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AHHOTAIUA
padoueil nporpaMMsbl Y4eOHOM IMCUMILINHBI
b1.0.15 «XuMusi oprannveckasp Uil NOATOTOBKH 0aKaJIaBpPOB 110
Hanpasjgennio 36.03.02 — 3oorexHus, HanpaBJieHHOCTh « HyTpuumosorus u
Os1aromoJryune »KMBOTHBIX» U «IIpogyKTHBHOE }KNBOTHOBOJICTBOY

Heap ocBoeHUSs] AUCHMIVIMHBI. IEIbI0 OOy4YeHUS AUCHUIUIMHE «XUMUS
OpraHhYecKas» SBISIETCI OCBOCHHE CTYAEHTAMH TEOPETHUYECKUX W MPAKTUYECKUX
3HAHUN U MPUOOpEeTEeHHWE YMEHUN U HABBIKOB, a TaKXE€ BO3MOXXHOCTH JAJIbHEHIIEro
CaMOCTOSITEJIbHOIO OCBOCHHS 3HAHWU B 00JIACTH XMUMHUYECKOTO aHaliu3a Mpu padoTe ¢
OpraHMYECKHMHU  BEIIECTBAMHM, C OCHOBAaMH OHOOPTaHMYECKOW XHUMHH U
HCIIOJIb30BaHUEM OHOJIOTMUECKH aKTUBHBIX BEIIECTB B CEJIIbCKOM XoO3sicTBe. B
COBOKYIHOCTH 3TO CO3HAET OCHOBY MJis JAJbHEHIIEro M3y4yeHUe MpOQHIMPYIONIX
JTUCIUIUIMH.

MecTO TMCHMILIMHBI B Y4e0HOM Npouecce: UCIUIUIMHA BKIFOYeHa B UKIb1 .,
oOsi3aTenbHas 4acTh, IUCHUIUIMHA OCBAUBAETCSI BO 2 CEMECTPE.

TpedoBanus k pe3yabTaTaM 0CBOCHHUSI TUCHHMILIMHBI: B PE3yJIbTAaTE OCBOC-HHUS
JUCLUIUIMHBL (popMUpPYIOTCs ciienytone komnerenuun: YK-1, naaukatoper: YK-1.1,
VYK-1.2; OIIK-1, uaguxarop OIIK-1.1; OIIK-4, ungukatop OITIK-4.1.

Kpartkoe coaep:kaHue IMCUMINIMHBI: TEOPETUYECKHE OCHOBBI OpPraHUYECKOU
XUMUU; TMPUEMbl U METOJbI pabOThl; OpraHUYecKHe BemecTBa ouochepsl; Gpusmko-
XUMUYECKME METOJBl HCCIEI0BAaHUSA; YIJIEBOJOPOABI (ANKaHbI, AJKEHbI, AJIKUHBI,
IUEHbl, apeHbl); (YHKIUOHAJIbHBbIE MPOU3BOAHBIE  YIJIEBOAOPOJOB  (rajiore-
HONPOU3BOJIHbIE, COUPTHI U ()EHOJbI, aMUHBI, KapOOHWJIbHBIE COEAMHEHUs, KapOo-
HOBBIE KHCIJIOTHI); TeTepOodyHKUHOHAIbHBIE COEIMHEHHS (OKCOKUCIOTHI M THAPOK-
CUKHCJIOTBI); ONTHYECKash HM30MEpHs; MNPHUPOJHBIE COEIMHEHMs (JUOUABI, caxapa,
AMUHOKHUCIIOTHI, OEJIKH); TETEPOLUKINYECKHE COSTUHEHUSI.

Oo0wmas TpynoemMkocTs Aucuumuinabi: 108/3(yacos/3au.exn.)

IIpoMeKyTOYHBIN KOHTPOJIb: 3a4€T C OLIEHKON BO 2 CEMECTPE.

1. Leab ocBOCHUSA TMCHUIIMHBI

Heanb ocBoeHUsI AUCHUIVIMHBI: TEJBI0 OOYYEHUS ITUCIUIUIMHE «XHUMHS
OpraHuyYecKasD» ABJISECTCS OCBOCHHUE CTYJCHTAMU TEOPETHUYECKUX U MPAKTUYECKUX
3HaHWI ¥ MPUOOpPETEeHNEe YMEHU U HAaBBIKOB, a TAK)KE€ BO3MOXKHOCTH JATHHEHIIIETO
CaMOCTOSITEITbHOTO OCBOEHUS 3HAHUH B 00JIaCTH XMMHYECKOTO aHajau3a Mpu padbore
C OpPraHMYEeCKUMHU BEIIECTBAMU, C OCHOBAMH OWOOPTaHUYECKONM XUMHUH U
WCIIOJIb30BaHUEM OWOJIOTMYECKH AaKTHBHBIX BEIIECTB B CEIBLCKOM XO3siicTBe. B
COBOKYITHOCTHUATO CO3AaET OCHOBY ISl JaJbHEHIIEr0 U3yuyeHUe MpOoPUIUPYIOITUX
JTVCIUILIVH.

2.MecTO0 IMCHMILUIMHBI B y4e0HOM Mpoiecce

I[I/ICIII/IHJII/IHa «Xumus OpraHHUYCCKas» BKIOYCHA B 0a30BBIN OUKJI JUCITHUITIIINH.
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Peanuzanus B nuciumnne «Xumus oprannueckas» tpedoBannii ®I'OC BO, OITOIT
BO u Yue6Horo minana no HanpaiieHuto 36.03.02 «300TexHUs.

[IpenmecTByOIMMH KypcaMH, Ha KOTOPBIX HEMOCPEJCTBEHHO Oazupyercs
JTUCHUIUIMHA «XUMHUSI OpraHuyecKasy, SBISIOTCS «XHUMHS HEOpPraHUYECcKasy,
«Dusnueckas U KOJJIOUIHAS XUMUSD».

JuctuminHa «XuUMHUS OpraHuyeckas» SBJISETCS OCHOBOIOJAraromie s
M3ydeHHs craeAyronmx aucuuiiuH:  «buonormyeckas xumus», «buonorus
KJICTKI,

«Monexkymnsipaast OHONOTH», «IKOJOTHUYECKass HKCIepTusa», «BBemeHue B
OMOTEXHOIOTHIOY.

OcoOEHHOCTBIO JUCHUIUIUHBI SIBJSICTCSI 3HAHUE METOJIMK U MPUEMOB PadOTHI,
KOTOPBIE UCIOJB3YIOTCSI B OPraHUYECKOW XUMHUU (MEPEroHKa, KpUCTAILIU3AIus,
pas3MuHbIe BUABI XpoMarorpaduu, onpeaeiacHue (U3NKO-XUMHUUYECKUX KOHCTAHT),
3HaHWE OCHOB HJICHTU(HUKAIIUU OPTaHUYECKUX BEILECTB (KaUYeCTBEHHBIC PEAKIIUK HA
BaKHEHIITNE JIEMEHThI, BXOISIINE B COCTAaB XMMHUYECKUX BEIECTB, U HA OCHOBHEBIC
dbyHKIIMOHANBHBIC TpyIIbl). CTyIeHT JOJDKEH yMETh aHanu3upoBath Y @-, K- u
SAMP cnekTpbl, paCCUYUTHIBaTh KOJWYECTBO MCXOJIHBIX BEILIECTB M PACTBOPHUTEIICH,
HCIIOJIb3YEMBIX B PEaKIIUH.

PabGouas mporpamMma TUCIHUIUIMHBI « XUMHUSI OpraHUYeCKash ISl HHBAJTUIOB U
JUIl C  OrPaHUYEHHBIMH  BO3MOXHOCTSIMH  3JI0pOBbsl  pa3pabaTbIBaeTCs
WHJIUBUAYAIBHO C€ Y4€TOM OCOOCHHOCTEH TMCUXO(PU3MUECKOTO pa3BUTHA,
WHJIUBUAYAJIBHBIX BO3MOXKHOCTEH M COCTOSIHUS 3JI0POBbS TAKUX O0YYaIOIIUXCS.

3.1lepeyeHb MVIAHUPYEMBbIX Pe3yJbTATOB 00y4YeHUS M0 JUCHHUILJINHE,
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yIbTATAMHU OCBOCHUS 00pa30BaTeIbLHOM
NporpaMmal

N3yuenne nanHo¥ yuyeOHOW AMCIUIUIMHBI HAMPAaBIIEHO Ha (OPMHUPOBAHUE Y
00y4Jaronmxcsi KOMIETEHIUH, MPeJICTaBICHHBIX B Tabymiie 1.

4.CTpyKTYypAa U COiepKAHUE TN CIUTIIUHbI

4.1 Pacnpeaesienre TPyI0EMKOCTH IMCHUILIMHBI 10 BUAAM padoT mo
cemecTpam

OO6mas Tpya0€MKOCTh AUCIUIUIMHBI cocTaBisieT 3 3ad.ea. (108 gacoB), ux
pacmpenenieHre o BuaaM padoT B CEMECTpe MPEICTABICHO B Ta0HIIe 2.



Taomuna 1

TpedoBanus Kk pe3yjbraraM 0cBOeHHUs yueOHo# qucuuiinabl b1.0.15 «XuMus opranudeckasp)

N Kox Coneprxanue B pesynbrate nzyueHus: yaeOHON AUCIHUILTMHBI 00y4atouIecs JOKHBI:
0 . | IHIuKaTopsl komiie-
/| KOMHe | KOMIICTCHIMH s TEHUUHN 3HATh yMETh BJIQJIETh
TEHIIUU YacTH)
1 YK-1 | Cnocoben YK-1.1. 3naer BO3MOJKHBIE ITyTH M YCJIOBHSL | PELIATh TEOPETMYECKHE U | OCHOBHBIMU METOIAMH
OCYIICCTBIIATH IMOKCK, | alTOPUTMBI AHATH3A | Ipe0Opa3OBaHUs MPAKTUYECKUE TUIIOBBIE U | aHAJIM3a U CHHTE3a
KPUTHYCCKUiT aHAIN3 U | 3a/1a4, BBIACIISS X (YHKIMOHATIBLHBIX TPYTII B CHUCTCMHBIC 3aJ1a4H, OpTaHUYCCKUX
CUHTE3 HHpOpMALIKH, 0a3oBbIE BaKHEHIIINX Kjlaccax CBsI3aHHBIC C COEIUHEHMI;
IPUMEHSTH CHCTEMHBIH | COCTABIISOLINC OpPraHUYECKUX COCIMHEHHUN npodeccuoHanbHOM
noaxod AJisi peCHMUA KaK OCHOBBI UX T€HETHUYECKOMN | IEATEIBbHOCTBIO;
[OCTAaBJICHHBIX 3aJ1a4 CBSI3U B XUMHUYCCKUX U IIPUMEHSATH K BaKHEHIIUM
OMOXMMHYECKUX MpoIleccax; | KjIaccaM OPraHMYeCcKUuX
COCIMHEHUI OCHOBHBIE
CTEPEOXUMUYECKHE
IIpEJICTaBJICHMUS],
VYK-1.2. Ymeer OCHOBHBIE€ KOHLIETIIIUU CTaBUTh LIEJIN U CHUCTEMOM IIOKa3aTeleH,
HaXOIUTh U OpraHu3aly Hay4YHO- (dbopMynupoBaTh 3a/1a4H, OLICHUBAIOIIEH CTETIEHb
KPUTHUYECKH UCCIIeI0BAaTENbCKONW PabOThl U | CBA3aHHBIE C OpraHU3aluell | JOCTHKEHUS
aAHaIIM3UPOBATH KOMIUIEKTaIIMUIa00paTopHOTO | 9P PEeKTUBHOM pabOTHI IO | TOCTaBICHHOW 1ENN
uH(pOpMaIHIO, 000py10BaHUSI. nabopaToHOMY
HEOOXOUMYIO IS HCCIIE0BAHUIO
peleHus WHVBH]1yaIbHBIX BELIECTB
ITOCTaBJIICHHON U UXcMecen
3aJ1a4M
2. OIIK — 1 [CniocoOen onpeanensate | OIIK-1.1. 3Haer OCHOBHBIE 3aKOHBI XUMUH, MIOATOTOBUTH MaTEPHUAJIBI K | OCHOBHBIMH ITPUEMAMH
OMOJIOTNYECKUI CTaTyC, | HOpMATUBHbIE OCHOBHBIE aJITOPUTMBbI 3aIuTe paboThI B XUMHYECKON
HOpMaTHUBHBIE OOIEKTHUYECKHE PELICHUANPAKTUYECKUX 3a]1a4; | UCCIIEI0BATEIbCKOM naboparopuu,
OOIIEKITMHIYECKHUE MTOKA| TOKA3aTeNId OPraHoB | CHOCOOBICTaTHCTUYECKOM paboThl, MPECTaBUTh CTaTUCTUYECKUMU
3aTelid OPTraHoOB U Y CHCTEM OpraHu3ma |o0pabOTKHUPE3yIbTaTOB pe3yabTaThl HCCICOBAHUMN; | METOAAMH 00-pabOTKH
CHUCTEM OpraHu3Ma KUBOTHBIX, aHaJIn3a; CTPOHHUE MOJIEKYI pelaTh 3aa4u 1o pe3yNbTaToB
PKUBOTHBIX, a TAKXKe MOKa3aTeINKayecTBa | OCHOBHBIX KJIACCOB UAeHTU(PUKAITIH JKCIIEPUMEHTOB;
KAaueCcTBa ChIPbsl U CBIPBS M IPOYKTOB | OPraHUYECKUX COEMHEHUM, | OpraHMYECKUX COSAUHEHUN |aHaIM30M Hay4YHOH U
MIPOYKTOB )KUBOTHOTO | )KUBOTHOT'O 3aBUCUMOCTb XUMUYECKUX C UCIIOJIb30BAaHUEM CIEHUAIBHON
U PacTUTENBHOIO IIPOUCXOXKACHHUS CBOMCTB COEIMHEHUN OT XUMUYECKUX U (PU3HKO- JUTEPATYpPHI




MPOUCXOKICHHS Hanuuus QyHKIIMOHATBHBIX XUMUYECKHUX METOJIOB
TpyHI U UX B3aUMHOTO W CCIIETOBAHMUS
pacnoaoKeHus
OIIK — 4 |Cniocoben OIIK —4.1. 3naer npaBujia paboThI B BBIOMPATh HEOOXOIUMBIS NpueMamMu U METOJIaMH1
000CHOBBIBaTh U OCHOBHBIE XUMHUYECKOH J1abopaTopu, METO/JIbI UCCIICIOBAHUS ISl | paOOThI B XUMHYECKON
pean30BbIBaTHB €CTECTBEHHBIE, ocyy,000pyJ0BaHueE, pelleHus TOCTaBICHHOM naboparopuu
npogeccuoHaATEHON OuosIoTNYecKuen MPUOOPHI IISTUCCIICIOBAHUS | IPAKTHYECKOM 3a/1a4H,
JESITEIbHOCTH npodeccuoHaIbHbIC TOTOBUTH PACTBOPHI
COBPEMEHHBIC TIOHSATHS U METOJIbI 3aJJaHHOT'O COCTaBa ISl
TEXHOJOTHH C pelieHus MIPOBEJICHUS IKCIIEPUMEHTA
UCIIOJIb30BaHUEM TIPH- | o0mIenpodeccrHoHal

O6opHo-
UHCTPYMEHTAIBLHON
0as3bl ¥ HCIO0JIL30BATh
OCHOBHBIE
€CTECTBEHHEIE,
OuoyornyecKue u
poQeCCHOHATHHBIC
MOHATHUS, aTaKKe
METO/IBI TP PELICHUN
obmienpodeccuoHanbH

bIX 3aga4

BbHBIX 3a1a4




ceMecTpam

Taomuma 2
Pacnpenesienue TPy10éMKOCTH TUCIUIJIMHBI 110 BUAaM padoT 1o

Buj yueOHo# padoThl

TpynoémkocTs

B ToMm umcne mo

qac. cemMecTpam

Ne 2
O0mast Tpy10€MKOCTb TUCIUIUINHEI 110 Y4eOHOMY TUIaHY 108 108
1. KonrakTHas padora: 50,35 52,4
AynuropHasi padora 50,35 50,35

6 mom uucine:

nexyuu (J1) 16 16
nabopamopuvie pabomuwl (JIP) 34 34
KOHMAKMHAs paboma Ha npomexncymoyrnom koumpoie (KPA) 0,35 0,35
2. CamocrositesasHast padora (CPC) 57,65 57,65

Bun MMPOMCIKYTOYHOI'O KOHTPOJIS:

3a4eT ¢ OLEHKO

4.Conep:xxanue QM CHUATLTAHBI

4.1TemaTnuecknii IUIaH y4eOHOW TUCIUTIAHBI

Tabnuma 3
HaumenoBanme Bcero AyauTopHasi padora Bueayaurtop-
pa3iesioB U TeM JI JIP 3 IIKP Has
M CIUIIINH padora CP

Paznen 1. OcHoBBI
OPraHUYECKON XUMHU 8 1 3 - ) 4
Pazyen 2. YriieBogopo sl 16 3 7 - - 6
Paznen 3.
OyHKIIMOHATbHBIE 20 6 3 i i 6
MIPOU3BOTHBIC
YTJIEBOJIOPOOB
Paznen 4.
['eTepodyHKIIOHATIEHBIE 8 2 2 - - 4
COETMHEHUS
Pazpen 5. Ontuueckas
n30Mepus 7 2 2 - - 3
Pasnen 6. [Ipuponnsie
COETMHEHUS 14 2 8 . - 4
Paznen 7.
I'eTepoumknunyeckue 8 - 4 - - 4
COCIMHEHUS
Koumaxmnas paboma na
NPOMENCYMOYHOM 0,4 - - - 0,4 -
konmpone (KPA)
Bcero 3a 2 cemectp 5

108 16 34 - 2,4 5,

6

Hroro mo tucuumnnHe 108 16 34 - 2.4 55,6

Pa3znes 1. «OCHOBBI OPraHU4YeCcKOl XUMHN»

Tema 1. «TeopeTruueckre OCHOBbI OPTraHUYECKON XUMHUK
Oco0eHHOCTH COEIMHEHHMM yriiepona, WX MHoroo0Opasue, pojb B KUBOH

IIpHUpoOaALC U HpaKTHIIGCKOﬁ JACATCIBHOCTH YCIIOBCKA.

[Ipenmer oprannueckol Xxumuu. CBsi3b OPraHUYECKOM XHWMHH C OHUOJIOTHUEH,




MEJIUIIMHOM, CeNbCKUM X035UCTBOM. OCHOBHBIE MOJIOKEHUS TEOPUU XUMHYECKOTO
CTpOE€HHMS opraHuueckux coeauHenuii (A. M. byrtnepoB). [omonoruss u
FOMOJIOTHYECKHE DAl B OPraHUYECKOM XUMHM. YTJIEBOJOPOAHBIN paguKall.
Baxneiimme ¢pyHKIHOHaIbHBIE TPyIbL. 30Mepus ckenera u u3oMepusi, CBI3aHHas
C W3MEHEHHWEM ToJIoKeHus 3amecTtutend. OduuuanbHas MeXIyHapoaHas
CUCTEMAaTHUYECKAasi HOMEHKJIATypa OPraHMYECKHX COCIMHEHUN — HOMEHKJIaTypa
[UPAC (UIOITAK).

Tumel XUMUYECKMX CBSI3€M B OPraHMYECKUX coeAuHeHusX. HoHHas,
KOBAJICHTHAs1, JOHOPHO-AKIENTOPHAs!, CEMUIIOISPHAs, BOJOPOIHAS CBS3H.

DnekTpooTpuuareabHocth 1o [lonuHry, mnonsipHOCTh cBsizu. CTpoeHue
AJIEKTPOHHOM 00O0JOYKH aToMa yriiepojia. ATOMHBIE M MOJIEKYJSipHbIE OpOUTAIIH.
['ubpuanzanus. ATOMHBIC OpOUTANN S-THMA U P-THIA, G- U T-CBSI3U. UHIyKTUBHBIN
abdextu apdext compsikeHus. ['OMOTUTHUECKUN U TETEPOTUTUUYECKUN pa3phIB
CBSI3U. DHEPTUSI CBA3U.

[TonsiTe 0O MEXaHU3ME PEAKIMH: PEaAKINU PaTUKaIbHOTO, HYKJICO(DUIBHOTO U
anekTpoduiibHOTO 3amenienus. [lepexoiHoe cocTosiHuE, YDHEPreTHIeCcKas KpuBasl.

Teopuss Tterpadapuueckoro aroma yriepona (Bant-I'ohd wu Jle-benn).
OCHOBHOCTb U KMCJIOTHOCTD: BIIMSIHUE 3JIEKTPOHHBIX U TPOCTPAHCTBEHHBIX (PAKTOPOB.

Tema 2. «IIpuémbl 1 METOIBI PAOOTHI»

OCHOBBI TEXHUKU 0€30MaCHOCTH MPHU pabOTe ¢ OPTAaHUYECKUMH BEIIECTBAMU:
paboTa ¢ TOPIOYMMU BEIIECTBaMU, MEPBasi IOMOIIb MPU 0KOTaX U OTPABJICHUSX,
TyIIECHHUE MTOXKapOB, pad0Ta ¢ B3pbIBUYATHIMU BEIIECTBAMHU, CKATHIMU ra3aMu U
BakyyMoMm.[loyduenue, BoiiesieHue, HACHTU(PUKAIIMA U YCTAHOBJICHUE CTPOCHUS
OpraHu-

YECKUX COCTUHECHUM.

O6mue npasuna padotel. HarpeBanue u oxnaxaeHue. Kpucramimzamus, cyiika
u ynapuanue. [leperonka.

Omnpenenenue yriepoaa, BOJIOpOAa, a3z0Ta, TalOreHoB, cepbl, (ocdopa.
Omnpenenenre MOJSIpHON Macchl. BBIBOJ aMIIUpHYecKOit POpMYIIBIL.

XUMHUYECKHE METOJIbI KaYeCTBEHHOTO U KOJIMYECTBEHHOTO ONpeieNieHns PyHK-
IIMOHAJIBHBIX TPYIIIT: KPATHBIX CBSI3€H, THIPOKCUIIBHOM, aMUHO-, KApOOHWIHHOM U Kap-
O6okcunbHOU rpymi. [ToHsTHE 00 yCTaHOBICHUH CTPOEHUS BEIIECTBA METOI0M IOCJIe-
JIOBATEJNBHON JECTPYKLUHA U BCTPEUHBIM CUHTE30M.

Tema 3. «Opranudeckue BemecTsa Onocepo»

[Tpuponusie Ta3el, TOpd, KAMEHHBIA Yrojib, HEPTh KaK UCTOYHHKH OpTraHUYe-
CKUX COCAMHEHUH JJIsI MPOMBILUIEHHOCTU. [IponcX0oXkaeHne, XUMUYECKAN COCTaB U
nepepaboTka Hedtu. Baxkueimme nedrsiabie TPOITYyKTHI (OSH3WH, PEAKTUBHOE TOTI-
JIMBO, KEPOCHUH, CMa304YHbIe Macia, napaduH) u ux npuMmeHeHue. OKTaHOBOE U 1eTa-
HOBOE uKciia. AHTHACTOHATOPBI. KpEKUHT U KaTaTuTUYECKHUE MPEBPAILICHUS YIIIEBO-
0poJ10B HepTH. DHepreTuyeckuit kpusuc. [lomyueHne KuaKoro TOIIMBa U3 KaMeH-
Horo yria. OkcocuHre3. [[peBecrHa U €€ UCIOJIb30BAHUE B JIECOXUMUUYECKOU MPO-
MBIIIJIEHOCTH JJ1s1 TOJy4YEHHUsI UCKYCCTBEHHOTO BOJIOKHA. JKuBniia. [Ipaktuueckoe uc-
MOJIb30BAHUE PACTUTENBHBIX CAXapOB, )KUPOB, TEPIIEHOUIOB, ATKAJIONU]I0B, CTEPOUIOB
B IMUIIEBOM MPOMBIILIEHHOCTH, CEIbCKOM XO35MCTBE, MEAULIMHE. 3HAYCHUE XUMUYE-
CKHX BEIIECTB, MPOAYIUPYEMBIX MUKpoopranuzMamu. [IpodieMbl OMOTEXHOIOTHH.
[Tyt ncronp30BaHNsS OMOMACCHI JKUBBIX OPTaHU3MOB CYIIIA U MOPSsI. XUMUYECKasI TIe-
pepaboTka KUBOTHBIX XUPOB. KpyrooGopot yriepona B nmpupoje. VckyccTBeHHas



MUIIA.

Tema 4. « DU3UKO-XUMHUUECKHUE METOILI KCCIIETOBAHUI
Brimenenne  MHAMBUAYyadbHOTO  BEMIECTBA NYTEM  TMEPETOHKH, BO3TOHKH,
KPUCTAJUTH3AINH, SKCTPAKIUH. [[puMeHeHrne pa3InIHbIX BUIOB XpoMaTorpadun s
pazneneHuss U uaeHTUUKanuu  BemiecTB. [loHATHE O  Ta30KUAKOCTHOM
xpoMarorpaduu ¥ BbICOKOd(PGHEKTUBHOM KUIKOCTHON XpomaTtorpaduu. (BIXKX).
Nnentudukanus XMMUYECKUX COCIUHEHUN MO MX (U3MUYECKUM KOHCTAHTaM WM
KOHCTaHTaM MX XapaKTEepPHBIX MPOU3BOIHBIX. OnpeeneHne TeMnepaTypbl KUIICHHS,
TEMIIepaTyphbl TUIABJIICHUS, IUIOTHOCTA W IIOKa3aTessl MpeoMIICHHs. Y IeTbHOe
BpallleHHEe MIOCKOCTH MOJSPU3ALNU ITTIOCKOTOJISIPU30BAHHOTO CBETA.

[IpuMeHeHre CHEKTPOB MOTJIOMICHUS B yJIbTpadUOIETOBON, HHPPAKpACHOU U
BHUJIMMOM 00JIACTAX VIS aHAIM3a OPTAaHNYECKUX BEIIECTB.

Hcmonp3oBaHme S1epHOTO MATHUTHOTO PE30HAHCA IS YCTAHOBJICHUS CTPOSHUS
OpPraHUYECKUX COCTUHEHUH.

Metoa XpomMaTo-Macc-CIIEKTPOMETPHH KaK OCHOBHOM CITOCOO aHaliM3a COCTaBa
CMECEN OPTraHUYECKUX BEIIECTB.

Paszpnes 2. «YrieBoaopoabn»
Tema 5. «AnkaHb»

[lepBoe BalCHTHOE COCTOSHHME aToMa Yriepoja: Sp’-TUOpHaM3aLus.
KoBasieHT-Hasi cBsI3b, IpUpOJa U CBOMCTBA MpocToil (curma) cBsi3u. I[loHsTHE O
koH(popmaruu. ['omonoruyeckuit psg u ero odmas gopmyna. ['omonornyeckas
pasHocTb. M3omepus. IlepBUYHBIA, BTOPUYHBINM, TPETUYHBIA WU YETBEPTUYHBIN
atoMbl yriepoaa. HomeHkna- Typa TpuBuanbHas, panuoHanbHas u HMIOITAK.
Panukainsl (ankuisl): onpeAeneHne U Ha3BaHus. HaxoxieHrue ankaHoB B PUPO/IE.
OO6mue cnocoObl MOJMy4YeHUs aJKaHOB W3 TaJOTEHIPOU3BOJHBIX, CIUPTOB U
HETIPEJEIBHBIX YIIIEBOAOPOAOB. PU3HUECKHE CBOM-CTBA. XUMHUYECKHE CBOMCTBA.
CHUHTEeTHYECKHE MOIOIIHME CpEACTBA, MpOOJeMa YHUYTO- KEHHUS HMX OTXOJOB.
Metoab! uaeHTU(UKAIIUNA AJIKAHOB.

Tema 6. «AKEHBI»

BTOopoe BaJE€HTHOE COCTOSHHE aTOMa YIJIEpoAa: Sp>-THMOpHAN3ALusL.
DIIEKTPOH-HAsl MPUPOJIa, TEOMETPUSI U CBOMCTBA IBOMHOM CBsI3U. [ 'OoMonornueckuit
psn, obmas Gopmysia, HOMEHKJIATypa U U30MEPHs LIETH, MOJOXKEHHS JBONHOM
cBsi3u. CrocoObl monydeHusi. dusznueckue cBOMCTBA. XUMHUUYECKHE CBOMCTBA.
[TonoxxutenbHBII W OTPU- IATEIbHBIM WHAYKTUBHBIN ddexT. I[IpaBuio
MapkoBHukoBa U ero obObsicHeHue. Ile- pexucHswii 3¢pdexr Xapama. ['omo- u
FETEPOIUTUYECKUM pa3pblB KOBAJICHTHOM CBs3U. Peakuus LUC-OKUCIEHUs 110
Baruepy. O30HUpOBaHME U €r0 3HAYEHUE B YCTAHOBJIEHUU CTPYKTYpPbl BEIIECTBA.
[Tosmumepusanus: cryneHdaras, LHenHas | TejoMmepusanusa. [lo- nudThiieH.
[Tomunponmnen. IIpocTpaHCTBEHHOE CTPOCHUE €ro Nener: u30-, CHH- U
aTakTuueckue CTpyKTypbl. Crepeocnenmduyeckas mnommmepusarus. CBorcTBa
MOJIU-MEPOB U UX PA3INYusl B 3aBUCUMOCTH OT KOHpUryparuu 1enu. [Ipumenenue
MOJIUME- POB B TIPOMBIIIUICHHOCTH, CEITBCKOM XO3SHUCTBE W OBITY. MeTobl
UJEeHTU(PUKAIIMY al-KeHOB. DTUJIEH KaK (JUTOTOPMOH.

Tema 7. « ATKUHB»

Tperbe BajJeHTHOE COCTOSIHME aroMa yriepoja: Sp-THOpuAN3alus.
AlleTUJIEHBI, UX TIOJyYeHHE U TeXHUYeckoe mnpuMmeHeHue. OcoOble CBOWCTBA
TPOWHOM CBSI3U YTJIE- POJ-YIJIEpPOJ. XHUMHUUYECKHME CBOMCTBA AJKWHOB. PEAKIUU



MPUCOEAUHEHNUSI W PEAKIMHU C YYacTHEM alleTUJIEHOBOTO aToMa Yriepoja.
[Tpumenenue anetmieHa. MeToas! HaeH-TU(DHUKAITNN aTKUHOB.

Tema 8. «JlueHb»

Bbyranuen (nquBUHUIT), U30MPEH, XJIOPOIMPEH; UX MPOMBIIIJICHHBIN CUHTE3 U
npu- MmeHeHue. ConpspkeHHbIe JIBOMHBIE CBA3M W HMX ocoOble cBoictBa (1,4-
npucoenuHe- Hue). DhdexT compspkeHus, noauMmepusanus aueHoB. [lonsarue o
CTPOCHUU MPUPOA- HOTO KayuyKa. JIMBUHUIIOBBIA U U30IIPEHOBBIN CUHTETUYECKUE
kayuyykd. IloHATHE O JMHEHHBIX MW  NPOCTPAHCTBEHHBIX  IOJUMEpaX.
HuszkoremnepatypHas nonumepusanus. Bynkanuzanusa kaydyka. CoONOJMMEDBI.
MeToap! HACHTH(PUKAIINH THECHOB.

Tema 9. «ApeHb»

ApomatnuHocTb, npaBwiio Xrokkens. [lonstue o pezonance. Homenknarypa
U W30Mepus YIJIEBOJAOPOAOB psAna OeHzona. Meronsl nomydeHus. Puznueckue
CBOM-  cTBa.  ONEKTpOUIbHOE  3aMEIICHHE.  JJIEKTPOHOAOHOPHBIE U
AJIEKTPOHOAKIIETITOPHBIC 3aAMECTUTENN; MX Hampasiisitoniee Biusaue. [lonarue o6
abdexre compspkeHus W UH- JTyKTUBHOM d(ddekre. Teopus 3amenieHus B
oenzonbHOM  simpe.  CoryacoBaHHas M HECOIJIACOBaHHAs  OPHUEHTAIIMS.
AKTHBUpYIOIIEE BIMSHUE HUTPOTPYNN Ha HYKICopUIb- HbIH OOMEH aroma
rajoreHa, CBSI3aHHOTO C AapoOMaTHYECKHM SApoM. MeXaHu3M peak- LUUd U
NepexXoAHble COCTOSIHUS. Peakuuu MNpUCOENMHEHHS K OCH30JIbHOMY KOJIBILY
(rekcaxsopan). Peaknuu rajgoreHupoBaHHS B SAPO U OOKOBYIO  IICTIb.
Nucextunmapl. [loHATHE O TNONMMIIMKINYECKUX apOMATUUYECKUX COCIMHEHUSX.
Kanueporensl. MeTonbiuIeHTU(DUKAIUH.

Paznen 3. «DyHKUMOHAJbHBbIE NPOU3BOAHBIE YIJIEBOJI0POI0B

Tema 10. «I"amoreHonpou3BoAHBIE YTIAEBOAOPO10B. CIUPTHI U (hEHOITBI»

Knaccudukarms, nzomepust 1 HomeHkIaTypa. O0uime cnocoObl MOTyYEHUS:
ra- JOTC€HUPOBAHUE YIJICBOJAOPOAOB, 3aMEIIeHHWE THAPOKCWIHHOW TpyNmbl Ha
rajioreH, NpUCOCIMHEHUE TaJOTEHOB MO KPAaTHBIM CBsI3siM. UHIyKTUBHBIN 3P (DEKT.
[TonyuenuedropnpousBoaubix. [loHATHE 0 peakinsIX HYKJICO(UILHOTO 3aMEIICHUS
(Sn1, Sn2). XuMudeckue cBONCTBa MOHOTAJIOT€HOIIPOM3BOIHBIX alIkaHOB. Jlu-, Tpu-
U TIOJIUTajo- TE€HOMPOU3BOJHBIC YTIEBOJOPOJOB. XHUMUYECKHE OCOOECHHOCTH
rajoreonpon3BOIHBIXC HECKOJBKMMH aTOMaMH rajoreHa y OJHOTO YTJepOJHOTO
atoma. MeTospl ueHTU- (PUKAIIHIH.

HMuxnopatan, xjopodopMm, #omodpopm, ¢GpeoHsl; HX MTPUMEHECHHE.
XHUMHUYECKHE CBOMCTBA TaJOT€HONPOU3BOIHBIX HEMPEACIbHBIX YTIIEBOJOPOIOB.
Otnuuue B NOBEJIe-HUM TaJIOr€Ha, HaXOIAIIETOCsl IPU aTOMe Yriepo/ia ¢ IBOMHOM
CBS3BI0. XJIOPUCTHIA BUHIII, TPU(PTOP- U TeTPaQTOPITHIICHBI, UX MTOJTHUMEPU3AITUS U
sHauenue. [lmactuku. Tedmon. Cunmkonsl. Hamomnurtenu, miacTuuKaTopsl,
CTaOMIIU3aTOPHI.

XHUMHUYECKHE CBOMCTBA raJOr€HOMPOU3BOIHBIX APOMATHUYECKUX YTIIEBOAOPO-
JI0B. 3aBUCUMOCTh aKTUBHOCTH TajIOT€Ha OT €ro IMOJOXKEHUS B sJpe WM OOKOBOM
nenu. [I[puMeHeHne rajoreHonpon3BOIHBIX B CETLCKOM XO3SHUCTBE.

Couptel u  ¢enonbl. Omnpenenenue u kinaccuduxanus. [IpeaenbHbie
OJIHOATOM- HbI€ CHUPTHI (AJKOroiM). ['OMOJOTMYECKUU psif, H3OMEPUS W
HOMeHKJaTypa. Cno- coObl TMOJy4YeHUs W3 TMPEACNIbHBIX M ATHICHOBBIX
YTIE€BOAOPO/IOB, TaJIOTCHIPOU3BOJI- HBIX, CIOXHBIX 3PHUPOB, KaPOOHUIBHBIX
coenquHeHun. Ousznueckue cBomcTBa. KUCI0T-HOCTh U OCHOBHOCTH 110 bpeHncreny,



pKa. Acconmanusi ¥ BOJOPOIHBIE CBSI3H, WX BJIM- SHUE HA (PM3UYECKUE CBOMCTBA.
XuMudeckue peakiuu (QyHKIHOHATBHOW rpymmbl. OKHUCICHHE TEePBUYHBIX,
BTOPHYHBIX M TPETUYHBIX COUPTOB. Jlernaparanus u aerua-pupoBanue. MeToabl
unaeHTUGUKaM. METHIOBBINH U STUJIOBBIA CIUPTHI, UX MOJy4Ye-HUE W 3HAYCHUE.
[TponuaoBeIi, OyTHUIOBBIM, aMUJIOBBIA M BBICIIHME (IIETUJIOBBINA, MU- PUIIMIOBBIN )
CIIUPTHI: UX OJIyYCHUE U 3HAUCHHUE.

JIByxaroMHuble cniupThl (Tiukonun). M3omepus u HoMeHkinarypa. [lomyuenue
13 raJIOr€HIIPOM3BOIHBIX U HENPEAECIBHBIX YIJIEBOIOPOAOB. DU3nueckue CBOMCTBA.
Xu-Muueckue cBoiicTBa. B3anMHoe BiausiHue AByX (QyHKIIMOHATBHBIX TPYIIIL.

OTwieHrMKoNb. OKCHUII ATWIECHA. OTWIEHXJOpruapuH. Jluokcan. Hx

CBOMCTBA.

Tpéx- M MHOroaToOMHbIE CHUPTHL. [JMIEpPUH, €ro pacnpocTpaHEHUE B
MIPUPOJIE U TEXHUUYECKHUE CIIOCOOBI osyueHus. [ munepatsl. [IpoayKThl OKHUCTIEHUS
ruuepuna. [ munepuas.

HenpenenpHuble cruptbl. BUHUIOBBINA, NOJMBUHWIOBBIA W aJUIAIIOBBIN
CHUPTHI; MX TIOJy4YeHUEe, CBOWCTBA W mpuMeHeHue. [epanuon, dapHe3odn,
LATPOHEILION.

®enonbl. CTpoeHue, HOMEHKIIAaTypa 1 u3omepus. [[pupoaHbie HCTOYHUKHU U
CrocoObl  MOJyueHus (PEHOJOB W3  aMHHOB, TaJOTCHIPOU3BOJHBIX |
yrieBogopoaoB. Du3znueckue U XUMHUYECKUE CBOWCTBA. B3auMHOE BiMsHUE
paaukana u GyHKIUOHATb-HOU rpyIibl. OTinune peHoa0B 0T ciupTOB. DEHOSTHI.
[Ipocteie u cioxubie 3pupsl. BpoMrpoBaHue, HUTPOBAHUE U OKUCIICHHE (DEeHOoJIa.
KauectBennnie peakuuu. [lonstue o repouruaax: 2,4-nuxiopPeHOKCUYKCyCHas
kuciotra. HurpodeHonsl, X mojydye- HHE, CBOMCTBA M 3HadeHue. lIukpuHOBas
KHUCIIOTA.

JIByxaTroMHBIE ¥ TpeXaToMHble (DEHONBI: MUPOKATEXHWH, PE3OPIIUH,
TUIPOXUHOH;UX CTPOCHUE, CBOMCTBA U 3HaUYCHUE. B3auMHOE npeBpallieHue XuHOH-
TUAPOXUHOH. XUHTUApPOH. [luporamion, (IoporionuH, OKCUTHIPOXUHOH.
Butamunsl rpynmnst E. CnupTsl apoMaTryecKkoro psja.

Tema 11. «KAMUHBD)

AMUHBI KaK MPOU3BOJAHbIE amMuaka. Homenknatypa. Kondopmanuu npous-
BOJIHBIX aMMHaKa, 0COOCHHOCTH X n3oMepuu. [lomydenne aMruHOB U3 rajIOTeHITPOU3-
BOJIHBIX, BOCCTAHOBJIEHHEM HUTPOCOEIUHEHUIN, OKCUMOB, THIPA30HOB, aMU10B. O0-
pa3oBaHHWE aMUHOB MPU JACKAPOOKCUIMPOBAHMM aMHHOKHUCIOT. Poib cBOOOIHOM
3JIEK- TPOHHOM TMmapbl B  MPOSIBICHHWM OCHOBHBIX CBOWCTB aMHUHOB W
KoMIuiekcooOpazoBaruu. I IpoctpancTBeHHbIE (haKTOPBI 1 OCHOBHOCTh. XUMHUYECKUE
CBOMCTBA: QJIKWINPOBA- HHE, AWIAPOBAHUE, JECHCTBHE A30TUCTOM KHUCIIOTHI.
YUeTrBepTuuHbIE aMMOHHMEBBIE OC- HOBaHMUsA. JluamMuHbl. MOHOAMHMHBI: METUJIAMUH,
TUMETHIIAMUH, TPUMETUIAMUH. AMU-HOCIUPTHI: 3TAHOJIAMUH, XOJIMH; UX CTPOEHUE,
HaxOoXJeHUE B mOpupoae. AUETWIXO- JHH. XJIOpXoJuHxjopuia. CHUHTETHUYECKHUE
MOJIMaMU/IHBIE BOJIOKHA: HEIJIOH, KallpoH. AMUHBI apOMaTHYECKOTO psaa. Mzomepus
Y HOMEHKJIaTypa. MeTo bl ojyyeHuss. Xu-MUYECKUE CBOMCTBA. B3auMHoe BiIusiHUE
paaukana U GyHKIIMOHAIIBHOU rpynmnbl. Me-Toibl uAeHTU(PUKALINY.

Tema 12. «KapOoHUIBHBIE COCTUHEHUSD)

Omnpenenenve. Homenknatypa. KapOoHunbHas rpymmna, €€ CTpOEHHE.
[Tomyde- HUEe KapOOHWIBHBIX coenvHeHui. CBoiicTBa W peakuuu. Peakmuu c
YYaCTHEM 0O-BOJO-POAHOTO aroma: raJOr€HUPOBAHHUE, AIBAOJIbHAS U KPOTOHOBAs



KoHJeHcauuu. OKHC- JIeHHWE albJeruJoB M KETOHOB. CXOJCTBO U pa3inyue
aNbJIETHIOB U KETOHOB. MeTonbl WAeHTHPHUKAMU. MypaBbUHBIN albAeTua
(popmanbierun, MeTaHanp); MOIydeHHE W CBOicTBa. [IpuMeHeHHE B TEXHHMKE H
memuinae. @opmanus. [lapadopm. YkcycHbri anpaerun. Anerod. HenpenenbHbie
aJIbJICTU/Ibl: AKPOJIEUH, IUTPaJb (HAX0XKACHHUE B IPUPOJE U 3HAUECHHUE).

benzanpaerna. Paznuune M CXOACTBO apOMATUYECKUX MU anu(paTHUYECKUX
aybJie-TUJI0B. ALIeTOQPEHOH U OEH30(DEHOH KakK MPUMEpP KETOHOB apOMAaTHYECKOTO
psana. Bu-tamunsl rpynns! K. [TorsiTue 0 XuHOHAX.

Tema 13. «kKapOOHOBEIE KUCTOTHI»

OnpeneneHue, HOMEHKIATypa, H30MEpHUsA, DJIEKTPOHHOE  CTPOEHUE
KapOOKCWIIb-HOM rpynnbsl. Me3oMepusi annoHa. BogopoaHas CBA3b B KUCIOTax.
Mertoabl noyye- HUSL KUCIOT (M3 CIIUPTOB, allbJErU0B, TAIOT€HOIIPOU3BOAHBIX U
HuTpwioB). CBoilcTBAa U (PYyHKUMOHAIbHBIE  MPOU3BOJHBIE.  MeToabl
uaeHTuukanuu. MMIoHooOMeHHbIE CMOJIBI.

MypaBbpunas kucinora. Haxoxxnenue B npupone. CBOWCTBa: OKHCIICHHE,
Jerua-patanus. YkcycHas kuciota. [lomydyenue u3 nqpesecunsl, criupra. CBolicTBa
U peak- uuu. [TabMUTHHOBAS U CTEapUHOBAsL KUCIIOTBHI.

[Tonydenune apoMaTUYECKUX KHCJIOT OKHUCICHHMEM OOKOBBIX IIENEd apeHOB.
ben-301iHas kucora.

Conu, ranoreHaHTUAPUJIbI, AaHTUJIPUIBI, AMUJIbI, HUTPUJIIBI, CIOKHBIEC d(DUPBI
KapOOHOBBIX KUCIOT. XJIOPKapOOHOBBIE KUCIIOTHI.

Cnoxuble 3¢upsl. [lomydyenune u3 kucior (3repuduxaius), aHTUIPUIOB U
XJO-paHruApua0B. PU3NUECKUE U XUMUYECKHUE CBOMCTBA.

Amuasl kuciot. [lomydeHue W3 KUCIOT, TajJOT€HAHTHAPHUJIOB, CIOKHBIX
3(UpOB U HUTPUIOB. XHMMHYECKHE CcBoWcTBa. Aneramua. I[lonmmakpunamu,
IIOJTy4YE€HUE, CBOM-CTBA U IPUMEHEHHE B CEIILCKOM XO35IMCTBE.

Hukap6onoBbie kuciaoTel. OOmue MmeTo bl cuntesa. lllaBenesas, manonoBas,
SHTapHasi, TIyTapoBas U aJUNUHOBAsT KUCIOThI. OcoOble CBOMCTBA METUIICHOBOM
IPYINIbl MaJOHOBOTO 3¢upa. AHTUAPUABI TUKAPOOHOBBIX KHCIOT. DTaneBas
kuciotraus HadranuHa. TepedrayieBas KUCIO0Ta U CUHTETUYECKOE BOJOKHO Ha €&
OCHOBE (J1aB-caH). J[pyrue CHHTETUYECKHE BOJIOKHA: KallpOH, HANJIOH.

HenpeaenbHble KUCIOTHI. AKPUIIOBAsI KUCTIOTA, €€ 3PUpbl, HUTpHIL. MeTakpu-
noBas kucioTta. [lmactmaccsl Ha ux 6aze (oprcrekio). @ymapoBas U MaJlEMHOBAs
KHUC-JI0Thl. Paznuuue cBOMCTB reoMeTpuueckux n3oMepoB. OnenHoBas, JIMHOJIEBAs
Y JIU- HOJICHOBAs! KUCJIOTHI.

Pazgen 4. «I'erepopyHkumoHaqbHble coeqnHeHus’» Tema 14,

«I ' MOPOKCUKHUCIOTHD)

Omnpenenenue. N3omepus. Homenkmarypa. O6pa3oBaHue OKCUKHUCIOT MpPU
OMO- XUMUYECKOM THAPOKCUIMPOBAHUN KapOOHOBBIX KHCIOT, TMPU OKHUCICHUH
TJIMKOJICH, BOCCTAHOBJICHUU KETOKHUCIOT. Jlerumparamus o-, -, Y-OKCHKHCIIOT.
Jlaktupael. Jlak- TOHBI. BaxkHeWmue npeacTaBUTENId OKCUKHUCIIOT: TIJIMKOJIEBAs,
MOJIOYHasi. MHOrooc- HOBHBIC KHCJIOTHIL. $I070YHasi W BHUHHAS KHUCJIOTHI.
PacnipocTtpanenue B npupojie u no- aydeHue. Jlumonunas kucnora. [lomyyenue u3
MPUPOIHBIX UCTOUYHUKOB. CBolicTBa M puMeHeHHe. DeHoIKapOOHOBBIE KUCIOTHI.
['annoBas KKCIIOTA ¥ TAaHUH.

Tema 15. «OKCOKUCTOTHI (aNbECTUI0- U KETOKUCIOTHI )»

OIHOOCHOBHBIE AJIBJIETUIO- U KETOKUCIOTHL. [ TMOKCUIOBAsi, TUPOBUHOTPA/I -



Hasl, alleTOYKCYCHasl U JICBYJIMHOBAsI KUCIOTHI. VIX MOJIydYeHuEe U XUMHUYECKUE CBOM -
CTBa: BOCCTAHOBJICHUE, PEBpAILICHNE B aMUHOKUCIOTHI. Konnencanus Kistiizena.
ALIETOYKCYCHBIM 3(uUp: TayTOMEpHus, MOJBMKHOCTh BOJOPOJAHBIX AaTOMOB
METHJIEHO- BOU I'PYIIIbI, KETOHHOE U KUCIOTHOE PACILECIUICHHUE.

Paspnen 5. «Onrnueckas nzomepus» Tema 16. «Ontuyeckas usomepus»

OcHOBHBIE MOHITHUSI. ACUMMETPUYECKUN aTOM yIjiepoja. XupaabHbIE U aXU-
panbpHbIE MOJIEKYJIbI. [ [T0CKOMONSIpU30BaHHBIN CBET. Y AENBHOE BpALIEHUE, TOJISIPHU-
METpbl. JHAHTHOMEPHI, palieMaThl, pareMudeckue cmecH. [IpoctpancTBenHsie Ghop-
Mynbl @umiepa. Bunabie kucnotel. @opmyna @umiepa 115 ONpeaeaeHUs YhCiIa CTe-
peounsomepoB. Me3zoBuHHas kuciota. [{uactepeomepnl. Tpeo- u 3puUTpodOpMBL.
Crnio-coObl pazaenenus paiemMaToB. YaCTUUHBIN U aOCONIOTHBIA aCUMMETPUYECKHIMA
cunTe3.OnTuyeckas akTUBHOCTh 0€3 aCUMMETPUYECKOro aToMa yriepoaa. [lonstue
O JIMHA- MUYECKOU CTEPEOXUMHUH.

Pasznea 6. «IIpupoanbie coenuHenus» Tema 17.
«JIumuaer. Kmaccudukanus. XKupbny

Pacnpoctpanenue B npupoje, coctaB u ctpoenue. Knaccuduxanus ;xupos.
OT-nuune KUIKAX KAPOB OT TBEPABIX. XUMUYECKHE CBOMCTBA: OMBUICHHUE U
ruaporeHu-3anus. [Iporopkanune ;xupos, nonumepusanus macel. [Ipespaienue
KHUJIKUX )KUPOB BTBEPAbIE. TexHUUECKas nepepadoTKa U UCIIOJIb30BAHHUE.
3Ha4YEHHE KUPOB U JIMNHUI0B.Mbu1a U 1eTepreHThl. PU3NKO-XUMHUYECKOe
OOBSICHEHHE MOIOIIETO JeHCTBUS MblIa. VMICKyCCTBEHHBIE MOIOIKE CPEACTBA,
npobsieMa YHUYTOKEHUSI UX OTXOJIOB.

Bocku, onuda, CHKKaTUBBI.

Crnoxuble munubl. @ocaTuasl, IEUUTUHBI, KedaauHbl. PacripocTpanenue B
npupone. CocTaB v CTPOCHHE. bHOIOrHYECKOE 3HAYEHUE: POJIb CIIOKHBIX JITIHIOB
B (h)OPMUPOBAHHUH KJIETOYHBIX MEMOpaH.

Tema 18. «Caxapa (yriieBoibI)»

PacnipocTpanenue B npupoae u Ouosiornyeckas posb. Kinaccuduxamus mno
YUCITy YIJI€BOJHBIX OCTATKOB, YUCIIy aTOMOB YIJIEPOJIa, XapaKkTepy KapOOHUIbHOM
rpynnbl, TUIY LUKIMYECKOW CBSI3M  aTOMOB. AJbJIONEHTO3bl  (pubo3a,
JI€30KCUpH003a, KCHUI03a) M aldbJoreKco3bl (TJIFOKO3a, MaHHO3a, rajakTo3a); HUX
CTPOEHHE M HaxoxJe- Hue B npupoje. OTKpbITasg U LHUKIMYecKas (opMbl (Ha
npumepe Tioko3bl). [Iupanos-nas u ¢ypanosnas ¢opmbl. D- u L-psgsl. R, S-
HOMEHKJIaTypa. MoHOcaxapuabl: aidb- J03bl U KETO3bl. ONTHYECKAss U30MEPUS U
taytToMmepus. OTKkpbiTags W Hukiandeckas ¢opmbl. HomeHkrmatypa u crnocoObl
n300paxeHus; IpoeKIuoHHbIe popMyisl Du- mepa, o-, B-mupano3sl U GypaHO3HI.
®opmynel  Xeyopca.  [lomyaneranbHblii  (TIMKO-  3UJIHBIA)  THIPOKCHIL
Myraportanusi. AHomepbl. OOmue cnocoObl MONyYEeHHS MOHOCA- XapujaoB U3
MHOTOAQTOMHBIX CIUPTOB, OKCHUAIBIETHJIOB, OKCHUKETOHOB U IMOJHCaxXapu- J0B.
duznyeckre U XMMUYECKUE CBOWCTBAa MOHOCAaXapHi0B. XapaKTepHbIE OCOOEHHO-
CTH TOJyaleTaIbHOTO TuApokcuia. [ muko3uasl. BoccraHoBieHne, OKUCIEHHE U
anu- JaupoBaHue caxapoB. OHOBbIE U CaxapHble KHUCIOTHL. OMUMEpPU3ALIHMSL.
AcKopOMHOBAs KHCIIOTA.

@pyKTO3a Kak NpeAcTaBuTeNb keTo3. CTpoeHHe, TayTOMEpHUsi U CBOMICTBA.
OT- nuuue ot III0K03bl. MeToAbl HIEHTU(UKALINH.

HMucaxapuasl. HeBoccranaBnupatoue (caxaposa). CtpoeHue, CBOICTBA U
3Ha-4eHue. BoccTaHapnuBarolue nucaxapuabl: MalbTo3a, JaKTo3a, Lemiodnosa.



[Tonuca-xapuasl. Kpaxman, nHyIuH U rimkoreH. CTpoeHue u cBoiicTBa. ['naponus
kpaxmaia. Jlekctpunsl. PactipocTpanenue B ipupojie U 3HaueHue. HynuH: cocrtas,
ruaponn3 U 3HaueHue. Llemmono3a (kneruarka). PacnpocTpanenue B mpupoze,
CTpPOCHWE U XUMH-YECKHe CBOMCTBA. [ maponmm3 kiaeTdaTku. DPuphl KICTIYATKA U UX
UCIIOJb30BaHUE B HApOAHOM xo3diicTBe. [IOHATHE O TreMHLEIUIIONO03aX |
NEKTUHOBBIX BEUIECTBAX.

Tema 19. «KAMUHOKHCIIOTBI U OCIIKIY

Onpenenenue u KJ1accu(UKaIus. N3omepus, HOMEHKJIATypa.
PacnpoctpanenueB npupojie, METO/IbI BBIACICHUS U aHAJM3a.

AMuHOKHCIIOTEI. CHoCcOOBI TOJMYyYEHHUS W3 ajbJACTUIOB W KETOHOB,
rajoreHKap-00HOBBIX KHCJIOT, HUTPOKUCIIOT, OKCUMOB WJIM THAPA30HOB, aIbJETHI0-
U KeTokuciaoT. Ou3mveckne W XUMHYECKHE CBoOWcTBa. AMpoTepHas Npupoaa
AMHHOKHCJIOT, H303JI€K- TpUUYeCKass Todka. JleMcTBME a30THCTOM KHCJIOTHI U
dbopmanuHa (GOpMOJILHOE THUTPO- BaHUE); MPUMEHEHHE HJTHUX peakuh it
KOJIMYECTBEHHOTO OMNPEIEIICHUS] aMUHOKHUCIIOT. Peakunsi ¢ HUHruApUHOM. X€eaThl.
buoxumuyeckoe aekapOOKCHIMPOBaHUE, J€3-aMUHUPOBAHUE, IEPEaAMUHUPOBAHUE.
OTHo1IeHHE O-, 3- U Y-aMUHOKHUCIIOT K HarpeBa-Hut0. OTAeNbHbIE MPEACTABUTEIH:
[JIMIUH, aJJaHWuH, BAJIUH, JICUIINH, U30JEHIIUH, Ce- PUH, TPEOHUH, [IUCTEHH, IUCTHH,
METHOHMH, aMHUHOKaIpOHOBast KHCJIOTA. [Ipeacrasu- TEIn
JUAMHUHOMOHOKapOOHOBBIX KHCJIOT: aprMHUH (OPHUTHH) U JIM3UH, UX CBOWCTBA.
JlukapOOHOBBIE AMUHOKHCIJIOTHI. AcCMaparuHoBasi U TJIyTAMUHOBAs KUCIOTHI U UX
aMuJibl (acmaparvid, riayTaMuH). ApoMaTHYECKHE aMUHOKHMCIIOTHI: (DeHMIIAJIaHWH,
TH- pO3WH. [€TEepOLMKINYECKHE aMHHOKHUCIOTHI: MPOJIMH, OKCHUIIPOJIUH,
TpunTodaH, ru- CTUIUH. MeToabl HICHTH(HKAIUH.

[Monmunentunael u 6enku. Pacipoctpanenue B mpupoje. DIEMEHTHBIN COCTaB
u MosspHas macca. OOpa3oBanue U3 aMHHOKUCIOT. CTtpoeHne. CuHTEe3 OCIKOB Ha
TBEP- npix Hocutensx (Mepudunba). IlepBuunas, BTOpuYHas, TpEeTUYHAS W
YETBEPTUYHASI CTPYKTYpbl OCJIKOBBIX MOJEKYJN. THIBI CBsI3edl (aMuIHBIE,
nucynb(uaHbIe, BOJOPOA- HbIE, cojieBbie). KauecTBeHHBIE Peakiluy U MOHSATHE 00
YCTAaHOBJIEHUHM CTpoeHMs. MHO- TooOpa3ue OelnKkoB M UX pPOJb B MPHUPOJIE.
dusznyeckue U XUMMHUYECKUEe CBOMCTBa Oefi- KOB. OcaxIeHHe, U30JICKTpUIECKast
Touka. KucnoTHsli U QepmMeHTaTUBHBIN THapo- Jn3. Knaccudukaius Oenkos.
3aMeHUMbIE€ U HE3aMEHUMbIE AMUHOKHUCIOTHL. [Ipo- O1emMa MCKyCCTBEHHOM MUIIIH.

Paznen 7. «'eTeponukiIn4ecKue coeTUHEHM D)
Tema 20. «[IaTH4WICHHBIE TETEPOLIUKIIBI
Knaccudukanus. [lorstue 06 apoMaTHYHOCTH TETEPOIMKIMYECKUX CHCTEM.
[IaTruneHHbIe TETEPOIUKIIBI C OJHUM T€TepOoaTOMOM, X anu100OHOCTh, CIIOCO0-
HOCTh K PEAKIMsIM SJICKTPOPUIHHOTO 3aMEIICHUS B O-MTOJIOKEHUE, B3aWMHBIE
npeBpa- menus (FOpweB). Iluppon kak cTpykTypHas eawHHUIA TOPGHUPHUHOB.
[Tonsitue o crpoe-aun xymopodusuia u remuna. Mugon. Peakimonnas crmocoOHOCTh
B-mmonoxenus. Tpum- TodaH U MPOAYKTH €ro MeTaboIu3Ma: TPUIITAMHUH,
WHJOJIMIIYKCYCHasl KHUCiIoTa (rete- poaykcuH). CepoTOHUH, €ro OHUOJOTHYECKOe
3HadyeHue. Ilcuxorensl: JIC/I, ncunonuH.
Tema 21. «lllecTuuneHHbIE TETEPOLUKITBI
[InpranH Kak IpencTaBUTENb MIECTUYIIEHHBIX a30TCOIEPKAIIUX I€TEPOLUKIIOB.
[TaccuBHOCTH MUPUIMHA B peakUUax AeKTpoduibHOro 3amenienus. HukotuHoBas
KucinoTa, HukotuHamu i (Butamut PP). [Tonsitue 06 ankanounax. Hukorun, anabasus,



KOHUUH, XUHUH, MOP(UH, TUTPUH; UX POJib U 3HaueHHe. [loHsTre 00 aHTHOMOTHKAX.

[{uKiIbl ¢ HECKOJIBKUMH TeTepoaToMaMu. MIMHIa301 U ero BayKHEHIIe mpou3-
BOJIHBIE (THCTUAMH, TUCTaMUH ). [IUpUMUINH U €ro BayKHEeHIITe MPOU3BOJHbIE: LIUTO-
3UH, ypauui, TaMuH. [lypuHOBBIE OCHOBaHUS: aJIeHUH, TYaHUH, MOYeBasi KUCIIOTa, KO-
¢eun. Lutoxkununsl. ['pynna nrepuauza. [IponsBoaHble MUPAHOB: O~ U Y-ITUPOHBHI,
COJIU IUPHUIIHSA, XPOMOH, ()JIaBOH U aHTOIIHAHBI.

4.3

Copepxanue JeKIui/1a00paTOPHOTO MPAKTUKYMa U KOHTPOJIBHBIE MEPOIIPHUSTHS

Jleknun/nadbopaTopHbie 3aHATHS

Taomuna 4

Ne . L Bun Kou-
o/ Ha3zBanue pasneJa, Ne u nHazBanue nemmn{ pyemblie T T B0
TEMbI naﬁopaTopmﬂx 3AaHATHH KOMIIETE
n — MeponpHusTUsI 4acoB
1 Pasgen 1. Teopernueckne 0CHOBLI OPraHUYeCKO XUMUHU 4
Tema 1. Teoperuue- | Jlekuusa Nel. Teopusi ctpoe- 1
CKHE OCHOBBI OpPraHu- | HUSI OPTaHMYECKUX COeIUHe- -
YECKOW XUMUU Huili A. M. bytneposa.
Tema 2. JlaboparopHas padota Nel. 3amura nadopa-
ITpuémsl u MeToasl pa- | [leperonka cmecH ABYX JKHI- TOPHOI pabOTHI 1
00ThI KOCTEH. VK-
Tema 3. Opranude- | JlaboparopHas pabora Ne2.| Gx.g 3amuTa 1abopa- 1
CKue BemecTBa Ouo- | Xpomarorpaduueckoe pas- OIK-4 TOPHOI pabOTHI
cepsr JIEJICHUE CMECH JIBYX OpraHu-
YECKUX BEIIECTB
Tema 4. ®dusuko-xu- | Jlaboparopnass pabora No3. 1
MUYECKUE METOMBI uc- | DU3MKO-XUMUYECKHE Me-
CJICJTIOBAHMSI OPTaHU- TOJIBI UCCIICIOBAHMS OpTaHU-
YeCKNX COeTUHECHUI YECKHX COCINHEHUH
2 Paznen 2. YraeBoaopoabl 10
Tema 5. AnkaHbl Jlekmuss Ne2. Ankauel. A 1
keHbl. Ankusbl. J(uensl. Cro-
coOBI TOJTy4eHUsI. XUMUYECKHE i
CBONCTBA.
JlaGoparopHass pabota No4, TectupoBanue, 2
AJIKaHBI. WHMBHTyaJIbHOE
3aJjaHne
Tema 6. AnkeHsl JlaGopatoprast pabora NoS5. WH/IMBUIyaIIbHOE
AnKeHsl. KauecTBenHbIN VK-1 3aJlaHue, 3alIuTa 2
(YHKIIMOHANBHBIA aHAIM3 HA | (O[IK-] nabopaTtopHoOi
KpPaTHYIO CBSI3b. OIIK-4 paboThI
Tema 7. AnkuHbl JlaGopatopHas pabota Ne6. TECTUPOBAHHUE
AJIKUHBI. WHIUBUTyaTTbHOE 1
3a1aHue

Tema 8. Jlnensl

JIaGoparopHas pabota Ne7.
JlueHsl.

PyOexHast KOH-
TpoJbHas paboTa
(Temsl 5-9), un-
JIVBHyalbHOE 3a-
JaHue




Tema 9. Apensl

Jlextust Ne3. Apensl. MeToas
MOTYyYEeHUS, XUMUYECKUE
cBoiicTBa. Teopus 3aMenieHus
B apOMATHYECKOM PSJTY.
MHIYKTUBHBIN 1 ME3OMEPHBIN
b hEKTHI.

UlaGoparopnas padora Ne 8. - 1
IApEHBI.
Pazgen 3. ®yHkuuoHaJbLHbIE NPOU3BO/IHBIE YIJI€BOAOPOI0B 14
Tema 10. I'anmoreno- Ulekmust Ned. I"anoreHonpouns- 2
npousBogHble. CiupThl U BogHbIE. CIUPTHI U (PEHOIBI.
(heHOITBI CriocoObI TTosTydeHus. XUMHU-
yeckue cBoicTBa. Kucior-Hoctsb
1 OCHOBHOCTHb. AMHUHBI. MeTOabI
MOJTyYEHUs, XUMUYE-CKHE
CBOMCTBA.
UlaGoparopnas padora Ne 9. TectupoBanue, 2
["aoreHonpou3BOIHBIE yTIie- VH/IMBHUTyaJIbHOE
BO10po10B. CITUPTHI U (pe-HOJBI. 3ajaHue
KayecTBeHHbIH QyHK- 3amuTa nabopa-
IMMOHAJILHBINA aHAJIN3 Ha TH]I- TOPHOI pabOTHI
OKCWJIBHYIO TPYIIITY.
Tema 11. AMuHbI Ulekmust Ne5. OkcocoesiHEHUs - 2
(anbpaerubl U KeTOHBI). MeTOoIbI
MOJTyYEHUs, XHMUYECKHUE
CBOMCTBA.
UTaGoparopras padora Nel(. TectupoBanue 1
IAMUHBI IPEAETBHOTO PSAA.
(OCHOBHOCTh AMHHOB, 3aBUCH-
MOCTbh OCHOBHOCTH OT CTPOEHHUSI.
UlaGoparopnas padora Nell. 3amuTa nmabopa- 2
KauecTBeHHbIH QyHKIHO- TOPHOM paboTBHI.
HaJIbHBIN aHAJIM3 HA aMHHO- Py6exnas xon-
rpyIimy TpoJsibHas paboTa
(temsr 10-13)
WHIMBHTy AJIbHOE
3aaHue
Tema 12. Kapbonwns-  JlaGopatopHas pabora Nel2. TectupoBanue, 1
HbIE COEIMHEHUS KapOoHunbHbIE COeAMHEHUS VH/IMBUTyaJIbHOE
3aaHue
Tewma 13. Kap6onossie  Jlexus Ne6. Kap6oHoBbie - 2
KHCIIOThI KHCIIOTBI M UX MPOU3BOJIHBIE.
JlnkapOOHOBBIE U HETIPEIEIb-
HBbIE KUCJIOTEIL. JIumuasl. Meia.
Bocka.
Jlaboparopnas padora Nel3. TectupoBanue, 2
KapOoHOBBIE KUCIIOTHI. VH/IMBUTyaJIbHOE
KauecTBeHHbIN (YHKIHO- BaaHue
HaJbHBIM aHAJTU3 Ha KapOo- 3amuTa mabopa-
HUIBHYIO U KapOOKCUIIbHYIO TOPHOH pabOTHI
rpyNIbL.
Paznen 4. I'etepodyHk1inoHAIBLHBbIE COeTUHEHHUS 4
Tema 14. 'ugpokcu-  Jleknus Ne7 ['mapokcu- u ok- TectupoBanue, 2
KHCITOTHI COKHCJIOTBI. XUMHUYECKNE WH/IMBU/TyaJIbHOE
cBoiicTBa. Kero-eHosbHas Ta- YK-1 3aaHue
OIIK-1

yTOMEpHs.

OIIK-4




JlaGopartopHas padota Nel4. Py6exHas KoH- 1
I'MapOKCUKUCTIOTHI TpoJibHast paboTa
(Temsr 14-15).
Tema 15. Oxcokucnorsl JlabopaTopHas padora NelS5. 3amuTa mabopa- 1
Oxkcokucnotsl. KeTo-eHob-Has TOPHOI pabOTHI
TayTOMEpHS
Pa3nen 5. OnTuyeckasi uzomepus 4
Tema 16. Ontuueckas  [Jlekmusg Ne® JIunuael. OnTu- - 2
M30MEPUS ueckast msomepus. Caxapa YK-1
(MOHO-, TH- ¥ TIOJIMCAaXaPU/IbI) OIIK-1
OIIK-4
UlabGoparopnas padora Nel6. TectupoBanue, 2
[ToHsiTve onTHUYECKOU U30Me- VHINBUAY AIBHOE
puH. ACUMMETPUYECKUN aTOM 3agaHue
yraepona.
Paznen 6. [Ipupoanbie coenHeHUs 10
Tewma 17. JIunuapl JIexmus Ne9. AMHHOKHCIOTHI, VK-1 - 2
oenku. ['ereporukisl. [lons-tue | OIIK-1
0 CTPOCHUU HYKJIEMHOBBIX OIIK-4
KHCJIOT.
UTaGoparopnas pabora Nel7. TectupoBanue, 2
Ulnnuasr. WHIMBUIyaJIbHOE
3agaHue
Tewma 18. Caxapa Jlabopartopnas pabora Ne 18. WH/IMBH Ty aJTbHOE 2
Caxapa. MoHnocaxapuzsl. Ju- BajaHue, 3alnuTa
caxapujipl. [lonucaxapusl imabopaTtopHoit
KauecTBeHHbIE peakuy Ha [paboThI
caxapa.
Tema 19. Amunokuc  JlaboparopHas padota Ne 19. MHAWBHyaJIbHOE 4
ITOTHI U OCJIKU AMUHOKUCHOTHL. [lenTuapt. 3aJlaHue
benku. KauecTBeHHbIE peak- 3amuTa abopa-
U1 Ha AMUHOKHCJIOTHI U TOPHOM pabOThI
OeIKY.
Paznen 7. I'erepouukinvyeckue coeMHEeHHU I 4
Tema 20. IIaTuunen- JlaGopaTtopHas pabora Ne20. VYK-1 [TectupoBanue 2
HbIE F€TEPOLIUKIIBI [Iatuunennsie rerepouukiu- | OIIK-1
HEeCKUE COCTUHEHUS. OIIK-4
Tema 21. lllectnunen- laboparopHas pabota Ne21. WHUBUTyaJIbHOE 2
HbIC TETEPOIIUKITBI [[lecTuneHHbIE TETEPOLIHK- 3ananue Mroro- Bas
l4ecKue coenHenns. Apo- KOHTPOJIbHAsIpaboTa
MaTtHn4HOCTh. CBOMCTBA. (Temsbl 16- 21)
Tabnuna 5

Hepequb BOIIPOCOB Uil CAMOCTOATEC/ILHOI'O U3YIYCHHUA TUCHUIIIMHbI

Ne

n/n TeMBbI

Ha3Banue pazaeia,

Ilepeuens paccMaTpuBaeMbIX BOPOCOB J1JIsI
CaMOCTOSITe1b-HOT'0 H3YYeHH s

Pasznen 1. OcHOBBI OpraHu4YecKoil XMuMHUH




Tema 1. Teoperuue-
CKHE OCHOBBI OpraHH-
YECKOW XUMUU

ATOMHBIE W  MOJEKYJsIpHBIe opOutanu. ['ubpuamzanus.
NuanyxktuB-  ®HbeE  3pdekr ©w  IPPEKT  CONpsHKEHUS.
I'oMonnTHYecKkuil U reTepoIn-THYECKUI pa3pbiB CBSA3U. DHEPrHs
cBs3u. [lepexonHoe cocTosiHue, 3HepreTudeckas kpusas. Teopust
TeTpadapudeckoro aroma yriepona (Baut-I'ohd u Jle-bBens).
(komnerennuu YK-1, OIIK-1, OIIK-4)

Tewma 2. [Tpuémsbl u me-
TOBI paOOTHI

Omnpenenenue yriepoja, BOJOPOAA, a30Ta, I'aJIOTEHOB, CEPBI,
dboc- dopa. OrmpeneneHrue MOJApHOH  Macchl. BwiBOI
amMnupuueckoit hop-mybl. [ToHsATHE 00 yCTAHOBICHUH CTPOCHUS
BELIECTBA METOJIOM IIO- CIIEAOBaTENIbHOM JECTPYKIUH U

BCTpe‘-IHbIM CHUHTC30M. (KOMHCTGH-
mun YK-1, OTTK-1, OTTK-4)

Tema 3. Opranuue-
CKHe BemecTBa Ouo-

chepsl

Oxco-cunre3. [IpakTHueckoe HCHOIb30BAHUE PACTHUTEIBHBIX
caxa- pOB, XHPOB, TEPICHOMJIOB, AJIKAJOUIOB, CTEPOUIOB B
MUIIEBOH MPO-MBIIUICHHOCTH, CEIbCKOM XO3SHCTBE, MEHUIIMHE.
[Tyt ucrionb30Ba-HUSI OMOMACCHI JKUBBIX OPTraHU3MOB CYIIH U
Mopsi. ckyccTBeHHas

nunia. (komnerenuuu YK-1, OIIK-1, OIIK-4)

Tema 4. Dusuko-xu-
MHYECKHE METOIbI UC-
CJICIOBaHUSI OpraHu-
YEeCKHUX COEeIUHEHUN

[TonsaTne 0 ra30kKMJIKOCTHOU xpomarorpaduu U
BBICOKOA(h(heKTHB- HOM >kuIKOCTHON Xpomarorpaduu. (BOXKX).
VY nenpHOE BpaIlCHHUE TUTOCKOCTH MOJISIPU3ALIAN

IUTOCKOIOJIAPU30BAHHOIO  cBeTa.  MeToj — Xpomaro-macc-
CIEKTPOMETPUU KaK OCHOBHOM CIIOCO0 aHalln3a co- cTaBa cMeceil

oprannyeckux BemiecTB. (komnereHnun YK-1, OIIK-
1, OIIK-4)

Pazpgea 2.
YrieBoaopoasl

Tema 5. AaxaHbl

[Tonstue o xoHbopmaruu. Pagukansl (aJKUIIbI): ONPEeICHHE U
Ha3BaHud. HaxoxneHue ankaHoB B npupojne. CHHTETHYECKHE
MOIO- IIIM€ CPENCTBA, MpoOjeMa YHHYTOXKEHHUS UX OTXOJOB.
(KoMIIeTeHITUH

YK-1, OIIK-1, OIIK-4)

Tema 6. AJIKeHBI

[TonoxxuTenbHBIH M OTPULIATENBHBI HHIYKTUBHBIA 3(QQEKT.
Cre- peocnenupuyeckas MOJIMMEPU3ALUS. CaolicTBa
MOJIMMEPOB M HX Pa3iuyuus B 3aBUCUMOCTH OT KOH(PUIYypaluu
uenu. [IpuMeHeHne no-1MmMepoB B IPOMBILUIEHHOCTH, CEIbCKOM

XO3SIUCTBE U OBITY. (KOM-
nerenuun YK-1, OIIK-1, OITK-4)

Tema 7. AIKUHEI

TexHuyeckoe MpUMEHEHHUE aleTHIIEHOB. MeTobl
uAeHTU(DUKAITIH
ankuHoB. (komnerennuu YK-1, OIIK-1, OIIK-4)

Tema 8. Jluenst

JIMBUHUIIOBBIN U U30ITPEHOBBI CUHTETUUECKNE KayUyKH.
[ToHsiTHE OMTMHENHBIX U MPOCTPAHCTBEHHBIX MOJIUMEPaX.
HuskoremnepaTtypHas

nonumepu3aius. Cononumeps! (komnerennnu YK-1, OIIK-1,
OIIK-4)

Tema 9. Apensl

IlonssitTme o pesonance. Homenknatypa u  u3oMepus
yIJI€BOAOPOAOB psiia O€H301a. AKTHUBUpYIOIEE BIHSHUE
HUTPOTPYNI Ha HYKJIEO- (QWIbHBIH OOMEH aroma TrajloreHa,
CBS3aHHOI'O C apOMAaTHUYECKUM s1-poM. MeXaHu3M peakuuu U
nepexo/iHble coctosinus. [lonarue o mo-

JULUKIMYECKUX apOMaTHYECKUX COeAUMHEHMsIX. KaHIeporeHsl.
Me-toas! unentudukanuu. (kommerermu YK-1, OIIK-1, OTIK-
4)

Paznen 3 ®yHk1nuoHAIbHBbIE IPOU3BOIHbIE YIJIEBOIOPO/10B




Tema 10. I'anoreno-
POU3BOHBIE.
Cruptsl 1 HEHOITBI

WunyktuBHbl 3¢dexrt. Tlomydyenue ¢roprnponsBoanbix. u-,
TpH- U TOJUTaJOreHONPOU3BOIHbBIE YTJIEBOIOPO/IOB.
XUMHUYECKHE  OCOOCH- HOCTH  TaJIOTEHONPOM3BOAHBIX  C
HECKOJIbKUMH aTOMaMH rajioreHa y OJJHOr0 yIriIiepoJHOTO aToMa.
Mertoabl HaeHTU(DUKALTUH.

XnopucTtelii  BUHMI, TpUDTOp- U TETpapTOPITUIIEHBI, HUX
nojauMepu-3anus U 3Hadenue. [Inactuku. Tednon. CHIMKOHBL
Hanonuurenu, nnactudukatopsl, crabminzatopsl. [Ipumenenne
raJIOr€HONPOU3-BOJAHBIX B CEIBCKOM XO35HCTBE.

JIByxaToMHbIE ~ COUPTHI -  B3aUMHOE  BIMSHHE  JIByX
GyHKIMOHATBHBIXTPYI. OKCHJ ATHIICHA. DTUICHXJIOPTUIPUH.
Huokcan. x cBoii- ctBa. ['nuiepuH, ero pacnpocTpaHEHHE B
OpUpOJe M TEXHUYECKHE CIOCOObI moiydyeHus. [ nmunepartsl.
[IponykThl okucieHuss riuie- puHa. [nunepuapl. Otianuue
¢enonoB ot couproB. IIpocTeie u crnoxk- Hble 3QUPHL
Hutpodenonsl, ux moiydeHue, CBOHCTBA U 3HAYCHUE.
[TukpuHoOBas kucaoTa. J{ByXaTOMHbBIE U TpeXaTOMHBIEC ()EHOJBI:
MU~ POKATEXUH, PE30PIHH, THIPOXUHOH; UX CTPOECHUE, CBONCTBA
U 3Ha- 4yeHue. BzauMHOe mpeBpallieHue XUHOH-THIPOXUHOH.
Xunruapos. Iluporamnon, (ropormaronuH, OKCUTHAPOXHUHOH.
CnupTtsl apomatu- yeckoro psana. (komnerenuun YK-1, OIIK-1,
OIIK-4)

Tema 11. AMUHEI

Kondopmanuu mnpou3BOAHBIX aMMHaKa, OCOOEHHOCTH WX
u3omMepuu. YerBepTUUHblE aMMOHHEBbIE OCHOBaHUS. J[MaMUHBI.
AMHHOCIHPTHI:3TaHOJIAMUH, XOJIMH; UX CTPOEHUE, HAXOXKACHUE B
npupone. Auetuin-xoauH. XiopxoauHxjgopug. CHUHTETHYECKUE
MoJIaMUJHbIE BO-

JIOKHA: HeWsoH, KanpoH. (komnereHimu YK-1, OIIK-1, OIIK-4)

Tema 12. Kap6onuib-
HBIC COSIMHEHUS

CxozcTBO U paznnune anpAeruaos U keToHos. @opmanus. [1apa-
dbopMm. VkcycHbli  anpaerun.  AuneroH.  Hempepenbhbie
IBJETUABL: AaKPOJIEUH, LMUTpalib (HaXOXXIEHHE B MHPUPOAE U
3HauyeHue). Auero- peHoH u OEH30(EHOH KaK MpUMEp KETOHOB
apoOMaTH4ECKOro psa.

Buramuns! rpynms! K. [Tonsitue o xunonax. (komnerenuun YK-
1, OIIK-1, OIIK-4)

Tema 13. Kap6oHoBsie
KHUCJIOTHI

HNonooOMmennbie cMombl. MypaBbpuHas kucinota. Haxoxaenue B
npu-

poae. YkcycHas kuciora. [TabMUTHHOBAS U CTEapUHOBAS
KHUCJIOTBI.

Aueramuz.  Ilonmakpunamupa, 1MoilydeHHe, CBOHCTBA U
NpUMEHEHHE B CEIIbCKOM Xo3stiicTBe. TepedraneBas Kuciora U
CHHTETHYECKOEe BO- JIOKHO Ha €€ ocHoBe (JaBcaH). [pyrue
CHHTETUYECKHE BOJIOKHA: Ka- TPOH, HAWJIOH. AKpPHIOBas
KHUCIOTa, €€ d(Qupbl, HUTPUI. MeTakpu- JioBas KHUCIIOTA.
[Tnactmaccel Ha ux 0ase (oprcrekiio). @ymapoBasi UMaJIeMHOBAs
KUCIOTHL. Pa3nuuue CBONCTB TI'eOMETPHUUECKUX H30Me- pOB.

OnewHoBas1, TMHOJIEBAS U JTUHOJICHOBASI KUCJIOTHI. (KOMITETEH-
uu YK-1, OIIK-1, OTIK-4)

Pa3znea 4. I'etepodyHKIIMOHAJIbHBIE COEINHEHUS

Tema 14. I'unpoxcu-
KHUCJIOTHI

S16no4yHas u BUHHAs KUCIOTHL. JInMoHHAs kucnoTa. [loxydenue
U3NPUPOIHBIX UCTOUYHUKOB. CBOMCTBA U MpuMeHeHue. [ annoBas

KHC-
nota u TaHuH. (komnerenuuu YK-1, OIIK-1, OITK-4)

Tema 15. Okcokuc-
JIOTBI

Konnencanus Knaizena. KetonHoe W KUCIOTHOE
pacIieruIeHHe.




(xommnerenniun YK-1, OIIK-1, OIIK-4)

Pasnea 5. Ontuyeckasi u3omepus

Tema 16. OnTuyeckast
n30Mepus

VYaenpbHOE BpallleHue, MOJApUMETphl. Tpeo- u 3pUTPOPOPMBL.
Crio- coObI pazeneHus paneMaroB. YacTHYHBIN U aOCOTIOTHBIN
acUMMeT- puueckuii cuHTte3. OnThueckas akTUBHOCTH 0Oe3
acuMMeTpuyeckoroaroMa yriepoja. [londarue o fMuHaMUYeCKOn

CTEPEOXUMHUU. (KOMIIe-
tennnn YK-1, OIIK-1, OIIK-4)

Pa3znea 6. [Ipupoanbie coeHeHUs

Tema 17. JIunuasr

[Iporopkanue >KUpPOB, MOJUMEpHU3ANMSA Macel. TexHUYecKas
nepepa- OOTKa W  UCHONb30BaHUE. DUBHKO-XUMHUYECKOE
OOBSICHEHHE MOIO- IEro JeHCTBUS MbUIA. VICKyCCTBEHHBIC
MOIOIIME CpPENCTBA, WPO-OJeMa YHUUYTOXKEHUS HX OTXOJOB.
Bocku, omuda, cukkatuBel. Doc- ¢aTuabl, JICIUTHHEI,
kedanuabl. buomornyeckoe 3HaYCHHE: POITHCIIOKHBIX JINITHUIOB B

(hOpMHUPOBAHHUH KIIETOYHBIX MEMOpaH. (KomIe-
tennnn YK-1, OIIK-1, OIIK-4)

Tema 18. Caxapa

R, S-nHomenkmarypa. Anomepsl. OOmme crnocoObl MOTyYEHUS
MOHO-CaXapul10B U3 MHOTOAaTOMHBIX CIIUPTOB, OKCHAJIbAETUIOB,
OKCUKETO- HOB M TMosucaxapuioB. [nuko3uasl. OHOBbIE U
caxapHble KHUCIIOTbI. Dnumepusainus. AcCKOpOMHOBas KHCIOTA.
Hexcrpunbl. Pacnpoctpa- HEeHMe B IpUpOAE€ U 3HAYCHHE.
WuynuH: cocraB, ruaposn3 U 3Hadye- Hue. Ilonsatue o

TEMUIICIUTION03aX ¥ MIEKTHHOBBIX BEIIeCTBaX. (KOM-
nereduu YK-1, OIIK-1, OITIK-4)

Tema 19. AMUHOKHC-
JIOTHI U OEJIKA

OtnenbHble NPEACTaBUTENN: TIIMLUH, allaHUH, BaJIMH, JEULUH,
U30- JICHIMH, CEpPHH, TPEOHWH, IMCTEHH, UCTHH, METHOHWH,
aMHHOKa- IPOHOBas KHCJIOTA. [TpencraBurtenu
JTUAaMUHOMOHOKapOOHOBBIX KHCJIOT: apruHUH (OpPHUTUH) U
JU3UH, WX  cBoHcTBa. J[MKapOOHOBBIE AaMHUHOKHCIOTHI.
AcnaparvHoBass ¥ TJYyTaMHUHOBasi KHCJIOTBI M WX aMHUIBI
(acmaparuH, TJIyTaMuH). ApoMaTHYecKHe aMHHOKHUCIIOTHI:
(dbeHnnanalH, TUPO3HUH. [ eTepONMKINYeCKHe aMUHOKHCIIOTHI:
IPO-JINH, OKCUIIPOJIMH, TpuntodaH, ructuanH. CuHTe3 OenIKoB
Ha TBEP- NbIX Hocutensix (Mepuduiba). MHorooOpasue 0emkoB
U UX poib B mpupoae. Pusnueckue M XUMHUUECKHUE CBOUCTBA
6enkoB. Ocaxe- HUE, N302JIEKTpUYECcKas TouKa. KUCIOTHBIN U
(bepMeHTaTUBHBIN

runponns. Knaccudukanus 6enxos. [Ipobaema uckyccTBeHHOM
nun. (komnerenuuu YK-1, OINK-1, OIIK-4)

Paznen 7. I'erepounkianyeckue coeIMHEHU S

Tema 20. Ilatnunen-
HBIE TETEPOLIUKIIBI

[Muppon kak cTpykTypHass eauHuna mnopdupuroB. WHIOM.
Peakiu- oHHas crnocoOHOCTH [-monoxkeHus. Tpuntodan u
MPOJYKTHl €ro Me-Taldoyiu3Ma: TPUNTAMHUH, WHIOJWIYKCYCHas
kucnora (rerepoayk- cuH). CepOTOHWH, €ro OHOJOTHYEeCKOoe

3nauenue. [lcuxorensr: JIC],
ncuinonuH (komnereHimn YK-1, OIIK-1, OTIK-4)

Tema 21. HlectuuneH-
HBIE T€TEePOITHKIIBI

[TaccuBHOCTP TMUPHAMHA B pPEAKIHIX AJIEKTPOPUIHHOTO
3amernieHnsi. [[UkiIbI ¢ HECKOJBKUMH  TE€TepOaTOMaMH.
Huroxkununsl. ['pynna nre-puauna. [IponsBogHbsie nupaHoB: o-
W Y-TIUPOHBI, COJU THUPHJINS, XPOMOH, (JIaBOH U AHTOIMAHBI
(kommnierentiuun YK-1, OIIK-1, OIIK-

4)




5. O0pa3oBaTte/ibHbIE€ TEXHOJIOTHH
IIpyMeHeHMe AKTHUBHBIX U MHTEPAKTUBHbIE 00PAa30BATEIbHBIX TEXHOJIOTHIA

Tabéauua 6
No HanmeHoBaHMe HCIIOJIB3YyeMBIX
/' Tema u popma 3anaTHs AKTHUBHBIX M HHTEPAKTHUBHBIX
o0pa3oBaTeIbHbIX TEXHOJI0-THH (hopm

00yueHust)

1. | Apensl. Teopus 31eKTPOPHILHOTO JIP | TectupoBanue
3aMEIIEHUS B ApOMATHYECKOM Py

2. | 'mapokcu- u okco-kucnotel. Ontu- | JIP | TectupoBanue
yeckasi u30Mepus

(O8]

AMUHBI JIP | TectupoBanue

4. ['eTeporukimyeckrue COeIMHEHMUS. JIP | TectupoBanue
ApOMaTU4YHOCTb IFETEPOLMKIIOB

6. Texymuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOYHAS ATTECTALMS 10
UTOraM OCBOCHUS IMCHUIIMHBI
6.1. TunoBbie KOHTPOJIbHbIE Pa00THI, TECTbl, HHANBUAYAJbHbIC 3aJAHNUS,
BOIPOCHI K ONPOCY M0 TeMaM, BONMPOCHI K 3a4eTy C OLIEHKOM

IIpuMepbI KOHTPOJIBLHBIX PpadoT

Tectuposanue 1o Teme «AJIKaHbD»

Bapnanrt 1
1. Ha3BaTh coenunenne no Homenknatype MIOITAK:
CH,
CH;  CH;
a) 2,2,4-TpuMeTUIIIEHTaH 0) 2,4,4-TpuMeTHIIICHTaH|

B) m3omponmwi-mpem-oyruiverad 1) 1,1,1,3,3-meaTametnmipomnan
2. Kakoii arom yriepo/ia Jierde Bcero XJIOpupyercst B COeIMHEHUN?

(@CH,4



a) l 0)2 B) 3 )4
3. Kakoe coemuHeHMe MOTYIUTCS IPH peakluu Bropiia 13 6poMUCTOTO STHIIa?

a) OyraH 0) oTUIeH B) OyTeH I) IPOTaH

4. Kakosa npupo/ia cBs3u a3oT — kuciaopoji B CH3;NO,?
a) HOHHAas 0) KOBaJIeHTHas HelOJISIpHas
B) KOBaJeHTHaA HOJApHAA I') CeMUIOApHAL

5. Vkazars pajgukan "m300yTua':

a) CH;—CH,—CH,-CH,— &) (CH;), CH CH,—
B) CH3—(|3H—CH2—CH3 r) (CH;);C—

TecTtupoBaHue 1o TeMaM «AJIKeHBI, aJIKIHBI, TIEHBI»
BapnanT 1

CH;

CH CH,
CH,
1. Kakoe Ha3BaHHE COOTBETCTBYET JaHHOMY YITIeBOAOPOaY?

a) S-MeTun-3-3TuiIrekceH-2 0) 5.5-AuMeTHI-3-3THINeHTeH-2
B) l.l-mmMeTni-3-3TIireHTeH-3 r) 2-MeTUI-4-3TIIreKceH-4
2. CKOIBKO N30MEPOB NMeeT IeHTHH
a)l 0)2 B) 3 r) 4
3. KakoBa 37IeKTpOHHas NpHUpoaa IABOIHEIX CBs3€ll B OyTaaieHe?
A)CUT oO)TuTm B)GCUGC )G, THT

a) CH,—CH—CH; 6) H;C—CH,—COOH
1 h _ 2

© _O0  1)CH,-CH—CH;
P CH=CH=C OH Ol

4. Yro moxyunrcs rpu oknciaeHnn npommireHa KMnO, B HeliTpansHOIT cpene?
5. Yto nmomyuuTcs npu ASHCTBUN alleTIIEHA HA YKCYCHBII albIeria’

a) H,C=CH—C-CH, 6) HC=C—CH—CH,
2 C—CH; _
s) OH o
B) HC=C-CCH; 1 HC=CH CH,—CZ__
8

TectupoBanme o Teme « ApeHBD»
Bapmnanr 1
1. Vraxxkute ¢popMy1y aneToeHoHa.

IL? —CH, O-C-CH, OH O-CH,
DL RSN
a) 0) B) C-CH, T)



2. VEaXHTe rpYIOHEPOBKY, OTHOCAINVIOCA K OPHEeHTaHTaM 1-To poga:
a) -NO; o) -Cl B) -COOCH; r) -NO
3. YEaXHTe apOMATHYECKOE COeIHHEHHE.

CH, CH,4
CH, H__CH;
H,C CH,
H CH;
4. VEaEHTe caIyv4al cOrMacoBAHHOH OPHEHTAITHH.
OH OH OH Cl
) ) ) o (L
HO,S Cl
S0;H

5. VEaxHTe QOopMyITy IPOIVETAa OKHCIeHHA Toryora (KMnOs, H™).

CH; o CH;
H;C-CH-CT, H;C-C—CH, H;C-C-CHyCH; H,C=C-CH,O0H
a) 6l o B) O r) CH;

TecTHpoBaHHe Mo TeMe «[ anoreEnponieogEEle. COHPTEL H QEHOMED)

BapmanTt 1
1. VEaxHTe GopMYIY ETOPHIHOIO CIIHPTA.
CH;
HEE:—tIZ:—CHg HSC—tIZ:H-E:Hg CT—I;—CHZ-DH H3'l:‘-{lZI—I—{jI-I]-4;31—13
a) OH ) OH E) r) CH,OH

2. VEaxuTe QOpMyIy BEIISCTEA, B KOTOPOE HIOMEPHIVETCH COeTHHEHHE
ch:_{;:E:H_GH --—- ?
CH;,
= COOH CH, CH,COOH
Sy ™ W0 oY
A COOH

3. VEamuTe QopMyIy IPOIVETA, MOTYIal0MIerocs MPH BHYTPHMOIEKY -
JIAPHOH JeTHAPATAITHH 8Mop-0yTaHOoIA.

3) CH;-CH,~CH=CH, 6) H;C-CH-CH,
CH,
) H,C-CH, r) HyC-CH=CH-CH,



4. VEamuTe GOpPMYIV BEMIECTEA, KOTOpOe OVIeT OpOMHPOBATRCH JIETHe BCETO!

QO 0Q,, 0, QL
CH; OH cl

5. VEaxuTe dopMyny (eHONATA HATPHA:
a) CsHsONa o) C,;HsONa
B) Na,CO; r) CH;COONa

TecTEpOoBaHHE OO TeMe «AMHHEIR
BapmanTt 1
1. Kakoe coegHHEeHHE SBIACTCA XIOPHCTEIM TeTPAMETHIAMMOHHeM?

a) [CHNH,]C  §) [({Z‘H}]ENHJ cl  ®)[(CH)N[Cl r)[(CH,),NH]Cl

2_ B KakHX VCIOBHAX MPOTEKAST PEaKITHA MpedeTbHEIX VITIEBOIOPOI0E C XII0-
poM?
a) Oe3 KaTalH3aTOpa 0) IpH HarpeBaHHH
B) B MIPHCYTICTEHH HATPHA r') Ha CBETY
3. Kakoe H3 CO€IHHEHHH NOJIVIHTCA IPH BoccTaHOBIeHHEH CH:CH2CH2CH2CN 7

;'D
a)CHECHECHECHﬁﬂiNHZ B)CH, CH5;CH,CH,CH,NH,

:’0
E-}CHSCHECHECHECT.H r)( CH;CH;CH5CH, ), NH
4. Kaxad peakiHf HAIHCAHA HeBepHO'
3} E‘Hg_:[ + NH} CHS'NHE + HI
g)CH;-I + HCl — CH;C1 +H
r)CH;-1 + KCEN— CH;CN + KI

5. Kakoi HHETepBaa 3HaTeHHH pH COOTEETCTEVET BOOHEIM PACTEOPAM ATHDATH-
HeCcKHX aMHHOB?
a)pH=9-10 8)pH=6-7 ©elpH=34 r)pH=1-2

TectHporaHHe no TeMe «KapOOHHIBHEIE COSTHHEHHA
Bapmanr 1
1. VEKaxHTe, KaKkad H? IPHEeISHHEIX CXeM H3I00paEaeT [pollecce albI0NBHOH
KOHIEHCAITHH IPOMHOHOBOTO albIeTHIA.

o o OH CH;
6)CH;CH,CEg + CHCH,CEp—= C}%CHJEECHECHECEH
5) CE,CE,CZ0 + CHCH,CZH— CH;CHEEH—{ECH]CHi

H O
r) CH,CH,CEY + CHCH,C=l —= CH,CHCH=CC=]
: 5 H=CC

2



2. Kaxoe 13 npHBe1€HHEBIX BEINECTB 00pasyeTcd IPH OpOMHPOBAHHH Mac-
JAHOTO adbJeruia’

2) Br CH,CH,CH;CZ3) 5) CH;CH, CH-CZD)
Br
5) CH3CH,CH,CHBr , r) BrCH,CHCH;CZg)
Br

3. Ilpu ruapaTauy KAKOTO ATKHHA 00PA3YeTea VRCYCHEBNI AThIerHT?
a) CHsC=CCH; 6)CHs;C=CH 8)CH=CH r)CH:;C=CCH;
4. C xaxuM H3 OpHBEISHHEIX BEIOECTE aMMHATHEII pacTBOp OKCHIA Ce-
peopa BeTyIaeT B OKHCIHTETEHO-BOCCTAHOBHTETBHYIO PEAKITHIO 'CePeOPAHOTO 3ep-
Kama'"?

_ _ 'CH e
a)CH3C:8CH3 6) CHyCHOH  5) (= =C=0 r)CH;CEg

5. Kaxoe H3 HPI[E'E,I[EHI{B]K BCIICCTE HE PEATHPYET C KEeTOHAMIH

a) CsHsNHNH: 0) hyKcHHCEpPHHCTAA KHCIO0TA
B) NH:OH r) HCN

Tectupopanne mo TeMe «KapOOHOBBIE KHCIOTEL)
BapmasTt 1
1. Kak HazeIBaeTCA COSTHHEHHE

CL,CH CH CH,CH,COOH ?
CH,

a) 2-metrT-1, 1-1Hxaop-5-IeHTAHOBAA KHCIOTA
©0) 4-MeTH1-5,5- X TopOyTaHOBAA KHCIOTA
B) 3-MeTin-4.4-THX10pOYTAHOBAA KHCIOTA
r) 4-MeTHI-5, 5-TIXI0pIeHTAHOBAA KHCIOTA
2. Ilpu oKHCISHHH KAaKOTO KETOHA 00pasyeTed CMECh TOIBKO YKCYCHOH H Ipo-

CH;CCH; CHCH,CCH,CH; CH;CCH,CHy  CHy C CHyCH,CH,
a) O o) O B) O ) o

MMHOHOBOH KHCIOT!
3. Kaxoe coeIHHEHHE MOTYUIHTCA IIPH CYXOH IEPErOHKE YKCYCHOKHCIOIO aM-

MOHHA?
a) CH;:CN o) (CH;CO)pO =B)CH;CONH: r)CH:;COOH
4. Uro momywmtea npu gedersin HBr va CH,=CH-COOC;H;5?

a) CH,Br CH,COOC ,Hs 6) CHCHBr COOC,H;
B) H,C=CBr COOC,H; r) HyC=CH-CZ5



5. 13 xakoli KHCTOTEI HeJIb3M NOTYIHTE BHYTPESHHHI AHTHIPHT ]

} @E‘DDH §) HC-COOH
a
COOH HOOC-C-H
H-C-COOH
8) HOOC CH, CH,COOH r) I
- H-C-COOH

Tectupopanne mo TeMaM «[ HapokcHEHCIOTEL OKCOKHCTIOTEI. ONTHYSCKAR
H30MEPHD
BapmanT 1
1. Kakoe coeanHeHHe ABIACTCA OKCHEHCIOTOMH

a) CH;CH(OH) COOH 6) CH,(OH)-CH,HO
B) CH;—C—CH, r) CHOH
0

2. Uto mony4HTCeA B pe3yIbTaTe peakIlHH:

H.50, {pasﬁa.s::ema}__ o

CH;CH(OH) COOH

a) CH; CHOH 6) CH;-CH—C=0
0

2)CH;-C—CH; r) CH;CHO + HCOOH
0

a) HOOC-CH,-COOH 6) HOOC-CH(OH) -CH,-COOH
8)HOOC -CH,~C;CH,-COOH 1) HOOC-CH,-CH-COOH
HO COOH COOH
3. Kakas dopMyIa COOTBETCTBYET THMOHHOM KHCTI0TE?

4. Kaxoe coeIHHEeHHE HMEET aCHMMETPHYSCKHH aToM yIiepoia’
a) CH;0H o) HOOC-CH(OH)-CH,-COOH
8) HOOC-CH(OH)-COOH  r) CH3-CH,-CH,-CH;
5. Kakoe coeqnHeHHE 00pasyeTea IpH IHIPOIH3E C-XI0PIPOIHOHOBOH KHe-
TOTEI?
a) CH;-CH(OH)-COOH 0) CH;-CH(OH)-CHO
8) CH,(OH)-COOH r) CHs-CH,-COOH

TectrpoBarne no TeMaM «I[ATHUISHHBIE H MISCTHWICHHEIE I€TEPOLIHEIEDY
BapmasT 1



1. Kakas u3 npuse 1€HHBIX (OPMYIT OTBEYAET MHPPOTY?
N
S o)l | ol | ol
N 0 s N
H H
2. Kaxoe u3 npuBe1€HHBIX BelllecTB AeticTBHeM H)S mpH BEICOKOH TeMIlepa-

TR
H H H

TYPE MOKHO TIPEBPATHTD B THO(eH?
3. Karas u3 mpuBe1&HHBIX (OPMYT OTBEUAST [IHTO3HHY

NH,

a) f? 6) | BN TN o
o () 2T ¢ L
H H H

H

4. Kaxoe H3 BellecTE HAHMeHee YCTOHYHBO K JSHCTBHED KHCIOT,
5. Kakoii reTepolHKI BXOIHT B ¢OCTaB BHTaMHHa PP?
a) muppoa  O) MHPHAHH  B) IHPHMHIHH I') IypHH

IlpaMepbl HEAEBHIVAIbLHBIX 3agagan (CP):
3amaHHe o TeMe «ATKAHBD)
BapmnanT 1
1. Kakoe U3 npHBeIcHHBIX HHE HASBAHHH 1714 COSIHHEHHA
(CH3):C-CH(CH3-CH(CH:), otBeuaet mpaemwtam ITHOITAK ?
a) METHI-U30-TIPOITHI-HPEN- 0y THIMETAH
0) 2.3.4.4-TeTpaMeTHIIICHTAH
B) 2.2.3.4-TeTpaMeTIINIEHTAH
r) 2.2-IHMeTHI-3-130-IPONHIOYTaH
2. Kaxoll 03 NIpHBeIeHHEIX HIDKE (DAKTOPOB CIIOCOOCTEBYET MPOTEKAHNIO PATH-
KaTbHBIX IpoIeccos’

a) IOIAPHBIH PACTBOPHTENH

0) OXTTaEICHHS

B) IPHCYTCTBHE KHCIOTHOIO KaTaaH3aTopa
r) obmyueHne ¥V @-cBeTOM



3. BoccranoBieHHe raloreHalkaHa HOIOBOJOPOIOM NPHBOIHT K YIJIEBOIO-
POIy, KOTOPBIH Tarke IOTy4IacTCA IPH MET0YHOM IIABISHHH HAaTPHEBOH COTH Ba-
JepHAHOBOH KHCIOTBL. EcIH HCXOOHBII TaTloreHATKAH NOJBEPTHYTH PpPeaKIIHH
Bropna, To oopasyeTcA CHMMETPHUHO ITOCTPOSHHBIH H30MEP OKTaHA ¢ UeTBIPHMA
nepBHYHEIMH aToMaMH C. Kak HaseIBaeTCA AlIKHIL ¢ KOTOPBIM TATOIEH CBA3AH B HC-
XOJHOM BEIIESCTBE!

a) H-OVTHI 0) 6Mop-0yTHI
B) Mpem-0yTHII T) U30-0VTHIT
4. Tlpu neficTBHH HATPHA HA cMeCh H300YTHIOPOMHIA H 8Map-OyVTHIOPOMEIA 00-
pasyeTca cMech TpeX OpraHHYECKHX CO€IHHEHHH. Kakoe H3 WeTeIpex HHIKE Ha3BaH-
HEIX BEIISCTE He ABAAeTCH NPOIYKIOM PEaKIHH
a) 2.5-guMeTmirexcad 0) 3.4-IHMETHATEKCAH
B) 2.3-guMeTHIreKcaH  T) 2.4-THMETHITeKCaH
5. Kakada 0071acTh MOIMIOMICHHA XApaKTEpHA LTA Ie(pOPMAHOHHBIX KOISOAHHIA
cBasu C-H CHi-rpyvoo B HK cnekpax?
a) 1380 em!  ©) 1460 cm?  B)2900cm! 1) 1700 em !

3amagne mo TeMe «AIKeHBD

BapnanT 1
1. Hasopnte no HoMmeHKIatype HIOIIAK coequrenne: CH,- C=CH-CH,
CH,- CH,
a) 2-3THI10yTeH-2 0) 3-MeTHIICHTEH-2
B) 3-MeTHTIEHTEH-3 r) 1.2-auMeTin-1-3THn3THICH

2. CymectByeT 13 m3oMepHIX rekceHoB (CsHin), He cunTas yuc-mpaxc-1m3oMepos.
VEaxHTe, CKOIBKO H3 HHX MOTYT NPOABIATE YUC-IHPAHC-H30MEPHIO:

a)4 0) 3 B) 5 )6
3. Ilo xakoH peaklIHH MOKHO H3 IIPONHICHA MOTYIHTh H30NPOIHIOBIH CIIHPT:
EMnO,
3y 2
LN N
CH.-CH=CH, — .
’ : HBr o KOH_
H,0, HO
Br, KOH
F - 1_ - T
H,0 )

4. I3 aaxerna A mocie caeIyroImeH cepHH NpeBpalleHHI IOTYIEH TOIBKO YECYyC-
geni anpaernt (CH:CHO). VikaxuTe HeXoIHENT ankeH A.

A _HBr__NaOH _ O, H,0

B - I

= CH,CHO
CITHPT

a) meHTeH-2 0) TexceH-3
B) OyTeB-1 r) 3THICH



5. B xaxro#i oonactu cnektpa [IMP nemat 3HaUeHHA CHITHAIOB 3THICHOBBIX Ipo-

TOHOB”
a)4.5-6.5va 0)2.0-3.0m1 B)6.3-75Mm0. r)l.3-25n0.
3agaHHE N0 TeME «ATKHHEBD)
BapmanT 1
1. Croapko H30MEpPOB HMEET alleTHICHOBEIH yraeBoJopol coctaBa CsHg?
a) 3 0) 2 B)4 r) 5

2. Kaxofl aneTHIcHOBERIHN yTIISBOJOPOI 00pasyeTed IpH JSTHIPHPOBAHIH

3.4-1UMeTHINEHTEeHA-17
a) 2.4-mEMeTHINeHTHE- ] 0) 3.4-IMMETHINEHTHH- 2
B) 3.4-IMMeTHINEHTHH- ] r) 2.3-IHMETHINeHTHH-2
3. Kaxoe sHaquenne pK, xapaxtepHo nma C —H cBA3H B alleTHIICHOBBIX YIIEBOJ0PO-
Jax?
a) 25 0) 33 B) 16 r)28
4. VrasuTe HCXOJHOE COSIHHEHHE A B CclleOyIOMeH cepHH NpeBpallcHH

, = NaNH, _ CH,I
a2 NaOH _ B HC=CH_ B2, 1 =78 o renen-1-uE-3

© cmmpr Cu,Cl,
a) 1.2-mux10poyTaH 0) 1.3-muxmopnponas
B) 1.2.3-TpuxmopOyTas r) 1.1-nuxmopsTan

5. Kakaa momoca moriommeHHA XapakTepHa T4 BaNSHTHBIX Koneoamuii =C-H
CBA3H B alleTHICHAX

a) 3100 enr'l ) 3300 en
B) 2600 e r) 3400 et
3agaHHe mo TeMme «/[HeHBD
Bapmanr 1
1. VramuTe naTepBan nomocsl norromenna C=C caasu B HK-cnexTpe ameHOB.
a) 1600 - 1620 car? 8) 1650 - 1700 e
B) 1200 - 1220 e r) 3000 - 3300 enr!

2. Kaxne queHBI 1erde BCTYIAKT B PEaKIIHIO IPHCOSTHHEHHA
a) IHEeHBI ¢ KYMYIHPOBAHHBIMH IBOHHBIMH CEA3AMH
0) IHEHEI ¢ H30THPOBAHHEIMI JIBOHHBIMH CBA3AMH
B) CONpAKEHHEIE THEHEI
T) BCe TIepeYHCISHHBIE BEIIIE THITE THEHOE OJIHHAKOBO
3. Uto oOpasyeTca NpH ISHCTBHH HATPHA B VOIOBHAX peaklHH Bropla Ha X1opH-
CTBIH ATLTHT:
a) oyTammen-1.3 ©) rexcammen-1.5
B) meHTaqueH-1.4 r) renTagnes-2.4
4. H3pecTHBI IBAa NPHPOIHBIX MOTHMEpa H3OMPEeHA - KAVIYK H IyTTalepda.
CKOIBKO H30MEPHBIX IOTHMEPOE MOXET 00pa30BaTeed B cIy4ae 1.4-mornMepH3annn

2.3-auMeTHIOYTAOHEHA-1,37
a) 1 0) 4 B) 3 r)2



5. 13 kakoro HCXOJHOIO COSTHHEHHA CHHTS3HpYETCA OyTaaHeH-1.3 mo Jleoenesy?
a) CH:-CH,-OH  o6)CH;-CHO B)HC=CH 1)CH=CH-C=C
3azanne mo TeMe «ApeHBD

BapmanT 1
1. Croapko H30MEPHBIX AapOMATHUSCKHX OpPOMOIPOH3BOIHBIX COOTBETCTBYHOT
opyrro doparyae C7H7Br? a)4 0)6 B) S r)3
2. VramuTe NpoIyKT rHIpHpoBaHHd 3 MoaMH H; o-kcnmoaa:
a) 1.4-THMeTHIIHKIOTeKCaAH 0) 2.3-IUMeTHITeKCAH
B) l.2-auMeTHMIHEKIOTeKCaH r) 3.4-THMeTHITEKCAH

3. Vraepozopon o0ecIBEYHBAET OPOMHYIO BOLY. JACST PEaKIIHH ¢ AMMHATHBIM Pac-
TBOPOM OKCHIA Cepedpa, IPH OKHCISHHH 00pasyeT 0OeH30HHyI0 kucenoTy. Llpn cxmra-
HHH 1 M0IA ero oOpasyeTed 352 1 yIIeKHCIOT0 rasa. Y KaskKHTe HaHOOIee XapaKTepHEIE
noocel noraomennd B 11K cnextpe 310r0 yTIeBOZOpOIA:

a) 3600, 2100, 1650 e

©) 3310, 2083, 1600, 1490 enm!
B) 3100, 1200, 740cx!

r) 3400. 2300, 1000, 795 e

4. Ha cyech TPEX VITIEBOIOPOIOB: OPOMOSH30IA, H-OPOMTOTY0IA H OpOM3ITaHA
noIeHcTBOBATIH HaTpHeM. CKOIbKO pasIHYHBIX APOMATHYecKHX VTIEBOI0POIOE 00-
pasyeTed mpH 3ToM? a) s 0) 3 B) 8 r)6

5. ViaxmTe APOMATHIECKYI) CTPYKTYPY:

/?CHZ ) [ e
2]  of1J/ o ) @(}
“cH, CH, =

{:Hl

3anamue no TeMme «[ atoreHonponssonnsle. CIIHPTHI H (EHOIBDY
BapmanT 1
1. K xaxoil 03 HaOHCAHHEIX HIDKE GOPMYyT OTHOCHTCA HASBAHHE
5-opon-4,6-THMETHI-5-3THArenTeH-3"

cr
a) (HSCE}E(F—(F:{:H—CEHE &) HfCZCH:C_[I:_CH{CHS)]
Br {:Hj C,Hs
CoHs Br
B) (CHy)y CHC-C(CHy),CH=CH-CH; 1) (CH), CH-CH=E;C (CHs),
Br 3

2. B raxoM H3 NepevHCICHHBIX HIDEE CO€IHHEHHI HaHOO.Jee MOIBIIKEH aToOM
x1opa’
H) C_'?H_'EC]. 6) (CﬁHj}gCC]
B) CsHsCH.Cl 1) (CH:),CHCI
3. Tonyon monseprin XIopHPOBaHHIO Ha CBETY H IIOMYIHIH MOHOTATOT €HIPOH3-
BogHOe A. 2-MeTHnrexkcas noasepriad OPOMHPOBAHHIO Ha CBETY, OCHOBHOH IIPOIYKT



PeaKlIHH 00padoTATH BOSHBIM PAacTBOPOM IMETOTH, K IOMVISHHOMY KHCIOPOACOIep-
AanleMy BellleCcTBY IPHOABHIH MeTa/LTHIeCKHil HATPHH H IPOIYKT pPeakilHH 00pado-
TamH coeqHHeHHeM A. Kakoe H3 coeTHHeHHH MOMVYHIH IPH 3T0M?
a) 2-meTHI-2-(o-XIopdeHOKCH)rekcaH  0) 2-MeTHI-2-(M-XIopdeHOKCH)TeKcaH
B) 2-MeTHI-3-(0eH3HIOKCH )TeKCcaH r) 2-MeTHT-2-(DeH3HIOKCH JTeKCcaH
4. CKonpKO IHKOB JOIKHO HAOMOZaThCd B crekTrpe [IMP mpem-0yTHIOBOTO
cIHpTa?

a)l o) 2 B) 3 )4
5. Kaxo# cnHpT HaHO0d€e JerKo JeTHIpaTHPYeTCA:

a) 2, 3-IMMeTHIOYTaHOI-2 B) OyTaHOI-2

0) 3-MeTHIOYTaHOI-2 I') IEHTAHOII-

3amaHHe IO TeMe « AMHHEI)

Bapnanr 1
1. Cromeko H30MepoB HMeeT aMHH CyHy N7
a)8 0)6 B) 4 r) 10

2. K KaKoMy THIY OTHOCHICH aMHH, KOTOPBIH JaéT MAIHHOBOE OKpAaIlHBaHHE C
¢derondrarensoM H B HK cnekTpe EMeeT ABe cIa0ble I0I0CH IIOTTIOMEHAS B 001acTH
3300-3500 cm1?

a) BTOPHYHBIX IIpeJelbHBIX 0) NepBHYHBIX apOMAaTHIeCKHX
B) IepBHYHBIX NpelelbHOID pAla  T) TPeTHYHBIX
3. Kaxyto cTpykTypHYI0 dopMyry aMeeT amud C4Hy N, ecis H3BeCcTHO, 9T0 OH ©
A30THCTOH KHCJIOTOH pearHpyeT ¢ oOpa3oBaHHEM COOTBeTCTBYIOMIEro ciHpTa?
a) CH:CH>CH(NH:)CH;s 0) C2HsN(CHs)z2
B) CH:CH>NH C,Hs r) (CH:):CHNHCH;
4. VkamuTe OpPoAyKT peakuu (X):

HQC‘—’CHQ + NH; X
O
a) NH,CH>CH-OH 0) NH.CH:CHj3
B) NH:CH:CHZ CH} 1") OH CHQCHg

5. Kaxofi A3 HHXeIpHBeIeHHEIX aMHHOB OyIeT BCTYNATE B peaknmto ¢ HNO», 1a-
Basd HHTPO3OIPOH3BOOHOE?
a) H300yTHIAMHH 0) METHIT3THIAMHH
B) mpenm-0yTHIAMHH I') TPHMETHIAMHH

3amanme 0o TeMe «KapOOHHIBHEBIE cOeTHHEHHT»
Bapnanr 1
1. IlpH oKHCIeHHH KeToHa o [TomoBy DOIVYHIH cMech VKCYCHOH, IIPOIHOHOBOH,
H30MACIMHOH H H30BalepHAaHOBOH KHCI0T. KakoBa CTPYKTYypa KeToHa?

a) 5-MeTHITeKCAHOH-3 0) remTaHOH-3
B) 5-MeTIITeKCcaHoH-2 r) 2-MeTHITeKCAHOH-3
2. VKa®HTe KOHeUHBIA IPOAVET [ cleayromed cepHH IIpeBpalleHHH:
Cu Ag,0 MnCO, {0
H3C—CHy OH— o™ A 0y A b B r



a) VKCYCHBIH albIeTrHI 0) aleToH

B) IpoONeH I') mpomaHoma-2
3. CKoIbKO KapOOHHIBHEIX COeIHHeHHH HMerT (Qopuyty CsHigO?
a) 3 g) 5 B) 7 )9

4. VKaxHTe 00IacTe I — T IEpPeX0la B 3MEKTPOHHBIX CIEKIpax KapOOHHIBHEIX
COSIHHEHHH (B HM):
a) 200 §) 300 B) 270 r) 240

3amaHHe 1o TeMe «KapOoHOBEIE KHCIOTEIY
BapHasT 1
1. CKOMBKO H3O0MEpPOB HMeeT IMpelenbHad OIHOOCHOBHAA KHCIOTA COCTaBa
CsH12O17
a)6 0)7 B) 8 r)9

2. Kakoe H3 nepevHCIeHHBIX COeTHHEHHH TaéT peakllHio cepedpaHoro 3epkana’
a) 1-neHTHH 0) XTOPHCTBIH MeTHII
B) VKCYCHas KHCIOTA I') MypaBBEHHAA KHCIIOTA
3. VKakHTe KOHEYHBIH NPOIYKTI. MOTyYeHHBIH B pe3yabTaTe MOCIeI0BATEIBHEIX
IpeBpalleHHH: NIpH IeHCTBHH Ha OPOMHCTBIH 3THI ITHAHHCTOIO KalHfA, OMBLISHHI,

NeHCTBHA MATHXIOPHCTOro pocdopa H, HAKOHELL, 3THIAaTa HATPHA:

. -OH - o~ e
a) HyC-CH, CZOC,H; 6) H3C-CH-CZ
OC>Hs C1 OCH;
_O

=) H3C-CH-CZ r) H3C-CH,-C—OC,Hs

O
4. Kakoe BemecTBO (4) NOTyIHTCA B pe3yIbTaTe CepHH MpeBpalleHHH!

H3OIIPOMTHIOPOMHT AI:. (]_)IMLH_ED,..(E) NaOBr _ (3) &(4)
a) H300YTHIOBBIH CIIHPT 0) H300yTHIAMHH
B) H30MNPOIHIOBBIH CIIHPT I') 2-HHTpOIIponaH
5. B kakof odnact 1K cnekrpa nornomaeT OH-IpyIina B KHCIOTAxX:
a) 3000 v ) 1700 e B) 1650 e r) 1300 e’

3ama”Hie o TeMe «JIHIMHIEIM
Bapuanr 1
1. Vkazate GopMyIy IHMeTHI(TAIaTa — pelelIeHTa. OTIYTHBAKINero Haceko-
MBIX:
@CHﬂ -0 CHg @CH’ICHg @[{ H':I{ -0-C Hs(j{: Q-C I—[3
CHQC OCH; CHQ{ OCH; CHECHS

r) C-O-CH;



2. ViazmTe QopMyITy BelllecTBa cocTaBa CoHzOs, ecIH H3BeCTHO, 9TO OHO CYINe-
CTBYET B BHIE IBYX reOMeTPHIeCKHX H30MEPOB, B3aHMOJEHCTBYET ¢ BOIHBIM PACTBO-
poM IMeT0oduH ¢ 00pa3oBaHHeM COTH, CO CIHPTOM oOpasyeT CIOXKHBI 3dHp, a IpH
OKHC/IeHHH — OeH30HHYIO H IIABeIeBYH0 KHCIOTEL

HC=CH,

@ CH=CH,
a) 6) B) r)
(o 00 U,
HD’C:*G CH=CHC-OH E-D-CH—CHE 0
3. MaprapHH IIpefcTaBIgeT CODOMH:
a) 3MYIbCHIO THIPOTeHH3HPOBAHHOIO PAcTHTEIBHOTO XKHpA
0) 3MYyIbCHEO THIPOreHH3HPOBAHHOTO JKHBOTHOTO AHpPa
B) 3MYJIBCHIO CIIeIIHATRHO CHHTe3HPOBAHHBIX TPHITHIEPHIOB HellpeleIbHbIX
KapOOHOBBIX KHCIIOT
T') 3MYIBCHIO IIPHPOIHBIX HH3KOKaUeCTBEHHBIX KHPOB
4. Kaxoe Ha3BaHHe COOTBETCTBYET COSTHHEHHIO CO CIeIVIOMEeH CTPYVETYPHOH

hopmymnoii?
a) MeTHIMeTAKPHIAT 0) MeTaKkpHIOBAg KHCIOTA
B) MeTHIOBBIT 3QHp AKPHTIOBOH K-Tl  I) METHIOBBIH 3(hHp KPOTOHOBOH K-ThI

H,C 0
H,C=C—C-0-CH,
5. CocTaBbTe YPABHEHHA _F.'I'E'E1.I'€CI:I:[~]HJ MMPOTEKATOITHE IT0 CEEME.

2] 7 0 -H.O

Kaxoe H3 IpHBeIeHHBIX HA3BAHHH NPHHANISHHT BLIIeCTBY (X7
a) 3THIOBBIH CITHPT 0) aleToH
B) AKPHIOBAA KHCIIOTA I') YKCYCHBIH ATbIeTHT

3amanse mo TeMaM « HIpOKCHKHCIOTEL. OKCOKHCIOTEL. ONTHYSCKAT H30MEpPHT»

BapuanTt 1
1. Yro moay9IHTCH IPH HATPeBAHHH [-OKCHMACTIHOH KHCIOTHI?
O ..}D OH !}0
H,C=CH-CH,-C’  H;C-CH=CH-C I—IE_C-{l:'H-[lI‘I—L H;C-CH-CH,-C’
- OH OH N o
2) 6) ) 070 mc-cr-cHC]
r) OH O

2. VEamHTe CTPYKTVPY coemqHHeHHT cocTaBa CgHi»0Os, HMeroImero aBa onTHYe-
CKHX H30Mepa, 00pasyIoIlero ¢ 0CHOBAHHAMH COJH, JIeTKO JarNIero IPH HarpeBa-
HHH coeqHHeHHe cocTaBa CgHgO,, KoTopoe okHcIgeTcd B KHcIoM pacTeope KMnO,
B CMeCh H30MACIgHOH H IIaBeIeBOH KHCIOT.

HO CH; g H;C OH .0
a) HyCCH, CH-CH-C? Ol 6) HyCCH CH-CH,C oy

OH OH OH ©
B)H;CCHCHC g r) CH,-C- CH, C-CH;

CH,OH CH,



3. Kakoe coennHeHHe ([I) 00pa3yeTcd no caegyomeil cxeme?

] ) cl, 7aOH
Stmren —HBL 5 4 KCN _ B—FH'D B—=T- - |
H o0
a) IMHKOIeBAd KHCI0TA 0) 0-OKCHIPOIHOHOBAag KHCIOTA

B) f-oKcHMAacagHAd KHCI0TAa ) P-OKCHIPONHOHOBAg KHCIOTA

4. Kaxolf H3 IpHBeIeHHBIX HHAKe CTePeOoH30MePOB He MPO4gBIAeT ONTHYSCKOH aK-
THEHOCTH?

O O=~-0H
0:-0H c-OH 0.~.H C
¢ H-—OH ¢ H-}-OH
a) H—I—UH G) B) H—'—DH r) ol
H,C-OH H-T—OH H,C-OH ¢
HO-C=0 1o-C=g

5. Kakoe coeJHHeHHe IIOTy4aeTCd IPH HATPeBaHHH [-OKCOBaIepPHAHOBOH KHC-
IOTHL?

a) TaKTOH 0) THMeTHIKeTOH B) TaKTAM  T) MeTHIATHIKETOH

3aganne mo TeMe «Caxapa»

Bapuanr 1
1. KaxkoH OpoayKT IMOIYUHTCH IO CIeIVHImeH cxeMe?
L0
Cig
H—1-og HCN H,O, H*
—_—
HO—-H A—F —pgp~B
Hl{: OH
3) HOCH -CHOH-CH-CHOH-CH-OH f) CH,OH-CHOH-CHOH EI:D
Lo — }
— N CH,OH-CHOH-CH-CHOH-C=0
H]GHZDH—GH—CHOI;-CHDHE—D z o ]

2. Kakoe coeIHHeHHe 00pa3yeTcd IPH JeHCTBHH Ha aTbIONIEHTO3Y
aMaabraMsl HaTpHA?
4) IEHTHT ©) OKCHM  B) TPHOKCHIIYTApOBad KHCIOTA  T) 03a30H
3. HanHmHTe cTPYKTYPHYIO QOPMYIY IeKco3bl, 3Had, 9T0 OKCHHHTPHIL,
[OTy4eHHBIH H3 Heé IpH AeHCcTBHH CHHHIBHOH KHCIIOTHL, IIOCIe THIPOIH3a
H BOCCTAHOBIEHHA HOIHCTOBONOPONHOH KHCIOTOH Oa8T 2-MeTHITeKCAHOBYHO KHC-

TOTV:

a) ppykTo3a 0) caxaposa B) ITIIOKO3a I) JaKTO3a
4 Kaxoe Ha3BaHHe COOTBeTCTBYeT JaHHOH CTPYKTYpHOH dopmyne?
HO——H1 ::}) o, D -ranakTosa
H—-OH ¢ o) B, D-dpyKTO3a
HO—H
HO—+—H
H

[
CH,0H



B) B, D-ranakTosa
r) o, D-gppykTo3a

5. OmpenemHTe cTpoeHHE BelllecTBa cocTaBa CsHi2Os, eclIH 0HO IPH HarpeBaHHH
¢ pa30aBlIeHHOH cepHOH KHCIOTOH oOpasyeT o-MeTHIQYVPJYpolI, IPH OCTOPOAKHOM
OKHCIIEHHH [OpeppamaeTcd B 2,3 4 5-TeTPaoKCHIeKCAHOBVIO KHCIOTY, JAET pPeakilHID
cepebpaHOrO 3epKaIa’?

L0

CH-CH -z 4 Z Z

ged Ycz0 @ EH}{IJH E}EH%H E?EH%H FJEH%H
TNy H  CHOH CHOH CHOH CH,

O 0] O

& ” #

-

c-smeTandvpdypon ¢H'DH EH’J ":H OH EH OH
CHOH CH-OH CH, CHOH
CH; CH,0H CH,0H CH,0H

3agaHHe Mo TeMe «AMHHOKHCIOTEL H DelIKH»
Bapuanr 1
1. KakHe aMHHOKHCIOTEI BXOIAT B COCTAB IPHPOIHEIX DelKoB?
a)D, a 0)L. a B)L, B )Ly

2. VEa®HTe NpoIgyKT peaxnud (X):

NH,OH H,
H;C—H—CODH —'—'*AT"'“X

3. VKaxHTe IpPoOVKT TepMHIeCKOH TeTHAPATAIIHH BATHHA:

#° =
a) HsC-CH—C_ gy HiC-CHaC7
=0 CH NH,
P 20
5) H;C—CH;—C‘:D r) BC-CH—C”
OH NHy OH

4. VEaxHTe OPONVKT, MOIVUYAeMBIH OPH JeHCTBHH A30THCTOH KHCIOTBI HA
CH»(INH,)CH,CH>COOH:

0
HC, HiC. ‘C—NH
i) ~ CCH-CH-NH, 6  CHHC™ ‘crpe T
HiC H; “NH-C” "CH.
0 0
H}C‘ "~" o
B i HiC, c—0-C CH,
) p,cCHH D " CHHCT “CH-HC|
e H;C NH, HN CH,
5. Kako# peareHT NpHMeHAeTCA O14 3aI0HTE AMHHOTPYIIIE B AMHHOKHCIOTaX?
a) ITAHOI 0) VKCYCHBIH aHTHIPHT
B) XI0pOKHCH (ocdopa I') a30THCTAg KHCIIOTA

3amanue no TeMaM «IIATHYIeHHBIE TeTepolHEILL. [llecTHYIeHHBIE TeTepo-
ITHEJIBI»
Bapuanr 1



1. Kakoe coenunenne (X) oSpa3yeTcd B pe3yIsTaTe cIeIVIOIIHX peaKIIHii:

CHs N, H,0

| = A —
CHe AlOSTC A0, 1°C

s
OH

CoHs
a| | B) | | ol |
0~ CoHg CZH CoHg s~ NH,
H
2. PacnosoxHTe ClIeIyIONIHe COeTHHEHHA B PAI 0 VOLIBAHHK OCHOBHOCTH:

U z[‘j o ] @,

\ r~.~l
a)2>4>1>3 6)354>2>1
\} 4=1=3=2 1':| l=3=4=2

3. Kakad H3 npHBeIeHHBIX CTPYKTYP He ABIAeTCA apoMaTHHIeCKOH?

o) o ) 90T ()
i N

4. VkakHTe IPOIYKTEI NOTHOIO THAPOTH?A 3-YpHIHIMOoHODochaTa:

_ OH 0 _ OH NH,
0-cHy, R, e
a) +|—|3PD4+[ /l +H3POA+H i
OH H “NTSo N0
i OH OH v
@ NH
HO-CH, HO-CH 2
2o " 20, NF N
B) +HPO, + | J% +H3F*D4+L | ‘>
j OH N7 N
OH OH OH H H

5. IIpoH3BOIHEIM KaKOTO reTepoLIHKIA ABIAeTcA BHTaMHH PP?

=N 3 M
o[ o) o) ()
H

H

Borpocsl k pyOeKHBIM KOHTPOJIBHBIM paboTam
1. CunTesupoBaTh 1o peakiuu Biopiia n300yTtaH.
2. Yka3arpb omMOKY B Ha3BaHUU U JIaTh IPaBUILHOE Ha3BaHUE 2-3TUII-6-U30IPO-
MAJITEKCaHa.
3. Hanucatb Bce nzomepsl yrieBogopoaa Opyrro-popmyisl CSHI10 ¢ oTkpbiTOM
LIETIbIO, Ha3BaTh UX 1o HomeHknarype NIOITAK.
4. Hanucatsb peakunto KyuepoBa st neHtuHa-1.
5. Hanucats peakiuto 1,2-nubpomiiponana ¢ METALTHYECKUM ITUHKOM.
6. Kak W3 amerwsneHa npu NOMOIIM HEOPraHMYECKUX PEAreHTOB IOJIYYHTh
H.0yTaH?
7. Ilpn oMoy Kakux XMMUYECKUX PEAKUUN MOXXHO OTJIMYWTH DTHUJIALIETUIICH
OT JUMETUJIALETHIICHA?
8. HazBath coenqunenue no HomeHnkinarype FOITAK:



CHa
H3C—CH=CH—CH—C——CHj

CH CHs
SN
H5C CHs

9. Hanmcatp peakiuio noJIMMepU3aliiy MponuiIeHa.
10. HanmucaTp peakuuio Jyisi IeHTUHA-2.
11. Yro nonyuutcs mOpU B3aUMOJEHCTBUM CMECH MPONMWIOpOMHIA U H-
OyTmiOpomua ¢ HaTpuem?
12. HazBars coennnenue no Homenkiarype MIOITAK:
HsC

HsC——C=C——CH~-CHj

13. Yro o6paszyercs npu HUTpoBaHUH 110 KOHOBaIOBY yTiIeBOAOPOAA 2-METHIIOY-
TaHa?

14. Yto nonyuutcd NOpH peakuuu OpoMIponaHa CIUPTOBBIM PACTBOPOM
ménoun?

15. CKOJIBKO pa3IMYHBIX COCOUHEHHUU IOJYUYUTCS NPU MPUCOECIUHEHUN OJHOMN
mouiekyJibl HBr x uzonpeny? (Y ciaoBusi pa3iuyHbIe).

16. Kakue yriaeBoopoibl 00pa3yroTcs MpH MOJIHOM BOCCTaHOBJIEHUU H.OyTHIIO-
BOT'O CIIUPTa, aleToHa?

17. CunTe3upoBaTh 1o peakuuu Bropiia 2-MeTHIrekcaH.

18. Hanncatp peakiuio noaumepusanuu 0yTaaueHa.

19. Hamucate cTpykTypHbIE (OpPMYJIBI U Ha3BaTh H30MEPHI ALETUICHOBBIX
yrieBo0poioB C4He.

20. Kako#t yrieBomopoa MOAyuudTtcs, ecid Ha 3,3-auMeTusOyTeH-1
IOIENCTBOBATh

OpoMoM, a 3aTeM U30BITKOM CIIMPTOBOTO pacTBOpa MIENOUH?

21. Hasparp coeannenue no Homenknarype MIOITAK:
CH,

HC=C—CH=CH—C—CH,—OH

22. Yto oOpasyercss NpuU BOCCTAHOBJICHUU OPTO-(DEHUIYKCYCHOM KHCIOTHI C
ITOMOILBIO OJIOBA U COJISTHOM KHACTIOTHI?

23. UTo noay4uTcs MpU ACTUAPATALNY 2-MEeTHINEHTaHoa-3?

24. 13 6yranaunona-1,4 nonyuuts 1,4-nubpomOyTaH.

25. I3 aTun6eH301a noiayyuTh Napa-aMUHOITUIOSH3OJI.

26. 13 6eH3o1a MoayyuTh TUIMKIOTEKCHUII.

27. Kakoe BeriecTBo o0pasyeTcsi Ipu OKUCIECHUU KUCTBIM pacTBopoM KMnO4
napa-1u3TuideH3ona’?

28. N3 Kakoro HUTPOCOEAMHEHUS M B KaKUX YCJIOBHUSIX MOXHO MOIYYUTh
OeH3unaMuH?

29. I3 nponuioBoro CupTa NoJy4ruTh NPONMIN300yTHIIOBBIN 3pup.

30. Hanucate ypaBHEHHE OKUCIIEHHSI XJIOPUCTOr0 ajunia no Baruepy.

31. IIpucoenuHuTh BOAY K MEHTEHY-2, Ha3BaTh KaTaJIn3aTop.

32. VI3 nponuiieHa Mosy4YuTh U300POIUIIOBBIM CIIUPT, IpOonaHano-1,2.

33. Hanucats peakiy OpoMHpOBaHUS U HUTPOBAHMSI aHNU30J1a (¢ 00pa3oBaHHEM



MOHO3aMEIIEHHBIX ).

34. TloayuuTs TUATHIOBBIN 3Gup (AByMs criocodamm).

35. U3 HuTpoOeH301a IOJIYIUTh MeTa-(pEeHUICHIMAMHIH.

36. HamucaTh B mopsiike BO3pacTaHUs KUCIIBIX CBOWCTB: ()eHOJI, BOAY, OPTO-HUT-
podeHOII, TUKPUHOBYIO KUCIIOTY, TJIMIIEPUH, METAHOIL.

37. Kak BbienuTh (heHON U3 CMEeCH ero ¢ OeH3uiIoBbIM crnupToMm? HammcaTh
YPaBHEHHE PEAKIINH.

38. Kakoil npoayKT NOJyYUTCS IPU JEHCTBUU METAJUIMYECKOTO HATPUS HA MO~
CThIN OeH3u1?

39. T'unponm3oBaTh BTOP.OPOMUCTBIM OYTHJI BOAHOM MIEIOYBI0 M Ha3BaTh
MOJIyYEHHOE COEUHEHHUE.

40. U3 6eH307a noTyYuTh aHU30J1.

41. Y3 MmeTuaneTuiieHa NoJay4uTh []-0OpomarieTon; opomodopm - CHBr3.

42. Okucnuth neHTaHoH-2 no [lonoy.

43. Ilonyunth OpomMaHruipua [1-OpoOMyKCYCHOM KUCIOThI U3 3TAHOBOM KUCIIOTHI.
44. Hammcate anpAOJBHYIO M KPOTOHOBYIO KOHACHCAMHA ISl 2-
METUJIIPOIIaHaJsl.

45. Kakoit npoayKT oOpa3yeTrcs, €Clii K 3THIOBOMY 3(pUpy NPONUH-2-0BOU KHC-
JI0TBI 100aBuTh HBT.

46. I3 GeH3oia moy4duTh aneToheHoH (METHIPEHUIKETOH).

47. Kakoe coemuHeHne oOpasyercs mpu 00pabOTKe Ha  XOJOay
U30BAJIEPUAHOBOTO

aJbJIeTUa BOJHBIM PACTBOPOM IIETOUH?

48. YTo mosyduTcs Mpy HarpeBaHUM 2-0KCUOYyTaHOBOW KUCIIOTHI?

49. U3 renTaHains MoIy4YnuTh TENTAHOI-2.

50. ITomyunTh PEHMITYKCYCHYIO KHUCIOTY M3 O€H3WIXJIOpUAA.

51. Hanucare xongeHcauuto KitaifzeHa st 3TUIOBOro 3¢upa HM30MACISTHOM
KHCJIOTHI.

52. 13 (heHMITyKCyCHOr0 allbJIeTH1a MOMYYUTh (DeHUTAETUIIEH.

53. I3 MacassHOM KHMCIIOTHI OJIYYUTh JUITPOIUIKETOH.

54. U3 mnpomuoOHOBOrO anpAeruja MOJYyYUTh OKCUM, (HEHUITHUIPA30H,
Oucynb(PUTHOE NTPOU3BOAHOE, IIMAHTUAPUH U alleTalb METUIOBOIO CIIUPTA.

56. 13 kakoro cnupTa Mpu OKUCICHUH (YCIOBHS) 00pa3yeTcss METHIITUIKETOH?
58. M3 aqunmHOBOM KUCIIOTHI MOJYYUTh HUKJIONEHTAHOH.

59. I3 npornuiieHa Noay4YuTh XJIOPAHTUAPU]T U30MACIISTHON KUCIIOTHI.

60. Hanucatp peakiuro: 0

J

_ .~ TO—CH,
HQC—C\C/O—CH3 + HBr
\\o

61.HaszBars coennnenue no Homenkiarype MIOITAK:

o o o
| |

H,C—C—HC—C——CH,



62.Ha3Bath coenqunenue no Homenkinarype MIOITAK:

CH; Cl
o)
&
Cl—CH,—C=C—C

H

IIpumep 6mi1eTa UTOrOBOM KOHTPOJIbHOM padoThl o TeMam 17-19

buner 1

1.
2.

3.

Hanumure cTpyKTypHYI0 (POpMYITy AUOJIEOCTEAPUITIIULIEPUHA.

CKOJIBKO ONTHYECKUX HN30MCPOB CYHICCTBYCT IJIsI COCAMHCHM A

Hanumure ctpyktypHyto ¢popmyiy o, D-riatokonupano3ssl no Ouriepy U 1o

Xeyopcy.

4,
5.

01NN kW~

CI/IHTGBI/IpOBaTI) JUIICIITHU A, AJIaHHUJITJINIIHH.

Hammmmre peaknuro: nupuaus + HI—

Bonpocsl k 3a4eTy ¢ OLIEHKOM:

. NoHHas 1 KOBaJIeHTHAs CBSI3U B OPTraHUYECKUX COCTUHCHUSIX.

. KoopaunanunoHHast 1 ceMuUnossipHas CBSI3H.

. HomeHknatypa opraHM4ecKux COeJMHEHU .

. AtomubIe opOuTanu S- u P-tuna. ['mbpuauzanus opourtanei. 6- u m-CBS3U.
. Terpasapuueckas Mozesnb aroma yriepoaa. Teopus ctpoenus byrneposa.

. CTpyKTypHast u30Mepus U U30MEPUS MOJIOKEHHUS.

. UanyxtuBHbIN 3G ekt u 3pPexT conpsreHus.

. Ankanbl. Homenknatypa, pu3ndeckue CBOMCTBA, METOIbI MOJyYESHUSI.
9.

XUMHWUYECKUE CBOUCTBA AJIKAHOB.

10. MexaHu3Mbl paguKalbHBIX peakiuil (paguKaibHOE TajJOreHUPOBaHUE U
cyb(GOXJIOPUPOBAHNE)
11. AnkeHsl (9TUJIEHOBBIC YTJIEBOJOPOIBI), T-CBA3b. HoMeHknaTypa,
dusnueckue

CBOWMCTBA, METO/IbI MTOTYUYCHHSI.
12. ITpaBusio MapkoBHukoBa. VckitoueHuss U3 3TOoro mnpasuia (MEPEeKUCHBIN
addekr Xapama, TPUCOCAMHEHHUE K 0, [-HENpeaelbHBIM KapOOHUIbLHBIM
COCIMHEHUSM).
13. DnexTpoHHas mpupoia IBOMHOM CBsI3M yraepo-yriepon. Lluc-, panc- u3zo-
MepHsl 3TUJICHOBBIX YTII€BOIOPOJIOB.

14. Xumuyeckue CBOICTBA aJIKEHOB.

15. Ankunbl. Homenkiatypa, ciocoObl oJtydeHus. XUMUYECKUE CBONCTBA.
16. CxoacTBa v pa3nuuus B XMMUUYECKUX CBOMCTBAX AJIKEHOB U aJIKMHOB.



17. JlneHoBbIe yraeBoAOPOIbl. DIEKTPOHHOE CTpOeHUE. MEeTOo bl MOTyUYEHUS.
18. PeakuumoHHass crmoOCOOHOCTh JUEHOBBIX YIJIEBOAOPOJIOB B PEAKIIHIX
MIPUCOETNHEHHUS.

19. Ilonumepu3anus aakeHOB U AUEHOB. [ [pUpOIHBIA U CHHTETUYECKUM KayqyK.
20. Apomaruueckue yriaeBogopoabl. CTpoeHue 6eH3oma. ApoMaTtuyHoCcTh. Me-
TOJIbI TIOJIy4E€HHs TOMOJIOTOB OEH3071a.

21. Peakuum »5nexkTpoUIBHOrO 3aMelleHUs (Ha TpUMEpEe COEAUHEHUN
apoMaTH4e-CKOT'0 psJIa).

22. Teopus 3aMeIlIEHUS B apOMaTHUECKUX COEAMHEHUsAX. Peakuinn anexTpoduib-
Horo 3amenieHusi. OpueHTtanTsl | poga (opTo-, mapa- OpUeHTaHTHI).

23. Teopus 3aMelllEHUs B apOMaTHUECKUX COSIMHEHUAX. Peakuinn anexTpoduib-
Horo 3ameneHusi. OpuenTtanTsl Il pona (MeTa- OpUEHTAHTHI).

24. MexaHn3Mbl OPTaHUYECKUX PEAKLINN — 3aMEILIEHHUE, TPUCOEANHEHNE, OTILETI-
JICHUE.

25. I'anorennpoun3BogHbie. COCOOBI MOMyYEHUsI. XUMUYECKHUE CBOKCTBA.

26. Peakuum HyKJI€OpUIBHOTO 3aMelleHusi (HAa MpUMEPE PEaKIMOHHOU
CIIOCOOHO-CTH MOHOTAJIOT€HITPOU3BOAHBIX AH(PATHUECKOT0 PsJia).

27. Cnuptel. Homenknatypa. @uznueckue CBOMCTBA, METOABI ITOTYUYCHHUS.

28. Cnuptel. PrU3nUecKue 1 XUMUYECKUE CBOMCTBA CIIUPTOB.

29. ®eHounbl, MeTOIBI NTONTy4YeHUs. PeakuinonHast crnocooHocth. CBOICTBA OKCHUT -
PYIIIBL.

30. CriocoObl MOMy4YeHHs U peaKIIMOHHAs! CIOCOOHOCTh aMUHOB. UeTBepTHUHBIE
AMMOHUEBBIE OCHOBAHHS.

31. Amunsl. Homenknarypa. XuMuuecKue CBOMCTBA.

ApomaTtrueckue aMuHbI (IoJlydeHue, PU3nYecKrue U XUMUYECKHUE CBOMCTBA).
32. KuCIOTHOCTH M OCHOBHOCTH OPraHMYECKHUX COCIUHEHWW Ha MPUMEPE
CIUPTOB, (DEHOJIOB U AMHHOB.

33. Anpaeruasl u keToHbl. HOMEHKIIaTypa 1 METOABI MOTYyYEHHUS.

34. XuMHA4YeCKHe CBOMCTBA aJIbAETHI0B U KETOHOB.

35. Anbaeruapl ¥ KETOHBI. Peakuun ¢ yyacTuem a-BOJOPOJIHOTO aToMa.

36. Apomarthueckue W HENpeAeibHbIC aIbACTHIAbI W KETOHbL. MeTOoIbl
IIOJIy4Y€HUs1, CBOMCTBA.

37. IlpousBoHbie KapOOHOBBIX KUCIOT. D(PUPHI, aHTUAPUIIBI, XIIOPAHTUIPHUIBI,
HUTPUJIIBL, aMUbl. Piib aMUIHOM CBSI3U B OEJIKOBBIX MOJIEKYJIax.

38. KapOoHOBBIE KHCIOTBHI. DJIEKTPOHHOE CTPOEHUE KAPOOKWIHHOW TPYIIIHI.
Me3zomepus annona. CriocoObl MOJTy4eHHs KAPOOHOBBIX KUCIIOT.

39. JluxapOoHOBble KUCHOTHI. Iluc-, TpaHc- uW30Mepus HENpeAeTbHBIX
KapOOHOBBIX KUCJIOT.

40. JIByXOCHOBHbBIE KapOOHOBbIE KUCIOTHL. ManoHOBbIN 3up. ApomMaTHyecKue
nukapOoHOBbIE KUCIOTHIL. JIaBcaH (Tepuien). Jlumerundraar.

41. HenpenenbHble KapOOHOBBIE KUCTOTHI M UX TPOU3BOAHBIE.

42. Ilpou3BogHble KapOOHOBBIX KHUCIOT. DQPUPHI, aMUIbl, XJIOPAHTUAPHUIbI,
HUTpUIbL. KarpoH, HEMIOH.

43. T'MOpOKCHUKHCIOTHI, KilacCU(UKAIMs, CIOCOOBI TOJy4YeHHs, CBOMCTBA,
OTHOLIEHUE K HarpeBaHUIO, JTAKTUbL, TAKTOHBI.

44. Anpaeruyio- W KETO-KUCIOTHL. AILIETOYKCYCHBIM 3(up. Taytomepus.
Peaximon-nasi cmocoOHOCTh TayTOMEPHBIX (hopMm.



45. KeToKHUCTOThI, KETOCHOIbHAS TAyTOMepHs. MeTo bl TOTyUeHus o- U 3- KeTO-
KHUCJIOT.

46. OkucIlIeHHE OPraHUYECKUX COCIMHEHUI HA IPUMEPE AJTKEHOB, AJIKUIAPEHOB,
KETOHOB.

47. BunHble KHCIOTBL. OnrHueckas W30MEpPUS COCIUHEHHH C JBYyMS
acCUMMETpHUYE-CKUMU aToMamu yriepona. Jmacrepeomepsl. IIpoekunoHHbIE
dbopmynbl Ou-miepa.

48. OnTrueckas u3oMepus. ACUMMETPUYECKUI aTOM YIJIEpOAd, aHTUIOAbI. Pa-
LEMaThl U X CBOMCTBA.

49. Caxapa, knaccudukanus. PacripoctpaneHue B NpUpOAE U UX POJb B HEM.
Peak-niun MoHOCaxapuaoB.

50. XuMuueckue cBoiicTBa MOHOCaxapua0oB. OTIeNbHbIC TPEICTABUTEIN MOHO3:
D-rmoko3a, D-ranakrosa, D-ppykro3a. Buramun C. I'muko3unsl.

51. ®pykro3a. CtpoeHue, TayroMepus, CBOMCTBA. OTINYnE OT IIIFOKO3BI.

52. Nucaxapuasl. ManbTo3a, 11eJU100103a, caxaposa, JJaKTo3a.

53. Kondurypauus. ['eHernueckue psabl U CTEPEOUM30MEPHUS Caxapos.
Huxnmuueckue popMel. [loHATHE KOJIBYATO-LIEMTHON TayTOMEPHUHU.

54. BeicokomodekysipHbie mosmmcaxapuabsl. Kpaxma. [emronosa.

55. AmuHokuciotsl. Knaccugukaiys, METo Il MOJIy4YEHHUS.

56. ®U3UKO-XMMHUYECKHE CBOMCTBA U PEAKIIMOHHAsA CIOCOOHOCTh AMUHOKHUCIIOT.
57. OTHOLIEHHE AMMHOKHUCIOT K HarpeBaHuto. OTIenbHbIE INPEACTABUTEIN
AMUHOKHCIIOT. 3aMEHUMBIE U HE3aMEHUMBIE AMUHOKHUCIIOTHI.

58. [MonmunenTtuas! U OeaKOBBIE BelecTBA. MeTo bl MOTyYeHHsI TOTUIIENITUIHON
CBSI3H.

59. KauecTBeHHbIE pEaKIIMu Ha aMUHOKHUCIIOTHI U OEJIKH.

60. T'erepoumkiel. ApomatnyHocTh. [Iupuamn. HMumon. Perynsaropel pocta
pactennii. OCHOBHOCTb. [[MprMHIMHOBBIE Y TypPUHOBBIE OCHOBAHMSI.

61. I'erepouukibl. Knaccudukanus, apomarnynocts. [luppon, dypan, Tnodes.
[ToHsiTHE O CTPOEHUM F'eMUHA U XJIOpO(DHILIa.

62. llaTnuneHHble TEeTEPOUMKIBL. ApomMaTHdHOCTh. OcHOBHOCTB. [Iuppomn,
dbypaHn, THOpEH, B3aUMHbBIE TIEPEXOIBI.

63. HyknenHnoBslie kucioThl, moustue o crpoennu JIHK u PHK.

64. Bonopoanas cBsi3b. Ee posib B CTpyKTypu3aluu OMOTEHHBIX MOJUMEPOB —
O€JIKOB U HYKJIEMHOBBIX KUCIIOT.

65. CtpoeHue, CBOWCTBa, mepepabOTKa W MPUMEHEHUE >KUIKUX M TBEPIBIX
AKHUPOB.

66. Jlunuasl. XKXupel. Ponab CH0XKHBIX JUNUI0B B (POPMUPOBAHUHU KIIETOUHBIX
MeM-OpaH.

67. DU3NKO-XMMHYECKHE METOAbl HUCCIEAOBAHUS CTPOCHUS OPraHUYECKHUX
BEILIECTB.

68. [lonsatue o repObunaax, UX BaXKHEHIIINE IPEACTAaBUTEIIH.

69. IlonsTre o GpyHrULIMIAX, pENEJUICHTAX, aTTPaKTaHTaXx.

70. ITousaTrie 00 MHCEKTULIUIAX, UX BAXKHEUIIINE MPEICTABUTENH.

6.2. Onucanmne nokasareseil 1 KpUTepueB KOHTPOJIS yCIIeBaeMOCTH,
ONMUCAHUE IKAJ OLCHMBAHUSA

JI7is OlleHKM 3HAaHUM, YMEHUH, HaBHIKOB U ()OPMUPOBAHMSI KOMIIETEHIIUHU IO



TUCITUTUIMHE «XUMHUS OPTaHUYECKAsH MOXKET MPUMEHSTHCS OAITbHO-PEUTHHTOBAS
CUCTEMa KOHTPOJISI ¥ OLICHKH YCIIEBAEMOCTH CTYACHTOB.

B ocHoBy OamnpHO-peiiTuaTOBOM cucteMbl (BPC) monoXeHsl MPUHITUIIBI, B
COOTBETCTBHH C KOTOPHIMU (DOPMUPOBAHUE PEUTHHTA CTYyACHTA OCYIIICCTBIISETCS B
X0/ TEKYIIIEro M MPOMEXKYTOUYHOTO KOHTpOJsi 3HaHUM. CTyleHT, HaOpaBIIMi B
TEYEHUE CEeMeCTpa MPU OCBOCHUU AMCIMIUIMHBI HEOOXOIMMOE MJid aTTecTaluu
KOJIMYECTBO 0alsIOB, MOJyYaeT OI[EHKY M0 OaNIbHO-PEUTUHTOBOM CHCTEME.

bannbHO-pedTHHTOBAs CTPYKTYpA 3a4€Ta C OILICHKOM:

NunuBuayanpHbIe ToMalHUEe 3a0aHus — 75 6amnoB (15 pabotx5 6asion)
TectupoBanue — 50 6amioB (10 pabor* 5 6anioB)

Py6exxubie KoHTpoabHBIE paboThl — 150 GamnoB (3 pabotsr x50 6amioB)
JlabopatopHbie pabOThI (OLIEHUBAETCS MOJITOTOBKA K pab0TaM, KAYECTBO
BBITIOJTHEHUS pa0bOT U BeJieHHe TeTpaau) — 30 6auioB

Onpoc Ha 1abopaTopHbIX padboTax — 55 6amioBlToroBas KOHTpoJIbHAsE paboTa
— 50 6ansoB

MakcumaibHasi cymMmMa 0amioB: Spax =75+ 50 + 150 +30 +55 + 50 =410
OaJIoB.

Tabnuna 7
Hlkana 3ader ¢ oHeHKOM
OlleHHUBAHUS
349 -410 OTJIMYHO
287 — 348 XOpOLLIO
205 - 286 YIAOBJIETBOPUTEIBHO
0-204 HEYJI0BJIETBOPUTEIBHO

IIpu Hecornacuu ¢ OIEHKOM MO OATbHO-PEUTUHTOBOM CUCTEME CTYACHT
MMEETIPABO Ha CAavy 3a4eTa C OLICHKOM IO TPAJAUIIMOHHON CUCTEME.

Kpurepuu oueHnBanus pe3yibTaToB 00yueHHs (3a4eT ¢ OLEHKOI)

TabOmura 8

Onenka

Kpurepun
OLICHUBAHUSA

Bricokuii ypoBeHb
«5»
(oTHMuHO)

OILICHKY «OTJIMYHO» 3aCITy>)KHUBAET CTYJICHT, €CIIH ObLI JaH
cheanBa}omHﬁ OTBET HA BCC BOHpOCBI C HC3HAYUTCIBbHBIMU
HeIoYETaMU

Cpennuii ypoBeHb

OLIEHKY «XOPOLLO0» 3aCTy>KUBaeT CTYAEHT, €CJIU B IIeJIOM Obli1a

«» MPOBE/ICHACEPhE3HAS TIOATOTOBKA, HO C PSIIOM 3aMEYaHU I
(xoporto)
IToporoBslif ypoBeHb «3» OLICHKY «YA0BJIETBOPUTEIBHO» 3aCIIy)KUBACT CTYACHT, €CIIU OTBET
(Y1OBJIETBOPUTEIILHO) OBUTHEIUIOXOM, OJTHAKO UMEIOTCS CEPhE3HBIC HEMTOUETHI IPU

IIOATOTOBKE OTBETOB HA BOIIPOC

MuHUMaITBHBIN YPOBEHb
«2» (He yIOBIETBOPHU-
TEJIbHO)

OIICHKY «HCYIOBJIICTBOPUTCIBHO» 3aClIyKUBACT CTYACHT, €CIIM HC
OBLIOOTBETA HA IIOCTABIICHHBIC BOIIPOCHI

TeKYH_[I/Ie 3a10JDKCHHOCTHU 110 MHAWBUAYAJbHBIM JOMAIIHUM 3a/IaHUAM,




KOHTPOJIbHBIM paboTaM, TECTUPOBAHUSAM M 3aIIUTE JAOOPATOPHBIX padoT
JOJDKHBI  OBITh  JTUKBHIMPOBAHBI B TEUYEHHE HEAETH TOCIEe CpOKa,
0003HAYEHHOTO B TEMAaTHYECKOM IUIaHE J1a0OpaTOPHBIX paboOT, BO BpeMs,
ompezensieMoe mpernonaaBareieM. Kaxnas ciemyromiass HeAens OIMO3JaHUS
HaKa3bIBaeTCS BBIYMTaHMEM | Oamia W3 OLEHKH 3a WHAW- BUAyaTbHOE
nomaiiHee 3ananue. OTpa®oTku 1a0OpaTOpPHBIX PadOT OCYIIECTBISIOTCS
TOJILKO B MPHUCYTCTBUU H TIOJI pyKOBOJICTBOM J1abOpaHTa, KOTOPHIN Ha3HAYaeT
BpeMsl OTPa0OTKH.

Bunbl Tekymiero KOHTPOJIsS: WHIWBHUIYaTbHBIC IOMAITHHE 3aJlaHusl,
KOHTPOJIbHBIE ~ pa0OThl, TECTUPOBaHWE, OMPOC IO TeMmaM, 3allluTa
71a00paTOPHBIX PadoT.

Bupl TpoOMeXYTOUYHOTO KOHTPOJIS O AUCHHUIUIMHE: 3a4€T C OI[EHKOW BO 2-M

ceMecTpe.

7. YueOHO-MeTOAnYeCKOe U MHPOPMALIHMOHHOE 00ecedeHue TN CIUTIIHHbI

7.1. OcHOBHas qUTEpaTypa

1. I'panobepe U.HU., Ham H.JI. Opranundeckass XuMus: Y4eOHUK JUIsl CTYJICHTOB
BY30B.

— 8-e u3x., nepepad. u gom. — M.: FOpaiir, 2013. — 608 c.
2. I'panobepe U U., Ham H.JI. TlpakTnueckue pabOThl U CEMUHAPCKUE 3aHATHS
10 Op-raHn4YeCcKon xumui. 6-¢ n3a. — M.: FOpaiit, 2012. — 349 c.
3. IlpaktukyMm mo opranuueckor xumuu = Workshop on organic chemistry:
yueoHoe mocobwue / H. JI. barnasen, A.B. Ocumnosa, I.W. JImutpeBckas [u ap.].;
Poccuiicknii rocygapcTBeHHbIN arpapHbiil yaHuBepcuteT - MCXA umenu K. A.
Tumupszera (MockBa). — DIEKTPOH. TEKCTOBBIE AaH. — MockBa, 2022. — 104
c. — Komnekmus: YyeObnas u ydeOHO-METOAMYECKass JUTEeparypa. —
CBoOoanbIi gocTyn U3 cetu HTEepHET (UTeHue, Tedarh, KOIMHPOBAHUE). —
Pexum nocryma
: http://elib.timacad.ru/dl/full/s16112022PrakOrgHim.pdf.

7.2. lonosiHUTEILHAS JIMTEpaTypa
1. benonyxoe C. JI. u op. ITpaktukym 1o XumMuu (MH(HOPMAIMOHHO-CITPABOYHbIE
Mare-pualibl K Ja00opaTopHO-NpakTUueckuM 3aHsaTusiM). M., 1U3n-so PI'AY-
MCXA umenu K. A. Tumupsizesa, 2013 ., 354 c.
2. Ilpocesanvckuti H. M., Toxmaxoe I'. II, /Imumpues JI. b., Ham H.JL,
Poorcrkosa E. H. Unentudukanys HEU3BECTHOTO OPraHUYECKOTO COCIUHCHHUS.
M. Uzn-Bo PTAY- MCXA umenu K. A. Tumupssera, 2017.
3. Benonyxos C. JI, [Ipacesanvckuii H. M. u op. COOpHUK 337124 U yIIPOKHEHHMA
no xumuu. M. N3a-Bo PI’TAY-MCXA umenu K.A. Tumupszena, 2015.

7.3. MeTogu4yecKkue YyKa3aHusl, PEKOMEHJAlMM M JApyrue MaTepHajbl K
3aHATUAM
1. boes B.U., /Imumpues JI. b., Tokmaxos I'.I1., [ panodepe U.U., Ham H.JL.,
Pooic- kosa E. H. Tlog obmeir pen. mpod. H. M. IlpxeBanbckoro.
«Opranuzanus yued-Horo mporiecca mo Kypcy «Opranndeckas XuMHs»
(merognueckue ykazauwus). W3n-Bo PIAY-MCXA wumenn KA.
Tumupszesa, 2011.


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

2. /Imumpues JI. b., Toxmaxoe I'.11., Ham H.JI., Yenunckuii 11.1O., Pooickosa
E. H., Jlenucos I1J].. Tlon obmew pen. mpod. H. M. IlpxkeBanmbckoro.
«Camocrodrenb- Hasi paboTa CTYyACHTOB IO Kypcy «OpraHuyeckas
XUMUs» (MeToanueckue yka- 3anus). 13n-so PTAY-MCXA umenu K.A.
Tumupsizera, 2011.

3. Ilpaxcesanvckuu H M., Pooxxosa E.H., Ham H.JI., Toxmaxos I'IL,
Jmumpues JIb., Yenuncxuu I1.IO., Jlykuna H.B. JlabopatopHo-
MpakTHUecKre paboThl MO OpraHudecko Xumuu (pabodas TETpajsp).
N3n-Bo PTAY-MCXA umenu K. A. Tumupsizena, 2017.

8. Ilepeyenn pecypcoB MH(POPMAMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CETH
«/HTEpHEeT», He00OXOAMMBIX JISI OCBOCHUS IMCUUIIMHBI

1. [Tporpamma ChemLab. — st mpoBeieHHs] BUPTYAJTbHBIX XUMUYECKHUX
AKCIIE-PUMEHTOB (OTKPBITBIM JOCTYI)

2. Ilporpamma MathLab — nns mMonmenupoBaHHS BIMSHUSL yCIOBUN
XUMUYECKUX PEaKIUi, KaTaIu3aTOpOB U MHTHOUTOPOB Ha BBIXOJ MPOIYKTOB
IpU IPOBEECHUH IKC-TIEPUMEHTOB (OTKPBITHIN TOCTYII)

3. Scifinder - mouck METONMK CHHTE3a, JUTEPATYPHBIA M IMATEHTHBIN
MOMCK 110 XUMHH(OTKPBITHIA JOCTYIN)

4. Acros organics - IOMCK B KaTajaorax (OTKpPBITbIA JOCTYI)

5. ChemSource — UHTepHET-pECypC MO pa3jiesaM XUMHUH (OTKPBITBIM JOCTYM)

6. ChemFinder Databases Search mnouckoBas cucrema 1o 100
XUMUYECKUM cail-TaM (OTKPBITBIN JOCTYM)

7.ba3za nmaHHBIX «XuUMHsS» BCEpOCCUHUCKOTO HWHCTUTYTAa HAy4YHOUM U
texanueckonHpopmanmu (BUHUTH). JocTynHbl crnenyromiie 0a3bl JaHHBIX,
cojiepkaiue UH- popMaiuio B 061actu xumun: Xumus, uznko-xumMmmudeckast
ouosiorusi, OxpaHa okpy-xaroiiei cpeabl, O030pHI.

8. www. webelements.com (OTKpBITBIA JOCTYI)

9. www. xumuk.ru (OTKpBITBIN JOCTYTI)
10.

9. Omnucanue MaTepUATbLHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM ISl
OCYIIIeCTBJIEHUA00PA30BATEIBHOI0 MPOLECCca MO JUCHUIINHE

Tabmura 9
Cgenennsi 00 00eCne4eHHOCTH CNIENMAIN3UPOBAHHBIMU
ayAMTOPHSIMH, Ka-OMHETAMHU, JIA00OPATOPUSIMH

HaumeHoBaHue crienua bHbIX IIOMelle-
HUI U MOMeLeHUI 11 caMoCcTosATe1b- | OCHAIIIEHHOCTD CIIENHAJILHBIX OMELIECHHI 1 110-

HOM padoThI (Ne yueOHOro Kopmyca, Ne MELeHNH I CAMOCTOSATEeIbHOU padoThl
ayJAUTOPHH)
Jlexuuonnas ayauropus (y4eOHbIH KOpITyC 1.MynpTUMHINIHAS YCTAHOBKA B KOMILIEKCE C KOM-

Ne 6, Bonbliast XAMUYKa, yaeOHas ay uTopHs nesrorepom 1 mrr. (MuB.Ne 410124000602969)
Juist uteHus Jieknui (200 4enoBek) u IpoBeICHAS 2. TpI/IGyHa 1 T (I/IHB N0591742)
3aHATUI JIEKLIMOHHOTO THIIA) 3. Jlocka MenoBasi — 3 Hﬂ:

4.CT0oJI MUCbMEHHBINA — | mIT



http://www.cas.org/SCIFINDER/scicover2.html
http://acros.com/
http://www.chemconnect.com/
http://www.chemfinder.com/
http://www/
http://www/

VYuebnsrii koprryc Ne6, aya. 330
Yuebnas ayoumopus ons umenus nexyuil, nposede-
HUsL 1a60PAMOPHBIX pabom, NPAKMUYECKUX 3aHs-
mutl, 0151 NPOGedeHUst 3AHAMULL CEMUHAPCKO20
muna, yuebuasi ayoumopus 0715 2pYnnogulx U UHOU-
BUOYAILHBIX KOHCYIbMAYUll, Y4eOHas ayoumopus
0711 MeKywe20 KOHMpOs U NPOMENCYMOYHOU am-
mecmayuy, nomewerue Ons CaAMOCHOoAMeNbHoOU pa-
bomul.

1. YerpoiictBo s cymku nocyasl 119 -2000 1 mr. (MuB. Ne
558405/3)

2. MIxad ma xum. nocyasl 1 mr. (Mus. Ne 558596)

3. kad ms xum. peaktuBos 1 . (MuB. Ne 558596/1)

4 MynpTUMeaniiHAasl yCTaHOBKa B KOMILUIEKCE C KOMITBIOTEPOM 1
mT. (MaB. Ne 558883, MuB. Ne 591717/1, WuB. 602449, NHB. Ne
602471)

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

6. Motika maboparoprast 7 mr. (MHB. Ne558595/1, Wms.
Ne558595/2, MuB. Ne558595/3, WmB. Ne558595/4, WHus.
Ne558595/5, NuB. Ne558595/6, MuB. Ne558595)

7. BertsokHo# mikag 4 wt. (MuB. Ne558597/1, B, Ne558597,
WuB. Ne558597/2, UuB. Ne558597/3)

8. JlJaboparopHsiit cton — 30 miT.

9. locka menoBast — 1 1mT.

10. Cryn-tabypet — 30 mT.

11. IlraTuss! 10 mT.

12. I'a30BbIe rOpenku § wiT.

13. Dnextpuueckue wUTku 2 mWt. «OKa-5».

14. Becol anekrponssie 1 mT. «Ohaus»y model Pro SPU 202

VYueOnslit kopmyc Neb, ayz. 221
Yuebnas ayoumopus ons nposedenus nabopamop-
HbIX pabom, NPpaKmuyecKux 3aHsamuil, 0Jisi npogede-
HUSA 3aHAMUL CeMUHAPCKO20 MUna, yiebnas ayou-
mopust 01 2pYNNOGLIX U UHOUBUOYATIbHBIX KOHC)YJIb-
mayuil, yuebHas ayoumopus 01s MeKyueco KOH-
MPOJS U NPOMENCYMOYHOU ammecmayuu, nomeuje-
HUe 0151 CaMOCmoamenbHol pabomol

1. YerpoiictBo mia cymku nocynsr [19 — 2000 1 mr. (UHB.
Ne558405/1)

2. Mocka aynutopras 1 mr. (MHB. Ne 560483)

3.Cronuku nogbemuble 3 mT. (MHB. Ne 558404/20, NHB. Ne
558404/21, uB. Ne 558404/22)

4. Cymmnpabrii mkad 1 mr. (MaB. Ne 558344/2)

5. Moiika mabopartopras 4 mrt. (MuB. Ne 558384/1, UuB. Ne
558384/2, NuB. Ne 558384/3, UuB. No 558384/4)

6. lxad nns xum. peaktuBos 1 mr. (MuB. Ne 558505/1)
7. kad mnsg xum. mocynsr 1 mr. (MaB. Ne 558505/1)

8. Ilkad BeiTspkHOM 5 wit. (MHB. Ne 558507/5, MHB. Ne
558507/6, WuB. Ne558507/7, WuB. Ne558507/8,
Ne558507/4

9. Cromsl maboparopssie 30 miT.

10. Cryn-tabyper 30 mt.

11. Cron nuceMeHHsIi 1 mr.

Wus.

12. Bemanka anst ofexasl BepTukanbHas lmt. (MHB. No
333144)

13. Iratusser 10 mT.

14. T'a30BbIe TOpeKyU & IIT.

15. Dnextpuueckue wuTku 2 mt. «OKa-5».

16. Becor anekrponnsie 1 mT. «Ohaus» model Pro SPU 202

VYuebnblit kopmyc Ne6, ayza. 222
Yuebnasa ayoumopus ons nposedenus nabopamop-
HbIX pabom, RPaKmuyecKux 3aHsamutl, 0Jisi npogede-
HUsL 3GHAMUL CEMUHAPCKO20 MUnd, y4eOHas ayou-
mMopust 0115 2PYRNOBLIX U UHOUBUOYATILHBIX KOHCY b~
mayuil, yueonas ayoumopus O01s MmeKyuweco Kowu-
MPOAsL U NPOMENCYMOUHOU AMMecmayuu, nomeuje-
Hue 0Ji1 CaMOCOSMeNbHOU pabomol

1. YcrpotictBo miast cymku nocyasl 119 — 2000 1 mr. (UHB.
Ne558405/1)

2. Nocka ayauropHas | mr. (MaB. No 560483)

3.Cronuku nmombemubie 3 . (MuB. Ne 558404/20, MuB. Ne
558404/21, uB. Ne 558404/22)

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

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

6. llka¢ mmst xum. peaktuBos | mt. (MuB. Ne 558505/1)
7. kad mnsg xum. nocyast 1 mr. (MaB. Ne 558505/1)

8. Illxa¢ BerTspkHON 5 mit. (MHB. Ne 558507/5, MHB. Ne
558507/6, WuB. Ne558507/7, WuB. Ne558507/8,
Ne558507/4

Wus.




9. Crousl 1aboparopHsie 30 mr.
10. Cryn-rabyper 30 1mT.
11. Cton nucbMeHHsIH 1 mT.

12. Bemainka aist omex bl BepTukaipHas 1. (MaB. Ne
333144)

13. Iraruser 10 mT.

14. T'a30BbI€ TOpENKHU § LIT.

15. DnexTpuueckue winTku 2 mWr. «OKa-5».

16. Becnl anekrponnsie 1 mt. «Ohausy model Pro SPU 202

LlenTpanpHas HayuyHas OMOIHOTEKa JLiist caMOCTOSITENIbHOM pabOThI CTYICHTOB
NMCHU
H. 1. XXene3nosa. UutaabHbIHM 3aIl.
OoOwmexutns. KoMHATHI 1711 CaMOIIOATO- Jlnst camocTosATeIbHOM pabOTHI CTYICHTOB
TOBKH.

10. MeToanuyeckue PEKOMECHIAINNA CTYACHTAM 110 OCBOCHHUIO JTHCHHUIIJINHBI

JUis  OCBOEHHUS JUCUUIUIMHBI «XUMHUS OpraHuYecKasy CTyJeHTaM
HEOOXOAMMO HMETh PEKOMEHJyeMble y4eOHUKH U y4yeOHble nocobus. Ilpu
OCBOEHHUU KAXKIOW M3 TEM IUCLUIUIMHBI CTYACHT JOJDKEH MOCelaTh JIEKIIUH,
BHUMATEJIbHO U3YYHUTh U 3aKOHCHEKTHPOBaTh MaTepuai IO ONpEIeTICHHON
TEME, MOJITOTOBUTHCS K BBINOJHEHHIO Ja0OpaTOpHOl pabOThI, BBIOJHUTH
nabopartopHyio paboty B jaboparopuu U 3amuTuUTh €. Kaknaelii u3 BUAOB
y4eOHOM JESITENbHOCTU OLICHMBAETCS B Oalax W YYUTHIBAETCS B PEUTHHIE
cTyneHTa. JlJi1 caMOKOHTpPOJI CTYACHTOB NpeAHAa3HAYEHbl WHJIUBHIYaIbHbIC
3aJlaHus, KOHTPOJIbHBIC BOMPOCHI U YIIPAKHEHUS M BOIIPOCHI JIJIsl TIOATOTOBKH K
onpocy. KOHTpoib OCBOEGHHMSI TE€M CTYJEHTOM OCYUIECTBISIETCS B BUJE
KOHTPOJIbHBIX pa0dOT U OMpoca Mo TEMaM.

JlJ11 KOHCTIEKTUPOBAHUSI MaTEpUaJIOB 3aHATUN PEKOMEH]IyeTCs 3aBECTH
OTHENbHYIO TeTpaab M3 96 nucToB. KOHCHIEKT KaXI0ro 3aHSTHS CIeayeT
HAuYMHATh C HA3BAHUATEMBI U YKa3aHMs JaThl €ro NpoBeAeHus. Bee 3aronoBku
pa3zienoB MaTepuala CiIeAyeTUeTKO BBIJEIATh, HAPUMEP, MOTYEPKUBAHUEM.
Bo Bpems 3aHATHS CclE€QyeT BHUMATEIBHO CIEIUTh 3a XOAOM MBICIHU
MpenojiaBaresis M 3allChiBaTh BaXKHEHIIME ONPEICICHUs, Pa3bsICHEHUS,
(dbopMyITbl, Ha3BaHUS BEIIECTB, YPaBHEHHSI XUMAYECKUX peakiuid. Takxe HyKHO
CTapaThCsl BOCIPOM3BOIUTH B KOHCIEKTE PUCYHKH H TaOJHIIBI, KOTOPHIC
JEMOHCTPUPYET MpenojaBarenab. MaTepuall, KOTOPbIA KaXeTcsl CTYJACHTY He-
JOCTaTOYHO  TIOHATHBIM, CleAyeT ImpopaboTaTb 1O  Y4eOHUKY U
BOCTIOJIb30BaThCs 110~ MOUIBIO IpenoaaBaress. PaboTaTh ¢ KOHCIIEKTOM HYKHO
€KEHEIeNIbHO, BHOCA B HETOCBOM JIONMOJHEHHS, 3aMEUaHus U BOMPOCH! (s
ATOTO B T€TPAJU CIEAYET OCTABIAThH IMIMPOKHUE TOJIS).

JIns moAroTOBKM M (DUKCUPOBAHMS J1A0OPATOPHBIX padOT clieayer
3aBECTH OTHENbHYIO TeTpajab u3 48 nucroB (J1abopatopHbld xypHan). Ilpu
NOJArOTOBKE K JabopaTopHoil paboTe ciemyer cocTtaButh KpaTkuid (1-1,5
CTPAHMIIbI) KOHCIIEKT TEOPETUYECKOro Marepuaia, Ha KOTOpPOM OCHOBaHa
naHHas 1abopatopHas padota. J{Jis MOArOTOBKY KOHCIIEKTA UCIIOJIb3YIOT IIaBbl
y4yeOHHKa, pEKOMEHIOBAaHHbIE MPENOJaBaTeleM, i KOHCIEKT, 3allUCaHHbIA Ha
3aHATUM. TakkKe TMpU JOMAIIHEH CAaMOCTOSTEIBHOW IOATOTOBKE K
nabopaTopHOl paboTe HYXKHO HAYEPTUTh TaOJNWIIBI, TNPUBEIEHHBIE B
MPAKTUKyMe, U MPOU3BECTH HEOOXOIMMBIE IJI MPOBEACHUS PabOThl pacUEThI.



JlomariHsisi TIOATOTOBKA SIBJISIETCST HEOOXOAMMOWM YacThiO JIabOpaTOpHOU
paboTel. be3 He€ HEBO3MOXXEH OCMBICICHHBIH TOAXOM K BBIMOJHEHUIO
HKCIIEPUMEHTOB U n3MepeHuii. Kpomeroro, orpannueHHOE BpeMsi, OTBOJIUMOE
Ha BBITIOJTHEHUE 1abopaTopHOit paboTHI, TpedyeT XOpOIIO
CKOOPJIMHUPOBAHHBIX JEHCTBUN CTYyAEHTA, K KOTOPHIM TaKXe HEOO0XOIUMO
peaBapuTeIbHO MNOArOoTOBUTHCS. [locne 3aBepilieHusi SKCIEPUMEHTAbHON
4acTH pabOThl HEOOXOUMO MPOU3BECTH 0OPAOOTKY MOTYUYEHHBIX PE3YIbTATOB,
CEJIaTbBBIBOJIbI U 3AIIIUTUTH PAOOTY Yy IIPErojaBaTers.

B xome 3aHsATMS HyXHO aKTHMBHO pa0oOTaTh, OTBeUas Ha BOMPOCHI
npernojaBaTesis, y4acTBYS B IUCKYCCHU U 3a/laBasi COOCTBEHHBIE BOMIPOCHI ISt
YSICHEHHSI CJIO’KHOTO JIJIsl IOHUMaHUsI MaTepuaa.

Ha mepBom 3aHSITUM BCE CTYJIEHTHI 3HAKOMATCS C MpPaBUJIAMH TEXHUKU
0e30MacHOCTH U OO0f3aHbl CTPOTO BBINOJHATH HX MPU HPOBEICHUH BCEX
nabopaTopHbix paboT. [Iponyck 3aHaTHII 0€3 YyBaXUTEIbHOW NPUYUHBI HE
J0IyCcKaeTcsl.  3aJ0DKEHHOCTH  (IpONyILIeHHble JabopaTopHble  paboThI,
HEBBITIOJIHEHHBIE WHIUBUyaJIbHbIC JOMAIIIHUE 33JJaHus, KOHTPOJIbHbIE PA0OTHI,
KOJUIOKBUYM) JOJDKHBI OBITh JIMKBUIUPOBaHBIL. TekyIiue 3aJ0JKEHHOCTH IO
UHIVUBUYAIbHBIM JIOMAllTHUM 33JJaHUSIM, KOHTPOJBHBIM paboTaM W 3allluTe
71ab0paTOpHBIX PabOT MOJKHBI OBITH JTUKBUIUPOBAHBI BTCUCHUE HEACTHU TOCTE
CpoKa, 0003HaYEHHOT0 B TEMAaTUYECKOM ILJIaHE JJTaOOPATOPHBIXPAOOT, BO BpEMH,
ompenensieMoe mnpenoaasBateneM. Kaxnas cienyromas HeAeNls ONO3JaHus
HaKa3bIBAa€TCs BbIUMTAHMEM | Oamia W3 OLEHKH 3a JIOMallHee 3aJlaHue.
OTpaboTKu 1a00PATOPHBIX padOT OCYIIECTBIISIOTCS TOJIHKO B IPUCYTCTBUU U MOJT
PYKOBOZICTBOM JabopaHTa, KOTOPHII Ha3HaUYaeT BPeMsl OTPaOOTKH.

CamocrosiTenbHas padoTa CTyICHTOB HaJl KypCOM JTUCIMIUTAHBI « X UMHUSI
OpraHMYecKas» 3aKJII0YaeTcsi B CHUCTEeMAaTU4YecKol padoTe ¢ y4eOHMKOM U
JIEKIMSIMU, TIOJITOTOBKE K JJa0OpaTOPHBIM paboTaM, KOHTPOJIbHBIM paboTaM u
KoiokBuymaMm. Oco0oe MecTo B CaMOCTOSATENbHOM paboTe 3aHMMaeT
BBITMIOJTHEHUE WHIUBUAYAIbHBIX JIOMAIIHUX 3aJaHUi, KOTOPHIE TO3BOJISIOT
OCYIIECTBIISITh CAMOKOHTPOJIb YCBOCHHS y4eOHOTO Marepualia, MPUBUBAIOT
HaBBIKM MOMCKAa HEOOXOJMMON XMMHUYECKOM MH(POPMALUU U HEOOXOAUMBIX B
OyIy1ieil MpaKkTHIEeCKOH IEeATENHHOCTH OaKaIaBpOB XUMUIECKIX PACUETOB.

Buabl u popMbl 0TPaOOTKH NPOMYIIEHHBIX 3aHATHI

[IpomyiieHHbIe JIEKIUKA CTYACHT OTpadaThiBaeT CaMOCTOSITENBHO, H3ydas
y4e€OHUK U IONOJHUTENbHYIO JIUTEPATyPy MO COOTBETCTBYIOIIMM TEMaM.

CryneHT, NpoOmyCTUBIIUHN J1abopaTOpHbIE 3aHATHUS, 00s3aH MOATOTOBUTH
KOHCIEKT MPOMYIIEHHOM TabopaTOpHOH pabOThl, IPEIOCTABUTD PEIICHUE TECTOBBIX
3aJJaHui 110 MPOITYIIEHHOHN TeMe U B MPUCYTCTBUH JlabopaHTa Kadenpsl oTpaboTaTh
e€ B cBOOOHOE OT 3aHsATUI BpeMs. CTyieHT 0e3 KOHCIIEKTa JIabopaTOpHOU padOThI
He jomyckaerca 10 oTpabotku. Ilocne BbimonHEHHs] JTaOOpaTOpHOM padOTHI
71a00paHT B KOHCIIEKTE CTaBUT JaTy OTPaOOTKU U MOIIHCH.

Texymue 3aA0KEHHOCTH TIO WHAWBHIYAJIbHBIM JOMAITHUM 3aJaHUSM,
KOHTPOJBHON paboTe W 3ammre JadopaTopHbBIX pabOT JOJKHBI  OBITh
JMKBUIUPOBAHBI BTEUCHHE HEIETH MOCie CPOKa, 0003HAUEHHOTO B TEMATUYECKOM
IUIaHe JJAOOPATOPHBIX paboT, BO BpeMsi, ONpeAesieMoe MpernojaBaTeseM.



12.MeToauyeckne peKOMEHIAIMHU NMPENoAaBaTe sIM M0 OPraHUu3alun
0o0yuyeHus! O JUCHUIIIMHE

Crnenupuka JUCHMIUTUHBI «XHUMHS OpraHHUYecKas» 3aKIIoyaeTcsl B
HEpa3pbIBHOW CBSA3M TEOPUU C IPAKTHUKOM. TeopeTudyeckue 3HaHUs, KOTOpBIE
CTyJACHTBl IIOJIyYalOT HA JEKUMSAX W TPU CaAMOCTOATENIBHOW ITOATOTOBKE,
MOJITBEPXKJIAIOTCSA U YCBaWBAIOTCS HA Ja00paTOPHBIX 3aHATUAX. /[ ycnemHoro
YCBOGHHS MaTepuasa HEOOXOIWMbI 3HAHUS XUMHUHM B O0OBEME MIKOJIBHOM
IpOrpaMmsl U MaTeMaTUKH. [IoBbIIIEHNE YPOBHS 3HAHUN IO XUMHH Y CTYZCHTOB
HEPA3pbIBHO  CBS3aHO C IIOMCKOM M  BHEAPEHHEM  HOBBIX  IIyTeH
COBEPILIECHCTBOBAHMS METOMKHU IIPEIIOAABAHUA:

- UCHOJb30BaHUE pa3zHOOOpa3HbIX (opM, METOIOB M  NPUEMOB
aKTUBU3ALIMY IMO3HABATEIbHOM AESITEIBHOCTH ydaluxcs (B T.4. aKTHBHBIX U
UHTEPAKTUBHBIX);

- UCMOJb30BaHUE HAIJSAHOIO MaTepuala: TaOJMIl, PUCYHKOB, CXEM,
IPUPOAHBIX MUHEPAJIOB, JEMOHCTPALIUS OIIBITOB;

- pEelIeHHuE XMMHUYECKUX PACUETHBIX M OKCIEPUMEHTAIBHBIX 3a7a4 Kak
MeTOJ] 00yUYEHHUS XUMUH;

- KOMIIbIOTEpHU3aLUsl O0yUEHUS;

- UCIOJIb30BaHUE PA3NMYHBIX (POPM OpraHU3aALMH CaMOCTOSATEIbHOM
paboThI CTYJEHTOB: UHAUBUAYaJbHAS, TPYIIIOBasi, KOJJIEKTUBHAS;

- OpraHu3ainusi UHAUBUIAYAJIbHOM paOOThl CTYAEHTOB C YYETOM YPOBHS
IIOATOTOBKY;

- CUCTEeMAaTUYEeCKUN KOHTPOJIb 3HAHUN B Ipolecce o0ydeHus (mpoBepka
VHAMBHUIYyaJIbHBIX 3aJJaHUM, IPOBEIEHHE KOHTPOJIBHBIX PadOT, OMPOC MO TEMaM,
puéM J1abOpaTOPHBIX padoT).

IIporpammy pa3zpadoraJu: 7

Kapkux O.A., k.0.H.



PELNEH3UA

Ha padouyro nporpammy gucuuiuinebl 51.0.15 «Xumus oprannveckas»
OIIOII BO no nanpasJiennio 36.03.02 — 3ooTexHusi, HANPaBJIeHHOCTH (MPOPuJIb)
«HyTpunmoJsiorus u 6J1aronosyume ;KuBOTHbIX», «[IpoxykTHBHOE KHUBOTHOBO/ICTBOY,
(kBanuuKanus BHINYCKHUKA — 0aKaJaBp)

Ceperunoit .1., npodeccopom kadeapsl arpoHOMHUYECKOHN, OMOTOTUYECKON XUMUH H
panuonorun, ®I'BOY BO Poccuiickuii rocy1apcTBeHHbIN arpapHbiii yHuBepcuTeT - MCXA
nmenn K.A. TumupszeBa, JOKTOPOM OHMOJIOTMYECKUX HAyK (Janee Mo TEKCTYy PEIEH3EHT),
MpOBeACHA peleH3us pabouelt mporpammbl auctuiuimHbl b1.0.15 «XuMus opranudeckas»
OIIOIT BO mno wampaBienuto 36.03.02 — 3o00TexHus, HaNpaBIEeHHOCTh (MPOGUIIb)
«HyTtpunuonoruss u Onaromony4ue KHBOTHBIX», <«lIpoayKTHBHOE IKUBOTHOBOJACTBO,
(bakamaBpuar), pazpadorannoii B ®I'bOY BO «Poccuiickuii TOCyJapCTBEHHBIH arpapHbIi
yauBepcuteT — MCXA nmenu K.A. TumupsizeBay», Ha kadenpe xumun (pazpadoruuk Kapkux
O.A., moueHT Kadenpsl XUMUH, KaHAUIAT OMOJIOTHYECKIX HAYK).

PaccmoTpeB mpencTaBieHHbIE Ha PELEH3UI0 MaTepuaibl, PELEH3EHT MpHILIET K
CJIEYIOIIHUM BBIBOJAM:

1. [IpenbsBnennass pabouas mnporpamma aucuumiuHel b1.0.15  «Xumus
opranudeckas» (nanee mo Tekcty llporpamma) coomeemcmeyem tpedoBanusim ®I'OC mo
HanpasieHuto 36.03.02 — 3ootexnusa. Ilporpamma codepoicum Bce OCHOBHBIE pazJieibl,
coomseemcmeyem TpeOOBAHUSAM K HOPMAaTUBHO-METOAMYECKUM JOKYMEHTaM.

2. [IpencraBnennas B Ilporpamme axmyansnocms y4eOHOW NUCHUIUIMHBI B
pamkax peanuzaiuu OITOII BO re noodnescum comnenuio — TACIUTUINHA OTHOCUTCS K 0a30BOI
yactu yuebHoro nukia — b1.

3. [IpencraBnennsie B IIporpamMme #enuw JUCUMIUIMHBL COOMEEMCmMEYIOm
tpeboBanusiM @DI'OC Hampasnenus 36.03.02 — 3ooTexHus, Tak Kak pa3paboTaHa c
MIPUMEHEHUEM COBPEMEHHBIX IIM(PPOBBIX MHCTPYMEHTOB U pPAa3JIMUYHBIX POrPAMMHBIX
IIPOJYKTOB

4. B coorserctBunm c¢ Ilporpammoit 3a gucuumiuuHod b1.0.15 «Xumus
OpraHHYecKas» 3aKperuieHo 2 komnemenyuu. J{ucuummzaa b1.0.15 «Xumus oprannueckasn»
u npeacTasieHHas [IporpamMma cnocobna peanuzosams ux B 00bSBICHHBIX TPEOOBAHUSX.

3. Pe3ynomamut 06yuenusn, npeacrasieHHsle B [I[porpaMMe B KaTeropusx 3HaTh,
yMeThb, BIAACTh coomegemcmeyom CHelupuKe W  CONEPKAaHUI0 TUCHUIUIMHBI |
0EMOHCMPUPYVIOM 803MOHNCHOCHb TIOIYUYEHHUSI 3asIBJICHHBIX PE3YJIbTAaTOB.

6. Obmas Tpyaoémkocts aucuumauHel b1.0.15 «Xumus opranuueckas»
cocraBisieT 3 3a4€THbIX equHUIb! (108 yacoB).

7. Wudopmaiiis o B3aUMOCBS3M HW3Y4YaeMbIX JIUCHUIUIMH M BOMPOCAM
UCKIIIOYEHHUS]  AyOIMpOBaHUS B COJIep’KaHUuU JUCLUIUINH coomsemcmaeyem

nevctButenbHocT.  uciummaa b1.0.15 «Xumusg opraHuyeckas» B3aMMOCBSI3aHa C
apyrumu aucuuiimHamu OITOIT BO u YyeOHoro mnana mo HampasieHuto 36.03.02 —
300TeXHHUS U BO3MOKHOCTh TyOIHPOBAaHUS B COJEPIKAHUU OTCYTCTBYET.

8. IIpencraBnennas IIporpamMmma mpeamnosiaraeT UCHOJNIb30BaHUE COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJOTHI, UCIIOIB3yEMBIC TIPH PeATH3allMKA PA3TUIHBIX BHIOB y4eOHOM
paboTer. @opmbl 00pa30BaTENbHBIX TEXHOIOTHI_coomeemcmeayrom crieiu(GrKe TUCIUTIIHHBL.

9. IIporpamma mucummummesl b1.0.15 «Xumus opranndeckas» npeanonaraer 4
3aHATHUS B UHTEPAKTUBHOU (opMme.
10. Bunpl, conepxanue U TpyI0EMKOCTh CaMOCTOSITEIFHON PabOThI CTYJICHTOB,

npencrasieHHble B [Iporpamme, coomsemcemayiom TpeOOBaHUSIM K TOATOTOBKE BHIMTYCKHHUKOB,
coaepxammmcs Bo ®I'OC BO nanpasnenus 36.03.02 — 3ooTexHus.

11. [IpencraBinennple W omnucaHHblie B [Iporpamme ¢GopMbl mexyujeti OLEHKU
3HaHUN (TeCTUpPOBaHWH, 3ammuTa JabOPATOPHBIX paboT), coomeemcmayom CrenuPUKe
JUCHUITIIMHBI U TpCGOBaHI/IHM K BBIITYCKHUKAaM.

®opMa MPOMEKYTOUHOIO KOHTPOJIS 3HAHUN CTYACHTOB, IIPEAYCMOTPEHHAs




[TporpamMmoii, ocymecTBisiercss B ¢GopMe 3adera ¢ OLIEHKOH, YTO coomeemcmeyem
CTaTyCy AMCIMIUIMHBI KakK JUCIUIUIMHBI 0a30BOM yactu yuyeOHoro mukima — bl ®I'OC
HarpasiieHus 36.03.02 — 3ooTexHusl.

12. ®dopmbl OLICHKM 3HaHUH, nipeacTaBieHHble B [Iporpamme, coomeemcmeyrom
crenuQuKe JUCIUTIIMHBL M TPEOOBAHUSAM K BBIITYCKHUKAM.
13. Y4eOHO-MeTondYecKoe obecreueHne JUCIUIUTHHBI TPECTaBICHO: OCHOBHOM

nuTepaTypol — 3 mcrouHuka (06a30BbI y4eOHMK M y4eOHOTO MOCOOHS IO OPraHUYEeCKOM
XUMHH), TONOJHUTENIBHOMN JTUTEPAaTypoil — 3 HAMMEHOBaHUS, METOAUYECKUMHU YKa3aHUAMHU — 3
ncTtouHuK, IHTepHeT-pecypchl — 20 UCTOYHUKOB M coomeemcmayem TpedboBanusm OI'OC
Harnpasienus 36.03.02 — 3oorexHust.

14. MartepuanbHO-TeXHUYECKOEe 00ecreyeHne AUCHUILUIMHBI  COOTBETCTBYET
cneruduke aucuurnHbl b1.0.15 «Xumus opranndeckas» u 00ecreynBacT UCIOJIb30BAHNE
COBPEMEHHBIX 00Pa30BaTEIbHBIX, B TOM YHCJIE HHTEPAKTUBHBIX METOJOB O0YUYECHHUS.

15. Meronuyeckue peKOMEHJAUN CTYJEHTaM U METOAMYECKHE PEKOMEHAALNU
mpernojaBaTeNisiM IO OpraHu3aluu OOy4eHHs MO AMCLUUIUIMHE AT MPEACTaBICHHE O
cnenuduke odydenus no qucrumuinae b1.0.15 «Xumust opranudeckasy.

OBULIUE BbBIBO/bI

Ha ocHoBaHuU ITPOBEIEHHON pELIEH3UU MOKHO ClIeaTh 3aKJIIOUYEHHE, YTO XapakTep,
CTpyKTypa H© coaepxkaHue paboueil mporpammbl aucuuiuinabl  b1.0.15  «Xumus
opranuueckas» OIIOII BO no Hampasinenuto 36.03.02 — 300TexHHs, HaINpaBIEHHOCTb
(mpodpunb)  «Hytpummornorus u  Onaromoiiyuue — KUBOTHbIX»,  «lIpoaykTuBHOE
’KUBOTHOBOJICTBO» (KBaJIM(UKAIKUS BBITYCKHHKA — OaKanasp), paspaborannas Xapkux O.A.,
JOLEHTOM Kadeapbl XMMUHU, KaHAUAATOM OMOJIOTHYECKUX HAYK, COOTBETCTBYET TPEOOBAHUSAM
®I'OC BO, coBpeMeHHBIM TpeOOBAHHMSIM KOHOMHUKHU, PbIHKA TpyAa MU IO3BOJHUT MpH €&
peanu3aIiy yCIenHo 00ecnednTs GOPMHUPOBAHUE 3asIBICHHBIX KOMIICTCHITHH.

Penenszent: Ceperuna N.W., npodeccop kadeapsl arpOHOMAYECKON, OMOTOTUUECKON
XUMUU U PAIAOIOTUU, POCCUICKHIN IOCY1apCTBEHHBIN arpapHbli YHUBEPCUTET -
MCXA nmenu K. A. TumupszeBa, JOKTOp OMOJOTHYECKUX HAYK Py :

« 27 » aBrycta 2025 r.




