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AHHOTAIMS

padoyeil nporpaMMbl Y4eOHOM TUCIUILINHBI
b1.0.13.02 «Opranuvyeckasi XuMHus»

AJ1s51 MOATOTOBKM fakajiaBpa no Hanpasjenusim 05.03.04
I'mapomereopoJiorus, 06.03.01 buosaorus, 19.03.01
buorexnosnorus, 35.03.03 Arpoxumus 1 arpono4BoBeieHue,
35.03.04 Arponomust

Leap ocBoeHUs] AUCHMIVIMHBI. TIEJNBIO  OOY4YEHHS  JUCIUTUIMHE
«OpraHuyeckas XUMHUS» SBJISIETCSI OCBOCHHE CTYJEHTAMU TEOPETHYECKHX OCHOB
OpPraHUYECKOW XHWMHUHU, CBOMCTB OCHOBHBIX KJIACCOB OPTaHMYECKHX COCIWHEHUH,
npuoOpeTeHne YMEHW W HaBBIKOB B 00JacTH OpPraHWMYECKOTO CHHTE3a, B
UCTIOJIb30BaHUU XUMUYECKUX U (DPU3UKO-XUMHUIECKIX METOJIOB MCCIEAOBAHUS IS
aHanu3a oOBEKTOB arpocdepsl, B 00JaCTU MPUMEHEHUS OMOJOTUYECKH aKTHUBHBIX
OpPTaHUYECKUX BEIIECTB B CEIIbCKOM XO3SICTRE.

MecTo AUCHMIUIMHBI B Y4€OHOM Mpouecce: JIUCIUIUIMHA BKJIIOYCHA B
nuka bl, oOs3arenvHas 4YacTh, NUCIUIUIMHA OCBAMBAETCd BO 2 CEMECTpE MO
HanpasieHussM noarotoBku 05.03.04 I'mppomereoposiorus, 06.03.01 buonorus,
19.03.01 buorexnonorus, 35.03.03 Arpoxumus u arpomnouBoBenenue, 35.03.04
ArpoHOMUS.

TpeGoBanusi kK pe3yjJbTaTaM OCBOCHHMSI JUCHUIUIMHBI: B PE3YIbTaTe
OCBOEHUS TUCHUIUTUHBI (popmupyrorcs cieayromue komneteHnuu: YK 1.1, YK 1.2,
YK 13,YK 14, YK L.5.

Kparkoe coaep:xkanme  QUCUMILIMHBL.  TeopeTmueckue  OCHOBBI
opranndeckoit xumuu. [Ipuemsl 1 MeToAbl pabOThl. PUBUKO-XUMUYECKUE METO/IbI
VCCIIEIOBAHUSI OPraHUYECKUX COEHUHEHUHU. YTIIEeBOAOPOIbl. (DyHKIIMOHAJIbHbBIC
ITPOU3BOJIHBIE YTJIEBOJIOPOJIOB. ['erepodyHKIIMOHATBHBIE COCIMHECHUA.
Onrtnueckas  u3zomepuda. llpuponmsele  coenmHeHus.  ['erepouukinueckue
COECITMHEHUSL.

Oomas TpynoemMkocTs Aucuuminabi: 108/3 (wacos/3au.en.).

IIpoMeKyTOYHBIN KOHTPOJIb: 3a4€T.

1. Ileanb ocBoeHMsI AMCIUTLIHHBI

Llenpro 0cBOEHUS TUCHMIUTMHBI «OpraHudyeckas XUMHUsD SIBISIETCSI OCBOCHUE
CTYJE€HTaMH TEOPETUYECKUX OCHOB OPraHWYECKOM XHWMHH, CBOMCTB OCHOBHBIX
KJIACCOB OPraHMYECKUX COEIWHEHUH, MPUOOpETeHHWE YMEHHM U HaBHIKOB B
o0JacTh OpPraHMYECKOro CHUHTE3a, B HCIOJB30BAHWU XMMHUYECKUX M (PU3HKO-
XUMHUYECKUX METOJIOB HCCIIEOBaHUS [UIsl aHalin3a OOBEKTOB arpocdepsl, B
o0nacTh NpUMEHEHUs OHOJIOTUYECKH aKTHBHBIX OpPraHMYECKHUX BEIECTB B
CEJIbCKOM XO3SICTBE. 3HAHHWS, MOJIyYeHHbIE, B TOM 4YHUCJIE, C MPUMEHEHUEM
nM(@POBBIX TEXHOJIOTWM (Hampumep, oOpa3oBaTesibHbIE OHJIAWH-TUIAT()OPMBI
Stepik, Webinar u Zoom, Google-popmbl i1 opraHu3aiy 00paTHOW CBS3H),
MO3BOJISAT HE TOJIBKO YCHENIHO OCBaWMBATh MOCIEIYIOUIUME AUCLMIUIMHBIL, HO H
UCIIOJIb30BaTh UX B Oyay1el NpodeCcCUOHAIbHON AESITENbHOCTH.



2. MecTO TUCHUIIUHBI B Y4eOHOM mpoiiecce

Huctuminaa «OpraHudeckas XUMUsS» BKJIIOYEHa B 00s3aTENbHYIO 4YacTb
JUCHUIUIMH yuyeOHoro ruaHa. Jucuuminaa «Opranndeckas XuMus» peain3yercs
B cooTtBercTBUU ¢ TpedoBaHusiMu DI'OC, OIIOII BO u VYyebHoro miana mo
HanpasiaeHusM 05.03.04 T'mapomereoponorusi, 06.03.01 buonorus, 19.03.01
buorexnonmorus, 35.03.03 Arpoxumus u  arpomouBoBeseHue, 35.03.04
ArpoHOMUS.

Jucuuminna «OpraHuydeckas XUMHS» SIBISIETCSI OCHOBOIMOJIAraroliel aJis

U3YUYEHUS CIEIYIOUUMX TUCUUIUINH: «BHOXUMHUS pacTeHui», «3alnuTa pacTeHUI,
«be30macHOCTh KUZHENAECATENBHOCTIY, K ATPOXUMUS» U AP.

OCOOCHHOCTBIO HUCIMIUIMHBI SIBJIIETCS CBSI3b XUMWYECKUX 3HAHWU W
HAaBBIKOB C KOMIUIEKCOM MPO(ECCUOHANBHBIX 3a/lad [0 JKOJIOTHYECKOMY
MOHUTOPUHTY 00BEKTOB aTMOc(epbl, ruipocdepsl, TUTOChHEpHl U T.11.

Pabouas IIporpamMma JUCHUIIINHBL ((OpFaHI/ILIGCKaH XUMUA» AJIs1 HHBAJIMA0OB
n Juno C©  OrpaHHdYCHHBIMH  BO3MOJKHOCTAMHU  300POBbBA p33pa6aTI>IBa€TCH
HHAWBUAYAJIBHO C  Y4CTOM 0coOeHHOCTEH HCI/IXO(i)I/ISH‘IeCKOFO pa3BUTHA,
HHAWBUYAJIBbHBIX BO3MO>XHOCTEH U COCTOSIHUS 3A0POBbA TAKUX o6yt1a10n11/1xc;1.

3. IlepeyeHb MIIAHNPYEMbIX Pe3yJIbTATOB 00y4YeHHS 10 JUCHHUILINHE,
COOTHECEHHBIX C IVIAHMPYEMbIMHU pe3y/JIbTaTaMH 0CBOCHHMS 00pa3oBaTeIbHOM
NMPorpaMmblI

N3yyenue nanHoW y4eOHOW AMCIMIUIMHBI HAPaBJICHO Ha (HOPMUPOBAHKE Y
0Oy4JaroIIMXcst KOMIETSHIINH, MpeJICTaBICHHBIX B Tabyuie 1.
4. CTpyKTypa " coepKaHue TUCUUILTHHbI

4.1 Pacnpenesienre TPYAOEMKOCTH JAUCHMILUIMHBI MO BHAAM PpadoT Mo
cemecTpam

OO6mast Tpy0€MKOCTh JUCHUILUINHBI cocTaBisgeT 3 3a4.ea. (108 gacos), ux
pacmpeziesieHue o Bujaam padboT B ABYX CeMecTpax MpeAcTaBiIeHo B Tabmule 2.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

KpI/ITI/I‘ICCKI/Iﬁ aHaJIn3 U CHUHTC3

MHQOPMALIUH, TPUMEHSATh

CHCTEMHBIH nmoaxon JJisd peICcHus

IMOCTABJICHHBIX 3a1a4

Bamadvy, BBIIEISA ee
0a30BBIE COCTABIISIOIIHNE,
OCYIIECTBISIET
ITEKOMITO3HIIMIO 3a1a49H

OCHOBHBIC aJITOPUTMBI
pelICHUA MPAKTUICCKUX
3aJa4

3aJ]JaHHOTO COCTaBa U
MPOU3BOUTH HEOOXOMMBIC
pacdeThbl

Kon B pesynbpTaTe nzydeHus: yaeOHON NTUCIMIUIMHBI 00 YYArOIIHECs JOKHBI:
No KOMIICTE Coneprxanue Nunaukatopsl Pesy. i ¥4 i
/11 — KOMITETEHIINH (UK €€ YacTh) KOMITETEHITU I 3HATh YMETh BJIAJIETh
1. |YK1 Crnioco6en ocymiecTBisTh ouck, |YK 1.1. Aranmsupyer OCHOBHBIC 3aKOHBI XMMHUH, |TOTOBUTb PACTBOPHI 0a30BBIMH 3HAHUSMU B

00yacT OpraHNIecKOn
XUMHH, COBPEMEHHOHN
XUMHUYECKON
TEPMUHOJIOTHEH

'YK 1.2. Haxonur u
KPUTHUYECKU aHATTU3UPYeT
MH(pOPMAITHIO,
HEOOXOINMYIO ISt
[pEILLIEHHS TTIOCTaBJIEHHOM
3ajaun

OCHOBBI HEOPTraHUYECKOI
XHUMHH B 00BEME,
HEO0XOIUMOM LIS
npohecCHOoHaTbHON
JeSITeTbHOCTH, OCHOBHEIC
TpeOOBaHUS TCXHHUKH
Oe3omacHOCTH TIpA paboTe B
XUMHYECKOH maboparopum,

MPOU3BOJUTH PACUETHI,
HEOOXOIUMBIE IS
MIPOBEICHMUS
9KCIEPUMEHTOB,
AHaJIU3UPOBATh,
BOCIIPUHUMATh XUMHYECKYIO
MH(OPMALUIO, ITAHUPOBATh
9KCIEPUMEHT, J1ENaTh
BBIBOJIbI HA OCHOBAHUH
MOJTy4YEHHBIX
9KCHMEPUMEHTAIBHBIX
JIAHHBIX

OCHOBHBIMH METOIaMU
aHaJIM3a ¥ CUHTE3a
OpTaHMYECKUX
COCTUHCHUH

'YK 1.3. PaccmatpuBaet
BO3MO>KHBIE BApUAHTBHI
peLIeHus 331491,
OLICHHUBAs UX
ITOCTOMHCTBA
HETOCTATKH

METO/Ibl aHaJIn3a
9KCHEPUMEHTAIBHBIX
JIAHHBIX, METO/IbI
MaTeMaTH4ecKoi 00paboTKu
pe3yJIbTaToB aHaIHu3a

MPOBOJIUTH XUMHYECKHUE
UCCIIECZIOBAHUS C
COOJTIOICHHEM TEXHHUKU
0e30MacHOCTH, TPOU3BOTUTH
pac4€Thl, HEOOXOAUMBIE IS
MIPOBEIECHUS
IKCTIEPUMEHTOB,
aHAITM3UPOBATH,
BOCHPUHUMATh XUMUYECKYIO
WH(OPMAITUIO, TUTAHUPOBATH
IKCTIEPUMEHT, JIeTIaTh
BBIBOJIbl HA OCHOBaHHUH

HaBBIKAMHU ITOMCKA
HH(POPMAITUH TOCPECTBOM
AJIEKTPOHHBIX PECYPCOB
oUIMATILHBIX CAUTOB




MOJTyYEHHBIX
AKCIIEPUMEHTATBHBIX
JTAHHBIX

'YK 1.4. I'pamoTHO,
MOTHYHO,
ApTyMEHTHPOBAaHHO
(hopMupyeT coOCTBEHHBIE
CYXKICHUS U OLCHKH.
Otiamgaet (aKTeI OT
MHEHUU, HHTEpIIpeTaLui,
OLICHOK U T.J. B
[pacCyXAECHUAX APYTUX
[YIaCTHUKOB
IMesITeIbHOCTH

3aBUCUMOCTb XMMHYECKHUX
CBOMCTB COeIUHEHUM OT
Ha4Ius QYHKINOHAITBHBIX
TPYII U WX B3aHMHOTO
PaCIOIOKECHUS

paboTaTh ¢ INTepaTypHBIMU
HMCTOYHUKAMHU

HaBBIKaMH pabOTHI B
XMMHUYECKOH J1a00paTopuu
1 IPOBEACHUEM
SKCIIEPUMEHTOB C
COOJIFOICHUEM TIPABUIT
TEXHUKHU 0€30I1aCHOCTH

'YK 1.5. Onpenensiet u
OLIEHUBAET TOCIIEACTBUS
BOBMOYHBIX PELLICHUN
Bamayn

OCHOBHEIE TTPaBUIa PadOTHI
C BPEAHBIMH ¥ TOKCUYHBIMU
XUMHAYECKUMHU
COCIIMHEHUSIMHU, HX
CBOMCTBaMH, BO3MOYKHBIC
MOCJIEACTBUS XUMH3aLUU

pabotaTh ¢ mpudbopamu U
obopynoBaHueM,
UCTIOJIb3YEMbIM IS
XUMHYECKOTO 3KCIICPHUMEHTA

MPUHIHIAME PabOThI HA
mabopaTopHOM
000pyIOBaHUY H
npubopax is petIeHus
MPaKTUIECKUX 3a7ad,
MPOU3BOJHUTH
HEO0XOIUMBIE PACUECTHI;
CHCTEMOM ToKa3aTenei,
OLICHUBAIOIEH CTETICHb
JOCTIKEHHS
[IOCTaBJICHHON LIENH




Tabmauma 2

PacnpenesieHue Tpy10€MKOCTH JTMCUMILIMHBI 10 BHIaM padoT Mo ceMecTpam

TpynoémMmkocTb
” B Tom uucine no
Bup y4eOHoii padoThl
qac. cemMecTpam
Ne 2
OO6mas TPy10EMKOCTh JUCIUTUIMHBI IO Y4eOHOMY TIJIaHy 108 108
1. KonrakTHas pa6ora: 50,25 50,25
AynuTopHasi pa6ora 50,25 50,25
8 MoMm uuce:
aexyuu (J1) 16 16
nabopamopnvie pabomwl (JIP) 34 34
KOHMAKmMHAs paboma Ha npomexcymourom konmpone (KPA) 0,25 0,25
2. CamocrosTeabHas pabora (CPC) 57,75 57,75
camocmosimenvbHoe uzyuerue pazo0enos, Camono020mosKa
(npopabomka u nogmopeHue 1eKyUOHH020 Mamepuana u
mMamepuana y4eOHUK08 U yueOHbIX NoCcoOUll, N0020Mo8Ka K ST.75 ST.75
J1aDOPAMOPHBIM 3aHAMUAM, KOJIOKBUYMAM U M.0.)
Bu mpoMexxyTOYHOTO KOHTPOJIS: 3a4yer
4.2 Conep:kanue TUCHUILINHBI
Ta6numna 3
TemaTuyeckui JIaH Y4eOHOM AU CHUILIMHBI
HaumeHoBaHUe pa3iesioB U Beero AyauTopHasi pa6ora Bueayautopuasi
TeM JUCUMIINH (YKPYTTHEHHO) JI JIP IKP padora CP
Paznen 1. OCIEOBBI 9,75 1 3 i 5,75
OPraHUYeCKOi XUMHH
Paznen 2. YriaeBoaopoabt 18 3 7 - 8
Pazpnen 3. ®yHKUMOHANBHBIE 29 6 3 i 8
MIPOM3BOJTHBIC YTIIEBOIOPOJIOB
Paznen 4.
['eTepodyHKIIMOHANbHBIE 12 2 2 - 8
COCJTMHEHUS
Paznen 5. Ontuueckas 12 5 5 i 8
U30MEpHUs
Pazpnen 6. [lpuponnsie 20 5 8 i 10
COCJTMHEHUS
Paznen 7. I'erepounknuyeckue 14 i 4 i 10
COCJTMHEHUS
Koumaxmnas paboma na 0,25 - - 0,25 -
NPOMENCYMOYHOM KOHMPOe
(KPA)
Bcero 3a 2 cemecTp 108 16 34 0,25 57,75
HToro mo gucuumnjinue 108 16 34 0,25 57,75




Pasznen 1. «OCHOBBI OpraHN4ecKoil XuMHUID)

Tema 1. «TeopeTnueckre OCHOBBI OPraHUYECKOU XUMUK

Oco0eHHOCTH COENMHEHHM Yyriiepoia, WX MHOrooOpasue, pojib B KUBOM
MIPUPOJIE U MPAKTUUECKON JIEATEIIBHOCTH YEJIOBEKA.

[Ipeamer opranuveckoil xumuu. CBsi3b OPraHMYECKOW XMMUU C OUOJIOTHEH,
MEJIULIMHOM, CEIbCKUM XO35HUCTBOM. OCHOBHBIE IOJIOKEHHS TEOPUU XHUMHUYECKOTO
CTpOCHHMSl  opraHuyeckux coeauHeHuir (A.M. bytaepoB). Tomosorus u
TOMOJIOTHYECKUE PAABl B OPraHUYECKOM XUMHH. YTIIEBOAOPOIHBIN paJauKal.
Baxueimme ¢yHKmonansHbie Tpynmnbl. 3oMepus ckenera U u3oMepus, CBA3aHHas
C W3MEHEHHEeM TMoJIoKeHHus 3amectutens. OdunuanpHas  MeXIyHapoIHAs
CHUCTEMATUYECKAasi HOMEHKJIATypa OpPraHMYECKUX COCIMHEHUHM — HOMEHKIIATypa
IUPAC (MIOITAK).

Tunbel XHMUYECKHMX CBSI3€M B OPraHUYECKUX coenuHeHusx. oHHad,
KOBAJICHTHAs1, JOHOPHO-AKIEIITOPHAs!, CEMUIIOJISIPHASL, BOLOPOAHAS CBSI3H.

OnekTpooTpuuareabHocth 1o Iloaunry, mnonspHocTh cBs3u. CTpoeHue
AJIIEKTPOHHON OOO0JIOYKU aTroma yrjiepoaa. ATOMHBIE M MOJEKYJISIpHbIE OpOUTaIH.
['ubpuanzanus. ATOMHbIE OpOUTANIA S-TUIIA U p-TUNA, G- U TM-CBA3U. MIHAYKTUBHBIMI
abhdext u >¢pdexT conpspkeHUs. ['OMOMUTHYECKUM W TETEPOTUTHUYECKHUI pa3phiB
CBSA3U. DHEPIUS CBA3H.

[TonsTrie 0 MexaHU3Me peaKIMu: PEaKIu PaJUKaILHOTO, HYKICO(OUIBHOTO U
anekTpoduiibHOrO 3amenienus. [lepexoHoe cocTosHUE, YIHEPreTUUYeCKas KpUBasi.

Teopus Terpasdipudeckoro atoma yrieponaa (Bant-I'opd u Jle-benn).

OCHOBHOCTh M KHUCJIOTHOCTB: BIIMSIHUE 3JIEKTPOHHBIX W MNPOCTPAHCTBEHHBIX
(bakTopoB.

Tema 2. «IIpuémbl u METOIBI pabOTHI»

OCHOBBI TEXHMKH 0€30TMaCHOCTH TPH paboTe ¢ OPraHMYECKUMH BEIIECTBAMM:
paboTa C rOprOYMMH BEIIECTBAMH, TMEpBas MOMOIIb NPU 0XXKOraxX W OTPaABICHUSX,
TYIIEHHE TO0XKapOB, paboTa C B3PHIBUATHIMHU BEIIECTBAMH, CXKAThIMU Ta3aMU H
BAKYYMOM.

[Tonyuenue, BblIeneHUE, WACHTUGUKAIMS MW  YCTAHOBJIECHHUE CTPOCHUS
OPraHUYECKUX COCAUHCHUH.

O6mue mpaBuia paboTel. HarpeBanwe u oxnaxnenue. Kpucramimsanus,
cymika u ynapusanue. [leperonka.

Omnpenenenue yrieponaa, BOJAOpPOAa, a30Ta, TrajOr€HOB, cephl, Qocdopa.
Omnpenenenre MOJISIpHOM Macchl. BeiBo aMmuprueckoit popmyIib.

XUMHAUYECKHE METOAbl KAYECTBEHHOIO W KOJWYECTBEHHOTO ONPEAECICHUS
(GYHKIIMOHATBHBIX TPYII: KPaTHBIX CBS3€H, TUAPOKCHIBHON, aMUHO-, KApOOHWIHHON
U KapOokcuiabHOU rpyti. [ToHsTHe 00 yCTAaHOBICHUH CTPOCHHS BEIIECTBA METOJIOM
MOCJIEIOBATENBHON IECTPYKIIMU U BCTPEYHBIM CHUHTE30M.

Tema 3. «Opranndeckue BemecTBa Onochepobny

[Ipuponusie Ta3el, TOp(, KaMEHHBIH Yrojib, HEPTh KaK HCTOYHHUKHU
OpPraHMYEeCKUX COCAMHEHUH ISl MPOMBINUIEHHOCTH. [IpoucxoxaeHne, XuMHUIYECKU
coctaB M mnepepaboTrka HedTu. Baxueilmme HedTAHbIE NPOAYKTH (OEH3UH,
PEaKTHUBHOE TOIUIMBO, KEPOCHH, CMa304yHble Macia, mapaduH) U UX NPUMEHEHHE.
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OkTaHOBOE M IE€TAaHOBOE 4YHCia. AHTHUACTOHATOpPHl. KpEeKHMHr M KaTaaIUTUYECKHE
NpeBpalleHusl YIJeBoJOpoaoB HedTu. OHepreTuueckuid Kkpusuc. llomyuenue
YKUAJIKOTO TOTUIMBA U3 KaMeHHOTO yriisi. OkcocuHTes3. [[peBecrHa u €€ UCI0JIb30BaHHE
B JIECOXMMHUYECKOW MPOMBIIUIEHOCTH I TOJYYEHUS HCKYCCTBEHHOTO BOJIOKHA.
Kusuna. IIpakTuyeckoe HCIOJIB30BAHME  PACTUTENBHBIX  CAaXapoB, KHUPOB,
TEPIICHOUIOB, AJIKAJOWJIOB, CTEPOHMIOB B MHUIIEBOM MPOMBIIUIEHHOCTH, CEIBCKOM
XO34MCTBE, MEAUIMHE. 3HAUYCHHE XUMHUYECKHX BEUIECTB, MPOAYLHUPYEMBIX
MukpoopranusmMamu. [Ipobmembr 6uotexnonoruu. [lytu ncmons30BaHus OHMOMACCHI
JKMBBIX OPraHU3MOB CYyIIU W MOpsi. XUMHUYECKas MepepadOoTKa >XKMBOTHBIX KUPOB.
Kpyrooboport yriaepoaa B nmpupoae. MickyccTBeHHas mUIa.

Tema 4. «PUNKO-XUMHUYECKUE METOABI HCCIIETOBAHU

Briaenenne WHIMBUIYadbHOTO BEIIECTBA NYTEM NEPErOHKH, BO3TOHKH,
KPUCTAJUTM3AINH, SKCTpakiuu. [[pumMeHenne pa3inyHbIX BUAOB XpoMaTorpadun ais
paznmeneHuss U uAeHTHUKanuu  BemlecTB. [loHsATHE O  ra30KUJIKOCTHOM
xpomarorpaduu U BBICOKOA(D(PEKTUBHON KUIAKOCTHOU Xpomatorpaduu. (BIKX).
Unentudukanus XMMUYECKUX COCIMHEHUM MO UX (PU3UYECKUM KOHCTAHTaM WIIH
KOHCTaHTaM MX XapaKTEpHBIX MPOU3BOJAHBIX. OmpeneneHue TeMnepaTypbl KUIECHHUS,
TEMIEPATyphl IUIABIEHUSA, IUIOTHOCTH M TIOKa3aTesl MPEIOMIICHUS. Y IEIbHOE
BpAlLlCHUE IUIOCKOCTH MOJIIPU3ALNH TIOCKOMOJISIPU30BAaHHOIO CBETA.

[IpuMeHeHre CTIEKTPOB MOTJIONIEHUS B yiIbTpaduoaeToBoi, nHGpaKpacHOU U
BUJIMMOM 00JaCTAX JJIsl aHAIM3a OPTaHUYECKUX BEIIECTB.

HUcnonbs3oBaHue SAEPHOTO MArHUTHOTO PE30OHAHCA JJIsi  YCTAHOBJICHHUS
CTPOEHHUSI OPTaHUYECKUX COETUHECHUM.

Mertoa xpoMaTo-Macc-CIEKTPOMETPUM KaKk OCHOBHOM CIIOCOO aHaJIM3a COCTaBa
CMECEN OPraHUYECKUX BEIIECTB.

Pa3nes 2. «Y1/1eBO10POIBI»

Tema 5. «AnkaHbny

[lepBoe  BANGHTHOE COCTOSHHE aTOMa  YIJIepoga:  SP -THOPHIM3ALIL.
KoBanentHas cBsi3b, mpUpoJa M CBOWCTBa mMpocToil (curma) cBszu. [lonsitue o
koH(popmaruu. ['omonoruueckuit psim U ero obmas Qopmyna. ['omonorudeckas
pasHocTb. M30mepus. [lepBuUHbINA, BTOPUYHBIA, TPETUYHBIA U YETBEPTUYHBIN ATOMBI
yriepona. Homenknatypa tpuBuanbHas, panuoHanbHas u MIOITAK. Paaukaner
(anmkwiibl): ompenereHue W Ha3BaHuda. Haxoxknenuwe ankaHoB B mpupoze. OOmume
CrocoObl TOJIyYEHHUS aJKaHOB M3 TaJIOTEHIIPOU3BOJIHBIX, CIIUPTOB U HEMPEAETbHBIX
yIIIEBOAOPOAOB. DU3NUYECKHME CBOMCTBA. XUMHUUYECKHE CBOWCTBA. CHHTETUYECKHE
MOIOIIIME CPEICTBA, MPOOJIeMa YHUUTOXKEHUSI UX OTXOJ0B. MeToibl uACHTU(DUKAIINH
AJIKaHOB.

Tema 6. «AJKEHBI»

BTopoe BameHTHOE COCTOSHME aroMa yrjiaepoja: SpZ-FI/I6pI/IIII/I3aLII/I$I.
DJIeKTpOHHAs MPUPOJIa, TEOMETPUSI U CBOWMCTBAa ABOMHOM CBs3M. ['oMojorndeckuit
psia, obmas opmysa, HOMEHKIIATypa U U30MEPHs 1ETH, TTOJI0KEHUS IBOWHOMN CBSI3H.
Crnocobbr  momydenusi.  Du3MUecKkue  CBOMCTBA.  XUMHUYECKHE  CBOWCTBA.
[TonmoxuTenpbHBIA U OTPUIATENBHBIA  WHAYKTUBHBIA  3ddext.  [IpaBuio
MapkoBHukoBa ®u ero oObscHeHue. Ilepekucupli »ddexr Xapama. ['omo- u
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TETEPOJINTUYECKANA Pa3pblB  KOBAJIEHTHOM CBA3U. Peakuus yuc-OKUCIECHHS 110
Barunepy. O30HupoBaHMEe W €ro 3Ha4€HHE B YCTAHOBJIEHUU CTPYKTYpbl BEIIECTBA.
[lonumepuzanusi:  cTyneHuyartas, IenHas U Teinomepuszanusa. [lonusTuseH.
[Tomunponunen. IlpocTpaHCTBEHHOE CTpoeHHWE €ro Iened: u30-, CHH- W
aTakThyeckue CTpykTypol. Crepeocneuuduueckas mnoaumepusanus. CBoiicTBa
MOJIMMEPOB M MX Pa3Ivyuusl B 3aBUCUMOCTH OT KoH(uryparuu mnenu. [Ipumenenue
MOJIUMEPOB B  MPOMBIIUICHHOCTH, CEJIIbCKOM XO3sicTBE U ObITy. MeTtojsl
UACHTU(GUKAIINY AJIKCHOB. DTHJICH KaK (PUTOTOPMOH.

Tema 7. « AIIKUHBI

Tperbe BaJIGHTHOE COCTOSIHUE aroMa  yriepoja:  Sp-ruOpuan3anus.
AleTUJIEHBI, X TIOJyYEHHE U TEXHUYECKOe npuMeHeHne. OcoOble CBOMCTBa TPOMHOM
CBSI3U YIVIEPOA-YIJIEpO1. XUMHUYECKHE CBOWCTBA AJIKUHOB: PEAKIUU MPUCOCAUHEHUS
U PEAKLIUU C Yy4acTHEM alleTHIIEHOBOrO aTtoma yriepona. IIpumeHeHue aneruieHa.
MeTonbl HACHTU(PUKAIIUYA aTKUHOB.

Tema 8. «/IueHb»

byraguen (AMBUHWII), W3OIpPEH, XJOPOMPEH; MX TMPOMBIIIJICHHBIM CHUHTE3 U
npuMmeHeHne. CoIpspDKeHHbIE JBOMHBIE CBSI3U U MX ocoOble cBoiictBa (1,4-
npucoeuHeHne). OPQPeKT conpsKeHus, noauMepusanus aueHoB. [lonsTue o
CTPOEHUU NPUPOJHOIO Kaydyka. [[MBHHWIIOBBII W W30IPEHOBBIM CHUHTETUYECKUE
kaydyku. lloHsTme O  JUMHEHWHBIX U MPOCTPAHCTBEHHBIX  IOJMMEpax.
HuskoremneparypHas mnonumepusauus. Bynkanuzauus kaydyka. ComnosmMepsl.
MeTonbl HACHTU(PUKALIMH TUEHOB.

Tema 9. «ApeHb1»

ApomaTuyHOCTb, npaBuio Xtokkens. [lonstue o pezonance. Homenknarypa u
U30MEepHUsl YIIeBOAOPOAOB psiga Oen3ona. Meroasl mnonyyeHus. Pusznyeckue
CBONCTBA. DnekTpopuiIbHOE 3aMeNIeHuE. DIIEKTPOHOJOHOPHBIE U
AJIEKTPOHOAKLICTITOPHBIE 3aMECTUTENU; WX Hampasistouiee BiausHue. [lonsTue o0
addekre conpspKeHUs] 1 UHIYKTUBHOM d(ddekte. Teopus 3amenieHus B 0€H30JIbHOM
anpe. CorjacoBaHHasi M HECOIVIACOBAHHASI OpPUEHTALMs. AKTUBHUPYIOLIEE BIIMSHUE
HUTPOTPYIIIT Ha HYKICOPUIbHBIM OOMEH aromMa TalloTeHa, CBSI3aHHOTO C
apOMaTHYECKUM AIpoM. MexaHu3M peakUuy M IEepEeXOJHbIE COCTOsHUSA. Peakuun
MPUCOEIMHEHUS K OCH30JIbBHOMY KOJIbITY (TekcaxyiopaH). Peakiuu ramoreHnpoBaHus
B sAApo u OokoByro uenb. HWHcektuuuael. IloHATHE O NOJMIMKINYECKUX
apoMaTtuyeckux coenuHenusx. Kanmeporensl. MeToibl naeHTUPUKALNH.

Pa3nen 3. « DyHKIHMOHAJIbHbIE POU3BO/IHbIE YTI1€BOA0POI0B)»

Tema 10. «["aoreHonpon3BoIHbIE YTIEBOA0POI0B. CIIUPTHI U PEHOIBDY

Knaccudukanus, nzomepust 1 HoMeHkiarypa. O01mue crnocoObl MOJIYy4YEeHHUS:
raJIOrTeHUPOBAHUE YTIEBOAOPOJIOB, 3aMEILIEHNE THIPOKCUILHOM TPYIIIbI Ha TaJIOTeH,
MPUCOEIMHEHNE TaJIOr€HOB MO KpaTHbIM CBs3sIM. MHayKkTHBHBIN 3 dekT. [lonyuenue
dToprnpousBoaHbiX. [ToHsTHE 0 peakiusax HykineopuibHoro 3amenieHust (Syl, Sy2).
XUMHUUYECKHE CBOWCTBA MOHOTAJOI€HONPOU3BOAHBIX QJIKaHOB. Jlu-, Tpu- w
MOJINTAJIOTEHOPOU3BOIHBIE YTJIEBOAOPO/IOB. XVMHYECKHE 0COOEHHOCTH
raJIOreoNnpoOn3BOAHBIX C HECKOJbKMMH AaTOMaMH TaJIOT€Ha y OJHOrO YIJIEPOJHOIO
aToma. Metoapl uaeHTU(DUKAIIIH.
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Juxiopatan, xiopodopm, Hogohopm, GppeoHsl; nX npuMeHeHue. XUMHUECKHe
CBOMCTBA TaJOTE€HOIIPOU3BOJIHBIX HENPEIEIbHbIX YIIeBOA0poaoB. OTianune B
MOBEJICHUM TAJIOT€HA, HAXOMSIIErocs MNpH aTOME YriepoJa C JBOMHON CBS3bIO.
XJOpUCTBI  BUHWI, TPUPTOp- W TETPAPTOPAITWICHBI, HX MOJUMEpU3AIUST U
3Hauenue. [lnactuku. Teduon. Cunukonsl. Hamomnutenu, maacTudUKaToOpsl,
CTaOMIIN3aTOPBI.

XHAMUYECKHE CBOKCTBA raJjOr€HOITPOU3BOIHBIX apoOMaTUYECKUX
YIIEBOAOPOI0OB. 3aBUCUMOCTh aKTUBHOCTH TAJIOT€HA OT €ro MOJIOKEHHUS B S/Ipe WIN
0okoBoi nenu. [IpumeHeHne rasoreHonporu3BOIHBIX B CEIIBCKOM XO3SIICTBE.

Crnuptel u  Qenonsl. Omnpenenenne u  kiaccupukanus. I[IpenenpHbie
OJTHOATOMHBIE ~ CHUPTHI  (ankoroiu). Il'omosornyeckwii  psanx, U30Mepus U
HoMeHKnaTtypa. CmocoObl  TMONydyeHHsT W3  MNpeAeNbHBIX W 3TUJICHOBBIX
yIJI€BOJIOPOAOB,  TallOTEHIPOU3BOJIHBIX, CIOXKHBIX  3(GHUPOB, KapOOHMIBHBIX
coenrHeHU. Puznueckue cpoicTBa. KUCIOTHOCTP M OCHOBHOCTH MO bpeHcreny,
pK,. Accouumanusi U BOJOPOAHBIE CBS3HM, WX BIMSIHHE Ha (PU3UUECKHUE CBOMICTBA.
XUMUYECKUE peakuMu (QyHKIMOHANbHOM rpynmbl. OKUCIEHHE TNEPBUYHBIX,
BTOPUYHBIX M TPETUYHBIX CIMUPTOB. Jlernaparauus U AeruapupoBaHue. MeTonbl
uaeHTH(UKau. METWIOBBIM M 3TWJIOBBIM CHHUPTHL, WX MOJIYYEHHE U 3HAUYEHUE.
[TponuioBelii, OyTHIIOBBIN, aMHJIOBBIA M BbICIIME (IIETHJIOBBINA, MHUPUIIMIOBBIN)
CIIUPTHL: X II0Jy4EHUE U 3HAUYCHHUE.

JIByxaTomHbIe ciupThl (raukoiau). M3omepus u Homenkinarypa. [lonydenue u3
TaJOreHIIPOM3BOAHBIX M HENPEIEIbHBIX YIIIEBOAOPOAOB. (PU3NYECKHE CBOWCTBA.
XuMHUYECKHE CBOMCTBA. B3anmMHoOe BiMAHNE IBYX (PYHKIIMOHAIBHBIX TPYIIIL.

OtwieHrmukosb.  Oxkeupa  stuineHa.  OtuneHxjaopruapud. Jluokcan. Hx
CBONCTBA.

Tpéx- 1 MHOrOaTOMHBIE CIUPTHI. [ TMIEPUH, €r0 PaCIPOCTPAHEHNE B IPUPOIE
U TeXHUYeCKue crocoObl noiayyeHus. [ nuuepatsl. [IpoayKTsl OKMCIEHHS TIHILIEpUHA.
['muuepu bt

HenpenenpHbie criupThl. BUHUIIOBBIN, NOJMBUHWIOBBIN U aJUIWJIOBBINA CHUPTHI;
UX IOJIy4€HUE, CBOWCTBA U NpuMeHeHue. ['epanno, ¢papHe301, LUTPOHEIIION.

®enHoubl. CTpoeHHe, HOMEHKJIAaTypa U u3oMepus. [IpupoHble MCTOYHUKH U
CH0CcOObI MOTy4YeHUs! (PEHOJIOB U3 AMUHOB, FaJIOTC€HIPOU3BOAHBIX U YTIIEBOJOPOIOB.
dusnyeckue M XMMHUYECKHME CBOMCTBA. DB3ammHOEe BiIusAHME pagukaia |
dbyHKunoHaIbHOM Tpynnbl. Otnnuue peronsoB oT cnupTtoB. DeHonsaTel. [IpocTeie u
cioxHbIe 3Qupbl. bBpomMupoBanue, HUTpoBaHUE U OKHcIIeHHEe PeHosa. KauecTBeHHbIE
peakiuu. Ilonstue o repOunmmax: 2,4-TuxJI0pHEHOKCUYKCYCHasl KHCJIOTA.
Hutpodenossl, ux nosyuenue, CBOMCTBa U 3HaueHue. [lukpuHoBas Kuciora.

JIByXaTOMHblE UM  TpeXaTOMHble  (EHOJIbI: MHPOKATEXWH, PE30PLHUH,
TMAPOXUHOH; UX CTPOEHUE, CBOWCTBA U 3HAYCHHE. B3auMHOE NpeBpalleHre XUHOH-
TMIPOXUHOH.  XuHruApoH. [luporamnon,  QuOpOraOLMH, OKCUTHAPOXHUHOH.
Butamunsl rpynnst E. CoupTsl apoMaTHyecKoro psija.

Tema 11. «<AMHUHBD»

AMUHBI Kak Tpou3BojHbIe ammuaka. Homenkmarypa. Koudopmaruu
IPOM3BOJAHBIX aMMHaKa, OCOOCHHOCTH uX u3oMepuu. I[lomyueHue amMuHOB U3
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rajoreHNnpoOU3BOAHBIX, BOCCTAHOBIICHUEM HUTPOCOEIUHEHUHN, OKCUMOB, THAPA30HOB,
amugoB. OOpa3oBaHME€ aMHHOB MpHU JEKapOOKCHWIMPOBAHWM AMUHOKHUCIOT. Poib
CBOOOJTHOM DJIEKTPOHHOW Tapbl B MPOSBICHUM OCHOBHBIX CBOMCTB aMHUHOB U
KoMILIekcooOpazoBanuu. [IpocTpancTBeHHbIe (haKTOPBI U OCHOBHOCTh. XUMHUYECKUE
CBOMCTBA: AJKWIWPOBAHHUE, ALMIMPOBAHUE, JIEWCTBUE Aa30THUCTOM  KHCIIOTHI.
UeTBepTUUYHbIE aMMOHHMEBBIE OCHOBaHMSA. [[namuHbl. MOHOAMHUHBI: METHJIAMUH,
JMMETWIAMUH, TPUMETUIAMUH. AMHUHOCHUPTBI: 3TaHOJAMHUH, XOJIUH; UX CTPOCHHUE,
HaxOXXJIEHUE B MpuUpoae. ANLETWIXOJUH. XJopxoJuHxiopua. CHHTeTHYecKue
MOJINAMH/IHBIE BOJIOKHA: HEWMJIOH, KalpoOH. AMHUHBI apoMaTH4eckoro psaa. M3omepus
Y HOMEHKJaTypa. Metoasl nosydyeHus. XMMHYECKUE CBOMCTBA. B3auMHOe BiusiHUE
paaukaia v GyHKIIMOHATBHON TpynIibl. MeToabl AeHTU(DUKAITIH.

Tema 12. «OxcocoequHEHUS

Onpenenenue. Homenknarypa. KapOoHunbHast rpynma, €€ CTPOCHHE.
[Tonyyenune kapOOHUIBbHBIX coequHeHni. CBOMCTBA U peakiuu. Peakiuu ¢ yuactueM
0-BOJOPOAHOTO aTOMa: raJOr€HUPOBAHKE, AJIbIOJIbHAS. U KPOTOHOBAsI KOHJICHCAIINH.
Oxkucienue anbpAerujioB 1 KeTOHOB. CXOJICTBO M Pa3IMYME aJbJETUI0B U KETOHOB.
Metonbl uaeHtudukanuu. MypaBeuHbIN anbaerua (popmanbaerus, MeTaHalb);
MOJyYEeHHEe U CBoMcCTBAa. IIpuMeHeHuMe B TexHUKE M MeauuuHe. DopmanuH.
[Tapadopm. YkcycHbiil anbaeruj. AueroH. HempeaenbHble anbIeruibl: akpoJeHH,
HUTpaIb (HAXOXKIECHUE B IPUPOJIC U 3HAUCHHE).

benzanpnerun. Paznuume UM CXOACTBO apoMaTUYECKUX M anudaTHYeCKUX
anbaeruaoB. AneToPeHOH M OEH30(EHOH KaK NpHMEpP KETOHOB apOMaTHYECKOTO
psana. Buramunsl rpynmesl K. [IoHsTHE 0 XMHOHAX.

Tema 13. «KapOoHOBBIC KHCIIOTBDY

Onpenenenue,  HOMEHKIATypa,  W30MEPHUS,  DJIEKTPOHHOE  CTPOCHHUE
KapOOKCWIbHOW rpynnbl. Me3omepusi aHuoHa. BopopoaHasi CBS3b B KHUCJIOTax.
Metoapl MOJy4eHUsT KUCIOT (M3 CHHUPTOB, aJbJETUIO0B, TaJIOTEHONPOU3BOJIHBIX U
HUTPpWIOB). CBOMCTBA U (PYHKIIMOHAIBHBIE MPOU3BOIHBIC. METOIbI UACHTU(DUKAIIIH.
HNoHOOOMEHHBIE CMOJTBI.

MypaBbuHass kucinora. Haxoxnenue B mnpupoje. CBOICTBa: OKHUCIEHUE,
neruaparanus. YkcycHas kucinorta. [lomydyenue u3 npeBecunsl, cnupra. CBOWCTBA U
peakiuu. [lanbMUTHHOBAS U CTE€APUHOBAST KUCIIOTHI.

[TomydyeHue apoMaTUYECKUX KHUCJIOT OKHCICHHEM OOKOBBIX II€TIEH apeHOB.
ben3zoliHas kuciora.

Conu, ranoreHaHTUAPUJIBI, aHTUIPUIbLI, aMUJbl, HUTPWIIbI, CI0XHBIC A(UPHI
KapOOHOBBIX KUCIOT. XJIOPKAPOOHOBBIE KUCIIOTHI.

Cnoxuble 3¢upbl. [lonyyenue u3z kucioT (d3Tepudukanvs), aHTUAPUIOB U
XJIOpaHruApuA0B. PU3NUECKHUE U XUMUYECKHE CBOMCTBA.

Amuasl kucior. [lomydeHue U3 KHUCJIOT, TaJOT€HAHTUIIPUIOB, CIIOXKHBIX
7(UpPOB W HUTPUIIOB. XHMHYECKHE CBoOWMcTBa. Ameramua. Illonmmakpuiaamun,
MOJIy4€HUE, CBOMCTBA U IPUMEHEHUE B CEJILCKOM XO3SMCTBE.

Hukap6onoBbie kuciaoTel. OOmme metonasl cuHtesa. lllaBeneBas, manoHOBas,
SHTapHas, TJIyTapoBas W agunuHOBas KHUCIOTHL. OcoOble CBOMCTBA METHUIICHOBOM
TPYNIB MAJIOHOBOTO ddupa. AHTHIPUABI TUKApOOHOBBIX KUCIOT. DraneBast kuciaora

13



u3 HadprtanuHa. TepedTaneBas KHUCIOTa M CHUHTETHYECKOE BOJIOKHO Ha €€ OCHOBE
(;1aBcan). [lpyrue CUHTETHUECKHE BOJIOKHA: KallpOH, HANJIOH.

HemnpenenbHble KUCIOTHI. AKpWIOBas KUCIOTa, €€ dS(QUpbl, HUTPUIL
MertakpunoBas kuciora. [lmactMaccel Ha ux 6ase (oprcrexio). dymapoBas u
MaJIEMHOBasi KHUCIJIOThI. Pa3znnune CBOWMCTB Te€OMETpPHUECKUX M30MepoB. OJenHOBas,
JIMHOJIEBAS U JINHOJIEHOBASI KUCIIOTHI.

Paznen 4. «'eTepopyHKIMOHAJIbHbIE COETUHEHUSD)

Tema 14. «OKCUKUCIOTHI»

Onpenenenue. M3zomepus. Homenknatypa. OOpa3oBaHHE OKCUKHUCIOT TPHU
OMOXMMHUYECKOM THIPOKCUIMPOBAHUH KapOOHOBBIX KHCIOT, MpPU OKHUCIECHUU
TJIMKOJIEH, BOCCTAHOBJIEHUM KETOKUCIOT. Jlermnmpartauus o-, -, Y-OKCHUKHCIOT.
Jlaktuapl. JlakToHBI. BakHelmme MNpencTaBUTENN OKCHUKUCIOT: TJIMKOJIEBas,
MOJIOYHAasi. MHOTOOCHOBHBIE  KUCIOTHI.  SI0joyHasT W  BUHHAA  KHUCJIOTHI.
Pacnipoctpanenne B mpupoae W noisydeHue. JIuMonHas kuciora. Ilomydenue us
IPUPOJIHBIX MCTOYHUKOB. CBoiicTBa U npumeHeHue. MeHOIKApOOHOBBIE KUCIOTHI.
["ajutoBast KMCIIOTA M TAHUH.

Tema 15. «OKCOKUCHOTHI (AIBAETHI0- U KETOKUCIIOTHI)»

OOHOOCHOBHBIE aNbJIEeTU0- U KETOKHCIIOTHI. ['muokcunoBas,
NUPOBUHOTPA/IHASI, ALETOYKCYCHas W JIEBYJIMHOBas KHUCIOTHL. MX mnoiydeHue u
XUMUYECKHE CBOWCTBA: BOCCTAHOBJICHHE, MPEBpPAlICHUE B  AMHHOKHUCIOTHI.
Konpencanus KusiizeHa. ALETOYKCYCHBIM 3(QuUp: TayTOMEpHs, IOABUKHOCTb
BOJOPOJIHBIX ATOMOB METUJIEHOBOM I'PYIIIIbI, KETOHHOE U KHCIIOTHOE PACIICIUICHHUE.

Pa3nen 5. «OnTuyeckas n3oMepus»

Tema 16. «Ontuueckast ©3oMeEpUs»

OcHoBHbIE TOHATHS. ACHUMMETPUYECKHA aToM yriiepoAa. XupajlbHble H
axvupajgbHble MOJIEKYJIbL. [IITOCKOMOJISIPU30BaHHBIA CBET. Y AEIBHOE BpallCHUE,
MOJISIPUMETPBHI. DHaHTUOMEDPHI, paunemarsl, paneMuyecKue CMECH.
[IpoctpanctBennsie popmynsl Ounnepa. Bunnbsie kucnotel. ®opmyna duiepa s
ONpEJENCHUs] Yucia CTepeon3oMepoB. Me3oBUHHAs KucioTta. JluactepeoMepsi.
Tpeo- u ospurpodopmbl. CrocoObl pazjaesieHUs panemaroB. YacTUYHBIN U
aOCOJIOTHBI ~ acUMMeETpuYecKuil  cuHTe3.  OnTudeckas  akTHUBHOCTh — 0e3
aCUMMETPHUYECKOro aToMa yrieposa. [ToHsiTue o TuHaMUYecKOl CTEPEOXUMUM.

Pa3nen 6. «IIpupoaHbie coeTnHEHUD)

Tema 17. «Jlunugsl. Knaccudukanus. Xupbny

PacnipocTpanenue B mpupoje, coctaB u crpoeHue. Kiaccudukanus >kupos.
OTnnumne >KUIKUX SKUPOB OT TBEPIBIX. XHUMHUYECKUE CBOWMCTBA: OMBUICHHE H
ruaporennsanus. IIporopkanue xupoB, nosmMepusanus wmacenl. lIpeBpaieHue
KUAKUX KUPOB B TBEpAbIE. TexHnueckas nepepaboTka M UCIOJIb30BaHNUE. 3HAUCHHE
YKUPOB U JIUIUJIOB.

Mpsua u nereprentsl. OU3NKO-XUMUYECKOE OOBSICHEHHE MOIOILErO JeUCTBHUS
Mbl1a. MICKyCCTBEHHBIE MOIOLIME CPEICTBA, MPOOJieMa YHHUYTOXXEHHUS MX OTXOOB.
Bocku, onuda, CHKKaTHUBBI.
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Crnoxnple munuasl. PocdaTuapl, JENUTUHBI, Kedanuabl. PacnpocTpaneHue B
npupoze. CocraB u cTpoeHue. bruolornyeckoe 3Ha4eHUe: poiib CI0KHBIX JIMITUAOB B
bopMHpPOBaHUHU KIIETOYHBIX MEMOpaH.

Tema 18. «Caxapa (yrieBojibl)»

Pacnipoctpanenue B mnpupoje U Ouonorumdeckas posib. Kiaccudukamus mo
YHUCIIy YIJIEBOAHBIX OCTATKOB, YHUCIY aTOMOB YIJIEpOJa, XapakTepy KapOOHWIbHOU
IPYNIIbL, TUITY TUKIAYECKON CBSI3U aTOMOB. AJIbJIONIEHTO3bI (prub03a, 1e30Kcuprbdo3a,
KCWJIO3a) W albJOreKco3bl (TJIIOKO3a, MAaHHO3a, TrajlakTo3a); HMX CTPOCHUE U
HaxoxaeHue B npupoje. OTKphITas U MUKINYEecKas GopMbl (Ha TPUMEPE TITFOKO3HI).
[Mupano3nass u Qypanosnas ¢opmel. D- u L-pager. R, S-HOMeHKnaTypa.
MoHocaxapuabl: aipa03bl M KeTo3bl. OnTudeckas H30MEPHs W TayTOMEPHS.
OTtkpbiTas U 1uKIMYeckas Qopmbl. Homenkmatypa u crmocoObl M300pa)eHwHs;
npoekuroHHsle popmynsl dumiepa, o-, B-mupaHo3sl U (QypaHo3bl. DopMyIIBI
Xeyopca. [lonyaneranbHblil (TTUKO3UAHBIN) THIPOKCUI. MyTapoTarusi. AHOMEDBI.
OO0mue crnocoObl TMOMYYEHUST MOHOCAaXapuJOoB U3 MHOTOATOMHBIX CIUPTOB,
OKCHAJBJECTUJIOB, OKCHUKETOHOB M mojucaxapuioB. dusmyeckue M XUMHUYECKUE
CBOMCTBa  MOHOCAXapuAOB. XapaKTEpHbIE  OCOOEHHOCTH  IOJYyaleTaTbHOIO
ruapokcuna. ['muko3uasl. BocctaHoBIeHUE, OKUCIEHUE U AlMIMPOBAHHE CAaXapoB.
OHOBBIE U caxapHbI€ KHCIOThL. DnuMepu3anusi. ACKOpOMHOBAsI KUCIIOTA.

@pyKTO3a Kak MpeacTaBUTenb kero3. CTpoeHue, TayTOMEpHUs W CBOMCTBA.
OTauyue oT riaoKo3bl. MeToabl UIeHTU(UKAIUH.

Hucaxapunsl. HeBoccranaBnuparwmue (caxaposa). CTpoeHue, CBONCTBA U
3HaueHue. BoccraHaBnuBaronye aMcaxapujabl: MajibT03a, JIAKTO3a, IIEJUT00HO03a.
[Tomucaxapuasl. Kpaxman, nHynuH u riaukoreH. CTtpoeHue u cBoiicTtBa. ['maponus
Kpaxmana. Jlekctpunsl. PactipocTpanenue B npupoje u 3HaueHue. MHynuH: cocras,
ruaponn3 W 3HadyeHwe. llemmono3a (kietdarka). PacmpocTtpanenue B TpHUPOJE,
CTpOEHHE M XUMHUYeCKue cBoicTBa. ['maponu3 kietdaTtku. DPUpbl KIETUYATKH U UX
MCIIOJIb30BaHUE B HAPOJHOM X03siiicTBe. [[oHSATHE O reMHULIeIuTI0NI03aX U TEKTUHOBBIX

BEIIIECTBAX.
Tema 19. «KAMHHOKHCIIOTBI U OSITKIY
Onpenenenue " KJIacCUUKaIH. N3omepus, HOMEHKJIaTypa.

PacnipocTpanenue B npupojie, METOAbI BBIACICHUS U aHAJIA3A.

AMUHOKUCIIOTEI.  CrmocoObl  TOJy4YeHUs U3  alIbJACTHIOB UM  KETOHOB,
rajioreHKapOOHOBBIX KHCJIOT, HUTPOKHUCIIOT, OKCUMOB WUJI TUIPA30HOB, allbJIETUI0- U
KETOKUCIIOT. Dusndeckue W XUMHUYECKHEe CBoWcTBAa. AwmdoTepHas mOpHpoaa
AMUHOKHCJIOT, M3032JIEKTpUYECKass Touka. JleHcTBHE a30TUCTOM KHUCIOTBI U
dbopmanuHa (dhOpMOIIBHOE THTPOBAHHE); TPUMEHCHHE OTHX pCaKIui I
KOJIMYECTBEHHOI'O OIPENIECICHUSI aMUHOKHUCIOT. Peakiuss ¢ HUHTUAPUHOM. XeENaThl.
buoxumudeckoe maexkapOOKCHIMPOBAHHE, JC3aMHUHUPOBAHHE, IIEPECaMHUHHPOBAHHE.
OTtHomieHne o-, 3- U Y-aMUHOKHUCIOT K HarpeBaHuto. OTAENbHBIE TPEICTABUTEIIN:
[JIMIYH, aJaHWuH, BAJIUH, JEHLWH, W30JICMIMH, CEpUH, TPEOHUH, LIUCTECUH, LUCTHH,
METHOHMH, aMUHOKAIpoOHOBas kucioTa. [IpeacrtaButenn AMaMUHOMOHOKAPOOHOBBIX
KHCJIOT: apruHUH (OPHUTHH) M JIM3UH, UX CBOMCTBA. /IlnkapOOHOBBIE aMUHOKHCIIOTHI.
AcnaparvHoBasi U TJIyTaMUHOBasi KUCIOThI M MX aMuibl (acmaparvH, TIyTaMuH).

15



ApomMaTHYeCKue aMHHOKHUCIIOTHI: (DeHWIaTaHWH, THUPO3WH. [ eTepOlUKINIECKHe
AMUHOKHUCIIOTBI:  MPOJIMH, OKCUIPOJWH, TpunTodaH, THUCTHIMH. MeTtombl
UJIeHTH(PUKAIIH.

[MonmunenTunasl u 6enku. Pacnpoctpanenue B mpupoje. DIEMEHTHBIN COCTaB U
MouisipHas macca. OOpaszoBanue u3 aMHMHOKHCIOT. Ctpoenue. CuHTe3 O€IKOB Ha
TBEpABIX Hocutensax (Mepudunbn). IlepBuuHas, BTOpUYHAs, TpPETHUYHAS U
YeTBEPTUUHAS CTPYKTYpbl OENKOBBIX MoJIeKyJd. Tumbl cBsizeid  (aMuIHBIE,
nucynabGuIHbIe, BOJAOPOAHBIE, coyieBbie). KadecTBeHHbIE peakiUM M TOHATHE 00
YCTaHOBJICHUH CTpoeHUs. MHorooOpasue OEIKOB MW HX poJib B TMPUPOJE.
duznyeckue M XUMHUYECKHE CBOMCTBa OenKoB. OcaxIeHue, HW303JEKTpUYECcKas
touka. Kucnotueii u ¢epmentatuBHbli rHAponu3. Krmaccuduxamms Oenkos.
3aMeHUMBbIE U HE3aMEHUMbIE AMUHOKHUCIOTHL. [IpobieMa nCKyCcCTBEHHOW MUK,

Pasnen 7. «'eTepoukIn4yecKue coeIMHEHUD

Tema 20. «IIaTHUIEHHBIE TETEPOLIUKIIBI

Knaccudukanus. [lonstue 06 apoMaTHUHOCTH TETEPOLUKIMYECKUX CHUCTEM.
[IaTUuneHHbple TETEPOLMKIbI C OJHUM TE€TepoaTOMOM, HX aiuao(GoOHOCTD,
CIIOCOOHOCTH K PEaKIUsIM AJIEKTPOPHUIBHOTO 3aMEIIEHUs B (-TI0JIOKEHNE, B3aUMHbBIC
npespaienus (FOpbe). [Tupposn kak cTpykrypHas enunuiia nopdupunoB. [lonstue
o crpoeHun xiopodhumia u remuHa. Mupon. PeaknuoHHas cnocoOHOCTH f3-
noysioxkeHusi.  Tpuntopan W TPOMYKTHI  €ro  MmeTaboiu3Ma:  TPUIITAMHUH,
WHIOJMIYKCYyCHasE KucioTa (rerepoaykcuH). CepOoTOHUH, €ro OHOJIOrMYecKOoe
3HadyeHue. [Icuxorensr: JIC/I, mcuaonuH.

Tema 21. «lllecTuuneHHbIe r€TEPOLUKIIBD)

[lupyaua  kak  OpEeACTaBUTENb  IIECTUWICHHBIX  a30TCOAEPKAIIUX
reTepouuKIIoB. [lacCHBHOCTh MUpPUIMHA B PEAKIMAX JIEKTPOPUIBLHOTO 3aMEIICHHUS.
HuxotunoBas kuciotra, HukotuHamuja (ButamuH PP). Tlonstue o0 ankanoumax.
HukotuH, aHaba3WH, KOHMHH, XWHWH, MOP(QUH, TUTPUH; UX POJb U 3HAYCHHE.
[Tonsitue 00 aHTUOMOTHUKAX.

[ukibl ¢ HECKOJNBKMMHM TeTepoaToMamMu. MMHIA30 U €ro BaKHEWIHE
MPOU3BOIHBIC (TUCTUANH, TUCTaMUH). [[UpUMUINH U ero Ba)XHEHIIINE TPOU3BOIHbIE:
LUWTO3UH, ypauwi, THUMUH. [lypuHOBbIE OCHOBAaHMS: aJ€HWH, TYaHHH, MOYEBas
KkucioTa, kopeuH. [lutokununel. I'pymnmna nrepuanna. [Ipou3BoaHbIe MUPAHOB: O- U
Y-TIMPOHBI, COJIU TTUPUIUSL, XPOMOH, (DJIABOH U aHTOLIMAHBI.

4.3 Jlekuuu/nadbopaTopHbie 3aHATHS

Tabanma 4
Copepxanue JeKIUii/1a00PATOPHOTO NPAKTUKYMA U KOHTPOJIbHbIE
MeponpUATHS
) ,
Ne . OpMH Bun Koa-
Hazsanmue pa3sneia, Nt 1 Ha3BaHHUe JeKIui/ pyeMbie
n/ . KOHTPOJILHOI'0 BO
TeMbl JIA00PATOPHBIX 3aHATHI KoMIerTe
I MepOonpHUsITHSI 4acoB
HIMH
1 Pa3nen 1. TeopeTndyeckue 0CHOBbI OPraHUYeCKOW XMMMH 4
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Dopmu-

Ne . Bug Koa-
HasBanmue pa3aena, Ne u Ha3BaHMe JIEKIUIA/ pyembie
n/ . KOHTPOJILHOI'O BO
o | Tembl JIA0OPATOPHBIX 3aHATHI KOMIIETE e 4acoB
HIIUH
Tema 1. Teopernueckue | Jlekuus Nel. Teopust cTpoeHus 1
OCHOBBI OPTaHMYCCKOW | OPTaHWYECKUX COSAMHEHUN A. -
XUMUHU M. Bytneposa.
Tewma 2. Jlaboparophas padora Nel. 3ammrta
Ilpuémer u  Mertoawl | Ileperonka cMecHu JIBYX J1aGopaTopHoii 1
paboThI KUIKOCTEH. VK 1.1, paBoTHI
YK 1.2,
Tema 3. Opranmueckue | Jlaboparopnas pabota Ne2. VK 13 1
BemecTBa onocdepnl XpomaTorpaduieckoe VK 1' 4’
pasznenenue CcMecHu ABYX | e | 5’
OpPTaHUYECKUX BEIICCTB 3amuTa
Tema 4. ®dusuko- | JlabopatopHas pabora  Ne3. nabopaTopHOM 1
XUMHYECKHEe  MeToApl | (DH3MKO-XMMHYECKHE METOIBI paboTHI
WCCJICIOBAHUS HCCIICIOBAHUS ~ OPraHMYECKUX
OpPraHUYECKUX COEJMHEHUI
COETMHEHHI
2 Pa3nen 2. YriaeBoaopoasbl 10
Tema 5. Ankanbl Jlexkuuss Ne2. AnkaHbpl. AJIKEHBI. 1
Ankunel.  [uensl.  CrocoObl
MOJTY4YCHHUS. XUMHUUECKUE i
CBOIICTBA.
On-line 2
Jlaboparoprast  pabora  Ned. TECTUPOBAHUE,
ATKaHBI WHAWBHUYyaTbHOE
3aJjaHue
Tema 6. ATKeHBI I
aboparopHass pabora  Neb. WHIMBUTyJIbHOE
AJIKEHBI. KauecTBeHHBIN 3aJIaHue, 3aIlnuTa 2
(YHKUIMOHANBHBIA ~aHAIW3 Ha nabopatopHoi
KpaTHYIO CBSI3b. paboThI
Tema 7. AIKUHEL On-line
Jlaboparopnass pabora  Ne6. YK L1, TECTUPOBAHUE, 1
AJKUHBL YK1.2, WHIMBHTy AJIbHOE
YK 1.3, 3aJlaHue
Tema 8. JlucHbI YK 1.4, 1
YK 1.5 On-line
JlaGoparopHas pabora Ne7. TECTUPOBAHUE,
Juensr. WHWBHUTyaIIbHOE
3a/laHue
Tema 9. ApeHsr Jlekms Ne3. Apensl. Mertomabl 2
MOJTy4eHUS, XUMHYECKUC
cBoiicTBa. Teopusi 3amMenieHus: B
apoOMaTHYECKOM psay. i
WHAYKTUBHBIN M ME30MEpPHBIN
3¢ HeKThI.
KOHTPOJIbHAsA 1
Jlaboparophast pabora Ne 8. pabora (TemsI 5-9),
ApeHbL. VHWBHUTyaJIbHOE
3aJ1aHue
3 Paznen 3. ®yHKIHOHAJIBHBbIE MPOU3BOJAHbIE YTI1€BOI0POI0B 14
Tema 10. Jlexkuust Ned. | VK 1.1, ’ - 2

17




Dopmu-

Ne . Bug Koa-
HasBanmue pa3aena, Ne u Ha3BaHMe JIEKIUIA/ pyembie
n/ . KOHTPOJILHOI'O BO
o | Tembl JIA00PATOPHBIX 3AHIATHI KOMIIeTe e 4acoB
HIIUH
T'anorenonpounsBoansie. | ['aoreHonpou3BOIHbIE. YK 1.2,
CroupThl 1 PEHOTBI Crouptel 1 deronsr. CrocoOwr | YK 1.3,
MIOJIy4CHUS. Xumnueckue | YK 1.4,
cBoiictBa.  KucmotHocte u | VYK 1.5
OCHOBHOCTb. AMUHBL. MeTOTBI
MOJTydeHUs, XUMHYECKHE
CBOMCTBA.
2
Jlaboparopnast pabGora No 9. On-line
I"amorenompon3BoaHbIE TECTUPOBAHHE,
yraeBomoponoB.  Crouptel U MHANBHUyaTbHOE
(eHOBI. KauecTBeHHsIi 3aJaHue, 3a1ITa
(YHKIIMOHANBHBI aHaMW3 Ha nabopaTopHOM
TUAPOKCHIIEHYIO TPYIIILY. paboTHI
Tema 11. AMunbI Jlextust Ne5. Oxco-coennHeHUS 2
(anmpaeruapt u KETOHBI).
Mertonbt MOJIY4YCHUS, i
XUMUYECKHE CBOMCTBA.
Jlaboparopnast pabora NelO. !
AMUHBI  TIpeAeNbHOr0  psja. .
OCHOBHOCTb aMHHOB, On-line
TECTHPOBaHHE
3aBHUCHMOCTh OCHOBHOCTH OT
CTPOCHHUSI.
Jlaboparopnast pabGora Nell. 3alUTa 2
KavecTBeHHBI nabopatopHoi
(YHKIIMOHANBHBI aHaMW3 Ha paboThI,
aMUHO-TPYTIITY KOHTPOJIbHAS
pabora (Temsb 10-
13)
WHWBHUTyaIbHOE
3aJjaHne
Tema 12. JlaGoparopnast pa6ora Nel2. On-line 1
OxkcocoeHEeHUS Oxco- TECTUPOBAHUE,
KCO-COETMHEHUS
WHWBHUyaIbHOE
3aJjaHue
Tema 13. KapOonossie | Jlekuus  Ne6.  KapOGonoBbie 2
KHCTIOTBI KHCIIOTHI W WX TPOU3BOJHEIE.
JukapO6oHOBBIE u -
HeTpe/ieNbHbIC KHCIIOTHI.
JIntmael. Meita. Bocka.
JlaGoparopnast pabora Nel3. On-line
KapOoHOBBIE KHCIIOTHI. TECTHPOBaHHE, 2
KauecTBeHHEBIN WHAUBUIAYAIBHOE
(YHKIMOHANBHBIA ~aHAIW3 Ha 3aJ]aHKe, 3aIUTa
KapOOHUIIbHYIO u nabopaTtopHoi
KapOOKCHUIIHHYIO TPYIIITHL. paboThl
4 Paspeu 4. I'erepodyHKIIHOHATLHBIE COETMHEHHS 4
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Dopmu-

Ne . Bug Koa-
Haszpanmue pa3aeda, Ne 1 HazBaHMe JEKIUii/ pyemMbie

n/ . KOHTPOJILHOI'O BO

o | Tembl JIa0OPATOPHBIX 3AHATHI KOMIIETE RO 4ACOR

HI[UH
Tema 14. Okcuxucnorsr | Jlekuus Ne7 Oxkcu- u On-line 2
OKCOKHCJIOTEI. XuMuuecKne TECTUPOBaHHE,
CBOIICTBA. Kero-enonpHas HHAUBUAYATHEHOE
TayTOMEPHSI. 3ajaHie
JlaGopaTtopHas padota Nel4. 1
OKCHKHCIIOTEI. YK 1.1, On-line
YK 1.2, TECTHUPOBAHME,
YK 1.3, HHIMBUyalbHOE
YK 14, 3ajaHue
VK 1.5
Tema 15. Oxcokucnorel | JlabopatopHass pabora Nelb. 1
Oxkcokucinotel. KeTo-eHonbHas KOHTPOJIbHAS
TayTOMEpUsl. pabora (Temsl 14-
15)

5 Pa3nen 5. OnTuyeckasi u3omepust 4
Tema 16. Onrtuueckas | Jlexuust No8 Jlunuapr. 2
U30Mepust Ontuyeckast usomepust. Caxapa | YK 1.1, -

(MOHO-, TH- U TIOJIUCAXAPU/IBI) VK 1.2,

JlaGoparopuass pabora Nel6. | VYK 1.3, On-line 2
[onsitue ontuyeckoii | YK 1.4, TECTUPOBAHMKE,
usomepun. Acummerpudeckuii | YK 1.5 VHIUBHIYaJIbHOE

aToM yriepoja. 3a/1aHKE

6 Pa3nen 6. [Ipupoanbie coetmHeHNsE 10

Tema 17. JIunmuasl Jlexkums Ne9. AMHHOKHCIIOTEI, 2
oenku. ['ereponukiel. IlonsTHe
O  CTPOGHHMH  HYKJIEHHOBBIX i
KHCJIOT.
JlabopaTtopHas paGora Nel7. On-line 2
Junaer. TECTHPOBaHMUE,
UHIABUIYATBHOE
VK 1.1 3aaHue
Tema 18. Caxapa JlaGoparopnast pabora Ne 18. VK 1'2’ 2
Caxapa. Momocaxapuzpl. |y 1'3’ MUHAWBUIYaJIbHOC
Jucaxapusl. [Tosucaxapujisi VK 1. 4 3ajianue (1o 6ase
KauecTBeHHBIE  peakiuu  Ha VK 1. 5' JlaHHBIX), saita
caxapa. nabopaTopHOM
paboThI
Tema 19. | Jlaboparopuass pabora Ne 19. 4
AMUHOKHCIIOTEI U | AMUHOKHUCIIOTEL IMentuner. HHIUBHIYAILHOC
Oenkn benku. KaduecTBeHHbIE peakiiuu 3a/1aHue, 3auTa
Ha aMHUHOKHCIIOTHI ¥ OEJIKH. 11abopaToOpHO
paboThl

7 Pazpnen 7. NeTepouukinyeckue coeJuHeHUs 4
Tema 20. [Tatuunennsie | Jlaboparopnas pabora Ne20. | VK 1.1, 2
reTePOLUKIIBI [IsaTruneHHsle YK 1.2, On-line

rETEPOIUKINYECKUE VK 1.3, TECTUPOBAHUE
COCIUHCHMS. VYK 14,
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Ne . Popmn- Bun Koa-
o/ Ha3Banmue pa3gena, Ne u Ha3BaHHe nelcmmi pyembie AT DT B0
TEMBI ﬂaﬁopaTopﬂmx 3aHATHHU KOMIIETE
n — MeponpHUsITHS 4acoB
Tema 21. | JlJaboparopuass pabGora Ne2l.| VK 1.5 WHIUBUAyAITEHOE 2
[lecTnuneHHsie [lecTruneHHbIe 3amanwue (1o
TCTCPOLUKIIBL TFETCPOLUKIINICCKUC BHpTyaﬂLHOﬁ
COEeIMHEHHUsS. ApOMAaTUYHOCTb. nabopatopun).
CsoiicTBa. Urorosas
KOHTPOJIbHAasA
pabora (Tembl 16-
21)
Ta0muna 5
Hepequb BOIIPOCOB VISl CAMOCTOATEC/ILHOI'O U3YYCHUA TUCIUILINHDBI
Ne | Haspanue paszgena, | Ilepedyenb paccMaTpuBaeMbIX BOIIPOCOB /ISl CAMOCTOSITEIHLHOIO
n/n TeMbI H3Yy4YeHUs
Pa3nes 1. OcHOBBI OpraHn4ecKoii XMuMHHU
1. | Tema 1. | AtomHble ¥ MonekylnspHele  opOutanu.  ['ubpuauzamus.
Teopernueckue WNupykTuBHBIH 3GdekT u 3ddexT conpspkeHus. [ oMoIMTHIeCKUE 1
OCHOBBI TeTEPOIUTUUYECKUN pa3pbiB CBsI3U. OHeprus cBs3u. llepexomHoe
OpraHWYECKON XMMHH | COCTOSIHUE, SHEpreThudeckass KpuBas. Teopus TETpadIpHUieCcKOro
aroma yriepona (Baut-I'odd u Jle-benn). (komnerenmus OTTK-1)
Tema 2. Ilpuémer u | OnpeneneHue yriiepoja, BOJIOPOAA, a30Ta, TaJOrCHOB, CEPHI,
METO/]IbI pabOTHI dbocdopa. OmnpeneneHre MOJISIPHON Macchl. BbIBOI sMmHpudecKon
dbopmyibl. [TorsITHE 00 YCTAaHOBIEHUU CTPOCHUS BEIIECTBA METOIOM
MOCJIEIOBATEIbHOM ~ JAECTPYKLIMM M BCTPEUYHBIM  CHHTE30M.
(xomnerennus OITK-1)
Tema 3. | Okco-cunte3.  [IpakTMdeckoe  HUCHONB30BaHHWE  PACTHTEIHHBIX
Opranunueckue caxapoB, KUPOB, TEPIICHOUOB, AIKAJIOUIOB, CTEPOUIOB B MHIIEBOU
BelecTBa OMocdepbl | MPOMBIIUIEHHOCTH,  CEIbCKOM  XO3siiicTBe, Meaunuue. [lytu
WCIIONB30BaHUSI OWOMACCHI JKMBBIX OPraHU3MOB CYIIM U MODS.
VckyccrBennas numia. (kommerernus OTTK-1)
Tema 4. ®usuko- | [lonstue 0 ra30kKMJIKOCTHOU xpomarorpapuu "
XUMHUYECKHE METOJIbI | BRBICOKOO(P(GEKTUBHON KUAKOCTHOM  xpomarorpaduu. (BDXKX).
UCCIIEIOBaHUS VY aenbHoe BpallleHue IJIOCKOCTH MOJISIPU3AIIIT
OpraHUYECKUX MJIOCKOTOJIIPU30BAHHOTO CBETA. Merton XpoMaro-macc-
COEMHEHHI CIIEKTPOMETPUHM KaK OCHOBHOM CHOCOO aHaimm3a cocTaBa cMmecei
oprannyeckux BemecTs. (kommerennus OITK-1)
Paznen 2. YrieBonopoabl
2 Tema 5. Ankanbl [Tonsatue o xoudbopmaruu. Pamukanbsl (aaKuWiibl): ONpEACIICHHE U

Ha3BaHud. Haxoxnenue ankaHoB B npupoge. CHHTETHYECKUE MOIO-
[IUe CPeNICTBa, MpoOIeMa YHUUTOXKEHUS WX OTXOM0B. (KOMITETCHIIHS
OIIK-1)

Tema 6. AJIKeHBI

[lonoxutenbHpli W OTPULATENBHBI  WHAYKTUBHBIA  3(QexT.
Crepeocnieruduueckas nonumepusanus. CBONCTBa MOJIMMEPOB U UX
pa3nuuus B 3aBHCHUMOCTH OT KoH(purypamuu uenu. lIpumenenue
MOJTUMEPOB B TPOMBIIIIEHHOCTH, CEJIbCKOM XO3sIiicTBE M OBITY.
(xomnerennus OITK-1)

Tema 7. AJIKUHBI

Texnuueckoe IMPUMCHCHUC aAlCTUIICHOB. MeTtoapl I/I,[[eHTI/I(bI/IKaLII/II/I
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n/n

Ha3zBanmue pa3nea,
TeMBI

Ilepeyens paccMaTpUBaeMbIX BOIPOCOB /IS CAMOCTOSITEILHOTO
H3y4eHHs

ankuHoB. (kommereHmus OITK-1)

Tewma 8. [luensl

JIMBUHUIIOBBIN M U30IIPEHOBBIM CUHTETHYECKHUE KayuykH. [IoHsTHE O
JIMHEWHBIX U MPOCTPAHCTBEHHBIX Nonumepax. HuskoremmneparypHas
nojumMepu3sanus. Conomumeps! (komnereHims OITK-1)

Tema 9. Apensr

[Tonstue o pesonance. Homenknatypa u u3omepusi yriieBoJOpOIOB
psiga OeH305la. AKTHBHUpYIOIIEE BIMSHME  HUTPOIPYINI  Ha
HyKIeoWIbHBIH  OOMEH aromMa TrajoreHa, CBS3aHHOTO  C
apoOMaTHYeCKUM  SApOM. MexaHu3M peaklud ¢ TEPEeXOJHBIC
cocrosiHus.  [loHATHE O  MOJUUMKIMYECKHMX  apOMaTHYECKUX
COCINHCHUSIX. Kanueporensi. MeTtonabl UACHTH(DUKAITIH.
(xommetennus OITK-1)

Paznen

3 OYHKIMOHA/IbHbIE TPOU3BOJHbIE YIJIEBOI0POI0B

Tema 10.
l"anoreHonpons3BoHbI
e. CnupThl 1 (heHOIIbI

NunykruBabii dddext. [Tonyuenne droprnponsBoausix. Ju-, Tpu- u
IIOJIUTAJIOT€HOIIPOU3BOAHBIC YTIE€BOAOPOIOB. XuMHYECKUe
0COOEHHOCTH TaJIOTEHONPOU3BOAHBIX C HECKOJbKHMH aTOMaMu
raJloreHa y OJIHOTO yIJIEPOJHOTO aroMa. MeTobl HIeHTU(UKAITUH.
Xnopuctelid  BUHMI, TpuUdTOp- U TETPaPTOPITHIEHBI, UX
nonumepu3anysi W 3HadeHue. Ilmactuku. Tedmon. CHITUKOHEIL.
Hanonuurenu, miactudukaropsl, crabunuszaropsl. I[Ipumenenue
raJIOr€HONPOU3BOIHBIX B CEJIBCKOM XO035ICTBE.

JIByXaTOMHbIE CIUPTHI - B3aUMHOE BIMSHUE JIBYX (YHKIMOHAIbHbIX
rpynn. Okcua 3TuieHa. TuieHxiaoprugpu. Jluokcan. Mx coiicTaa.
I'mauepuH, ero pacnpocTpaHeHUWE B IPUPOAE U TEXHUYECKHE
criocoOsI omydyenus. [ mumeparsl. [IpoayKTel OKUCIIEHUS TIAUIEPUHA.
I'munepuapl. Otiinune ¢GeHonoB oT cnupToB. IIpocTeie U ClOXKHBIE
s¢upel. HutpodeHonsl, WX TOIy4YeHHE, CBOWCTBA W 3HAUYCHHE.
[TukpuHoBast kucinoTa. [IByxaToMHbIE U TpexaTOMHbIE (DEHOJIbI:
MUPOKATEXUH, PE3OPIHH, THIPOXMHOH; HUX CTPOEHHE, CBOWCTBA U
3HAUEHHUE. Bsaumnoe IIPEBpALICHUE XUHOH-THJIPOXUHOH.
Xunruapos.  Iluporamion,  ¢GJIOpOrIIONUH,  OKCUTUIPOXHHOH.
CroupThl apomatudeckoro psaa. (kommerenims OIMTK-1)

Tema 11. AMuHBI

Kondopmanuu mpou3BogHbIX aMMHaKa, 0OCOOEHHOCTH UX HU30MEpHHU.
YeTBepTUUHBIE AMMOHUEBBIE OCHOBaHMs. /luaMuHbI. AMHUHOCIIUPTSIL:
OTaHOJIaMHH, XOJIMH; WX CTPOCHHUEC, HaXO0XICHUC B MPHUPOIC.
AnernnxonuH. XnopXouuHxJIopuJ. CHHTETHYECKHE MOJUaMHUIHbIE
BOJIOKHA: HEWJIOH, KanpoH. (kommereHims OITK-1)

Tema 12.
OxcocoeuHEHUS

CXoACcTBO M pazivuyue ajbJerujoB M KeToHOB. dopmanuH.
[Tapadopm.  VYkcycubrit  anpaerun. AmeroH.  HempenenbHbie
IBJIETUABL: AKPOJEHUH, LUTpalb (HAaXOXJIEHHE B MpPHUPOJE U
3HaueHue). AuneropeHoH U OeH30()eHOH Kak MpUMep KETOHOB
apomarudeckoro psaga. Butamunsl rpynnsl K. Ilonstue o xuHOHAX.
(xomnerennus OITK-1)

Tema 13. Kap6oHOBEIE
KHCJIOTHI

HNonoobmennbie cMonbl. MypaBbuHasg kuciota. HaxokaeHue B
npupone. YkKcycHas kuciota. llanbMuTvHOBas M cTeapuHOBast
kucnoTel. Aneramun. lloamakpunamuj, MolIydyeHHe, CBOMCTBa H
NpPUMEHEHHE B CeJIbCKOM Xo3siicTBe. TepedTaneBass KucioTa u
CHHTETHYECKOE BOJIOKHO Ha e€ ocHoBe (mnaBcaH). J[lpyrue
CUHTETHUYECKUE BOJIOKHA: KalpOH, HAlIOH. AKpUiIOBas KUCJIOTA, €€
a¢upsl, HUTpUI. MetakpunoBas kucnota. [Imactmaccel Ha ux 0ase
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n/n

Ha3zBanmue pa3nea,
TeMBI

Ilepeyens paccMaTpUBaeMbIX BOIPOCOB /IS CAMOCTOSITEILHOTO
H3y4eHHs

(oprcrekio). @ymapoBasi 1 MaJIEMHOBAsE KMCIIOTHI. Pa3irune cBOHCTB
reoMeTpuueckux u3omepoB. OiienHOBas, IMHOJIEBAS U JTMHOJICHOBAS
kuca0Thl. (kommnerenis OITK-1)

Pa

3nea 4. Terepo()yHKIMOHAJIBLHBIE COCUHEHNS

Tema 14.
OKCHUKHCIOTHI

S16n04yHas um BUHHAsA KuCHOTHI. JIuMoHHas kucnora. [lomyuenue u3
IPUPOAHBIX HMCTOYHMKOB. CBolicTBa M npumMmeHeHue. [‘amnosas
kuciaoTa u TanuH. (kommerenius OITK-1)

Tema 15.
OKCOKHUCIIOTEI

Konpencauns Kigitzena. KeToHHOE M KHCIOTHOE pacLICIUICHHE.
(xommetennus OITK-1)

Pa3nes 5. OnTuyeckasi u3oMepus

Tema 16. Onrnyeckas
U30MepHs

VYaenbHOoe BpalleHUE, MNOISIpUMETpbl. Tpeo- U  3pUTPOHOPMBI.
CrocoObl  pazzieneHust pameMaroB. YacTUYHBIH W aOCONIOTHBIN
acuMMeTpudeckuii  cuHTe3.  OnTHueckas  aKTUBHOCTh  0e3
aCUMMETPUYECKOro artoma yriepona. Ilonstme o nuHaMuuyecKon
crepeoxumun. (kommerenipst OITK-1)

Pa3nen 6. [IpupoaHbie coeTMHEHUs

Tema 17. JIuntuae:

IIporopkanue KupoB, mHoIMMEpHU3aLUsd Maceld. |exHu4yeckas
nepepaboTka U ucHojib3oBaHUE. DUZMKO-XHMHUUECKOE OOBsSCHEHHE
MOIOUIETO AEUCTBUS MbLUIa. ICKYCCTBEHHBIE MOKOIIUE CPEICTBA, IPO-
OjeMa YHUYTOXXKEHHMs UX OTX0A0B. Bocku, onuda, CHKKaTHUBBI.
®docdaruapl, JeUUTUHBI, KedanuHbl. buosornyeckoe 3Ha4eHUE: poJib
CIIO)KHBIX JIMIMJAOB B (OPMHUPOBAHMM KIETOYHBIX MeMOpaH.
(xomnerennus OITK-1)

Tema 18. Caxapa

R, S-momenxiarypa. AHoMepbl. OOmme crnoco0bl MNOTyYEHHUS
MOHOCaXapuJO0B ¥3 MHOTOATOMHBIX CIHHUPTOB, OKCHAIIBJCTH/IOB,
OKCHKETOHOB W TonucaxapuaoB. [ muko3uasl. OHOBBIE U caxapHbIE
KHCIIOTBI. DnuMepu3anus. ACKOpOWHOBas KHCIOTAa. JIeKCTpHHEL.
PacmipocTtpanenue B mpupone u 3HaueHue. VIHymWH: cOCTas,
TUIPOSN3 ¥ 3HadYeHHe. [[OHATHE O TeMUIIEIUTION03aX M MEKTHHOBBIX
BemectBax. (kommnerernus OITK-1)

Tema 19.
AMWHOKHCIIOTBI u
Oenku

OTnenbHbIE TPEACTAaBUTENH: TJHWIWH, QJIAaHWUH, BaJMH, JICHIINH,
W30JIeHIIMH, CepUH, TPEOHWH, IUCTEHH, LUCTUH, METHOHHH,
aMUHOKaNpOHOBast KHCIIOTA. [IpencraBurtenu
JTUaMHUHOMOHOKApOOHOBBIX KUCJIOT: aprUHUH (OPHUTHH) U JIU3UH, UX
cBoiicTBa. JlukapOOHOBBIE aMHUHOKHUCIOTBHL. AcHapariHoBas H
TIIyTAMUHOBasE KHCIOTHI M HMX aMuAbl (acmaparvH, TIyTaMuH).
ApomaTthyeckne  aMHHOKHCIIOTHI: (deHunanaHuH,  TUPO3HUH.
letepouukinyeckue  aMHUHOKHUCIOTHI:  TMPOJIMH,  OKCHUIIPOJIHH,
tpuntodan, ructuauH. CuHTE3 OENKOB Ha TBEPIABIX HOCHTEISX
(Mepudunpa). MuorooOpasue OeITKOB M WX pPOJb B TMPUPO/IE.
Ousnueckue W XUMHYECKHE cBoMcTBa OenkoB. Ocaxnenue,
M30dJIeKTpudeckass Touka. KHCTOTHBIE ©  (epMEHTATUBHBIN
ruaponu3. Krnaccudukamus OenkoB. Ilpobimema wHcKyccTBEHHOM
nuniy. (komnerennus OITK-1)

Pasnen 7. 'ereponukianyeckne coeTMHEHUs

Tema 20.
Ilsatnunenaeie
TeTEPOLUKIIBI

IMuppon kak cTpykTypHas enuHuna mnopdupuHoB. HuHpomn.
PeakunonHnas cniocoOHOCTh B-monoxenus. TpunropaH U TPOAYKTHI
ero Meraboinu3Ma: TPHUNTAMHUH, HMHJIOJWIYKCYCHas — KHUCJIOTa

(rerepoaykcut). CepoTOHMH, ero OWOJOrMYECKOe 3Ha4YeHHE.
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Ne | HaszBanmue pasgena, | IlepedeHb paccMaTpHBaeMbIX BONIPOCOB JJIsl CAMOCTOATEIBLHOTO
n/n TeMBI H3Y4YeHHs
INcuxorensr: JICJI, ncunonun (kommerermms OITK-1)
Tema 21. | IlaccuBHOCTh MUPUAMHA B PEAKLUAX SICKTPOPUIBHOTO 3aMEICHHS.
[llectnuneHHsle Huknsl ¢ HeckoabkMMHM TrerepoaTomMamu. Lluroxkunusbl. ['pymma
FeTCPOLUKIIBI nrepuauHa. [Ipon3BoaHbIe TUPAHOB: O- U Y-IIUPOHBI, COJIM UPUIINS,
XpOoMOH, (hiaBoH u aHToIMaHbl (komnereHius OITK-1)

5. O0pa3oBaTe/jibHbIC TEXHOJIOTHHU
Tabnuma 6
IIpyMeHeHNe AKTHUBHBIX U MHTEPAKTUBHBIX 00Pa30BaTeJIbHBIX TEXHOJIOTHIl

e HaumeHoBaHHe MCIO/Ib3yeMbIX AKTHBHBIX M
/' Tema u popma 3ansaTHst HHTEPAKTUBHBIX 00pa30BaTeIbHbIX
TeXHOoJI0ruii (popm o0ydeHust)
1. | Apensl. Teopus snextpodpmibHoro | JIP | MHdopManmoHHble 1 KOMMYHUKAIIMOHHBIE
3aMEIIEHUs] B apOMaTUYECKOM Py TEXHOJIOTHH (paboTa ¢ yueOHO-METOMIECKUM
TIOPTAJIOM)
2. | Okcu- u okco-kucnotsl. Ontuueckas | JIP | MadopmannonHbie 1 KOMMYHUKAITUOHHBIC
U30MEPHUs TEXHOJIOTUH (paboTa C NEKTPOHHBIMU
pecypcamu)
3. | AMuHBI JIP | UadopmManmoHHbIE 1 KOMMYHHUKAIIMOHHBIE
TEXHOJIOTHH (paboTa ¢ yueOHO-METOMIECKUM
TIOPTAJIOM)
4. | T'erepoluKIMYECKUE COCTUHEHHUS. JIP | UnpopMannOHHbIE U KOMMYHHUKALIMOHHbIE
ApOMaTUYHOCTh I€TEPOLIUKIIOB TEXHOJIOrHH (padoTa ¢ AIEKTPOHHBIMU
pecypcamu)

6. Tekymuii KOHTPOJIb YCIIEBA€MOCTH U MIPOMEKYTOYHAA aTTeCTALUSA MO
UTOraM OCBOEHMSI JUCIHUIIUHBI

6.1. TunoBble KOHTPOJIbHbIC PadOThI, TeCTbl, WMHAMBHUAYAJIbHbIC 3aJaHMS,
BOIPOCHI K OMPOCY M0 TeMaM, BOIPOCHI K IK3aMEHY

IIpuMepnI KOHTPOJBLHBIX Pa00T
on-line TectupoBanue Ha mwiarpopme Moodle
sdo.timacad.ru

Bapuanr 1
1. Ha3BaTe coennHeHue 1o HOI\I/_I|6HKJ'IaType HIOITAK:
M3
CH, CH,
a) 2,2,4-TpUMETHITIEHTaH 0) 2,4,4-TpuMeTuINIEHTaH

B) M3onponui-mpem-oytunmeran 1) 1,1,1,3,3-nearamerunmnponan
2. Kakoii aToMm yriepoza jierde BCero XJI0pupyercst B COCMHCHUN?
L 2 ©

(4CH,4
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a) 1 0) 2 B) 3 r)4
3. Kakoe coenunenue noyyuurcs npu peakuuu Bropia u3 6pomucroro stuia’?

a) OyraH 0) aTHIICH B) OyTeH T') IpoIaH

4. KakoBa npupoja cBsizu a3oT — kuciaopoa B CH3zNO,?
a) HOHHAas 0) KOBaJICHTHAsI HETIOJSIpHAs
B) KOBaJICHTHAs MOJISIpHAs ') CEMUIIOISIpHAs

5. Ykazath paaukan "u300ytun':

a) CH3—CH,—CH,-CH,— 6) (CH3), CHCH,—
B) CH3—CH—CH2—CH3 T) (CH3)3‘C
|
BapuanT 1
CHy
CH;—CH,—C—CH,—CH
CH CH,
CH,

1. Kakoe Ha3BaHME COOTBETCTBYET JAHHOMY YTJIEBOJIOPOIY?

a) 5-MeTuiI-3-3THITEKCECH-2 0) 5,5-muMeTHI-3->THIINICHTCH-2
B) 1,1-nqumeTmin-3-3TUnmenTeH-3 r) 2-MeTWI-4-3TUITeKCeH-4
2. CKOJIBKO U30MEPOB UMEET NIEHTUH?

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

3. KakoBa aiekTpoHHas mpupoia TBORHBIX CBs3el B OyTaaneHe?
A)CUT O)mum B)GUG T)O,TUT

2) CH,—CH—CH, 6) HaC—CH,—COOH

B ~—CH—C?
CH=CR=Cy OH OH

4. Yro momyduTtcs npu okucieHun npormmieHa KMnQO, B HeliTpabHO# cpere?
5. UTo mony4uTCs MpU IEUCTBUM AllETUIEHA HA YKCYCHBIA aJIbJACTUA?

a) H,C=CH—C-CH, 0) HCEC—QH—CH:;
Il
O OH 0
B) HCEC—ICII—CH3 r) HZCZCH—CHZ—C(H
O
Bapuant 1

1. Ykaxure popmyy arieTodeHOHa.
2. YKaXuTe rpyIIHUPOBKY, OTHOCAIIYIOCS K OpHEHTaHTaM 1-To poja.

C CH, O- C CH, O-CH,
a) ©/ 6)©/ B)@EC CH T) ©/ 24



a)-NO,  6)-Cl B)-COOCH;  1)-NO
3. Ykaxure ApOMaTUYCCKOC COCANHCHHC.
CH, CH,

S s e\
H,C CH,

H™ CHy

4. YKaxuTe cilydaid COrjlacOBaHHOW OpHUEHTAIUH.
5. YkaxuTte GopMyiy OpoayKTa okucieHus Toayona (KMnO,, HY).

Bapuanr 1
1. Yxaxute popMyay BTOPUYHOTO CIIUPTA.
CH,
H3C C CH3 H3C CH CH, CH3 CH,-OH H3C'(|3H-CH2-CH3
B r) CHZ'OH
CH3
OH OH OH Cl
a) 6) @ ) @[
HO4 S Cl

SO4H
COOH CH, CH,COOH
oI v W
COOH

2. Vxaxure GpopMyiy BEIIECTBa, B KOTOPOE U30MEPU3YETCS COCTUHCHUE

HyC-C=CH-OH == ?

CH,3
CHs O CHj
a) 6) O B) O r) CHj

3. Ykaxure Gpopmyiry mpoyKTa, MOTYyUdaromerocs Mpyu BHYTPUMOJICKYIISIPHOM
JerupaTanuu 6mop-0yTaHona.
a) CH4-CH,-CH=CH, 6) HyC-CH-CH,
CH,
B) H,C-CH, r) HyC-CH=CH-CH,

4. Vxaxure popMyiy BelIeCcTBa, KOTOpoe Oy/1eT OpOHUPOBATHCS Jierde
BCETO.
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QO 0, A, QL
CH, OH Cl

5. Ykaxute hopmyiny eHosTa HaTpHs.

a) CeHsONa 6) C,H;ONa
B) Na,CO, r) CH;COONa
Bapuant 1

1. Kakoe coenHeHue BIIAETCS XJIOPUCTHIM TETPAMETUIAMMOHUEM ?
a) [CH,NH,fCT  6) [(CH),NH,JCT ) [(CH),N[CT 1) [(CH),NH] CI

2. B kakux yclOBHSX TPOTEKAeT peaklus MPeAesbHBIX YTIEBOAOPOJIOB C
XJ0pom?
a) 0e3 KkaTanu3aTopa 0) rpu HarpeBaHuu
B) B IPUCYTCTBUM HATPUS I') Ha CBETY

3. Kakoe u3 coelMHEeHMI MOTYyYUTCs TP BOCCTAHOBIICHUN
CH3CH,CH,CH,CN ?

.0
a) CHBCHQCHQCHQC:

6)CH3CHQCH2-CH2C33
4. Kakast peakius HarmMcaHa HEBEPHO?
a) CHg-1 + NH, CHy'NH,
6) CHz-1 AgNO, —= CH5'NO,
B) CHj-1 HCI CH,;-Cl
r) CH;-1 KC=N——> CHj3CN

HI
Agl
HI
KI

+ + + +
+ + + +

5. Kakou nHtepBai 3saueHnii pH cOOTBETCTBYET BOAHBIM pacTBOpam
anupaTuuecKux aMUHOB?
a)ypH=9-10 6)pH=6-7 B)pH=3-4 r1)pH=1-2

Bapuanr 1
1. Vkaxure, kakasi U3 MPUBEAEHHBIX CXEM H300pa)kaeT MPOIECC aabJA0JbHON

KOHJIEHCAIlMU NTPOIMOHOBOr0 aJIbJIETUAA.
+ CH3CH2C\H—> CH3CH,CH-CH-CZ

OH CH3
O O OH

OH O
r) CHECH,CZT + CH;CH,CZQ —= CH,CH,CH=CCZ]}
CH,

2) CHiCH,CZ

6) CHyCH,CED + CH,CH,CEQ z0
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2. Kakoe u3 mpuBenEHHBIX BEIIECTB oOpa3yercs Mpu OpOMUPOBAHUU
MacJISTHOTO anbaeruaa?

a) Br CH,CH,CH,CZ 6) CHyCH, CH-CZ
Br
8) CH4CH,CH,CHB, r) BrCH,CHCH,CZ
Br

3. Ilpu ruapaTanyy Kakoro ajJKkuHa o0pa3yercsi YKCYCHBIHN anbaerus?
a) CH;C=CCH; ©0) CH;C=CH B)CH=CH 1) CH3C=CC;Hs
4. C xakuM U3 IpUBEIEHHBIX BEIIECTB aMMHUAYHBIA PACTBOP OKCHIA
cepeOpa BCTYMAET B OKUCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKLIUIO "cepeOpsIHOro
3epkana"?
=0

CH
a)CH3C58CH3 6) CHyCH,0H ) CH‘;;C=O ) CH;CEQ

5. Kakoe u3 npuBeIEHHBIX BEIIECTB HE pearupyer ¢ KETOHaMu?
a) CeHsNHNH, 0) dbykcuHCEpHUCTas KUCTOTa
B) NH,OH r) HCN

Bapuanr 1
1. Kak Ha3wpIBaeTcsa cOeqUHEHNE

Cl,CH CHCH,CH,COOH ?
CH,

a) 2-metmii-1,1-nuxaop-5-neHTaHoBast KUCIOTa

0) 4-meTmi-5,5-1uxsopOyTaHOBAas KUCIOTA

B) 3-metui-4,4-nuxjaopOyTaHoBas KUCJIOTa

r) 4-MeTHII-5,5-ANXJIOPIIEHTAaHOBAasA KUCJIOTa

2. Ilpu oKuCIEHUHN KaKOTo KETOHA 00pa3yeTcsi CMECh TOJIBKO YKCYCHOM U
IIPOITMOHOBOU KUCIIOT?

CH, 9 CH; CH,CH, 9 CH,CH;  CHj (“3 CH,CH; CHj ICIZ CH,CH,CH4
a) o 6 0 B) O D¢

3. Kakoe coennHeHne NOJIyYUTCS MPU CyXOU MEPErOHKE YKCYCHOKHUCIIOTO

aMMOHMSA?

a) CH,BrCH,COOC ,Hs 6) CH{CHBr COOC ,Hs
_ —cH.~=0
B) H,C=CBr COOC ,H; r) HC=CH-CZQ.

4. Yo nonyuutcs npu aericreuu HBr na CH,=CH-COOC;,Hs?
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)QCOOH 6) H-C-COOH

a

COOH HOOC-C-H
H-C-COOH

B)HOOC CH, CH,COOH r) I
H-C-COOH

5. W3 kako# KUCIOThI HeJIb3sl ITOJTYYUTh BHYTPEHHUN aHTUIPU?

Bapuanr 1
1. Kakoe coenqnHeHue aBiageTcsa OKCUKUCIOTON?

a) CH,CH(OH) COOH 6) CH,(OH)-CH,HO
B) CHy-C~CHj r) CHOH
0

2. YTO nosy4yuTcs B pe3yJbTaTe PEaKIUN:

H,SO, (pa3baBneHnas) 5

CH4CH(OH) COOH

a) CH3 CH;OH 6) CHz—~CH—C=0
e
B)CH3-C-CH; r) CH;CHO + HCOOH
0
a) HOOC-CH,-COOH 6) HOOC -CH(OH) -CH,-COOH
B)HOOC -CH,~C{CH,-COOH  r) HOOC-CH,-CH-COOH
HO COOH COOH

3. Kakas (hopmyna COOTBETCTBYET TMMOHHOU KUCIIOTE?

4. Kakoe coelMHEHNE UMEET aCHMMETPUUECKHIN aTOM yTriiepoaa?
a) CH;OH 6) HOOC-CH(OH)-CH,-COOH

) HOOC-CH(OH)-COOH ) CH3-CH,-CH,-CHs

5. Kakoe coequnenue o0pa3yeTcst Ipu TUAPOIIU3€E O-XJIOPIPOINUOHOBOM

KHUCJIOTEI?
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 OTBEUYAET MUPPOITY?

H H



2. Kakoe u3 npuBeAEHHBIX BEeUIECTB AercTBUeM H,S npu BeICOKO#
TEMIEPATYPE MOKHO NPEBPATUTH B THO(PEH?
3. Kakas u3 npuBeéHHBIX POPMYJI OTBEUAET LINTO3UHY?

4. Kakoe u3 BeIIeCTB HAMMeHee YCTOWYHBO K JICHCTBUIO KUCIIOT?

X
H H H
NH,

SN e D N“>N—N
"L ¥ () U ")
- u

|
N NN

H H
oL o) wlJ ol
H

5. Kakoii rerepoiiukii BXOOUT B cOCTaB BuTaMuHa PP?
a) mupposl  O) MUPUAWH  B) TUPUMHUIUH T') MypyuH
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IIpumepbl HTHAUBUAVAJILHBIX 3aaaHul (CP) C npuMenenuneM mmubpoBbLIX

TEeXHOJOTHM

3agaHue 1o TeMe « AJTKaHbD)
Bapuanr 1
1. Kakoe u3 mpuBeeHHBIX HUKE HA3BAHUM JIJISl COCIUHEHUS
(CH3)3C-CH(CH3-CH(CHg), otBeuaet npasunam UIOTTAK ?
a) METUJI-U30-TIPOTTUII-mpem-0yTUIMETaH
0) 2,3,4,4-TeTpaMeTUIITICHTaH
B) 2,2,3,4-TeTpaMeTUIITNICHTaH
r) 2,2-TUMETUI-3-U30-TIPOMHIOyTaH
2. Kakoil W3 NpHUBENEHHBIX HIKE (HAKTOPOB CIOCOOCTBYET MPOTEKAHUIO
panuKaIbHBIX TporieccoB? OOBsICHUTE, UCTIONB3Ys 0a3y gaHHBIX ChemSpider.
a) MOJISIPHBIA PACTBOPUTEIH
0) oxXJaxxaeHue
B) MMPUCYTCTBUE KUCIOTHOTO KaTaau3aTopa
r) o0nyuenue Y O-cBeToM
3. BoccraHoBiieHrEe TaJIOWTHOTO ANKWIa MOJUCTHIM BOJAOPOJIOM MPHUBOJIUT K
yTIEBOJAOPOAY, KOTOPBIA Takke TOJNy4aeTcsl NpH IICJIOYHOM  IUIaBJICHUU
HAaTPUEBOW COJIM BAJEPUAHOBOM KHUCIJIOTHI. ECIM HMCXOIHBIM TaJOUIHBIA AJKWII
MOJBEPTHYTH peakuuu Biopma, To o00pa3yercss CUMMETPUYHO IOCTPOCHHBIN
H30MEp OKTaHa ¢ 4YeThIpbMsA nepBuuHbIMU aTomMamu C. Kak Ha3bIBaeTCs ajkui, C
KOTOPBIM TAJIOT€H CBA3aH B HCXOJJHOM BEILIECTBE:
a) H-OyTUI 0) emop-OyTui
B) mpem-0yTuil r) u30-0yTHNI
4. ITpu aeiicTBUU HATPUSL HA CMECh OPOMHUCTOTO U300yTHIIA 1 OPOMHUCTOTO 8mOp-
OyTuia 00pa3yeTcs CMECh TPEX OpraHuYeCcKUX coequHeHnil. Kakoe u3 ueTbIpex HIKe
Ha3BaHHBIX BEIICCTB He SIBJsIETCSl MPOAYKTOM peakiuu? OObsicHute, mouemy. s
ATOTO IMPOBEIUTE BUPTYAJIbHbIA OJKCIEPUMEHT B BHPTYaJIbHOM XUMHUYECKOU
J1abopaTopuH.
a) 2,5-TMMEeTUIreKcaH 0) 3,4-mUMeTHITeKCaH
B) 2,3-TUMETHITeKCaH r) 2,4-TUMETUIITEKCaH
5. Kakas obGnacte morsyomieHusi xapaktepHa s AedOopMallMOHHbBIX KoJieOaHuM
cessu C-H CHs-rpynn B UK cnekrpax? Jokaxute, ucronb3ys 0a3y JaHHBIX
PubChem.
a)1380cm ™ 6)1460cm ™ B)2900cm ™ 1) 1700 cm !

3aanue 1Mo TeMe «AJIKEHBD)

Bapuanr 1
1. HazoBute no Homenknatype MIOITAK coenunenue: CH,- C\: = CH - CH,
CH,- CH,
a) 2-3TII0yTeH-2 0) 3-MeTWINEeHTEH-2
B) 3-METUJITIEHTEH-3 r) 1,2-numeTtun-1-3tunsTunex

2. CymectByeT 13 u3omepubix rekceHoB (CgHyy), He cunrtas yuc-mpanc-
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M30MEPOB. YKAKUTE, CKOJIBKO U3 HUX MOTYT MPOSIBIISITH IIUC-TPAHC-U30MEPHIO:
a) 4 0)3 B) 5 r) 6
3. o kakoif peakiuy MOXXHO W3 MPOIUJICHA MOJYIUTh U30MPOMUIOBBIN CIIUPT?
OObsicHuTe, moyemy. J1jist 3TOro mpoBeAUTe BUPTYAIbHBIA SKCIIEPUMEHT B
BUPTYaIbHONW XUMHUYECKOH Ta00OpaTOPHH.

KMr:O4 - a)
H

oo

CHy- CH=CH, — b o
— B —— B)

H,0, H,0
Br,, [ KOH_

H,0

4. 13 ankeHa A mociie cieayrolleld cepruu NpeBpalleHruid MOIy4eH TOJIbKO
ykeycHbil anpaerun (CH3;CHO). YkaxuTe ucxoaHblii ankeH A.

HBr NaOH O, H,O

A——>b——>B r CH,CHO
CIIUPT
a) MEHTEH-2 0) rexcen-3
B) OyTeH-1 T) 3THJICH

5. B kako#t obnactu crnektpa [IMP nexar 3HaueHHS CUTHAJIOB STUIICHOBBIX

npoToHOB? JlokaxxuTe, UCIOJIb3ys 0a3y manHbix PubChem.
a)4,5-6,5m.1. 0)2,0-3,0 m.1. B) 6,3 -7,5M.51. r)1,3-2,5m.1.

3agaHue 1o TeMe «AJKUHbBDY
Bapuanr 1
1. CxoIbKO M30MEPOB UMEET alleTUIICHOBBIN yriieBoi0po coctaBa CsHg?
a)3 0) 2 B) 4 r)5
2. Kakoil aneTuseHOBBIA YIJIEBOJOPOJ 00pa3yercsl MpHu JIeruapupoBaHuu 3,4-
nuMeTuineHTeHa-1? OO0bsicauTe, modyemy. Jljis 3TOrO MpoOBEIUTE BUPTYAILHBIM
HKCIIEPUMEHT B BUPTYaJIbHOW XMMUYECKOI J1abOpaTOpHH.
a) 2,4-TMMeTUINEeHTUH-1 0) 3,4-TUMETUITICHTHH-2
B) 3,4-AUMETHINIEHTHH- 1 r) 2,3-TMMETUIIICHTHH-2
3. Kakoe 3nHauenue pK, xapakrepno miss C —H cBI3u B aleTUIICHOBBIX
yrieBogopoaax? O0bsICHUTE, UCTIOB3Ys 0a3y nanHbix ChemSpider,
a) 25 0) 33 B) 16 r) 28
4. YKaxXHUTe UCXOJJHOE COEAMHEHNE A B CIEAYIONIEH Cepuu MpeBpaleHun?

= NaNH
M»E M-B M %HT&:H-I-HH-?»

CrupT Cu,Cl,
a) 1,2-nuxnopOyran 0) 1,3-guxnopnponan
B) 1,2,3-TpuxisiopbyTan r) 1,1-nuxmopatan

5. Kakas mosioca MoOrJIOMIEHUsI XapaKTepHa i BaJeHTHBIX KosieOanuii =C-H
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CBsI3M B aneTiiieHax? Jlokaxwure, UCOb3ys 0a3y manHbix PubChem,
a) 3100 cm™1 6) 3300 cm™
B) 2600 cm™ r) 3400 cm™

3aganue 1o TeMe «J{ueHb
Bapuant 1
1. Ykaxure unTepBai nojocsl noraomenus C=C cpsa3u B UK-ciektpe AuEHOB.
OO®BsicHUTE, HCITONB3Ys 0a3y manHeIx ChemSpider.
a) 1600 - 1620 cm™ 6) 1650 - 1700 cm™
B) 1200 - 1220 cm™ r) 3000 - 3300 cm™
2. Kakue nueHsl jierdye BCTyNaloT B PEAKINIO TPUCOCTUHEHUSA?
a) IMEHbI C KyMYJIUPOBAaHHBIMU TBOMHBIMH CBS3SIMU
0) MEHBI C U30JUPOBAHHBIMU JTBOMHBIMU CBSI3SIMU
B) CONPSKEHHBIE TMECHBI
T') BCE MEPEUYUCIICHHBIE BBIIIE THIIBI JUEHOB OJJUHAKOBO
3. Uro oOpa3yercsa mpu JEWCTBMM HATpHUsl B YCIOBHSIX peakuuu Bropua Ha
XJOpUCThIA  amil. OObsicHuTe, modemy. JlJis 3TOro MNpOBEAUTE BUPTYaIbHBIM
HKCIIEPUMEHT B BUPTYyaJIbHOW XUMUYECKO J1aDOpaTOpHH.
a) Oyraamnen-1,3 0) rekcagueH-1,5
B) meHTaaueH-1,4 r) rentagueH-2,4
4. W3BecTHBl ABa NPUPOJHBIX MOJHMMEpPAa HM30NpPEHA - KaydyyK M TryTTanepya.
CKOJIBKO HM30MEpPHBIX MOJMMEPOB MOXET oOpa3oBarbcs B ciaydae 1,4-
nojuMepu3anuu 2,3-1uMeTniioyraauesa-1,3?
a)l 0) 4 B) 3 r)2
5. M3 xakoro WHCXOAHOTO COEOWHEHUS CUHTE3upyercs OyranueH-1,3 mo
JleGeneBy?
a) CH;- CH,-OH 6) CH;-CHO B)HC=CH r)CH,=CH-C=C
3agaHue o TeMe «ApEeHbI»

Bapuanr 1
1. CkOJIBKO M30MEpPHBIX apOMATHYECKUX OpPOMOIPOU3BOJHBIX COOTBETCTBYIOT
opyrro dhopmyne C;H;Br? a) 4 0) 6 B) 5 r)3

2. VYkaxwute NpoayKT ruapupoBanus 3 moisimu H, o-xcunona. OObsicHuUTE,
nmoyeMy. /s 3TOro mnpoBeAuTE BUPTYAJIbHBIA HKCIEPUMEHT B BUPTYyAIbHOM
XUMHUUYECKOH J1abopaTopuH.

a) 1,4-nUMeTUIIIMKIIOreKCaH 0) 2,3-TMMEeTHUITEKCaH
B) 1,2-TUMETHIIIUKIIOTEKCaH r) 3,4-TMMETUIITEKCaH

3. YraeBogopoa obeciBeurBaeT OPOMHYIO BOJY, J1a€T peaKIiMd ¢ aMMHUAYHBIM
pacTBOpOM OKcHua cepedpa, IpU OKUCICHHH 00pa3yeT OeH30MHyr Kuciotry. [lpu
ckuranuu 1 Monst ero oOpasyercs 352 © yrJeKUCIOro rasa. YKaxute HamOoJsiee
xapaktepHble nosockl noromienust B UK cnektpe atoro yrieBogoposa. Jlokaxure,
UCToNb3ys 0a3y nanubeix PubChem.

a) 3600, 2100, 1650 cm™
6) 3310, 2083, 1600, 1490 cm™
8) 3100, 1200, 740cm™
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r) 3400, 2300, 1000, 795 cm™
4. Ha cmech Tpéx yrieBojopoJoB: OpoMOeH301a, 7-OpOMTOJIyoJia 1 OpoMITaHa
nojaecTBoBasin HaTpreM. CKOJIBKO Pa3IUYHBIX APOMATHYECKHMX VYTIIEBOJOPOIOB

obOpasyercs mpu 3ToM? a) 5 0)3 B) 8 r) 6
5. YkaxuTte apOMATHIECKYK) CTPYKTYPY:
2

CH I

& &

A L 6)@ = r)

CH, I CH,

CH,

3aganue 1o Teme «I amorenonpou3BoHbie. CIUPTH U HEHOJIBI
Bapuanr 1
1. K kako#i u3 HalMCaHHBIX HIOKE (POPMYJT OTHOCUTCS Ha3BaHUE
5-0pom-4,6-muMeTu-5-3TunrenteH-3?

G
Br CHj C,Hs
C2Hs Br
8) (CHg), CHC-C(CH;),CH=CH-CHy 1) (CHg);CH-CH=C—C (C,Hy),
Br CHs,

2. B KakOoM W3 NEPEUYUCICHHBIX HWXKE COCIUHEHUI Hamu0oJiee MOJBHKEH aTOM
xJjiopa?
a) C2H5C1 6) (C6H5)3CC|
B) C6H5CH2C1 F) (CHg)gCHCI
3. Tomyonm moaBeprau  XJOPUPOBAaHWMIO HAa  CBETY W HOJYyYHIN
MOHOT'aJIOTEHIIPOU3BOJHOE A. 2-MeTuiarekcan noaBepriu OpOMUPOBAaHUIO Ha CBETY,
OCHOBHOM TMPOAYKT peakiuu o00paboTaau BOJHBIM pPACTBOPOM IIEJIOYH, K
MOJIYy4EHHOMY KHCIIOPOJCOJEpKAIIEMY BEIIECTBY MNPUOABUIM METAINTMYECKUN
HaTpUi U TPOJYKT peakuuu oOpaboTanu coeauHeHuem A. Kakoe u3 coenuHeHUit
nonyursid npu 3ToM? OObacHUTE, moueMmy. JlJis 3TOro MpoBEAMTE BUPTYaIbHBIN
HKCIIEPUMEHT B BUPTYaJIbHOW XMMUYECKO J1abOpaTOpHH.
a) 2-mMetmi-2-(o-xnopdeHokCu)rekcan  0) 2-MeTiI-2-(m-xs10pheHOKCH)reKcaH
B) 2-MeTHJI-3-(0CH3MUIOKCH )TeKCaH T) 2-MeTuI-2-(0CH3WIOKCH )TeKCaH
4. CKoJIbKO TIMKOB JOKHO Habmtonatbes B crnektpe [IMP mpem-GytunoBoro
ciuprta? Jlokaxure, ucnonb3ys 6a3y ganubix PubChem.

a) 1 0) 2 B) 3 r)4
5. Kakoii ciupt HauboJ1ee JIerKo JEeruapaTupyercs?

a) 2,3-nuMeTnin0yTaHomI-2 B) OyTaHoi-2

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

3aadue 1Mo TeMe « AMUHBD»

Bapuanr 1
1. Ckonbko m3omepoB uMmeet amuH C4Hq11N?
a) 8 0) 6 B) 4 r) 10
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2. K KakoMy THITy OTHOCHTCSI aMHH, KOTOPBIA JaéT MaJMHOBOE OKpAIMBAHUE C
benonpranennom u B MK crextpe mmeer aBe ciabble MOJOCHI IMOTJIOMICHUS B
o6nactu 3300-3500 cm™? O6BscHHUTE, HCMOB3Ys 6a3y naHuHbix ChemSpider.

a) BTOPUYHBIX MPEIEITbHBIX 0) MEepBUYHBIX aPOMATHUYECKHX
B) NMEPBUYHBIX MPEACIBHOTO psifia  T') TPETHYHBIX

3. Kakyto ctpykrypHyto popmyny umeer amud C4HyiN, eciu u3BECTHO, UTO OH C

a30TUCTOM KHUCIIOTOM pearupyer ¢ 00pa3oBaHHEM COOTBETCTBYIOIIETO CITUpTa?

a) CHgCHzCH(NHz)CHg 6) C2H5N(CH3)2
B) CH3CH2NH C2H5 F) (CHg)zCHNHCHg
4. Yxaxure npoAaykT peakiuu (X):
H2C\_/CH2 + NH3 X
O
a) NH,CH,CH,OH 6) NH,CH,CH,
B) NHZCHZCHZ CH3 F) OH CH2CH3

5. Kakoif U3 HIKENpUBEIECHHBIX aMUHOB OyAeT BCcTymnarh B peakuuio ¢ HNO,,
naBas  HUTpo3ompousBojgHoe? OObsicHuTe, mnoyemy. [ns a3Toro mnpomeauTe
BUPTYaJIbHBIN SKCIIEPUMEHT B BUPTYAJIbHON XUMHUYECKOU J1abopaToOpuH.

a) n300yTHIaMUH 0) METWJIPTUIIAMUH
B) mpem-OyTUiIaMuH ') TPUMETUIIaMUH

3aganue 1o teme «OKCOCOETNHEHUS»
Bapuanr 1
1. IIpn okucnenun kerona no [lonoBy nonyymnu cMech YKCyCHOM, IPOIMHMOHOBOM,
M30MAacCJIsIHOM ¥ M30BAJIEPUAHOBOM KMCIIOT. KakoBa cTpykTypa keToHa?
a) 5-MeTUNreKcaHoH-3 0) renTaHoH-3
B) 5S-METUJIITEKCAHOH-2 ') 2-METHUJITeKCaHOH-3
2. YkaxuTte KOHEUHbIN npoaykT ' cienyromieit cepum npeBpaiieHuid: s storo
MIPOBEIUTE BUPTYAIbHBINA AKCIIEPUMEHT B BUPTYAIbHONW XUMUYECKOM J1abopaTopuu

cu Ag,0 MnCO, = 0

H3C—CH2-OHWA NH,OH >~ B B———T
a) YKCYCHBIH aJIbJIeTH]I 0) arleToH
B) IIPOIIEH T') IPOTMaHOJI-2
3. CKOJIbKO KapOOHWIBHBIX coequHeHn umerot popmyiy CsHygO?
a)3 0)5 B) 7 r)9

4. Ykaxute 00J1acTb N — T nepexoAa B JIEKTPOHHBIX CIIEKTpaxX KapOOHWIbHBIX
coenuHeHui (B HM). Jlokaxkute, ucnois3yst 6a3zy nanaeix PubChem.
a) 200 6) 300 B) 270 r) 240

3amanue mo teme «KapOoHOBBIE KUCTOTHI»
Bapuanr 1

1. Ckoibko H30MCPOB HMCCT IIPCACIIbHAA OJHOOCHOBHAA KHCJIIOTa COCTaBa
C6H1202?
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a) 6 6) 7 B) 8 r)9

2. Kakoe u3 nepeunciieHHbIX COEIMHEHUI JaéT peaklnio cepeOpssHOro 3epkaia?
a) 1-ieHTHH 0) XJIOPUCTBIA METHIT
B) YKCYCHas KUCJIOTa I') MypaBbUHasl KUCJIOTA
3. YKaXuTe KOHEYHBIN NMPOAYKT, IOJYYEHHBIM B PE3yJIbTATE MOCIEA0BATEIBHBIX
IpEeBpALICHUI: IPU AEUCTBUM Ha OPOMUCTBINA 3TUJ LUAHUCTOIO KajMsl, OMBUICHHUS,
neicTBus mATHXJIOpUCTOro (ocdopa u, HakoHel, >Tuinata Hatpus. OObsCHUTE,
noyemy. JInsg 3TOro mnpoBenWTE BUPTYAIbHBIM JKCIIEPUMEHT B BUPTYAJIbHOU
XUMHUYECKOH JTab0paTOpHH.

7~ /O
a) HyC-CH, CZOC,H5 &) HgC-CH-CZ_
CoHs Cl 3
-0

B) H3C CHZ C/ r) H3C*CH2—9_OC2H5
(@)

4. Kaxoe BemecTBo (4) NOJy4dUTCsl B pe3yJIbTaTe CEPUM MPEeBPAIICHUMN:

~ClI

1mom. H O NaOBr HNO

— & - (3) =@
a) N300yTHJIOBBIN CTIUPT 0) U300yTUIIaMUH
B) U30IPOINMUIIOBBIM CITUPT I') 2-HUTPONPOIIaH

5. B kakoit obnactu UK cnektpa nornomaer OH-rpynmna B kucnorax? Jlokaxure,
UCTob3ys 0a3y manubsix PubChem.

a) 3000 cm™ 6) 1700 cm™ B) 1650 cm™ r) 1300 cm™
3amaHue 1o teMme «JIumuaen)
Bapmuanr 1
1. Vkazare Qopmyny aumeTwidranara — peneuvieHTa, OTIYTHMBAIOIIErO

HAaCEKOMBIX. I[OKa)KI/ITe, ucnonb3ys 06a3y nanaeix ChEMBL.

:: CH4:OCH3[::ICHﬂ*h [::ICH%3OCH1i::[COCH3

) CHL-OCHy CHZC OCHg ™) CH,CH, C-OCH,
2. VYkaxure ¢dopmyny BemectBa coctaBa CgHgO,, ecnmu M3BECTHO, YTO OHO
CYILLECTBYET B BHJIE JIByX N€OMETPUUYECKUX M30MEPOB; B3aUMOJEHCTBYET C BOJHBIM

pacTBOPOM IIEJIOYU C 00pa30BaHUEM COJIM; CO CITUPTOM OOpasyeT CIOXKHBINA dup, a
TIPY OKUCJICHHH — OCH30MHYIO | IaBEJICBYIO KUCIOTHI.

HC=CH,
CH=CH,
a) 6) B) r)
O C-OH
- = - -O-CH=CH
HO/C\O CH=CHC-OH g O 2 0O

3. MaprapuH npencTaBisieT u3 ceos:
a) SMYJIbCHIO THAPOTEHU3UPOBAHHOTO PACTUTEIIBHOTO KHPa
0) SMYJIBCHUIO THIPOTCHU3UPOBAHHOTO JKUBOTHOTO XKHUPa
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B) SMYJIbCHIO CIIEHUAIBHO CUHTE3UPOBAHHBIX TPUTIIMILIEPUJIOB HETPEIETbHBIX
KapOOHOBBIX KUCJIOT
T') SMYJIBCUIO TPUPOTHBIX HU3KOKAYECTBEHHBIX KUPOB
4. Kakoe Ha3BaHHE COOTBETCTBYET COCIUHEHHUIO CO CIEAYIOIIEH CTPYKTYpHOM

bopmyon?
a) METUJIMETaKpHUIaT 0) MeTakpuI0OBast KUCIOTa
B) METHJIOBBIN AU aKPUIIOBOM K-Thl  T') METHJIOBBIN A(UP KPOTOHOBOU K-ThI

H3(|3 O
I
5. CocTtaBbTe YypaBHEHHUs peakiui, MpoTekaromux 1o cxeme. IIpoBenute
BUPTYAJIbHBIN SKCIIEPUMEHT B BUPTYAJIbHOM XUMHUYECKOU JTaOOpaTOpHH.

HZC\S/CHZ HCN H.O H* -H,0

A—*=———> b X

Kakoe 13 npuBeieHHBIX Ha3BaHUH MPUHAUICKHUT BeliecTBY (X)?
a) STUJIOBBIA CIIUPT 0) alleToH
B) aKpUJIOBas KUCIOTA I') YKCYCHBIH aJIbJIeT U1

3ananue 1o temaMm «OKCUKHUCIOTBI. OKCOKUCIOTHI. OnTHYECKas U30MEPHSD)
Bapuanr 1
1. Yrto nmosyduTcs nMpu HarpeBaHUM [3-OKCUMACISIHON KUCIOTHI?
0 0 OH 0
H,C=CH-CH,-C”  H3C-CH=CH-C H3C-C|3H-C|:H2 H3C-CH-CH,-C”
OH OH o)
a) 6) B) O7C0 Hyc-CH-CH,C{
r) OH

2. Vkaxute CTpyKTypy coenuHenus cocraBa CgHp;,03, wumeromero asa
ONTHYECKUX H30MEpa, 0O0pa3yIolero ¢ OCHOBAaHWUSMH COJIM, JIETKO JAIOIIEro IMpU
HarpeBaHuu coenuHeHue cocraBa CgHipO,, KOTOpOE OKUCIISETCS B KUCIIOM PacTBOPE
KMnO, B cMech M30MacisiHOM M IMaBEICBOM KHUCIOT. JlOKakuTe, MCIOIb3ys 0a3y
nauasix ChEMBL.

HO CH3; o HC OH 0
a) HyCCH, CH-CH'CZ 6) HsCCH CH-CH,C 5

OH OH OH O
B)H;CCHCH CIg,, r) CH,-C-CH, C CH,

3. Kakoe coequnenue (/1) obpazyetcs mo cieayronieit cxeme?

H,0 Cl NaOH
Srunen - HBr . 4 KCN 27 B2
b B oA
a) TJIMKOJIeBasi KUCJIOTa 0) 0-OKCHUITPOIMOHOBASI KMCJIOTA

B) B-OoKcuMacIsiHasi KUCIIOTa  T) B-OKCHUIPOIMOHOBAS KUCIOTA
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4. Kakoli u3 NpHUBEIEHHBIX HIKE CTEPECOM3OMEPOB HE MPOSBIAET ONTHYECKOU
AKTUBHOCTHU?

O:~_-OH O=~-OH

O:¢-OH oI on O:¢-H T on
a) H—+-OH 6) B) H--OH r)

) H——OH HO——H

Ho-C=0 Ho-C=0

5. Kakoe coenuHeHue TONy4yaeTCsl TpPU HarpeBaHuU [-OKCOBaJepUaHOBOU
KHCIIOTHI? OOBsicHUTE, ToueMy. [[J1sl 3TOro npoBeAUTE BUPTYAIbHBINA 3KCIEPUMEHT B
BUPTYaIbHONU XUMHUYECKOH TaO0OpaTOPHH.

a) TaKTOH  0) TMMETUIIKETOH B) JaKTaM  T') METUJIATUIKETOH

3anganue o teMme «Caxapa»

Bapuanr 1
1. Kakoil mpoAayKT MOJIYYUTCS MO CAEAYIOLEN cxeme?
.0
CZH
H—-0OH HCN ~ HOH”
HO—H A b —Ho™B
H,C OH
H
a) HOCH,-CHOH-CH-CHOH-CH-OH 6) CH,0H-CHOH-CHOH-C=0
- o —
B) CH,OH-CH-CHOH-CHOH-C=0 )CH,0H-CHOH-CH-CHOH-C=0
- o ——! — O

2. Kakoe coeguneHue oOpa3yeTcs MpU JACUCTBUM Ha allbJIONIEHTO3Y aMalibraMbl
HaTpusi? OObsicHUTE, ToYeMy. [ 3TOro MpOBEIUTE BUPTYAIbHBIA IKCIIEPUMEHT B
BUPTYaJIbHON XUMHUYECKOM J1abOpaTOpHH.

a) MEHTUT 0) OKCUM  B) TPUOKCHUTIIyTapOBas KUCJIOTa  T) 03a30H

3. Hanummure cTpykTypHyto ¢hopMyiTy T€KCO3bl, 3Has, YTO OKCUHUTPUII,
MOJIyYEHHBINA U3 HEE MPU ACUCTBUUA CUHUIIBHOW KHUCIJIOTHI, ITOCIIE TUAPOIN3a U
BOCCTAHOBJICHUSI HOJIMCTOBOJOPOHON KUCIOTON TA€T 2-METUIIT€KCAHOBYIO KHUCIIOTY:

a) bpyKTo3a 0) caxaposza B) TUIFOKO3a I) JJaKTO3a

4. Kakoe Ha3BaHUE COOTBETCTBYET JIAHHOM CTPYKTypHOU (dopmyne? Jlokaxure,
ucnonb3ys 06a3y nanaeix ChEMBL.

HO—H a) a, D -ranakro3a
Hg::aH 0 0) B, D-bpykTo3a
HO——H B) B3, D-ranakrosa
H r) a, D-dbpykTo3a
CH,OH

5. Onpenenute ctpoenue BemiectBa coctaBa CgHi205, eci 0HO npu HarpeBaHuU
C pa30aBIE€HHON CEpHOW KUCIOTOM 00pazyer o-MeTuipypdypos, mpu OCTOPOKHOM
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OKHCIIEHUM npeBpaiiaercs B 2,3,4,5-TeTpaOKCUTeKCaHOBYIO KUCIIOTY, JAET PEaKIUIo
cepeOpsiHOTO 3epKkasia’?

/O /O /O /O

/I N\ _o a)¢ 6) B) cH. r)¢
HiC-C. CCZ CHOH CHOH CHOH CHOH

o CHOH CHOH CH OH CH,
o-metunpypdyposn CH-OH CH, CHOH CHOH
CHOH CH-OH CH, CH OH
CH; CH,0OH  CH,OH CH,OH

3amanue 1Mo TeMe K AMHHOKHUCIIOTHI B OSITKI
Bapuanr 1
1. Kakue amMMHOKHUCIOTHI BXOAST B COCTaB NPUPOAHBIX OenkoB? Jlokaxwure,
ucnonb3ys 0a3y nanueix ChEMBL.
a)D, a o)L, a B) L, r)L,y

2. YKaxuTe MpoaykT peaknud (X):

NH, OH H
HyC—C~COOH 2 A P1:2 X
O ~r
3. YKaxuTe MpoayKT TEPMUICCKON JeTUuapaTalliy BaJIuHA:
0 0
a) HyC-CH—CZ 6) H3C-CH,-C7
N0 OH NH,
O -0
8) HaC~CH,~C7 r) HeC—CH—C”
OH NH, OH

4. VkaxuTe NOpPOAYKT, MOJy4aeMbId MpU AEHCTBHM a30THUCTOM KHUCJIOTHI Ha
CHy(NH,)CH,CH,COOH. O6bsicuute, modemy. s 3TOro mpoBEIUTe BUPTYaTbHBIN
HKCIIEPUMEHT B BUPTYaJIbHOW XMMUYECKO J1abOpaTOpHH.

W\

HyC HyC C—NH

a) ~ CH-CHyNH, 0 ~ CH-HC_ ‘en-pe e
HsC HsC NH-c_ 'CH,
Ne)
HaC © O
5 H3C. H,C. "c-0-C’ CHj
) H,c-CHCH D CH-HC” “CH-HC_
? HyC “NH, H,N CHy

5. Kakoii peareHT mpuMEHSICTCS IJIs 3aIIAThl aMUHOTPYIIITB B aMUHOKHCIOTaX ?
a) TaHOJI 0) YKCYCHBIN aHTHUIPH]T
B) XJIOPOKHCH ocdopa ') a30TUCTas KUCIOTa

3ananue o Temam «lIstTuanennsie rerepounkibl. [lectnunennsie
TeTePOIUKIIBI)
Bapuanr 1
1. Kakoe coenunenue (X) oOpasyercs B pe3ysibTaTe CICAYIOIINX PEAKIIA:

CHs  NH, H,0 38
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C,Hs OH OH

ST S S S N
25 N 2

0~ CyHs S C,oH5 S
H

2. PacmosnoxuTe Cleayrlue COSANHCHUS B P MO YOBIBAHHIO OCHOBHOCTH,
Jlokaxkute, HCmob3ys 6a3y nanueix ChEMBL.

o J @@ @(Nj @nn,
v v

a)2>4>1>3 6)3>4>2>1
B)4>1>3>2 r)1>3>4>2

3. Kakas u3 npuBEAEHHBIX CTPYKTYp HE SIBIISIETCS apOMATUYECKON?

a)© 6)@ ) J ”@
,q H

4. Ykaxurte NpoyKThl MOJHOTO ruapoiin3a 3-ypuauiMoHodocdara. O0bsicHuUTe,
noyemy. JInsg 3TOro mnpoBenWTE BUPTYAJIbHBIM OKCHEPUMEHT B BHUPTYAJIbHOMU
XUMHUYECKOH J1abopaTopuH.

HO-CH,, ©OH Q HO-CHp, QM '\Tz
a) | + H3P04+EKNH 6) + H,PO, + K\JN
\—/ JY L
OH H N~ "0 |
A OH OH H
0
HO-CH; , OH HO-CHy NH;
NH N7 SN
B) +HgPO, + | )\ r + H,PO, + k | \>
NS
N S0 OH N~ N
OH OH v OH H H

5. IIpou3BOAHBIM KaKOTO TeTepOoIMKIIa siBjsieTcsi BuTaMuH PP? Jlokaxure,
ucnoip3ys 0a3y nanaeix SCiFinder (CAS).

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

Bonpockl K KOHTPOJIbHBIM padoTam
1. Cunrte3upoBath 1o peaxiuu Biopia n3o0yraH.

2. Yka3zarb OomMOKYy B Ha3BaHMM M JaThb NpPaBUIbHOE Ha3BaHHWE 2-3TUI-6-
M30IPONMITEKCAHA.
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3. Hamucatp Bce m3omepsl yrieBogopona Opyrro-popmynsl CsHig ¢ oTkpbITOM

Lenblo, Ha3BaTh uX Mo HomeHkatype NIOTTAK.

Hanucate peakuuto Kydeposa st nentuna-1.

Hanucate peakuuio 1,2-nuOpomnponana ¢ METALTUYECKUM LIUHKOM.

Kak u3 amerusieHa npu NMOMOIIM HEOPTaHMYECKHX PEAreHTOB IMOJIYYUTh H.-

OyTtan?

7. Ilpu momoImy Kakux XMMHUYECKUX PEAKIINI MOKHO OTJIMYUTh ITHIIALIETUIICH OT
TUMETHIaleTuiIeHa?

8. Hazpartb coenunenue no Homenkinarype FOITAK:
CHj

o ok

HaC—CH=CH—CH—C~——CHjq
I AN
e CH,
HsC CHg
9. HamucaTh peakiuio MoJMMepHU3aliui MpOTHIeHa.
10.Hamucatp peaknuro s IeHTHHA-2.
11.YTto nomy4duTcs Npy B3aMMOJICUCTBUM CMECH MPONWIOPOMUIA U H-
OyTunopomua ¢ HaTpueM?
12.Ha3Bats coenunenue no Homenknatype MIOITAK:
HaC
HyC——C==C——CH-CH,4
13.Yto oOpa3yercs mnpu HuTpoBaHuu 1o KoHoBanoBy yriesojgopona 2-
MeTuI0yTaHna?
14.Yto mosy4yuTCs TpPH pEaKlMd H. OPOMHUCTOrO0 TMPOMUa CO CIHUPTOBBIM
pacTBOPOM MIENOUU?
15.CKOJIbKO Pa3NUYHbIX COCAMHEHUHN TOJYyYUTCS TPHU MPUCOCIUHEHUU OJIHOMN
moutekysibl HBr x uzonpeny? (Y cnoBust pa3indHbie).
16.Kakue yrmeBogopoanpl  OOpa3yrOTCSs TMPH  TOJTHOM  BOCCTAaHOBIICHUU
H.OyTHJIOBOTO CIIUPTa, alleToHa?
17.Cunrte3upoBarts 1o peakuuu Bropiia 2-MeTuiarekcas.
18.Hamucatp peaknuro moJuMepu3anuu OyTaaieHa.
19.Hamucate cTpykTypHBbIe (QOpPMYJIBI M Ha3BaTh H30MEPHl AllETUICHOBBIX
yrieBogopoaoB C,Hs.
20.Kaxko#i yrimeBogopoa MoJydnuTes, €clid Ha 3,3-TUMeTHIIOyTeH- 1 moaeiicTBOBaTh
OpomoMm, a 3aTeM U30BITKOM CIIMPTOBOTO pacTBOpa MIEnT0oun?
21.HazBatb coenunenue no Homenkinarype MIOITAK:
CHj
HC—C—CH=CH—C—CH,—0OH
H,C—CH,
22.Yto o00pa3yeTcs NpU BOCCTAHOBJICHUU OPTO-(PEHUIYKCYCHOUW KHUCIOTHI C
TIOMOIIBIO 0JIOBA M COJISTHON KUCJIOTHI?
23.YT0 nmony4uTcs Ipu JeruapaTanuu 2-MeTUINeHTanona-3?
24 .13 6yranauona-1,4 nonyuuts 1,4-nubpoMOyTaH.
25.13 aTunbeH301a MoayyuTh Mapa-aMuHOATHIIOCH301.

26.13 6enH30I1a OIYYUTh TUIMKIOTEKCHIT ( o> ).
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27.Kakoe BemecTBO 00pa3yeTcsi mpH OKHUCICHHHM KHUCIBIM pactBopoM KMnO,
napa-au3Tuiaden3osna’?

28.113 Kakoro HHUTPOCOEJIMHEHUS U B KaKUX YCIOBUAX MOXKHO TOJYYUTh
OeH3uIamMuH?

29.13 nponuaoBOro CrupTa MoaydyuTh NPONMUIN300yTUIOBBIN Aup.

30.Hanucars ypaBHEHHE OKUCIECHUS XJIOPUCTOrO ajuiuiia 1o Baruepy.

31.11pucoeMHUTH BOlY K IEHTEHY-2, HA3BaTh KaTaau3aTop.

32.13 mponusieHa MoJy4uTh W30IMPONUIOBBIN CIIUPT, Mponananoi-1,2.

33.Hammcarp peakniuu OpOMUPOBaHHS W HUTPOBAaHUS aHU30ia (C 00pa3oBaHHEM
MOHO3aMEIIEHHBIX ).

34.TlomyunTh AUATUIOBBIN 3PHpP (ABYMs criocoOamu).

35.13 HUTpOoOEH301a TOTYyYUTh Mema-(HeHUICHINaMUH.

36.Hamucath B mopsiake BO3pacTaHMsl KUCIBIX CBOWCTB: (PeHON, BOIY, opmo-
HUTPO(EHOJ, MUKPUHOBYIO KUCIIOTY, TTUIEPUH, METAHOI.

37.Kak BbIenuTh ¢eHosll U3 cMecu ero ¢ OeH3wioBbIM crnuproMm? Hamwmcatsb
ypaBHEHUE PEAKIUU.

38.Kakolt mpoayKT mOJyduTCs TpPU JEHCTBUU METALNTMYECKOTO HATpus Ha
HonucTeiit 6eH3un?

39.'maponuzoBaTh BTOP.OPOMHUCTBIA OyTHJI BOJHOM WIENOYBI0O U Ha3BaTh
HOJIyYEHHOE COEe/IMHEHUE.

40.113 6eH301a MOTYyIUTh aHU301.

41.13 meTunaneTuiIeHa noiay4yuTh o-oOpomaneron; opomodopm - CHBTrs.

42.0xkucnuTh eHTaHoH-2 1o [Tomony.

43.TlomyunTh OPOMAHTUIAPUL OL-OPOMYKCYCHOM KHUCIOTHI U3 ’TAHOBOUM KUCIIOTHI.

44 HamucaTh abJJOJbHYIO B KPOTOHOBYIO KOHIGHCAITUH JIJIS1 2-METUIIIIPOTIaHATIS.

45.Kakoif mpomykT oOpa3yercs, €Cid K DJTUIOBOMY d3(QHpY NPOMHH-2-0BOH
KHUCJIOTHI 1o0aBuTh HBT.

46.113 6eH30ma MoTy4IuTh areToPpeHoH (METUI(ESHUITKETOH ).

47.Kakoe coenuHeHue o0pasyercs mpu oOpaboTKe Ha XOJ0Ay U30BAIEPUAHOBOTO
aJIbJIETUIa BOJHBIM PACTBOPOM HIETOUH?

48.YT0 moimy4uTCs IpH HarpeBaHuu 2-OKCUOYTaHOBOM KUCIOTHI?

49.113 renTa”alisg MOJTYYUTh TENTAHON-2.

50.1TomyuuTh (EeHUITYKCYCHYIO KUCTIOTY U3 OSH3WIXJIOPHIA.

51.Hanucarp koHueHcamuio KiisifzeHa i STHIOBOTO 3dupa H30MACISTHOM
KHUCIIOTHI.

52.13 (heHnmyKCycHOro ajnpAeruia noixyuuTh (peHuIaeTusiIcH.

53.13 MacisiHOM KUCIOTHI MOTYYUTh AUIPONUIKETOH.

54.113 mponmumoHOBOTO  ajpjeruja MOJYy4YUTh  OKCUM,  (PEHUITHAPA30H,
oucynbpPpUTHOE TPON3BOAHOE, IIMAHTHAPUH H alleTalbh METUIIOBOTO CIIHPTA.

55.HasBatb coequnenue no Homenkinarype MIOIMAK:
O ¢Cl o
| |

HsC—C—HC——C——CHj,4
56.13 kakoro cnupTa npu OKUCIeHU! (yCII0BUsA) 00pa3yeTcs METUIITUIKETOH?
57.HasBatb coequnenue no Homenkinarype MIOIMAK:
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CH, Cl
O
%
Cl—CH,~C=C—C
H
58.13 aqunHOBOM KUCIOTHI MOJYyYUTh IIUKIONEHTAaHOH.
59.13 nponuneHa NoayuuTh XJIOPAaHTUIPUI H30MACIISTHOM KUCIIOTHI.

60.Hanucatp peakiuro:
c//o
_—_""0—cCH
\C/o—ch + HBr
\\O

H,C——=cC

IIpumep Gus1eTa HTOrOBOI KOHTPOJIBLHON PadoThI MO TemaMm 17-19

buaer 1
1. Hanmummre CTpyKTypHYIO (OpMYITy AHOJICOCTeAPHUITIIUIICPUHA

2. CKOJBKO ONTHYECKUX HN30MCPOB CYHICCTBYCT AJIA COCAMHCHUS

F H Cl

o N\

e

H H

3. Hanmumure ctpykrypHyto dopmyny o, D-rimrokonupanossl no duiiepy u mo

Xeyopcey
4. CuHTe3upoBaTh JUNENTU ATAHUITIIMINUH
5. Hammmwmre peakuuto: nupuaus + HI—

6.2. Onucanue mnoka3arejied M KpHUTEPHEB KOHTPOJS YCIEBAEeMOCTH,

OIINCaHHuC IKAJ OIICHUBAHUA

JUIsl OLEHKM 3HAHUM, YMEHMI, HAaBHIKOB U (DOPMUPOBAHMUS KOMIIETEHLUH IO
mucuuIuinHe «Opranuyeckasi XUMHsS» MOXKET MPUMEHSAThCS OajuIbHO-PEHTHUHIOBAS

CUCTEMa KOHTPOJIA XU OLCHKHN YCIICBACMOCTHU CTYACHTOB.

B ocHoBy OGamibHO-peiiTuHTrOBOM cuctemMbl (BPC) mosioxkeHbl NpUHITUIIBI, B
COOTBETCTBHM C KOTOPHIMU (POPMHpPOBAHHE PEUTHHTA CTYICHTA OCYIIECTBISETCS B
X0JIe TEKYIIEro M MPOMEKYTOUYHOrO KOHTpoJsi 3HaHuil. CTyaeHT, HaOpaBIIMil B
TEYECHUE CEMeCTpa TPU OCBOCHHH JUCIUIUIMHBI HEOOXOIMMOE Jisi aTTeCTAINH

KOJIMYECTBO 0aJIOB, TIOJIYYaET 3a4€T M0 OAITbHO-PEUTUHTOBOM CHCTEME.
bannbHO-pEeUTHHTOBAsE CTPYKTYpPA 3a4eTa:

NunuBuayanbHpie JoMaIHue 3a1anus — 75 6amwioB (15 padoTx5 6amios)

on-line rectuporanue — 50 6amtoB (10 paborx 5 6amIoB)

KonTtponbsubie padotst — 150 6amios (3 padotsr x50 6aion)
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JlaGopaTopHbie paboThI (OIIEHMBAETCS TOATOTOBKA K paboTaM, KaueCcTBO
BBITIOJTHEHHUS padoT U BeJieHue TeTpaan) — 30 6amios

Omnpoc Ha 1abopaTopHbIX paboTax — 55 6aioB

HToroBas koHTpoJbHas paboTa — 50 GaioB

MakcumanbHast CcyMMa 0ajuioB: Syax =75+ 50 + 150 + 30 +55 + 50 =410 Gamnos.

Tabmuma 7
IIxana 3auer
OLleHUBAHMS
205 u 6onee OamIoB 3a4TEHO
Menee 205 Gamnos HE 3a4TEHO

Texymme 3am0DKEHHOCTH TI0 WHAWBUAYAJIbHBIM JIOMAITHUM 3a/IaHUSIM,
KOHTPOJIbHBIM paboTaM, TECTUPOBAHUSAM W 3allUTE JIA0OPATOPHBIX PAOOT JOTKHBI
ObITh JIMKBUAMPOBAHBI B TEUYCHHE HENETU TI0Cle CpokKa, OO003HAYEHHOTO B
TEMaTUYECKOM IUIaHe J1a0dOpaTopHBIX paboT, BO BpeMs, OMpeaeIsieMoe
npenojaBareneM. Kaxknmas crnenyromas Hemenss  OMO3JaHUS  HaKa3bIBaeTCs
BbIUMTaHWEM | Oamia W3 OLEHKU 3a HWHIUBUIyaIbHOE JIOMAIlTHEE 3ajIaHue.
OtpaboTku aOOPATOPHBIX PAOOT OCYIIECTBIISIIOTCS TOJIBKO B MPUCYTCTBHHM M IO
PYKOBOJICTBOM JIaOOpaHTa, KOTOPBIM Ha3HAYAET BPeMsi OTPAOOTKH.

Bugbl  Tekymiero KOHTPOJsA: WHIWBHAyaJbHBIC JOMAITHUE  3aJaHus,
KOHTPOJIbHBIE pa0OTHI, TECTHPOBAHWE, OMPOC IO TEeMaM, 3alluTa JabopaTOPHBIX
pabor.

Buibl IpoMeKyTOYHOTO KOHTPOJIS IO TUCITUTIINHE: 3a4eT.

7. YueOHO-MeTOAMYeCKOe U MH(OPMAIHOHHOE 00ecnedeHre TUCHUILTHHbI

7.1. OcHOBHAas JUTEpaTypa

1. I'panodepe U.HU., Ham H.JI. Oprannyeckas Xumus: YUeOHUK NJisi CTYJECHTOB
BY30B. — 8-¢ u31., mepepad. u gom. — M.: FOpaiit, 2013. — 608 c.

2. I panobepe U.H1., Ham H.JI. TlpakTueckue pabOThI M CEMUHAPCKHUE 3aHSATHUS T10
opraHuyeckoit xumuu. 6-e uzg. — M.: FOpaiit, 2012. — 349 c.

3. IIpaktukym no oprannyeckoit xumuu = Workshop on organic chemistry: yueOHoe
nocoobwue / H. JI. barnasen, A.B. Ocumnosa, .U. JImutpeBckas [u np.].; Poccuiickmii
rocyJaapcTBeHHbll arpapubiii yHuBepcutrer - MCXA wumenu K. A. Tumupszesa
(MockBa). — DJeKTpoH. TekcToBbIe 1aH. — Mocksa, 2022. — 104 ¢. — Komtekuus:
VYyebHas u yuyeOHO-MeToAuueckas jureparypa. — CBOOOAHBIM JTOCTYN U3 CETH

Nutepner (urenue, 1eYarh, KOIMUPOBAHUE). —  Pexum  mocrtyma
: http://elib.timacad.ru/dl/full/s16112022PrakOrgHim.pdf.
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http://elib.timacad.ru/dl/full/s16112022PrakOrgHim.pdf

7.2. lonoJiHUTe/IbHAS JIUTEPATypa

1. Benonyxos C. JI. u dp. llpakTukym o xumuu (MH(GOPMAIIMOHHO-CIIPABOYHBIE
MaTepHabl K JJA0OPAaTOPHO-TIPAaKTUUECKUM 3aHATusIM). M., U3n-Bo PTAY-MCXA
umenu K. A. TumupsizeBa, 2013 r., 354 c.

2. Ilpocesanvcxuti H. M., Tokmaxos I'. I1., /Imumpues JI. b., Ham H.JI., Pooxxckosa
E. H Wnentudukanys HEUM3BECTHOTO OPraHUYEecKoro coeauHeHus. M. M3n-Bo
PTAY-MCXA umenu K.A. Tumunpssena, 2017.

3. benonyxoe C. JI., Ilpacesanvckuii H. M. u 0p. COOpHUK 3aa4 U yIPaKHEHUHN 10
xumun. M. N3a-Bo PI'AY-MCXA umenu K.A. Tumupsizena, 2015.

7.3. Meroanuyeckue YyKa3aHHMsl, PEKOMEHIAUMH W [pyrue Marepuajibl K
3aHATHAM

1. boes B.U., /[uumpues JI. b., Toxmakos I'1l., I panobepe U.HU., Ham H.JIL,
Pooiwckosa E. H. Tlon obmei pen. npod. H. M. IlpxeBanbckoro. «Opranu3zanust
y4eOHOro mnpoiiecca o Kypey «Opranuyeckast XUMus» (METOUYECKUE YKa3aHUs).
N3n-Bo PTAY-MCXA umenu K.A. Tumupsizena, 2011.

2. JImumpues JI. b., Toxmaxos I'.1l., Ham H.JI., Yenunckuu I1.1O., Pooickosa E.
H., Jenucos I1J].. Tlon o0meir pen. mnpod. H. M. IlpxkeBanabckoro.
«CamocTosTenbHas paboTa CTYJEHTOB 10 Kypcy «OpraHuueckas XUMHs»
(metonuueckue ykazanus). M3n-Bo PTAY-MCXA wumenun K.A. Tumupsizesa,
2011.

3. lporcesanvckuu H M., Pooxckosa E.H., Ham H.JI., Toxmakos I'II,
Jmumpuee JI.b., Yenunckuu I1LIO., Jlyxuna H.B. JlabopaTOpHO-TIPaKTUYECKUE
paboThl mO opraHnuuecko xumuu (padbouas terpaab). M3a-so PI'AY-MCXA
nmenu K. A. Tumupsizea, 2017.

8. Ilepevennb pecypcoB HHPOPMAUOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«AHTEpHET», HEOOXOAUMBIX JIJIA OCBOCHHUS TN CIIMILIMHBI

1. Iporpamma ChemLab. — st mpoBeneHHs BUPTYaTbHBIX XUMHYECKUX
AKCTIIEPUMEHTOB (OTKPBITHIN 10CTYI)

2. [Mporpamma MathLab — mist MomenvpoBanus BAMSHUS YCIOBUN XUMUYECKHX
peakiuii, KaTaau3aTopoB M MHTHOMTOPOB HAa BBIXOJA MPOIYKTOB MpPU NPOBEICHUU
AKCTIIEPUMEHTOB (OTKPBITHIN 10CTYI)

3. Scifinder - mouck METOAMK CHUHTE3a, TUTEPATYPHBIA U MTATEHTHBII TIOUCK I10
XUMUU(OTKPBITBIN TOCTYII)

4. ACros 0rganics - mouck B Katajorax (OTKPBITBIA JOCTYII)

5. ChemSource — UuTepHEeT-pecype o paszaeiaM XUMUAN (OTKPBITBIA  AOCTYII)

6. ChemFinder Databases Search mouckoBas cuctema mo 100 xuMuYecKum
caiiTaM (OTKPBITBIA 1OCTYM)

7. baza pmaHHbBIX «XHMHUA» BCepOCCHMHCKOrO HMHCTUTYTAa HAy4HOUM U
texaudeckot mHpopmaruu (BUHUTH). Hoctynuel crnemyromue Oas3bl JTaHHBIX,
comepkame uHopManuio B o0gacTd XuMHUU: XuMmus, DUMKO-XUMHUYECKas
ouosiorusi, OxpaHa okpyxarouiei cpensl, O030pHhl.
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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 (OTKpBITHI JOCTYI)
9. www. XumukK.ru (OTKpbITBIH TOCTYII)

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-SP8hpt18A

9. Onncanre MaTepuaTbHO-TEXHUIECKOHN 0a3bl, HEOOXOUMOM IS OCYIIECTBICHUS
00pa3oBaTeILHOIO MPOoIecca MO JUCITUTUINHE

Tabmauma 9

CeegeHus 00 00eCrIe4eHHOCTH CIIENMATM3MPOBAHHBIMY AYAUTOPUAMHU,
KaOMHeTaMM, J1a00paTOPUAMHU

HanmMenoBaHue crienuaJbHbIX
NOMeleHu M MOMeIeHNH 115
€CaMOCTOSATEbHOI padoThl (Ne yueOHOTO
Kopmyca, Ne ay1umTopun)

OCHAIIIEHHOCTH CIIENHAJLHBIX IOMEIEHUH 1
NMOMeIeHHUH VISl CAMOCTOATE/ILHOI PadoThI

1

2

JleximonHas ayauropus (yueOHBII KOpITyc
No 6, bomnbIiast XuMu4Ka, yueGHast ay JuTOpHs
Jutst areHus nekipii (200 9eoBeK) U IpOBeICHHS
3aHATUH JIEKIMOHHOIO TUIIA)

1.MynbTrMeauitHas yCTaHOBKA B KOMILJIEKCE C
kommbiotepoM 1 mt. (MuB.Ne 410124000602969)
2. Tpubyna 1 mt (MuB.Ne591742)

3. docka MenoBast — 3 mIT.

4.Cton nucbMeHHBIN — | mT

VYuebnslit kopryc Ne6, ayz. 330
Vyebnas  ayoumopus Ona  umenus  nexyutl,
npogedenus 1abopamopHeix pabom, NpaKmuyecKux
3auamuil, 015 NPoGeOeHUs 3AHAMUU CEMUHAPCKO20
muna, yuyebuas ayoumopus Ol 2SpPYHNNnogulx U
UHOUBUOYATILHBIX KOHCYyIbmayutl, yuebnas
ayoumopust Ol MeKywezo  KOHmMpous U
NPOMEICYMOUHOU  ammecmayuu, nomeuenue Ons
camocmosmenvHoll pabomsi.

1.YcrpoiictBo g cymku mocyast 119 -2000 1 mr. (MHB. Ne
558405/3)

2. lka¢ ans xum. nocyas! 1 wr. (Mus. Ne 558596)

3. Ikad ms xum. peaktusos 1 mrr. (Mus. Ne 558596/1)

4 MynbTUMeIUHAs YCTAaHOBKA B KOMILIEKCE C KOMIBIOTEpOM |
mit. (MuB. Ne 558883, MuB. Ne 591717/1, WUus. 602449, 1us. Ne
602471)

5.Cyummbabiil mikad PD 115 1 wt. (MuB. Ne 558344)

6. Moiika nabopatopHast 7 mmr. (MuB. Ne5S58595/1, Wus.
Ne558595/2, WuB. Ne558595/3, MuB. Ne558595/4, Wms.
Ne558595/5, NuB. Ne558595/6, VuB. Ne558595)

7. Bermsokaoit mkag 4 mr. (MueB. Ne558597/1, MuB. No558597,
WuB. Ne558597/2, InB. Ne558597/3)

8. JlaboparopssIii ctox — 30 mT.

9. locka menoBas — 1 1.

10. Ctryn-Tabypet — 30 mmT.

11. [IraTusser 10 mT.

12. T'a30BbIe TOPENKHU 8 MIT.

13. DnexTprdeckue WINTKH 2 mT. «OKa-5».

14. Becs1 anektpornbie 1 mr. «Ohaus» model Pro SPU 202

VY4eOnbiit kopryc Neb, ayz. 221

Yuebnasn ayoumopusi ons nposeoenus

1. YerpoiictBo mns cymku nocyast 119 — 2000 1 mr. (Mss.
Ne558405/1)
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1abopamopublx pabom, NPAKMUYECKUX 3AHAMUL,
0N nposedeHUsr 3AHAMUL CeMUHAPCKO20 Mund,

yuebHas  ayoumopus — O1a  2PYNNOGbIX U
UHOUBUOYATILHBIX KOHCY1bmayuil, yuebHas
ayoumopus ~ O18  meKywe2o0  KOHMpOAl U

npoxweofcymotmoﬁ ammecmayuu, nomeujeHue ons
camocmosmenbHou pa60mbl

2. ocka aynuropnas 1 mr. (MuB. Ne 560483)

3.Cromuku nogbemubie 3 mT. (MHaB. Ne 558404/20, MuB. Ne
558404/21, WuB. Ne 558404/22)

4. Cymmnpaeid mkad 1 mr. (MuB. Ne 558344/2)

5. Motika nmaboparopras 4 mr. (MuB. Ne 558384/1, NHB. Ne
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. (MuB. Ne 558505/1)

8. llka¢p BemspxkHOH S5 mr. (MEB. Ne 558507/5, UuB. Ne
558507/6, us. Ne558507/7, Nus. Ne558507/8, Nus. Ne558507/4
9. Croms! mabopartopusie 30 miT.

10. Cryn-tabyper 30 mT.

11. Cron nuceMeHHSIH 1 mT.

12. Bemanka nans oaexasl BepTtukanpHas lmT. (MHB. Ne
333144)

13. [Iratussel 10 mrT.

14. T'a30BbIe TOPENKHU 8 MIT.

15. Dnextpuueckue WMTkH 2 mT. «OKa-5».

16. Becnl anextponnsie 1 mt. «Ohaus» model Pro SPU 202

VYueOnslit kopmyc Ne6, ayz. 222
Yuebnasn ayoumopus ons nposeoenus
nabopamopublx pabom, NPAKMUYECKUX 3AHIAMULL
011 Nposedenust 3ausmuil  CeMUHAPCKO20 Mund,

yuebnas — ayoumopus — Ons  SpYNNOGbIX U
UHOUBUOYATLHBIX KOHCYTbmayutl, yuebHast
ayoumopus 01 mMeKywe2o  KOHMpOAi U

npOMeDnyMO'-lHOﬂ ammecmayuu, nomeujeHue ons
camocmosmenbHou pa60mbl

1. YerpoiictBo ans cymxku nocyast 119 — 2000 1 mr. (Mss.
Ne558405/1)

2. Nocka aynutopnast 1 mr. (MuB. Ne 560483)

3.Cromuku mogbemuble 3 mT. (MHB. Ne 558404/20, MuB. Ne
558404/21, uB. Ne 558404/22)

4. Cymmnpaenid mkad 1 mr. (MeB. Ne 558344/2)

5. Motika naboparophas 4 mr. (MuB. Ne 558384/1, NuB. Ne
558384/2, NuB. Ne 558384/3, NuB. Ne 558384/4)

6. llIxad nus xum. peaktuBo 1 mr. (MuB. Ne 558505/1)

7. Ukad s xum. nocyasl 1 mr. (M. Ne 558505/1)

8. llkadp BeTspkHONM S5 mr. (MEB. Ne 558507/5, UuB. Ne
558507/6, IuB. Ne558507/7, IuB. Ne558507/8, NuB. Ne558507/4
9. Cromnsl mabopatopssie 30 miT.

10. Cryn-tadyper 30 mT.

11. Cron nuceMeHHsIi 1 mT.

12. Bemanka 1yt onex sl BepTukanbaas 1mr. (MuB. Ne
333144)

13. [ratusser 10 mrT.

14. T'a30BbIe TOpENKHU 8 MIT.

15. Dnexrprdeckue WIUTKHA 2 mT. «OKa-5».

16. Becnl anexrponnsie 1 mt. «Ohaus» model Pro SPU 202

entpanpHas HayuHast OUOIMOTEKA UMEHU
H. 1. Kenesznora. YuTtanbHblil 3ai.

Jlnst caMocTosATENbHON PabOTHI CTYAEHTOB

Oo6mexutnsa. KomHaTe! g4
CaMOITOATOTOBKH.

I[J'IH CaMOCTOSITEIbHOM pa6OTBI CTYACHTOB

10. MeToauueckune PECKOMECHIAIMHA CTyJACHTAM 110 OCBOCHUIO JUCHUIIJIMHbI

I[J'IS{ OCBOCHMUA AUCHUITIINHBI «XuMus OpraHH4cCKas» CTyACHTaM H€O6XO)II/IMO

UMETh PEKOMEHJlyeMble y4eOHUKH U ydyeOHble mocobus. [Ipu ocBoeHnH Kaxxaoul u3
TeM AUCHUIUIMHBI CTYICHT JIO/DKEH IMOCeNaTh JICKIUU, BHUMATEJIBHO H3YYUTh U
3aKOHCIEKTUPOBaTh MaTepuanl IO OINPEACICHHOM TeMe, TMOJArOTOBUTHCS K
BBITIOJIHEHUIO JTAOOPATOPHOW paboThI, BBIMOIHUTH JA0OpaTOpHYIO paboTy B
nabopatopun u 3ammTHTH e€. Kaxaplii w3 BHIOB Y4YeOHOW JEATEIHLHOCTH
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OLICHMBAeTCs B OamyiaX M Y4YHUTHIBACTCS B PEUTHHIE CTyAeHTa. [ caMOKOHTpPOJIs
CTYJEHTOB IIpEIHA3HAYCHBbl WHJMBHUIyaJIbHbIC 3aJaHUS, KOHTPOJBbHBIE BOIPOCHI H
YIPAXKHEHHUsT W BOIPOCHI Ui IOATOTOBKM K omnpocy. KoHTponbs ocBoeHus TteM
CTYZEHTOM OCYILECTBISETCS B BUIE KOHTPOJIBHBIX padOT M OIpoca MO TEMaM.

JUIsL KOHCIIEKTUPOBAaHMsI MAaTE€pUATOB 3aHATHUH PEKOMEHIYETCsS 3aBECTH
OTIEIBHYIO TeTpaab U3 96 mucTOB. KOHCIIEKT KaKI0TO 3aHATHUSA CIIEyeT HAYMHATD C
Ha3BaHUS TEeMbl M YyKa3aHWsA JaTbl €ro IpoBeneHHs. Bce 3arosioBku pasnenos
MaTepuana CclaeAyeT 4YeTKO BBIIEIATh, HampuMep, NoadepkuBaHueMmM. Bo Bpems
3aHATUSA CIEAYEeT BHUMATENIBHO CJIEAUTh 3a XOJOM MBICIM INIPENoJaBaTens |
3alMChIBaTh BKHEHIIINE ONPEEICHUs, pa3bsiCHEHUS, (DOPMYIIbI, HA3BaHUS BEIIECTB,
YpaBHEHUS XUMHUYECKHUX peakuuid. Takke HyXHO CTaparbCs BOCIPOU3BOJIUTH B
KOHCIIEKTE PpUCYHKH U TaOJMLBI, KOTOPBIE JEMOHCTPHUPYET MPENOAaBaTENb.
Martepuas, KOTOpPBIM KaKETCA CTYJEHTY HEJOCTATOYHO MOHSTHBIM, CJEAyeT
npopaboTaTh O YYEOHMKY M BOCIOJIb30BaThCS MOMOILBIO IIpenoaaBaTens. Padorars
C KOHCIIEKTOM HY>KHO €KEHEJEJIbHO, BHOCS B HETO CBOM JOIIOJIHEHMS, 3aMEUaHus U
BONPOCHI (1151 3TOTO B TETPAIH CIAEAYET OCTABIATH LIMPOKHE MOJIS).

JUis moAroToBKM M (UKCUpPOBaHMs J1aOOPAaTOPHBIX pabOT ClEQyeT 3aBECTH
OTIEJIbHYIO TeTpaab U3 48 nucToB (JabopatopHblil xypHai). Ilpu moaroroBke k
n1abopatopHoil paboTe cieayeT cocTaBUTh KpaTkui (1-1,5 cTpaHHIBI) KOHCHEKT
TEOPETUYECKOr0 MaTepuaja, Ha KOTOPOM OCHOBaHa JaHHas jlabopaTopHas padoTa.
JInsi MOATOTOBKM KOHCHEKTa HCIOJIB3YIOT TJIaBbl y4eOHUKA, PEKOMEHJOBAaHHBIE
IIPENOAABATENIEM, U KOHCHIEKT, 3allMCaHHBIM HA 3aHATUU. Takke NpHU JOMAIIHEN
CaMOCTOATENLHOM MOATOTOBKE K Ja00paTOpHOMl paboTe HYKHO HAYEPTUTh TAOJIUIBI,
NpPUBEAEHHBIE B IPAKTUKYME, M MMPOU3BECTH HEOOXOIUMBIE JJIA IPOBEIECHUS PAaOOTHI
pacu€tbl. JloMalHsAg MOATOTOBKA SIBJSIETCS HEOOXOIMMOM 4YacThio J1abOpaTOpHOM
paboTel. be3 HeE HEBO3MOXKEH OCMBICICHHBIM TIOAXOJ K  BBIMOJHEHUIO
DKCIIEPUMEHTOB U H3MepeHuil. Kpome TOro, orpaHM4eHHOE BpeMs, OTBOJMMOE Ha
BBITIOJIHEHHUE J1abopaTopHOM paboThl, TpeOyeT XOpOoIIo CKOOPAMHUPOBAHHBIX
NEUCTBUM  CTyaeHTa, K KOTOPBIM Takke HEoOXOIUMO  IpeIBAPUTENIbHO
noaroroButhes.  I[locie  3aBepiieHHss  3KCHEPUMEHTAIbHOM  4YacTH  pabOThI
HEOOXOJMMO MPOU3BECTH 00pabOTKY MOJYyUYEHHBIX PE3YyJbTaTOB, CAENATh BHIBOJBI U
3alUTUTH paboTy y MpenojaBaTes.

JUis MOBTOpeHUS M NPOpabOTKH 3HAHUM, IMOJY4YEHHbIX Ha J1a00paTOpPHBIX
paboTax, PeKOMEHAYETCs] MPUMEHSATh BUPTYAJIbHBIM MPOrpaMMHBIN J1a0OpPaTOPHBIM
KOMILIEKC (110 BBIOOPY).

B xone 3aHsATHS HYXHO AakTHBHO paboTarh, OTBeYas Ha BOIPOCHI
NpernojiaBaresisi, y4acTBysd B JUCKYCCMM M 3a7aBas COOCTBEHHBIE BOMNPOCHI Jis
YSICHEHUS CJIOKHOTO JUIsl TOHMMAaHUs MaTepuarna.

Ha mnepBoM 3aHATHM BCE CTYIEHTHl 3HAKOMATCS C MpaBUIAMU TEXHUKU
Oe3omacHOCTM W OO0s3aHBl CTPOTO BBINOJHATH WX TPU TMPOBEACHUU BCEX
1abopaTopHBIX PaboT.

[Iponyck  3aHsTuii 0€3 yBaXWUTENbHOW MNPUYMHBI HE  JOIyCKaeTcs.
3amomkeHHOCTH  (MpomyuleHHbIe — jJa0opaTopHble  pabOThl,  HEBBIIIOJHEHHBIC
WHAMBHUIyaJIbHbIE TIOMAIIIHUE 33JaHUs], KOHTPOJbHBIE PAOOThI, KOJUIOKBUYM) TOJIKHBI
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OBITh TUKBUAMPOBAHBL. Tekylue 3aJ0KEHHOCTH N0 MHIUBUAYAIbHBIM JOMAITHUM
3aJlaHUsSIM, KOHTPOJIbHBIM paboTaM M 3aluTe JIa0OpaTOPHBIX padOT JOKHBI OBITH
JUKBUIAMPOBAHBI B TEYCHUE HEJEIM IMOCJE CpPoKa, 0003HAYEHHOTI'O B TEMAaTHUYECKOM
miaHe JjJabopaTopHBIX paboT, BO BpeMs, ompezenseMoe mnpernogaBareneMm. Kaxnas
cienyronas Heiels OMO3JaHMs HAaKa3bIBa€TCA BblUMTaHWEM | Oajiyla M3 OLIEHKH 3a
nomaiiHee 3agaHue. OTpaboTku J1a00paTOPHBIX padOT OCYHIECTBISIOTCS TOJBKO B
NPUCYTCTBUM M T0J] PYKOBOJCTBOM JIaOOpaHTa, KOTOPbIA Ha3HA4YaeT BpeMs
OTpabOTKH.

CamocTtosiTenbHass paboTa CTYyIEHTOB HaJ KypCOM TUCHUIUIMHBI «XUMUS
3aKJII0YAETCsl B CUCTEMAaTHUECKON paboTe ¢ yueOHUKOM U JICKIHSIMH, MOATOTOBKE K
71a00paTOPHBIM paboTaM, KOHTPOJIBHBIM paboTaM U KouiokBuyMaMm. Ocoboe MecTo B
CaMOCTOSITENIFHOM paboTe 3aHMMaeT BBIMOJHEHHE WHIUBUAYAIbHBIX JIOMAIIHUX
3aJJaHUil, KOTOpbIE MO3BOJISIIOT OCYIIECTBIATH CAMOKOHTPOJb YCBOGHHUS Y4EOHOTO
MaTepuaia, IpUBUBAIOT HABBIKH MOMCKA HEOOXOIMMOM XMMHUECKONH MHPOpMAIUKU 1
HEOOXOJUMBIX B OyAylIel MpakTUUYECKOH NEeATENbHOCTH OakanaBpOB XUMHYECKHX
pacyeTos.

[Ipu pemeHun 3agad HEOOXOAMMO pa3o0paTh BCE THUIIOBBIE 3aJauH,
OpUBEIEHHBIE KO BCEM TEMaM, YTO IIOMOXKET B BBIIOJHEHUH WHAMBHUAYaJIbHOIO
JIOMAIITHETO 3a/1aHusl M KOHTPOJBHOM paboThl, KOTOpas 3aBEpIIACT KAXKIYI0 TEMY

Kypca.

Buabl u gopMbl 0TPA0OTKH NPONMYLIEHHBIX 3AHATHI

[IpomymieHHbIe JEKIIMH CTYJEHT OTpadaThlBaeT CaMOCTOATEIBHO, H3ydas
Y4€OHUK U JIOMOJIHUTEIBHYIO JINTEPATYPY IO COOTBETCTBYIOIIUM TEMaM.

CtyaeHT, TpONMYCTUBIIUN JaOOpAaTOPHBIE 3aHATHS, OO0S3aH TOATOTOBHTH
KOHCIIEKT MPOMYIIEHHON JabopaTOpHOIl padOThI, MPEAOCTABUTh PEIIEHNUE TECTOBBIX
3aJlaHui TI0 MPOMYIIEHHONW TeMe U B MPHUCYTCTBHUH JlabopaHTa Kadeapbl oTpadoTaTh
e€ B cBOOOHOE OT 3aHATHI Bpems. CTyleHT 0e3 KOHCIEKTa JabopaTOpHO pabOThI
He Jomyckaercs 10 orpabotku. [Tocie BeimoaHeHUs 1a00paTOpHO paboThI JIaOOpaHT
B KOHCIIEKTE CTaBHUT JaTy OTPAOOTKU U MOIIHCH.

Texymmue 3a70KEHHOCTH 110 WHANBUYaTbHBIM JOMAITHAM 3a/IaHHSIM,
KOHTPOJILHOUM pa0oTe M 3aluTe JJaOOPATOPHBIX padOT JOJIKHBI ObITh
JMKBUIUPOBAHBI B TEUCHHUE HEENN TIOCTIE CPOKA, 0003HAYEHHOTO B TEMAaTHYECKOM
TuTaHe J1a00paToOpHBIX PadOT, BO BPEMsI, OTPEEIIIeMOE TIPENo1aBaTesIeM.

11. Meroauyeckne peKOMEHIANH MPENOAABATEISAM 10 OPraHNU3aluU 00yYeH sl
10 JUCHHUILINHE

Crneunduka IUCHUIUIIMHBI «XUMHUS  OpraHMYecKas»  3aKJIIo4aeTrcs B
HEpPA3pbIBHOW CBSA3M TEOPUM C TMPAKTUKOU. TeopeTudyeckue 3HaHUsA, KOTOpHIE
CTYACHTHl MOJIyYalOT Ha JIEKUUSIX MW [PU CaMOCTOSITEIBHOM IOATOTOBKE,
MOATBEPKIAIOTCS M YCBAMBAIOTCS Ha JIAOOPATOPHBIX 3aHATUAX. sl ycmemHoro
YCBOEHUSI MaTepuajia He0OXOIMMbI 3HAHUS XUMUHU B 00bEME IIKOJIBHON MPOrpaMMbl
u mareMmaTuku. [loBellieHHE ypOBHS 3HAHUM MO0 XUMHUH y CTYACHTOB HEPa3pPbIBHO
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CBSI3aHO C TOWCKOM W BHEAPEHHWEM HOBBIX MYTEW COBEPIICHCTBOBAHHS METOIUKU
MIPETIOIaBAHMUS

- WCTIONB30BaHUE Pa3sHOOOpa3HBIX (opM, METOAOB M MPUEMOB aKTHBHU3AIUH
MI03HABATEIILHOM IEATETPHOCTH YJaIuXcs (B T.4. aKTUBHBIX U MHTCPAKTUBHBIX );

- WCMOJB30BaHWE HATJSJAHOTO Marepwaia: TaOJMIl, PHCYHKOB, CXEM,
MIPUPOTHBIX MUHEPAJIOB, JEMOHCTPAIIUS OTIBITOB,;

- pelIeHre XUMHUYECKMX PACUETHBIX M AKCIIEPUMEHTATBHBIX 3a7a4 KaK METO]l
OOyYCHHS XUMHH,

- KOMIIBIOTEepPHU3ANHS O0yUCHHUS,

- HCIIOJIb30BAHMUE PAa3IMYHBIX (JOPM OpraHU3alUU CAMOCTOSITETLHOU pPabOThI
CTYJIEHTOB: HHIUBUyaJIbHAsI, TPYIIIIOBas, KOJUICKTUBHAS,

-MCTIOJIb30BAHKME PA3MYHBIX TPOTPAMMHBIX MPOIYKTOB, MpEeAHA3HAYECHHBIX
JUTSI AIMATAIIMOHHOTO BBIMTOJTHEHUS JIAOOPATOPHBIX PadOT MO KypCy OPraHMYECKOM
xumuu (Buptyansable gabopatopun Tomckoro IMomutexa, ProgramLab, PhET, VR
Chemisrty Lab, Virtual Chemistry Experiments);

- MPUMEHEHHE COBPEMEHHBIX IU(POBBIX UHCTPYMEHTOB, HHTEPHET-PECYPCOB
(Annmexc duck, obmako@mail.ru, zoom, Yandex Telemost, Webinar, Trello, Padlet,
Teams, Moodle);

-3HAKOMCTBO ¢ 3JCKTpOoHHbIMH Oa3zamu gaHHbIX SCiFinder (CAS), Reaxys,
ZINC, PubChem, ChEMBL, Chem Spider;

- OpraHu3aiys WHIAUBUAYATbHOW pabOThl CTYACHTOB C YYETOM YPOBHS
MTOATOTOBKH;

- CHCTEMaTUYeCKUN KOHTPOJb 3HAHUM B Mpolecce oOydeHus (mpoBepka
WHIUBUTYATbHBIX 3aJaHUH, MPOBEICHNE KOHTPOJILHBIX PabOT, OMPOCOB MO TEMaM,
npuém J1abopatopHbIX padboT, On-line TecrupoBanue).

IIporpammy pa3padoraJu:

Enuceesa O.B., k.0.H., JOLIEHT /§Jzul/ il ; /

’KeBnepoB A.B., K.X.H., JOIIEHT W
bparam I'.C., k.X.H. ﬁ}/é%/v/
F
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PELNEH3USA

Ha pa6ouyro nporpammy gucuunannbl «b1.0.13.02 Opranuyeckasi XUuMHs
OIIOII BO no moayis «b1.0.13 Xumus» no nanpasaenusm 05.03.04 'ugpometeoposorus,
06.03.01 buosorus, 19.03.01 buorexnoJsiorus, 35.03.03 Arpoxumusi 1 arpono4BoBeieHNne,
35.03.04 Arponomus (kBanu(uKanus BINYCKHUKA — 0aKaJaBp)

BopucoBem B.A., mpodeccopom kadeapsl MOYBOBEICHHUS, T€OJIOTUN U JaHAMIA(TOBEICHUS
®I'bOY BO Poccuiickuii rocynapcTBeHHbIN arpapHbiii yHuBepcuter - MCXA umenu KA.
TumupsizeBa, JOKTOPOM OMOJIOTHYECKUX HAYK (Jlajiee MO TEeKCTY PELEH3EHT), MPOBEACHA PEICH3HS
paboueii mporpammbl aucnuruimHbl  «b1.0.13.02  Opranwueckas xumwsi»y  OIIOII BO 1o
HarnpasieHussMm 05.03.04 T'mppomereoposiorusi, 06.03.01 buonorus, 19.03.01 buorexnosorus,
35.03.03 Arpoxumus u arponouBoBeneHue, 35.03.04 Arponomus (OakaiaBpuar), pa3padoTaHHOH B
®I'BOY BO «Poccuiickuil rocynapcTBeHHbli arpapHblii yHuBepcuteT — MCXA wnmenun K.A.
TumupszeBa», Ha kadenpe xumuu (pazpadborunku — EnmceeBa O.B., goueHT kadeapsl XUMHU,
KaHAUJIAT OMOJIOTMYECKUX HayK, JToueHT; JKeBHepoB A.B., momeHT kadenpbl XMMHUH, KaHIUIAT
XMUMHYECKUX HayK, Ao1eHT; bparar I'.C., 101ieHT Kadeapsl XUMHUH, KaHIUIAT XUMHUYSCKUX HAYK).

PaccmoTpeB npesicTaBieHHbIE Ha PELEH3UI0 MaTepUalbl, PELIEH3EHT MPUIIEN K CIEIYIOIUM
BBIBOJIAM:

1. lIpenbsaBrnennas pabouass mporpamma aucuuminHbel «b1.0.13.02 Opranudeckas XUMUS»
(manee mo tekcry IIporpamma) coorBercTByer TpeboBanusiM ®I'OC mo nampasnenusm 05.03.04
I'mppomereoponorusi, 06.03.01 buonorus, 19.03.01 buorexnonorus, 35.03.03 Arpoxumus u
arporiouBoBesieane, 35.03.04 Arponomus. Ilporpamma coIepKUT BCE OCHOBHBIE Ppa3eiibl,
COOTBETCTBYET TPEOOBAHUAM K HOPMATUBHO-METOIUYECKUM JIOKYMEHTAM.

2. llpeacraBnennas B [lporpamme axkTyanbHOCTh Y4€OHOH JUCHMIUIMHBI B PaMKax
peanuzanuu OIIOIT BO He MOJUIEKUT COMHEHHMIO — MUCIUILUIMHA OTHOCUTCA K 0a30BOi yactu
yaeOHoro nukia — bl.

3. Ilpencrasiennsie B [IporpaMme 1ienu QUCHUILUIMHBI COOTBETCTBYIOT TpeboBaHusiM OI'OC
HarnpaBienuit 05.03.04 T'mapomereoposorusi, 06.03.01 buomorus, 19.03.01 buorexnomnorus,
35.03.03 Arpoxumus u arpornouBoBezieHue, 35.03.04 ArpoHomus.

4. B cootrBerctBuu ¢ Ilporpammoii 3a aucuuminHo «b1.0.13.02 Opranuyeckass Xumus»
3akperieHa 1 komnerenuus. Jucuummnaa «b1.0.13.02 Opranudeckast XumMus» U MpeacTaBICHHAS
[TporpamMma crniocoOHa peann3oBaTh €€ B OOBSABIECHHBIX TPEOOBAaHUAX, TaK KaK aKTyaJIU3MpOBaHA
MPUMEHEHUEM COBPEMEHHBIX IU(PPOBBIX HHCTPYMEHTOB W PA3IUYHBIX MPOTPAMMHBIX MPOIYKTOB.
Pesynbrarel 00yueHus, npexacrapieHHble B IIporpamme B KaTeropusx «3HaTh, YMETb, BIIAJETh»
COOTBETCTBYIOT CHEHU(PUKE M COJACPKAHUIO IUCHUIUIMHBI W JIEMOHCTPUPYIOT BO3MOXHOCTH
MOJIyYEHUS 3asBJICHHBIX PE3Yy/IbTATOB.

5. O6mas tpynoémkocth aucuuianHbl «b1.0.13.02 Opranudeckas XUMHUS» COCTaBISIET 3
3auétHble eauHuUIbl (108 yacos).

6. WNudopmaius o0 B3aMMOCBS3M H3y4aeMbIX TUCIUIUIMH M BOIMPOCaM HCKIIOYCHHUS
nyOnupoBaHUs B COACPXKAHUM JUCUUIUIMH COOTBETCTBYET JAEMCTBUTENBHOCTU. JlMcUUIUIMHA
«b1.0.13.02 Opranuueckas Xumus» B3auMocBs3aHa ¢ apyrumu aucuumumHamu OIIOII BO wu
VYyeoOHoro iana no HampasieHusMm 05.03.04 T'mapomereopomorus, 06.03.01 buonorus, 19.03.01
buorexnonorus, 35.03.03 Arpoxumust u arponousosegenue, 35.03.04 ArpoHomust 1 BO3MOKHOCTb
TyOnMpoBaHUS B COJAEPKAHUU OTCYTCTBYET.

7. lIlpencraBnennas  [IporpamMma  mpeamonaraeT  HCHOJB30BAaHHE  COBPEMEHHBIX
00pa3oBaTeNbHbIX TEXHOJOTUH, HCHOJb3yeMble NpPU pealu3alii pa3IMYHBIX BHJIOB Yy4eOHOM
paboTsl. @opMbl 00pa30BaTENbHBIX TEXHOJIOTHI_COOTBETCTBYIOT CTIEIU(HUKE TUCIIUTUTHHEI.

8. Tlporpamma mucrummuHbl «b1.0.13.02 Opranndeckast XuMus» TpeAronaraet 4 3aHaTus B
UHTEPaKTUBHOHN (Qopme.

9. Buapl, comepkaHuE U TPYAOEMKOCTh CaMOCTOSTEIBHOW pabOTHl  CTYIEHTOB,
npenactaBieHHple B [Iporpamme, COOTBETCTBYIOT TpeOOBaHUSM K TOJATOTOBKE BBIMYCKHUKOB,
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conepxkamumest Bo ®I'OC BO nampasnenunii 05.03.04 I'mppomereoposorus, 06.03.01 buosnorus,
19.03.01 buorexnonorus, 35.03.03 Arpoxumus u arponoyBoBenenue, 35.03.04 ArpoHomus.

10. IIpencraBnennsle u omnucaHHele B Ilporpamme Qopmbl Tekyluell ONEHKH 3HAHUH
(MHIUBUyaJdbHbIE 3a/laHus, TECTHUPOBAHMS, OMPOCHI MO TeMaM, 3alluTa JabopaTOpHBIX padoT,
KOHTPOJIbHBIE pa0OThI), COOTBETCTBYIOT CIIEIU(UKE TUCITUILINHBI U TPEOOBAHUSIM K BBITYCKHUKAM.

dopma NpOMEKYTOYHOTO KOHTPOJS 3HAHUW CTYIEHTOB, mpeaycMorpeHHasi [Iporpammoi,
OCYIIECTBIIsICTCS B (pOpME 3auyeTa, 4TO COOTBETCTBYET CTATyCy IMCHUMIUIMHBI KaK JUCLUUIUIMHBI
6a3oBoi yactu yueoHoro nukia — b1 ®I'OC nanpasnenuii 05.03.04 I'mapomereopodorus, 06.03.01
buonorus, 19.03.01 buorexnonorus, 35.03.03 Arpoxumusi u arpomnouBoBeaenue, 35.03.04
ArpoHomus.

@opMbl OLICHKM 3HAHWH, MpeacTaBleHHbIE B lIporpaMme, COOTBETCTBYIOT CIEIU(HUKE
JTUCIUIUIMHBL U TPEOOBAHUSIM K BBIITYCKHUKAM.

11. YueGHO-MeTOIMYECKOE  OOECTeueHrue  JTUCIUIUIMHBI  TMPEJICTaBICHO:  OCHOBHOM
auteparypoi — 3 WCTOYHHKa (0a30BbIe YUYEOHHKH M TIOCOOMS IS CaMOCTOSITEIBHON paboThI),
JOTIOTHATEIFHOU JIUTepaTypold — 3 HAUMEHOBAHH, METOIMYCCKUMU YKa3aHUSIMU — 3 UCTOYHHKA,
Wutepuer-pecypcamu — 20 ucTOUHUKOB M cooTBeTcTBYeT TpeboBanusiM PI'OC nHampaBieHwmit
05.03.04 T'maopomereoponorus, 06.03.01 buomorus, 19.03.01 buorexnonorus, 35.03.03
Arpoxumusi 1 arporoyBoBeienue, 35.03.04 Arponomus.

12. MarepuaibHO-TEXHUYECKOE O00eCIeYeHNe AUCIHILIMHBI COOTBETCTBYET CHEIH(UKE
qucturnHbl «b1.0.13.02 Oprannueckas XUMHs» U 00€CIIeUYMBAaET HCIOJIb30BaHUE COBPEMEHHBIX
00pa30BaTeNbHbIX, B TOM YHCJIE UHTEPAKTUBHBIX METOI0B O0yUYECHHUSI.

13. MeTtoauueckre peKOMEHIAMK  CTYIOeHTaM M METOJWYEeCKHEe PEKOMEHIAIUU
NPENoIaBaTesAM 110 OPTaHU3aMN O0YYEHHUS 0 AUCUUIUIMHE JAI0T MPEICTaBICHUE O CIEI(HUKE
oOyuenus no pucrumuinie «b1.0.13.02 Oprannueckas XumMus».

OBIIVE BBIBOJIbI

Ha ocHoBaHMM NpOBEAEHHON pEIEH3UU MOXKHO CJeNlaTh 3aKIYeHHe, YTO XapakTep,
CTPYKTYypa M cojiepxaHue padoueit nporpammbl nucuuiuiuibl «b1.0.13.02 Opranudeckas XUMUSD)
OIIOIT BO mno nanpasnenusim 05.03.04 I'mapomereoposorusi, 06.03.01 buosorus, 19.03.01
buotexnonorus, 35.03.03 Arpoxumust u arpornousoBezieHue, 35.03.04 Arponomust (KBanupukanus
BBIMYCKHMKa — OakamaBp), pa3pabotanHas EmuceeBoii O.B., gouentom xadeapbl XuUMHH,
KaHIMJIaTOM OMOJIOTMYECKUX HaykK, AoileHToM, JKeBHepoBbiM A.B., golleHTOM Kadeapbl XUMUH,
KaHIUJaTOM XUMHUYECKMX Hayk, goneHToM U bpartamom I'.C., moumeHTOM Kadeapsl XUMHH,
KaHIUAATOM XHMHUYECKUX HaykK, coorBercTByeT TpeboBanusM OPI'OC BO, coBpeMeHHBIM
TpeOOBaHUSM DKOHOMHUKH, PBIHKA TPyJda M TO3BOIUT NpHU €€ pealu3allid YCIEIIHO 00ecTeyuTh
(dbopMHupoBaHKE 3asBICHHBIX KOMITIECTCHITH.

Penenzent: bopucoB b.A., npodeccop xadenpsl mouyBoOBeaeHUs, TEOJOTUH | JIaHIa()TOBEICHUS,

Poccuiickuii rocygapcTBeHHBIM arpapHslii  yHuBepcuTeT - MCXA wnmenn KA.
OMOJIOTUYECKHUX HayK, npodeccop
«dd» 0 2024 .
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