[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

DI0: Makapos Ceppaimeaneees/t MUHMCTEPCTBO CEJIBCKOTO XQ3SIiICTBA POCCUIICKOV ®EEPALIIH
[lonmxHOCTb: N.0faeet IO TR\ TVITY TR EAEDRITITSE RO /ARGTEEHEDE/FRKDNETHAE OBPA3OBATEJILHOE YUPEX/IEHUE BBICHIETO OBPA30OBAHHS

( e 25<PEOCCI/II/ICKI/II/I T'OCYJAPCTBEHHBIN ATPAPHBIA YHUBEPCUTET —
YHuKanbHbIiA N ‘e MCXA umenn K.A. TAMUPSI3EBA»
T50fa 38153115 QRO 025632006 (T EOY BO PTAY - MCXA menn KA. Tumnpszesa)

NHCcTUTYT arpoOMOTEXHOJIOTUH
Kadenpa xumun

YTBEPXKAAIO: |
.0,/ IMpeKTOpa HHETHTYTA Cal0BO/ICTBA
 NaHAmadTHON aPXHTEKTY B

L e/ C.C. Makapos
“RI L 2025 1.

PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI
Monayas «b1.0.13 Xumus»
MoayabHas gucuuivinia «b1.0.13.02 Opranuveckas XuMushD

JUIsl TOATOTOBKM OaKaaaBpOB

dI'oC BO

Hanpasnenusi: 35.03.05 CagoBoacTBo

HanpasnenHocts: [Ipon3BOICTBO NMPOTYKIIMU OBOIIHBIX, J€KAPCTBEHHBIX U
apupoMaciInyHbIX pacteHuil, [1mogoBoacTBO 1 BUHOrpaaapcTso, Cenexuus,
TeHeTHKa U OMOTEXHOJIOTHS CaIOBBIX KyIbTYp, JlekopaTuBHOE CaloBOJICTBO U
MUTOMHHKOBO/ICTBO

Kypc 1

Cemectp 2

®dopma oOydeHus: OUHas

I'ox Havanma noaroroBku: 2025

Mocksa, 2025



..I
| 1
]

Pazpabotuuk(u): ITonosa A.C., K.X.H. r'{"-v 1.
«28» aprycra 2025 .

F A
'y

Penenzent: Cepernna U.U., 1.6.H., mpodeccop ¢ =5
«28» aBrycra 2025 .

[Iporpamma cocraBieHa B cooTBeTcTBUU ¢ Tpeboanusimu OI'OC BO, TTOOI],
npoecCHOHANBHBIX ~ CTAaHAAPTOB M  Yy4yeOHBIX IUIAHOB IO  HAIPaBJICHUIO
noxarorosku 35.03.05 CagoBoacTBo.

[TporpamMma oOcy:xeHa Ha 3aceJaHuH Kadeapbl XUMUU
npotokoi Ne 1 ot «28» aBrycra 2025 r.

HN.o. 3aB. kadenpoit JImutpesckas N.U., n.c.-x.H., T1OLEHT M

(noanwce)
28y aBFVCTaLQa25 T.

CoriaacoBaHo:

[Ipencenarens y4uyeOHO-METOAUYECKOW KOMHMCCHUUM HMHCTUTYTa CaJOBOJICTBA W
nanamadTHON apxutekTypsl Manankuna E.JI., n.c.-x.H., mpodeccop
(rertees
«28» aBrycra 2025 r.

3aBeAyromuii  BhIMycKatomen  kadeapoi I[GKOpaTI/IBHOFO CaZioBOJCTBA U
ra3oHoBezieHus 1.c.-X.H., C.C. Makapos {gxw;/
T aBryc‘/fé 2025 r.

3aBelylOmMi  BBITyCKalOmIEH KadeApod IIOJOBOJACTBA, BHMHOIPAgapcTBa M
BUHOJIEIUS K.C.-X.H., Jo1leHT A.B. ConoBbeB s .
«28y» aBrycra 2025 r.

N.O. 3aBenyromiero BhIMyCKawIle kadeapoil OBOIIEBOACTBA K.C. -X.H., JIOLEHT
B.1. Tepexosa Popsadl
«28» aBrycra 2025 1.

3aBeAyrOmMi BBITYCKAIOMIEH Kadeapold MOJEKYJISpHOI CEJCKLUH, KIIECTOUHBIX
TEXHOJOTHI U CEMEHOBOJICTBA JI.C.-X.H., Tpodeccop C.I'. Monaxoc =,

'-.-"
I;_F_!

«28»'%éﬁr}'cm 2025 r.

3aBeayrouii otaenoMm kommiekropanus [{THB ;’f J_ﬁ’,{f e’ff;,-f/ tn A&



COJEPKAHUE

AHHOTAIMS 4
1. HEJIb OCBOEHUS U CLIMIIJIMHbI 5
2. MECTO JUCLUILIUHBI B YYEBHOM MPOLIECCE 5

3. HEPEYEHbD IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 11O AUCHUIIJINHE,
COOTHECEHHBIX C INTAHUPYEMBIMHU PE3YJIbTATAMHA OCBOEHHUSA OBPA3OBATEJIbHOM

INPOI'PAMMBI 5
4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIUHBI............ OIINBKA! 3AKJIAIKA HE OITPEJEJIEHA.5
4.1 PACHPEJIEJIEHUE TPY JOEMKOCTU JUCLUIUIMHBI T10 BUIAM PABOT B CEMECTPE .....cvvviieiiieeeeeiieee e 6
4.2 COJNEPYKAHUE JIACTIATIIIIIHDL ......uuvveeeiiieeeeiteeeeiveeeesesteeeesssesessseeaassssessessssesasssssassssssassssssssnssssssssssesesssssessssseseans 8
4.3 JIEKIIAN/TTABOPATOPHBIE SBAHSITHIS ...veeeuvieeitieeteeereeeteeeteeeteeeteeeseeeasesensessasesesseesasessssessnseesssessssessnsesssessseean 15
5. OBPA3BOBATEJIBHBIE TEXHOJIOT T ..............oooiiiiiiiiiiie ettt tte et e e eiva e e e sevae e e stsaeeeaens 25
6. TEKYIIIUMA KOHTPOJIb YCOEBAEMOCTH U IPOMEKYTOYHASI ATTECTALIMAS I10 UTOT'AM
OCBOEHMUS JUCIHIIIITHDBI ..ottt e e et e e e tae e e e s ete e e e etbeeeeeesaeeesassesenanns 26
6.1. KOHTPOJIbHBIE PABOThI, UHIUBUY AJILHBIE 3AJTAHUS, KOJUIOKBUYM, SK3AMEH .......ccocovvveeieeeeeeiirreeeeeeeenns 26
6.2. OIIMCAHME ITOKA3ATEJIEM M KPUTEPUEB KOHTPOJISl YCIIEBAEMOCTH, OIIMCAHMUE I1IKAJI OLIEHUBAHHUSL....... 51
7. YAEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI ........... 53
7.1 OCHOBHAS JIATEPATYPA ...ttt eeeeeee e e e e e et e e e e e e et e e e eaaeeeeeaaeeeeeateeeeeenseeeeeaseeeeeseeeeenseseeeenneeeans 53
7.2 JTOTIOJTHUTEITTBHAS JTIATEPATYPA ....ceutveetiiesireetteesteeetetesseessseessseessseessseessseessseessseesssesssseessssessseesssessssessssesssseens 53
7.3 METOAUYECKUE YKA3AHUS, PEKOMEHIALIMU U IPYTUE MATEPUAJIBI K SAHATUSAM .......cvvveeeeiieeeeneeeeeeieeeen. 54
8. IEPEYEHb PECYPCOB HUH®OPMAILIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETHU
«AHTEPHET», HEOBXOJUMBIX AJIS1 OCBOEHUSA JUCHUIIIIHHDI .............coooviieiieiieieeeeee, 54
9. HEPEYEHDB ITPOI'PAMMHOI'O OBECITIEYEHUSI U TH®OPMAIIMOHHBIX CITPABOYHBIX
CHICTEM. . iiiiiiitiiiieiiiestiiestoestossssosssssssssssssosssssssssossssssssossssssssssessossssossssssasssssssssssssssosnasssnsssns 56
10. OMIMCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI, HEOEXOJIUMOM J1JIsI
OCYHIECTBJIEHUSI OBPA3OBATEJIBHOT O IMTPOLHECCA IO IUCHUIITINHE ................ccoooeennenn. 57
11. METOANYECKHUE PEKOMEHJAINAU OBYUYAIOIIUMCS 1O OCBOEHHUIO JUCHUIIJINHBI.. 59
Buabl 1 ©OPMbI OTPABOTKU ITPOITYILEHHBIX BAHSITHII ....ceeiiviieieeiee et et eeae e st e e e eaeeesenaeas 61
12. METOOAUMYECKHUE PEKOMEHJAIIUU ITPEITOJJABATEJISIM 11O OPTAHU3AIIUN OBYUEHUSA
MO AMCIUIIJIMHE 62




AHHOTAIIUS

padoueil mporpaMMbl Y4eOHOM M CIIUTIIMHBI
b1.0.13.02 «Oprannuyeckass XuMHs»

JJI MOATOTOBKHU OakanaBpa no HanpasJjeHuio 35.03.05 Caxosojacrso,
HanpaBJieHHOCTH: «[Ipon3BoaACTBO MPOXYKIMH OBOUIHBIX, JIEKAPCTBEHHBIX H
3(upomMacIUYHBIX pacTeHnin», «[1J1010B0ICTBO U BUHOTPAIAPCTBOY,
«CeJieKkIus, TeHETUKA U OMOTEXHOJIOTHSI CAT0BBIX KYJIbTYP», «/lekopaTuBHoe
CaJ0BOACTBO H IHTOMHHKOBO/ICTBO)

Henr ocBoeHMsI JMCUMIUVIMHBI: I[EIbI0  OOy4YEHUS  JUCLUIUIMHE
«Oprannyueckas XUMUsD» SBJISIETCA OCBOCHUE CTYJEHTAMH TEOPETHUUYECKUX OCHOB
OpPraHMYEeCKON XMMHH, CBOMCTB OCHOBHBIX KJIACCOB OPraHMYECKHX COEIUHECHUU,
NpuOOpETEeHUE YMEHUNW W HaBBIKOB B 00JaCTH OpPraHUYECKOTrO CHHTE3a, B
WCIIOJIb30BaHUN XUMHUUYECKUX M (PHU3UKO-XUMHUYECKUX METOJ0B MCCIASIOBAHUS JIJIs
aHajau3a oOBEKTOB arpocdepsl, B 00JaCTH NMPUMEHEHUS OMOJOTHUYECKH aKTUBHBIX
OPTaHUYECKUX BEUIECTB B CEIIbCKOM XO3SIUCTBE.

MecTo0 AUCHMILUIMHBI B Y4eOHOM MpomLecce: IUCUWILUIMHA BKJIIOYEHA B
nuki bl, oOs3arenbHas 4acTh, JUCHUIUIMHA OCBAaMBAETCS BO 2 CeMeCTpe IO
HarpasyieHuto noarotoeku 35.03.05 CagoBoacTso.

TpeOoBaHusi K pe3yabTaTaM OCBOCHHSI JMCHUIUVIMHBI: B PE3yJbTaTe
OCBOCHMSI JUCHUILUIMHBI (popMupyrotes crenyromue komnerennuu: YK 1.1, YK 1.2,
YK13,YK 14, YK LS.

Kparkoe coaepxkanme  IuMCUMIUIMHBI:  TeopeTHMUecKHe  OCHOBBI
oprannueckoit xumuu. [Ipuemsl 1 MeToabl padOThl. DUZUKO-XUMUYECKUE METO/IbI
WCCIICIOBAHUSI OPraHUYECKUX COEAUHECHUHU. YTIEBOAOPOIbl. (DyHKIIMOHAJIbHbBIC
MIPOU3BO/IHBIE YTJIEBOJIOPOJIOB. ['erepodyHKIIMOHATBHBIC COEIMHEHUS.
Ontuueckas  u3zomepuda. llpupomneie  coenuHenus.  ['erepouukinyeckue
COEIMHEHUSI.

Oo6mas TpynoemMmkocTh aucuumiannbi: 108/3 (vacos/3au.en.).

IIpomMexyTOYHBIH KOHTPOJIb: 3a4ET.

1. Ileab ocBOeHHUS JUCIHUIIMHbBI

I{empr0 OCBOCHUS TUCIHUILTUHBI «OpraHudecKass XUMHUS SIBISCTCS OCBOCHHE
CTYJICHTAaMH TEOPETUYCCKUX OCHOB OPTraHWYCCKOH XHWMHH, CBOHCTB OCHOBHBIX
KJIACCOB OPraHUYECKUX COCAMHEHHM, MpPUOOpETEHWE YMEHUW U HABBIKOB B
00JIaCTH OpPraHWYECKOTO CHHTE3a, B HCITOJI30BAaHUUW XUMHUYCCKUX W (PHU3UKO-
XUMHUYECKUX METOJIOB MCCIENIOBaHUs MJisg aHaiu3a OOBEeKTOB arpocdepsl, B
00JaCTH TMPUMEHCHHUS OWOJIOTMUECKM AaKTHUBHBIX OpPTraHWYECKHUX BEIICCTB B
CEJIbCKOM XO3SIMCTBE. 3HAHHWSA, TOJYYCHHBIC, B TOM YHCJIE, C TPUMEHECHHUEM
U(POBBIX TEXHOJIOTHH (Hampumep, o0Opa3oBaTelbHbIE OHJIAWH-TUIAT(HOPMBI
Stepik, Webinar u Zoom, Google-hbopmbl st opranuzanuu oOpaTHOW CBSI3M),



IIO3BOJIAT HE TOJIBKO YCIEHNIHO OCBauBaTh IOCIEAYIOIIME NUCLMIUIMHBIL, HO U
UCIIONIb30BaTh UX B Oyaymiei mpodecCHOHaIbHON ASSITENbHOCTH.

2. MecTO JTUCHMILUIMHBI B y4eOHOM Mpouecce

Jucuunnuna «OpraHuyeckass XUMHs» BKJIIOUYEHAa B 00s3aTENbHYIO YacTb
JUCUUIUIMH yuyeOHoro riaHa. JucuumimHa « Opranudeckasl XuMus» peain3yeTcs
B cootBercTBUM ¢ TpeboBanusimu OI'OC, OIIOIl BO u YuebHoro mnana mo
Hanpasiennto  35.03.05 CamoBoactBo, HampaBieHHocTH:  «lIpou3BoacTBO
OPOAYKUMUA  OBOIIHBIX, JIEKAPCTBEHHBIX W A(UPOMACIMYHBIX PACTCHUII»,
«I110g0BOACTBO U BUHOTPANapcTBO», «CeNeKIusi, FeHEeTUKa U OMOTEXHOJIOTHUs
CaJIOBBIX KYJBTYpPY», «JlekopaTuBHOE CaJOBOJICTBO U TUTOMHUKOBOICTBO.

Huciummaa «Opraaudeckasl XUMUs» SIBISETCS OCHOBOIIOJNATaroIIe s

U3YYEHUS CIEIYIOIUX TUCLHUIUINH: «BHOXUMHUS pacTeHU», «3alnuTa paCTCHUID,
«be30macHOCTh KUZHENACATENBHOCTIY, K ATPOXUMUS» U JP.

OCOOEHHOCTBIO JTHCLMIUIMHBI SIBJIIETCA CBSI3b XMMUYECKHX 3HAHUN H
HAaBBIKOB C KOMIUIEKCOM MPO(ECCUOHANBHBIX 3a/ad IO 3KOJOTHYECKOMY
MOHHUTOPUHTY 00BEKTOB aTMOC(epsbl, rupocdepsbl, TUTochepsl U T.11.

Pabouas InporpamMma JUCHUITIINHBI ((OpFaHI/I‘-IeCKaH XUMUs» AJIs1 UHBAJIMAO0B
n Juno C©  OrpaHHYCHHBIMH  BO3MOJKHOCTAMHU  3J0POBbBA p33pa6aTI>IBa€TC$I
HHAWBUAYAJIBbHO C  YUYCTOM 0COOEHHOCTEM HCI/IXO(i)I/ISI/I‘IeCKOFO pa3BUTHA,
HHAWBUYAJIbHBIX BO3MO>KHOCTEU U COCTOSIHUS 3A0POBbiA TAKUX o6yqaloumxc;1.

3. IlepeyeHb MIIAHNPYEMBbIX Pe3yJIbTATOB 00YYeHHS N0 JUCHHUILINHE,
COOTHECEHHBIX C IIJIAHMPYEMbIMHU pe3yJIbTaTaMH 0CBOCHHS 00pa3oBaTeIbHOM
NporpaMmal

N3yyenue naHHOM yyeOHOW AMCIMILUIMHBI HANpPaBJICeHO Ha (DOPMUPOBAHKE Y
oOy4Jaronmxcst KOMIETeHIINH, MpeCTaBIeHHbIX B TadiuLe 1.
4. CTpyKTYypa U cofepKaHUe TUCHUIIIMHBI

4.1 Pacnpenejienre TPYAOEMKOCTH JUCHMILUIMHBI MO BHAAM PpadoT 1Mo
ceMecTpam

OO6mast TpyI0€MKOCTh JUCIUIUINHBI cocTaBisieT 3 3au.ed. (108 gacoB), ux
pacnpeneneHue o BUaaM padoT B IBYX CEMECTpax MPEICTaBICHO B TabyuIie 2.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOM JUCHUIITIMHBI

Tabmuma 1

pasBUTHS 00JIaCTH
podeCCHOHATTEHOM
JIESATSIILHOCTU U (WJIH)

OopraHu3aliii Ha OCHOBC aHaJIM3a

JTOCTH>KEHUN HAyKU U
MIPOU3BOJICTBA;

3HaeT OCHOBHEBIE
METOJIBI aHATIN3a

OCHOBHBIE aITOPUTMBI
pelIeHuns MPaKTUIECKIX

3aJaHHOr0 COCTaBa U
MIPOM3BOINTH HEOOXOAMMBIC

Kon B pesynbrare n3yueHus: yueOHON AUCHUIIIMHBI 00yUYaIOLIUECs IOJKHBL:
Ne cOMIIeTe Copnepxanue WNuaukaTopsl Pe3y Y Y Y
n/m - KOMITETEHINH (WK €€ 4acTu) KOMIIETEHIINI 3HaTh YMETh BJIAJICTh
1. |OIIK-1 |[CnocoGeH pemats 3a1auu OIIK-1.1 OCHOBHBIC 3aKOHBI XUMHH, | TOTOBUTH PacTBOPHI 0a30BBIMU 3HAHUSIMH B

00acT OpraHNIecKOn
XUMUH, COBPEMEHHOMN

OTEYCCTBEHHBIC
BapyOeXHbIC Oa3bl
ITAaHHBIX U CUCTEMBI
yu4€Ta HAayYHBIX
pe3yIbTaTOB

TpeOOBaHUS TCXHUKH
0e30macHOCTH MpH paboTe B
XUMHYECKOH 1aboparopuu,

BOCIIPHHUMATh XUMHYECKYIO
WHPOPMALUIO, IUTAHUPOBATH
IKCTICPUMEHT, JIeNIaTh
BBIBOJIBI HA OCHOBAaHHUH
MOJTYYECHHBIX
IKCTIEPUMEHTAIBHBIX
JTAHHBIX

JOCTHIKEHHH HayKH 1 3a7a4 pacyeTsl XUMHYECKOU )
TEPMHUHOJIOTHEN

IPOM3BOICTBA p

OIIK-1.2 OCHOBBI HEOPTaHUYECKOU MPOU3BOJIUTE PACUETHI, OCHOBHBIMH METOIAMH

Hcnonb3yer B XHMHUH B 00bEME, HEOOXOINMBIE JUIS aHaJIWu3a U CUHTE3a

npodeccHOHATBHOM HEO0O0XOAUMOM s MIPOBEACHHUS OpraHMYECKUX

eSITeIPHOCTH npodecCHOHANTEHON 9KCTIEPHUMEHTOB, COEIMHEHUI

ESITENBHOCTH, OCHOBHBIE aHAITU3UPOBATH,

Brienser HaydHbIE
[PE3yIbTaThl, UMEIOILNE
[IPAaKTHYECKOE
BHAYCHUE

METO/Ibl aHaJIn3a
SKCIICPUMEHTAJIbHBIX
JIAHHBIX, METO/TbI
MaTeMaTH4ecKoi 00paboTKu
pe3yJIbTaToB aHAIM3a

MIPOBOJNTH XUMHUECKHUE
HCCIIETOBAHMS C
COOIIOEHUEM TEXHUKA
0e30MacHOCTH, TPOU3BOTUTH
pacuéThl, HEOOXOAUMBIC IS
MPOBEICHHSI
9KCTIEPUMEHTOB,
aHaJIU3UPOBATD,
BOCIIPUHUMATH XUMHUECKYIO
HH(POPMAITUIO, TITAHUPOBATH
SKCIIEPUMEHT, JIe/aTh
BBIBOIbI HA OCHOBAHHUH
MOJYYCHHBIX
9KCTIEPUMEHTATTbHBIX
JIAHHBIX

HaBBIKAMH ITOMCKA
WHPOPMAITUH [TOCPEICTBOM
3JIEKTPOHHBIX PECYPCOB
oUIMATILHBIX CAUTOB




Ta0muma 2

Pacnpeneneﬂne prIlOéMKOCTI/I JAUCHUIIJIMHBI 110 BHJaM paﬁoT Imo ceMecTpam

TpynoémkocTb
Bupa yueOHoi1 padoThI B Tom wncie no
yac. ceMecTpam
Ne 2
Oo01as TpyA0EMKOCTD JUCITUIUIMHBI IO YYEOHOMY TUTaHY 108 108
1. KonrakTHas pabdora: 50,25 50,25
AyauTopHasi padora 50,25 50,25
8 Mmom uuciue:
qekyuu (J1) 16 16
nabopamopnvle pabomul (JIP) 34 34
KOHmakmuas paboma Ha npomedicymounom konmpone (KPA) 0,25 0,25
2. CamocronTeabHas padora (CPC) 57,75 57,75
camocmosmenvHoe uzyuenue paz0enos, Camono020mosKa
(npopabomka u no8mMopeHue JeKYUOHH020 Mamepuaia u
mamepuana y4eOHuUKo8 u y4eOHvlx nocooutl, n0020MmoeKa K >T.75 >T75
J1AO0PAMOPHBIM 3AHAMUAM, KOJLOKEUYMAM U mM.0.)
But mpoMeXyTOYHOTO KOHTPOJIS: 3a4eT
4.2 Conep:kanue TUCUUIINHBI
Tabaunia 3
TemaTnyeckuii NUIAH y4eO0HOW TUCIUIIHHBI
HanmeHoBaHue pa3/iesioB Beero AyautopHasi pabora BHeayauTopHas
TeM TUCHHUIUINH (YKPYTHEHHO) JI JIP IKP padora CP
Paznen 1. OCIEOBLI 9,75 1 3 ) 5,75
OpPTaHWYECKON XUMUHU
Paznen 2. YrneBogopo sl 18 3 7 - 8
Paznen 3. ®yHKImoHaIbHBIE 2 6 3 ) 3
MIPOU3BOJIHBIC YTIIEBOIOPOIOB
Paznen 4.
I'erepodyHKIIMOHANBbHBIE 12 2 2 - 8
COEJIMHEHUS
Paznen 5. Ontuueckas 12 ) ) ) 8
U30Mepus
Paznen 6. [lpuponnsie 20 ) 8 ) 10
COEJIMHEHUS
Paznen 7. I'ereponuknnyeckue 14 ) 4 ) 10
COEJIMHEHUS
Konmaxmnas paboma na 0,25 - - 0,25 -
NPOMENCYMOYHOM KOHMPOTe
(KPA)
Bcero 3a 2 cemectp 108 16 34 0,25 57,75
Hroro mo nucuuIInHe 108 16 34 0,25 57,75




Paznen 1. «OCHOBBI OPraHUYeCKOM XUMHUID)

Tema 1. «TeopeTnueckre OCHOBBI OPTAHUYECKON XUMHUM

OCOOEHHOCTH COCNMHEHHWM yTJIepoaa, WX MHOrooOpasue, pojib B KHBOU
MPUPOJIC U MPAKTUUECKON JIEATEIIBHOCTH YETIOBEKA.

IIpenmer oprannueckoi XuMud. CBS3b OpPraHMYECKON XHMHH C OHOJIOTHEH,
MEJIUIIMHOM, CETbCKUM XO035UCTBOM. OCHOBHBIE TMOJIOKEHHS TEOPUU XHUMHUYECKOTO
CTpOC€HMSI  opraHuyeckux coeauHeHuit (A.M. bytnepoB). T'omosoruss u
FOMOJIOTUYECKHE PAIbl B OPraHUYECKOM XUMHH. YTJIEBOAOPOIHBIN paauKall.
Baxneiiime ¢pyHKIMOHAIbHBIE IpyIibl. 3oMepus ckeneta U U30MepHsi, CBsI3aHHAs
C U3MEHEHHEM ToJIoKeHHs 3amecturenss. OdunmanbHas  MeXIyHapOIHAs
CUCTEMATHUYECKasi HOMEHKJIATypa OpPraHMYECKHX COCIMHEHUH — HOMEHKIIATypa
IUPAC (UIOITAK).

Tumel XWUMUYECKMX CBSI3€M B OpraHMYEeCcKUX coeAuHeHusx. HoHHas,
KOBaJICHTHAs1, JOHOPHO-AKIIENITOPHAs!, CEMUIIOJISIPHAs, BOJIOPO/IHAS CBS3H.

DIIEKTPOOTpULATENBHOCTh 10 llonuHry, mnonspHocTh cBaA3u. CTpoeHue
ANIEKTPOHHON 000J0YKM aroMa yriiepoAa. ATOMHBIE U MOJICKYJISIPHBIE OpOUTAIIH.
['uOpuanzanus. ATOMHbIE OpOUTANIN S-TUIIA U p-TUNA, G- U T-CBA3U. VIHAYKTUBHBIMI
abdext u >¢pdekt compspkeHus. ['OMONMUTUYECKUI U TEeTEPOTUTHUYECKUN pa3phiB
CBSI3U. DHEPIUs CBS3H.

[TonsiTe 0O MEeXaHU3ME PEAKIMK: PEAKIIMK PAAUKAIBLHOTO, HYKJICO(UILHOTO U
anekTpoduiibHOro 3amenienus. [lepexoiHOe cOCTOsIHUE, YHEPTreTUYECKas KpuBasi.

Teopus Terpadapudeckoro aroma yriepoja (Baut-I'ohd u Jle-benn).

OCHOBHOCTh W KHUCJOTHOCTH: BJIMSIHUE DSJEKTPOHHBIX W MPOCTPAHCTBEHHBIX
(hakTOpOB.

Tema 2. «IIpuémbl u MeTOIBI pabOTHI»

OcHOBBI TEXHUKU 0€30MaCHOCTU MpHU PabOTE C OPraHMYECKUMH BEIIECTBAMU:
paboTa ¢ TOpHOYMMHU BEIlECTBAMHU, TMEpBasi MOMOIIb MPU OXKOraX U OTPABJICHUSX,
TYIIEHHWE TI0XKapoB, pabdoTa C B3pHIBUATHIMU BEILIECTBAMHU, CXKAThIMU Tra3zaMud U
BAKYYMOM.

[Tonyuyenue, BbIACNEHUE, WIACHTU(GUKAIIMS W  yCTAaHOBJICHHE CTPOCHUS
OPraHUYECKUX COCAUHECHUMU.

O6mme mnpaBuna padoThl. HarpeBanme u oxnaxaeHue. Kpucrammuzamms,
cyuika u ynapuBanue. [leperonka.

Ompenenenue yriepojaa, BOJAOpPOJAa, a30Ta, TajJOTeHOB, cephl, Qocdopa.
Omnpenenenue MOJISIpHON Macchl. BeiBo aMnuprueckoit popmyIibl.

XUMHUYECKHE METOJbl KAYeCTBEHHOTO M KOJMYECTBEHHOI'O OMPEICIICHUS
(YHKITMOHATBHBIX TPYIIIT: KPATHBIX CBSI3€H, THIPOKCUIIBHOM, aMUHO-, KAPOOHMIHHOM
1 KapOokcuibHOM Tpymil. [loHaTHE 00 yCTaHOBJIGHUM CTPOCHHUSI BEIIECTBa METOAO0M
MOCJIe0BaTEILHOMN AECTPYKIIMU U BCTPEUHBIM CUHTE30M.

Tema 3. «Opranuueckue BeiiecTBa 6uochepoi»

[Ipuponnsie ra3pl, TOp(d, KaMEHHBIH yTojb, HEPTh KaK HCTOYHUKH
OPraHUYECKUX COCAUHEHUH ISl MPOMBINUIEHHOCTH. [Ipoucxoxaenne, XuMUYECKUN
coctaB W mepepaborka HedTu. Baxueilmme HeDTAHbIE TPOAYKTH (OEH3UH,
pPEaKTUBHOE TOIUIMBO, KEPOCHH, CMa304yHbIE€ Macja, mapaduH) U UX TPUMECHEHHE.
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OKTaHOBOE M LIETAHOBOE YHCIA. AHTHAETOHATOPHl. KpEKHMHI M KaTaJIUTHUYECKHE
IpeBpalleHus] yrieBoAopoAoB HedTu. OHepretmueckuit kpusuc. Ilomydenue
KUIKOTO TOIUIMBA U3 KaMeHHOro yris. OkcocuHTes. [J[peBecruHa u €€ UCroiab30BaHue
B JIECOXMMHUYECKOW NPOMBIIUIEHOCTH I IOJYy4YEHUS HCKYCCTBEHHOTO BOJIOKHA.
JKusnna. [IpakTMyeckoe  HCIOJIB30BAHHME  PACTUTENBHBIX  €CAaXapoB, KUPOB,
TEPIICHONUIOB, AJIKAJIOWJIOB, CTEPOHUJIOB B MHUIIEBOM INPOMBIIUIEHHOCTH, CEIBCKOM
XO035MCTBE, MEAMIMHE. 3HAYEHWE XHUMHYECKHX BEUIECTB, MPOIYLUPYEMBIX
Mukpoopranuzmamu. [Ipobiembr 6uorexHonoruu. [yt ucnons3oBanus Guomacchl
JKUBBIX OPraHU3MOB CYIIM U MoOps. XUMHUYEcKas rnepepaboTka >KMBOTHBIX KUPOB.
Kpyroob6oport yriepoaa B mpupoje. MickyccTBeHHas MuIia.

Tema 4. «DU3NKO-XUMHUECKHUE METOJIBI UCCIEAOBAHUS)

BrineneHne WHAMBHIYaJbHOIO BEILIECTBA NYTEM IEPETOHKH, BO3TOHKH,
KpUCTAJUIM3AIUH, SKCTpaKiuu. [IpumMeHenue pa3inyHbiX BUAOB XpoMaTorpaduu asis
pazneneHuss W UACHTHQUKauuu  BenlecTB. [loHsATHE O  ra30KUIKOCTHOM
xpomaTtorpadur U BbICOKOI(PGHEKTUBHONU KUAKOCTHON Xpomartorpaduu. (BOXKX).
Nnentudukaius XUMHUYECKUX COCIUHEHHN MO WX (U3NYECKUM KOHCTAaHTaM WIH
KOHCTaHTaM HMX XapaKTEPHBIX MPOM3BOJAHBIX. OmpeneneHnue TeMneparypbl KUIICHHUS,
TEMIIEPATYpPbl IUIABICHUSA, IUIOTHOCTH M TIOKa3aTels IPEIOMIICHHUA. Y JEIbHOE
BpAILIEHHE IUIOCKOCTH MOJISIPU3ALUH ITIOCKOITOISIPU30BAHHOTO CBETA.

[IpuMeHeHre CeKTPOB MOTJIOLIEHUS B yIbTPa()HOIETOBOW, HHPPAKPACHOU U
BUJIMMOM 00JIACTSX JIJIS aHAJIM3a OPraHUYECKUX BEIIECTB.

Hcnonp30oBaHue AIEpHOIO MAarHUTHOIO pE30HAHCAa JUId  yCTaHOBIICHHUS
CTPOCHMS OPraHUYECKUX COCIUHEHUMN.

MeTtoa XpomMaTo-Macc-ClIeKTPOMETPUHN KaK OCHOBHOM CIIOCOO aHaiM3a COCTaBa
CMECEU OPraHNYECKUX BEIIECTB.

Pa3zneu 2. «YTi1€BOIOPOABLD

Tema 5. «AnkaHb»

IlepBoe BalE€HTHOE COCTOSHME aToOMa YIVIEPOAA:  SP -ruOpUaM3aIys.
KoBaneHTHass cBsi3b, mpUpoda M CBOWCTBa MpocToi (curma) cBszu. [loHsiTue o
kKoH(popmanuu. ['omonornueckuii psan um ero odmas Qopmyna. ['oMmonoruveckas
pazHocTb. M3omepus. [lepBuUHBIN, BTOPUYHBIN, TPETUYHBIN U YETBEPTUYHBIA ATOMBI
yriepona. Homenknatypa tpuBuanbHasg, pauroHanbHas u MIOITAK. Paagukansi
(ayikumbl): ompenesieHHe W Ha3BaHus. HaxokneHue ankaHoB B mpupojae. OOiiue
CIIOCOOBI TIOJIYYEHHSI aJIKaHOB W3 TaJIOTEHIIPOU3BOJHBIX, CIIUPTOB U HEMpPEIeTbHBIX
yIJI€BOJOPOA0B. DPU3NUYECKHE CBOMCTBA. XMMHUUYECKHE CBOWCTBA. CHHTETHUYECKUE
MOIOIIME CPEICTBA, MPOOIEeMa YHUUYTOKEHUS UX OTXOA0B. MeToabl uieHTUhUKauu
AJIKAHOB.

Tema 6. «AJIKEHBI»

BTopoe BaJE€HTHOE COCTOSHHME aroMa yIJIEpOjAA:  Sp’-THOPUIU3ALIKs.
DJIEKTpOHHAs MPUPOJIA, TEOMETPUSI U CBOMCTBA JBOMHOM CBsI3U. ['OMOJIOTMYECKUI
psn, odumas Gopmysia, HOMEHKIATypa U U30MEpHs LIETIH, MTOJIOKEHUS IBOWHOMN CBSI3U.
Cnocobel  mosyuenust.  Ddusuueckue  cBoiicTBa.  XUMHUYECKHME  CBOWCTBA.
[TonoxxutenbHBI W OTpUUATENbHBIA  WHAYKTUBHBIM 3 dexr.  [IpaBuio
MapkoBHukoBa u ero oObsicHeHue. llepekucubii »¢ddexr Xapama. ['omo- u
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reTEPOJIUTUUECKUN pPa3pblB  KOBAJIEHTHOW CBSI3U. Peakuus yuc-OKUCIEHUS 0
Baruepy. O30HUMpOBaHME W €ro 3HAYEHHE B YCTAHOBJEHUM CTPYKTYpbI BEIECTBA.
[lonmumepusanus:  cTymeHuyartas, LenHas UM Tenomepusauusa. llommsTuneH.
[TosmmmpornmiieH. I[IpoCcTpaHCTBEHHOE CTPOCHHE €ro IEeneu: Hn30-, CHH- U
aTakTH4eckue CTpykTypbl. Crepeocnenudpuyeckas mnoiaumepusanus. CBoicTBa
MOJIUMEPOB M HMX Pa3uYMsl B 3aBUCHMOCTH OT KOH(urypauuu menu. [Ipumenenue
MOJIUMEPOB B MPOMBIIIJICHHOCTH, CEIbCKOM XO3fHCTBE U ObITy. MeTomsl
UJeHTU(GUKAIIMY AJIKEHOB. DTHJICH KaK (PUTOrOPMOH.

Tema 7. «AJIIKUHBD)

Tperbe BaJleHTHOE COCTOSIHUE aToMa  yrjiepoja: Sp-TuOpuanu3aius.
AlleTUJICHBI, UX TIOJIyYeHHE U TEXHUYEeCcKoe npuMeHeHune. OcoObie CBOWCTBA TPOMHOM
CBSI3U YIIIEPOA-YTIEPO. XUMHUYECKHAE CBOMCTBA aJKHMHOB: PEAKIIMU MPHUCOECIUHEHUS
U PEaklMu C Yy4acTUEM alleTUJIECHOBOTO aroMa yriepoaa. [IprumeHeHue aneTuieHa.
Metoasl uneHTUGUKAIUNA aTKUHOB.

Tema 8. «/{ueHb»

Byranuen (AMBUHWII), W3OMPEH, XJOPOMPEH; HUX MPOMBIIUICHHBIM CHUHTE3 U
npuMeHeHue. ConpsikeHHbIE JBOMHBIE CBA3M M HMX 0coOble cBoiictBa (1,4-
npucoeauHenue). DbPexT conpsbkeHus, nonumepusanus gaueHoB. [lonsTue o
CTPOEHUU NPUPOJHOIO Kayuyyka. J[MBUHWIIOBBI M W30MPEHOBBIA CHUHTETUYECKUE
kayuyku. [loHsitTue O  JHMHEHHBIX W  MPOCTPAHCTBEHHBIX  IMOJUMEpaXx.
HuszkoremnepatypHas mnonauMepusanusa. Bynkanuzanus kaydyka. ComoJuMepsl.
MeTonab! uACHTU(PUKAIIMK THECHOB.

Tema 9. «ApeHb»

ApoMatudHOCTh, npaBuio Xwkkens. [lonstue o pezonance. Homenknarypa u
U30MEpUs  YTIEBONOPOAOB psifa OeHzona. Meroasl mnonyuyeHus. dusnueckue
CBOMCTBA. DnexTpoguibHOE 3aMellICHUE. DNEeKTPOHOJOHOPHBIE 151
AIIEKTPOHOAKILIETITOPHBIE 3aMECTUTENM; WX Harpapistomiee BiusHue. llonstue 00
addekre conpsbkeHust 1 UHAYKTUBHOM dddekte. Teopust 3amenieHus B 0€H30JIbHOM
anpe. CorjacoBaHHasi M HECOIJIACOBaHHAs OpPHUEHTALMS. AKTHUBUPYIOIIEE BIUSHUE
HUTPOTPYIIl Ha HYyKJI€OQWIbHBIM OOMEH aroma TalloTeHa, CBSI3aHHOTO C
apOMaTUYECKUM AJpoM. MexaHu3M peakluy M IMepexojHble cocTosiHUs. Peakuuu
MPUCOEIMHEHNS K OCH30JIbHOMY KOJIbILY (TeKcaxJyiopaH). Peakiuu ramoreHupoBaHus
B sAapo u OokoByro 1uenb. WMucektuumnapl. IloHATHE ©0 NOJMUIMKIAYECKHX
apoMatuyeckux coenunenusx. Kanmeporensl. MeTobl naeHTUGUKAIINN.

Pa3znesn 3. «OyHKIIMOHAIbLHBIE IPOU3BO/IHbIE YIJIEBOA0POA0B)

Tema 10. «["asioreHonpon3BoAHBIE YTIIEBOA0POAOB. CIIUPTHI U (PEHOIIBI)

Knaccudukanus, nzomepuss 1 HOMeHKarypa. OO0mme crnocoObl MOIyYCHHUS:
raJlor€HUPOBAHKE YIJIEBOAOPOAOB, 3aMEILICHUE THIPOKCUIILHOW TPYIIIbl HA TaJIOTEH,
MPUCOEIMHEHNE TAJIOTEHOB TI0 KpaTHBIM CBsi3siM. MuaykTuBHBIM 2 dexT. [lomydenue
droprpon3BoaHbiX. [loHsATHE O peakuusax HykineoduibHoro 3amenieHus (Snvl, Sy2).
XUMHAYECKHE CBOMCTBA MOHOTAJOI€HONPOU3BOAHBIX QJIKaHOB. Jlu-, Tpu- u
MOJIUTATOT€HOPOU3BOIHbIE YIJIEBOJOPOOB. XUMUYECKHE 0COOEHHOCTH
raJIoreornpon3BOAHBIX C HECKOJbKMMH aTOMaMH TaJIOT€Ha Yy OJHOrO YIJIEPOJHOIO
atoma. Metoabl uACHTU(DUKALIIH.
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Huxinopatal, xiaopodopM, Hogodopm, GpeoHbl; UX MTPUMEHEHNE. XUMUUECKHUE
CBOMCTBA TaJOT€HONPOU3BOJIHBIX HEMPEACIbHBIX YTIEeBOOpoaoB. OTianune B
MOBEJACHUN TAJIOTCHA, HAXOASAIIECTOCAd MNpPU aTrOME YTIIEpoJa C JBOMHOW CBSA3BIO.
XJOpUCTBIN  BUHWI, TPUPTOp- W TETPAPTOPITWICHBI, WX MOJIUMEpPU3AIUSI H
sHauenue. [lmactukm. Tedmon. Cumnukonsl. Hamomawtenu, miIacTUGUKATOPHI,
CTaOMIIN3aTOPBI.

XUMHYECKHE CBOICTBA rajJoreHOMPOU3BOIHBIX apOMaTHYECKHUX
YIJIEBOJOPOIOB. 3aBUCUMOCTh AKTUBHOCTHU TaJOT€HA OT €r0 IMOJIOKEHUS B SPE WIH
OokoBoii 1enu. [IpumMeHeHue ranoreHonpoOru3BOIHBIX B CEILCKOM XO3SIMCTBE.

Couptel u  Qenonbl. Omnpenenenue U kinaccudukamus. IlpenenpHbie
OJIHOATOMHBIE  CIUPTHL  (ajmkoroiu). ['omonoruueckuit  psna, U30OMEpUsS U
HOMeHKJaTypa. CrocoObl  MOJy4YyeHUsT M3  NOPeNelbHbIX W ATUICHOBBIX
YTJIEBOJOPO/IOB,  TaJOTEHIPOU3BOAHBIX,  CIOXKHBIX  A(DUPOB, KapOOHWIBHBIX
coenuHeHud. duznmyeckne cBoMcTBAa. KHCIOTHOCTP M OCHOBHOCTH IO bpeHcTeny,
pK,. Accoumanys ¥ BOJOPOJHBIC CBSI3M, MX BIMSIHHE Ha (PU3UUYECKHE CBOMCTBA.
XUMUYECKHE peakiuu (PYyHKIHUOHAIBHOW rpymnmbl. OKUCICHHE TEePBUYHBIX,
BTOPUYHBIX W TPETUYHBIX COUPTOB. Jlermaparauuss u JaeruapupoBaHue. MeTojbl
uaeHTuPuKau. MeTUIOBBIM U ATWIOBBIM CHUPTHI, UX MOJYYEHUE U 3HAUCHHUE.
[IponuioBeIii, OyTWUIOBBINA, aMUIOBBIA W BbICHIUE (LETUIOBBINA, MUPHUIUIOBBIN)
CIIUPTHI: UX MOJYYEHUE U 3HAUECHUE.

JIByxatoMHuble criupThl (raukonn). M3omepust u Homenkinarypa. [lonyuenue u3
rajJOreHIIPOM3BOAHBIX U HENPEACIbHBIX YIJIEBOAOpOAOB. Duznueckue CBOMCTBA.
Xumuueckue cBoicTBa. B3anmHoe BiusHME IBYX (PYHKIIMOHAIBHBIX TPYII.

OtuneHrnukosb. Okcua  dTWICHA. OTWICHXJOprugapuH. Juokcan. HWx
CBOMCTBA.

Tpéx- 1 MHOrOaTOMHBIE CIIUPTHL. [ IMIIEPUH, €r0 pacIpOCTPaHEHUE B IPUPOJIE
U TeXHUYECKHue crocoObl noigydueHus. ['nunepatsl. [IpoayKThl OKUCICHUS TIIHIIEPUHA.
['muuepu b

HenpenenbHble ciupThl. BUHWIOBBIN, MOJTMBUHWIOBBIA M aJUTWJIOBBIA CIIUPTHI,
WX TI0JIyYeHHe, CBOMCTBA U TPpUMEHEHHe. ['epannos, ¢papHe3od, IIUTPOHEIION.

®enonbl. CTpoeHHE, HOMEHKIATypa U M3oMmepus. [IpuponHble UCTOUYHHMKH U
criocoObl ToTyueHus: (eHOJIOB U3 aMUHOB, TaJOTEHIPOU3BOAHBIX U YIJIEBOJIOPO/IOB.
Ou3nyeckne ¢ XMMHUYECKHME CBOWCTBA. B3ammHOoe BiIugHME pagukaia |
dbynkunoHaasHOM Tpynnbl. OTnnuue GeHonoB ot cnupTtoB. DeHomnsaTel. [IpocTeie u
cioxHbie 3Qupbl. bBpomupoBanue, HUTpoBaHUE U OKucieHrue GeHosa. KauecTBeHHbIe
peakuuu. [lonsatne o rTepOumuaax: 2,4-muxiaophEeHOKCUYKCYCHAsE KHCIIOTA.
Hutpodenosl, ux nosydenue, CBoMcTBa u 3HaueHue. [IlukpuHOBas Kuciora.

JIByxaTOMHbIE H  TpeXaTOMHbIE  (PEHOJIBI: MHPOKATEXWH, PE30PIIUH,
TUAPOXUHOH; UX CTPOECHUE, CBOMCTBA M 3Ha4YeHHE. B3anmMHOE NMpeBpalleHHE XUHOH-
TUAPOXUHOH.  XUHTHAPOH. [luporammon,  (aoporionuH, OKCUTHIPOXHWHOH.
Buramunsl rpynns! E. CoupTsl apoMaTryecKoro psija.

Tema 11. «KAMUHBI

AMUHBI Kak Tpou3BojHble ammuaka. Homenkmarypa. Koudopmarmu
MPOU3BOJIHBIX aMMMaKa, OCOOCHHOCTHM WX wu3omepuu. llomyueHue amMuHOB U3
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raJIOT€HIIPOU3BOIHBIX, BOCCTAHOBIIEHUEM HUTPOCOEAUHEHHM, OKCUMOB, THIPA30HOB,
amunoB. OOpa3oBaHME€ aMHHOB TPU JEKAPOOKCHIMPOBAHWK aAMHUHOKHCIOT. Poib
CBOOOJIHOW DJIGKTPOHHOM Taphl B TMPOSIBICHUUM OCHOBHBIX CBOWCTB aMHUHOB H
KoMITIeKcooOpazoBanuu. [IpocTpancTBeHHBIC (haKTOPHI 1 OCHOBHOCTh. XUMHUYECKUC
CBOWCTBA: AJKWIMPOBAaHHWE, AaAUWIMPOBAHUE, JICMCTBUE Aa30TUCTOM  KHCIOTHL.
YeTBepTUUHBIE aMMOHHMEBBIE OCHOBaHMS. [[namuHbl. MOHOAMHUHBI: METHJIAMUH,
JTMMETHIAMUH, TPUMETHUIAMUH. AMUHOCTIMPTHL: 3TaHOJIAMUH, XOJIUH; UX CTPOCHHUE,
HaxOXJICHUE B IMpuponae. AUETWIXOJHUH. XJIOpXouuHxJopua. CHHTETHYECKHE
MOJIMAaMUIHBIE BOJIOKHA: HEMJIOH, KallpoOH. AMUHBI apoMaTU4ecKoro pana. Mzomepus
Y HOMEHKJIaTypa. MeToabl nmoiaydeHusi. XMMUYECKHE CBOMCTBA. B3anMHOE BIUsIHHE
paaukana u GyHKIMOHATBHOM rpyIiibl. MeTo bl UIeHTU(DUKALINH.

Tema 12. «OxcocoeTMHEHUS

Ompenenenue. Homenknarypa. KapOonunpHas rpymnma, €€ CTpOCHHE.
[Tonyuenue kKapOOHMIBHBIX coeuHeHU. CBOMCTBA U peakunu. Peakiuu ¢ ygyactuem
0-BOJIOPOJTHOTO aTOMa: TaJOT€HUPOBAHUE, aIbJ0JIbHAS U KPOTOHOBAsI KOHACHCAILIUY.
OkucieHue aibAerujioB U KeTOHOB. CXOJICTBO U pa3IM4Me ajbJErU0B U KETOHOB.
Metoasl uaeHtuduxkanuu. MypaBbuHBIN anbaerua (PpopMalibIeTul, METaHAIb);
MOJy4YeHUe W CBOWCTBA. [IpuMeHeHMEe B TeXHUKE W MeauuuHe. PopmanuH.
[Tapadopm. VkcycHbIlt anpaerua. AneroH. HempenenapHble anabaerybl: aKpOJICHH,
HUTpab (HAXOXKICHUE B IPUPOJIC U 3HAUCHUE).

benzanpaerun. Pasnuuue W CXOJACTBO apoOMaTUYECKHX W adu(aTUYECKHUX
anbaerusoB. AneTopeHOH M OCH30(EHOH KaK NpHUMEpP KETOHOB apOMaTHYECKOTO
pana. Buramunsl rpynmns K. [Tonstue o xuHOHaX.

Tema 13. «KapOoHOBBIE KHCIIOTHDY

Onpenenenve,  HOMEHKIATypa,  W30MEPUS,  DJIEKTPOHHOE  CTPOCHUE
KapOOKCHIIbHOW Tpynmbel. Me3oMepusi anvoHa. BomoponHas CBsA3b B KHCIIOTax.
Metoapl mojiydeHus: KUCIOT (M3 CIUPTOB, ajbJETUIO0B, TaJIOTEHOMPOU3BOJIHBIX U
HUTpUIIOB). CBOMCTBA U (PYHKIIMOHAJIbHBIC MPOU3BOAHBIE. MeTO bl UACHTU(DUKALINH.
MoHOOOMEHHBIE CMOJIBI.

MypaBbunHass kucnora. Haxoxnenue B mnpupoge. CBONMCTBa: OKHCIECHHE,
nerunparamnusa. YkcycHas kucnota. [lomyyenne u3 npesecunsl, cnupra. CBOWCTBA U
peakiuu. [lanbMUTHHOBAS U CTE€APUHOBAST KUCJIOTHI.

[Tonydyenne apoMaTHYECKUX KHUCJIOT OKUCICHHEM OOKOBBIX II€Teil apeHOB.
ben3oitHas kuciora.

Conm, TaJoreHaHTUIPHUIbI, aHTHAPUILI, aMUAbl, HUTPUJIbI, CIOKHBIE d(DUPHI
KapOOHOBBIX KUCJIOT. XJIOPKAPOOHOBHIE KUCIIOTHI.

Crnoxuble 3¢upbl. [lomydenue u3z kucinoT (d3Tepudukaivs), aHTUAPHUIOB H
XJIOpaHTUAPUA0B. PU3NUECKHE U XUMUYECKHE CBOMCTBA.

Amuabl kucnor. IlomydeHwe 3 KHUCIOT, TaJlOT€HAHTUIIPUIOB, CIOKHBIX
7(UpOB U HUTPUJIOB. XHUMHUECKHE CBoMcTBa. Atneramua. Ilomuakpuiamun,
II0JIy4Y€HUE, CBOMCTBA U IIPUMEHEHUE B CEIILCKOM XO35MCTBE.

Hukap6oHoBbie kuciaoTel. OOmme metoasl cuHtesa. LllaBeneBas, manoHOBas,
SHTapHasi, TJIyTapoBas M aauIUHOBas KUCIOTHL. OcoOble CBOMCTBA METHIICHOBOM
IPYIIBl MAJIOHOBOTO 3¢upa. AHTUAPUABI TUKAPOOHOBBIX KUCO0T. DTaneBas kuciaoTa
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u3 Hadranuua. TepedraneBas KuUCIOTa U CHHTETHYECKOE BOJOKHO Ha €€ OCHOBE
(;taBcan). JIpyrue cCMHTETUYECKHE BOJIOKHA: KallpOH, HANJIOH.

Hempenenbaple  KHUCIOTBI. AKpWIOBas KHCIOTa, €€ dS(QUupbl, HUTPHIL
MertakpunoBas kucnora. [lmactmaccel Ha mx 0Oase (oprcrexio). dymapoBas u
MaJIEMHOBasi KUCIIOTHI. Pa3znuure CBOMCTB TeOMeTpHUECKUX H30MepoB. OenHOBas,
JIMHOJIEBAs U JINHOJICHOBAS KHUCIIOTHL.

Paznen 4. «'eTepopyHKIMOHAJIbHbIE COETUHEHUSD)

Tema 14. «OKCUKHUCIIOTBI»

Omnpenenenue. Mzomepus. Homenknatypa. OOpa3oBaHHE OKCHUKHCIOT MpHU
OMOXUMHUYECKOM THJIPOKCUIMPOBAHUM KapOOHOBBIX KHCIIOT, TpPU OKUCICHUU
TJIMKOJIEH, BOCCTAHOBJICHUM KETOKUCIOT. Jlerumaparauus o-, [3-, Y-OKCHKHUCIOT.
Jlaktuael. JlakToHBL. BakHeHIne NPeICTaBUTEIM OKCHKHUCIOT: TJIUKOJIEBasi,
MOJOYHasi. MHOTOOCHOBHBIE  KHUCIOTHL.  Sl0jioyHAs W  BUHHAS  KHUCJIOTHI.
Pacnipoctpanenue B mnpupose u nonydeHue. JIumonHas kucnora. llonydenue w3
IPUPOAHBIX MCTOYHUKOB. CBoicTBa M npuMeHeHne. DeHoaKapOOHOBBIE KHUCIIOTHI.
["atoBast KUCIIOTA U TAHUH.

Tema 15. «OKCOKUCTOTHI (AJIbJETHI0- U KETOKUCIOTHI)»

OIHOOCHOBHBIE aJbJETUI0- 151 KETOKHUCIIOTBHI. I'muokcunosasi,
IMUPOBUHOIPAJHAsA, ALETOYKCYCHAas M JIEBYJIMHOBass KHUCIOTBHL. MX 1onydeHue u
XUMHYECKUE CBOMCTBA: BOCCTAaHOBJICHME, M[PEBpALICHUE B  AMUHOKHUCIOTHL.
Konnencanuss KunsiiizeHa. ALETOYKCYCHBIM 3duUp: TayToMepus, MOJABHXHOCTb
BOJIOPOJAHBIX aTOMOB METHUIICHOBOM TPYIINbl, KETOHHOE U KHUCJIOTHOE PACUICIICHUE.

Paznea 5. «Onruueckasi u3oMepush»

Tema 16. «OnTrueckas u3o0Mepus»

OcHOBHbIE TOHATHS. ACUMMETPUYECKHA aTOM yriiepoAa. XUpPAJIbHbIE H
axyupajgbHbIE MOJIEKYJbl. [ITOCKOMONISIPU30BaHHBIA CBET. Y AEIBHOE BpalllCHUE,
MOJIIPUMETPHI. DHAHTHOMEDHI, paiemMarsl, paleMuYecKue CMeECH.
[IpoctpancTBennbie popmyiibl Oumiepa. Bunnbie kucnotsl. @opmyna Oumepa ass
ONPENEICHUS] YHUCIa CTEPEOU30MEpOB. Me30BHHHAA KUCIOTA. J(MacTtepeoMepsl.
Tpeo- u ospurpodopmel. CrocoObl paszaeieHUss paneMaroB. YacTHYHBIA |
aOCONIOTHBIN ~ acuMMeTpuueckuii  cuHTe3.  OnTudeckas  akTUBHOCTH — 0e3
ACUMMETPHUUYECKOro aToMa yriepoaa. [lonarue o fTMHaMUYECKON CTEPEOXUMHUH.

Paznen 6. «Ilpupoanbie coequHEHMSD)

Tema 17. «Jlunuael. Knaccudukamus. Xupon»

Pacnpoctpanenue B mnpupone, coctaB u crpoeHue. Kiaccudukaius Kupos.
OTnuumne JKUIKUX JKAPOB OT TBEPIABIX. XHMHYECKHE CBOWMCTBA: OMBUICHHE H
rugporenusanus. I[Iporopkanue >xupoB, nonuMmepuszauus Macen. I[IpeBpaiienue
KUJKUX )KUPOB B TBEp/bIE. TexHnueckas nepepadoTka U UCIOJIb30BaHUE. 3HAUCHHE
JKUPOB U JIMTIUJIOB.

Mpeina u gerepreHThl. OU3UKO-XUMHUUECKOE OO0BSICHEHHE MOIOIIETO JCHCTBUS
Mbl1a. VICKyCCTBEHHBIE MOIOIIHME CPEACTBA, MpoOjieMa YHUYTOXKEHHUS MX OTXOOB.
Bocku, onuda, CHKKaTHBBI.
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Cnoxuble nunuapl. PocdaTuabl, JEUUTUHBI, KedanuHbl. PacnpocTpaHeHue B
npupoze. CoctaB u cTpoeHue. bruonornyeckoe 3HaueHHE: POJIb CI0KHBIX JTUIUAOB B
(dbopMUpOBaHUYN KIECTOYHBIX MEMOpaH.

Tema 18. «Caxapa (yriieBoabl)»

PacmipocTpanenue B mpupoje u Ouonormueckas posb. Knaccudpukanus mo
YHCITy YTJIEBOAHBIX OCTaTKOB, YMCIY aTOMOB YyTJEpOja, XapakTepy KapOOHUIbHOU
TPYIIIIbI, TUITYy HUKIAYECKON CBSI3U aTOMOB. AJIbIONIEHTO3bI (prn003a, 1e30Kcuprodo3a,
KCWJIO3a) M aJbJIOTeKCO3bl (TJII0KO3a, MaHHO3a, TallakTo3a); MX CTPOEHUE u
HaxoxJeHue B npupoje. OTKpbITasg U HUKINYecKas GopMbl (Ha IPUMEPE TIIFOKO3bI).
[Mupano3nass u @Qypanosnas ¢opmbl. D- u L-psagsl. R, S-HOMEHKJIaTypa.
MoHocaxapuabl: anpAo3bl W KeTo3bl. Onrhueckas H30MEpUs W TayTOMEPHS.
OtkpeiTass U uukiInydeckas ¢opmbl. HomeHknatypa u cnocoObl HM300paKeHUS;
poeKIMoHHble GopMynsl Dumiepa, o-, P-nmupaHo3bl U ¢GypaHo3bl. DoOpMyIIbl
Xeyopca. [lonyaneranbHblil (TIMKO3UIHBINA) TUAPOKCUI. MyTapoTtamusi. AHOMEpHI.
OOmue cnocoObl MOMYYEHUST MOHOCAaXapuoB U3 MHOTOATOMHBIX CIHUPTOB,
OKCHUAJIBJIETUJIOB, OKCUKETOHOB U mojucaxapuaoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA  MOHOCaxapuIoB. XapaKTepHble  OCOOCHHOCTH  MOJyaleTalbHOIO
rugpokcuna. I'muko3uapl. BoccTaHOBIEHUE, OKUCICHHE U allMJIMPOBAHHE CaXapoB.
OHOBBIE U caxapHbIe KUCIOThL. DnuMepu3aius. ACKOpOMHOBAsI KUCIIOTA.

@pykTo3a Kak NOpeacTaBUTeNb KeTo3. CTpoeHue, TayToMepus U CBOMCTBA.
OTnuuue OT rIt0K03bl. MeToabl uACHTU(UKAIIIH.

HNucaxapuasl. HeBoccranaBnuBaromue (caxaposa). CTpoeHHe, CBOMCTBa H
3HaueHue. BoccraHaBimuBaronye AMcaxapuabl: MajbTo3a, JIAKTO3a, IEJUI00HO03a.
[Tomucaxapuasl. Kpaxman, uaynuH u rimkoreH. CTpoeHue u cBoicTBa. ['maponn3
kpaxMaina. Jlekctpunsl. Pacipoctpanenue B npupone u 3HaueHue. HynuH: cocras,
ruaposn3 W 3HadyeHwe. llemmonosa (kneruarka). PacnmpocTtpaneHue B mOpHpoje,
CTpOEHUE M XUMHUYecKue cBoilcTBa. ['maponu3 knerdaTtku. DPUpbl KIETUYATKH U HX
MCIIOJIb30BaHUE B HAPOJHOM X03s1icTBE. [[oHATHE 0 reMuLIeIuTIoI03aX U TEKTUHOBBIX

BEIIECTBAX.
Tema 19. KAMUHOKHUCIIOTHI ¥ OEITKH
Onpenencuue u KJIacCU(UKAITHS. Nzomepus, HOMEHKJIaTypa.

PacnipocTpanenue B npupoie, METObI BBIIAEICHUS U aHAJIN3A.

AMuHOKHCIIOTBI. CrHOCOOBI  TMOJy4YeHUsS U3  aIbJACTUIOB UM  KETOHOB,
raJIOTeHKapOOHOBBIX KUCIIOT, HUTPOKHUCIIOT, OKCHMOB WJTU THIPA30HOB, aJIbJACTUIO- U
KETOKUCTIOT. Dusnueckue ¢ XUMUYECKHE CBoWcTBA. AMdoTepHas mnpupoja
AMUHOKHCIIOT, M303JIEKTPUUYECKAass Touka. JledcTBHE a30TUCTOM KHUCIOTBI M
dbopmanuHa (dhopMoOJIbHOE THUTPOBAHHWE); TIPUMEHEHHE OTUX pEaKkud s
KOJIMUECTBEHHOTO OIPENICIICHUS aMUHOKHUCIIOT. Peakiiusg ¢ HUHTUIPUHOM. XeJaThl.
buoxumudeckoe aexkapOOKCUIMPOBAHUE, JE3aMUHUPOBAHUE, TEpPEaMUHHPOBAHUE.
OTtHomieHue o-, - U Y-aMUHOKUCIIOT K HarpeBaHuio. OTaenbHbIE MPEACTABUTEIIN:
IVIMLMH, aJaHWH, BAJIUH, JEWULWH, U30JICMUMH, CEPUH, TPECOHUH, LIMCTEUH, LUCTHH,
METHOHWH, aMUHOKAIpOHOBas kKucioTa. [IpencraBureny nnaMMHOMOHOKAPOOHOBBIX
KHUCJIOT: aprMHUH (OPHUTHH) U JIU3UH, UX CBOMCTBA. JIlukapOOHOBBIE aMUHOKHUCIIOTHI.
AcnaparvHoBasi ¥ TJIyTaMUHOBAasi KHUCJIOTBI M WX aMujbl (acmaparuH, riyTaMuH).
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ApoMaTthueckue aMHUHOKHUCIOTHI: (DEHWIATIaHUH, THUPO3HH. [eTeporukinyeckue
AMHUHOKHUCJIOTBL:  TIPOJIMH, OKCHIIPOJWH, TpunrtodaH, TUCTHIAWH. MeTOIbI
UICHTH(PUKAITIH.

[TomunmenTuabl u 6enku. PacnpocTpanenne B mpupoae. DIEMEHTHBIN COCTaB |
MoJispHas Macca. OOpaszoBaHue U3 aMHUHOKHCIOT. Ctpoenue. CHHTE3 OCIKOB Ha
TBEpABIX HocuTensax (Mepubunapn). IlepBuuHas, BTOpHYHAs, TpPETHYHAS U
YETBEPTUYHASI CTPYKTYpbl OENKOBBIX MOJEKyJ. Tumbl cBsizedl  (aMUJHBIE,
nucyab(UIHbIC, BOJOPOJHBIC, COJIEBbIC). KauecTBEHHbIE pPEaKIIMM U TOHITHE 00
YCTAHOBJICHUHM CTpoeHus. MHorooOpasue O€lIKOB U HUX POJb B MPHUPOJE.
dusznyeckue M XUMHUYECKHE CBOWCTBa OenkoB. OcaxkjacHue, H303JeKTpHYeCKas
touka. KucnorHeli u ¢epmenTtatuBHbll THAponu3. Kiaccuduxanus Oenkos.
3aMeHUMbIC U HE3aMEHUMbIE aMUHOKHUCIIOTHI. [IpobiiemMa HCKyCCTBEHHOM MHUIITH.

Paznea 7. «'eTeponukiaIn4ecKue CoeTUHEHMU S

Tema 20. «[IaTHUNEHHBIE T€TEPOLMKITBI

Knaccudukanus. Ilonarue o0 apoMaTHYHOCTH TETEPOIMKINYCCKUX CHCTEM.
[IaTuuneHHbpIe TETePOLMKIBI C OJHHM TE€TepoaTOMOM, HX auua0(poOHOCTS,
CIIOCOOHOCTh K PEAKIHAM 3JIEeKTPO(PUIBHOTO 3aMEIICHHS B O-IT0JI0KEHHE, B3aMHBIC
npespaienus (FOpweB). [Tuppon kak cTpykTypHas eauHuna nophupuHos. [lousarue
o crTpoeHnn xjopodumia u remuHa. Huapon. PeakumoHHas CcrnocoOHOCTH [3-
nojokenus.  TpunrtodaH W TOPOAYKTHI €ro  MeTadoyimM3Ma:  TPUIITaMUH,
WHIOMMIIYKCYyCHas KucioTa (reTepoaykcuH). CepoTOHHUH, €ro OHOJOTHYECKOE
sHaueHue. [lcuxorensl: JIC]I, ncuaonuH.

Tema 21. «lllecTuuneHHbIe TETEPOIUKIBD)

[Tupuauu Kak MPEJICTaBUTEb IECTUWICHHBIX a30TCOJIepKAIINAX
reTeponukioB. [IacCHBHOCTh MUpHAMHA B PEAKIUIX JICKTPOPHIHLHOTO 3aMEIICHHMS.
HuxotunoBas kuciora, HukotuHamuja (ButamuH PP). Ilonstue 006 anmkamoumax.
HuxoTtuH, aHa0a3uH, KOHUWH, XWHWUH, MOpP(UH, TUTPUH, UX POJb U 3HAUYCHHE.
[TonsTe 00 aHTHOMOTHKAX.

[[ukibl ¢ HECKONBKMMM TeTepoaToMaMu. MMUAAa301 W €ro BaKHEWIINE
MPOU3BOJIHBIC (TUCTUJIMH, TUCTAaMUH). [[upuMUIUH U ero BaKHEHIINE MPOU3BOIHbBIC:
UUTO3WH, ypauuia, TUMUH. [lypuHOBBIE OCHOBAaHUWSA: aJC€HWH, TyaHWH, MOYEBas
KHucioTa, kopeuH. Llutokununel. I'pynna nrepuanHa. IIpon3BoHbIE TUPAHOB: O- U
Y-TIMPOHBI, COJIN TTUPHUINS, XpPOMOH, (DJIABOH U aHTOILIMAHBI.

4.3 Jlekuuu/nadbopaTopHbie 3aHATHS

Tabnuna 4
Conep:xkanue JeKIuii/1a00paTOPHOTro NPAKTUKYMA U KOHTPOJIbHbIE
MEpPONPUATHS
[0 -
Ne . OpMH Bun Koua-
HasBaHnue pa3nena, Ne ¥ Ha3BaHHUe JIEKIMIi/ pyemble
n/ . KOHTPOJILHOI'0 BO
TeMbI J1a00paTOPHBIX 3aHATHIT KoMIeTe
n MepOonpUsSITHS 4acoB
HIHH
1 Pa3nen 1. TeopeTndyeckue 0CHOBbI OPraHUYeCKOW XMMMH 4
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Dopmu-

Ne . Bug Koa-
HasBanmue pa3aea, Ne u Ha3BaHMe JIEKIUIA/ pyembie
n/ . KOHTPOJILHOTO BO
o | Tembl JIA0OPATOPHBIX 3aHIATHI KOMIIETE T 4aCoB
HIIUH
Tema 1. Teopernueckue | Jlekuus Nel. Teopust cTpoeHus 1
OCHOBBI OPTaHMYCCKOW | OPTaHWYECKUX COSAMHEHUN A. -
XUMUHU M. Bytneposga.
Tema 2. Jlaboparopnas paGora Nel. 3ammrta
Ilpuémer u  Mertonwl | Ileperonka cMecHu IBYX J1aGopaTopHoii 1
paboThI KUIKOCTEH. paBoTHI
Tema 3. Opranmueckue | Jlaboparopnas pabora Ne2. OIK-1 1
BemecTBa onocdepol XpomaTorpaduieckoe
paznenexnue cMecH JIBYX
OpPraHMYECKUX BEIICCTB 3amuTa
Tema 4. Ousuko- | JlabopatopHas pabora  Ne3. nabopaTopHOM 1
XUMHYECKHe  MeToApl | (DH3MKO-XUMHYECKHE METOIBI paboThI
WCCJICIOBAHUS HCCIICIOBAHUS ~ OPraHMYECKUX
OpPraHUYECKUX COEJMHEHUI
COCTMHECHHI
2 Pa3nen 2. YriaeBoaopoasbl 10
Tema 5. Ankanbl Jlexmmst Ne2. AnkaHpl. AJKEHBL, 1
Ankunpel.  [uensl.  CroocoObl
MOJTyYeHUSI. XUMUYECKHE )
CBOICTBA.
On-line 2
Jlaboparopnast  pabora  Ned| TECTUPOBAHUE,
AJTKaHBI AHINBUIYaTEHOE
3a7iaHue
Tema 6. Ancener JlaGoparopnast  pabora  NeS. WHIMBHTy AJIbHOC
AJIKEeHBL. KauecTBeHHbIM 3ajlaHue, 3aluTa 2
(YHKIIMOHAIBHBIN aHAIW3 Ha nabopaTopHOM
KpaTHYIO CBS3b. paboThI
Tema 7. ATKUHBI On-line
JlaGoparopnast pabGota  Ne6. TECTUPOBAHHUE, 1
AJKUHBL WHIMBHTYy AJIbHOC
OIK-1 3aJaHHe
Tema 8. JlueHbI 1
On-line
Jlaboparophas paGota Ne7. TECTUPOBAHUE,
Juensr. WH/INBH/TyalTbHOE
3a/laHue
Tema 9. ApeHsr Jlexmmst Ne3. Apenwr. MeTobt 2
MOJTyYeHUs, XUMHYECKUE
cBoiicTBa. Teopusi 3amMenieHus: B
apoOMaTHYECKOM pay. )
WHAYKTUBHBIN M ME30MEpPHBIN
3¢heKTHI.
KOHTPOJIbHAs 1
JlaGopatopuast pabora Ne 8. pabora (Temsr 5-9),
ApeHbL. WH/IMBH/Ty aJTbHOE
3aJlaHne
3 Pa3nen 3. ®yHKIUOHAJBbHBbIE MPOU3BOJAHbIE YII€BOI0POI0B 14
Tema 10. Jlexmmst Ned4. | OIIK-1 ’ - 2
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Dopmu-

Ne . Bug Koa-
HasBanmue pa3aea, Ne u Ha3BaHMe JIEKIUIA/ pyembie
n/ . KOHTPOJILHOTO BO
o | Tembl JIA0OPATOPHBIX 3aHIATHI KOMIIETE T 4aCoB
HIIUH
T'anorenonpounsBoansie. | ['aioreHOnpou3BOIHbIE.
CroupThl 1 PEHOTBI Crouptel u (eronasl. CriocoOs
MOJTyYCHUSI. XuMudeckue
cBoiictBa.  KucmotHocts u
OCHOBHOCTb. AMUHBL. MeTOTBI
MOJTyYeHus, XUMHYECKUE
CBOMCTBA.
2
Jlaboparopnast pabGora No O. On-line
I"amorenompon3BoaHbIE TeCTUPOBAHUE,
yraeBomoponoB.  Crouptel U AHANBUIYaTbHOE
(heHOITBI KauecTBeHHBIH 3aJaHue, 3a1ITa
(YHKIIMOHANBHBIA aHaMW3 Ha nabopaTopHOM
TUAPOKCHIIEHYFO TPYIIILY. paboThI
Tema 11. AMunbI Jlekuust NeS5. Oxco-coeauHEHUS 2
(anmpaeruapt u KETOHBI).
Metonasl MOy YCHHUS, )
XUMUYECKHUE CBOMCTBA.
Jlaboparopnast pabora NelO. :
AMUHBI  TIpeAeNbHOr0  psja. .
OCHOBHOCTb AMHHOB, On-line
TECTUPOBAHHUE
3aBUCHMOCTh OCHOBHOCTH OT
CTPOCHHUSI.
JlaGoparopnast pabGora Nell. 3alUTa 2
KavecTBeHHBIi nabopatopHoi
(YHKIIMOHANBHEI aHaMW3 Ha paboThI,
aMUHO-TPYTIITY KOHTPOJIbHAS
pabora (Temsl 10-
13)
WH/INBH/TyalTbHOE
3aJaHne
Tema 12. JlaGoparopuass pabora Nel2. On-line !
OxkcocoenHeHUS Oxco- TECTUPOBAHUE,
KCO-COEIMHEHUS
WH/INBH/TyalTbHOE
3aJaHue
Tema 13. KapOonossie | Jlekuus  Ne6.  KapOGoHoBbie 2
KHCTIOTBI KHCIIOTHI W WX TPOU3BOJHEIE.
Jukap6oHOBBIC u -
HEnpeae/IbHbIC KHCJIOTBI.
JIntimael. Meita. Bocka.
JlaGoparopnast pabora Nel3. On-line
KapOoHOoBBIE KUCIIOTEHI. TECTUPOBAHUE, 2
KauecTBeHHEBIN WHAUBUAYTBHOE
(YHKIIMOHAIBHBIN aHaIW3 Ha 3aJjaHKe, 3aIUTa
KapOOHUIIBHYTO u nabopaTtopHO
KapOOKCHIIHFHYIO TPYTIITHIL. paboThl
4 Pasneu 4. I'erepopyHKIMOHATbHBIE COETMHEHHS 4
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Dopmu-

Ne . Bug Koa-
HasBanmue pa3aea, Ne u Ha3BaHMe JIEKIUIA/ pyembie

n/ . KOHTPOJILHOTO BO

o | Tembl JIA0OPATOPHBIX 3aHIATHI KOMIIETE T 4aCoB

HIIUH
Tema 14. Oxcukucnorsr | Jlexmus Ne7 Oxcu- u On-line 2
OKCOKHCIIOTHI. XUMUYECKHe TeCTUPOBAHUE,
CBOIICTBA. Kero-eHonbHas WHIMBHTy AJTEHOC
TayTOMEPHSL. 3aJaHne
JlaGopaTtopHast pabota Nel4. 1
OKCHKHCIIOTHI. On-line
TECTUPOBAHUE,
OIIK-1 VHIMBU Iy aJIbHOE
3a/1aHue
Tema 15. Oxcokucnorel | JlabopatopHast pabora Nels. 1
Oxkcokucnotel. KeTo-eHONbHAS KOHTpOJIbHAS
TayTOMEPHSL. pabora (Temsl 14-
15)

5 Pa3nen 5. OnTuyeckasi u3omMepust 4
Tema 16. Ontuueckas | Jlekuus Neg JlunuapL. 2
U30Mepust Onrtuyeckas uzomepus. Caxapa -

(MOHO-, JIU- M TIOJIUCAXaPH/IbI)

Jlaboparopuass pabora Nel6. | OIIK-1 On-line 2
[Tonsarue ONTUYECKOU TECTUPOBAHUE,
HU30MEpPUU. ACUMMETPUYCCKHUI WHIMBHTYy AJIbHOC

aToM yTiepo/a. 3a/1aHue

6 Pa3nen 6. [Ipupoansbie coenHeHNUs 10

Tema 17. JIunuasl Jlexmmss Ne9. AMWHOKMCIIOTEHI, 2
oenku. ['ereponnkiel. IlonsTHE
O  CTPOEHMH  HYKJIEHHOBBIX )
KHCJIOT.
JlaGoparopnast pabora Nel7. On-line 2
Jlunm e, TECTUPOBAHUE,
WHIMBHTy AJIbHOC
3aJaHue
Tema 18. Caxapa JlaGoparopnast pabora Ne 18. 2
Caxapa. Monocaxapuibl. OIIK-1 WHANBUNyaJIbBHOE
Jucaxapust. [Tomucaxapubt 3ajianue (1o 6ase
KauecTBeHHBIE — peakiuu  Ha JaHHBIX), saiuta
caxapa. nabopaTopHOH
paboTHI
Tema 19. | JlaboparopHass pabora Ne 19, 4
AMUHOKHCIIOTEI U | AMUHOKHUCIIOTEL IMentungr. HHANBUAY AJILHOC
Oenkn benkxu. KadyecTBeHHbIE peakiiuu 3a/1aHue, 3auTa
Ha aMUHOKHUCJIOTHI M OCJIKH. nabopaTopHoit
paboThl

7 Paspeu 7. I'ereponmkiInyecKue coeAMHEHUS 4
Tema 20. [Taruunennsie | JlabopatopHass pabora Ne20. 2
TETePOIIHKIIBI [IaTnanennpie OIIK-1 On-line

reTePOLIUKINICCKUC TECTUPOBAHHUE
COCJIMHEHMSI.
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Ne . AR Bun Kou-
o/ Ha3Banmue pa3nena, Ne u Ha3BaHHe nelcmmi pyembie O TR 5o
- TEMBbI ﬂaﬁopaTopm,Ix 3aHATHH KOMIIETE MepomnpusATHSI T
HIINH
Tema 21. | JlabopatopHast pabora No2l. AHANBUIYaTEHOE 2
[IlecTnunenHsie [lecTrnuneHHbie 3amanwue (1o
TCTCPOLUKIIbL TFETCPOLUKIINICCKUC BHpTyaJ’ILHOﬁ
COeIMHEHHUsS. ApOMAaTUYHOCTb. nabopatopun).
CgoiicTBa. Urorosas
KOHTPOJIbHAasA
pabora (Temsr 16-
21)
Tabmuua 5
Hepequb BOIIPOCOB JJIsl CAMOCTOATEC/IBHOI'0 N3YYCHUSA TUCITUIIIINHbI
Ne | Hassanue pasgena, | Ilepedenb paccMaTpuBaeMbIX BOIIPOCOB JJIsl CAMOCTOSITEIbHOIO
n/n TeMbI H3Yy4YeHUs
Paznen 1. OCHOBBI OPraHUYecKoii XUMHH
1. | Tema 1. | AToMHBlE U MOJEKyJspHble  opOutamu.  ['mbGpuauzanus.
Teopernueckue NunyktuBHbld 30 dexT u s3dhdext conpsxenus. 'omonuTrudeckuii u
OCHOBBI reTepOJIMTUYECKUI pa3phlB CBsI3U. OHeprus cBs3u. IlepexonHoe
OpraHMYEeCKOM XMMHUHM | COCTOSIHUE, SHEpreTudeckas KpuBas. Teopus TETpa’IpuuecKoro
aToMa yriepona (Baut-T'opd u Jle-benp). (kommerentus OITK-1)
Tema 2. Ilpuémer u | Onpenenenue yriepona, BOJAOpOAa, a30Ta, TalIOTEHOB, CEpBI,
METOBI pabOTHI dochopa. Ompenenenre MOISPHON Macchl. BBIBOJ SMIMpPHUYECKOit
¢dbopmybl. [ToHsiTre 00 yCTaHOBIEHUU CTPOEHUS BEIIECTBA METOJAOM
MOCJIEZIOBATEIbHOW ~ JECTPYKIUMM U BCTPEUHBIM  CHHTE30M.
(xomnerennus OIIK-1)
Tema 3. | Okco-cunte3.  IIpakThueckoe  HMCHOJB30BaHUWE  PACTUTEIBHBIX
Opranunueckue caxapoB, KUPOB, TEPIIEHONIOB, AJIKAJIOUI0B, CTEPOUIOB B MHUIIEBOU
BellecTBa OMocepbl | MPOMBILUIEHHOCTH,  CEJIbCKOM  Xo3siiictBe, Meaunuue. Ilytu
UCIOJb30BaHUSI OMOMACCHl JKMBBIX OpPIaHU3MOB CYIIM U MOpA.
WckycctBennas numa. (komnerenus OIMTK-1)
Tema 4. ®usuko- | [lonsatue 0 ra30’kKMIKOCTHOU XxpomaTorpapuu U
XUMUYECKUE METOJbI | BEICOKOI(PGHEKTHUBHON KUAKOCTHOM xpomarorpadpun. (BIXKX).
UCCIIEIOBaHMS Y nensHoE BpalllcHHE IJIOCKOCTH MOJIApU3aLun
OpPraHUYECKUX IJIOCKOIOJIIPU30BAaHHOTO CBeTa. Meton XpomaTo-Macc-
COEIMHEHUN CIEKTPOMETPUU KaK OCHOBHOW cHoco0 aHaju3a cocTaBa cMecei
oprannyeckux BemiecTB. (komnerenuus OIK-1)
Pasnea 2. YrieBoaopoabl
2 Tema 5. AnkaHsl Ilonatue o xoHpopmarmu. Panukansl (ankuiel): omperencHHe Hu

Ha3BaHUW. HaxoncneHHe AJIKAHOB B HpHpone. CI/IHTCTI/I‘—ICCKI/IG MORO-
mue CpcacTBa, HpO6HCMa YHUYTOKCHHUA UX OTXOOOB. (KOMHGTCHL{I/ISI
OIIK-1)

Tema 6. AJIKeHBI

[lonoXuTenpbHBI W OTPUIATENbHBIM  HMHIYKTUBHBIA 3¢ deKT.
Crepeocnernuduueckas noaumepusanus. CBONCTBA OJIUMEPOB U MX
pa3nuuus B 3aBUCUMOCTH OT KoH(purypauuu uenu. [Ipumenenue
MOJINMEPOB B MPOMBINIJIEHHOCTH, CEIbCKOM XO3SHCTBE U OBITY.
(xomnerennus OIIK-1)

Tema 7. AJIKUHBI

TexHudeckoe NMpUMEHEHUE aleTUIeHOB. MeToapl uIeHTH(]HUKaIN
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n/n

Ha3Baunmue pa3ngena,
TeMBbI

IMepeyens paccMaTpuBaeMbIX BONPOCOB /IS CAMOCTOSITEJILHOTO
U3y4YeHust

ankuHoB. (komnerenuus OIIK-1)

Tema 8. JIueHsl

JIMBUHUIIOBBINA M U30IPEHOBBIM CUHTETHYECKUE Kayuyku. [loHsTHE O
JUHEHHBIX U MPOCTPAHCTBEHHBIX MoyiMMepax. HuskoremneparypHas
nonumepu3anus. Conomumepsl (komneteHius OITK-1)

Tema 9. Apensl

[Tonarue o pe3onance. HomeHkiaTypa u M30Mepusi yrieBOAOPOAOB
psana  OeH3ona. AKTHBHMpYIOLIEE  BJIMSHUE  HUTPOIpyNIl  Ha
HyKJI€OQUIbHBIE ~ OOMEH aToMa TraJioTeHa,  CBS3aHHOTO  C
apOMAaTUYECKUM  sIpoM. MexaHu3M peakuud U I[epexoJHble
coctossHusl.  [loHATHE O  TMONMMUUKIMYECKUX  apOMATHYECKUX
COEMHEHUSIX. Kanneporenst. Mertonbl UECHTUDUKALIH.
(xomnerenuust OIIK-1)

Pa3zpen

3 OyHKUMOHAJIbHbIE IPOU3BOIHbIE YIJIEBOIOPO/0B

Tema 10.
["anoreHONpPONU3BOAHBI
e. CriupThl 1 HEHOIBI

WNupyxrusHbii a¢dexr. [lomyuenne ¢propnponsBoansix. [u-, Tpu- u
MIOJIUTaJI0r €HOIIPOU3BO/IHbIE yTJI€BOAOPO/IOB. Xumuueckue
0COOEHHOCTH TaJIOTEHOIIPOM3BOJHBIX C HECKOJBKHMH AaTOMaMHu
rajloreHa y 0JlHOro yriepoJHoro aroma. Merospl uIeHTU(UKALIUH.
XJMOpUCTBIA  BUHMI, TpUPTOp- U TETPaQTOPITHICHBI, UX
nonumepusanuss U 3HadeHue. Ilmactuku. Tednon. CHIUKOHBIL.
Hanonaurenn, mmactudukaropel, crabummsaropsl. [IpuMeneHue
raJIOreHONPOU3BOIHBIX B CEJILCKOM XO3sIHCTBE.

JIByXaTOMHBIE COUPTHI - B3aUMHOE BIMSHUE JIBYX (PYHKIMOHATBHBIX
rpyni. Okcua stuieHa. StuwieHxiaopruaput. J{uokcan. Mx cBoiicTsa.
I'munepun, ero pacmpocTpaHeHHWE B TPUPOAEC M TEXHHUYECKHE
crniocoObl nonyyeHus. I'munepatsl. [IpoayKThl OKHUCIIEHUS TIULEpUHA.
I'munepuapl. Otimune ¢GeHonoB OT cnUpTOB. IIpocTeie U CIOXKHBIE
s¢upsl. HurtpodeHonsl, ux NOIydeHHE, CBOWCTBA U 3HAUYCHHE.
[MukpuHOBass kwucnoTa. JIByXaTOMHBIE W TpexXaTOMHbIE (HEHOJIBI:
MUPOKATEXUH, PE30pPLUH, THAPOXHHOH, MX CTPOEHHE, CBOWCTBA U
3HaYEHHE. Bsanmuoe npeBpalieHne XUHOH-THIPOXHHOH.
Xunruapod.  [luporamion,  (IOPOITIONUH,  OKCUTMJIPOXHUHOH.
Crnuptsl apomaTtrueckoro psia. (komnerenius OIIK-1)

Tema 11. AMUHEI

Kondopmanuu npou3BoJHBIX aMMHaKa, 0COOEHHOCTH MX U30MEPHH.
UYeTBepTUUHbIE AMMOHUEBbIE OCHOBaHMS. [lnaMUHBI. AMHUHOCIIUPTSHIL:
JTaHOJAMHH, XOJIMH; HX CTPOCHHME, HAaxXOXKICHHE B IPUPOJE.
AuerunxonuH. XnopxonuHxyopuZ. CHHTETHYECKHE MOJIMaMUIHbIE
BOJIOKHA: HEMJIOH, KanpoH. (komnereHims OITK-1)

Tema 12.
OKCOCOEIMHEHUA

CxoncTBO M pa3Idyue albJerujioB U KeTOHOB. dopMaiuH.
ITapadopm.  VYkcycHbiit  anpaerun. AunetoH. HempenenbHble
albJIETU/Ibl: aKpOJIEMH, LWUTpab (HAXOXKIEHHE B TpUpPOJE U
3Ha4yeHue). AneropeHoH Hu OeH30()eHOH Kak NpHUMEp KETOHOB
apoMarnueckoro psiaa. Buramunsl rpynnsl K. I[lonsiTHe 0 XMHOHAX.
(xomnerennus OIIK-1)

Tema 13. Kap6oHoBsie
KHCITOTHI

HNonoobmennbie cMonbl. MypaBbpuHas Kkuciota. HaxokaeHue B
npuposie. YKCycHas Kuciora. llanrbMUTHHOBass W CTeapuHOBAs
kucinotel. Aneramuj. llonmuakpuiamun, mMonxydeHUEe, CBOMCTBA H
MPUMEHEHHE B CEIBCKOM XO3sicTBe. TepedTaneBas KUCIOTa H
CUHTETUYECKOE BOJIOKHO Ha €& ocHoBe (naBcaH). [pyrue
CHHTETUYECKHE BOJIOKHA: KAllPOH, HAWIOH. AKpHIJIOBas KHCIIOTa, €€
a¢upsl, HUTpUI. MeTakpunoBas kucinota. [Imactmaccel Ha ux 0ase
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n/n

Ha3Baunmue pa3ngena,

TEMbI

IMepeyens paccMaTpuBaeMbIX BONPOCOB /IS CAMOCTOSITEJILHOTO
U3y4YeHust

(oprcrexio). @ymapoBasi U MaJeMHOBAsI KUCJIOTHI. Paznuuue cBONCTB
reoMeTpuuecKkux n3omepoB. OyenHoBasi, JIMHOJIEBAS U JTMHOJICHOBAs
kucioThl. (komnerenuus OITK-1)

Paznen 4. I'erepodyHKIIMOHAJIbHbIE COCTUHEHUS

Tema 14.
OKCHUKHCIOTEI

S6nouynas u BUHHAS KUCHOTHL. JlumoHHas kucinorta. [lomyuenue us
MPUPOAHBIX HMCTOYHMKOB. CBolicTBa M npumeHenue. [amnoBas
kucyiora u TanuH. (komnerenius OIIK-1)

Tema 15.
OKCOKHUCIIOTEI

Konpencauus Kugitzena. KeToHHOE W KHCJIOTHOE pacUICIICHHE.
(xomnerennuust OIIK-1)

Paznen 5. OnTuyeckasi usomepust

Tema 16. Onrrnueckas

HU30MEpUs

YaensHOE BpallieHUE, MOIIpUMETPhl. Tpeo- U  IpUTPOHOPMEL.
CnocoObl  pazaenieHusi pareMaToB. YacTHUHBIA W aOCOJIOTHBIN
acUMMeETpUYeCcKuii  cuHTe3.  OnTuyeckas  aKTUBHOCTh  0e3
acUMMeTpUYeckoro artoma yriepona. [loHsTue O IMHAMUYECKOU
crepeoxumuu. (komnerenuus OITK-1)

Pasnen 6. [lpupoanblie coeTMHEHUs

Tema 17. JIunuaet

[Iporopkanue >KMpOB, TOJIUMEpU3alMs Macel. TexHuueckas
nepepaboTka M UCIHoyb30oBaHuEe. DUBMKO-XUMHUYECKOE OOBSCHEHUE
MOIOIIETO JeUCTBUSA MbUIa. VICKyCCTBEHHBIE MOIOIIUE CPEJCTBA, MPO-
OlleMa YHUYTOXKCHHSI WX OTXOJOB. Bocku, onuga, CHKKATHBBHI.
®docdatuapl, JeUUTUHBI, KedanuHbl. buonornyeckoe 3Ha4eHUE: POIb
CIIOKHBIX JUNUJAOB B (OPMHUPOBAHHU KIETOYHBIX MeMOpaH.
(xomnerenuus OIIK-1)

Tema 18. Caxapa

R, S-nomenxiarypa. Aunomepsl. OOmmue CcrnocoObl MOTyYEHUS
MOHOCaXapuJ0B M3 MHOTOATOMHBIX CHUPTOB, OKCHAIIbJETU/IOB,
OKCHKCTOHOB W NOJUCAXapHua0B. FJ'II/IKOSI/I)II)I. OHoBBIE U CaxapHbIC
KHUCJIOTHL. DnuMmepu3anusi. AcCKOpOMHOBas KHCIOTA. JIeKCTpUHBI
Pacnipoctpanenne B mnpupose u 3HaYeHuwe. MHymmH: cocTas,
TUJIpon3 U 3HaueHue. [IoHATHE O TeMUIIeIUII0N03aX U MEeKTUHOBBIX
BenectBax. (komnerenus OIMK-1)

Tema
AMWHOKHCIOTEI
OenKu

OtnenpHble NPENCTABUTENW: IJIMIMH, ajlaHWH, BaJIMH, JICHLUH,
W30J€MIIMH, CepUH, TPEOHUH, IUCTEHH, LUCTUH, METHOHHH,
aMUHOKaIpOHOBasI KHCJIOTA. IIpencraButenu
JTMaMUHOMOHOKapOOHOBBIX KUCIIOT: apTUHUH (OPHUTHUH) U JIU3UH, UX
cBoiicTBa. JlMKapOOHOBBIE AaMUHOKHMCIOTBHL. AclaparuHoBas M|
[JIyTAMUHOBas KHUCJIOTHI M HMX aMmujbl (acmaparvH, TJIyTaMuH).
ApoMaTtnyeckue - aMHHOKHCIIOTBHIL: deHunanaHuH,  TUPO3HUH.
lerepouukinyeckue  aMMHOKHUCIOTHI:  TPOJIMH,  OKCHUIIPOJIUH,
tpuntodan, ructuauH. CuHTe3 OeNKOB Ha TBEPIABIX HOCHTEISIX
(Mepuodunba). Muoroobpasue OeIKOB M UX pPOJb B MPUPOJIE.
dusnueckue M XUMUYeCKHe cBoHcTBa OenkoB. Ocaxjaenue,
n30MeKTpudeckass Touka. KucnotHeli u  ¢depMeHTaTUBHBII
runponus. Krnaccudukamus OGenkoB. [IpoGiiema uCKyccTBEHHON
nuu. (komnereduust OIIK-1)

Pazaea 7. I'erepounkianyecKkue coeIMHEHUSA

Tema
IlaTnunienHbIe
TETEPOIUKIIbI

20.

IMuppon kak CcTpykTypHas enuHuua noppupuHoB. WHmod.
Peakimonnas crocoOHocTh P-nonoxenus. Tpuntodan v MpOAyKTHI
ero Mera0oiu3Mma: TPUNTAMHH, HWHIOJWIYKCYCHas — KHCIIOTa
(rerepoaykcut). CepoTOHHMH, ero OHOJOTMYECKOEe 3HA4YCHHE.
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Ne | Haszanme pasgena, | Ilepedyennb paccMaTpuBaeMbIX BONPOCOB ISl CAMOCTOSITEIbHOTO
n/n TeMbI H3YYEeHHUs
[Tcuxorenst: JIC/I, ncunonun (komnerenuust OITK-1)
Tema 21. | [laccuBHOCTD MUPUANHA B PEAKIUSIX MEKTPOPUIBHOTO 3aMELICHUS.
[lTecTnuieHHbie [ukael ¢ HeckoNbKMMHM rerepoaroMamu. LluTokumuHuubl. ['pyrma
reTEPOLUKIIBI nrepuauHa. [Ipou3BoiHbIE TUPAHOB: O- U Y-IMIUPOHBI, COJIHM MUPUITHS,
XpoMoH, ¢1aBoH 1 aHTonuanbl (kommerenius OITK-1)

5. O0pa3oBaTte/ibHbIE€ TEXHOJIOTUHU
Taomuma 6
IlpuMeHeHNe AKTMBHBIX U HHTEPAKTHBHBIX 00Pa30BaTEeIbHBIX TEXHOJIOT U

e HanmeHoBaHMe HCIIOJIb3YeMbIX AKTHBHBIX H
n/-n Tema u ¢popma 3anaTHS HHTEPAKTHBHBIX 00pPa30BaTeJbHBIX
TexHoJIorui ((hopM o0yueHus )
1. | Apensl. Teopus 35ekTpoGUILHOTO JIP | UadopmanmoHHbIe 1 KOMMYHHKAITHOHHBIC
3aMEIIeHHs B apOMAaTUYECKOM Py TEXHOJIOTHH (paboTa ¢ yueOHO-METOIUIECKUM
MOPTAJIOM)
2. | Okcu- u okco-kucnotel. Ontuueckas | JIP | UndopmannoHHbie 1 KOMMYHUKAIIMOHHBIE
HU30Mepus TEXHOJIOTHH (paboTa ¢ AIEKTPOHHBIMU
pecypcaMu)
3. | Amunsl JIP | UadpopManmoHHbIE 1 KOMMYHHKAIIMOHHbIE
TEXHOJIOTHH (paboTa ¢ yueOHO-METOINYECKUM
MOPTAJIOM)
4. | I'erepounxiinyeckue COEUHEHMUS. JIP | UadpopManmoHHbIE 1 KOMMYHHKAIIMOHHBIE
ApOMaTUYHOCTh FE€TEPOLIUKIIOB TeXHOJIOTHH (paboTa ¢ AIEKTPOHHBIMU
pecypcamu)

6. Tekymuii KOHTPOJIb YCIIEBAEMOCTH U NIPOMEKYTOYHAA aTTEeCTANUSA 10
UTOraM OCBOCHMS JUCHUIIINHbBI

6.1. TunoBbie KOHTPOJIbHBIE Pa0OTHI, TeCThbl, WHAUBHAYAJIbHbIE 3aJaHUA,
BOIIPOCHI K OIPOCY MO TeMaM, BONPOCHI K IK3aMeHY

IIpuMepbl KOHTPOJIbHBIX PA0OT
on-line TecrupoBanue Ha maThopme Moodle
sdo.timacad.ru

Bapuanr 1
1. HazBatp coenunenue no Homenkinarype MIOITAK:

73
CH, CH,

a) 2,2,4-TpUMeTUINEHTaH 0) 2,4,4-TpuMeTHUITICHTaH
B) uzonpomuwi-mpem-oytunmetan 1) 1,1,1,3,3-nmearamerrinponan
2. Kakoii aToM yriepo/ia jgerde BCero XJopupyeTcsi B COSTUHEHUH ?

L 2 O
(4CH,4
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a) l 0)2 B) 3 r)4
3. Kakoe coenunenne moryquTcs npu peakinuu Biopra u3 6pomuctoro stmia?

a) OytaH 0) sTUIICH B) OyTeH ) OpoIaH

4. KakoBa nipupoja cBsizu a3oT — kuciopoa B CH3;NO,?
a) MOHHAas 0) KOBaJIeHTHAsI HEMOJIIPHAS
B) KOBAJICHTHAs TOJISIpHASI T') CEMUTIOJISIPHAS

5. Yka3zatp pagukan "uzo0ytun':

a) CH;-CH,—CH,-CH,— 0) (CH3), CHCH,—
B) CH;—CH—CH,~-CHj; r) (CH;);C
l
Bapuanr 1
CHs
CH;—CH,—C~CH,—CH
CH CH,
CH,

1. Kakoe Ha3BaHHE COOTBETCTBYET JAHHOMY YIJI€BOJIOPOAY?

a) 5S-MEeTWI-3-3TUITEKCEH-2 0) 5,5-nuMeTuI-3-3TUINIEHTEH-2
B) 1,1-mumeTmn-3-3TUIneHTeH-3 ) 2-MeTHI-4-3TUITEKCEeH-4
2. CKOJIBKO U30MEPOB UMEET NIEHTUH?

a) 1 0) 2 B) 3 r) 4

3. KakoBa anexTpoHHas npupojia ABOMHBIX CBs3eil B OyTagueHe?
A)CUT O)mum B)GUG T)O,TUT

a) CH,—CH—CH; 6) H;C-CH,—COOH

) _O r) CHy~CH—CHj
B T —
CHy=CH=Coy OH OH

4. Yro nosryuurcs npu okuciiennu npornwieHa KMnOy4 B HelTpansHOU cpene?
5. YTo nomy4uTcs npu AEMCTBUM ALlETUIIEHA HA YKCYCHBIN albIerua?

a) H)C=CH—C-CH; 0) HCEC—QH—CH3
I
O OH 0
O
Bapuanr 1

1. Ykaxwurte Gopmyiy aneToeHoHa.
2. YKaxuTe rpyninupoBKY, OTHOCALIYIOCS K OpUEHTaHTaM 1-ro pona.

a) ©/ 6)©/ B)©:C CH, r) ©/ 23



a) -NO; 0) -Cl B) -COOCH; r) -NO
3. YkaxXuTe apoMaTUYECKOE COEUHECHUE.

CH;, CH;,

H
CH, CH,4
) 0 JOWIGG®
H5C CH,4

H CHjy

4. YKaxuTe cilydaidl COrjlacoBaHHON OpUEHTALUU.

CH;
a) OH 6) OH B) r) CH,OH

5. Ykaxwure GopMyity Ipoaykra okucieHus toayoia (KMnOg4, HY).

CHy o CH;
a) 6) O B) O r) CH;

Bapuanr 1
1. Ykaxure popMyily BTOPUYHOTO CIIUPTA.
2. Ykaxute opMyJly BELIECTBA, B KOTOPOE U30MEPU3YETCSI COEAMHEHNE

H,C- c—CH OH == ?
CH,

OH OH Cl
a) 6) ) @[
HO; S Cl

SO,H

COOH CH, CH,COOH
Neputie Gtte I o
COOH

3. Ykaxure popmyily NpoAyKTa, MOTYHAOLIErocs Py BHYTPUMOJIEKYIISIPHOU
JeTUapaTaluu emop-0yTaHoia.

a) CH,-CH,-CH=CH, 6) Hy;C-CH-CH,
CH,
B) H,C-CH, r) H;C-CH=CH-CH,

4. Yxaxute GpopMyIry BelecTBa, KOTopoe OyaeT OpOHHUpPOBATHCS Jierde
BCETO.
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QO 0, O, QL
CH, OH Cl

5. Vxaxwure hopmyy deHomsATa HATpHsl.

a) C¢HsONa 6) C;HsONa
B) Nay,COs r) CH;COONa
Bapuanr 1

1. Kakoe COCAUHCHUC ABJIICTCA XJIOPUCTBIM TCTpaMeTI/IJIaMMOHI/ICM?
2) [CH,NH,[CT  6) [(CH),NH,iCl  ®) [(CH),N]CT 1) [(CH,),NH]CI

2. B kakux ycCIOBHAX MIPOTEKAET pPEaKlMs MNPENCNbHBIX YTIECBOJOPOJOB C
XJ0pOM?

a) 0e3 KkaTanuzaTopa 0) rpu HarpeBaHuu
B) B IPUCYTCTBUH HATPUS ') Ha CBETY
3. Kakoe u3 coenMHEHM MOTYYUTCS TTPU BOCCTAHOBIICHUU
CH3;CH2CH2CH,CN ?
0
a)CH, CH2CH2CH2C’NH B)CH; CH;CH,CH,CH,NH,

.0
6) CH; CH5CH; CHZC:H r) ( CH;CH;CH;CH, ), NH

4. Kakas peakius HalrcaHa HEBEpPHO?

a) CH;-1 + NH, CH;'NH, + HI
6)CHy-1 + AgNO, —= CHy;NO, + Agl
) CH;-1 + HCI CH;-Cl  + HI
r)CH;-1 + KCEN—> CH;CN + KI

5. Kakoit untepBain 3HaueHuii pH cooTBETCTBYyET BOJAHBIM PaCTBOpaM
anupaTUIeCKUX aMUHOB?

a)pH=9-10 6)pH=6-7 B)pH=3-4 r)pH=1-2

Bapuanr 1
1. YkaxuTte, Kakas U3 MPUBEIEHHBIX CXeM M300pa)xaeT MpoLecC allbI0bHON
KOH/JICHCAI[UU ITPOIMOHOBOT0 aJIbAETUa.

2) CH;CH,CZ0 + CH;CH,C20—~ CH,CH,CH-CH-CZ})
OH CH,

6) CHyCH,CZY) + CH,CH,CZQ —> CH;CH,CHCH,CH,CZ)
OH

B) CH,CH,CZ0 + CHyCH,CZ —> CH,CH,CH-C CH,CH,
OH O

r) CHyCH,CZY + CH,CH,CZ2 —= CH,CH,CH=C CZ])

CH,
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2. Kakoe u3 npuBeA€HHBIX BeUIECTB oOpasyeTrcss mpu OpOMHpPOBAHUU

MAacCJITHOTO ajibaeruaa’?

a) Br CH,CH,CH,CZ3) 6) CH,CH, CH-CZ{)
Br
8) CH,CH,CH,CHBr, r) BrCH,CHCH;CZ 9
Br

3. IIpu ruapaTani Kakoro ajgkrHa o0Opa3yeTcs yKCYyCHbBIN allbJeruj?
a) CH;C=CCH3; 6) CH;C=CH B8)CH=CH r)CH;C=CC,Hs
4. C xakuM U3 IpHUBEIEHHBIX BEIIECTB aMMHUAYHBIA PACTBOP OKCHIA
cepeOpa BCTyNaeT B OKUCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKLIUIO "cepeOpsIHOro
3epkana"?

a) CHyCZ CH, 6) CH;CH,OH ) CH;C O ) CH;CZg
5. Kakoe u3 npuBeIEHHBIX BEIIECTB HE pearupyer ¢ KETOHaMu?
a) CéHsNHNH; 0) pyKCcHUHCEpHHCTasi KUCJIOTa
) NH,OH r) HCN
Bapuanr 1

1. Kak Ha3pIBaeTCA COCIMHECHUE

Cl,CH CH CH,CH,COOH ?
CH,
a) 2-metun-1,1-nquxnop-5-neHTaHoBast KUCIOTa
0) 4-meTui-5,5-1uxa0pOyTaHOBasE KUCTIOTA
B) 3-metui-4,4-nuxjaopOyTaHoBas KUCJIOTa
r) 4-MeTHII-5,5-ANXJIOpIIEHTaHOBAasE KUCJIOTa
2. IIpu oxucIEeHNN KaKOro KETOHA 00pa3yeTcsi CMECh TOJIBKO YKCYCHOU U
MPOMMOHOBOU KUCIOT?
CHj, I(IJ CH; CH;CH, I(IJ CH,CH; CH; 9 CH,CH; CH,4 I(IJ CH,CH,CHj,
a) 0O 0) O B) O D 0
3. Kakoe coequHeHne NoJIyqUTCs IPU CYyXOH NEPETOHKE YKCYCHOKHCIIOTO
aMMOHUSA?

a) CH3CN 6) (CH3CO)20 B) CH3CONH2 I‘) CH3COOH

a) CH,BrCH,COOC,H; 6) CHCHBrCOOG,Hs
B) H,C=CBr COOC,H; r) H,C=CH-CZ

4. Yto nonyuurcs npu nericreun HBr na CH,=CH-COOC,Hs?
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) @:COOH 5) H-C-COOH
a
COOH HOOC-C-H
H-C-COOH
B)HOOCCH, CH,COOH r) I
H-C-COOH

5. I3 kako# KUCIIOTHI HeJlb34l MOJIYYUTh BHYTPEHHUN aHTUApHU]T?

Bapuant 1
1. Kakoe coeaqnHenne aBiaseTca OKCUKUCIOTOMN?

a) CH;CH(OH) COOH 6) CH,(OH)-CH,HO
B) CH;-C-CH; r) CHOH
o)

2. YTO nomy4yuTcs B pe3yJIbTaTe PEaKIUN:

H,SO, (pasbasnennas)

CH,CH(OH) COOH

a) CH, CH;0H 6) CH;-CH—,C=0
0

B)CH;-C-CH; r) CH,CHO + HCOOH
0

a) HOOC-CH,-COOH 6) HOOC-CH(OH)-CH,-COOH
B) HOOC-CH2—/C;CH2-COOH r) HOOC-CHz-(;H-COOH
HO COOH COOH
3. Kakas popmyna cooTBeTCTBYET TUMOHHON KUCIIOTE?

4. Kakoe coelMHEHNE UMEET aCHMMETPUUECKHUI aTOM yriiepoaa?
a) CH;0OH 6) HOOC-CH(OH)-CH,-COOH
B) HOOC-CH(OH)-COOH  r) CH3-CH,-CH,-CHj;

5. Kakoe coenunenne oOpaszyeTcst Ipy TUIpoJin3e O-XJIOPIPOTUOHOBOM

KHCJIOTEI?
a) CH;-CH(OH)-COOH 6) CH;-CH(OH)-CHO
B) CH,(OH)-COOH r) CH;-CH,-COOH
Bapuant 1

1. Kakas u3 npuBeA€HHBIX GOPMYJT OTBEUAET MUPPOITY?

H H



2. Kakoe u3 npuBeAEHHBIX BEMIECTB AciicTBUEM H,S npu BeICOKOM
TEeMITepaType MOKHO TIPEBPATUTh B THO(EH?
3. Kakas u3 npuBeaéHHBIX POpPMYJT OTBEUYAET LIUTO3UHY?

4. Kakoe u3 BelllecTB HAaMMeHee YCTOMYNBO K IEHCTBUIO KUCTIOT?
O o oD o
a) 6) B) O,
N N.N N N
H H H

NH,

a) | SN o) | o~ )N~

H H H
H

5. Kako# reTeponuki BXOOUT B COCTaB BUTamuHa PP?
a) TUPPOI 0) NUpUIUH  B) MUPUMHJIUH T) MypyH

N

N
| Ol |
. L)
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IIpumepsl HHAUBUAVAILHBIX 3aaaHul (CP) ¢ npumMenenueM nnbpoBbLIX

TEeXHOJOTHM:

3agaHue 1o TeMe «AJKaHbD)
Bapuant 1
1. Kakoe n3 npuBeAECHHBIX HUKE HA3BAHUM JUISI COCIMHEHUS
(CH3);C-CH(CH3)-CH(CH3), otBeuaer npaBunam NUIOITAK ?
a) METUJI-U30-TIPONIUII-mpem-0y TUIMETaH
0) 2,3,4,4-TeTpaMeTUITICHTaH
B) 2,2,3,4-TeTpaMeTUINICHTaH
r) 2,2-IUMEeTUI-3-1U30-IPONHIOyTaH
2. Kakoil u3 mpuUBEIEHHBIX HIKE (HAKTOPOB CIIOCOOCTBYET MPOTEKAHUIO
paguKanbHBIX mporieccoB? OObsCHUTE, UCTIONB3Ys 6a3y naHHbIX ChemSpider.
a) MOJISIPHBIA PACTBOPUTEITH
0) oxJIaXKIeHUE
B) IPUCYTCTBHE KUCJIOTHOTO KaTalu3aropa
r) o0nyderue Y D-cBeToM
3. BoccTaHOBIIEHHE TAIOWIHOTO ajKuila MOAUCTBIM BOJIOPOJAOM IPUBOJUT K
VIJIEBOJIOPOY, KOTOPBIM TakyKe TMOJy4aeTCs MpH IIEJIOYHOM IUIaBJICHUU
HATPUEBOW COJIM BAJEPUAHOBOM KHUCIOTHL. ECIM HMCXOIHBIM TaJOUIHBIA ATKHUII
NOABEPrHYTh peakiuu Briopua, To oOpa3zyercss CHUMMETPUYHO MOCTPOCHHBIN
M30MEpP OKTaHa C YeThIpbMs NepBUYHbIMU atroMamu C. Kak Ha3bIBaeTcs ajkuil, ¢
KOTOPBIM TaJIOT€H CBA3aH B HCXOJIHOM BEILIECTRBE:
a) H-OyTun 0) emop-0yTu
B) mpem-0OyTui r) u30-0yTHI
4. ITpu neicTBUU HATPUSI HA CMECh OPOMHUCTOTO U300yTHIIA K OPOMHUCTOTO 8MOp-
OyTuia oOpa3yeTcsi CMeCh TpeX OpraHu4yecKux coenunennii. Kakoe u3 yeTbipex HIbKe
HA3BaHHBIX BEIIIECTB HE SIBJISETCH NPOIYKTOM peakiuu? OO0bsicHute, mouemy. Jlis
OTOr0 NPOBEIUTE BHUPTYAIbHBIM JSKCIEPUMEHT B BUPTYaJIbHOW XUMHUUYECKOMU
nabopaTtopuu.
a) 2,5-numerunrekcad  0) 3,4-muMeTuIreKcaH
B) 2,3-AuMeTWIreKcal  r) 2,4-IMMEeTUITreKcaH
5. Kakas o0nacTh MOTJolIEHUs XapakTepHa s Ae(POpMALMOHHBIX KOJeOaHMit
ce3u C-H CHs-rpynn B UK cnekrpax? JlokaxuTe, UCHojib3ys 0a3zy JaHHBIX
PubChem.
a)1380cm ! 6)1460cm ! B)2900cm ! 1) 1700 cm !

3azague 1Mo TeMe «AJIKEHBD)

Bapuant 1
1. HazoBute no Homenknarype MIOITAK coequnenmue: CH,- q = CH - CH,
CH,- CH,
a) 2-3TUnoyTeH-2 0) 3-MeTWINEeHTeH-2
B) 3-METUJITIEHTEH-3 r) 1,2-qumeTun-1-3TuisTuiex

2. CymectByer 13 wuzomepHbix rekceHoB (CgHi2), He cumras yuc-mparc-
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U30MEPOB. YKAXKHUTE, CKOJIBKO U3 HUX MOTYT IPOSIBIATH LIUC-TPAHC-U30MEPHIO:
a) 4 0)3 B) 5 r)6
3. ITo kakoil peakuuu MOXHO M3 MPOINUJIEHA MOJTYYUTh HU3OMPONUIOBBIA COUPT?
OObsacHuTe, mouemy. /[lns 3TOro mnpoBeaAWTE BUPTYaJbHBIA OSKCIEPUMEHT B
BUPTYaJIbHONU XUMHUYECKOHN 1TaO0OpaTOPHH.

KMnO

qH 4 > a)
HBr B KOH 6)

H' H,O
CH;- CH=CH, — HBr K6 H :
B — = B

H,0O, H,0
Br, r KOH r)

H,O

4. U3 ankeHa A mocie CIEIyIONIEd CEpUM MPEBPALICHHUN IOJYYEH TOJIBKO
ykcycubiid anbaeru (CH3;CHO). YkaxuTe ncXoaHbIi ajikeH A.

HB NaOH @) H,O
A——»B " »B—"3 > —2° > CH,CHO
CIIAPT
a) IEHTEH-2 0) rekceH-3
B) OyTeH-1 T) 3TUICH

5. B xakoit obmactu cnektpa [IMP nexar 3HaueHHs] CUTHAJIOB 3THJICHOBBIX
npoToHOB? JlokaxkuTe, ucnonb3ys 0azy nanHbix PubChem.
a)4,5-6,5m.1. 0)2,0-3,0 m.1. B) 6,3 -7,5M.11. r)1,3-25wmn.

3amanue 1Mo TeMe «AJKUHED)
Bapuanr 1
1. CkonbKO M30MEPOB UMEET AllETUIICHOBBIN yriieBoaopo cocraBa CsHg?
a) 3 0)2 B) 4 r)5
2. Kakoil aneTuneHoBbId YIJIEBOAOPOJ 00pa3yeTcs Mpu JAeruapupoBaHuu 3,4-
nuMeTuianeHnTeHa-1? O0bsicHuTe, moyemy. Jljisi 3TOro mnpoBeauTE BUPTYaJIbHBIN
HKCIIEPUMEHT B BUPTyaIbHOU XUMUYECKOM J1abOpaTOPHH.
a) 2,4-TMMeTUIITIeHTHH- | 0) 3,4-TMMEeTUITICHTUH-2
B) 3,4-TMMETUINEHTUH- | r) 2,3-IMMETUINIEHTUH-2
3. Kakoe 3nHauenue pK, xapakrepHo misi C —H cBI3u B aleTUIICHOBBIX
yraeBonopoaax? OowscHuTe, ucnonb3ys 6a3zy nanueix ChemSpider.
a) 25 0) 33 B) 16 r) 28
4. YKaxuTe UCXOTHOE COCAUHEHUE A B CIEAYIOLICH CEpUU MPEBPALLICHU ?

2NaOH _ . HC=CH_, NaNH, . CH,l

CrHpT Cu,Cl, B MeHTeH- 1 -uH-3
a) 1,2-nmuxnopOyTtan 0) 1,3-quxmopnponan
B) 1,2,3-TpuxiiopOyTan r) 1,1-nuxmopatan

5. Kakas mosioca morjomeHus XxapakTepHa s BajJeHTHBIX konebanuit =C-H
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CcBsA3M B arleTHiieHax? JloOKaKuTe, UCIONb3ys 6a3y AaHHbIX PubChem.
a) 3100 cm'1 0) 3300 cm!
B) 2600 cm! r) 3400 cm!

3ananue 1o Teme «J{ueHsn
Bapuanr 1
1. Ykaxute untepBan nojiocel noromenusa C=C cBs3u B UK-cniekTpe queHOoB.
OObsicHuTe, UCTONb3ys 0a3y nanubix ChemSpider.
a) 1600 - 1620 cm! 0) 1650 - 1700 cm!
B) 1200 - 1220 cm™! r) 3000 - 3300 c™m!
2. Kakue nueHsl jierde BCTYIAKT B PEAKIIMIO TPUCOECTNHEHNA?
a) MEHBI C KyMYJUPOBAaHHBIMH TBOWHBIMH CBS3SIMU
0) IMEHBI C U30JUPOBAHHBIMU JBOMHBIMU CBSI3SIMU
B) CONPSIKEHHBIE JTUEHBI
I') BCE NMEPEUYNCIICHHBIC BHIIIE TUIIBI JUEHOB OJJUHAKOBO
3. Uro oOpaszyercs mpu JEHCTBUM HATpusl B YCJIOBHUSX peakuuu Bropma Ha
XJIOpUCTBI ayumil. OObsicHuTEe, moueMy. [l 3TOro mpoOBEIUTE BUPTYATbHBIN
HKCIIEPUMEHT B BUPTYaIbHOU XUMUYECKOM J1abOpaTOpHH.
a) Oyraauen-1,3 0) rexcaauen-1,5
B) IleHTaaAueH- 1,4 r) rentajaueH-2,4
4. V3BecTHBI JBa MPUPOJHBIX MOJMMEpa H30MpPEHA - KaydyyK M TyTTanepya.
CKOJIBKO  M30MEpHBIX IOJIMMEPOB MOXET oOpa3oBaTbcsi B ciaydae 1.4-
noJimMepu3auu 2,3-nuMeTunoyraauena-1,3?
a)l 0)4 B) 3 r)2
5. M3 kakoro HCXOAHOTO COEOWHEHUs CHUHTe3upyercs OyranueHn-1,3 mno
JleGeneny?
a) CH;- CH,-OH 0)CH3-CHO B)HC=CH r1)CH=CH-C=C
3agaHue 1o TeMe «ApeHbD»

Bapuanr 1
1. CKOJBKO HM30MEPHBIX apOMATHYCCKHUX OPOMOIPOHM3BOIAHBIX COOTBETCTBYIOT
opytro dhopmyne C;H;Br? a) 4 0) 6 B) 5 r)3

2. Vxkaxure npoaykT ruapupoBanusi 3 mossimua H, o-xcunona. OObsicHUTe,
noyemy. [[ns 3TOro mnpoBenuTEe BUPTYAJIbHBIM JKCIIEPUMEHT B BUPTYAIbHOU
XUMHUYECKOH J1abopaTopum.

a) 1,4-TMMeTUIIIMKIIOreKCaH 0) 2,3-TuMeTHITeKCaH
B) 1,2-TUMETHIIIUKIOTEKCaH r) 3,4-TUMETUITEeKCaH

3. YraeBonoposa obecuBeunBaeT OpPOMHYIO BOAY, JAa€T PEAKIUH C aMMHUAYHBIM
pacTBOpOM OKcHIia cepedpa, Mpu OKUCIEHUH 00pasyeT OeH3oWHyr Kucioty. [lpu
ckuranun 1 Mons ero obpasyercss 352 r YIVIEKHCIIOrO rasa. YKaxure Haubosee
xapakTtepHsble nojockl nornomenus B UK cnexkrpe storo yriesogopona. Jlokaxure,
ucnosp3ys 6a3y gaHubix PubChem.

a) 3600, 2100, 1650 cm™!
6) 3310, 2083, 1600, 1490 cm’!
B) 3100, 1200, 740cm!
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r) 3400, 2300, 1000, 795 cm!
4. Ha cmech Tpéx yrieBoJopoJioB: OpoMOeH30J1a, #n-OpOMTOJTyoJia 1 OpoMITaHa
nojaeiicTBoBayin HaTprieM. CKOJIBKO Pa3IUYHBIX APOMATHYECKHMX VYIJIEBOJIOPOIOB

oOpa3zyeTcst ipu 3TOM? a) 5 0)3 B) 8 r)6
5. Ykaxure apOMaTHECKYI0, CTPYKTYPY:
2
CH I
& &
a) D\\CH 6>@ B NC 1)
2 I CH,
CH,

3ananue no teme «I amoreHonpousBoHbIe. CIUPTHI U PEHOIBD»
Bapuanr 1
1. K xako¥i u3 HamMCaHHBIX HXKE (GOPMYJT OTHOCUTCS Ha3BaHHE
5-0pom-4,6-1uMeTUI-5-3TUIrenTeH-3?

ciy B
a) (HSCZ)Z(I?—CIIZCH—CzH5 0) H5C2CH=C—CI?—CH(CH3)2
Br CH4 C,H;s
(I:ZHS ]I3r
B) (CH3)2-CH?-C(CH3)2CH=CH-CH3 r (CHy), CH-CHZ(IT—C (C,Hy),
Br CH;4

2. B KakoM W3 MEPEUYMUCICHHBIX HMXKE COCAWHECHUN Hau0oJee MOJABUKEH aTOM
xjopa?
a) CszCl 6) (C6H5)3CC1
B) C6H5CH2C1 F) (CH3)2CHC1
3. Tomyonm mnoaBepriiM  XJOPUPOBAHMIDO HAa  CBETY M MOJIYYWIU
MOHOTaJIOTEHITPOU3BOAHOE A. 2-MeTuirekcad noABepriu OpOMHUPOBAHUIO HA CBETY,
OCHOBHOW TMPOMYKT peakmuu o0paboTany BOJHBIM pAacTBOPOM MIENOYH, K
MOJIYYCHHOMY  KHCIIOPOJICOJIEPKAIIEMY BEIIECTBY MPUOABMWIM METALTUYCCKUN
HaTpUi M TPOIYKT peakiuu obOpaboTanu coeaumHeHuem A. Kakoe w3 coenuHeHMit
nosyywsid 1ipu 3ToM? OObscHUTE, TodueMy. JlJisi 9TOro MpoOBEAUTE BUPTYATbHBIN
HKCIIEPUMEHT B BUPTYaIbHOU XUMUYECKOM J1abOpaTOPHH.
a) 2-MeTui-2-(o-xJoppeHoKcu)rekcan  0) 2-MeTui-2-(m-xJopheHOKCH )reKcaH
B) 2-MeTuI-3-(0CH3UIIOKCH )TeKCaH r) 2-MeTui-2-(0eH3MIOKCH )TeKCaH
4. CkoJIbKO TMKOB JODKHO Habmronatbes B crnektpe [IMP mpem-O0ytunoBoro
cniupta? Jlokaxkute, ucnoib3ys 6a3y gaHaeix PubChem.

a) 1 0) 2 B) 3 r)4
5. Kakoii ciupt HauOo.J1ee JIerko J1eruaparupyercs?

a) 2,3-1uMeTuI0yTaHoI-2 B) OyTaHOJI-2

0) 3-MeTuIOyTaHOI-2 I') IEHTaHOJI-

3amaHue 1Mo TeMe « AMHUHBD)

Bapuant 1
1. Ckonbko nzomepoB umeet amud C4H1N?
a) 8 0) 6 B) 4 r) 10
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2. K kakomMy THIy OTHOCHUTCSI aMUH, KOTOPbI JAaET MajJMHOBOE OKpALIMBAHUE C
denondranennom u B MK cnekrpe mmeer aBe cialbie TMOJOCHI TOTJIOMICHUS B
o6mactu 3300-3500 cm™'? O6bscHuTe, Henob3ys 6a3y nanHeix ChemSpider.

a) BTOPUYHBIX MPEACIbHBIX 0) NepBUYHBIX APOMATUUYECKUX
B) IEPBUYHBIX NPECTHHOTO psila  T') TPETUYHBIX

3. Kakyto ctpykrypayto hopmyny umeer amua C4H N, eciii u3BecTHO, 9TO OH ¢

a30THCTOM KUCJIOTON pearupyeT ¢ 00pa3oBaHUEM COOTBETCTBYIOIIETO criupTa’?

a) CH3CH2CH(NH2)CH3 6) C2H5N(CH3)2
B) CH3CH2NH C2H5 F) (CH3)2CHNHCH3
4. Vxaxurte NpoayKT peaknuu (X):
H2C\—/CH2 + NH3 X
O
a) NH,CH,CH,OH 0) NH,CH>CHj;
B) NH2CH2CH2 CH3 F) OH CHzCH_?,

5. Kakoil u3 HMKENPUBEAECHHBIX aMUHOB OyJeT BCTynarh B peakuuio ¢ HNO-,
naBasi HUTpozomnpou3BojgHoe? OObsicHuTe, modyemy. Jljis 3TOoro mpoBeauTe
BUPTYaJIbHBIN SKCIIEPUMEHT B BUPTYAIbHON XUMUYECKOU J1a00OpaTOpHH.

a) n300yTUIaMUH 0) METUIIATUIIAMUH
B) mpem-0yTUIaMuH ') TPUMETUIIAMUH

3ananue 1o teme «OKCOCOETNHEHUD)
Bapuanr 1
1. IIpu okucnenuu kerona no [onoBy mony4niau cMech YKCyCHOM, NPONUOHOBOM,
M30MacJIsTHOM ¥ U30BaJiepraHoBoi kucioT. KakoBa cTpykTypa keToHa?
a) 5-MeTUIreKcaHoH-3 0) renTaHoH-3
B) 5-METUITEKCAHOH-2 ) 2-METHJIT€KCaHOH-3
2. YKaxnuTe KOHEYHBIM NpOoayKT [’ cnexyromen cepun npespamieHuit: ius aroro
MIPOBEINTE BUPTYAIbHBINA SKCIIEPUMEHT B BUPTYAIbHONW XUMUYECKO J1abopaTopuu

Cu Ag20 MnCO3 to
HyC=CHy-OH o= A~ o™ B B r
a) YKCYCHBIN aJibIeTU/l 0) arieToH
B) MIPONIEH ') OpOIaHOJ-2
3. Ckosbko KapOOHUIBHBIX coenruHeHnit uMeroT popmyiny CsHoO?
a)3 0) 5 B) 7 r)9

4. YkaxuTe 00J1aCTh N — T MEepexo/a B FIEKTPOHHBIX CIIEKTpax KapOOHUIIbHBIX
coequHeHui (B HM). Jlokaxkute, ucnonb3ys 6a3zy nanHeix PubChem.
a) 200 0) 300 B) 270 r) 240

3aganue 1o Teme «KapOOHOBBIE KUCIIOTHI
Bapmuanr 1
1. CkoipkO H30MEpPOB HMEET IMpeiesbHas OJHOOCHOBHAs KHUCIOTa COCTaBa
CeH120,?

33



a) 6 6) 7 B) 8 r) 9

2. Kakoe u3 nmepeuncieHHbIX COeAMHEHUN TaéT peakinio cepeOpssHOTO 3epKajia’?
a) 1-nenTun 0) XJIOPUCTBIA METHJIT
B) YKCYCHAsl KACJIOTa I') MypaBbUHas KUCJIOTA
3. YKa)XuTe KOHEUYHBIN MPOAYKT, OJYYEHHBIM B PE3YJIbTATE MOCIECA0BATEIBHBIX
MIPEBPAIICHUA: TIPH TEHCTBUM HA OPOMUCTBIA ATHJI ITUAHUCTOTO KaJWsi, OMBUICHUS,
nercTBUs maTuxyopuctoro (ocdopa u, HakoHen, sTwiata Hatpus. OObsCHUTE,
noyemy. [las 3TOro mnpoBeIWTE BUPTYaJbHbIA HKCIEPUMEHT B BUPTYaJIbHOU
XUMHUYECKOH J1abopaTopuH.

a) H;C-CH, CZOC,Hs5 6) H3C-CH- cz©
CyHss Cl1 “OCH;
_O

B) H3;C-CH, CZ 1) H3C-CH,-C-OC,Hs5
O

4. Kakoe BelecTBo (4) moyduTcs B pe3yIbTaTe CEpUM MPEBPaICHUI:

e

H30IIPOIUIOPOMHUL KCN (1)%(2) M» 3) HNO, 4)
H
a) U300y TUIIOBBIN CITUPT 0) n300yTHIIAMUH
B) U3OMPOINUIIOBBIM CIIUPT I') 2-HUTPOIPOIIaH

5. B kxakoit obnactu UK cnektpa nornomiaer OH-rpynma B kucnorax? Jlokaxwure,
ucnoin3ys 06a3y nanaeix PubChem.

a) 3000 cm™! 6) 1700 cm! B) 1650 cm! r) 1300 cm!
3aganue 1mo treMe «JIummabn»
Bapuanr 1
1. Vkazate d¢opmyny guMmerwidranata — peneuieHTa, OTIYTHBAIOIIETO

HaCEKOMBIX. I[OKaH(HTe, ucnosb3ys 6a3y nanueix ChEMBL.

CH:z(:OCH3 CHﬁiocHs g) CH2CH; COCH3
2. VYkaxure ¢dopmyny BemectBa coctaBa CoHgO,, eciu M3BECTHO, YTO OHO
CYIIECTBYET B BUJE JABYX I€OMETPHUECKUX HM30MEPOB; B3aWMOJACUCTBYET C BOJHBIM
PacTBOPOM IIEJIOUH C 0OpPa30BaHUEM COJIM; CO CIIUPTOM 00paszyeT CIOXKHBIN ddup, a

MIPY OKUCJICHUH — OCH30MHYIO U I1aBEJICBYIO KUCIIOTHI.
HC=CH,

CH=CH,
a) 6) B) r)
O C-OH
Ho-Co CH=CHC-OH g{}CH—CHz I
3. Maprapun npeicTaBisieT U3 ceos:
a) SMYJIbCUIO THAPOTCHU3NPOBAHHOTO PACTUTEIHLHOTO JKHPa
0) SMYJIbCUIO THAPOTEHU3UPOBAHHOTO JKUBOTHOTO JKHPA
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B) 3MYJIbCHIO CIIELIMATIbHO CUHTE3UPOBAHHBIX TPUIIINLIEPUIOB HENPEIEIIbHBIX
KapOOHOBBIX KUCJIOT
I') SMYJIbCHUIO TPUPOIHBIX HU3KOKAYECTBEHHBIX KUPOB
4. Kakoe Ha3BaHHWE COOTBETCTBYET COEIMHEHHUIO CO CIEAYIOIIEH CTPYKTYpPHOM

dbopmyoii?
a) METUIIMETAaKpUIaT 0) MeTakpuioBas KUCIOTa
B) METHJIOBBIN 3(Up aKpUJIOBOM K-Thl  T') METHJIOBBIN 3(UP KPOTOHOBOU K-ThI

H3(|3 O
I
H,C=C—-C-0-CH;4
5. CocraBbTe ypaBHEHHUS peEaklMii, MNpoTEeKalImuxX 1o cxeme. [IpoBeaute
BUPTYaJIbHBIN SKCIIEPUMEHT B BUPTYAIbHON XUMHUYECKOU J1abopaTopuu.

HCTH, gon_ |, HOH_ _-HO
e} —= A » b » X
Kaxkoe u3 npuBeeHHBIX HA3BaHUM MPUHAICKUT BelecTBy (X)?
a) STWJIOBBINA CIIUPT 0) arieToH
B) aKpUJIOBasi KUCIOTa I') YKCYCHBII aJIbJIeTU]

3aganue 1o teMaM «OKCUKHUCIOTBI. OKCOKUCIOTBL. OnTHYECKast H30MEPUS»
Bapuanr 1
1. Yrto nomay4yuTcs npu HarpeBaHUM [B-OKCUMACIISIHON KUCIOTHI?

0 0 OH 0

H,C=CH-CH,-C_  H3C-CH=CH-C’ H3C-(|3H-C|?H2 H,;C-CH-CH,-C”
OH OH

a) 6) B) O7C0 Hyc-cH-CH,C

r) OH 0

N

2. Vkaxure CTpyKTypy coemnHeHuss cocrtaBa C¢H;203, wumeromero nBa
ONTUYECKUX H30Mepa, 00pa3yroUIEro C OCHOBAHUAMH COJM, JIETKO JAIOIIEro IMpHU
HarpeBaHun coenuHeHue cocraBa CeHi9O2, KOTOpOE OKUCISETCA B KUCIIOM PacTBOpE
KMnO4 B cMmech M30MacisiHOM U IaBelIeBOM KHUCIOT. J[oKaxuTe, MCIOb3ys 0azy
nmanaerx ChEMBL.

HO CH; H;C  OH .0
a) HyCCH, CH-CH-CZ 6) H3CCH CH-CH,CZ

“OH
OH 5 OH OH O
CH, OH CH,4

3. Kakoe coenunenue (/1) oOpasyercs 1o cienyromieii cxeme?

H,0O Cl NaOH
Drunen -HBr o o KCN _ - Y o 2
b= B o= A
a) TJIMKOJIeBasl KMCJIOTa 0) 0-OKCUIIPOIMOHOBAs KUCJIOTA

B) B-okcuMacIsiHast KUCI0Ta  T') B-OKCUIPONMUOHOBAS KUCIOTA
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4. Kakoil U3 NpPHUBEICHHBIX HUXKE CTEPEOM3OMEPOB HE MPOSIBISIET ONTHYECKOM
aKTUBHOCTH?

ON OH O:C’OH O‘ H O:C’OH
*C- H——0H CT H——OH
a) H+0H 6) B) HA‘—OH r)
H——OH HO—+H
H,C-OH H,C-OH !
HO-C=0 HO-C=0

5. Kakoe coenuHeHue TONMydaeTcsl TPU HarpeBaHWU [-OKCcOBaJepHaHOBOU
KucioThl? O0bsicHUTE, ToueMy. {1151 3Toro npoBeAnTe BUPTYAIbHBINA KCIIEPUMEHT B
BUPTYaJIbHONU XUMHUYECKOH TaO0OpaTOPHH.

a) JIaKTOH  0) TMMETUIKETOH B) JaKTaM  T) METHJIITHIIKETOH

3aganue o teMe «Caxapa»

Bapuanr 1
1. Kakoi mpoayKT MOIYYUTCS MO CIEAYIOEN cxeMe?
;O
-H
H--oH HCN ~ HOH”
HO:I:H A b —ho~B
H,C OH
(?H
a) HOCH,-CHOH-CH-CH OZCH-OH 6) CH,O0H-CHOH-CHOH-C=0
—o0
B) CH,OH-CH-CHOH-CHOH-C=0 ")CH,0H-CHOH-CH-CHOH-C=0
- o ——! — O

2. Kakoe coeanHeHue oOpasyercs Mpu JEUCTBUU HA aJbJIONEHTO3y aMallblaMbl
HaTpus? OObsicHUTE, MovyeMy. s 3TOro nmpoBeAUTEe BUPTYaJbHBIA SKCIEPUMEHT B
BUPTYaJIbHOM XUMHUYECKOH J1abOpaToOpHH.

a) MEHTUT 0) OKCUM  B) TPUOKCHUIIIyTapoBas KUCJIOTAa  T) 03a30H

3. Hanummre CcTpyKTypHyI (opMylly TeKCO3bl, 3Hasg, 4YTO OKCHHUTPHII,
MOJYYECHHbI M3 HEE NpU JEHUCTBUM CHUHWIBHOW KHCIJIOTBI, MOCIE THAPOJIHM3a U
BOCCTAHOBJICHUS HOIUCTOBOAOPOIHON KUCIOTON NAET 2-METHIIT€KCAHOBYIO KHACIIOTY:

a) ppykTO3a 0) caxapo3za B) TJIIOKO3a I') JaKTO3a

4. Kakoe Ha3BaHHE COOTBETCTBYET JAHHOHN CTPYKTypHOH (opmyne? [lokaxure,
ucnosnp3ys 6a3y nanasix ChEMBL.

HO—-H a) o, D -ranakrosa
Hg::gH o 0) B, D-dbpyxTo3a
mo—u B) B, D-ranakro3a
H r) o, D-dpykTo3a
CH,OH

5. Onpegenute crpoeHue Beniecta coctaBa CsH 205, ecnmu oHO npu HarpeBaHUuU
C pa30aBIEHHON CEPHON KUCIOTON 00pasyeT o-MeTuipypdypos, Ipu OCTOPOKHOM
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OKHCIIEHUH TIpeBpaiiaercs B 2,3,4,5-TeTpaoKCUTEKCAHOBYIO KUCIIOTY, Ha€T PEaKIUIO
cepeOpstHOTO 3epKana?

0 L0 ,o 0
CH-CH CZg CiH cZy

7\ _o a) 6) 8) r),
H,C-C CC/O CHOH CHOH CHOH CH OH

~o” CH OH CHOH CH OH CH2
o-meTundypdypoi CHOH CH, CHOH CHOH
CHOH CH-OH CH, CHOH
CH, CH,OH CH,OH CH,OH

3amaHue no TeMe « AMUHOKHUCIIOTBI U OETIKN»
Bapuanr 1
1. Kakue amMMHOKHMCIOTBI BXOAST B COCTaB NpPHUPOAHBIX OenkoB? Jlokaxwure,
ucnosb3ys 0a3y nanaeix ChEMBL.
a)D, a o)L, a B)L, P r)L,y

2. YkaxwuTte npoayKT peakuuu (X):

NH, OH H,
HyC—C—COOH — = A~ > X
O ~
3. YKaxuTe NPOIyKT TEPMUICCKON JACTHAPATAIIMN BaJIMHA!
0 0
a) HyC-CH—CZ 6) HyC-CH,-C7
=0 ~OH NH,
0 -0
B) H3C-CH,=C7 r) BC—CH—C”
OH NH, OH

4. VxkaxuTe NpOAYKT, MOJYyYaeMbIl MOpH JEUCTBUM A30TUCTOM KHUCIOTHI Ha
CH»(NH,)CH,CH,COOH. O0bsacuute, nouemy. Jljig 3TOro npoBeaIuTe BUPTyaTbHBIN
HKCIIEPUMEHT B BUPTYaIbHOU XUMUYECKOM J1abOpaTOPHH.

0
H,C H,C. “C—NH
a) ~ CH-CH,-NH, ©0) = CH-HC_ N e OB
e 2 2 H C AN /CH HC\
H;C 3 NH-C CH,
0 0
H,C N g
) T H;C, Cc-0-C .CH;
H,c-CH-CH ) CH-HC™ “CH-HC
3 N H,C \ ‘ “CH
NH 3 NH, H,N 3

5. Kakoli peareHT mpuMeHsIETCS U1l 3alIUThl aMUHOTPYTIIBI B AaMUHOKHUCIIOTAX ?
a) 9TaHo 0) YKCYCHBIN aHTUIpU]L
B) XJIOpoKuCh docdopa ') a30TUCTast KUCTIOTa

3anmanue 1o Temam «lIsaTuanennsie rereponukibl. [lecTndaineHHbIe
TeTEPOIMKITBI
Bapuant 1
1. Kakoe coenunenue (X) oOpa3yeTcst B pe3yJibTare CASAYIOMMNX PEAKITUN:

] CHs  NH, A H,0 37
. $0, . $0, X
ESICsz ALO,; t°C ALO,; t°C



CoHs

OH C,H OH
a)|l | 6)|| | B)|| | il |
0~ CyHsp CoHs N~ CyHsg s~ NH,

2. Pacnonoxute clenyromme COSIUHEHUS] B PsiJl MO _YObIBAHMK) OCHOBHOCTH,
Jokaxwure, ucnonb3ys 6azy nanabix ChEMBL.

o) @@ @(Nj @nH,
H H

a)2>4>1>3 0)3>4>2>1
B)4>1>3>2 r)l>3>4>2

3. Kakas u3 npuBEAEHHBIX CTPYKTYP HE SBIISIETCSA apOMATUYECKON?
X o \N
a) O 6) @ Byl ] 1 O
N N N N
H H

4. YxaxxuTe NpoAyKThl MOJHOrO THApoJn3a 3-ypuauwiMoHopocdaTta. OObscHUTE,

noyemy. [lns 3TOro mnpoBEIUTE BUPTYaJbHBIA OJKCIEPUMEHT B BUPTYAIbHOU
XUMHUYECKOH J1abopaTopuH.

HO-CH,,. ©H HO-CH,, OH NH;

i
o N
B R RN
N ~
N~ S0 N™ O
OH H Y OH OH
0
HO-CH, , OH | HO-CHa /NHZ N
5) +HPO, + | J“H 0 +H3Po4+"t )
NS0 OH SN
OH OH H H H H

5. Ilpom3BoaHBIM Kakoro reTepouMkia sBisgercs ButamuH PP?  Jlokaxwure,
ucnosb3ys 0a3y nanueix SciFinder (CAS).

NN N N
o[ ] o) o) o}
H H

Bonpocsbl K KOHTPOJIBHBIM padoTam
1. CunTe3upoBaTh 1o peakiuu Bropua n3o0yrtaH.

2. YkazaThb OWMOKY B Ha3BaHWU U JaTh MPaBUIbHOE Ha3BaHHE 2-3THII-6-
M30ITPONMIITEKCaHA.
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3. Hamwmcarb Bce uzomepsl yriaeBoaopona opyrro-popmynsl CsHig ¢ oTKpbITON
LEIbI0, Ha3BaTh UX o HomeHkinatype MIOITAK.
4. Hanucate peakuuto KyuepoBa aiist neHTuHa- 1.
5. Hammcatp peaknuio 1,2-aqubpommnporiana ¢ METaUTMYEeCKUM IITHKOM.
6. Kak u3 anerwieHa npy MOMOIIM HEOPraHUYECKUX PEAreHTOB MOJYYHUTh H.-
OyTan?
7. Ilpu momomy Kakux XUMHUYECKUX PEAKIINI MOKHO OTJIMYUTh 3THJIALETUIIEH OT
JMMETHIIALeTUIeHa?
8. Haszpatp coequnenue o HomeHnknarype FOITAK:
CHj
HyC—CH=CH—CH—C——CH,
Pey CHj
H5C CHs
9. Hamucarth peakuuio noJiMMepru3aluy IPONUICHaA.
10.Hanmcatp peakuuro i IeHTUHA-2.
11.Yt0 mnomy4yuTcss mNpu B3aUMOJEHUCTBUM CMECH MPONUIOpOMHMIA U  H-
OyTunbpomuaa c HaTpuem?
12.Ha3Batp coenunenue no Homenkinatype MIOITAK:
H,C
HsC——C=—=C——CH-CHj,4
13.Uto oOpasyercs npu HUTpoBaHuH 10 KoHOBasioBYy yriaeBoaopona 2-
MeTwiOyTaHa?
14.Yt0 nonayuyuTcs NpuU peakiuu H. OpPOMHUCTOTO MPOMNHIA CO CIHPTOBBIM
pacTBOPOM HIETOUM?
15.CKOJIBKO pa3nUYHBIX COCAMHEHWUN IOJYYUTCS MPU NMPUCOEAUHEHUH OIHOU
MouekyJibl HBr k nzonpeny? (YcinoBust pa3indHbIe).
16.Kakue yrmeBofopoiapl  00pa3yloTcs TMpH  MOJIHOM  BOCCTaHOBJICHHUH
H.OyTHJIOBOTO CIIUPTA, alleToHa?
17.Cunte3upoBath 1o peakiuu Bropia 2-MeTuiIrekcas.
18.Hammcarp peakiuio moJiMMepu3aiuu OyTajaueHa.
19.Hanucath CTpyKTypHble (GOpMyJIbI U Ha3BaTb HM30MEpHl AalleTUIICHOBBIX
yrieBonopoaoB CsHe.
20.Kakoit yriieBo1opo/1 MOJIyduTCs, eciiv Ha 3,3-TuMeTUI0yTeH-1 moelicTBoBaTh
OpoMoM, a 3aTeM M30BITKOM CIIMPTOBOTO pacTBOpa MIET0Un?
21.Ha3Batb coennnenue no Homenknarype MIOITAK:
CH,
HC—C—CH=CH—C—CH,—0H
H,C—CHj
22.Yto oOpa3yercs NpU BOCCTAHOBICHHHM OPTO-(HEHUITYKCYCHOW KHCIOTBI C
MIOMOIIBIO 0JIOBA M COJISTHON KHUCIOTHI?
23.4Yr1o nony4yuTcs Npu AeruapaTanuu 2-MeTUIIEHTaHoa-3?
24 .13 6ytanauona-1,4 nonyuuts 1,4-nuObpomOyTaH.
25.13 aTrin0eH305a NOJy4UTh Mapa-aMUHOITUIIOEH30.
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26.113 O6eH301a MOJyYUTh AUITUKIOTEKCHIT ( o> ).

27.Kakoe BemecTBO 00pa3yeTcsl MpH OKHUCJICHHH KUCIBIM pacTBopoM KMnOy4
napa-aud3Tuaden3ona?

28.113 Kakoro HUTPOCOEIWHEHHS M B KAaKHX YCIOBHUAX MOXKHO TIOJYYHTb
OeH3uIaMuH?

29.13 nponuioBOro CnupTa MoJy4yuTh IPONMIN300yTUIOBBIN 3QHup.

30.Hamucarp ypaBHEHHE OKHUCIIEHUS XJIOPUCTOrO ajuiviia no Baruepy.

31.IIpucoenHUTh BOAY K IEHTEHY-2, HA3BaTh KaTalIu3aTop.

32.13 mponuieHa MoJly4YuTh U30MPOIUIOBBIN CIIUPT, PONaHanoI-1,2.

33.Hanucarp peakuyu OpOMUpPOBAaHMS W HUTPOBaHUA aHU30ia (¢ 0Opa3oBaHHEM
MOHO3aMEIIEHHBIX ).

34 . TlonyuuTh TUATUIOBKIN 3GuUp (IBYMs criocobamu).

35.U3 HuTpoOeH301a MOMYyYnuTh Mema-GHeHUICHIMaMUH.

36.Hanucarh B mopsiike BO3pacTaHUs KUCIBIX CBOWCTB: (DEHOJ, BOIY, OpmMo-
HUTPO(EHOJ, TUKPUHOBYIO KUCIIOTY, TJIMUEPUH, METAHOJ.

37.Kak BbLIenuTh (QeHos U3 cMecu ero ¢ OeH3wioBbIM crnupromM? Hamwmcarsb
YPaBHEHUE PEAKIUU.

38.Kakoil MNpOayKT MOJYYUTCS MPHU JCUCTBUM METAIUIMYECKOTO HATpUS Ha
HOIHCTBIN OEH3MI?

39.'unponn3oBath BTOP.OpOMHUCTBIH OyTWI BOJHOW MIENIOYBI0O W HAa3BaTh
IIOJIy4YEHHOE COETMHEHMUE.

40.13 6eH3o1a MoayunuTh aHU307.

41.13 MeTunaneTuieHa nojayyuTh o-oOpomarieTos; opomodopm - CHBr3.

42.0Oxucnuth nenraHon-2 no [lonony.

43.Ilonyunth OpOMaHTUAPUA O.-OPOMYKCYCHOM KUCIIOTHI U3 3TAHOBOUW KUCIIOTHI.

44 .HanwucaTp anbA0JIbHYIO M1 KPOTOHOBYIO KOHJICHCAIIUU JUIS1 2-METUIIIPOIIaHaIsl.

45.Kakoil mpoayKT oOpasyercsi, eciu K OSTUJIOBOMY d(dupy mpOINUH-2-0BOU
KHUCIIOTHI o0aBuTh HBT.

46.113 6en3omna moayunTh anerodeHoH (MeTUI(HEHUIKETOH).

47.Kakoe coenunenune odpasyercsi mpu o0paboTKe Ha XOJIOy W30BAIEPUAHOBOTO
aJbJEeTH/1a BOJAHBIM PACTBOPOM IIENTOUN?

48.YTo noay4yuTcs MpU HAarpeBaHUU 2-0OKCUOYTaHOBOM KUCIOTHI?

49.13 renTtanans NOJIyYUTh FENTAHON-2.

50.ITosryunTh HEHMITYKCYCHYIO KHCIIOTY U3 OCH3WIXJIOpHUIA.

51.Hanucatre koHneHcamnuio KusifzeHa s 3TWIOBOTO dS(upa H30MaCIsTHOM
KHUCJIOTHI.

52.13 ¢heHuIyKCyCHOTO almbeTH/ia MOIyIUTh (PeHUTAICTHIICH.

53.13 MacistHOM KMCIIOTHI MMOJAYYUTh JUIPONUIKETOH.

5413 nOpONMOHOBOTO  albJETHUIA  TMOJYYUTh  OKCUM,  (DEHUITHUIPA3O0H,
Ooucyns(UTHOE IPOU3BOIHOE, ITUAHTHIPUH U alleTalh METHJIOBOTO CITUPTA.

55.HasBatb coequnenue no Homenkiarype MIOITAK:
o ¢ o
|

HsC—C—HC—C——CHj
56.13 xakoro cnimpTa mpu OKUCJIeHU! (yCIIOBUs) 00pa3yeTcs METUIITHIIKETOH?
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57.HasBatb coenqunenue no Homenkinatype MIOITAK:

CH, CI
° o)

4
Cl—CH,—C=—=Cc—C¢
H

58.W3 amunmuHOBOM KHUCIOTHI MOJYYUTh ITUKIIONIEHTaHOH.
59.13 nponuieHa MoIyYuTh XJI0PaHTUIPHU N30MACIISTHOM KUCTIOTHI.
60.Hanucatp peakiuto:
0
C//
~0—CH
< 9% 4 upr
\ /O CH3

C

\\O

H,C——C

IIpuMmep OusteTa UTOrOBOM KOHTPOJIBbHOM padoThl Mo Temam 17-19

buier 1
1. Hanumure cTpyKTypHYIO (OpMyITy THOJIEOCTEapIIITIULIEpHUHA

2. CKOJIBKO ONTHYECKUX U30MEPOB CYIIECTBYET JIJII COCTUHECHUS

3. Hamumure cTpykrypHyto ¢opmyiy o, D-riarokonupano3sl no duiiepy u mno
Xeyopcy

4. CunHTe3upoBaTh AUNENTH]] AJTaHUITIIUIINH

5. Hanmmwure peakuutro: nupuaus + HI—

6.2. Onucanume mnoka3arejed MW KpPHUTEPHEB KOHTPOJS YCHEBAEMOCTH,
ONUCAHME IKAJ OLlCHMBAHUA

JUIsi OLEHKM 3HAHWM, YMEHMI, HaBBIKOB M (POPMUPOBAHUS KOMIIETEHLUHU IO
muciuiuinHe «Opranudeckass XUMUsD) MOXKET MPUMEHSATHhCS O0ajuIbHO-PEHTHHTOBAS
CUCTEMA KOHTPOJIS U OLIEHKH YCIIEBAEMOCTH CTYACHTOB.

B ocuoBy OamibHO-peiiTuHrOBOM cuctembl (BPC) monoskeHbl NMpUHIMIGI, B
COOTBETCTBUH C KOTOPHIMH (DOPMUPOBAHHE PEUTHMHTA CTYJEHTA OCYIIECTBISETCS B
X0JIe TEKYIIETO W TPOMEKYTOYHOTO KOHTpousiss 3HaHWi. CTyaeHT, HaOpaBIIHii B
TEYEHHE CeMecTpa MpPH OCBOCHUHU TUCIUIUIMHBI HEOOXOAMMOE JUIsl aTTeCTalluu
KOJIMYECTBO 0aJJIOB, OJIyYaeT 3a4eT 10 OAJIIbHO-PEUTUHIOBOM CHCTEME.

bannbHO-peUTUHTOBAsA CTPYKTYpa 3a4eTa:

NHnuBuayanbpHbIe TOMalIHue 3a1anus — 75 0amnoB (15 paborx5 6anon)
on-line TectupoBanue — 50 6ayutoB (10 paboTx 5 6aI0OB)
Kontponsubie pabotel — 150 6annoB (3 padoTsl x50 6amioB)
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JlaGopatopHbie paboThI (OLIEHUBAETCS MOATOTOBKA K paboTam, KaueCTBO
BBITMIOJIHEHMSI paboT U BeeHue Terpaan) — 30 6amos

Omnpoc Ha 1abopaTopHBIX paboTax — 55 6ayoB

Hrorosas koHTposbHAsI pabota — 50 6aioB

MakcumanbHasi cyMMa 0amioB: Syax =75+ 50 + 150 + 30 +55 + 50 =410 Gamnos.

Tabmuma 7
HlIxana 3auer
OLleHUBAHMS
205 u 6onee 6anIoB 3a4TEHO
Menee 205 GauioB HE 3a4TCHO

Texymue 3aq0KEHHOCTH 1O HMHAMBUAYAJIbHBIM JIOMAallHUM 3a/IaHUsIM,
KOHTPOJIbHBIM paboTaM, TECTUPOBAHUSAM U 3alIMTE JIA0OPATOPHBIX PAOOT AOJKHBI
ObITh JIMKBUAWPOBAHBI B TEUEHHUE HENIEIH IOCIe CpoKa, O003HAYEHHOTO B
TEeMaTUYECKOM IIJIaHe JabopaTopHbIX paboOT, BO  BpeMs, ONpeAessieMoe
npernogaBateneM. Kaxmas cruemyromass HEAeNs  OMNO3/aHUsS  HaKa3bIBaeTCA
BblUMTaHUEM | Oamma W3 OIEHKM 3a HMHAWBHIyalbHOE JOMAIIHEe 3aJaHue.
OTpaboTKu J1TA00OPATOPHBIX PaOOT OCYIIECTBISIOTCS TOJIBKO B MPUCYTCTBUU WM TIOJ
PYKOBOACTBOM Ja0OpaHTa, KOTOPHII Ha3HAUYaeT BPeMsi OTPaOOTKH.

Bunael  Tekymniero KOHTPOJS: HMHAMBHUIyallbHbIE JOMAIHUE  3aJaHMUS,
KOHTPOJIbHbIE pabOThl, TECTUPOBAHME, ONPOC MO TemaM, 3alluTa JabOopaTOPHBIX
pabor.

Buibl npoMeKyTOYHOTO KOHTPOJIS IO TUCIUIUIMHE: 3a4eT.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAITMOHHOE o0ecrieuyeHne JUCHUIINHbBI

7.1. OcHOBHas JuTEpaTypa

1. I'panodepe UHU., Ham H.JI. Opranndeckas XuMmus: YUeOHUK ISl CTYJICHTOB
BY30B. — 8-¢ u31., mepepad. u mom. — M.: FOpaiir, 2013. — 608 c.

2. I'panobepe U.HU., Ham H.JI. Tlpaktuueckue pabOThl 1 CEMUHAPCKHUE 3aHSTHS TIO
opraHn4yeckor xumuu. 6-e¢ n3g. — M.: IOpaur, 2012. — 349 c.

3. Ilpaktukym mo oprannyeckor xumuu = Workshop on organic chemistry: yuebnoe
nocoobwue / H. JI. barnagen, A.B. Ocumnosa, .1. JImutpeBckas [u np.].; Poccuiickuii
rocyJlapcTBeHHbIN arpapHbiii yHuBepcuter - MCXA umenu K. A. Tumwupsizera
(MockBa). — DneKTpoH. TeKCToBbIe AaH. — MockBa, 2022. — 104 ¢. — Komiekuusi:
YyeOHas u yueOHO-MeToAaMueckas jureparypa. — CBOOOJHBIH TOCTYN U3 CETH
NuTepner (urenue, 1eyarh, KOIUPOBAHUE). —  Pexum  nocryma

- http://elib.timacad.ru/dl/full/s16112022PrakOrgHim.pdf.
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7.2. lonoJIHUTe/IbHAS JINTEPATypa

1. Benonyxoe C. JI. u op. IlpakTukym 1no xumuu (MHGOPMAIIMOHHO-CITPABOYHbIE
MaTepHuabl K JJabOpaTopHO-MIpaKTUUECKUM 3aHsATusIM). M., U3n-so PTAY-MCXA
umenu K. A. Tumupsizena, 2013 ., 354 c.

2. Ilporcesanvckuii H. M., Toxmaxos I'. I1., Imumpues JI. b., Ham H.JI., Poickosa
E. H. Vnentudukanus HEU3BECTHOTO OpraHuveckoro coenuHeHus. M. U3n-Bo
PTAY-MCXA umenu K. A. Tumupszena, 2017.

3. benonyxoe C. JI., Ilpocesanvcrkuii H. M. u 0p. COOpHUK 3a1a4 U yIPaKHEHUHN TI0
xumun. M. U31-80 PTAY-MCXA umenu K.A. Tumupsizena, 2015.

7.3. Meroanyeckue yKa3aHHMs, PEKOMEHIAUMH W Jpyrue Marepuajibl K
3aHATHAM

1. boes B.U., /Ilmumpues JI. b., Toxmakos I'Il., [ panodepe U.U., Ham H.JIL,
Poowcrkosa E. H. Tlog obmeit pea. npod. H. M. [IpxeBansckoro. «Opranuszanus
y4eOHOro mpoiiecca 1no kypcy «Opranuueckas Xumus» (METOIUYECKUE YKa3aHuUs).
N3n-Bo PI'AY-MCXA umenu K. A. Tumupsizesa, 2011.

2. Hmumpues JI. b., Toxmaxos ['1l., Ham H.JI., Yenunckuu I1.FO., Poockosa E.
H., Jlenucos I1J]. Tlom o6meit pen. mnpodp. H. M. IlpxkeBanbckoro.
«CamocrosaTenbHas padoTa CTyAEHTOB MO Kypcy «OpraHuueckas XUMHS»
(metonnueckue ykazanusi). HM3n-Bo PITAY-MCXA umenn K.A. Tumwupszesa,
2011.

3. Iporcesanvckuit H M., Poockosa E.H., Ham H.JI, Toxmaxkos I'.1II,
Imumpues JI.b., Yenunckuu I11O., Jlyxuna U.B. JlabopaTopHO-TIpaKTUYECKHE
paboThl O opranuueckoi xumuu (pabouass terpanp). Uza-so PITAY-MCXA
umenu K. A. TumupsizeBa, 2017.

8. Ilepeyennb pecypcoB HHPOPMAUOHHO-TEJIEKOMMYHHUKAIIMOHHOM CETH
«/HTEepHeT», HeOOXOAUMBIX IJISl 0CBOCHH S JUCHHUILIHHbBI

1. TIporpamma ChemlLab. — nans npoBeneHUss BUPTYyaJbHBIX XUMHUYECKHX
HKCIIEPUMEHTOB (OTKPBITHIM JOCTY)

2. Ilporpamma MathLab — myist MmoeTupoBanust BAMSHUS YCIIOBUN XUMUYECKUX
peakiuii, KaTaJu3aTOpoB W MHTMOMTOPOB Ha BBIXOJ MPOIAYKTOB NpU MHPOBEACHHUU
HKCIIEPUMEHTOB (OTKPBITHIN JOCTY)

3. Scifinder - mouck METONMK CUHTE3a, TUTEPATYPHBIA U MATCHTHBINA TOUCK IO
XUMHUH (OTKPBITHIN JOCTYII)

4. Acros organics - IOMCK B KaTajorax (OTKpPBIThIA JOCTYII)

5. ChemSource — aTEpHET-pECYpC N0 pa3enaM XUMHUH (OTKPBITHIA JTOCTYM)

6. ChemFinder Databases Search mowuckoBas cucrema mo 100 XxuMuyecKUM
caiitaM (OTKPBITBIA JOCTYII)

7. baza pmanHbIX «XuMmus» BceepoccHCKOro HMHCTUTYyTa HAy4YHOM W
texnudyeckoil mHpopmanuu (BUHUTH). Hoctynuel cieayromue 0a3bl JaHHBIX,
colepkampe HHPOpMAIUl B o0nacTh XuMUM: XuMmus, DOUNKO-XUMHUYECKas
ounonorus, Oxpana okpyxarorien cpeasr, O030pHbl.
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http://www.cas.org/SCIFINDER/scicover2.html
http://acros.com/
http://www.chemconnect.com/
http://www.chemfinder.com/

8. www.webelements.com (OTKPBITBIM TIOCTYT)
9. www.xumuk.ru (OTKPBITBINA JOCTY)

10. www.scifinder.cas.org
11. www.reaxys.com
12. http://zinc15.docking.org

13. https://pubchem.ncbi.nlm.nih.gov/

14. http://www.chemspider.com/

15. https://www.ebi.ac.uk/chembl/

16. https://portal.tpu.ru/ceor/v_lab

17. https://pl-llc.ru/
18. https://phet.colorado.edu/
19. https://vrchemlab.ru/

20. https://www.youtube.com/channel/UCr1PT0JducMG1-SP8hpt1 8A

9. Onucanue MaTepI/IaJII)HO-TeXHI/I‘IGCKOﬁ 63351, H€O6XOHHMOﬁ I OCYIICCTBICHUA
06p330BaTCJ'II>HOFO Imponccca 1mo IMCHUIIMHE

Taomuma 9

Caenenus 00 00eCrie4eHHOCTH CIIENMATM3MPOBAHHBIMHY AYAUTOPUSIMHU,
Ka0OMHeTaMM, JA00pPaTOPUAMHU

HanmeHnoBaHMe crieliuaJIbHbBIX
MOMelIeHU U MOMeLleHN I IS
CaMOCTOATeIbHOI padoThI (Ne yueOHOro
Kopmyca, Ne ayiuTOpHun)

OCHAIIIEHHOCTEh CHENHUAJLHBIX IOMEIECHUN 1
MOMelleHUi 1JI51 CAMOCTOATEIbHOI PadoThI

1

2

Jlekumonnas ayautopus (y4eOHbII KopITyc

Ne 6, bonpias xumuueckas ayauropus (bXA),
ydeOHas ayJuTopus st yTeHus nekiuii (200
4eJIOBEK) U MPOBEICHUS 3aHATHH JIEKIIHOHHOTO
THIIA)

1. MynpTuMeaMiiHas yCTAaHOBKA B KOMITJIEKCE C
kommbiorepoMm 1 T, (MuB. Ne 410124000602969)
2. Tpubyna 1 it (MuB. Ne 591742)

3. Jlocka menoBas — 3 mIT.

4. Cton nucbMeHHbIN — 1 mT

VYuebnsrii koprryc Ne 6, ayna. 330
Yuebnas  ayoumopus  ons  umenus  aexyutl,
npogedenus 1abopamopHbix pabom, npaKmu4yecKux
3aHAMUL, 051 NPOBEOeHUs. 3AHAMUL CEMUHAPCKO20
muna, yuebHas ayoumopus Oas ZSpPYRnosviX U
UHOUBUOYATILHBIX KOHCYIbmayuil, yuebHast
ayoumopust ~ O1  mMeKywezco  KOHMpOAs U
APOMENCYMOUHOU ammecmayuu, noMeujeHue Ol
camocmosmenvHol pabomul.

1.YcrpotictBo mnst cymku mocyasl [19 -2000 1 mr. (MaB. Ne
558405/3)

2. MIkad ms xum. nocyasl 1 mr. (Mus. Ne 558596)

3. Ixad it xum. peaktuos 1 mr. (MuB. Ne 558596/1)

4. MynpTUMeIniHasl yCTAaHOBKA B KOMIUJIEKCE C KOMIIBIOTEPOM 1
mT. (MuB. Ne 558883, MuB. Ne 591717/1, WuB. 602449, NuB. Ne
602471)

5. Cymmmeaeiid mkad PD 115 1 mwr. (MuB. Ne 558344)

6. Moiika naboparopuas 7 mT. (MuB. Ne 558595/1, UuB. Ne
558595/2, WuB. Ne 558595/3, UuB. Ne 558595/4, MuB. Ne
558595/5, IuB. Ne 558595/6, uB. Ne 558595)

7. Bertsokuoit mkad 4 mr. (MuB. Ne 558597/1, MuB. Ne 558597,
WuB. Ne 558597/2, NuB. Ne 558597/3)

8. JTabopatopHsIii cToa — 30 miT.

9. locka menoBas — 1 1mir.

10. Cryn-rabyper — 30 .

11. IItaTuBs! 10 mr.

12. T'a30BbIe ropenku 8 wrT.

13. Dnexrprdeckue mIMTKYA 2 mT. «OKa-5».

14. Bech1 anextponnsie 1 mT. «Ohausy model Pro SPU 202

VYuebnslit kopmyc Ne 6, aya. 221

Yuebnas ayoumopust ona npoeedenus

1. YcrpotictBo ans cymku mocyasl 119 — 2000 1 mr. (MaB. Ne
558405/1)
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http://www.scifinder.cas.org/
http://www.reaxys.com/
http://zinc15.docking.org/
https://pubchem.ncbi.nlm.nih.gov/
http://www.chemspider.com/
https://www.ebi.ac.uk/chembl/
https://portal.tpu.ru/ceor/v_lab
https://pl-llc.ru/
https://phet.colorado.edu/
https://vrchemlab.ru/
https://www.youtube.com/channel/UCr1PT0JducMG1-SP8hpt18A

nabopamopueix pabom, npakmuyeckux 3anamui, | 2. Jlocka ayautopHas 1 mr. (MaB. Ne 560483)
Oni  npoeedenus. 3aHAmull CeMuHapckozo mund, | 3. Cromuku noabemubie 3 wT. (MHB. Ne 558404/20, Wus. Ne
yuebnas — ayoumopus 014 epynnoselx U | 558404/21, Uns. Ne 558404/22)
UHOUGUOYANLHbLX KORCYToMAUL, yuebnan 4. Cymmnpaeiid mkad 1 mr. (MaB. Ne 558344/2)
ayoumopis Ol MEKyWeo  KOMMPOIS U | g\ ' asosaronag 4 mr, (Mns, Ne 558384/1, Vs, No
NPOMENCYMOUHOU ammecmayuu, nomeweHue ol
camocmosmensioii pabom 558384/2, IuB. Ne 558384/3, NuB. Ne 558384/4)
6. llIxad ns xum. peaktuBos 1 mt. (MuB. Ne 558505/1)
7. lxad s xum. nocyast 1 mr. (M. Ne 558505/1)
8. llkadp BemspxkHOH S5 mr. (MuHB. Ne 558507/5, UuB. Ne
558507/6, Uus. Ne 558507/7, WuB. Ne 558507/8, Wus. Ne
558507/4
9. Croms! mabopartopusie 30 miT.
10. Cryn-tabyper 30 mT.
11. Cron nuceMeHHSIH 1 mT.
12. Bemanka pmns oxexasl BeprukampHas 1 mr. (MEB. Ne
333144)
13. Hratussl 10 wir.
14. T'a30Bble TOpeNnKy § IIT.
15. Dnexrpudeckue mauTky 2 mr. «OKa-5».
16. Bechl anekrponnbie 1 mt. «Ohausy model Pro SPU 202
V4yeOHbIit KOpITyC Ne 6, ayn. 222 1. YerpotictBo mnst cymkn nocynsl [13 — 2000 1 mr. (MaB. Ne
Yuebnasn ayoumopust onst nposedenus | 558405/1)
1abopamopHbix pabom, APAKMUHECKUX 3ausamuil, | 2. Hocka ayauropHas 1 mt. (MHEB. Ne 560483)
01 npoeedenus. 3aHAMUll CeMUHAPCKO20 Mund, | 3. CTommku nogbemuble 3 mr. (MuB. Ne 558404/20, Wus. Ne
yuebnas  ayoumopus 07 pYnnosLIX U | 558404/21, Uns. No 558404/22)
UHOUGUOY ARLHBEX RONCYTOMA UL, yHebHan 4. Cymmnbabiid mkad 1 mr. (MuB. Ne 558344/2)
ayoumopusi  OnsL  MeKyweco  KOHmMpoas U
npoMesCcymounoii ammecmayuy, nomewenue ons 5. Moiika naboparopras 4 mr. (MuB. Ne 558384/1, MuB. Ne
camocmosmensroil pabomol 558384/2, uB. Ne 558384/3, NuB. Ne 558384/4)
6. llIxad ns xum. peaktuBo 1 mr. (MuB. Ne 558505/1)
7. Uxad mus xum. nocyast 1 wr. (M. Ne 558505/1)
8. llxad BerrsokHOH 5 mT. (MEB. Ne 558507/5, MHB. Ne
558507/6, IuB. Ne558507/7, TuB. Ne558507/8, uB. No558507/4
9. Cromns! mabopatopusie 30 miT.
10. Cryn-tabyper 30 mT.
11. Cron nucbMeHHbIH 1 .
12. Bemamka st omex el BeptukaipHas 1mr. (MHB. No
333144)
13. ratussl 10 wir.
14. T'a30Bble TOpeNKH § 1IT.
15. Dnexrpuyeckue muTKy 2 Wr. «OKa-5».
16. Becol anekrponnslie 1 mT. «Ohausy model Pro SPU 202
entpanpHas Hay4yHast OUOIMOTEKA UMEHU st camocTosATensHOM pabOThI CTYICHTOB
H. 1. XKene3znora. YuTanbHbIil 3ai.
Ob6mexutus. KomuaTs! s Jst camocTosTeNbHON PabOTHI CTYACHTOB
CaMOIIOAT'OTOBKH.

10. MeToauueckune PECKOMECHIAIMHA CTYJACHTAM 110 OCBOCHUIO JTUCHHUIIJIMHbI

I[JI?I OCBOCHHUA JUCIHMITIIMHBI «Xumus OopraHHU4CCKas» CTyACHTaM HGO6XOI[I/IMO

UMETh PEKOMEHJIyeMble yYeOHUKH U y4eOHble mocobus. [Ipu ocBoeHnn Kaxkaoil u3
TEM JUCUUIUIMHBI CTYJIEHT JOJDKEH IMOCeaTh JICKIMHA, BHUMATEIbHO WU3YYUTh U
3aKOHCIIEKTUPOBaTh Marepuaid 10 OINPEJCICHHOW TeMe, TMOJITOTOBUTHCS K
BBINIOJIHEHUIO JTAOOpAaTOPHOM paboThl, BBINOIHUTH JA0OpaTOpHYIO padoTy B
naboparopun u 3amuUTUTh €€, Kaxnaelii W3 BHIOB Yy4eOHOW JESITEIHHOCTH
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OLICHMBAETCSl B OajulaXx W YUYMTHIBAECTCS B PEUTHHre cTyAeHTa. s caMOKOHTpOJs
CTYJIEHTOB IpeJHA3HAYEHbl WHIMBHyaJlbHbIC 3aJaHMs, KOHTPOJIbHBIE BOIPOCHl U
YOPOKHEHHUS]T W BOINPOCHI Il MOJATOTOBKM K ompocy. KOHTpoiab OCBOEHHS TeM
CTYJIEHTOM OCYUIECTBIISIETCS B BUJI€ KOHTPOJIBHBIX PaOOT U OIpoca MO TEMaM.

JUIsi KOHCIIEKTUPOBAHMSI MATEpPUATOB 3aHITHI PEKOMEHIYETCS 3aBECTH
OTIEIBHYIO TeTpaab U3 96 nucTOB. KOHCIEKT Ka)KI0r0 3aHATHUS CIIETyEeT HAYMHATh C
Ha3BaHUsl TEMbl M YyKa3aHUs JaTbl €ro mnpoBeneHHs. Bce 3arosioBku pasnenos
Marepuajia CIEQyeT YETKO BBIAENATh, HAlpuMep, NoAYEepKuBaHWEM. Bo Bpewms
3aHATUA CJIEQYET BHUMATEIBHO CJIEAUTh 3a XOJOM MBICIM MPENoJaBaTeis Hu
3aMKChIBATh BAKHEUIITUE ONpeeNieHus, pa3bsCHEHUS, (POPMYIIbl, HA3BaHUS BEIIECTB,
YPaBHEHHUS] XUMHUYECKUX peakiuil. TakKe HyXKHO CTapaTbCid BOCIPOU3BOJINUTH B
KOHCIIEKTE PpHUCYHKA U TaOJHUIbI, KOTOPBHIE JEMOHCTPUPYET MpernoaaBaTeb.
Marepuasl, KOTOpPBIM KaK€TCA CTYIEHTY HEIOCTAaTOYHO IOHSATHBIM, CIIEIYET
npopaboTaTh MO YYEOHUKY U BOCIOJIB30BaThCs MOMOIIBIO MpenoiaBaTeis. Paborars
C KOHCIIEKTOM HY>KHO €KEHEJEIbHO, BHOCA B HErO CBOM JOIOJHEHHS, 3aME€UaHus U
BOIIPOCHI (JIJ151 TOTO B TETPAIU CIEIYET OCTABIATH LIMPOKUE MOJIS).

JIns mOArOTOBKM M (DUKCUPOBAHMS JTA0OPATOPHBIX PabOT clieyeT 3aBECTH
OTIEIbHYIO TeTpaap U3 48 mucTtoB (1abopaTopHblil xypHai). [Ipu moaroroBke k
nabopatopHoil paboTe cieayer cocTtaBuTh Kpatkui (1-1,5 cTpaHuIbl) KOHCHEKT
TEOPETHUYECKOr0 Marepuasna, Ha KOTOPOM OCHOBaHa JaHHas jabopaTopHas padora.
JUis MOATOTOBKM KOHCHEKTa MCHOJIb3YIOT IJaBbl y4eOHUKA, PEKOMEHIOBAHHBIE
IIPENOIaBaTENIeM, U KOHCIEKT, 3allMCaHHBIM Ha 3aHATHM. Takxke Npu JOMallHEH
CaMOCTOSITENIbHOM MOJTOTOBKE K JIaOOpaTOPHOU paboTe HyKHO HA4E€pPTUTh TaOJIUIBL,
npUBEIEHHBIE B MPAKTUKYME, U IPOU3BECTH HEOOXOAUMBIE JUIsl IPOBEACHUS pabOThI
pacu€thl. JloMalmHss TOArOTOBKA SBISETCS HEOOXOJAMMOM YacThi0 JIabopaTOpHOMU
paGotel. be3 He€ HEBO3MOXEH OCMBICIEHHBIM TMOAXOA K  BBINOJIHEHUIO
HKCIIEPUMEHTOB U H3MepeHuil. Kpome Toro, orpaHudeHHOE BpeMms, OTBOJAMMOE Ha
BBINIOJIHEHHE J1a00paTOpHOM paboThl, TpeOyeT XOpoulo CKOOPAMHHPOBAHHBIX
NEUCTBUM  CTYIEHTa, K KOTOPbIM TakXe HEOOXOJAMMO  MpPEeABapUTEIBHO
noarotoButhes. llocme  3aBepiieHUss  AKCIEPUMEHTANBHOM  4YacTH  padOoThI
HEO0OXOJAMMO MPOU3BECTH 00PAOOTKY MOJIYUYEHHBIX PE3YyJbTAaTOB, CAENATh BHIBOJbI U
3alMTUTh PaboTy y IpenogaBaTess.

JUisi moBTOpeHUsT W NpOpPabOTKM 3HAHWM, MOJYYEHHBIX Ha JIabOpaTOPHBIX
paboTrax, peKOMEHIYeTCsl MPUMEHSATh BUPTYAJIbHBIM MPOTrpaMMHBIN JTa0OpPaTOPHBIM
KOMILIEKC (110 BBIOOPY).

B xome 3aHATHS HyXHO aKTHMBHO paboTaTh, OTBe4Yass Ha BOMPOCHI
npernojaBarTesisi, y4yacTBYsl B AMCKYCCHM W 3aJaBas COOCTBEHHBIE BOIPOCHI st
YSICHEHUS CJI0KHOTO JUIsl IOHMMAHMs MaTeprara.

Ha nepBom 3aHATHM BCE CTYIEHTHl 3HAKOMATCS C MpPAaBUJIAMU TEXHUKU
O0e3omacHOCTM M 00S3aHBl CTPOTO BBIMOJHATH WX TPU MPOBEJECHUU BCEX
71a00paTOPHBIX PadOT.

[Ipomyck 3aHsTHl 0€3 yBaXUTEIbHOW NPUYMHBI HE JIOMYCKAaeTCH.
3an0mKeHHOCTH  (MpomylleHHble  jJabopaTopHble  paOOThl,  HEBBINOJIHEHHBIC
WHUBUyJIbHbIE JOMAIIHUE 3a/1aHKs], KOHTPOJIbHBIE PA0O0THI, KOJJIOKBUYM) JOJIKHBI
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OBITh JIMKBUAMPOBaHBI. TeKyllne 3a10JKEHHOCTH MO MHIMBUIYAJbHBIM JOMAIIHUM
3aJJaHUSIM, KOHTPOJBHBIM paboTaM M 3ammuTe Ja00paTOpHBIX PadOT TOJKHBI OBITH
JMKBUIMPOBAHbI B TEYEHUE HEJEIH IOCJIE CPOKa, 0003HAYEHHOI'O B TEMAaTHYECKOM
IUIaHe JTabopaTOpHBIX PadOT, BO BpeMs, ompeneisieMoe npemnojaBareneM. Kaxnas
ClIeyIolas HeAemsl OMOo3JaHMs HaKa3blBaeTCs BhIUMTaHHEM | Oaiia U3 OIEHKHU 3a
nomarnraee 3agaHue. OTpaboTku 1abOpaTOPHBIX PadOT OCYIIECTBISIOTCS TOJIBKO B
OPUCYTCTBUM M TIOJI PYKOBOJACTBOM JIabOpaHTa, KOTOPBIM Ha3HA4YaeT BpeMs
OTpabOTKH.

CamocTrosiTenbHass paboTa CTYyJE€HTOB HaJ KypCcOM IUCHUIUIMHBI «XUMUS»
3aKJIIOYAETCSl B CUCTEMATHUECKON paboTe ¢ yueOHMKOM U JIEKIUSAMH, MOATOTOBKE K
71a00paTOpHBIM paboTaM, KOHTPOJIBHBIM padoTaM U KosulokBuymaMm. Ocoboe MecTo B
CaMOCTOSITENIbHOM paboTe 3aHMMAaeT BBINOJIHEHHE WHIUBUAYAJIbHBIX JOMAIIHHUX
3aJJaHU#, KOTOpbIE IMO3BOJISIIOT OCYILIECTBIISTh CAMOKOHTPOJIb YCBOEHHUSI YUEOHOIO
MaTepHuaia, IPUBUBAIOT HABBIKU MOKUCKA HEOOXOIUMON XMMUYECKONH MH(POPMALUHU U
HEOOXOIMMBIX B OyIyIIel MPaKkTUYECKOH NEATEIbHOCTH 0akajlaBpOB XMMHUYECKHX
pacyeToB.

[Ipn pemenun 3amay  HEOOXOAMMO pa3o0OpaTh BCE THUIOBBIE 3a/ayH,
npuBeIEHHBIE KO BCEM TEMaM, YTO TOMOXKET B BBINIOJHEHUH WHANBUAYATHHOTO
JOMAIIIHETO 3aJaHKsl U KOHTPOJBHOM padoOThl, KOTOpAs 3aBEPIIACT KAKIYID TEMY

Kypca.

Buabl u gopmbl 0TPAGOTKM NPONYIIEHHBIX 3AHATHI

[IpomnymieHHbIE JEKIUH CTYJIEHT OTpadaThlBa€T CaMOCTOATEIbHO, H3yyas
y4eOHUK U TOTIOTHUTEIBHYIO JINTEPATYPY MO COOTBETCTBYIOIINM TEMaM.

CryneHT, TpOMyCTUBIIMKA Ja0OpaTOpHBIE 3aHATHSA, O00s3aH MOATOTOBUTH
KOHCTIEKT MPOMYIIEHHONW T1a00paTopHO pabOoThI, MPEJOCTABUTh PEIICHUE TECTOBBIX
3aJlaHui MO MPOMYIIEHHONW TeMe U B MPUCYTCTBUM JIabopaHTa Kadeapbl oTpadoTaTh
e€ B cBOOOJHOE OT 3aHATHI Bpems. CTyaeHT 0e3 KOHCIEeKTa JabopaTopHOil paboThI
He Jomnyckaercs 10 oTpadbotku. [locie BeinmoaHeHUs 1a00paTopHOi padoThI JIaOOpaHT
B KOHCIIEKTE CTaBUT JaTy OTPAaOOTKU U MOIIHCH.

Texymuiue 3a0KEHHOCTH 110 MHIMBUYaJIbHBIM JJOMAIIHUM 33JaHUSM,
KOHTPOJILHOM paboTe U 3aIIKTe TaOOPATOPHBIX PAObOT JOJKHBI OBITH
JMKBUIUPOBAHBI B TEUEHHUE HEENU MOCTIE CPOKa, 0003HAYEHHOTO B TEMAaTHUYECKOM
1U1aHe J1a00paTOpHBIX padOT, BO BPEMsI, ONPEIEIIIEMOE PENo1aBaTeIeM.

11. Meroauyeckue peKOMEHIALUH MPENOAABATEIAM 10 OPraHU3alMU 00yYeHUsI
10 JUCHHILINHE

Crnenmnduka IUCHUIUIMHBI «XUMHUS  OpPraHWYecKas»  3aKJII0YaeTcsl B
HEPA3PBIBHOW CBSI3UM TEOPUM C TMPAKTHKOW. TE€OpEeTUHYECKUE 3HaHUS, KOTOpbIC
CTYAEHTHl MOJy4alOT Ha JIEKUUSIX W M[OpPU CAMOCTOSITEIbBHOM IOJATOTOBKE,
MOATBEP)KIAIOTCS W YCBAWBAIOTCS Ha JIAOOPATOPHBIX 3aHATHSAX. JIJIsI yCHEemHoro
YCBOCHUSI MaTepuasia HEOOXOIMMBI 3HAHUSI XUMHUH B 00bEME MIKOJIHHOM MPOTPaMMBI
n maremaTuku. [loBpllIEeHHE YpOBHS 3HAHUM MO XUMHUH y CTYAEHTOB HEPa3pPbIBHO
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CBSI3aHO C IMOWUCKOM M BHEAPEHUEM HOBBIX IMyTEH COBEPIICHCTBOBAHHUS METOIUKU
MpenoaaBaHus:

- WCTOJIb30BaHUE Pa3HOOOpas3HBIX (HOPM, METOIOB M MPHUEMOB aKTUBHU3AIIUN
MMO3HABATEIILHOMN JCSITEIIbHOCTH yJanuxcs (B T.4. aKTUBHBIX U UHTCPAKTUBHBIX );

- HWCMOJb30BAaHWE HAMJISAHOTO MaTepuana: TaOJidil, PHUCYHKOB, CXEM,
MPUPOTHBIX MUHEPAIOB, IEMOHCTPAIIUS OTIBITOB;

- pellleHne XUMUYECKUX PACUYETHBIX M AKCIICPUMEHTAIBHBIX 3a7a4 KaK METO
o0y4eHUs XUMHH;

- KOMITbIOTEpHU3AIUsl 00YUCHHUS;

- WCIOJIb30BaHHUE PA3UYHBIX ()OPM OpraHU3aAIlMd CAMOCTOSITEIHHON PabOThI
CTYJICHTOB: WHJWBUyaJIbHAs, TPYIIIOBasi, KOJJIEKTUBHAS;

-MCIIOJIb30BAaHUE Pa3JIMYHBIX IPOTPAMMHBIX MPOJIYKTOB, MpEIHA3HAYECHHBIX
JUI. UMUTAIIMOHHOTO BBITIOJHEHUS JTA0OPATOPHBIX PadOT IO KypCy OpraHMYeCcKOi
xumun (Buprtyansasie nadoparopun Tomckoro Ilonutexa, ProgramlLab, PhET, VR
Chemisrty Lab, Virtual Chemistry Experiments);

- IPUMEHEHUE COBPEMEHHBIX MU(PPOBBIX MHCTPYMEHTOB, HHTEPHET-PECYPCOB
(Arpexc uck, obnaako@mail.ru, zoom, Yandex Telemost, Webinar, Trello, Padlet,
Teams, Moodle);

-3HAKOMCTBO C 3JIeKTpoHHbIMH Oa3zamu naHHbiXx SciFinder (CAS), Reaxys,
ZINC, PubChem, ChEMBL, Chem Spider;

- OpraHu3amnusl HWHIUBHAYyaJbHOM pabOTHl CTYJACHTOB C YYETOM YpOBHS
MOJATOTOBKU;

- CHCTeMaTHYeCKUH KOHTpPOJb 3HAHUWA B Ipoiecce oO0yueHus (mpoBepka
WHIUBUAYAJIBHBIX 3aJIaHUH, TPOBEACHUE KOHTPOIBHBIX pabOT, OMPOCOB IO TEMaMm,
puéM J1abopaTopHBIX paboT, on-line TecTupoBanue).

IIporpammy pa3zpadoraju:

ITormoBa A.C., K.X.H. -
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PEINEH3UA

Ha padouyio nporpammy aucuunanHbl «b1.0.13.02 Opranuyeckasi XuMus»

OITOII BO no moayas «b1.0.13 Xumusi» mo HanpasJjenuio 35.03.05 CaxoBoacrso,
HanpasJjeHHocTeil «[Ipou3BoACTBO NPOAYKIIUM OBOIIHBIX, JIEKAPCTBEHHBIX H
3¢upoMacIHYHBIX pacTeHui», «[1J1010BOACTBO M BUHOTPAAAPCTBOY», «CelieKI s, TeHETUKA 1
OMOTEXHOJIOTHSA CA/I0BBIX KYJbTYP», «/leKkopaTHBHOE CaJ0BOACTBO M MMTOMHHKOBOICTBO»
(kBasupuKanMs BLINYCKHUKA — 0aKaJIaBp)

Ceperunoit M.W., mpodeccopom kadenpsl arpOHOMUYECKOH, OMOJOTHUUECKOW XUMHUU H
papuonorun, ®I'bOY BO «Poccuiickuii rocynapcTBeHHbIN arpapHblii yHuBepcurer - MCXA
umenu K.A. TumupszeBa», KaHAuAaTOM OHOJOTHMYECKHX HAyK (llajee MO TEKCTYy PEIeH3EHT),
MpoBe/ieHa peneH3ust padoueit nporpammbl auctuiuiuabl «b1.0.13.02 Opranuueckas XuMuUsD)
OIIOII BO mno wHanpasneHusam 35.03.05 CanoBoactBo, HampaBieHHocTed «IIpon3BoacTBo
IPOAYKIUH OBOIIHBIX, JIGKAPCTBEHHBIX M A(PUPOMACIHYHBIX pacTeHuit», «llnomoBoncTBo u
BUHOTPAAapCcTBOY», «CeneKins, FTeHeTUKa U OMOTEXHOJIOTHUSl CaJIOBhIX KYJIbTYp», «JlekopatnuBHOe
CaJIOBOJICTBO M MTIMTOMHUKOBOZCTBO» (OakanaBpuar), pazpadoranHoii B PI'BOY BO «Poccuiickuit
rocynapcTBeHHbIi arpapHbiii yHEBepcuteT — MCXA umenn K.A. TummpsizeBa», Ha Kadenpe
xumui (pa3padotuuk — [lormosa A.C., noueHT kadeapbl XUMUU, KaHIUAAT XUMUYECKUX HAYK).

PaccmoTpeB npescTaBieHHbIE HA PELEH3UI0 MaTepUallbl, PELIEH3EHT MPUIIET K CIEAYIOLUM
BBIBOJIAM:

1. [IpenbsBnennas pabouas nporpamma auctuIuinHbl «b1.0.13.02 Opranuueckas XuMus»
(manee mo Tekcry IIporpamma) coorBerctByeT TpeboBanusM PI'OC mo nampasnenuto 35.03.05
CanoBoacTBO, HarpaBieHHOCTEH «IIpon3BOJICTBO MPOAYKLUMH OBOIIHBIX, JIEKAPCTBEHHBIX U
3¢UpoMacINUHbIX pacTeHuit», «I1momIoBOICTBO M BUHOTpaAapcTBo», «Cenekius, TeHeTUKa u
OMOTEXHOJIOIHsl CaZOBBIX KYyJNbTYyp», «JlekopaTUBHOE CaJOBOJCTBO U MHUTOMHHUKOBOJICTBOY.
[IporpaMMa COIEPKUT BCE OCHOBHBIE pa3feNbl, COOTBETCTBYET TPEOOBaHUSM K HOPMATHBHO-
METOJMYECKUM JIOKYMEHTAM.

2. IlpencranenHas B IlporpaMme akTyaabHOCTh Y4YeOHOW JUCIHMIIMHBI B paMKax
peamuzanuu OIIOIT BO He MOUIEKUT COMHEHUIO — JIUCHUIUIMHA OTHOCUTCSA K 0a30BOM yacTu
yuebHoro nukia — b1.

3. IlpencraBnennsie B [Iporpamme 1eau AUCIUTUTHHBI COOTBETCTBYIOT TpeboBanusiMm ®I'OC
HanpasneHus 35.03.05 CagoBozactBo, HampaBieHHOCTER «lIponM3BOACTBO MPOAYKLIHU OBOIIHBIX,
JIEKapCTBEHHBIX U 3(MPOMACIMUHBIX pacTeHui», «I11010BOACTBO U BUHOTpaAapcTBO», «Cenekuus,
IreHeTUKa W  OWOTEXHOJNOTHS  CaJ0BBIX  KYJIbTYp», «JleKopaTuBHOE  CaJOBOJICTBO U
MUTOMHUKOBOJICTBO.

4. B coorserctBumn ¢ IIporpammoii 3a mucuumumHon «b1.0.13.02 Oprannyeckass Xumush»
3akperyieHa 1 komnereHums. Jucuumimnaa «b1.0.13.02 Opranndeckast XuMus» U IpeJICTaBICHHAS
[Tporpamma crocoOGHa peann3oBaTh €€ B OOBSABICHHBIX TPEOOBAaHMIX, TaK KaK aKTyaJIU3UpOBaHA
IPUMEHEHUEM COBPEMEHHBIX IU(PPOBBIX MHCTPYMEHTOB U PA3JIUYHBIX MPOTPAMMHBIX HMPOIYKTOB.
PesynbraTtel o0yueHus, mpeacTtaBieHHble B IIporpaMMe B KaTeropusx «3HaTb, YMETb, BIaJETh»
COOTBETCTBYIOT CHEHU(PUKE M COJAEPKAHUIO JUCHUIUIMHBI W JIEMOHCTPUPYIOT BO3MOKHOCTb
MIOJTyY€HUS 3asBJIEHHBIX PE3YJIbTaTOB.

5. O6mas tpymnoémkocth auciuiinHbl «b1.0.13.02 Opranndeckas XUMHs» COCTaBJISET 3
3a4yéTHbIe equHuUIlbl (108 yacoB).

6. Nudopmanus o B3aMMOCBSA3M H3Y4YaeMbIX JUCHUIUIMH M BOIPOCAM HCKIIOYCHUS
nyOJIMpOBaHUSl B COJEPKAHWU JUCIUIUIMH COOTBETCTBYET JACHCTBUTEIBHOCTH. JlMCHUMINHA
«b1.0.13.02 Oprannueckas xumus» B3auMocBs3aHa ¢ apyrumu aucuuiuimHamu OIIOII BO wu
VYuyebHoro ruana no HampasieHuto 35.03.05 CanmoBoactBo, HampabieHHocTell «IIpon3BonacTBO
INPOAYKIIMM OBOIIHBIX, JIEKAPCTBEHHBIX U 3QUpOMACIUYHBIX pacTeHui», «IlmomoBoncTBo u
BUHOTPagapcTBo», «Cenekuus, reHeTUKa U OMOTEXHOJIOTHs CaJoBBIX KYJIbTYp», «llekopatuBHOe
Ca/I0BOJICTBO ¥ MUMTOMHUKOBOJICTBO» U BO3MOXKHOCTH JTyOJIMPOBaHNUS B COJIEPKaHUU OTCYTCTBYET.
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7. llpencrtaBnennass  IlporpamMmma  mpeamosiaraeT  UCHOJB30BAaHUE  COBPEMEHHBIX
00pa30BaTEeNbHBIX TEXHOJOTHH, HCHOJb3yeMble INPH peaTu3alydy Pa3InYHbIX BHJOB Yy4eOHOU
paboTbl. PopMbI 00pa30BaTEIbHBIX TEXHOJIOTHI_COOTBETCTBYIOT CIIEU(PHUKE TUCIUILIUHBIL.

8. IIporpamma aucuumiuunsl «b1.0.13.02 Oprannyeckast XuMus» npeanoaraet 4 3aHATus B
UHTEpPaKTUBHOHN (Qopme.

9. Bunpl, coaepxaHue U TPYAOEMKOCTb CaMOCTOSTENBHOM pabOThl  CTYAEHTOB,
npejicTaBieHHble B IIporpamme, COOTBETCTBYIOT TpeOOBAaHUSAM K IOJIrOTOBKE BBIITYCKHHKOB,
cogepxammmcst Bo DPI'OC BO wnampaienuto 35.03.05 CanoBoacTBO, HampaBIeHHOCTEH
«IIpon3BOACTBO MPOJYKLMU OBOIIHBIX, JIEKApPCTBEHHbIX M 3(UPOMACIMYHBIX pacTEHUIl»,
«I11010BOICTBO M BUHOTPATAPCTBO», «CENEeKIHsl, TeHETUKA M OMOTEXHOJIOTHS Ca0BBIX KYIbTYDPY,
«/lexopaTuBHOE CaOBOACTBO U IUTOMHUKOBOJICTBOY.

10. IlpeacraBinennsie U omnucanHble B IIporpamme ¢Gopmbl TeKylleld OLEHKM 3HAHHUN
(MHOMBHyaTbHBIE 33/1aHUS, TECTUPOBAHMA, ONPOCHl IO TeMaM, 3alluTa Ja0opaTOpHBIX pPadoT,
KOHTPOJIbHBIE pabOTHI), COOTBETCTBYIOT CHeNU(UKE AUCIUIUINHBI M TPEOOBAHUSAM K BBIITYCKHUKAM.

dopma NpOMEKYTOYHOTO KOHTPOJIS 3HAaHHUU CTYIEHTOB, IpeaycMoTpeHHas lIporpammon,
OCYyILECTBIISICTCST B (pOpME 3ayeTa, YTO COOTBETCTBYET CTaTyCy AMCUMIUIMHBI KaK AUCHIUTUINHBI
0azoBoii uactu yueObHoro mukina — bl ®I'OC wnampaBnenus 35.03.05 CangoBoacTso,
HanpaBieHHocTel «I[Ipor3BOICTBO MPOAYKIMHU OBOIIHBIX, JEKAPCTBEHHBIX U 3(PUPOMACIUYHBIX
pacrenuit», «IlnmoroBoAcTBO M BUHOIpaaapcTBoy», «Cenekius, IeHeTHKa W OHOTEXHOJIOTHUs
Ca/IOBBIX KYJIbTYp», «/lekopaTuBHOE CaJI0BOJICTBO U MUTOMHUKOBOJCTBOY.

@opMbl OLIEHKM 3HAHWH, MpeacTaBieHHble B IlporpaMme, COOTBETCTBYIOT crenudpuke
JUCLUIUIMHBI ¥ TPEOOBAHUSM K BBIITYCKHUKAM.

11. YuyeOHo-MeTOAMUECKOE ~ OOecreueHre  JUCHMIUIMHBI ~ IPEJCTAaBICHO:  OCHOBHOM
auTepatypoid — 3 uctoyHuka (0a30BbIC YYCOHUKH W TIOCOOMS JUISI CaMOCTOSITEIIBHOH pPaboTHI),
JIOTIOJIHUTEIIbHON JIUTEPaTypOd — 3 HaMMEHOBAHMM, METOJINYECKUMH YKa3aHUAMU — 3 UCTOYHMKA,
WNurepuer-pecypcamu — 20 uMCTOYHMKOB U cooTBeTcTBYeT TpeboBanusim DI'OC nampapiieHus
35.03.05 CanoBoactBo, HanpaiieHHOCTEN «IIpon3BOICTBO MPOIYKIMK OBOIIHBIX, JIEKAPCTBEHHBIX
U 3(pupomacnuuHbIX pacTeHui», «IlmonoBoncTBO M BUHOrpanapcTBo», «Cenekius, reHeTuKa u
OMOTEXHOJIOTHS Ca/I0BBIX KYJIBTYP», «JleKopaTHBHOE caJJ0BOICTBO U TUTOMHHKOBO/ICTBOY.

12. MaTtepuanbHO-TEXHUUECKOE 0OecreueHne TUCHUIUIMHBI COOTBETCTBYET CIelu(pUKe
mucuuiuiebel «b1.0.13.02 Opranuueckast Xumus» U oOecledrBaeT HCIOJIb30BAaHUE COBPEMEHHBIX
00pa30BaTeNbHbIX, B TOM YHCJIE€ HHTEPAKTUBHBIX METOI0B O0yUYEHHUS.

13. MeTonuyeckue pEeKOMEHJAUU  CTyJEHTaM W METOJMYECKHE PEKOMEHJIalnn
IpenojaBaTessiM M0 OpraHu3aluyi 00y4YeHUs MO JUCIHUIUIMHE JAI0T MPEACTaBlIeHUE O crennuduxe
oOyuenus o pucuuruinbe «b1.0.13.02 Oprannyeckas XUMHsD».

OBIIME BbIBO/IbI

Ha ocHOBaHMM NpOBEACHHON pELEH3UM MOXKHO CIENaTh 3aKIYEHHE, YTO XapakTep,
CTPYKTypa M cojepkanue padoueit mporpammbl nucuuiuinibl «b1.0.13.02 Opranudeckas XUMUsD)
OIIOII BO mno Hampasnenuto 35.03.05 CagoBoactBo, HampasieHHocTel «IIpon3BoacTso
OPOAYKIMM OBOIIHBIX, JIEKAPCTBEHHBIX U 3(QUpOMAcIWYHbIX pacTeHuil», «IlmomoBoncTBo u
BUHOTPanapcTBo», «Cenekuus, reHeTUKa U OMOTEXHOJIOTHSI CaloBBIX KYJIbTYp», «JlekopaTuBHOE
Ca/IOBOJICTBO UM NMHUTOMHHUKOBOJCTBO» (KBalIM(UKAIUS BBIMYCKHHKA — OakanaBp), pa3paboTaHHas
[ToroBoit A.C., moueHToM KadeApbl XHUMHH, KaHAMJATOM XHMHYECKUX HAyK, COOTBETCTBYET
tpeboBanusiM ®I'OC BO, coBpeMeHHBIM TpeOOBaHUSM SKOHOMHKH, PhIHKA TPYAa U MO3BOJIUT MpU
e€ peau3aliy yCIEIHO 00eCcneunTh (OPMHUPOBAHUE 3asIBICHHBIX KOMIIETEHIIUH.

Peuensent: Ceperuna WM.U., mpodeccop kadeapbl arpoHOMUYECKOW, OMOIOTUYECKOW XUMHH U
paauosoruu, Poccuiickuii rocy1apcTBeHHbIN arpapHbiil yHuBepcuteT - MCXA nMeHn

K.A. TumupsizeBa, JOKTOp OHOJIOTHYECKUX HAYK :
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