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AHHOTAIMS

padoueii nporpaMMbl y4eOHOM IMCUMIIIMHBI
b1.0.13.02 «Opranuvyeckasi XuMHus»
AJ1s IOATOTOBKM 0akaJjiaBpa no Hanpasjenuio 35.03.04 ArpoHomus

Iear ocBoeHMsT AUCUMILUIMHBI: 1I€JIbl0  OOy4YeHUS  JAUCHUILIIMHE
«Oprannyeckas XUMUsD SBJISIETCA OCBOCHUE CTYJEHTAMH TECOPETHUUYECKUX OCHOB
OpraHUYeCKOM XUMHH, CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKHX COCIUHCHUH,
NpUOOpETCHUE YMEHUW W HaBBIKOB B 00JaCTH OpPraHUYeCKOro CHHTE3a, B
HCIIOJIB30BaHUN XUMUUYECKUX U (HU3UKO-XUMHUYECKUX METOJ0B MCCIASIOBAHUS JIJIs
aHajau3a o0OBEeKTOB arpocdepsl, B 00JaCTU NMPUMEHEHNS OMOJOTUYECKH aKTUBHBIX
OpraHUYeCKHUX BEIIECTB B CEILCKOM XO3SIHCTBE.

MecTO0 AUCHMILUIMHBI B Y4eOHOM MpomLecce: IUCUWILUIMHA BKJIIOYEHA B
nuki b1, obs3arenpHas 4acTh, AUCIUIUIMHA OCBaMBaeTcs B 1 U 2 cemecTpax 1o
HanpasieHuto noarotoBku 35.03.04 Arponomus.

TpeOoBaHusi K pe3yabTaraM OCBOCHHUSI JMCHUIUVIMHBI: B PE3yJbTaTe
OCBOCHMSI JUCHUILUIMHBI (popMupyrotes crnenytomue kommnerenuuu: YK 1.1, YK 1.2,
YK13, VK14, YK 1.5.

Kpatkoe  cojep:kanume  JUCHUIUIMHBI.  TeopeTWdeckWe  OCHOBBI
oprannveckoil xumuu. [Ipuemsl 1 MeToabl PabOThl. PUZUKO-XUMHUYECKHE METOIBI
UCCJICIOBAHUSI OPTaHUYECKUX COCIUHEHUN. YTIeBoA0pobl. (DyHKIIMOHATBHEIC
MIPOU3BOIHBIC YTIIEBOJIOPOJIOB. ['erepodyHKIIMOHATBHBIC COCJIMHEHUS.
Ontuyeckas  u3omepus. llpupomnbie  coenuHeHHs. [ eTepOIMKINYECKUE
COEIUHEHMUSL.

Oo6mas TpynoemkocTh Aucuumiannbi: 108/3 (vacos/3au.e.).

IIpomexyTOYHBIA KOHTPOJIb: 3a4€T BO BTOPOM CEMECTPE.

1. Ileab ocBoeHMsI AU CIATLIHHBI

I{enpr0 0cBOCHUS MUCIHUILTAHBI «OpraHudecKass XUMHUS SIBISCTCS OCBOCHHE
CTYJIEHTaMH TEOPETUYECKUX OCHOB OPTaHWYECKONH XHWMHH, CBOWCTB OCHOBHBIX
KJIACCOB OPraHUYECKUX COEAMHEHHM, MpPUOOpPETEHWE YMEHUW U HaBBIKOB B
00JIaCTH OpPTraHWYECKOTO CHHTE3a, B HCIOJIB30BAHUU XUMHUYCCKUX U (DHU3UKO-
XUMHUYECKUX METOJIOB MCCIIEJOBaHUs Jid aHajdu3a OOBEKTOB arpocdepsl, B
0o0JaCTH TMPUMEHEHUS] OWOJIOTHUECKH AaKTUBHBIX OpPTraHWYECKHUX BEIIECTB B
CEJIbCKOM XO3SIMCTBE. 3HAHUWSA, TOJIYYCHHBIC, B TOM 4YHCJE, C MPUMEHEHUEM
U(POBBIX TEXHOJIOTHH (Hampumep, 0Opa3oBaTeNbHbIE OHJIAWH-TUIAT(HOPMBI
Stepik, Webinar u Zoom, Google-hopmbl asi opraHu3anuu 0OpaTHOW CBSI3M),
MO3BOJISAT HE TOJIBKO YCIHENTHO OCBaWBaTh MOCIEAYIONIME JUCIHUIUIMHBI, HO H
UCITIOJIB30BaTh UX B OyayIeit mpodeccuoHanbHOM AeSITEIbHOCTH.



2. MecTO TUCHUIIUHBI B Y4eOHOM mpoiiecce

Huctuminaa «OpraHudeckas XUMUsS» BKJIIOYEHa B 00s3aTENbHYIO 4YacTb
JUCHUIUIMH yuyeOHoro ruaHa. Jucuuminaa «Opranudeckass XuMus» peain3yercs
B cooTtBercTBUU ¢ TpedoBaHusiMu DI'OC, OIIOII BO u VYyebHoro miana mo
Hanpasienuto 35.03.04 ArpoHomus.

JucunmimHa «OpraHuydeckas XHMHS» SIBISIETCSI OCHOBOIOJIAraroIIeH I

U3YUYEHUS CIEIYIOUUX TUCUUIUINH: «BbHOXUMHUS pacTeHui», «3alnuTa pacTeHU»,
«be30macHOCTh KUZHENAECATENBHOCTI, K ATPOXUMUS» U AP.

OCOOEHHOCTBIO JTUCIUIUIMHBI SIBISIETCA CBA3b XWMUYECKUX 3HAHUHA U
HaBBIKOB C KOMIUJIEKCOM MPO(PECCHOHAIBHBIX 3a/ady IO JKOJIOTHUYECKOMY
MOHHUTOPUHTY 00BEKTOB aTMoc(hepsl, Tuapochepsl, TUTOCHEpPHI U T.11.

Pabouas IIporpamMma qJUCHUIIINHBL ((OpFaHI/ILIGCKaH XUMUA» AJIs1 HHBAJIMAO0OB
n Juno C©  OrpaHHdYCHHBIMH  BO3MOJKHOCTAMHU  300POBbBA p33pa6aTI>IBa€TCH
HHAUBUAYAJIBHO C  Y4CTOM 0ocoOeHHOCTEH HCI/IXO(i)I/ISI/I‘-IeCKOFO Pa3BUTHA,
HHAWBUYAJIBbHBIX BO3MOKHOCTEU U COCTOSIHUS 340pPOBbA TaKUX 06yqa}oumxc;1.

3. [lepeyeHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHMs 10 JMCUHUILINHE,
COOTHECEHHBIX C IVIAHMPYEMbIMHU pe3yJIbTaTaMH 0CBOCHHS 00pa3oBaTeIbHOM
NMPorpaMmblI

N3yuenne naHHOU y4eOHOM JUCHUIUIMHBI HAMPABICHO HA (OPMUPOBAHUE Y
0Oy4JaronIMXcsi KOMIETSHIINH, MpeJICTaBICHHBIX B Tabiuiie 1.
4. CTpyKTypa " coiepKaHue TUCUUILTHHBI

4.1 Pacnpenejienre TPYAO0EMKOCTH JUCHMILUIMHBI MO BHAAM PpadoT Mo
cemecTpam

OO6mast Tpy0€MKOCTh JUCIUIUIMHBI cocTaBisieT 3 3a4.ea. (108 gacoB), ux
pacnpeeneHue o BUaaM padoT B IBYX CEMECTPax MPEICTaBICHO B TabuIiie 2.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

KpI/ITI/I‘ICCKI/Iﬁ aHaJIn3 U CHUHTC3

MHQOPMALIUH, TPUMEHSATh

CHCTEMHBIH nmoaxon il peuICcHuA

IMOCTABJICHHBIX 3a1a4

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

OCHOBHBIC aJITOPUTMBI
pelICHUA MPAKTUICCKUX
3aJa4

3aJ]JaHHOTO COCTaBa U
MPOU3BOUTH HEOOXOMMBIC
pacyeTsbl

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 Crioco6en ocymiecTBisTh mouck, 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 TIOCTaBJIEHHOM
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
peLIeHNs 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 UX B3aHMHOTO
PaCIOIOKECHUS

paboTaTh ¢ IUTepaTypHBIMU
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 perieHus
MPaKTUIECKUX 3a7ad,
MPOU3BOJHUTH
HEO0XOIUMBIE PACUECTHI;
CHCTEMOM ToKa3aTenei,
OLICHUBAIOIEH CTETICHb
JOCTIKEHHS
[IOCTaBJICHHON LIENH




Tabmauma 2

PacnpenesieHue Tpy10€MKOCTH JMCUMILIMHBI 10 BUIaM padoT Mo ceMecTpam

TpynoémkocTb
Bup yue0Hoil padoThI B Tom umcie o cemectpam
yac.
Nel Ne 2
O01mast TPyI0€MKOCTb JUCIUILTAHBI TI0 y4eOHOMY 108 36 79
TUIaHY
1. KonrakTHas pa6ora: 14,25 2 12,25
AyautopHas pabora 14,25 2 12,25
8 MoMm uucue:
sexyuu (J1) 6 2 4
nabopamopnvie pabomwl (JIP) 8 - 8
KOHMAKMHAs paboma Ha npomMed’CymouHoM
xonmpone (KPA) 0.25 i 0.25
2. CamocTrosiTesabHas padora (CPC) 93,75 34 59,75
camocmosmenvHoe uzyueHue pazoenos,
Camono020mosKka (npopabomka u no8mopeHue
JIEKYUOHHO20 MAMEPUANA U MAMepuald y4eOHUKos u 89,75 34 55,75
VUEOHBIX NOCOOUL, NOO20MOBKA K 1AO0PAMOPHLIM
SAHAMUAM, KOJIOKSUYMAM U M.0.)
Iloocomoska k 3auémy (KOHmMpPO.v) 4 - 4
By mpomMexkyTOYHOT0 KOHTPOJIS: 3a4eT
4.2 Conep:kanme TUCHUIIAHBI
Tabauna 3
TemaTn4yeckuii NUIaH y4eOHOM IM CIUTIIMHBI
TemaTn4yeckuii nu1aH y4eO0HOI JUCHUNIMHBI
AyautopHasi pabora Bueayau
HanmenoBaHue pa3jeiioB 4 TeM Beero JI JIP IIKP TOpPHAS
JAMCUMILIUH (YKPYITHEHO) pabora
CpP
Pasznen 1. OcHOBBI OpraHnyecKoi XUMUu 19 2 - - 17
Pazpnen 2. YraeBonpopo bl 17 - - - 77
Bcero 3a 1 cemecTp 36 2 - - 34
Paznen 3. ®yHkimoHaibHbIE TPOU3BOIHBIC 16,75 4 8 i 16,75
YIII€BOJIOPOJIOB
Paznen 4. I'erepodyHKITMOHAIBHBIE 13 ) ) i 13
COEJTMHEHUS
Paznen 5. Ontudeckas uzoMepust 13 - - - 13
Paznen 6. [lpupoansie coeqrHeHUs 13 - - - 13
Konmaxmnas paboma na npomexcymounom
xkoHmpone (KPA) 0,25 i i 0,25 )
[TonroroBka K 3a4€Ty (KOHTPOJIb) 4 - - - 4
Bcero 3a 2 cemecTp 72 4 8 0,25 59,75
HToro mo gucuumnjinue 108 6 8 0,25 93,75




Pasznen 1. «OCHOBBI OpraHN4ecKoil XuMHUID)

Tema 1. «TeopeTnueckre OCHOBBI OPraHUYECKOU XUMUK

Oco0eHHOCTH COENMHEHHMM yriiepojia, WX MHOrooOpasue, pojb B KUBOM
MIPUPOJIE U MPAKTUUECKON JIEATEIIBHOCTH YEJIOBEKA.

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

Tunbl XHMUYECKHMX CBSI3EM B OPraHUYECKUX coeauHeHusx. IonHas,
KOBAJICHTHAs1, JOHOPHO-AKIEIITOPHAs!, CEMUIIOJISIPHASL, BOLOPOAHAS CBSI3H.

OnekTpooTpuuareabHocth 1o Iloaunry, mnonspHocTh cBs3u. CTpoeHue
AJIIEKTPOHHON OOO0JIOUKM aToma yriepoia. ATOMHBIE M MOJEKYJISIpHbIE OpOUTAIH.
['ubpuanzanus. ATOMHBIE OpOUTANIA S-THUIIA U p-TUNA, G- U TM-CBA3U. VHAYKTUBHBIMI
abhdext u >¢pdexT conpspkeHUs. ['OMOMUTHYECKUM W TETEPOTUTHUYECKHUI pa3phiB
CBSA3U. DHEPIUS CBA3H.

[TonsaTrie 0 MexaHU3Me pPeaKIMu: PEakiMu PaJuKaIbHOT0, HYKJICO(PUIHLHOTO 1
anekTpoduiibHOrO 3amenienus. IlepexoiHoe cocTOsIHUE, YHEPreTUYeCKas KpUBasi.

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

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

Tema 2. «IIpuémbl u MeTOIBI paOOTHD»

OCHOBBI TEXHMKH 0€30TMaCHOCTH TPH paboTe ¢ OPraHMYECKUMH BEIIECTBAMM:
paboTa C rOprOYMMH BEIIECTBAMH, TEpBas MOMOIIb MPH 0KOraX W OTPABICHUSX,
TYIIEHHE TO0XKapOB, paboTa C B3PHIBUATHIMHU BEIIECTBAMH, CXKAThIMU Ta3aMU H
BAKYYMOM.

[Tonyuenue, BblIeneHUE, WACHTU(GUKAIUS W YCTAHOBJICHHE CTPOCHUS
OPraHUYECKUX COCAUHCHUH.

O6mue mpaBwia paboTel. HarpeBanme u oxnaxnenue. Kpucramimzanus,
cymika u ynapusanue. [leperonka.

Omnpenenenue yrieponaa, BOJAOpPOAa, a30Ta, TrajOr€HOB, cephl, Qocdopa.
Omnpenenenue MOJIIpHOI Macchl. BeIBO aMmuprueckoit popmyIib.

XUMHAUYECKHE METOAbl KAYECTBEHHOIO W KOJWYECTBEHHOTO ONPEAECICHUS
(GYHKIIMOHATBHBIX TPYII: KPaTHBIX CBSI3€H, TUAPOKCHILHON, aMUHO-, KApOOHWIHHON
U KapOokcuiabHOU rpyti. [ToHsTHe 00 yCTAaHOBICHUH CTPOCHHS BEIIECTBA METOJIOM
MOCJIEIOBATENBHOU IECTPYKIIMU U BCTPEYHBIM CHHTE30M.

Tema 3. «Opranndeckue BemecTBa Onochepobny

[Ipupogusie Ta3pl, TOp(], KaMEHHBIA 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 II€TAHOBOE 4KCIA. AHTUAECTOHATOPHI. KpeKkWHTr U KaTaauTHYECKHE
NpeBpalleHusl YIJeBoJOpoaoB HedTu. OHepreTuueckuid Kkpusuc. llomyuenue
YKUJIKOTO TOTUIMBA U3 KaMeHHOTro yriisi. OkcocuHTes. J[peBecruHa u €€ ucroiab30BaHue
B JIECOXMMHUYECKOW MPOMBIIUIEHOCTH I TOJYYEHUSI HMCKYCCTBEHHOTO BOJIOKHA.
Kusuna. IIpakTuyeckoe HCIOJIB30BAHME  PACTUTENBHBIX  CAaXapoB, KHUPOB,
TEPIICHOUIOB, AJIKAJOWJIOB, CTEPOHMIOB B MHUIIEBOM MPOMBIIUIEHHOCTH, CEIBCKOM
XO34MCTBE, MEAUIMHE. 3HAUYEHUE XHUMHUYECKHX BEIIECTB, MPOAYLHPYEMBIX
Mukpoopranuzmamu. [Ipodsemsr OnorexHosoruu. Ilytn ncnons3oBaHus OMOMacchl
JKMBBIX OPraHU3MOB CYyIIU W MOpsi. XUMHUYECKas MepepadOoTKa >XKMBOTHBIX KUPOB.
Kpyrooboport yriaepoaa B nmpupoae. MickyccTBeHHas mUIa.

Tema 4. «PU3NKO-XUMHUYECKUE METOABI HCCIIETOBAHU

Brienenne WHAUMBHIYaTbHOTO BEIIECTBA NYTEM MEPETOHKH, BO3TOHKH,
KpUCTAJUTH3AINH, SKCTpakuu. [[pumMeHenne pa3inyHbIX BUAOB XpoMaTorpadun s
paznmeneHuss U uAeHTHUKanuu  BemlecTB. [loHsATHE O  ra30KUJIKOCTHOM
xpomarorpaduu U BBICOKOA((PEKTUBHON KuAKOCTHON Xpomatorpaduu. (BIKX).
Nnentudukamss XMMUYECKUX COCIMHEHUM MO UX (DU3UYECKUM KOHCTAHTAM WIIU
KOHCTaHTaM MX XapaKTEpHBIX MPOU3BOJAHBIX. OmpeneneHue TeMnepaTypbl KUIECHHUS,
TEMIEPATyphl IUIABIEHUSA, IUIOTHOCTH M TIOKa3aTesl MPEIOMIICHUS. Y IEIbHOE
BpAalllEHHE IUIOCKOCTH MOJIIPU3ALUHU [TIOCKOIOISIPU30BAHHOTO CBETA.

[IpuMeHeHre CTIEKTPOB MOTJIONIECHUS B yJIbTpa(HOIETOBOM, HHPPAKPACHOU U
BUJIMMOM 00JaCTAX JJIsl aHAIM3a OPTaHUYECKUX BEIIECTB.

HUcnonbs3oBaHue SAEPHOTO MArHUTHOTO PE30OHAHCA JJIsi  YCTAHOBJICHHUS
CTPOCHUSI OPTaHUYECKUX COCTMHEHUMH.

Meroa xpomaTo-Macc-CIIEKTPOMETPUH KaK OCHOBHOM CIOCO0 aHaJIh3a coCTaBa
CMeCEN OPraHUYECKUX BEIIECTB.

Pa3nes 2. «Y1/1eBO10POIBI»

Tema 5. «AnkaHbny

[lepBoe  BANGHTHOE COCTOSHHE aTOMa  YIJIepoga:  SP -THOPHIM3ALIL.
KoBanenTtHas cBsi3b, TpUpoJa U CBOWCTBA mMpocTou (curma) cmsizu. [lomsitue o
koH(popmaruu. 'omonoruueckuit psim U ero od6mas ¢opmyna. ['omonoruyeckas
pasHocTb. M30mepus. [lepBuUHbINA, BTOPUYHBIA, TPETUYHBIA U YETBEPTUYHBIN ATOMBI
yriepona. Homenknatypa tpuBuanbHas, panuoHanbHas u MIOITAK. Paaukaner
(amkwiibl): ompeneneHUE W Ha3BaHug. HaxoxaeHue 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 BANGHTHOE COCTOSHHE aroMa yIIepofa:  Sp°-THOPHIH3ALSL.
DJIeKTpOHHAs MPUPOJIa, TEOMETPUSI U CBOWMCTBAa ABOMHOM CBs3M. ['oMojorndeckuit
psia, obmas opmysa, HOMEHKIIATypa U U30MEPHs 1ETH, TTOJI0KEHUS IBOWHOMN CBSI3H.
Cnocobbr  momydenusi.  Dusmveckue  CBOWCTBA.  XWMHUYECKHE  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. O30HuUpOBaHHE U €ro 3HAYEHHE B YCTAHOBJIEHUU CTPYKTYpbl BEIIECTBA.
[lonumepuzanusi:  cTyneHuyartas, IenHas U Teinomepuszanusa. [lonusTuseH.
[Tomunponunen. IlpocTpaHCTBEHHOE CTpoeHHWE €ro Iened: u30-, CHH- W
aTakThyeckue CTpykTypol. Crepeocneuuduueckas mnoaumepusanus. CBoiicTBa
MOJIUMEPOB M MX Pa3ivyuusl B 3aBUCUMOCTU OT KoHpurypamuu nenu. [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.
ALeTUIIEHBI, UX TIOJIyYEHHE 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»

Byranuen (AMBUHMII), WU30IpPEH, XJIOPONPEH; UX IMPOMBIIUICHHBIH CHUHTE3 U
npuMmeHeHne. CoIpspDKeHHbIE JBOMHBIE CBSI3U U MX ocoOble cBoiictBa (1,4-
npucoeuHeHne). OPQPeKT conpsKeHus, noauMepusanus aueHoB. [lonsTue o
CTPOEHUU NPHUPOJHOIO KaydykKa. [[MBHHWIIOBBII M W30IPEHOBBIM CHHTETUYECKHE
kaydyyku. lloHsTMe O  JMHEHHBIX W INPOCTPAHCTBEHHBIX  IOJIMMEpax.
HuskoremneparypHas mnonumepusauus. Bynkanuzauus kaydyka. ComnosmMepsl.
MeTonbl HACHTU(PUKALIMH TUEHOB.

Tema 9. «ApeHb1»

ApomaTuyHOCTb, npaBuio Xtokkens. [lonstue o pezonance. Homenknarypa u
U30MEpHUsl YIIeBOAOPONOB psga OeHzona. Meroabl mnonydyeHus. Dusnyeckue
CBONCTBA. DnekTpopuiIbHOE 3aMeNIeHuE. DIIEKTPOHOJOHOPHBIE U
AJIEKTPOHOAKLICTITOPHBIE 3aMECTUTENU; WX Hampasistouiee BiausHue. [lonsTue o0
addekre conpspkeHus 1 MHTYKTUBHOM d(dekte. Teopus 3amenienrs B 6€H30I5HOM
anpe. CornacoBaHHasi M HECOIVIACOBAHHAs OPHUEHTALMS. AKTHUBUPYIOILIEE BIUSHUE
HUTPOTPYMNII Ha HYKJICOQWIbHBIH OOMEH aromMa TajoreHa, CBSI3aHHOTO C
apOMaTHYECKUM AIpoM. MexaHu3M peakUuy M IEepEeXOJHbIE COCTOsHUSA. Peakuun
IPUCOEINHEHUsI K OEH30JIbHOMY KOJIbIly (TekcaxiopaH). Peakuuu rajoreHupoBaHus
B sAApo u OokoByro 1uenb. WHcektuuuael. IloHATHE O NOJMUIMKINYECKUX
apoMaTtuyeckux coenuHenusx. Kanmeporensl. MeToibl naeHTUPUKALNH.

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

Tema 10. «["anoreHonpoun3BoiHbIE YTIE€BO10PO10B. CIIUPTHI U (PEHOIIBD)

Knaccudukanus, nzomepuss 1 HoMeHkinarypa. OOmue crnocoObl MOJIYy4YESHUS:
raJIOrTeHUPOBAHUE YTIEBOAOPOJIOB, 3aMEILIEHNE THIPOKCUILHOM TPYIIIbI Ha TaJIOTeH,
MPUCOEIMHEHNE TaJIOr€HOB MO KpaTHbIM CBs3sIM. MHayKkTHBHBIN 3 dekT. [lonyuenue
dToprnpousBoaHbiX. [ToHsTHE 0 peakuusax HykiaeopuiabHOTro 3amerneHus (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. MeTo/bl HACHTU(DUKALIUH.
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Juxaopatan, xiopodopM, HonodopM, GpeoHbl; UX MpUMEHEHHE. XUMUYECKUE
CBOMCTBA TaJOTE€HOIIPOU3BOJIHBIX HENPEIEIbHbIX YIIeBOA0poaoB. OTianune B
MOBEJICHUM TAJIOT€HA, HAXOMSIIErocs MNpH aTOME YriepoJa C JBOMHON CBS3bIO.
XJIOpUCTBI  BUHWI, TPUPTOp- W TETPAPTOPAITWICHBI, HX MOJUMEpU3AIUST U
3Hauenue. [lmactuku. Teduon. Cunukonsl. Hamonnurtenu, maacTUdUKaTOPHI,
CTaOMIIN3aTOPBI.

XHAMUYECKHE CBOKCTBA raJjOr€HOITPOU3BOIHBIX apoOMaTUYECKUX
YIIEBOAOPOI0OB. 3aBUCUMOCTh aKTUBHOCTH TAJIOT€HA OT €ro MOJIOKEHHUS B S/Ipe WIN
0okoBo# 1enu. [TpumeHenne raroreHonpou3BOAHBIX B CEMBCKOM XO3SHCTBE.

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, CIOXHBIX  3(QUPOB, KapOOHUIBHBIX
coenqrHeHn. Puznueckue cpoiicTBa. KUCIOTHOCTP M OCHOBHOCTH MO bpeHcreny,
pK,. Accouumanusi U BOJOPOAHBIE CBS3HM, WX BIMSIHHE Ha (PU3UUECKHUE CBOMICTBA.
XUMUYECKUE peakuMu (QyHKIMOHANbHOM rpynmbl. OKUCIEHHE TNEPBUYHBIX,
BTOPUYHBIX M TPETUUYHBIX CIMUPTOB. Jlernaparauuss U ACrUApUpoBaHHE. MeTonsl
uaeHTH(UKau. METWIOBBIM M 3TWJIOBBIM CHHUPTHL, WX MOJIYYEHHE U 3HAUYEHUE.
[TponuioBelii, OyTHIIOBBIN, aMHJIOBBIA M BbICIIME (IIETHJIOBBINA, MHUPUIIMIOBBIN)
CIIUPTHL: X II0Jy4EHUE U 3HAUYCHHUE.

JIByxaTomHbIe cniupThl (raukoiau). M3omepust u HomeHnkinarypa. [lomydenue u3
TajJOreHIPOM3BOAHBIX M HENPEIEIbHBIX YINIEBOAOPOAOB. PU3NYECKHE CBOWCTBA.
XuMHUYECKHE CBOMCTBA. B3anmMHoOe BiMAHNE IBYX (PYHKIIMOHAIBHBIX TPYIIIL.

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

Tpé€x- 1 MHOrOaTOMHBIE CIIUPTHI. [ TMIIEPUH, €r0 paCIpPOCTPAHEHUE B IIPUPOJIE
U TeXHUYeCKue crocoObl noiayyeHus. [ nuuepatsl. [IpoayKTsl OKMCIEHHS TIHILIEpUHA.
['muuepu bt

HenpenenpHbie criupThl. BUHUIIOBBIN, NOJMBUHWIOBBIN U aJUIWJIOBBINA CHUPTHI;
UX IOJIy4€HUE, CBOMCTBA U pUMeHeHue. ['epannon, ¢papHe301, HIUTPOHEIION.

®enoubl. CTpoeHHe, HOMEHKJIAaTypa U u3oMepus. [IpupoaHble MCTOYHUKHU U
CH0CcOObI MOTy4YeHUs! (PEHOJIOB U3 AMUHOB, FaJIOTC€HIPOU3BOAHBIX U YTIIEBOJOPOIOB.
dusnyeckue M XMMHUYECKHME CBOMCTBA. DB3ammHOEe BiIusAHME pagukaia |
byHkunoHansHOM Tpynnbl. Otinuue GpeHosoB oT cnuptoB. DeHosATsl. [IpocThie u
cioxHbIe 3Qupbl. BpoMupoBaHue, HUTpOBaHUE U OKHCIIeHHE PeHosa. KauecTBeHHbIE
peakiuu. Ilonstue o repOunmmax: 2,4-TuxJI0pHEHOKCUYKCYCHasl KHCJIOTA.
Hutpodenossl, ux nosyuenue, CBOMCTBa U 3HaueHue. [lukpuHoBas Kuciora.

JIByXaTOMHblE U  TpPEXaTOMHbIE  (PEHOJIbI: MHUPOKATEXUH, 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 Tpou3BojaHbIE ammuaka. Homenkmarypa. Koudopmaru
IPOM3BOJAHBIX aMMHaKa, OCOOCHHOCTH uX u3oMepuu. I[lomyueHue amMuHOB U3
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rajoreHNPON3BOAHBIX, BOCCTAHOBIIEHUEM HUTPOCOECINHEHUM, OKCUMOB, THAPA30HOB,
amugoB. OOpa3oBaHME€ aMHHOB MpHU JEKapOOKCHWIMPOBAHWM AMUHOKHUCIOT. Poib
CBOOOJHOM DIJIEKTPOHHOW Tapbl B MPOSBICHUM OCHOBHBIX CBOMCTB aMUHOB U
KoMILIekcooOpazoBanuu. [IpocTpancTBeHHbIe (haKTOPBI U OCHOBHOCTh. XUMHUYECKUE
CBOMCTBA: AaJKWIWPOBAHHE, AWIMNPOBAHUE, JEHCTBHE a30TUCTOM  KHCIOTHI.
UeTBepTUUYHbIE aMMOHHMEBBIE OCHOBaHMSA. [[namuHbl. MOHOAMHUHBI: METHJIAMUH,
JMMETWIAMUH, TPUMETUIAMUH. AMHHOCTIIUPTHI: 3TaHOJIAMHUH, XOJIUH; UX CTPOCHHUE,
HaxOXXJIEHUE B MpuUpoae. ANLETWIXOJUH. XJopxoJuHxiopua. CHHTeTHYecKue
IIOJIMaMUIHBIE BOJIOKHA: HEMJIOH, KallpOH. AMUHBI apOMaTHYECKOTO psana. M3omepus
Y HOMEHKJaTypa. Metoasl nosydyeHus. XMMHYECKUE CBOMCTBA. B3auMHOe BiusiHUE
panvkana u GyHKIIMOHATBHON TpymIbl. MeToabl HIeHTUDUKALINH.

Tema 12. «OxcocoequHEHUS

Onpenenenue. Homenknarypa. KapOonunbHass rpynma, €€ CTPOCHHE.
[Toryuenue kapOOHMIBHBIX coeinHeHnH. CBOMCTBA U peakuuu. Peakuyuu ¢ yuactuem
0-BOJIOPOJHOTO aTOMa: raJION€HUPOBAHKE, aJlbJ0JIbHAS U KPOTOHOBAs KOHJECHCALNU.
OxuciieHne albIeruoB U KETOHOB. CXOJCTBO M Pa3IMyYM€ AJIBbJIETUAOB U KETOHOB.
Metonbl uaentudukanuu. MypaBbuHBIN anbaerua ((popmanbaerus, MeTaHalb);
NoJIydeHUe MW cBoWcTBa. lIpumeHeHue B TexHMKE U MenunuHe. DopmanuH.
[Tapadopm. YkcycHblil anbiaerun. AueroH. HempezaenbHble albaerujpl: akpoJeHH,
HUTpaIb (HAXOXKIECHUE B IPUPOJIC U 3HAUCHHE).

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

Tema 13. «KapOoHOBBIC KHCIIOTBDY

Onpenenenue,  HOMEHKIATypa,  W30MEPHUS,  DJIEKTPOHHOE  CTPOCHHUE
KapOOKCWIbHOW rpynnbl. Me3omepusi anuoHa. BojgopoaHasi CBA3b B KHUCJIOTax.
Metonpl NOJlydeHHsI KUCIOT (M3 CIHMPTOB, AJIBIETUAOB, TaJOr€HONPOU3BOJIHBIX H
HUTPpWIOB). CBOMCTBA U (PYHKIIMOHAIBHBIE MPOU3BOIHBIC. METOIbI UACHTU(DUKAIIIH.
HNoHOOOMEHHBIE CMOJTBI.

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

[TomyueHne apomMaTHYECKHUX KHCIOT OKHCICHHEM OOKOBBIX II€Neil apeHOB.
ben3zoliHas kuciora.

Conm, raJoreHaHruapyuIbl, aHTUAPUIbI, aMUAbl, HUTPUJIbI, CIOKHbBIE A(DUPHI
KapOOHOBBIX KUCIOT. XJIOPKAPOOHOBBIE KUCIIOTHI.

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

Amuabl kucnor. [lomydeHne U3 KHUCIOT, TaJOT€HAHTUIPUIOB, CIOKHBIX
7(UpOB W HUTPUIOB. XHUMHYECKHE CBoWcTBa. Aneramup. Ilommakpunamun,
MOJIy4€HUE, CBOMCTBA U IPUMEHEHUE B CEJILCKOM XO3SMCTBE.

HuxapOonoBbie kucioTsl. OOmume metonasl cuHTe3a. LllaBeneBas, manoHoBas,
SHTapHas, TJIyTapoBas W agunuHOBas KHUCIOTHL. OcoOble CBOMCTBA METHUIICHOBOM
IPyNIB MAJTOHOBOTO ddupa. AHTHAPUABI TUKApOOHOBBIX KUCIOT. DTaneBas kuciaora
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u3 HadprtanuHa. TepedTaneBas KHUCIOTa M CHUHTETHYECKOE BOJIOKHO Ha €€ OCHOBE
(;1aBcan). [lpyrue CUHTETHUECKHE BOJIOKHA: KallpOH, HANJIOH.

HemnpenenbHble KUCIOTHI. AKpWIOBas KUCIOTa, €€ dS(QUpbl, HUTPUIL
MertakpunoBasi kucnora. IlmactMaccel Ha ux 0aze (oprcrexino). 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 OKCHUKHUCIOT TIPHU
OMOXUMHUYECKOM TUJIPOKCUIMPOBAHUM KAPOOHOBBIX KHUCIOT, MPH OKHUCICHUU
TJIMKOJIEH, BOCCTAHOBJIEHUM KETOKUCIOT. Jlermnmpartauus o-, -, Y-OKCHUKHCIOT.
Jlaktuapl. JlakToHBI. BakHedmme MNpelcTaBUTENN OKCUKHUCIOT: TJIMKOJIEBAs,
MOJIOYHAasi. MHOTOOCHOBHBIE  KUCHOTHI.  SI0jOYyHasT W  BUHHAs  KHUCJOTHI.
Pacnpoctpanenne B npupoae u mnonaydeHue. JlumonHas kuciota. [lomyudenuwe us
NPUPOAHBIX MCTOYHUKOB. CBoicTBa M npuMeHeHue. DeHoIKapOOHOBBIE KUCIIOTHI.
["ajutoBast KMCIIOTA M TAHUH.

Tema 15. «OKCOKHCIOTHI (AIBACTHUI0- M KETOKHUCIIOTHI)»

OOHOOCHOBHBIE aNbJIEeTU0- U KETOKHCIIOTHI. ['muokcunoBas,
MUPOBUHOTPAJHAs, alleTOYKCyCHasi W JIEBYJMHOBas KHUCIOTHL. MX monydeHue u
XUMUYECKHE CBOWCTBA: BOCCTAHOBJICHHE, MPEBpPAlICHUE B  AMHHOKHUCIOTHI.
Konpencanus KusiizeHa. ALETOYKCYyCHBIM 3(up: TayTOMepHs, IOABUKHOCTb
BOJIOPOJIHBIX ATOMOB METUJIEHOBOM I'PYIIIIbI, KETOHHOE U KUCJIOTHOE PACUIEIIIICHNUE.

Pa3nen 5. «OnTuyeckas n3oMepus»

Tema 16. «Ontuueckast ©3oMeEpUs»

OcHoBHbIE TOHATHS. ACHUMMETPUYECKHA aToM yriiepoAa. XupajlbHble H
axyupajgbHbIe MOJIEKYJIbL. [IOCKOMOJISIPU30BaHHBIM CBET. YJEIbHOE BpAIlCHUE,
MOJISIPUMETPBHI. DHaHTUOMEDPHI, pauemarsl, paleMu4ecKue CMECH.
[IpoctpanctBennsie popmynsl Ounnepa. Bunnbsie kucnotel. ®opmyna duiepa s
ONpEJENCHUs] Yucia CTepeon3oMepoB. Me3oBUHHAs KucioTta. JluactepeoMepsi.
Tpeo- u »spurpodopmbl. CrocoObl pazaesneHus panemMaroB. YacTUUHBIA U
aOCOJIOTHBI ~ acUMMeETpuYecKuil  cuHTe3.  OnTudeckas  akTHUBHOCTh — 0e3
aCUMMETPHUYECKOro aToMa yrieposa. [ToHsiTue o TuHaMUYecKOl CTEPEOXUMUM.

Pa3nen 6. «IIpupoaHbie coeTnHEHUD)

Tema 17. «Jlunugsl. Knaccudukanus. Xupbny

Pacnipoctpanenune B mpupone, coctaB u crpoeHue. Kmaccudukaiusi Kupos.
OTnnumne >KUIKUX SKUPOB OT TBEPIBIX. XHUMHUYECKUE CBOWMCTBA: OMBUICHHE H
ruaporennsanusa. [Iporopkanue »xupoB, mnoauMepusanus Macen. I[IpeBpaienue
KUJKUAX )KUPOB B TBEpAbIE. TexHudyeckas nepepadoTKa M UCIOIb30BaHNEe. 3HAUCHUE
YKUPOB U JIUIUJIOB.

Mpbuta u nereprenTbl. OU3NKO-XUMHYECKOE OOBSICHEHHE MOIOIIETO JICUCTBUS
MbLTa. VICKyCCTBEHHBIE MOIOIIME CPEJCTBA, MPOOJieMa YHUUTOXKEHHSI WX OTXOOB.
Bocku, onuda, CHKKaTHUBBI.
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Crnoxnple munuasl. PocdaTuapl, JENUTUHBI, Kedanuabl. PacnpocTpaneHue B
npupoze. CocraB U cTpoeHue. buoornyeckoe 3Ha4eHUE: poib CI0XKHBIX JIMITUAOB B
bopMHpPOBaHUHU KIIETOYHBIX MEMOpaH.

Tema 18. «Caxapa (yrieBojibl)»

Pacnipoctpanenue B mnpupoje U Ouonorumdeckas posib. Kiaccudukamus mo
YUCIIy YIIEBOAHBIX OCTATKOB, YHUCIY aTOMOB YIJIEpOJa, XapakTepy KapOOHUILHOM
IPYNIIbI, TUITY TUKIAYECKON CBSI3U aTOMOB. AJIbJIONIEHTO3bI (prub03a, 1e30Kcuprodo3a,
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 (TTMKO3UAHBINA) THAPOKCUI. MyTapoTtamus. AHOMEDHI.
OO0mue crnocoObl TMOMYYEHUST MOHOCAaXapuJOoB U3 MHOTOATOMHBIX CIUPTOB,
OKCHAJBJECTUJIOB, OKCHUKETOHOB M mojucaxapuioB. dusmyeckue M XUMHUYECKUE
CBOMCTBa  MOHOCAXapuAOB. XapaKTEpHbIE  OCOOEHHOCTH  IOJYyaleTaTbHOIO
ruapokcuna. ['muko3uasl. BoccraHoBiIeHNE, OKUCIEHUE M AlMJIMPOBAHUE CAXapOB.
OHOBBIE U caxapHbI€ KHCIOThL. DnuMepu3anusi. ACKOpOMHOBAsI KUCIIOTA.

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

Hucaxapunsl. HeBoccranaBnuparomue (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,
ruapoin3 W 3HadyeHwe. llemmonosa (knerdarka). Pacmpoctpanenue B mpupoje,
CTpOEHHE M XUMHUYeCKue cBoicTBa. ['maponu3 kietdaTtku. DPUpbl KIETUYATKH U UX
MCIIOJIb30BaHUE B HAPOJHOM X03siiicTBe. [[oHSATHE O reMHULIeIuTI0NI03aX U TEKTUHOBBIX

BEIIIECTBAX.
Tema 19. «KAMHHOKHCIIOTBI U OSITKI
Onpenenenue " KJIacCU(UKaIIUSL. N3omepus, HOMEHKJIATypa.

PacnipocTpanenue B npupojie, METOAbI BBIACICHUS U aHAJIA3A.

AMUHOKUCIIOTEI.  CrmocoObl  TOJy4YeHUs U3  alIbJACTHIOB UM  KETOHOB,
rajioreHKapOOHOBBIX KHCJIOT, HUTPOKHUCIIOT, OKCUMOB WUJI TUIPA30HOB, allbJIETUI0- U
KETOKUCTIOT. Du3ndeckue ¢ XUMHUYECKHE CBoWMcTBAa. AMdoTepHas Mnpupoaa
AMUHOKHCJIOT, M3032JIEKTpUYECKass Touka. JleHcTBHE a30TUCTOM KHUCIOTBI U
dbopmanuHa (dhOpMOIIBHOE THTPOBAHHE); TPUMEHCHHE OTHX pCaKIui I
KOJIMYECTBEHHOI'O OIPEICIICHUS aMUHOKHUCIIOT. Peakiuss ¢ HUHTHAPUHOM. XeEJIaThl.
buoxumudeckoe maexkapOOKCHIMPOBAHHUE, JC3aMHUHUPOBAHHE, IIEPECaMHUHHPOBAHHE.
OTtHomieHne o-, 3- U Y-aMUHOKHUCIOT K HarpeBaHuto. OTAENbHBIE TPEICTABUTEIIN:
[JIMIYH, aJaHWuH, BAJIUH, JEHLWH, W30JICMIMH, CEpUH, TPEOHUH, LIUCTECUH, LUCTHH,
METHOHMH, aMUHOKAIpoOHOBas kucioTa. [IpencraBureny quaMMHOMOHOKAPOOHOBBIX
KHCJIOT: apruHUH (OPHUTHH) M JIM3UH, UX CBOMCTBA. /IlnkapOOHOBBIE aMUHOKHCIIOTHI.
AcnaparvHoBasi U TJIyTaMUHOBasi KUCIOThI M MX aMuibl (acmaparvH, TIyTaMuH).
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ApomMaTHYeCKue aMHHOKHUCIIOTHI: (DeHWIaTaHWH, THUPO3WH. [ eTepOlUKINIECKHe
AMUHOKHUCIIOTBI:  MPOJIMH, OKCUNPOJWH, TpuntodaH, TrUCTUIUH. MeTromabl
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, TpPETUYHAS W
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 XHUMHUYECKHE CBOMCTBAa Oe€nKoB. OcaxIeHHe, H303JEKTpUUYECcKas
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.
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4.3 Jlekuuu/nadbopaTopHbie 3aHATHS

Tabmuua 4
Conepmaﬂne neKunﬁ/ﬂaﬁopaTopﬂoro NMPpaKTUKYMa U KOHTPOJBbHbIC
MEpPONPUATHSH
Ne . Popmn- Bun Koa-
HazBanue pa3sjeia, Ne 1 Ha3BaHuUe JeKIui/ pyemMble
n/ . KOHTPOJILHOTO BO
o | Tembl JIA00PATOPHBIX 3AHIATHI KOMIIeTe T 4acoB
HIMH
3 Pazgen 3. ®yHKIHOHATbHBIE IPOU3BOAHBIE YI1€BOIOPO/I0B 12
Jlextust Ne 1. 2
I"anorenonpous3BoHEIE.
Criuptst ¥ penonsl. CiocoOs
MoJy4eHHsl. XUMUYECKUE
cBoiictBa. KuciaotHocts )
OCHOBHOCTH. AMUHEI. MeTObI
Tema 10. MOJYYEHUs], XUMUYECKHE
TanoreHonpon3poankie. | CBOUCTBA. 5
Criupret i deromnkt Jlaboparopnast pabota Ne 1. On-line
I"ajoreHopon3BOTHBIE TECTHPOBaHHE,
yriesoaopoos. CIUpTHI U HWHAMBUAYaIbHOE
(enomnsl. KauecTBeHHBIN 3a/1aHKe, 3allnTa
(GYHKUMOHAIBHBINA aHAIN3 Ha nabopatopHoi
THIPOKCHIIBHYIO TPYIIITY. paboThI
Tema 11, 12, 13. Jlexmst Ne2. OkcocoequHEHNS. 2
OxcocoeTuHEHUSL. KapOoHOBBIE KHCTIOTHI U UX VK 1.1,
KapOoHoBBIE KHCTOTHI. | Tpou3BoAHbIE. JInmuabl. Mpuia. VK 1.2, -
AMUHOKUCIIOTHI U Bocka. AMMHOKHCIIOTBL U VK 1.3,
Oenku Oenkw. VK 1.4,
VK 1.5 2
JlabopaTopHas padota Ne2. On-line
OxcocoequHeHus TECTHPOBaHHE
JlaGoparopnast pabGora  Ne3. 3amuTa 2
Kap6oHoBBIE KUCITOTEHI. nabopatopHoi
KauectBennsiit paboThI,
(GYHKUMOHAIBHBINA aHAIN3 Ha KOHTPOJIbHAs
KapOOHUIIBHYIO U pabora (Temsb 10-
KapOOKCHIIBbHYIO TPYTIITBL. 13)
HWHAMBUAYaTBEHOE
3a/laHue
JlaboparopHas padora Ne4. On-line 2
Awmunokucnotsl. [lentuapr. TECTHPOBAHHE,
Bbenxu. KauecTBeHHBIE peaku WHAWBUAYaTBEHOE
Ha aMHUHOKHCIIOTEI U OEJIKH. 3aJ1aHue
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Tabmuna 5

Hepeqeﬂb BOIIPOCOB JIJISI CAMOCTOATEC/ILHOI'O U3YYCHUSA JTUCITUIIINHDBI

Ne | HaszBanmue paszgesa, | Ilepedenb paccMaTpHBaeMbIX BONIPOCOB JJIsl CAMOCTOATEIBLHOTO
n/n TeMbI H3y4YeHHus
Pa3nen 1. OcHOBBI OpraHn4YecKoii XuMuH
1. | Tema 1. | AToMHBIE ¥ MOJEKYJISpHbIE  OpOUTaIH. IMuGpuausanms.
Teopernueckue NunyktuBHb 3¢ dekT u 3¢dekT conpspkeHus. [ OMOTUTHYSCKUN U
OCHOBBI TeTePOIMTUYCCKUI pa3phiB CBSI3U. ODHeprus cBs3u. [lepexomnHoe
OpPraHMYECKON XUMUU | COCTOSIHME, JHEepreThudeckas KpuBas. Teopus TeTpadapHuecKoro
atoma yrieposa (Baur-I'odd u Jle-benp). (kommnerenius OITK-1)
Tema 2. Ilpuémsr u | OmpeneneHue yriiepojaa, BOIOPOAA, a30Ta, TaJOrCHOB, CEPHI,
METO/IbI pabOTHI dbocdopa. OmnpeneneHre MOJISIPHOM Macchl. BbiBon sMmmupuyeckoi
¢dbopmyibl. [ToHsITHE 00 YCTAaHOBIEHUU CTPOSHUS BEIIECTBA METOJIOM
MOCNIEZIOBATEIbHOM  JAECTPYKIIMM U BCTPEUHBIM  CHHTE30M.
(xomnerennus OITK-1)
Tema 3. | Okco-cunte3.  [IpakTuueckoe  HUCHOJIB30BAHHUE  PACTHTEIHHBIX
Oprannveckue caxapoB, XUPOB, TEPIICHOWIOB, AIKAIOUIOB, CTCPOHUIOB B MUIICBOM
BelecTBa OMocdepbl | MPOMBIIUIEHHOCTH,  CEJIbCKOM  XO3siiictBe, Meaunuue. [lytu
WCIIOJIb30BaHUS OMOMACCHI JKHBBIX OpPraHU3MOB CYIIH W MOpS.
VckyccrBennas numia. (kommerernus OITK-1)
Tema 4. ®usuko- | [lonstue 0 ra30’kKMJIKOCTHOU Xpomarorpapuu u
XUMUYECKUE METOJbI | BEICOKOI(PHEKTUBHON  KMAKOCTHOH xpomarorpadpum. (BIXKX).
WCCIICTOBAHMS Y aensHOE BpaleHue TIOCKOCTH MOJIIPU3ALAN
OpPraHUYECKUX IJIOCKOMOJIIPU30BAHHOTO CBeTa. MeTton XpoMaTo-Macc-
COEAMHEHHI CHEKTPOMETPUHM KaK OCHOBHOM CHOCOO aHaimm3a cocTaBa cMmecei
oprannyeckux BerecTs. (kommerennus OITK-1)
Paznen 2. YrieBoaopoabl
2 Tema 5. Ankansl [Tonstne o xondopmarmu. Pagukansl (amkuiiel): omnpeAeNcHHE U

Ha3BaHUI. HaXO)KI[CHI/IC AJIKAHOB B HpHpO}Ie. CI/IHTCTI/I‘ICCKI/IG MORO-
mue CpcacTBa, npo6neMa YHUYTOKCHHUA UX OTXOHOB. (KOMHGTCHHI/IH
OIK-1)

Tema 6. AJIKeHBI

[TonoxuTenpHBIH W OTPULATENbHBIM  MHIAYKTUBHBIA 3¢ (deKT.
Crepeocnenupuueckas noaumepusanus. CBONCTBA MOJIUMEPOB U UX
pa3nuuus B 3aBUCUMOCTH OT KoHpurypauuu uenu. Ilpumenenue
MOJINMEPOB B IPOMBINIJIEHHOCTH, CEIbCKOM XO3SHCTBE M OBITY.
(xomnerennus OITK-1)

Tema 7. AJIKUHBI

TexHndyeckoe NMpUMEHEHHE aleTHIICHOB. MeToabl MAeHTH(UKAIMH
ankuHOB. (kommeTeniys OITK-1)

Tema 8. JlueHsr

JIMBUHUIIOBBIN M U30IIPEHOBBIM CUHTETHYECKUE KayuyKH. [IoHsTHE O
JIMHEMHBIX W MPOCTPAHCTBEHHBIX MojauMepax. HuzkoremmeparypHas
nosumepu3aius. CononumMepsl (komnerenius OITK-1)

Tema 9. Apenst

Ilonarue o pe3onance. HomeHkiaTypa 1 M30Mepusi yrieBoAOpOI0B
psna OeH3ona. AKTHBHMpYIOLIEE€  BIMSHUE HHUTPOTPYII  Ha
HyKI1eopWIbHBIA ~ OOMEH aromMa TajJoreHa, CBS3aHHOTO  C
apoMaTHUYECKUM SAApoM. MexaHu3sM peakuuu M IEPEXOJHBIE
cocrosiHus.  [loHATHE O  MOJMUIMKIMYECKHMX  apOMaTHYECKHX
COEIMHEHUSIX. Kanueporens!. MeTtobl UCHTUDHUKALIH.
(xomnerennus OITK-1)

Paznen 3 @yHKIMOHAJIbHbIE MPOU3BOAHBIE YIJIEBOJ0PO/I0B
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Ha3zBanmue pa3nea,
TeMBI

Ilepeyens paccMaTpUBaeMbIX BOIPOCOB /IS CAMOCTOSITEILHOTO
H3y4eHHs

Tema 10.
l"anorenonpous3BoHbI
e. CnupThl 1 (heHOIbI

NunykruBabi dddext. [Tonyuenne droprnponsBoausix. Ju-, Tpu- u
I10JINTAJIOT €HOIIPON3BOHbIE YIJ1€BOJIOPO/IOB. XuMuyeckue
0COOEHHOCTH TaJIOTEHOIIPOU3BOAHBIX C HECKOJbKHMH aTOMaMu
raJloreHa y 0JIHOTO yIJIepoJHOro aroMa. MeTobl HaeHTU(UKAITUH.
XnopucTelid  BUHMI, TpuUdTOp- U  TETPaPTOPITHIEHBI, HUX
nonumepu3anyst U 3HadeHue. Ilmactuku. Tedmon. CHIUKOHBEIL
Hanonuurenu, miactudukaropsl, crabunuszaropel. I[Ipumenenue
raJIOr€HONPOU3BOHBIX B CEJILCKOM XO035HCTBE.

JIByXaTOMHBIE CIUPTHI - B3aUMHOE BIMSHUE JIBYX (PYHKIMOHAIbHBIX
rpynn. Okcua 3TuieHa. TuineHxinopruaput. Jluokcan. Mx coiicTaa.
I'manepuH, €ro pacnpocTpaHeHUE B IPUPOAEC U TEXHUYECKHE
criocoObl onmyyenus. [ muneparsl. [IpoayKTel OKUCIIEHUS TIAHLEPUHA.
I'munepuabl. Otiinune ¢GeHonoB oT cnupToB. IIpocTeie U ClIOXKHBIE
s¢upel. HutpodeHonsl, WX TNOIy4eHHE, CBOWCTBA W 3HAUYCHHE.
[MukpuHoBass kucinota. JIByxaToMHble U TpexaTOMHbIE (DEHOJIbI:
MUPOKATEXUH, PE3OPLHH, THIPOXMHOH; HUX CTPOEHHE, CBOWCTBA U
3HAUEHHUE. Bsaumnoe IIPEBPALICHUE XUHOH-THJIPOXUHOH.
Xunruapon.  [luporamion,  (QIOpOTTIONUH,  OKCHTHIPOXHUHOH.
CroupThl apomatudeckoro psaa. (kommerenius OITK-1)

Tema 11. AMuHBI

Kondopmannu nmpou3BogHbIX aMMHaKa, 0COOEHHOCTH UX MU30MEPHHU.
YerBepTUYHbIE aMMOHHUEBbIE OCHOBaHUA. J{naMUHBI. AMUHOCIHUPTHI:
OTaHOJIaMHH, XOJIMH; WX CTPOCHHUEC, HaXO0XICHUC B IPHUPOAIC.
AnerunxonuH. XnopxouuHxJopul. CHHTETUYECKHE IOJUaMHUIHbIE
BOJIOKHA: HEWJIOH, KanpoH. (kommereHims OITK-1)

Tema 12.

OKCOCOEIMHEHUA

CXOmCTBO ¥ pa3Nuuue albJeTHIOB W KETOHOB. DopMayuH.
[Mapadgopm.  VkcycHbrii  ampmerun.  AnertoH.  HemnpenenbHbie
IBJIETUABL: AKPOJEHUH, LUTpalb (HAaXOXKJIEHHE B MpPHUPOJE U
3HaueHue). AneropeHoH U O€H30()eHOH Kak IpUMep KETOHOB
apomarudeckoro psanga. Butamunsl rpynnsl K. IloHsTHe 0 XxHMHOHAX.
(xomnerennus OITK-1)

Tema 13. Kap6oHoBbIe
KHCIIOTHI

HNonooOMeHHble cmonbl. MypaBbuHas kuciora. HaxoxnaeHue B
npupone. YKcycHas Kkuciora. [larbMuTHHOBasS W cTeapuHOBas
kucaoTel. Aneramun. Ilonmmakpuiamua, moOdydyeHHE, CBOMCTBa U
MPUMEHEHHE B CEeJIBbCKOM XO3siicTBe. TepedTaneBast KUCIOTa |
CHHTETHYECKOE BOJOKHO Ha €€ ocHoBe (naBcaH). [lpyrue
CHHTETHYECKHE BOJIOKHA: KaIllpOH, HAMJIOH. AKpWIJIOBas KHCJIOTa, €€
3¢upsl, HUTpWI. MertakpuioBas kucioTa. Ilmactmaccel Ha ux Gasze
(oprcrekio). dymapoBasi 1 MaJeMHOBAsI KUCJIOTHI. Paznuuue cBONCTB
reoMeTpruecKkux n3omepoB. OJenHOBasl, TMHOJIEBAS U JIMHOJIEHOBAs
kuciothl. (komnerennus OIMK-1)

Pa

3nei 4. IetepodyHKIMOHATbHBIE COETUHEHHS

Tema 14.
OKCHUKHCIOTBHI

S6nouynas u BuHHAS KUCHOTHL. JIumoHHas kucinorta. [lomyuenue us3
NPUPOAHBIX MCTOYHMKOB. CBolicTBa M mnpuMeHeHue. [aminosas
kuciota u TauuH. (komnerernus OITK-1)

Tema 15.
OKCOKHUCIIOTHI

Konnencauuss Kusitzena. KeroHHOe M KHCIOTHOE paclIeIIEHUE.
(xomnerennus OITK-1)

Pa3nen 5. OnTuyeckasi usomepus

Tema 16. Onrtuyeckas
HU30MEPHSI

VYaenpbHOE BpaIlCHUE, TOJISPUMETPHI.
CrocoObI  pa3zielieHus1 pareMaroB.

Tpeo- u >puTpoPopMBI.
YacTuuHbIA HU aOCOIFOTHBIN
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n/n

Ha3zBanmue pa3nea,
TeMBI

Ilepeyens paccMaTpUBaeMbIX BOIPOCOB /IS CAMOCTOSITEILHOTO
H3y4eHHs

acHMMETpUYeckuii  cuHTe3.  OnThyeckass  aKTUBHOCTh  0€3
aCUMMETPUYECKOro aroma yriepona. Ilonstue o auHaMHUuyecKou
crepeoxumun. (kommerenius OITK-1)

Pa3nes 6. [Ipupoanbie coeTUHEHU

Tema 17. JIunumet

[Iporopkanue KHpOB, TMOJMMEpU3AlUs Macel. TexHuuYecKas
nepepaboTka W HCMONb30BaHue. DU3HKO-XUMUUECKOE OOBSICHEHUE
MOJOIIETO JCUCTBHS MbUIA. VICKyCCTBEHHBIE MOIOIIHE CPENICTBA, MPO-
OlleMa YHUYTOXXCHHS WX OTXOJOB. Bocku, onuda, CHUKKATHUBBHI.
docdaruel, TeUUTHHBI, KeQalTuHbl. buoornueckoe 3HaYCHHUE: POJIb
CIIOHBIX JUNUAOB B (OPMHUPOBAHMU KIETOYHBIX MeMOpaH.
(xommetennus OITK-1)

Tema 18. Caxapa

R, S-momenxmarypa. AHoMepbl. OOmme crnocoObl TOTyYEHUS
MOHOCAXapu0B M3 MHOTOATOMHBIX CIUPTOB, OKCHAJIbJICTHIOB,
OKCHKCTOHOB M IOJUCAXapHUOO0B. FJII/IKO?;I/II[I)I. OHOBEIE U CaxapHbIC
KHUCJIOTBL. DnuMepu3anusi. ACKOpOMHOBas KHUCIOTA. JIeKCTPUHBIL
Pacnipoctpanenrie B mnpupone u 3HavyeHue. VHymMH: cocTaB,
THAPOJIN3 U 3HaucHUe. [IOHATHE O TeMHIIEIUTI0I03aX U MEKTHHOBBIX
BemecTBax. (komnereHnus OITK-1)

Tema 19.
AMUHOKHCIOTEI a

Oenku

OTnenbHble MNpEACTaBUTENM: TJMLIMH, QJIaHUH, BaJUH, JEHIMH,
W30J€MIIMH, CEepUH, TPEOHUH, IUCTEUH, LUCTUH, METHOHUH,
aMHMHOKAIPOHOBAs KHCIIOTA. [TpencraBurtenu
JTMaMAHOMOHOKAapOOHOBBIX KHCJIOT: apTUHHUH (OPHUTHH) U JIM3UH, UX
cBoiicTBa. JIMKapOOHOBBIE AMUHOKHCIOTHL. AcmaparuHoBas U
[JIyTaMMHOBasE KHMCIOTBI M MX aMmujabl (acmaparuH, TJIyTaMuH).
ApomaTtuyeckue  aMHMHOKHUCIIOTHI: deHunanaHuH,  TUPO3HUH.
lerepouuxiinyeckue  aMMHOKHUCIOTBI:  TPOJIMH,  OKCHUIIPOJIUH,
tpuntoan, ructuauH. CuHTEe3 OENKOB Ha TBEPIABIX HOCHUTENX
(Mepudunba). MHoroobpasue O€IKOB M HUX pPOJb B MPUPOJE.
dusnueckue M XUMUYeCKHe cBoHcTBa OenkoB. Ocaxaenue,
n30JIeKTpudeckass Touka. KHCIOTHBII U (epMEeHTaTUBHBIN
runponus. Krnaccudpukanus OGenkoB. [IpoGiema uCKyccTBEHHOM
nu. (kommnerenims OTTK-1)

Pa3nes 7. 'ereponiukanyecKue coeIuHeEeHHUs

Tema 20.

IIsaTnunenaeie
TETEPOIUKIIBI

[Muppon kak cTpykTypHas enuHuua nopupuHoB. HWHpo:m.
PeaknmonHas crnocoOHOCTh PB-nonoxeHus. Tpuntodan ¥ MPOAYKTHI
ero Meraboiu3Ma: TPUNTAMHH, HWHIOJWIYKCYCHas  KHCIJIOTa
(rerepoaykcut). CepoTOHHMH, €ro OHOJOrMYECKOe 3HA4YCHHE.
IMcuxorensr: JIC/, ncunonmn (komnerennus OITK-1)

Tema 21.

[lecTtnunennbie
TETEPOIUKIIBI

[TaccuBHOCTH MUPHUANHA B pPEAKUMSIX EKTPOPUIBHOIO 3aMELEHUS.
[uknel ¢ HeckonbkuMM rerepoatoMaMu. Llurokmuunel. ['pynna
nrepuauHa. [Ipon3BogHbIE MUPAHOB: - U Y-IIUPOHBI, COIH MTUPUIIHS,
XpOMOH, (iiaBoH 1 anToimansl (komnerenims OITK-1)

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Taobmura 6

HpnMeHeHne AKTUBHBIX U HHTCPAKTUBHBIX 06p330BaTeJ'ILHLIX TEXHOJIOT Uil

Ne

n/n

Tema u ¢popma 3ansTus HHTEPAKTUBHBIX 00pa3oBaTeIbHbIX

HaumenoBanue HCII0Jb3yEMBIX AKTUBHBIX U

TeXHO0JI0Tuii (popm o0ydeHuUs1)
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HaumenoBanue HCII0Jb3yEMbIX AKTUBHBIX U

Jlj;ln Tema u ¢popma 3anaTHSA HHTEPAKTHBHBIX 00Pa30BaTEJIbHBIX
TexHOoJ10ruil (popMm o0yueHus)

1. | I'anoreHonpousBoHbIE JIP | UudopmaioHHble 1 KOMMYHHUKAIIIOHHbIE
yrieBozoponoB. CupThI 1 HEHOIEL. TEXHOJIOTHH (paboTa ¢ yueOHO-METOINYECKUM
KavecTBeHnblit (yHKIMOHATBHBIN HIOpTANIOM)
aHaJM3 Ha THIPOKCHIIBHYIO IPYIIITY

2. | OkcocoennHeHUs JIP | UadopmMannoHHbIE 1 KOMMYHHUKAIIMOHHbIE

TEXHOJIOTUH (PaboTa C IEKTPOHHBIMU
pecypcamu)

3. | Kap6oHoBbIE KUCIIOTHI. JIP | UudopmanrionHble 1 KOMMYHUKAIIHOHHBIE
KauecTBenHblil QyHKINOHATIBHBII TexHoNIoruK (paboTa ¢ y4eOHO-METOHIECKUM
aHaJIM3 Ha KapOOHWIBHYIO U IOPTAIIOM)

KapOOKCHIIBHYIO IPYIIIbI
4. | Amunokucnotsl. Ilentunsl. benku. JIP | UudopmanrioHHble 1 KOMMYHUKAIIHOHHBIE

KauecTBeHHbIE peakiuy Ha
AMUHOKHCJIOTHI U OCITKH

TEXHOJIOTUH (paboTa C HIEKTPOHHBIMU
pecypcamu)

6. Tekymuuii KOHTPOJIb YCIIEBA€MOCTH M NIPOMEKYTOUHAS ATTECTAIUSA 10

HUTOraM 0CBOCHUSA NTUCHUIIIMHBI

6.1. TunoBble KOHTPOJ/ILHBIEC paﬁoTbI, TECTbl, MHIANBHUAYAJbHBLIC 3aJdaHUi,
BOIIPOCHI K OIIPOCY IO TEMaM, BOIIPOCHI K IK3aMEHY

IIpuMepbl KOHTPOJILHBIX PAGOT
on-line TectupoBanue Ha mwiarpopme Moodle
sdo.timacad.ru

Bapuanr 1
1. Ha3zBath coequnenue o HoMmenkiarype MIOITAK:
Hs
CH, CH,4

a) 2,2,4-TpUMETHITIEHTaH 0) 2,4,4-TpuMeTUINEHTaH
B) uzonponui-mpem-oytunmeran 1) 1,1,1,3,3-nenramerrinponan
2. Kakoii aToM yriepoJa jgerde BCEro XJOpUPYyeTCsl B COSAUHEHNU?

© 2 ©

(4)CH,4
a) 1 0) 2 B) 3 r) 4
3. Kakoe coennHeHue MoJiyquTcs Mpy peakiuu Bropiia u3 Opomuctoro stusa’?
a) Oytan 0) sTuneH B) OyTeH ) OpoIaH

4. KakoBa npupoja cBsizu a3oT — kuciaopoa B CH3zNO,?
a) UOHHAas 0) KOBaJICHTHAsI HETIOJSIpHAs
B) KOBaJICHTHAs MOJIsIpHAs ') CEMUTIOJISIpHAs

5. Ykazath paagukan "u3o00ytui':



Bapuant 1

CHs
CH;—CH,—C~CH,—CH
CH CH,

1. Kakoe Ha3BaHHe COOTBETCTBYET IaHHOMY YTJIEBOJIOPOTY?

a) 5-MeTuiI-3-3THITEKCEeH-2 0) 5,5-muMeTHI-3-3THIINCHTCH-2
B) 1,1-gumeTmn-3-3TunmenTeH-3 r) 2-MeTWI-4-3TUITeKCceH-4
2. CKOJIbKO U30MEPOB UMEET MEHTHH?

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

3. KakoBa 3JIeKTpOHHAs IPUPOa JTBOWHBIX CBsI3¢il B OyTaaueHe?
A)CUT O)mum B)GUG T)OC,TUT

a) CH,— CH—CH, 6) H3C—CH,—COOH

H OH OH

4. Yto nomyuutcs ipu okuciienuu npormuwiena KMnO, B HeliTpanbsHO# cpene?
5. YUTo noay4duTcs Ipy AEMCTBUU allETUIICHA HA YKCYCHBIN alnbAeTUa?

B) CH;=CH—CZ

a) H,C=CH—C-CH,4 0) HCEC—CIZH—CH3
I
O OH 0
B) HCEC—(I%—CHg r) HZC:CH—CHZ—C(H
@)
Bapuanr 1

1. Ykaxure popmyny arieTodpeHoHa.
2. YKaxuTe rpynnupoBKy, OTHOCSIIYIOCSA K OpUEeHTaHTaM |-Tro poxa.

ICIZ CH, O- C CHy O-CH,4
a) ©/ 6)©/ B) @EC ~CH, r)©/

a)-NO,  6)-Cl B) -COOCH; r) -NO
3. YKaxuTe apoMaTH4E€CKOE COCIMHEHHUE.
CH, CH,
CH, 1. CHs
(I o) (D)
CH,
H CHj

4. Yxaxure ciiy4al COTJIACOBAHHON OPUEHTALINH.
5. YxaxuTte GopMyiy NpoaykTa okucieHus Toiayona (KMnO,, HY).
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Bapuant 1
1. Ykaxute Gpopmyay BTOPUYHOTO CIIUPTA.

CH3
CH,-OH
c:H3 2 o &
OH OH OH Cl
el X
HO S Cl

SO,H

COOH CH, CH,COOH
Nesuts sie B o
COOH

2. Ykaxute popMyIly BELIECTBA, B KOTOPOE U30MEPUBYETCS COETUHEHHE

HyC-C=CH-OH == ?

CH,
CHj 0 CHj
HaC-CH-CZ | HiC-C—CH, HyC-C-CH,CH; H,C=C-CH,OH
a) 6) O B) O r) CHj

3. Ykaxure Gpopmyity IpoyKTa, MOTYUYaroerocs Mpyu BHYTPUMOJIEKYIISIPHOM
JerupaTanuu 6mop-0yTaHona.

a) CH,-CH,-CH=CH, 6) H,C-CH-CH,
CH,
B) H,C-CH, r) H;C-CH=CH-CH,4
4. Vxaxure popmysy BelIeCTBa, KOTOpoe Oy/1eT OpOHUPOBATHCS Jierde

BCCTO.
a) 0) B) r)
CH, OH Cl

5. Vkaxure hopmyny QeHosiATa HaTpUsl.

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

1. Kakoe coennHeHHE SIBISIETCS XJIOPUCTHIM TETpaMeTUIaMMOHHEM?
a) [CH,;NH,f CT  6) [(CH),NH,j CT B [(CH),N]CI 1) [(CH,),NH] CI

2. B kakux yCJIOBHAX NPOTEKAET pPEaKIMs MNPEACSbHBIX YIJIIEBOJOPOJOB C
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xJjopom?

a) 6e3 kataim3aropa 0) nmpu HarpeBaHUU
B) B IPUCYTCTBUM HATPUS I') Ha CBETY
3. Kakoe u3 coenMHEHH MOTYYUTCS ITPU BOCCTAHOBIICHUU
CH3CH,CH,CH,CN ?
.0
.0
6)CH3CH2CH2'CH2C:H r)( CH3CH2CH2CH2 )Z'NH

4. Kakast peakiiusi HarmucaHa HEBEPHO?

g) CHz-l + HCI CHyCl + HI
r)CHa-l + KCEIN—> CH3-CN + KI

5. Kakoii untepBan 31HaueHuid pH cOOTBETCTBYET BOJIHBIM PacTBOPaAM
anu(paTUIECKUX aMUHOB?
a)pH=9-10 6)pH=6-7 B)pH=3-4 r1r)pH=1-2

Bapuanr 1
1. YkaxuTe, Kakas U3 OPUBCACHHBIX CXEM HM300pakaeT MpPOIECC ajbI0JIbHOM
KOHIEHCAITUH TIPOITHOHOBOTO aJIbETH/IA.
2) CHiCH,CZQ + CHyCH,CZ0—> CH,CH,CH-CH-CZQ)
3Ly ChdlLy AR 3L ATy ~H
o o OH CH, 0
6) CHiCH,CZ ]} + CHyCH,CE] —>= CH,CH,CHCH,CH,CZ
OH
=0 =0 _
B) CHaCH,CZ[ + CHyCH,CZ] —= CHyCH,CH-C CH,CH;
o o OH O 0
r) CHyCH,CE) + CHCH,CEY —= CHyCH,CH=C CZJ
CHj,
2. Kakoe w3 TpHBEIEHHBIX BEMIECTB OOpasyeTcs Mpu OpPOMHUPOBAHUH
MAacCJISTHOT'O ajibaernaa?

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

3. [Ipu rugpaTanuy Kakoro ajJikuHa 00pa3yeTcsl yKCYCHBIN albaeru?
a) CH;C=CCH; 6) CH;C=CH B) CH=CH 1) CH3C=CC;,Hs
4. C KakiM U3 NPUBEAEHHBIX BEMIECTB AMMHUAYHBIN pacTBOp OKCUAA
cepeOpa BCTyMaeT B OKUCIUTEILHO-BOCCTAHOBUTEIILHYIO PEAKIIUIO "cepeOpsHOTO
3epkana"?

CH )
a)CH3c58CH3 6) CHsCH,OH ) CHz;c=o r) CH,CEQ y



5. Kakoe 13 npuBeEHHBIX BEIISCTB HE PearupyeT ¢ KeToHaMu?

a) CsHsNHNH, 0) pyKCHHCEpHHCTAsI KHUCIIOTa
B) NH,OH r) HCN
Bapuanr 1

1. Kak Ha3wpIBaeTcs cOeqUHEHNE

Cl,CH CHCH,CH,COOH ?
CH,

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

0) 4-MeTui1-5,5-1UXI0pOyTaHOBAS KUCTIOTA

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

T) 4-MeTUJI-5,5-TUXIOPIIEHTaHOBAs KUCJIOTa

2. Ilpu okucaeHNN KaKoro KeToHa 00pa3yeTcsi CMECh TOJIBKO YKCYCHOM U
MIPOTTMOHOBOM KHUCIIOT?

CH, %‘ CH; CH3CH, 9 CH,CH;  CHg 9 CH,CH; CHg 9 CH,CH,CHj,
a) O 6) o) B) O DA

3. Kakoe coennHeHne NOIyYUTCS MIPU CyXOU MEPETOHKE YKCYCHOKHUCIIOTO

aMMOHHS?
a) CH;CN 0) (CH;CO),0 B) CH3CONH, 1) CH3COOH
a) CH,BrCH, COOC ,H; 6) CH{LCHBrCOOC ,H;
B) H,C=CBr COOC,Hs r) H2C=CH-CEBr
4. Yto nomyuutcs npu nevicreur HBr na CH,=CH-COOC,Hs?
) @:COOH 6) H-C-COOH
a
COOH HOOC-C-H
H-C-COOH
B) HOOC CH, CH,COOH r)
H-C-COOH

5. V3 kaKo# KUCIOTHI HeJb3sl TIOJIyYUTh BHYTPEHHHUN aHTHAPU?

Bapuanr 1
1. Kakoe coenqnHenue aBiasgeTca OKCUKUCIOTON?

a) CH3CH(OH) COOH 6) CH,(OH)-CH,HO
B) CH3-C—CHj r) CHLOH
0
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2. Uto nmosy4uTcs B pe3yJibTaTe peakiuu:

H,SO, (paz6aBnennast) "

CH4CH(OH) COOH

a) CHy CH,0H 6) CH;—~CH—C=0
~0
B)CH3-C~CHj r) CH4CHO + HCOOH
o)
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 popmyna cooTBeTCTBYET TUMOHHON KUCIOTE?

4. Kakoe coeIMHEHHE UMEET aCHMMETPUYECKHN aTOM yTiiepoa?
a) CH;OH 6) HOOC-CH(OH)-CH,-COOH
B) HOOC-CH(OH)-COOH  r) CH3-CH,-CH,-CHj;

5. Kakoe coenunenne oOpaszyercs IpH TUIPOJIN3E Ol-XJIOPIPOITHOHOBOM

KHUCJIOTEI?
a) CH3-CH(OH)-COOH 6) CH;3-CH(OH)-CHO
B) CH,(OH)-COOH r) CH;-CH,-COOH
Bapuanr 1

1. Kakas u3 npuBen€HHBIX POPMYIT OTBEUAET TUPPOITY?
N
ol ol | S ol
N 0 S N
H H

2. Kakoe u3 npuBeIEHHBIX BelIecTB AckcTBHEM H)S mpu BEICOKOM
TeMIepaType MOXXHO IIPEBPaTUTh B THO(EH?

X
| o)l | | |
a)©\_Nj ) N )l N] ol .

H H H

3. Kakas u3 npuBen€HHBIX POPMYIT OTBEUYAET ITUTO3UHY?
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NH,

af N o) wN N
H H

v

2
I-z

4. Kakoe u3 BelllecTB HAaMMeHee YCTOMYNBO K JIEHCTBUIO KUCIIOT?
5. Kakoii reTeponki BXOAUT B COCTaB BUTamuHa PP?
a) Tuppoa  O) MUpUAWH  B) MUPUMHUINH I) MypUH

ITpumepsl HHAUBUAVAJILHBIX 3aaaHul (CP) C npuMenenneM nmubpoBbLIX
TEeXHOJIOTHM

3agaHue 1o TeMe «AJKaHbD
Bapuanr 1
1. Kakoe u3 mpuBeeHHBIX HUKE HA3BAHUM JIJISI COCIMHEHUS
(CH3);C-CH(CH3-CH(CH3),; otBeuaet npasuinam UIOTTAK ?
a) METUJI-U30-TIPONIUII-mpem-0yTUIMETaH
0) 2,3,4,4-TeTpaMeTUIITICHTaH
B) 2,2,3,4-TeTpaMeTUITNICHTaH
r) 2,2-1TUMeTUI-3-U30-TIPOIHIOYTaH
2. Kakoil u3 mpUBENEHHBIX HIKE (HAKTOPOB CIOCOOCTBYET MPOTEKAHUIO
panuKaibHbIX TporieccoB? OOBsICHUTE, UCTIONB3Ys 0a3y AaHHBIX ChemSpider.
a) TOJISIPHBIA PACTBOPUTEIb
0) oxJaxacHue
B) IPUCYTCTBHUE KUCJIOTHOTO KaTaiu3aropa
r) o0nyuenue Y D-cBeToM
3. BoccraHOBIIEHHE TAJIOWIHOTO AJIKUIa MOAUCTBIM BOJAOPOAOM MPUBOIUT K
VIJIEBOJIOPOAY, KOTOPBIM TakKe TMOJYy4YaeTCs MNpH LIEJIOYHOM IUIaBJICHUU
HATPUEBOM COJIM BAJIEPUAHOBOW KHUCJIOTHI. ECIM MCXOIHBIM TAJIOWIAHBIA AJIKWJI
MOABEPrHYTh peakiuu Briopua, To oOpa3zyercs CHUMMETPUYHO MOCTPOSHHBIN
M30MEp OKTaHa ¢ YeThIpbMs NepBUYHbIMU aTroMamu C. Kak Ha3bIBaeTcs ajkuil, C
KOTOPBIM TaJIOT€H CBSA3aH B KCXOJIHOM BEIIIECTRE:
a) H-OyTui 0) emop-0yTui
B) mpem-0OyTun r) u30-0yTHNI
4. ITpu aeiicTBUU HATPUSL HA CMECh OPOMHUCTOTO U300yTHIIA U1 OPOMHUCTOTO 8mOop-
OyTuia oOpa3yeTcsi CMECh TPeX OpraHuYecKux coenuHeHnii. Kakoe n3 4eTripex HIKe
HA3BaHHBIX BEIIECTB HE SIBJSETCH NPOAYKTOM peakiuu? OO0wsicHute, mouemy. Jls
TOr0 NPOBEIUTE BHUPTYAIbHBIM SKCIEPUMEHT B BUPTYaJIbHOW XHUMHUYECKOMU
nabopaTopuu.
a) 2,5-TMMeTUIreKcaH 0) 3,4-mUMeTHITeKCaH
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B) 2,3-TMMETUITEKCaH r) 2,4-TUMETUITEKCaH
5. Kakas obnacte morsyomieHusi xapakrepHa ajis AedopMallMOHHbBIX KoJieOaHUM
cesu C-H CHs-rpynn B UK cnekrpax? Jokaxute, ucnonb3ys 0a3y JaHHBIX
PubChem.
a)1380cm ™ 6)1460cm ™ B)2900cm ™ 1) 1700 cm !

3amanue 1Mo TeMe «AJKEHBD)

Bapuant 1
1. HazoBute no Homenknatype MIOITAK coenunenue: CH,- q = CH - CH,
CH,- CH,
a) 2-3TUN0yTeH-2 0) 3-MeTHITIEHTeH-2
B) 3-METHJINIEHTEH-3 r) 1,2-nmumeTnin-1-3TuadTuieH

2. CymectByet 13 usomepHbix rekceHoB (CgHyy), He cunTas yuc-mparc-
U30MEPOB. YKAXKUTE, CKOJIBKO U3 HUX MOT'YT IMPOSIBIISITH LIUC-TPAHC-U30MEPHIO:
a) 4 0)3 B) 5 r)6
3. I1o Kako¥ peakiuy MOKHO U3 ITPONUJIEHA OJIYYUTh U30IPOIWIOBBIN CITUPT?
OObsicHuTe, moyemy. J1jist 3T0ro mpoBeAUTE BUPTYAIbHBINA SKCIIEPUMEHT B
BUPTYAJIbHOM XUMHUYECKO J1abOpaTOpHH.

KMr:O4 - a)
H

HBr . KOH_ g

H* H,0

CHy- CH=CH, — |1 KoH
——— > B
Ho, B H,0 )
Br,,  KOH_

H,0

4. I3 ankeHa A mociie CIeAyIuel CEpUu MPEeBpaIIeHAN MOJIYyYEH TOJIBKO
ykcycHbi anpaerun (CH3;CHO). YkaxuTe ncXoaHBIN aTKeH A.

A HBr E NaOH B O, r H,O CH,CHO
CIIUPT
a) MeHTeH-2 0) rexceH-3
B) Oyten-1 T') 3TUICH

5. B xakoit obmactu crnektpa [IMP nexar 3HaueHHs] CHUTHAJIOB STUJICHOBBIX
npoToHOB? JlokaxxuTe, KCIoJIb3ys 0a3zy nanubix PubChem.
a)4,5-6,5m.1. 0)2,0-3,0 m.1. B) 6,3 -7,5M.11. r)1,3-25wm.

3amague 1Mo TeMe «AJKUHED)
Bapuant 1
1. CxonbKO U30MEPOB UMEET allETUIICHOBBIN yriieBojopoA coctaBa CsHg?
a)3 0)2 B) 4 r)5
2. Kakoil aneTusneHoBbId YIJIEBOAOPOJ 00pa3yercs Mpu JeruapupoBaHuu 3,4-
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nuMeTuianeHTeHa-1? OO0bwsicauTe, modemy. JIJis 3TOTO TpPOBEIUTE BUPTYATLHBIN
HKCIIEPUMEHT B BUPTYaJIbHOW XMMUYECKO J1abOpaToOpHH.
a) 2,4-TMMEeTUINIeHTUH-1 0) 3,4-TMMEeTUIINIEHTUH-2
B) 3,4-TUMETHINEHTHH-1 r) 2,3-TMMETUIIIEHTUH-2
3. Kakoe 3nHauenne pK, xapakrepHo mns C —H cBsi3u B aleTHIEHOBBIX
yriaeBogopoaax? O0bsACHUTE, HCIIONIB3Ys 0a3y manueix ChemSpider.
a) 25 0) 33 B) 16 r) 28
4. YKaXuUTe UCXOJTHOE COCAMHEHNE A B CIEAYIONICH Cepuu MpeBpalieHuii?

= NaNH

AM» EMBQ r ChHl NeHTeH- 1 -uH-3
crupr Cu,Cl,

a) 1,2-nuxmopOyTan 0) 1,3-nuxmopnporan

B) 1,2,3-TpuxsiopbyTan r) 1,1-nuxmopatan

5. Kakasi moJyioca TmoTJIOIIEHUsT XapaKkTepHa i1 BaJeHTHBIX Konebanuit =C-H
CBsI3M B alleThiieHax? Jlokaxurte, UCTIOIb3ys 0a3y manHbx PubChem,
a) 3100 cm™1 6) 3300 cm™
B) 2600 cm™ r) 3400 cm™

3ananue 1o teme «/{ueHsn
Bapuanr 1
1. Yxaxure unrepBan nonocsl noriomenns C=C cBsa3u B UK-cnektpe nueHoB.
OOmwsicHuTe, HCTIONB3Ys 0a3zy manHberx ChemSpider.
a) 1600 - 1620 cm™ 6) 1650 - 1700 cm™
B) 1200 - 1220 cm™ r) 3000 - 3300 cm™
2. Kakue queHsl Jierye BCTYIArOT B PEAKIUIO PUCOECINHEHUS ?
a) TUEHBI C KyMYJIUPOBAHHBIMU JBONHBIMU CBSI3SIMU
0) TMEHBI C U30JUPOBAHHBIMU JTBOMHBIMH CBSI3SIMU
B) COMPSIKEHHBIC TUEHBI
I') BCE IEPEYUCIICHHBIE BBIIIE TUIIBI JUEHOB OJMHAKOBO
3. Uro oOpasyercs mpu JEWCTBHM HATpHUs B YCJIOBHSIX peakuuu Bropia Ha
XJIOpUCThId  ammt. OObsicHuTe, modemy. JlJis 3TOro MpOBEAUTE BUPTYAIbHBIM
HKCIIEPUMEHT B BUPTYaJIbHOW XUMUYECKOI J1abOpaTOpHH.
a) Oyraauen-1,3 0) rexcamuen-1,5
B) meHTaaueH-1,4 r) rentaguceH-2,4
4. W3BecTHBl JBa MNPUPOJHBIX MOJMMEpPa HM30NpPEHA - KaydyyK M TyTTanepya.
CKOJIBKO  M30MEpHBIX TMOJMMEPOB MOXET oOpa3oBaTbcsi B ciayyae 1,4-
nojauMepusamuu 2,3-quMeTuioyraauera-1,3?
a)l 0) 4 B) 3 r)2
5. N3 kakoro HCXOJHOTO COEIMHEHHUs CHUHTe3upyercs OyrtanueH-1,3 mo
JlebeneBy?
a) CH;- CH,-OH 06) CH;-CHO B)HC=CH r)CH,=CH-C=C
3agaHue o TeMe «ApEeHbI»

Bapuanr 1
1. CkONBKO HM30MEpPHBIX apOMATHUYECKUX OpPOMOINPOU3BOJIHBIX COOTBETCTBYIOT
opyrro dhopmyne C;H;Br? a) 4 0) 6 B) 5 r)3
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2. Vkaxute NpoayKT ruapupoBaHus 3 moisiMu H, o-xcunona. OObsicHuTe,
noyemy. Jlins 2TOro mnpoBeaAUTE BUPTYaJbHBIA OKCIEPUMEHT B BUPTyaIbHOU
XUMHYECKOM JTabopaTOpUH.

a) 1,4-IuMeTUIIIIUKIOTeKCaH 0) 2,3-TMMeTUITeKCaH
B) 1,2-TUMETHIIIMKIIOTEKCaH r) 3,4-TMMETUIITEKCaH

3. YraeBoaopoa obeciBeunBaeT OPOMHYIO BOJY, JIa€T PEaKIMd ¢ aMMHAYHBIM
pacTBOpOM OKcHa cepedpa, IPH OKUCICHHH 00pa3yeT OeH30MHYyI Kuciotry. [lpu
ckuranuu 1 Monst ero oOpasyercs 352 I YIJIEKHCIOro rasa. YKaXure HaumOoJsiee
xapakrepHble noJsockl nornomenusa B UK cnekrpe storo yrnesomopoaa. Jlokaxure,
UCToJB3ys 0a3y ganHbIx PUDChem.

a) 3600, 2100, 1650 cm™

6) 3310, 2083, 1600, 1490 cm™
8) 3100, 1200, 740cm™

r) 3400, 2300, 1000, 795 cm™

4. Ha cmech Tpéx yrieBoaopooB: OpoMOeH30J1a, 7-OpOMTOIyoia 1 OpOMITaHa
nojaeicTBoBasin HaTpreM. CKOJIBKO Pa3IUYHBIX APOMATHYECKHMX VYTJIEBOJOPOIOB

oOpa3zyeTcst pu 3TOM? a)5 0)3 B) 8 r) 6
5. Ykaxurte apOMATHIECKYK) CTPYKTYPY:
2
CH I
& &
2 D\\CH 6)@ AN
2 I CH,
CH,

3ananue 1o teme «l anoreHonpousBoHble. CIUPTH U (HEHOIBI
Bapuanr 1
1. K xako# u3 HalMCaHHBIX HIDKE (POPMYJT OTHOCUTCS Ha3BaHUE
5-0pom-4,6-gumeTnin-5-3TrirenteH-3?

cHy B
Br CHa C,Hs
C2Hs Br
Br CH,

2. B xakoM M3 MEPEYMCICHHBIX HIXKE COCIWHEHUN HamOoJee MOJABMKEH aToOM
xjopa?
a) C2H5C1 6) (C5H5)3CC|
B) C6H5CH2C1 F) (CH3)2CHC|
3. Tomyon  mnoABEepriavM  XJOPUPOBAHUIO HAa  CBETY W MOJIYYWIIU
MOHOTAJIOTEHITPOU3BOAHOE A. 2-MeTuirekcad moaBeprin OPOMUPOBAHUIO HA CBETY,
OCHOBHOM TMPOAYKT peakiuu o00paboTaau BOJHBIM PACTBOPOM IIEJIOYH, K
MOJIYYEHHOMY  KHCJIOPOJICOJCpIKAIllEMY BEHIECTBY MPUOABWIM  METaJUTMYCCKUM
HaTpUi U TPOJYKT peakuuu oOpaboTanu coeauHeHuem A. Kakoe u3 coenuHeHUit
noinyuuau 1npu 3tomM? OObscHUTE, modemy. [l 3TOro mpoBEeIUTE BUPTYaTbHBIN

HKCIIEPUMEHT B BUPTYaJIbHOW XUMUYECKO J1abOpaTOpHH.
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a) 2-metmi-2-(o-xsopheHoKCH)rekcan  0) 2-MeTHi-2-(m-XI10pPEHOKCH )reKCaH
B) 2-MeTHI-3-(0E€H3MIOKCH )TeKCaH ) 2-MeTI-2-(0€H3UIOKCH )reKCaH
4. CKOJBKO TMKOB JOJKHO HaOmromatbes B criektpe [IMP mpem-OyTminoBoro
cupra? JlokaxuTe, uCnob3ys 0a3y aaHHbix PubChem.

a) 1 0)2 B) 3 r)4
5. Kakoii ciupt HamboJ1ee JIerKo AETUAPaTUPYETCS?

a) 2,3-1MMeTUI0yTaHOI-2 B) OyTaHOJI-2

0) 3-MeTuIOyTaHOI-2 ') IEHTaHO-

3amaHue 1Mo TeMe « AMUHBID»

Bapuanr 1
1. Cxonbko n3zomMepoB uMeet amuH C4Hq;N?
a) 8 0) 6 B) 4 r) 10

2. K kakoMy THIy OTHOCUTCSI aMUH, KOTOPBIA Ja€T MaJMHOBOE OKPAIIMBAHUE C
dbenondranennom u B MK crekTpe umeer nBe ciiadble MOJOCHI TMOIJIONIEHUS B
o6mactu 3300-3500 cm™? O6bsicHHUTE, HCMOB3Ys 6a3y naHHEIX ChemSpider.

a) BTOPUYHBIX IPEIETbHBIX 0) MepBUYHBIX aPOMATHYECKUX
B) IEPBUYHBIX NPEICTBHOTO psila  T) TPETUYHBIX

3. Kakyto crpykrypHyto dopmyny umeet amuH C4H11N, eciu n3BeCTHO, UTO OH €

a30TUCTON KUCJIOTOU pearupyer ¢ 00pa3oBaHUEM COOTBETCTBYIOIIETO CIUpTa?

a) CH3CH2CH(NH2)CH3 6) C2H5N(CH3)2
B) CH3CH2NH C2H5 F) (CH3)2CHNHCH3
4. YkaxuTe npoayKT peakiuuu (X):
H2C\_/CH2 + NH3 X
O
a) NH,CH,CH,0H 6) NH,CH,CH,
B) NHZCHQCHQ CH3 F) OH CHzCHg

5. Kakoil U3 HWKENMPUBEAECHHBIX aMUHOB OyAeT BcTymnarh B peakuuto ¢ HNO,,
naBasi HUTpozornpousBojgHoe? OObsicHuTe, modyemy. Jljisi 3Toro mpoBeauTe
BUPTYaJIbHBIN SKCIIEPUMEHT B BUPTYAJIbHOM XMMHUYECKOU J1aO0paToOpHH.

a) N300yTHIIaMUH 0) METUIITUIIAMUH
B) mpem-0OyTUinaMuH ') TPUMETUIIAMUH

3aganue o teme «OKCOCOEeTMHEHUS»
Bapuanr 1
1. ITpu okucnenuu kerona no [lonoBy nonyyunau cMech YKCyCHOM, NPONUOHOBOM,
M30MacJIsTHOM ¥ U30BaJiepraHoBoi kucioT. KakoBa cTpykTypa KeToHa?
a) 5-MEeTUIreKCaHOH-3 0) renTaHOH-3
B) 5S-METUJIITEKCAHOH-2 T') 2-METUITeKCaHOH-3
2. YKaXuTe KOHEUHbIN NPOAYKT I crienyronien cepuu npeppaiieHuid: s storo
MPOBEIUTE BUPTYAIbHBINA HKCIIEPUMEHT B BUPTYAJIbHOW XMMUYECKOH J1abopaTopuu
Cu Ag,0 MnCO, {0

A > B—>
250° NH_,OH b I

H3C_CH2'OH
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a) YKCYCHBIH aJIbJIeTH]T 0) areToH

B) IIPOTIEH T') IPOIaHOJ-2
3. Ckosbko KapOOHMIBHBIX coeMHeHn uMeroT popmyity CsHygO?
a)3 0)5 B) 7 r)9

4. Ykaxute 00JlacTb N — T IIepexoJa B JJICKTPOHHBIX CIICKTPaAX Kap6OHI/IJII>HI>IX

coequHeHM (B HM). JloKakuTe, HCIOb3ys 6a3y nanubix PubChem.
a) 200 6) 300 B) 270 r) 240

3ananue 1o teme «KapOoHOBBIE KUCIOTH)
Bapuanr 1
1. CkoibkO H30MEPOB HMEET NpeleNbHAas OAHOOCHOBHAs KHCIOTAa COCTaBa

CGleOg?

a) 6 0)7 B) 8 r)9

2. Kakoe u3 nepeurcieHHbIX COeTMHEHHM TaET PeakInio cepeOpssHOro 3epkana?
a) 1-nmenTun 0) XJIOPUCTBIA METUIT
B) YKCYCHasl KUCJIOTa ') MypaBbUHas KUCJIOTa

3. YKaXuTe KOHEYHbIN MPOAYKT, IOJIYYEHHBIM B PE3YJIbTATE MOCIEA0BATEIBHBIX
IpEeBpalICHU: IpU AEUCTBUM Ha OPOMUCTBINA 3THUJ LUMAHUCTOIO Kajusl, OMBUICHHUS,
neicTBUs mATHXJIOpUCTOro (ochopa M, HaKoHelU, >TuiaTa HaTtpus. OOBsCHUTE,
noyemy. JInsg 3TOro mnpoBenUTE BUPTYAIbHBIM JKCIIEPUMEHT B BUPTYAJIBHOU
XUMHUYECKOH J1abopaTopuH.

' /O
a) H3C-CH, CZOC,H5 6) H3C-CH-CZ
CoHs Cl OCH3
B) H3C-CHy- 058 ) HzC-CH,-C-OC,Hg
O

4. Kakoe BemecTBo (4) modyduTcs B pe3yIbTaTe CEpPUM MPEBPAICHUI:

KCN Imon.H,O NaOBr

U30MPOITHIOPOMMU/T (1) —> (2) (3) (4)
H
a) N300yTHJIOBBIN CTIUPT 0) U300yTUIIAMUH
B) U30MPONUIIOBBIM CITUPT I') 2-HUTPONPOIIaH

5. B kakoit obnactu UK cnektpa nornomaer OH-rpynmna B kucnorax? Jlokaxure,

ucnojp3ys 0a3y ganaeix PUbChem.
a) 3000 cm™ 6) 1700 cm™ B) 1650 cm™ r) 1300 cm™

3amaHue 1o treme «JIunmuaen)
Bapmuanr 1

1. Vkazarp ¢Qopmyny aumerundranara — PpeNeuieHTa, OTIYTMBAIOLIETO
HAaCEKOMBIX. HOKa)KI/ITe, ucnonb3ys 0a3y nanaeix ChEMBL.

@CHZC O CH, @CHZCHs @CHzC O-CHjz @co CH,
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2. VYkaxwure (opmyny BemectBa coctaBa CgHgO,, ecnmu M3BECTHO, YTO OHO
CYIIECTBYET B BHJIC JIBYX I'€OMETPUUYCCKHX H30MEPOB; B3aMMOJICHCTBYET C BOJIHBIM
PacTBOPOM IICIIOYH ¢ 0OOpa30BaHUEM COJIM; CO CITMPTOM 00pa3yeT CIOXKHBIN 3dup, a
IIPY OKUCJICHHH — OCH30MHYIO M IIaBEJICBYIO KUCIOTHI.

HC=CH,
© @CH:CHZ
a) r)
oD, 90
CH= CHC OH C-0-CH=CH, I
0

3. MaprapHH NPEICTaBIIAET U3 ceOs:
a) AMYJIbCUIO TUAPOTEHU3NPOBAHHOTO PACTUTEIIBHOTO KUPA
0) SMYJIBCHIO THAPOTCHU3UPOBAHHOTO JKUBOTHOTO JKHPa
B) SMYJIbCHIO CIIEHUAIBHO CUHTE3UPOBAHHBIX TPUTIIUILIEPUJIOB HETIPEIETbHBIX
KapOOHOBBIX KUCJIOT
T') 3MYJIbCHIO IPUPOIHBIX HU3KOKAYECTBEHHBIX )KUPOB
4. Kakoe Ha3BaHHE COOTBETCTBYET COEIMHEHHIO CO CIEAYIOLIEH CTPYKTYpHOMU

dbopmyoii?
a) METUJIMETaKpUJIaT 0) MeTaKkpHIIOBasi KHCIOTa
B) METHJIOBBIN AU aKpUIOBOM K-Thl  T') METHJIOBBIN A(UP KPOTOHOBOU K-ThI

H3C .Q

5. CocraBbTe ypaBHEHUs peEakiuy, MNPOTEKAOMMUX Mo cxeme. lIpoBenute
BUPTYaJIbHBIN SKCIIEPUMEHT B BUPTYAJIbHOM XUMHUYECKOU J1a0OpaTOpHH.

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

A—>———> b X

Kakoe 13 npuBeieHHBIX Ha3BaHUH MPUHAICKHUT BeliecTBY (X)?
a) STUJIOBBIA CIIUPT 0) arleToH
B) aKpHJIOBAs KUCIIOTA T') YKCYCHBIH aJIbJIeT U1

3aganue 1o teMaM «OKCUKUCIOTBI. OKCOKUCIOThL. ONTHYECKast H30MEPUSD)
Bapuanr 1
1. Yrto nmosyuuTcs npu HarpeBaHUM [B-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 )

a) 6) B) O7C0 Hyc-CH-CH,C{
r) OH O

2. VYkaxute CTpyKTypy coenuHeHuss coctaBa CgHipO3, wumeromero naBa
ONTUYECKUX H30Mepa, OO0pa3yrolero ¢ OCHOBAHMSIMHU COJIH, JIETKO MAIOIIET0 Mpu
HarpeBaHuu coenuHeHue coctaBa CgHO,, KOTOpOE OKHUCHSAETCS B KUCIOM PacTBOpE
KMnO, B cMech M30MacCisSHOM ¥ IMaBENeBOM KUCIOT. J[okaxuTe, UCHONB3ys 0azy
nanubix ChEMBL.
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HO CHj .0 HSC.: (.)H .0
a) H;CCH, CH-CH-C< 6) H3CCH CH-CH,C:gy

~OH
OH 4 OH OH O
B)H;CCHCHCi g, r) CHy-C-CH, C CHy
CH, OH CH,

3. Kakoe coenunenue () o6pasyercs no cienyromiei cxeme?

H,O Cl NaOH
Stunen ~HBr 5 KCN 27 . B 2s
B— B r 0,0 A
a) TJIMKOJIeBas KHUCIIOTa 0) 0-OKCUIIPOIMOHOBAs KHCJIOTA

B) f-OoKcuMacIsiHas KUCIIOTa  T) B-OKCHUIPOITMOHOBAS KHCIOTA

4. Kakoli u3 IpHUBEIECHHBIX HIDKE CTEPECOM3OMEPOB HE MPOSBISIECT ONTHYECKOM
AKTUBHOCTHU?

O:~_0OH 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 coennHeHHe TOJNydaeTcs NpPHU HArpeBaHUU [3-OKCOBaJEpPHAHOBOM
KUCIIOThI? O0BsicHUTE, ToueMy. JIJ1sl 3TOro MpoBEAUTE BUPTYaAIbHBINA 3KCIEPUMEHT B
BUPTYAJIbHOM XUMHUYECKO J1abOpaTOpHH.

a) JIAKTOH 0) TUMETUIIKETOH B) JaKTaM  T') METHUJIATUIKETOH

3aganue o teme «Caxapa»

Bapuanr 1
1. Kakoil mpoAyKT MOJIYYUTCS MO CAEAyroLen cxeme?
.0
CZH
H—oH HCN H,0, H"
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 coemuHeHue oOpa3yeTcs MpHU JCHUCTBUM Ha ajibJONEHTO3Yy aMajibraMbl
Hatpusa? OObscHUTE, Touemy. JIJIsl 3TOro MpoOBEAUTE BUPTYAJIbHBIA IKCIEPUMEHT B
BUPTYaJIbHON XUMHUYECKOM J1abOpaTOpHH.

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

3. Hammumure cTpykTypHyo hOpMyiTy T€KCO3bl, 3Hasl, YTO OKCUHUTPUII,
MOJYYEHHBINA U3 HEE MPU AEUCTBUUA CUHUIIBHOW KHUCJIOTHI, ITOCIIE TUAPOIN3A U
BOCCTAHOBJICHUS] HOAMCTOBOAOPOAHON KUCITOTOM NAET 2-METHIT€KCAHOBYIO KUCIIOTY:
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a) ppykTo3a 0) caxapo3za B) TIIIOKO3a T') JaKTO3a

4. Kakoe Ha3BaHHE COOTBETCTBYET JaHHOH CTPYKTypHOH (opmyne? [lokaxwure,
ucnojn3ys 0a3y nanaeix ChEMBL.

HO—L-H a) o, D -ranaxroza
Hg::aH 0 0) B, D-dbpykTo3a
HO——H B) B, D-ranmakro3za
H r) a, D-dbpykTo3a
CH,OH

5. Onpenenute ctpoenue BemiectBa coctaBa CgHi,0s, ecam oHO npu HarpeBaHuu
C pa30aBlIEHHON CEepHON KUCIOTOM 00pazyeT o-MeTWipypdypos, Mpu OCTOPOKHOM
OKHCIIEHUU TpeBpaiaercs B 2,3,4,5-TeTpaOKCUTEKCAHOBYIO KUCIIOTY, Aa€T PEaKIUIO
cepeOpstHOTO 3epKana?

/O /O /O /O

C-H
N\ _o a)¢ 6) B) ol r)¢
HC-C_CCZy, CHOH CHOH CH OH CHOH

0 CHOH CHOH CHOH CH,
a-meTHndGypdypour CHOH CH, CHOH CHOH
CHOH CH-OH CH, CHOH
CH, CH,OH CH,OH CH,OH
3aganue 1Mo TeMe K AMUHOKHUCIIOTHI U OEIIKIY
Bapuanr 1

1. Kakue amMMHOKHMCIOTBI BXOAST B COCTaB NpPHUPOAHBIX OenkoB? Jlokaxwure,
ucnonb3ys 06a3y manaeix ChEMBL.
a)D, a o)L, a B) L, B r)L,y
2. Yxaxure npoaykt peakiun (X):

NH, OH H
HyC—C~COOH A X
O ~r
3. YkaxxuTe MpoIyKT TCPMUUECCKON TeruapaTaliy BaJIiHa:

-0 e

a) HyC-CH—CZ 6) HsC-CH,-C7
N0  OH NH,

8 20
8) H3C~CH,~C7 r) HC—CH—C”

OH NH, OH

4. VKaxuTe NOpOAYKT, MOJYy4aeMbIil MpH JEUCTBHUM Aa30TUCTOM KHUCIOTHI Ha
CH,(NH,)CH,CH,COOH. O6bsicauTe, modemy. s 3TOro mpoBeIUTe BUPTYaTbHBIN
HKCIIEPUMEHT B BUPTYaJIbHOW XMMUYECKOM J1abOpaTOpHH.

5. Kakoli peareHT NpuUMEHSIETCs 1JIsl 3alUThl aMUHOTPYIITIBI B AaMUHOKHCIIOTAX ?

a) ATaHOJI 0) YKCYCHBIN aHTHAPUT

B) XJIOPOKHCH (ocdopa o T)a30TUCTast KUCIoTa

HsC HaC. "C—NH
a) © CCH-CHyNH, 0 ° CH-HC_  “cpypetHe

H,C H3C NH-C{ 'CH,4

o) °o

H3C\ W A 7, 35
B) 3 cH_cH M8 e C O e

HaC { HAC” s / “CH

NH 3 NH, H,N 3



3amanue o Temam «lIstuanennsie rerepounkibl. [lectnunennsie
TeTEePOIUKIIBI
Bapuanr 1
1. Kakoe coenunenue (X) oOpasyercs B pe3ysibTaTe CICAYIOIINX PEAKIIUA:

CHs oy H,OC.H
qfls ? . A 2Col
all | £l 062?4' AIES;t"C B) |ALO} t°C g ol |
0" CyHfs s~ CoHs N

C,Hs S

OH

NH»
I

H

2. Pacnonoxute clenyrolue COSIUHEHUSI B PsiJl MO _YObIBAHMK) OCHOBHOCTH,
Jlokaxwure, ucronb3ys 6a3y nanasix ChEMBL.

H H

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

0)3>4>2>1
r)1>3>4>2

3. Kakas u3 npuBEAEHHBIX CTPYKTYpP HE SIBJISIETCS apOMaTUYECKOMN?

a)(Nj 6)@ B)|NU F)Q\I
H H

4. YxaxxuTe NpoayKThl MOJHOrO THApoJn3a 3-ypuauiMoHopocdaTta. O0bscHUTE,
noyemy. JIns STOro mnpoBenWTE BUPTYAIbHBIM OJKCIIEPUMEHT B BUPTYAJIBHOU
XUMHUUYECKOH J1abopaTopum.

HO’CHZO OH (P HO*CHZO OH NH,
N
JY L
OH H N0 |
u OH OH H
0
HO-CH, 5 OH HO-CH, NH;
wioy NH o NZ SN
B) + HgPO, + ) K ﬂ+ H,PO, + k | \>
NS >
Nigie! OH N~ N
OH OH H OH H H

5. ITpon3BOAHBIM KaKOTO TeTeporKIIa siBysieTcs: BuTaMuH PP? Jlokaxure,
ucnonb3ys 0a3y nanueix SciFinder (CAS).

H

NN N N
o[ ] ol ) o) ol ]
‘ H
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Bonpockl K KOHTPOJIBHBIM padoTam

1. Cunte3upoBats 1o peakuuu Bropia nzo0ytas.

2. Yka3arb OmMOKY B Ha3BaHMU M JaTh MPaBWIbHOE HA3BaHHWE 2-3THII-6-
M30IPONMIITEKCaHA.

3. Hamucats Bce m3omepsl yrieBogopona opyrro-popmyinsl CsHig ¢ oTKpbITON

LIETbIO, Ha3BaTh UX o HomeHkiarype MIOITAK.

Hanucatp peakuuro Kydeposa it nentuna-1.

Hanucats peakuuio 1,2-1uOpoMiiponana ¢ METaJUIMYECKUM IITHKOM.

Kak u3 aunerwsneHa npyu NOMOIIM HEOPraHMYECKHX PEAreHTOB IOIYYUTh H.-

OyTtan?

7. Ilpu momomy Kakux XUMHUYECKUX PEAKIINI MOKHO OTJIMYUTh ITHJIALETUIIEH OT
TUMeETHIaleTuiIeHa?

8. Hazpath coequnenue mo HomeHkinatype IOITAK:
CH,

&

o o

H,C—CH=CH—CH—C~——CH,
| AN
e CHj
HsC CHg
9. Hamwmcarp peakiuio moJiMMepu3aiiy MponuieHa.
10.HanmmcaTp peakmuio 11 IeHTUHA-2.
11.YTto nonyduTcs Mpu B3aMMOJICUCTBUHM CMECH MPONMIOPOMUIA U H-
OyTunbpomua c HaTpuemM?
12.HazBats coeaunenue mo Homenkinarype MIOITAK:
HaC
HyC——C==C——CH-CH,4
13.Yto oOpasyercs mnpu HutpoBanuu 1o KoHOBajoBy yrieBojmopona 2-
MeTui0yTaHa?
14.Yto mnomy4yuTcs TpU peakuud H. OpPOMHUCTOro MPOMUa CO CHUPTOBBIM
pacTBOPOM HIETOUU?
15.CKOJIBKO Pa3nuy4HbIX COEAMHEHUH MOJIYYUTCS TpPU MPUCOECIWHEHUH OJIHOMN
MouekyJibl HBr k nzonpeny? (YcinoBust pa3indHbIe).
16.Kakue yrmeBogopoabpl  OOpa3yrOTCSs TMPH  TOJHOM  BOCCTAHOBIICHUU
H.OyTHJIOBOTO CIIUPTa, alleToHa?
17.CunTte3upoBath 1o peaxiuu Bropia 2-MeTuiarekcas.
18.Hamucate peaknuo noauMepu3anuu OyTaaieHa.
19.Hamucate cTpykTypHBIe (OPMYNIBl W Ha3BaTh M30MEPHI allETUIICHOBBIX
yrieBooponoB C4Hg.
20.Kakoii yrneBoaopo/] NoJyduTcsi, €ciiv Ha 3,3-AuMeTU0yTeH-1 moaeicTBoBaTh
OpomoMm, a 3aTeM H30BITKOM CIIMPTOBOTO pacTBOpa MIET0Un?
21.HazBatb coequnenue no Homenkiaarype MIOITAK:
CHj
HC=C—CH=CH—C—CH,—OH

H,C—CHj
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22.Yto0 o00pa3yercsi TpH BOCCTAHOBJICHHH OPTO-(PEHUIYKCYCHOM KHCIIOTHI C
TIOMOIIIHIO OJIOBA U COJISTHOM KUCIIOTHI?

23.YT0 mosy4uTCs MpH AeTUApaTauy 2-MeTUINeHTanoaa-3?

24 .13 6yranauona-1,4 nonyuuts 1,4-nu6pomOyTaH.

25.13 aTunbeH3o1a MoayyuTh mapa-aMuHOATHIIOCH301.

26.113 GeH3oJ1a MoaydnuTh TUITUKIOTEKCHIT ( o> ).

27.Kakoe BemecTBO 00pa3yeTcsi MpH OKHUCICHHHM KHUCIBIM pacTBopoM KMnO,
napa-au3Tuaden3ona?

28.113 Kakoro HUTPOCOEIWHEHUS M B KAKUX YCIOBUSAX MOXKHO TOJIYyYUTh
OeH3uIaMuH?

29.13 mpomnuIoBOro CupTa NOJyYUTh MPONHIN300yTHUIIOBEIH 3up.

30.Hanucath ypaBHEHHE OKUCIICHUS XJIOPUCTOTO ajutniia o Baruepy.

31.IlpucoeAMHUTH BOAY K MEHTEHY-2, Ha3BaTh KaTalnu3aTop.

32.U3 npornuieHa Noly4YuTh U30MPONMIOBBIN CIUPT, MPONaHanoa-1,2.

33.Hamucarp peakiiuu OpoMUpOBaHMS W HUTPOBaHUA aHU30ia (C 0Opa3oBaHHEM
MOHO3aMEIIEHHBIX ).

34.1TomyyuTh AUITUIIOBBIN 2Pup (IByMS crioco0amMu).

35.U3 HuTpOoOEH301a MONYyYUTh Mema-heHUICHINaMUH.

36.Hanucate B mopsiike BO3pacTaHMsl KUCIBIX CBOWCTB: (PEHON, BOAY, opmo-
HUTPOGEHOI, MUKPUHOBYIO KUCIOTY, TITUIEPUH, METAaHO.

37.Kak BbienuTh (eHON M3 cMecu ero ¢ OeH3wiIoBbIM cnuptoMm? Hamucats
ypaBHEHHE PEAKITHH.

38.Kakoif mpOAYKT MOJYYUTCA TPU JCHCTBHM METAIMUYECKOTO HATpHsl Ha
HonucThIi OeH3uN?

39.'maponm3oBaTh BTOP.OPOMHUCTBIM OyTHJI BOJHOW MIENOYBI0 W Ha3BaTh
MOJTy4Y€HHOE COeTMHEHUE.

40.13 6eH301a MOTYyIUTh aHU301.

41.V13 meTunaneTiieHa noiay4yuTs o-opomarieto; opomodopm - CHBTrs.

42.0xucauTh ieHTaHoH-2 1o [lomoBy.

43.TTomydanth OpoMaHTUIPHUIT O.-OPOMYKCYCHOW KUCTIOTHI U3 3TAHOBOW KUCIIOTHI.

44 HamnucaTh aJibJJOJIbHYIO U KPOTOHOBYIO KOHJICHCALIUU JJIs1 2-METUIIIIPOTIaHaJIs.

45.Kakoli TpOAYKT 0Opa3yeTcs, €ClIM K STHIOBOMY 3(PHUPYy NPOMHH-2-0BOU
KHUCIIOTHI 00aBuTh HBI.

46.113 6eH301a MoMy4uTh aleToPpeHoH (MeTUI(HEHUIKETOH ).

47.Kakoe coenmuHeHue oOpasyeTcst mpu oOpaboTKe Ha XOJIO0y W30BAIEPUAHOBOTO
aJbJeTH/1a BOJAHBIM PACTBOPOM IIENOUH?

48.YT0 noiy4yuTcs IpU HarpeBaHuM 2-0KCUOYTaHOBOU KUCIOTHI?

49.13 renta”aiisg NOJTy4YUTh TeNTAHON-2.

50.TTony4unTh HEHMUITYKCYCHYIO KUCIIOTY U3 OCH3UIXJIOPHUIA.

51.Hanucare koHneHcamuio KiisifzeHa st 3TUJIOBOTO 3dupa H30MaCIsTHOM
KHUCTIOTHI.

52.13 (heHnIyKCyCHOT0 anbAeruaa noiayunuTh (GeHuIaneTHIICH.

53.13 MacastHOW KUCTIOThI MOTYYUTh JUIPOIMMIKETOH.
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54.13 nOponmMOHOBOrO  anbJeruaa MOJIYYUTh  OKCHM,  (EHWITHAPA3OH,
Oucynb(PUTHOE MPOU3BOAHOE, LIMAHTUIPUH U alleTalb METUIOBOTO CIIMPTA.

55.HasBatb coeaunenue no Homenkiarype MIOIMAK:
o Cl O

|

HyC—C—HC——C——CH,
56.13 kakoro cnupTa npu oKuciaeHuu (ycJIoBHs) 00pa3yeTcss MeTUIITUIKETOH?

57.HazBatb coequnenue no Homenkinarype MIOIMAK:
CH; Cl
O
4
CI—CH2—C:C—C(
H

58.13 anunuHOBOM KHUCIOTHI MOJYYUTh ITUKIIONIEHTAHOH.
59.13 nponuieHa moiayyuTh XJI0PAHTUIPU] U30MACIISTHON KUCIIOTHI.
60.Hanucatp peakiuro:
0
C//
_—" "T0—CH; HB
\C/O—CH3 + r
AN
(@]

H,C——=cC

IIpumep Ou1eTa UTOrOBOM KOHTPOJIbHOM padoThl Mo Temam 17-19

buier 1
1. HanmummTe CTpyKTYpHYIO GOpMYITy AUOJEOCTEAPUITIIULIEPHUHA

2. CKOJBKO ONTHYECKUX HN30MCPOB CYHICCTBYCT AJIA COCAMHCHUS

F H Cl

AN

H H

3. Hamummmre ctpykrypHyro dopmyny o, D-rimrokornupano3sl mo dwuirepy u 1mo
Xeyopcey

4, CUHTE3UpOBATh IUMCHTH ATAHUITIUIINH

5. Hanummure peakmuto: mupuaud + HI—

6.2. Onucanume mnoka3arejied M KpHUTePHEB KOHTPOJS YCIEBAEMOCTH,
ONUCAHME IKAJ OLEHUBAHUA

JIist OLlEHKW 3HAHWM, YMEHMM, HaBHIKOB U (DOPMUPOBAHUS KOMIIETEHLUU IO
nucuuIuinHe «OpraHuyeckass XUMHsS» MOXKET MPUMEHSAThCS OajuIbHO-PEHTHHIOBAS
CHUCTEMa KOHTPOJIS U OLIEHKU YCIIEBAEMOCTH CTYAEHTOB.
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B ocuoBy OamtbHO-peiituHTrOBOM cuctembl (bPC) monoskeHbl NMpUHIAIGI, B
COOTBETCTBUH C KOTOPHIMH (DOpMHpOBAHHWE PEHTHHTA CTYACHTA OCYIIECTBISICTCS B
XO0JIe¢ TEKYIIEero M MPOMEXYTOYHOTrO KOHTpoJsis 3HaHui. CTyAeHT, HaOpaBmIMil B
TEYCHHE CeMecTpa MpPH OCBOCHUU TUCIUIUIMHBI HEOOXOAMMOE IJIsi aTTeCTAIhH
KOJIMYECTBO OAJIOB, MOJTyYaeT 3a4eT M0 OAJTPHO-PEUTHHTOBOM CHCTEME.

bamibHO-peUTHHTOBAs CTPYKTYpa 3a4eTa.

NHnuBuayanbHble ToMalIHue 3a1anus — 75 6amnoB (15 paborx5 6asnoB)

on-line TectupoBanue — 50 6amtoB (10 padoT* 5 OaIOB)

KonTponbusie pabotsl — 150 6aimos (3 padotsl x50 6amnoB)

JlaGopaTopHbie pabOTHI (OIIEHHMBAETCS TOATOTOBKA K paboTaM, KaueCTBO
BBITMIOJIHEHMSI paboT U BeeHue Tetpaan) — 30 6amnos

Omnpoc Ha 1abopaTopHbIX paboTax — 55 6ayoB

Hrorosas koHTposbHAsI pabota — 50 6aioB

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

Tabmuma 7
HIxana 3auer
OLlCHUBAHMS
205 u 6onee 6amIoB 3a4TE€HO
Menee 205 Gaios HE 3a4TCHO

Texymue 3a70KEHHOCTH 1O WHAMBUAYAIBHBIM JOMAIIHUM 3aJIaHusIM,
KOHTPOJIbHBIM paboTaM, TECTUPOBAHUSAM U 3alIMTE JIA0OPATOPHBIX PAOOT AOJKHBI
ObITh JIMKBUAMPOBAaHbI B TEUYEHHE HENENU II0Cle CpoKa, OO0O03HAYEHHOro B
TeMaTUYECKOM  IJlaHe JabopaTopHbIX paboT, BO  BpeMs, OIpeaeIsieMoe
npenojgasareneM. Kaxnas crnenyromass Henenss  ONO3JaHUSl  HaKa3bIBaeTCs
BbluMTaHUEM | Oamia W3 OLEHKM 3a MHAMBHUIYaJbHOE JOMAIIHEe 3aJaHue.
OtpaboTku TaOOPATOPHBIX PAbOT OCYIIECTBIISIFOTCS TOJIBKO B MPHUCYTCTBHH M TIOJ
PYKOBOZCTBOM J1a0OpaHTa, KOTOPbII Ha3HAUYaeT BpeMsi OTPaOOTKH.

Bunel  Tekymiero KOHTPOJS: MHAMBHUIyaJlbHbIE€  JOMAIIHUE  3aJaHMUs,
KOHTPOJIbHbIE pabOThl, TECTUPOBAHME, ONPOC MO TemaM, 3aluTa JabopaTOPHBIX
pabor.

Buibl NpoMeKYyTOYHOTO KOHTPOJIS IO TUCIUIIMHE: 3a4eT.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAITMOHHOE oOecneuyeHne JUCHUIJINHbI

7.1. OcHOBHAas JUTEpaTypa

1. I'panodepe U.HU., Ham H.JI. Oprannyeckas Xumus: YUeOHUK NJisi CTYICHTOB
BY30B. — 8-¢ u3l., nepepad. u nomn. — M.: FOpaiir, 2013. — 608 c.

2. I'panobepe U.HU., Ham H.JI. Ilpaktuyeckue pabOThl 1 CEMUHAPCKUE 3aHSTHS 11O
oprann4eckoi xumuu. 6-¢ u3a. — M.: FOpaiit, 2012. — 349 c.
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3. IlpakTukym mo oprannueckor xumun = Workshop on organic chemistry: yae6noe
nocoobue / H. JI. barnagen, A.B. Ocunosa, U1.W. JImutpeBckas [u np.].; Poccuiickumii
rocyaapcTBeHHbli arpapHbiii yHuBepcurer - MCXA wumenun K. A. Tumupszesa
(MockBa). — DnekTpoH. TeKCToBbIe AaH. — Mocksa, 2022. — 104 ¢. — Kosnekuus:
VYyebHas u yuyeOHO-MeToAuueckas nureparypa. — CBOOOAHBIA TOCTYNl U3 CETH
WutepHer  (uTeHwme, neyarb,  KomupoBaHue). —  Pexum  gocryna

. http://elib.timacad.ru/dl/full/s16112022PrakOrgHim.pdf.

7.2. lonoJiHUATEILHAS JIUTEpPaTypa

1. benonyxos C. JI. u op. Ilpaktukym no xumuu (MH(YOPMAIMOHHO-CIIPABOYHBIE
MaTepHuabl K JJabOpaTopHO-MIpakTUYecKuM 3aHsaTusiM). M., U3zn-sBo PTAY-MCXA
umenu K. A. Tumupsizea, 2013 r., 354 c.

2. Ilporcesanvckuni H. M., Toxmaxos I'. I1., [lmumpues JI. b., Ham H.JI., Pooickosa
E. H. Vinentudukanus HEU3BECTHOTO oOpraHuyeckoro coenunenus. M. M3n-Bo
PTAY-MCXA umenu K. A. Tumupsszena, 2017.

3. benonyxoe C. JI., Ilpacesanvcrkuii H. M. u 0p. COOpHUK 3aa4 U yIIPaKHEHUHN 110
xumun. M. U3n-Bo PITAY-MCXA nmenu K.A. Tumupssesa, 2015.

7.3. Mertoan4yeckne YKa3aHHUsl, PEKOMEHJAALMH W Jpyrue MarTepHajbl K
3aHATHAM

1. boes B.U., /[lmumpues JI. b., Toxmaxos I'.1l., [ panodepe U.U., Ham H.JIL,
Poorcrkosa E. H. Tlog obmeit pea. npod. H. M. I[IpxeBansckoro. «Opranuszanus
y4eOHOTO Mpoiiecca 1o Kypey «Opranuyeckast XuMus» (METOUYECKUE YKa3aHUs).
N3n-Bo PTAY-MCXA umenu K.A. Tumupsizena, 2011.

2. [mumpues JI. b., Toxmaxoe I'.Il., Ham HJI., Yenunckuu I1.FO., Posckosa E.
H., Jenucos IIJ].. Tlon oO0meit pen. mnpod. H. M. IlpxkeBanabckoro.
«CamMocTtosTenbHas padoTa CTYAEHTOB MO Kypcy «OpraHuueckas XUMUS»
(metonnueckue ykazanus). UM3n-Bo PITAY-MCXA wumenu K.A. Tumwupszera,
2011.

3. lporcesanvckuu H M., Pooxkosa E.H., Ham H.JI., Toxmaxkos I'II,
JImumpues JI.b., YVenunckuu I1LIO., Jlyxuna H.B. JlabopaTOpHO-TIPaKTUYECKUE
paboThl Mo opranuuecko xumuu (padbouas terpaab). M3g-so PI'AY-MCXA
umenu K. A. Tumupsizena, 2017.

8. Ilepeyennb pecypcoB HHPOPMANUOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«/HTEepHeT», HeOOXOAUMBIX [IJISl 0CBOCHH S JUCHHUILIHHbBI

1. Iporpamma ChemLab. — st mpoBeneHHS BUPTYaTbHBIX XUMHYECKUX
HKCIIEPUMEHTOB (OTKPBITBIN TOCTYII)

2. IMporpamma MathLab — myist MomenvpoBanus BAMSHUS YCIOBUN XUMUYECKUX
peaxiuii, KaTaJu3aTOpoB W MHTUOMTOPOB Ha BBIXOJ MPOJYKTOB NpU MPOBEACHUU
AKCIEPUMEHTOB (OTKPBITHIN 10CTYI)
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http://elib.timacad.ru/dl/full/s16112022PrakOrgHim.pdf

3. Scifinder - mouck MeTOAMK CHHTE3a, TUTEPATYPHBIA U MTATEHTHBII TTOUCK I10
XUMHUU(OTKPBITBIN TOCTYII)

4. Acros organics - mouck B Karajorax (OTKpPBITBIH JOCTYII)

5. ChemSource — HMHaTepHEeT-pecypc 1o pasaeiaaM XUMUHU (OTKPBITBIA JTOCTYII)

6. ChemFinder Databases Search mouckoBas cuctema mo 100 XHUMHYECKUM
caiiTaM (OTKPBITBIA JIOCTYI)

7. ba3za pmaHHbIX «XuMHS» BCEpOCCMHUCKOr0 MWHCTUTYTa HAyYHOU H
texHuueckol uHpopmarmu (BUHUTH). [octynHbl crenytomye ©Oa3bl JIaHHBIX,
comepkamue WHPOpPMAIMIO B 001acTd XuMHUH: XuMusd, DOH3NKO-XUMUYECKas
ouosiorusi, OxpaHa okpysxarouien cpenl, O030pbl.

8. www. webelements.com (OTKpBITEI JOCTYII)

9. www. Xumuk.ru (OTKpBITBIH TOCTYIT)

10. www.scifinder.cas.org

11. www.reaxys.com

12. http://zinc15.docking.org

13. https://pubchem.ncbi.nIm.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-lic.ru/

18. https://phet.colorado.edu/

19. https://vrchemlab.ru/

20. https://www.youtube.com/channel/UCr1PT0JducMG1-SP8hpt18A

9. Onucanue MaTepuaIbHO-TEXHUUECKOM 06a3bl, HCOOXOAMMOM ISl OCYIICCTBIICHHS
00pa3oBaTEILHOTO MPOIecca M0 AUCITUTIIINHE

Tab6mauma 9
CeegeHust 00 00€CIIe4eHHOCTH CIIENMATM3MPOBAHHBIMY AYAUTOPUAMHU,
KaOMHeTaMH, JJa00paTOPUSIMH

HanmeHnoBaHue crienuajbHbIX
NOMeLeHU 1 MOMeIeHU 1Is OcHalIEHHOCTH CIeNMATbHBIX IOMEIIEeHU 1
€CaMOCTOSATELHOI pa6oThl (Ne yueOHOTO NMOMeIeHHUI VISl CAMOCTOSITe/IbHOI PadoThI
Kopmyca, Ne ayinTopun)

1 2

JlexumoHHas ayautopus (yueOHbIi KopIryc 1.MynbTUMeuiiHAs YCTAaHOBKA B KOMILIEKCE C

Ne 6, Bonbiuast XMUMHYKa, y4eOHas ayuTOpHs kommbrorepoM 1 tr. (Mus.Ne 410124000602969)
Jutst areHust nekpii (200 4eIoBeK) U IpOBeICHUS 2. TpI/I6yHa 1 T (MHB.Ne591742)

3aHATUH JIEKIIMOHHOTO THIIA) 3. Jlocka MenoBast — 3 mr

4.CTto NTUCbMEHHBINA — | 1T,
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http://www.cas.org/SCIFINDER/scicover2.html
http://acros.com/
http://www.chemconnect.com/
http://www.chemfinder.com/
http://www.scifinder.cas.org/
http://www.reaxys.com/
http://zinc15.docking.org/
https://pubchem.ncbi.nlm.nih.gov/
http://www.chemspider.com/
https://www.ebi.ac.uk/chembl/
https://portal.tpu.ru/ceor/v_lab
https://pl-llc.ru/
https://phet.colorado.edu/
https://vrchemlab.ru/
https://www.youtube.com/channel/UCr1PT0JducMG1-SP8hpt18A

VYuebnsrii koprryc Ne6, ayna. 330
Yuebnas  ayoumopus  ons  umenus — aexyutl,
npogedenus 1abopamopHbix pabom, npaKmudecKux
3anamuil, 051 NPOGedeHUst 3AHAMUL CEMUHAPCKO20
muna, yueOHas ayoumopus OJsi 2PYRNOGbIX U
UHOUBUOYATILHBIX KOHCYIbmayutl, yuebHast
ayoumopust 011 meKywjeco  KOHMpoOJs U
NPOMEICYMOUHOU ammecmayuu, nomewenue O0s
CamocmosimenbHol pabomul.

1.YcrpoiictBo anst cymku nocynsl 119 -2000 1 wt. (UHB. Ne
558405/3)

2. lIka¢ ans xum. nocyas! 1 wr. (Mue. Ne 558596)

3. llIkad ma xum. peaktusos 1 mrt. (MuB. Ne 558596/1)

4. MynbTrMeaniiHas YCTaHOBKA B KOMIUIEKCE C KOMITBIOTEpOM 1
mt. (MuB. Ne 558883, MuB. Ne 591717/1, UuB. 602449, Uus. No
602471)

5.Cymmnbabii mkad PD 115 1 wt. (MuB. Ne 558344)

6. Moiika mabopatopras 7 mmT. (MEB. Ne558595/1, WmB.
Ne558595/2, WMuB. Ne558595/3, MHmB. Ne558595/4, WHs.
No558595/5, MuB. Ne558595/6, uB. Ne558595)

7. Bermsokaoit mkag 4 mr. (MaB. Ne558597/1, NuB. Ne558597,
WuB. Ne558597/2, IuB. Ne558597/3)

8. JIabopaTopusIit cton — 30 mIt.

9. locka menoBas — 1 mir.

10. Cryxn-tabGyper — 30 .

11. Iratusset 10 mrT.

12. T'a30BbIe ropenku 8 mrT.

13. DnexTpuueckue WIMTKH 2 mT. «OKa-5».

14. Becsr anextponnsie 1 mt. «Ohausy model Pro SPU 202

VYuebnslit kopmyc Ne6, ayz. 221
Yuebnasn ayoumopus ons nposeoenus
nabopamopuvlx pabom, NPAKMUYECKUX 3aHAMULL
01 Nposedenust 3ausmuil CeMUHAPCKO20 Mund,

yuebnas — ayoumopus — On4  2PYNNOGbIX U
UHOUBUOYATILHBIX KOHCY1bmayuil, yuebHast
ayoumopus ~ O1  mMeKywe2o  KOHMpOAi U

npOMeDnymollHOii ammecmayuu, nomeujeHue ons
camocmosmenbHou pa60mbl

1. YerpoiictBo anst cymxku nocyasl 119 — 2000 1 mr. (Mss.
Ne558405/1)

2. Nocka ayautopnas 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 maboparopras 4 mr. (MuB. Ne 558384/1, NHB. Ne
558384/2, VuB. Ne 558384/3, 1nB. Ne 558384/4)

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

7. Ukad mast xum. nocyast 1 mr. (MuB. Ne 558505/1)

8. llkadp BeTspkHOHM S5 mr. (MEB. Ne 558507/5, UuB. Ne
558507/6, IuB. Ne558507/7, InB. Ne558507/8, NuB. Ne558507/4
9. Crons! nabopatopasie 30 mT.

10. Cryn-tadyper 30 mT.

11. Cron nuceMeHHsIi 1 mT.

12. Bemanka nans oxexasl BeprukanbHas lmT. (MHB. Ne
333144)

13. [ratussr 10 mrT.

14. T'a30BbIe TOPENKHU 8 MIT.

15. Dnexrpuyeckue mauTKy 2 Wt. «OKa-5».

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

VY4eOnsliit kopnyc Neb, ayz. 222
Yuebnasn ayoumopus ons nposeoenus
1a60pamopHbIX pabom, NPAKMUYECKUX 3aAHAMULL
0N nposedeHUst 3AHAMUL CeMUHAPCKO20 Mund,

yuebHas — ayoumopus — On4  2PYNNOGbIX U
UHOUBUOYATILHBIX KOHCYIbmayutl, yuebHast
ayoumopust 011 meKywjeco  KOHMpoOJs U

npOMegfcymquOﬁ ammecmayuu, nomeuwjerHue ons
CamocmosmenbHou pa60mbl

1. YerpoiictBo anst cymku mocynsl II9 — 2000 1 mr. (Wss.
Ne558405/1)

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

3.Cromuku nogbemuble 3 mT. (MHB. Ne 558404/20, WuB. Ne
558404/21, uB. Ne 558404/22)

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

5. Moiika nabopatopHas 4 mr. (MuB. Ne 558384/1, UuB. Ne
558384/2, VuB. Ne 558384/3, 1nB. Ne 558384/4)

6. Hlxa¢ mms xum. peaktuBoB 1 mT. (MHB. Ne 558505/1)

7. Mxa¢ mnst xum. nocyast 1 mr. (MaB. Ne 558505/1)

8. Ilxad BerrspxHOH 5 mT. (MEB. Ne 558507/5, MHB. Ne
558507/6, uB. Ne558507/7, UuB. Ne558507/8, uB. Ne558507/4
9. Crousl 1aboparopusie 30 mir.

10. Cryxn-tabyper 30 .

11. Cton nuceMeHHsIH 1 1T,

12. Bemanka a5t ogexapl BepTukanbHas 1mT. (MuB. Ne
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333144)

13. IlItaTuBe! 10 mT.

14. T'a30BbIC TOPEKH § IIT.

15. DnexTpuaeckue muTka 2 mt. «OKa-5».

16. Becsl anexrponnsie 1 mr. «Ohausy model Pro SPU 202

LlenTpanpHas HaydHast OMOIMOTEKA UMCHH Jliist caMOCTOSTETbHON PA0OTHI CTYICHTOB
H. 1. )Kenesnora. YuranbHblii 3ai.
Oo6wexutus. KomuaTs! s Jis caMoCTOsITeNbHON PabOThI CTY/ICHTOB
CaMOIIOATOTOBKH.

10. MeToauveckue peKOMEHIAMUM CTYAEHTAM 10 OCBOEHHIO TUCIUIJINHBI

JIiist ocBOeHUsT TUCIMIUTMHBI « OpraHuyeckasl XUMUs» CTyJIeHTaM HeoOXO0IUMO
UMETh PEKOMEHIyeMbIe yUeOHUKH U y4eOHbIe mocobus. [Ipu ocBoeHMH KaKaou u3
T€M AUCHUIUIMHBI CTYAEHT JIOJDKEH MOCEHaTh JICKIMU, BHUMATEJIbHO HU3YYUTh U
3aKOHCIIEKTUPOBATh MaTepuall MO ONpPENEICHHOM TeMe, TOATOTOBUTHCS K
BBINIOJIHEHUIO JTAOOPATOPHOM paloThl, BBINOJIHUTH JA0OpaTOpHYIO paldoTy B
naboparopun u 3amUTUTH €€. Kaxnaplii u3 BHUIOB Yy4uyeOHOW JIESITEIHLHOCTH
OIICHUBACTCSl B OaJJlax W YYUTHIBACTCS B PEUTHUHIE CTyJEHTA. {7 caMOKOHTpPOJIA
CTYIEHTOB NpEAHA3HAYECHbl WHAWBUYATIbHBIEC 3aJaHUSI, KOHTPOJbHBIE BOIIPOCHI U
YOpaXHEHUS W BONPOCHI Il MOATOTOBKM K ompocy. KOHTponb oOcCBOEHUsI TeM
CTYJIEHTOM OCYIIECTBIISIETCS] B BUJIE KOHTPOJIBHBIX PabOT U Ompoca Mo TeMaM.

JIns KOHCHEKTUPOBAHUS MAaTEpPHANIOB 3aHATHN PEKOMEHAYETCS 3aBECTH
OTHEJIbHYIO T€TPaJb U3 96 mucToB. KOHCIEKT KaXJ0r0 3aHATHS CIEIYET HAUMHATD C
Ha3BaHMS TEMbl W YKa3aHUs JaThl €ro MpoBelcHUs. Bce 3arosioBku pa3nenoB
Marepuajia CIeQyeT YETKO BBIAENATh, HAlpuMep, MoAYEepKuBaHWEM. Bo Bpewms
3aHSATUSA CJEAyeT BHUMATEJIBHO CJIEIUTh 3a XOJOM MBICIH TIpenojaBarelis u
3aMUChIBATh BAKHEUIIINE OMpeAeICHUs, pa3bsiCHEHUS, (POPMYIIbl, HA3BAHUSI BEIIIECTB,
YpaBHEHUS XUMHUYECKUX peakiuil. Takke HYXHO CTapaTbCs BOCIPOU3BOJUTH B
KOHCHIEKT€ PUCYHKHM U TaOJMIbl, KOTOpPbIE JIEMOHCTPUPYET MpPErnoiaBaTeb.
Marepuain, KOTOPBIM KaXETCsl CTYJIEHTY HEAOCTaTOYHO TOHSTHBIM, CJIEAyeT
npopadoTaTh MO YYEOHUKY M BOCIOJIH30BaThCS MOMOIIBIO MpenoiaBaTeis. Paborars
C KOHCIIEKTOM HYXHO €XEHEJIEJIbHO, BHOCS B HETO CBOW JONOJIHEHUS, 3aMEYaHus U
BOIIPOCHI (JIJ1s1 3TOTO B TETPAIU CIAEAYET OCTABIATH LIMPOKUE TOJIS).

JIisi moATrOTOBKM M (PUKCHPOBAHUA JIaOOPAaTOPHBIX PabOT cleayeT 3aBecTd
OTIEIbHYIO TeTpanas u3 48 muctoB (mabopaTtopHbiil xypHain). [Ipu moarotoBke k
nabopaTopHOil pabore ciemayeT cocTaBUTh KpaTkui (1-1,5 cTpaHuilbl) KOHCHEKT
TEOPETUUECKOT0 Marepuaja, Ha KOTOPOM OCHOBaHa JaHHas jabopaTopHas padora.
JIisi TOATOTOBKM KOHCTIEKTA HCIOJIB3YIOT TJIaBbl y4eOHWKA, PEKOMEHOBAaHHBIC
MPENOAABATENIEM, U KOHCIICKT, 3allMCAHHBIM Ha 3aHATHUU. TaKXke MpU JOMAIIHEH
CaMOCTOSITeJIbHOM TOATOTOBKE K JIaOOpaTOpHOU paboTe HYKHO HAUYEPTUTh TaOJIUIIHI,
MPUBEIEHHBIC B MPAKTUKYME, U TIPOU3BECTH HEOOXOAUMBIE JIJIsi TPOBEACHUS PaObOThI
pacu€Thl. JlomaliHsasl MOArOTOBKA SIBJISETCS HEOOXOAMMOW YacThiO J1AOOpaTOPHOM
paboTel. be3 HeEE HEBO3MOXEH OCMBICJICHHBIM TOAXOJ K  BBIMOJHEHUIO
AKCIIEPUMEHTOB M u3MepeHuil. Kpome Toro, orpaHuueHHOE BpeMs, OTBOJMMOE Ha
BBITIOJIHEHUE J1abopaTOpHON paloThl, TpeOyeT XOpOIIO0 CKOOPAMHHPOBAHHBIX
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NEUCTBUNM  CTyJIEHTa, K KOTOPBIM TakXke HEOOXOJAMMO MPEABAPUTEIHHO
noarotoBuThcs.  [locie  3aBeplieHHs  IKCIEPUMEHTAIbHOW  4YacTH  pabOThI
HEOO0XOMMO MPOU3BECTH 00paOOTKY MOMYyUYEHHBIX PE3yIbTaTOB, CACIATh BHIBOIBI U
3alTUTUTH PabOTy y MpenoaBaTesl.

Jliss TOBTOpEHUST M TPOPaOOTKH 3HAHHM, IMOJYYCHHBIX Ha J1ab0paTOpPHBIX
paboTax, peKOMEHIyeTCsl MPUMEHITh BUPTYAIbHBIH MPOTPAMMHBIN T1a00PaTOPHEIMA
KOMILIEKC (110 BBIOODY).

B xonme 3aHsATHMS HYXHO AaKTMBHO paboTaTth, OTBeYas Ha BOIPOCHI
MpernoiaBaTesisi, y49acTBysS B JUCKYCCHHM W 3a7aBas COOCTBEHHBIC BOMPOCHI IS
YSICHEHUS CJIO’KHOTO JIsl TOHMMAaHMS MaTeprara.

Ha mepBoM 3aHATHM BCE CTYIEHTHI 3HAKOMATCS C TMPaBWIAMU TEXHUKU
O0e3omacHOCTH ® O00S3aHBl CTPOTO BBIMOJHATH WX TIPH  TPOBEISCHUU BCEX
1abopaTopHBIX PaboT.

[Ipormyck 3aHsTHil 0e3 yBaXUTEIbHOW NPUYMUHBI HE  JOIMYCKAETCH.
3amomKeHHOCTH  (TIpomylieHHbIe  J1abopaTopHble  paOOThl,  HEBBINOJIHEHHBIC
WHUBUTyaJIbHbIE JOMAIIIHUE 3a/IaHKsI, KOHTPOJIbHBIE PAOO0THI, KOJJIOKBUYM) JOJIKHBI
OBITh TUKBUAUPOBAHBI. TeKyiue 3aJ0KEHHOCTH MO0 UHAUBUAYATIbHBIM JOMAITHUM
3aJlaHUsSIM, KOHTPOJIbHBIM paboTaM M 3alluTe JIa0OpaTOPHBIX PalbOT JOJKHBI OBITH
JUKBUIMPOBAHBI B TEYCHHUE HEJEIH IMOCJE CPoKa, 0003HAYEHHOTO B TEMATHUYECKOM
riaHe JjJabopaTopHBIX paboT, BO BpeMs, ompejeiseMoe mpernogaBareneMm. Kaxnas
CIIeyIoIas Heaemnsl OMo3JAaHus HaKa3bIBaeTCs BhIUMTaHWEM | Oania W3 OIEHKH 3a
nomainnHee 3agaHue. OTpaboTku J1a00paTOpPHBIX pabOT OCYIIECTBISIOTCS TOJIBKO B
NPUCYTCTBHM H TI0J] PYKOBOJCTBOM JIAOOpaHTa, KOTOPHIH Ha3HAYaeT BpeMs
OTpaOOTKH.

CamocrosiTenpbHass ~ paboTa  CTYAEHTOB  HAJ  KypcOM  JUCITUTIIMHBI
«Opranudeckas XUMUs» 3aKII0YaeTCS B CHCTEMAaTHYeCKOW paboTe ¢ y9eOHHKOM U
JEKIUSIMH, TIOJTOTOBKE K JIa0OpaTopHBIM paboTaMm, KOHTPOJBHBIM paboTaM u
KoJutokBuyMaMm. Ocoboe MECTO B CaMOCTOSTENIbHON padoTe 3aHMMAET BHITIOJIHCHUE
WHIUBUIYAbHBIX JOMAIIHUX 3aJaHui, KOTOPBhIE IMO3BOJSIOT  OCYIIECTBISAThH
CaMOKOHTPOJIb YCBOCHMSI Y4eOHOro wmarepuaia, NPUBUBAIOT HABBIKM TIOHMCKA
HEOOXOMMMOW  XMMHUYECKOW HHPOpMAIMM W  HEOOXOAMMBIX B  Oymyiien
MPAKTUYECKOHN JACSITEIIbHOCTH OaKaJaBpOB XUMUUECKHX PACUETOB.

[Ipu pemenun 3amady  HEOOXOAWMO pa3oOpaTh BCE THUIOBBIC 3a/layw,
NpUBEACHHBIE KO BCEM TEMaM, YTO TIOMOXKET B BBITOJTHCHWHM WHIWBHIYAIBHOTO
JIOMAIITHETO 3aJaHMs W KOHTPOJBHON paboOThI, KOTOpas 3aBepIIacT KKIYI0 TEMY

Kypca.

Buabl u gopmbl 0TPa0OTKM NPONMYLIEHHBIX 3AHATHI

[IpomymieHHble JEKIMH CTYJEHT OTpadaThlBaeT CaMOCTOATEIbHO, H3y4as
Y4EOHUK U TONOJHUTENbHYIO JIMTEPATYPY MO COOTBETCTBYIOIIUM TEMaM.

CryneHT, mOpoOMyCTUBIIMN JaOOpaTOpHbIE 3aHATHSA, O00s3aH MOATOTOBUTH
KOHCIEKT MPOMYIIEHHOW J1a00paTopHO paboThl, MPEJOCTAaBUTh PEIIEHUE TECTOBBIX
3aJJaHUi 10 MPOMYIIEHHOW TEME W B MPHUCYTCTBUU JlabopaHTa Kadeapsl 0TpaboTaTh
e€ B cBOOOJIHOE OT 3aHATHH Bpems. CTyaeHT 0e3 KOHCIEeKTa JabopaTOpHO padOThI
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HE Jomyckaercs 10 oTpadoTku. [locne BeimonHeHus 1a00patopHoil paboThl 1a00paHT
B KOHCIICKTE CTaBHUT JaTy OTPAOOTKU U TIOIHCH.

Texymue 3a70KEHHOCTH 110 HHIMBUYaTbHBIM JJOMAITHUM 33IaHUSIM,
KOHTPOJILHOM paboTe 1 3anuTe 1a00paTOpHBIX padoT TOKHBI OBITh
JVKBUUPOBAHBI B TCUCHHUE HECIN TIOCTIE CPOKA, 0003HAUYEHHOTO B TEMAaTHIECKOM
TUTaHe J1a00paTOpHBIX PabOT, BO BPEMsI, OTIPECIIIEMOE TIPEIo1aBaTeIIeM.

11. MeToanyeckue peKOMEHIAIMH MPENoJaBaTeJasiM 10 OPraHu3anun 00y4eHust
110 JUCHHUILINHE

Cneuuduka gucuuriuHel  «OpraHuyeckas XUMHsS» — 3aKJIIOYaeTcs B
HEpa3pbhIBHOW CBSI3U TEOpPUU C TNpakTUKOW. TeopeTmyeckue 3HAHUS, KOTOPHIE
CTYJIEHThl TOJy4YalOT Ha JIEKIUAX M TPHU CAMOCTOSITEIBHOM TMOATOTOBKE,
MOATBEPXKIAIOTCS W YCBAMBAIOTCS Ha JIAOOPATOPHBIX 3aHATHSAX. JJIs ycHemrHoro
YCBOCHUSI MaTepuajia HEOOXOIMMBI 3HAHUSI XUMHUH B 00bEME IIKOJIBHOM MPOrpaMMbl
U MareMaTuku. [loBwIllIeHNe YpOBHS 3HAHWU IO XMMHH y CTYACHTOB HEPa3PHIBHO
CBS3aHO C TOWCKOM W BHEAPCHHEM HOBBIX MYTEH COBEPIICHCTBOBAHHS METOIUKH
MIPETIOTaBAHMS:

- WCTOJIb30BaHUE Pa3HOOOpa3HBIX (HOPM, METOJOB M NMPHEMOB AKTHBU3AINN
MTO3HABATEIILHOM JCSITEIILHOCTH yUauXxcs (B T.9. aKTUBHBIX U HHTCPAKTUBHBIX );

- HWCIMOJb30BAaHWE HAMJISAHOTO MaTepuaia: TaOJidil, PHUCYHKOB, CXEM,
MPUPOTHBIX MUHEPAIOB, IEMOHCTPAIIUS OTIBITOB;

- pellleHne XUMUYECKUX PACUETHBIX U AKCIIEPUMEHTANIBHBIX 3a7[a4 KaK METO/l
0o0Oy4YeHUs XUMHH;

- KOMIIBIOTEpU3AIMS O0yUCHUS,

- HWCTOJb30BAHKUE PA3IUYHBIX (POPM OpraHU3AIMHU CAMOCTOSITEIHHOU pabOThHI
CTYJIEHTOB: MHJIUBUyaJIbHAsI, TPYIIIIOBast, KOJUICKTUBHAS,

-MCTIOJIb30BAHUE PA3IMYHBIX MPOTPAMMHBIX MPOJYKTOB, MpeAHA3HAYECHHBIX
JJIi UMUTAIIMOHHOTO BBITIOJHEHUS JTA0OPATOPHBIX PadOT MO KypCy OpraHUyYeCcKOi
xumun (Bupryansasie nabopatopun Tomckoro ITomurexa, ProgramLab, PhET, VR
Chemisrty Lab, Virtual Chemistry Experiments);

- IPUMEHECHHE COBPEMEHHBIX ITU(DPOBBIX HHCTPYMEHTOB, HHTEPHET-PECYPCOB
(Annpekc Jluck, obmako@mail.ru, zoom, Yandex Telemost, Webinar, Trello, Padlet,
Teams, Moodle);

-3HAKOMCTBO C 3JIeKTpoHHbIMHM Oa3amu aaHHbIX SCiFinder (CAS), Reaxys,
ZINC, PubChem, ChEMBL, Chem Spider;

- OpraHu3aiys WHAUBUAYAJIbHON pabOThl CTYJACHTOB C YYE€TOM YpOBHS
MOJATOTOBKY;

- CHCTEMAaTUYECKH KOHTPOJIb 3HAaHWUK B TIpolecce oOydeHus (MpoBepka
WHUBUYAIbHBIX 3aJaHUM, MPOBEJEHNE KOHTPOJILHBIX PabOT, OMPOCOB MO TEMaMm,
npuém J1abopatopHbIx padboT, on-line Tectuposanue).

IIporpammy pa3patorauu:
Emuceesa O.B., x.0.H., TOLIEHT 5%«” -
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PELNEH3USA

Ha pa6ouyro nporpammy gucuunannbl «b1.0.13.02 Opranuyeckasi XUuMHs
OIOII BO no moayis «b1.0.13 Xumus» no Hanpasjaenuio 35.03.04 Arponomus
(kBasupuKanMs BLINYCKHUKA — 0aKaJaBp)

bopucossm B.A., npodeccopom kadeapbl MOYBOBEIEHHS, T€OJOTUHU U JaHAA()TOBEAEHUS
®I'bOY BO Poccuiickuii rocygapcTBeHHbIM arpapHblii  yHuBepcurer - MCXA umeHu
K.A. TumupsizeBa, JOKTOpOM OMOJIOTMYECKMX HayK (Jajiee IO TEKCTy PELEH3€HT), IpOoBeieHa
perier3ust padoueit nmporpammbl auctuiuinabl «b1.0.13.02 Opranndeckas xumusi»y OITOIT BO mo
HamnpasieHuto 35.03.04 Arponomus (6akanaBpuart), pazpaborannoit B @PI'bOY BO «Poccuiickmii
rocynapcTBeHHbI arpapHbiii yHuBepcuteT — MCXA umenun K.A. TumwmpsizeBa», Ha Kadempe
xumuu (paspaboruuk — EnuceeBa O.B., noueHT kadeapsl XuMum, KaHAUIAT ONOJIOTUYECKUX HAYK,
JIOLIEHT).

PaccmoTpeB npecTaBieHHbIE HA PELEH3UI0 MaTepHalibl, PELIEH3EHT IPUILET K CIEIYOLIIM
BBIBOJIAM:!

1. lIpenwsaBrnennas pabouass mporpamma aucuuminHbel «b1.0.13.02 Opranudeckas XUMUS»
(manee mo Tekcry IIporpamma) coorBerctByer TpeboBanusm PI'OC mo HampaBnenwuio 35.03.04
ArpoHomus. IIporpamma COIEpKUT BCE OCHOBHBIE pa3feiibl, COOTBETCTBYET TpPEOOBAHMSIM K
HOPMAaTHBHO-METOJMUECKUM JIOKYMEHTAM.

2. llpeacraBnennas B IIporpamme axTyanbHOCTh Y4€OHOH JUCHMIUIMHBI B PaMKax
peanuzanuu OIIOII BO He mo/uleXUT COMHEHMIO — JUCLUIUIMHA OTHOCUTCS K 0a30BOH yacTu
yaeOHoro nukia — bl.

3. Ilpeacrasiennsle B [Iporpamme e AUCHUILUIMHBI COOTBETCTBYIOT TpeboBaHusM OI'OC
HanpasiyieHus 35.03.04 Arponomusi.

4. B cootrBerctBuu ¢ IIporpammoii 3a mucuummmnnaoil «b1.0.13.02 Opranuyeckass Xumush»
3akperyieHa 1 komnereHuus. Jucuumanaa «b1.0.13.02 Opranndeckass Xumus» U MpecTaBICHHAS
[TporpammMa crocobHa peanu3oBaTh €€ B OOBSABICHHBIX TPEOOBAaHMSX, TaK KaK aKTyalU3HMpOBaHA
NPUMEHEHHEM COBPEMEHHBIX HU(POBBIX MHCTPYMEHTOB U PA3IMUYHBIX MPOTPAMMHBIX HPOJYKTOB.
PesynbpTarel 00y4yeHus, mpeacraBieHHble B IIporpaMMe B KaTeropusix «3HaThb, YMETb, BJIaJleTh»
COOTBETCTBYIOT CHEHU(PUKE M COJACP’KAHUIO JUCUUIUIMHBI W JIEMOHCTPUPYIOT BO3MOXHOCTb
IIOJIyYEHUS 3asBJICHHBIX PE3YJIbTATOB.

5. O6mas Tpymoémkocth auciuiinHbl «b1.0.13.02 OpraHudeckas XUMHUS» COCTaBISIET 3
3ayétHble eauHuIbl (108 yacos).

6. Muadopmamus o B3aMMOCBSI3M HW3YyYaeMbIX IHCHUIUIMH M BOIPOCAM HCKIFOYCHUS
NyONupoBaHUs B COJACPXKAHWU JUCLUIUIMH COOTBETCTBYET JAEHCTBUTEIBHOCTH. JlucHUmInHA
«b1.0.13.02 Opranuyeckass xuMusi» B3auMocBsizaHa ¢ Apyrumu aucuumiauHamu OIIOIT BO u
VYyebHoro miaHa no HampasieHuio 35.03.04 ArpoHoMuss M BO3MOXXHOCTb JyOIHMpOBaHUS B
COJIep’)KaHUU OTCYTCTBYET.

7. llpeacraBnennas  IIporpamma  mpenmonaraeT  MCHOJNb30BAaHHUE  COBPEMEHHBIX
00pa30oBaTeNbHbIX TEXHOJOTUH, HCHOJb3YEMble NpU pealu3aluy pPa3INYHbIX BHUJOB Yy4eOHOMU
paboTbl. PopMbI 00pa30BaTEIbHBIX TEXHOJIOTHI_COOTBETCTBYIOT CHIEIIU(PHUKE TUCIIUILIIHHBI.

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

9. Buapl, comepkaHWE U TPYAOEMKOCTh CaMOCTOSTEIBHOW pabOTHl  CTYACHTOB,
npejcTaBieHHble B [Iporpamme, COOTBETCTBYIOT TPeOOBAaHUSM K MOJTOTOBKE BBITYCKHHKOB,
coaepxammmcsa Bo ®I'OC BO nanpasnenus 35.03.04 ArpoHomusi.

10. IIpencraBnennsle u omnucaHHble B Ilporpamme Qopmbl Tekyliel OIEHKH 3HAHUH
(MHIMBHIyaNbHBIC 3a/aHKsI, TECTHPOBAHHs, OMPOCHI MO TeMaM, 3alUTa JIAOOPATOPHBIX padorT,
KOHTPOJIbHBIE pabOThI), COOTBETCTBYIOT CHeNU(UKE AUCHUIUINHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

dopMa MPOMEKYTOYHOTO KOHTPOJIS 3HAHUU CTYIEHTOB, NpenycMorpeHHas [Iporpammon,
ocylIecTBIsieTcsT B (opMe 3ayeTa, UYTO COOTBETCTBYET CTaTyCy IMCHUMIUIMHBI KaK JUCLUIUIMHBI
6a3oBoii yactu yueoHoro nukia — bl ®I'OC nanpasnenus 35.03.04 ArpoHomus.
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@opMbl OLICHKH 3HAHWM, MpeacTaBleHHbE B lIporpaMme, COOTBETCTBYIOT CIEIU(HUKE
JTUCIUIUIMHBL U TPEOOBAHUSIM K BBIITYCKHUKAM.

11. YueOGHO-MeTOIMYECKOE  OOECTeueHrue  JTUCIUIUIMHBI  MPEJICTaBICHO:  OCHOBHOM
auTeparypo — 3 WCTOYHHKa (0a30BbIe YUYEOHHKH M TIOCOOMS JUISI CaMOCTOSITEIBHON paboThI),
JOTIOTHUTEIFHOU JIUTepaTypol — 3 HAWMEHOBAHH, METOIMYSCKUMHU yKAa3aHUSIMU — 3 UCTOYHHKA,
Nurtepuer-pecypcamu — 20 HMCTOYHMKOB U cooTBercTBYeT TpeboBanusiMm PI'OC nHampapiieHus
35.03.04 ArpoHomus.

12. MarepuanbHO-TeXHUYEeCKOEe oOOecreyeHne AUCHMILUIUHBI COOTBETCTBYET CHElH(pUKe
mucuuunabl «b1.0.13.02 Opranuueckast XUMHsD»)» U 00ECIIEYMBAET HCIIOJIIb30BAHUE COBPEMEHHBIX
00pa3oBaTeNbHbIX, B TOM YHCIIE HHTEPAKTUBHBIX METOIOB O0yUYECHHUSI.

13. Meroauueckue pPEKOMEHIAIMM  CTYyJCHTaM W  METOAMYECKHE PEKOMEHIAluu
IpernoAaBaTessiM Mo OpraHu3aluyd 00y4eHHsl MO JUCIUILIMHE JAl0T MpeACTaBlIeHUue o crenuduxe
o0yuenus no pucuumuinie «b1.0.13.02 Oprannueckas Xumus».

OBIIME BBIBO/IbI

Ha ocHOBaHMM NpOBEIEHHON pELEH3UU MOXKHO CJENaTh 3aKIYEHHE, UYTO Xapakrep,
CTPYKTypa U cojepkanue pabodeil mporpammbl guctuiuinabl «b1.0.13.02 Opranuyeckas XUMUS)
OIIOIT BO no nampasnenuto 35.03.04 Arponomust (kBanuduKaius BBITYCKHHKAa — OakaiaBp),
pa3pabotannas Enuceesoit O.B., nonenrom kadenpsl XUMUU, KaHIUAATOM OHMOJIIOTUYECKUX HAYK,
noueHToM, cootBercTByeT TpeboBanusmM PI'OC BO, coBpeMeHHBIM TpeOOBAHUSM IKOHOMHKH,
pBIHKA TPyJa U MO3BOJIUT MPH €€ peanu3alyl yCIelHo 00ecrnedynTh (GOpMUPOBAHUE 3asIBICHHBIX
KOMIIETEHIIUH.

Penensent: bopucoB B.A., mpodeccop kadenpsl moUYBOBEACHNMS, T€OJOTUU U JIaHIIIA(QTOBEACHMS,

Pocculickuii rocynapcTBeHHBI arpapHbiii  yHuBepcuTeT - MCXA wumenun KA.
OHMOJIOTHYECKHUX HayK, npocdeccop
«dd» 0F 2025 .
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