬂbeze U ncuxojiocudecKkue mexHojaocuu camoopeanusayuu u
camopaseumust

1.

2
3.
4.
5

IIcuxoIoTust TMIHOCTH

Crtpareruu pa3BUTHs U CaMOPA3BUTHS JTUYHOCTH

Camoopranuzanus U caMopeanu3aius JMIHOCTH

JIMYHOCTH B CHCTEME HEMPEPHIBHOTO 00OpPa30BaHMS

Ilenemonaranue B JUYHOCTHOM U TpodeccnoHabHOM pa3BuTHH. [Ipaktukym «lloctpoeHue
Kapbephi.

Pasoen 3. I'pynna. Coyuanvuvie u ncuxonocuyeckue mMexXHOI02UU 2SPYRNOB020 HNOBEOeHUs U
auoepcmeda

1.

2
3.
4.
5

Komtektus u ero ¢popmupoBanue. [Ipakrukym «lIcuxonorust oOmeHus»

Crunu pykoBozacTBa 1 nuaepcrsa. [Ipaktukym «KomannoobpaszoBanue. JIngepcTBo»
[IpakTukym «YmpaBieHue KOH(IUKTHBIMHA CUTYaIHSIMUA B KOJUIEKTHBEY

IIpakTukym «MOTHBBI JINYHOCTHOTO POCTa»

ConuanbHO-TICUXOJIOTUYECKOE ~ 00ecliedeHre  yNpaBlieHUs  KOJUIEKTUBOM.  [IpakTukym
«MckyccTBO ynpaBisTh co00i»

OO611ee KOIMYECTBO pa3/IeiioB 3.
4 O0bem yueOHOH TUCHHMILINHBI

O0BeM TUCHHIITHHEI
Buj yueOHoit padoThl

3E | Akaa. 4. | AcTp.4.
O01asi TPy10€eMKOCTb M CHUIIITHHBI 2 72 54
KonTrakTHasi pa6oTa — ayIMTOPHBIE 3AHATHS: 1,33 48,0 36
Jlexun 0,44 16,0 12
IMpaktuueckue 3ansatus (I13) 0,89 32,0 24
CamocrosiTesibHas padora 0,67 32 18
KonTakTHas camocrositenbHas pabora 0,2 0,15

0,67
CamocTosTenbHOE U3YUYCHHUE Pa3/IeTIOB JUCITUTLIMHBI 23,8 17,85
Bua kouTpoJs: 3ager

AHHOTanus padoyeil NPOrpaMmMbl JUCHUNIMHBI

«CoBpeMeHHbIe HATIPABJICHUS U METO/IbI MOJTy4eHHsI OM0JIOTMYeCKU aKTUBHBIX BewecT» (b1.B.11)

1 Heab AUCHMIUIMHBI:

O3HAKOMJICHUE C COBPCMCHHBIMH HaIpPaBJICHUAMHU W TCHACHUWUAMHU B obacTu

MCETOHOB IIOJYUCHUS OMOJIOrNYECKU-aKTUBHBIX COGI[PIHCHHIZ, IIOBBIIICHHUEC Haquoﬁ )41 MCTOHOHOFHHCCKOﬁ
KOMHeTeHHI/If/'I CTYACHTA, HeO6XO)II/IMI)IX oJig pCeIICHUA HpO(i)eCCI/IOHaIH)HI)IX 3aJa4, CBsA3aHHBIX C
MMPOBCACHUCM HaquO-HCCHCHOBaTCHBCKOﬁ pa6OTLI
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2 U3yyeHue QMCHUILUIMHBI HATIPABJIEHO HA NMPUOOpPeTEeHHE CJeXYIONIUX KOMIIeTeHUMd U NHANKATOPOB
HX JIOCTHKEHHUS:
[1K-1-n.1; T1K-2

3namo:

— COBpEMEHHbIE TeHICHILIMU PAa3BUTHS U IPOOJIEMbl XUMUU OMOJIOTMUYECKH AaKTUBHBIX BEIIECTB;

— TEOPETUYECKHE OCHOBBI COBPEMEHHBIX METOJIOB IMOTYYCHHS OMOJIOTUYECKU AKTUBHBIX BEIIECCTB;

— crocoOBbl pa3ieIeHns U aHaJIM3a MPOCTPAHCTBEHHBIX H30MEPOB;

— IpUMEpPHI KATATUTHYECKUX MPOIIECCOB B XMMHH OMOJIOTUYCCKU AKTUBHBIX BEIIIECTB;

— IpUMEpPHI CTEPEOHANPABICHHOT'O CHHTE3a OMOJIOTMYECKH aKTUBHBIX BEIIECTB.

— METObl CHHTE3a 1 IPUMEHEHUSI MEYECHHBIX U30TOMaMH OMOJIOTMYECKU aKTUBHBIX BEIIECTB,

— IPUHIUIIBI CO3JaHUS CYTPAMOJICKYIISIPHBIX aHCaMOJIeH,

Ymemn:

— pa3paboTaTh CXeMbl CHHTE3a OMOJIOTUYECKH aKTHUBHBIX BEIIECTB C YYETOM MPHUHIIMIIOB CTPATETHH
OpPraHUYECKOI0 CUHTE3a;

— aHaJU3HPOBATH AJIbTEPHATUBHBIC METObl CUHTE32 KOHKPETHBIX BEIECTB C YYETOM JOCTYITHOCTH
peareHToB, CTaAMMHOCTH, CEJIEKTUBHOCTH IIPOLIECCa;

Braoemy:

— METOJaMH KPUTHYECKOTO aHaIH3a CIIocO00B CHHTE3a OMOJIOTUYECKH aKTUBHBIX BEIICCTB;

— METOJaMH CTEPEOHANPABIEHHOTO CUHTE3a LIE€JIeBBIX OMOIOrMYECKH aKTUBHBIX BEIIECTB;

— METOJIaMH COOPKH CYNPAMOJIEKYIISIPHBIX CTPYKTYP C 3aJJaHHBIMH CBOMCTBaMHU.

3 Kpartkoe cogep:xanue JUCHUIIIMHBI
BBenenue. Onucanue OCHOBHBIX pa3ienoB Kypca. CTpyKTypa Kypca W MpaBHiia PEHTHHTOBOM CHCTEMBI.
CoBpemeHHbIE MPOOIEMbl U TEHJICHIMU B XMMHHU OHMOJOTHMYECKH AKTUBHBIX BEIIECTB. TE€PMHHOIOTHS U
OCHOBHBIE TTOHSTHUSA.
Paznen 1. IlnanupoBanne CHHTE3a CJI0KHBIX OPraHUYECKHX MOJIEKYJ ¢ IPMMEHEHHEeM PeTPOCHHTe3a
1.1 Perpocunte3. OcHoBHbIC noHATHS. [[paBuiia 1 METOIBI TOCTPOEHUSI PETPOCUHTETUYECKOTO JIEPEBa.
1.2 Perponsl. Tunel U npuMeHEHUE PETPOHOB MIPHU OCYILECTBICHUHN PETPOCUHTE3A
Paznen 2. CrepeocenekTtuBHblii cunte3 BAB
2.1 TlpoctpanctBeHHass wu3omepus. HomeHkmaTypa u cmocoObl 0003HaueHHs. Meronbl aHanmu3a U
paszeneHus NpoCTPAHCTBEHHBIX U30MEPOB
2.2 Meroapl CHHTE3a YHUCTBIX SHAHTUO- U JIMACTEPEOMEPOB C NMPUMEHEHHEM XHUPAJIbHBIX PEAr€HTOB U
XUPAIBHBIX BCIIOMOTATEIbHBIX BEIIECTB
2.3 Mertoasl cuHTe3a MeToAbl CUHTE3a YMCThIX SHAHTHO- U JUACTEPEOMEPOB C MPUMEHEHHEM XHPaJIbHBIX
KaTaJn3aTopoOB
Pazgen 3. OcHoBbI cynpamoJsiekyjasspHoil xumuu. [IpuMeHeHHe cynmpamMoJieKyJSIPHBIX CHCTEM B
TEeXHOJIOTUM OMOJI0TNYeCKU-AKTHBHBIX BellleCTB
3.1 Ilpenmer cynpamosnekyasipHoi XuMur. OCHOBHBIE MIOHSATHUS U OMPeIeIeHUS
3.2 CympamoJieKyIsipHbIe aHCaMOJTH C 3apsDKEHHBIMH YaCTHIIAMH. «X035€Ba» KaTHOHOB U aHUOHOB
3.3 «Xo035€Ba» HEUTPAIbHBIX MOJIEKYIT
Paznen 4. Metoabl cUHTE3a M IPUMEHEHHE OPraHUYeCKHX COeIMHEeHU I, MeYeHbIX H30TONaMu
4.1 HowmeHkmnaTypa COEIWHEHHH, MEUEHHBIX H30TONMaMU. METONbl CHHTE3a OMONOTHYECKH-aKTUBHBIX
COCTMHEHU I, MEUCHHBIX H30TOITAMHU
4 O0bem yueOHOH TUCHUILINHBI

AHHOTanus padoyeil NPOrpaMmMbl AU CHUNIIHHBI
«COBpeMeHHble Hal'lpaBJIeHl/lﬂ N METOAbI nonyqe}mﬂ 6I/IOJIOFI/I‘ICCKI/I AKTUBHBIX BEIIIECTB»
1 Heap AMCHMILUIMHBI: O3HAKOMJICHHE C COBPEMEHHBIMH HAIMpPABICHUSIMH M TEHICHIUSMH B 00JIACTH
METOA0B l'IOJ'Iy‘IeHI/IH 6I/IOJ'IOFI/I'-IGCKI/I-3KTI/IBHBIX CO€)IPIH€HPII71, ITIOBBIIIICHHUC H&y‘—lHOfI nu MGTO)]OJIOFI/I'—IGCKOﬁ
KOMIETCHIIMA CTYACHTa, HEOOXOJUMBIX JJsi pelieHus NpOPECCHOHANBHBIX 3a7]ad, CBSI3aHHBIX C
MIPOBEICHUEM HAyYHO-HCCIIEIOBATEIHCKON PabOThI
2 U3y4yeHue THUCUMILIMHBI HAMIPABJICHO HA MPHOOpeTeHUE CJAeAYIONUX KOMIETEeHIIU U HHIMKATOPOB
HUX JOCTUKCHUIA
I1K-1; I1IK-2
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3namo:

— COBPEMEHHBIC TCHICHIIMU PA3BUTHS U MIPOOIEMbI XUMUU OMOJIOTMYECKH AaKTUBHBIX BEIIECTB;

— TEOPETUYECKHE OCHOBBI COBPEMEHHBIX METOJIOB MOJTYYeHHsI OMOJIOTUUECKH aKTUBHBIX BEIIECTB;

— CIIOCOOBI pa3/ieNieHUs U aHAJIN3a MPOCTPAHCTBEHHBIX U30MEPOB;

— IpUMeEpPHl KaTATUTUYECKUX MPOLIECCOB B XUMUU OMOJOTUYECKH aKTUBHBIX BEILIECTB;

— IIPUMEPHI CTEPEOHANPABICHHOTO CHHTE3a OMOJIOTMYECKH aKTUBHBIX BEIIECTB.

— METObl CHHTE3a U IPUMEHEHHSI MEYEHHBIX M30TONaMH OMOJIOTMYECKH aKTUBHBIX BELIECTB,

— IPUHIIUIIBI CO3JaHUS CYPAMOJICKYIISIPHBIX aHCaMOJIeH,

Ymemn:

— pa3paboTaTh CXeMbl CUHTE3a OMOJIOTUYECKH aKTHUBHBIX BEIIECTB C YYETOM MPHUHIIMIIOB CTPATErHU
OpPraHUYECKOI0 CUHTE3a;

— aHaJU3HMPOBATH AJIbTEPHATUBHBIE METO/bl CUHTE3a KOHKPETHBIX BEIIECTB C YYETOM JOCTYIHOCTHU
peareHTOB, CTaIMHHOCTH, CEJIEKTUBHOCTH MPOLIECCa;

Braoemy:

— METOJaMH KPUTUYECKOTO aHaIH3a Clioco00B CHHTE3a OMOJIOTUYECKH aKTUBHBIX BEIIECTB;

— METOJaMH CTEPEOHANPABIEHHOTO CUHTE3a LIEJeBBbIX OMOJIOITMYECKU aKTUBHBIX BEILECTB;

— METOJIaMH COOPKH CYNPAMOJIEKYIISIPHBIX CTPYKTYP C 3aJJaHHBIMH CBOMCTBAMHU.

3 Kpartkoe coaep:xaHue JUCHUILUIHHBI
BBenenue. Onucanue OCHOBHBIX pa3ienoB Kypca. CTpyKTypa Kypca W MpaBHiia PEHTHHTOBOM CHCTEMBI.
CoBpeMeHHbIE MPOOIEMbl U TEHJICHIIUH B XUMHUU OHUOJIOTMYECKH aKTUBHBIX BEIIECTB. TE€pPMHHOJIOTHS U
OCHOBHBIE TTOHSTHUA.
Paznen 1. IlnanupoBanue CHHTE3a CJI0KHBIX OPraHUYECKUX MOJIEKYJI ¢ IPMMEHEHUEeM PeTPOCUHTe3a
1.1 Perpocunte3. OcHoBHbIC noHATHS. [[paBuiia 1 METO/IBI TOCTPOEHUSI PETPOCUHTETUYECKOTO JIEPEeBa.
1.2 Perpounsl. Tunel U npuMeHEHUE PETPOHOB MIPHU OCYIIECTBICHUN PETPOCUHTE3A
Paznen 2. CrepeocenekTtuBHblii cunte3 BAB
2.1 TlpoctpancrtBeHHass uzomepusi. Homenknatypa u cmocoObl o0o3HaudeHus. MeTonbl aHaiau3a |
paszeneHus NpoCTPAHCTBEHHBIX U30MEPOB
2.2 Meroapl CHHTE3a YUCTBIX SHAHTUO- U JIMACTEPEOMEPOB C MPUMEHEHUEM XHUPAJIbHBIX PEAreHTOB U
XUPAIbHBIX BCIIOMOTATEIbHBIX BEIIECTB
2.3 Meroasl cuHTe3a MeToabl CUHTE3a YUCTBIX SHAHTHUO- U JUACTEPEOMEPOB C MPUMEHEHHEM XHPaJIbHBIX
KaTaJln3aTopoOB
Pazgen 3. OcHoBblI cynpamoJiekyjasipHoii xumuu. IlppMeHeHue cynpamosieKyJSIDHBIX CHCTEM B
TE€XHOJOTUM OMOJT0TNYeCKU-AKTHBHBIX BellleCTB
3.1 Ilpeamer cynpamonekyasipHoi XuMund. OCHOBHBIE TIOHATHUS U ONIPEIEICHUS
3.2 CympamoJieKyIsipHbIe aHCaMOJTH C 3apsDKEHHBIMH YaCTHIIAMH. «X035€Ba» KATHOHOB U aHUOHOB
3.3 «Xo035€Ba» HEUTPAIbHBIX MOJIEKYIT
Paznen 4. Metoabl cUHTE3a M IPUMEHEHHE OPraHUYeCKHUX COeIMHEHU I, MeYeHbIX U30TONaMu
4.1 HowmeHkmnarypa COEIWHEHHH, MEUEHHBIX H30TONMaMU. MeToabpl CHUHTEe3a OHOJOTHYECKH-aKTUBHBIX
COCTMHEHU I, MEUCHHBIX U30TOIIAMHU
4 O0beM yueOHOH TUCHMILINHBI

Bt vaebHoil DaGoThI Bcero 8 cemecTp 9 cemecTp
ARy P 3E | Akap.u.| 3E Axkaa.4. | 3E | Akap. u.

Oomas TPYAOEMKOCTh 5 180 2 79 3 108
AUCHUTLIHHBI
Kowrakruast — pabora -1 545 | g5 | ggg | 32 | 178 | 64
ayIMTOPHbIE 3aAHATHA:
Jlexuunn 0,89 32 0,44 16 0,45 16
[Tpaktuueckue 3austus (I13) 1,78 64 0,45 16 1,33 48
B ToM uhcne B opme | g 4g 64 0,45 16 1,33 48
IIPaKTHYECKON MTOATOTOBKH ' ' ’
CamocrosiTesibHas padora 2,33 84 1,11 40 1,22 44
KoHtakTHass camocrosTenbHas 2.33 0.6 111 0.2 1,22 0.4
pabora
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CamMocTosiITeNTbHOE W3y4YCHHE
pa3ziesIoB IUCIUIUIMHBI 834 39.8 43,6
Bua konTpossn:
Bu uTOroBoro KOHTPOJIst 3auer 3auyer ¢ OlEeHKOH
Bujbl yueoHoii paboTsl Bcero 8 cemecTp 9 cemectTp

3E AcTp. 4. 3E AcTp. 4. 3E AcTp. 4.
Oo6man TPYA0EMKOCTh 5 135 5 54 3 81
JUCUMILTHHBI
KonrakTHasi pa6ora -

2,67 72 0,89 24 1,78 48
ay/INTOPHbIE 3aHATHUS:

Jlexuuu 0,89 24 0,44 12 0,45 12
[Ipaktuueckue 3austus (I113) 1,78 48 0,45 12 1,33 36
B ToM umcne B (opme | 4g 48 0,45 12 1,33 36
MPAKTUYECKON MOJrOTOBKU ' ’ ’
CamocrosiTesibHas padoTa 2,33 63 1,11 30 1,22 33
KonTakTHas  camocTosATenbHas 045 015 03
pabora 233 1,11 1,22
CamocTosTenbHOoe U3Yy4EHUE 62 55 29 85 307
pa3esioB AUCIUTIIIMHBI ’ ’ '
Bua konTposs:

Bua uToroBoro KOHTpoJIst 3auer 3audeT ¢ OLEHKOM

AHHOTANUsA padoyeid MPOrpaMMbl JUCUUILIIMHBI
«CuHTe3 0H0JIOTHYECKH AKTHBHBIX BelllecTB U npekypcopos» (b1.B.12)

1 Heab AUCHUMILIMHBI — TpuOOpeTeHHE 3HAHUM W yMEHHl B 00JacTd mMpenapaTuBHOTO
OpPTaHMYECKOTO CHHTE3a OMOJIOTHYECKU aKTUBHBIX BEIIECTB, METOIaMHU MX UICHTH()HUKAIUH. .

2 B pe3yabTare N3y4eHHs IMCUMILUINHBI 00y4YaIOIMIACA M0 MPpOrpaMMe CHeluAJInTeTa J0JKeH:

Obnadams CneayONIMMU KOMIETEHIIMAME U UHANKaTopamu ux noctumxenus: [1K-1.1; [TK-4.1; TIK-
4.2.

3nameo:

- OCHOBHBIE KJacChl OWOJOTMYECKH aKTUBHBIX BEIECTB, METOAbl WX IMOJYYEeHHUs, aHaiu3a, 00IacTu
MIPUMEHEHUS.

Ymemy:

- BBIOpaTh PALIMOHAIBHYIO CXEMY CHHTE3a OMOJIOIMYECKH aKTHBHbBIE BEIIECTBA W3 JOCTYIHBIX HMCXOIHBIX
COEIMHEHUH, IPEUIOAKUTH METO/Ibl aHAIN3a MOTYYEHHBIX LIEJEBbIX BEIIECTB U MPEKYPCOPOB.

Braoemy:

- HaBbIKAMU TPEMapaTUBHOTO OPraHMYECKOTO CHUHTe3a, (U3UKO-XMMHUYECKMMHU METOJaMH aHalu3a,
UJIEHTU(DUKAITUN OPTAHUYECKUX OMOJIOTUYECKH aKTUBHBIX BEIIECTB.

3 Kpartkoe conep:kanue JMCIHIITHHbI

Beoenue.

Knaccudukanus Ouonornuecku akTUBHBIX BemecTB (BAB). OCHOBHBIE METONBI U MOAXOMBI MPH
CHHTE3€ U pa3paboTKe MeToI0B nony4deHuss bAB.

Pasxoen 1. Xumus u npumenenue azpoxumuieckux npenapamos.

CuHTe3 U MPUMEHEHHEe XUMHYECKUX CPEJICTB 3alIUThl pacTeHui. [ epOUInibl, MHCEKTOAKAPUIIUIBI,
¢bynarunuapl. CHHTE3 U MPUMEHEHHE PETYIATOpOB pocTa pacTeHuid. CHHTE3 M NMpUMEHEeHHe (EepOMOHOB,
PEryJISATOPOB POCTa M PA3BUTHSI HACEKOMBIX.

Paszoen 2. Xumusa u npumenenue niexapcmeeHHblx npenapamos.

ATOHUCTBHI U aHTarOHUCTHI HEHPOMEINATOPOB IIEHTPAITBHON U Tepu(epUIECKON HEPBHOW CHCTEMBI.
CepaeuHo-cocyaucThie CcpefacTBa. llpemaparbl, BIMSIONIME HAa WMMYHHYIO CHUCTEMY. AHTUOMOTHKH,
OaKTepHUIIUIHBIC TTperapaThl U AHTUMUKOTHKHU.
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OO611ee KOJTMYECTBO pa3IeiioB — 2.

4 O0beM yueOHO JUCUMIITIMHBI

O0beM TMCUMILTHHBI
Bun yuyeOHo# padoThI Axan. | Acip.
3E
u. 4.

O01asi TPY10€eMKOCTh M CHUTIITHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 3,56 128 96
B TOM 4ucJje B (popMe NPaAKTHYECKOI MOATOTOBKH 3,56 128 96
[Tpaxtrueckue 3ansatus (113) 1,78 64 48
B TOM 4HcCIIe B OpMe MPAKTHYECKON TOJATOTOBKU 1,78 64 48
JlabopaTtopHsbie padoTs (JIP) 1,78 64 48
B TOM 4HcCIIe B OpMe MPAKTHYECKON TOJATOTOBKU 1,78 64 48
CamocrosiTejibHas padora 0,44 16 12
KonTaktHas camocrositennbHas pabora 0,4 0,3

0,44
CamocTosiTeIbHOE U3YUYCHHE PA3IeTIOB JUCIIUILIMHBI 15,6 11,7
Buja koHTpOJS:
Buj HTOroBOro KOHTpOJIs: 3auer ¢ oueHKOiIl

AHHOTaus padoyeil NPorpaMMbl M CHHUIIJIMHBI
«IIcuxosorus pias xumukon» (b1.B.13)

1 Heab AUCHMIVIMHBI — TPUOOPETEHHWE CTyJCHTaMH 3HaHWUK B oOmacth 3(PQeKTUBHOIMA
KOMMYHHUKAllMM ¥ B3aUMOJEHCTBHMS B KOJUIEKTHBE, pa3BUTHE ICUXOJOTMYECKOM U JIMYHOCTHOU
KOMIIETEHTHOCTH  CTYJEHTOB, HEOOXOOUMOW i1  JajbHEHIIero  yCHEUIHOIO0  BXOXACHHUS B
po¢eCCHOHATIBHYIO CPeay.

2 B pe3yabTaTe H3y4eHUs] JUCHHUILUINHBI 00y4YalOIIUIics M0 MporpaMMe CIIelHAJIUTETA 10JIZKeH:

Obradame CIEAYIONTMMEI KOMITETSHITUSAMU U WHAHKaTopamu ux noctmwxkenns: YK-3.1; YK-3.2; VK-
3.3; YK-6.1; YK-6.2.

3name:
- OCHOBHBIC TICUXOJIOTHYECKHE TMOHATHS (TICMXWKA, CO3HAHWE, WHIWBHJI, JIMYHOCTH, WHIUBUIYATHHOCTD,
MCUXUYECKUE TPOIIECChl, KOMMYHHUKAIIMS, BOCIPHUSATHE, B3aUMOJCHCTBUE, IIeJeNojaranie u 1p.);
TICUXOJIOTHYECKUE OCOOECHHOCTH Tpolecca oOIeHus; Tpo(hecCHOHATbHO BaXXHBIE KAYeCTBA, 3HAYUMBIE IS
Oyay1ieit crnennaibHOCTH; CIOCOOBI pa3padOTKH ONTUMAIIBHBIX TPOrPaMM JOCTHKEHUS MPO(ecCrOHATbHBIX
meneu

Ymems:
- aHATM3UPOBATh CBOM BO3MOXKHOCTH M OTPAaHUYCHHUS, WCIIOJNB30BaTh METOJBI CaMOIUATrHOCTHKH,
CaMOIIO3HAHUs, CAMOPETyNIsAlMd M CaMOBOCIHTAHHUS; YyCTAaHABIMBATh C KOJUJIETaMHU OTHOIICHUS,
xapakrepusyronecs 3G(HEKTUBHBIM YPOBHEM OOIIEHUS; aHATU3UPOBATH MPOOJIIEMHBIE CUTYallUH C TOYKH
3peHUs TICUXOJIOTHH YeTIOBEKA.

Brnaoemw:
- HaBBIKaMU U METOJAaMH Pa3pelIeHHs MPOOIEMHBIX CUTYAIlHii, BOSHUKAIOIINX B Mpoiiecce o0meHus (B ToM
guclie KOH(IMKTHBIX); HABBIKAMH M METOJIaMH TIOBBIIIICHHS YPOBHS CAaMOMOTHBAIIMM K BBITOJHEHHUIO
npo(ecCHOHANBFHOM  EATEIhbHOCTH; METOJaMU IUIAHUPOBaHUS MPOo(ecCHOHANBHON  JesITeTbHOCTH,
1esenoiaraHus U pa3paboTKH ONMTUMAIBHBIX MPOTPAMM PeaTU3aIliu EH.

3 Kparkoe conep:kanue JMCIHUIITHHbI

Paszoen 1. Bseoenue 6 ncuxono2uio

[ToHsATHE «IICUXONOTUW» KaK Hayku. MeCTO IMCHXONOTHH B CHUCTeMe Hayk. VcTopusi pa3BUTUA
MICUXOJIOTHYECKOTO 3HAHWUS M OCHOBHBIC HANPABJICHHS B IICUXOJOTWUH. VHIWUBUI, JTUYHOCTH, CYOBEKT,
UHAUBUAYAIbHOCTh. [lcuxuka u opranu3Mm. [lcuxuka, moBeneHue U JeATenbHOCTh. OCHOBHBIE (DYHKIHU
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ncuxuky. Pa3BuTue ncuxuku B mpoliiecce OHTOreHesa u ¢uiaoreHe3da. Mosr u ncuxuka. CTpyKTypa IMCUXUKH.
CootHorieHre co3HaHus u Oecco3HareabHoro. OCHOBHbBIE TICHXUYECKUE mporiecchl. CTPyKTypa COZHAHUS.

Pazoen 2. IloznasamenvHuvle npoyeccol

Omymenue. Bocnpusitue. IlpencraBienue. Buumanue. Ilamsite. MpllsieHHE W WHTEJUICKT.
BooOpaxkenue. TBopuecTBo. OMouuu u uyBcTBa. [Icuxuyeckas perysiius moBeACHHs U JeSTEIbHOCTH.

Paszoen 3. Ilcuxonozus nuunocmu

TemnepameHT M XxapakTep B CTPYKTYp€ JHWYHOCTH. YCIIOBHS, MUCTOYHUKH M JBUXKYIIUE CHIIbI
MICUXHUYECKOTO pa3Butus. [Ipobrmema Bo3pacTa W Bo3pacTHOW mepuoam3anuu. ColuanbHas CHUTYaIus
pazButusa. Benymas pgedarenbHocTh. (OCOOCHHOCTH  Pa3BUTHUSL YEJOBEKa B  pa3HbIX BO3pacTax.
[Icuxosornueckue TEXHOIOTUN CaMOOPraHU3alMKU U CAMOPAa3BUTHS JIMYHOCTH.

OO11ee KOJIMYECTBO Pa3ACIioB — 3.

4 O0beM yueOHOi JUCUMIIJIMHBI

Buter yaeGHoit paGoTs: B 3auerHbiXx | B akamem. B acrp.
(SI17050500F:D Jacax dacax
O61asi TPYI0EMKOCTD THCIHUILUIHHBI 10 Y4eOHOMY ILUIAHY 2 72 54
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,3 48 36
Jlexnnu (JIek) 0,4 16 12
ITpaktryeckue 3anstus (I13) 0,9 32 24
CamocrosiTesibHas pa6ora (CP): 0,7 24 18
KoHTakTHas caMocTosTeNIbHas paboTa 0.7 0,2 0,15
Buibl caMmocTosTeIbHON pabOThI ’ 23,8 17,85
Buja koHTpOJS: 3ayerT

AHHOTaNuUs padoyeil MPOrpaMmMbl JUCHUNIIMHBI
«Kynbryposorus aisi xumukon» (b1.B.14)

1 Leab AUCHUILIMHBI — TNPHOOPETCHUE CTYISHTAMH KOMIUICKCHBIX 3HAHUM O MPUHIKNAX U
3aKOHOMEPHOCTSIX (PYHKIMOHUPOBAHUS KYJIBTYpHI B 00IIECTBE, (POPMUPOBAHUE IIMPOKOTO CIIEKTPA LIEHHOCTHBIX
OpHCHTaHHﬁ, BOCIIMTAHUC TCPHNHMMOCTU U YBAXXCHUA K CUCTEMaAM HUACAIIOB U HCHHOCTeﬁ APYyroro KyJbTypHOTO
THIIA, UHTEJUICKTYaJIbHOE ¥ HPABCTBEHHOE PA3BUTHE CTYICHTOB.

2 B pe3yabTaTe M3y4eHUs1 JUCHUILINHBI 00y4Yal0IMIACS M0 MporpaMMe ClenuajanuTeTa J0J/KeH:

Obaadame CIEAYIONMMI KOMITETSHITUSAMHU U WHAHKaTopamu ux noctmxkenus: YK-1.1; YK-1.2; VK-
1.5; VK-6.1; YK-6.2; YK-6.3.

3namy:
- IOHATUIHBIN anmapar KyJbTypOJIOTHH;
- TEOPETUYECKHNE OCHOBBI KYJIBTYPOJIOTHH;
- YMETb 00BSICHUTH (DEHOMEH KYJIbTYpPBI, €€ POJIb B UEIOBEUECKON )KU3HEAEITETbHOCTH;
- (hOpMBI U TUIIBI KYJIBTYpPBI;
- CIIOCOOBI MPUOOPETEHNS], XpaHEHUS U TIepejaul COLIMOKYJIBTYPHOTO OIIbITa;
- 6a30BbIe IEHHOCTH KYJIbTYpPHI;
- TEOPHUIO U UCTOPHIO MEXKYIBTYPHOU KOMMYHHKAIMH.
Ymems:
- IPUMEHSITH MOJIyYE€HHbIE 3HAHUS B MPOLIECCE;
- 00namaTh  KyJbTYpOJIOTUYECKOH  KOMIIETEHTHOCTBIO, MpEINoJaraiomeil Haluyue  ONpeAeiIeHHOU
COBOKYITHOCTH 3HAHUI;
- CaMOCTOSATENBHO OCBAUBATh LIEGHHOCTH MUPOBOM M OTEYECTBEHHOU KYJIBTYPBHI.
Bnaoemy:
- COBOKYITHOCTBIO 3HaHUI, 00€CTIeUNBAIOIINX IIHUPOKYIO SPYIUIHIIO U KYJIBTYpPHBIH KPyro3op;
- HaBbIKaMU IPOAYKTHBHOI'O JEJIOBOT0 OOILEHUS C MPEACTABUTEISIMU PA3INYHBIX KYIbTYP;
- YBQXXEHHUEM K KYJIbTYPHBIM LIEHHOCTSIM.
3 Kpartkoe conep:kanue JMCIUIITHHBI
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Pazoen 1. OcnosHuvie npobemvt meopuu Kyivmypol

1.1. KynapTyposorus kak Hayka.

[lenocTHOCTH TYMaHUTAPHOTO MK JucHUIUIMH. Crienuduka rymaHuTapHoro 3Hanusi CoBpeMeHHast
napagurma rymanusma. Kynbryponorus, kak rymanurapHas Hayka 20 B. Llenu u 3amauM AMCLMIIIMHBL
CrpykTypa KyJbTYpOJIOTMYECKOTO 3HaHUA. TeopeTHueckas W MNPUKIALHAsg KyiabTypoisiorus. Craryc
KYJIBTYPOJIOTH, KaK CaMOCTOSTENIbHOM oOnacTu 3HaHWUU O KyinbType. lIpeaMer W 3agadd KyabTYpPOJIOTH.
Kynbryponoruueckue meroanl. Crienupurka METOA0B HCCIeIOBaHUS KyIbTYypbl. [lomuaucuuninHapoHOCTh
¥ TUOKOCTh KYJIbTYPOJIOTHYECKOTO MOHMCKA.

1.2. ITpoGnema mporCXOXKISHUS U ONPEAeTIECHUS KYIbTYpPhI

[IpencraBienne o KyiapTypHOU peanbHOCTH. OcMbicieHHe (eHOMEHa U OMpeeNIeHUS MOHSTHS
KynbTypa. MHOTOOOpa3ue onpenenenuii. Kynprypa xak cmoco0 cymiecTBoBaHus yenoBeka. KymbTypa kKak
Teopuss u  oObmeHHOCThb. lloHATHe reHe3uca  KynabTyphl. KynbTyposornyeckue  KOHLEMLUU:
IBOJIIOIMOHUCTCKASA, TU(PPY3HOHUCTCKAs, TPYAOBasi, UIPOBAasA, LEHHOCTHAs, IMKIMYECKas, CTPYKTYPHO-
CUMBOJINYECKasi, OMOJIOTHYEeCKasi, ICUXOJIOTUYECKasi, KOCMUUYECKas, KOHIEHIHS KyJIbTYpHOIO PEeNIITUBU3MA.

1.3. Cucrema KynbTYphl, CTPYKTypHas IIEIOCTHOCTh M 3aKOHOMEPHOCTU (HYHKIIMOHHPOBAHWUSI.
Mopenu cuctemHoro noaxona. KynbTypa kak cucteMa COUMOKYIbTYPHOU pensiuuu. KynbTypa u JINYHOCTb.
UYenoBek Kak OOBEKT M CYOBEKT KyJbTypbl. CozepikaTeiabHble 3JIEMEHTHl KYJIbTYypbl: OObIlYau, HOPMBI,
neHHoctu. OCHOBHBIE BUABI KyJAbTyphl. MHTErpanus 1 KOMMyHHUKaLus B KyJbType. OyHKIMH B KYJIbTYpE:
aJIanTallMOHHAsA, PETYISATHBHAS, THOCEOJIOTHYECKAs, aKCUOJOrmueckass W HHGOpMAIMOHHAs (QYHKIHS,
cemuoTuyeckas QyHKIUS, KOMMYHUKaTUBHas, pekpeaTuBHas. OyHKIMS colManu3aluu.

1.4. KynpTypa Kak 3HaKOBO-CUMBOJIMYECKasi CUCTEMA

IIpupona, 4enoBek, KynbTypa. CMBICIOBOM MUP KylbTypbl. CHUMBOJIMYHOCTH SI3bIKA KYJBTYpBI.
Cemuotuka. OcobeHHocTh Mu(pa Kak crocoda TIOCTHXKEHUS JEHCTBUTENbHOCTH. Mudonornueckuit
cuMBOJIM3M. CHHKpeTH4HOCTh MU(a. CXOACTBO MOTHUBOB M CIO)KETOB B MU(OJOIMM Pa3IMYHBIX HAPOJIOB.
Apxetunsl B Kynbrype. Teopust K. I'. FOnra 06 apxerunax.

Paszoen 2. Jlunamuka u munonozuzayus Kyismypol

2.1. Ilpobnem nuHaMUKH KYJIbTYpPbl

EnuHCTBO M IPOTHUBOIONOXKHOCTh HUBUIIM3ALMH U KyJIbTYpbl. [loHsATHE nuBHIM3anuu. [{uBunuzanus
u BapBapcTBO. CTajualibHbIe U JIOKAJbHBIE TUIbI IuBwiIn3anuu. H. S. JlanuieBckuid v ero KOHIICTIIUS
KyJbTypHO-UcTOpHueckuXx THUnoB. O. Illmenrnep u ero Teopus unukiau3Ma KyiabTypbl. Konnenunus
nuBmimzanuu A. ToiaOu. I1. Copokun u ero Teopus nuBWIN3anuu. [[luHaMuka KynbTyphl. [[MCKpeTHOCTH
KyJbTYpHO-HCTOpUYecKkoro mpomecca. IIpobrmema auanora kynapTyp. CoBpeMEHHbIE NpPEICTABICHUS O
NEepCIEeKTUBAaX Pa3BUTHUS LIUBUIIM3ALIH.

2.2. [Ipobnema TUNOJOTU3AUN KYIbTYPbI

ConmanbHo-puiiocodcekue Teopun nporpecca. Tun kak KyabTyposjoruueckas kareropust. [IpuHiumns
TUIOJOTU3alMU KyNbTyphl. Tunonorus u kinaccupukanus. PeanbHble TUIIBI KYIBTYp U HI€AJIbHBIE MOJAEIH.
Peanbubie kynbTypHble TuUnbl. Tunonormueckas cucrema H. . Jlanunesckoro («Poccus m Epomay).
Konuenmus nokanbHeix KynbTyp O. nenrnepa («3akat EBponbi»). Tunonorus A. Toiin6u. MaeanbHble
Tunbl KynbTypbl. Ilonstue wmaeanpHoro tuna M. BeOepa. Ilonsitue KynbTypHOH «cBepxcuctembl» Il
CopokuHa.

Pazoen 3. Ilonamue cospemeHHOU KYIbmMypbl U pOJb POCCUUCKOU KYIbmMypbl 8 ee OdlbHelulem
paszsumuu

3.1. [Tonudouus MupoBoi KyabTypbl. MUp KyJIbTYpHhI U €€ KyJIbTypHbIE MUPBI

IIpuponHO-X034licTBEHHBIE TUIIBI KyJIbTypbl. ColalibHble TUIBI KyJIbTYpbl. MaccoBas KyiabTypa U
€€ OCHOBHbIE uepThl. OnurtapHas KyibTypa. Hapomnas xynbTypa. [IpodeccronanbhHas KynbTypa.
PernonanpHble THUIBI KyJIBTYPBI: BOCTOYHBIN W 3amaJHbIA. SI3bIYECKME U MOHOTEMCTHUYECKUE KYJIBTYPBHI.
XapakTepHble OCOOEHHOCTH MOHOTEUCTHYECKHMX KYJIbTYp: HWYyAau3M, XPUCTHAHCTBO, MYCYJIbMaHCTBO.
bynnuiickuil TMII KyJIBTYpBI.

3.2. BzaumoneicTBHE KyJIbTyp: OOOCOOJEHHOCTh, B3aUMOCBs3b. [ J0OaNbHBIE TPOOIEM
COBPEMEHHOCTH.

[Ipobrema 0060cOOIEHHOCTH KYJIbTYp. MeXaHW3Mbl U WCTOYHHMKH CYIIECTBOBAHMSI HCTOPUUYECKUX
TUNOB KylbTyp. CHHKpETHUYECKHI XapakTep NMEepBOOBITHOM KyabTypbl. Mudonornyeckas cocTaBiISIOMIAs
KYJIBTYpPbI MEPBBIX BOCTOUHBIX HMBHIM3AUMNA. CrHenuduka Xyn0KeCTBEHHOTO BHJIEHUS MHUpa aHTHYHOIO
TUIA KyJIbTYpbl. T€OLEHTPU3M KaK UJ€0JOTNYECKasi OCHOBA KYJIbTYPbl CPEIHEBEKOBbs. [ 'yMaHNU3M Kak s1po
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KyJbTYphl peHeccaHca. 3anagHas EBpoma 17-18 BB. kak panMoOHaJIbHBIA THIN KyJbTypbl. DOpMUpOBAHUE
WHIYCTpUAIbHON mMBWIM3auuu. Hauyano cTaHOBIEHUS MOCTUHAYCTPUAIBHOTO THUMHA KYyJIbTypbl. Wnes
Uasora KyJnbTyp. YIpo3a HUBENIHMPYIOIIEH HHTepHAlMoOHanu3anuu. [lapTukyispusm U yHUBepcalu3M B
KynbTyposioru. Juanorusm. KynbTyposorust 1 repMeHEeBTHKA.

3.3. IoMUHAHTHI KYyJITYpHOTrO pa3BuTusi Poccun

Pycckas xynbTypa Kak mpoCTpaHCcTBO Mexay Bocroxom m 3amamom. Mcropuueckoe cBoeoOpasme
pycckoi KyiabTypbl. [luHammka pa3Butusa. HepaBHOMEpPHOCTh KyJIbTYpHO-HCTOPHUYECKOTO IIpoliecca.
Huckpernocts. OTKPBITOCTh XapakTepa pYycCKol KynbTypbl. TBopueckas mnepepaboTkKa KyJIbTYPHBIX
BIUSHUI. Y3JI0BblE MOMEHTHI Pa3BUTHsS PYCCKOW KyNbTypbl. BiusHHe MpaBOCIaBHOTO XPHCTHAHCTBA.
bunapHOCTh (IBOMCTBEHHOCTH) PYCCKOM KyiIbTypbl. COOOpPHOCTh. MeHTabHBIE XapaKTEPUCTHKU PYCCKOU
KYJIbTYpBHI..

4 O0beM yueOHO# JUCUUIIJIMHBI

Buter yaeGHoit paGoTs: B 3auerHbiXx | B akamem. B acrp.
(SI17050500F:D Jacax dacax
O61asi TPYI0EMKOCTD THCIHUILUIHHBI 10 Y4eOHOMY ILUIAHY 2 72 54
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,3 48 36
Jlexnnu (JIek) 0,4 16 12
ITpaktryeckue 3anstus (I13) 0,9 32 24
CamocrosiTtesbaas pa6ora (CP): 0,7 24 18
KoHTakTHas caMocTosTeNIbHas paboTa 0.7 0,2 0,15
Buibl caMmocTosTeIbHON pabOThI ’ 23,8 17,85
Buja koHTpOJS: 3ayerT

AHHOTaNUs padoyeil NPOrpaMmMbl JUCHUNIHMHBI
«Kpucramnoxumun» (b1.B.15)

1 Heap AucHMIUIMHBI — (QOPMHPOBAHHME Y CTYACHTOB IPEICTABICHHS O BHYTPCHHEM CTPOCHHU
TBEPJOTO TEla W B3aUMOCBSI3U €r0 BHYTPCHHETO CTPOCHUSI C BHEIIHEH (opMod U (PU3HKO-XMMHUYECKUMHU
CBOMCTBaMH T CO3aHNs (DYHKITMOHATIBHBIX MATEPHAJIOB.

2 B pe3yabTaTe M3y4eHUs1 JUCHMUILINHBI 00y4al0IMIiCs M0 MporpaMMe CrenuajanuTeTa J0/KeH:

Obradoams CHENyIOMMMHA KOMIIETEHIIUSMU U WHAUKaTopamMu ux noctwkeHus: YK-6.1; T1K-1-1.2;
T1IK-3-u.2.

3nameo:
- OCHOBHBIE 3aKOHBI U IOHATHS KpUCTAJUIOTpapuu, KPUCTAIUIOXUMUU, MUHEPAJIOTUH U IeTporpaduu;
- 00IIIMe PUHITUITHI KJIACCH(PHUKAINN KPUCTALTHYECKUX CTPYKTYD;
- OCHOBHBIE METO/]Ibl UX U3YYEHUS MCCIIEJOBAHUS KPUCTAIIOB U UX (PU3UKO-XMMHUYECKHE CBOMCTBA.
Ymems:
- pelarth 3aJjauu, CBA3aHHbIE C OMMUCAHUEM CUMMETPUU U BHYTPEHHEH CTPYKTYphl KPHCTAILJIOB;
- YCTaHABIIMBATh B3aMMOCBSI3b MEXY KPHUCTALNTMYECKOH CTPYKTYPOH B (PU3HKO-XMMUYECKHUMHU CBOWCTBAMU;
- UCTIOJIb3ysl 3HAHMUSA OCHOBHBIX JUATHOCTHUYECKUX CBOWCTB MHHEPAIIOB M TOPHBIX MOPOJA MPOBOAMTH HX
OIHCaHUE;
- UCTIOJIb30BaTh COBpeMEHHble VIHTepHeT-pecypchl, TeMmaTuueckue O0a3bl JaHHBIX M MOJETUpPOBAHHE B
MPUKIIAIHBIX TIPOTrpaMMax JJIsi COCTABIICHHS OTIMCAHUS 33JaHHOTO KPUCTAUTHIECKOTO BEIIECTBA.
Braoemw:
- HaBBIKAMU MICHTHU(HUKAIINY BEIIECTBA IO JAHHBIM KaYeCTBEHHOTO PEHTTCHO(A30BOT0 aHAJIH3a,
- METOAMKON TPOBEACHHUS KPHCTAIOONTUYECKOIO0 M MMMEPCHOHHOTO METOJOB aHalu3a MHUHEPAJIOB M
MCKYCCTBEHHBIX KPUCTAJUTHICCKUX MTPOIYKTOB.
3 Kparkoe conep:kanue JMCIHIITHHbI
Beenenue. Coaepxanue u 3a1auu Kypca. CBsi3b Kpuctayiorpaduu, KpucTalsIOXUMUU, MUHEPAIOT U
U neTporpadguu ¢ 00IeTeOpeTHIECKUMHU TUCIUITTMHAMY U CIICIIHATIbHBIMU KYpCaMHu.
Pazoen 1. Kpucmannoepaghus
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[loHaTHe 0 KpHCTaIax: KpUCTAUINYECKAs M MPOCTPAHCTBEHHAs PEIIETKH, XapaKTepHbIe CBOICTBa
KPUCTANIOB, CHMMETPUS Kak NPUHIMN KiIacCU(UKAUU KpPUCTAJUIOB, MOHATHE 00 WM30TPONHBIX U
aHU30TPOIHBIX KPUCTAJUIAX, MEKIYHApOJIHAas CUMBOJMKA, NPaBUIa KPUCTAUIOrpapUuecKod YCTaHOBKU
KPHUCTAJIOB, CTepeorpaduuecKre MpOeKIMH U MPOSKIIUU TPaHel KPUCTAIUIOB.

@®opMbl UACaTbHBIX KPUCTAIIOB: OCHOBHBIE 3aKOHBI KpHcTalIorpaduu, HOHATHS MPOCTBIX U
KOMOWHUPOBAHHBIX (HOPM OTpaHEHHs, TPOCTHIE (GOPMBI OTPAHEHHSI HU3IIEH, CPeTHEH U BBICIICH KaTerOpHid,
CHUMBOJI ITPOCTON (POPMBI.

PeanbHble KpHUCTAJUIBI: OCHOBHBIE METOJIbI BBIPAIMBAHMS KPHCTAIJIOB M3 PACTBOPOB U PACIJIaBOB,
(opMBI pealIbHbIX KPUCTAILIOB.

Pazoen 2. Kpucmannoxumus

KpucraamoxumMuueckue XapakTepPUCTUKU CTPYKTYphl KpPUCTAJUIOB: TOHATHE 00 3JeMeHTax
CUMMETPHUHU KPUCTAJUIMYECKUX CTPYKTYp, pewmerkax O.bpaB3 u npocTpaHCTBEHHBIX IPYMIAX CUMMETPUH T10
E.C.®enopoy u A.lllendnucy, onpeneneHue uncia GOpMyIbHBIX €IMHUIl, KOOPAMHANMOHHBIX YUCEN U
KOOPJIMHAIIMOHHBIX MHOIOTPAaHHUKOB, IEKCaroHajbHas M KyOMuecKas IUIOTHEHIINE YINAaKOBKH, pacder
PEHTI€HOBCKOM IJIOTHOCTH.

Knaccugukanus KpUCTaNIMYECKUX CTPYKTYpP: OHNMCAHHUE OCHOBHBIX CTPYKTYPHBIX THIIOB IIPOCTBIX,
OMHAapHBIX W CIOXKHBIX COCIWHEHHH, MOHATHS H30CTPYKTYPHOCTh, H30MOpdu3M u momumopdusm,
KpUCTAUNIOXUMHUUYECKasl KJIacCU(PUKalMg CHIMKATOB, ONHUCAHUE CTPYKTYp OCHOBHBIX MOAM(pUKAIMN
KpeMHe3eMa (KBapll, TPHIUMHT, KPHCTOOAINT) U HEKOTOPBIX CHIIMKATOB.

OcHOBHbIE (U3NKO-XUMHUECKUE CBOMCTBA KPUCTAJUIOB M MX B3aUMOCBA3b CO CTPYKTYpPOW U THIIOM
XUMHAYECKOH cBsi3u. COBpEMEHHBIE METOIbI HCCIeNOBaHMA KpucTawioB. OOmMe NpeAcTaBiICHUS O
PEHTI€HOBCKUX METO/AX aHaJIM3a U Ka4eCTBEHHOM PEHTreHO()a30BOM aHalu3e, MICHTU(UKALUS BEleCTBA
10 JAHHBIM PEHTIeHO(Aa30BOT0 METO/Ia aHAIIN3A.

3. Munepanozus u nempozepagus

OOmrre cBeneHUs 0 MUHEepaax: Kiaccu(uKays MUHEPAIOB TI0 XUMHYECKOMY COCTaBY U OCHOBHBIE
IpPEJCTaBUTENIM pa3HbIX KJIACCOB, JUArHOCTUYECKUE CBOMCTBa MHUHEpaloB (reHe3uc, Mopgoiorus,
XUMHYECKHH COCTaB, IIBET, LIBET YepThl, OJIECK, TBEPAOCTb, CIAHHOCTb, MPO3PAYHOCTH, IIOTHOCTH).
OnpezneneHre MUHEPATIOB 110 UX (PU3HKO-MEXaHUUECKUM CBOMCTBAM.

[loHATHE O TOpPHBIX TIOPOJAAX: CHUCTEMAaTHKa TOPHBIX TIOPOA IO TEeHE3HCYy, Kiaccu(uKaIms
MarMaTHYeCKUX M OCaJ0YHBIX TOPHBIX MOPOJ, ONMUCAHHE MPEACTAaBUTENECH Pa3HBIX TUIIOB TOPHBIX MOPOJ,
OCHOBHBIE XapaKTEPUCTHKH TOPHBIX MOpOJ (T€HE3WC, MHUHEPANBHBIM COCTaB, CTPYKTYypa, TEKCTypa,
TBEPJOCTh, IUIOTHOCTh TOPHBIX mopof). OnpeneneHHe TOPHBIX MOPOJ MO HX (PUIHMKO-MEXaHUUYECKUM
CBOMCTBAaM.

4. Memoowvl onmuueckoeo ananu3a meepovix eeuecms

OCHOBHBIE TIOHSTHS ONTHYECKOTO aHalIM3a TBEPABIX BEIIECTB: MOJSPHU3ANUsS W JIBOHHOE
JTy4erperoMIIeHHEe CBeTa B KpHCcTaiaX, MOKa3aTeNu MPeJOMIIeHUs, ONTUYECKHE MHIMKATPUChl KPUCTAIIOB
BBICIICH, CpelHEH W HHU3IIEH KaTeropuH, AWCIEPCUS WHIAMKATPHCHI, aHU30TPONHS TOTJIOMEHHUS CBETa
KpHUCTaNIaMH (IUIEOXPOU3M).

Knaccuukanmss MHUKPOCKOTIOB M WX BO3MOXKHOCTH JUIS HCCJICIOBAHUS KPUCTAIUIMYECKHX U
aMOp(HBIX BEIIECTB, B TOM YHCJIE U NETPOrpaduuecKoro aHajln3a MUHEPAJIOB U TOPHBIX MOPO/I.

KpucrammoonTuuecknii ¥ HMMMEPCHOHHBIM METOABl aHaIW3a MHHEPAIOB W HMCKYCCTBEHHBIX
KPUCTANTNYECKUX MPOAYKTOB (CTEKJIA, KEPAMHUKH, KITMHKEPOB).

OO611ee KOTMYECTBO pa3aesioB — 4.

4 O0beM yueOHOH TUCHUIINHBI

. B 3auerHbix | B akagem. B actp.
Bunsl yueOHoI paboThI
eIMHUIIAX qacax qacax
OO0masi Tpy10eMKOCTh JHCHHILIMHBI 10 Y4eOHOMY ILIAHY 3 108 81
KoHTakTHasi paboTa — ayINTOPHbIE 3AHITHSI: 1,78 64 48
Jlexmm (JIek) 0,89 32 24
[Mpaktrueckue 3austus (I13) 0,89 32 24
CamocrosiTesbHas pa6ora (CP): 1,22 44 33
KoHTakTHas caMoCToATeNbHas paboTa 1,22 0,2 0,15
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Busl camocTosiTensHON paboThI 43,8 32,85

Bua konTpoJs: 3a4yeT

AHHOTanus padoyeil NPOrpaMMbl 1M CHHUIIJIMHBI
«Ctpoenne Bemectsa» (51.B.16)
1 Heap AMCHUIVIMHBI — Y4eOHON TUCIMIUIMHBI SBISETCA U3yYSHHE BOIIPOCOB TEOPUU XUMHUYECKOM
CBSI3M U DJIEKTPOHHOI'O CTPOEHHUS MOJeKyl. B Hem oco0oe BHHUMaHHE YAETSETCS YYCHHIO O CUMMETPUH,
TEOPUU TPYIII, a TAK)KE UCIOJb30BAHUIO JAaHHBIX ITOHATHI B TEOPUU XUMUUYECKOTO CTPOEHHUS.
2 B pe3yabTaTe H3yuyeHHs TUCHHUILUIMHBI 00y4aIONIUiics M0 MPOrpaMMe ClIeUAJINTETA J0JKEH:

Obnadams cAeAyOIMUMHA KOMIIETCHIMSIMU W MHIMKaTopaMu ux nocTiwkenus: YK-1.1; TIK-1-u.2;
T1K-3-u.2.

3uame:

- OCHOBHBIE COCTAaBJISIOIINE MEXMOJEKYJISIPHBIX B3aUMOJAEHCTBHM, CTPOEHHE KOHAECHCHUPOBAHHBIX (a3
(>kuaKocTel, aMOpP(HBIX BEIIECTB, KPUCTAJUIOB M Me30(a3) U MX MOBEPXHOCTEH;

- METOJl KOHCTAaHT 3KpaHupoBanus Crueirepa;

- CHMBOJIMKY aTOMHBIX TEPMOB;

- TeopeTudeckre ocHOBbI MeToga MO B BapuanTe XIOKKEJ.

Ymemn:

- BBIYUCIIATH SHEPTUH HIEKTPOHOB B MHOTOJIEKTPOHHBIX CUCTEMAX;

- IPOBOJIUTH 0003HAYEHUS TEPMOB aTOMOB B OCHOBHOM COCTOSTHHH I10 WX JIEKTPOHHBIM (hOpMyJIaMm;

- IPEJCTaBIATh rpauueCKy NOJSPHBIE AUAarpaMMbl BOJTHOBBIX (DYHKLIUH;

- IPOU3BOINTH BHIYHUCIICHUS TIOPSIIKOB CBsI3€H, 3 (HEKTUBHBIX 3apsI0B aTOMOB;

- HUCIOJb30BaTh OCHOBHBIC IIOHATHS TEOPUM CHMMETPUM I HMHTEPIPETAlUU XUMHUYECKOH CBS3U B
KOMIUIEKCHBIX COEAMHEHHUSX.

Braoemy:

- YETKUM IIPEJICTAaBICHUEM O pe3yibTaTax pemieHus ypaBHeHus lllpenunrepa ais pa3iudHbIX COCTOSHUIN
JIEKTPOHA B OJHOAJIEKTPOHHBIX CUCTEMAX.

3 Kpartkoe conep:kanue JMCIHUIIIHHbI

Pasoen 1. Teopus xumuueckoco cmpoenus. Keanmoso-mexanuueckoe onucanue amoma 8000pooa
(0OHOI1EKMPOHHBIX UOHOB) U MHO202]IEKIMPOHHBIX AMOMO8

1.1. OgHORIEKTPOHHBIE BOJHOBBIE (PYHKLMU aToma Bojaopona. KBaHTOBbIE COCTOSIHUS 3JIEKTPOHA.
Pemenne ypaBnenus lllpenunrepa st OTHORIEKTPOHHOTO aTOMa.

Copepxanue NOHATHM '"cTpoeHue BemiecTBa' M "CTpykTypa BemiecTBa'. Pa3iuuHble acIEKTHI
TEPMHHA "CTpOEHUE MOJIEKYN": TOMOJIOTUYECKUH, TEOMETPUUYECKUH, ANEKTPOHHBIN U JIp. YTOPSAOYEHHbIE U
HEYIOPsII0YEHHbIE CTPYKTYpPhl KOHJIEHCHUPOBAHHBIX (a3. OOmuit 0630p METOJ0B AKCHEPUMEHTAIBHOTO U
TEOPETHYECKOT0 U3YUYEHHS CTPOEHUS MOJIEKYJI U CTPOCHHUSI BEIIECTB.

OCHOBBI KJIACCHYECKON TEOPHUHM XHUMHYECKOrO CTpoeHHs. OCHOBHBIE MOJIO)KEHHS KIIACCUYECKOU
TEOPUM XHMHYECKOTO CTPOCHHs. MOIEKYISIpHBIE MOJEIH Pa3IMYHOIO YPOBHS B COBPEMEHHOM TEOPHUH
xumuyeckoro crpoeHus. CTpykrypHas ¢opmyna u rpad Mosekynsl. BenuuuHbl, omnpenensionie
TEOMETPUUECKYI0 KOH(PUTYPALIMIO MOJIEKYJIbI: MEKbSAJCPHbIE PACCTOSHUS, BaJICHTHBIE YIJIbI, ABYTPAHHbIE U
TOPCHOHHBIE YTJbl. BHyTpeHnHee Bpamenue. Konpopmaruu Monekyi.

BonnoBoe ypaBHenue IllpeguHrepa — OCHOBHOM TIOCTYJIAT KBAaHTOBOM MeXaHMKH. OCHOBHBIE
MOHSTHS ¥ IPUHLIUIIBI KBAHTOBOW XMMHH.

Pesynbrats! pemenus ypasHenus Llpenunrepa as atoma Bogopoza. [IpeodbpaszoBanue koopauHat u
pasznenenue nepeMeHHbIX. AHanu3 @-, O- u paauanTbHOTO ypaBHeHUH. KBaHTOBBIE COCTOSHUS SJEKTPOHA B
atoMe Bopopoaa. CriuH aekTpoHa. DkcnepuMeHT lltepna u I'epnaxa.

BonHoBBIE (hyHKIMH AJIEKTPOHA B aTOME BOJOPO/Ia. AHAIN3 PAAUATIBHON M YTIIOBOM COCTABIISIIONITUX
COOCTBEHHBIX (PYHKIMI 3JIE€KTPOHOB B aTOME BOJIOPOJIa JUISl Pa3IMYHbIX 3HaUeHUH n. DyHKINUU paraIbHOrO
Y YTJIOBOTO PACIpeNesIeHHs] BEPOSITHOCTH 3JIEKTPOHOB JUISl PA3JIMYHBIX COCTOAHMM. KOHTYpHBIE U MOJIApHBIE
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IUarpaMmbl JJIEKTPOHHBIX TUIOTHOCTEH [UIsi BOJOPOJNOMONOOHBIX opoOutaneil. CUMMETpusi aTOMHBIX
opOuTanei.

Mexanudeckass MOJeab MOJIeKyJibl. [loTeHIManpl mapHbIX B3auMOJEHCTBUNA. MeETon MOJIEKYISIPHOM
MEXaHUKH MPU aHATN3€ CTPOCHUSI MOJIEKYII.

1.2. Meron Xaptpu-®oxka. BomHnossie pyHkuuu no Xaptpu-DPoky. [IpubankeHHbIN METOT pelieHus
ypaBHenusi lllpenunrepa ¥ TOYHOCTH ATOro mpuONIMKeHUs. PaccMoTpeHue IBUKEHHSI DJIEKTPOHA B
ONPEJIETICHHOM MOJIEJIbHOM MOTEHILIAAJIE.

1.3. MHOro3JeKTpOHHBIE aTOMbI U TMEPUOAUYECKAs] CUCTEMA XUMUYECKHX 3JeMeHTOB. [loHsiTHe O
MeTOojie camocoriacoBaHHOTO mojsi. BomHoBeie ¢pynkumu Creiitepa. [IpaBuna Cneiitepa. Pacuer sHepruun
3JIEKTPOHOB M SHEPIMH MOHU3AIMU aTOMOB € ITIOMOILBIO METO/1a KOHCTAHT SKPAaHUPOBAHUS.

Paszoen 2. Dnexmponnoe cmpoenue amomos u Ilepuoouueckuti 3aKom.

2.1. Ipunnun Ilaynmu kak ¢yHIaMEHTAJIbHBIA TPUHIMIT KBAaHTOBOWM MeXaHHWKH. CleiacTBUS U3
npuHiuna Ilaymn.

2.2. TlpaBwia Xynna. Ilopsmox 3amonHeHus opOutaneii. [lonarue mynbTurieTHocTH. IloHsATHE
BBIPOXKIECHHOTO COCTOSIHUS.

2.3. CuMBOJIMKAa TEpPMOB aTOMOB. ATOMHBIE CIEKTpPbl U CHUMBOJBI TEpMOB. Pa3pemeHHble
sHepreTudeckue cocrosiuus mo Paccenmy-Caynpepcy (I-S-«cBsizb»). Ilonsitue o j-j-«cBsizu». Bekrophas
MoOJIeJIb aToMa. DIIEKTPOHHbIE KOH(PHUTYpalluu aTOMOB M 0003HAUEHUSI UX TEPMOB B OCHOBHOM COCTOSIHHH.

DNEeKTPUYECKHE U MarHUTHBIE CBOMCTBA. [IOCTOSIHHBIC BHEITHUE 3JIEKTPUYECKOE U MAarHUTHOE MOJIS.
JunonbHbIE MOMEHT U MOJSIPU3YEMOCTh MOJIEKYJ, MarHUTHbIK MOMEHT M MarHuWTHas BOCIPUUMYHUBOCTH
mosekyi. D¢ dektsl [lltapka u 3eemana. MarautHo-pe3onancubie (OI1P u SIMP) meroasl mccnemnoBanus
cTpoeHHsT MoJeKkyl. OnTudeckue CIEeKTphl MoOJIeKyld. BeposTHOCTHM mepexoaoB W mpaBuiia oTOopa Mpu
nepexojax MeEXAy pa3UYHbBIMH KBAaHTOBBIMH COCTOSIHUSIMH MOJIEKYJ. CBSI3b CIIEKTPOB MOJIEKYJ C HX
cTpoeHueM. OnpeneneHne CTPYKTYPHBIX XapaKTEPUCTUK MOJIEKYJ U3 CIIEKTPOCKOIMMYECKUX JaHHBIX.

Pazoen 3. Hcnonvzosanue memooa mMonexkyisapuuix opoumanei u meopuu cummempuu O0isi ONUCAHUSL
xumuyeckou cesasu. CmpoeHue KOHOeHCUPOBAHHbIX has3.

3.1. Tlomstne o mnPUOTMKEHHBIX cIrocobax pemieHus ypaBHenust Lllpeawmnarepa — wmeroze
BO3MYVILIEHUH H BapHallMOHHOM MeToje. BekoBbie ypaBHeHHS. Teopusi MOJEKYISPHBIX OpOUTANICH.
CumMeTpusi, IepeKpbIBaHuE OpOUTATICH U KOHTYPHBIC JHArpamMMbl 3JIEKTPOHHOHN IJIOTHOCTH IS JABYX- H
MHOT'O aTOMHBIX MoJiekyJl. Teopema Bupuana. CpaBHenue MmerogoB MO u BC.

Merox MO B Bapuante Xrokkens. TOMOJOTHMUECKUE MATPHUIIBI XIOKKEsI BEKOBOTO OIPEACIUTEIIS.
Pacuer »ddekTuBHBIX 3apsAI0B, TOPSAIKOB CBsi3ed M WHAEKCAa CBOOOJHOW BAJIEHTHOCTH aTOMOB C
JIeJIOKaIN30BaHHON TT-CBsI3b10. [opsAI0K CBSA3M U MEKaTOMHOE pacCTOSIHUE.

CooTHoOlIEHHE MEXAY 3JIEKTPOHHON IUIOTHOCTHIO, MOPSIAKOM CBSi3M W ee 3Hepruu. llonsTtue o
pacmmpeHHoM Metoe XIokkens. Mcrmonb3oBanne MeToa XIKKeNs B CUCTEMax C FreTepoaTOMaMH.

[ToTeHnManpHble TOBEPXHOCTH JJICKTPOHHBIX COCTOSHUN MoOJeKynd. Mx ofmas cTpykTypa
pasznuuHblie TUTBL. PaBHOBeCHBIE KOHPUTYparuu Moiekyid. CTpykTrypHas uzomepus. ONTUuecKrue U30MephI.
Konebanuss monekyn. CpeaHekBaApaTUUYHbIE CMEIICHHS aTOMOB (aMIUIUTYAbl konebanwuii). HopmanbHbIe
KoJieOaHMsl, YacTOThl HOPMAIBHBIX KOJIEOAHWH ¢ YaCTOThI OCHOBHBIX KOJIEOATEIBHBIX TIEPEXO0JI0B.
Konebanusi ¢ Gomnpiioi aMmiauTyaoi. Bpamienne Monekyn kak 1enoro. Pa3mudHble THUMBI MOJEKYISPHBIX
BOJIYKOB. DJIEKTPOHHOE CTPOCHUE MOJIEKY1. MonekynsipHble opOuTanu. IHTepnpeTanus CTpoeHUsI MOJIEKYJI
Ha OCHOBE OPOUTATBHBIX MOJIETIEH.

3.2. OcHOBHBIE 3JI€MEHTHI U ornepanuu cummeTpun. ['pynnsl cummerpun. Knaccudukanus Monaexys
110 TOYEYHBIM IPYIIaM CUMMETPUHU.

OOmue cBOMCTBA CUMMETPUM BOJHOBBIX (DYHKUMN M MOTEHIMAIbHBIX MOBEPXHOCTEH MOJIEKYI.
Knaccudukanus KBaHTOBBIX COCTOSIHUN MOJIEKYJT MO cuMMeTpur. CHMMETpHUST aTOMHBIX M MOJEKYSPHBIX
opOuTaiei.

Brnusinue cuMMeTpun paBHOBECHOW KOH(UTYpALIUHU SIep HAa CBOWCTBA MOJIEKYT U X TUHAMUYECKOE
MOBEeJICHUE (AMMOIBHBII MOMEHT M MOMEHTHI WHEPIMH, (OopMa HOPMAIBHBIX KOJEOaHWH, BBIPOXKICHHE
COCTOSTHUHM, COXpaHEHHE OpPOUTAIBHONW CHMMETPUM TPU XUMHYECKHX peakiusx u T.1.). OpOuraibHbe
KOPPEJSAIMOHHBIE THArPaMMBI.

3.3. IlpuBoaumble ¥ HENPUBOAMMBIE MPEACTABICHUS TOYEYHBIX TPYNI CUMMETpUU. MaTpuiibl
npeoOpa3oBaHMsl M MPEICTABIICHNE TPYIIIBI CHMMETpUU. HenmpuBoaumbie pecTaBiICHUS U UX 0003HAYEHUS
no Mannukeny. OCHOBHBIE CBOMCTBA HETIPUBOAUMBIX MpeAcTaBIeHU. TabmuIbl XapakTepoB TPyII.
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3.4. OnucaHne XMMHMYECKOM CBS3M B KOMIUIEKCHBIX COCIMHEHUSAX C HCIIONB30BAHMEM TEOPHUU
KPUCTAJIIMYECKOT0 TIOJIS1 M TEOPUH I10JIS JIUTAH0B.

Teopust kpucTalIMUecKOro mojs. 3aBUCUMOCTh SHEPrHM pPACLICIICHUs JMrangamu d-opOurtaneit
KOMILIEKCO00pa3oBareis OT Pa3InYHbIX (HAaKTOPOB. DHEPrHsl CTAOMIM3AIMK KPUCTALUTUYECKAM I10JIEM
JUraHlo0B B MOJIAX pa3HOW cummerpuu. KoBaneHTHble cBsizu B Komiuiekcax. Hedenokcermueckuit psn
nurangoB. Dddext Sdna-Temnepa u ero BIMsSHAE HA CBOWCTBA KOMIUICKCHBIX COSAHMHECHUN.

[IpuMeHeHMEe TeOpUM CUMMETPUM Uil OOBACHEHMs XMMHUYECKOH CBA3M B KOMIUIEKCHBIX
coeauHeHusx. Teopus mois auranaoB. MoiekymsipHble OpOUTaIN B KOMIUIEKCHBIX HOHaX. OOpa3oBanue m-
CBSI3M B KOMIIJICKCHBIX MOHAX.

Monekynbl TOpPOCTBIX M KOOPAMHALMOHHBIX HEOPraHMYECKHX coeauHeHui. IlomusnepHeie
KOMIUIEKCHBIE ~ coequHeHus.  XenaTbl. CrTpoeHue  opraHuyeckux  coeauHeHuid.  [lommdapansl
OneMmeHTOOpraHnyeckue coenquHeHus. Meramionensl. CoeiMHEeHUs BKIOUYeHUs (kiarparbl). PoTakcansl u
KaTeHaHbl. @ymnepensl. [lonuMepsl 1 GHONOIMMEPHI.

3.5. CtpoeHune KoHAeHCUpOBaHHBIX (a3. CTpykTypHas Kiaccu(uKalus KOHJCHCUPOBAaHHBIX (a3.
Nneanpubie kpuctaiipl. KpucTamisl ¢ HENOJIHOM YNOPSIOYEHHOCTBIO. JlOMEHHBIE CTPYKTYpbl. JKuakue
KpHUCTaIbl U pyrue me3odassl. AMopdHbie BemectBa. Kuakoctu. OcOOEHHOCTH CTPOSHUS NOJIMMEPHbIX
dbas.

Crpoenue >xkuakocTed M aMOp(HBIX BemecTB. MrHOBeHHas M KosebaTelabHO-yCpeIHEHHas
CTPYKTYypa >KUJKOCTH. AccolMaThl U KJIAcTephl B )KUIAKOCTIX. COBpEMEHHBIE METObI ONUCAHUS CTPYKTYPbI
xunkocted. daykryanuu U xKoppeasuuonHsie Gynkuuu. Cnenuduka amopduoro cocrossaus. CTpykTypa
IPOCTBIX KHJAKOcTed. PactBophl HeanekTponutoB. CTpyKTypa BOJABl M BOJIHBIX pacTBOpoB. CTpyKTypa
KHUJIKUX JEKTPOJIUTOB. MuIenioo0pa3oBaHue U CTPOSHUE MULIEIL.

Crpoenne me3zodas. Onpenenenne me3odas. Mertoapl m3ydeHHs UX CTPYKTypsl. [lmactuueckue
KpucTauibl. JKuJakue KpucTalibl (HEMaTHKH, CMEKTHKH, XOJECTepUKH U ap.). JKHIKOKpUCTAIMYECKOe
COCTOSIHME B OMOJIOTHUECKUX CUCTEMAaX.

Crpoenne kpucramnoB. Kpucramimyeckas pelieTka M KpUCTalLIMdecKas CTpyKTypa. PeanbpHble
KpUCTaLTBl. TUIBI TeEKTOB B pealbHbIX KpucTamiax. CuMmmerpusi kpuctamuioB. Kpucramiorpadudeckne
TOYEYHBIE TPYIIBl CUMMETPUH, THIIBI PELIETOK, IOHATHE O IPOCTPAHCTBEHHBIX IPYyNIaX CUMMETPUHU
KpUCTAJIJIOB. ATOMHBIE, MOHHBIE, MOJIEKYJIIPHBIE M JPYrHe THUIbI KpUCTauioB. Llenodeunslie, cioucToie u
KapKacHble CTPYKTyphl. /luHammka kpucrammdeckon pemerku. @oHoHHBIN cnekTp. CTpoeHue TBEpIBIX
pacTBOPOB. YIOPSAJOYEHHBIE TBEPABIE PACTBOPHI.

IToBepXHOCTb KOHAEHCHUPOBAHHBIX (pa3. OCOOEHHOCTH CTPOEHUS MOBEPXHOCTH KPHUCTAIJIOB U
xuakocted. CTpykTypa TpaHMIBl pasjiena KOHACHCUpPOBaHHbIX (a3. Mojekynasl U KiacTepbl Ha
noBepxHocTH. CTpYKTypa aJICOPOLIMOHHBIX CIIOEB.

OO611ee KOIMYECTBO pa3iesioB — 4.

4 O0beM yueOHOH TUCHMILINHBI

Brst yaeGHOM paGoTs: B 3auetHbIX | B akamem. B acrp.
€TMHUIIaX Jacax dacax
O0uas TPy/10eMKOCTh THCHHILIMHBI 0 Y4eOHOMY IJIAHY 2 72 54
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,33 48 36
Jlexru (JIek) 0,44 16 12
[Tpaktryeckue 3anstus (I13) 0,89 32 24
CamocrositesbHas pa6ora (CP): 0,67 24 18
KoHTakTHas caMoCToATeNbHas paboTa 0,2 0,15
0,67
Buybl camocTosiTenbHON paboThI 23,8 17,85
Bua konrpous: 3a4yeT

5.3 IucuMnJIuHbI 4acTH, GopMUPYeMOii YHACTHUKAMH 00pa30BaTeIbHBIX OTHOLIEHUH (AMCHUITHHBI
1o BbIOOPY)

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIIMHbBI
«AHpopmManHoHHbIE TEXHOJIOTHH B Hay4YHol aesaTeabHocTH» (B1.B.1B.01.01)
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1 [leap AUCHMIUVIMHBI — TMOJATOTOBKA CTYJICHTOB B 00JIACTH HH(POPMAIIMOHHOTO COMPOBOXKICHHS
HAYYHOU JICSITeIbHOCTH, TIPUBUTHE HABBIKOB CAMOCTOSTEILHOTO MOUCKA XUMUYECKOH HHPOPMAIIUU B Pa3IMYHBIX
HCTOYHHKAX.

2 B pe3ysabTaTe N3y4eHHs IMCUMILUIMHBI 00y4YAIOIIMIACA M0 MPOrpaMMe CHelUAJINTeTa J0JKeH:

Obnadams CIEAYIONIMMU KOMIIETEHIIUAMHA U WHAMKaTopamu ux aoctwkenus: [1K-2-u.1; [1IK-2-1.2.;
I1K-4.1; T1IK-4.2.

3uame:

- OCHOBHBIE COCTaBJISIIOIIME HWH(POPMALMOHHOIO O0OECHeUeHus: Npolecca CONPOBOKIACHUS HaydyHOH
JESATEIIbHOCTH, TOHSTHUSI U TEPMUHBI;

- OCHOBHBIE OTEUECTBEHHBIE U 3apyOekKHbIE HCTOYHUKH NMPO(UIbHON HHpOopMaLnu;

- 0011IMe IPUHIUIIBI TOTyYeHHsI, 00pabOTKM U aHaIHM3a HayYHOH HH(pOpMAIUH,

Ymemu:

- BBIACHATH KOHKPETHbIE WH(POPMALMOHHBIE TEXHOJOTWH, HEOOXOIuMble i HMH(OPMAIIMOHHOTO
o0ecreyeHus pa3InYHbIX HAY4YHBIX OTPEOHOCTEH;

- HaXOJIUTh NPOPHUIbHYI0 HH()OPMAIMIO B Pa3IMYHBIX OTEYECTBEHHBIX M 3apYyOEHKHBIX MH(POPMAITMOHHBIX
MaccuBax;

- 00pabaThIBaTh U aHATM3UPOBATH JAHHBIE C IIEbI0 BBISBICHHUS PEJICBAHTHOW WH(POPMAIINH,

Braoemy:

- 3HaHMSIMM O COBPEMEHHBIX aBTOMATHU3MPOBAHHBIX MHPOPMAIMOHHO-NOMCKOBBIX cuctemax (AUIIC), ux
BO3MOXHOCTSIX, CIIOCO0axX B3aUMOJIEHCTBUS C HUMH;

- MpaKTHYECKUMH  HaBbIKAaMHM  WHPOPMALMOHHOTO  TIOMCKA  C  TOMOIIBIO  TEXHOJIOTUH
TEJIEKOMMYHHUKAIIMOHHOTO 10CTyNa U VIHTepHET-TeXHOJIOTuii;

- OCHOBHBIMH TTOXOJIAMH JIJISl aHAJIM3a MOJIyYeHHON JaHHBIX C [EIbI0 HHPOPMALMOHHOTO YIOBIETBOPEHHS
Pa3JINYHBIX HAYYHBIX IOTPEOHOCTEH.

3 Kpartkoe coep:kanue JMCHUIIIHHbI

Pasoen 1. Beeoenue. Ocrognbie noHAmMUSA U MEPMUHDL.

Paccesnne wu crapenue wuHpopmanuu. Crenuduka HHPOPMAIUK 1O XUMHH H XHMHYECKOU
texHosoruu. llepBuunas u  BTOopuuHass uHpopmauus. DopMbl  CcBepThHIBaHUS  MHGPOPMALUU.
bubnuorpadpuueckoe omnucanue. Ilpumepsr OubmUorpaduueckoro OMHCaHUS  PA3TUYHBIX  BHJIOB
nepBorctouHukoB. ['OCT 7.1 — 2003 «bubnuorpaduyeckas 3anuch. bubnuorpaduyeckoe omnucanuer.
[IpuHIMIBI HAYYHOTO peQeprupOBaHUS U COCTABIECHUS HAYYHOTrO 0030pa.

Pasoen 2. TI'ocyoapcmeennas cucmema HayuHo-mexHuyeckou ungopmayuu. Hngpopmayuonnvie
usoanus u baswi dannulx.

I'ocynapctBeHHass cucreMa HaydHo-TexHMueckod uHpopmauun (I'CHTU). OcHOBHBIE OpraHsl
I'CHTHU. Pacnpenenenue mnotokoB HayduHoil uHpopmanuu cpeau opraHoB ['CHTU. Xapakrepuctuka u
Ha3Hau€HHE OCHOBHBIX BUAOB W3JaHMU. M37maHus oTeyecTBEHHBIX M 3apyOeXHbIX HH(POPMAIMOHHBIX
opraoB. OCHOBHBIE CIIPAaBOYHbIE U3AAHMUS.

Pasoen 3. Ilouck ungopmayuu ¢ nomowpio peghepamusubix HcypHaios.

Hctopust mosiBaeHus: pedepaTUBHBIX KXYpHAJIOB U MCIOJIB30BAaHME MX JUIS MOMCKA XMMHMYECKOM
uHpopmanuu. PedeparuBubie xypHaiasl Chemisches Zentralblat (I'epmanus), Chemical Abstracts (CILIA),
Xumus (Poccus). CpaBaurenbsHas xapakrepuctuka CA u P2KX.

3.1. PedepaTuBHbIi KypHAT «XUMUS».

OcHoBHBIE A71eMeHTHI pedeparuBHON nHPopMmaruu. CTpykTypa pedepaTUBHOTO KypHaIa «XUMUs»,
pyOpukamus, cuctemMa ykasareneid. Paznuunble anroputmel moucka c ucnoiszoBanueM PXKX. Ilpumeps
MOMCKAa XUMHYECKOM HH(poOpManuu ¢ ucnoiib3oBaHueM ABrtopckoro, [Ipeanmernoro, ®dopmynbHOrO M
[TatenTHOTO yKa3aTene.

3.2. Pedeparusnslii xxypHan «Chemical Abstractsy.

Cnyx6a Chemical Abstracts Service (CAS). Crpykrypa pedeparuBHoro xypHana «Chemical
Abstracts». Cucrema pyOpukanun. Cucrema TpeTHUHON HHPOpManuM — yKazaTelu. Pa3nuyHbie BUIIBI
noucka c¢ ucrnons3zoBanueM CA. [Ipumepsl moncka xumudeckoil mHGopManuu ¢ ucrnons3oBanuem Author
Index, Subject Index, Chemical Substance Index, Formula Index, Patent Index.

Pazoen 4. Omeuecmeennvie u 3apybedcHvle UCMOYHUKU UHDOpMAYUU NO XUMUU U CMEIHCHLIM
obracmsam.
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O0630p cymiecTByONUX MHPOPMAIMOHHBIX HCTOYHUKOB B 00JIACTH XUMHYECKOW WHMOpManuu u
CMEKHBIX HayK.

[leyaTHble W  9JEKTPOHHBIE HCTOYHMKM HHGpopmanuu. Pacmmpenue uHGOPMAIOHHOTO
IIPOCTPAHCTBA 32 CUET CO3JAaHMsI MIEKTPOHHBIX BEPCHM KYPHAJIOB U OTKPBITOIO JOCTYMNa K AJIEKTPOHHBIM
HNEPUOIMYECKUM H CIIPABOYHBIM M3JaHUAM. OrpaHndeHus: CBOOOJHOIO U aBTOPU30BAaHHOI'O J10CTYTIA.

WudopmannroHHble TOPTadbl M CAWTHl AJIEKTPOHHBIX HM3AAHUN: CAHT AIIEKTPOHHBIX >KYpHAIOB
AMepUKaHCKOTO XHMHYecKoro obmiectBa, moptan Informaworld m3marensctBa TAYLOR&FRANCIS,
unpopmanuonnblii mopran SCIENCE DIRECT wu3natensctBa ELSEVIER, mnopransl u31aTenbCTB
SPRINGER, WILLEY&SONS, caiitel npyrux wusaarenbcTtB. OOmme 0COOCHHOCTH IPEICTaBIICHHS
uHpopmanuu. Kpatkas xapakrepucTuka pecypcos.

OTKpBITBIE TOMCKOBBIE CUCTEMBI pedeparuBHOi nHPopManuu (Scirus, PubMed u ap.).

Pazoen 5. Ilouck ungpopmayuu ¢ /] AUIIC.

Nudopmanuonnsie cuctemsl (MC). Tlomsatue MUWC. Crpykrypa u knaccudukamus UWC.
ABTOMAaTU3UPOBaHHbIE HMH()OPMAIIMOHHO-TIOUCKOBBIE CHCTEMBI. J[HaloroBble IOUCKOBBIE CHCTEMBI —
OCHOBHBIE (DYHKIIMM M BO3MOKHOCTH, CcIIocoObI focTyna. OcobeHHOCTH 00pabOTKH M MOMCKAa XUMUYECKON
UHPOPMALIUK B TUAJIOTOBBIX cUcTeMaX. IIOMCKOBBIE CHCTEMBI 110 XMMHHU B MOJIMTEMATHYECKUX CIYXO0ax.
Creunanu3upoBaHHbIE TIOMCKOBBIE CUCTEMBI.

WHudopmanoHHbIe TEXHOJIOIMU U MH()OPMAILIMOHHBIE pecypchl. DTallbl pa3BUTUS WH(POPMALIMOHHBIX
TexHosmoruil. Bumgel wHPOpManmoHHBIX TexHONOTUH. CoBpeMEeHHbIE WH(POPMALMOHHBIE TEXHOJIOTHH.
OcHOBHBIE KOMIIOHEHTBI ~ TEIEKOMMYHUKAallMOHHOro noctyna Kk pecypcam AHWIIC. Anropurm
WHPOPMALIMOHHOTO TIOMCKa B PEXHME TeNeJoCTyna. BpIOOp JEKCHYeCKHX EeAMHUI], HCIIOJIb30BaHHE
JOTMYECKUX M TO3ULHOHHBIX omepaTopoB. MHbOpMalOHHO-NOUCKOBBIA A3bIK. Jlorumka u cTpaTerus
MIOKCKa.

ba3bl nannbix. banku pansbix. CTpykTypa, QyHKIMM, HazHaueHHe. Tumbl 0a3 JaHHBIX U OAHKOB
JTAaHHBIX.

5.1. AUIIC Bceepoccuiickoro MHCTUTYTa Hay4yHOU U TexHudeckoi nndopmanuu (BUHUTH).

OcHoBHBIE TTPOIYKTHI B yciayru, npenocrapisieMbic BUHUTU B obnactu Hayku UM TeXHUKH. ba3bl
nanabix BUHUTU. [lpenmernoe conep:kanue u HanosnHeHue. Ctpykrypa gokymeHntoB B b/l BUHUTH.
WNudpopmanmnonno-monckoBeiii s3bIK. [lonckoBas crparterusi. OcoOeHHOCTH moucka WHpopmauuud B b/l
BUHUTH. Ananu3 pe3yabTaToB IIOMCKAa IIO PEJIEBAHTHOCTHU. [IprMephsl OCyIIECTBIEHUS IOHUCKa
uH(pOpMallMU 1O pa3IMYHBIM BUJaM MOUCKOBBIX 3arpocoB B b/l BUHUTU.

5.2. AUIIC STN International.

Wudopmarmonno-nouckosas cuctema STN-International. Oco6ennoct AUIIC STN-International.
ba3zbr nannbix. CpaBautensubiii ananus ¢ b/l BUHUTU. Opranuszanus u BO3MOXHOCTH NTOMCKa. Pa3nnunbie
Bubl moucka (STN-easy, STN Express, STN on the Web u ap.).

WNudpopmannoHHO-TTIOMCKOBBIM s3bIKk Ipu pabote B STN-easy. IlomckoBas crparerus. AHanus
pe3ynbTaroB noucka. [Ipumepsl ocyiiecTBieHUs: MOMCKAa UHPOPMAIMHU MO PA3IUYHBIM BUAAM MOHUCKOBBIX
3anpocos B B/ STN-International.

Pazoen 6. Ilouck ungopmayuu 6 51eKmpOHHBIX HCYPHALAX.

6.1. MapopmannonHsie mpoayKThl u3narenscrBa Elsevier Ha miatdgopme Science Direct.

Hctopuss u KkpaTkas  XapakTepUCTHKa Hay4HbIX JIOKYMEHTOB wu3garensctBa  Elsevier.
Nupopmanmonnsiii mopran Science Direct — mopram goctyma K 3JeKTpoHHBIM m3nanusiv  Elsevier.
OcHoBHbIE HaNpaBJICHHs Pa3BUTHSI ITOpTaia.

OcHOBHOE M KOHTEKCTHOE MEHIO0 mopTtaia Science Direct, perucrpanus Ha mopTaje, OCHOBHBIE
(MpoCMOTp KypHAJIOB MO HAa3BAaHUSIM U MPEAMETY, ObICTPBIM M PACIIUPEHHBIN MOUCK) U JOMOJHUTEIbHbIE
(HacTpOMKH, CO3/1aHUE ONOBEIICHWH O MOSABICHMM CTaTeil MO TeMe, M3 KOHKPETHOI0 HAaWMEHOBAaHUS
JKypHaJla, OMOBEIEHUE O IUTUPOBAHUU CTaThH) YCIYT'H; BO3MOKHOCTH MPU CBOOOHOM JOCTYIIE U JOCTYIIE
10 MTOATIHCKE.

WnTepdeiic cTpaHuilbl KOHKPETHOTO U3JaHUS (HaMMEHOBaHUS KypHaina). MHpopmalnoHHbIe
BO3MOXHOCTH CTpPaHUIIBI (JOCTYIMHOCTh KypHajia JUIsd MOoJb30BaTess, HHPopMaLus 00 W3aHUU, Tepexo]l K
Article in Press).

[TouckoBeiii uHTEpdeiic. bpicTpblii mouCK (CBOOOMHBIM JOCTYN) M pacHIUPEHHBIH TOUCK (TIO
MOJIUCKE), YTOUHEHHE pe3ynbTaToB noucka. [lonckoBslii 361k oprana Science Direct.
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[IpocMOTp pe3ynbTaToB MOMCKA, BUIBI BBIBOJA pe3yJabTaTOB moucka. OCOOEHHOCTH MPOCMOTpa
HOJHBIX TEKCTOB cTareil B html- u pdf-popmarax. JlononHutensHpie GyHKINH.

Pazoen 7. Dnexmponnvie uzoanus AmMepukanckoeo Xumuyeckoeo oouwecmaa.

OOmass xapakTepUCTHKA JJICKTPOHHBIX M3JaHUH AMEPUKAHCKOTO XHWMHYECKOro OO0IIecTBa
(TemaTHKa, MHACKCHI ITUTUPOBaHUs, peTpocriekTrBa). OcHOBHON umHTepdeiic moprana http://pubs.acs.org.
WNndopmanmonnsie BO3MOXKHOCTH caiita. OcHOBHOe MeHI0. BecnomoratensHoe 00koBoe MeHro. I[IpocMotp
OTJIeIbHBIX HAUMEHOBAHU 3JIEKTPOHHBIX HU3JaHHA.

[TonckoBble BO3MOXHOCTH. BBICTpBINI M pacHIMPEHHBIH MOMCK, MOUCK KOHKPETHOW ITyOJIHKAIIHH.
[Tonsitue DOI. TTonckoBBIi S3bIK caiiTa, OCOOCHHOCTH IMOMCKAa 1O yMoJd4aHuio. [IpocMOTp pe3ynabTaTtoB
noucka. OrpaHndeHusi CBOOOJHOrO AOCTYyINa M JocTyna o noamnucke. OCoOEHHOCTH MPOCMOTpPa IMOJIHBIX
TekcToB crareit B html- u pdf-popmarax. JlomoiHUTENbHBIE BO3MOXHOCTH (COXpaHEHHE PE3yIbTaTOB
MOMCKA U JIp.).

Paszoen 8. Unghopmayuonnvie pecypcol cemu Internet

['mobGanbHble KOMIBIOTEPHBIE CETU. BO3MOXKHOCTH KOMIIBIOTEPHBIX CeTel B mepefaue U oOMeHe
uHpopmanueii. [nobanpHas cerb Internet. HMcropust coszmanust u  pa3Butus. OCHOBHBIE YCIYTH
KOMITBIOTEPHBIX CETEH: AJIEKTpOHHas mouta W TenekoHpepeniuu, Telnet, FTP, WWW. Hasnauenue,
INPUHLIMIIBI IEUCTBUA, CTPYKTYpa, BO3MOKHOCTH. Vcronb3oBaHME MOMCKOBBIX cUCTEM Internet it moucka
nHpopmanuu.

[Tone3nble pecypchl XuMUUECKON HH(pOpMaluy, J0CTYIIHbIE Yepe3 ceThb Internet.

8.1. ITouckosas cucrema Scirus.

CreunanusupoBaHHash IOUCKOBasg cuctema Internet, conepskamias HaydyHyl0 HHGOpPMAIUIO,
COOpaHHYIO W3 pa3IUYHBIX PECYpPCOB CeTH. AHAlW3 JIOKyMEHTOB, HAWJIEHHBIX B pe3yJbTaTe IOUCKA.
Bo3moxHOCTH MX HCIIOJIB30BaHUS.

Pa3zoen 9. Hcmounuxku namenmuoui unghopmayuu

[laTenTHast JOKyMeHTanusl Kak MH(OpMalUMOHHbIA MaccuB. OCHOBHbBIE MOHATUS U ONPEIEICHUS B
obnactu mareHtoBeneHus. OObekThl u300peTenmii. [larenTHoe 3akoHOmaTenscTBO PO (I'pakmaHckuit
konekc P®, gacte uerBepras. 'maBa VII «lIpaBa Ha OOBEKTHI HMHTEIUIEKTYAJIIbHOW COOCTBEHHOCTH W
CpeICTBa MHAWBHIyaTu3aluny»). MexayHnaponnas nateHTHas kiaccudpukanus (MIIK).

[TatentHpiid monck. OcoOeHHOCTH ToOUCKa. OTe4ecTBEHHBIE M 3apyOeKHBbIE aBTOMATH3UPOBAHHEIC
UH(POPMALIMOHHO-TIONCKOBbIE  CHUCTEMbI TMaTeHTHOM uHpopManuu. XapakTepuCTHUKA, OpraHu3alus,
BO3MO>KHOCTH TOUCKA.

9.1. Bl ®enepanbHOro MHCTUTYTA MPOMBITILIeHHOH cobcTBenHoCcTH (DUTIC).

OcHosuble ¢pyakiuu OUIIC, npoayktel u ycayru. bl narentnoit unpopmanu OUIIC. Cocras u
BO3MOXXHOCTH gocTyna. CTpykTypa mareHTHoro aokymenTta B bJI. CocraBieHne pa3iauyHBIX BapHaHTOB
MOMCKOBBIX 3ampocoB. [lpumepsl mnpoBeneHHs TOWCKa B pedepaTuBHOM H TOJHOTEKCTOBOM B/
«M306peTeHns». AHamu3 pe3ysbTaToB MUCKA.

9.2. BJ Awmepukanckoro mateHTHoro BemomctBa United States Patent and Trademark Office
(USPTO).

CocraB B/l USPTO. Bosmoxnoctu poctyna. CTpykTypa NDaTeHTHOro jJokymeHTa B B/l
CocraBieHHe pa3IM4HBIX BAPUAHTOB IIOMCKOBBIX 3ampocoB. [Ipumepbl mNpoBeneHUs TIOMCKA B
nosHoTekcToBor B/l «M300peTenus». AHanu3 pe3ynbTaTOB MOKUCKA.

9.3. b1 ESPACENET.

Komnekuust marentHeix b/ ESPACENET. Bosmoxnoctu nocryna. CTpykTypa MaT€HTHOTO
nokymeHnta B BJ[. CocraBneHue pasnMuHBIX BapUaHTOB IOMCKOBBIX 3ampocoB. [lpumepsl mposeneHus
noucka B b/l ESPACENET. Ananu3 pe3yinbTaToB MOKCKA.

Paznen 10. Bo3aMokHOCTH cO3/1aHNS COOCTBEHHBIX HH()OPMAIIMOHHBIX TPODHUIIEH.

Hcnonb3oBaHue npoOIeMHO-OpUEHTUPOBAHHBIX HH()OPMAIIMOHHBIX MAacCHUBOB, OTOOpPAaHHBIX U3
Pa3INYHBIX UHPOPMALMOHHBIX HCTOUHUKOB I CO3/IaHUS COOCTBEHHBIX MPOQHIIEH.

Oo6mee xonmyecTBo pasaenos — 10.

4 O0beM yueOHOH TUCHHMIINHBI

Buitbl VieGHOMN paGOThL B 3auernrix | B akanmem. B acrp.
LY p CIUHAIIaX gacax qacax
O0masi TpyA0eMKOCTh JHCIHUILIMHBI 110 Y4e0HOMY ILIAHY 2 72 54
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KoHTakTHas pa6oTa — ayIUTOPHBIE 3aHATHA: 1,33 48 36
Jlextuu (JIek) 0,44 16 12
IMpaktuueckue 3austus (I13) 0,89 32 24
CamocrosTesansnasi pagora (CP): 0,67 24 18
KoHTakTHas caMoCToATeIbHas paboTa 0,2 0,15
- 0,67
Bu/IBI CAMOCTOSATENBHOM pabOThI 23,8 17,85
Bua xonTposs: 3a4yer

AHHOTaNus padoyeil NPOrpaMmMbl JUCHUIIIMHBI
«3amuTa HHTEJLUIEKTYalbHOl coocTBeHHocTH» (B1.B./[B.01.02)

1 Heab AMCUMIJIMHBI — 03HAKOMJICHHE CTYICHTOB C KOHIICTITYaJIbHBIMH OCHOBaMHU M300peTaTeIhCKOM
JESTEIbHOCTH KaK COBPEMEHHOW KOMIUIEKCHOM Hayku 00 O0OBbEKTaxX MHTEJUIEKTYyalbHON coOCTBeHHOCTH. JlaTh
CTYJICHTaM TPEJCTaBJIEHUE O MPABOBOM 3aIUTE PE3yJbTaTOB MHTEIUIEKTYAIbHON NESTEILHOCTH, B OCOOCHHOCTH
MNPUMEHUTECIIBHO K 00BEKTaM IIATEHTHOIO ImpaBa B obiactu XUMMHWU, XUMHYECKOU TEXHOJIOTUHM U CMEXKHBIX HayK, O
IMPOBCACHNHU MAaTCHTHBIX HCCHCI[OBaHHﬁ.

2 B pe3yabTaTe H3y4eHHUs IMCUMILUIMHBI 00y4YaIOIMIiCA M0 MporpaMMe CHeluaJInTeTa J0JKeH:

Obradoame CIeAYIONMMEA KOMITETSHITUSAMU W UHAUKaTopamu ux noctmxkernus: [1K-2-u.1; T1IK-2-1.2.;
[1K-4.1; T1IK-4.2.

3nameo:
- TIOHSITHE UHTEJUICKTYaIbHOM COOCTBEHHOCTH, OOBEKTHl HHTEIUICKTYAIbHOH COOCTBEHHOCTH U CIIOCOOBI UX
3alIUThl, 00BEKTHI IPOMBIIIIICHHOW COOCTBEHHOCTH B 00JIACTH XUMUHM U XMMHYECKON TEXHOJIOTUU;
- 00BEKTHI IPABOBOM OXPaHbI, KPUTEPUN U300PETATEIILCTBA;
- BO3MOXHOCTH HCHOJb30BAaHUSI aBTOMATHU3HPOBAHHBIX HH(OPMAIIMOHHO-TIOMCKOBBIX CHUCTEM IaTEHTHOU
JIOKYMEHTAIUH;
- cojepKaHME ATAroB Mpoiecca MHMOPMALMOHHBIX M MATEHTHBIX HCCIEAOBAHUN, UX MECTO U POIb B
YIPABJICHUH B MHHOBAIIMOHHOW JIEATEITbHOCTHIO;
- HOPMATHUBHbBIE JOKYMEHTHI U TMpaBWiia B YaCTH HOPMATHBHO-TIPABOBOTO OOECIeUeHUs] MAaTEHTOBaHUS U
odopMIIeHUS PE3YTHTATOB MHBIX HH(OOPMAITMOHHBIX UCCIICIOBAHUI;

Ymems:
- OPUEHTHPOBATHCS B COBPEMEHHOM HWH(OPMAIIMOHHOM IIOTOKE, padoTaTh C HCTOYHHUKAMHU MATCHTHOU
uH(pOpMaIlMK, MPUMEHSTHh IOJYYEeHHBbIE 3HAHUSA s PelIeHHs] MPHUKIAIHBIX 3afad MpodecCHOHATbHON
NesTeTbHOCTH;
- IPOBOJUTH NMAaTEHTHBIA U HHPOPMAIIMOHHBIN MOKCK;
- BBISIBIISITh M300PETCHHE WM WHOW OOBEKT MATEHTHOTO TMpaBa B pe3yibTaTaxX MPOBOJMMBIX UM HAYIHBIX
UCCJICIOBAaHUM B OOJIACTH XMMHH, XUMUYECKOW TEXHOJIOTMHM U CMEXHBIX HayK, MOJTOTOBUTH 3asBKY Ha
U300peTeHuE;
- 0opMIIATH 3asBKH Ha aTeHT PD u pe3ynbTarhl HHBIX HH()OPMAIIMOHHO-aHATUTUYECKUX UCCIIETOBAaHUH.

Braoemy:
- THCTPYMEHTaMU MH()OPMAIIMOHHOTO MATEHTHOTO MOMCKA U MPOBEACHUS MaTEHTHBIX UCCIEIOBaHHH, B TOM
YucIie Mo 0a3aM JaHHBIX POCCHUICKHUX U 3apyOeKHBIX MMATCHTHBIX BEJOMCTB;
- HaBBIKaMU OIIEHKH MMaTeHTOCIIOCOOHOCTH OOBEKTOB MATEHTHOTO MpaBa, B 0COOCHHOCTH U300PETEHHUIA;
- IOJTOTOBKH 3asBOK Ha M300pETEHUS.

3 Kparkoe conep:kanue JMCIHUIITHHbI

Pa3zoen 1. Beeoenue. Xapaxmepucmuxka 00bekmo8 uHmeleKmyaibHol cOOCmMe8eHHOCmuU

1.1 TlonsTne wWHTeIUIEKTyalnbHON coOcTBeHHOCTH. [Ipeamer, cucTeMa W UCTOYHUKU IMATEHTHOTO
npasa.

1.2 Meronuueckue cpeAcTBa 3aluThl. [IpaBoBOE perynupoBaHHE OTHOIIEHUH B chepe HAyKH U
TeXHUKHU B PD.

1.3 TloHsATHE U KPUTEPUH OXPAHOCTIOCOOHOCTH OOBEKTOB MHTEIUIEKTYATHbHOW COOCTBEHHOCTH.

1.4 TTaTtenTHOE 3aK0OHOAATETLCTBO PD.

1.5 [lopsinok BbIIaYM OXpPaHHBIX JOKYMEHTOB. —
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1.6 Coneprkanrie u 00BEM MpaB, OCHOBAHHBIX Ha OXPAaHHOM JJOKYMEHTE (ITaTeHTE).

Pasoen 2. Mescoynapoonoe compyonuyecmeo 6 obnacmu oxpaHvl NPOMbIULIEHHOU COOCMBEHHOCMU.

2.1 OcHOBHBIE MEXKTYHAPOIHBIE coramieHus B obmactu oxpanbl OIIC

2.2 Pernonanbneie cornamienus: B oonactu oxpansl OIIC. EBpa3suiickast KOHBEHITHS.

Pazoen 3. Kommepueckas peanuzayus 06veKmos unmeniieKmyaibHou cOOCMEeHHOCHU.

3.1. VYcnoBusi KOMMEpPYECKOW peanu3alii OOBEKTOB HMHTEIUICKTYAIbHOH COOCTBEHHOCTH,
JUIEH3UPOBaHKE

3.2 Tunsl TUIEH3UOHHBIX IOTOBOPOB

Paszoen 4. I[lamenmuvie ucciedosanusi.

4.1 IlarentHbii mouck. L{enu, HampaBIeHUs, CIIOCOOBI IPOBEICHHUS.

4.2 Tlouck marenToB B 0azax manHbix OenepanbHoro Mucturyra [IpomeiiienHoit CoOCTBEHHOCTH

4.3 Tlouck maTeHTOB B 0a3axX JMaHHBIX amMepHuKaHckoro nmateHTHoro BemomcTBa (United State Patent
and Trademark Office)

4.4 Tlouck mnatreHTOB B 0a3ax MaHHBIX EBPOIEHCKOTO IMAaTeHTHOro BemoMcTBa. Komekmus
ESPACENET.

4.5. ITopsimok mpoBeeHUs TaTEeHTHO-UH(OPMAITMOHHBIX UCCIICIOBAHUM.

4.6. [Topsimok U cTpykTypa oopmIIeHUs 3asIBKH Ha H300PETCHHUE | TIOJIE3HYI0 MoJieib. TpeboBaHus,
MOKCK aHAJIOTOB, BHIOOP MPOTOTHUIIA U JIP.

4.7. OpopmieHue oTueTa O NATEHTHBIX UCCIIEI0BaHUAX: TPEOOBaHUs, CTPYKTYpa B COOTBETCTBHUHU C
'OCT P 15.011-96.

OO611ee KOJIMYECTBO pa3ieiioB — 4.

4 O0beM yueOHOH TUCHHMILINHBI

Butb yae6Hoi paboTs! B 3auetnpix | B akagem. B actp.
€IUHUIAX Jacax dacax
OO0masi Tpy10eMKOCTh JHCIHUIIIMHBI 110 Y4eOHOMY ILIAHY 2 72 54
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexmu (JIek) 0,44 16 12
[Mpaktuueckue 3arstust (I13) 0,89 32 24
CamocrosTesannasi padora (CP): 0,67 24 18
KOHTaKTHas caMOCTOsATENbHAs paboTa 0,2 0,15
0,67
Bupl camocTosiTenbHOM paboThl 23,8 17,85
Bua xonTposs: 3a4yer

AHHOTanus pado4ye NPorpaMMbl M CHHUIIJIMHbI
«IIpombiuuienHasi opranmveckas xumus» (51.B./B.02.01)

1 Hdeap aucHUNIMHBLI — GOPMHUPOBAHUE Y OOYUAIOUIMXCSl CUCTEMAaTU3UPOBAHHBIX 3HAHUN O METO/ax
CHHTE3a, XHMHU M TEXHOJOTHMU TIOJYYCHUS MHOTOTOHHA)XHBIX OPraHMYECKHX IPOJYKTOB, IIHPOKO
VICTIOJIB3YIOIIMXCSI B TPOMBILIZICHHOCTH ¥ HAPOJIHOM XO3SIHCTBE.

2 B pesyabrare u3y4eHusi AMCUMILIMHBI 00y4AIOUIUICS 110 POrpaMMe CreluaTuTeTa J0JI/KeH:

Obaaoams cleqyOIUMU KOMIETEeHIUAMH U UHANKaTopamu ux aoctiwkenus: [1K-1-u.1; TIK-1-1.2.

3namey:
- OCHOBHBIE MEXAHU3MBbI PEAKIIUH OpPraHU4eCKON XHUMHH;
- OCHOBHBIE CIIOCOOBI He(Te-, ra30-, yrienepepaboTKH B MOTYMPOAYKTHl OPIraHUYECKOTO CUHTE3a;
- CIIOCOOBI MOJTYYEHUS KIIFOYEBBIX OPTaHUYECKUX COEIMHEHUH 111 MHOTOTOHHA)KHOT'O CUHTE3a;
- IPUMEHEHNUE OCHOBHBIX IIPOAYKTOB U UX IIPOU3BOJHBIX B HAPOJHOM XO3MCTBE;
- crnocoObl KOHCTPYHMPOBAaHUS TEXHOJOTMYECKUX CXEM JUISl CTaHAApTHBIX IPOLIECCOB IMPOU3BOJICTBA
IIPOJYKTOB OPraHUYECKON XUMUU;
Ymemu:
- QHAJM3UPOBATh PA3IUYHBIE METO/bI NOJYUYEHHUS MPOJYKTOB OCHOBHOTO OPraHUYECKOI0 CHHTE3a, BEIOPATh
Haubosee TEXHOJIOTMUYECKH IPUMEHUMYIO CXEMY TIOJTyYeHHs BEIEeCTBa;
- IPOYECTh TEXHOJIOTMYECKYI0 CXEMY XUMUYECKOIO TPOU30/ICTBA;
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- [10 CXE€ME COCTaBUTh OMKCAHUE TEXHOJIOTUYECKOTO MPOIIecca;
- OTIPENIENUTh CIIOCOOBI OYMCTKH BBIICISIEMOTO BEIIECCTBA.
Braoemy:
- HAaBBIKAMHU COCTABJICHUS TEXHOJIOTUYECKUX CXEM XMMHYECKHX MPOU3BOJICTB U BBIOOpa 000pyI0BaHHUS;
- OCHOBHBIMHU METOJaMH OPraHUYE€CKOI0 CHHTE3a;
- OCHOBHBIMH METOJIaMH aHaJH3a JUIs IMOJATBEPXKACHUS COOTBETCTBHUS KPUTEPUSAM KadyecTBa IMPOIYKTOB
OpPraHUYECKOT0 CHHTE3A.

3 KpaTkoe coaepxanue TUCHUNIHHBI

Pazoen 1. Beeoenue. HcxooHnvle npodykmeoi.

Kpatkas uctopusi pa3BUTHSI MPOMBIIIJICHHOCTH OPraHMYECKOro CHHTE3a, 3HAUYEeHHE ISl HApOIHOIO
x03stiicTBa. [IpOyKTHI MPOMBINUIEHHOCTH OPTaHUYECKOTO CHHTE3a KaK MCXO/IHBIEC BEIIECTBA IS MMOJTyYSHHS
MOHOMEPOB, OMOJIOTUYECKH AKTUBHBIX BEIECTB, MOBEPXHOCTHO-aKTHBHBIX BEIIECTB, IJIACTU(PHUKATOPOB,
TOILJINBA, UX XapakTepucTuka. OCHOBHBIC HCTOUHUKH CHIPbS, HX XapaKTEPUCTHUKA.

Pazoen 2. Ilpoyeccvr okucnenus u cudpuposanusi.

Pormbp mporeccoB OKWCIEHHS B NPOMBIIUICHHOCTH OpraHudeckoro cuHre3a. CoBpeMeHHbIE
NPEJCTaBICHUsT O MeXaHW3MaX peakUWd OKUCICHHS OpraHHYecKux coenuHeHui. [IpomblieHHbIE
okucnuTenn. OKUCIIEHUE Pa3JIMYHBIX KJIACCOB OpraHWYEecKHX coenuHeHwid. JKuakodasueie u raszodasnble
MPOLECChl  OKUCICHHS  YIJIEBOJOPOJIOB, CHUPTOB,  aibAeruaA0B. OKHUCIUTENbHBI  aMMOHOJIU3.
Knaccudukanus, ceIeKTHBHOCTh, MEXaHH3M PEAaKIMi THIPUPOBAHUS HA TETEPOTEHHBIX KaTaIH3aTopax.
['unpupoBanue GpeHona, aHUIMHA, OKCHIA YIIepoa.

Paszoen 3. I'uoponus, eudpamayus, smepughpuxayusi, aiKUIUposanue.

[Ipumenenue peakuuid THAPONW3a, THApATAlMM, dTEpUUKAIMK B MPOMBIIUIEHHOCTH. [ uaponus
raJIOTeHIPOU3BOHBIX, HUTPUIIOB, CIOXKHBIX 3(upoB. [Iporeccsl rumparanui THICHOKCHAA, OJNe()UHOB,
anetuiieHa. Otepudukanus. [Ipouecce ankunupoBanus mapadhuHOB U APOMATUIECKUX YIIEBOIOPOIOB.

Pa3zoen 4. Peakyuu eanocenuposanusi.

Hcnonb30BaHue peakiuii TaJOreHUPOBAHUS W TaJOTCHIPOM3BOAHBIX B OPraHHMYECKOM CHHTE3E.
Knaccudukanus peakimii rasoreHUpoBaHus. Peaknu paguKaibHOTO 3aMECTUTENILHOTO TaJIOTeHUPOBAHUS
QJIIKaHOB U QJIKEHOB. 3aMelIeHHE THAPOKCHIIBHOM IPYNIbl HA rajoreH B CIUPTaxX M KapOOHOBBIX KUCIOTaX.
3aMecTUTENbHOE TaJOTEHUPOBAaHUE KapOOHWIBHBIX COEIMHEHUI. XJIOpUPOBAHWE CUHWIBHON KHUCIIOTHI.
["ajoreHnpoBaHNe apoOMaTHYECKUX COEAMHEHUH B A1p0 U OOKOBYIO IeNb. AJIUTUBHOE TaloreHUpOBaHHE
QIKCHOB M aleTHieHa. [ maporajloreHnpoBaHUe ajJKEHOB W aleTWICHA. Peakuuu XJIOpTUIpWHUPOBAHUS
QJIKEHOB. AJJIUTHBHOE XJIOpupoBaHHe OeH3osna. OCoOEHHOCTH (TOPOPraHUYECKUX COEAMHEHHH, HX
cBoicTBa, mnpumeHeHnue. CrnocoObl BBemeHUss aTroma (Topa B  OpPraHUYECKHE  COCTUHEHHS.
Xnopdropyriepoms.

OO611ee KOIMYECTBO pa3iesioB — 4.

4 O0beM yueOHOH TUCHHMILINHBI

Brst yaeGHOM paGoTs: B 3auetHbIX | B akamem. B acrp.
€TMHUIIaX Jacax Hacax
O01masi Tpy10eMKOCTh JUCHHUILIMHBI 110 Y4eOHOMY ILIAHY 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,78 64 48
Jlexru (JIek) 0,44 16 12
[Tpaktnyeckue 3anstus (I13) 0,45 16 12
Jlabopatopusie 3ansaTus (J1ad) 0,89 32 24
CamocrositesbHas pa6ora (CP): 1,22 44 33
KoHTakTHasi camocTosiTeIbHAsE paboTa 192 0,4 0,3
BHIBI CAMOCTOSTENLHON PabOTEI ’ 43,6 32,7
Bun xoHTpoOJIN: 3a4€T ¢ OLCHKOH
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AHHOTaNUs pado4yeid NPOrpaMmMbl JUCUUIIIIMHBI
«OcHoBbI 0HoTexHoJorum» (b1.B.J1B.02.02)

1 Heap AucOMIUIMHBI — JaTh CTYACHTY LEIOCTHBIE NMPEACTABICHUS O COBPEMEHHOM COCTOSIHUM U
MEPCIIEKTHBAX Pa3BUTHS OWOTEXHOJIOTMM KaK HAINpaBICHHUS HAYYHOW M TMPAKTUYECKOW JESITeIHbHOCTH
YeJloBEeKa, OCHOBAHHOM Ha HCIOJIb30BAHUUM OMOTEXHOJIOTMYECKUX OOBEKTOB (KJIETOK MHKPOOPraHM3MOB,
pacTeHMid, >KUBOTHBIX W T.I.) WM MOJIEKYNT (HYKIEHHOBBIX KHCIOT, OEIKOB-()EPMEHTOB, YTIJIEBOJIOB,
JUMNHUIOB U Tp.) JUIsl UCIIOJIB30BAHUS B MPOMBIIJIEHHOM MTPOU3BOJICTBE, 3/PAaBOOXPAHEHUN; IPECTABICHNE
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BHTHUS KUBOW NPUPOABI, OHOIOTMYECKOrO pa3zHOOOpasusi >KUBOTO,
CTPOCHHUH KJIETKH, KaK 3JIEMEHTApHON €IMHUIBI KUBOT0, 00 0COOEHHOCTAX MHUKPOOPTaHU3MOB, KOTOpPbIE
ABIIIOTCS OJIHUMHU M3 OCHOBHBIX OOBEKTOB OMOTEXHOJOTHH, O Pa3HOOOpa3uM MPOLECCOB MeTabonu3Ma U
OMOCHHTETHUYECKUX MPOIECCOB, 3aKOHOMEPHOCTSX POCTa M CII0C00axX KyIbTUBUPOBAHUS MUKPOOPTaHU3MOB

2 B pe3yJbTaTe H3yuyeHHs TUCHHUILIMHBI 00y4aIONIUiics M0 MPOrpaMMe ClIeUAJINTETA J0JIKEH:

Obnadamye CleAyIOMUMI KOMIIETCHIMAMU M UHAMKaTopamu ux noctwxenus: [1K-1-u.1; TIK-1-n.2.

3uamso
- OCHOBHBIE Pa3IUYMsl )KUBBIX U HEKUBBIX CUCTEM;
- CYITHOCTh MPOIECCOB, MPOTEKAIOIINX B OpPraHW3Me M 3aKOHOMEPHOCTH B3aWMOJICHCTBUS OpraHu3Ma C
OKpY>Karollen cpesiou;
- 0COOEHHOCTH CTPOEHHSI KJIETOK MPO- U DYKAPHOTHUECKUX OPTaHU3MOB;
- 3aKOHOMEPHOCTH POCTa U CIIOCOOBI KYJIbTUBUPOBAHUSI MUKPOOPTaHU3MOB;
- 0COOEHHOCTH MeTa00JIM3Ma MUKPOOPIaHU3MOB U TUIIbI OMOJIOTUYECKOTO OKUCIICHHUS;
- OCHOBBI T€HETUKH, U3MEHYHBOCTh U OCHOBBI CEIEKIITH MUKPOOPTaHIU3MOB;
- IPUHIUITHATIBHYIO CXeMY OMOTEXHOJIOTHIECKOTO MTPOU3BO/ICTBA;
- OCHOBBI TEOPUH UMMYHHUTETA, IOHATHE 00 aHTUTENaX, MEXaHU3MaX UX 00pa30BaHUs;
- OCHOBBI YH3UMOJIOTHH, METO/Ibl UMMOOUIN3AIMH ()EPMEHTOB U KJIETOK, IPHHIUIIBI UMMYHHOTO aHAJIH3a;
- BAKHEHIIINE MPOU3BOJICTBA MPOMBIIUICHHON, METUIIMHCKOM, CeIbCKOXO3IHCTBEHHOW, HKOJIOTHYECKOM
OMOTEXHOJIOTHH, ONOHAHOTEXHOJIOTHH.
Ymemy:
- ONPEACTATh BO3MOXKHBIE ITyTH OMOCHHTE3a KIIIOYEBBIX HHTEPMEINATOB M LEJIEBBIX MPOIYKTOB JJIsl BEIOOpa
ONTUMAJIBHBIX YCIOBHM OHMOTEXHOJIOTHUECKOTO MpoIiecca;
- aHAIM3MPOBATH POJb BHYTPUKIETOUYHBIX KOMIIOHEHTOB, OWOIOIMMEPOB W BBIIBISATH B3aWMOCBSI3b
OMOXMMHUYECKUX MTPOLECCOB B KIIETKE;
- OCYILECTBIISATh OTACTbHBIE (PEPMEHTATUBHBIE PEAKINH, U3y4aTh KHHETUKY MPOTEKAIONIETO IPEBPAICHHS,
- QHAJIM3UPOBATh OT/IEJIbHBIE TyTH META00IN3Ma U UX B3aUMOCBS3b, PETYIISALMIO;
- IPOBOJIUTH 00PabOTKY pe3ysIbTaTOB U3MEPEHUH C UCIIOIb30BaHMEM MTAaKETOB MPHUKJIAIHBIX TIPOTPAMM;
- OCYILECTBJIATh KYJbTHUBHUPOBAHWE MMKPOOPraHM3MOB B a’3pOOHBIX W aHa’pOOHBIX YCIOBUSAX B
nabopaTopuu;
- BBIICIATh MPOAYKTHl METa0oiM3Ma U3 KyJIbTYPalIbHOM XHJIKOCTH M KJIETOK MPOIYLEHTa METOJaMHU
9KCTPAKIINH, OCAKICHUS, HOHHOTO OOMEHA M YIIbTPaKOHIICHTPHUPOBAHHUS;
- OCYIIECTBIIAITh KOHTPOJIb COZEp)KaHUS II€JIeBOr0 KOMIIOHEHTa B MOJYHNPOAYKTaX, IOJIy4aeMbIX Ha
OTJENEHBIX TEXHOJIOTUIECKUX CTAIHAX;
- HCIOJIb30BaTh CTaHJAPThl M Jpyrde HOpPMATHUBHbBIE JOKYMEHTHI NpPHU OIIEHKE, KOHTPOJIE KauecTBa M
CepTU(UKAIMH CHIPHS X TIPOTYKITUH;
- OTIpENIeNATh MapaMeTPhl CHIPbs U MPOAYKIMH [IPU UX CEPTUDHUKALHH.
Bnaoemy:
- METOZaMH TUIAHUPOBAHUS, TIPOBEIEHUS U 00paOOTKH HKCIIEPUMEHTOB,;
- IpaBWJIaMU Oe30MacHOM paboThl B OMOXUMHUYECKO 1TabopaTopuy;
- OCHOBaMH MUKPOOHOJIOTHYECKON TEXHUKH;
- METOJaMH TIPOBEJCHHS CTAaHAAPTHBIX WCIBITAHUN O ONPEACTICHHIO TMOKa3aTelel (U3NKO-XUMHUECKUX
CBOWCTB ChIPbS U MPOYKIINH;
- METOJIaMH TEXHHUYECKOTO KOHTPOJS MO COOJIOJACHHUIO TEXHOJIOTMYECKOH IUCHUIUIMHBI B YCJIOBHSAX
JIeMCTBYIONIEro OMOTEXHOIOTUYECKOTO POU3BO/ICTBA.
3 Kpartkoe coaep:xkaHue TUCUMIIIHHBI
Beeoenue.
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CoBpeMEHHOE COCTOSTHUE M TEpPCIEKTHUBBI pa3BUTUs OmorexHoioruu. Ilpeamer, uenu u 3agauu
OMOTEXHOJIOTHH. XapaKTePUCTUKA PA3UYHBIX BHUIIOB OMOTEXHOJIOTUYECKOW MPOIYKIIMH U €€ OCHOBHBIE
MOTpeOUTENH.

Pasoen 1. Mukpobuonozus, kax 0ocH08a 6UOMEXHONIOUMU.

1.1. OcHoBHBIE OOBEKTHI OHWOTEXHOJOTHH. MHUKpPOOPraHu3Mbl (OakTepuH, TPUOBI, BOJOPOCIIH,
POCTEHINe), BUPYChI, KJICTKH U TKaHW PACTEHUH U KUBOTHBIX. CanpoduThl, CHAMOMOHTBI, KOMMEHCAIHI,
apasuThl.

1.2. Tumbpl UTaHUST MUKPOOPraHU3MOB. ABTOTpOodus, rereporpodus, Gotorpodus, xemoTpodus.
[ToctyruieHne nMUTaTENbHBIX BEUIECTB B MHUKPOOHYIO KJIETKY: MACCHUBHBIM MEPEHOC, aKTUBHBIM TPaHCIOPT,
¢daronuTo3, MUHOIMTO3.

Brnusinue ¢akTopoB OKpyKarmield Cpelasl Ha JKU3HEACATeIbHOCTh MUKPOOPTAaHU3MOB: BIQKHOCTH,
KOHIIEHTPAlUU PAaCTBOPEHHBIX couiel, peakuuu cpeabl (pH), Temneparypbl. OTHOLIEHHE MUKPOOPTaHU3MOB
K KHCIIOPOJY, COJIHEYHOU Paiallii ¥ aHTPOIIOTEHHBIM 3arpsI3HEHUSIM.

1.3. OcHOBHBIC ITyTH OOMEHA BEHICCTB U MOJydeHHS dHepruu (MeTtabonu3m). OOMEH BEIIeCTB Kak
COBOKYITHOCTh peakiuii katabonmuzMa u aHabosmsma. CriocoObl MOMyYeHUsT MUKPOOPTaHU3MaMH SHEPTHUH.
buonornueckoe okuciaenue. OCOOEHHOCTH DJIEKTPOH-TPAHCIOPTHBIX CHUCTEM  PA3IMYHBIX TPYIII
MHUKpPOOPTaHU3MOB.  AdPpOOHOE  JbpIXaHWE, aHadpoOHOe  JbpixaHue, OpokeHue. DoTOTpOodHBIC
MUKpOOpranu3Mbl. OcCOOEHHOCTH 0aKTepHaIbHOTO (POTOCHHTE3A.

1.4. Poct ¥ KyJIbTHBHPOBAaHHE MHUKPOOPTraHU3MOB. BHIBI ¥ COCTaB MHTATENBHBIX Cpe,
UCIIONB3YEMBIX JUIsI KYJIbTHUBHUPOBAHUS MHMKPOOPTaHM3MOB. HakomuTenbHble U YHCTBIE KYJIbTYPBI
MHUKpPOOPTraHU3MOB. MeToasl KyJabTUBHUpOBaHMA. [lepumomudeckoe KyinbTUBHpOBaHWEe. KpuBas pocra.
HenpepbiBHOE KyTbTUBHPOBAHUE.

Pa3zoen 2. Hnscenepnvie ocnogbl buomexnonozuu.

2.1. llpuHuunuanbHas  TEXHOJOTHMYECKass cXeMa OHMOTEXHOJOTMYECKOTO  MPOU3BOICTBA.
AnmaparypHoe OQOpPMIICHHE TIPOIECCOB BBIPAIIMBAHUS MHUKPOOPraHU3MOB. (OCHOBHBIC IPUHITUIIBI
OCYIIECTBIICHUSI KYJIbTUBUPOBAHMS B a3pOOHBIX M aHA’pOOHBIX ycloBuUsAX. [loBepXHOCTHOE U TIyOMHHOE
KYJIbTUBHPOBAHHE. ACENTUKA OMOTEXHOJIOTHYESCKHUX TIPOIIECCOB.

2.2. TexHOJOTHYECKHE OCHOBBI IMOJydeHus: MeTabonuToB. MHxkeHepHas sH3umonorus. [Ipumenenue
UMMOOMIIM30BaHHBIX (EPMEHTOB W KIETOK. DBHOTEXHOJIOTMYEeCKHe TPOW3BOACTBA. THIOBBIE CXEMBI
MPOMBIIUICHHBIX ~ MPOIECCOB  MOJYYEHHUS  BAXKHEHIIMX  MPOJYKTOB  OMOTEXHONOTMH: OMOMAcCChI
MUKpPOOPTaHU3MOB, Oelika W aMHWHOKHCIIOT, OPTaHWYECKHUX KHCJIOT, (EepMEHTOB, aHTHOMOTHKOB,
OakTepuaIbHBIX MPENapaToB, MPOJTYKTOB OPOKEHUSI.

2.3. TpeOoBanwmsl, TPEABSBIIIEMbIE K Kad4eCTBY TOTOBOTO TPOAYKTa. bromacca TpOMBINUICHHBIX
MUKPOOPTaHU3MOB KaK ChIPbE€ JUIS MOJIYYECHHUS ITUPOKOI raMMBbI MPOYKTOB Pa3IMUYHOTO Ha3HAUYCHUSI.

2.4. XapakTtepucTHKa TpoOJIeM OXPaHBI M BOCCTAHOBIICHUS OKPYXKAIOIICH CPEIbl C TOYKH 3PCHHUS
UCIIONIb30BaHUsl OMOJIOTUYECKUX METO0B. A’pOOHBIE MPOILECCHl OYUCTKU BO3/AyXa MBOIBI. AHa’poOHBIE
IPOIIECCHI IEPEePA0OTKH OPraHNIECKUX OTXOJIOB, XapaKTEPUCTHKA U TIPUMEHEeHne Onorasa.

Pa3zoen 3. Ocnoeuvie nanpasnenus cogpemeHHOU OUOMEXHOI02UL.

3.1. Menununckass OuotexHosorus. OmnpeneneHre MEAUIUHCKOW OuotexHosorun. OCHOBHBIE
3a/layy, KOTOpPbIE pEIIaeT MeIULUHCKas OuoTexHomorus. OTiuyue MEAMIIMHCKHX OHOTEXHOJOTHH OT
MeTuIMHCKUX TexHosorui. [lonstue o 6nooobexTe. Kinaccudukaius 61000HEKTOB.

3.2. Ilonsatue o0 ummyHomoruu. CucreMa MMMYHHOTo romeocrtasza. lloHaThe 00 aHTUTEeHax U
anTutenax. Ctpykrypa anturen. Kinaccuduxanus anturen. EcrecTBeHHBINH U UCKYCCTBEHHBIH HMMYHHTET.
[TonsiTHE 060 UMMYHOJIOTHYECKUX PEAKITUSX.

3.3. BBeneHue B COBPEMEHHYIO WMMYHOOHWOTexHOsoruio. Kierounas umxkenepus. [ mOpumomHas
TEXHOJIOTHSl TONXYYCHHs] MOHOKJIOHANBHBIX aHTUTeNl. Vcmonp30BaHWE MOHOKJIOHAJIBHBIX AHTUTEN JIS
OYHCTKHU OMOJIOTUYECKHUX KUAKOCTEH. IMMYyHOCEHCOPBI.

3.4. CoBpeMmeHHblE TpHUBUBOUYHBIC mpemnapartbl. CoBpeMeHHas KiaccuduKaus BaKIIMHHBIX
npernapaToB. MUKpPOOHBIC KUBbIC BAKIIUHBL. TEXHOJIOTHS IOJIYUCHHUS XKUBBIX BAKIWH. YOHTHIC BAaKIUHBL
TexHonoruss TONy4eHUS YOUTHIX BaKIUH. AHATOKCHHBI. TEXHOJIOTHUA TIOMYYeHHs] aHATOKCHHOB.
CBIBOPOTOYHBIC TIPEIIapaThl.

3.5. [IpenapaTsl Ha OCHOBE XKHMBBIX KYIbTYp MUKPOOPTAaHU3MOB. TeXHOIOTHS OTy4eHUs TpernapaToB
HOpMO(]IIOPOB, TPOOHOTHKOB, MPEOMOTHKOB U CHHOMOTUKOB. TpeOOBaHMS K IITaMMaM, UCIIOJIb3yEMbIM JIJIS
MPUTOTOBIICHHSI TMpENapaToB HAa OCHOBE JKUBBIX KYJIBTYp MHKPOOPTaHM3MOB. Vcmonb3oBaHue
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OMOTEXHOJOTHH JJIsi PElIeHUs SKOJOTMYecKux MpoodseM. OYUCTKAa CTOYHBIX BOJ M OTXOMSAILIMX Ta3oB.
[TepepaboTka TBEpABIX OTXOAOB ¢ oOpa3oBaHWeM Ouoraza. O4uMcTKa MPUPOIHBIX CPEA OT TEXHOTCHHBIX
3arpsA3HEHHUI.

OO11ee KOJIMYECTBO Pa3ACiioB — 3.

4 O0beM yueOHO# JUCUMIITIMHBI

Buter yaeGHoit paGoTs: B 3auerHbiX | B akamem. B acrp.
eJIMHHUIIaX yacax qacax
O0mas TpPy/10eMKOCTh JUCHHILNIMHBI 110 Y4e0OHOMY ILIaHY 3 108 81
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlexuu (JIek) 0,44 16 12
[Tpaktuueckue 3ansatus (I13) 0,45 16 12
JlaGopatopusie 3ansartus (J1ad) 0,89 32 24
CamocrositesabHas padora (CP): 1,22 44 33
KoHTakTHas caMOCTosTeNIbHAs padoTa 122 0,4 0,3
Buibl caMmocTosTeIbHON pabOThI ’ 43,6 32,7
Bupa xoHTpoJIs: 3a4€T ¢ OLCHKOH

AHHOTANUsA padoyeid MPOrpaMMbl JUCUUILIIMHBI
«XuMus reTeponuKInYeckux coenunenunii» (61.B./1B.03.01)

1 Heap pucuuminHbl — GopMHpOBaHHE y 0OYUYAIOIIMXCS CHCTEMAaTH3UPOBAHHBIX 3HAHUHM O METOJax
HOJIy4eHHsI, XUMHYECKHX CBOMCTBaX W INPUMEHEHHH COCJAMHEHHH TI'eTePOLMKIMYECKOro psla, MOBBIILICHUE
HpO(l)CCCI/IOHaJH)HI)IX KOMHCTCHHI/Iﬁ B 00JIaCTH TOHKOIO OpPraHn4eCcKoro CHHTE3a OHMOJIOTMYECKH AaKTHUBHBIX
BEIICCTB.

2 B pe3yabTaTe H3y4eHus JMCHUILVIMHBI 00y4aloumiics M0 MporpaMMe CrenHaJIuTeTa J0JKeH:

Obnadamye CleAyIOMAMI KOMIIETCHIIUSAMU M UHAMKaTopamu ux noctmwxenus: [1K-1.2; T1IK-2.1.

Buame:
- HOMEHKJIATYPY T€TEPOLMUKINYECKUX COCTUHEHN;
- TPUHLOUOBI W METOABl CHUHTE3a TE€TEPOLUMKIMYECKHMX COCAUHEHHH, COAEpXKalluX pa3IndHbIe
(G yHKIIMOHATBHBIE TPYIIIH;
- XUMUYECKHE CBOMCTBA TE€TEPOLIMKINYECKUX COCTUHEHUM.

Ymems:
- QHAJIM3UPOBATH PA3JIMYHBIE METO/bI MOJYUYEHHUS 33JIaHHBIX TETEPOIUKINYECKUX CTPYKTYp U BBIOpaTh W3
HUX HanOoJee mpuemMieMble JIJIsl CHHTE3a,
- 000CHOBaTh TNPUMEHEHHE TE€X WM MHBIX PEAreHTOB, TMO3BOJSIOMUX (YHKIIMOHATU3UPOBATH
reTePOLMKIMYECKUE CUCTEMBI, OTHOCSIIUECS K PA3JIMUYHBIM KJIACCaM.

Brnaoemw.:
-METOJaMU CUHTE3a IATH- U IMIECTUWIEHHBIX IeTEPOLUKINYECKUX COEIUHEHHM, COAEpkKAIIUX aTOMBI a30Ta,
KHUCJIOpOJa UJIU CEPBI.

3 Kparkoe conep:kanue JMCIHHIITHHbI

Beeoenue

XUMHSI TETEPOLIMKIIMYECKUX COCIUHEHNUN KAK OJIMH U3 BAKHEMIIUX Pa3/IesIOB OPraHUYECKON XUMHUH.
[IpenMer W 3amauv COBPEMEHHOM XUMHUHU TE€TEPOLMKINYECKUX COCIMHEHUW. POJb TeTepOolMKINYecKuX
COCTMHEHUI KaK CHHTETUYECKUX W MPUPOTHBIX OHMOIIOTMYECKH aKTUBHBIX BEIIECTB. B3aWMOCBS3h XUMUU
FeTEPOIMKINYECKUX COCTMHEHUHN ¢ METUIIMHCKON XUMUEH U XUMHUEN TTECTULIUOB.

Paszoen 1. lpunyunet knaccughuxayuu u coOOpKU 2emepoyuriudecKux CmpyKmyp

Homenkiatypa rerepornukinueckux coeanHeHuid. OCHOBHBIE TPHUHIMIBI COOPKU TETEPOIMKIIOB.
D yHKIMOHAJIBHBIE TPYIIIbL, UCIIOJIb3YEMBIE ISl MIOJIYYEHHS TE€TEPOLIMKINYECKUX CUCTEM.

Pa3zoen 2. [lamuunennvle cemepoyurivl ¢ OOHUM 2emepoamomom
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Homenknarypa. IlpupoaHple W CHHTETHYECKHE OHOJOTHMYECKH-AaKTUBHBIC COCIUHEHUS B POy
MATUWICHHBIX TETEPOIUKIOB ¢ OJHUM rerepoatoMoM. [lupponsl, ¢ypansl U THOGEHBI U HX
KOHJICHCHPOBAHHBIC aHAJIOTU: MHIOJBI, THaHadTeHbl u OeH3o(dypaHbl. MeTOoabl CHHTE3a M XUMHUUYECKHE
cBoiictBa. OCOOCHHOCTH (YHKIIMOHAIBHBIX 3aMelieHHBIX. CpaBHUTENBbHAS PEaKIUOHHAs CIOCOOHOCTh
Pa3HBIX MATHWICHHBIX TETEPOIMKINIYECKUX CUCTEM C OJJHUM T'€TePOATOMOM.

Pazoen 3. lllecmuunennvie cemepoyuxiivt ¢ 0OHUM 2emepoamomMoM

[IpupomHble W CHHTETHYECKHE OHMOJIOTMYECKU-AaKTUBHBIC COCIUHEHUS B Py MECTUYICHHBIX
TETePOIMKIIOB C OJHUM TeTepoaroMoM. [IMpuauHBI, XUHOIWUHBI, U30XUHOJINH, MUPAHbI U OCH3OMHPAHBI.
MeTo/ipl CHHTE3a U XMMHYECKHE CBOMCTBA, OCOOCHHOCTH (DYHKIIMOHAJIBHBIX 3aMelIeHHbIX. CpaBHUTEIbHAS
PEaKIMOHHAS CIIOCOOHOCTh Pa3HBIX MIECTUUICHHBIX TETEPOIUKINYECKIX CHCTEM C OJTHUM IeTePOaTOMOM.

Paszoen 4. I[lamuunennvle cemepoyurivt ¢ 08yMsi u bojee 2emepoamomamu

Knaccudukanuss 1 HOMEHKIaTypa MATHWICHHBIX T€TEPOIMKIIOB C JIBYMsl M 0oJjiee TeTepoaToOMaMH.
[IpupoaHble W CHHTETHYECKHE OMOJOTHYCCKU-AaKTUBHBIC COCAMHCHHS B psAxy a3oyioB. [lupa3oisl,
M30KCa30J1bl, UMUIA30J1bl, THA30JIbl U MX KOHJICHCHUPOBAHHBIC aHAJIOTH. | €TepOIUKIIBI C TPEMS U YETHIPhMS
rerepoaroMmamMu. MeTOJbl CHHTE3a M XHMHYECKHE CBOWCTBA, OCOOCHHOCTISTUWICHHBIX MICCTUUICHHBIX
TETEPOLUKIMYECKUX CUCTEM C ABYMs U 0oJiee TeTepoaTOMaMH.

Pazoen 5. lllecmuunennvie cemepoyuxivl ¢ 08yMs 2emepoamomamu

[Ipupoanble W CHHTETUYECKHE OHOJNOTHYECKU-AaKTUBHBIE COCOUHEHHS B pSIIy JUHA3WHOB.
[Mupua3uHbl, TUPUMUINHBI, TAPA3HHBI K UX KOHICHCUPOBAHHBIC aHAJIOTH. METOIbl CHHTE3a U XUMHUYECKUE
cBoiicTBa. MeTo/bl CHHTE3a M XWMHUYECKHE CBOWCTBA, OCOOCHHOCTH (PYHKIIMOHAIbHBIX 3aMEIEHHBIX.
CpaBHHTENbHAS PEAKIIMOHHASL CTIOCOOHOCTh PAa3HBIX MIECTUWICHHBIX TE€TEPOIUKINYECKUX CHUCTEM C ABYMS
reTepoaToMaMu.

OO611ee KOJIMYECTBO Pa3/IeiioB — .

4 O0beM yueOHOH TUCHHMILINHBI

Buibt yue6Hoii paboTs! B 3aderHbIx | B akanem. B actp.
CIMHHIIAX Jacax qacax
O01masi TPy/10eMKOCTh THCHHUIIJINHBI 10 Y4eGHOMY ILUIAHY 4 144 108
KonrakTHasi pa6oTa — ayIHTOPHbIE 3aHATHS: 2,22 80 60
Jlexmu (JIek) 0,89 32 24
ITpaktryeckue 3ansatus (I13) 1,33 48 36
CamocrosiTtesnHas pa6ora (CP): 0,78 28 21
KoHTakTHas camocTosiTenpHas paboTa 0,78 28 21
JK3aMeH 1 36 27
KonrakTHast paboTa — IPOMEkKYTOUHAs ATTECTAIHsI 1 0,4 0,3
IToaroroBka K 9K3aMeHy 35,6 26,7
Bupa xoHTpoJs: JIK3aMeH

AHHOTanus pado4ye NPorpaMMsbl M CHHUILJIMHBI
«XumMus 1 GHOJIOrHYECKAas AKTHBHOCTH JieMeHTooprannyeckux coexunenuin» (b1.B./[B.03.02)

1 Heab aucHumIuHbI — (HOPMHUPOBAHHE Yy CTYAEHTOB CHUCTEMATH3UPOBAHHBIX 3HAHUA U
MPAKTUYECKUX HABBIKOB, TO3BOJIAIOIINX pEMIaTh TCOPETHUSCKHE M TPAKTHYSCKUE 3aJIaud TIOTydeHUS
U3BECTHBIX M HOBBIX OPraHUYECKHMX U DJIEMEHTOOPTaHMYECKUX COCAMHEHUH I MPUMEHEHHS UX B
Pa3TUYHBIX HAYYHO-TEXHUYCCKHUX O0IACTSX.

2 B pe3yabTaTe U3y4eHHUs] TUCHUILUINHBI 00y4aIOLIUiics M0 MporpaMMe CrelHAJIUTeTa 0JKeH:

Obaadame CIIEAYIOIAMU KOMIETCHIIMSIME W WHARKaTOopamu ux goctrkenus: [1K-1.2; TTK-2.1.

3nameo:
- CIIOCOOBI TOJIYYCHUS U XMMHYECKHE CBOMCTBA METAIIOPTAHUYECKUX COEAMHEHUH, (HOCHOpOPTraHUUECKUX
COCTMHEHUH ¥ OPTaHMYECKUX MPOU3BOIHBIX MBIIIbSIKA, CEPBI U CETICHA;
- OCHOBHBIE MEXaHM3Mbl WHTHOWPOBAHUS KU3HEHHO BaXHBIX (PEPMEHTOB HIEMEHTOOPTaHUYECKUMU
COCTMHCHUSIMU U aHTUMETA0OJMTHOTO JEHCTBUS MPOU3BOIHBIX KUCIOT hocdopa.

Ymemn:

140



- ACIIOJIB30BATh IEMEHTOOPTaHNYECKUE COEAMHEHNS B KAYECTBE PEarcHTOB OPraHMYECKOTO CUHTE34;
- OLICHUBATh MOTEHIMAJIBHYI0 OMACHOCTb PA0OTHI C AIIEMEHTOOPTAaHUYECKUMHU COCTUHEHUSMH, BBISBIISATH
Tokco(dopHbIe U (papMakopOpHBIE TPYIIIIHI;
- IPOTHO3UPOBATH METObI CUHTE3a U CBOMCTBA COOTBETCTBYIOIINUX COCIMHEHHM C reTepOaTOMaMu;
- HA OCHOBAaHUM CTPOEHMsI FIEKTPOHHONW 000JIOUKH IeTepoaTroMa OLIEHUBATh PEAKLMOHHYIO CIIOCOOHOCTh U
CTaOMIIBHOCTH COOTBETCTBYIOUIMX OPTaHUYECKUX MPOU3BOAHBIX 3JIEMEHTOB;
KJIaccu(puIUpOBaTh IEMEHTOOPTaHUYECKUE COSIUHEHMS.

Braoemy:
- HOMEHKJIATYPOH 3JIEMEHTOOPTraHUYECKUX COCIUHECHM;
- HaBbIKaMU  OMOpPALIMOHATIBHOIO IMOAXOAAa K KOHCTPYHPOBAaHUIO HOBBIX OHOJIOTMYECKH aKTHUBHBIX
COCIMHEHUH, BKIIIOUYAIOIINX I'€TEPOaTOMBI;
- METOJIOJIOTHEH BKJIIOYCHMS HJIEMEHTOOPTaHUYECKMX COCIUHEHHHM B CXEMBI IIOIYYEHHsS COCOUHEHHM C
TpeOyeMbIMU CBOMCTBAMH.

3 Kpartkoe coaep:xaHue TUCHUILUIUHBI

Bseoenue

3HayeHue JUCHMIUIMHBL «XUMHMS M OHOJIOTMYECKas aKTUBHOCTb  3JIEMEHTOPraHMYeCKUX
COCIAMHEHUI» JUId TOATOTOBKM CIEIHATINCTOB B OO0JIACTH CHHTE3a OMOJOTMYECKH AKTHBHBIX BEIIECTB.
OO0ue npeAcTaBiIeHUs O XUMHUYECKUX CBOWCTBAX 3JEMEHTOPIaHUYECKHUX COEIMHEHUH B COOTBETCTBUM C
HOJIOKEeHHEM atoma srieMeHTa B [lepuoanaeckoii Tabnume [.M.MenaeneeBa u o cioco0ax ux MoJy4eHHUS.

Pasoen 1. Memannopeanuueckue coeounenus

1.1. Oprannveckue MpOM3BOIHBIE METAJUIOB MepBOil Tpynmbl. CrocoObl MOMYYeHUS U XUMUYECKHE
CBOMCTBA JIUTUI-, HATPUM U KaTuHOpraHudeckux coenuHenui. Peakuus Bropua-®durrura.

1.2. Opranuueckrue IpOU3BOJHBIE METAIJIOB BTOPOM Ipymibl. MarHuilopraHn4eckue COeIuHEHUS.
Peaxuuu bap6se u ['punbspa, peakiMoHHas CIIOCOOHOCTb OPraHMYECKHX I'aJOr€HU]IOB, PACTBOPUTEIN U
YCIOBUS TPOBEICHHUS peakuuii. Mcnosb30oBaHME MArHuil- W JUTHUMOPraHUYECKUX COCIUHEHUW B
opraHudyeckoM cuHTe3e. LluHkopranuyeckue coeauHeHus. Peaknus Pedopmarckoro u  apyrue
IPEBpALICHUs] C YYaCTHEM IMHKOPraHWUYECKUX coeIuHEeHUi. PTyrhopranumueckue coeauHeHus. CrocoObl
HOJY4YEeHUsI U TOKCUKOJIOTMUECKUE XapaKTEePUCTUKH, STHIMEPKYpXJIopu (rpaHo3aH). PTyTHble 3arps3HeHus
OKPYKaIOILEeH Cpebl.

1.3. Opranuuyeckue NPOU3BOAHBIE METAUIOB TPEThEH TIpyNIbl. bopopraHudeckue COEAUHEHMS.
CrnocoObl nonydyeHust 00paHoB, OOPUHOBBIX U OOPOHOBBIX KHCIIOT. BOpOHOBBIE KUCIOTBI U HUX 3QHUPHI B
opraHudeckom cuHtese, peakuu Cy3yku. Papmakosioruuyeckas akTUBHOCTh NPOU3BOIHBIX OOPOHOBBIX
KHCJIOT, HEUTPOHO3aXBaTHAs TepaNus 3JI0KAYECTBEHHBIX OIyXOJeH. ATFOMUHUAOPTraHUYECKUE COCIUHEHHUS.
Crioco0bI mostyyeHus U cBoiicTBa. Mcnonab3oBaHuEe allOMUHUMOPraHUYECKHX COSIMHEHUH B OpraHMYeCKOM
CUHTE3€, KaTaJlu3 MOJIMMEpPHU3aluH OJIe(PUHOB.

1.4. Opranuueckue mPOU3BOJHBIE METAIOB 4eTBEepTOM rIpynnbl. KpemHuilopraHnyeckue
coenquHeHus. Kpemuuii B xuBoil mpupoze. Crneumduika cBsS3M aTroma yriepoja C aTOMOM KpEMHHUS.
[TonydyeHne KpeMHHMOpPraHMYECKHMX COEIMHEHMH, OCOOCHHOCTH TEXHHYECKOro O(QOpMIIECHHS CHHTE3a
KPEMHHMOPraHUYECKUX COCAVMHEHUN U3 AJIEMEHTHOTO KPEMHUS U OPraHMYECKUX TajJOreHHUI0B. PeakTUBBI
I'puHBSApa B XMMUU KPEMHHUMOPraHUYECKUX COCAMHEHHH. XMMHUYECKHUE CBOMCTBA KPEMHUHOPraHUYECKHUX
COCIMHEHUH, TIOJUCUIIOKCaHbl. Jcrnonp30BaHME KPEMHHMOPIaHMYECKUX COCIUHEHHH B  KayecTBe
OMOJIOTHYECKM AaKTHBHBIX BEIIECTB, cHUJaTpaHbl. MeTabonu3M KpeMHUHOPraHUYEeCKUX COEJUHEHUH.
OnoBooprannueckue coearHeHus. CrocoObl MOTYYeHHs] U CBOWCTBA OPTaHWYECKUX MPOU3BOJHBIX OJIOBA,
UCIIOJIb30BAaHUE B MPOMBIIUIEHHOCTH U B KauyeCTBE NeCTULUAOB. OpraHmdeckue NpPOU3BOJIHBIE CBHHILA.
CrniocoObl MostydeHns U CBOMCTBA CBUHELOPTaHUYECKUX COESTUHEHHH.

1.5. Opranuueckue NpOU3BOJIHBIE METAUIOB NATOW Ipynmbl. MBIIIBIKOPraHUYECKHE COEAMHEHHUS.
CnocoOsl monydenusi, peakiiuu bapra, Meiiepa u bemama. TOKCMYHOCTh OpPraHMYECKHX MPOU3BOIHBIX
MBIIIbSIKA,  XJOPBUHWIXJIOPAPCUHBI,  (eHapca3MHXJIOpUA.  MeXaHu3M  TOKCHYECKOro  JIeHcTBHUsA
MBIIIbSIKOPTAHUYECKUX COEAMHEHUH, aHTUAO0THI. CanbBapcaH U HEOCAJIbBAPCAH.

Pa3zoen 2. @ocghopopeanuueckue coeourenus

2.1. Ob6mast xapakTepucTHKa ¥ 0o01acTu npuMeHeHus. OpraHudeckue Mpou3BojHbIE (GocdopHOit
KHCJIOTHI B kMBOM npuposae. Homenknatypa u kinaccudpukanus dpochopoprannyeckux coeaunenuit (POC).
CrniocoObl moJTyuyeHUs OPraHuYeCKUX MPOU3BOJHBIX KHCIOT TPU- M TETPAKOOpIMHOpOBaHHOrO ¢ocdopa,
peakuun Muxasnuca-ApOy3oBa, Muxasnuca-bekkepa u npyrue cnoco6sl oOpasoBanusi PC-cBsizelt, peakius
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[TepxoBa u dochonar-pocharasie neperpynmupoBku. OpraHUvecKue MPOU3BOIHBIE THOKHUCIOT (ocdopa.
®ochunbl u pochonuensie comu. VcnonszoBanne @OC B opraHMYeCKOM CHHTE3€: peakiuu Buttura u
XopHepa-Baacsopra-OmMMoHca.

2.2. buonorunueckas aktuBHOCTh POC. AHTUXOIMHICTEpa3HbIE, HEHUPOTOKCHUYECKHE U
AHTUMETA0OJIMTHBIE CBOWCTBA OPraHMYECKHX IPOU3BOJAHBIX KHCIOT Qochopa. Docdopopranuueckue
OTpaBISIOUINE BellecTBa M HHCeKToakapuiuapl. PurtoaktuBHble POC — rmmdocar, GochuHOTpUIINH
(BACTA), xnopatundochoHoBas kuciora U kapoamomindochonarsl. JlekapcTBEeHHBIE CpE/ICTBA HA OCHOBE
DOC: nuknodocdan, hochuHomunyH, 6uchochoHaTh u ap.

Pazoen 3. Opeanuueckue npoussoomsvie cepol u cenena.

3.1. Opranuueckue Npou3BoAHbIE cepbl. HoMmeHknaTypa M KiaccuUKanusi CepaopraHu4YeCcKHX
coequHeHuil. CrocoObl TONy4eHHSs U CBOMCTBAa CyNb()rUAPHIBHBIX COCJUHEHUH, THOA(PHUPOB U
cynbpokcunoB. Cynb(huHOBBIE, Cylb(eHOBbIE U CyIb(OHOBBIE KUCIOTHI. [IpuMeHeHue cepaopraHu4ecKuxX
COCIMHEHUI B OPraHU4ecKOM cUHTe3e, peakiuun Kopu-YallkoBCKH U pyrue npeBpauieHus Cyinb()oHUEeBbIX
coenqunenuii. CoeauHeHus cepbl B KuBOHM mpupoze. Cepacojepialiie aMUHOKHUCIOTBI, KOPEpPMEHThl U
npocTeTuueckue rpymmnbl. [rortatnoH. Meraboiu3M MNPUPOAHBIX  CEPAOPTAHUYECKUX COCIUHEHUM.
TokcuuHble cepaopraHuyecKue COSIUHEHHUS.

3.2. CeneHOpraHM4eCcKHE CEAUHEHMs. TOKCHUKOJIOIMUYECKHE XapaKTEPUCTHKU HEOPraHWYEeCKUX U
OpPraHMYECKUX MPOU3BOJHBIX CEJIEHA, CIOCObI MOMYyYEHHUS U CBOWCTBA CEJICHOPTAaHWYECKUX COCTUHEHHIA.
AHTHOKCUIAHTHBIC CBOMCTBA CEIICHOPTAaHMYECKUX coeanHeHui (30ceneH). O0Iiee KOIMIecTBO pa3/eyioB — 3.

4 O0beM yueOHOH TUCHHMILINHBI

Buiot yuebHoii paboTe! B 3auetnsix | B akamgewm. B actp.
eAMHHULIAaX Jacax qacax
O61asi TPYI0EMKOCTD JHCHUILIMHBI 10 Y4eOHOMY ILUIAHY 4 144 108
KonrakTHasi pa6oTa — ayIHTOPHbIE 3aHATHS: 2,22 80 60
Jlexnum (JIek) 0,89 32 24
ITpaktnyeckue 3anstus (I13) 1,33 48 36
CamocrosiTesibHas pa6ora (CP): 0,78 28 21
KonTtakTHas camocrosiTenpHas pabora 0,78 28 21
JK3aMeH 1 36 27
KonrakTHast paboTa — IPOMEKYTOUHAs ATTECTAIHsI 1 0,4 0,3
IToaroroBka K 9K3aMeHy 35,6 26,7
Bupa xoHTpoJs: IK3aMeH
AHHOTanus pado4ye NPorpaMMbl M CHHUIIJIMHBI
«OcnoBbl anaromuu u puzuonorun» (b1.B.J1B.04.01)
1 Henp aucuMmiuHbl — copMHpPOBaTH y CTYAECHTOB B CHCTEME XMMHUYECKOrO 0Opa30BaHMs
IPEACTAaBICHUS O  (U3HMOJIOTMH  HOPMaJbHO  (DYHKIMOHMPYIOIIETO OpraHW3Ma 4eloBeKa, CO3/1aTh

€CTECTBEHHOHAYYHOE MpPEACTaBICHHEe O (DYHKIIMOHMPOBAHWM BCEX CHCTEM OpraHW3Ma Ha MOJICKYJISIPHOM,
CYOKJICTOYHOM, KJIETOYHOM, CHCTEMHOM M OPTaHU3MEHHOM YPOBHSIX.
2 B pe3yabTaTe U3y4yeHHUs] TUCHHUILINHBI 00y4aIOLIUiics M0 MporpaMMe ClelHAJIUTETA I0JKeH:
Obaadame CIeNyONMMA KOMITETEHITUSAMA U WHAHKaTopamu ux goctmwkenns: YK-8.1; VK-8.2; I1K-
2.2; TIK-3.3.

3nameo:
- OCHOBHBICE 3aKOHBI (YHKIMOHUPOBAHUS BCEX CHCTEM OpraHu3Ma, OOIIHe 3aKOHOMEPHOCTH
HEPBHOMMYHHOTYMOPAJIbHOM PETYIISALNH.

Ymemn:

- UCTIOJIH30BATh MOJTYYEHHBIE 3HAHUS 110 AHATOMUU M HOPMAJIbHOW (PU3NOJIOTHH YesloBeKa B OMOXMMHUYECKUX
U XUMHUYECKUX SKCIIEPUMEHTAX U HAYUHBIX UCCIIEIOBAaHUIX.

Braoemw:
- 00LIMMU 3HAHUSMU 110 aHATOMUHU U HOPMaJIbHOM (PU3HO0JIOTUY YeTOBeKa.

3 Kparkoe conep:kaHue JMCIHHUIITHHbI
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Beeoenue

Baxmwelimme Ki1accu4eckue U COBPEMEHHBIE JOCTIKEHHUS HOpMalbHOU (Gu3ronoruu. @u3nonorus ¢
ocHoBamMHu Mop(dosoruu B cucteMe dapmareBTuueckoro oopasoanus. OpraHu3M deIoBeKa Kak IIeNoe.
Hepapxust ypoBHEUN KU3HEACATEIBHOCTH YEJIOBEKA: MOJIEKYISPHBIN, KIETOYHBIMA, TKAHEBBIM, OpPraHHBIN,
opranu3MeHHbId. [loHsATHS MeTabonu3Ma, YHnopsaoueHHOCTH (U3HOJIOTMYECKUX IPOLIECCOB U CTPYKTYP,
rOMEO0CTAa3a U MCUXUYECKH OPraHU30BAaHHOTO ITOBEACHHUS.

Pa3zoen 1. Ocnosul srcusHedesmenbHOCMU MAKPO- U MUKPOCMPYKMYD 4el08eKa

@OU3HONIOTUYECKH CMBICT OWMOMOTEHUMANIOB, OOIIMEe TNPUHIMIIBI BO3HUKHOBEHMA. Buasl u
B3auMojeiicTBie OuonoreHIManoB. [loreniman nokos, gusnonorndyeckuii cmoicia. [loreHnnan nencTBus.
Bo3oyaumocts. Bo30ynumbie Tkanu. IlpoBemeHue moreHnuana aelctBus. Heps, Meblmima, cHHAIC.
®usznonorus cuHarncoB. HepBHO-MbImeuHblil cuHanc. @usnonorus Meimil. OOnmii MEXaHu3M MBIIIIEYHOTO
cokpaieHus. CkeneTHble MbIIIbI. [ nagkue Mol OOIIMe MPUHIIMUIIBI PETYIISIIIHH.

Pasoen 2. 3axonomeprocmu u cnocobwvl pe2yniayuu u camopeyiayuu Gu3UoI02UYecKux npoyeccos

O6mas ¢usmnonorus [HHC. Crpoenne IHHC. Pednexc. BozOyxnenne u topmoxkenue B I[HC.
[Ipunuunsl koopaunauuonnoit aestenbHoctd [HHC. ABToHOMHas (BereraTuBHAs) HEpPBHAs CHCTEMA.
CtpoeHue, noHsTue, poip B noBeneHuu. ['ymopanbHas perymsuus QyHkuuil. OU3NOIOTHS YHIOKPUHHOM
CHCTEMBI. DHIOKPHHHBIC KeJe3bl. | opMoHbl. Mexanu3mbl aeicTBusl. [ nnoranamo-runodusapHas cucremMa.

Pa3zoen 3. Ipunyunsi scuznedesmenbHoCmu yeio8ekda 8 NoKoe

®uszunonorus kpoBu. OCHOBHbIE KOMIIOHEHTBI KpPOBH, MX (YHKUMH. ['pynmbl KpoBHU, pe3yc (akTop.
['emocTa3. CepThiBaroliasi, aHTUCBEPTHIBaOMIass U (UOPHHOIUTHYECKAsT CHCTeMbl KpoBH. Dusmonorus
cepaua. Crtpoenne, ¢pynkuuu. [IpoBenenune Bo3OyxkaeHus B cepiue. Perymsmus cocynoB. dusmonorus
KkpoBooOparnienus. ['emogunamuka. @usnonorust AbixaHus. MexaHU3Mbl BHEUIHETO JAbIXaHUA. TpaHCHOpT
ra3oB  KpoBblo. Perymsmus  geixanusa.  @Ousuonmormst  mumeBapeHus.  OcoOeHHOCTH — paboOTHI
MULIEBAPUTEIBHOIO KOHBeMepa. Perymsuus npoueccoB MNHILIEBAapeHHs HA PA3IMYHBIX €ro JTamax.
BcaceiBanue. I'osnog u Haceiienue. ®@usnonorus BbiaenaeHus. CTpoeHue u QyHKUIUU Modek. MexaHu3Mm
oOpa3zoBanus Mmoun. ['omeoctarnueckas GyHKIUS TOYEK.

Paszoen 4. @uzuonocuueckue u mopghonocuueckue OCHO8bI OHMOSEHEMUUECKOU U3MEHYUBOCTIU
yenoeexa npu 0esimebHOCHIU.

O6mas (pu3HoN0rusi CEHCOPHBIX cucTeM. PU3HNOIIOTHS BBICIIUX ICUXUYECKUX (DYHKIUH.

OO11ee KOJIMYECTBO pa3iesioB — 4.

4 O0bem yueOHOH THCHMIIINHBI

Buibt yae6Hoi paboTs! B 3adetHbIx | B akanem. B acrp.
€IUHUIIAX Jacax qacax
O61masi TPY/10eMKOCTh THCHUILJINHBI 110 Y4eGHOMY ILIAHY 3 108 81
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 1,78 64 48
Jlexuuu (JIek) 0,45 16 12
[Tpaktuueckue 3ansatus (I113) 1,33 48 36
CamocrositesibHas padora (CP): 1,22 44 33
KoHTakTHas caMocTosATeNbHas paboTa 122 0,4 0,3
BHIBI CAMOCTOSATENLHON PabOTEI ’ 43,6 32,7
Bupa xoHTpoJIs: 3a4€T ¢ OLEHKOH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIIMHbI
«OcuHoBbl MequnuHcKkoi quarnoctukm» (b1.B./[B.04.02)

1 Hesap aucuuniamubl — 6epercs u3 padoueit nporpammsel qucturuinasl (PI1T).

2 B pe3yabTare N3y4eHHs JMCUMILUIMHBI 00y4YaIOIIMIACA M0 MPOrpaMMe CHelUAINTeTa J0JKeH:

Obradame CIeAyIONMMU KOMITETEHITUSAMHA U WHAHKaTopamu ux goctmwkenns: YK-8.1; VK-8.2; I1K-
2.2; T1K-3.3.

3nameo:
- (PM3HOJOTHYECKHE MEXaHU3MBI, JIeKalie B OCHOBE ()YHKIIMOHUPOBAHUS CHCTEM OpPTaHHW3Ma B HOpME MPHU
HEKOTOPBIX MATOJOTUYECKUX COCTOSTHUSX.

Ymemn:
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- n300paxarb PUCYHKHU-CXEMbl OPTaHOB U CUCTEM OPTaHOB, BBINOJHATH U YUTaTh (DYHKIIMOHAILHBIE CXEMBbI
CHUCTEM  peryisiiud  (PU3MONOTHYECKHX  TPOLECCOB,  MPOUCXOASIIMX B  JKUBOM  HOPMAJIBHO
(GYHKIIMOHUPYIOIIEM OpTaHU3ME.

Braoemy:

- HaBbIKaMH (PU3HOJOTHYECKOr0 MOAX0Aa K (PYHKIMOHUPOBAHUIO KJIETOK, TKAaHEW, OpPraHoB, CHUCTEM
OpraHoB, a TAK)KE BCEI'0 OpraH1u3Ma B LIEJIOM.

3 Kpartkoe coaep:xaHue TUCHUILUIAHBI

Beseoenue.

HeoOxonuMocTh u3ydeHus: OCHOB MEIULMHCKON BHU3YyalH3allud U JUATHOCTHKU B Kypce oOydeHUs
CTYJEHTOB-XUMHKOB. VIcTopruecKue 3Tamnbl pa3BUTHS MEIUIIMTHCKON BU3yaIH3aliu.

VYrinyOneHue aHaIUTUYECKOrO HAIpPAaBJIECHUS B HCCIEIOBAaHUSAX UEJIOBEYECKOTO OpraHM3Ma.
Joctuxenus B 00JacTH 1uarHocTuku. HayuHno-texHudeckuii nporpecc 061acTi XUMu, (pru3uku, OUonoruu
Y MEJUIMHBI.

OauH U3 BaXXKHBIX 3JIEMEHTOB MEIUIUHCKON AMArHOCTUKU - MOJTYYeHHE M300pakeHUN BHYTPEHHUX
OpratoB (crmoco0, OCHOBAHHBIM Ha PETHCTPALUU MPOIYCKAHUS JKECTKOTO 3JIEKTPOMATHUTHOTO U3ITyYCHHS
TKaHSIMHM OpraHu3Ma, aKkTyaJbHOCTb B Haiie Bpems) [locTosiHHOe COBEpIEHCTBOBAaHUE PErHMCTPUPYIOIIMX
MaTepuasoB, U3Iy4yarollell anmapaTypbl, yMEHbIIEHHE JI0 MHMHMMYMa BpPEIHOTO BO3JEHCTBUE
PEHTTEHOBCKOTO M3Iy4YeHUs. 3HaAUCHHUE JIJIsl paHHEH TMarHOCTUKYA MHOTUX 3a00JIeBaHUN.

CoBpeMeHHbIE CIOCOObI MHTPOCKONUU (YJIbTPa3BYKOBBIE HCCIIEOBAHMS, Ppa3IMYHbIE CIOCOObBI
KOMIBIOTEPHON TOMOrpaduu U JIp. METOIbI METUIIUMHCKOM BU3yallu3allliu).

Bkiag OTEYeCTBEHHBIX MEIUKOB, OHOJOrOB, (PU3UKOB, HHKCHEPOB-XMMHUKOB B CO3JIaHHUE
COBPEMEHHBIX MaTEepPHAJIOB AJI1 MEIUIIMHCKON MTPOMBIIIJICHHOCTH, CO3/IaHie COBPEMEHHON amnmaparypsl s
MEAMIIMHCKON JUarHOCTUKH.

Paszoen 1. Dnexmposnyepanocpaghus (33I').

OU3NONIOTUYECKHE OCHOBBI. DJeKTpodu3noiorusi. buonorenuunansl. Bo30yauMeie KIETKH U TKaHH,
dusnonornueckue cpoiictBa. [lpoBeaenune Bo30yxkaAeHHs uyepe3 cuHanc. CHHANC AIEKTPUYECKUI U
XAMHUYECKHI.

Uctopuueckuii acnekt (uccnenoBanue ncuxuarpa X.beprepa,1929 r.) Ocobennoctu 931", YcnoBus
perucrpanuu u crnocoosl ananmsa D21 . DHiedamorpaMma, OCHOBHBIC pPUTMBI U ITapaMeTphl (aib(a-BOITHBL,
anb(a-put™, OeTa-BOIHBI, O€Ta-pUTM, NEIbTa-BOJHBI, JAENbTa-PUTM, TETTA-BOJNHBI, TETTa-pUTM). MeTobI
3anucu D01 (OumnonsipHbIi, MOHOTIOJSIpHBIHN ). DyHKIIMOHATRHOE 3HaUeHne DI u ee cocrapnsronux. D90
B MOKOE U MPHU YMCTBEHHOW NesTenbHOCTH. [IpuMeHeHHe BH3yajabHOro (KIMHUYeckoro) aHanusa D00 B
JMarHOCTHYECKUX 1esisiX. MaruurosHuedanorpadus, NpeuMyIecTBa MeToa.

Pazoen 2. Bvizeannvie nomenyuanst (BII) conosnoco mo3zea.

OcHoBHble moHsaTHs HeWpodusuonorun. Beigenenne BII u3 o6meit 931 wenoeka. CrocoOsl u
BO3MOHOCTH peructpauuu BIIl. BeI3BaHHBIN CUMITIATUYECKUM TOTEHIMAII

Coo6biTuitHo-cBsa3anHble noteHuuansl (CCII). TIpumepst CCII — akTMBHOCTH JBUTATEIBHOW KOPBI
(MOTOpHBIN MOTEHIIMAN), MOTEHIMA, CBA3aHHBIA ¢ HamepeHusmu (E-BomHa), moTeHIMAN, BO3HUKAIOIIUN
npu mnpomycke otgenbHoro crumyna. Hccnemosamme BII wm  CCII. Tpu ypoBHS aHanmsa
(deHOMEeHOIOTHUECK Ui, ¢bu3noIOrNUecKui, (GYHKIMOHATIBHBIN). BII — KaK €AMHHLIA
Nncuxo(U3HOIOrHUecKOro aHanu3a. Tonorpaduueckoe KapTUPOBAaHUE SJIEKTPUYECKONM aKTUBHOCTH MO3ra
KaK CyMMaIusi KOJUYECTBEHHBIX METOA0B aHalin3a D3I 1 BBI3BaHHBIX MOTEHI[UAJIOB.

Pa3zoen 3. Dnexmpomuoepagus (IMT).

OcHOBBI (pU3MONIOTUM MBI, MBIIIIIEI YeTOBEeKa: MOHSATHE, BUIBI (KiIaccU(UKAIMs), CTPOCHUE
MBIILIEYHON TKaHU, €€ KPOBOTOK, HWHHEpBalus, IUMPOTOK. MeXaHW3M MBIIIEYHOTO COKpAIIeHHUS.
®uznonorus Meimi. OOMUN MeXaHU3M MBIIIEYHOTO coKpamieHusi. CkeneTHble MBIIIbL [loHATHE, BUIBI
(knmaccudukans), pacroyioKeHue.

Uctopuueckwuii actiekt (I'.ITunep). OMI" kak MeTo Hccaen0BaHUs OMOANEKTPUUECKUX MTOTSHIIHAIIOB,
BO3HUKAIOIIUX B CKEJIETHBIX MBIIIIAX YeJOBEKa M >KMBOTHBIX NMPU BO30YKIEHUU MBIIIEYHBIX BOJOKOH.
Ammaparypa s OMIT (anexktpomuorpad, SIEKTPOCTHUMYNIATOpP), NpUHIUN paboTel. Llenn mpoBeneHus
OMI'. Buget OMI  (untepdepenuronnas OMI, nokanbHas OMI, crumynsuauonnas OMI).
DnekTpoMuorpamMma B HOpMe W mpu maronorusx. O6mactu npumenenuss DOMIT (B MenurusHe, B
NncuXo(U3HOIOTHH, B (PU3UOJIOTUU Tpyda U CIOpPTa, B W3YUYEHUU JBUraTeIbHOW (YHKIMH >KMBOTHBIX U
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YyelloBeKa, B HCCIEAOBAHMUAX MPUMEHEHHUS MHMOPEIAaKCaHTOB, B HCCIEIOBAaHUM BBbICIIEH HEpPBHOU
JIeATEIIbHOCTH YEJIOBEKA).

Pazoen 4. Dnexmporxapouoepaghus (OKT).

Cepnaue uenoBeka: crTpoeHue, QyHknun. DU3HONTOTHYECKHE CBOWCTBA CEpJlla: aBTOMATHU3M,
MPOBOAUMOCTH, BO30YAUMOCTh, COKpaTUMOCTh. Cocyabl cepiia, ux peryiasiuus. CepAeuHblil HUKIT: TOHITHE,
KOMIIOHEHTHI, TPOJIOJKUTEILHOCTD, U3MEHYMBOCTh. MeTo bl ucciieioBanus PYHKIIUN cepa.

OKI' kak OCHOBHOW IIMPOKO HCMOJb3YEMbI METOJ| HCCICAOBAHMUS CEPACYHON AEeATEIbHOCTU
YEJI0BEKA.

CymiHocth W KiMHHYecKoe 3HaueHwe OO, Dmementsl D3I (cermenThl, uHTepBaibl OOl
MOCJICIOBATEILHOCTh BO30YKIeHUH Kamep ceparna). Bekropusiii ananu3 931, OCHOBBI BEKTOPHOH TEOpUHU
30TI'. Oteenenust IOI. Ilpoucxoxnenue 3yornos I2I. Hacocnas ¢ynkums cepaua. CepaedHblil LUKII.
Pabora kmamanoB cepaua. [locnenoBarensHocTh cepaeuHoro nukia. Cucrona. duacrona. Ilokaszarenu
HACOCHOH QyHKIMH cepana. Perymsmus nestenbHOCTH cepana. 921 B HOpME | MPU MATOJOTHH.

Pazoen 5. Peoepaghus.

buo¢usnueckre cBOMCTBa KUBBIX TKaHEH: COMPOTUBIEHWE U €MKOCTb. YJIEIbHOE COIPOTUBIICHHUE
TKaHEeW U KPOBU. 3aBUCHMOCTb COIMPOTUBIICHHS TKaHEH OT KPOBEHAMOJIHEHUS. YJbTPa3BYKOBBIE METObI
uccienopanmst  (Y3U). @usmueckas ocHoBa Y3U. CymHOCTh Mbe303JIEKTpUYecKoro 3ddekra.
CocraBnsiomue CUCTEMbl YIbTPa3BYKOBOW JMAarHOCTUKM — TE€HEPATOp YJIbTPa3BYKOBBIX BOJH, JATYHK
yIbTPa3ByKOBBIX BoJH. Mertoauku Y3U.

Paszoen 6.

HeunBaszuBHbIE METOAMKN MEIULIMHCKUX HCCIEAOBaHUN (YHKIIMOHHPOBAHUS OPraHOB YEJOBEKa B
HOpME U TMpu naTtojoruu. Tomorpaduueckue MeToAbl HccienoBaHUs. [IpennochUIKM BO3HUKHOBEHUS
MeToioB B uctopuu Menunuabl. Kommbrorepras tomorpadpus (KT). Ilkana Xanchunpma. PasButne
coBpemennoit KT. Koutpactnoe ycwmienue (KT-anrumorpadusi, KT-nepdysusi). PentreHoromorpadus.
CymHocts Metona. llpenMyiectBa u  HEJOCTATKU peHTreHoToMorpaguu. MarHuTHO-pe30HaHCHAs
tomorpaduss (MPT). Mcnons3oBanue (GU3HMYECKOTO SBICHUS — SIEPHOTO MarHUTHOTO pe3oHaHca. MP-
mupdysusa, MP-nepdysus, MP-cnekrpockonus. @DynHkuumonanbHas — ToMorpadus.  Ilo3uTpoHHO-
UMHCCHOHHAs ToMorpagusi.

OO1mee KOJIMYECTBO pa3aeiioB — 6.

4 O0beM yueOHOH TUCHHMILINHBI

Brst yaeGHO# paGoTs: B 3auetnbIX | B akamem. B acrp.
€TMHUIIaX Jacax dacax
O01masi Tpy10eMKOCTh JUCHHUILIMHBI 110 Y4eOHOMY ILIAHY 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,78 64 48
Jlexrm (JIek) 0,45 16 12
ITpaktryeckue 3ansatus (I13) 1,33 48 36
CamocrosiTtesnHas pa6ora (CP): 1,22 44 33
KoHTakTHas caMOCTOATeNbHAs paboTa 122 0,4 0,3
BuIbI CAMOCTOSATENLHON PabOTEI ’ 43,6 32,7
Bupn xoHTpoOJIN: 3a4€T ¢ OLEHKOH

5.4 TlpakTuka
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AHHOTanuA padoyeil NporpamMmmal
IIpou3BoACTBEeHHOIT MPAKTUKH: TeXHOMornueckas npakruka (52.0.01(I1))

1 Ileap NpPaKkTUKM — TPAKTHYECKOE H3YUECHUE TEXHOJOTHH TPOU3BOJICTBA (PU3HOJOTUUECKH
AKTUBHBIX COCJUHEHUMN: arpOXMMUUYECKHX, JIEKAPCTBEHHBIX MPENapaTtoB U JAp., CTPYKTYPHl MPEANPHUATHS,
METOJIOB M OCOOCHHOCTEH YIpaBlieHUs MPOU3BOJICTBEHHBIM IpolieccoM. DopmMupoBaHue y 00ydaroIierocs
CIIOCOOHOCTH  OCYIIECTBIISAITh TEXHOJOTHMYECKHHA TMPOIECC IPOU3BOJACTBA (DU3UOJOTUYECKH aAKTUBHBIX
COCIMHCHUH B COOTBETCTBUH C PETIIAMEHTOM.

2 B pe3yabTaTe NMpOXOXkJAeHUS] NMPOU3BOJACTBEHHOH NMPAKTHKH: TEXHOJOTHYecKas NMPaKTHKA
00y4Jarouuiics Mo NporpaMMe CreuuaJIuTeTa J0JIKeH:

Obnadams cneayOIMMMH KOMIETSHIIUSAMHA W HMHIWKaTopaMu ux aoctwkeHus: YK-4.2; YVK-8.1,
OIIK-1.1; OIIK-2.3; OIIK-3.1;. OIIK-4.1; OIIK-5.2; OIIK-6.1.

3uamo:

- TEXHOJIOTUYECKUE TPOLECChl M OCHOBHOE TEXHOJOTMYECKOoe 000pyloBaHHE, HCIONb3yeMOe B
IIPOU3BOICTBE;

- OCHOBHBIE IIPUHIIUIIBI, METO/BI U (POPMBI KOHTPOJISI TEXHOJIOTHYECKOT'O MPOLIecca U KauecTBa MPOJYKIINY;

- OCHOBHBIE HOPMATHBHBIE JJOKYMEHTHI [0 CTAHIAPTU3ALUU U CEPTH(PHUKAINN TPOTYKIIMHA TPEATNPHITHN 110
HPOM3BOJICTBY (PM3UOJIOTHUECKU aKTUBHBIX COEAMHEHUIA;

- IpaBWJIa TEXHUKH OE€30MacHOCTH U MPOU3BOACTBEHHOW CaHUTApUU; OPraHU3alMOHHYIO CTPYKTYpPY
IPEIITPUITHSL.

Ymemu:

- ACIIOJIB30BAaTh TEXHUYECKHUE CPEACTBA [UIsl M3MEPEHMsSI OCHOBHBIX IIapaMETPOB TEXHOJOTMYECKOTO
IIPOLIECCa, CBOMCTB ChIPbS U IPOLYKLUU;

- QHAJIM3UPOBaTh TEXHUUYECKYIO JOKYMEHTALMIO, PEalM30BbIBATh HA IPAKTUKE TpeOOBaHUS HOPMATHBHOM
JOKYMEHTALUU.

Braoemy:

- METOJIaMU IIPOEKTUPOBAHUS TEXHOJIOTMYECKUX JIMHUKA U MOJA00pa TEXHOJIOrMYECKOro oOOopy/oBaHUS,
METOJaMH YIIPABJICHUS TEXHOJIOIMYECKUMH IIPOLIECCaMU IPOU3BOCTBA;

- CIOCOOHOCTBIO M TOTOBHOCTBIO OCYILECTBJISATH TEXHOJIOTMYECKUH MPOLlECC B COOTBETCTBUU C
pErJIaMEHTOM.

3 Kpartkoe conep:kaHue NPOU3BOACTBEHHOM NPAKTHKH: TEXHOJIOTHYeCKasl MPAKTHKA

HpOI/ISBOI[CTBeHHaH IpaKTUKa COCTOUT U3 ABYX 3TAIIOB!:
- 03HAKOMJIEHHUE C TEXHOJIOTHEH MPOU3BOJICTBA (PU3HOIOTHYECKH AKTUBHBIX COETUHEHUI;
- IPAKTUYECKOE OCBOCHUE TEXHOJIOTMYECKUX IPOIECCOB M METOJOB HX KOHTPOJISI HAa KOHKPETHOM
IPEANPUATHH.

1. O3HakomJieHME C TEXHOJIOTUEH OCYILECTBISETCS B BUAE OKCKYpCHUIl Ha MNpeAnpusTus
cooTBeTcTByIoLIero npodmisd. [Ipu mocemeHuH NpeanpuaTuss U O3HAKOMIIEHHS C €ro JeATEIbHOCTBIO
oOyuaronuiicst JOJKEH coOpaTh MaTepual, HEOOXOAUMBIH /ISl MOJArOTOBKH OTYETa MO MPaKTUKE.

OT4er no MpakTUKE BKIIOYACT:

- HICTOPUYECKYIO CIIPaBKY O MPEAIPUATUH;

- HOMEHKJIATYypPy BBIITYCKAEMOU MIPOAYKIINH;

- BUJIbI 1 HOPMBI Pacxojia CbIPbEBBIX MATEPUAJIOB;

- OIMCAaHHUE OCHOBHBIX TEXHOJIOTMYECKUX MEPEEIIOB IPOU3BOJICTBA;

- METO/IbI ¥ (POPMBI KOHTPOJIS TEXHOJIOTHUYECKHUX MPOIIECCOB;

- MEPONPUATHS 10 YCTPAHEHUIO OTKJIOHEHUH (HapylIeHWH) PpeXHUMHBIX IapaMeTpoB paboThI
000py/10BaHUS U TEXHOJIOTUYECKUX MTPOLIECCOB.

2. IlpakTnyeckoe OCBOEHHME TEXHOJOTMYECKMX IIPOLIECCOB HA KOHKPETHOM MPEANPHUATHH
0o0Oy4aroluicss OCYIIECTBISET B COOTBETCTBUM C HWHAMBHAYaJbHBIM 33JaHHEM IO MpakTUKE, KOTOpoe
BKJIFOYACT:

- U3y4YEHHE aCCOPTUMEHTA BBIITYCKAaEMOM NPOAYKIINH, UX BUAOB U MAPOK;

- 1pedoBanuss ['OCT P wu napyroil HOpMaTHBHOM JOKYMEHTAllMM K KadyeCTBY BBIITYCKaeMOM
IIPOAYKIIMH;

- U3YYEHHE CHIPHEBBIX MATEPUATIOB U METOIOB BXOJIHOI'O KOHTPOJIS;
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- U3Y4YEHHUE MMapaMeTPOB TEXHOJIIOTMYECKOr0 MPOoLEecca, MPEIyCMOTPEHHBIX B PErJIAMEHTE, U METOJ0B
€ro KOHTPOJIS;

- noapoOHOe oOmMcaHWe BHJIAa W TUNA OOOPYAOBaHUSA [UIsl OCYIIECTBICHUS KOHKPETHOTO
TEXHOJIOTMYECKOTO MPOIECcCa;

- IeHCTBUS 00CITY>KMBAIOIIETO IePCOHaja MPU YPE3BbIYalHBIX CUTYAIUSX.

[Ipy BBIMONHEHUN WHAMBUAYAIBHOTO 3aJlaHUsSI CTYJEHT JOJDKEH coOpaTh MaTepualibl IO CTPYKTYpE
HPEIPUATHSI, METO/IaM YIIPaBJICHUS, CUCTEME CObITa TOTOBOM MPOTYKIIHH.

4 O0bemM NPOU3BOICTBEHHOM MPAKTUKU: TEXHOJIOTMYECKAsl IPAKTHKA.

Butbt yue6Hoi paboTs! B 3aueTHbIX | B akazewm. B acrp.
€AVHULIAX qacax dacax
O0mas TPy10eMKOCTh NPAKTHKH 110 Y4eOHOMY ILIAHY 3 108 81
CamocrosiTesibHas padora (CP): 3,0 108 81
KoHTakTHas caMOCTOATENbHAs PaboTa 30 0,4 0,3
Bunel camocTosiTennbHON paboThI ’ 107,6 80,7
Bun konTpoJs: 3a4eT ¢ OLICHKOM

AHHOTaIUA padoyei NporpamMmal
IIpou3BoACTBEeHHOI MPAKTUKK: NpeAaunIoMHoil npakTuku (52.0.02(I1x)

1 Iesib NPAKTUKH — 3aKPEIIEHNE TEOPETUYECKUX 3HAHUHN U MPAKTHUUYECKUX HABBIKOB, MOJYYEHHBIX
B mporecce o0ydeHHs MO MPOrpaMMe CHEIUaIUTEeTa; MPUOOpPETEHUE MPAKTHUUECKOTO OIMbITa padoThl C
UCTOYHUKAMU HAYYHO-TEXHUYECKOW HH(POpMAIMKM, OINbITa IOCTAHOBKM M BBINOJIHEHHS HAy4YHO-
MCCJICJIOBATEIILCKUX U MPOSKTHBIX 3a/1a4; OBJIAJICHUE METOJOJIOTHEH U METoJIaMu 00pabOTKH pe3yIbTaToB
UCClIeIOBaHMsl; cOOp, MOATOTOBKA W aHAM3 MAaTepUalOB MO TEMATHKE BBIMTYCKHOW KBaTU(UKALMOHHON
paboTsl

2 B pesyabtare npoxo:kaeHusi IIpou3BoaCcTBeHHOI NPAKTHUKHU: NPEAJIUIIOMHON NPAKTHKU
00y4yaIuii Mo MporpaMmMe CrNenUAJINTETA T0/KEH:

Obaaoams cneayOUIMMI KOMIIETEHIIMSAMU U UHAUKaTopamu ux goctmxenus: YK-2.1; YK-2.2; VK-
2.3; YK-2.4; YK-2.5; VK-4.2; YK-8.1; OIIK-1.1; OIIK-1.2; OIIK-1.3;. OIIK-2.1; OIIK-2.2; OIIK-2.3 OIIK-
3.1; OIIK-4.3; OIIK-5.2; OIIK-6.1; OIIK-6.4.

3namy:
- OCHOBBI OPTaHM3AaLMH U METOA0JIOTHIO HAYYHBIX UCCIIET0BAHMI;
- COBpEMEHHbIE Hay4YHbIE KOHIENIIMU B 00JIACTH OPraHNYeCKOT0 MaTepUaIOBEACHNUS;
- CTPYKTYPY ¥ METO/Ibl YIIPaBJIEHUSI COBPEMEHHBIM IPOU3BOACTBOM (PHU3HOIOTMUECKH aKTUBHBIX BEILIECTB.

Ymems:

- paboTaTh C HAyYHBIMHU TEKCTAMH, I10JIb30BAaThCSI HAYYHO-CIIPABOYHBIM anapaToM, 0hOpMIIATh Pe3yIbTaThl
Hay4YHBIX HCCIICIOBAaHUN;

- ACIIOJIB30BATh IIOJIyYEHHBIE TEOPETUYECKHE 3HAHMS JUIsl NPOCKTUPOBAHUS TEXHOJIOTMYECKUX JIMHUI
IPEANPUATHI OPraHUYECKOTO CUHTE3A.

Braoemy:

- HaBbIKAMH CAMOCTOSATEIbHOM HAyYHO-HCCIIEIOBATENIbCKON J1€ATENbHOCTH, paboThl C HUCTOYHUKAMU
Hay4YHOI nH(popMaiu, peepupoBaHUs HAYUHBIX ITyOIHKAIHI.

3 Kparkoe coaep:xkanue IIpon3BoacTBeHHON NPAKTHKHU: NPEIIUIIIOMHOM NPAKTHKH

Temaruka NpPeNIUIUIOMHOM MpPAaKTUKU CTYAECHTOB CIIELUAIUTETAa OINPEAEHAeTCS TEMaTUKOM HX
BBIMMYCKHON KBaJTU(pUKAMOHHON pabOThl U MOXKET MIPOBOAMUTHCS B HAyYHO-HCCIIEIOBATENIbCKOM WM
NPOEKTHOM (opmare (IIPpHU BBINOJHEHHUM HAYYHO-HCCIEI0BATENbCKONM MM PacyeTHO-NPOEKTHOM PabOTHI
COOTBETCTBEHHO).

HayuHo-uccnenoBarenbckas NMpakTHKa MPOXOJUT B HAy4yHBIX JIAOOPAaTOPHSX, TEXHOJOTMUYECKUX
noJipa3fieNieHusIX, HWH(POPMAIMOHHBIX IEHTPAaX HAay4yHO-HCCJEIOBAaTEIbCKOM OpraHM3aliu Wi B
nabopatopusx Beimyckatomiei kadeaper PXTY um. /1. U. MenneneeBa. CTyIeHTbI 3HAKOMSATCS € TeKyIIen
paboToil ;abopaTopuH, OCBaMBAIOT METOJbl CHHTE3a MAaTepUajoB, IMPOBOJAT OTAEIbHBIE (QHUIUKO-
XUMHUYECKHE U TEXHOJOTMYECKHE HCHBITaHUs, NpUOOPETAIOT HABBIKM IOMCKAa HAayYHO-TEXHUYECKOH
uHpopmanun u paboOTel ¢ 0a3aMH JaHHBIX, YY4acCTBYIOT B 0OpabOTKe pE3yJlbTaTOB HCCIIECIOBAHHUS U
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HOJArOTOBKH UX K ITyOJIMKALUK.

[IpennunuioMHas MpakTUKAa CTYAEHTOB, BBINOJHSIOIUX PaCYETHO-IPOEKTHYIO  BBIITYCKHYIO
KBAIM(PUKALMOHHYIO paboTy, NPOXOAUT B MPOU3BOJACTBEHHBIX Il€XaxX M TEXHUYECKHX OTAenax
IPOMBIIUIEHHOTO Ipeanpusatus. CTyIeHTbl 3HAKOMATCA €O CTPYKTYpOW MpeAnpusiTUs, HOPMATUBHO-
TE€XHOJOTMYECKON JOKYMEHTALMEeH, pEerJaMeHTaMH IIPOU3BOJCTBA, HM3Y4YalOT CUCTEMY MEHEIDKMEHTa U
KadecTBa NponyKiuu. OCHOBHOE BHUMAHME YJENAETCS MPAKTHUYECKUM BOMpocaM (YHKIIMOHHUPOBAHHUS
TEXHOJIOTUYECKUX JTMHUI NMPOU3BOJICTBA NPOAYKIMH, MpoOIeMaM JTUarHOCTUKU Opaka roTOBON MPOIYKLIUU
U MEPOIPHUATHUSM TI0 €T0 YCTPAHEHUIO, BOIPOCAM MHTCHCU(UKAIIMH PAaOOThI TEINIOTEXHUUYECKUX arperaTos.

Bo Bpems npoxoxaeHus NpeuIyIOMHON NPAKTUKU CTYIEHTBl COOMpAOT MaTepuallbl [0 TEMATUKE
BBIITYCKHON KBaJU(UKALMOHHON padOoThl, aHAIU3UPYIOT UX, HAMEYAIOT OCHOBHBIE HAIIPABIICHHS U 3aJauu
paboThl, BEIPaOATHIBAIOT METOOIOTHIO PEIICHHS ATHX 3a/1a4.

ITonroroBka MaTepuanoB JUisl BBIIOJIHEHUS BBITYCKHOM KBATM(UKAIIMOHHON paObOTHI.

4 OobeMm IIpon3BOACTBEHHON NPAKTHKH: NPEIHIIJIOMHOM NPAKTHKH

o B 3avernbIx | B akagem. B actp.
Bunpl yaeOHoI paboThI
eIMHUIIAX gacax qacax
OO01mast TPy/10eMKOCTh IPAKTHKH 110 Y4eOHOMY IIaHY 9 324 243
CamocrosiTenbnas pagora (CP): 9,0 324 243
KoHTtakTHas camocTosTenbHas pabora 0,4 0,3
- 9,0
Buibl caMmocTosTebHON pabOThI 323,6 242,7
Bupa xoHTpoOJIS: 3a4€T ¢ OLCHKOH

AHHOTanUs pado4eil MporpaMmmbl
IIpou3BoACTBEeHHOI MPAKTHKH: HAYYHO-HCCJIeN0BaTeIbcKoi padoTsl (52.B.01(H)

1 Heuan [Ipon3BoACTBEHHOI MPAKTHKH: HAYYHO-HCCIEA0BATEILCKOMH padoThl — GopMUpOBaHUE
HEOOXOJAMMBIX KOMIETEHIMHA IS OCYIICCTBJICHHUS HAyYHO-MCCJIEIOBATEIbCKOW JACSATENIBHOCTU TIO
cnenmansHoctn  04.05.01 - @ynpameHTtanbHass W npukiaagHas  xumus.  DopmupoBanue
po(heCCHOHATLHBIX KOMIIETCHIIMH TIOCPEJACTBOM TUIAHUPOBAHUS W OCYIIECTBIICHUS DKCIIEPHUMEHTATHHON
JIeATEIbHOCTH HAa OCHOBAaHUM W3YYEHHBIX IUCLUUILIMH, B TOM YHUCJE CHELUAIbHBIX, U CAMOCTOSTEIBHO
U3Y4YE€HHON UHQOpMaIIIH.

OCHOBHBIMU 3a/1a4yaMH SIBIISIOTCS MPHUOOpPETEHUE HABHIKOB IMJIAHUPOBAHUS U BBHIMOJIHEHUS] HAy4YHO-
UCCJIEIOBATENbCKOM paboThl; 00paboTKa, WHTEpIpeTalus W NPEICTaBICHHWE HAy4YHBIX pEe3yJIbTaTOB;
MOJITOTOBKA K BBHITTOJHEHUIO BHIMTYCKHOHN KBaTHU(UKAITMOHHON paOOTHI.

2 B pesyabtare BbInoJHeHusi [Ipou3BoAcTBEHHOH NPAKTHKH: HAYYHO-HCCJIEI0BATEILCKOM
padoThI 00y4YaroMiics MO0 NPOrpaMMe CICHAJHTETA J0JIKEH::

Obaadams CIEAYIONMMEI KOMITETSHITUSAMHU U WHAHKaTopamu ux noctmwxkenns: YK-1.3; YK-2.1; VK-
2.2; YK-2.3; YK-2.4; YVK-2.5; YK-4.2; YK-4.3; YK-4.4; VK-6.1; YVK-6.3; I[IK-1-u.1; I1K-1-u.2; I1IK-2-1.1;
[1K-2-1.2; I1K-3-1.1; [IK-3-1.2; [1K-1.2;. [1K-2.1; [1K-2.2; TIK-2.3 TIK-3.2; T1K-3.3; I1K-3.4.

Iloozomosums u npedcmaeums K 3awume Hay4dHO-UCCIeoBaTenbckyto pabory (HUP),
BBIMIOJTHEHHYI0O Ha COBPEMEHHOM YPOBHE Pa3BUTHs HAyKHM M TEXHHKH U COOTBETCTBYIOIIYIO BBIOPAHHOM
CIeLMaIn3alMM U clienHanbHOCTU. B nipencraBienHon K 3amure HMP noimkHBI MONYy4YUTh pa3BUTHE 3HAHMS
U HaBbIKH, TMOJyYEHHBIE OOYYAIONIMMCS TPU OCBOCHHHM MPOrpaMMBbl CHEIUAIUTETa, B TOM YHCIE TPU
VM3YyYECHUU CHelualbHbIX auciuiuimH. lIpeacraBnennas k 3amure HUP nomkHa comepkarb OCHOBHBIE
TEOPETHUUECKHUE TOJIOKEHUS, SKCIIEPUMEHTAIbHBIE PE3YIbTaThl, IPAKTUUECKUE JOCTUKEHUS U BBIBOIBI U3
paboTEHL.

3 Kparkoe cogep:xanue I[Ipon3BoacTBeHHON NPAKTHKU: HAYYHO-MCCJIEA0BATEIbCKOMH PadoThI

B mporiecce ocBoeHMS TUCIMIUIMHBI O0YYAIOIIMIACS TODKEH MOATOTOBUTh M MIPEICTaBUTh K 3aIIUTE
Hay4YHO-UCCIenoBaTeNbekylo paboty (HUP), BeImONHEHHYI0O Ha COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH U
TEXHUKH U COOTBETCTBYIONIYIO BEHIOpAHHOMY HAIPABJICHUIO TTOJTOTOBKH U TIPOrpaMMe 00 ydeHHsI.

B npencraBnennoit k 3ammure HUP qomxHBI MONYYUTh pa3BUTHE 3HAHUS M HABBIKHU, MOJTYyYEHHBIE
00ydJaronumMcs TpH OCBOCHHUHU MPOTPAMMBI CICIHAIATETa, B TOM YHCIE NMPU H3YYCHHH CIEeIHATbHBIX
nucuuriuH. [IpencraBnennas k 3amure HUP nomkHa conmepkaTh OCHOBHBIE TEOPETHUECKHUE IOJIOKEHUS,
AKCTIEPUMEHTAIbHBIC PE3YJbTATHI, MPAKTUIECKUE JOCTHKEHUS M BBIBOJIBI 110 paboTe.

148



4 O0bem IIpou3BoACTBEHHON MPAKTUKHN: HAYYHO-HCCJIEA0BATEILCKOH PadoThl

Butbt yeGHoii paGoTsr B 3auerHbix | B akamem. B acrp.
SIMHHIAX Jacax dacax
O0mas TPy10eMKOCTh IPAKTHKH 110 Y4e0HOMY ILIAHY 31 1116 837
KoHTakTHasi padboTa — ayIMTOPHbIE 3aHITHSI: 19,78 712 534
Jlaboparopusbie 3austus (J1ad) 19,78 712 712
CamocrosTeabHas padora (CP): 11,22 404 303
KonrtakTHas camocrosiTenbHas pabora 0,06 2,2 1,65
Bupl camocTosTensHON paboThI 11,16 401,8 301,35
Buja koHTposn: 3a4eT, 3a4eT C OLIEHKOM
B ToMm umciie mo cemecTpam:
3 cemecTp
Bl yacOHOR paboTE! B 3auernsix | B akagem. B acrp.
eIMHHIIAX gacax gacax
OO01mast TPy10€MKOCTh NIPAKTHKH 110 Y4e0HOMY ILIaHY 1 36 27
KonTakTHasi pa6oTa — ayIuTOPHbIE 3aHATHA: 0,44 16 12
JlaGoparopusbie 3ansaTus (J1ad) 0,44 16 12
CamocrosiTenbHast padora (CP): 0,56 20 15
KoHTtakTHas camocTosTenbHas pabora 0.56 0,2 0,15
Buibl caMmocTosTeIbHON pabOThI ’ 19,8 14,85
Bupa xoHTpoOJIS: 3a4er
4 cemecTp
Buuzst yueGHO# paboTs! B 3auernsix | B akagem. B acrp.
eIMHHIAX gacax gacax
O01mast Tpy10eMKOCTh IPAKTHKH 110 Y4eOHOMY ILIaHY 1 36 27
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,89 32 24
JlaGopatopusie 3ansaTus (J1ad) 0,89 32 24
CamocrosiTenbHas padora (CP): 0,11 4 3
KoHTaKkTHas caMOCTOsITebHAs paboTa 011 0,2 0,15
Busl camocTosiTennbHON paboTh ’ 3,8 2,85
Bupa xoHTpoJIs: 3a4er
5 cemecTp
Brst yaeGHOM paGoTs: B 3auetnbIX | B akamewm. B actp.
eIIUHHIIAX gacax gacax
OO0mast Tpy10eMKOCTh IPAKTHKH 110 Y4eOHOMY ILIaHY 3 108 81
KonrakTHasi pa6oTa — ayIHTOPHbIE 3aHATHS: 2,0 72 54
Jlabopatopusbie 3ausTus (J1ab) 2,0 72 54
CamocrositesbHas pa6ora (CP): 1,0 36 27
KoHTakTHas caMOCToATeNbHAs paboTa 10 0,2 0,15
Bunel camocTosiTenbHON paboThl ’ 35,8 26,85
Bua kourpoJs: 3a4yeT
6 cemecTp
Bus1 yae6HO# paGoTsI B 3auetHbIX | B akamem. B actp.
eIUHHIIAX gacax qacax
O0mas TPy10eMKOCTh NPAKTHKH 110 Y4eOHOMY ILIAHY 3 108 81
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 1,8 64 48
Jlaboparopusie 3ansaTus (Jlad) 1,8 64 48
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CamocrosiTesibHas padora (CP): 1,2 44 33
KoHTaKTHas caMOCTOsITEIbHAs paboTa 12 0,4 0,3
Busl camocTosTenbHON paboTh ’ 43,6 32,7
Bun konTpoJs: 3a4eT ¢ OLICHKOM
7 cemecTp
Brst yaeGHOH paGoTs: B 3auetnrpix | B akamewm. B actp.
eIIMHHIIAX gacax gacax
O01mast TPy/10eMKOCTh IPAKTHKH 110 Y4eOHOMY IIaHY 4 144 108
KoHTakTHasi padoTa — ayIMTOPHbIE 3aHITHSI: 2,67 96 72
Jlaboparopusbie 3ansaTus (J1ad) 2,67 96 72
CamocrositesbHas pa6ora (CP): 1,33 48 36
KoHTtakTHas camocTosTenbHas pabora 0,2 0,15
1,33
Bupl camocTosTensHON paboThI 47,8 35,85
Buja koHTposn: 3a4er
8 cemecTp
Bl yaeGHOR paboTE! B 3auernsix | B akanem. B acrp.
CIIMHUIIAX qacax Jacax
O01mast Tpy10eMKOCTh IPAKTHKH 110 Y4eOHOMY ILIaHY 5 180 135
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 3,11 112 84
Jlabopatopusbie 3ansrtus (J1ab) 3,11 112 84
CamocrosiTenbHas padora (CP): 1,89 68 51
KoHTakTHas caMocTosTeIbHAs paboTa 189 0,4 0,3
Buibl caMmocTosTeIbHON pabOThI ’ 68,6 50,7
Bupa xoHTpoJIs: 3a4€T ¢ OLCHKOH
9 cemecTp
Biutst yueOHOR PaboTs! B 3auernsix | B akagem. B acrp.
eIMHHIIAX gacax gacax
O01mas TPy/10eMKOCTh NPAKTHKH 110 Y4eOHOMY ILIAHY 5 180 135
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 3,1 112 84
JlaGopatopusie 3ansaTus (J1ad) 3,1 112 84
CamocrositesanHas pa6ora (CP): 19 68 51
KoHTakTHas caMOCTOATENbHAs paboTa 19 0,4 0,3
BuIbI CAMOCTOSATENLHON PabOTEI ' 67,6 50,7
Bua konrpous: 3a4eT C OLEHKOM
10 cemecTp
Brst yaeGHOM paGoTs: B 3auetnbIX | B akamem. B actp.
eIIUHHIIAX gacax gacax
O01asi TPY/1I0€MKOCTh MPAKTHKH M0 Y4eOHOMY IIAHY 9 324 243
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 5,8 208 156
Jlaboparopusbie 3austus (J1ad) 58 208 156
CamocrosiTesibHas padora (CP): 3,2 116 87
KoHTakTHas caMOCToATeNbHAs paboTa 0,2 0,15
» 3,2
Bunel camocTosiTenbHON paboThl 115,8 86,85
Bua konrpoJs: 3a4yeT
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AHHOTanuUs padoyeil MporpaMmmbl
Yu4eOHoii npakTHKH: 03HaKoMuTebHas npakTuka (52.B.02(Y))
1 Ileab yuyeOHOM NMPaAKTHKH: 03HAKOMHUTEIbHAS MPAKTHKA
— O3HAaKOMJICHHE OOYYaIOUIMXCSl C TEMATUKOH M OpraHM3allMeil HaydHBIX HMCCIICOBaHUH, MPOBOIMMBIX B
HAYYHO-KMCCIICIOBATEIbCKUX J1a00paTOpusx XHMHUKO-(papMalleBTUYecKoro (akynbrera, J1ad0paTopusix
HAYYHO-HMCCIICIOBATEIIbCKMX WHCTUTYTOB POCCHIICKOW akajeMuu HAyK M JPYTUX TOCYAapCTBEHHBIX M
HETOCY/IapCTBEHHBIX HAYYHBIX OpPraHU3aIlNii;
— 3aKpeIICHHUE U YIITYOJICHHE TEOPSTUYCCKUX 3HAHMIA, TIOTYYEHHBIX B X0/ 00yUeHMS,

— npuoOpereHHEe  OOy4YarOIIMMHUCS  MPAKTUYCCKUX  HABBIKOB M YMCHHH, YHHBEPCAJIbHBIX W
poeCCHOHATILHBIX KOMIICTECHITHH, a TAK)KE OIBITA CAMOCTOSTEIBHOMN MPO(EeCCHOHANTBHON e TeTbHOCTH;
— (dopmupoBaHHS y OOYYAIOIIMXCS CIOCOOHOCTH paboTaTh CaMOCTOSITEILHO M B COCTaBE KOMAaH]HI,
TOTOBHOCTH K COTPYAHUYECTBY, IPUHSATHIO PEIICHUH, CIOCOOHOCTH K MPO(ECCHOHAILHOW U COIHMATIbHON

ajlanTaluu
2 B pe3yabrare mnpoOXoKIeHHS] Y4eOHOW TNPAKTHKH: O3HAKOMHUTEJIbHASl TMPAKTHKA
00y4YaIoIIMiics 0 MPorpaMMe CHelHATUTETA T0JI/KEeH:
Obaadoams cneayOUMMI KOMIIETEHIIUSAMU U uHANKaTopamu ux fgoctmwxenus: YK-1.3; YK-4.1; VK-
YK-6.1; YK-8.3; [IK-2-n.1; [1K-2-1.2.

Buame:

- OCHOBHBIE TEXHOJIOTUYECKHUE MPOIIECCHI, U3ydaeMble Ha MPAKTUKE;

- OCHOBHBIE CIIOCOOBI CUHTE3a, aHAJIN3a, IIPOU3BOJICTBA;

Ymems:

-TI0JTh30BATHCS OCHOBHBIM TEXHOJIOTHYECKUM WJIH aHATHUTUYCCKUM O0OpYyTOBaHUEM, W3YYCHHBIM B
X0JI€ NMPAKTHUKH;

Brnaoemw.:

- KOMIUICKCOM TEePBOHAYAJIbHBIX 3HAHUH U MPEICTABICHU 00 OpraHU3alui TEXHOJOTHUYECKOTO WIIH
Hay4HO-UCCIIEI0BATEIHLCKOTO MPOLIECCa;

- HaBBIKAMHU U3JTIOKEHUS TOTYyYEHHBIX 3HAHUI B BHJIE OTYETa O MPOXOXKIECHUU MPAKTUKH, OMHCAHUS
UCXOJHBIX MaTePHAIIOB, CHHTE3a, KOHTPOJISI KA4eCTBA TOTOBOM MPOAYKIIHH.

3 Kpartkoe conep:kanue yueOHO! NPAKTUKU: 03HAKOMUTE/IbHAS NPAKTHKA

VY4yebHas mpakTHKa IPOBOIUTCA B 4 cemecTpe B (hopMe TEOPETHUECKUX 3aHATUH U SKCKYPCHH.

1. TTocenienne TeMaTUYECKUX IKCIIO3UIIMI MYy3€€B U BBICTaBOK.

2. Ilocemenne HMHCTUTYTOB M MNPEANPUATHH, 3aHATBIX CHHTE30M, aHAIM30M U IPOU3BOACTBOM
(U3MONIOrMYeCcKH aKTHBHBIX BEILIECTB.

O3HaKOMJIEHME C OCHOBHBIMU TEXHOJOTHYECKUMHU CTaIUsIMH M CIIOCOOAMHM IPOMU3BOJCTBA
(U3MONOrMYecKd aKTUBHBIX BEIECTB, JIEKAPCTBEHHBIX IIPEMapaToB, CBONCTBaMU U 0OJacTSIMH HX
IIPUMEHEHHS.

3. Os3HakoMJIEHHE C TEpCHEKTUBHBIMM HAy4yHbIMU pa3paboTkaMu B 0O0JacTH CHHTE3a U
KOHCTPYUpPOBaHMs (PU3MOJIOTUYECKH AaKTHBHBIX BEIECTB M JIEKAPCTBEHHBIX mpenapartoB. l[locemenue
Hay4YHBIX JlabopaTopuil kadeap U 3HAKOMCTBO C OpraHu3alrei paboThl B HCCIIeI0BATENIbCKON 1a00paTOpuu.

4. IToaroToBKY OTYETa O MPOXOKIACHUU YUeOHON MPAKTUKH.

TpeboBanust, npeabaBIsieMble K HAMMCAHUIO U TPEACTABICHUIO OTYETA.

KonkpeTtHoe conepkanue ydyeOHON MPAaKTHKHU OINpPENEesieTcsl ¢ yUeTOM BO3MOXHOCTEH UM MHTEPECOB
Ka(eapel, OpraHU3yoLIeH NPaKTHKY, U IPUHUMAIOIIEH OpraHu3aliu

KonkperHoe coaepxaHue yuyeOHOW MNPAKTUKH ONpeAeNseTcs WHIUBUIYaJbHBIM 3aJaHHEM
00yyaromerocsi ¢ y4éToM MHTEPECOB U BO3MOXKHOCTEH Kadenpbl WM OpraHU3alMy, I/ie OHA MPOBOJUTCS.
NuauBuayanbHoe 3ajaHue pa3padaThiBaeTCs M0 MpOo(UITo u3ydyaeMoi MporpaMMbl ClIEUAINTETa ¢ YUETOM
TEMBI BBIITYCKHON KBAIN(UKAITMOHHONW PAOOTHI.

4 O0bem yueOHOM NPAKTHKH: 03HAKOMHTE/IbHAs IPAKTHKA
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. B 3auerHbix | B akangem. B actp.
Bunsl yueOHoI paboThI
eMHMIAX Jacax yacax
Oo61iasi TPY/I0eMKOCTh MPAKTHKH 10 Y4eOHOMY IUIaHY 3 108 81
KonrakrHas paéora — ayAuTOPHbIE 3AHITHSI: 1,8 64 48
By KOHTaKTHOM pabOThI 1,8 64 48
Camocrosreanbnas padora (CP): 1,2 44 33
KoHTaKTHas caMOCTOsITeNbHAS PaboTa 12 0,4 0,3
BHIBI CAMOCTOSATENLHON PabOTEI ’ 43,6 32,7
Buj KoHTpOIs: 3a4eT ¢ OLEHKOI

5.5 'ocynapcTBeHHAsI HTOrOBasi ATTECTALMS: MOATOTOBKA K NMpoLeAype 3alIUThI H 3alIUTA
BBINYCKHOM kBauukanuonnoi padorsl (b3.0.01)

1 ean rocy1apcTBeHHONH MTOrOBOM aTTEeCTAIMM: NMOATOTOBKA K MPoLeaype 3alllUThl U 3alI[UTa
BBINIYCKHOH KBaJIU(QUKALMOHHOW padoTbhl — BbLIIBICHUE YPOBHS TEOPETUYECKONM WU IMPaKTHYECKOU
HOJrOTOBJIEHHOCTH BBITYCKHMKA By3a K BBIIOJIHEHHIO IMPOQECCHOHAIBHBIX 337ad U COOTBETCTBUS €ro
noaroroBku TpeboanusiM ®I'OC BO mno crnenmansaoctn 04.05.01 - dynnameHntanbHas M MPHKIATHAS
XUMHUSL.

2 B pe3yabTaTe NPOXO0XKIeHHS] TOCYIAPCTBEHHOH WTOroBOi aTTecTallMH: MOATOTOBKA K
npoueaype 3alIUThl M 3aIIMTA BBIIYCKHON KBaJM(PMKANMOHHON PadoThbl y CTYyJEeHTAa NPOBepPseTcs
c¢(hopMHUPOBAHHHOCTD CJIEAYIOIIMX KOMIIETEHIHI, a TaKKe CJIeYIOUUX 3HAHUH, YMEHHH U HABBIKOB,
NMO3BOJISIOIIUX OLEHUThb CTeNeHb TOTOBHOCTH O0y4YamwIMXCA K JajbHelmed mnpodeccuoHaIbHOU
AesITeJIbHOCTH.

BbimyckHUK, OCBOMBIIMI  mporpamMmy CHELHANWUTETa, JODKEH 00JajaTh  CIEAYHOIIUMU
KOMIIETEHIUSIMHU:

VK-1.1; YK-1.2; VK-1.3; YK-1.4; VK-1.5; YK-2.1; YK-2.2; VK-2.3; YK-2.4; YK-2.5; YK-3.1; VK-
3.2; VK-3.3; VK-3.4; YK-3.5; VK-4.1; YK-4.2; YK-4.3; VK-4.4; VK-5.1; YK-5.2; VK-5.3; VK-6.1; YK-6.2;
VK-6.3; VK-7.1; VK-7.2; YK-7.3; YK-8.1; YK-8.2; YK-8.3; YK-8.4; YK-8.5; VK-8.6; VK-8.7; YK-8.8; YK-
8.9; YK-9.1; YK-9.2; YK-9.3; YK-10.1; YK-10.2; YK-10.3; OIIK-1.1; OITK-1.2; OIIK-1.3; OIIK-2.1; OIIK-
2.2; OIIK-2.3; OIIK-3.1; OIIK-3.2; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-
5.4; OIIK-6.1; OIIK-6.2; OIIK-6.3; OIIK-6.4; I1K-1.1; I1IK-1.2; [1K-2.1; I1K-2.2; I1K-2.3; I1K-3.1; [1K-3.2;
I1K-3.3; TIK-3.4; T1K-4.1; [1K-4.2; T1K-1-u.1; [1K-1-5.2; [1K-2-u.1; I1K-2-8.2; [1K-3-1.1; I1K-3-H.2

3uamo:
- IOPSIZIOK  OpraHM3ally, I[UJIAHUPOBAaHUST U TPOBEJEHUS HAYYHO-UCCIIENIOBATENBLCKUX paboT ¢
UCIIOJIb30BaHUEM TOCIEIHUX HAYYHO-TEXHUYECKUX JOCTHKEHHUI B TaHHOW 001acTH;
- (U3UKO-XUMHUYECKHE OCHOBBI CMHTE3a OMOJIOTMYECKU aKTHBHBIX BEIECTB, JIEKAPCTBEHHBIX MPEMapaToOB U
MPUMEHSTH 3TU 3HAHUSI HA IPAKTHUKE;
- OCHOBHBIE TpeOOBaHUS K MPEACTABJICHUIO PE3YJIbTATOB MPOBEIECHHOTO MCCJIEAOBAHHS B BHJIE€ HAYYHOTO
OTY€eTa, CTaThU WJIM JIOKJIAJIa.

Ymemn:
- CAaMOCTOSITEIbHO BBISIBIISITH MEPCIICKTUBHBIC HAIMpPABIICHUS HAyYHBIX MCCIEAOBaHUN, OOOCHOBHIBATH
aKTYaJIbHOCTh, TEOPETUUYECCKYIO U MPAKTUUECKYI0 3HAYUMOCTh MPOOJIEMBI, TPOBOJIUTH YKCIIEPUMEHTAIbHBIC
MCCJIEeI0BAHMS, AHAJIU3UPOBATh U UHTEPIIPETUPOBATDH MMOJTYyYEHHBIE PE3YyIbTaThI;
- OCYIIIECTBIIATHh MOUCK, 00pPabOTKY M aHAJIN3 HAYYHO-TEXHHYECKOW MH(POPMAIUM IO TEME BBIMOTHICMON
paboThI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;
- paboTaTh HAa COBPEMEHHBIX NPHUOOpPaX, OPTraHW30BHIBATH IMPOBEJCHUE HIKCIIEPUMEHTOB U HWCIBITAHUH,
MIPOBOMTH WX 00pabOTKY M aHATTM3UPOBATH PE3YIbTATHI;

Braoems:
- METOJI0JIOTHEN U METOJAMKON MPOBEACHUS HAYUYHBIX MCCIEI0BAHU; HABBIKAMU CAMOCTOSTEIbHON HAy4YHOU
U MCCIIeZI0BATENbCKOM paboThI;
- HaBbIKaMu paboOThl B KOJUIGKTHBE, IUIAHUPOBAaTh U OPraHU30BBIBATH KOJUICKTUBHBIE HAy4dHBIC
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HCCJIEIOBAHMSI; OBJIaIeBaTh COBPEMEHHBIMU METOAMHU HCCIIEIOBAaHUS U aHaIN3a OCTAaBICHHBIX MPOOIeM;
- CIIOCOOHOCTBHIO peliaTh TMOCTABICHHBIC 3a/la4M, MCIIONb3ys YMEHUS W HAaBBHIKM B OpPTaHHU3AIMH HAYYHO-
HCCJIEIOBATEILCKUX M TEXHOJIOTHYECKUX paldoT.

3 Kparkoe cojepkaHue rocyJapcTBeHHOH WTOIOBOIl aTTecTallMM: NOArOTOBKA K Ipoueaype
3aIIMTHI M 3a1IUTA BLINYCKHOH KBAJTU(PUKAIMOHHON PadoThI

I'ocynapcTBeHHas uTorosast arrecTanys: MOArOTOBKA K IPOLEAYPE 3AIUUTHI U 3aILMUTA BBITYCKHON
KBaJIM(UKAIIMOHHOM paboThl mpoxoauT B 10 cemecTpe Ha 6a3e 3HAHMIA, YMEHHI U HABBIKOB, MOJTYYCHHBIX
CTYIECHTaMH [IPU U3YYEHUU NUCUUIUIMH criequaibHOCTA 04.05.01 dyHnaMeHTanbHas U MPUKIAJHAsS XUMUS U
MIPOXO0K/ICHHUSI TPAKTHK.

l'ocynpapcTBeHHass uToroBasi arrecTanys: MOArOTOBKA K MPOLEAYPE 3alUUThl U 3allUTa BBITYCKHOMN
KBTM(DUKAIIMOHHOU PabOThI IPOBOJAUTCS TOCYIAPCTBEHHON YK3aMEHAIIMOHHOW KOMHUCCHEH.

KouTtponb ypoBHS CcHOPMUPOBAHHOCTH KOMIIETEHLUNH OOYYarolIMXCs, MPHOOPETEHHBIX MpH
ocsoernu OOII, ocymiecTBiseTCsl MyTeM MPOBEAEHUS 3alUTHI BBIMTYCKHON KBaJTHM(PHUKAIMOHHON pabOTHI
(BKP) u npucBoenus kBanudukanuu «Xumuk. Ilpenooasamensv xumuu..

3amura BKP sBisercs o0s3arenbHOM NIpoLEAypod HMTOrOBOM TIOCYAapCTBEHHOM aTTecTaluu
CTYJICHTOB BBICIIMX YYE€OHBIX 3aBEICHHI, 3aBEpIIAOIIUX OOy4YeHHE IO HAMpPaBICHUIO MOJITOTOBKU
cnenuanurera. OHa mpoBoAMTCA NyOJIMYHO Ha OTKpbITOM 3acepanuun ['OK corimacHo yTBepkaeHHOMY
JeKaHaTOM IpaduKy, Ha KOTOPOM MOTYT MIPUCYTCTBOBATH BCE KEIAIOIIHE.

Marepuainsl, IpeICcTaBiIsIeMbIE K 3aIIUTE:

BBINYCKHAs KBANU(HUKAIMOHHAsA paboTa (MOsICHUTEIbHAs 3aIHCKa);

3ajanne Ha BemoaHeHue BKP;

o13bIB pykoBogutens BKP;

peuen3us Ha BKP;

npe3eHTanus (pa3gaTovyHbIi MaTepua), MOAIMUCAaHHAS PYKOBOAUTEIEM;

JOKJIa.

B 3amaum I'DOK BXOAsST BbIABIEHHE TOATOTOBIEHHOCTH CTyJIEHTa K MPOo(dhecCHOHAIbHOM
JIEATEIbHOCTH U IIPUHATHE PELICHUS O BO3MOKHOCTH BBIAYN €EMY JAUILIOMA.

Pemenne o npucyxaeHuH BBIMYCKHUKY KBaNU(UKAIMK CHEIHAMCTa MPUHUMACTCS Ha 3aceJaHuu
I'OK npocTbiM 0OJIBIIMHCTBOM MPU OTKPHITOM T'OJI0COBAaHUH WIEHOB KOMUCCUU HAa OCHOBAHUM PE3YJIbTATOB
UTOT'OBBIX HCIIBITAHUM. PesynbTaTel OIIPENENAIOTCS OLICHKaMHU «OTIUYHO, «XOpOLLIOY,
«YZOBJIETBOPUTEIILHO», «HEYIOBIETBOPUTEIBHO.

OOyuaromuiics UMeeT MpaBo MOJAaTh B ANEIUIALMOHHYI0O KOMHCCHIO aleNIISIUI0 O HApYyUIEHUH, 10
€ro MHEHHIO, YCTAaHOBJIEHHOMN MPOIETyphl 3alUThl BBIMTYCKHON KBaNM(PUKAIIMOHHON pabOThl. AN O
HECOTJIACHU C Pe3yIbTaTaMU 3alUThl BEIMTYCKHON KBaTHU(UKAIMOHHON paOOTHl HE TPUHUMAETCS.

4 O0beM rocyJapcTBEHHOl HWTOrOBOH aTTecTAMHU: NMOATOTOBKA K MpoueAype 3allUuThl U
3aIIMTA BBINYCKHOM KBAJIN(HKANOHHON PadoThl

Butbl VIeGHOMN paGOTEL B 3auetHbIX | B akamem. B acrp.
AL YE p (S10%050200¢:D. Jacax dacax
O6mas Tpynoemkoctb 'MA no yueGHOMY mi1any 9 324 243
CamocrosiTesibHas padora (CP): 9,0 324 243
KoHTakTHas paboTa — HTOrOBast aTTECTALMS 0,67 0,5
9,0
Brinonnenue, Hanucanue u opopmienne BKP 323,33 2425
Bua konrpoJs: 3amuTa BKP

5.6 ®akyIbTATHBBI

AHHOTanus pado4ye NPOrpaMMbl 1M CHHUIIJIMHBI
«'paxkaanckasi 3anMTa B Ype3BbIyaiinbIx cutyanusix» (OT/1.B.01)

1 Henp aMCOMIVIMHBI — MOATOTOBUTH CTYACHTA K OCMBICIEHHBIM IPAKTHYECKUM JEHCTBUSAM IO
o0ecreyeHn0 CBOEil 0e30MmacHOCTHM M 3alllUThl B YCJIOBMSIX BO3HUKHOBEHHS YpPE3BbIUAHOM CUTyalluu
IIPUPOJHOT0, TEXHOICHHOI'O U BOCHHOI'O Xapakrepa.

2 B pe3yabTaTe H3y4YeHUs1 AMCHMILIMHBI 00y4al0IMICs 110 IPOrpaMMe CleluaIuTeTa J0JKeH:
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Obnadams CIeayIONIMMU KOMIIETEHIIUAMH U WHANKaTopamu ux aoctmxenus: YK-8.1; YK-8.2; VK-
VK-8.3; YK-8.4; I[1K-3-u.2.

3uame:
- XapaKTepUCTUKH MPUPOIHBIX O€ICTBUIl, TEXHOI€HHBIX aBapui U KaTacTpod Ha pagualliOHHO, XUMHUYECKU
¥ OMOJIOTHYECKHU OMACHBIX 00BEKTaX, MOopaXkarolue (pakTopbl JPYruX OMacHOCTEH;
- OCHOBBI BO3JIEHCTBMsI ONACHBIX (DAKTOPOB YpE3BbIYANHBIX CUTyallMid Ha 4eJOBEKA U NPHUPOJIHYIO CpPEerdy,
JIOITyCTUMBIE TIPE/IeIbHBIC KPUTEPUU HETATUBHOTO BO3ACHCTBUS;
- Mepbl 0€30IaCHOTO IOBEJEHMsA IpH NpeObIBAaHMM B pailoHax (30HaX) MOXapoB, PaJUOAKTUBHOIO,
XMMHUYECKOT0 ¥ OMOJIOIMYECKOI0 3arpsi3HEHMS;
- crnocoObl W CpeACTBa 3aIIMTHI YeNOBEKa OT BO3JCHCTBUS MOPaXKAIOMMX (AKTOPOB UYPE3BbIUANHBIX
CUTyallui IPUPOAHOT0, TEXHOT€HHOI'O M BOGHHOI'O XapaKTepa.

Ymemn:
- UCTOJIb30BATh CPEACTBA 3AILUTHl OPraHOB JbIXaHUS U KOXKH, MEAULIMHCKHUE Ul CaMO3aIlUThl U OKa3aHUA
TIOMOIIU IPYTUM JIIOJISIM;
- IPUMEHSATH [IEPBUYHBIE CPEJICTBA MOXKAPOTYLICHUS AJIS JIOKAIN3ALUU U TYIIEHUS 110)Kapa, BO3HUKILIETO B
ayIUTOpHH (J1abopaTtopun);
- OKa3pIBaTh ce0e M JPYrMM MOCTPAJaBIIUM MEIULUHCKYIO MOMOILb C HCIOJIb30BAHUEM TaOENbHBIX U
HOJPYYHBIX METUIIMHCKUX CPEJICTB.

Braoemw:

- mpuéMaMH TPOBEJCHUS YACTUYHOM CaHUTApHONH OOpabOTKM TMpU BBIXOAE U3 palioHa (30HBI)
PaAMOAaKTUBHOIO, XUMUYECKOTO U OMOJIOTUYECKOTO 3arpsi3HEHUS (3apaXKeHus ),
- croco0amMu U TEXHOJIOTHSIMU 3aIIUTHI B UPE3BbIYANHBIX CUTYaIIUAX.

3 Kpartkoe coep:kanue JMCHHUIITHHbI

Pa3zoen 1. Onacnocmu npupoonozo xapaxmepa.

CruxuiiHble O€ICTBUS, SIBICHUS MPUPOJBI Pa3pyLIUTEIbHON CHUIIBI - 3eMJIETPSACEHUS, HABOJHEHMS,
ceJIeBble TOTOKM, OMOJ3HHU, CHEXXHbBIE 3aHOCHI, W3BEP)KEHUE BYJIKAHOB, OOBAlbl, 3aCyXH, yparaHbl, OypH,
HOKapBbl.

Pa3zoen 2. Onacnocmu mexnozennoz2o xapaxkmepa.

ABapun M KaTacTpobl Ha paJWAlMOHHO OINACHOM OOBEKTE, XMMHUYECKH OINACHOM OOBEKTeE,
OMOJIOTHYECKH OINAaCHOM OOBEKTe; Ha TpaHCHOpTe (PKeNEe3HOAOPOKHOM, AaBTOMOOMIIBHOM, PEUYHOM,
AaBUAIMOHHOM); Ha THIPOCOOPYKEHUAX; HA KOMMYHAJIbHBIX CUCTEMAaX KU3HEOOECTIeUeHNSI.

Pa3zoen 3. Onacnocmu eoennozo xapakmepa.

[IpumeHneHne opykus MacCoOBOTO MOPAKEHUS (SIIE€PHOT0, XUMHUUECKOT 0, OMOJIOTMYECKOT0), OOBIYHBIX
CPEICTB C 3aXKUTaTeIbHBIM HAIIOJIHEHUEM, HOBBIX BHJIOB OPYXHs. 30HBI 3apakK€HUs OT CPEJCTB IMOPAKEHUS
U UX BO3/JIEHCTBHE Ha HACEJIEHUE U OKPY’KAIOIIYI0 PUPOJHYIO CpENy.

Paszoen 4. Iooxcapuas 6e3onacnocmo

CocTosiHME 3alllMIIEHHOCTH HaceleHUs, MMYILIECTBa, OO0IIecTBa M ToOCyAapcTBa OT IIOYKapoB.
[ToxkapHast ornacHOCTh (MPUYMHBI BOZHUKHOBEHHUS IOKAapOB B 3/1aHUSX, JECHbIE Moxapbl). Jlokamuzanus u
TylieHue noxaposn. IIpocteiimne Texunueckue cpeactsa noxaporymenus (oraerymuren OIl -8, OV-2) u
npaBuja MOJb30BaHUS UMHU.

Pa3zoen 5. Komnnexc meponpusimuii epaxicoancKoi 3auyumol HAceNeHus.

OmnoBemienne ¥ MHPOPMHUPOBAHUE HaceJdeHHs 00 omacHOCTH. IIpHHSTHE HaceleHHEeM CUTHAJIOB
onoemenns («Baumanue Bcem!», «BozmymHas TpeBoray, «PamuannoHHAas OMAacCHOCTHY», «XHUMHYECKas
TpeBoray, «OTO0i1 0macHOCTHY») U MOPSAOK ACHCTBHS MO HUM. DBaKyallusi HACEIEHUS U3 30HBI OMACHOCTH.
CrniocoObl 3BaKkyauu DKCTpeHHasl 9BaKyallus CTyIE€HTOB U3 ayAUTOPHH MPU BO3HUKHOBEHUH 0OXKapa.

Pa3zoen 6. Cpedcmea unousudyanvHou 3aujumsl

CpencrtBa uHAUBUAYAIBHOM 3amuThl opranoB neixanus (I'TI-7, I'TI-7B, TTI-9, P-2, V-2K, PITA-1,
PIIT-67M, PY-60M, «®enukcy, I'JI3K, AL, AT1-3, I13V-K, UI1-4M, UII-5, UIT-6, KUII-8), koxwu (JI-1,
O3K, K1X-4M, K1 X-5M) yenoBeka. MeauITMHCKHE CPECTBA 3aIIUTHI.

Pasoen 7. Cpeocmea konnekmugnoti 3aujumol HaceaeHus.
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Ha3nauenwue, 3amuTtHbie cBoWicTBa yoexuml. [IporuBopaauanuonnsie ykpeitus (IIPY, moazemubie
MENIEXOIHbIE TIEPEeXO/Ibl, 3ariyOJeHHBIE CTAHIMU METPOIOJIUTEHA), TMPOCTEHINe YKPBITHS (TpaHIIeH,
OKOIIbI, EpeKphIThIe 1ienn). [IpaBuia 3aHsaTHs yoexxumia.

Pa3zoen 8. Oxasanue nepsoii meduyunckou nomowu

Oxka3zaHue nepBOi MEAMIIMHCKOW IOMOIIM TPH OKOTax, PaHEHUsX, 3apaxkeHusix. lIpoBexenue
YaCTUYHOW CAaHUTAPHOW OOpaOOTKH KOKHBIX IOKPOBOB YEJIOBEKA MPH BBIXOJAE M3 30H PAIMOAKTUBHOTO,
XUMHYECKOT0 U OMOJIOrMYECKOT0 3apaKeHus (3arps3HeHUs ), U3 30H M0KapPOB.

Paszoen 9. Jluxsuodayus nocredcmautl ype3eubluaHoll cCumyayuu.

Panuanyonnas 1 xuMu4yecKkas pa3Bellka ouyara mopaxkeHusl (3apakeHus). ABapHilHO-criacaTelbHbIe
pabotel. CrneuuanbHas o00paboTka TEXHUKH, MECTHOCTH, OOBEKTOB (Je3aKTWUBalWsA, Jeraszaius,
ne3nH(EKIHs, Te3UHCEKIIUS

Pazoen 10. Dxempennas 36axyayus

DKCTpeHHas 9BaKyallds W3 ayauTopuu (Jaboparopuu) B YCIOBUSAX I0Xapa, paJHalMOHHOTO,
XUMHYECKOT0, OMOJIOTHYECKOr0 3arpsi3HEHUS] TEPPUTOPHUU C UCTIOIB30BAaHUEM MPOCTEHUILINX CPEACTB 3aIUTHI
(«®enukey», 3K, nporusorasa I'T1-7 ¢ JII1I-3).

O6mmee komuuecTBO pazaenos — 10.

4 O0beM yueOHOH TUCHHMILINHBI

Buiot yuebHoii paboTs! B 3aderHbIx | B akanem. B actp.
€IUHUIIaX Jacax dacax
O61asi TPYI0EMKOCTD JHCHUILIMHBI 10 Y4eOHOMY ILUIaAHY 1 36 27
KonrakTHasi pa6oTa — ayIHTOPHbIE 3aHATHSA: 0,4 16 12
Jlexnum (JIek) 0,4 16 12
CamocrosiTesibHas pa6ora (CP): 0,6 20 15
KoHTakTHas caMOCToATeIbHAs paboTa 0.6 0,2 0,15
Buibl caMmocTosTebHON pabOThI ’ 19,8 14,85
Buja koHTpOJS: 3ayerT

AHHOTanus pado4ye NPorpaMMsbl M CHHUIIJIMHbI
«IlepeBoa Hay4YHO-TeXHUUYECKOIi JuTepaTypb» (OT/1.B.02)

1 Ileap AUCHMIUVIMHBI — [puUOOpeTeHHe oOydarouMucs oO0Imeld, KOMMYHUKAaTUBHOH H
npo(ecCHOHANBHOM KOMIETEHIMM, ypOBEHb KOTOPBIX Ha OTAEJIbHBIX JTanax s3bIKOBOW MOJATOTOBKHU
NO3BOJISIET  BBINOJHATH  pa3jIMyHble BHUJABI  NMPO(ECCHOHANBHO OPHEHTUPOBAHHOTO IlepeBoja B
IIPOU3BOJCTBEHHON Y HAYYHOU JIEATEIBbHOCTH.

2 B pesyabTaTe H3y4eHUs] JUCHHUILVINHBI 00y4aI0IIUIICA M0 IPOrpaMMe CIIeHAJINTETA 0JKeH:

Obnadoame cIeAyONMMI KOMITETEHITUSAMU W UHAUKaTopamu ux goctmkenus: YK-4.2; VK-4.4; T1K-
2-n.2, [IK-4.2.

3name:
— OCHOBHBIE CITOCOOBI JIOCTHKCHHS SKBHBAJICHTHOCTH B TIEPEBO/IC;
— OCHOBHBIE TTPHEMBI TIEPEBO/IA;
— SI3BIKOBYIO HOPMY ¥ OCHOBHBIC (DYHKITUH SI3bIKA KAK CHCTEMBI;

— JIOCTATOYHOE JIJIsi BBITIOJHEHHS TEPeBOja KOJIUYECTBO JIEKCUYECKUX EAMHHMII, (pa3eosorn3MoB, B
TOM YHUCJIC COIMAIILHBIX TEPMHUHOB M JIMHTBOCTPAHOBEIUCCKHUX PEATHIA;

Ymemn:
— IPUMEHSATH OCHOBHBIC ITPUEMBI TIEPEBO/IA;
— OCYUIECTBIIATH THCHMEHHBI TIEPEeBOJ C COOMIOJEHHEM HOPM JIEKCHYECKOW DKBUBAJCHTHOCTH,
COOJTFOZICHHEM TPaMMAaTHYECKIX, CHHTAKCUIECKUX U CTHJIUCTHYCCKUX HOPM;
— 0(hopMITATH TEKCT MIEPEBO/Ia B KOMITBIOTEPHOM TEKCTOBOM PENAKTOPE;
— OCYIIECTBJIATH IEPEBOJ C COOJIOJICHUEM HOPM JICKCHYECKOW JKBHBAJICHTHOCTH, COOIIOJICHUEM
rpaMMaTHYEeCKUX, CHUHTAKCHYECKMX M CTUJIMCTHYECKUX HOPM TeKCTa TepeBoJa U TEeMIOpalbHBIX
XapaKTEPUCTUK UCXOTHOTO TEKCTa;
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Brnaoemw:
— METOJMKOW TPEeNepeBOAUECKOTO aHaIn3a TEKCTa, CIIOCOOCTBYIONICH TOYHOMY BOCHPHUSITHIO MCXOIHOTO
BBICKA3bIBaHUS,
— METOJIMKOW TMOATOTOBKHM K BBHITIOJHEHHWIO TEPEBOJa, BKIIOYAas MOMCK WH(POPMAIMU B CIIPABOYHOM,
CICIUAIBHOM JIUTEpaType U KOMITbIOTEPHBIX CETSX;
— OCHOBaMH CHCTEMBbI COKPAIIICHHON MepEeBOYECKOM 3aHCH IIPH BBITOJIHEHUU TTEPEBOJIA;
— OCHOBHOM MHOSI3bIYHOM TEPMHHOJIOTUCH CIIeNNATbHOCTH;
— OCHOBamMU pedepupoBaHUs U AHHOTUPOBAHUS JIUTEPATYPHI IO CIICITUAIILHOCTH.

3 Kpartkoe coaep:xanue JUCUUIIIMHBI

Pasoen 1. OcnosHvle nekcuueckue u CMUIUCIIUYECKUE 3AKOHOMEPHOCMU Nepeeood HAYYHO-
MexXHU4ecKou Iumepamypol

1.1 Jlexcnuyeckue 3aKOHOMEPHOCTH HAay4HO-TEXHUYECKOIro nepeBoaa. CMBICIOBOM aHAJIW3 HAay4yHO-
TEXHHYECKOTO TEeKCTa U ero cerMeHrtanus. CTHIMCTUYECKHE OCOOCHHOCTH HAYYHO-TEXHUYECKUX TEKCTOB.
[Ipeononenne TpyaHOCTEN, CBSA3AHHBIX C PACXOKICHHEM CHUHTAKCUYECKUX CTPYKTYp HHOCTPAaHHOIO U
PYCCKOTrO TEXHUYECKUX TEKCTOB.

1.2 CpaBHeHue mopsAlKa CJIOB B aHIJIMICKOM U PYCCKOM MpeioxkeHusx. [lepeBoa cros,
yCTaHOBJICHHE 3HaueHus cioBa. IlepeBos cBoOOAHBIX U (hpa3zeonoruyeckux cioBocoueranuil. IlepeBon
3aroJI0BKOB TEKCTOB U CTaTeH

1.3 Coxkpamenus. OcoO0eHHOCTH UX TIepeBojia. Pa3BuTue HaBBIKOB NEPEBOA HA MPUMEPE TEKCTOB 110
TemMe «XuMudeckas sadopaTopus» «3MepeHuss B XUMHI.

1.4. Jlekcudeckue TpaHcPOpMaIMU MPU TEPEBOJE TEKCTOB MO TEMATHKE XUMHUU M XUMHYECKON
TEXHOJIOTHH.

Pa3zoen 2. Ocnoguvie epammamuueckue 0ocobeHHOCMU nepesooa.

2.1. Ocobennoctu mepeBoaa npeaiokeHuit Bo BpeMeHax Indefinite, Continuous., Perfect, Perfect
Continuous Ha npuMepe MepeBoaa TEKCTOB MO TeMAaTUKe XUMHUYECKON TexHonoruu [lepeBoa mpuaaTouHbIX
IIPEIIOKEHU .

2.2. Metoabl U TpUeMBbI MEPeBOIa CTPaJaTEIbHOTO 3aj0ra Ha MpUMeEpe MepeBoJa TEKCTOB M0 TeMe
"TexHosoruu Oyaymiero".

2.3. Tunsl yCIOBHBIX NpeUIOKEHUH, MpaBuiia U 0COOEHHOCTH MX mepeBoja. IIpakTuka mepeBoja
YCIOBHBIX TPEAJIOKEHUH Ha MpUMEpax TEKCTOB [0 pa3jIMYHbIM pas3felaM XUMHUUM U XUMHYECKOH
TEXHOJIOTHH.

2.4. MopnanbpHble TJ1arojibl M OCOOEHHOCTM HX IMIE€peBoJa Ha IMpUMeEpe IepeBojia TEKCTOB
«Texnonorusy, «IIpomsllieHHOE 060PYA0BaHHE»

Pazoen 3. Ocobennocmu nepesooa npednodiceHull ¢ HeMUYHbIMU POPMAMU 2N1a20Na

3.1 udunuTus (HeonpenenenHas ¢popma riarona). Ponb nHGUHUTHBA B MPEIOKEHUU U BapUAHTHI
IIepeBO/IA HAa pyCCKUi sA3bIK. [Ipruactus u repynauii. BapuaHTel mepeBojia Ha pyCCKHIM SI3bIK.

3.2 WuduautuBHble 000p0oTH. OO60pOT AomogHEHHE ¢ MHPUHUTHBOM. OOOpOT Mojsexalee ¢
UH(GUHUTHBOM. Pa3nnyHble BapuaHThI IEpeBOIA.

3.3 IlepeBoJ mpUYaCTHBIX 00OPOTOB. AOCONIOTHBIM NMPUYACTHBI OOOPOT M BapHaHTHI MEPEBOJA.
Pa3BuTHe HaBBIKOB NIepeBOa B chepe XUMUU U XUMUYECKOW TEXHOIOTHH.

Pasoen 4. Ocobennocmu pegpepamuenozo nepesooa

4.1. AnTOpUTM TMpPEANEePeBOTIECKON pabOThl C HAYYHO-TEXHHUYECKUM TEKCTOM 10 XHUMHKO-
TE€XHOJIOTHYECKON TEMATHKE.

4.2. AaropuTmM cocTaBiieHHs pedepara Mo XUMHKO-TEXHOJIOTHIECKON TeMaTHKe (AaHHOTAITHH )

4.3. Anroputm paboThI 110 peepaTUBHOMY

OO611ee KOTMYECTBO pa3AesioB — 4.

4 O0bem yueOHOH TUCHMILINHBI
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Cemectp

Bcero
B yucGHoi paGoTs! 3 cemecTp 4 cemectp
3E Axan. 3F Axan. 3E Axan.
q. q. q.
OO01mast TpPyA0€MKOCTh JUCIUTITHBI 4 144 2 72 2 72
KonTakTHasi padora — ay1MmTOpHbIE 1.78 64 0,89 30 0,89 30
3aHATHA:
B TOM 4mcJje B popMe NPaKTHYECKOI 1.78 64 0,89 32 0,89 32
NOATOTOBKHM (npu Hanuvuu)
[TpakTaeckue 3arstust (I13) 1,78 64 0,89 32 0,89 32
B TOM 4HCJIe B (hOpMe PAKTHICCKOMN 178 64 0,89 30 0,89 30
NOJrOTOBKHU (npu Hanuyuu)
CamocrositesibHas padora (CP): 2,22 80 1,11 40 1,11 40
KoHnrakTHas CaMOCTOSITE?JILHaSI pabota 2.2 80 111 39,8 111 39,8
Bunbl camocTosATensHON pabOThI 0,2 0,2
Buja xkonTpoJs: 3a4er 3a4er
Beero Cemectp
Bl yueGHOi paboTsl 3 cemecTp 4 cemecTp
3E Axa. 3F Actp. 3E Actp.
T, T, T,
OO61mas TpyA0eMKOCTh AUCIUTIIINHBI 4 108 2 54 2 54
KonTakTHas padoTa — ay1uTOpHbIE 178 48 0,89 24 0,89 24
3aHATHA:
B TOM 4HcJje B GopMe NPaKTHIECKOi 178 48 0,89 24 0,89 24
NMOATOTOBKH (npu Hanuuuu)
[Tpaxtrueckue 3ansatus (I13) 1,78 48 0,89 24 0,89 24
B TOM YHCIIe B (hOpMe IPAKTHICCKON 1.78 48 0,89 24 0,89 24
TOJATrOTOBKH (npu Hanuuuu)
CamocrositeabHas padora (CP): 2,22 60 1,11 30 1,11 30
KonTakTHas camocTostensHas paboTa 27,85 27,85
Bunbr camocTosTesHOM paboThI 2,22 60 1,11 0,15 111 0,15
Bua konTpous: 3a4yeT 3a4eT
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6. TPEBOBAHUS K YCJIOBUAM PEAJIM3ALIUU ITPOI'PAMMBI CIIEHUAJIUTETA

6.1 Odmecucremubie TpedoBanus K peanusaunu QOOII cnenuanurera

VYHuBepcUTET pacronaraeT Ha MpaBe COOCTBEHHOCTH M OIEPATUBHOIO YNPABJICHUSI MaTepUalIbHO-
TEXHUYECKUM oOecrieueHueM oO0pa30BaTEe/IbHOW JEATENbHOCTH (MOMEIEeHUsIMU U 000pyJOBaHUEM) s
peanuzauuu OOII cnenuanurera.

Kaxnplii oOydaroluiics B TeuyeHHE BCEro nepuojaa oOyueHHs oOecleyMBaeTCsi WHAMBUIYaIbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOH HH(OpMarmoHHO-00pa30BaTeIbHON Cpelie YHUBEPCHTETA.
OnekTpoHHass  MHGOPMALMOHHO-OOpa3oBaTeNbHas  cpeda  obeclieuMBaeT  BO3MOXKHOCTH  JIOCTYIa
oOyuarolerocst u3 Jito0ol TOYKH, B KOTOPOM UMeEeTCs TOCTYN K UH(OPMAILIMOHHO-TEIEKOMMYHHUKAIIMOHHOM
cetu «HTEpHET», KaK Ha TEPPUTOPUN YHUBEPCUTETA, TaK U BHE €€.

OnexkTpoHHas MH()OPMAIMOHHO-00pa30BaTellbHAs Cpella YHUBEPCUTETa 00eCIIeYMBAET:

— JIOCTYN K y4eOHBIM IUIaHaM, paboduM MporpaMMaM JUCHHMILIMH (MOJYJel), MPaKTHK, 3JIEKTPOHHBIM
y4EOHBIM M3JAHUSAM U JIEKTPOHHBIM 00pa30BaTelbHBIM PECypcaM, YKa3aHHbIM B pabo4MX HporpaMmax
JUCLUIUINH (MOAYJEH), IPaKTHK;

— (opMHUPOBAHKE NIEKTPOHHOIO NMOPTHOINO 00YUAIOIIErocs, B TOM YHCIIE COXPAaHEHHE ero padoT U OLIEHOK
3a 3TU paboThI;

— (puxcanuio xo1a 06pazoBaTEIBLHOrO IpOIlEcca, Pe3yIbTaTOB MIPOMEKYTOUHOM aTTeCTallMM U pe3yJbTaToB
ocoenust OOII cneunanurera,

— TMpoBeJeHHE YYEeOHBIX 3aHATUH, HpPOLENyp OLEHKH pe3ylbTaToB OOydeHUs, pealu3alus KOTOPbIX
MPEyCMOTPEHA C IPUMEHECHUEM JIEKTPOHHOTO O0yUYEHUSs, TUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHN;
— B3aMMOJICHCTBHE MEXJy Y4aCTHUKaMH 00pa30BaTEIbHOIO IpOLecca, B TOM YUCIIE CHHXPOHHOE U (WJIN)
ACMHXPOHHOE B3aUMOJIEUCTBUS TOCPeACTBOM ceTH «HTepHEeT».

OyHKIMOHUPOBAHUE 3JIEKTPOHHONW HH(OPMALIMOHHO-00pa30BaTeIbHON Cpeabl olecrneunBaeTcs
COOTBETCTBYIOIIUMH CPEJICTBAMH WH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHHA M KBaIHM(UKAIIUEH
paOOTHUKOB, €€  MCIOJB3YIOUMX W  HojaepkuBaroumx.  @DYHKIHOHUPOBAHUE  BJIEKTPOHHOMH
MH(POPMALIMOHHO-00pPa30BaTEIBHON CpPeIbl COOTBETCTBYET 3aKOHOAATENbCTBY Poccuiickoit dexepannu.

CpenHerooBoe Yuciao MyOauKanuil HayqHO-IIeJarorn4eckux pabOTHUKOB YHUBEPCUTETA 32 MEPUOJ
peanuzanuu OOII cnienmanurera B pacuetre Ha 100 HaydHO-TIeAarorn4eckux pabOTHUKOB (B MPUBEICHHBIX K
LIEJIOYMCIIEHHBIM 3HAYEHUSIM CTABOK) COCTaBJIsIET HE MEHEe 2 B JKypHaJlaX, MHAEKCUPYEMBIX B 0a3ax TaHHBIX
Web of Science unu Scopus, unu He MeHee 20 B KypHalax, MHAEKCHpyeMbIX B Poccuiickom mHaekce
HAY4YHOTO LIUTUPOBAHMSL.

6.2 TpeOoBaHusi kK MaTepUaIbHO-TeXHUYeckoMy obecnieuennio OOII cnennaauTera

MartepuanbHO-TeXHUYECKasi 0a3a YHUBEPCUTETa COOTBETCTBYET NEHCTBYIOIIMM MPOTHBOIIOKAPHBIM
MpaBWJIaM U HOpPMaM M OOECIIEYMBACT MPOBEACHUE BCEX BHJIOB JUCIMILTUHAPHON W MEXIUCIUTUTMHAPHON
MOJTOTOBKU, MPAKTUYECKOW W HAyYHO-HCCIENOBATENbCKOW paboOThl 00YyYarOMIUXCS, MPeayCMOTPEHHBIX
y4€OHBIM IIJIaHOM.

[lepeuens MaTepHUaTbHO-TEXHHUYECKOTO 00ECIIEYeHHs BKIIOYAET: JIGKIIMOHHBIE YUeOHBIE ayAUTOPHUH
(o0opymoBaHHBIC BH/JICOTTPOCKITUOHHBIM o0opyoBaHuEM JUIST MPE3CHTAIIHH, CpeIcTBaMHU
3BYKOBOCIIPOM3BEICHHUS, JKPAaHOM, M HMEIIIHe BbIXOA B VIHTEpHET), MOMEUIEHUs AN MPOBEICHHS
CEMHHApPCKUX M MPaKTUUYECKUX 3aHATHH (00opynoBaHHBIE yuyeOHON MeOenbio), OMOIMOTEKY (MMEIOIIYIO
pabourie KOMIIBIOTEpHBIE MecTa JJs OOydYalIIuXcs IO TMporpaMMe CHEIHaTeTa, OCHAIICHHBIE
KOMITBIOTEPAMH C JOCTYIIOM K 0a3aM JaHHBIX M BBIXOJ0M B HHTepHeT), J1abopaTOpWH, OCHAICHHBIC
COBPEMEHHBIM O00OpY/ZOBaHWEM ISl BBITIONHEHUS HAay4HO-HCCIEAOBATEIHCKON pPabOThl, KOMIIBIOTEPHBIC
kiacchl. [Ipu MCIONIb30BaHUH AJIEKTPOHHBIX M3JaHUH YHHUBEPCUTET 00€CIICUMBACT KAKIOT0 00yJaroIIerocs
BO BpEMsl CaMOCTOSITENIbHOW TOJATOTOBKM pPAa0OYMM MECTOM B KOMIBIOTEPHOM KIIacCe C BBIXOJOM B
WHTEpHET B COOTBETCTBUH C TPYAOEMKOCTBIO U3Y9aeMbIX JTUCITUTUIHH.

MartepuanpHo-Texuuueckoe obecrneuenne OOIl cnenumanurera mno crnenuanbHoctd 04.05.01
DYHIAMEHTAJbHAS M NPUKJIAIHAS XUMHSA, crierpann3anus «MeIuuuHCcKass XMMHS», BKIIOYAET:

6.2.1 QOdopyoosanue, Heobxodumoe 8 00pazosamebHOM npoyecce
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Cnmcok 000pyIOBaHHBIX YYCOHBIX KAOMHETOB M OOBEKTOB VISl TIPOBEICHUS MTPAKTUYECKUX 3aHITHH
no oOpazoBarenbHOU  mporpamme  04.05.01-DynpameHTanbHas W OpHUKIATHAS — XUMHS IS
yJIOBJIETBOPUTENIHLHOTO 0OecrneueHus: 00pa3oBaTebHOrO Mpolecca NPUBEIEH HIDKE:
HaunmenoBanue 060py/10BaHHBIX Y4€OHBIX

KaOWHETOB, 0OBEKTOB ISl IPOBEACHUS
MPAKTHUYECKUX

No [IpenmeTsl, AMCUUTUIMHBI (MOYIIN) B
COOTBETCTBHH C Y4COHBIM IIAHOM

/o 3aHATUH C IEPEYHEM OCHOBHOTO
000py0BaHUs /UM IPOTPAMMHOI0 00ECIIeUeHUS
VYuebnsle u HayuHble Jabopatopun Ne 413, 11416,
N442, 1411, 1429, 1432, 1434, 436, 11440,
n448, K710, K714, K810, K824, K906, K711,
K712, K713.
IlepeyeHb OCHOBHOTO O0OPYAOBAHUS:
O6opynoBanue nadoparopuii kadhenp XTBMII u
XTOC:
- CymuibHbIe Kadsl (3 mT.);
- BBITSDKHBIC IIKaQbl (14 1mT);
- MAarHUTHBIC MeIaJIKu ¢ oborpeBoM (10 mmrt.);
- TepMOCTaTUpyeMble BOJsIHbIE OaHu (4 mIT.);
- pOTOpHBIE UcTiapuTenu (4 mT);
- BEChl aHAJIUTHUYECKUE J1abopaTopHbie 10 4 3HAKA
rocsie 3ansaToi (3 mr.);
- BEChl JJabOpaTopHbIE 10 2 3H. MOCie 3amsaToi (2
IT.);
-MukpoBotHOBas ycranopka CEM DU 9369
(CIIHA) B KOMILJIEKTE C KOMIIPECCOPOM CKATOTO
JlaGopaTopHbie pabOTHI 1O pO3AYXa,
. crmmram V1T - -mpuboOp N1 ONpeleleHHs TeMIepaTypsl
Hayunas uccrnenoBarensckas paboTa B (1ABJICHIT, )
cemecTpe - HIOHO-METpHI (3 1mT.);
- KOHTYKTOMETD;

-MEIIAJIKU BEpXHENPUBOAHbIE (2 IIT.);
-KosiboHarpeBatenu (4 1mirt.);

- Y®-namna (2 mr.);

- XOJIOUIIbHUK (2 1IT.);

- YnbTpa3BykoBasi-Oans (1 mt.).
UlaGopaTopHas neHTpudyra st MUKPOTIPOOUPOK —
2 1T.

UlaGoaTtopHast uentpudyra — 1 mr.

. BeChI aHanuTHYeckue (2 mr.);

. CyluuiIbHbIe Kadsbl (7 WT.);

. MATHUTHBIE MEIIANKH (25 mT.);

. JabopaTopHas 1mocy/a;

. POTOpHO-TIJICHOYHbIE ucrapuTenu(6 mrT.);
. DIIEKTPOTLIUTKH;

. IpuOOp U1 ONIpeNieIeHUs] TEMIIEPaTyphl
mnasnenus [ITII-M;

8. pedpakTomeTpsl (2 mIT.)

9. Crieranm3npoBaHHOE 000pYTIOBAHHE.

NS O Wi P

Jlnst aHanM3a BEIIECTB, MMOJYYSHHBIX B pe3ybTaTe MPOBEICHHBIX MCCIEIOBAHUN B paMKax yueOHOH
HAyYHO-UCCIIEeIOBATeNIbCKOW  paboThl, KBaTU(UKALMOHHOW BBINYCKHOM paOOThl WJIM  TPOBEJEHUS
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MPAKTUKYMOB IO y4eOHBIM Kypcam: «MemunuHcKas xumus», «Dusudyeckue MEeTOoIbl UCCIEeIOBAaHUI) Ha
6a3e kadeap umeroTcs 000pyI0BaHHBIE aHATTUTHYECKHE JTa00paTOpUU:

JlabopaTopun kadeapsr XTOC

-I"azoBe1it xpomarorpad Kpucrami-2000M ¢ mimaMeHHO-HOHU3ALMOHHBIM JETEKTOPOM

-XKunkoctHoii xpomarorpad LaChrom

-Criexrpodotomerpsr Specord M40, Specord M80, Cd-2000

-JlamuHapHbIi mkad 1151 OMOUCIIBITAHUT

Jlaboparopus kadenpsl X TEMII (;ma6opatopust 906)

-Cniektpoporomerp CINTRA 101-404

-CucreMa KamuisspHOTO 3J1ekTpodopesa «Kamens-105M»

-xpomarorpadsl MHKPOKOJIOHOUYHBIE C YympasistommMu HoyrOykamu («MWJIMXPOM A-02 — 2 mr.,
«AJIBOAXPOM» - 1 mt.) (3A0 «MHCTUTYT XpoMaTorpadumny, r. HoBocubupck);

B pamkax ¢unmana kadenpsr corpynaudator ¢ ®I'bYH MOX um. H. . 3enunckoro PAH nHa Gaze
KOTOpPOTO CTYIEHThl MPHOOpPETaloT HEOOXOJMMble HAaBBIKM paOOThI, BBINOJHSAS YyueOHble Hay4yHO-
UCCIIeIOBaTeNIbCKUe W KBamuukanuoHHble paboTel. Ha 6aze MOX PAH co3maH HEHTpP KOJUIGKTHBHOTO
MOJIb30BaHUs  (U3MUECKUMU METOJaMU  HCCIEJOBaHUS CTPOEHHUS BeEllecTBA — HEKOMMEpPYECKoe
TPEIIPHUSITHE.

[Ipyn mpoBeaeHuu wuccienOBaHU OOydarolIecss UMEIOT BO3MOXKHOCTH TaK)Ke MCIIOJIb30BAaTh BCE
npubopsl Llentpa xomnektuBHoro ucrosnb3oBanud PXTY um. JI.1. Menneneena.

6.2.2 Yuebno-nazcnaousie nocoousn:

KommuiekTsl miakaToB M CIaiIoB K JIEKIIMOHHBIM KypcaM, o0pa3isl Hanbosee pacripocTpaHeHHBIX
OPUPOJHBIX MHUHEPAJIOB, TMPOCTBHIX M CIOXKHBIX BELIECTB, MOJEIU CTPYKTYpP HEOPraHU4YeCKHX U
OPraHUYECKUX COCTUHEHUIN

6.2.3 Komnbiomepovl,  uHBOPMAUUOHHO-MEIEKOMMYHUKAUUOHHblE  Cemu,  aAnnapamHo-
npozpammuble U AyOUOGU3YaIbHbBIE CPEOCMEA:

[lepconanbHble KOMITBIOTEPHI, YKOMIUIEKTOBaHHbBIE MpourpeiBaTenssmu CD u DVD, npuntepamu u
IPOTPAMMHBIMU ~ CPEJICTBAMH, TIPOCKTOPBI, O3KpaHBI, AayAUTOPUU CO CTALMOHAPHBIMH KOMIUIEKCAMH
oToOpaxeHus: WH(poOpMalUUd C JIOO0r0 3MeKTpoHHOro Hocutens; WEB-kamepsl; mudpoBbie Kamepsl K
ONITUYECKUM MHUKPOCKOIIAaM; KOTIMPOBAIBHBIEC alliapaThl; JIOKAJIbHAS CETh C BEIX0IOM B MIHTEpHeT.

6.2.4 Ileuammuvie u 31eKmponHble 00pazosamebHvle U UHPOPMAYUOHHBIE PeCYPChL:

WNudopMannoHHO-METOIUYECKHE MaTepHalIbl: y4eOHbIE MTOCOOUS MO JAUCIUIUIMHAM; METOAMYECKHE
PEKOMEH/IAIMU K MPAKTUYECKUM 3aHATHIM; pa3JaTOYHBIA MaTepual K JEKIIMOHHBIM KypcaMm; dJIEKTPOHHbBIE
y4eOHbIe U3JaHHsI 110 TUCIUTUTMHAM, HayYHO-TIOMYJISIPHBIE JIEKTPOHHBIC H3/IaHUsI.

DJNeKTpOHHBIE 00pazoBaTeIbHbIE pecypchl: KadeapalibHble OMOIUOTEKN 3JIEKTPOHHBIX H3JaHUNA IO
JTVCIUTUTMHAM; DJIEKTPOHHBIC TPE3EHTAMU K pa3/ielaM JIEKIMOHHBIX KYpCOB; Y4eOHO-METOIMYECKUE
pa3paboTku Kadeap B 3IEKTPOHHOM BHUJE, pPa3MElIeHHble Ha caifTax Kadenp (akylbTeTa eCTEeCTBEHHBIX
HayK; CIIPaBOYHBIC MaTEpPHAIIbl B TICYATHOM M DJIEKTPOHHOM BHJIE TIO CTPOCHHUIO M CBOMCTBAaM BEIIECTB

6.2.5 Ilepeuens nuyeH3uOHHO20 NPOZPAMMHOZO ODecneueHus

PexkBu3UTHI Cpox OKOHYaHHUS
HaumenoBanue KonnyectBo o
No /it JIOTOBOpa . JEUCTBUS
MPOrPaMMHOTO TIPOTYKTa TUTICH3U T
MTOCTaBKHU JTUTCH3UU

[TomernieHust A7 CaMOCTOATENBHOM PabOThI 00YYAIOIIMXCsl OCHAIIEHBI KOMIIBIOTEPHONW TEXHUKOW C
BO3MOXXHOCTBIO TMOJKIIOYEHHsT K ceTu «VMHTepHeT» u oOecnedyeHbl JOCTYNOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA.

VYHuBepcurer  obecrnieyeH  HEOOXOJUMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOTO U CBOOOJHO
pacIpoCTpaHsIeMOro MPOrpaMMHOTO OOECTICUECHHUS, 6 MOM UUC/le OMeYecmEeHH020 NPOU3600cmea (COCTaB
ompezensercs B pabodyux mporpamMmax JUCHMIUIMH (Monyled) u noodnexcum O00OHO61eHUIO NpU
HeoOxXo0umocmu).
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IIpu wucnonb3oBaHMM B 00pa30oBaTEIbHOM MpOLECCE IEYATHBIX M3AAHMHA, B YHUBEPCUTETE
chopmupoBaH OMOIMOTEUHBIH (DOHI, YKOMIUICKTOBAHHBIM NMEYaTHBIMU W3JaHUSAMU U3 pacyeTa HE MEHee
0,25 sK3emMIusIpa KaXJOro W3 W3JaHWUW, yKa3aHHBIX B paboO4yuxX mporpamMmax IUCHHUIUIMH (MOAmyJeh),
nporpaMMax TIPakTUK, Ha OJHOrO OOydYaromlerocs W3 4YWCIa JIUI, OJHOBPEMEHHO OCBAaMBAIOIIUX
COOTBETCTBYIOLIYIO JUCUUIUIMHY (MOIYJIb), IPOXOJIAIIUX COOTBETCTBYIOIIYIO IIPAKTUKY.

OOyuarommumMest obecriedeH JocTyn (yOAICHHBIH JIOCTYI), 6 MOM YUCTe 8 Caydae NPUMEHEHUs
INEKMPOHHO20 O00YUEeHUA, OUCMAHYUOHHBIX 00PA308AMENILHBIX MEXHON02Ul, K COBPEMEHHBIM
npodecCHOHATIbHBIM 0a3aM JaHHBIX W HMH()OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompenensercs B pabo4yux MporpaMmax AUCHUIUIMH (MoayJed) W TOJUIekKUT OOHOBICHHIO (IpU
HEOOXOAMMOCTH).

OOyuaronuecss M3 4YHciIa WHBAIWAOB M JIMI C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 37J0POBbS
o0ecrneynBarOTCd MEYaTHBIMM M (WIM) 3JIEKTPOHHBIMM 00pa3oBaTeIbHBIMH pecypcaMu B (Qopmax,
aJalTUPOBAHHBIX K OTPAaHUYEHHUSAM UX 3/10POBbSL.

Jns  peanu3alMd  OCHOBHOM  0Opa3oBaTeNbHOW IpOrpamMMbl IMOATOTOBKM IO  MpOrpamme
cnenuanurera no crnenuanbHoctd 04.05.01 dyHaaMeHTAJbHAA W NPUKJIAAHAS XUMUS, CICIHATH3AIHI
«MenumumMHcKas  XMMHSD), HCHOJB3YIOTCS  (QoHIbl  y4yeOHOH, y4eOHO-METOAMYECKOM, Hay4yHOM,
NEePUOANYECKON Hay4yHO-TeXHMUYecKOH sureparypbl HMHpopmanmonHo-6ubanoreynoro uentpa (MBLI)
PXTY um. JI.1. Menneneesa u xkadeap, yuacTBYIOIIMX B peaIn3aluu IporpaMmBbl.

Wudpopmanmonno-oudnmoreunsri  nentp PXTY  wm. . M.  MenneneeBa oOecrneunBaer
UH(POPMALIMOHHYIO HOJIEPXKKY peanu3anuu IIPOrpamMMBbl, coJeicTByer MOJIrOTOBKE
BBICOKOKBAIM()UITUPOBAHHBIX  CIIEIHAIUCTOB, COBEPIICHCTBOBAHUIO y4eOHOTO Tporecca, Hay4YHO-
UCCIIEIOBATENbCKOW  paboOThl, CHOCOOCTBYET pa3BUTHIO MNPOQGECCHOHAIBHOM KYNbTYyphl Oyayllero
CHEIHaJINCTA.

WBIl ynuBepcurera oOecredrBaeT OOYYAIOIIUXCS OCHOBHOM y4eOHOM, yueOHO-METOAUYECKON H
HAYYHOH JHTEpaTypoi, HEOOXOAMMOW ISl pealn3allid U KadyeCTBEHHOT'O OCBOEHHUS OOYUYaIONIMMHUCS 10
nporpaMMe crenuagurera oOpa30BaTeNBbHOrO Ipolecca 0 BCeM JIUCHMIUIMHAM, HpakTukam u [UA
OCHOBHOI 00pa3oBaTeNbHO# mporpaMMel 1o cnenuainbHocT 04.05.01 dyHaaMeHTAILHASL U TPUKJIAHAS
XuMMus, cienuann3anus_ «MeauuuHCKAs XUMHUSD.

O6beMm ¢onna Ha 01.01.2021 coctasnsier 1 716 243 3k3.

®oHp yuyeOHONW M yueOHO-METOIMYECKOM JUTepaTyphl YKOMIUIEKTOBAH MEYAaTHBIMH W3JaHUSIMU M3
pacuera HE MEHEE _ DK3EMILISPOB KaKJ0To U3 M3AaHUI OCHOBHOM JINTEPATyphl, IEPEUNCICHHON B pabouux
nporpaMMax TUCHMIUIMH (MOAyJieil), MpakTUK, U HE MEHEe  HK3EMIUIIPOB JONOIHUTENbHON JIUTEpaTyphl
Ha _ oOydarommuxcs.

@OoH/A OTOJHUTENBHON JIUTEPAaTyphbl BKIOYAET MOMUMO Y4eOHOH JuTepaTypbl O(UIUAIbHBIE,
CIIpaBOYHO-OMOIMOTrpaduueckue, CrennaaTn3upoOBaHHbIE OTEYECTBEHHBIE U 3apyOeKHbIC TIEPUOTUUECKUE U
UH(OPMALIMOHHbIE N3JaHHUS.

NudopmaninoHHo-OMOIMOTEUHBIN IIEHTP 00ECIeYuBaET CaMOCTOSTENbHYIO PaboTy 0OyJaronuxcs B
YUTAJIbHBIX 3aJ1aX, NMPEIOCTABISI IHUPOKUNA BBIOODP JIMTEpATyphl MO aKTyalbHbIM HAlpaBJICHUSM, a TaKxke
o0ecneunBaeT JOCTYH K THpo¢decCHOHaIbHBIM 0a3aM JaHHBIX, WH(GOPMAIMOHHBIM, CIPAaBOYHBIM U
MIOMCKOBBIM CHCTEMaM.

Kaxnprit oOy4aromuiicsi obecriedeH CBOOOIHBIM JOCTYIIOM M3 JIOOON TOYKH, B KOTOPOW HMEETCs
JoCTyn K cetu MHTepHeT, K 31eKTpoHHO0-0nbanoTeuHol cucteme (ObC) YHuBepcutera, KOTopas COAEPKHUT
pa3IUyYHbIE W3/IaHUS 10 OCHOBHBIM M3y4aeMbIM JHUCHUIUIMHAM M C()OPMHUPOBAHA IO COIVIACOBAHUIO C
npaBoo0IaAaTeNsIMy y4eOHOM U y4eOHO-METOAMYECKON JIUTEPATYPHI.

Jlis Oojee MOJHOTO M OMNEPATUBHOTO CIPaBOYHO-OMOIMOrpaduyeckoro M HHPOPMAIOHHOTO
oOciyxuBanus B UBL] peann3oBaHa TEXHOIOTUS AJIEKTPOHHOM TI0CTaBKH JOKYMEHTOB.

PexBu3uTHI 10roBopa

. (HOMep, 1aTa 3aKJIOYCHUSA, CPOK XapakTepucTuka OM0JIMOTEYHOT 0
DJIEeKTPOHHBIN . N
eevDe AelcTBHS), CCHLIIIKA HA CAWT (dona, 1ocTyn K KOTOPpOMY
pecyp 9BC, cymma norosopa, MPpeao0CTaABJISAETCS 10TOBOPOM

KOJIMYECTBO KJIIoUel
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DJIEKTPOHHO-
oubmnoreuHas
cuctema (3bC)
«JIAHBb»

[TpuHaIe)KHOCTD — CTOPOHHSIS
PexBusuthl norosopa — OO0
«3narenscTBo «JIaHb)»
JHorosop ot 26.09.2020

Ne 33.03-P-3.1-2173/2020

CymmMma noroBopa — 747 661-28
C 26.09.2020 1o 25.09.2021

Horosop ot 26.09.2021
Ne33.03-P-3.1-3824/2021

C 26.09.2021 no 25.09.2022

Ccpuika Ha caiit 9bC —
http://e.lanbook.com

KonuuecTBo kiroueit — 1octyn
JUISL 3apETUCTPUPOBAHHBIX
noab3oBatenaed PXTY ¢ mro060ro
KOMIIBIOTEPA.

Y naneHHslii 10CTyN 1IOCIe
MEPCOHAJILHOW PEruCTpaluy Ha
caiite OBbC.

Komnexmun: «Xumus» - u3ga-sa HOT,
«Xumusy - u3n-sa Jlaboparopus 3HaHUH,
«Xumus» - u3a-sa «JIAHby, «Xumusy-
KHUTY (Ka3zanckuii HalluOHaIbHbII
MCCIIEIOBATENIbCKUM TEXHOJIOTMYECKHUI
YHUBEPCUTET), «XUMHUSI» - U3]1-BA
OU3SMATIIUT», «adopmarrkay - u3a-
Ba «JIAHb», «MudpopmaTuka»-
Hammonansubiit OTKpBITHIA Y HUBEPCUTET
«MHTYUT», « IHXKEHEPHO-TEXHUYECKUE
Haykun» - u3a-sa «JIAHbDb»,
«TeopeTnueckasi MEXaHUKa - U3]1-Ba
«JIAHbY», OxoHOMHKA B MEHEIKMEHT) -
n3n-Ba JlamkoB u K., a Takxe oTAeIbHbBIC
W3JaHus B COOTBETCTBUHM C JloroBOpoM.

[IpuHannexHOCTh — CTOPOHHSIS
PexBusutsl goropopa — OO0
«3narenpcTBo «JIaHby
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3824/2021

Cymma norosopa — 498445-10
C 26.09.2021 mo 25.09.2022

Ccouika Ha caiit 9bC —
http://e.lanbook.com

KonuyecTBo kitoueit — 1octyn
JUTSL 3aPETUCTPUPOBAHHBIX
nosib3oBareneii PXTY ¢ moboro
KOMITBIOTEPA.

VY 1aneHHbli JOCTYII ITOCIIE
MEPCOHAILHON PEruCTpaluy Ha
caiite OBbC.

Komnexkmun: «Xumusa» - uza-sa HOT,
«Xumus» - u3a-a Jlaboparopus 3HaHUH,
«Xumus» - KHUTY (Kazanckuit
HallMOHAJIbHBIA UCCIEN0BATEIbCKUI
TEXHOJIOTHUECKUI YHUBEPCUTET),
«Xumusa» - u3a-sa PUSMATIIUT»,
«udopmarnkay - HanmmonansHbI#
OtxkpsiTeiii YHUBepcurer « MTHTYUT»,
DKOHOMHKA U MEHEDKMEHT) - U3/1-Ba
JamxoB u K., a Takke oTenbHbIe
W3JaHUS U3 KOJUIEKIUN JPYTUX
U3aTENbCTB B COOTBETCTBUH C
JloroBopom.
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[TpuHaIe)KHOCTD — CTOPOHHSIS
PexBusuthl norosopa — OO0
«3narenscTBo «JIaHb)»
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

CymmMma noroBopa — 283744-98
C 26.09.2021 o 25.09.2022

Ccruika Ha cait ObC —
http://e.lanbook.com

KosnuecTBo kirouei — noctyn
JUTSI 3aperUCTPUPOBAHHBIX
nonb3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

YV naneHHslil 10CTyN OCIE
MIEPCOHAIIBLHON PETUCTPAIlUU HA
caiite OBC.

«Xumus» - u3a-sa «JIAHDby,
«upopmarukay - uza-sa «JIAHb»,
«H)EHEepHO-TEXHUYECKUE HAYKW - U3]I-
Ba «JJAHb», «TeopeTnueckas MEXaHUKa»
- m3n-Ba «JIAHb», «Dusnka - u3a-pa
«JIAHb», a Taxoke OTACIbHBIC U3AAHUS U3
JIPYTUX KOJUJICKIIMH U3AaTeIbCTBA
«JIAHb» B cooTBercTBHM C JJoroBOpOM.

DIEKTPOHHO - [TpunHaIeKHOCTh — COOCTBEHHAs] | DIEKTPOHHBIE BEPCUU YUEOHBIX U
OoubnmorevHas PXTYVY. Hay4HbIX U31aHui aBTopoB PXTY
cuctema BI] o Bcem OOII.
PXTY um. Ccpuika Ha caiit ObC —
JI.1.MenneneeBa http://lib.muctr.ru/
(na 6a3ze AUUBC
«Hpbucy) Joctyn st nosib3oBarenein

PXTY c moboro koMmproTepa
Nudopmanuonno- | [IpuHaaneXxHOCTh CTOPOHHSIS. DnexTpoHHas 6uOIMOTEeKa HOPMATUBHO-
CIpaBOYHAsI PexBuzutel konTpakTa — OO0 TexHUuecKux u3ganui. Copepxur 6osnee
cucreMa «HOOPMITPOEKT-Lentp» 40000 HaMOHANBHBIX CTAHJAPTOB U JIp.
«TEXOKCIIEPT» HT/
«Hopwmsl, npaBuna, | Konrtpakr ot 23.11.2020
CTaH/1apThl Ne 84-118D0A/2020
Poccunmy.

Cymma norosopa — 887 600-04

C01.01.2021 mo 31.12.2021

Ccpuika Ha caiit ObC —

http://reforma.kodeks.ru/reforma/

Konmuaecto mroueit — 10

JIMLIEH3UN + JIOKaJbHbBIA JOCTYM C

koMnbrorepoB MBI
OneKTpoHHas IIpuHaUIeKHOCTE — CTOPOHHSA B OB/] nocTynHbI 3JIEKTPOHHBIE BEPCUHU
6ubnuoreka PexBusutel norosopa — PI'bY auccepranui Poccuiickon
JuccepTanuin PI'b lNocynapcrBenHOl OMOIMOTEKHU:
(OB PT'B) Horosop ot 23.04.2021 ¢ 1998 rosna — no crneuuanbHOCTSIM:

Ne 33.03-P-2.0-23269/2021
Cymma norosopa — 398 840-00

C 23.04.2021 no 22.04.2022

«IDKOHOMHUYECKUE HAYKNY,
«¥Opuanueckue HayKn»,
«lTegarornueckrue HayKu» 1
«IIcuxonornyeckue HayKu»;

¢ 2004 ronma - 110 BCEM CHEHAIILHOCTSIM,
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Ccruika ga caiit 9bC —
http://diss.rsl.ru

KommuectBo xiroyeit — 10
nuueH3ui + pacnedarka B MBI,

KpOME METUITUHBI U (hapMallnu;
¢ 2007 roza - mo BCeM CIIEIUAIBHOCTSIM,
BKJIFOYast pabOTHI IO MEAWIIMHE U

bapmanmm.

bJI BUHUTU PAH | IIpuHaanexHOCTh — CTOPOHHSIS Kpynueitmas B Poccun 6a3 naHHbIX 110
PexBuzutsl norosopa- BUHWUTHU | ecTeCTBEHHBIM, TOUHBIM U TEXHUYECKUM
PAH HayKaM. Bxirouaer matepuanst POK
Horosop ot 20.04.2021 (PedepatuBnoro xxypuana) BUHUTU c
Ne 33.03-P-3.1-3273/2021 1981 r. O6mmii o6vem bJI — 6omnee 28
MJIH. JOKYMEHTOB
Cymma norosopa - 100 000-00
C 20.04.2021 o 19.04.2022
Cchlka Ha calT —
http://www.viniti.ru/
KonunuecTBo kittoueit —
JIOKAJIBHBIN JOCTYIT JJIs
nonb3oBateneid PXTY B UBIL]
PXTYVY.
Hayuno- [TpuHa1I€KHOCTH — CTOPOHHSAS Hayunas snekrponnast Oubiuorexa
JJIEKTPOHHAS PexBu3uTel 1oroBopa — eLIBRARY.RU — 310 kpynHeimmii
O6ubanoreka OOQO Hayynas 351eKTpOHHAast poccuiickuii H(GOPMAIIMOHHO-

«eLibrary.ru»

ounbIMoTekKa,

JHorosop ot 21.12.2020

Ne 33.03-P-3.1-3041/2020
Cymma norosopa — 1 200 000-00
C01.01.2021 o 31.12.2021

CchUIKa Ha CaliT —
http://elibrary.ru

KonuyecTBo kiroueit — foctyn
st mosp3oBatene PXTY 1o IP-
aJpecaM HEOrPAHUYEH.

YV naneHHslil 10CTyN MOCe
MEPCOHAILHON PErucTpalyy Ha
caiite HOB.

AHAJIMTUYECKUI MOPTaj B 00JIaCTH HAYKH,
TEXHOJIOTUH, MEAULIMHBI 1 00pa30BaHus,
coJiepKaliuil pedeparhbl U MOJIHbIE TEKCThI
6osee 29 MIIH Hay4YHBIX CTaTel U
nyOauKaui, B TOM YHCIIe 3JIEKTPOHHBIE
Bepcuu Oonee 5600 poccHiickUX HayyHO-
TEXHUYECKUX JKYPHAJIOB.
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CnopaBoyHo-
MpaBoOBasi CUCTEMA
«KoHcynpTant+»

[TpuHaIeKHOCTD — CTOPOHHSIS
KonTpakT ot 15.12 2020
Ne 93-1335A/2020

CymMma koHTpakTa 965 923-20
C01.01.2021 o 31.12.2021

CcpUIKa Ha caiT —
http://www.consultant.ru/

KomnuectBo kiroueit — 50
[OJIb30BATEIbCKUX JINIEH3UN IO
IP-anpecam.

CrnipaBo4HO-IIpaBOBAsi CUCTEMA 110
3aKOHOATENbCTBY Poccuiickon
denepanuu.

CnpaBoyHo-
MpaBoOBasi CUCTEMa
I'apanT»

[TprHaAnEXHOCTD — CTOPOHHSSA
KonTpakT ot 24.11 2020
Ne 85-1132A/2020

Cymma koHTpakTa 664 356-00
C01.01.2021 no 31.12.2021

CchUIKa Ha CalT —
http://www.garant.ru/

KonnuecTBo kimrouen — nocryn
g monb3oBareiier PXTY mo IP-
aJpecaM HEOrpaHUYEH

I'apanT — cipaBOYHO-TIPaBOBask CUCTEMA
110 3aKOHOJATENbCTBY Poccuiickoin
®enepanuu.

DNEeKTPOHHO-
OoubamoTeuHas
cHucTeMa
M37aTeIbCTBA
«IOPAUT»

[TpuHAAIEKHOCTD — CTOPOHHSIS
«DJIEKTPOHHOE U3IATEIIbCTBO
FOPAMT»

Horosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2021

Cymma gorosopa — 394 929-00
C 16.03.2021 no 15.03.2022

Ccouika Ha caiit — https://biblio-
online.ru/

KomnuecTBo kimrouen — noctyn
JUTS1 3aPETUCTPUPOBAHHBIX
nojp3oBatesie PXTY ¢ mro6oro
KOMITbIOTEPA.

VY naneHHslil 10CTyN MOCe
MEPCOHAILHON PEruCTpaly Ha
caiite OBbC.

DneKTpoHHas OMOJIMOTEeKa BKIKOYAeT
6osee 5000 HauMeHOBaHUM YUeOHUKOB U
y4eOHBIX TOCOOUII 110 BCEM OTpaCIISIM
3HaHUH JJI BCEX YPOBHEU
npodeccnoHaIbHOr0 00pa30BaHUs

OT BEIYIUX HAYYHbIX LIKOJI C
co0uroIeHeM TpeOOBaHHUM HOBBIX
®I'OCos.
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DJIEKTPOHHO-
OoubIMoTeyHast
cucremMa
«KoHcynbTanT
CTYJIEHTa»

[TpuHaIeKHOCTD — CTOPOHHSIS
00O «Ilonurexpecype»
Horosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2021

Cymma norosopa — 138 100-00
C 16.03.2021 mo 15.03.2022

CchUIKa Ha CaliT —
http://www.studentlibrary.ru

KonnuectBo kitoueit — 1octyn
JUTSL 3aPETUCTPUPOBAHHBIX
noab3oBateier PXTY ¢ mro6o0ro
KOMIIbIOTEpA.

Y naneHHslii 10CTyN IOCIe
MEPCOHAJILHOW PErucTpaluy Ha
caiite OBbC.

KommuiekT n3nanuii, BXoasamumx B 6a3y
TaHHBIX «DJEKTPOHHAsI OMOIHOTEKA
TexHnIeckoro BY3ay.

11

DNeKTPOHHO-
oubanoTeyHas
cucrema
«ZNANIUM.COM
»

[IpuHaAIEKHOCTH — CTOPOHHSS
000 «(BHAHHNYMy,

Horosop ot 06.04.2021

Ne 5137 »6¢ /33.03-P-3.1-
3274/2021

Cymma norosopa — 30 000-00
C 06.04.2021 o 05.04.2022

CchUIKa Ha CaliT —
https://znanium.com/

KonunuecTBo kimoueii - AOCTYII JI

3apErUCTPUPOBAHHBIX
nonb3oBareneid PXTY ¢ arodoro
KOMITbIOTEpA.

Komnexmus n3nanuii yaeOHUKOB
y4eOHBIX TOCOOUI IO Pa3IMYHBIM
OTpacisM 3HaHUM JJI BCEX YPOBHEU
podeCCHOHAIBHOTO 00pa30BaHUsI.

12

WNudopmannonHo-
aHAINTHYECKast
cucrema Science
Index

[TpuHaIIEKHOCTH — CTOPOHHSS
00O «HayuHas snekTpoHHas
OuoOINOTEKA

Horosop ot 26.02.2021

Ne S10-364/2021/ 33.03-J1-3.1-
3184/2021

Cymma norosopa — 108 000-00
C 17.03.2021 no 19.03.2022

CcpUIKa Ha caiT —
http://elibrary.ru

KonnuecTBO Kirouen —
JIOKAJIbHBIN TOCTYI JIs1
cotpynuukoB MbII.

CucremaTtuzanus, KOppeKTUPOBKa
npoduneit yuensix PXTY u ynuBepcurera
B 11eJIOM. AHAJIN3 MyOJIUKAIIMOHHON
AKTUBHOCTH COTPYJIHHUKOB YHUBEPCUTETA.
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13

WM3narenncTBO
Wiley

[TpuHa1€KHOCTH — CTOPOHHSAS
HanumonanbHasg nmoamnucka
(Munobpuayku+ PODI)
WNndpopmannoHHoe nucsMo
POOU ot 10.06.2021 Ne 622

C01.01.2021 no 31.12.2021

CchlIKa Ha CalT —
http://onlinelibrary.wiley.com/

KonnuecTBo kiro4ent - 10CTym s
noss3oBareiieit PXTY mo IP-
azpecaMm HeorpanudeH. Bo3moxen
yAQJICHHBIN JOCTYI TOCTIe
WHJUBUTyaJIbHOW PErHCTPALIUH.

Komneknust )xypHaJIoB 110 BCEM 00J1aCTsIM
3HaHUH, B TOM YMCJIE U3BECTHBIE KYpPHAJIbI
110 XUMHH, MAaTEPUATIOBEICHUIO,
B3PBIBUATHIM BEIIECTBAM U Jp.

14

QUESTEL ORBIT

[IpuHaIe)KHOCTh — CTOPOHHSIS
HanmonaneHas noanucka
(Muno6puayku+ PODI)
NupopmannonHoe nuceMo
PO®U ot 10.06.2021 Ne 621

C01.01.2021 no 31.12.2021

CchUIKa Ha CalT —
https://orbit.com

KonnuecTBo kimrouen — noctyn
g monb3oBareiier PXTY mo IP-
aJgpecaM HeOTrpaHWYEH.

ORBIT sBasercs ri1odaibHBIM
OIIepaTUBHO OOHOBJISIEMBIM TATCHTHBIM
OPTAJIOM, MO3BOJISIFOLIUM OCYIIECTBIISTh
MOMCK B IEPEYHE 3a4BOK Ha MATCHTHI,
MOJTy4YEHHBIX, MPUOIU3UTENBHO, 80-
MATEHTHBIMU YUPESKICHUSIMU B
Pa3JIMYHBIX CTPAHAX MHUPA U
MPEIOCTABICHHBIX TPAHTOB.

15

American Chemical
Society

[TpuHa1EKHOCTh — CTOPOHHSAA
HanmonaneHas noanucka
(Muno6puayku+ PODI)
NupopmannonHoe nuceMo
POOU ot 26.07.21 Ne 787

C01.01.2021 no 31.12.2021

Cchlika Ha CalT —
http://www.acs.org/content/acs/en.
html

KonuuecTBo kimtoueit — noctyn
g monb3oBareiied PXTY mo IP-
aJpecaM HEOrPAHUYEH.
Hacrpolika ynajieHHOro gocrymna:
https://pubs.acs.org/page/remoteac
cess

Komnekuus xypHanoB Mo XUMUU U
XUMH4YecKko# TexHosorun Core +
uznatenbcrBa American Chemical Society

16

baza ganHBIX
Reaxys u Reaxys
Medicinal
Chemistry
Komnanuu Elsevier

HanumonaneHas nognucka
(Muno6pnayku+ PODN)
Wndopmannonsoe nucsMo
PO®U ot 15.06.2021 Ne 633

C 01.01.2021 no 31.12.2021

Reaxys BkitouaeT B ce0si CTPYKTYpHYIO
0a3y TaHHBIX XUMHUYECKUX COCAMHECHUH 1
UX SKCIEPUMEHTAIbHBIX CBOHCTB,
pedepatruBHYyIO 6a3y KypHalIbHBIX U
MATeHTHBIX MyOnuKanui, 6azy
XUMHUYECKHUX peakiuii ¢ GQyHKuei
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CchlIKa HA CAUT —
https://www.reaxys.com/

KonnuectBo kitoueit — 1octyn
g monb3oBareiied PXTY 1o IP-
aJpecaM HEOTrpaHUYEH.

VY naneHHblid 10CTyI
(https://podpiska.rfbr.ru/storage/in
structions/elsevier instructions.pd

f)

MTOCTPOCHUS TJIaHA CUHTE3A.

Moy OMOTOTUYECKH aKTHBHBIX
COEIMHEHMI, OMOJIOrMYEeCKUX MHUIIICHEH,
(hapMaKoJIOTHIECKUX CBOHCTB
XMMHYECKUX coeMHeHU Reaxys
Medicinal Chemistry siBnsiercs
KpynHeuiei B Mupe 6a30il TaHHBIX.

17

Pecypcnl
MEKTYHAPOIHOM
KOMITaHUU
Clarivate Analytics

[TpuHaI€KHOCTH — CTOPOHHSAS
HanumonansHas noanucka
(Muno6puayku+ PODI)
WndpopmannoHHoe nucsMo
POOU ot 15.06.2021 Ne 632

C01.01.2021 no 31.12.2021

CchLIKa Ha CalT —

http://apps.webofknowledge.com/
WOS_ GeneralSearch_input.do?pr
oduct=WOS&search_mode=Gene
ralSearch&SID=R11j2TUYmdd7b

UatOlJ&preferencesSaved=

KonnuecTBo kimrouen — noctyn

g monb3oBareiier PXTY mo IP-

aZpecaM HEOTPAHUYECH.

VY naneHHsbli JOCTYII

(https://clarivate.ru/blog/2020 03
web_of science _remote_access).

OTKpBIT IOCTYH K pecypcam:

WEB of SCIENCE — pedeparuBHas u
HayKOMeTpHUUIecKast 0a3a JaHHBIX.
MEDLINE — pedeparuBnas 6a3a qanHbIx
110 MEJUIINHE.

18

DNeKTpPOHHBIE
pecypcsl
n3aarceiibCrBa
SpringerNature

[IpuHanneXHOCTh — CTOPOHHSAS
HanumonanpHas noanucka
(Muno6pnayku+ PODI)
HNHdpopmannoHHOe MHCHEMO
PO®®OU ot 26.07.21 Ne 785

C01.01.2021 no 31.12.2021

CchUIKa Ha CalT
http://link.springer.com/

KonuuecTBo kimtoueit — noctyn
g monb3oBareiied PXTY mo IP-
aJgpecaM HEOTPaHUYEH.

- ITonHOTEKCTOBAS KOJUIEKLIUS
JIEKTPOHHBIX KypHAJIOB Springer 1o
pas3nuuHbIM oTpacisiM 3HaHui (2019 r.)
http://link.springer.com/

[TonHOTEKCTOBAass KOJUIEKLUS JKYpHAJIOB

(apxuB 1893-1945)
http://link.springer.com/

- [TomHOTEKCTOBBIE 85 KypHAJIOB
Nature Publishing Group

https://www.nature.com/siteindex/index.ht
ml

- KOJ’IHGKLII/I}I HAayY4YHBIX IIPOTOKOJIOB
10 Pa3JIMYHBIM OTpPACIsM 3HaHUU Springer
Protocols
http://www.springerprotocols.com/

- KOJ’IHGKLII/I}I HAay4YHBIX MAaTCpHaJIOB
B o0macth  (QU3MYECKHMX HAyK W
uHxuHupuHra Springer Materials (The
Landolt-Bornstein Database)
http://materials.springer.com/

- [TonHBIA TOCTYNI K CTATUYECKUM H
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http://materials.springer.com/

JMHAMUYECKUM CIIPABOYHBIM  U3aHUSM
1o JIF000i Teme
- PedeparuBHas 0a3a maHHBIX TIO

YUCTOM M  IPUKIAJAHOW  MaTeMaTHKe
ZbMATH http://zbmath.org/

- Nano Database
https://goo.gl/PdhJdo

IlonHoTeKCTOBAS KOJIICKIIHUS KHHUT
M3aTeNbCTBA SpringerNature no

paSHI/I‘-IHBIM OTpaCJISIM
http://link.springer.com

3Hanuit  (2019)

19 WznarensctBo The | [IpuHamiexKHOCTh — CTOPOHHSA baza namnpix KemOpumkckoro meHtpa
Cambridge HanuonanpHas moamnucka CTPYKTYPHBIX JTAHHBIX (Cambridge
Crystallographic (Muno6puayku+ PODI) Crystallographic Data Centre) — CSD
Data Centre NudopmanmonHoe mucbmMo Enterprise COJICPXKUT JTAHHBIE 0
(KemOpumxckuit P®®U ot 10.05.2021 Ne 527 KPUCTAUIMYECKUX,  OPraHMYECKUX U
LEHTP 3JIEMEHTOOPTaHUYECKUX COCTUHEHUSX.
CTPYKTYPHBIX C 01.01.2021 mo 31.12.2021 CSD mnpenoctaBisieT IMPOKUMA CHEKTP
JTAHHBIX ) BapHAHTOB  TIOMCKA  KPUCTALTUYECKHX

Cchuka Ha caiT — CTPYKTYp: TIO Ha3BaHHWIO, XUMHUYECKOU

https://www.ccdc.cam.ac.uk/struct | popmyue, DIIEMEHTHOMY COCTaBYy,

ures/ JUTEPATYpHOMY  HCTOYHHUKY,  JETallsIM
JKCIIEPUMEHTa, (parMeHTy CTPYKTYPHI.

KonnuecTBo kimrouen — noctyn

g monb3oBareiier PXTY mo IP-

ajzpecam.

20 Komnexnun [IpuHaIe)KHOCTh — CTOPOHHSS «Freedom Collection» — moIHOTEKCTOBAs
M3JIaTeIhCTBA Hanmonanenas moanucka KOJUICKIIASL ~ JJICKTPOHHBIX  JKypHAJIOB
Elsevier na (Muno6puayku+ PODI) u3narenscTBa Elsevier 1o pa3iuyHbIM
mwiargopme NupopmanronHoe nuceMo OTpacisM 3HaHUM, BKIIFOYAIOIIAsl HE MEHEE
ScienceDirect POOU ot 10.06.2021 Ne 620 2000 HaVMEHOBAaHUI JJIEKTPOHHBIX

KYpPHAJIOB.

C01.01.2021 mo 31.12.2021 «Freedom Collection eBook collection» —
conepxut Oomee 5 000 xuur mo 24

Ccpuika Ha cailT — pa3NMYHBIM  TPEAMETHBIM  00JacTIM

https://www.sciencedirect.com €CTECTBEHHBIX, TEXHUYECKHUX u
MEIMIIMHCKHUX HayK.

KomnuecTBo kimrouen — noctyn Hoctyn k apxuam 2015-2019 rr.

11 monb3oBarene PXTY mo IP-

ajzpecam.

VY ianeHHsbli 1OCTYII

(https://podpiska.rfbr.ru/storage/in

structions/elsevier_instructions.pd

f).

22 IOP [IpyuHanneXHOCTh — CTOPOHHSAA

HammonansHas moamucka
(Muno6puayku+ PODI)
HNupopmaninoHHOE TUCHMO
PO®U ot 26.07.21 Ne 788

C01.01.2021 no 31.12.2021

CcpUIKa Ha caiiT —
https://www.iop.ora/
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KonuuecTBo kimtoueit — noctyn
g monb3oBareiied PXTY mo IP-
aJpecaM HEOrPAHUYECH.

KosnuecTBo kirouei — noctyn
g monb3oBareiied PXTY mo IP-
aJpecaM HEOrPAHUYEH.

Jli nosydeHus y1ajaeHHOro
JOCTyMa HE0OX0AUMO
3apeructpupoBarbcsina caiite [OP
U3 CETH CBOEH OpraHM3alliH U,
HCIIOJIB3Ys JaHHYIO YYETHYIO
3aIncCh, aBTOPU30BATHCS Ha caiTe
U3/1aTENIbCTBA.

23

Scopus

[TpuHa1I€KHOCTH — CTOPOHHSAS
HanmonaneHas noanucka
(Muno6puayku+ PODI)
WNudpopmannonnoe nucsMo
POOU ot 10.06.2021 Ne 619

C01.01.2021 no 31.12.2021

CchUIKa Ha CalT —
http://www.scopus.com.

KonnuecTBo kimrouen — noctyn
g monb3oBareiier PXTY mo IP-
aJpecaM HEOTpaHWICH.

VY naneHHsbli JOCTYII
(https://podpiska.rfbr.ru/storage/in
structions/elsevier_instructions.pd

f).

MynsTuaucuuIInHapHas pedepaTuBHas
U HayKOMeTpHUecKas 0a3a JJaHHbBIX
n3garenbctBa ELSEVIER

24

Royal Society of
Chemistry
(Koponesckoe
XUMHUYECKOC
00IIIeCTBO)

[TpuHaI1EKHOCTD — CTOPOHHSAA
HannonaneHas noanucka
(Muno6puayku+ PODI)
NupopmanrmonHoe nuceMo
PO®OU ot 26.07.21 Ne 790

C01.01.2021 mo 31.12.2021

CcpUIKa Ha caiT —
http://pubs.rsc.org

KonnuecTBo kiroueit - 1ocTyn 1ist
noab3oBareneit PXTY no IP-
aJgpecaM HEOTrpaHUYEH.
Hacrpoiika ynaneHHOro gocrynma:
https://www.rsc.org/covid-19-
response/publishing-remote-
access

Komnekuust  Bxmrowaer 44  xypHana.
Temaruka: opraHudeckas, aHaTUTHICCKasl,
¢busnueckas XHMUS, OMoXumus,
ANEKTPOXUMHUS, XHMHUECKUE TEXHOJIOTHH.

25

ProQuest
Dissertation and

[IpunaIe:KHOCTD — CTOPOHHSISA
HammmonansHas moammicka

baza nannbix ProQuest Dissertation &
Theses Global (PQDT Global)
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Theses Global (Muno6puayku+ PODI) ABTOPHUTETHAs KOJUICKIUS U3 00Jice 5 MITH.
NudopmanronHoe mucrsMo 3apyOexKHBIX IUCCepTaluid, boee

PODOU ot 28.06.2021 Ne 688 2,5 MJTH. B3 KOTOPBIX MPEJCTaBICHBI B
MTOJTHOM TEKCTe.

C 01.01.2021 mo 31.12.2021

CchplIKa Ha CalT —
http://search.proquest.com/disserta
tions?accountid=30373

KonnuecTBo kitoueit - 1ocTyn 1ist
nonp3oBareneit PXTY mo IP-
aapecaM HEOIpaHUYCH.

VY naneHHsli 1OCTYI
(https://podpiska.rfbr.ru/storage/in
structions/proquest_instructions.p
df)

becrinarHble apXuBHBIE KOJUIEKIIMH, TpUOOpeTeHHbIe MUHOOPHAYKH /ISl BY30B.

ApxuB U3nareascrBa American Association for the Advancement of Science.llaker «Science
Classic» 1880-1996

Apxus N3nareascrea Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus n3narenscrsa Macturyra dbusuky (Bennkoopuranus). ITaker «Historical Archive 1874-
1999» ¢ mepBOro BBITYCKA KaKA0ro skypHaja mo 1999, 1874-1999

Apxus uznareascrsa Nature Publishing Group. ITaker «Nature» ¢ nepBoro BbIIYCKa IEPBOrO
HoMepa 1o 2010, 1869-2010

Apxus usznareasctsa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro Belmycka
Ka)kJ10ro skypHaia mo 1995, 1849-1995

Apxus n3narenscrBa Sage. ITaker «2010 SAGE Deep Backfile Package» ¢ mepBoro BBIITYCKa
Ka)kJ10ro skypHaja mo 1998, 1890-1998

Apxus n3narensctBa Taylor & Francis. Full Online Journal Archives. ¢ mepBOro BhIIYyCKa Ka)KI0I0
»KypHaia mo 1996, 1798-1997

Apxus uznareascrsa Cambridge University Press. ITaker «Cambridge Journals Digital Archive
(CJDA)» ¢ nepBOro BeIIYCKa Ka)xa0ro xypHama mo 2011, 1827-2011

Apxus xypHasoB Koponeckoro xumuueckoro oomiecrsa(RSC). 1841-2007

ApXUB KOJIEKIIUH KYPHAIOB AMEPUKAHCKOro reodusnyeckoro cor3a (AGU), npeaocTaBiasieMbli
m3parensctBoM Wiley Subscription Services, Inc. 1896-1996

Becrinarapie oumansHbIe OTKPHITHIE pecypchl MIHTepHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6seaunsier 6omee 10000 HaydHBIX )KYPHAJIOB 10 PA3IMYHBIM OTPACIISIM 3HAHUH (OKOJI0 2
MUJUTMOHOB cTaTeil) n3134 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pasmenieno 6omnee 3000 KHUT 1O pa3IMYHBIM OTPACISIM 3HAHUH, TPEIOCTaBICHHBIX 122
HAyYHBIMU U3/IaTEIbCTBAMHU.

3. BioMed Central https://www.biomedcentral.com/

baza nanueix BkitouaeT 6onee 300 pereH3upyeMBbIX KypHAJIOB 110 OMOMEIUIIMHE, MEIUIIUHE U
€CTeCTBCHHBIM HaykaM. Bce cTaThu, pa3MelieHHbIe B 0a3e, HaXOATCS B CBOOOIHOM JIOCTYIIE.

4. OnekTpoHHBIN pecypce arXiv https://arxiv.org/

Kpynnueiinmm OecriaTHbIN apXUB 3JIEKTPOHHBIX HAYYHBIX MYOJUKALMNA 10 pa3aenaM (QU3HKHy,
MaTeMaTUKH, UHPOPMATUKH, MEXaHUKHU, aCTPOHOMUH 1 Ouosoruu. Mimeercs mopoOHBIi TeMaTHYeCKUA
KaTajor ¥ BO3MOXHOCTB TIOUCKA CTATEH 10 MHOYKECTBY KPUTEPHEB.

5. Komnexkrus sxxypaanos MDPI AG http://www.mdpi.com/

MHoOTOIMCIUTUTHHAPHBIA TUPPOBON U3IATETHLCKUIN pecypc, SABIIETCS TUIAaTGOPMOM IS
PELEH3UPYEMBIX HayUYHbBIX )KYPHAJIOB OTKPBITOro focTymna, u3aatoumxcss MDPI AG (bazens, LlBeiinapus).
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N3narenscTBO BhITycKaeT 6osiee 120 pa3HoOOpa3HbIX 3JEKTPOHHBIX )KYPHAIOB, HAXO/ISIIUXCSA B OTKPBITOM
JOCTYTIE.

6. W3narenscTBo ¢ OTKphIThIM gocTymoM InTech http://www.intechopen.com/

[lepBoe u kpymHeiiee B MUPE U3aTEIbCTBO, TyOIHUKYIOIIEe KHUTH B OTKPBITOM JIOCTYIIE, OKOJIO
2500 HayuyHbIX n3mganuii. OCHOBHAs TeMAaTHYECKas HAIIPABICHHOCTD - (PU3NYECKHUE U TEXHUYCCKUE HAYKH,
TEXHOJIOTHH, METUITMHCKUE HAYKH, HAYKH O JKU3HH.

7. baza nanneix xumudeckux coequnenniit ChemSpider http://www.chemspider.com/

ChemSpider — sTo GecrratHast XuMUUecKast 0a3a JaHHBIX, IPEIOCTABIISIOMIAS OBICTPBIN TOCTYI K
Oosee yeM 28 MIJUTHOHAM CTPYKTYp, CBOWCTB U COOTBETCTBEHHON MHGopMaiuu. Pecypc nmpuHaiexxur
Koponeckomy xumuueckomy obmiectBy Benukoopuranuu (Royal Society of Chemistry).

8. Kosmnekuus sxypraanos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — komekius )KypHaiaoB, B KOTOPBIX MyOJUKYIOTCS OTYETHI O HOBBIX UCCIIECIOBAHUAX B
00J1aCTH €CTECTBEHHBIX HayK U MEAWLUHBL. Bce xypHaisl pazMerieHsl B cBoOoaHOM foctyne (Open
Access), BCe CTaTbU MPOXO/IST CTPOrOe HaAy4YHOE PELEH3UPOBAHMUE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo 1o mareHTam u ToBapHbiM 3HaKaM CIIIA — USPTO — npenocraBiisier cBOOO HBIN
JIOCTYI K aMEpUKAaHCKHUM IaTeHTaM, onyonnkoBaHHbIM ¢ 1976 r. Ilo HacTosiiee Bpemsi.

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TaTenTs! (JInbGO naTeHTHBIE 3asBKH) OoJee 50 HallMOHAIBHBIX U HECKOJIBKUX MEXKTYHAPOIHBIX
MaTeHTHBIX OI0pPO, B TOM 4Hclie mociaHble TeKCThl naTeHToB CIIIA, Poccun, @panuuu, SAnonuu u ap.

11. denepanbHbI UHCTUTYT IIPOMBILLIIEHHOU COOCTBEHHOCTHU (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

WNudopmannonnsie pecypest PUIIC cBoboaHOTO MOCTYMIA:

- DnexTpoHHble OrouiereHu. M3o0perenus. [lonesnsie Moaemnu.

- OTKpBITBIE pEECTPBl POCCUNCKUX N300PETEHHUN U 3a1BOK HAa U300pETEHUS.

- Pedepatsl poccuiickux maTeHTHBIX TOKyMEHTOB 3a 1994-2016 rr.

- [TomHBIE TEKCTHI POCCHICKHUX MATEHTHBIX JOKYMEHTOB U3 MOCIETHETO OPHUIIMATHHOTO
OroseTeHsl.

6.3 TpedoBanus k kagpoBbIM ycaoBusam peanusanuu OOII cnenuanurera

Peanuzanus OOII cneunanuTtera obecrneynBaeTcs Ne1arornyecCkuMyU pabOTHUKAMU YHUBEPCUTETA, a
TaK>Ke JINLaMu, TpuBJiekaeMbIMU K peanusanuu OOII cnenuanurera Ha UHBIX YCIOBUSX.

KBanudukanus negarornyeckux paOOTHUKOB YHUBEPCHUTETAa COOTBETCTBYET KBaIM(UKAIMOHHBIM
TpeOOBaHUSAM, YKa3aHHBIM B KBAJTM(UKAIIMOHHBIX CIIPAaBOYHUKAX U (UJIM) MpoeccnoHalbHbIX CTaHAapTaX.

He menee 70 npoyenmoe 4iCICHHOCTU NelarOrMYecKX paOOTHUKOB YHUBEPCUTETA, YUACTBYIOLIMX
B peamuzanuu OOIl cnenumanurera, W JHI, NPUBIEKAEMbIX YyHHUBepcuTeToM K peanuzanuu OOII
CHelMaluTeTa Ha MHBIX YCIOBHSAX (MCXOJS W3 KOJMYECTBAa 3aMElaeMbIX CTaBOK, HPUBEIECHHOIO K
LEJIOYHMCICHHBIM 3HAYEHUSIM), BEAYT HaydHYI0, Y4eOHO-METOAMYECKYI0 M (WJIM) MPaKTUYECKyI0 padorty,
COOTBETCTBYIOLIYIO MPOUITIO MTPEN01aBAEMOM TUCIUIIIUHBI (MOJIYJIIO).

He menee 5 npoyenmog YCIE€HHOCTH N€JarOTMYECKUX pAaOOTHUKOB YHUBEPCUTETA, YUACTBYIOIIHX B
peammzauuu  OOIl cnenmanurera, M JUL, NPUBIEKAEMBIX YyHUBepcuTeToM K peanmnsanuun OOl
CHelnyaluTeTa Ha HWHBIX YCIOBHSX (MCXOAS M3 KOJUYECTBA 3aMEIIAEMbIX CTAaBOK, MPHUBEAECHHOIO K
[IEJIOUUCIIEHHBIM 3HAYEHUSM), SBISIOTCS PYKOBOAMTENSIMU M (WiIM) paOOTHHKAMU MHBIX OpraHU3alui,
OCYIIECTBIISIOIIMMU  TPYJIOBYIO  JIEATENbHOCTh B  Mpo¢ecCHOHaIbHOW cdepe, COOTBETCTBYIOIIEH
npo¢eCCHOHATIBHON AEATENbHOCTH, K KOTOPOW TOTOBSATCS BBIMYCKHUKM (MMEIOT CTaX pabOThl B JaHHOU
npodeccuoHabHON cepe He MeHee 3 JeT).

He menee 60 npouenmog 4YUCIEHHOCTH NENAarorndeckux paOOTHUKOB YHHUBEpPCHUTETa M JIULL,
IPUBJIEKAEMbIX K 0OOpa30BaTEIbHOM JEATEIbHOCTH YHUBEPCUTETOM Ha HHBIX YCIOBUSX (HMCXOAd U3
KOJINYECTBA 3aMEIIaeMbIX CTaBOK, IPUBEIEHHOIO K LI€JIOYHCICHHBIM 3HAaYEHUSAM), UMEIOT YYEHYIO CTEIEHb
(B TOM UHClI€ YYEHYIO CTETEHb, MOTYYEHHYI0 B MHOCTPAaHHOM IOCY/AapCTBE U Mpu3HaBaeMyto B Poccuiickoit
Qenepanuu) U (WIM) ydeHOe 3BaHME (B TOM YHCIIE YYEHOE 3BaHHE, IOJIY4Y€HHOE B HHOCTPAaHHOM
rocyaapcTBe u mpusHaBaemoe B Poccuiickoit deneparun).

OOmee pykoBOACTBO HaydHbIM cozaepskanueM OOIl crnenmanuTeTa OCYIIECTBISETCS HAY4HO-
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IelarorHyeckuM pabOTHUKOM YHMBEPCUTETA, UMEIOIIMM YUEHYIO CTENEHb (B TOM YHCJIE YYEHYIO CTEIEHb,
NPUCBOCHHYIO 3a pyOexxoM u rmpu3HaBaemyio B Poccuiickoit ®enepanun), OCYyIIECTBISIOUIIM
CaMOCTOSITENIbHbIE HAYYHO-HCCIIE0BATENIbCKHAE (TBOPUYECKHE) MPOEKTHI (YYaCTBYIOUIMM B OCYILECTBICHUU
TaKUX IMPOEKTOB) MO CHEUHUATBHOCTH, MMEIOIIUM €XEToJIHbIe MyOJIMKAlMU 10 pe3yiabTaTaM yKa3aHHOH
HAY4YHO-HUCCIIEJOBATENILCKON (TBOPUECKOM) EATEIbHOCTH B BEIYLIMX OTEUECTBEHHBIX U (MJIM) 3apyOexHbIX
PELEH3UPYEMBIX HAYYHBIX JKypHAJIaX M W3JAHMAX, & TAKXKe OCYIIECTBISIONIMM €KErOJHYI0 ampoOaIuio
pe3ysIbTaTOB YKa3aHHOM HayyHO-UCCIIENOBATEIbCKOW (TBOPYECKOM) AEATEIBHOCTH HAa HAIMOHAIBHBIX U
MEKIyHAPOIHBIX KOH(EepeHIUsX.

6.4 TpeOoBanus Kk puHaHCOBBIM yca0BUAM peasmzanuu OOII cnenuannrera

OunancoBoe obecneuenue peanuzanuu OOIl cnenmanuTera OoCylecTBIsieTcs B 00beMe HE HUXKE
3HAYCHUI 0a30BBIX HOPMATHBHBIX 3aTpaT Ha OKa3aHHE TOCYAApCTBEHHBIX YCIYyr MO peaau3aiuu
o0pa3oBaTeNbHbIX MPOrpaMM BBICHIETO O00pa3oBaHUA — MPOrpaMM CHEHHATIUTeTa U  3HAYCHHH
KOppPEKTUPYIOMUX KOIPPUIMEHTOB K 0a30BBIM HOpPMATHBAM 3aTpar, ONpeneIsieMblX MHHHCTEPCTBOM
HayKH W BbIcIIero oOpa3zoBanus Poccuiickoit deaepanmm.

6.5 TpeGoBaHusl K NPUMEHsIEMbIM MEeXaHM3MaM OLIEHKH Ka4yecTBa 00pa30BaTe/IbHOM 1eATeJIbHOCTH U
noaAroroBky odyyaromuxcs no OOII cnenuaaurera

KauectBo o0Opa3oBaTenbHONl JeATENBHOCTH W MOATroTOBKM oOyudaromuxcs OOIl cneuunanurera
OTIpENeNIsIeTCS] B paMKaX CHCTEMbl BHYTPCHHEH OIIEHKH, a TaK)Ke CHCTEMbl BHEIIHEH OIICHKH, B KOTOPOWM
YHUBEPCHUTET MPUHUMAET y4acTHe Ha JOOPOBOJIHHON OCHOBE.

B nensx cosepmenctBoBanus OOIIl cnenuanurera mpu NPOBENEHUU PEryIsIpHONH BHYTPEHHEH
OLIGHKM KadecTBa 0Opa30BaTENbHOHN NESATEIBbHOCTH M MOATOTOBKH obOydaromuxcs no OOIl cnenmanurera
npuBjekaeT paboromareneid W (WIKM) MX OOBEIWHCHHUS, WHBIX HOPUIWYCCKUX M (WIU) (PU3NYECKHX JIMII,
BKJTIOYAs MEIarOrMYeCKNX Pa0OTHUKOB YHUBEPCHUTETA.

B pamkax BHyTpeHHEHl CHCTEMBbI OIIEHKH KadecTBa oOpa3oBarenbHOU aearerbHoctd 1o OOIL
crienuanuTeTa OOY4YarOIIMMCSl TPENOCTABISIETCS BO3MOXKHOCTH OLICHUBAHHS YCIOBUH, COJEPKAHUA,
OpraHu3alli U KayecTBa 0Opa30BaTENBHOIO IMpoLecca B LIEJIOM M OTAENIbHBIX JUCHMIUIMH (MOIysel) u
NPaKTHK.

BHemiHsAs onieHKa kayecTBa 00pa3oBaTeIbHON EATEIbHOCTH U MOATOTOBKH oOyyatomuxcs no OOII
CTHEIMAINTETa MOXXET OCYIIECTBIATHCS B paMKax MNpodecCHOHATHHO-O00IECTBEHHON aKKpeIUTalny,
IpOBOIUMON paboToAaTeNsIMU, UX OOBEAMHEHHUSAMHU, a TAaKXKe YINOJHOMOUYEHHBIMH UMM OpraHU3alUsMH, B
TOM YHCJIE€ MHOCTPAaHHBIMH OPTaHU3ALUSIMH, JTHO0 aBTOPH30BAHHBIMU HAIMOHATIBHBIMH TPO(ECCHOHATBHO-
0O0I1eCTBEHHBIMH OPTaHU3ALUSAMH, BXOJAIIUMHI B MEXTYHaPOAHbBIE CTPYKTYPBHI.

7 HOPMATUBHO-METOJIUNYECKOE OBECIIEYEHHUE CUCTEMbI OIEHKHN KAYECTBA
OCBOEHMUSA OBYUAIOIIUMHUCSA ITPOT'PAMMBI CIIEIIMAJIUTETA

B coorBerctBuun ¢ ®I'OC BO 3++ 1o crnenuaabHOCTH KOO U HAUMEHO8AHUE CHEUUATbHOCHIU
OlleHKa KadecTBa ocBoeHus oOydaromumucs OOIl crnenuanuTera BKIIOYAET TEKYIIUH KOHTPOIb
yCIIeBAa€MOCTH, MPOMEKYTOUHYI0 arTecTanuio u [ A obydarommxcs.

HopMmaTtuBHO-MeTOIMUECKOE OOECTeUeHUuEe TEKYIIEro KOHTPOJIS YCIEeBAEMOCTH, MPOMEXKYTOUHOM
arrectaruu U [ MA oOyuarommxcst mo OOII cnermanutera ocymectBisercss B coorBerctBuu ¢ ®I'OC BO
3++ U JTOKaJIbHBIMU HOPMATUBHBIMU aKTaMHU YHUBEPCUTETA.

Texywuii KOHMPOIb, NPOMEIHCYMOUHAS AMMeCmayus U ammecmayuoHHble UCNbIMAHUSA UMO020801
(eocyoapcmeennoul umozosoit) ammecmayuu ginycknuxos OOII cneyuarumema

Texymmuii KOHTPOJIbL W TPOMEKYTOUHAsT aTTECTAIlds IO BCEM BHJAM YYEOHOW JEATEIHHOCTH
00y4aroIUXCsl OCYIIECTBISIETCS B COOTBETCTBUM C TpeOoBanusiMu [loyokeHHsI 0 pEeHTHHTOBOI cHcTeMe
OIICHKH KadecTBa y4yeOHOU paboThl cryaeHToB B PXTY um. J[.M. MeHnneneeBa, mpUHITOTO perieHUEM
Vuenoro cosera PXTY um. JI.M. MenneneeBa ot 26.02.2020, nmpotokon Ne 8, BBeAEHHOr0 B JEHCTBHE
npuka3oM pekropa PXTY um. JI.W. Menneneesa ot 20.03.2020 Ne 27 O/1..

Texymuit KOHTPOJIb YCHEBAaEMOCTH OOYYaIOIIUXCS OOECIEeUnBaeT OIICHKY YpPOBHS OCBOCHHUS

173



JUCLUIUIMH, IPOXOXKAEHUS NPaKTHK, BeinoaHeHuss BKP u npoBoaurcs npenogasareneM Ha 11000M U3 BUI0B
y4eOHBIX 3aHATHIA. O0A3amenbHOll cOCMAasnaouieil meKyu|e2o KOHmpOJia yCneeaemocmu A611emcs yuem
npenooasamenamu NnOCeWAEMOCMU Y4eOHbIX 3aHamuil ooyuarowumuca. 11o pesynpraTam TEKyIEro
KOHTpOJISI yCIIEBAEMOCTH TPHU pa3a B CEMECTp JUIsl BCEX KYypCOB IIO BCEM JUCLUUIUIMHAM IIPOBOJAUTCS
aTTecTanys oOyJyaromuxcsl.

[IpomexyTouHasi aTTecTalysi MPOBOAUTCSA B (pOpME HK3aMEHOB, 3a4E€TOB C OLEHKOW M 3a4€TOB JUIS
BCEX KypCOB IO JUCLHUIUIMHAM M IPAKTUKaM, [IPETyCMOTPEHHBIM Y4EOHBIM IUIAHOM CIIELUAIBHOCTH KOO U
HaumeHoganue cneyuanbHocmu. Pe3ynbTaThl Caun 3a4€TOB OLIEHUBAIOTCSA Ha «3aYTEHO», «HE 3aYTCHOY;
3a4€TOB C OLEHKOM M DK3aMEHOB — Ha «OTJIHYHO», «XOpOLIO»,  «YAOBIETBOPUTEIBHON,
«HEYAOBIETBOPUTEIBHO».

IIpu ocBoenun Hactosmei OOII cienuanurera H3y4yeHUE YacTU JUCLUIUIMH MOXET ObITh 3aMEHEHO
Ha OHJIAWH-KYpCHl, IPU YCJIOBUHM, YTO B PpE3yJbTaT€ OCBOEHUS OHJAMH-Kypca (OPMHUPYIOTCS T€ XKe
KOMIIETEHIIMH (YaCTH KOMIIETCHILIMH), YTO ¥ B paMKaxX yKa3aHHbBIX AUCHUILINH. OHIAH-KYpC HOJKEH OBITH
BbIOpaH U peaan30BaH B COOTBETCTBUHU C [lonoxkeHueM o 3auere pe3yabTaToOB OCBOCHUS OTKPBITHIX OHJIANH-
KYpCOB, peam3yeMbix oOpaszoBareinbHbiMU opranuzanusimMu, B PXTY um. JI.U. MenneneeBa, mpuHATOrO
pemienuemM Yuenoro coBera PXTY um. JI.1. MenneneeBa ot 27.03.2020, npotokosn Ne 9, BBeieHHOTO B
neiicreue npukasom pexropa PXTY um. JI.U. Menneneesa ot 27.03.2020 Ne 29 O/I.

I'MA ocymecTBisieTcss B COOTBETCTBUU C TpeOoBaHusMHU llonoxkeHus o mopsiike MpOBEACHUS
rOCYJapCTBEHHON HWTOTOBOH aTrTecTanmuy 1o o0pa30BaTeNbHBIM IMPOrpaMMaM BBICHIETO OOpa3OBaHHS —
nporpaMmam OakanaBpuaTa, IporpaMMaM ClelnHaauTeTa, nporpammam maructpatypsl B PXTY um. ..
MengeneeBa, npussToro pemenueM YueHoro cosera PXTY wum. JI.U. MenneneeBa or 30.10.2019,
npotokoia Ne 3, BBegeHHOro B aeiicTBue npukazom pexkropa PXTY um. JI.1. MenaeneeBa ot 14.11.2019 Ne
646A; TlonmoxxeHHsT O BBITYCKHOW KBaTU(HUKAIMOHHON paboTe aisi oOydaromuxcs 1Mo o0pa3oBaTeIbHBIM
nporpaMMaM  BbIcIIero oOpa3oBaHUS — HporpaMMaMm OakajaBpuara, HporpaMmaMm CIHeLHaIUTeTa,
nporpammaM Maructpatypsl B PXTVY um. /.M. MenneneeBa, npuHATOro pemenrem Ydenoro copera PXTY
uM. [I.1. Menneneesa ot 30.10.2019, nporokon Ne 3, BBeaeHHOTO B AeiicTBUE NpuKa3zoM pekropa PXTY
uM. JI.1. Menneneena ot 14.11.2019 Ne 646A.

K I'MA nomyckarorcst oOydarouiyecs, He UMEIOIIME aKaJIeMHYeCKOW 3aJJ0JDKEHHOCTH U B TOJHOM
o0beme BhImonHUBINKE yueOHBIH Mmuan o OOIIl cnenmanurera B coorBerctBuu ¢ ®I'OC BO 3++ mo
cneuuanbHOCTH 04.05.01 @ynoamenmanvnaa u NPUKIAOHAA XUMUSA, CREUUATUZAUUA MEOUWUHCKAA
xumuna. Jlna mnposenenuss ['MA B yHuUBepcuTeTe €XErogHo (QOPMHUPYIOTCS TOCYIapCTBEHHbIE
sk3aMeHalMoHHble komuccun (I'9K) u anemmsiuonHsle komuccun. Tembl BKP orpaxkaror akTyanbHblE
npoOJIEMbl, CBS3aHHBIE CO CHENUATBHOCTRIO 04.05.01 @ynoamenmanvnaa u HNPUKIAOHAA XUMUA,
cneyuanulauyua MEOUUUHCKAA Xumusa. YHHUBEPCUTET YTBEPKIAET INEPEYEHb TEM  BBITYCKHBIX
KBaJIM(UKAIIMOHHBIX PalOT, MpeasaraéMbIX OOydarouumcs (Jajgee — MepedeHb TeM), U JOBOJIUT €ro 0
CBE/IEHUS OOY4YaroLIMXCs HE MO3]Hee 4YeM 3a 6 MecdAleB /0 JaThl Hayajla roCylapCTBEHHOHW HMTOTOBOU
aTTeCTallUU.

Tema BKP nepcoHanmpHO JUIsl KaXJI0ro oOydaroIlerocsi yTBEp)KIaeTcsi MPHKa3oM IpOpeKTopa Io
YHHMBEPCUTETY Iepej HauajaoM BBIIOJHEHUS BBIMYCKHOW KBaTM(PUKAIMOHHON paOoThl. JlaHHBIM IPHUKA30M
yTBepkaaercs Take pykopoaurenb BKP. Ilepen nauanom BeimonHenus BKP oOyuaromuiics coBMecTHO ¢
PYKOBOJIMTENEM  COCTABJISCT  MHAMBUAYAJIbHBIM  IJJAaH  NOATOTOBKM W BbimoJgHeHuss  BKP,
npeaycMaTpUBalOIMi  OYEpeAHOCTh M CPOKM BBINOJIHEHUS OTHENbHBIX dYacTedl paboTtel. Tekcr
nosicauTenbHoM 3anmucku BKP mpoBepsiercss Ha HaiMuMe HENpaBOMEpPHBIX 3auMcTBOBaHMi. I[IpoBepka
OCYILECTBIISICTCS B COOTBETCTBUM ¢ llonokeHHeM o MopsijKe NMPOBEPKH BBITYCKHBIX KBaJU(UKAIIHOHHBIX
paboT M HAay4HBIX JOKJIAJOB 00 OCHOBHBIX pe3yJibTaTaxX IOATOTOBJIEHHBIX HAay4YHO-KBaJTU(UKALHOHHBIX
pabot (auccepranuii) Ha 00BEM 3aMMCTBOBAHUSA U UX PAa3MELICHUS B JIEKTPOHHO-OMOIMOTEUHON cHcTeMe
PXTY wuwm. JI.1. MenneneeBa, npuHiAThIM pemeHneM YueHoro cosera PXTY wmm. .M. Menpeneesa
ot 30.10.2019, nporokos Ne 3, BBeieHHBIM B AeiicTBUE npuka3zoM pektopa PXTVY nm. JI.M. MenneneeBa ot
14.11.2019 Ne 646A.

3ammra BKP nmpoBoautcs Ha oTkpeIThiX 3acenanusx ['OK ¢ yuacTem He MeHee OBYX TpeTel ee
coctaBa. ['paduk 3ammrel BKP cocraBisiercsi mo corjacoBaHWi0 ¢ OOYYarOIIMMUCS W JIOBOIUTCS JI0
cBe/leHUs o0ydJaromuxcs He nosaHee, yeM 3a 30 aneit 10 Hauyana padotel ['OK. Pesynbrarsl pabotsl I'OK
OTIPEICNIAIOTCA OLIGHKAMH «OTJIMYHO», «XOPOLIO», «YIOBIETBOPUTEIBHOY», «HEYIOBIETBOPUTEIHHO» U
OOBSBIIAIOTCA B TOT K€ JIeHb Iocie O(OpMIIEHUS B YCTaHOBJICHHOM IIOpSJKE MPOTOKOJIOB 3aceJaHui
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komuccuid. [To okonuanuu padotsel mpeacenarens [ DK cocTaBiseT oTueT o mpojelaHHON padoTe.

Jliis o0y4aronxcs U3 4rcia HHBAIUIOB U JIUI] C OTPAHUYEHHBIMH BO3MOXHOCTSAMU 3710poBbs [ 1A
MIPOBOAUTCA C Y4ETOM OCOOEHHOCTEH MX MCUXO(PU3NYECKOTO PA3BUTHS, HHAUBHIYABHBIX BO3MOKHOCTEH U
COCTOSIHUSI 3/TOPOBbSI.

8 PABOYUE ITPOI'PAMMBI IUCHUIIJINH, IIPAKTUK U T'HA

Paboune nmporpammsbl auctuminH, npaktuk u I'MA (nepeuncnenue qucuuiuivH, npaktuk u ['MA u3
y4eOHOTO IJ1aHa):

Hctopus (ucropus Poccun, BceoOiast HCTOpwsI)

NHocTpaHHbIN SI3bIK

Dunocodust

OKOHOMUKA

HcTopust 1 METOAOIOTHS XUMUHT

MartemaTuka

duzuka

BrruncauTenpHble METOABI B XUMUH

buomnorus ¢ ocHOBaMH SKOJIOTHH

0. O61mas 1 HeoOpraHuYecKass XUMHUS

11. Aganutudeckass XUMHS

12. Oprannyeckasi XuMus

13. ®usnueckass XUuMHs

14, Xumudeckrue OCHOBBI OMOJIOTHYECKUX TIPOIIECCOB

15. BoicokOMONEKyIspHbIE COETUHEHUS

16. XuMnyeckas TEXHOIOTH

17. KBanToBas XuMus

18. dusnyeckue METOABI MCCIEIOBAHUS B XUMUH

19. Komnonguast XuMust

20. CoBpeMeHHasi XUMHUS U XUMHUYECKasi O€30MMacCHOCTh

21. Be30macHOCTh KU3HEAEATEILHOCTH

22. duznyeckas KyabTypa U CriopT

23. Pycckuii SI3bIK ¥ KYJIBTypa peun

24. Ilegaroruka

25. DneKTUBHBIE TUCIUITIHHEI 110 (PU3HUECKON KYIBTYPE U CIIOPTY

26. Brenenue B nH()OpMAIIMOHHBIE TEXHOJIOTUN

27. TlpaBoBeicHHE TSI XUMUKOB

28. OCcHOBBI HaYePTATEILHON T€OMETPUU TSI XUMUKOB

29. KoMIbroTepHBIC METOIBI OIIEHKU CBSI3H CTPYKTYpPa-OMOJIOTHYECKAsT aKTUBHOCTD
30. XuMus ¥ TEXHOJIOTHS OMOJIOTHYECKU aKTUBHBIX BEIIIECTB

31. Teopust TEXHOJOTUIECKHX TIPOIECCOB MOJYUCHHUST OMOJIOTUICCKH AKTHBHBIX BEIIECTB
32. MeToabl COBPEMEHHOTO OPraHUYECKOT0 CHHTE3a

33. MosekyspHbIe OCHOBBI IMTATO(PU3NOJIOTHN

34. MeaunuHcKast XUMUs

35. dapmareBTUYECKHI aHAIM3 M CHCTEMa KOHTPOJIS KauyecTBa JIEKAPCTBEHHBIX CPE/CTB
36. ConmanbHO-TICUXOJIOTUYECKIE OCHOBBI TPO(HECCHOHATBEHOTO PA3BUTHUS
37. CoBpeMeHHBIC HAITPABJIICHUST W METOJIbI CHHTE3a OMOJIOTHYECKH aKTHBHBIX BEIICCTB
38. CunHTe3 OMOJIOTHYECKH aKTHUBHBIX BEIIECTB U MPEKYPCOPOB

39. Ilcuxonorus mist XUMHUKOB

40. KynbTyposnorus Jist XMMHUKOB

41. Kpucramioxumus

42. CTpoeHue BelecTna

43. lnpopMaImoHHbIC TEXHOJIOTHU B HAYYHOH JIEITeITLHOCTH

44. 3amuTa UHTEUIEKTYalIbHOM COOCTBEHHOCTH

BOoo~NoOR~WNE
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45,
46.
47,
48.
49,
50.
51.
52.
53.
54,
55.
56.
57.
pxogammx B OOIl mo cmenuaibHOCTH

[TpoMbIlIIEHHAs OpraHUYECKast XUMUS

OCHOBBI OMOTEXHOJIOTHH

XUMHS TE€TEPOLUKINYECKUX COETUHEHNN

Xumus 1 OMOJIOTHYeCKass aKTUBHOCTh 3JIEMEHTOOPTaHUYECKUX COSIMHEHHH
OCHOBBI aHATOMHH U (HPU3NOJIOTHH

OCHOBBI MEAMIIMHCKON JJUarHOCTUKH

[Tpon3BoacTBEHHAs MPAKTUKA: TEXHOJIOTMYECKAsl IPAKTUKA
[Ipou3BOACTBEHHAsA NIPAKTHUKA: IIPEAJUINIOMHAs IPAKTUKA
[Tpon3BoCcTBEHHAs IPAKTUKA: HAYYHO-UCCIIEI0BaTeNbCKas paboTa
VYuebHas NpaKkTUKa: 03HAKOMUTEIbHAsI IPAKTUKA

[ToaroToBka K mporeaype 3auThl U 3alUTa BBIITYCKHON KBaTH(PHUKAIIMOHHON paboThI
I'paxxaHckas 3alUTa B YpE3BBIYANHBIX CUTYaLUAX

IlepeBoa HAYYHO-TEXHUYECKOM JIUTEPATYPHI

«04.05.01 dDyHgaMeHTAJbHAS M NPHUKJIATHAS XHUMHI»,

crieluamu3aus «MeIUIUHCKAsS XWUMHUs», BBINOJHEHbI B BHUJEC OTACIBbHBIX JOKYMEHTOB, SIBIISIOIIMXCS
HeoTheMIIeMoH yacTeio gagHou OOIL.

9 ®OH/bI OHEHOYHBIX CPEACTB AJIA TIPOBEJEHUA TEKYILEI'O KOHTPOJIA
YCIHHEBAEMOCTU, IPOMEXYTOYHOU ATTECTALHNU U I'NA OBYYAIOIIIUXCSA OOII

CIIEHUAJIMTETA

B coorBerctBun ¢ ®I'OC BO 3++ mno cnemmansHocTH 04.05.01 - dyHgameHTajdbHasi M
NPUKJIATHAS XUMHSA I aTTecTalMd O0Yy4arolUXcs Ha COOTBETCTBHE HMX IEPCOHAIBHBIX JOCTHKEHHM
no3tanHbiM TpebdoBanusiM OOII cnenumanurera pazpadboransl @OC 1o KaxaoW AUCUUIUIMHE, MPAKTUKE,
I'NA, BkIOYarolye THUIIOBBIE 3aJjaHMs, KOHTPOJbHBIE paOOThI, TECThl, CUTYyallMOHHBIE 3aJjaHus, KeWc-
3a/1a4M, BONPOCH! K 3a4yeTaM M IK3aMEHaM, CPEACTBa U METOJbl OLIEHKH, [TO3BOJISIIOIINE OLIEHUTh 3HAHMUS,
YMEHUS, HaBBIKU U YPOBEHb IIPUOOPETEHHBIX KOMIETEHIIUH.

®OC mno npucuurmHaM, mnpaktukaMm, ['MMA paspabarbiBatorcsi B coorBercTBUM C  [lopsakom
pa3paboTKU M yTBEP)KIAEHHUS OOpa30BaTENbHBIX IMPOrpamMM, YTBEPXKACHHBIM pPELICHHEM YYEHOIo COBeTa
PXTY um. JI.H. Menneneena ot 27.06.2017, npotokon Ne 9, ¢ u3aMeHEHUAMHU, YTBEPKACHHBIMH PELICHUSIMU
VYuenoro cosera PXTY um. [I.1. Menneneea ot 26.06.2019, npotokon Ne 11 u ot 27.12.2019, npoTokon

Ne 5.

DOC no JuCHUIUIMHAM, IPAKTHKAM:

CoNoOARWNE

NRPRPRRRPRRRRERRE
CQOWONOOUDNWNEO

Hcropus (ucropust Poccun, Bceob1mas ucropus)
WNHOCTpaHHBIN A3BIK

dunocodust

DKOHOMUKA

Hcropust 1 METOL0JIOIUS XUMUH

Maremarnka

dusnka

BoruncnuTenbHble METO/IBI B XUMUU

buosorust ¢ 0CHOBaMHU 3KOJIOTUH

. O6mias 1 HEOpraHMYECKass XUMUS

. AHanuTHYEeCKask XUMUS

. Opranunueckasi XuMHs

. @usndeckass XuMus

. XUMUYECKHEe OCHOBBI OMOJIOTHYECKHUX TPOIIECCOB
. BEICOKOMOIIEKYIISIpHBIE COSTMHEHUS

. XuMu4ecKasi TeXHOJIOTHs

. KBanrtoBas xumus

. dU3NYeCcKre METOIBI UCCIICOBAHUS B XUMHH

. Konnounnas xumus

. CoBpeMeHHAs XUMUS M XUMHUYeCcKast 0€3011aCHOCTh
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21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

be30macHOCTb KU3HENCATEIBHOCTH

®dusnueckas KylbTypa U CIIOPT

Pycckuii 361K M KyJIbTYpa peuu

Ileparoruka

OJeKTUBHbIE JUCLUIUIMHBI 110 (PU3UUYECKON KYIbTYPE U CIIOPTY

BBenenne B muHGOpPMaLMOHHBIE TEXHOIOTHH

IIpaBoBeneHuE 1711 XUMUKOB

OcHOBBI HaUEPTATEIBLHON F€OMETPHUH JIJIs1 XUMUKOB

KomnbroTepHble METO/IbI OLIEHKHU CBSI3U CTPYKTypa-OnoJIornuecKasi akTUBHOCTb
XUMUS U TEXHOJIOTHSI OMOJIOrMYECKH aKTUBHBIX BEILIECTB

Teopust TEXHOTOTHUECKUX MPOIIECCOB MOJIyUEHHs] OMOJIOTHUECKU aKTUBHBIX BEILIECTB
MeTopl COBPEMEHHOTO OPTaHUYECKOT0 CHHTE3a

MonexymsipHble OCHOBBI TATO(PU3UOIOTHU

MenuuuHcKass XumMus

dapmMaleBTUYECKUN aHAJIN3 U CUCTEMA KOHTPOJISI Ka4eCTBA JICKAPCTBEHHBIX CPEACTB
ConnanbHO-TIICUX0JI0IMYECKHE OCHOBBI IPO(PECCHOHATBHOIO PA3BUTHS
CoBpeMeHHbIE HANPaBICHUSI U METOJIbl CUHTE3a OMOJIOrMYECKH aKTUBHBIX BELLIECTB
CuHTe3 OMOJIOTMUECKH aKTUBHBIX BEIECTB U IPEKYPCOPOB

IIcuxosorus 1 XMMUKOB

Kynbryponorus nis XMMHKOB

Kpucrannoxumus

CrpoeHue BeniecTBa

WNHupopMalinoHHbIE TEXHOJIOTUN B HAYYHOU J€SITEIbHOCTH

3auTa UHTEUIEKTyalIbHONH COOCTBEHHOCTH

IIpombllIeHHAs OpraHUYeCcKas XUuMUs

OCHOBBI OMOTEXHOJIOTHH

XUMUS reTepOUUKINYECKUX COCTUHEHUI

Xumus 1 6MoJIOrnYecKas akTUBHOCTh 3JIEMEHTOOPIraHUYECKUX COeMHEHUH
OCHOBBI aHATOMHH U (PU3NOIIOTHH

OCHOBBI MEAMIIMHCKON JUArHOCTHKH

IIpon3BOACTBEHHAs IPAKTHKA: TEXHOJIOTUYECKAsI IPAKTUKA

IIpou3BOACTBEHHAs NIPAKTUKA: IPEAAUILIOMHAS IIPAKTUKA

[TpousBoacTBEHHAs MpaKTHUKa: HAYYHO-HCCIEA0BaTeIbCKask padoTa

VYyeOHast MpaKTUKa: 03HAKOMUTENIbHAS MPaKTHKa

[TonroroBka K npoueaype 3alMThl U 3alIKUTa BBITYCKHON KBaTM(PUKAIMOHHON pabOThI
I'paxxnaHckas 3auTa B YpE3BbIYAWHBIX CUTYALHAX

IlepeBoa HAYYHO-TEXHUYECKOM JIUTEPATYPHI

1. Bxomammx B OOII no cnenuanbHOCTH «04.05.01 OVHIAMEHTAJbHAA U NPUKJIATHAS XUMHAY,
crienuann3anus «MeIMIMHCKASI XMMHSA», BBIITOJIHEHBI B BHJIE€ OTIEIbHBIX JIOKYMEHTOB,
SIBIIAIONIUXCSI HEOTHheMIEMOH yacThbio ganHou OOIN.

10 METOAUYECKHE MATEPHUAJIBI 110 JUCHUIIVIMHAM, TIPAKTUKAM U I'HA

Mertoauueckue MaTCpHuaJibl IO JUCHUIIIIMHAM, ITPAKTHKAM U T'UA:

CoNoOAEWNE

Hctopus (ucropust Poccun, Bceob1mas ucropusi)
WNHOCTpaHHBIN SA3bIK

dunocodus

OKOHOMHKA

Hcropus 1 METOOJIOTUS XUMUHU

Maremarunka

dusuka

BoruncnuTenbHble METOIBI B XUMUU

buomnorus ¢ ocHOBaMU KOJI0TUU
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10. O6mas 1 HeopraHuYecKask XUMHSI

11. AmanuTnyeckas XUMMS

12. Oprannyeckas XuMus

13. ®usnueckass XuMHUs

14, Xumudeckre OCHOBBI OMOJIOTHYECKUX MPOIECCOB

15. BeICOKOMOEKYISIpHBIE COSUHEHMS

16. XuMuyeckas TEXHOJIOTHS

17. KBanToBas XuMus

18. dusnueckue METOBI UCCIIENOBAHUSA B XUMUU

19. KosutonnHast Xxumus

20. CoBpeMeHHast XUMHS M XUMHUYECKasi 0€301acHOCTh

21. Be30nacHOCTB XKU3HEAEITENIbHOCTHA

22. dusnyeckas KylnbTypa U CIIOpPT

23. Pycckuii I3bIK M KYJIBTYpa peuu

24. Ilemaroruka

25. DNeKTUBHBIC TUCIUTUINHBI 110 (PU3UIECKOM KYJIBTYPE B CIIOPTY

26. Beenenne B MHPOPMALIMOHHBIE TEXHOJIOTHH

27.IIpaBoBeicHUE 1T XUMHUKOB

28. OCHOBBI HAYEPTATEIBHON TEOMETPUH IS XUMUKOB

29. KoMnbroTepHbIe METO/IbI OLIEHKU CBSA3H CTPYKTYpPa-OMOIOTHYEeCKasi aKTUBHOCTD

30. XuMust ¥ TEXHOJIOTHSI OMOJIOTHYECKH aKTUBHBIX BEILIECTB

31. Teopust TEXHOTOTUYECKHX MPOIECCOB MOIyUEHUsI OMOJOTUYECKH aKTUBHBIX BEIIECTB

32. MeTopI COBPEMEHHOTO OPraHUYEeCKOTO CHHTE3a

33. MonekymnsipHble OCHOBBI TaTOPU3NOIOTUN

34. MenunuucKast XUMHUS

35. ®apmarieBTHYECKHUI aHAIIN3 U CUCTEMa KOHTPOJIS Ka4eCTBa JICKAPCTBEHHBIX CPEICTB

36. ConuabHO-IICUXOJIOTUIECKIE OCHOBBI IIPOGECCHOHATBLHOTO Pa3BUTHS

37. CoBpeMEeHHBIC HAIIPaBJICHUS W METOJIBI CHHTE3a OMOJIOTMYECKH aKTHBHBIX BEIICCTB

38. CuHTe3 OMOJIOTMYECKH aKTHBHBIX BEIIESCTB U MPEKYPCOPOB

39. IIcuxonorus aist XUMHAKOB

40. KymbTypoJIoThs TSI XUMUKOB

41. Kpucramioxumus

42. CtpoeHue BeliecTna

43. InpopMaIimoHHbIe TEXHOJIOTHU B HAYYHOU I€ATeIbHOCTH

44, 3amuTa HHTEJIEKTyallbHOM COOCTBEHHOCTH

45. TIpombllIUIeHHAs] OpTaHUYECKass XUMHUS

46. OCHOBBI OMOTEXHOJIOTHHU

47. XuMusl TeTePOIUKINYECKUX COSIMHEHUIA

48. Xumus 1 OMoJIoTHIecKasi akTHBHOCTD JJIEMEHTOOPTaHUISCKUX COCTMHEHUHT

49. OcHOBBI aHATOMUU U (PU3HOIOTUN

50. OCHOBBI MEAUITMHCKON TUArHOCTUKU

51. TIpou3BoacTBeHHAs MPAKTUKA: TEXHOJIOTHYECKAasl MPAKTHUKA

52. TIpon3BoICTBEHHAS MTPAKTHKA: TIPS IUILIOMHAS ITPAKTHKA

53. TIpon3BoACTBEHHAS MTPAKTUKA: HAYYHO-UCCIIEeI0BaTENbCKasi paboTa

54. YuebHas npakTUKa: 03HaKOMHUTENbHas IPAKTHKA

55. TloaroToBKa K MpOIEAYype 3alIUTHI U 3alIUTa BEITYCKHON KBaNU(UKAIIMOHHONH paboThI

56. I'pakaaHcKas 3aIMTa B YPE3BBIYANHBIX CHTYAIIHSIX

57.TlepeBon HAyYHO-TEXHUYECKOH JIUTEPATYPHI
Bxomaumx B OOIl nmo cnemumansHoctn 04.05.01 - @dyHgamMeHTadbHAsT W TPUKJIATHAS XHMHA,
cnenuanuzanus «MeauIUHCKAasT XUMHsS», BBIIOJHEHB B BHJIIE OTACIHHBIX JOKYMEHTOB, SBIISIFOIIMXCS
HeoTheMJIeMoi yacThio nanHou OOII.

11 PABOYAS NIPOT'PAMMA BOCIIMTAHUA
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Pabouast mporpamma Bocmmranus, Bxomsgmas B OOIl mo cnemumansHOCTH — «04.05.01
DyHIaMEHTAILHAY M NPHUKJIAAHAA XMMHA», CICIUAIN3AINI «MeIUIMHCKAA XMMMSA», BLIITOJIHEHELI B
BHJIC OTJICTIbHBIX JOKYMEHTOB, SIBJISIOIIMXCS HEOTheMJIEMOU YacThio fanHoit OOII.

12 KAJIEHJAPHBIN IIVIAH BOCIIUTATEJIbHOM PABOTHI

Kanennapueiii mnan BocnutaTenbHO padoThl, Bxomsammii B OOIl mo cmemmanbroctn «04.05.01
DOyHIaMEHTAILHAY M NPHUKJIAAHAA XMMHA», CICIUAIU3AU] «MeIUIMHCKAA XMMMA», BBIIIOJHEHELI B
BHJIC OTJICTIbHBIX JOKYMEHTOB, SIBJISIOIIMXCA HEOTheMIIeMOU YacThio ganHoit OOII.

PXTY uwm. JI.1. MenneneeBa
JJOKYMEHT ITOJIITMCAH IIPOCTOM
DJIEKTPOHHOM HOIIIUCHIO
( : Buagenen: Konokonos Oénop AlekcaHIpoBHY
O IIpopekrop mo yueGno#H paboTe:PexTopaT
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