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1. Crpykrypa u 061iasi Tpy10eMKOCTb JHCIHILINHBI

OO6mmast TpyI0eMKOCTh TUCIMILUIMHBI COCTABIISIET 2 3a4€THBIE ¢AMHUIBI (72 yaca).
dopma NPOMEKYTOUHOU ATTECTALUH — 3AUET.

Ounas hopma o0ydeHUs

Kypc 4
Cemectp 8
Jlexmn 26
IIpakTrueckuie (CeMHHAPCKUE) 3aHATHS 8
JlaboparopHble 3aHATHS 36
KoHcynpranuu

HToro ayTMTOPHBIX 3aHITHN 70
CaMocTosTeNbHas paboTta 2

Kypcosas pabora

@dopMa KOHTPOJIS

JK3aMeH
3auer 3auer
OO011€ee KOJIMYECTBO YaCOB 72/2 3et

2. Ilean ocBOEeHHUSI TUCIHILIMHBI

[enpto ocBoeHUs y4eOHOW AUCHUIUIMHBI «XUMHUS TETEPOIMUKINYECKUX  COCAMHEHHIN»,
spisttomeiics yactbto OIIOII mo nampaBnenuto 04.03.01 Xumus, sBisercd CO34aHHUE OCHOBBI IS
IIOHUMaHUsI CTPOEHUsI M IMPEBPALICHUN TIE€TePOLUMKINYECKNX coenuHeHu. Kypc coxaepxur
CBEJICHUS O TUIAX IFeTepOaTOMOB, T€TE€POAPOMATUYECKUX U HACBIIMICHHBIX UKJINYECKUX CTPYKTYD,
XMMHYECKUX CBOMCTBAaX M METOJAX TMOJYYEHHUS] Pa3JIUYHBIX THUIIOB TE€TEPOLMKIMYECKUX CHUCTEM,
COBpEMEHHBIE  TMPEACTaBICHHUS 00 DJIEKTPOHHOM U IIPOCTPAHCTBEHHOM  CTPOCHUU
reTePOLMKINYECKUX COCTMHEHUM.

Ienu ocBOEHHUSI TUCHUILTHHDI:

W3y4eHHE CTPOCHHS, METOJIOB CHHTE3a, XMMHUYECKHX CBOMCTB W OHOJIOTMUECKUX (DYHKIIHI
TeTEPOIMKINYECKUX COCIUHEHUM; (opMuUpoBaHUE Yy CTYAEHTOB 3HAHUN, YMEHMM M HAaBBIKOB,
MO3BOJISIONIMNX TJITAHUPOBATH CUHTE3bI PA3JIMYHBIX TETEPOLIMKINYECKUX COCTMHEHUM.

33[[3'-[14 AUCHHUIIJIMHBI

paccMOTpeTh OCHOBHBIE KJIACCHI U MOAXO0/IbI K KJIaCCU(UKAIIUH FeTEPOLUKINYECKIX COeANHEHHIA;

IIPOAHAIM3UPOBATh OCHOBHBIE MPUHIUIBI IOCTPOEHUS HA3BAHUN IE€TEPOLMKIMYECKUX COCIUHEHUN B
HomeHknarype [IUPAC;

paccMOTpeTh OCHOBHBIE METOJbl CHHTE3a M XUMHYECKHE CBOWCTBAa HauOojiee BaKHBIX KJIacCOB
reTepOLUKINYECKUX COETUHEHUH.

IIpodeccuonanbHbie CTAHAAPTHI, KOTOPBIM JIOJDKEH COOTBETCTBOBATH BBHIITYCKHUK:

IIC 01.001 «ITenaror (memaroruyeckas 1esTEIbHOCTB Cdepe JTOLUIKOJIBHOr0, HayaJlbHOTO OOIIEro,
OCHOBHOT'O OOIIIET0, CPETHETO 00IIer0 00pa3oBaHus (BOCIUTATEIb, YAUTEID)).

IIC 01.003 «[legaror 1OMOIHUTENIEHOTO 00pa30BaHUS IETEH U B3POCIBIX».



3. MecTo aucuunjuHbl B cTpykrype OIIOIT

b1.B.JIB.07.01 - /lucuumumHa o BeIOOpY yacTu, GOopMUpyeMoil ydacTHUKaMHU 00pa3oBaTEeIbHBIX
OTHOIIEHHUH OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OakajaBpuara.

I[I/ICI_[I/IHJII/IHa «Xumus TCTCPOUUKIINICCKUX COGHHHCHHﬁ)) OTHOCHUTCA K 6J10Ky CCTCCTBCHHOHAYYHBIX
IMCUUIUIMH W HarpaBjeHa Ha (OPMUPOBAHUE Y CTYIEHTOB IPEJICTABICHUS O CTPOCHUH M CBOMCTBaX
TeTEePOIMKIIOB, a TAKXXE O HAXOXKJIEHUM MX B MPHUpoJe U 00 00JacTAX MX MPAKTHYECKOTO MPHUMEHEHHUS.
JluciurirHa ocBanBaeTcs B 8 cemectpe.

Copnepxanmne Kypca 6a3upyercst Ha 3HAHHIX, TPUOOPETEHHBIX MPU M3YYEHUHU CTyACHTaMH B 1 — 6
ceMmecTpax KypcoB «Heopranuueckas Xxumus», «OpraHuueckasi XuMusi».

ﬂﬂﬂ oceoeHuss JUCHUIIIUHBL «XHUMUS TCTCPOHUKITNICCKHX COCHHHGHHﬁ)) CTYACHT IOOJIKCH
O6HaIIaTI) CJICAYIOIUMHA 6XOOHbIMU KOMnemeHyusiMu.

YHI/IBCPCB,.HBHBIG KOMIICTCHIINN

YK-1: CriocobeH oCyIIecTBIATh MOUCK, KPUTHUECKUH aHATTU3 U CHHTE3 MH(POPMAIIUU, TPUMEHSThH
CHCTEMHBIN MOAXOJ IS peIlIeHHsI TOCTAaBICHHBIX 33/1a4;

YK-2: CnocobeH omnpenensaTb Kpyr 3ajad B paMKax TIIOCTaBJICHHOW IIeIM W BBIOMpATH
ONTUMAJIbHBIE CIIOCOOBI MX PELICHUs, UCXO U3 JEHCTBYIOIUX MTPABOBBIX HOPM, UMEIOIIUXCSL PECYPCOB U
OTpaHUYCHUN;

YK-4: CnocoOeH oCylIEeCTBIATh /1€I0BYI0 KOMMYHHKALIMIO B YCTHOM M MUCBbMEHHOM (popmax Ha
rocy/1apcTBeHHOM si3bike Poccuiickoit deaepanuu 1 HHOCTpaHHOM(BIX) si3bIKe(ax);

YK-6: CnocobeH ynpaBisiTb CBOMM BpPEMEHEM, BBICTpaMBaTh M PEAM30BBIBATH TPACKTOPHUIO
CaMOpa3BHUTHS HA OCHOBE NMPUHIIMIIOB 0OPa30BaHUs B TEUCHHUE BCEH KU3HU;

YK-8: CrocobeH co3maBath U MOJAEPKUBATH O€30MacCHBIE YCIOBUS KU3HEAEATEIBHOCTH, B TOM
9HCIIe TPH BOZHUKHOBEHUH YPE3BBIYAHBIX CHTYAIIHH.

O6menpodeccuoHaTbHbIE KOMIIETEHIIUN

OIIK-1: CroocobeH aHanu3upoOBaTh M  HUHTEPNPETUPOBATH  PE3YJbTAaThl  XUMHYECKUX
HKCIEPUMEHTOB, HAOIOJJCHUI 1 U3MEPEHNUH;

OIIK-2: CnocobeH TPOBOAHUTH C COOJIOJEHUEM HOPM TEXHUKHA OC30TMACHOCTH XUMHYECKUH
HKCHEPUMEHT, BKIIOYasi CHUHTE3, aHalu3, W3Y4YE€HUE CTPYKTYPbl U CBOMCTB BEIIECTB M MaTepHaJOB,
HCCIIETOBaHKE MPOLIECCOB C UX YYaCTHEM;

OIIK-3: Crioco6eH MpUMEHSTh pacyeTHO-TEOPETHUECKUE METOIbI JJIsl U3yUeHHs CBOMCTB BEIIECTB
Y TIPOIIECCOB C UX YYaCTHUEM C UCIIOJIb30BAaHHUEM COBPEMEHHOM BBIYMCINTEIbHON TEXHUKH;

OIIK-5: Cnioco0eH HCTob30BaTh CYIIECTBYIOIINE TPOTrpaMMHbBIE TPOAYKTHI U MH(OPMAIIMOHHBIE
0a3pl TaHHBIX JUISI peLIeHUs 3aa4 NpodeCcCHOHATbHON JIEATENbHOCTH C YYETOM OCHOBHBIX TpeOOBaHMit
MH(POPMAIMOHHOM 0€30MacHOCTH;

OIIK-6: CrniocoOeH mpencTaBisATh pe3ylbTaThl CBOEH pabOThl B YCTHON M MUCBMEHHOU (opme B
COOTBETCTBUM C HOPMaMU U IIPaBUJIaMU, IPUHATHIMU B IPO(ECCHOHATILHOM COOOIIIECTBE.

O0o0mennbie Tpyaosbie ¢pynkuum (OTP), KOTOphIE CMOXKET MOJHOCTHIO WM YACTHYHO
MPOJAEMOHCTPUPOBATH CTYJAEHT IIPU OCBOCHUHU JAHHOW JTUCLIUIUIUHBI:

B pamkax I[1C 01.001 «ITegarory:

A [lenarornyeckasi AEATEIBHOCTh IO NMPOECKTUPOBAHHIO M peaM3allil 00pa30BaTeIbLHOTIO
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mporecca B 00pa3oBaTeNbHBIX OPTraHU3AlUSX JOIMIKOJIHHOTO, HAYAIBHOTO OOIIEro, OCHOBHOTO
obmiero, cpemaHero oomero oopa3oBaHus;

B [lenarornyeckass JeATENLHOCT, IO MPOCKTUPOBAHUIO U  peaM3allid  OCHOBHBIX
o011e00pa3oBaTeIbHBIX MPOTrpamm;

B pamkax [1C 01.003 «Ilemaror qomogHUTEILHOTO OOpa30BaHUsl IETEH U B3POCIBIX !

A [IpenonaBanue no JOMOJHUTEIBLHBIM 00II€00pa30BaTEIbLHBIM IPOrPAMMaM

DyH/IaMEHTAJIbHBIE IOHATHS U NPEJICTABICHUS, BBEJICHHbBIE B Kypce « XMMUS IeTePOLIMKINIECKUX
COeMHEHUI», OyIyT HCIONB30BaThCA NpPU HM3YYECHUH psjfa JUCHUILUIMH TpU OOYYEHUH CTyIEHTa B
MarucTparype no HampasieHuio «Opranudeckas xumus». Kpome Toro, 3HaHus, yMEHUS U HaBBIKH,
MOJTyYCHHBIE B XOJ€ HM3YYEHHUS JAHHOTO Kypca, MOTYT OBITh IOJIE3HBI MPH MPOXOXKICHUU CTYICHTOM
MPEITUIUIOMHON MTPAKTUKH, U IIPU TOATOTOBKE BBHITYCKHOW KBaIM(DUKAIIMOHHOM paboThl OakaiaBpa.



4. TpeOoBaHus K pe3y/JbTaTaM OCBOEHHS IMCUMILUIUHBI (KOMIETEHIHMH 00y4aloerocs,
¢dopMupyemblie B pe3yibTaTe 0CBOCHHS JUCHMILIUHBI (MOXYJIs1)

IIponecc wu3ydeHuss AMCUMILIMHBI «XHMHS TIETCPOLMKIMYECKUX COCAVHCHMI» HalpaBlIeH Ha
(dbopMHUpOBaHKE CIEAYIOMNX YHUBEPCAIBHBIX U MPO(PECCHOHATBHBIX KOMIIETECHIIUHA:

Konpr

KOMITETEHIIi Copep:xaHne KOMIETEHIUI

YHI/IBepcaHLHBIe KOMIICTCHIINH

VK-8 CriocobeH co3faBaTh M MOAJCPKUBATh OE30IACHBIC YCIIOBUS KU3HEACATEIBHOCTH, B
TOM YHCJIC TTPH BO3SHUKHOBEHUHN YPE3BBIUYANHBIX CUTYaIIHHA

IIpodheccuoHanbHbIE KOMIIETCHITMH:

MK-1 CrniocoOeH HCIoIbp30BaTh 3HAHUS O CTPOCHUH BELECTBA, IPUPOJAEC XUMHUYECKOM CBSI3H U
CBOHCTBAX Pa3IMYHBIX KJIACCOB XUMHUYECKHX AJIEMEHTOB, BEIIECTB M MAaTEPUANIOB IS
MMOHMMaHUS MEXaHW3Ma XHMHUYECKHX pPEaKIHH, MPOUCXOIAMIMNX B TEXHOJIOIMUYECKUX
MpolLeccax U OKpY’KarollleM MUpE, a TAaKXKe €CTeCTBEHHOHAYYHbIE 3HAHUS JUISI pelIeHUs
3a7a4 npoecCHOHAIBHOM NesITeTbHOCTH

K-2 CrniocoOeH NpPUMEHATh COBPEMEHHYIO ammapaTypy HOpd HpPOBEICHHH Hay4HBIX
HCCIIEIOBAaHNH, a TaKXKe€ COBPEMEHHBIE TEOPETHUYECKHE NPEICTABICHHUS XUMHUYECKOMH
HAyKH JUIsl aHaJIM3a SKCIIEPUMEHTAIbHBIX JaHHBIX




Bzaumocss3b MJIAHUPYCMBIX PE3YJILTATOB 06yquI/151 IO JUCIHUIITUHE C (bOpMI/IpyeMI)IMI/I KOMIICTCHIUAMUA OIIOII

Kogsr [TnanupyemMsbie pe3yNbTaThl 00y4eHH s, COOTBETCTBYOMHE hopMupyeMbiM KommeTeHwsiM OTTOIT
KOMITETEHITUHA
3HaTh YMmetn Bnanets
OIIOIT
YK-8 YK-8.1. Ananuzupyer OCHOBHBI€ TUIIBI CTAHJAPTHBIX BBITIOJHATH OCHOBHBIE TUIIBI HaBBIKaMU 0€3011acHOH paboThI B

(baKTOPBI BPEIHOTO BIHSHUS
HIIEMEHTOB Cpeabl 0OUTaHUS
(TEXHUYECKHUX CPEJNICTB,
TEXHOJIOTMUECKUX MPOLECCOB,
MaTepHaloB, 3JaHUN U
COOPY>KCHHUH, TPUPOAHBIX U
COITMAIBHBIX SIBJICHHI )
YK-8.2. Uneatudpunupyer
OIacHbIC U BpeIHbIE (PaKTOPHI
B PaMKaX OCYLIECTBIISIEMOU
e TeNbHOCTH

'YK-8.3. BrisiBisier
MpoOJIeMBI, CBSI3aHHBIE C
HapyIICHUSIMH TEXHUKH
0e301macHOCTH Ha pabodyeM
MecTe; Ipeasiaraet
MEPOTIPHUSITUSAX TIO
[PETOTBPAIICHUIO
Upe3BBIYAIHBIX CUTYaLUI
'YK-8.4. Pa3bpscHseT npaBuiia
MOBEJICHUS TIPU
BO3HUKHOBEHUHN
Upe3BBIYAIHBIX CUTYaLUI
[PUPOJTHOTO U TEXHOTEHHOTO
MPOVCXOXKJICHHS; OKa3bIBAET
MEPBYIO MOMOILb, OIIUCHIBAET
CITOCOOBI YJacTHS B
BOCCTaHOBUTEJBHBIX

OIEpALMH B OPraHUYECKON XUMHUH,

IpaBUjIa TEXHUKU 0e30IMacCHOCTH
IIpY UX BBIITOJIHECHUN

CTaHJIAPTHBIX ONEPALUil B
OpraHu4YeCcKON XUMHUHU

71a00paTOPUU OPraHUUECKON XUMUH




MEPOTIPHUSTUSIX

nK-1 IMK-1.1. Mcnons3yeT 3HaHUS |KJIacCU(PUKALMIO U HOMCHKIIATYPY |COOTHOCHUTH HA3BaHUsSI U CTPYKTYPBI OCHOBHBIMU HaBBIKAMH COOTHECEHHS
0 CTPOCHUH BEILECTBA, TeTEPOLMKINIECKUX COEANHEHNN; |TeTEPONUKINIECKHX BEIIECTB C Ha3BaHUH, CTPYKTYPHBIX GOpPMYI U
[IPUPOJIE XUMUYECKOHN CBSI3U M| THUIIBI XUMHUYECKHUX CBSI3EH B COOIIOIEHNEM HOMEHKIIATYPBI XUMHYECKHUX CBOMCTB
CBOMCTBAax pa3JIMUHbIX TeTEPOLMKINYCCKUX COCIMHEHUSAX; | TFOTTAK; onpesensTs TreTEPOLUKINYECKUX BELICCTB
KJIACCOB XMMHUYECKUX apOMATUYHOCTh FE€TEPOLUKIIOB, IPUHAUICKHOCTD TETEPOLHKITHYECKOTO
JIEMEHTOB, BELIECTB U KPUTEPUH apPOMATHYHOCTH U CBA3D | oo prperust K OTHOM HITH HECKOMBKIM
MaTepuaioB AJs IOHUMaHUs [e€ ¢ peaKIMOHHON CIIOCOOHOCTHIO IPYIITIaM, HCXOJIA H3 ET0 XHMHUECKOTO
MEXaHU3Ma XHMHIECKHX BEILIECTB; HanboJiee BaKHbIC 1 DEKTPOHHOTO CTPOCHIS;
peakuuii, MPOUCXOISIUX B |OMOJIOTMYECKH aKTHBHbIE IIpe/ICKAZHIBATS OCHOBHELE
TEXHOJIOTMUYECKUX MTPOLECCAX |[TPOU3BOAHBIE TETEPOLINKIIOB .
i OKDYKAIOIIEM MHDE; HaIlpaBJICHUs PEaKIMOHHON
CHOCOOHOCTH T'€TePOLUKINYECKIX
I1K-1.2 [Iporaosupyet COCMHCHIH
CBOICTBAa XUMUYECKUX
COEJIMHEHUI U MaTEpUasoB Ha
OCHOBE JaHHBIX 00 X
CBOIMCTBaX U XUMHYECKOM
CTPOCHHY;
I1K-1.3. Hcmone3zyet
COBPEMEHHBIE TEOPETUYECKUE
MPEICTABICHNS XUMHUECKOH
HayKH U
€©CTECTBECHHOHAYYHBIE 3HAHUS
B cBOCH MpodhecCHoHaIbHON
1EATEIbHOCTH
MK-2 IMK-2.1. Brageer MPUHLUIIBI TOMCKAa XUMUYECKOU UCKaTh U COPTUPOBATH MHGYOPMAIIUIO  |HABBIKAMH ITOMCKA U OIICHKU

COBPCMCHHBIMH METOJaMH
M CCICIOBaAHNUA XUMHUYCCKUX

COEJIMHEHUI 1 MaTEpPHUaJIOB;

WHPOPMAITUH, B TOM YHCIIE C
WCIIOJIb30BaHUEM PECYPCOB CETH
WnTepuer

110 33J]aHHON TeMe, UCII0Nb3Ysl PECYPCHI
cetn MHTEpHET

JOCTOBEPHOCTH XUMHUYECKOM
nHpOpMaLI




MMK-2.2. Ananmupyer u
MHTEPIPETUPYET PE3YJIbTATHI
XUMHUYECKOT0 3KCIIEpUMEHTA
Ha OCHOBE COBPEMEHHBIX
TEOPETHUECKUX
[PEACTABICHUNA XUMUYECKOU
HAayKH




5. Conepmafme H y‘leﬁHO-MeTOI[I/I‘lCCKaH KapTa JHCHUIIJINHBI

Tabauua 5.1
HaumeHoBaHMe TeM CamocTosTesibHast padoTa Koa-so
3ansaTus 0aJIJIOB Jlut
Homep (BOompocoB), CTyJICHTOB
Hee/n H3y4YaeMbIX M0 JAHHOI q : PopmbI KOHTPOIS | epat
JUCHHUTIIINHE a np 120 Coaep:xanue c; mnl max ypa
Jlexyus 1. Baenenue. ApoMaTHdeckue, 3 5 Pa6ora c yueonoit | 1,4,6
[peamer XUMUH aHTHApOMAaTHYECKHE, JIUTEPaTypoOil
1 TeTEePOIMKINIECKUX 2 4 HEapOMaTHYECKUE TeTEPOLUKIIBI. 5 Bomnpocs k
coequHennit. Knaccudukanms DneKTpoHOAePUITUTHEIE U pyOexxHOI
u HOMEHKJIaTypa AIIEKTPOHOU3OBITOUHBIC TETEPOLIUKIIBI. KOHTPOJIBHOM
TeTEPOIIMKIIOB. pabote
Jlexyus 2. [Taru- 5 3 5 Pa6ora ¢ yueonoit | 1,3,5
MIECTUYIICHHBIE apOMaTUYECKHUE JTUTEpaTypon ,6
5 TeTePOLMKIIBL  O0Imui  0030p. 4 5 4 Bormpockr k
«[IupponbHbII» u pyOexxHO1
«IUPUIVHOBBIN» aTOM a30Ta. KOHTPOJIBHOM
pabote
Jlexyust 3. [TsTruneHHbIe 3 5 Pabora ¢ yue6nott | 1,2,3
TeTEePOIIHKIIBI c OJTHUM JTUTEpaTypoOn 4
3 rerepoatomoM. @ypan. [uppo:. 2 4 Bomnpocs k
TuodeH. pyOexxHO1
KOHTPOJIBHOM
pabote
Jlexyus 4.  lllecTuusieHHble 3 5 Bomnpocs k 1,2,3
4 TeTEePOIUKIIBI c OMHMM |, |, 4 pyOexxHoI 7
repoaromoM. IMupuaun. Katuon KOHTPOJIbHOU
MUPUIHSL. 2- U 4-TIMPOHBI. pabote
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Jlektms 5. TlaruuneHHble U 3 6 Pabora ¢ yuebnoit | 1-5
IIECTUYJICHHBIE TETEPOLUKIIBI C JIUTEpaTypoit
JBYMSI T€TEpOATOMAaMH. 5 4 Bogpocm K
pyOexxHoH
KOHTPOJIbHOU
pabote
Jlexuus 6. 3 6 Bompocs k 1,2,3
KonpnencrupoBaHnHbie 4 4 pyOexxHOI ,6
rerepoukisl  (6+5) u  (6+6). KOHTPOJIBHOM
Nunon. XvHONWH, N30XUHOJIMH. pabote
Hacermennsie S TH- u 3 6 Pabora ¢ yuebnot | 1-7
[IECTUYWICHHbIE  T'eTEPOLUKIIBL. JIUTEpaTypoit
[Mupponunus, MUTIEPUAMH. Bomnpocs k
Terparunpodypan  (okcosan), | 2 4 pyOexHON
JIMOKCOJIaHEI, JUTHAHBI. KOHTPOJIILHOM
[Munepasun, MOpdoIHH. pabote
Jlexmmst 9. Maitbie reTepOIuKITbI 3 6 Bompocsr k 1,24
(Tpéx- W  YETBHIPEXUIICHHBIE). pyOexHon
Hanpsxenue K. |, 4 KOHTPOJIbHOU
XUMHYECKHE CBOWCTBA. METOIbI pabote
CHHTE3a.
Makporerepouukisl. Ob1rue 4 6 Bormpocsr k 1,2,6
MOJXOJIbI K cHUHTE3y. KpayH- pyOexxHoH
3¢UpBI, KPUIITAHIBI 1 UX 2 4 KOHTPOJIBHOU
ananoru. Obnactu pabote
UCIIOJIb30BaHMS KPayH-3QHPOB U
UX aHaJIOTOB.
Tekymas padora CTy1eHTOB 28 50
Py6eskHoe TecTHpOBaHHE 28 50
Hroro 26 36 56 | 100
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-IIpumeyanue:

Bce Buabl yue6HOM pabOTHl MOTYT TPOBOAUTHCS TUCTAHIIMOHHO Ha OCHOBAHUU JIOKAJIbHBIX HOPMATHUBHBIX aKTOB.

B nensx peanuszanuy WHAMBUIYAIBHOTO MOAX0/Aa K OOYYEHHIO CTYACHTOB, OCYLIECTBISIOMIMX Y4EOHBIH MPOLece M0 MHIMBUAYAIbHONH TPACKTOPUHU B
pamMKax WHAMBUAYaJbHOTO pabodero IUlaHa, W3Y4YEHHE JaHHON JUCHMIUIMHBI MOXET OCYIIECTBISTHCS 4Yepe3 HWHAMBHUAyalbHbIE KOHCYJIbTALUU
HpernoaaBaTessi O4HO, B 4Yachl KOHCYJbTAIMH, MO 3JIEKTPOHHOW Mo4YTe, a Takke ¢ ucnonb3oBanuem Webex, Zoom, mmardopmbl AMCTaHIIMOHHOTO
o0yuenust Moodle, nuunoro kabunera cryaenrta Ha caiite COI'Y (mopran COI'Y), npyrux snementoB DMOC COI'Y.
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6. OoOpa3oBaTejibHbIE TEXHOJOTHHI

I[HSI AOCTHUIKCHUS IINIAHUPYCMBIX PE3YJILbTATOB OCBOCHUA NAUCHUIIIIMHBI, UCIIOJB3YHOTCA PA3JIMUHBIC
06p330BaTeJ'IBHBIe TCXHOJIOTHH:

- TPAAULIMOHHbIE JEKIUH M MPAKTHYeCKHEe (CeMHUHAPCKHE) 3aHSTHS C HCIIOJIb30BAaHUEM COBPEMEHHBIX
WHTEPaKTUBHBIX TEXHOJIOTHIA;

- JeKUHUSI-IHAJTIO0T — COAEeP)KaHUe TIOAAETCS YePe3 CEPHI0 BOIIPOCOB, HA KOTOPBIE CTYACHT JOJKEH OTBEYaTh
HETOCPEACTBEHHO B XOJI€ JEKLIHH.

- OHJIaliH-CeMMHAP — Pa3sHOBUAHOCTH BeO-KOH(EPEHINH, MPOBEACHNUE OHJIAHH-BCTPEY WM Hpe3eHTaLUi
yepe3 HTepHET B peXUME pealbHOro BpeMeHU. Kaxiplii M3 y4yaCTHHKOB HAaXxOOUTCS Yy CBOEr0 KOMIIBIOTEpa
(cpencTBa cBs3M), a CB3b MEXAY HUMH IOJAEp)KUBaeTcsi depe3 VIHTEpHET MOCPEACTBOM 3arpyaeMoro
MPUIIOKCHUS, YCTAHOBJICHHOTO Ha KOMIIbIOTEpE KaXI0r0 yuactHuka (Zoom, Meet, Skype u np.);

- AOKJIAJ — CTYJICHT TOTOBUT KPaTKOE€ COOOILIEHUE 110 BOIPOCY TeMbI, 0opMIIseT paboTy B COOTBETCTBUH C
TpeOOBaHUSMU U CAACT €€ MPEToJIaBaTeIio;

- BHJeoKOH(pepeHuusi — ceaHc BuacokoHpepeHucss3n (BKC) — 3To TexHOMOTHS HWHTEPaKTUBHOTO
B3aMMOJICHCTBUS JBYX U 0OJiee YYaCTHHKOB 00pa30BaTeNbHOTO IMpolecca sl oOMeHa HHpopMalueld B pealbHOM
peXUMe BpEeMEHHU.

TexHoM0rHsA ITEKTPOHHOTO 00y4YeHHUsI (peann3yeTcs IPH MOMOIIHN JIEKTPOHHON 00pa30BaTENEHOM Cpebl
COI'Y npu ucnomns3zoBanuu pecypcoB ObC, mpu npoBeeHNH aBTOMAaTU3UPOBAHHOTO TECTUPOBAHUA U T. 1.).

Ne Tema Bun Koauuects AKTHBHBIE (OPMBI HNuTepakTuBHBIE
n/n 3aHATHS 0 4acoB (hopmbl

1 DNEKTPOHHOE crpoenue | Ilpaxtuue 2 IlepcnexTuBHO - [IpesenTanuu.
apOMaTHYECKUX CKOE OTIEPEXKAIOIIETO CemuHap B
TETEePOLKIIOB 00y9eHMsI, TEXHOJIOTHS JINaJI0TOBOM

IPOOIEMHOTO pexume.
o0OydeHus

2 Peakumu  snextpodunsHOTo | Ilpaktiue 2 TEXHOJIOT U IIpesenTanuu.
3aMEIICHUS B apOMaTHYECKHUX | CKOE IPOOIEMHOTO CemuHap B
reTepoIMKIIax o0y4yeHus JTHAJIOTOBOM

pexuMe.

3 Peakunu  HywieoduabHoro | Ilpaktuue 2 ITepcniekTuBHO - [Ipe3enTanum.
3aMEIeHUs] B apOMaTHIECKUX | CKOe OTIePEXKAIOIIETO CemuHap B
reTepOLNKIIaxX 00y4eHUsI, TEXHOJIOTHs JINaJI0rOBOM

po0JIEMHOTO pexuMe.
o0yueHHs

4 Peaxuuu reteponukianzanin [IpakTuue 2 IlepcnexTuBHO - [Ipe3enTanuu.

cKoe OTIePEXKAIOIIETO CemuHap B
00y4eHUsI, TEXHOJIOTHs JINaJIOrOBOM
IPOOIEMHOTO pexume.
o0y4deHus
Ne Tema Bun Konauuyects AKTHBHBIE GOPMBI HNHTepakTuBHBbIC
n/n 3aHATHUSA 0 4YacoB ¢hopmbl

1 CuHTEe3 TUATHIIOBOTO ddupa Jlaboparo 4 ITouckosas Meron paboTel B
2,6-numerni-4- pHOE naboparopHas pabota | MaJbIX TpyHIax
dhenmmmpuanH-2,6-

JMKapOOHOBOM KHCJIOTHI
(cunTes 'aHua).

2 Cunres 6-meTun-8- | Jlaboparo 4 [Touckonas VYcTHBIH OTUeT.
HUTPOXUHOJIMHA (cuHTe3 pHOE naboparopHas pabora | IIncemeHHbIH
Ckpayma). OTYeT B

nabopaTopHOM
KypHaJe.

3 Cunres 2- | Jlaboparo 4 [Touckosas Meron paboTel B
METHWIXUHOJTUHKapOOHOBOK -4 pHOE nmaboparopHas paboTa | MaibIX Ipynmax
KHCIIOTHI (cunTe3
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[utunnrepa).
CuHTe3 3TuIoBoro 3gupa Jlabopato [Touckonast YcTHBI OTUeT.
6-meTmi-2-okco-4-heHm- pHOE nmabopaTopHas padota | [IuceMeHHBIN
1,2,3,4- OT4eT
TeTParuapONHPAMHINH-5- nabopaTopHOM
KapOOHOBOM KHUCJIOTHI KypHaJe.
(cunTte3 bumxnnenm).
Cunte3 ostunoBoro »dupa | Jlaboparo [TonuckoBas Meton pabotht
3,5-muMeTunmppon-2- pHOE nmabopaTopHas paboTa | MaJbIX TpyIIax
KapOOHOBOW KHCIIOTHI
Cunre3 2-tpenmnmuona | JlaGoparo [MTounckoBast Merton pabotsl
(cunTe3 Duiepa) pHOE naboparopHas pabota | MaJbIX Tpynmax
CuHres 2-metun-5- | Jlaboparo ITouckosas Meton paboThl
KapO3TOKCH-5-0KCHUHI01a pHOE naboparopHas pabota | MaJbIX TpyHImax
(cunte3 Henunecky)
CunTte3 atuioBoro 3¢dupa 2- | Jlaboparo [Touckonast YcTHBI OTUeT.
MeTHI(PYpaH-3-KapOOHOBOI pHOE nabopaTtopHas padota | [lucbMeHHBIH
kucnotel  (cunre3 DeficTa- OT4YEeT
Benapu) nabopaTopHOM
XKypHae.
Cunte3 mudTHioBoro >dupa | Jlaboparo [Touckoas Meton paboTh
5-amunO0-3-MeTmnTHODECH- pHOE nmabopaTopHas paboTa | MaJbIX TpyIIax
2,4-mukapOOHOBOI  KHCIIOTHI
(cuntes I'eBanbaa)

7. Y4yeOHO-MeToAMUYeCcKOoe 0o0ecneYeHue CaMOCTOATEIbHOIH padoThl

CamocTosiTenbHas paboTa 00yJaromuUXCs SBISETCS OJHUM U3 BUIOB YUeOHBIX 3aHATHH. CaMocTosTenbHAsS
paboTta MPOBOIUTCS C MEBIO:

— CHCTeMaTH3allid W 3aKpeIUIeHHs TOJIYYCHHBIX TEOPEeTUYEeCKHX 3HAHWN W TPAKTUYECKUX yMEHUH
00yJaronmxcs;

— yrayOJIeHUs ¥ PACIIMPSHUS TCOPETHUSCKUX 3HAHUM;

— yrayOJieHns: YMEHUH HCIIONIb30BaTh CIPABOYHYIO U CHEIHAIBHYIO JTUTEPaTypy;

- (dhopMupoBaHuUs CaMOCTOATEILHOCTH MBIIIICHHUS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHUIO M CAMOpeaTN3alliy;

— pa3BUTHS U 3aKPETJICHHUS UCCIIEI0BATEIHCKUX YMEHUH.

CamocrosTenpHas paboTa 00yJaroMMXCcsl OCYIIECTRIISIETCS Ha MPOTHKCHUH U3YUYCHUS BCEH TUCITUTUINHBI B
COOTBETCTBHH C YTBEPKJECHHOHN B Y1eOHOM TUTaHE TPYAOEMKOCTBIO COCTABIISIET 2 Yaca M COCTOUT H3:

- paGOTLI CTYACHTOB C JICKIMOHHBIMU MaTc€pualiaMH, IMOUCKAa W aHajlIn3a JIMTEPATYpPbl U SBJICKTPOHHBIX
HMCTOYHUKOB MH()OPMAIUH 110 33IaHHOU TEME;

- BBITIOJTHEHHS 33JJaHUM [Tt camocTosTenbHol pabotel B DMMOC COI'Y;

- UI3Yy4YCHUA TCOPETUICCKOI0O MaTepuaia ajd NOATOTOBKU K CCMUHAPCKUM 3aHATHAM;

- IOATOTOBKYU K DK3aMEHY.

Tembl 1 GOpMBI BHEAYIUTOPHOH CaMOCTOSITEJILHOW pabOThI, ee TPYAOEMKOCTh COACpPXKATCS B paszjeie S,
Tabm. 5.1.

Bormpocer 1 Tembl, OTBOAMMBIE Ha BBIOJHEHHE CAMOCTOSTEIBHON pa0OThl MO JUCIMILIMHE, a TaKKe

KPUTEPUH OLICHUBAHUS 110 KaXKIOMY BHIY paOOThI cojepkatcs B paszaene 8 PIT/I.
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8. OueHoYHBIE cpeACTBA /ISl TEKYIIero KOHTPOJIS yCIeBaeMOCTH, py0e:KHO#l aTTecTalliy U
NPOMEKYTOYHOM aTTECTALMH 110 HTOraM OCBOCHUSI M CLHUIIMHBI.

Buabl koHTpOJIS
Pabouas mporpamma mnpennosiaraeT TEKYIIUH, MPOMEKYTOYHBIH W WTOTOBBIH BUJIBI KOHTPOJS: OIPOC,
MIPOBEPOYHBIE THCEMEHHBIE PA0OTHI 110 TEMaM; IK3aMeH.
[IpoBepouHble MUCHMEHHBIE PabOTHI MPOBOAATCS BO BPEMs MPAKTUYCCKUX 3aHATUH, [0 BOIpPOCaM U3
MIEPEYHS BOMPOCOB JIJIsl TIOATOTOBKH K SK3aMEHY (CM. HUXKE).

Meroauka ¢popmMupoBaHus pe3yJibTHPYOLIeil OLEeHKU
MuHUMaILHOE KOJMYECTBO OajIoB, KOTOPOE CTYIEHT MOXET HaOpaTh B XOJe HM3ydYeHHS Kypca s
MOJTy4YeHHUs] TOJIOKUTENIbHOW oleHKH, — 56; MakcumanbHoe — 100. bamnbl ckianpiBaroTcst M3 ClEXyIOIIUX
TOKa3aTeNel: 3a PeryJsipHbIe BBICTYIUICHUS HA CEMHHAPCKHX 3aHIATHAX — A0 25 0amioB 3a KaKIbd py0Oex; 3a
TECTUPOBAHHUE — JI0 25 0aJIOB Ha KaXKII0W PyOEKHOM KOHTPOJIbHOM; /10 60 OaJIOB HA YCTHOM OTBETE.

MeToanyeckue peKOMeHIAUMU 110 HANIMCAHUIO I0KJIa10B (pedepaToB)

Joxiag — nuceMeHHas padoTa Mo OMpe/eIeHHOW HaydHO! MpodiieMe, KpaTKoe U3JI0KEHNE COAepKAHUS
Hay4YHOTO Tpy/Aa WIA HaydHOH mpobiembl. OH SBISETCS NeUCTBEHHON (OPMOI CaMOCTOATEIHHOTO HCCIIECIOBAHMS
Hay4YHBbIX HpO6IIeM Ha OCHOBC H3YUCHHA TCKCTOB, CHCL[HaJILHOﬁ JIMTCPATypbl, @ TAaKKC Ha OCHOBC JIMYHBIX
HaOIIO/ICHUH, WCCIIEIOBAaHUN W TPaKTHYeCKOro ombiTa. Pedepar momoraer BeIpaOOTaTh HABBIKA M IIPHEMEI
CaMOCTOSITEIbHOTO HAYYHOTO TIOMCKa, TPaMOTHOTO M JIOTUYECKOTO W3JIOKEHHS H30paHHOW TpOoOJIeMBbl H
CHOCOOCTBYET MIPUOOIIEHHUIO CTYIEHTOB K HAYYHOU JeSTeTLHOCTH.

[locnenoBaTenbHOCTE PaOOTHI:

1. Bri6op Tembl nccienoBanus. Tema pedeparta BHIOHpaeTCsi CTyJJCHTOM Ha OCHOBE €r0 HayYyHOTO MHTepeca.
Taxoke momoITs B BEIOOPE TEMBI MOXKET OKa3aTh MPETI01aBaTeNb.

2. [TnannpoBanue uccnenoBaHus. BkioyaeT cocTaBieHue KalleHIAPHOTO IUIaHA HAyYHOTO MCCIICIOBAaHUS U
TUTaHa mpejnonaraeMoro pedepara. KanennapHslil m1aH uccie0BaHUs BKIIOYACT CIIEAYIOIINE DIEMEHTHI: BBIOOD
1 hopMyITUpOBaHUE MMPOOIIEMBI, pPa3padOTKa TIaHa UCCIIEAOBaHUS U

3. [MpeaBapurenpHOTo IUTaHa pedepara; cOOp M U3yueHHE UCXOTHOTO MaTepHalla, IIOUCK JTUTEPATYPhl; aHAIN3
COOpaHHOTO MaTepuayia, TeOpeTHUYecKas pa3padoTka MpoOJeMbl; COOOIIEHHE O TMPEIBAPUTEIHHBIX PE3yIbTaTax
WCCIIEIOBAHNUS; JTUTEpaTypHOE 0(OpMIIEHHE UCCIIEI0BATENBCKOM poOiieMbl; 00CykIeHre paboThl (Ha ceMUHape
T. IL.).

4. [louck n wm3ydyenue nuteparypbl. s BBISABICHUS HEOOXOAMMOW JMTEpaTypbl ClelyeT OOpaTHThCS B
OubMoTeKy WM K mpenojaasareiro. [lomoOpanHyro jaurepatrypy cienyer 3adpukcuposath coriacHo I'OCT mo
OoubsmorpaduuecKoMy ONMCaHUIO TPOU3BEICHUN TIeYaTH.

s pazpaboTtku pedepaTta ZOCTATOUHO U3yUeHHUE 4-5 BaXHEHUIINX cTaTel o n30paHHOM npobieme.

4.00pabotka Marepuaia. [Ipu o0paboTKe MOJYyYESHHOrO MaTepHalia aBTOP JIO/DKEH: CHCTEMAaTHU3UPOBATH €ro o
paszenaM; BBIABMHYTb M OOOCHOBAaTH CBOM THIIOTE3bI;, ONPENEIUTh CBOIO MO3MULUIO, TOYKY 3PEHHUS 110
paccmarpuBaeMoi IpobiiemMe; yTOUHUTh 00bEM U COZIepKaHHue MOHATHH, KOTOPBIMH MIPUXOANUTCS OTIEPHPOBATH MIPH
pa3paboTke TeMbl; CPOPMYIUPOBATH ONPEACICHUS W OCHOBHBIE BBIBOJBI, XapakTEPHU3YIOLIME Pe3yIbTaThI
HCCIIEI0BaHUs; OKOHUATEJIbHO YTOUHUTH CTPYKTYpY pedepara.
5. Odopmienue pedepata. Ilpu odopmiennn pedepara peKOMEHIYETCS MPUACPKUBATHCS CICAYIOIIMX MPABHIL:
Crnenyer mucarh JUIIB TO, YEM aBTOP XOUYET BBHIPa3uTh CYIIHOCTh MpoOieMbl, ee JIOruky; llucats cTporo
TIOCIIeIOBATENBHO, JIOTHYHO, JOKA3aTeIbHO (IT0 CXeMe: Te3nc — 000CHOBaHUE — BBIBOA); IlncaTh spko, oOpasHo,
JKUBO, HE TOJBKO BCKpBIBAs WCTHUHY, HO M OTpa)kas CBOIO IMO3UIIMIO, MPOMAraHaupys MOMydeHHBIE Pe3yNIbTaThl,
[Mucate ocMbICIIEHHO, cOOMOaas TPaBUiIa TPAMMATHKH, HE 3JI0yTOTPeOIIsisl HAYKOOOpa3HBIMHU BBIPAXKEHHUSIMH.
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Pedepar BBIOTHACTCA B COOTBETCTBHH C TPEOOBAHMSMHU CTAHAAPTOB, Pa3pabOTAHHBIX VIS JAHHOTO BHIA
nokyMeHToB. PaboTta momkHa OBITH BBIIONHEHA Ha Oenoil Oymare cranmapTHOro jucta A4. TekcT AomkeH OBITh
oTIeyaTaH Ha KOMIIBIOTEpE B TEKCTOBOM peaakrtope Microsoft Word u oTBeuaTh cieayromuM TpeOOBaHHAM:
TTapaMeTpHl TOJIeH CTpaHUI] JOJKHBI OBITh B MIpeAeiiaX: BepxHee H HIbkHee — 1mo 20 MM, mpaBoe — 10 MM, J1eBoe —
30 mm, mpudt — Times New Roman , pa3mep mpudra — 14, MEKCTpOUHBII HHTEPBAJ — NOIYTOPHBIHA. [[BeT TekcTa
— TosibKO uépHoro 1Beta. Hymepauus crpanun B pedepare HoJKHa ObITh CKBO3HOM, HAUWHASI C TPEThel CTPaHUIIBI.
Howmep mpocrasnsercs apabckumu udpaMu BBEpXY KaxKI0H CTPAHMIIBI CIIPaBa.

[Ipu u3noxxeHnu Matepuana HeOOXOAUMO MPHUACPKUBATHCS MPUHATOTO IJIaHA.

bubnmnorpaduyecknii CHMCOK COCTaBIAETCS Ha OCHOBE HCTOYHHUKOB, KOTOPBIE OBLIM TPOCMOTPEHBI H
W3y4YeHBl CTYICHTOM MNpH HamucaHuu pedepara. aHHBIA CIOUCOK OTpakaeT CaMOCTOSTEIBHYIO TBOPUYECKYIO
paboTy cTyAeHTa, YTO MO3BOJISET CYJUTh O CTEIIEHH €ro MOATOTOBKU M YIIIyOJIeHWH B BHIOPaHHYIO TeMaTHKY. Bes
UCTIONI30BaHHAS JINTEpATypa pa3MenaeTcs B CIIEAYIONIeM IopsaKe: ydeOHas IuTepatypa B anaBUTHOM TIOPSIKE,
3aTeM CpeJCTBa NepPUOANYECKOM MevaT B an(aBUTHOM MOPSAKE; UCTOUHUKY U3 ceTH MHTepHeT.

Tembl, peKoOMeHIyeMble 1151 HAMCAHUS 10K1a/10B, pedepatoB (YK-8, ITK-1, I1K-2)

1. WugonpHBIE aKalIOUIbL.
2. AJkanousl psjia NUpUIUHA.
3. AJKanousl psijaa MUIEpUInHA.
4. AJKanoupl psijia XMHOJIMHA.
S. AJKaIIOu b1 psa N30XUHOJIMHA.
6. AJKaIou b1 psijia TUPPOIU3UIUHA.
7. Kap6a3oibl.
8. KapOonuHsl.
9. [leHUIMAITNHOBBIE AaHTHOUOTUKH.
10. TerparnadyabBajeHbI.
11. BanmHOMULIMH ¥ POJICTBEHHBIE COCUHEHMUS.
12. TuazonaueBbie COMU KaK KaTaau3aToOpbl OPTaHUYECKUX PEAKITUH.
13. Buxapmo3Hoe HyKJI€O(PHIEHOE 3aMeIICHHE.
14. CeneHo(eH 1 ero Npou3BoAHbIE.
15. Bbopconep:xaiiyie HachIIIEHHbIE T€TEPOLIUKIIBI.
16. KpemHuuiiconep:xaiire HachIIEHHbIE T€TEPOLIUKIIBI.
17. Peaknus Kanorana nist cuHTesa a30TcoiepKalliux reTepoIUuKIOB.
18. 2,5-murunporuoden-1,1-muokcuas.
OueHOYHbIN JHCT 3alMThl peepaToB (JOKIAI0B)
HaumenoBanmue BroisiBjIeHHBIE KOJMY€eCTBO
nmoxkasarteJas HEAOCTATKHU U 0a/1J10B
3aMeYaHUusd
1. KAYECTBO UCCJIEJOBATEJILCKOU PABOThI (PE®GEPATA, DKOHOMUWYECKOI'O OB30PA)
2. FpaMOTHOCTL HN3JIOKCHUSA u KauyeCTBO 1
odopmiieHHs pabOTHI
3. CaMOCTOSITEILHOCTL ~ BBITTOJIHEHUS pa6OTLI, 2
riryOMHa TPOpabdOTKH MaTepHana, HCIOJIb30BaHUE
PEKOMEH/I0BAHHOM U CIIPaBOYHOM JIMTEPATYPbI
4. OG0CHOBAHHOCTH M IOKA3aTEIHLHOCTE BEIBOIOB 1
O61mas orneHka 3a BeinoyiHenne 1P 4

II. KAYECTBO JOKJIAJTA
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1. Co0oTBETCTBHE Co/IepKaHUS JOKJIaaa 1
COJIep>KaHnI0 PabOTHI
2. Brienenue 0OCHOBHOH MBICIIH paOOTHI 1
3. KagecTBO M3J10KEHHUS MaTepraa 1
O01mast OIleHKa 3a JOKJIa 3
III. OTBETHI HA JOIIOJIHUTEJIBHBIE BOITPOCHI ITO COAEPX XAHIIO PAFOThHI
Bompoc 1 1
Bompoc 2 1
Bompoc 3 1
OO01m1ast OIIEHKa 32 OTBETHI Ha BOIIPOCHI 3
NTOI'OBAS OIIEHKA 3A 3AHIUTY 10
Kpurepuu onieHuBanus CTyJeHTA 3a OJATOTOBKY ITPE3EHTAIIUN
Kpurep 4 3 2 1
uH/0aJIIbI (Tpedyer
J0padoTKH)
Yertko Chopmymnup Cdhopmymnupo He
copmynpoBaHa OBaHa IeJb W TeMa | BaHa LeJb W TeMma | copMyaHpoBaHa
o LeJIb ¥ PACKPBITa TeMa | HCCIIEOBAHMSI. HCCIIEOBaHMSI. menmp ¥ TeMa
g HCCIIEIOBAHMSL. B | Yactuuno wusnoxena | Coxepxanue HCCIICI0BAHUSL.
g = Kpatkoil ¢opme naHa | mHGOpMAUHUS MO TEME | IOJHOCTHIO He | [IpoGrmema HE
@ Er noJiHas HMHQOpPMAauUMs | MCCIEAOBaHUA M JaH | PacKphITO. perieHa.
S = o TeMe | OTBET Ha | MHpopmaimsa no Teme
% UCCIICZIOBaHUS. M JaH | MpOOJIEMHBIl BONPOC. | MCCIENOBaHUs
E OTBET Ha | Jlanel cchUIKM  Ha | HerouHa. [IpoGnema 1o
NpOOJIEeMHBIH BONPOC. | HCIIONB3yeMble KoHIla He pemreHa. He
JlaHbl  CCBUIKM  Ha | pecypcHl. JaHel ~ CCBUIKM  Ha
UCIIOJb3yeMble UCIIONIB3yeMBbIe
PeCypCBL. PECYPCHL.
Cobmromaer Cobmromaer He He
Cs eIMHBI CTHJb | C1 €AMHBI CTHIb | coOmiomaercss equHbBIA | cobmromaercs
E odopmienus. Cnaiiapl | odhopmIiteHHS. CTHIb  O(QOPMJICHUS. | CTHIb
8 5 npoctsl B monuManuu. | Cmaiinel  npoctel B | Crhaiiael  mpoctsl B | odopMIieHHS.
;:S( cE B MPE3EHTALUU | TOHUMaHHH. noHnManuu. D¢dekts | Cralabl HTPOCTHI
§ HNPUCYTCTBYIOT Hcnonp3yrorest " ¢bon He | B MOHHMaHHH.
g aBTOPCKUE HAXOJIKH. HEKOTOpBIE 3(PQPEKTHI | HUCTIOMB3YETCS. O dextsr n GoH
= 1 om. mogoOpansl  Oe3
yuéra ymoOcTBa
BOCIIPHSITHSL.
ABTOpD ABTOpD ABTOD HE [Ipencr
o XOPOLIIO BJaJieeT | BIIAJICET MaTepuajoM | MoKas3ai ABIICHBI
S MaTepHaioM IO TeMe | MO TeMe | KOMIIETEHTHOCTH B | MCKa)XCHHbIC
% - HCCIIe/IOBaHMSI. WCCIIEIOBaHNs, HO HE | MPEACTaBICHUU JIaHHBIC
£ E Hcnonb3yeT HaydHYHO | CMOT 3aMHTEpPECOBATh | MPE3CHTAIMH.
% s TEPMHHOJIOTHIO. ayIUTOPHIO. Vcnonb30BaHHbIE
S 3 O6nagaer HaBbikamu | Hemoctato4Ho (bakThl HE BBI3BIBAIOT
= Q 0paToOpPCKOro LUTHPYETCS JIOBEPHSL.
H uckyccrea. IlomHo u | yareparypa. Henocratouno
TOYHO LIl/ITI/IpyeTCﬂ LU/ITI/IpyeTCﬂ
MCIIOJIb30BaHHAs JauTEepaTypa.
JIuTeparypa

OI_ICHI/IBaHI/Ie CTYACHTA B XOJ€ TCKYLICTO KOHTPOJA YCICBACMOCTHU OCYHICCTBIIICTCA UWUCXOAA U3

BBITIOJTHCHHS BCEX BHJI0B CaMOCTOSTEILHOM pa6OTBI.

Hlkana cooTBeTCTBUS NATHOAILHOI CUCTEMBbI OLIEHMBAHUSA C KOJIMYECTBOM HAOPAHHBIX
02aJI10B MO0 UTOraM TeKYIIero KOHTPOJIS ycneBaeMOoCTH

Bux pabotsr

KonnuecTBo 0aioB, COOTHECEHHBIX C OOIIei
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OLIEHKOM 10 BCEM BWJIaM BBITIOTHEHHBIX PadoT:
0—4 — «HEeynOBIETBOPUTEIHHOY;
5-12 — «yAOBIETBOPUTEIBLHOY;
13-20 — «xoporoy;
21-25 — «OTIHYHOY.

Pabota Ha ceMuHapcKux 0-11
3aHATHSX  (YCTHBIE  OTBETHI,
y4JacTHe B OIpoce, TUajiore)

[MoaroroBka  MOKIJIAJOB 0-10
(pedeparton)

[Toaroroska u 04
NPE/ICTaBICHHUE TPE3CHTALIN

Wroro texymuii KOHTPOIH 0-25

Ilepedyennb KOHTPOJIBLHBIX BONpocoB k 3k3ameny (YK-8, IIK-1, IK-2)

[IpenmeT XUMUM TETEPOLUKIMYECKUX COeAUHEHUN. MIcTOpuUuecKue cBeIeHHUs.

Knaccudukaius reTeponuKInIecKiX COSAMHCHUH.

[IaTnunenHsle apOMaTUYECKUE TETEPOLUKIIBI C OTHUM FETEPOATOMOM. XMUMUYECKUE CBOICTBA.
[IaTuuneHHple apOMaTUYECKUE TETEPOIUKIIBI ¢ OTHUM reTepoaToMoM. Peakmus [Taans-Kuaoppa.

AnnnohobHOCTh (hypaHa U EppoJIa.

Peakimu snekTpouiabHOTO 3aMelieHus B ¢pypaHe, THO(QEHE, TUPpOJIE.

[IpoMeIiIeHHBIE METO/TBI TTOSyueHUs Pypana, hypdypoia, cuabBaHa.

BoccranoButensHas aecynbypuszanus TuodeHa u e€ mpakTH4ecKue NPUMEHEHNS.

NH-kuciaoTHOCTS TMppOIIa U € MPUMEHEHNE B CHHTE3€ 3aMEIIEHHBIX TUPPOJIOB.

. CunTtes nmupposnos mo Kaoppy.
. CuHTe3 nupposios 1o BaHH JI€i3eHy.
. CunTtes nupposos mo baprony — 3apay.

. CunTe3 nHIOJIOB 10 peakmmu durepa.

. PackpeiTre nukna gypana B Kucioi cpeze.
. Cuntes ¢ypanos no peakuun Peiicta-benapu.

. [laTndienHbIe apOMaTHYECKUE TETEPOLMKIIBI C ABYMS IreTepoaToMaMu. 1,3-a3011bl.
. [IaTndieHHBIe apOMAaTHYECKUE TETEPOLMKIIBI C ABYMS IeTepoaToMaMu. 1,2-a3011bl.
. «IInppOaBHBII U «ITUPUAVHOBBIN» ATOM a30Ta B apOMAaTUYECKUX M€TEPOLIUKIIAX.
. Pearent Jloyccona nist cunTe3a THOGEHOB U APYTHX THATETEPOLIMKIIOB.

. Maponet. CTpoeHune, OKMCIUTENEHO-BOCCTAHOBUTENBHBIE CBOUCTBA, aniuA0poOHOCTh. HIUTO0, My pItyp.
. Peaktum anexTpouibHOTO 3aMeNIeHus B Psily UHJIOTIA.

. NH-kucnoTHOCTh MHIONA U €€ TPUMEHEHUE B CUHTE3€ 3aMELIEHHBIX H/I0JIOB.
. Peaknus popmumpoBanus no Bunscmetiepy B psly JOHOPHBIX TE€TEPOITUKIIOB.
. Peaxmust ManHMXa B pAy JOHOPHBIX T€TEPOIMKIIOB.

. CunTe3 nHIOMIOB 10 peaknuu PeticcepTa.

. Cunres nHI070B 10 peakiwn Jleiimrpyoepa-bado.

. CuHTe3 MHIOJIOB 10 peaknuu MajemyHra.

. CuHTE3 MHI0JI0B 10 peakiun XeMmercoeprepa-Kaurrens.

. HlecTuunenHpie apoMaTUUECKUE T€TEPOLUKIIBI C OAHUM rerepoatoMoM. [Tupuaus.
. Peakiuu 3ekTpopriibHOrO 3aMEICHHS B TUPUIUHOBOM SIIIPE.

. Peakmust UnunbabuHa B psity MUpUAKHA.

. HykneoduinbpHoe apomMaTiHueckoe 3aMeIeHNE B PsTy TUPUIHHA.

. CH-akTHBanus B aJIKWIMTUPUITHAX.




34. IuruapOonupUINHBL.

35. CuHTe3 NUPUAMHOB 10 peakuuy ['aHya.
36. CuHTe3 NUPUAMHOB 10 peakimu [ 'yapecku.

37. Xunonu#el. Peakuun 351eKTpoGHILHOIO 3aMEIICHHS.
38. CuHTe3 XMHOJIMHOB 10 peakiuu Ckpaymna.

39. CuHTe3 XMHOJIMHOB 10 peakiuu Opuanenaepa.

40. CuHTe3 XMHOJIHMHOB 110 peakuuu I1puTuunrepa.
41. CuHTe3 U30XHUHOJIMHOB 10 peakuuu buninepa-Hanupansckoro.

42. CuHTe3 H30XHHOIMHOB M0 peakuuu [Tukre-lnenraepa.
43. OkucneHNe U BOCCTAHOBIICHUE XUHOJIMHOB U H30XUHOJIMHOB.

44. Peakuus Peliccepra B psiy XMHOJIMHA.

45. Kartnons! nmupmims. CoiictBa. CuHTE3.
46. 2-mupon. CoiictBa. CuHTE3.

47. 4-upon. CroiictBa. CuHTE3.

48. Katnons! 6eH30mUpHUINI. AHTOLMAHBL.

49. IllecTuuieHHBIE TETEPOLMKIILI C ABYMS aTOMaMH a30Ta.

50. [Mupumuamael. XuMudeckue cBoiicTBa. bapbutyposas kucmora. A3otucteie ocHoBaHMs HK.

51. IMupumuaunel. Peakuus bumxunemy.

52. IlopdupuHb! 1 (HhTATOIUAHUHEI.

53. Tpwuazonel. MeToapl cHHTE3a. XUMUYECKHE CBOMCTRA.

54. Okcupansl (3mokcuasl). CuaTes 1o peaknuu [Ipunexaesa.

55. Oxcupansl (ANOKCH/B). XUMAYECKHE CBOHCTBA.

56. OxcupaHnsbl (3N0KCHIBI). Bruonorudeckue cBoMCTBA.

57. AzupunuHsl (STHICHUMHUHBI). MeTOABI CHHTE3A.

58. AzupunuHsl (3TUICHUMHHBI). XHMHYECKUE CBOHCTBA.

59. AsupunuHbl (3STHICHUMHUHBI). BHomornueckue cBONCTBA.

60. Azerunuusl. bera-nakTamel.

61. Okceransnl. bera-n1aKkToOHBI.

62. Kpayn-a¢upsl. Cunres. CBoiicTsa.

JK3aMeH NMPOBOJAUTCH B YCTHOI popme.

Iloka3atenu u KPUTEPpHU OLUCHHUBAHUSA KOMHeTeHHI/Iﬁ Ha pa3JIMYHbIX 3Talax ux q)OpMI/IpOBaHI/ISI, OITMCaHHUC

IIKaJI OOCHHUBAHUS

YpoBeHb chOPpMUPOBAHHOCTH KOMIIETEHUM I

«MMUHMMAIbHBINH YPOBEHb He
JOCTUTHYT

Komnereniuu HE
c(hOpMUPOBAHEL.

3HaHHs OTCYTCTBYIOT,
yMEHHS W HaBBIKH  HE
c(hOpMUPOBAHEL.

«MuUHUMAJIBbHBIN
YPOBEHb»

Komnerennuu
Cc(OPMHUPOBAHBIL.

Cdopmuposansl
6a30BbIE CTPYKTYpPBI
3HAHWUM.

YMeHnus
(bparmMeHTapHBI U HOCAT
penpoOayKTUBHBIN
Xapaxrep.

JeMmoHcTpupyeT
Csl HU3KUIl ypOBEHb

«CpeaHuii ypoBeHb»

Komnerennuun
c(OpPMHUPOBAHBI.

3HaHus
OOIIMpHEIE,
CHCTEMHBIE.

‘YMeHus HocAT
PENpPOAYKTUBHBII
xapaxrep,
MIPUMEHSIOTCS K
PELICHHUIO THITOBBIX
3aJaHnM.

JemoHcTpupy

«BbICOKHI YPOBEHb)
Komnereniuu
Cc(OPMHUPOBAHBIL.

3HaHus
TBepAbIE,
apryMeHTHPOBaHHbIC,
BCECTOPOHHHUE.

YMeHnus
YCHIEIIHO NPUMECHAIOTCA
K PELIEHUIO KaK
THUIIOBBIX, TaK 1
HECTaHJAPTHBIX
TBOPUYECKHX 3aJaHUMH.

JemoHCcTpHpYE
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CaMOCTOATCIIBHOCTH
IIPAaKTUYCCKOI'O HaBbIKA.

€TCs TOCTAaTOYHBIN
YpOBEHb
CaMOCTOSITEILHOCTH
YCTOHYHMBOIO
MIPAKTHIECKOTO
HaBbIKA.

TCSI BBICOKUH YPOBCHb
CaMOCTOATCIIBHOCTH,
BBICOKaA aJallTUBHOCTh
TIIPAKTUICCKOTO HaBbIKa

OnucaHne KpUTepHueB OLleHUBAHUS

OO6yu4arommiics
JEeMOHCTPHPYET:

- CYyIIECTBEHHbIC
npoOerbl B 3HAHUAX y4eOHOTO
Marepuaa;

- IOIYCKAroTCs
MPUHIUHATBHEIC OIIUOKH MPH
OTBETE Ha OCHOBHBIE BOIIPOCHI
Ousera, OTCYTCTBYET 3HAHHE U
ITOHUMaHHUE OCHOBHBIX
MOHATHM U KaTeropuii;

- HETIOHUMAaHHe
CYITHOCTH JOTOIHHUTEIBHBIX
BOTIPOCOB B paMKax 3a/IaHUA
ounera;

- OTCYTCTBUE YMEHHUS
BBITIOJIHATH MTPAKTHYECKHE
3aJlaHusl, IPEyCMOTPEHHBIE
MPOrpaMMOii AUCIMILINHEI;

- OTCYTCTBHE
TOTOBHOCTH (CITOCOOHOCTH) K
IUCKYCCHH U HA3KYIO CTETICHb
KOHTAaKTHOCTH.

Oobyuarommiics
JIEMOHCTPHUPYET:

- 3HAHHMSA
TEOPETHYECKOTO
Marepuaa;

- HETIOJIHbIE
OTBETHI Ha OCHOBHBIE
BOTIPOCHI, OIITHOKA B
OTBETE, HEAOCTATOUYHOE
MOHMMaHHE CYITHOCTH
M3JIaracMbIX BOIIPOCOB;

- HEYBEpECHHBIC
Y HETOYHBIC OTBETHI HA
JIOTIOTHUTENbHBIC
BOIIPOCHI;
HEJIOCTATOYHOE
BJIaJICHUE JIUTEPATYPOil,
PEKOMEHI0BAHHOM
MpOrpaMMon
JCIUIUINHBI;

- ymeHue 0e3
rpyOBIX OMIMOOK pemaTh
MpaKTHYECKUE 3aTaHus,
KOTOpBIE CIIEIyeT

Obyuarommiics
JeMOHCTPHUPYET:

- 3HAHHUE U
MOHUMaHHE OCHOBHBIX
BOIIPOCOB
KOHTPOJIUPYEMOTO
00beMa IporpaMMHOTO
MaTepHana;

- TBEepJble 3HAHHS
TEOPETHYECKOTO
Marepuana.

-CII0COOHOCTH
yCTaHABJIMBATh H
OOBSICHATH CBS3b
NPaKTUKH U TEOPHH,
BBISIBIISITH
POTHBOPEHHSI,
npoOJIeMBI U
TCH/ICHIIUH Pa3BUTHS;

- IpaBUIIbHbIC U
KOHKpETHBIE, 0e3
TpyOBIX OMIHOOK,
OTBETHI Ha
MIOCTABJICHHBIC
BOIIPOCHI;

Obyuarommiics
JIEMOHCTPUPYET:

- rIyOoKue,
BCECTOPOHHUE U
apryMeHTHPOBaHHbIE
3HAHUS MPOTPAMMHOTO
Marepuaa;

- IOJTHOE
MOHMUMAaHHE CYIHOCTH
U B3aUMOCBS3U
paccMaTpuBaeMbIX
MPOLIECCOB U SIBICHUH,
TOYHOE 3HAHUE
OCHOBHBIX [TOHATHH B
paMkax o0CyXIaeMbIX
3aJIaHUM;

- COCOOHOCTH
ycTaHaBHI/IBaTb nu
00BACHATD CBA3b
MPaKTHKH U TEOPUH;

- JIOTHYECKHU
[IOCJIEIOBATEILHBIE,
coJiepKaTeNbHbIE,
KOHKPETHBIE U
HCUEPIBIBAIOIIHE

BBIIIOJIHUTG. - yMeHI/Ie pemaTL OTBCTHI HA BCC 3aJaHUS
NpaKTUYECKUE 3a1aHusi, | Ouiera, a TakKe
KOTOPBIC CIIEIyeT JIOIIOJIHATEILHEIE
BEITIOJIHNTE, BOTIPOCHI K3aMEHATOPA;
- BIIAQJICHHE - yMEHUE
OCHOBHO#1 pelaTh MPaKTUICCKHUE
JIUTEPATYPOH, 3aJaHHS;
PpEeKOMEHIOBaHHOM - cBOOOHOE
IporpamMMoi HCIIOJIF30BaHUE B
JACLUILINHEL OTBETaX Ha BOPOCHI
- HaJ4yue MaTepHaloB
COOCTBEHHOM PEKOMEHA0BaHHOI
000CHOBaHHOM OCHOBHOM U
IIO3HUIIHUH 110 )IOHOHHI/ITGHBHOﬁ
00CyX/1aeMbIM JUTEPATyPHI.
BOIIPOCAM.
Bo3MokHBI
HE3HAUYHUTEJIbHBIE
OTOBOPKH U
HETOYHOCTH B
PACKPBITHU OTAEITHHBIX
M0JIOKEHUH BOIIPOCOB
omiera, MPUCYTCTBYET
HEYBEPCHHOCTD B
OTBETax
Onenka Onenka Onenka Onenka
«HEY/I0BJIETBOPUTEJIbHO «Y/IOBJIETBOPUTEJIBbHO» | «XOPOLIO» «OTJIMYHO»
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Tunossble 3a1aHus I NPAKTHYECKHUX (CEMUHAPCKHUX) 3aHATHI

Tema 1. DieKTpPOHHOE CTPOEHNE APOMATHYECKHUX I'eTEPOHKIIOB.

[JIAH:

Teopus apoMaTHUHOCTH MO XIOKKENI0. ApOMAaTHYECKHE, HEApOMATUUECKHUE, aHTHAPOMATUUECKHUE YTIIEBOIOPOIBI.
Brusiaue rerepoaToMOB Ha YHCIIO DIEKTPOHOB, BXOMAIINX B COMpshKeHHE. «IIMPPONBHBIIN U «IIHPUINHOBBIN)
aTOMBI a30Ta. ApoMaTHYEeCKue, HeapOMaTHIECKUE, AHTUAPOMATHUECKUE TETEPOLIUKIIBI.

Tema 2. Peakuun 3j1eKTPO(PUILHOIO 3aMelleHHs] B APOMATHYECKHX reTePOoIuKJIAX.

ITJIAH:

Mexanu3Mm YanaHzga IUid peakUud 3IeKTPO(MIBHOIO 3aMelleHusi B psaxy OeH3ona. PakTopbl, BIMSAIOLIME Ha
CTaOMIBHOCTh G-KOMIUIEKCAa Y3JaHAa. BiusHue 371eKTPOHOM3OBITOYHBIX W IJIEKTPOHOAC(HUIMUTHBIX  CBOMCTB
reTepolyKiIa Ha CKOPOCTb M XapakTep Ipolecca NEKTPOPHILHOrO 3aMelleHus. AnuaopoOHOCTh MUppona U
(dypaHa Kak OTpaXCHHE MX 3JIEKTPOHOM30OBITOYHBIX CBOWCTB, COBMECTHO C MPOTEKaHHEM BTOPHYHBIX PEAKLUIL.
[TpuyrHBI HU3KOW PEaKIMOHHON CITIOCOOHOCTH MUPUIMHA.

Tema 3. Peakuuu HyK/1€0QUIBHOI0 3aMellleHUs] B APOMATUYECKUX reTepPOLUKIIAX.

ITJIAH:

Mexann3m MelizeHreiimepa s peakiiuy HyKJIeo(prIpHOTo 3aMeneHust B psaay 0er3ona. DakTopsl, BIUSIONINE Ha
CTa0MIBHOCTh G-KOMIUIeKca MelizeHreiiMepa. BnusiHue 5IeKTPOHOM3OBITOYHBIX W DJIEKTPOHOICPHUINTHBIX
CBOICTB TreTepoLHKIa Ha CKOPOCTh M XapakTep Mpolecca HyKICO(QHIbHOrO 3aMemeHus. MHepTHOCTbH
MSTHWICHHBIX TeTepourkioB. Peakuus Ununbadrna. Beicokast akTHBHOCTD JMa3UHOB.

Tema 4. Peakuuu reTepouuKIu3amum.

ITJIAH:

Knaccudukanus peakuuii reTepolMKIN3alud. OMOUpHUYeckie npaBuia bonmynna. [ukmu3anms OaTHYICHHBIX
reTepolukioB; peakius [laans-Kxoppa u pojcTBeHHBIE Tporiecchl. LIMKIM3anus mMecTHUICHHBIX TeTEPOLIUKIOB.
Bo3MOXHOCTH 17151 CHHTE3a MaJIbIX [UKJIOB. Peakiuy MUKIONPUCOSIMHEHHS B CHHTE3€ reTeponnkiIoB. [IpuHIumb
CHHTE3a MaKpPOIIMKIIOB: METOJ BBICOKOTO pazdasiieHus o Topmny-Lluriepy; matpuussiii 2 (deKT B CHHTE3e KpayH-
a¢upos 1o [lexepceny.
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@oH TUNIOBBLIX TECTOBLIX 3aJaHUM

[Touemy nuppodn aruaododen?

OH HEOOpaTHMO MPOTOHUPYETCS IO aTOMY a30Ta

OH IIPOTOHHUPYETCS T10 IMOJIOKEHHUIO 2, YTO MPUBOAUT K BTOPUYHBIM PEAKIMSIM KOHICHCAIIUA
OH JIETIPOTOHUPYETCS TIO MOJIOKEHUIO | ¥ OBICTPO OKUCIISIETCS HA BO3IAYXE

Hazosure coequnenue
MH,

o
¥

1-amuHOTIUPpPOT
4-aMHHOTIHPPOJT
1-amuHOTIUPUANH
4-aMUHOTIMPUIUH

Hasosute coequnenue

B

i
MH

1-amuHOTIPPOT
4-aMUHOTIMPPOIT
1-amuHOTIMPUANH
4-aMUHOTIMPHUTUH

2

Ha3zoBute COCAUMHCHHNC

e
ey

XWHOJINH
HM30XUHOJNH
HHIOJI
HM30UHIOJI

Hasosute coequnenue

R

H
H

XHAHOJIMH
HM30XHHOJHWH
VHIOJ
HM30UHIOJI

Kyzxa CMCIHICHO TAyTOMCPHOC paBHOBECHC



ﬂ

-

NT TNH,

BJIEBO
BIIPaBO
CYIIECTBYIOT 00a TayTomepa, 1:1

Kyna cmemnieno TayroMmepHoe paBHOBECHE

o -,
N’f OH I 8]
H
BJICBO
BIIPABO

CYIIECTBYIOT 00a TayTomepa, 1:1

Kaxkue u3 coeqHEHU SIBISIFOTCS TETEPOAPOMATHUECKUMU?

Kakue u3 coequHeHUil ABJISIIOTCS FeTepoaPOMaTquCKI/IMI/I?

: SLOLOLY,

M
H

BI)I6epI/ITe psAaA, B KOTOPOM COCAUHEHUSA PACIIOJIOKEHBI B ITOPAAKE BO3paCTaHUA apOMAaTHYHOCTU:
¢dypan < uppoi < TnodeH < 6eH3on
6en3oi < TnodeH < nuppora < ¢pypan
6enson < gypan < nmuppoia < TnopeH

AKTHBHOCTb ITUPHJIMHA B PEAKITUAX AIEKTPOYUIBLHOTO 3aMEIICHUS
BBIIIIE, YeM y OeH301a

HIDKE, 9eM y OeH3071a

Takasl e, Kak y OeH3011a

MUPHUJIUH HE BCTYIACT B PEAKIIUHU ICKTPOPUIBHOTO 3aMEIICHUS

AXTUBHOCTB nUupuarHa B pCaKIugax HyKJ'IeO(I)I/IJ'ILHOI‘O 3aMCIICHUA



BBIIIIE, 4eM y OeH301a

HWXKe, 9eM y OeH3071a

Takasl xe, Kak y OeH3071a

MUPUANH HE BCTYIAeT B PEaKIMU HYKICO(PHIBLHOTO 3aMeIICHUS

YKaXuTe pearcHT I MPOBEICHUS PEAKITHH

10 % H,S0,
xoHIl. H,SO4
H,SO,4 - SOs
SO3 - CsHsN

Kakoii u3 reTepoIuKiIoB B HAUOOJIBIICH CTENICHH MPOSBISET CBONCTBA ucHa?
bypan

OUPPOI

THo(eH

MUPUITH

YkaxuTe peareHT Ui MPOBEACHHS PEaKIIIH

= S
| — |
—_
H 0|
H
07)
KOH

H20;
KMnOy4

o

Ykaxure pearcHT i HNpOBCACHUA pCAKIIUU

0 — 1)

O 3
H2S
Ss
NaSH
SOCl;

HI/IKOTI/IHOBaH KHUCJIOTA — 3TO
| I
o
TN Co0H
COOH
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Kakue u3 MEPCUUCICHHBIX T'CTCPOILUKIIOB ABJIAIOTCA T-U30BITOYHEIMU

Zi\ /?

=

* T h,
N

=

— - -
Tl L= =
— — 7

Kakoii 13 nepevnciieHHbIX TeTEPOLUKIOB SBISETCS T-aM(POTEPHBIM?

s,

s
N

1'_\
N

=

— - —
- Tz Tz
L ,MZ 7

Kaxoit rerepounkii BXOAUT B cOCTaB BuTamMmuHa B6?
IAPPOT

MUPHTUH

HMHIA301

XHAHOJIMH

HI/ITpOBaHI/IC N-OKCI/I,I[a nmUupuaArHa MPOTCKACT MO MOJIOKCHUIO
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gabownN

Peakmmsa Ckpayra ucnoiabp3yeT peareHThl
OTUJICHIJIUKOJIb, HUTPAT HATPUS, YKCYCHAA KHUCJIOTA
TJIMIEPYH, HUTPOOCH30JI, CEpHAS KUCIOTa

beno, uzonpomanoi, cyiaspat prytu(ll)

Peakuus Cxpayna —3To METOJI CHHTE3a
MUPPOJIOB

XHHOJIMHOB

H30XUHOJIMHOB

Kap0a3oJ0B

Peakius durniepa — 310 METO CHHTE3a
XHHOJINHOB

WHJI0JIOB

THO(EHOB

MAPPOJIOB

[Topdupunsr 00pa3yroTCss TMPH COBMECTHOM KOHIACHCALUH ... W aIBJICTUIOB C IOCIEAYIOIINM
OKHCIICHHEM

IUPPOJIOB

¢bypaHoB

MTUPa30JIoB

MMH/1a30JI0B

®ypdypoi1 nosyyaroT B OOJIBIIMX KOJIUYECTBAX U3
CTOYHBIX BOJI

KOYEPBDKEK U JAPYTHX PACTUTEIHHBIX OTXOJI0B
HedTH

MOMYTHOTO ra3a

HaBO3a U JIPYTHUX OTXOJIOB )KUBOTHOBOJICTBA

Burtamun Bi1 cogepkut ¢pparMeHThl TeTepOIMKIOB
¢dbypana u nuppoia

kap6a3zoina u TuogeHa

IMUPUMHUAVHA U THA30J1a

NpasuHa U MUIepuauHa

HukoTHH cOnepKUT CTPYKTYpHBIE (PparMeHTHI
MUPPOJIMINHA U TUPHUANHA

THOo(eHa U THA30JIa

Terparuapodypana u 4-nmupoHa
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DNeKTpoPUIbHOE 3aMEIICHUE B TUPUANHOBOM KOJIBIIC
MIPOTEKACT OYCHD TPYIHO, B KECTKUX YCIOBHSIX

MPOTEKAET CO CKOPOCTHIO IIPUMEPHO TOM JKe, 4TO U 'y OeH30:1a
NPOTEKAET JOBOJIBHO JIETKO

MPOTEKaeT OYEHb JIETKO, MUPUINH arua0hodeH

OCHOBHOCTB UPHUIMHA OOBSACHSETCA

Pa3BUTOU T-CUCTEMOM

HaJINYMEM IIEpPBUYHON aMUHOTPYTIIIBI

OPTOTrOHAJILHOM OpUEHTAlMEl HEMOACIEHHOM IIapbl aToMa a30Ta
BKJIFOUEHUEM HEMOJEIEHHOM Mapbl aTOMa a30Ta B ApOMATUYECKYIO TT-CUCTEMY
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9. YuedHO-MeTOAUYECKOe U HHPOPMAIHOHHOE O00ecTiedeHne THCHUTITHHBI (MOTYJIs1)

KomnbroTepHslil ki1acc, AocTyn K cetd MHTepHeT (BO BpeMsi caMOCTOSTEIbHOM paboThl), OPITEXHUKA,
asieKTpoHHast 0a3a maHHbIX Oubmmorekun COI'Y, JIeKIMOHHBIE ayIWTOPHH, KaOMHET, OCHAIECHHBII
MHTEPAKTUBHON JOCKOH, IPOEKTOPOM.

a) OcHoBHAas JMTEpaTypa:

1.

HomeHnknatypa XUMHYECKUX COCIUHCHHUN W JIEKAPCTBEHHBIX CPEICTB: yueOHOe mocobue: [16+] /
aBT.-cocT. A.B. Akcenos, O.E. Camconos, 1.B. Manukosa, H.A. AxcenoB u ap. — CTaBponoJib:
Cesepo-Kaskazckuiit @enepanphelii yausepeuteT (CKDY), 2016. — 266 c.: un. — Pexum nocryna:
no moxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=459125. — Tekcrt:
JJIEKTPOHHBIN.

l'opnenko, B.A. Opranuueckas xumusi: ydyeOnoe mocobue / B.A. ['opnenko, JI.B. Ky3nenosna,
E.A. SlupiknHa; MOCKOBCKMI N€Jaroru4eckKuii roCyJapCTBEHHBIM yHUBEpcUTET. — Mocksa:
[Ipomereir, 2012. — Y. V, VL. — 398 c. — Pexum pgocryna: MO NOANHUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=363826. — buGnuorp. B k. — ISBN 978-5-
7042-2377-1. — TeKcT: DIEKTPOHHBIN.

0) JoMOTHUTEIbHAS JINTepaTypa:

3.

Hocoga, D.B. Xumust reTeponnuKINIecKuX OMOJIOrHYeCKH aKTUBHBIX BEIIECTB: yueOHoe mocoodue /
D.B. HocoBa; Ypansckuii (henepanbHblii yHUBEpcUTeT uM. niepBoro Ilpesmaenra Poccun b. H.
Enbuuna. — ExkarepunOypr: U3narensctBo ¥Ypanbckoro ynusepcuteta, 2014. — 205 c. : un., Tadmn.,
CXEM. - Pexxum JOCTYyMa: o MIOJIITKCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=275817. — bubauorp. B kH. — ISBN 978-5-7996-
1143-9. — TeKcT: 31eKTPOHHBIH.

I'eteponuknnyeckue coequnenus / noa pen. P. Dnpaepoung, F0.K. KOpwea; nep. ¢ anrn. N.O.
JIynenko, H.K. KouerkoBa u np. — Mocksa: M3narenscTBO MHOCTpaHHOM nteparypsl, 1953. — T.

1. - 556 c.. UIL. - Pexxum JocTymna: o MIOJIIMCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=495443. — TeKkcT: 3JIEKTPOHHBIH.

I'ereponukimmueckue coenuuenus / noxn pea. P. Sapaepdunn, FO.K. FOpweBa; nep. ¢ anrn. U.O.
JIynenko, H.K. KouetkoBa u nip. — Mocksa: M3aarenscTBO MHOCTpaHHOI uteparypsl, 1954. — T.
2. 438 c.: WL - Pexum JIOCTYTIA: o IMOITHACKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=495442. — TekcT: 3JIEKTPOHHBIH.

I'etepormknnyeckue coeaunenus / moa pen. P. Dnpaepoung, F0.K. KOpwea; nep. ¢ anrn. N.O.
JIynenko, H.K. KouerkoBa u np. — Mocksa: M3aarenscTBO MHOCTpaHHOM nteparypsl, 1954. — T.

3. — 356 c.. WIL. — Pexum JI0CTyTa: o MIOJIITUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=495441. — TeKkcT: 3JIEKTPOHHBI.
I'ereporukimueckue coenuuenus / noxn pea. P. Ompaepdumna, FO.K. FOpwea; nep. ¢ anrn. U.O.
JIynenko, H.K. KouerkoBa u ap. — Mocksa: M3gatenbcTBo MHOCTpaHHOM auTeparypsl, 1955. —T.
4, 539 c.: WL - Pexum JIOCTYyTIA: 10 ITOITHCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=495440. — TeKkcT: 3JIEKTPOHHBIH.
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B) nporpamMmMHoe odecrieduenue 1 UHTepHeT-pecypchl

ObecrieyeH JIOCTYIT K COBPEMEHHBIM TMpodeccHOHAIBHBIM 0a3aM JaHHBIX, HH()OPMAIMOHHBIM
CIIPaBOYHBIM U TTOMCKOBBIM cucTeMaM (oubmunorexka COI'Y):

AneKTpoHHasa bubnuoTeka auccepTaumn u asropecdeparto PI'b (3B[ PI'b)

TpebyeTtca pernctpaumsi B bndnmoteke COIyY

9ABC «YHuBepcurtetckas 6ubnmoreka ONLINE»

TpebyeTca pernctpauns B 6ubnmnoteke COIY

9BC «Hay4Haa anekTpoHHas bubnuoreka eLibrary.ru»

CamocTosiTenbHasa permcTpauus Ha cante

ABC «KoHcynbTaHT cTyaeHTa» CTyaeH4Yeckasi af1IeKTPOHHAA 6MGNuoTeka No MeaAULMHCKOMY U
cdhapmaueBTUYECKOMY OOpPa30BaHMUIO, A TAKXKE MO €CTEeCTBEHHbIM U TOYHbIM HayKaM B LIeJIOM
TpebyeTca pernctpauns B 6ubnmnoteke COIY

ABC «0panT» — obpasoBarefnibHasa cpeaa, BKAKYaKLWasa BUPTYyanbHbIA YMTaNbHbIN 3an
YY4€OHUKOB U Y4EOHbIX MOCOOUI OT aBTOPOB M3 BeayLmx By3oB Poccum no Bcem HanpaBeHUsAM U
cneyumanbHOCTAM

TpebyeTca pernctpauns B 6ubnmoteke COIY

Springer Customer Service Center GmbH (6a3a gaHHbIX, COAepXKallme SNeKTPOHHbIE N34aHUs
nsgatensctea Springer Nature 3a nepuog 2011 — 2017 rr. (NONHOTEKCTOBAs KONSEKUMUSA B KONMYECTBE
46 332 KHwr)

CaiiT nucTanMoHHOro odyyenuss COI'yY http://Ims.nosu.ru/
JIuunblii kabunet Ha caiite COI'Y: http://portal.nosu.ru/
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I') COBPeMEeHHbIe HH(DODM&HHOHHLIQ CNIPABOYHBIE CHCTEMBI, 3J1eKTPOHHBIE 00pa30BaTeIbHbIE PECYPCHI:

1. VYuebGubic MaTepualbl Ha caiite Kadeapsl kpuctamiorpaduu CIIOIY: http://crystal.geology.spbu.ru/ ;
2. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14, 2011) // The
Stanford Encyclopedia of Philosophy. Edited by Edward N. Zalta.
http://plato.stanford.edu/entries/chemistry/ ;

3. HYLE. International Journal for Philosophy of Chemistry. http://www.hyle.org/journal/concept.htm
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10. MaTepHuajibHO-TeXHUYECKOe o0ecneyeHne JUCIUIIMHBI (MOLYJIs1)

YueGHble ayIHTOPUH /ISl TPOBEIEHNUS 3aHSATHI JTeKIIMOHHOT0 THIA, CEMHHAPCKOI0 THIIA, KYPCOBOI0
NMPOEKTHPOBAHNUS (BBINMOTHEHHSI KYPCOBBIX padoT), IPYNIOBBIX M HHAHMBHAYAIBHBIX KOHCYJILTAHUMH, TEKYIIEro
KOHTPOJISI ¥ IPOMEKYTOYHOH ATTECTALIMH, 2 TAKAKE CAMOCTOATEbHOH PadoThl 00y4al0IMXCH:
IPEIoIaBaTeIbCKIH CTOM, CTYJ, CTOJBI M CTYJbS U 00yJaromuxcs, kadenpa, KiaccHas JOCKa.

Ob6opynosanne: MHTepakTuBHOE MynbTUMeanitHoe obopynosanue ([Jocka FOX IB82, ITpoexrop Aser U5200)
Kommetorep B komiutekte (Monutop (BENQ G2255A<Black>)//CucteMuslii 6510k — 11IT. ¢ IporpaMMHBIM
obecrniedeHneM, BBIXOJJOM B ceTh VIHTEpHET U JOCTYIIOM B 3I€KTPOHHYIO HHOPMANNOHHO-00pa30BaTeIbHYIO CPeIy
cory

Iporpammuoe obecrieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip; WIinRAR;
Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free; Cucrema TecTupoBaHus
Sunrav WEB Class (beccpounoe I10); IIporpammHoe obecriedeHne Uil peJakKTHPOBAHUS XUMHIECKUX Gopmyi Isis
Draw (Beccpounoe I10); Koncysprant mmoc; CucteMa Moucka TeKCTOBBIX 3aMMCTBOBaHHMA «AHTUIUIAruat.BY 3y,
IIporpamma 111 OBM «baHk BOIIpOoCoB st KOHTpoUis 3HaHUil»; ["'apanT; Cisco WebeX; neMOHCTpaIliOHHbIC U yueOHO-
HarJsIHbIe TOCOOUs (BUICONPE3CHTALINS).

Poccuiickas @enepanus, 362025,
Pecrry6mmka CeBepHast Ocetust —AnaHus,
ropoy Brnanukaskas,

yimuia Barytuna, nom 44-46,

y4ueOHsIi xKopiryc Ne 7, ayn. Ne 604

JlaGopaTopusi OpraHn4ecKoil XMMHU U TOHKOI'0 OPraHM4eCcKOro CHHTe3a /IUIsl IPOoBeleHUs] 3aHATH I
CeMHHAPCKOI'0 THIIA, 1a00PATOPHBIX 3aHATHII, KypPCOBOIr0 NPOEKTHPOBAHHUS (BBINOJHEHHSI KYPCOBBIX padoT),
TPYNIOBBIX U HHANBHAYAILHBIX KOHCYJIbTAINIA, 2 TAKIKE CAMOCTOSITEILHONH PAaG0oThHI 00y YaroIMXCsl:
MIPENoIaBaTeIbCKUH CTOM, CTYJ, CTONBI M CTYJIbS JUTS 00Y4alOIINXCsl, TJabOpaTOPHBIE CTOJIBI, KIAacCHast 10CKa.
O6opynosanue: [IpoekimonHoe MynbTHMeMIHOE 000pynoBanue (MynpTuMeauitHbi npoektop BenQ MX816ST, ¢
MOTOJIOYHBIM KpeTuieHHeM u Hab. kabeneit — 1 mt. Pabodas crannus B cocrase:Cructemusiit 6ok HP S00B MT
E7500.DOS RUS (XF936 EA),MoH +/knasuat — 1 mr.Kommsroteps! st oduca B kommuiekre (Morutop (BENQ
G2255A<Black>)//Cucremnslii 6710k — 1 mT. ¢ MPOrpaMMHBIM 00€CIIeYeHNEM, BBIXOOM B CeTh MIHTEpHET U JOCTYIIOM B
JNIEKTPOHHYI0 HH(POpMaIMOHHO-00pa3oBaTenbHyto cpeny COI'Y

Iporpammuoe obecrieuenune: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip; WinRAR,;
Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free; Cucrema tectrpoBaHust
Sunrav WEB Class (beccpounoe I10); ITporpammuoe obecriedeHre 1uist pefakTHPOBAHHUs XUMHYECKHX Gopmy ISis
Draw (becrunathoe I10); KoHcynbTaHT IUTIOC; A€MOHCTPALMOHHBIE M YUeOHO-HAIISAHbIE TOCOOUS (BHICONPE3ESHTALINS).
JlaboparopHoe o6opynoBanue: BeiTsokHol mikad- 1 mr. Mcnapurens potauonabiii ROTOVAPOR R210/V ¢ BepTuk.
XOJIO/IHJIb. B KOMILIL. C HCIL. Konb — 2 T, Micnaputens porauronusiii Hei-Vapvalues G3 — 1 wr. Pedpakromerp UPD
454b2M c noxacsetkoit — 1 mt. TepmoctaT oxnaxknarommit HUBER Ministat — 1 mT. Hacoc BakyyMHBII MeMOpaHHBIH
V-700 — 1 mr. Memranka maraurtHas ¢ mogorpeBoM IKARST — 3 mt. MarautHas Memanka ¢ mogorpesom 78-1 (25Bt
pa3memuBanue/ 120Bt Harpes) -1 mr. Memanka marautaas RET control-visc — 1 mrt. Mernranka MarHuTHasi ¢ HArpeBOM
IKA RST basik ¢ lnaturikom temneparypsr PT 1000.60 — 2 wit. VieTpass. aesunrerparop UI-11 — 1 .

Becsl ananutuyeckue WA-32 — 2 mt. Becst nabopatopasie CAS MW120 — 1 wit. Becsr nabopatopasie CAS MW-120
1. 1. 0,01 — 2 mt. Becsl maboparopubie npermsronnsie ET-30011 ¢ moBepkoii — 1 mT.

Poccuiickas ®enepanns, 362025,
Pecnyonuka CeBepHast Ocetust —Ananus,
ropox Bnanuxaskas,

ynuia Batytuna, 1om 44-46,

y4eOnbii kopryc Ne 7, ayn. Ne 608 b

JlaGopaTopun: KOMIbIOTEPHbIE KJIACCHI IJIsl IPOBeeHUS TeKYyIero KOHTPOJIsl 1 MPOMeKYTOYHOH aTTecTalluu, a
TaK/Ke CAMOCTOSITEJIbHOI PadoThI 00y4AIOIIUXCH:

TIPETIoIaBaTeTbCKIH CTOM, CTYJ, CTONBI M CTYJbS UL 00yJaromuxcs, kadeapa, KiraccHas JOCKa.

O6opynoBanne: KoMnpioTeps! 111 KOMITBIOTEPHOTO KJ1acca B KOMILIEKTE - ¢ IIPOTPaMMHBIM 00eCIIedeHIeM, BEIXOZIOM B
ceTh MIHTEpHET M TOCTYIIOM B JICKTPOHHYIO HH(POPMaIHOHHO-00pa3oBarensHylo cpeny COI'Y; ucTounukn

Poccuiickas ®enepanus, 362025,
Pecrry6nmmka CesepHast Ocetust —Ananns,
ropox BnannkaBkas,

ymuia Batytuna, nom 44-46, yaeOHbIH
xopryc Ne 7, ayn. Ne 614
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GecriepeOoiiHOTO muTanus, Ippon, kommytatop st kinacca D-Link DGS-10240, unrepakTuBHast 10CKa
78%(1702070/15112/11344/2+ npoexrop Beno MX503.

Iporpammuoe obecrieueHue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip; WIinRAR;
Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free; Cuctema tectrpoBaHus
Sunrav WEB Class (beccpounoe I10); IIporpamMmHoe oGecniedenue il pelaKTHPOBAaHKST XUMIYecKuX Gopmyi Isis
Draw (Beccpounoe I10); KoncynsranT mmoc; Crcrema MoMcKa TEKCTOBBIX 3aMMCTBOBaHHH «AHTHILIarnaT BY3»;
Iporpamma s 9BM «baHk BonpocoB utst KOHTpOIIs 3HaHU»; ['apanT; Cisco Webex; eMOHCTpaIioHHBIE U y4eOHO-
HarIsIHbIe TOCOOUS (BHACOPE3eHTAIINS).

BHGJII/IOTEKa, B TOM YHCJIe YNTAJbHbIN 3aJ1: CTOJIBI U CTYJbs AJIA o6yqa}omnxc;1, KOMIIBIOTEPBI B KOMIUJIEKTE - C
MIPOTrPaMMHBIM 00€CIICYeHHUEM, BBIXOJIOM B ceTh VIHTEpHET U JOCTYIIOM B 3JICKTPOHHYIO HH()OPMAIIMOHHO-
obpazoBarenbHyto cpeny COI'Y

IMporpammuoe obecrieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip;

WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free; Koncynbrant
wioc; [apant; Cisco Webex;

OBC"YHusepcurerckas 6ubnuoreka ONLINE" https://biblioclub.ru

OBC «Koucynbrant crymedray  http://www.studentlibrary.ru

9BC «lOpaiit» www.biblio-online.ru

Poccuiickas ®enepanus, 362025,
Pecny6nuka CesepHas Ocetust —Ananus,
ropon Bnanukaskas,

ymuna Lleperenu/Batytuna, nom 16/19,
y4eOHbIH Kopiryc Ne 6
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11. JIuct 00HOBIeHNS/AKTyaAIN3ALUA

[Iporpamma axkTyalu3upoBaHa B CBS3M C MpUKa3oM MUHUCTEPCTBA HAYKHM U  BBICILIETO
obpazoBanus Poccuiickoit @enepanun ot 26 HOsO0ps 2020 1. Ne 1456 (3apeructpupoBaH MUHHCTEPCTBOM
toctunimu Poccutickoit @eneparu 27 mast 2021 1., Ne 63650) «O BHeceHUN U3MEHEHUN B (penepaibHbIe
rocy/1apCTBEeHHbIE 00Pa30BaTENbHbIE CTAHAAPTHI BBICIIETO 00pa30BaHU».

1. 3aMEHUTh CTPOKY B II. 3.2

BbesomnacHocTh
JKU3HEIEATEIBbHOCTHA

YK-8. CnocobeH co3maBath W HOJIEPKUBATh B IOBCEIHEBHOW XHU3HH U B
npodecCHOHATIBHOMN ISSITEIbHOCTH Oe30IaCHBIC YCIOBUS )KU3HEICATSIBHOCTH
JUIL COXPAaHEHHMS MPUPOIHON cpenbl, 00eCHeYeHHsT YCTOWYMBOTO PA3BUTHUA
obmiecTBa, B TOM YHCIEC HpPU Yrpo3e U BO3HHUKHOBEHHH YPE3BBIYaiHBIX
CI/ITyaHI/If/'I 1 BOCHHBIX KOH(l)J'II/IKTOB

2. 3aMeHUTh CTPOKY B 1. 3.3

dusnko-
MaTeMarudeckas v
KOMHI)IOTepHaFI
rpaMOTHOCTb MPHU
pELIECHNH 3a/1a4
npodeCcCuOHAITBHON
IeATEIIbHOCTH

OIIK-4 CnocobeH MIaHUpPOBaTh pPa0OTHl XUMHUYECKOW HAMPABICHHOCTH,
oOpabaTbiBaTh ¥  MHTEPIPETUPOBATH  IMOJYYCHHBIC  pPE3yJbTaThl  C
WCIIOJIb30BAHUEM TEOPETUYCCKHUX 3HAHUMA M MPAKTUICCKUX HABBIKOB PEIICHHUS
MaTeMaTHYECKUX U QU3NYCCKUX 3a/1ad

OIIK-5 CnocoOeH mnNOHMMaTh  NPUHIUIB  pabOThl  COBPEMEHHBIX
MH(QOPMAIIMOHHBIX TEXHOJIOTMH M HCHOJNB30BaTh MX JUIS pELICHUs 3aaad
podecCHOHABHOM IeATEIIBHOCTH

BHeceHnHble M3MEHEHHS PACCMOTPEHBI M YTBEPXKIEHBI Ha 3aceJaHuu KadeApbl OpraHu4YecKou
xumuu oT «03» utons 2021 r., mpotokon Ne 9.

OnoOpeHbl Ha 3aceJaHUH cOoBeTa (PaKylbTeTa XUMHH, OMOIOTUN U OMOTEXHOJIOTUU OT «24» UIOHS
2021 r., mporoxoi Ne 11/20-21.
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