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PabGogas mporpamMMa AWCHMIUIMHBI pa3padoTaHa B COOTBETCTBHH ¢ DenepaibHBIM TOCYAapCTBEHHBIM
o0Opa3oBaTeNbHBIM CTaHIapTOM BbIcIiero obOpazoBanus (PI'OC BO 3++) mo HampaBieHHIO
noaroroBku 18.03.01 Xumuueckas TEXHOJOTHS, YTBEpKIACHHOro mnpukazom MHUHOBPHAVYKU
POCCHUU ot 07 aBrycra 2020 r. Ne 922 na ocHoBaHuM yueOHoro miaHa 2022 roma npuema
npunstoro YMC HI'TY, npotokon ot 06.04.2023 r. Ne 16; Ha ocHoBaHuu y4yeOHOTro muiana 2023
rona npuema npunstoro YMC HI'TY, npotokosn ot 14.05.2024 r. Ne 15.

Pabouas mporpamma npuHsTa Ha 3aceaaHny Kadeapbl
«TexHoI0rus MMEKTPOXUMHUYECKUX IPOU3BOACTB U XUMHUHU opranmdeckux Bemectsy (TOIIuX0OB)

Ilpomoxkon 3acedanus om «16» cenmaopa 2024 2. Nel

3aB. kadenpoii K.T.H., moueHT WBamkwun E.I".

Pabouas nporpamMma yTBEp>KACHAa Ha 3aCCAaHUU y‘I66HO-M€TOI[I/I‘-I€CKOFO COBCTAa MHCTHUTYTa (1)I/I3I/IKO-
XUMHYSCKHX TEXHOJIOTHH U MaTCpHuaJlTOBCACHUA

IIpomoxkon 3acedanus om «18» cenmaopa 2024 2. Nel

Pabouas nporpamma 3apeructpupoBana B YMY, peructpannonnsiii Ne 18.03.01-X-14

Havanpsauk MO

3aBenymoomas  OTIEIOM  KOMIUIEKTOBaHUS H.U. Kabanuna
HTB

(noonucs)
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1. IEJIM U 3AJAYU OCBOEHUA JTUCHUIIJIMHBI

1.1. Heabro (umeasiMu) OCBOeHMSI IMCHUILIMHBI «OpraHudeckas XHUMHSD»  SBISIOTCS
¢dbopMHpOBaHHE y CTYIEHTOB OOBEKTHMBHOIO U LEJIOCTHOTO €CTECTBEHHOHAYYHOI'O
MHUPOBO33PEHHUS, LEIBHOIO IPEACTABICHUS O MpOLeccax U SBICHUSX, MPOUCXOIAIIMX B
HEXHMBOM M KMBOM MpUpPOAE, HAYYHOro cmocoba MBIIUICHHUS, YMEHUS BHUIETh
€CTECTBEHHOHAYYHOE COJIep)KaHNEe IIPOo0JIeM, BO3HUKAIOLIUX B IIPAKTUUYECKON AESITEIbHOCTU
CIELIMAJINCTA, a TAKXKE Pa3BUTHE XMMHYECKOIO MBIIIUICHHUS.

1.2. 3agauyu ocBOeHHS TUCIHUILTHHBI (MOXYJIs1):

— M3y4YEHUE 3aKOHOB OKPY’KAIOLIET0 MHpa B UX B3aUMOCBSI3U;

— O3HAaKOMJICHHE CTYJIECHTOB C MCTOPUEH M JIOTMKOM pa3BUTUSA OPraHUYECKOM XMMHUHU U
OCHOBHBIX €€ OTKPBITUI

— OCBOCHHME OCHOBHBIX TEOpUN OPraHMYECKOW XMMUH, NO3BOJIIOIIMX OINUCATh SIBJICHUS B
IIPUPOZE, W IPENENOB INPUMEHHMOCTH 3THX TEOPHM Ul PEIIEHUS COBPEMEHHBIX H
MIEPCIIEKTUBHBIX TEXHOJOTMYECKUX 3a]1a4;

— (dopMupoBaHHe y CTYJICHTOB OCHOB €CTECTBEHHOHAYYHON KapTUHBI MHPA;

— (dopMupoBaHHEe HABBIKOB IO MPUMEHEHHUIO TOJOXKEHUN (YyHIAMEHTATBbHOW (U3UKU K
IPaMOTHOMY HAy4dyHOMY aHalM3y CHUTyallMi, C KOTOPBIMM HWHXXECHEPY NIPHUXOIUTCS
CTAJIKMUBATHCSI IPU CO3/IaHUU HOBOM TEXHUKU U HOBBIX TEXHOJIOTHIA;

— oBinageHue (yHIAMEHTAJIbHBIMH TPUHIMIIAMH M METOJAaMH pPEUICHHS Hay4dHO-
TEXHUYECKUX 3a7ay;

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJBLHOM ITPOT'PAMMBI

VYuebnas aucrummHa (Moaynb) «OpraHudeckas XUMHUS» BKIIOYEHA B 00s3aTENbHBIN
nepeyeHb TUCHUIUIMH 00s3aTeNbHON YyacTu 00pa3oBaTeNbHOM MPOrpaMMbl BHE 3aBUCUMOCTH OT
ee HampaBiIeHHOCTH (mpodwis).JuCIHIIIMHA pean3yeTcss B COOTBETCTBHUU C TPEOOBAHUSIMU
®I'OC, OI1 BO u YII, no nanHOMY HanmpaBJIE€HUIO MTOJATOTOBKH.

JucuunnuHa Oa3upyercs Ha CIeAyIoLUX JUCHUIUIMHAX: «OpraHudeckass XUMUS» B
00BEMe Kypca cpefHer mKkoibl 1 «O01ast 1 HeOpraHndeckas XUMHUsS» U « XUMUS JIEMEHTOB» B
00BEMeE MepBOro Kypca Bys3a.

[TonmyuyeHHble 3HaHUS HEOOXOAMMBI JUI U3yUEHUs MPEIMETOB MO MPO(UIIO MOATOTOBKU
«TexHONoruss  IEKTPOXUMHUYECKHUX  MPOU3BOACTB»:  ««DHU3HKO-XMMHYECKHE  METOJbI
MCCJIEIOBAHMSI METAJIOB U CILIABOBY, «MaTepualloBEeICHUE U 3alIUTa OT KOPPO3UM».

[To mpoduiito MOAroTOBKU «XMMHUYECKasi TEXHOJIOTHS MPUPOJIHBIX SHEPrOHOCUTENEH U
YIJIEPOJHBIX MaTEpUaoBy 3HAHUS HEOOXOIUMBI Ul M3ydeHHUs npeaMeroB: « CHHTETHUYECKHE
METOJbl OpraHMYecKOM XHUMHUH», «XUMHUS M TIyOokas mnepepaboTka BO300HOBIISIEMOTO
IIPUPOJHOTO OPraHUYECKOTO CBIPbS», « TeXHUUECKUH U TPyNIIOBOM aHAIN3 TOILIUBY, «XUMHUS U
rry0okas mepepaboTka HePTH U Tazay, «XUMUYECKash TEXHOJIOTHUS YTIEPOIHBIX MaTepPUATIOBY,
«X¥UMHUECKask TEXHOJIOTHS IPUPOIHBIX SHEProHOCcHUTeENeH, «CMa304HbIE MaTEpUaIIbDY.

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHUSA JMCIIAITJIMHBI

3.1. TIlpomecc wu3yuyeHHs AMCUUIUIMHBI (MOIyJsl) HampaBieH Ha (QOpMHUpPOBaHUE
AIIEMEHTOB CIEAYIONMUX 00menpodeccnoHanbHbIX KomneTeHnud B cootBercTBuu ¢ OITOIT BO
o crreruanbHOCTH 18.03.01 XnuMudeckast TEXHOJIOTHS .

OIIK-1CnocobeH wu3yuyaTh, aHATU3UPOBATh, UCIOIB30BATh MEXAHU3Mbl XMMHUYECKUX PEAKIIHM,
MIPOUCXOSAIINX B TEXHOJOTHYECKUX MPOLIECCaX U OKPYKAIOIIEM MHUpE, OCHOBBIBAsICh Ha
3HaHUSAX O CTPOEHUU BEUIECTBA, MPUPOJEC XUMHUUYECKON CBSI3M U CBOMCTBAX PA3IMYHBIX
KJIACCOB XUMHUYECKHX AJIEMEHTOB, COEIMHEHU

OIIK-2Crioco0eH  MCHoONb30BaTh ~ MareMaTH4eckue, (Qu3ndeckue, (U3UKO-XUMHYECKHE,
XUMHYECKHE METO/IbI ISl pelIeHUs 3a/1a4 MPOPEeCCUOHANBHOMN 1€ATeIbHOCTH;



OIIK-5CnocobeH  OCYHIECTBIATh OKCIIEPUMEHTAJIbHBIE HCCICIOBAHUS W HCHBITAaHHUS I10
3aJaHHON METOAMKE, MPOBOAWTH HAOIIOAEHHWS M W3MEPEHHS C Y4YEeTOM TpeOOBaHHM
TEXHUKH O€30MacHOCTH, 00pabaTbiBaTh W HMHTEPIPETUPOBATH AKCIIEPHUMEHTAIbHBIC
TaHHBIE.

dopmupoBaHUE YKa3aHHBIX KOMIIETEHIIUH pa3MelleHo B Taduuie 1.
Tabnuna 1 — @opMupoBaHUEe KOMIIETCHIMH TUCIUILIMHAMA

HaumenoBanue CeMecTpsl (HOPMHUPOBAHUS TUCIUILTHHEL
JICIIUTUTAH, (POPMUPYIOIIHAX
KOMIICTCHITHIO 1 2 3 4 5 6 7 8
COBMECTHO
OIIK-1
Obwas u Heopeanu4eckas Xumust
Oxonozus

Xumust snemenmos

Opeanuueckan xuun I

Opeanuyeckas xumus 11

Beseoenue 6 cneyuaibHocnms

Duzuveckas Xumus

ﬂaxoxpacoqﬂble NOKpblmMus

051/1/[(1}1 Xumuveckast mexHoaiocuA

Konnouonas xumus

Ioozomoska k npoyedype 3auumol u
3aWuma 6blnyCcKHOU K8ATUGUKAYUOHHOU
pabomul

OIIK-2

Ungpopmamuxa

Mamemamura

Obwas u Heopeanuyeckas Xumus

Ananumuueckas xumusi u
qﬁu3ul<o — XUMUYecKue Memoobl AHAIU3A

Huowcenepnasn epaghuxa

Xumust snemenmos

Dusuka

Opeanuiecras xumus I

Opeanuyeckas xumus 11

Huppopmayuonnvie
MexHoA02UU

Ilpuknaonas mexanuxa

Hpoueccw u mexanuveckue annapamol
XUMUYECKUX leOMSGOdCWlG

Duzuueckas Xumus

ﬂaxoxpacoqﬁble NOKpbLMuUs

3JzeKmpomexHuKa u  npomvlulieHHas
QJIEKMPOHUKA

O6u4£l}1 Xumuveckast mexHoilocus

Konnouonas xumus

Iloozomoska x npoyedype 3auumuot u
3auuUma 8vINYCKHOU K8ATUDUKAYUOHHOU
pabombi

OIIK-5

Ananumuueckas xumusi u
qbu3w<o — XUMU4ecKue Memoovl AHaIUu3d

Xumus snemenmos

Dusuka

Opeanuueckas xumus ]

Opeanuyeckas xumus 11

Ilpuxiadnas mexanuxa

HpOMECCbl u mexanuveckue annapamol
XUMU4YeCKux npouseodcme




HanmenoBanue
JTUCTIHTUIAH, (OPMHUPYIOMHX
KOMIIETEHIIHIO
COBMECTHO

CemecTpsl GOPMHPOBAHUS TUCITUTUTHHBI

3 4 5 6

Duzuueckas Xumus

3JZ€Kmp0m€.XHl/lKa u  npomvluiienHas

9NIeKMPOHUKA
Ioozomoeka xk npoyedype 3awumaol u
3auuma 6bINYCKHOU KEAMUDUKAYUOHHOT

pabombi




3.2. [lepeyeHb IJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHH S MO JUCHUIINHE, COOTHECEHHBIX C IVIAHNPYEeMbIMH pe3yJibTaTaMu ocBoeHus OI1
Tabnuma 2 — [lepedeHp MIaHUPYEMBIX PE3yIbTATOB O0yUEHUS 10 JUCIUILINHE, COOTHECEHHBIX C INITAHUPYEMBIMU PE3yJIbTaTaMH OCBOCHHUS

KO)I 1 HAMMCHOBAHUC

KO}:{ 1 HAMMCHOBAHUC

O11eHOYHBIC CpeacTBa

KOMITCTEHLLIH HUHAMKATOpa JTOCTIDKEHUS [Inanupyemble pe3yabTaThl 00yUeHHUs 10 AUCIUIUINHE Texymiero IIpomesxyTouHoH
KOMIIETeHIIMU KOHTPOJIS aTTecTalluu
1 2 3 4 5 6 7
HOIIK-1.1. Wzyuaet | 3HaTh: KonTtpomnbHbie paboThI DK3aMeHaIMOHHbIE
MEXaHU3MBl ~XUMHMYECKHX | HOMEHKIATypy Brnanets: 3a1a4n
€aKLUi, OCHOBBIBASCh HAa | OPraHUYECKUX YMmers: HaBBIKAMU
OIIK-1 CriocoGen | P ’ p .
— 3HaHUSIX O  CTPOCHMHU | COCIUHEHHI; aHATM3UPOBATh COCTaBJICHHS  CXEM
, . .
BeIIleCTBa NPUPOJE | CTPOCHUE U | MEXaHM3MbI peaknuil | mpeBpalieHuit
aHAIM3UPOBATh, » > PHPO P peakt peBpa
XUMHUYECKOH  CBA3M U | CTEPEOXHUMUIO OpPraHUYECKHX OpPraHUYECKUX
HCTIONB30BaTh . .
MEXAHI3MEL CBOMCTBax Pa3NIMYHBIX | OPraHUYECKHUX COEIMHEHUH BEHIECTB,  aHaIW3a
. | K1accoB XMUMHYECKHX | COENMHEHMI; pasNUYHBIX KIACCOB; | MEXaHU3MOB u
XMMHUYECKHX  pPeakuuil, .
HIPOHCXOIAIIX 5 | MICMEHTOB,  COCTMHEHMI, KIacCU(pUKAMIO ¥ | MPUMEHATH cocTaBa IPOTYKTOB
p BELIECTB U MaTEPUAIIOB. MEXaHU3MBbI PEaKIUi | COBPEMEHHBIE TEOPHUU | PEaKLUil, BHIBICHUS
TEXHOJIOTUYECKUX
HpoLeccax u HOIIK-1.2. Ananusupyer | OpraHHYECKUX XUMHUYECKOTO (axTopoB,
P MEXaHU3MBl ~XUMHYECKHX | COCIMHEHHIH; CTPOCHUS U | BIHAIOMINX Ha
OKpY>KaroIeM MHpE, . . .
peaxIuii, IMPOUCXOINX B | CBOMCTBA U | peakIroHHOMN CEJIEKTUBHOCT,
OCHOBBIBASICh Ha
TEXHOJIOTHYECKUX PEaKIMOHHYIO CHOCOOHOCTH JUI1 | CKOPOCTh "
3HaHUSIX O CTPOSHHH
porieccax U | CIOCOOHOCTH aHaTM3a MEXaHU3MOB | CMeEIEeHHUE
BEIIIECTBA, pUpoJe .
. OKpY>KalolieM MUpe OpPraHUYECKUX peaxmuit paBHOBeCHS
XMMHUYECKOH CBSI3M H .
N HOIIK-1.3. Hcnons3yer | COEOUHEHUI; OpraHUuYECKHUX TEXHOJOTMUECKHUX
CBOMCTBaX  pa3IMYHbIX .
CIACCOR MOJyYEHHbIE 3HAHUS OIS | METOABI CUHTE3a | COECNVHEHHH MIPOLIECCOB
' peleHus 3a/1a4 | OCHOBHBIX KJIACCOB | pa3IM4HBIX KIACCOB. OpPraHUYECKOro
npodeccHoHaIBEHOM OpPraHUYECKUX CHHTE3a.
JESITeNbHOCTH. COEJMHEHUI.




3HATE: KonTponbHbIe paboThI OK3aMCHAIIOHHBIE
HOIIK-2.1. Hcnoms3yer MATEMATHICCKHE Bnanets: Bompockl Ui YCTHOTO | 3amaun
b
MaTEeMaTHYECKHE METO/BI (busmiccKue " TIONCKOM, cobece0BaHMs 1o | Bompocst s
AL pellICHuMsA  3aj4ad dusmKo- XPpaHCHHEM, J1a00paTOpHBIM paboTaM | YCTHOTO
npodeccuoHaIbHOM 00paboTkoii u .
Zlgﬂl(“l;HLHOCTI/I XHMIECCKHC, aHzE.)J'II/BOM cobecenonas:
XUMHUUYECKHE METO/bI OueTsI
HOIIK-2.2.  Hcnomb3yeT uHpOpMAIUU n3
OIIK-2. Cnocoben JUId pelleHus 3aaad
¢dusnyeckue MeTonbl JUIs . Pa3INYHBIX
UCIIONIb30BaTh npodeccroHaNbHO
peleHus 3a1a4 YMeTh: UCTIOJIb30BaTh | UCTOYHHUKOB c
MaTeMaTH4ecKue, . JIeSITeIbHOCTH,
npodeccHoHaNBHON MaTeMaTHYeCcKue, UCIIOJIb30BaHUEM
¢msuyeckue,  uzmKo- KJIacChl ~ OTIACHOCTH
JEATETbHOCTH ¢usmueckne U | HHPOPMAIMOHHBIX,
XMMHYECKHE, OpPTaHUYECKUX
HOIIK-2.3.  HUcnonszyer (hU3UKO-XUMHYECKHE, | KOMIBIOTCPHBIX |
XMMHYECKHE METOJIBI BEIIECTB U METOJBI
(U3UKO-XMMUYECKHE XMUMHYECKHE METOABI | CETEBBIX
JUIL  pemieHus  3aaad paboTBl ¢ HHMH, .
. METOABl  JUI1  PELICHHS JUISL peTLICHUS TEXHOJIOTHI;
npodeccHoHaIBEHOM . | dyHKOIHOHANBEHOE
3a7a4  TpoheccCHOHATLHON HaBBIKAMHA
JIeSITEIIEHOCTH. Ha3Ha4YeHHE .
JEATETbHOCTH S CMEHTOB 6e3omacHoil paboTHI
HOIIK-2.4.  Hcnons3yer c 11a00paTOPHBIM
71a00paTOPHOTO
XMUMHUUYECKHE METOIbI IS 000pyi0BaHUEM,
obopynoBaHus u N
peeHus 3aj1a4 XUMHUUECKOI
. NPUHLOUIBL  COOpKH N
poeCCHOHATIBHOM MOCY IOM u
IKCTIEPUMEHTAIILHBIX
JIeSTeIILHOCTH. peareHTaMu.
YCTaHOBOK.
HOIIK-5.1. OcymiectBuser | 3HaTh: mpaBuia | YMeETh:
9KCTIEPUMEHTAIIbHBIE TEXHUKH MOJATOTABINBATH u | Bnaners: mMeromamu
OIIK-5. Crocoben P
HCCIICTOBAHUSA u | 6E30MacHOCTH  TPH | BBITOJHATH CHHTE3a,
OCYIIIECTBIIAT . .
UCTIBITAaHHUSI TO 33/IaHHOM | paboTte C | OpraHW4ecKuii CHHTE3 | paseleHus,
9KCTIEPUMEHTAJIbHBIE o
METOJIUKE. peareHTaMu u | 1o 3aJaHHOM | OYHMCTKH,
HCCIeOBaHMS "
. | MOIIK-5.2. [IpoBomuT | 06opynOBaHHEM, METOHUKE, uaeHTUGUKaMA ~ © | Bompockl mis  yCTHOTO
UCTIBITAHMS 110 3aJJaHHON Bompocst JuLst
HEoOX0oANMBbIE MepBI OKa3aHus | oOpadaThIBaTh U | yCTQHOBIICHHUS cobeceroBaHMA o
METOJIUKE,  IPOBOJUTH . . YCTHOTO
HaOIONICHUS] ¥ M3MEPEHHsl | MepBOi MOMOIIY NPH | WHTEPIIPETHPOBATh CBOMCTB n1abopaTopHBIM paboTam
HaOIIOAEHUSA " " cobeceloBaHusa 10
¢ yderoM TpeOOBaHWH | paHEHMIX, MOJTyYeHHBIE OpPTaHNYeCKUX Otyetsl o
HU3MEpEeHUsT C  y4EeTOM . BOIIPOCAM 3K3aMeHa
. TEXHHKH 0€301aCHOCTH OTpPAaBJICHUSX U | DKCIIEPUMEHTANIbHbIE | COEJAMHEHUI nabopaTopHBIM paboTam
TpeboBaHU TEXHUKH
5e30MACHOCTH HOIIK-5.3. O6pabaTeiBaeT | OXoOrax, NpaBWia | JaHHBIE,  BBIABIATH | Pa3IMYHBIX KIIACCOB
’ u HHTEpIpeTHpyeT | 6e3omacHon OImMOKH JUIsL peleHus 3ajad
obOpabaTrIBaTh u "
MOJTy4eHHbIE YTUIN3ALHAN IKCTIEPUMEHTA, po¢heCCHOHATIBHOI
MHTEPIIPETHUPOBATh
9KCIIEPUMEHTAIbHbIE 0TpabOTaHHBIX BIIMSIIOIIIUE Ha | JIeSTEeNbHOCTH.
JIaHHbIE peareHToB. pe3yIbTaT CHHTE3A.




4. CTPYKTYPA U COAEP/)KAHUE JNCHUITIJINHbBI
4.1. Pacnipenesienre TPyA0EMKOCTH TMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
Obmas TpynoéMKocTh aucuuIuinHbl coctaBisier 10 3au.en. 360 yacos, pacmpeneneHue
4acoB M0 BUIaM paboT U ceMecTpaM Mpe/ICTaBIeHO B Tabnule 3

Tabnuma 3 — Pacnipenenenue Tpy10EMKOCTH TUCIUILIMHEI 110 BUAaM paboT 1Mo cemecTpam

TpynoémMkocTh B yac

Buj yueOHoii pa6oThI Bcero B T1.4. mo cemecTpam
yac. 3 ceM | 4 cem

@opmMaT U3yYeHHUsl AMCHUILIMHbI OYHas
Oo0mas TpyA0EMKOCTD JUCIUIUIMHBI IO YYCOHOMY TUTaHY 360 216 144
1. KontakTHas padora: 180 107 73
1.1. AyautopHasi pa6oTa,B TOM YHCJIE: 170 102 68
3aHATHUS JeKIIMOHHOTO THHA (J]) 68 34 34
3aHsTUsI ceMuHapckoro tuna (I13-cemuHapel, NpaKT. 3aHATHS U Jp)
naboparopubie padboTs (JIP) 102 68 34
1.2.BHeayauTOpHAasi, B TOM YHCJIe 10 5 5
kypcoBas pabota (npoekt) (KP/KII) (koHCynbTaIMs, 3a1uTa)
TEKYIIMH KOHTPOJIb, KOHCYJBTAlMU T10 AUCLUILUIMHE 10 B 5
KOHTaKTHasi paboTa Ha mpomekyTouyHoM KoHTpose (KPA)
2. CamoctosiTesannasi padora (CPC) 90 55 35
pedepat/acce (MOAroTOBKA)
pacuétHo-rpadudeckas padora (PI'P) (moaroroska)
KOHTpPOJIbHAsI paboTa 2 1 1
kypcoBast padota/mpoekT (KP/KII) (moaroroska)
CaMOCTOSITENTEHOE n3ydeHHe pa3zienos, CaMOTIOJITOTOBKA
(mpopa0oTka M MOBTOPEHHUE JIEKIIMOHHOI'O MaTepuana U MaTepuana 88 54 34
y4eOHUKOB M y4eOHBIX IOCOOMI, MOArOTOBKA K J1a0OpaTOPHBIM U
IPAKTUYECKUM 3aHSATHSIM, KOJUIOKBUYM H T.JI.)
[ToxroToBka K 9k3aMeHy (KOHTPOJIb) 90 54 36




4.2. CopepxaHue IMCOMILIMHBI, CTPYKTYPHPOBAaHHOE IO TeMaM
Tabmuua 4 — ConepxaHue TUCIUILTUHBI, CTPYKTYPHPOBAHHOE IO TEMaM

Buabl yuedHoii padoThI

Ilnanupyemble (4ac)
(KOHTpoOJIMpYyeMble) KonTakTHas ® m HaunmeHnoBanue
pe3yJbTaThl padora % E HCI0JIb3YeMbIX HaumeHnoBanue
. . 2]
OCB(();};-_[ll/Ilcﬂ‘. 111<10<11 YK; HaHMEHOBAREE PASTEIOR, TeM 3 E 58 Bux CPC AKTUBHBIX U pa3padoTaHHOTO
H " = Z = Sz £y HHTEPAKTHBHBIX DJIEKTPOHHOI0 Kypca
HHIHKATOPbI E E =~ z E E ; Z 06pa30BaTeJIb5{bIX (TPpyA0€MKOCTh B 4acax)
AOCTHKEHHA 2 & l§_ £ = S é TeXHOJI0T Hii
KOMIETEeHIHH e g° S g
= =
3 cemecTp
Pa3gen 1. BBeqeHue B XUMHIO OPTaHUYECKHX COeTHHEHU [Ipe3enTanuu
OIIK-1
HOIIK-1.1 Tema 1.1. Mcropudeckune 3Tams 0,5 [Ipopabotka nexnmit u | Jlekims - 00bICHEHHE  C
HOIIK-1.2 Pa3BUTHSI OPTaHUIECKOH XUMHHU OCHOBHOH JIUTEPATyphl | YaCTHYHBIM
NOTIK-1.3 Teopust XUMHYECKOTO CTPOSHHS [6.1.1], [6.1.5] NPUBJICYCHHEM (dhopmbl
OIIK-2 Bytneposa JIUCKYCCHH, Oecepl.
OIIK-2.1 Tema 1.2. [Tonsitue o ¢pyHkumonanpHoi | 1,5 [Ipopabotka nexuuii u | Jlexuus - oObsCHEHHE C
OIIK-2.2 rpynme. HoMeHkIaTypa opraHMyecKux OCHOBHOI JTUTEpaTyphl | YaCTHUYHBIM
OIIK-2.3 COCJIMHCHUH. [6.1.1], [6.1.5] npuBIedeHHEM (HOPMBI
OIIK-2.4 JINCKYCCHH, Oecebl.
OIIK-5 Tema 1.3. MeTopbl BBIJICIICHHS, 2 IIpopabotka nekumii u | Jlekmust - oObsICHEHHE C
OIIK-5.1 OYMCTKH NACHTH(UKALNSA OCHOBHOH JIUTEPATyphl | YaCTHYHBIM
OIIK-5.2 OpPTaHUYECKUX COCIMHCHUH [6.2.2] MpHUBJIICUYCHIEM (POPMBI
OIIK-5.3 JIICKycCcuH, Oecebl.
Tema 1.3.1. MeTo/1bI BBIICTICHUS, 1 MogzenupoBaue
OYKMCTKH U UICHTU(UKAIIMN TBEPIBIX NPOH3BOACTBEHHBIX
OpraHUYECKUX COCTHHEHUIT TPOLECCOB U CHTyaluii
Tema 1.3.2. MeTo1bI BEIJCIICHNS, 1 Jlexmus - 00ObsICHEHNE C
OYMCTKH U UJICHTU(PUKAIINN SKUIKHAX YaCTHYHBIM
OpPraHUYECKUX COCTMHEHUH MIPHUBJICYCHIEM (hopmBI
JINCKYCCHH, Oecebl.
TexHuka 0e3onacHoii padoThl B IIpopaboTka JleMoHCTpanysi IIPHEMOB
JIaG0paTOPUM OPraHMYeCKONH XUMHUM nHCcTpykumnii 1o Th, | 6e3omacHoit  paboTer ¢
MIPOTHBOIOKAPHOMY XUMHYECKUMH
pexuMy, OKa3aHMIO | PEaKTHBAMH,
NIEpBOM OMOIIHU JIMKBUJIALMY BO3TOPAHUH,
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Buabl yueoHoii padoThI

IL1anupyemble (1ac)
(KOHTpOJIMpPYeMbIe) Konrakrnasn ® o HanmenoBanmne
pe3yJIbTaThI padota % E HCIO0JIB3YeMBIX HanmenoBanmue
. . )
OCB(gFSqﬂ-- 111<10<11 YK; Haumenosanme pasieios, Tem E E ‘E s | Bux CPC AKTHBHBIX H pa3pabdoTaHHOTO
5 " = 2z 5g & =) HHTEPaKTHBHBIX DJIeKTPOHHOT0 Kypca
HHANKATOPBI = eg|l gg 23 00pa3oBaTeIbHBIX (TPy0eMKOCTh B Yacax)
JAOCTHIKEHHS £ s¢| EE 8 5 TeXHOJIOrHii
KOMIIeTeHIHii S8 = g 8 2%
s |5 | 9=
OKa3aHus epBOit
TIOMOIIIH.
JlaGopaTopHas padoTa no Tteme 1.3.1. 4 [oxroroska k JIP BrimonHeHme ombITOB
Brinenenue, ouncTKa U UACHTH()UKAIIUS [6.2.2] B MaJIbIX TpyInax
TBEPJIBIX OPTaHUYECKUX COCANHEHUN (2-3 uenosexa).
KomnextuBHo-rpynmnosoe
00cyKIIeHUE pe3ynbTaToB.
Cnava ordeToB 1o teme 1.3.1. 2 Odopmienue otueroB | 3amura JIP.
o pesynpraram JIP
JlabopaTopHast pabora no teme 1.3.2. 4 IloaroroBka k JIP BrinonHeHue onsIToB
Pasnenenne cMecen KUIKUX [6.2.2] B MAJIBIX TPYIITax
CMEIINBAIOIIUXCS] OPTaHUIECKUX (2-3 uenoBexa).
coeqMHEHUH (PpaKIOHHOM TepeTOHKO KonnexkruBHo-rpynmnosoe
00CyXJIeHHE Pe3yJIbTATOB.
Cpa4va orueroB o teme 1.3.2 2 Odopmirenne otderoB | 3ammra JIP.
1o pesynbraram JIP
CamocrosiTe1bHas padorta no 8
ocBoeHuo 1 pasnena:
pedepat, 3cce (Tema)
pacyérHo-rpaduyeckas padora
(PI'P)
KOHTPOJbHasi padoTa 4 IoxaroroBka k Bermonxenne fomamrsnx KP,
no teme 1.2 (yactb 1) KOHTPOJBHOIH padote
[6.1.1], [6.1.5] OO0cyxeHne pe3yabTaToB
KOHTPOJIBHOI pabOTHI.
Hroro no 1 pazaeny 4 20 8
Pa3nen 2 CTpoeHne OpraHu4ecKux coeTuHeHUit [Ipe3enTaru
Tema 2.1. 2 2 IIpopabotka nekmuit u | Jlekwust - oObsICHEHHE C
[IpoctpaHcTBEeHHBIE POPMBI OCHOBHOH JIUTEPATyphl | YaCTHYHBIM
coeiMHeHuH yriepona. Tumsl [6.1.2], [6.1.5] NpUBJICYCHHEM (DOPMBI
n3oMepun. CTpyKTypHasi H30MepHsl. JIICKyccuH, Oecebl.
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Buabl yueoHoii padoThI

IL1anupyemble (1ac)
(KOHTpOJIMpPYeMbIe) Konrakrnasn ® o HanmenoBanmne
pe3yJIbTaThI pabota % E HCIO0JIB3YeMBIX HanmenoBanmue
. . )
ocntgﬁrllg. 111<10<11 YK; Haumenosanme pasieios, Tem E E ‘E s | Bux CPC AKTHBHBIX H pa3padoTaHHOIO
H " = 2z 5g & E B) HHTEPaKTHBHBIX DJIeKTPOHHOT0 Kypca

HHAUKATOPBI = E g = E = Z o0pa3oBaTe/ibHBIX (TpPYA0eMKOCTh B Yacax)

JOCTHKEHHUS 5 2C| E = & TeXHOJIOTuii

KOMIIeTeHIHii Sl 8= g 8 2%

s |5 | 9=
T'eomerpuueckas nsomepus.
KondopmanmonHas nzomepus
Tema 2.2. OnTndeckas H30MepHs. 2 2 [Ipopabotka sexuuii u | Jleknus - oOBsICHEHHE C
MeTobl pa3aeneHus ONTHYECKUX OCHOBHOH JIUTEPaTyphl | YaCTHYHBIM
HU30MEPOB. [6.1.2], [6.1.5] npUBIIeUYCHHEM (DOPMBI
JIMCKYCCHH, Oecebl.
KounTpoJibHasi pa6oTa no reMmam 4 ITonroroska k Brinonnenune nomamnux KP,
2.1-2.2 (yacthb 2) KOHTPOJILHOH paboTe OOcyxneHne pe3yabTaToB
[6.1.2], [6.1.5] KOHTPOJIbHOM pabOTBhI.
CamocrosiTeIbHast padora no 7 [6.1.2], [6.1.5]
OCBOEHMIO 2 pa3jeJia:
pedepar, 3cce (Tema)
pacuéTHo-rpaduuecKas pabora
(PI'P)
KOHTpOJbHasi padoTa 4
HToro no 2 pazneny 4 8 7
Paznen 3. PeakumoHHasi COCOGHOCTH OPraHMYecKUX COeIMHEHHI [Mpesenranuun
Tema 3.1. Knaccuduxanus peakunit 0.5 IIpopabotka sexuuii 1 | Jlekuus - o6bsICHEHHUE C
OpPraHUYeCKUX COeIUHEHHI OCHOBHOH JIUTEPATyphbl | YaCTHYHBIM
MexaHn3Mbl peakiuii OpraHMYecKux [6.1.1], [6.1.5] npuBIIeuYeHHEM (HOPMBI
COE/IMHEHU, peaKIIMOHHAsI JIICKyCCUH, Oeceibl.
CIIOCOOHOCTD M CEJICKTHBHOCTD.
Tema 3.2. [IyTs peakruu. [IpuaIMn 0.5 [Ipopabotka sekuuii u | Jlekuus - oOBsICHEHHUE C
MHKPOCKOITNYECKOH 00paTUMOCTH. OCHOBHOH JIUTEPATyphl | YaCTHYHBIM
Teopust akTHBUPOBaHHOT'O KOMILIEKCa, [6.1.1], [6.1.5] HpUBJICYCHUEM (DOPMBI
nepexoHoe coctostaue. [loctynar JIICKycCUH, Oecebl.
X5MMOHA.
Tema 3.3. PeakiuoHHbIE YaCTULIBL: 1 4 [Ipopabotka nexuunii u | Jlexuus - oObsCHEHHE C
paJuKaibl, KATHOHBI, aHUOHBI, KAPOEHEI OCHOBHOH JIUTEPATyphl | YaCTHYHBIM
Y METO/Ibl UX TeHEPALH. [6.1.1], [6.1.5] npuBIieuYeHHEM (HOPMBbI
JINCKYCCHUH, Oecebl.
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Buabl yueoHoii padoThI

IL1anupyemble (1ac)
(KOHTpOJIMpPYeMbIe) Konrakrnasn ® o HanmenoBanmne
pe3yJIbTaThI padoTa % E HCIO0JIB3YeMBIX HanmenoBanmue
. . )
ocntgﬁrllg. 111<10<11 YK; Haumenosanme pasieios, Tem E E ‘E s | Bux CPC AKTHBHBIX H pa3padoTaHHOIO
5 " = 2z 5g & =) HHTEPaKTHBHBIX DJIeKTPOHHOT0 Kypca
HHANKATOPBI = eg|l gg 23 00pa3oBaTeIbHBIX (TPy0eMKOCTh B Yacax)
JAOCTHIKEHHS £ s¢| EE 8 5 TeXHOJIOrHii
KOMIIeTeHIHii Sl 8= g 8 2%
s |5 | 9=
Tema 3.4. DnexrpoHHbIe () (HEKTHI 2 4 [Ipopaborka sekuuii u | Jleknus - oOBsICHEHHE C
3aMecTHuTeNet. (MHIyKTHBHBIH, OCHOBHOM JIUTEPATypbl | YACTUYHBIM
ME30MEpPHBIH [6.1.1], [6.1.5] TPHUBJIEYCHHEM (HOPMBI
CBEPXCOMPSKCHHUS )(THIIEPKOHBIOT LN ). TTUCKYCCHUH, Oecebl.
KouaoxkBuym no teme 3.4. 4 IMoaroroska k KosmtekTuBHO-TpyHmoBoe
KOJUIOKBHYMY . oOcyxneHue
[6.1.1], [6.1.5] ANEKTPOHHBIX 3D (DHEeKTOB
3aMecTUTeNeH
CamocTosiTeJbHast padora no 14
0CBOCHHIO 3 pa3eJia:
pedepar, 3cce (Tema)
pacuéTHo-rpauuecKas pabora
(PI'P)
KOHTpOJbHasi padoTa
Hroro no 3 pazneny 4 12 14
Pasnen 4 Anudarudeckue yrieBogopoabl M X POU3BOIHbIE [Ipe3enTauu
OIIK-1 Tema 4.1. Ankansl. CTpoeHHe. 6 IIpopabotka nexnuit u | Jlekmust - oObsiCHEHHE C
HOIIK-1.1 Crioco6s1 monmyuenus. Ouzngeckue OCHOBHOM JINTEPATYpPhl | YaCTUYHBIM
NOIIK-1.2 cBoicTBa. Peakuuu pagukanbHOTo [6.1.1], [6.1.5] npuBIIeueHHEM (HOPMBI
NOIIK-1.3 3amernieHus (Sr). ['anorenupoBanue. JIUCKYCCHUH, Oecepl.
OIIK-2 Peakiinu HyKJI€O(PHILHOTO 3aMEIICHHS
OIlK-2.1 Sn1, Sn2. Peakiiu SIIMMIHEPOBAHUSL.
OIIK-2.2 Konnoksuym no teme 4.1. 4 IloaroroBka k KonnexrusHo-rpynmnosoe
OIIK-2.3 KOJIJIOKBUYMY o0cyXJeHuEe MEXaHN3MOB
OIIK-2.4 [6.1.1],[6.1.5] peaknuii
OIIK-5 JlaGopaTopHas pa6ora mo teme 4.1. 4 IMoxroroska k JIP OGyueHre Ha OCHOBE
OIIK-5.1 Cunres Opomucroro Gyruia OKCIIEPUMEHTA,
OIIK-5.2 HCCJIEI0BATEILCKHI
OIIK-5.3 METO/I, TEXHOJIOT U
BBITIOJTHEHHS

1a00PaTOPHBIX 3aJIaHUH B
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Buabl yueoHoii padoThI

IL1anupyemble (1ac)
(KOHTpOJIMpPYeMbIe) Konrakrnasn ® o HanmenoBanmne
pe3yJIbTaThI padoTa % E HCIO0JIB3YeMBIX HanmenoBanmue
. . )
ocntgﬁrllg. 111<10<11 YK; Haumenosanme pasieios, Tem E E ‘E s | Bux CPC AKTHBHBIX H pa3padoTaHHOIO
H " = 2z 5g & =) HHTEPaKTHBHBIX DJIeKTPOHHOT0 Kypca
HHANKATOPBI = eg|l gg 23 00pa3oBaTeIbHBIX (TPy0eMKOCTh B Yacax)
JOCTHKEHHSI 5| 8 E g g g5 TeXHOJIOrHii
KOMIeTeHIH i = e = = 3 § 'S
s g |°=
MalbIX TpyIIax
BBITIOJTHEHHE OIIBITOB B
MaJbIX Tpymmnax (2-3 gein.).
KosutekTuBHO-TpynImoBoe
00CyXIeHHe pe3yIbTaTOB
HPOBECHHBIX ONBITOB.
Cnaua otuera no JIP 4 Odopmienue otueroB | 3amura JIP, KoiokBuym
1o pesynpraram JIP
Tema 4.2. Ankensl. CTpoeHue 3TiiieHa. | 6 [Ipopabotka nexknuit u | [Ipe3enrarus
Croco0b! Imosy4eHus, U3NIecKue OCHOBHOH nurepatypsl | Jlekuus - oObsicHeHHE ¢
cBoiicTBa. Peakimu 31eKTpoduibHOrO [6.1.1], [6.1.5], [6.1.6] | wacTuuHBIM
nprucoeTuHeHus K amkeHaM (Ade- MIpUBJICUYCHIEM thopMBI
peakun). [TpaBmio MapkoBHHKOBa 1 JICKycCuH, Oecepl.
ero uHTepnperanus. Peaknus JIbBoBa- Monennposanue
[lemykoBa. Peakuiuu pagukaibHOTO MPON3BOJACTBEHHBIX
NPUCOEANHEHHST OPOMOBOIOPOIA TPOLECCOB U CHTyaluii
(nepekucHslii adpdext Xapaia) K
ankeHaM. Peakiuu paaukaibHOTO
pHcoeqUHEHus K ankeHaM (Adg-
peaknuy). OKHCIICHHE aJKSHOB.
KonnokBuym no teme 4.2. 4 IToaroroBka k PaccmoTpenue
KOJUIOKBHYMY MEXaHN3MOB peakuii
[6.1.1],[6.1.5], [6.1.6] | anmkeHoB. Pemienue 3aaay.
JlabopaTopHasi padora nmo teme 4.2. 2 IToaroroska k JIP BoinonHenue onbITOB B
KavecTBeHHbIE peaKIuM HA AJTKEHbI MalblX rpymmax (2-3 gen.).
KosutekTuBHO-Tpy1IoBoe
o0cyXIeHue pe3yabTaToB
MPOBE/ICHHBIX OIBITOB.
Cnaua otgeros 1o JIP 2 Odopmirenne otuetoB | 3ammra JIP, Kommoxsuym
1o pesyinbraram JIP
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Buabl yueoHoii padoThI

IL1anupyemble (1ac)
(KOHTpOJIMpPYeMbIe) Konrakrnasn ® o HanmenoBanmne
pe3yJIbTaThI padota % E HCIO0JIB3YeMBIX HaumeHnoBanue
. . )
ocntgﬁrllg. 111<10<11 YK; Haumenosanme pasieios, Tem E E ‘E s | Bux CPC AKTHBHBIX H pa3padoTaHHOIO
H " = 2z 5g & =) HHTEPaKTHBHBIX DJIeKTPOHHOT0 Kypca
HHANKATOPBI = eg|l gg 23 00pa3oBaTeIbHBIX (TPy0eMKOCTh B Yacax)
JOCTHKEHHSI 5| 8 E E =~ TeXHOJIOrHii
KOMIIeTeHI U = L§ a g8 » z ‘S
= | = | 9=
Tema 4.3. Ankuabl. CTpOCHHE aTKUHOB. | 2 [Ipopaborka sekuuii u | Jleknus - oOBsICHEHHE C
®u3nyecKkue CBONCTBA alIKUHOB. OCHOBHOM JIUTEPATypbl | YACTUYHBIM
CriocoGBI MOTyUCHHS. aTKHHOB. [6.1.1], [6.1.5] TPHUBJIEYCHHEM (HOPMBI
KucnoTHOCTD alKMHOB. ALIETHICHUABI. JICKycCuH, Oecepl.
Xumuueckue cBoiicTsa. Peaknuu
ANEKTPO(UILHOTO TPUCOSANHEHUS K
ankuHam. Peakmus Kyueposa,
HeperpynnupoBKa DIbTeKOBa.
Peakuuu HykineopuabHOTO
MPUCOETMHEHUS K aJIKHHAM.
KosnokBuym no teme 4.3. 4 IToaroroBka k Paccmotpenue
KOJUTOKBHYMY MEXaHU3MOB PeaKIHi
[6.1.1], [6.1.5] aJKMHOB. Perrenue 3amau.
Tema 4.4. Ankaguensl. THIIBI 2 TTonroroBska k Jlexmus - 00OBsACHEHHE C
JIMEHOBBIX yTiIeBo0poioB. CTpoeHne KOJUIOKYBUYMY YaCTHYHBIM
Oyraauena-1,3. CriocoObl moydeHust [6.1.1], [6.1.5] MpUBJIIeUYECHHEM (DOPMBI
JVBHHHIIA 1 H3ompeHa. Peakunu 1,2 n JIICKycCcuH, Oecebl.
1,4-ipucoeHEHNS TaJIOTEHOB U MogzenupoBaHue
raJIor€HOBOJIOPOZ0B K CONPSKEHHBIM MPOU3BOJACTBCHHBIX
JqueHaM. Kunernueckuii u Tepmo- TPOIIECCOB U CUTYalui
JUHAMUYECKUH KOHTPOJIb PEaKIIUH.
Peaknuu mueHoBoro cunaresa. [Ipasmia
Bynsopaa-T'odmana s
MEPULIUKINIECKUX U HJIEKTPOIUKIIIYE-
ckux peakuuid. Ilomumepuzauus.
Mexanu3mbl monuMepuzauu. Criocoobt
MPOBEICHUS MOJIUMEPHU3ALINH.
CrepeoperyJisipHble HOIHUMEPHI.
Karanusarops! Llurnepa-HatTa.
TTonumepuzanus CONpPSKEHHBIX
jqueHoB. Kaydyku.
KouanoxkBuym no teme 4.4, 4 IToaroroBka k PaccmoTpenue
KOJJIOKBHYMY MEXaHU3MOB PEeaKIni
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Buabl yueoHoii padoThI

IL1anupyemble (1ac)
(KOHTpOJIMpPYeMbIe) Konrakrnasn ® o HanmenoBanmne
pe3yJIbTaThI padota % E HCIO0JIB3YeMBIX HaumeHnoBanue
. . )
OCB(gFSqﬂ-- 111<10<11 YK; Haumenosanme pasieios, Tem E E ‘E s | Bux CPC AKTHBHBIX H pa3pabdoTaHHOTO
H " = 2z 5g & E B) HHTEPaKTHBHBIX DJIeKTPOHHOT0 Kypca
HHAUKATOPBI E E g = E = Z o0pa3oBaTe/ibHBIX (TpPYA0eMKOCTh B Yacax)
JOCTHKEHHUS 5 2C| E = & TeXHOJIOTuii
KOMIIeTeHIHii Sl 8= g 8 2%
s |5 | 9=
[6.1.1], [6.1.5] aNKaaneHoB. Pemenne
3amad.
Tema 4.5. CriupTsl. MeToas! 1 [Ipopabotka sekuuii 1 | Moaenuposanue
nostydyeHuss OU3n4ecKue U XMMUYECKUE OCHOBHOM JIuTepaTyppl | MPOM3BOACTBCHHBIX
cBoiicTBa. KHCITIOTHOCTS. [6.1.2], [6.1.6] TPOLECCOB H CHTyalUH
Hyxki1eouibHOCTh 1 OCHOBHOCTh
criupTtoB. TuocnupTel. MeToab1
nony4eHus. Puszndeckue U XUMUIECKHe
CBOMCTBa
JlabopaTopHasi padora nmo teme 4.5. 2 IloaroroBka k JIP oOydeHHe Ha OCHOBE
KavecTBeHHbBIE peakIy Ha CIIUPTHI HKCTIEPUMEHTA,
HCCIIE0BATEIbCKUH
METO[,
TEXHOJIOTHSI BBITIOHEHUS
7a0OpaTOPHBIX 33/laHUH B
MaJIbIX rpyImmax
BeimosiHeHre  OMBITOB B
ManbIX Tpymnnax (2-3 gein.).
KomnextuBHO-rpynmosoe
00cyKIIeHUE pe3ynbTaTOB.
Cnaua otyeros no JIP 2 Odopmienne orueroB | 3amura JIP, KoinokBuym
o pesynbraram JIP
Tema 4.6. [Tpocteie 3¢upbl. CHOCOObI 1 IIpopabotka ynexiuii 1 | Jlekuus - oObsicHEHHE ¢
noJiyuyeHusl. XMMHUYECKHE CBOMCTBA. OCHOBHOM JIMTEPATypbl | YACTUYHBIM
Cynbdupl Kak CepHUCTBIE aHATIOTH [6.1.2], [6.1.6] MPUBJICYEHHEM (hopmbl
MPOCTHIX 3(HUPOB. JINCKYCCHH, Oecepl.
CamocrosiTeIbHasI pa6ora o 20
OCBOCHHIO 4 pa3jeJia:
pedepat, 3cce (Tema)
pacyérHo-rpaduyeckas padora
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Buabl yueoHoii padoThI

IL1anupyemble (1ac)
(KOHTpOJIMpPYeMbIe) Konrakrnasn ® o HanmenoBanmne
pe3yJIbTaThI padota % E HCIO0JIB3YeMBIX HanmenoBanmue
. . )
ocntgﬁrllg. 111<10<11 YK; Haumenosanme pasieios, Tem E E ‘E s | Bux CPC AKTHBHBIX H pa3padoTaHHOIO
5 " = 2z 5g & =) HHTEPaKTHBHBIX DJIeKTPOHHOT0 Kypca
HHANKATOPBI = eg|l gg 23 00pa3oBaTeIbHBIX (TPy0eMKOCTh B Yacax)
JAOCTHIKEHHS £ s¢| EE 8 5 TeXHOJIOrHii
. = S al %3 =S
KOMIIeTEeHIIMH = 8 Bt 6 g
= =
(PT'P)
KOHTPOJIbHAas1 padoTa
HToro no 4 pazneny 18 32 20
OIIK-1 Pasnen 5. Anunukianyeckue yrieBoaopoabl [Ipe3enTanuu
NOIIK-1.1
NOTIK-1.2 Tema 5.1. LlukioankaHsl. 2 3 [Ipopabotka nexumii u | Jlexius - oObsCHEHUE  C
MOTIK-1.3 Knaccudukauus, ctpoeHue OCHOBHOH JIUTEPATyphl | YaCTHYHBIM
OIIK-2 ukioankaHoB. Kondopmanuu [6.1.3], [6.1.5] NPUBJICYCHHEM (dhopmbl
OIIK-2.1 IIMKJIOTEKCaHa U €ro MPOU3BOAHBIX. JUICKyCcCUH, Oeceibl.
OIIK-2.2 Tema 5.2. Xumuueckue cBOWCTBa 2 3 [Ipopabotka nexumii u | Jlexius - oObsCHEHUE  C
OIIK-2.3 IIMKJIOATKAHOB. OCHOBHOH JIUTEPATyphl | YaCTUYHBIM
OIIK-2.4 [6.1.3], [6.1.5] npuUBJIeYCHHEM  (GOpMEI
JICKyccuH, Oecepl.
CamocTosiTeTbHAs pa6ota mno 6
OCBOEHHMIO 5 pa3gesa:
pedepar, 3cce (Tema)
pacuéTHo-rpaduyeckas padora
(PI'P)
KOHTPOJIbHAsA padoTa
HToro mo 5 paznexy 4 6
HUTOTI'O 3a 3 cemecTp 34 68 55
4 cemecTp
Pa3nen 6 ApomaTudeckue coeJUHEeHHUSs [Ipe3enTanuu
Tema 6.1 Apomaruueckue 2 ITpopabotka nekmuii u | Jlekwust - oObsICHEHUE C
OIK-1 yraeBogopoas! (apensl). CTpoeHue OCHOBHOM JTUTEPATyphl | YaCTHYHBIM
HOIIK-1.1 6en3omna. ApomatuaHOCTb. [IpaBnio [6.1.2], [6.1.6] HpUBJICYECHUEM (DOPMBI
MOIIK-1.2 X1okkens. benzonnnblie 1 HeOeH30M I JIICKycCuH, Oecebl.
HOIIK-1.3

HbBIC apOMATUYCCKUC CUCTEMBI.
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Buabl yueoHoii padoThI

IL1anupyemble (1ac)
(KOHTpOJIMpPYeMbIe) Konrakrnasn ® o HanmenoBanmne
pe3yJIbTaThI pabota % E HCIO0JIB3YeMBIX HanmenoBanmue
ocBoeHnus: koa YK; Haumenosanme pasieios, Tem “:f 2 53 Bux CPC AKTHBHBIX H pa3padoTaHHOIO
OIIK; IIK u = Z % § 5 E2Y HHTEePaKTUBHBIX DJIEKTPOHHOI0 Kypca
HHAUKATOPBI E E é z E E : Z o0pa3oBaTe/ibHBIX (TpPYA0eMKOCTh B Yacax)
AOCTHIKEHUs 2 &5 E = S é TEeXHOJIOT Hii
KOMIIeTEeHIIMH = 8 Bt 6 g
= =
OIIK-2 Tema 6.2 Peakiiu 251eKTpoHIEHOTO 4 [Ipopaborka sekuuii u | Jleknus - oOBsICHEHHE C
OIlK-2.1 3amenieHus B apeHax (SgAr). OCHOBHOM JTUTEPATyphl | YaCTUYHBIM
OIIK-2.2 [6.1.2], [6.1.6] TPHUBJIEYCHHEM (HOPMBI
OIIK-2.3 JINCKYCCHUH, OeceIbl.
OIIK-2.4 JlaGopaTopHas pa6ora nmo Teme 6.2. 4 IMoaroroska k JIP BrimonHeHwe OIMBITOB B
OIIK-5 CuHTe3 N-HUTpOaLeTaHITU 1A [6.1.2], [6.1.6] MajbIx rpymmax (2-3 gen.).
OIIK-5.1 [6.2.2] KosiekTHBHO-TpyIIIOBOE
OIIK-5.2 o0cykIieHue pe3ynbTaToB
OIIK-5.3 MIPOBE/ICHHBIX OIIBITOB.
Cnaua otuyeros no JIP 2 Odopmienune orueroB | 3ammra JIP, KomokBuym
1o pesyibraram JIP
JlabopaTopHas padora nmo teme 6.2. 4 IToaroroska k JIP 00y4eHne Ha OCHOBE
[MonyueHne n-HUTPOAHMIMHA [6.2.2] IKCIIEPUMEHTA,
UCCIIEJ0BATEIbCKUN
METo[,
TEXHOJIOTHSI BBITIOJHEHUS
7a0OpaTOPHBIX 33/laHUH B
MaJIbIX rpynmnax
BermonHeHne  ombITOB B
MaJbIX Tpymmnax (2-3 den.).
KomnextuBHO-rpynmosoe
00cyKIIeHUE pe3ynbTaToB.
Cnaua otuyeros no JIP 2 Odopmirenne otuetoB | 3ammra JIP, Kommoxsuym
1o pesyinbraram JIP
Tema 6.3. Peakuun HykineouibHOTO 2 [Ipopabotka nexuunii u | Jlexuus - oObsCHEHHE C
3aMeIleHHUs B apeHax. OCHOBHOH JIUTEPATyphbl | YaCTHYHBIM
[6.1.2], [6.1.6] npuBIieuYeHHEM (HOPMBbI
JINCKYCCHUH, Oecebl.
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Buabl yueoHoii padoThI

IL1anupyemble (1ac)
(KOHTpOJIMpPYeMbIe) Konrakrnasn ® o HanmenoBanmne
pe3yJIbTaThI padota % E HCIIOJIb3yeMBbIX HanmenoBanmue
. . )
OCB(gFSqﬂ-- 111<10<11 YK; Haumenosanme pasieios, Tem E E ‘E s | Bux CPC AKTUBHBIX U pa3pabdoTaHHOTO
H " = 2z 5g & E B) HHTEPaKTHBHBIX DJIeKTPOHHOT0 Kypca
HHAUKATOPBI E E g = E = Z o0pa3oBaTe/ibHBIX (TpPYA0eMKOCTh B Yacax)
JOCTHKEHHUS 5 2C| E = & TeXHOJIOTuii
KOMIIeTeHIHii S8 = g 8 2%
s |5 | 9=
KonTpoasnas padora mo reMam 4 [oxroroBka K OO6cyxneHne pe3yinbTaToB
6.1-6.3 KOHTPOJIBHOI pabdote KOHTPOJBHOI pabOTHL.
[6.1.2], [6.1.6]
Tema 6.4. Peaxius BUKapHO3HOTO 1 [Ipopabotka nexkuuii u | Jlekuus - oObsCHEHHE C
3aMeIICHUS B apeHaX. OCHOBHOM JTUTEPATyphl | YaCTUYHBIM
[6.1.2], [6.1.6] npUBIIeUYCHHEM (DOPMBI
JTUCKYCCHH, Oecepl.
Tema 6.5. Peaknuu pagukamsHOTO 1 [Ipopaborka sekuuii u | Jlekuwus - oOBsICHEHHUE C
3aMeMICHUS B TOMOJIOTaX OeH30I1a. OCHOBHOM JTUTEPATyphl | YaCTUYHBIM
[6.1.2], [6.1.6] npUBIIeUYCHHEM (DOPMBI
JIUCKYCCHH, Oecepl.
Tema 6.6. Peakiuu npucoeanHESHUS K 1 IIpopaborka yiekiuii u | Jlekuus - 0ObsICHEHHUE ¢
apeHam. OCHOBHOH JIUTEPATyphl | YaCTHYHBIM
[6.1.2], [6.1.6] MpUBJICYCHHEM (HOPMBI
JINCKYCCHUH, Oecebl.
Tema 6.7. Peakiuu OKHCIICHUS apEHOB 1 IIpopabotka nexiuit u | Jlekmust - oObsiCHEHHE C
OCHOBHOH JIUTEPATyphbl | YaCTHYHBIM
[6.1.2], [6.1.6] MpUBJICYCHHEM (HOPMBI
JTUCKYCCHH, Oecepl.
CamocTosiTeTbHAs pa6orta mno 9
0CBOEHMIO 6 pa3aea:
pedepar, 3cce (Tema)
pacyérHo-rpaduyeckas padora
(PT'P)
KOHTPOJIbHAsI padoTa 4
Hroro no 6 pazaeny 12 16 9
Paznea 7 Kucaopoacoaep:kaniue coeiuHeHUs
Tema 7.1. ®enonsl. Ctpoenue. Metoasl | 2 IIpopabotka nexiuii u | Jleknus - oOBbsICHEHHE €
nostyuyeHus. @usndeckue CBONCTBA. OCHOBHOM JIMTEPATypbl | YACTUYHBIM
Peaxiuu denosoB. TrHodeHo bt [6.1.2], [6.1.6] NPUBJICYEHHEM (hopmbl
(TroJBI). MEeTOAB! OTyYeHHSL. JINCKYCCHH, Oecepl.
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Buabl yueoHoii padoThI

IL1anupyemble (1ac)
(KOHTpOJIMpPYeMbIe) Konrakrnasn ® o HanmenoBanmne
pe3yJIbTaThI padota % E HCIIOJIb3yeMBbIX HanmenoBanmue
ocsoeHnus: koa YK; 2 2 = 9 AKTUBHBIX U a3paboTaHHOIO
OIIK; IIK u , Haumenonanne pasienos, rem = E_ % g = E E‘ 'g Bin CPC HHTEePaKTUBHBIX BHI:EK'I!:)OHHOFO Kypca
HHIHKATOPHI = £ 5 = e : Z 00pa3oBaTeIbHBIX (TPy0eMKOCTh B Yacax)
JOCTHKEHHSI 5| 8 E g g g5 TeXHOJIOrHii
KOMIeTeHIH i = e = = 3 § 'S
s | & 9=
dusnueckue cpoiictBa. Peakiuu
THOJIOB.
Tema 7.2. Xunonsl. CTpoeHHE 1 IIpopaborka yiekiuii 1 | Jlekuus - 0OBsICHEHHE ¢
XUHOHOB. [lomydenn xuHOB. Peakunm OCHOBHOM JTUTEPATyphl | YaCTUYHBIM
XHHOHOB. [6.1.2], [6.1.6] MPUBJICYCHHEM (hopmbl
JTUCKYCCHH, Oecepl.
JlabopaTopHasi padora nmo teme 7.2. 4 IloaroroBka k JIP oOydeHHe Ha OCHOBE
XWHOHBI SKCIICPUMCHTA,
HCCIIeIOBATEIIHCKHUHA
MeTOofI,
TEXHOJIOTUSI BBINIOJHEHHS
nabopaTOpHBIX 3aJaHUi B
MaJIbIX rpyImmax
BeimosiHeHre  OMBITOB B
ManbIX Tpymnnax (2-3 gein.).
KoekTuBHO-TpymIIoBoe
00CYyKIeHHE Pe3yIbTATOB.
Cpa4va orueroB o JIP 2 Odopmirenre otuetoB | 3ammra JIP, Kommoksuym
1o pesyibratam JIP
Tema 7.3. Aupaeruasl ©  KETOHBL | 4 IIpopabotka nexuuii u | Jleknus - oObsICHEHHE — C
Crroco0bt MOy YCHUS. Crpoenue OCHOBHOM TUTEPAaTyphl | YaCTUYHBIM
KapOOHHUJIBHOW TpymIbl. XUMUYECKHUE [6.1.3], [6.1.6] MPUBJICYCHHEM (hopmbl
cBoiicTBa. Peakmmm HyKI€O(QUIEHOTO JTUCKYCCHUH, Oecepl.
npucoequHeHus. Peaknuu ¢ ydactieM
YII€BOAOPOAHOTO panukana.
Boccranosnenue AJIbJIETH/IOB.
OKHCIIEHHE AIBIETUAOB.
Tema 7.4. KapOoHOBBIC KUCIOTHI M UX 4 IIpopabotka nexiuii u | Jleknus - oOBbsICHEHHE €
npou3BoHbIe. CIIOCOOBI TOTyYeHHS. OCHOBHOM JTUTEPATyphl | YaCTHYHBIM
CrpoeHnue KapOOKCHIBHOM TPYIIIIBL. [6.1.3], [6.1.7] NPUBJICYEHHEM (hopmbl
YeTsIpe IrpynItel peaknnii KapOOHOBBIX JTUCKYCCHH, Oecepl.
KHCJIOT.
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Buabl yueoHoii padoThI

IL1anupyemble (1ac)
(KOHTpOJIMpPYeMbIe) Konrakrnasn ® o HanmenoBanmne
pe3yJIbTaThI padoTa % E HCIO0JIB3YeMBIX HanmenoBanmue
. . )
OCB(gFSqﬂ-- 111<10<11 YK; Haumenosanme pasieios, Tem E E ‘E s | Bux CPC AKTHBHBIX H pa3padoTaHHOIO
5 " = 2z 5g & E B) HHTEPaKTHBHBIX DJIeKTPOHHOT0 Kypca
HHAUKATOPBI E E g = E = Z o0pa3oBaTe/ibHBIX (TpPYA0eMKOCTh B Yacax)
JOCTHKEHHUS 5 2C| E = & TeXHOJIOTuii
KOMIIeTeHIHii Sl 8= g 8 2%
s |5 | 9=
Tema 7.5. OyHKIIMOHATIHFHBIE 1 [Ipopaborka sekuii 1 | Jlekuus - oOBsiICHEHHE ¢
MPOU3BOIHBIE KAPOOHOBBIX KHCIIOT. OCHOBHOH JIUTEPATyphl | YaCTHIHBIM
CrtoxHBIE 3QUPBI, X TIOIYICHHE U [6.1.3], [6.1.7] npHUBIeUCHHEM  (OPMBI
XMMHYECKHE CBOMCTBA. JICKycCuH, Oecepl.
Anruapuapl. Amunbsl. Hutpusbt
JlabopaTopHasi padoTa no teme 7.5. 4 IToaroroska k JIP BoimonHeHue OMBITOB B
CuHre3 ykcycHo-OyTHioBoro a¢upa Manslx  rpymmax  (2-3
YeJIoBeKa).
KomnextuBHO-rpynmnosoe
00Cy>K/IeHHEe pPEe3yIbTaToB
MPOBEJICHHBIX OIBITOB.
Cna4 orueroB mo JIP. 2 Odopmienune orueroB | 3ammra JIP, KomokBuym
1o pesyibraram JIP
Tema 7.6. JIByXOCHOBHBIC KApOOHOBBIE | 2 IIpopabotka nexuuii u | Jleknus - oObsICHEHHE  C
kuciotsl. l]aBeneBas Kuciora. OCHOBHOH JIUTEPATyphbl | YaCTHYHBIM
MarioHOoBasi KMCJIOTa M €eTIPOM3BO/IHBIE. [6.1.2], [6.1.7] NPUBJICYEHHEM (hopmsl
SlHTapHas KUCJIOTA U ee POU3BOIHbIE JUICKyccuH, Oecepl.
CamocTosiTespbHAs1 paboTa mo 15
0CBOEHMIO 7 pa3aea:
pedepar, 3cce (Tema)
pacyérHo-rpaduyeckas padora
(PTP)
KOHTPOJIbHAs padoTa
Hroro no 7 pazneny 14 12 15
Pasnea 8. Aszorconepskaiue coelMHeHUS.
OIIK-1 Tema 8.1. Hurpocoequnenus. Crioco0s | 2 [Ipopabotka nexumii 1 | Jlexuus - oObsICHEHHE  C
NOIIK-1.1 nosyyeHus. MosekyJsipHasi CTpyKTypa. OCHOBHOM JIUTEpPATyphl | YACTUYHBIM
NOIIK-1.2 Xumuueckue cBoiictBa. Tayromepus [6.1.3], [6.1.7] MPUBJICYEHHEM (hopmbl
HOIIK-1.3 MEPBUYHBIX M BTOPUIHBIX JTUCKYCCHH, Oecepl.
OIIK-2 HuTpocoenunennii. C-H kucioTHocTh
OIlK-2.1 NIEPBUYHBIX U BTOPUYHBIX
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Buabl yueoHoii padoThI

IL1anupyemble (1ac)
(KOHTpOJIMpPYeMbIe) Konrakrnasn ® o HanmenoBanmne
pe3yJIbTaThI padota % E HCIO0JIB3YeMBIX HanmenoBanmue
. . )
ocntgﬁrllg. 111<10<11 YK; Haumenosanme pasieios, Tem E E ‘E s | Bux CPC AKTHBHBIX H pa3padoTaHHOIO
H " = 2z 5g & E B) HHTEPaKTHBHBIX DJIeKTPOHHOT0 Kypca
HHAUKATOPBI = E g = E = Z o0pa3oBaTe/ibHBIX (TpPYA0eMKOCTh B Yacax)
JOCTHKEHHUS 5 2C| E = & TeXHOJIOTuii
KOMIeTeHIuii S8 = g 8 2%
s |5 | 9=
OIIK-2.2 HUTpOAJKaHOB. BoccTanoBmeHmne
OIIK-2.3 HUTPOCOCTUHECHUH.
OIlK-2.4
OIIK-5 =
OIK-5.1 Tema 8.2. AMunsl. CriocoObl 2 Hpopa60UT1<a jnexkuuii 1 | Jlexknus - oObsicHEHUE C
OIIK-5.2 MOy ICHUSI. CTpO?HI/Ie AMHHOB. OCHOBHOM JTUTEPATyphl | YaCTUYHBIM
OI1K-5.3 Xumuueckue cBoiictBa. OCHOBHOCTD [6.1.3], [6.1.7] MPUBJICYCHHEM (hopmbl
aMHUHOB. AJIKIITHPOBaHHE U TTUCKYCCHH, Oecepl.
aIMITIPOBAaHNE. aMUHOB. Peakmus ¢
A30TUCTON KUCIOTOU. AMUHBI
apOMaTHYECKOTrO Psa.
Tema 8.3. Apomatuueckue 2 [Ipopabotka nexumii u | Jlexius - oObsCHEHUE ¢
nuasocoequHeHus. CriocoOb! OCHOBHOI! TUTEpaTyphl | YaCTHUHBIM
noxyueHus. MosiekyJisipHast CTpPYKTypa. [6.1.3], [6.1.7] NPUBJICYCHHEM (dhopmbl
Peaxiuu, npoTeKkarolye ¢ BblIeICHUEM JIICKyCCUH, Oeceibl.
azora. Peakiuu azocoueraHusl.
JladopaTopHasi padora no teme 8.3 4 IToaroroska k JIP 00yJeHne Ha OCHOBE
CuHTe3 KpacuTeJs M-KpacHOro [6.1.3], [6.1.7], [6.2.2] IKCIIEPUMEHTA,
HCCIIeIOBATEIHCKUHA
METOI,
TEXHOJIOTUS  BBITIOJTHEHHS
mabopaTOPHBIX 3aJaHUN B
MaJIbIX rpynmax
BrimonnHeHre  OMBITOB B
ManbIX Tpymnnax (2-3 gein.).
KomnexkrupHo-Tpynnosoe
00cyKIIeHNE pe3yIbTaTOB.
Cnaua otuyetos no JIP. 2 Odopmirenne otuetoB | 3ammra JIP, Kommoxsuym
110 pesyiabraram JIP
CamocrosiTe1bHast paborta mno 8
OCBOEHHIO 8 pazaena:
pedepat, 3cce (Tema)
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Buabl yueoHoii padoThI

IL1anupyemble (1ac)
(KOHTpOJIMPYyeMBIE) KonTakTHas ® o HaumeHnoBanue
pe3yabTaThl padota % E HCIIOJIb3yeMBbIX HaumeHnoBanue
. . [*]
OCB(gFSqﬂ-- 111<10<11 YK; Haumenosanme pasieios, Tem E E ‘E s | Bux CPC AKTUBHBIX U pa3pabdoTaHHOTO
H " = 2z 5g & =) HHTEPAKTUBHBIX DJIEKTPOHHOT0 Kypca
HHIHKATOPHI = S 5| =g £ : Z 00pa3oBaTeIbHBIX (TPy10€MKOCTH B 4acax)
JAOCTHIKEHHS £ s¢| EE 8 5 TeXHOJIOrHii
. = S al %3 =S
KOMIIeTEeHIIMH = & Bt 6 g
= =
pacuétHo-rpaduyeckas padora
(PT'P)
KOHTPOJIbHasl padoTa
Hroro no8 pazmeny 6 6 8
Pa3znen 9. budyHkuuoHaabHble COeINHEHUSI IIpe3enTanuu
OIIK-1 Tema 9.1. ['UAPOKCUKKUCIOTHI 1 IIpopaborka yiekiuii 1 | Jlekuus - 0OBsICHEHHE ¢
HOIIK-1.1 OCHOBHOM JIMTEPATyphl | YaCTUYHBIM
HOIIK-1.2 [6.1.3], [6.1.7] NPUBJICYCHHEM (dhopmbl
HOIIK-1.3 JINCKYCCHUH, Oecebl.
OIIK-2 Tema 9.2. KeToKUCIOTHI 1 IIpopaborka yiekiuii 1 | Jlekuus - 0OBsICHEHHE ¢
OIlK-2.1 OCHOBHOM JIUTEPATypbl | YACTUUYHBIM
OIIK-2.2 [6.1.3], [6.1.7] MIPUBJICUCHIEM (hopMBI
OIIK-2.3 TTUCKYCCHH, Oecepl.
OIlK-2.4
CamocTosiTeTbHAs pa6ota mno 3
O0CBOEHHI0 9 pa3nesa:
pedepat, 3cce (Tema)
pacyérHo-rpaduyeckas padora
(PI'P)
KOHTPOJIbHAs padoTa
HToro mo9 pazueny 2 3
HUTOTI'O 3a 4cemecTp 34 34 - 35
HUTOI'O 3a kypce 68 102 - 90
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5. TEKYIIIAM KOHTPOJIb YCIIEBAEMOCTHA U IPOMEKYTOUHAS
ATTECTAIUA 11O U'TOI'AM OCBOEHUA TUCHUIIJINHBI.

Jlist OCyIIECTBICHHUS TEKYIIEro KOHTPOJIA 3HAaHMHM oOydarommxcs chopMyTupOBaHbBI
TEOPETUYECKHE BOMPOCHI IO TeMaM JIA0OpaTOpHBIX paboT W MpUMEphl 3aJaHuil  uIs
KOHTPOJIbHBIX PadoT.

Taxke chopMHpOBaH TIEpPEYCHb BOIPOCOB, BBIHOCHUMBIX Ha IPOMEKYTOUYHYIO
aTTecranuio B popme sk3ameHa Bo 3 u 4 cemecTpax.

VYKa3aHHBIH KOMIUICKT OIEHOYHBIX CpPEICTB SIBIISCTCS HEOTHEMIIEMOW 4YacThio (hOHIA
OLIGHOYHBIX CPEACTB U XpaHutcs Ha kKadeape « TIMuXOB».

Onwucanue TmoKa3aTeleil W KPUTEPHEB KOHTPOJS YCIIEBAEMOCTH, OINKMCAHUE IIKa
OLICHUBAHMS TPU TEKyIIEeM KOHTpoJie (KOHTPOJBbHBIC HEAEIM) M OLEHKA BBITOJIHEHUS
71a00paTOPHBIX pabOT MPUBEICHO B TAOJIHIIE 5.

Tabnmuna 5 — Onucanue mokaszareneil U KpUTEPHEB KOHTPOJSI yCIIEBAEMOCTH, ONMHMCAHUE LKAl
OIICHUBAHMS TIPH TEKYIIeM KOHTposie (KOHTPOJbHBIC HEACIM) W OICHKA BBITIOJHCHUS
71a00paTOPHBIX padOT

HIxana KonTpoabsnas nenenst JK3aMeH
OLICHUBAHUA
40<R<=50 OTin4HO OTanyHO
30<R<=40 Xoporiro Xoportio
20<R<=30 Y 10BII€TBOPUTEIIHHO VY 10BIE€TBOPUTEIIHHO
0<R<=20 HeynosnersopurensHo HeynosnerBopurensHo
[Ipy TpOMEXKYTOUHOM KOHTPOJE YCIIEBAaEMOCTh CTYJIEHTOB OILIEHHWBAETCS o
YeThIPeX0ATTHHON CHCTEME «OTIHYHOY, «XOPOIIIOY, «YIOBIIETBOPUTEITHHOY,

«HCYAOBJICTBOPHUTCIILHO.

24



Tabnuma 6 — Kpurepuu olleHHBaHUA pe3yabTaTa 00yUeHHUS 10 JUCITUIUIMHE U ITKaJIa OICHUBAHUS

Kpurepun onieHnBaHus pe3yabTaTOB 00yUYeHUS

Ornenka Ornenka Ornenka Ornenka
Konn Kon n HanmenoBanue «HEYJOBIIETBOPUTEIIBHO «Y/IOBJICTBOPHUTEIILHOY / «X0oporo / «OTIMYHO» /
HaHMCHOBAHHC HHIMKATOpa NOCTHXCHNA / «HE 3aYTEHO» «3aYTECHO» «3a4TEHO «3aYTECHO»
KOMITCTEHIINT KOMITCTEHIINT 0-59% 60-74% 75-89% 90-100%
OT max peUTUHIOBOU OT max peHTUHIOBON OLIEHKU OT max peUTUHIOBOU OT Mmax PEeUTUHIOBOU
OLICHKH KOHTPOJIS KOHTPOJIS OLICHKH KOHTPOJISI OLICHKH KOHTPOJISI

OIIK-1 - Crocoben
n3y4arb,
aHAIM3UPOBATh,
HCIIOJb30BaTh
MEXaHU3MBI
XHUMHAYECKUX
peaxkuui,
MPOUCXOJSIINX B
TEXHOJIOTHYECKUX
rpoueccax H
OKpY’Karollem
MHUpPE, OCHOBBIBASICh
Ha  3HaHHAX O
CTPOEHUU
BellleCTBa, NPUPOLE
XUMHYECKOH CBSI3HU

OIIK-1 - CnocobeH u3yuars,
aHAJIU3UPOBATh, UCII0JIb30BATh
MCXAaHHU3MbI XUMHYCCKUX
peaxiuii, MPOUCXOAALINX B
TEXHOJIOTUYECKUX Mpolieccax U
OKpY>KalolleM MHpE,
OCHOBBIBAsICh HA 3HAHUAX O
CTPOEHUU BELECTBA, TIPUPOIE
XUMHUYECKOH CBA3H U
CBOMCTBaX pa3jM4YHBIX KJIACCOB
XUMHYCCKUX DJICMCHTOB,

He 3nakoM ¢ MexaHU3MaMH
XUMUYECKHUX PEaKLui,
MIPOUCXOISIINX B
TEXHOJIOTMYECKUX TpoIeccax U
OKpY’KalolleM MHpE,
OCHOBBIBAsSICh Ha 3HAHUAX O
CTPOEHHUU BEILECTBA, IPUPOIE
XHUMHYECKOH CBS3H U CBOMCTBAX
Pa3IMYHBIX KJIACCOB
XAMHUYECKHUX DJIEMEHTOB,
COEJIMHEHUH, BEIIECTB U

Cnabo 3HaKoM C
MeXaHU3MaMH XUMHYECKUX
PEaKIuii, MPOUCXOAAIINX B
TEXHOJOTUYECKHX MTPOIECcCcax
1 OKPY’KaroIeM MHpE,
OCHOBBIBASICh Ha 3HAHUSX O
CTPOCHHU BEIIECTBA, IPUPOIEC
XMMHYECKOI CBSI3U 1
CBOMCTBAX pa3JIMYHbIX
KJIaCCOB XUMHYECKUX

Xopouio 3HaKOM ¢
MEXaHHU3MaMHU
XUMHUYECKUX peaKLnii,
MPOUCXOASIINX B
TEXHOJOTTYCCKUX
rnpoueccax u
OKpYXarolleM MUPE,
OCHOBBIBAsCh Ha 3HAHUAX
0 CTPOEHUU BEILECTBA,
MPUPOAE XUMHUECKON
CBSI3U M CBOMCTBAX
pa3IMYHBIX KJIaCCOB

Bnaneer MeXaHU3MaMH
XUMHUYECKHUX peakuui,
TIPOMCXOISIINX B

TEXHOJIOTHYECKUX Mpolieccax
U OKpyXarwoueMm  Mupe,
OCHOBBIBAsICh HAa 3HAHUAX O
CTPOEHUH BEIIIECTBA,
IIPUPOJE XUMHUYECKOH CBSI3U
M  CBOMCTBaX  pa3iIM4HbIX
KIJIaCCOB XUMHYECKHX
3JIEMEHTOB, COEUHEHUI],
BELIECTB U MaTEPUAIIOB.

u CBOMCTBaX N 3JIEMEHTOB, COSTMHEHU,

COEIMHEHNM, BEIIECTB U MaTepuasoB. XHMHYECKHUX DJIEMEHTOB,
Pa3IUYHBIX BEIIECTB U MaTEPHUAJIOB. o

MaTepHaosB. COEIMHEHUH, BEIIECTB U
KJIaCCOB

MaTepuasoB.

XUMHAYECKUX
2JIEMEHTOB,
COCIUHEHHNM,
BEIIECTB u
MaTepHAJIOB.
OIIK-2. Crnocoben | MOIIK-2.1. HUcnonesyer | He 3HakoMm ¢ matematnaeckumu | Crnabo 3HAKOM ¢ | Xopouio 3HakOM ¢ | Biameer MaremMaTHyecKMMH
HCIOJIB30BaTh MareMaTH4eCKHe METOJbl Js | METOJlaMH Ui pelIeHHs 3aJad | MaTeMaTHYeCKMMHU METOJaMHU | MaTeMaTHYEeCKUMU METOJaMU  JJIsl  pelleHust
MaTeMaTHYECKHE, pereHus 3a1a4 | mpodeccCHoHaTLHOM ISt pereHus 3a7a4 | MEeTOoJaMu ISl penieHus | 3aj1ad mpodecCHnoHaTbHOM
¢dusnueckue, npodeccruoHaTbLHOM TS TETPHOCTH. npodeccuoHaTbLHOM 3a/1a4y TS TETbHOCTH.
(uzuxo- JIESITEHLHOCTH. He AMEET TOHSTHS 0 | JeSTEeIBLHOCTH. npodeccuoHaTLHOM OTnn4HO 3HAKOM [¢
XAMHYECKHE, COBPEMEHHOM cocrosgHuu | VMeeT ciaOble MOHSTHSA O | JEITEIBHOCTH. COBPEMEHHBIM  COCTOSIHUEM
XAMHYECKHE WCCIIeIOBAaHUM B  yKa3aHHBIX | COBPEMEHHOM cocrostaun | Mmeer HOpMAaJIbHBIE | UCCIICIOBAaHUM B YyKa3aHHBIX
METO/IBI IS 001aCTAX 3HAHMIA. HCCIICIOBAHUN B YKa3aHHBIX | MOHSTHS O COBPEMEHHOM | 00JacTsX 3HAHUM.

25




peleHus 3a1a4 00acTsIX 3HAHWH. COCTOSTHUM
npodeccHoHaIBLHOM uccien0BaHui B
NI TEIbHOCTH. YKa3aHHBIX 00acTsX
3HaHUil.
HOIIK-2.2. Ucnone3yer | He 3nakom c ¢usmueckumu | Ciaabo 3HAKOM ¢ | Xopouio 3HakoM ¢ | Buagpeer (bu3YECKUMH
¢busudeckue  METOABI  JUIA | METOAAMH JJIsl peIIcHUs 3a1a4 | (GU3MYCCKUMU METOAaMHU s | (DU3UUCCKUMH METOJAaMHU | METOJaMHU  JJIsl  PCIICHUS
pelieHus 3a1a4 | IpoQecCHOHATEHON peuieHus 3ama4 | Uil peuieHus  3ajad | 3a1a4 NpodhecCHOHATbHOM
npodeccHoHaIBLHOI JIESITETIbHOCTH. npodecCHOHANBHOMN podecCHOHANBHOMN JeSITeIbHOCTH.
JESTENIBHOCTH He wumeer nosiATHS O | AEATEIBHOCTH. JIESATENBHOCTH. OTim4HO 3HAKOM c
COBPEMEHHOM cocrostann | Mmeer cmabeie momatus o | Hwmeer HOPMAJIbHBIE | COBPEMEHHBIM  COCTOSIHUEM
HCCIEIOBAaHUM B YKa3aHHBIX | COBPEMEHHOM COCTOSIHUM | MOHSTHUSI O COBPEMEHHOM | MCCIIEJOBAHUNA B YKa3aHHbBIX
00JIacTAX 3HAHWH. HCCIIEIOBAaHUI B YKa3aHHBIX | COCTOSIHUU 00J1acTAX 3HAHUMN.
00JacTaAX 3HAHUH. HUCCIIEI0BaHUMN B
YKa3aHHBIX 00acTIX
3HAHMH.
OIIK-5. Cnocoben NOIIK-5.1. Ocymectenser | He 3HaKOM ¢ METOUKON Cnabo 3HaKOM C ¢ METOAMKOH | 3HAKOM C C METOJUKOM TBepo 3HaeT METOAUKY
OCYIIECTBIATh SKCIIEPUMEHTAIbHbIE SKCIIEPUMEHTAIBHBIX SKCIIEPUMEHTAIBHBIX IKCIIEPUMEHTATBHBIX SKCTIEPUMEHTAITBHBIX
SKCHEPUMEHTANIbHBI | UCCIEAOBAHUS U UCHBITAHUS MO | UCCIENOBAHUMN U UCTIBITAHUM. HCCIICJOBAHUN U UCTIBITAHUN. | MCCIIEIOBAHMI U | UCCIIEIOBAaHUN U UCTIBITAHU.
€ HUCCIICOBaHMs U | 3aJaHHOU METOJUKE. IIpoBogut HCIBITAaHUN. IIpoBogut 6e3011n004YHO
HCTIBITAHUS o SKCIIEPUMEHTAIbHbIE [IpoBoaut 9KCIIEPUMEHTAIIbHbIC
3alaHHOM HCCIIEI0BAaHUS U UCTIBITAHMUS, JKCIIEPUMEHTAIbHbIE HCCIIEI0OBAHUS U UCTIBITAHMSL.
METOJIUKE, JIoIycKas ONpEJENICHHBIE | HCCAEAOBAHUS u
MIPOBOJUTH OIINOKH. WCIBITaHUS,
HaOIIOICHUS u Jorryckast ~ HeOoIbIime
HU3MEpEHUs c OIIMOKH.
y4eToM HOIIK-5.2. [Iposogur | Ilpu nposenenuu | [pu nposeneHuu | Ipu nposeneHun | Ilpu IIPOBEJCHUU
TpeboBaHU HEOOXOAMMBIE HAOMIONEHUA W | HEOOXOIMMBIX HAOIIONEHUH M | HEOOXOAMMBIX HAOIIONEHUN U | HEOOXOIMMBIX HEOOXOIMMBIX HaOIIOIEHNHA
TEXHUKHU HU3MEpEHUs c y4eToM | M3MepeHuil Tpy0o HapymaeT | U3MEpEeHUHl  JeMOHCTPHpYET | HaOIIOIeHHH u|H" HU3MepeHuit
0e301acHOCTH, TpeboBaHU TeXHUKHU | MpaBUIIa TeXHUKU | ciabble  3HAHUS  TPaBUI | U3MEpPEHUI JIEMOHCTPUPYET  OTJIMYHBIE
obpabareiBaTh M | GE30MACHOCTH 6e3omacHoCTH TEeXHHKH 0€30MacHOCTH JIEMOHCTPUPYET 3HaHWST TOPaBWI  TEXHUKHU
WHTEPIPETUPOBATH XOPOIIIKE 3HaHUS MPaBUI | 6€30MaCHOCTH
JKCIIEPUMEHTAIIbHBI TEXHUKH 6€30I1aCHOCTH
€ JJaHHbIE HOIIK-5.3. O6pabareiBaeT u | He ymeer oOpabareiBath u | I[lpu o00pabotke | OOpabaThIBacT bezommubouno
MHTEPIPETUPYET TMOIYUYEHHBIE | UHTEPIPETUPOBATH SKCINIEPUMEHTAJIBHBIX IaHHBIX | MOJIyYE€HHBIE oOpabatbiBaeT u
JKCIIEPUMEHTAIbHbIE JaHHbIE MOJIyY€HHbIE JIOIyCKaeT HeOOoJIbIIHE | YKCIEPUMEHTAIBLHBIC HUHTEPIPETUPYET
SKCIIEPUMEHTAJIbHbIE JaHHBIE. OMMOKH, HECKOJIBKO HETOYHO | JaHHBIC, HMHOTJA | TOJy4YeHHbIE
HHTEPIPETUPYET HETOYHO SKCIIEPUMEHTAIIbHBIE JaHHbIE
MOJIy4E€HHbIE PE3YJbTATHI. HHTEPIPETUPYET
[OJIy4Y€HHBbIE
Pe3yIBTATHL
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Ta6mmma 7 — Kputepuu onieHMBaHUs

Ouenka Kpurepun oueHnBanus
Bricokuil ypoBeHb «5» | OIICHKY «OTJHMYHO» 3acily’)KUBAaeT CTYJEHT, OCBOMBILWN 3HAHUS,
(oTMYHO) YMEHHS, KOMIICTCHIIMM U TEOpPEeTUYeCKUd wmarepuan 0e3
npo0esioB; BBIMOJIHMUBIIMKA BCE 3a/JaHUf, MPEIyCMOTPEHHBIE
y4eOHbIM IUIAHOM Ha BBICOKOM KAaue€CTBEHHOM  YpPOBHE;
MPAKTUYECKHE  HAaBBIKM  MPO(ECCHOHATBHOTO  MPUMEHEHUS
OCBOCHHBIX 3HaHUU CHOPMUPOBAHEI.
Cpennuii ypoBeHb «4» | OLICHKY  «XOPOILIO»  3aCIy>KUBAaeT CTYICHT, MPAKTUYECKU
(xoporo) MOJIHOCThIO OCBOMBILIMN 3HAHWSA, YMEHHS, KOMIICTCHIIMH U

TEOPETUYECKH MaTepuain, YyueOHbIe 3aJaHus HE OIICHEHbI
MaKCUMaJbHBIM YHCJIOM OayIoB, B OCHOBHOM c(opMHUpOBaT
IPAKTUYECKHE HABBIKU.

IToporoBblii ypoBEHb
«3»

(YZIOBIETBOPUTENBHO)

OLICHKY «Y/10BJIETBOPHUTEJIBHO)» 3aCITy)KUBACT CTYACHT, YACTHYHO
C TpoOeraMu OCBOWBIIMKM 3HAHWS, YMEHHS, KOMIICTCHIIUH H
TEOPEeTHUYECKUI Marepuall, MHOTHE y4deOHble 3alaHus 00 He
BBIIIOJIHMII, JMOO OHM OIIEHEHHI YHCIOM Oa/uIoB OJIM3KHUM K
MHHAMAJIbHOMY, HEKOTOpBIE  TPAaKTHYECKHE HAaBBIKHM  HE
c(OpMHUPOBAHBI.

MuHuUMaIbHBIN YPOBEHD
«2»

(HEyJOBIETBOPUTEIHHO)

OLICHKY «HEYI0BJICTBOPHUTEIbHO» 3aCIIy)KUBACT CTYACHT,

HE OCBOMBUIMHI 3HAHWS, YMEHUs, KOMIIETCHIIMM U TEOPETUYECKUI
Mmarepual, y4yeOHble 3aJaHHs HE BBIIOJHWI, IPAKTHUYECKHUE
HaBBIKH HE CHOPMUPOBAHBI.
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6.YYHEBHO-METOJANYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

6.1. YuyeOHasi muTeparypa, nedyaTHbie U31aHUA 0M0IM0TedHOr0 GOHIA, DJIEKTPOHHbIE

H31aHus.
bubnnoreynsrit (1)OH,Z[ YKOMIUICKTOBAaH IIC€YaTHBIMH H3JaHUAMH K3 pacdy€Ta HE MCHEC

0,25 ax3eMIuIsipa KaXa0ro U3 U3/IaHUN, YKa3aHHBIX HIDKE HAa KXKIOT0 00y4aromerocs u3 4ucia
JUI, OJHOBPEMEHHO OCBaMBAIOUIMX COOTBETCTBYIOUIYIO JUCUUIUIMHY (MOAyib). W3manus,
HaxoJdIIMecs B DJJICKTPOHHOM JOCTyIne (AJIEKTPOHHBIM pecypc), YAOBIECTBOPSIOT 3TOMY
TpeOOBaHUIO aBTOMATHYECKU. DIIEKTPOHHBIN JOCTYII MPUBEJCH B BUJIE CCHIJIOK MOCIIE OOBIYHOTO
ONUCAHUS U3/IaHUS.

W3narens-cTBO Ha3nauenue, Bujg Kos-so
Ne i/ ABTOP(BI) 3arnaBue B — ’ I FI;H b 9K3. B
’ OuO-THoTeKe
6.1.1. O.A. PeyroB, Oprannyeckas Mocksa: https://e.lanbook.co | DmexTpoHHBIi
A.JL Kypu, xumus Hacrs 1 JlabopaTopus m/book/166749 pecypc
K.II. Bytun 3HaHWif, 2021 — | (mata oOpameHus: | OHOIHOTEKH
Yacte 1 —2021. | 11.04.2022). — | HI'TY]
—570c. —ISBN | Pexxum  moctyma: | (https://e.lanbook.
978-5-906828- | mus asropus. | com/)
42-2. MOJIb30BaTENEH. Jlans: OBC
6.1.2. O.A. PeyTos, Oprannyeckas O.A. PeyTtos, URL: DNEeKTPOHHBIN
AJL Kypn, xumust Yacts 2 | AJL Kypu, https://e.lanbook.co | pecypc
K.II. Bytun K.IL Bytun. — | m/book/166750 OubIHOTEKH
10-e map. - | (mata oOpamenus: | HI'TY]
Mocksa 11.04.2022). — | (https://e.lanbook.
Jlabopatopus Pexxum  goctyma: | com/)
3HaHuu, 2021 — | goa apropus. | Jlane: ObC
Yacts 2 — 2021. | momp30BaTeINei.
— 626¢. — ISBN
978-5-906828-
43-9.
6.1.3. O.A. Peyros, Oprannyeckas Mockaa YueOHuK DNCKTPOHHBIN
AJL Kypn, xumus Yacte 3 | Jlaboparopust URL: pecypc
K.II. Bytun suanmii, 2021 — | https://e.lanbook.co | 6GuGmHoTEKH
Yacts 3 — 2021. | m/book/166751 HI'TY]
— 547 c. — ISBN | (nara o6pamenus: | (https://e.lanbook.
978-5-906828- 11.04.2022). — | com/)
41-5. Pexxum  poctyma: | Jlame: 9BC
JUIst aBTOpU3.
110JIb30BaTENIEH.
6.1.4. O.A. Peytos, Oprannyeckas O.A. PeyTtos, URL: DNEeKTPOHHBIN
A.JL Kypn, xumust Yacts 4 | AJL Kypu, https://e.lanbook.co | pecypc
K.II. Bytun K.IL Bytua. — | m/book/166752 oubmmoTeku
T-¢ W31, — | (mara oOpamenus: | HI'TVY]
Mocksa: 11.04.2022). — | (https://e.lanbook.
Jlaboparopus Pexxum  mocryma: | com/)
3HaHuu, 2021 — | goa aBropus. | Jlans: ObC
Yacts 4 — 2021. | monp3oBaTeIe.
— 729 c. — ISBN
978-5-906828-
40-8.
6.1.5. Tpasens B.®. Opraangeckas Mocksa: YyeOHoe mocobue | [DneK-TpOHHBIN
xumust T.1 JlaGopartopus https://e.lanbook.co | pecypc
sganuii, 2020. — | m/book/151522 OnbIMOTEKH
401 c. (mata oOpamenus: | HI'TY]
ISBN  978-5- | 11.04.2022). — (https://e.lanbook.
00101-746-2 Pexxum  mocryma: | com/)
JUTSt aBropus. | Jlans: OBC
10JIb30BaTEEH.
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6.1.6. Tpasens B.O. Oprannyeckas Mocksa: VYuebHuoe rnocodue | [INEKTPOHHBIN
xumust T.2 Jlaboparopus https://e.lanbook.co | pecypc
3HaHHH, m/book/151523 OHOTHOTEKH
2020. (mata oOpamenus: | HI'TY]
— 550c. — ISBN | 11.04.2022). — | (https://e.lanbook.
978-5-00101- Pexxum  moctyma: | com/)
747-9. TS aBropu3. | Jlanp: OBC
MOJIb30BATENEH.
6.1.7. Tpasens B.O. Opraangeckas Mocksa: YyebHoe mocobue | [DmeKTpOHHBIH
xumust T.3 JlaGoparopust https://e.lanbook.co | pecypc
3HAHUH, m/book/151524 OUOIHOTEKH
2020 — Tom 3 — | (mata oOpamenus: | HI'TVY]
2020. — 391 c. — | 11.04.2022). — | (https://e.lanbook.
ISBN 978-5- | Pexxum  jmoctyma: | com/)
00101-748-6 ULt aBtopus. | Jlans: OBC
10JIb30BATEIEH.
6.2. CnpaBouHo-0ubIMOorpaduyeckas Jureparypa
W3patenscTBO, roxa Hasnauenue, Bun Koz-so
Ne /m ABTOp(BI) 3armasue I > P FI;H b JK3. B
’ Oub-TMoTeKe
6.2.1. | Bopormies, 1.B. Opraandeckas | 4-e uzn. — Mocka: | YueOHOe mocooue DNEKTPOHHBIN
XUMHS: JlabopaTopus URL: pecypc OMOIHOTEKH
TepMHUHBI  ® | 3HaHwWi, 2020. https://e.lanbook.com | HI'TVY]
OCHOBHBIE 362 c. — ISBN 978- | /book/135514 (mata | (https://e.lanbook.c
peaKum : 5-00101-752-3. obparleHus: om/)
11.04.2022). — | Jlans: OBC
Pexxum nmocrtyna: mist
aBTOPU3.
10JIb30BATEIEH.

6.2.2. | B.®. TpaBeHs, [pakTukym Mocksa Y4ebHOe mocobue [DnexTponHsIit
A.E. lllexotuxusx; | Mo Jlabopartopus https://e.lanbook.com | pecypc 6ubarorexu
moj  pemaknweil | opraHmyeckod | 3HaHmid, 2021. /book/176460 (mata | HI'TVY]

H.C. 3e¢uposa. XUMUH: 595c. — ISBN 978- | ob6parenust: (https://e.lanbook.c
y4eOHoe 5-00101-083-8 21.02.2022). — | om/)
nocobune Pexxum pocrtyna: i | Jlans: Ob6C
ABTOPU30BAaHHBIX
10JIb30BaTENICH.

6.2.3. | B.®. TpaBeHb, 3anaun mo | Mocksa: Y4ebHOe mocobue [DnexTponHsIH
A.YO. CyxopykoB, | opranudeckoii | JlaGopatopus https://e.lanbook.com | pecypc GubaroTexu
H.A. Tloxapckast | XuMuu sHanui, 2020. /book/151499  (mata | HI'TY]

267c. — ISBN 978- | obpamienus: (https://e.lanbook.c
5-00101-895-7. 12.04.2022). — | om/)
Pexxum pocrtyna: g | Jlans: Ob6C
aBTOPH3.
10JIb30BaTENeH.

6.3. MeTonnueckne yka3aHusi, peKOMEHIAIUM M IPyIrue MaTepHaJIbl K 3aHATHAM
Metoauueckre yka3aHMs W PEKOMEHJAIUHM IO MPOBEACHHUIO KOHKPETHBIX BHUIOB Y4E€OHBIX
3aHATUH 10 TucuuIUIMHe « OpraHuyeckas XumMus» Haxosatcs Ha Kapeape TOIIuXOB.
«HomenknaTypa opraHu4ecKux COCIUHEHUIN

6.3.1.
6.3.2.
6.3.3.
6.3.4

6.3.5.

«MeTobl BEIASICHUS U OYUCTKH OpPraHnuvCCKux CO

«MeTobI HICHTU(PUKAIIUA OPTAHUYECKUX COSTMHEHU
«AHanu3 OLeHKU BIUSHUSABI CTPYKTYPHBIX U3MEHEHUN B OPraHUYECKUX MOJIEKYJIaxX U
4aCTHUIAX HA UX PEAKIIMOHHYIO CITOCOOHOCTH METOJIOM AJIEKTPOHHBIX 3P PEKTOB

3aMECTUTEIIEN

«Peaxuu anupatnyeckoro HyKI€o(GUILHOTO 3aMEILEHUS
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6.3.6. «KauecTBeHHBIN aHATN3 OPraHUYECKUXCOCAMHEHUH 10 (PYHKITMOHAIBEHBIM TPYIITIaM»

6.3.7. «Teopus apoOMaTHYECKOTO COCTOSTHHSI»

6.3.8. «Peakuuu 3amenieHus B apeHax»

6.3.9. «XuHOHBI

6.3.10. «ITnaanpoBanue U MpOBEICHNE MHOTOCTAIUMHOTO CHHTE3a»

6.3.11. «HyxneopunpHoe 3amelienue y SP>-rubpuaHOro aroMa yriepoaa KapooHuIbHOM
IPYIIIBI»

7T.AHOOPMALINMOHHOE OBECIIEYEHUME JUCHUIIJINHBI

Y4eOHblii mpolecc MO JAUCHUIUIMHE oOOecredyeH HEeOOXOAMMBIM  KOMIUIEKTOM
JMIIEH3UOHHOTO M CBOOOJHO PacIpOCTPaHSIEMOr0 MPOrpaMMHOTO OOECTeUeHHs, B TOM YHCIIEe
OTEUYECTBEHHOI'O0 IPOM3BOJCTBA (COCTaB MO TUCIUIUIMHE ompeneiaeH B Hactosmed PIIJ u
MOJIEKHUT OOHOBIICHHIO MTPH HEOOXOAUMOCTH).

7.1. IlepeyeHb pecypcoB HMH(OPMAIMOHHO-TEJEKOMMYHMKAIIMOHHON ceTn «WHTepHeT»,
HEO0XO0AUMBIX /IJIfl OCBOEHM S TUCIHUIIIMHBI (MOXYJIA)

1. Hayunas  onektponHas  Oubnmoreka  E-LIBRARY.ru. -  Pexum  gocryna:
http://elibrary.ru/defaultx.asp
2. Dnektponnbiii pecypc Oubmuoreku HITY (https://e.lanbook.ru/)Jlans : snexTpoHHO-

oubnuoreuynas cuctema. [DIeKTpoHHBIN pecypc]. — Pexxum mocryna: http://elib.tolgas.ru./ -
3ary. ¢ ’KpaHa.

3. DnexTpoHHO-OMOMMOTeYHass cucremMa Znanium.com [DIeKTpoHHBIH pecypc]. - Pexum
nocryma: http://znanium.com/. — 3aru. ¢ skpaHa.

4. OrtkpeiToe oOpa3zoBaHue [DieKTpoHHBIN pecypc]. - Pexxum mocrtyma: https://openedu.ru/. -
3ary c 3kpaHa.

5. Polpred.com. O630p CMMU. IlomHOoTEeKCTOBAs, MHOTrOoOTpacieBas 0Oa3a maHHbIX (B/])
[DnexkrponHslii pecypce]. - Pexxum mocrtyna: http://polpred.com/. — 3ar. ¢ sxpana.

6. basel nmanHBIX BcepoccHiicKOro WHCTHTYTa HAyYHOH W TEXHHYECKOW WH(OpMAanuu
(BUHUTU PAH) mo ecTecTBEHHBIM, TOYHBIM M TEXHHUYECKHM HayKaM [DJIeKTpOHHBIN
pecypc]. - Pexxum mocryma: http://www.viniti.ru. — 3ari. ¢ sxpana.

7. YuuBepcuterckas WH(popManmoHHas cuctema Poccus [DnekTpoHHBIA pecypc]. - Pexum
noctyma: http://uisrussia.msu.ru/. — 3ar. ¢ 3kpaHa.

7.2. IlepeyeHb NPOrPaMMHOIO0 o0ecnieYyeHNs] U MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTEM
Tabnuua 8 — IlepeueHb 371EKTPOHHBIX OMOIMOTEUHBIX CHCTEM

Ne HaumenoBaHue Ccbliika, 10 KOTOPOit
IbC ocymiecTBisiercs 1octyn Kk 9bC

1 KoncynbranT ctyaenta | http://www.studentlibrary.ru/

2 Jlaub https://e.lanbook.com/

3 HOpaiir https://biblio-online.ru/

B tabmmme 9 ykazan mepedeHb NMpodeccHOHAIBHBIX 0a3 JaHHBIX W WH(HOPMAITMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOPBIM o0ecreueH NocTyn (yOalleHHBIH A0cTyI). J[aHHBI nepedeHb
MO/IJIEKUT OOHOBIIEHHUIO B cCOOTBeTCTBHH ¢ TpeboBanusimu GI'OC BO.

Tabmuma 9 — IlepedeHb coBpeMeHHBIX TPO(eCcCHOHANBHBIX 0a3 TaHHBIX U HHPOPMAIIMOHHBIX
CIIPaBOYHBIX CUCTEM
| Ne | HaumenoBaHue nmpogeccHoHATBLHOI 0a3bl | JocTtyn k pecypey (YAaJeHHBIH JOCTYI ¢ |
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JAHHBIX, HHPOPMALHOHHO-CNIPABOYHOM

YKa3aHHeM CCBLIKH/I0CTYI U3 JIOKAJIbHOM

CHCTEMBI CeTH YHUBEPCUTETA)
1 2 3
1 Baza maHHBIX CTaHAAPTOB M PETJIAMCHTOB https://www.qgost.ru/portal/gost
POCCTAHIOAPT /[home/standarts
2 Ilepeuenp mpodeccrnoHaIbHBIX 0a3 JTaHHBIX U https://cyberpedia.su/21x47c0.html

I/IHq)OpMaHI/IO HHBIX COPAaBOYHBIX CUCTEM

8. OBPA3OBATEJIBHBIE PECYPCBI JJ1s1 UTHBAJIMAOB U JIUL C OB3

B Tabmuume 10 ykazan mnepedeHb 0OOpa30OBaTENBHBIX PECYPCOB, UMEIOIUX (OPMBI,
aJlalTHPOBAHHBIC K OTPAHUYCHUSM HX 3/I0POBbs, & TAKXKE CBEICHUS O HAJMYHMU CIICLHATbHBIX
TCXHUYCCKHUX CpCIACTB O6y‘IeHI/I$I KOJUICKTUBHOI'O W HWHAWBUAYAJIBHOI'O I10JIb30OBAHHA. HpI/I
3aII0JIHCHUH TaOJIMIBI MOXKET OBITh HCIOJIb30BaHAa MH(pOpMANUs, pa3MelICHHAs B MOJpa3zeie

«JloctynHas

cpcaa»  CriCuuainu3upoOBaAHHOIO

pazznena

caita HITY «Csenenus 00

obpa3oBaTenbHOM opranu3aum» https://www.nntu.ru/sveden/accenv/

Tabmuma 10 — OOpa3oBaTenbHBIE peCyPCHl Ut HHBAIKMAOB 1 Jui ¢ OB3

Ne

Ilepeuensb 00pa3zoBaTe/bLHBIX
pecypcoB, NPHCHOCO0IeHHBIX IJIsI
HCTO0JIb30BAHNS MHBAIHIAMH H
annamu ¢ OB3

CBeZ[eHI(lﬂ 0 HAJITMYHMHA CIIeHNHAJTBbHBIX

KOJIJIECKTUBHOI'0O H HHAMBHUIYAJIbHOI'0

TeXHHYECKHX CPe/ICTB 00y4YeHusI

M0JIb30BaHUSA

OBbC «KoHCyNIbTaHT CTyAEHTa»

03BYYKa KHHT U yBEIMUCHHE MpHUPTa

9BC «JIauo»

CIelHaIbHOe
CHHTE3aTOp pedH,
TEKCThI KHUT M MCHIO HaBUTaIN

MOOMIIBHOE
KOTOpBIi

NpUJIIOKECHHUE -
BOCTIPOU3BOAUT

3BC «IOpaiit»

BepCHs TS CTAO0BUISIIINX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE, HEOBXOJIUMOE IJIs1

OCYHIECTBJIEHUA OBPA3OBATEJIBHOI'O INPOLECCA 110 JTUCHUIITIMHE

JI7is KOHTaKTHOW M CaMOCTOATEIBHOW pabOThl 00ydYarOIIUXCS BBIIEICHBI MMOMEIICHUS,

OCHAIIEHHBIE KOMITBIOTEPHOU TEXHUKOHN ¢ MOAKIIOYeHUEM K ceTH "HMHTepHeT" u olecreueHuemM
JOCTYyTa B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENbHYIO Cpe/ly OPraHu3alluu:

No HammenoBanne  aynutopuii ¥ | OCHaIEHHOCTH ayIUTOPHUA Ilepeuens JIMLIEH3UOHHOTO
B HOMeIIeHUH Kadeapbl U IOMELICHHI NPOrpaMMHOT0 obecredeH s

1 1160 1. JIocka MarHUTHO-MapKepHas; 1. Windows SL 8.1 (moamucka Dr.
KommbroTepHsblii KJIacc (s | 2. Pabouee MecTo mpenoaBarels; Spark Prem. 700087777); (13 )
MPOBEICHUS 3ansituii | 3. Pabovee mecTo cryzenTa - 12 ger. 2. Adobe Acrobat Reader X
naboparopHoro u mpaktuueckoro | 4 Ilepconanbhbie kommbioTepsl, Intel(R) | (Freeware);
THII, TPYIIIOBBIX u | Core(TM) i3-3220 CPU @ 3.30 GHz | 3. Ms Office St 2013 (Ms Open
MHIUBHIyalbHBIX  KOHCyjbTamui, | 4,00 T'b O3Y /HDD 500, B cocraBe | License Ne 62381369) (13 mrr);
TEKyIIEeTro KOHTPOJIS W | JIOKAIBHOW BBIYMCIMTENBHON cetH, ¢ | 4. Ms Access 2007(Dr. Spark Prem.
MPOMEXYTOYHOI aTTecTaluu, A | HOAKIoueHHeM K uHrepHery. (10 mrt.) 700087777) (13 mrr);
CaMOCTOSTENTFHON pabotsr | 5. ITepconanbsHbIe komrbioTepel, | 5. AUtoCAD 2019  (Ceremas
CTY/ICHTOB, kypcoporo | Intel(R) Pentium(R) CPU G2030 @ | ceps.lics (HI'TY)) (13 wr);
MPOEKTUPOBAHMUS, BeimostHeHust | 3.00 GHz 4,00 I'b O3V /HDD 1000, B | 6. Dr.Web  (OO0me  WHCTHT.
KYPCOBBIX pabor); 603155, | coctaBe JIOKAaNbHOW BBIYMCINTENbHONW | moamucka) (15 mr);
Humxeropozckas o0JiacTs, r. | cery, ¢ monkimoueHueM k uHrepHery. (3 | 7. ZView (Freeware);

Hwuxunit Hosropon, yn. Mununa,
oM 24, kopr. 1

IIT.)

6. ITepconanbHble KOMIIBIOTEPBIL,
Intel(R) Core(TM)2 CPU 6320 @ 1.86
GHz 1,00 I'b O3Y /HDD 1599, B
COCTaBE JIOKAJIbHOW BBIYUCINTEIBHON
CeTH, C MOJAKIIOYEHNEM K HHTEepHeTYy. (2
IIT.);

8. AnyLogic (Free PLE);

9. Deductor Academic (6ecruiaTHas
HeKkoMMepueckas Bepcust Deductor);
10. VirtualBox (Free);

11. Cell-Design (Demo);

12. Mamnas OC 2.0 (Free);

13. ADTester (Free);
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HaumenoBanue  ayautopuit u

OcHaleHHOCTb ayAUTOPUiL

Hepequb JIMIOCH3UOHHOI'O

Ne MOMEIICHUH KadeIpbl U TTOMEIIEeHUH MPOrpaMMHOT0 00eCeYECHUs!
7. MuorobyskunonaneHelii  ammapat | 14. DBSolveOptimum (Free);
Xerox  work center PE 220 | 15. MSOffice 2007 Standard
8. [lpunTep HP LaserJet 1020 Russian Academic OPEN No Level
(Microsoft Open License Academic
Ne 45990647 (6eccpounast)) (1 mrr.);
16. WinXP (Dream Spark Premium
700087777) (2 wrt.);
17. ABBYY Fine Reader 9.0
Corporate Edition (AF90-3S1P03-
102 6eccpounas) (1 wr.);
18. Zoom (Free) (1 mit.).

2 1345 1. locka meroBasi; 1. Windows SL 8.1 (moamucka Dr.
MynsTumenuiiHas ayautopust (s | 2. DKpaH HACTCHHBI; Spark Prem, norosop Ne 0509/KMP
MPOBE/ICHUS 3aHATHH JICKIIMOHHOTO | 3. Pabouee MecTo mpemnomaBaTens; ot 15.10.18);

W CEMHUHAPCKOTO THIIA, TPyHmoBeIX | 4. Pabouee mecTo crymeHTa - 28 ded. 2. Dr.Web (c/H GMN9-DSLH-
Y MHJMBUYalbHBIX KOHCYJbTanui, | 5. Mynertumenuitaeiii mpoekrop Epson | G4U1-LWG6H ot 11.05.23);
TEKYIIEro KOHTPOJIS n | ER; Pacnipoctpansiemoe o cBoO01HOM
MIPOMEXYTOYHOM arrectanun) | 6. [lepcoHanbHBI KOMTIBIOTED, Intel(R) | mmmen3nu:
(xadenpa «Texnomorust | Core(TM) i3-3220 CPU @ 3.30 GHz | 3 Adobe Acrobat Reader X
aneKkTpoxuMuieckux mpousBoacts | 4,00 I'b O3Y /HDD 500. (Freeware);
U XUMUHU OPTaHUYECKUX BEIIECTBY), 4. P7 oduc
603155, Hwmxeropoackass obnacts, 5. Zoom (Free) (1 mr.)
r. Hwxnuit  Hosropom,  yi.
Mununa, 1om 24, kop. |
JlaGoparopus «Opranuueckas xumus» (ayn. 1222):

1) KOMILJICKT O60py,HOBaHI/I$I AJIL UIBMCPECHUSA TEMIICPATYPHI IJIABJICHUA

2) KOMIUIEKT 000PYI0BaHUS ISl U3MEPEHHUS TEMITEPATyPhl KUTICHHS,

3) KOMILJICKT J1a60paT0pHoro O60py,Z[OBaHI/I$I AJI1 pasaciICHUsS TBEPAbIX OPraHUYCCKHUX BCIICCTB,

4) KOMIUIEKT JIADOpaTOpHOTO 00OPYIOBaHUS ISl pa3/iesieHus (MIEPErOHK ) KUIKUX OPraHHYECKUX
BEIIIECTB;

5) KOMIUIEKT 00OpYyJIOBaHHs JUIsl CHHTE3a OpOMHUCTOrOo OyTWiIa MO PEakiuh HYKJICOPHILHOTO
3aMCIICHUA,

6) KOMIUIEKT 000pYyIOBaHHUSI JJIsl CHHTE3a -HUTPOAICTAaHUIIH/IA,

7) KOMIIJICKT O60pyI[OBaHI/I$I JJI TIOJTYYCHU A IT-HUTPOACTAHUIINHA,

9) KOMIUTIEKT 00OPYIOBAHUS ISl TOJNYUCHHS [T-XUHOHA.

10) komIuTeKT 000PYIOBaHHMS LIS MTOTYUYEHHS YKCYCHO-OYTHIIOBOTO dupa.
11) koMIUIEKT 000y I0BaHHMS JJIs TPOBEICHHS KaUeCTBEHHBIX PEAKIHi OPraHMIECKUX COSTUHECH.

10. METOANYECKHUE PEKOMEHJALIMU OBYYAIOIIIUMCH 11O OCBOEHUIO

T CHUTIIMHBI

10.1. O0mue MeToaMYeCKHEe PEKOMEHIALMH 1JIsl 00Y4AI0IIMXCSI 10 OCBOCHHIO
AUCHHUIIJINHBI, 06Pa3OBaTeJIle)Ie TEXHOJOINHU

Jucruninna

peanusyercs

nocpecaACTBOM

IMPOBCACHU A

KOHTAKTHOM  paboThl ¢

oOygaromuMucs (BKIIFOYasi MPOBEJCHUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH), CAMOCTOATEIbHON
paboThl 00yHYAIOIINXCSI U TPOMEKYTOUYHOM aTTeCTaIiH.
KonrakTHas paboTa: aynuropHas, BHeAy AUTOPHASI.
[Ipu npenonaBanuu AUCUUILIUHBI «OpraHuyecKas XuMHUsD, UCIIOJIb3YIOTCSI COBPEMEHHBIE
06pa3OBaTeJ'II)HBIe TEXHOJIOTHH, ITO3BOJIAIOIHUE ITOBBICUTh AKTUBHOCTb CTYACHTOB ITPU OCBOCHUU
MaTepuaiga Kypca W TPEJOCTaBUTh MM BO3MOXHOCTh J(PGEKTHBHO pealn30BaTh Yachl

CaMOCTOSITENIbHOM pabOTHI.
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JIns CTYIEHTOB CO3aH KpPAaTKWM OMOPHBIA HSJIEKTPOHHBIM BapHaHT JIEKIIMOHHOIO
MatepHaia Kypca. DJIeKTpOHHBIA KOHCHEKT Haxoautcs Ha kKadenpe «TOII u XOB» u moxer
OBITH TMOJIy4eH CTYACHTOM B CIy4yae MPOIYCKOB 3aHATUN IO YBAKUTEIbHBIM MPUYMHAM HIIU
BBIHY>KJICHHOTO II€PEBOA 3aHATHI B JUCTAHIIMOHHYIO (OpMY.

Ha nexnusx, mpakTHUeCKUX U JIaOOPaTOPHBIX 3aHATHSAX PEAU3YIOTCAd WHTEPAKTHBHBIC
TEXHOJOIMH, IPUBETCTBYIOTCS BOIPOCHI U  OOCYXKIEHHUS, HCHOJb3YETCSI JIMYHOCTHO-
OPUEHTUPOBAHHBIN MMOAXO0JI, TEXHOJIOTHS PabOThl B MaJbIX I'PYIIAaX, YTO MO3BOJISIET CTY/IEHTaM
OPOSIBUTH CEO0s, TMOIYYUTh HABBIKM CAMOCTOATENBHOTO H3Y4YCHHsS MaTepualia, BBIPOBHSTH
YpOBEHb 3HaHUH B TPpYIIIIE.

Bce Bompochl, BO3HUKIIME MPH CAMOCTOSATENBHOW paboTe HajA JOMAIIHUM 33JaHHEM,
noJpoOHO pa3duparoTcss Ha JAOOPATOPHBIX 3aHATUAX, MPAKTHUECKUX 3aHITHSIX M JICKIHIX.
[TpoBoasITCSI MHAMBUAYAIbHBIE U TPYIIOBbIE KOHCYJbTAllMM C HCIIOJIB30BAHMEM, KaK BCTpEY
CTYJEHTaMH, TaK U COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJIOTWH: 4YaT, AJIEKTPOHHAs IOuTa,
Skype, Zoom.

WNuunuupyercss akTUBHOCTb CTYJIEHTOB, TOOLIPSIETCS 3a/laHue JIIOOBIX BOMPOCOB IO
MaTepuaity, NPAaKTUKYeTCs WHIWBUIYaJbHBIM OTBET HA BOIPOCHI CTYACHTA, PEKOMEHIYIOTCS
METOJIbl YCIEIIHOTO CaMOCTOSITEIBHOTO YCBOGHUS MaTepHalia B 3aBUCUMOCTH OT YPOBHS €ro
0a30BOIi TOATOTOBKH.

Jlis olleHKHM 3HAHUM, YMEHUN, HABBHIKOB U YPOBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIIUN
npUMeHsieTCsl 0aJTbHO-PEHTHHIOBAsE CUCTEMa KOHTPOJISL U OLIGHKH YCIIEBAEMOCTH CTYACHTOB B
MPOLIECCE TEKYLIEr0 KOHTPOJIS.

[IpomexyTouHas aTTecTanus MPOBOAUTCS B (opMe HK3aMEeHa € YYeTOM TeKyllen
yCIEeBaeMOCTH.

Pe3yabTaT 00yyeHus1 cunTaercsi c()OPMUPOBAHHBIM HA MOBBIIIEHHOM YPOBHE, €CIH
TEOPETHUECKOE COJIep KaHNE Kypca OCBOCHO MOJHOCTHIO. [Ipn yCTHBIX coOeceoBaHUSAX CTYICHT
MCYEPIBIBAIOIE, TIOCIEI0BaTeIbHO, YE€TKO M JIOTMYECKH u3JlaraeT Yyd4eOHbI MaTepual;
CBOOOJIHO CIIpAaBISIETCS C 3aayaMH, BONMPOCAMU M APYTHMMH BHUJIAMU 3aJaHUM, UCIIOJIB3YET B
OTBETE JOMOJHUTENbHBIN Marepual. Bce mpemycMoTpeHHBIE paboueil y4eOHOM mporpaMMoit
3a/IaHUS BBITIOJIHEHBI B COOTBETCTBUU C YCTAHOBJICHHBIMH TPEeOOBAaHUSMH, CTYIEHT CIOCOOEH
AQHAJIM3UPOBATh TOJYUYEHHBIE PE3YJIbTaThl, MPOSBIAET CAMOCTOATEIbHOCTh MPU BBINOJHEHUU
3aJaHH.

Pe3yabTar 00yueHusi cunraercs C()OPMHPOBAHHBIM HA NOPOrOBOM YPOBHE, €CIHU
TEOPETHUECKOE COIepKaHNe Kypca OCBOCHO MOMHOCThIO. [Ipu yCTHBIX coOeceoBaHUAX CTYICHT
MOCIeA0BATENbHO, YETKO U JIOTHUECKU CTPOMHO H31araeT y4eOHBbI MaTepual; CIpPaBIISETCS C
3a/1auaMy, BOMPOCAMH M JPYTUMU BHJIaMH 3a/JaHHM, TPEOYIOIIMX MPUMEHEHUs 3HAHWM; BCe
MpeyCMOTPEHHbIE palbouell ydyeOHOW MporpaMMol 3alaHus BBIOJHEHBI B COOTBETCTBHUHU C
YCTAaHOBJICHHBIMH TPEOOBAHUSIMH, CTYJEHT CIIOCOOCH aHAM3UPOBATH MOJYYCHHBIE PE3YJIbTATHI;
MIPOSIBIISIET CAMOCTOSTEIbHOCTh IIPH BBIMOJIHEHUU 3aJaHUI

PesyabTar oOyueHHsi cuMTaeTci Hec()OPMMPOBAHHBIM, €CIHU CTYACHT TIpH
BBHITIOJTHEHUH 33/IaHUi HE JEMOHCTPUPYET 3HaHWUN yuyeOHOro MaTepuaia, JOMyCKaeT OIIMOKH,
HEYBEPEHHO, C OOJBIIUMHU 3aTPYJHEHUSMH BBITIONHSACT 3a7aHusl, HE JEMOHCTPHUPYET
HEOOXOJUMBIX YMEHHUMN, Ka4eCTBO BBIMOJTHEHHBIX 33/JIaHUN HE COOTBETCTBYET YCTAHOBJICHHBIM
TpeOOBAHUSIM, KAaYECTBO MX BBITIOJHEHHUS OIICHEHO YMCJIOM OaJJTIOB HIDKE TPEX MO OINEHOYHOH
CHUCTEME, YTO COOTBETCTBYET JIONOPOTOBOMY YPOBHIO.

10.2. Meroanuyeckue yKa3aHus JJI1 3aHSATHI JeKIIMOHHOIO THIIA

JIeKMOHHBI KypC TpeArnojiaraeT CHCTEMAaTHU3UPOBAHHOE M3JI0KEHHE OCHOBHBIX
BOIPOCOB TEMATHUYECKOTO TIUIaHAa. B Xole NeKIHOHHBIX 3aHSITHA pPACKPHIBAIOTCS 0a30BbIC
BONPOCHl B pamKax Kaxkaol Tembl aucuuiinHbl (Tabmuna 4). O603HayaroTCs KIIIOUEBHIE
ACTMEeKThl T€M, a Tak)Ke JeNal0TCs aKIEHThl Ha HauOoJiee CIIOKHBIE W BaXKHBIC TOJOXKECHHS
M3y4aeMoro Marepuayia. Martepuanbl JICKIHUU SBISIOTCA OMOPHOM OCHOBOM ISl MOJATOTOBKH
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00yJaronuXxcsl K MPAKTUYCCKUM 3aHATHSAM / JTaOOpaTOpHBIM paboTaM M BBIOJTHEHUS 3aJaHUN
CaMOCTOSITENIbHOM paboThl, a TaKKE K MEPONPHUSATUSM TEKYIIETO KOHTPOJS YCIEBAEMOCTU U
IPOMEKYTOYHOM aTTECTAIIMH IO AUCITUTUINHE.

10.3. Meroauyeckue yKa3aHus M0 OCBOEHHUIO TUCIHUILUIMHBI HA JIA00PaTOPHBIX padoTax
[ToaroToBKy K Kaxm0i 1abopaTopHOi paboTe CTYACHT JOJDKEH HauaTh ¢ O3HAKOMIICHUS
C IUJIAHOM 3aHATHS, KOTOPBIA OTpa)kKaeT CcoJepiKaHue TMpeasiokeHHOM Tembl. Kaxnas
BBITIOJTHEHHAsI paboTa ¢ 0(OPMIICHHBIM OTYETOM U TMOJICKHT 3aIUTE Y MPEToaaBaTels.

[Tpu oueHnBaHMM 1a0OPATOPHBIX PAOOT YUUTHIBACTCS CIEAYIOLICE:
Ka4eCTBO BBIMOJIHEHUS HKCICPUMEHTAIBHO-TIPAKTHYECKOM YacTH padoThl U CTETEeHb
COOTBETCTBUS PE3yJIbTATOB pabOTHI 33JaHHBIM TPEOOBAHUSIM;
Ka4ecTBO 0(pOpMIICHH OTUeTa 1o padore;
Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOMIPOCHI P 3aIIUTE PAOOTHI.

10.4. MeToanyeckue yKa3aHusi 0 OCBOCHHIO THCHMIIJIMHBI HA MPAKTUYECKHUX 3aHATUAX
[IpakTnueckue 3aHATHS 110 AUCHUIUIMHE «OpraHndeckas XUMHUs He IPEyCMOTPEHbI
y4€OHBIM IIJIAHOM.

10.5. Meroanuyeckue yKa3aHus M0 CAMOCTOSAATEIbHOM padoTe 00y4arOIMuXxcs

CamocrosiTenbHass paboTta obecriedyMBaeT MOJATOTOBKY OOYYalOLIErocss K ayIUTOPHBIM
3QHIATHSIM U MEPOIPHUATHSM TEKYIIEro KOHTPOJIS U MPOMEKYTOYHON aTTECTAIlUU 110 H3ydaeMOn
JUcHUIUIHEe. Pe3ynbTaThl 5TOM MOATOTOBKU MPOSBISIOTCS B aKTHMBHOCTH OOYYaromierocs Ha
3aHATHSIX W B KAa4eCTBE BBHIMOJTHCHHBIX MPAKTHYCCKUX 3aJaHUN U APYrUXx (HOpM TEKYIIETo
KOHTPOJISL.

[Ipu BBITIOTHEHUH 3alaHUM JJII CAMOCTOSITEILHON PabOThl peKOMEHAyeTCS MpopadboTKa
MaTepualoB JEKUMM MO KaXJOW NPOHJAECHHON TeMe, a TaKKe H3YyUYEeHHE DPEKOMEHIYEeMOM
JUTEpaTyphl, IpecTaBieHHol B Paznene 6.

B mporecce camocTosiTensHOM paOOTHl MPU W3YYEHUU AUCHUIUIMHBI CTYJIEHTHI MOTYT
paboTaTh Ha KOMIBIOTEPE B CIIEHUAIM3UPOBAHHBIX ayJAUTOPHUIX IJISi CAMOCTOSITEIEHOW PabOTHI
(ykazano B pazgene 9). B ayauTopusax ~— umeercs JA0OCTyn uepe3 HH(OPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh « THTepHEeT» K AJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTEIbHOMI
cpene ynuBepcutera (OUMOC) wu snexTpoHHoi Oubmnoreunoit cucreme (OBC), roe B
AIIEKTPOHHOM BHJIE€ pACIIOJIaratoTcsi yueOHble M y4eOHO-METOJINYECKUE MaTepHalibl, KOTOpbIE
MOTYT OBITh UCIIOJIB30BAHBI JIJIsl CAMOCTOSATEIHHON PaOOTHI MPU U3YUECHUN AUCIUILTHHBL.

Pa3BepHyThIE METOAMYECKHE yKa3aHHs 110 BCEM BHIaM pabOTHI CTyIeHTa HaXOJATCS Ha
kapeape « TOINuXOB.

11. OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJIAA OCBOEHUA JUCHUTIJIMHBI

Jns TeKylero KOHTPOJ 3HAHMM CTYJEHTOB MO JUCHUIUIMHE MPOBOJUTCS KOMILIEKCHAS
OlleHKA 3HAHMIA, BKITFOYAIOIIas

IIPOBEJICHNE KOHTPOJIBHBIX padoT;
TEOPETUYECKUH OIIPOC;
3alUTa OTYETOB I10 JJAOOPATOPHBIM paboTaMm;

IK3aMEH.
11.1. TunoBsie Bonpocsl 1JIs J1adOpaTOPHBIX padoT

KoHnTponbHble BOMPOCH A J1a0OpaTOpPHBIX pPabOT MPHBEACHBI B Y4eOHO-METOIMYECKHX
MOCOOHUSX TIO0 MPOBEICHUIO JIA0OPATOPHBIX PadOT.
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11.2. TunoBbie BONPOCHI AJIS POMEKYTOUYHOM aTTecTalun B Gopme IK3aMeHa

OIIeHO‘leIM CpPpEaACTBOM AABJISACTCH NMEPEYCHb BOMPOCOB K IK3aMEHaM

IlepedyeHb IK3aMeHAIIMOHHBIX BOIIPOCOB B 3-eM ceMecTpe

1.
2.

10.

11.
12.
13.

14.

15.
16.

17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
217.

28.
29.

30.

31.

32.

[Ipenmer oprannueckoit xumuu. OCHOBHBIE 3Tallbl Pa3BUTUSL OPTraHUUECKUN XUMHH.
OCHOBHBIE MOJOXKEHHUS TEOpUM XHUMHueckoro crpoenuss A.M. byrtnepoBa, ee ponab B
Pa3BUTHUH OPraHUYECKON XUMUHU.
Knaccudukauusa opranndeckux coefauHeHuil. [loHstne o (QyHKIMOHAIBHBIX TpYyIIIax.
OcCHOBHBIE KJ1acChl COEAMHEHUH.
Homenkiatypa oprannueckux coequHeHui. [IpaBuia noctpoeHuss Ha3BaHUS COCITUHEHMUS.
Crepeoxumusi OpPraHUYECKUX COEIMHEHUMN, NPUYMHBI €€ BO3HUKHOBEHUS. Paznuuue B
CBOMCTBaxX T€OMETPUYECKUX U ONITUYECKUX U30MEPOB.
Crepeoxumusi opraHudeckux coeaumnenuil. Z-, E- m R-, S- Homenkmatypa. IlpaBumia
ONpeJIeJICHUs CTapPIIMHCTBA 3aMECTUTENIEH.
B3anmMHoe BIUsIHEE aTOMOB U TPYI B MOJIeKyJie. IHTYKTUBHBIH 3D eKT.
B3aumHoe BiMsHHME aTOMOB M Tpynm B Mousiekyie. Pezonancuslt sddexr. n-,m- u m-, p-
COTIPSIKEHMUSL.
B3anmMHOe BiusiHME aTOMOB U TpyHI B MoJIeKyJie. [ unmepkoHbroramusi.
Tuner  peaknmoHHbX yactull. KapOkatwonsl. CrnocoObl MOMydYeHHS U CTPYKTypa.
Knaccuueckuil 1 Heknaccuyeckuil MOHbI KapOOHUs (7- KOMIUIEKChl Jlptoapa W KaTHOHBI
Pob6eprca-Kumbaina).
Tumsl peakoHHBIX YacTull. KapOaHMOHBI
Tunsl peakioHHBIX YacTull. KapOeHb! (CHHIJIETHBIE U TPUILIETHBIE COCTOSTHUS).
[TonsiTHe 0 XMMUYECKON peakiuu. Posib MOBEPXHOCTH MOTEHIHAIBHON SHEPTUU B ONKMCAHUU
MEXaHu3Ma peaKiuu.
Tunbel xumuueckux peakiuil. ['ereponuTuueckne peakuu. DIEKTPO(DUIbHBIE PEAKIUU.
Hyxneodunpabie peakiuu. TUIIBI XUMHUECKHUX peakiuii. ['oMOTUTHYECKHE PeaKIuu.
Ankanpl. CiocoObl oy4eHusi, pusnueckue CBOiCcTBa, HOMEHKIIATYpa.
Ankanbl . CBOOOAHO-paMKalbHbIE peakui. MexaHu3M peakluu CBOOOJHO-PAIUKAIBHOTO
3aMeleHUS.
CenekTUBHOCTh romonuTuyeckux peakuuidl. Iloctynmar XsmMmonaa. BrnusHue npuponasl
peareHTa 1 cpejibl Ha CEJIEKTUBHOCTb peaklUi paJuKaIbHOTO 3aMEICHUS.
Ankanbl. OKHCIIEHUE U CYIb(OXJIOpPUPOBAHHE.
AJikaHbl. XJIOpUpPOBaHUE.
AJKaHBbL. Cynb()OXIOpUPOBAHUE.
Anxanbl. OKUCTIEHHE.
Anxansl. HutpoBanue (peakuus KonoBanosa).
I'ereponuTnueckue peakuu anuparudeckux coennnenuii. Padorst Omna.
HyxneodunbHoe 3amenienre y atoma yriaeposaa. Mexanusm Sy 1.
HyxneodunsHoe 3aMenieHne y atoma yriepojaa. Mexanusm Sy 2.
Peaxnuu snuMuHupoBanus (Mexanusmel E1, E2, E1cB).
@akTophl, BIMSIIONIME HAa COOTHOIIEHHWE MPOIECCOB HYKICOPUIBHOIO anudaTudeckoro
ameneHus u dnumuaupoBanus (Sn 1, E1).
Ankensl. U3omepusi. Homenknatypa. @uszndeckue CBOMCTBA, CIOCOOBI MOTYYEHUS.
Peaknun ankeHoB c¢ oanektpoduibHeiMu peareHTamu  (Ade-mipomeccel). OpOurtanbHOe
npe/ICTaBlICHUE B MPUOIMKEHUN TPaHUYHBIX opouTanei. CyTh karanusa B Ade-miporieccax.
CTpykTypa UHTEpMEINATOB B PEAKIIUAX dIEKTPOPHUILHOTO TPUCOSANHEHUS K aJKeHaM. Ti- U
o- komruiekcbl. Crepeoxumust Ad E-IpoIIeccoB.
Peakuuu 351eKTpo@UILHOTO MPUCOEANHEHUS B PAY aJIKEHOB. BeposiTHbIE MMyTH MPOTEKaHUS
peakuuii. Bo3MoxHble TyTH 3aBepuieHMs] peakuuid. ConpspkKeHHOE NPHUCOEAMHEHUE,
MOJIy4€HHE TaJIOTEHTUIPUHOB U OKHCEH aJIKEHOB.
[IpaBuno opueHTaMM B PEaKUUSX MPUCOEAMHEHUS K ajJkeHaM (IpaBuiIo MapKOBHUKOBA,
nepekucHbIi a¢ ekt Xaparua).
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33.

34.

35.

36.
37.
38.

39.

40.

41,

42,
43.
44,

45,
46.
47,
48.
49.

50

MexaHu3Mbl ~ TaJOr€HUpPOBAaHUA  AJIKEHOB.  ['eTeponuTHyeckoe,  TOMOJMTHYECKOE,
3aMecTuTeNbHOE (BbIcOKOTeMneparypHoe u 1o JIsBoBy-lllemykoBy) xyiopupoBaHME
AJIKEHOB.

Mexanu3mbl ruApataiquu - aikeHoB. [lomydeHwe okucH 3TuI€HA (OKHCJIEHHME HaA
reTEePOreHHOM KaTajIu3aTope M XJIOPTUAPUHHBIA METO).

MeToapl OKHCIIEHUS aJKEHOB (030HMpOBAaHHME, 3IMOKcUAUpoBaHue u 1p.). llomyuenue
[JIMKOJIEW OKUCIIEHUEM aJIKEHOB.

[Tonumepu3zanus aaKeHoB.

ALIETUIIEHOBBIE YIJIEBOIOPObl. METOAbI MOIYyUYEHUs alleTUIIEHA U €r0 TOMOJIOTOB.
ALIeTUJIEHOBBIE YIJIEBOJOPOAbl. Peaknum 1o TpOMHOM CBA3M U PEAKLUM 3aMEIICHUS
BOJIOpOJA NPU KPATHOM CBS3H.

XUMHUYECKME  CBOMCTBAa  alETWIEHOBBIX  yINIEBOAOpOAOB.  [anorenupoBanue U
ruaporaiorenuposanue. [lonyuenue TpuxiopaTuieHa.

XuMmuueckue CBOWcTBa ameruieHoB. Peakmum ¢ yuyactuem Csp—H cBsizeill. AnerwieHumbl
METaJUIOB.

XUMUYECKHE CBOWMCTBA alETUJIEHOBBIX YTJI€BOAOpoAOB. Peakmus rujgparauuu (peaxiust
KyuepoBa, neperpynmnupoBka I1bTEKOBA).

XHMMHMYECKHE CBOMCTBA allETUIICHOBBIX YII€BOAOPOa0B. Ilonyyenue nuBuHMmIA.

JlueHoBbIe yriieBo1OpOabl. THUIIBI U CTPOEHUE JUEHOBBIX YTIE€BOAOPOIOB.

Oco0OeHHOCTH XMMHYECKHX CBOKWCTB CONPSDKCHHBIX JueHoB. Peakmmm 1,2- wu 1,4-
MIPUCOSANHEHUS FIEKTPODUIBHBIX PEAreHTOB K UECHAM.

Peakiuu quenoBoro cuntesa (peakiuu dunbca-Anbaepa).

[IpaBuna Byasopaa — 'odmaHa 17151 MEPUIUKITUYECKUX U DJIEKTPOLUKINIECKIX PEAKITHIA.
[Tonumepuszanus. Mexanu3Mel nonuMepusanuu. CrocoObl IpOBEACHUSI TOJIMMEPU3ALIUU.
Crepeoperyinspubie nonuMepsl. Katanuzarops! Lurnepa-Hartra.

[Tonmumepusanus conpsKeHHbIX AMEHOB. Kaydyku.

Huxknoankansl. CTpoeHHE METObI MOTYUYEHHUS, XAMUYECKHUE CBOKCTBA.

Hepeqeﬂb IK3AaMCHAIIUOHHBIX BOIIPOCOB B 4-om ceMecTpe

1.

10.
11.
12.
13.
14.
15.
16.
17.

Apomarndeckue coenquHenus. Kpurepun apoMaTuuyHOCTH M aHTHapoMaTuyHocTu. CTpoeHue
OeH3ou1a.

CTpyKTypHbIE NPU3HAKH ApOMAaTUYHOCTH. AHAJIN3 IOJUEHOBBIX IUKIMYECKUX CHUCTEM B
paMKax IpaBuiia XIOKKeJIs.

HebenzoniHble aHMOHO- M KaTHOHOINOAOOHBIE apomaThyeckue cuctembl. ['paduueckuit
Croco0 OMMCaHMsI IUKINYECKUX COMPSKEHHBIX CUCTEM.

Peakiuu 351eKTpodMIBHOTO 3aMELIeHHUs B apOMAaTUYECKUX COEAMHEHUSX. BeposTHbIe mMyTH
peakuuii. - 1 6-Komriekcsl.

®DaKTopbl, BAUSIONIME HA CKOPOCTh M HAIIPABJICHUS PEAKLUH 3JEKTPOPHUILHOIO 3aMEICHHSL.
CriocoObl OLIEHKH pEakIMOHHON CIIOCOOHOCTH M HAIIpPaBJIEHUS PEAKIMM AJIEKTPOPUIBHOTO
3aMeIIEHUS.

Peakuuu s1nekTpouiIbHOrO 3aMenieHHs MOHO3AMEILEHHBIX O€H30510B. BiusHue npupoabt
3aMecTUTeNed M 3JIEeKTpOYUIBHOCTH peareHTa Ha TMO3MLIUMOHHYI0 U CyOCTpaTHYIO
CEJIEKTUBHOCTb.

HuTtpoBaHnne apoMaTH4ECKUX COETUHEHUM.

[Tonydyenue u peakiuu conei apuiana3oHusl.

I"anorennpoBaHne apoMaTHUYECKUX COETUHEHUMH.

CynbupoBaHue apoOMaTUYECKUX COETUHEHUH.

ATNKAIMPOBaHUE apOMATUUECKUX COEANHEHUH.

AIMIMPOBaHUE APOMATUYECKUX COETUHEHHUI.

MexaHn3Mbl HYKJI€O(DUIBHOTO 3aMELIEHHUS B ApOMAaTHYECKOM SIIpeE.

Peakuuu npucoeMHEHNs K apOMAaTUYECKUM COEUHEHUM (THAPUPOBAaHUE, XJTOPHUPOBAHHE).
®enoinbl. CriocoObl nosryueHust. XMMHUECKUE CBOICTBA.

Crnuptsl. Crioco0b! mosryueHusi. XMMHUYECKHEe CBOICTBA.
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18.
19.
20.
21.
22.

23.
24.

25.
26.
27.
28.
29.
30.
31.
32.
33.

34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45,
46.
47,
48.
49,

50

[Ipocteie a¢upel. CriocoObI MOTyYeHNs. XUMHUYECKHE CBOMCTRA.
Anpaerunsl U KeToHbl. Ousnueckue cBoiicTBa. CrIocoObI MOTYYSHHUS.
Peakiust anpaeru1oB 1 KETOHOB CO CIUPTaMU.

XUMHUYECKHE CBOMCTBA albICTHI0B. Peakiinu ¢ Oucynb(GuUToM HATpHs.

reKcaMeTUJIeHTeTpaMuHa (YpOTpOIHa).
XUMUYEeCKHE CBOMCTBA allbJIerH10B. PaeKkiiuu ¢ ruApOKCUIIaMUHOM, aMUHAMHU.

TUIPa3UHOM.
Kero-enonbHas Tayromepus.

I"anorenupoBanue KapOOHMICOAEPKALIUX COSTUHEHUH.

Peakiust OKHCIEHUA-BOCCTAHOBIICHUS albAeTHA0B (peakuus KanHummapo).
O6pazoBanue CIOXKHBIX 3HUPOB (KOHAEHCAIs 110 THIIEHKO).

AJbI0NTbHAS M KPOTOHOBAsI KOH/ICHCAIIHH.

[Tonyuenue denon-popManbAeTHAHBIX CMOJL

Kap6onossie kucinotsl. Homenknatypa. CriocoObl mosrydeHus..

YeTbIpe rpynibl peakiuii KapOOHOBBIX KHUCIOT.

OpOuranpHas  cxema  B3aUMOACWUCTBUS  KapOOHMJICOACPIKAIIMX  COCAMHEHUH
HyKJIeo(huIamH.

Peaknus srepudukanmu.

Peakuus nepearepudukanuu.

I'uaponn3 mpon3BOIHBIX KAPOOHOBBIX KUCIIOT.

XuMudeckue cBoMcTBa KapooHOBBIX KUCIOT. OOpa3oBaHKe aMUIOB.

Peaxiuu, cBs3aHHbIe ¢ qekapOokcuarpoBanueM (cuute3 Kosnoe),

Peakuus XyHcnukkepa-bopoanna.

Peakium rasoreHnpoBaHusi KapOOHOBBIX KHCIIOT.

Peakuus [Nennsa-donbrapaa-3eTMHCKOro (3aMeIleHUe 0-BOAOPO/Ia B KUCIOTaX).
Hutpunel. CiocoOsl nonydeHrs. XuMU4YeCKHE CBONCTBA.

Awmunpl. [Tonyyenne amu1oB. XMMHUYECKHE CBOMCTBAa aMH/IOB.

budynkiuronansHelie coeannenus. KeTo-KuciaoTel, cTpoeHue, Mody4eHue, CBOMCTRa.
Azotconepkaiiue coenuHeHus. AMuHblL. [Tomyuyenne amuHoB. OCHOBHOCTh aMHHOB.
XUMUYECKUE CBOWCTBA aMUHOB. AJIKMIIMPOBAHUE AMHUHOB.
XUMHUYECKHE CBONCTBA aMUHOB. AIIMJIMPOBAHUE aMUHOB.

BBIJICJICHHUEM a30Ta.
. Z[I/IEBOCOCI[I/IHGHI/IH. Peaknuu azocoyeTaHus.

budynkunonansubie coequHeHus. [ MAPOKCUKUCITOTHI, CTPOCHUE, MTOJTyUYeHHEe, CBONCTBRA.

XUMHYECKHE CBOMCTBA albIETHUI0B. Peakmusa C aMMHAKOM. [Tonyuenue

XUMHYECKME CBOWCTBA albJErMAOB. Peaknus ¢ LUAaHUCTBIM BOJXOpoAOM. Peakius c

Huazocoenunenusi. CtpoeHue auazocoeanHeHuil. Peakuust nuazotupoBaHusi. Peakuuu c

11.3. TunoBble 3agaHus AJIsl TEKyIero KOHTpoJsi. KoHTpoabHbIe padoThl NPOBOAATCH B
PaMKaX CaMOCTOSATEIbHOM padoThl CTYACHTOB.
KonTtpoubnas padora Nel

BapuanTt Nel

1.

Hazosure no nomenkiarype MIOITAK crnenyromue coe AMHEHHUS:

CH
\ e
a) CH3-|CH-CH2-FH-CE-CH3 3) CH3-CH2-CII|-CEC-CHZ-CHZ-(IiH-CH3
CH,  C,H,CH, CH, CH,

&) CHyLH-CH,CH=C-CH,-CH,-CH,-CH,

CH, H,C-CH-CH, CH=CH, CH;

@ CH=CH-CH,f=CH-CH,-LH-CH,
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2. OcyliecTBUTEL HENOYKY OPEBPALICHUI

NBS, CH
. H,, P-2-Ni (PhCOO),, hv  kon 3
i-PrCc = CH -2 o3 CH, = C —CH=CH,
{ C,H;0H, CCly, 80°C C,H;0H, ¢ 4
H,NCH,CH,NH,,
20°C

Bapuant Ne2
. Hazosure no nHomenknarype MIOITAK crienyromue coenuHeHus:

CH=CH, CH-CH,-CH,
\ HO,S &H
a) 3) 3
CH,-CH,CI Br

CH,-CH,-CH,-OH

a) O.N CH,-CH-CH,-CH,-CH,
&  CHyCH,C-CH, i D/ Cl
CH,-CH,-OH

O,N
. OCyIIecTBUTH LIETIOYKY MPEBpAIIEHUN
HgSO4,
2NB S, HC= CNa H2804,
-2-Ni PhCOO),, hv
CH,C =CCH, Hy, P-2-Ni | ( )} 3 2ok H0
1 CCl,, 80°C
KonTpoubnas paGora Ne2.
BapuanTt Nel
N s or ma  woxan azmor HPO CH,CH,cOCl . . o
Q) aaicle +1817e6a = A A3|<:|2 > A+ AHNO#H,SOL %
3
AlCl, - cl

4) Oi é0i é + 01 dai aeadea
adi ¢t éi1é éenetod

Clz A [H] A A
A Fech, A Znrrcr AT A

Bapuant No2

Ocy1ecTBUTE LENIOUKY [TPEBPALLICHUM

Br, CH,COCI

a) o°.H = A -
) Gt Feiy; sic, B+ B

6) ATHIOCHZ0 + [P OIHAICH %E—h- A+E %} B
274
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[Tonusiid GoH OIeHOUHBIX cpeacTB HaxoauTcs Ha Kadenpe TOIInXOB.

JUCLUITUINHA, Konu Komruiekc 3agaHuii 11t OLIEHKH KOMIIETEHIINT Kiroun npaBUIBHBIX OTBETOB npuMeya
kadenpa HaNMEHOBAHUE (cKBO3HAsI HyMepaIs) HUSA
pa3paboTunka HHAWKaTOpa
JOCTIDKCHUS
KOMIICTCHIIUH
1 2 3 4 5

OIIK-1 «Cnocoben n3yvyartb, aHAJIM3UPOBATH, UCIIOJIbL30BATH MEXAHU3MbI XUMHUYECKUX pealcum‘i, MNPOUCXOAAINHUX B TEXHOJOTHYECCKHUX IPoHeccax nu
OKpYKalmeM MUPE, OCHOBBIBASICh HA 3HAHUAX 0 CTPOCHHUH BEIIECTBA, IPUPOAC XUMHYECKOI CBSA3ZH M CBOMCTBaX PA3IHYHBIX KJACCOB XHMHYCCKHX
3JIEMCHTOB, coennﬂe}mifl, BEIIECCTB U MaTECpUaJIoB»

Oprannyeckas
XUMUS
(BAKAH JI)

NOIIK-1.1. 1. JHaHTHOMepBHI - 3TO CTepeou3oMephl, ABJISIIOLIMECS HEeCOBMEeCTHUMbIMU 3epKaJbHbIMU
N3ydaeT MeXaHU3MBI HM300paKEHUSIMU.
XHMHYECKHMX Peakuui, | 2, PareMmudeckast CMECh — 3TO CMech, cofiepKalliasi paBHble KOJIMYeCTBAa SHAHTUOMEPOB U He006J1a/jaroInas
OCHOBBIBasICh Ha ONTHUYECKOW aKTUBHOCTBIO
SHaHMAX O CTPOCHUU 3. CyocTrpar - 3to OZTHO W3 pearupymoiux BellecTB, UMewIlee, KaK IPaBUJIo, 60jee CI0XKHOe
BEIICCTBA, MPUPOAC CTpOeHHe, KOTOpOe pacCMaTPUBAETCS B KaueCTBe 06'beKTa MpeBpalleHus U
XHl\fﬂquKOﬁ CBA3H 1 COJIEP’KUT PeaKIIMOHHbIN LIEHTP
CBOUCTBAaX PA3IUIHBIX | 4 PeareHt — 3T0 yacTuna (pajyKaj, WOH, MOJIEKYJia), aTaKyiollash PeaKIMOHHBbIA ILEHTP
KJIACCOB XUMHYECKIX cy6cTpara.
S/IEMCHTOB, 5. HHTepMmemuar — 3T0 HECTOMKHI NpOMEKyTOYHbIM MNPOAYKT peakuuu (pajMKas, KapGKaTHOH,
COCIMHCHHUU BCIICCTB U Kap6aHI/IOH).
Mareprarnos 6. CBoOOAHBIN pasuKas (paJuKaa) - 3TO | YaCTUIIA, UMelolasi HeCllapeHHbIH 3JIeKTPOH
7. Kapb6kaTHOH - 3TO YacTUIa, B KOTOPOW KJ/IIOYEBBIM aTOMOM SIBJISETCS TMOJIOXKUTEJIBHO
3apsiKeHHBIH aTOM yTJepoja.
8. Kapb6aHuoH - 3To YacTUlL[a, B KOTOpPOH KJIIOUEBBIM AaTOMOM SIBJSIETCS OTPULATENbHO
3apsiKeHHBIH aTOM yTJepoja.
9. PeakuuoHHas CIOCOOHOCTH CIOCOGHOCTb OPTraHUYECKOT0 COeJMHEeHHUs BCTYNaTb B Ty WIH HHYIO
OpPTraHUYECKOTO COCTUHEHHSI — ITO XUMUYECKYI0 peaKIUI0 U pearupoBaTh C 60JIbIIEN UK MeHbIlIeH CKOPOCThIO.
10. MexaHH3M peaKIUH — 3TO JleTaJIbHOEe ONHCaHWe MNyTH (3JIeMeHTAapHbIX CTaAWuN), MO KOTOPOMY
pearupymolnye BelecTBa NPeBPaIIATCS B TPOAYKTHL.
HOIIK-1.2. 11. JlumuTUpyOLLas CTaAWs peaKUu — Haubojiee MeJJIeHHasl CTajAusl peaKIUH, KOTopas oOmpejesisieT CKOPOCThb
Amnanuzupyer 3TO BCero npoiiecca
MEXaHU3MBI
XUMUYECKHUX peakiuii | 12. KuHeTHYeCKH KOHTPOJIMpyeMast peak1ys, B KOTOPOUM NpeuMyleCTBEHHO M0Jy4yaeTcss U30MepP C HauboJIblIen
IIPOUCXOJAIINX B peakius - 3To CKOpPOCTbI0 06pa30BaHUs
TEXHOJIOTHYCCKHUX
Hporneccax u 13. TepMojvMHAMHUYECKU KOHTPOJIMpyeMasl | peaklus, B KOTOPOH MpPeUMyILIEeCTBEHHO MOJIydyaeTcss u3oMmep € GoJsiblieit

OKpY>KaIoIIeM MHUpe

peakuus - 3To

TepMO.[[I/IHaMI/I‘-IeCKOI‘/’I YCTOﬁqHBOCTbm.

39




14. HykseodubHble peareHThbl peareHThl, KOTOpble OTJAAIT CBOIO 3JIEKTPOHHYH Mapy [Js 06pa3oBaHUSs

(HykJIeodUBI) - 3TO KOBaJIEHTHOH CBSI3U C CYy6CTpaTOM, MOTYT OBITb JIU60 OTPUIIATEJIBHO
3apsKEHHBIMU YaCTUIAMY, JIMG0 3JIEKTPOHEUTPAJIbHBIMU MOJIEKYJIAMHU
15. 3nekTpoduIbHBIE peareHThbl peareHThbl, KOTOpble NPUHUMAIOT 3JIEKTPOHHYIO Mapy [/ 00pa3oBaHUS
(3nexkTpodusbl) - 3TO CBSI3U C Cy6CTPaATOM, MOTYT OBbITh JIMOO TMOJIOKHUTEJNBHO 3apsKEHHBIMU
YaCTUIIAMHU, JIMOO0 3JIEKTPOHEUTPAJIbHBIMU MOJIEKYJIAMH.
16. Kucnora Jlprouca - 3To AKLENTOP 3JEKTPOHHOH Naphl.
17. OcHoBaHue Jlbtouca - 3TO JIOHOP 3JICKTPOHHON TapHI.
18. Peaknusa npucoeguuenus (Addition) peakius, B KOTOPOH peareHT NPUCOeAUHAETCS 110 MECTY pa3pbiBa KpaTHOU
CBs3M cybCcTpara
19. Peakuus oTLIENJIEHUS, WU peakiys, B KOTOPOH OT cy6CcTpaTa OTIEeNJsieTcs MOJIeKyJla UM YacTUIaA.
asnMuHupoBaHue (Elimination) -
20. LemnHasi peakuus — 3TO Pl TOC/Aef0BaTeNbHbIX  paJUKaJbHbIX  peakUud,  cojJepKaliui

MOBTOPSIOMIYIOCS CTaAHI0, COCTOUT M3 YeThIpeX CTAZUU: WHUIMUPOBAHUE,
3apokKAeHHeE IENN, POCT I[eNH, OOPHIB LENH.

NOIIK-1.3. 21. UHunuaTop pafAuKaJbHOU peakuy — CoeIMHEHME, KOTOpOe B MSATKHUX YCJIOBHUSX pacnajaeTcsi ¢ o6pa3oBaHUEM
Hcnonssyer 3To CBOOOJIHOI'0 paJiMKaJa, Aalollero HayaJjo Ienu.

TIOJTyICHHBIC 3HAHS 22. A306uCHU306yTUPOHUTPUI (QUuHUMpPUL | UHUIHMATOP PAAUKAIHHOMN MOJMMEPU3aIiK U IPYTUX paJAuKaIbHBIX PEeaKIuil.
JUISL peLICHUS 3314 azobucuzomacasHoll kuciomoi, ANBH,

npodeccroHabHO JIAK) - 3T0
ACATCIIBHOCTH 23. TlpaBuJyio MapKOBHHKOBA: aToOM BO/I0OpO/ia TaJIOreHBOJAOPOJHBIX KUCJOT MPUCOENUHSAETCS K HauboJiee
TUJIPOreHU3UPOBAHHOMY aTomy yriaepoja JBOHHOU CBSI3U
HECUMMETPHUYHBIX aJIKEHOB
24. CoBpeMeHHast popMyTUpPOBKa JI06asg 3JIeKTpoQU/IbHAsA 4YacTULlAa MPUCOEAUHSETC K HECHMMEeTPUYHBIM
npaBuyia MapKOBHUKOBA: aJIKeHaM ¢ 00pa30oBaHUEM HauboJiee CTAGUIBLHOTO Kap6OKaTHOHA.
25. IlepexucHblii 3¢ dekT Xapaia: npucoeauHenre HBr Kk HecMMMeETPUYHBIM ajlIkeHaM B MPUCYTCTBUHU
MEepOKCUJIOB MNPOTHUB TmpaBuaa MapkoBHUKOBa (B (opMysnpoBKe
MapKOBHUKOBA).
26. PajgukasibHasl MOJIMMepU3aIus — 3TO peakiys MoJIMMepU3aliMy, NPOTeKawIasg Mo paJuKaJbHOMY MeXaHU3MY B
MPUCYTCTBUH HHUIMATOPOB I[EMMTHOTO PAJIUKAJBHOTO MPOoIiecca.
27. KaTnoHHas NOJMMepHU3aIHs — 3TO MoJIMMepHU3alvsi, MpPOTeKawmass M0 HUOHHOMY MeXaHHW3My, B KOTOPOM Ha
KOHIIE pacTylieH 1enu o6pasyeTcs KapOOKaTHOH.
28. AHWOHHas MoJIMMepHU3aIHUs — 3TO MoJIMMepHU3allvs, MpoTeKawlasi M0 UOHHOMY MeXaHH3My, B KOTOPOM Ha
KOHIle pacTylel 1enu o6pasyeTcss Kap6aHUOH.
29. HMoHHO-KOOpAWHALMOHHASA MoJIMMepHU3anys, MPOTeKAWIas Mo/ AeidcTBUeM KaTanusaTopoB Luriepa -
HOJINMEPU3aLUs — 3TO HarTa.
30. M30TaKTUYECKUH MOJIMMeEp — 3TO nosuMep, 06Opa30BaHHbIM U3 MOHOMEPHBIX 3BEHbEB, COJlepPKaALIUX

XUpaJbHBIA IeHTpP, KOHQUTYpaLHs KOTOPOTO Ha NMPOTSKEHUU BCEH IeNu
oCTaeTcd HEM3MEeHHOH.
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OIIK-2 «Cnoco0eH ucnoib30BaTh MaTeMaTH4ecKne, pu3nieckue, GU3NKO-XMMUYECKHe, XUMUYECKHE MEeTO/IbI /151 pellleHus 3a1a4
npodeccuoHAILHOM 1eSITeJIbHOCTH)

Kon u Kommnnexkc 3amanuii 111 OLEHKH KOMIIETEHIIUNA Kitroun npaBUiIBHBIX OTBETOB npumeyda
HaNMEHOBAHHE (cxBO3HASI HyMepaIus) HUSA
HHJIMKATOpa
JOCTHXKCHUSI
KOMIETEHIIUH
NOIIK-2.1. PacueT AUNOJIBHOrO MOMEHTA MHOTOATOMHOH MOJIEKYJIBI — 3TO HaX0X/JeHVe BEKTOPHOU CyMMbI IUII0JIbHbIX MOMEHTOB
Hcnonesyer OTAEJIbHbIX CBsI3€H MOJIEKYJIbI.
MaTeMaTHCCKne PacyeT paBHOBECHOTO BbIX0/IA i-r0 MPOAYKTa peaKIiuy OTHOLIEHHE PAaBHOBECHOTO KOJIMYECTBA JaHHOIO BELlecTBa K
METO/BL VIS pEIEHHs (0603Ha9aeMbBIN 06BIYHO KaK Xi — MOJIAPHAsA J10J1s1 i-T0 IPOAYKTa B | 061eMy KOJIMYECTBY BelleCTBA B PABHOBECHOM PeaKIMOHHOM
sajad 5 peaKIMOHHOM CMecH) - 3TO CMecH.
npogeccHoHANLHOM BunusiHue Temmepatypbl Ha KOHCTAHTY PABHOBECHS PEAKIIMH BBITEKACT ypaBHeHHeM ['n66ca - ['esbMrosbLa.
ACHATCITLHOCTH u3 3aBucumoctu DGO= f(T)?, koTopas onuckiBaeTcs
Kunernueckoe ypaBHeHHE peaKkiiMy — 3TO MaTeMaTH4ecKoe BbIpakeHHe 3aBUCHMOCTH CKOPOCTH peaKLUu
OT KOHLIEHTpaLUi pearupyolinx BelecTs.
Mertox HaUMEHBIINX KBaAPATOB — 3TO MaTeMaTU4YeCKUH MeTO/J,, OCHOBAHHBIA HAa MUHUMH3AlU CYMMBI
KBa/IpaTOB OTKJIOHEHUH HEKOTOPBIX GYHKLUH OT
3KCIIEpUMEHTA/IbHBIX BXOAHBIX JAHHBIX.
NOIIK-2.2. OmpeneneHre TUNOILHBIX MOMEHTOB MHOTOATOMHBIX MOJIEKYJ B B IIpe/ie/IbHO pa36aBJieHHBIX PACTBOPAX OTCYTCTBYET
Hcnons3yer pa30aBICHHBIX pacTBOpax (2-oif metox [ebas) ocHOBaHO Ha MeXMOoJIeKyIsipHOe B3auMOo/ieiicTBue.

(bu3HIeCcKne METOBI

JUISL peleHus 3a1a4

npodeccroHaNbHOM
JIeSITEIIEHOCTH

JIOTYIICHHUH, YTO

PeHTreHOCTpYKTYpHBIH aHAIN3 — 3TO

METO/, YCTaHOBJIEHUS CTPYKTYPhI BellleCTBa [0 pacnpe/ie/ieHUI0 B
MPOCTPAHCTBE U UHTEHCUBHOCTSM PAacCEHHOTO Ha
aHaJIM3UPYeMOM 06beKTE PEHTTEHOBCKOT'0 U3JIy4YEHUSI.

I"azoBas snexTpoHorpadus — 3TO

JAPPaKIMOHHBINA MeTO/, UCCJIe/JOBAaHUS FeOMEeTPUYECKOro
CTPOEHHS CBOOOAHBIX MOJIEKYJI, B KOTOPOM ITOTOK 3JIEKTPOHOB,
ycKopeHHbIH B noJie 40-60 kB, paccenBaeTcs cTpyelt mapa u
peructpupyercs GOTOMJIACTUHKOH.

MI/IKpOBOJ’IHOBaﬂ CIICKTPOCKOIIUA — 3TO

METO/I, PETUCTPALMU BpalllaTeJbHbIX CIEKTPOB MOJIEKYJI B
Auana3oHe ~10-40 I'Ty npu gaBaenun 0.1-10 Ila.

10. MGTOI[ KPYTroBOI'O OIITUYCCKOI0 AUXpPON3Ma OCHOBAH Ha

pa3/IM4rU B. IOTJIOIEHHUHU ITPABO- U JIEBOIIOJIAPDU30BAHHOI'O CBETAa
ONTUYECKU aKTUBHBIMHU OPraHH4YeCKHMMH COEJHHEHUAMH.

NOIIK-2.3.
Hcnons3yer Gpusmko-
XUMHUYCCKHNE METOAbIL

JUTS peLIeHNs 3a1a4
npodeccHnoHaTbLHOM
JIESITeTTBHOCTH

11. Ta3oBas xpomatorpadus — 3To

QJHBI/IKO-XI/IMI/I‘{eCKI/Iﬁ MeTO/ pa3/e/ieHudA BeleCTB, OCHOBAHHBIN
Ha pacnpejejieHUU KOMIIOHEHTOB aHaJ’IPI3PIpyeMOfI CMeCHU Mexay
ABYyMA HECMEIIHNBAKIIUMHUCA U ABUXKXYUUMUCA OTHOCUTEJIbHO APYT

JApyra ¢azamu.

12. Metox UK-cieKTpOCKOTIMM OCHOBAH Ha

BBaI/IMOAQfICTBI/IPI I/IHCl)paKpaCHOFO H3J1IydeHHUud C BeleCTBOM U

pPEerucTpanguu CrieKTPOB NOrJIOIEHUA.
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13.

Meron Y ®-cieKTpOCKONUU — 3TO

METO/| PErUCTPalMH CIIEKTPOB UCIYCKAHHs, IOTJIOIEHUS !
OTpakeHHMs B yIbTPapHoJieTOBON 061acTH (B AUana3oHe JJIMH
BoJiH 10-400 HM).

14. Metox GOTORNEKTPOHHOM CIIEKTPOCKOIIMU — 3TO MeTOJ, U3y4eHUsl CTPOEeHHUs BellleCTBa, OCHOBAaHHbIM Ha U3MepeHUU
3HepreTHUYECKUX CIIEKTPOB 3JIEKTPOHOB, BbIJIETAIOIUX IPU
$OT037IEKTPOHHON IMHUCCUH.

15. Metox SIMP- crieKTpOCKOITMH OCHOBaH Ha perucTpanuiy nepexos0B MeXy MarHUTHbIMU 3HepreTUYeCKUMU
YPOBHSIMH aTOMHBIX siJiep.

HOIIK-2.4. 16. AnkaHBI — 3TO yrieBofoposl oomer popmyist CoHzn + 2
Hcnons3yer 7. p =
. Peaxmus Bropma — 3to METOJI CHHTE3a CHMMETPHUYHBIX AIKaHOB €HCTBHEM METAJUINIECKOTO
XUMHACCKHC MCTO/IbI HAaTpWsI Ha TAJIOTeHAIKaHb! (00BIYHO OpOMaJIKaHbl WIIH XJIOPATKAHBI).
JULA PEILICHIA 3a/a 18. ANKeHBI — 3TO yTieBofopos! oomer popmyist CyHzn
npoQeCCUOHATBHOM
JIeSITeNTbHOCTH 19. AnxuHBI —3TO yraeBogopoasl oomiei popmyist CoHan -2

20. Peaxums Kydeposa — 3T0 METOJ CHHTE3a KapOOHWIBHBIX COSANHEHUH TuapaTalyeil alkKuHOB
KaTaJIU3UPYEMOU COJIIMU JBYXBAJICHTHOM PTYTH B KHCIION Cpesie.

21. CormpshKeHHbIE JUEHBI 3TO yIJ1€BO0PO/ibl, B MOJIEKYJIaX KOTOPBIX Be [BOHbIE CBA3U
pasjeJ/ieHbl 0JHOH IPOCTOM CBS3bIO.

22. Peakums [unbca-Anbpaepa — 3T0 3TO peakuus [4+2] LUKIONPUCOEJUHEHUS CONPSHKEHHbIX IUEHOB C
JreHodpuIaMu ¢ 06pa3oBaHMEM MIECTUYIEHHOT0 [IUKJIA.

23. IlpaBuio XOKKeIs apOMaTHYECKON SIBIISETCS MIIOCKast MOHOIMKIIMUECKAsk CONPSDKEHHAS
cucreMa, coaepikaiiast (4n+2) m-anexrponos rae (N=0,1,...).

24, AnxunupoBaHue OCH301a — BBeJIeHHE B MOJIEKYJy 6eH30J1a aMKUJIbHOH rpynibl ChnH2n+1 o
peakl Uy 3JIeKTPOPUIbHOTO 3aMellleHuUsI B apeHax.

25. AnmnmpoBaHue O€H30IIa — 3TO BBeJIeHHE B MOJIEKYJy 6eH30J1a anfuibHOHU rpymnnbl RC=0 mo
peakL Uy 3JIeKTPOPHUIbHOTO 3aMellleHuUsI B apeHaXx.

26. llmaHrUApPHUHBI — 3TO COeIMHEHUS], COJieprKallife [IHaHO- U THAPOKCUIbHYIO IPYIIILI IPU
OJIHOM YTJIEpOJJHOM aTOMe.

27. Aueranb oOpasyercs npu B3aMMO/IeICTBUHU asIbJleTH/a CO CIUPTOM B YCJIOBUSX KUCJIOTHOTO
KaTaJn3a.

28. Ilomyaueranb oOpa3yeTcs NpH B3aMMO/IeICTBUU a/ibJleTH/a CO CIUPTOM B YCJIOBUSX OCHOBHOI'O
KaTasIu3a.

29. Anpmons — 310 B-ruapoxcuanbaeru,

30. Peakums @umepa-1linaiiepa — 3To peaknus dSTepuuKanyy, NPUBOSIIAs K 00pa30BaHUIO CJI0KHOTO

3(1)I/Ipa npu B3aHMOI[€I710TBPIPI Kap6OHOBOI71 KHCJIOTBI CO CITUPTOM B
YCJIOBUSAX KUCJIOTHOT'O KaTaJin3a.
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YTBEPXIAIO:

Hupektop unctutyra UOXTuM
Marnynesuy JK.B.

“ ” 20 r.

JIucr akTyasm3anuu padoyeil mporpaMMbl TUCHHILIHHBI
b1.b.15 Opranuyeckast XumMust
MHJIEKC TI0 y4eOHOMY IJIaHy, HAUMEHOBAaHUE

JUTS IOJITOTOBKU OaKaJlaBpOB
Hampasnenue: 18.03.01 Xumuueckas TEXHOIOTHS
HanpasnenHocts: _ TeXHOJIOTHS 3JIEKTPOXUMHYCSCKIX TPOU3BOJICTB

XuMHYeCKasi TEXHOJIOTHS IIPUPOAHBIX BHGDFOHOCI/ITCHGP’I U YyIJI€pOAHbIX MaTCpHUaJIOB

®opma o0yueHHs ouHas

['ox Hayasa NOATOTOBKHU:

Kypc

Cemectp

a) B pabouyro nporpamMmmy He BHOCsATCA u3MeHeHus. [Iporpamma akryanusupoBana st 20 T.
Hayvaja MoAroTOBKH.

0) B pabGouyro mporpamMmy BHOCSATCS CICIyIOIIHEe M3MEHEHHs (yKa3aTh Ha KaKOW roja Havaja
MOATOTOBKH):

1) ;

3) e,

PazpaboTunk (un):

(®HO, yuenas creneHb, yaeHOE 3BaHUE)

<« » 202 r.

Pabouas nporpamMmMa nepecMoTpeHa u ogoopeHa Ha 3acenanuu kadenpsr TOIMuXOB
MPOTOKOJ Ne OT « » 202 T.

3aBenyrouuii kageapoit
JIucr akTyanu3zauuu NPUHSAT HA XpaHeHHUe:

3aBemyromuii Beimyckatomei kapeapon TIOIIuXOB « » 202 .

Metoagundeckuii otaeir YMY: « »
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