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Pabouast mporpamMma cocTaBiieHa C y4€TOM TpeOOBaHUIA:

o beaepanbHOrO TOCYIapCTBEHHOTO 00pa30BaTEIBHOIO CTaHAapTa BBICIIETO 00pa3oBaHUS
no cnenuanbHocT 36.05.01 Berepunapus, yTBEpXkKAEHHOIO IpuKa3oM MuHHCTEPCTBA
obpazoBanus u Hayku P® ot 22 centsops 2017 r. Ne974;

o NOpsiIka OpTraHU3allil M OCYIIECTBICHHS 00pa30BaTENbHONW JEATEIBLHOCTH IO
o0pa3oBaTeNbHBIM IpPOTpaMMaM  BBICHIETO O0pa3oBaHHsl — MporpamMmaM OakajaBpuaTta,
nporpaMMaM CHeLMalIuTeTa M IporpaMMaM MarucTparypbl, YTBEpPXKIEHHOI'O IPHUKA30M
MunucrepcerBa oopazoBanus U Hayku PD ot 06.04.2021 r., Ne 245;

o npodeccuoHaabHOro cranaapra «PaboTHHK B 00JacTH BETEPUHAPUU», YTBEPHKAECHHOIO
MuHHCTEpCTBOM TpyAa U colranbHOM 3amuThl PO ot 12 okta6ps 2021 r. Ne712n

[IpenogaBareny, MOArOTOBUBIIKE PAOOUYIO MPOTPAMMY:

KaH[. OHOJI. HAYK, JOLEHT A.K.IluBoBap

Pabouas mporpamma paccMoTpeHa Ha 3aceqaHuu Kadenpbl xumuu (mpotokon Ne 9 ot «15»
anpens 2025 r.).

3aBenyrommii kadgeapou A.K. IluBoBap

Pabouas nmporpaMma peKOMEHJ0BaHa K HCIIOJIb30BAHHUIO B yIEOHOM IIPOIIECCE METOANYECKON
KoMmuccuel (akynpTera BeTepuHapHoi MenuiuHbl (potokos Ne 9 ot «30» anpens 2025 1.).

IIpeacenaresb MeTOANYECKONH KOMHCCHH M.H.I'epmaHeHKO

PykoBoauTe b 0CHOBHOM NPO(ecCHOHATBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl JL.IO. HecrepoBa




1. Hpeamer. Lenau u 3agaun TUCHUIINHBI, €€ MECTO B CTPYKTYype
0o0pa3oBaTe/IbHOI NMPOrPaMMBbI

Oprannyeckasi 1 pU3KOIIONIHAT XUMHUS — TUCHUIUIMHA, U3yYalolasi COSTUHEHUS
yriaepoja ¢ APYTUMU dJIEMEHTaMHU, 3aKOHBI, KOTOPBIM MO TYHHSIFOTCS TPEBPAICHUS ITHX
COeIMHEHUH U BIUsHUE PU3ndYeckuX (PakKTOPOB HA MPOTEKAHUE XUMUYECKUX PEaKLIUH.

IIpenmMeToM AUCHMILUIMHBI SBIISCTCS XUMHUYECKHA COCTaB OPraHUYECKHX COCTUHEHHH,
orpeziefieHue UX CBOWMCTB, 3HAYCHHE B CYLICCTBOBAHUM KUBOU CUCTEMbl U (PU3NYECKUE 3aKOHBI
Pa3IMYHBIX TPEBPAIICHUN OPTaHNYECKUX CHCTEM.

Leabo AUCHMILUIMHBI sBISETCS CHOPMHpPOBATH y CTYACHTOB CHUCTEMY 3HaHHA 00
OCHOBHBIX OPraHWYECKHX BEIIECTBaX, WX 3HAYCHHH KAK KOMIIOHEHTOB KJICTKH, TKaHH,
opranu3ma, 00 OOLIMX 3aKOHAaX WX TIOBEJCHHS B KUBOM CHCTeMe, O Ipoleccax u
COTMPOBOKIAOIINX MX (PU3HUECKUX SBICHUSIX, XaPAKTEPHBIX JUIS )KUBOW CHCTEMBI.

OCHOBHBIMH 32]a4aMU U3YYCHUS TUCIUILIUHBI SBIISIOTCS:

- TIOJIyYEHUE TCOPCTHUYECKUX 3HAHUHM O XUMUYECKOM COCTAaBE KJIICTKH U OPTaHH3Ma;

- OCBOGHHE BOIPOCOB BO3MOKHOCTH CaMOIIPOM3BOJIbHBIX TMPEBpAIICHUN B >KUBOMI
CUCTEME;

- HU3y4eHHue BoIpocos nosenenus BMC;

- TIONy4YeHHE TEOPETUYECKHX 3HAHWUH 00 OpPraHMYeCKHX BEIIEeCTBaX, WX CTPOCHUU U
3HAYCHHH.

MecTo AMCHUIUIMHBI B CTPYKType 00pa3oBaTe/ibHO mNporpamMmbl. JlucuurinHa
«Oprannueckas U (QpU3KOIIIOUIHAS XUMUS» OTHOCUTCS K 6aszoeoul dactu (b1.0.18) ocHoBHOM
npodeCCHOHAIBHON 00pa30BaTEeIbHOM MPOTrpaMMBbl Beiciiero oopazosanus (gaiee — OITOIT BO)
1o HarnpabyieHuto nmoarotoBku 36.05.01 «Berepunapus».

OcHoBpiBaeTcsi Ha 0aze nuciuIuMHBI «Heopranwdeckas W aHATMTHYECKAS XHMHS.
JlucuuninHa 4uTaeTcs BO BTOPOM CEMECTpe U MPEIIIeCTBYeT NUCHUIUIMHE. «buonornueckas
XUMUSD U KYPCY CICIHATBHBIX JTUCIUTIIHH.

[TpenmectByetr 610Ky 3 ['ocymapcTBeHHas utoroBasi atTectanus «lloaroroBka u 3amura
BBITTYCKHOM KBaJIM(PuKanoHHOM padoTel» (B3.01).



2. llepeyeHb IUIaHUpPYEMBIX Pe3yJabTATOB 00y4YeHHMs MO AMCHMILIMHE,
COOTHECEHHBIX C IUIAHUPYEMbIMHU Pe3yJIbTATAMHU OCBOEHUSI 00pPa30BaTeIbLHOM
NporpaMMbl

Koabi DopMyJIHPOBKA HNuaukaropsl nocruxenns | Ilnanupyemblie pe3yabTaThl
KOMIIEeTeHI M KOMIIETEeHIIMH KOMIIETEHIIHU 00yueHHust
OIIK-4 Cnocoben ob6ocnoBbiBaTh | OIIK-4.1 IpUMEHSET | BHATH! TEOPETHYCCKUE

U pEalM30BBIBAaTHL B |OCHOBHBIE €CTECTBEHHBIE, | OCHOBBI OpraHU4ecKOin
npodeccuoHanbHOM OHOJIOTHYECKHe U | XUMUH, OCHOBHBIE
JIeATETbHOCTH npodeccnoHabHbIC BOIIPOCHI OOMEHA BEIIIECTB
COBPEMEHHBIE MOHSATHUS, U DHEPrMM B  KUBOWU
TEXHOJIOTUH C | COOTBETCTBYIOIIHE CUCTEME€ U BO3MOXXHOCTb
HCIIOJIb30BaHUEM TE€XHOJIOTUH U | UX IPUMEHEHUS;
npuoOpHO- METOJ0JIOTUH yMeTh: MPUMEHSTH
WHCTPYMEHTAILHOW 0a3bl | MCCIeI0BaHUH, OCHOBHBIE  33aKOHBl WU
u WCII0JIb30BaTh | COBPEMEHHYIO METOABbl  OMOXUMHUYECKHX
OCHOBHBIE €CTECTBEHHBIE, | IPUOOPHO- uccae0BaHUI JUTSL
OuosIoTYeCcKre U | MHCTPYMEHTAJIbHYIO 0a3y | pelieHus 3a7a4
npodeccuoHanbHbIe npu pelieHnu | mpodecCuoHaIbHON
MOHSITHS, a TaKke | 00IenpodecCHOHATBHBIX | IS TSILHOCTH,
METOAbl TpPH PELICHUH | 33124 HMeTh HABBIKH BJIaJICHUSA
o01enpogecCuoOHAIBHBIX TEOPETHUYECKUMU
3a1a4 OCHOBaMH OHOXMMHH B
npoQeCcCHOHAIBHON
JIeATEIbHOCTH.

3. O0bém AuCUMIVIMHBI U BUABI YUeOHOii padoThI
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O01mas TpyA0EMKOCTh TUCIUILITUHBI, 3/108 3/108 -
3ay.eJl./4acoB
KoHTtakTHas paboTa, 4acoB: 40 40 -
- JICKITNH 16 16 -
- IPAaKTHYECKHE 3aHSTUS - - -
- 1a0opaTopHbIe PabOTHI 24 24 -
CamocTosTeapHas padoTa, yac 68 68 -
Bun npoMexyTo4HOM arTecTanuu (3a4éT, 3a4er 3ayer -
PK3aMEH)




4, Coaep:kanue TUCUUITHHBI

4.1. Pazennbl AMCHUILIMHBI U BUAbI 3aHATHH (TeMaTHYeCKUM IJIaH).

rlﬁl Pa3nen muciuIninHbl JI I13 JIP CPC

ouHas popMa 0OydeHUs

Paznen 1. Oprannyeckast Xumust 10 - 14 40

Tema 1. OcobennocTtu aroma yriepoaa. Kimaccuduxarmst 4 i 4 20

OpPraHMYECKUX BEIIECTB. YTJIEBOJIOPOIbIL.

Tema 2. Kucnopoaconep:xarue MIPOU3BOJHBIE.

A30TCOJZIepKalllie TPOU3BOJHBIC. YTIeBOABL. JKuUpbl ¥ 6 - 10 20

Macia. benku. ['eTeponukinyeckue COeTMHEHUS.

Paznien 2. OuskoiutonHas XUMUS 6 - 10 28

Tema 3. OCHOBHBIE TOHSTHS M 3aKOHBI (PU3UUECKOM 3 i 5 14

XUMUH.

Tema 4. Cucrtemsl, ux kinaccudukanus. Komnouansie

pactBopbl. CTpOEHHE KOJUIOMJHOM wYacTulbl. PacTBOpHI 3 - 5 14

BMC

3aouHas (hopma 0OydIeHUS

O04YHO-3a04Hast popmMa 00ydeHus

4.2. ConepxaHue pa3/iesioB y4eOHOM AUCHUNIIMHBI

Pazpnen 1. «Oprannuyeckass XuMus»
Tema 1. Ocobennocmu amoma yznepooa. Knaccugukayun opzanuueckux eeuyecme.
Yenesooopoowt.

1.1. Teoperuueckue ocHOBBI oprannyeckoi xumuu. Teopus Byrieposa, coBpeMeHHas
TEOPHS CTPOEHUS OPraHUYECKUX coeMHeHni. KpaTkas ucTOpust pa3BUTHSI OPraHUYECKOW XUMUMU.

1.2. Knaccudukanuss oOpraHuYecKd COSAMHCHHMNA. YTieBoaopoasl. HomeHkiatypa
Haxoxnenue B mpupone.

1.3. Amudarudekue yrieBogopoabl. Ankanel. Omnpenenenue. OOmas ¢opmyna.
N3omepus. Ankunsl. [Tonydenue. ®@usnueckue cpoiictBa. CTpoeHUE, paguKadbHbIA MEXaHU3M
XUMUYECKUX TpeBpamieHuii. Peakmuu 3amernieHus: (TaJloreHUPOBaHHE, CYIb(QUpPOBaHUE),
OKUCJICHUS, TIPEBPAIICHUS ITPH BHICOKUX TEMIEpaTypax (KPEeKHHT, TUPOIIU3).

1.4. HeHnaceleHHble YriieBOoAOpOabl: AJKeHbl, ANKuHBL, [lueHoBble. OmnpeneneHue.
Ob6mas dopmyna. M3omepus. Homenknarypa. @usnueckne cpoiictBa. [lomydeHne: KpeKHHTOM,
MUAPOJIU30M U JETHJPUPOBAHUEM aAJKAHOB, M3 CIHMPTOB, rajoreHONpou3BoJHbIX. CTpoeHue u
XUMHUYeCKHe cBoicTBa. Peakuuu 5>1neKTpoUIbHOTO NPUCOEIWHEHUS BOJOPOJA, TIaJOTEHOB,
raJlor€HOBOJIOPO/IOB,  BOJABI. MeEXaHW3M U  HampaBlieHWE MNPUCOSAMHEHUsS  (IIPABHIIO
MapkoBuarkoBa). Oxwucinenne. llomumepusamus. Ankusabl. Omnpenenenue. OOmas dopmyna.
N3omepust. Homenknarypa. ®usnueckue cBoiictBa. [lonydeHue: U3 raJoreHOnpou3BOAHBIX, U3
KapOuJa Kajbllks, MUPOJIU30M YTIeBOJA0poaAoB. CTpoeHHEe W XMMHYECKHE CBOMCTBA. Peakmum
ANEKTPOGUITHHOTO u HYKJI€O(UITHLHOTO IIPUCOEAVHEHMSL: BOZOPOJA, raJIOr€HOB,
raJlor€HOBOJIOPO/IOB, BOJBI, CHHWIBHOM KHCIOThI. OkucieHue u nonumepusanus. OOpa3oBaHue
anetrwieHuA0B. Ankaauenbl. Omnpenenenue. OOmas ¢opmyna. Kiaccudukamms. M3omepus.
Homenknarypa. ®usudeckue cBoiicTBa. [lomydeHue, CTpoeHHME U XHUMHYECKHUE CBOMCTBA
AJIKAJUEHOB C COMPSHKCHHBIMU JBOMHBIMU CBSI3SIMU: PEAKLIUU TPUCOCIUHEHUS U TIOJTUMEPU3ALIUH.




1.5, Tluxnnueckue, apoMaTudeckue yrieBogoponbl. lLlukmoankansl. OnpeneneHue.
O6mass dopmyna. Homenknatypa. ®Pusmueckue cpoiicTtBa. I[loHsATHE 00 OTHOCUTEIHHOM
MPOYHOCTH LMUKIOB M HMX KOHpopmanusax. Haxoxaenue B MpHpOJE U CHOCOOBI MOITYyYEHUS.
XHWMHYECKUE CBOWCTBA: JEHCTBUE TAJIOT€HOB, JIETUAPUPOBAHUE, OKHUCICHHE. ApEHBI.
Onpenenenne. OOmas dopmyna. Kuaccupukanusa. OpHosimepHbie  apeHbl.  M3omepus.
Howmenknarypa. Haxoxaenue B mpupoje. BbiaeneHue u3 NpoayKTOB CyXOW NMEPETrOHKHU YTJICH,
nosrydaenue peaknueit @punens-Kpadrca, u3 ankaHoB, alIKWHOB, HUKIOATAKaHOB. DU3NYECKUE
cBoiictBa. CTpoeHne M XUMHYECKHE CBOiicTBa. Peakuuu 531eKTpoPUIBHOTO 3aMelleHUs:
HUTPOBAHUS, TaJOTCHUPOBAHU, CynbhupoBaHus. BrusHue 3amectuTeneii Ha HampaBlIeHHE U
CKOPOCTb peakIuil 3aMelienus. Peakunu npucoenuHeHus, okucienus. Ilonstue o MHOrosiiepHbIX
apeHax ¢ KOHJECHCUPOBAaHHBIMU SIJJPAMHU.

Tema 2. Kucnopoocooeprycawue npouzeoonvle. Azomcooepiricaujue npou3BooHbvle.

Yenesoowl. ZKupvt u macna. benku. I'emepoyuxkiuueckue coeOuneHus.

2.1. Couptel u ¢enonbl. Onpenenenue. Kmaccudpukanus. M3omepus. Homenkmarypa.
Opnoatomuble cnupThl. llodydeHue TrUAPONM30M TaJlOr€HONPOU3BOJAHBIX, THIpaTaluen
AJIKEHOB, BOCCTAHOBJICHHEM KapOOHHWIIBHBIX coeanHeHud. dusznueckue cBoicTBa. Bomopoanas
CBS3b M €¢ BIUSHHUE Ha TemIepaTrypy KumneHus cnuptoB. CrpoeHue. XMMUYECKUE CBOMCTBa:
B3aUMOJICCTBME CO  LIEJOYHBIMM  METAJJIaMH, TaJOT€HOBOJOPOAHBIMH  KHUCJIOTaMH,
ramoreaugamu  gocdopa. CroxkHbie 3GUPHl  OPraHUYECKUX W MHHEPAIBHBIX KHCIOT.
Herunparanus, OKUCIEHUE M JeruapupoBaHue cnupTtoB. [loHATHE O BBICIIMX CIOHPTaX.
Henacpiennsle cnuptbl. MHoroaromssle cnuptbl. ®Pusnueckue cpoictBa. OcobeHHOCTH
XUMHYECKHX cBoicTB. OOpa3oBaHHE HEMOJIHBIX M TMOJHBIX MPOU3BOAHBIX. OKHUCIEHUE.
Herunparauus. Ilonukonnencauus. llonsthe o cnuprax BbICHIEd aTOMHOCTH. {OEHOJBI.
Brinenenne u3 kaMeHHOYrolbHOUM cMoibl. CTpoeHre W Xumudeckue cBoicTBa. OOpa3zoBaHuHe
deHonsaToB, okucneHne. KauecTBeHHbIE peaki: OPOMHUPOBAaHUS U KOMIUIEKCOOOpPa30BaHUS C
xnopunom xenesa (III). IIpocteie aguper. CTpoenue, nzomepus u HomeHkiarypa. [lonyuenue u3
CIIUPTOB, W3 aJKOrojsiToB (eHossaToB. dusnmyeckue cBoiicTBa. OCOOEHHOCTH XUMHUUYECKHX
CBOMCTB. YCTOMUMBOCTh K THAPOJHU3Y, paclIeleHHe MeTaulMueckuMm HarpueM. Ilonarue o6
OpPraHMYECKUX OKHCSIX, IEPEKUCAX U TUAPONEPEKUCIX, THOJAX U Cylbpuiax.

2.2. Anpnerunbl M KEeTOHBL. Anpaeruasl u KeToHbl. Ompenenenue. Kiaccubukanms.
Homenxknarypa. M3omepus. IlomyueHue u3 CHUPTOB, AMTajlOre€HONPOU3BOJHBIX, AJKHHOB,
OKCOCHHTE30M U3 alkeHoB. Puznueckue cBoiicTBa. CTpOEHNHE U XUMUYECKUE CBOWCTBA. Peakunn
HYKJIEOQUIBHOTO MPUCOEIUHEHUS: CUHUIBHOW KHCJIOTHI, CIMPTOB, TMIpOCyilbdUTa HATpHS,
ammuaka, Bojgoponaa. Oxkucinenue. Peaknum koHzpeHcauuu. OTivuue CBOWCTB @JIbJIETMIIOB OT
cBoiicTB keToHOB. [lonmumepuzanus anpaerunoB. OOliee MpencTaBICHHE O HENpPEeAeTbHBIX
OKCOCOETMHEHHUSX.

2.3. KapbOonoBble KkHCIOTBI W uX mpou3BoaHbie. Omnpenenenne. Kiaccudpukarms
KapOOoHOBBIX kucaoT. M3omepus. Homenkmarypa. OnHOOCHOBHBIE KapOOHOBBIE KHCIOTHI.
[TonyueHue OKHMCIIEHHMEM aJKaHOB, CHUPTOB, aJbJAETUAOB, OKCOCHHTE30M. dusnueckue
cBoiictBa. CrpoeHne u xumuueckue cBoiictBa. KucnorHocts. OOpa3zoBaHHMe COJEH.
OOpa3oBaHre (QYHKIIMOHAIBHBIX IPOU3BOJHBIX KapOOHOBBIX KHUCIOT (CIOXKHBIX 3(QHUpPOB
AQHTUAPUAOB, TaJTOr€HAHTUAPUAOB, aMHI0B). OkucieHne. OCOOEHHOCTH XUMHUYECKHX CBOMCTB
HEeNpeaeNbHbIX KapOOHOBBIX KHCIOT, nonuMepu3anus. OcoOEHHOCTH XHUMHUYECKHUX CBOMCTB
JIByXOCHOBHBIX KapOOHOBBIX KHCIOT. OKCO- U OKCHUKHCIIOTHI.

2.4. Jlununer. Hefitpanbuenii sxup CtpykTypa u Kiaccubukanus. HacelmeHHbIE |
HEHACBILICHHBIE KHUCIIOTHI, BXOASIIME B cocTaB upoB. [lomydenue m csoiictBa. Ilonarue o
MBbLIaX.

2.5. VYrneBoasl. Ilpocteie u cnoxuble. Onpenenenue. IIpocTeie (MOHOCaxapuibl) U
CIIOXKHBIE (OJIUrocaxapuiibl, IoJucaxapuisl) yriaeBoabl. Monocaxapuabl. Kiaccudukamus.
Crpoenne — okcukapOoHMIbHAs (LeTHas) U nosyaneTanbHas (mukianyeckast) Gopmbl. CiocoOb
M300paKeHHsI MOJIEKYJ MOHOCaXapHuI0B: MPOEKIMOHHBIE U TIepcrieKTUBHbIE popmybl, D-u L-, -
u - (opmbel MoHOcaxapunoB. KompuaTouenHas Ttayromepusi MoHoOcaxapuioB. Dusmueckue



CBOMcTBa. XUMHUYECKHE CBOHCTBA. Peaknuum OKHUCICHHS, BOCCTAaHOBICHHS, O0Opa3oBaHUE
caxapaToB, aJKUJIMPOBAHUE U AIMIIMPOBAHME MOHOCAXapHUIOB. [ TMKO3UABL. - U - TJIMKO3HUHAS
CBs3b. Onumepusanusi. PochopHOKUCITBIE dPUPBl MOHOCaxapuaoB. AmMuHocaxapa. CTpoeHue.
Haxoxnenue B mpupozae. Onurocaxapuisl. HeBoccTaHaBnuBaromue (caxaposa, Tperaigosa) u
BOCCTaHABIIMBAIOIINE Jaucaxapuabl (ManbTO3a, Meioduo3a, nakro3a). CocrtaB, CTpOeHHE.
Konbuaro-nienHass TayroMepuusi BOCCTAHABIMBAIOIIMX JIMCAXapUAOB. XHUMUYECKHE CBOWCTBA.
Haxoxnenne B npupone. Ilonstue o romomnonucaxapuaax (Kpaxmas, TIJIUMKOIE€H, XHUTHH,
1EJUTIONI03Q).

2.6. AMuHBI, aMUHOKHCIOTHI, Oenku. Ompenenenue. Kiaccuduxanms, wuzomepus u
HoMmeHkiatypa. dusnyeckue cpoiicTBa. CTpoeHne M XMMHUYECKHe cBoicTBa. OOpa3oBaHUE
coyiel. AJNKWIUpOBaHWE U anuiIupoBanue. JleiicTBUE a30TUCTOM KHUCIOThI. AMHHOKHUCIIOTHI.
Onpenenexue. Kiaccudukanms. N3omepus. Howmenxkiarypa. [Tonyuenue u3
raJloTeH3aMeIeHHbIX KHCIIO0T, MeToioM LlITpekepa-3eaMHCcKoro, u3 HenpeaeabHbIX KapOOHOBBIX
kucinor. dusmueckue cpoiictBa. I[lonstre o OunonsipHoM uoHe. M3037ekTpuueckas TOYKa.
Crpoennie u XuMudeckue cBoicTBa. AmdoTepHOCTh. Peaknum KapOOKCHIBHOW T'pYTIIBL:
oOpa3oBaHHe CoOJIeH, CIOXKHBIX A(UPOB, AeKApOOKCHIMPOBAaHME. Peakiuum aMHUHOTPYIIIBL:
o0Opa3oBaHHE COJIEH, aJKUIMPOBAHUE, PEAKLMs C a30THCTON KuciaoToi. Peaknuu ¢ yuyactuem
KapOOKCUJIPHOM W  aMHUHOTPYII: KOMIUIEKCooOpazoBaHue. Peakuuss -aMHUHOKHUCIOT €
HUHTUIpuHOM. OOpa3oBaHHe IMENTUIOB, PEAKIIMM C yYaCTHEM pPaJMKaJIOB (LIBETHBIE peakluHu,
oOpa3oBaHue cBs3eil B cTpykType 6enka). Onpenenenue. [IpocTsie u cnoxnbie 6enaku. CTpoeHue
nenTuaHoN cBs3u. llepBuuHas, BTOpUYHAs, TpeTUYHAass M YETBEpPTUYHAs CTPyKTypa Oeika.
DNeMEeHTHBI CcOCTaB M MOJeKylsipHas Macca. Dusmko-xumudeckue cBoicTBa. benku kak
HOJIMAJICKTPONIUTHL. M303mekTpuyeckast Touka. KoJutonmHbele CBOWCTBA OEIKOBBIX PacTBOPOB.
Bnusnue Ha pacTBopuMOCTh O€IKOB HX aMUHOKHCIOTHOIO cocTaBa, pH, Hamuyus
AIIEKTPOJIUTOB, Temreparypsl. Jenarypanus. CriocoOsl Tuapon3a Oernka.

2.7. Tereponuknnueckue coenuuenus. Onpenenenue. Knaccudukaius. ApoMaTHuHOCTbD.
Kucnorno-ocHoBHbie cBoicTBa. (OCOOEHHOCTH XMMHYECKHUX CBOWCTB TMSATHYIECHHBIX U
HIECTUWICHHBIX ~ TeTEPOLUKINYECKUX  coequHeHud. [loHsTHE O  TeTepolUKINYECKHUX
COEIMHEHUSX C KOHJACHCUPOBAHHBIMU siipaMu. CTpOeHHE U UX POU3BOJIHBIE.

Pasznea 2. «Du3koL10MIHAT XUMUSD>

Tema 3. Ocnoenvie nonamus u 3aKoHsl uzuueckol Xumuu.

3.1. [Ipeamer u 3a7aun XUMHUECKOH TepMoanHaMUKU. OCHOBHBIE TIOHATHUS: CUCTEMA U €€
BUJbl (M30JIMPOBAHHBIE, 3aKPBITHIE, OTKPBITHIE, aUAa0ATUYECKU H30JHMPOBAHHbBIE), COCTOSHUE
CHCTEMBI, MapaMeTpbl COCTOSHHS, (PYHKIMM COCTOSHHMS M Ipolecca. TepMoauHaMHU4YecKoe
paBHOBecHe. TepMoauHaAMUUECKHE MPOLIEcChl: 00paTUMbIE U HEOOpaTUMbIE, CAMOIIPOU3BOJIbHBIE
U HecaMomnpou3BoJbHbIe. TermnoBbie 2P deKThl: 00pa30BaHUS U CTOPaHHs BEIIECTB, arperaTHBIX
IpEBpaLeHNH, peakliuu HeHTpaau3aluu, pacTBOpeHus U ruapatanu. CTaHIapTHbIE TEIUIOTHI.
Tepmoxumuueckne ypaBHeHUs. llepBblii 3aKOH TepMOAMHAMUKH. YacTHbIE clydau NEPBOTO
3aKOHa TEPMOAMHAMMKHU. BHYTpeHHss1 sHeprus, Temiora u padora. TemnoTsl mpoleccoB mpu
IOCTOSIHHOM O0BbEeMe M JaBJCHHUHU, COOTHOIICHHWE MEXIy HMMHU. ODHTanblnusa. 3akoH [ecca.
CnenctBusi u3 3akoHa ['ecca. 3aBUCMMOCTh TEIUIOBOTO 3(deKkra oT TemmnepaTypbl. MoispHas
TEIIOeMKOCTh. YpaBHeHHs Kupxroda. Kamopumerpus. Pacyer craHmapTHBIX TeIIOT
XUMUYECKUX PEaKIMi M0 CTaHAApTHBIM TEIJIOTaM O0pa30BaHUS M CrOpaHUs BemecTB. Bropoit
3aKOH TEPMOJUHAMUKUA. OHTpOMHUA — (QYHKIUS COCTOSHUS cucTeMbl. CTaTUCTHYECKOe
HCTOJIKOBAHUE TOHATUS AHTponHH. CBSA3b SHTPONUU C TEPMOJWHAMUYECKOW BEPOSITHOCTHIO.
[IpumeHeHHne BTOPOro Hayajla TEPMOAWHAMHKH K HM300apHO- (M30XOpPHO-) H30TEPMUYECKUM
npoueccam. Tepmoaunamuueckue QyHkuuu. OHeprusi [ub60ca, sHeprus [enbmrosbia.
TepMoanHaMuuecKass TEOpUsT XUMHUUECKOTro cpoAcTBa. OmpeeseHne HanpaBleHus Ipouecca 1
yCIIOBHM paBHOBecHs. MakcuMmanbHass pabota mporecca. l[lomesnas pabota. V3MeHeHwue
SHTPONUU B HW30JUPOBAHHBIX CHUCTEMaxX. BBIYUCIEHUS DSHTPONUU TPU HU30TEPMUUYECKUX
mpoueccax M ¢ M3MeHeHHeM TemmepaTryphl. lloHatusa: ¢asza, 4MCIO KOMIIOHEHTOB, YHCIO
cTerneHeil cBo0obl. Y CI0BUA TEPMOIMHAMUYECKOTO paBHOBecUs Mexny (azamu. [Ipasuio das



['n66ca. PaBHOBecHss B OJHOKOMIIOHEHTHBIX CHCTeMax. TepMOJMHAMUYECKHE CBOWCTBA
pacTBOPOB.

3.2. KomnuratuBHble cBoiicTBa pactBopoB PactBopbl. [loHsiTHE 0 pacTBoOpax.
Paz6aBiienHble pacTBOpbl. PacTBopuMOCTh ra3oB. 3akoHsl Paynsa. Kpuockonus u 36ynuockonus.
Ocmoc. OcmoTrueckoe aaBieHre pacTBOpoB. 3akoH Bant-I'odda. bruonornyeckue mpoueccs u
ocMoc. M3ortonmueckuit kodpduuueHt. CrnocoObl BbIPKEHUS KOHLEHTPALMU PAaCTBOPOB.
Bydepnsie cucremsl. [lomydenune u cBoicTBa.

3.3. DnexkTpoxumus. OIEKTPOIPOBOJHOCTb PACTBOPOB 3JEKTPOJIUTOB. YJelbHas U
HKBHUBAJIEHTHAS 3JIEKTPOIIPOBOJHOCTD. DJIEKTPOJHBIE IPOLECCHI. JIBOWHOM 3JEKTPUUECKUM CIIOM.
VYpaBuenue HepHcra. DnekTpoiHble moTeHIManbl. Bogopoansiil anekrpos. ['adpBaHnyeckue u
KOHLEHTpAalMOHHblE 1enu. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE IOTEHIUANBL. JIEKTPOAbI
CpaBHEHHMs U MHAMKATOpHBbIE. [loTeHnmomeTpudeckoe onpezaenenue pH.

3.4. IlonaTue 0 CKOPOCTH XMMUYECKON peakuuu. BiusHue KOHIEHTpaluu Ha CKOPOCTh
XUMHUeCKUX peakuuil. Ilopsaok W MOJEKyIsIpHOCTh peakuui. BiusHue TtemiepaTypsl Ha
cKkopocTh xummuueckux peakuuit. [IpaBuno Banrt-I'opda. YpaBuenme Appenmyca. DHeprus
akTMBalMU. XHMMHYECKas KUHETHKAa M KaTauu3. Teopuss IPOMEXYTOUHBIX COEAMHEHHU.
I'OMOreHHBIN U reTepOreHHbIN KaTaJIns.

Tema 4. Cucmemst, ux knaccugukayua. Konnouounvie pacmeopv. Cmpoenue
Konnouonou wacmuywl. Pacmeoper BMC.

4.1. CBoOojHass »3Heprus CUCTEMbl M BeIMYMHA MOBEpXHOCTU. IlloBepxHOCTHOE
HaTsDKeHHe. AncopOLus Ha MOBEPXHOCTU pasjera JKUIAKOCTb - ra3. [loBepXHOCTHO-aKTHBHbBIE
BemiecTBa. YpaBHeHue ['nb6ca. I'mapodunbable U ruapodoOHbie moBepXxHOCTH. KpaeBoi yron
cMauuBaHus. AJNCOpOLUs Ha TBEPABIX MOBEpXHOCTAX. M3orepmbl aacopOrun. CopOunoHHBIE
nporecchl B OMOJOIMYECKMX CUCTeMax. XHMMHs JUCHEepCHbIX cucteM. JlucmepcHas ¢asza u
JHcTIepcuoHHas cpea. Kimaccupukanus TucepcHBIX CHCTEM.

4.2. Tlpuposa KOJUIOMIHBIX cHCTeM. MeToabl MHOJIY4YEeHUs KOJUIOMIHBIX pPacTBOPOB.
MonekynsipHO-KUHETHUECKHE CBOMCTBA KOJUIOMJHBIX CHCTEM. bBpoyHOBCKOEe JABHMXKEHHE.
Huddysusa. CenumeHTAMOHHOE paBHOBecHME. MeToAbl OUYUCTKH KOJJIOMIHBIX CHCTEM.
DNeKTpUYecKUe CBOICTBA KOJUIOMAHBIX cucTeM. CTpyKTypa ABOWHOTO CJIOSI Y TOBEPXHOCTH
KOJJIOWJHBIX YacTull. DNeKTpoKuHeTHueckue siBieHus. {uddy3nbii cioit. J[3eta-noreHuuant.
MuuennspHasi Teopusi CTPOCHHS KOJUJIOMJIHBIX pacTBopoB. KuHeTnmdeckas M arperaTuBHas
YCTOMUMBOCTB KOJUTOMAHBIX cucteM. Koarymsamus. CTabunu3anus KOJUIOUHBIX CUCTEM.

4.3. BICOKOMOJIEKYIISIPHBIE COCTMHEHNUSI, 0COOCHHOCTH CTPOSHHS UX MOJIEKYI. [ mOKocTh
MOJIEKYJI. DJIaCTUYHOCTh M IUIACTUYHOCTh monumepoB. [Ipupoansle n cunrernueckue BMC.
MonekynsipHas Macca M (QpakIMOHHBIM cocTaB mosimMepoB. BzaummopeiictBue BMC ¢
pacTBopuTeneM, TepMOJUHAMUKA MpPOIleccoB HaOyxaHUs W pacTBopeHus. CTeneHb HaOyXaHMUs
BMC u xunetuka nporecca Habyxanus. [laBnenue u teriora HaOyxanus. GakTopel HaOyxaHUsI.
PacTBOpBI BBICOKOMOJIEKYISIpHBIX coequHeHnd. OOmast XxapakTepuctuka pactBopoB BMC.
ConbBaTanusi MOJEKyJ. DJIEKTPUUECKUE, MOJIEKYIISIPHO-KUHETHUECKUE U ONTHYECKHUE CBOMCTBA
pactBopoB BMC. Ocmornueckoe nasieHue. Hapymenue ycroitunBoctu pactsopo BMC.
BricanuBanue; ¢akTophl, BIHMIOIIME HA TMpOIEcC BbICAIMBAHUSA. AccolMalus MOJEKYJI B
pacTBopax MoJIMMEPOB. 3acTyJHEBAaHUE. XPYIKUE U dIacTUUYHbIE resd. PakTopsbl, BIUAIOIINE Ha
npouecc reneodpazoBanus. Cunepesuc. buosnoruueckoe 3HaueHHE CHHepe3uca. 3alluTHOE
neiictBue pactBopoB BMC. @U3NKO-XUMUYECKUE CBOWCTBA OEIKOB.



4.3. IlepeueHb TeM JeKIHU

O0BéM, u
Ne opMa 00y4eHwus
y Tema nexuun (bop yi
/i OYHO-
OYHAST  [BAOUHAS 5o 0
Pa3nen 1. Oprannyeckasi XuMusi 10 -
1 Tema 1. OcobennocTtu aroma yriepoaa. Kiaccuduxarmst 4
" |opraHM4ecKkHx BEHIeCTB. YTIIEBOJOPOIbL.
Tema 2. Kucnopoacoaep xaniue nponu3BoAHbIe. A30TcoAepKalne
2. [mpousBomHble. YTaeBoAbl. XKupel u Macna. benku. 6 -
["eTepOonMKINYECKHE COSAMHEHUSI.
Paznein 2. DuzkosionHas XUMMS 6 -
3. [Tema 3. OCHOBHBIE OHATHS U 3aKOHBI (PH3HUUECKON XHUMUH. 3 -
4 Tema 4. Cuctemsl, ux knaccugukanus. KommongHeie pacTBOpEI. 3
" |Ctpoenue kosonHoM yactuipl. PacrBopet BMC
Bcero 16 -
4.4 TlepeyeHb TeM NPAKTHYECKHUX 3aHATHI (CEMHHAPOB)
He npenycmorpensl
4.5. IlepeuyeHb TeM J1a00PATOPHBIX padoT
O0BéM, u
Ne o
W Tema taboparopHoii paboThI dopma oOyueHus
OYHasi [3a0YHas
Pa3nen 1. Opranuyeckasi XuMHus 14 -
Tema 1. Ocobennoctu atroma yriaepoja. Knaccudukanus opraHmuecKux 4
BEILIECTB. Y TJIEBOAOPOIBI.
1.3. |Tlomyuenue u cBOMCTBA AM(PATUIECKUX YTIIEBOJTOPOIOB. 2 -
1.4. [Mony4eHue U CBOWCTBA IUKIMICCKAX W APOMATUIECKUX YTIICBOJOPOIOB 2
Tema 2. Kucnopoxacomepkamue  TPOW3BOAHBIC.  A30TCOAEpIKaIIne
npou3BoaHble. YrieBoabl. JKupel u Mmacna. benku. ['ereporuxnnyeckue 10 -
COCIMHEHUSI.
2.1. [Mony4yeHue u onpeaeIeHre CBOWCTB CIUPTOB, )EHOIIOB. 2 -
2.2. [[lomy4eHune u ompeieTIecHne CBOWCTB albICTHIOB, KETOHOB M KHCJIOT. 2
2.4. OnpeneneHyue CBOWCTB KUPOB U Macell. 2 -
2.5. Onpenenenre CBOMCTB Pa3IMYHBIX YIIIEBOIOB. 2 -




2.6. |OnpeneneHue CBOWCTB aMUHOB, aMUHOKHUCIIOT M OEJIKOB. 2
Pasznea 3. Pu3KoIOMIHAT XUMMSHA 10 -
Tema 3.OcHOBHBIE MOHATHUS U 3aKOHBI (PU3UUECKON XUMUH. 5 -
39 PactBopbl. PU3NKO-XUMHYECKUE CBOMCTBA pacTBOPOB. KosuraruBHeie 5
""" |cBOICTBA PACTBOPOB.
32 PactBopsI 3nekTponuToB. bydepusie cmecu. Onpenenenus pH 3 1
" IoydepHBIX pacTBOPOB.
Tema 4. Cucremsl, ux kiaccupukanusa. Kommounansie pactBopbl. CTpoeHue 5
KOJUTOMIHOM yacTuisl. PactBopst BMC
4.1. [ToBepXHOCTHBIE SIBJICHUS HA TPaHUIIC pasjaena ¢as. 2 -
4.2. YcToiunBOCTh KOJTOUAHBIX cucteM. PactBopet BMC u ux cBOiCTBa. 3 -
Bcero 24 -

4.6. Buabl caMoCTOATEIbHOM padoThl CTYIEHTOB U NepeYeHb Y4eOHO-MeTOAUYECKOro
o0ecrneyeHus1 AJIs1 CAMOCTOATEIbHON PadoThl 00y4al0IIUXCS

4.6.1. TloAroToBKa K ayIMTOPHBLIM 3aHATHAM

Matepuanbl JeKUMid SBISIOTCS OCHOBOM JJIi M3YyYEHHUS TEOPETHYECKOH 4YacTu
JOUCHUIIIIMHBI 1 ITIOATOTOBKH CTYI[eHTa K HpaKTI/I‘IeCKI/IM 3AHATUAM.

[Tpu MOATrOTOBKE K ayAUTOPHBIM 3aHSATUSAM CTYICHT JIOJIKEH:

- HA3Y4YHUTh PEKOMEHAYEMYIO JIUTEPATYPY,

- IPOCMOTPETHh CAMOCTOSATEIBHO JOMOJIHUTEIbHYIO JIUTEPATYPy MO U3Yy4aeMOil TEME.

OCHOBHOI\/JI I CIBIO HpaKTI/I‘IGCKI/IX 3&H$ITI/II>1 SABIIACTCA I/I3yT~I€HI/I€ OTOCIIBHBIX HaI/I6OJ'I€€
CJIOKHBIX U MHTEPECHBIX BOIPOCOB B paMKaX TEMbl, @ TAKXKE€ KOHTPOJIb 32 CTEIEHbIO YCBOCHUS
NPONHAEHHOTO MaTepraia U X0JOM BBIIIOJTHEHUS CTYIEHTaMU CaMOCTOSITENIbHON paboTHI.

4.6.2. [lepevyeHb TeM KypcOBBIX PadoT (IPOEKTOB)
KypcoBbie paboThl (IPOEKTHI) HE MPETyCMOTPEHBI.

4.6.3. IlepeueHb TeM pedepaToB, pacueTHO-rpaguyeckux pador
Pedepatsl, pacueTHo-Tpaduyeckue padoThl HE MPETYCMOTPEHBI.

4.6.4. TlepeuyeHn TeM ) | yueOHO-MeTOAMYEeCKOT0 obecreyeHus hifi §:
CAMOCTOSITE/ILHOM PadoThI 00y4Yarouxcst

O0BéM, u
opMa
Ne . YyeOHO-MeTOINYECKOE (op
Tema caMOCTOSATENHHON PaOOTHI o0OyueHus
n/o obecrieuyeHue
3a04HAa
OoYHas
i
Pa3nea 1. Opranuyeckasi XuMHUs 40 -
1. Crymko, T. B.| 20 -

Opranudeckas XUMHUS

yaebnoe mocooue / T.B.
Crynko, I.®. 3eiibepr,
0O.B. Cryrko. — Mockaa :
NHOPA-M, 2023. — 237

Tema 1. OcobeHHOCTH aTOMa yTiiepoa.
Knaccuukanus opraHMuecKuX BEIIeCTB.
YT1€BO0pOIbI.




C. — (Bricmiee]
oOpa3oBanue). - ISBN 978-
5-16-018824-9. - Tekcr :
pinektponHsid. -  URL:
https://znanium.ru/catalog/
product/2065487 (matal
o6pamienus: 09.09.2024). —

Pexum JOCTyIa: o
MTOATHCKE.
TpaBeHb, B. O.

Opranudeckas —XUMHS
yae®O 1mocob. s CTyI.

BBICILI. y4de0.3aBejl.,
00yyaror. o CIIel.
020201 -
(dbyHIamMeHTaIbHAs u

NpUKIaJHas XUMUS : B 3-X
T. T. 1 / B. ®. TpaBens.
9-e wmw3g. - M.
JlaGopaTopus 3HAHUH,
2022. — 368 c. — (Y4eOHuk
IS BBICILICH IIKOJIBI).

TpaBens, B. (OX
Opranuueckass XuUMUSA
yue0.mocod. ans  CTyA.

BBICIII. yueO. 3aBeq.,
00yyaror. o CIIell.
020201 -
(yHIaMeHTabHAs u

MPUKIaTHAsS XUMHS © B 3-X
T. T. 2 / B. ®. TpaBeHb.
9-e m3p. - M.
JlaGopaTopus 3HAHWH,
2022. — 517 c. — (Y4eOHUK
U1 BBICIIEH MIKOJIBI).

TpaseHs, B. O.
Opranuyeckass XUMUSA
yueb.mocod. s CTYA.

BBICIII. yueO. 3aBeq.,
0OyJaror. 1o cretl.
020201 -
(byHIaMeHTaIbHAS u

MpUKIAaTHAsS XUMHS : B 3-X
T. T. 3 / B. ®. TpaBeHb.
9-e wmw3g. - M.
Ulaboparopus 3HaHUM,
2022. — 388 c¢. — (YueOHuK
UTS1 BBICILIEH LIIKOJIBI).




2. Tema 2. Kucnopoaconepxarniue] 20 -
MPOU3BOHBIEC. A30TCOJAEPKAIUE TPOU3BOIHBIE.
'YTI1eBOIBI. Kupsl U Macia. benkn.
['eTepOolMKINYECKHUE COCTUHEHUS.
Pasznes 2. ®U3K0LJIONTHAT XUMHUS 28 -
3. [Tema 3. OcHoBHble mnoHATHS u 3akoHbl[InmaBo II.I., IluoBap 14 -
(hU3UIECKON XUMHH A.K. dusnyeckas U
4 Tema 4. Cucrembl, uxX Kiaccuukarus.KOJLUIOUIHAS xumus.,| 14 -
Konnouausle pactBopbl. CTpoeHne KomIouHoi Y 4€0Hoe  mocobue i
yacTtuiel. PactBopsr BMC. CTYJICHTOB
CEIbCKOXO03HCTBEHHBIX
crienuanbHoOCcTed. JIyranck,
JIHAY. 2020. — 130 c.
/lemuna, O. B. ®usnueckas
M KOJUIOMJHAs XUMUSA
yaebnoe mocobue / O.B.
Jlemuuna, U.M. I'omoBHeBa.
— MockBa : UHOPA-M,
2024. — 200 c. —
(Beicmiee obOpazoBanue). -
ISBN 978-5-16-019669-5. -
TeKCT : BIEKTPOHHBIA. -
URL:
https://znanium.ru/catalog/
product/2133636 (natal
obparenust: 09.09.2025). —
Pexum JIOCTyTa: o
MOATMNCKE.
Bcero| 68 -
4.6.5. Ipyrue BUABI CAMOCTOATEIbHOM PadoThl CTYAEHTOB
He npeagycmotpensl.
4.7. IlepeyeHb TeM M BU/0B 3aHATHIi, IPOBOAMMbIX B HHTEPAKTHBHOM (opme
No dopma 3aHATHS Tema 3anaTusa WutepaktuBHbd MeToq | O0BEM, U
/1
1. Jlexuus Knaccudukanus nucnepcHbix | UHTepakTUBHAS JEKITHS 2
CHCTEM. [Tpupona
KOJIJIOUJTHBIX CUCTEM.
d. DOoHJ OLECHOYHBIX CPEICTB UIsl MPOBEACHUSA IPOMEKYTOUYHOH
arrecralumu

[TonHoe onucanue (OHAA OLIEHOYHBIX CPEJCTB TEKYIIEH U MPOMEXKYTOUHOU aTTecTalluu
00ydJaronuxcsi ¢ mepeyHeM KOMIETEHIINN, OMMCAHUEeM TOKazaTesied W KPUTEPUEB OICHUBAHUS
KOMIIETEHIINM, IIKaJl OLIEHUBAHUS, TUTIOBbIE KOHTPOJIbHBIE 33/1aHUSI U METOJUYECKUE MAaTEpUaIbI
MIPEICTABJICHBI B IPUJIOKEHUH K HACTOAIIEH ITporpamMmme.

6. Y4yeOHO-MeTOANYECKOE 00ecTIeUeHHe TUCITUTIINHBI

6.1. PexomeHnnyemasi iuTepatypa




Ne
/o

Komn-Bo 3Kk3. B

ABTOp, Ha3BaHUC, MECTO U3JaHus, U34-BO, 'O U3JaHUA, KOJIMYCCTBO CTpaHI/II_[
OubIUOTEKE.

Crynko, T. B. Opranndeckas xumus : yueoHoe nmocodue / T.B. Crymko,
I'.®. 3eitbept, O.B. Crytko. — Mocksa : UHOPA-M, 2023. — 237 c.
— (Bwicmiee obOpazoBanme). - ISBN 978-5-16-018824-9. - Tekcrt :| 9a:1. pecype
anektpoHHbId. - URL: https://znanium.ru/catalog/product/2065487 (nata
obpamienus: 09.09.2024). — Pexxum 10CTyIa: 110 HOIIKCKE.

[MunaBoB IL.T'., TIuBoBap A.K. ®dusuueckas ¥ KOJUJIOMJHAS XHUMHS.
YyeOHoe rmocodue IS CTYJICHTOB CEIbCKOXO03SCTBEHHBIX 40
cnenuanpHocted. JIyranck, JIHAY. 2020. — 130 c.

Hemuna, O. B. ®usndeckas ¥ KOJJIOWIHAS XUMUS : YydeOHOE Tmocooue /
O.B. llemuna, N.U. I'onoBreBa. — Mocksa : UHOPA-M, 2024. — 200
c. — (Bwicmee o6pazomanue). - ISBN 978-5-16-019669-5. - Tekcr : | 211 pecypc
anektpouHbIi. - URL: https://znanium.ru/catalog/product/2133636 (nata
obparenus: 09.09.2025). — Pexxum qocTyma: mo moAmuckKe.

6.1.2. lonoJiHUTe/IbHASA JIUTEPATYpPa

No

/o

ABTOp, Ha3BaHME, MECTO U3AAHUSA, U3/-BO, TOJl U3TAHUS, KOJIHMIECTBO CTPAHHUII

TpaBenb, B. ®@. Opranunyeckas xumwusi : y4e0 1mocoO. Jjs CTyA. BbicHl. y4ve0.3aBen.,
obyuatomr. o crier. 020201 - dynmamenTanpHas U npukiIagHas xumus : B 3-x 7. T. 1 / B.
®. TpaBenb. — 9-¢ uzn. — M. : JlabGoparopus 3Hanwmii, 2022. — 368 c. — (Y4ueOHUK s
BBICIICH IIKOJIBI).

TpaBens, B. ®@. Oprannueckass xumus : y4e0.moco0. sl CTyH. BbICHI. y4eO. 3aBeq.,
obyuarom. no criert. 020201 - pynaamMeHTanbHas U npukiaaHas xumus : B 3-x 1. T. 2/ B.
®. TpaBenb. — 9-¢ uzn. — M. : JlaGoparopus 3Hanwmii, 2022. — 517 c¢. — (Y4eOHUK yIs
BBICIIICH IITKOJIBI).

Tpasens, B. ®@. Opranunueckass xumus : y4e0.moco0. s CTyH. BBICHI. y4eO. 3aBe.,
obyuarom. no criert. 020201 - pynaameHTanbHas U npukiaaHas xumus : B 3-x 1. T. 3 / B.
®. TpaBenb. — 9-¢ uzn. — M. : JlaGoparopus 3Hanwmii, 2022. — 388 c. — (Y4ueOHUK yIs
BBICIIICH IITKOJIBI).

WpanoB, B. I'. COopHUK 3amady W yIpa)kHEHUH IO OPraHMYECKOM XUMHH : ydeOHOoe
nocodbue / B. I'. MIBanos, O. H. T'eBa, 1O. I'. 'aBepoBa. — 3-¢ u3a., nepepad. u gon. —
Mocksa : UHOPA-M, 2024. — 319 c. — (Beicmee oOpaszoBanue). - ISBN 978-5-16-
019154-6. - Tekcr : anekrponusiid. - URL: https://znanium.ru/catalog/product/2091902
(mata oopamierus: 09.09.2024). — Pesxum 1ocTyma: mo moJImmcKe.

6.1.3. Ilepuoauyeckue U31AHUA
He npenycmotpensi.

6.1.4. MeToanueckue yKazaHus JJisi 00y4aOIIMXCS 10 OCBOCHUIO TUCUMIIJIMHBI

Ne i/ ABTOp, HAa3BaHUC, MCCTO U3JIaHUSA, U311-BO, I'OJ] U3JJAHUS, KOJIMYCCTBO CTPAHUI]

[TunaBos LI, [TuBoBap A.K. np. Meroauueckoe nmocobue mo opraHnyeckoit xumu /

8. |ULI.ITumaBos, A.K.ITuBoBap, M.I1.badypuenkosa, H.B.baykora, XK.O.lyounkas -
Jlyranck: JITAY, 2021. 120 c. — URL: http://Inau.su/biblioteka-gou-vo-Inr-lgau.
9 [TuBoBap A.K., babypuenkoBa M.I1. PaGouas TeTpaas mo opraHM4ecKoi XUMUHU. —
" Plyranck: JIHAY, 2021. — 60 c.
[TvnaBoB LI.I'., {younkas JXK.O. @usndeckas u KoJulouaHas XuMusi. Metoauueckue
10. [yka3aHMA O M3YYEHUIO TUCIMIIMHBI U 33JJaHUS JJIs1 KOHTPOJIbHOM padoTel. — JIyranck:

JIHAY, 2017. - 43 c.




6.2. Ilepeuenr pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHHKAIIMOHHOH  ceTH

«HTepHeT» (naJee - ceTb «MHTEPHET)), HEOOXOAMUMBIX /IJIsl OCBOCHUS U CIUIJINHbBI

Ne n/nn HazBanue nntepHer-pecypca, aipec ¥ pexXxuM JoCTyna
1 Bukunenus — cBo00HAS SHIMKIONEe M. [DnekTponnbii pecypc]. URL:
" https://ru.wikipedia.org/wiki (mata oopamenus: 20.08.2022).
(DyHamMeHTanbHas deKTpoHHast ondanoTeka «®dopa u daynay. [DneKTpoHHBIN
2. pecypc]. Pexxum nocryna: http://herba.msu.ru/shipunov/school/sch-ru.htm (mata obparmieHust:
20.08.2022).
3 http://www.chem.msu.su/rus/library/welcome.html Xumuueckuii mopran
4. [Hayunas snextponnas 6ubmmoreka eLIBRARY.RU
5 [DI1eKTPOHHO-OMOITMOTEYHAST CHCTEMa M3/1aTeIbcTBa «3HaAHUYM» - http://www.
" |https://znanium.ru (nata oopamenwus: 09.09.2024).
6.3. CpeacrBa odecnieyeHUs1 OCBOECHM S AUCHUTIIUHBI
6.3.1. KomnbrorepHsbie o0y4yalomue 1 KOHTPOJMPYOLIHE IPOrPaMMbl
Ne | Bun yueOHoro | HaumenoBanue nporpaMmMHOro Oymicw mporpammioro odecneucnus
n/m 3aHATUS obecrieueHus MOJIENUPY-
KOHTPOJIb oOyyaromas
fonfas
1 |IIpaktuueckue [Iporpamma mist TECTOBOM + - +
OIICHKY 3HAHUU CTYJICHTOB
Moodle

6.3.2. Ayamo- u BH1€0N0CO0Us
He npenycmoTtpeHsl.

6.3.3. KomnbloTepHbIe MPe3eHTANNN YU4€OHBIX KYPCOB
He npeagycMmoTrpeHsl.


https://ru.wikipedia.org/wiki
http://herba.msu.ru/shipunov/school/sch-ru.htm

7. OnucaHue MAaTepHAJbHO-TEXHUYECKOW 0a3bl, He0OXOAMMOW IJIst
oCylIecTBJIEHUs 00Pa30BaTEJIbHOI0 MPOLECCa MO IMCIHUIINHE

/o

HaumenoBanue o60pyaoBaH-
HBIX Y4eOHBIX KaOMHETOB,
00BEKTOB JIJIs IPOBEJICHUS

3aHATUI

[lepeuenb 0OCHOBHOTO 00OpYI0BaHUS, TPUOOPOB U
MaTEepUajoB

[-410 — y4yeOHast ayIuTOpHs
st HPOBEJICHUS
TEKIIMOHHBIX, JIA00OPATOPHBIX
U TPaKTHYECKUX  3aHATHI,
IPYMIIOBBIX "
VHIUBH Ty aJIbHBIX
KOHCYJIbTaIIHA, TEKYIIETO
KOHTPOJISI, [IPOMEXYTOYHOU
aTTEeCTAllNU u
CaMOCTOSATENILHON paboThI

Cron — 21 wr., ctyn — 39 mwr., mkag — 8 wrT., TyMO604ka — 4
IT., JIOCKa 2 wrt., nabopaTopHOoe 00OpyAOBaHUE,
nmaboparopHas mocyna (KonObl, MUIETKH, OIOPETKU, BOISHBIC
XOJIOTUIBHUKHU u np.), XUMHYECKHE PEaKTUBHI,
IEMOHCTPAIIMOHHBIC MaTepHalibl (CTEHABl WU TMp.), y4eOHO-
METOIUYECKIE MaTepPHAIIbI.

[-415 — yueOHast ayauTOpHs
s
JIEKIMOHHBIX, J1a00paTOPHBIX

MPOBEICHHUS

N [IPAKTHYCCKUX BaHSITI/If/’I,

PYIIIOBBIX u
VHIVBUYaJIbHBIX
KOHCYJIbTALINH, TEKYIIEro
IIPOMEKYTOUHON

)51

KOHTPOJIS,
aTTeCTalluu
CaMOCTOSITEJIbHOM PabOTHI

Cron — 18 mr.,, cryn — 16 mr., mkadp — 2 mT., mKad
BBITSDKHOH — 1 1mT., TymOouka — 1 mr., mabopaTopHOe
000pyI0BaHue TEXHO-XUMHUYECKHE,

CYIIMJIbHBIC, BHITSDKHBIC, BOASHBIC OaHU U Ap.), TadopaTopHas

(Bechl niKagsl

nocysa (KoJIObl, MUMETKH, OIOPETKH, BOJSHBIC XOJIOAMIbHUKA

p.),
MaTepI/IaJ'ILI

14 XUMHNYCCKHEC PCAKTHUBEI,

mp.),

JACMOHCTPAINOHHBIC

(creHapl y4eOHO-METOIUUECKHe

MaTCpHAJIbI.

[-420 — y4eOHast ayIuTOpHS
s
JEKIIMOHHBIX, J1a00OPATOPHBIX
U TNpPAaKTUYECKUX  3aHATHUH,
IPYNIOBBIX "
VHTUBHTyaJIbHBIX

MPOBEICHUS

KOHCYHBT&HHﬁ, TEKYIIETO

KOHTPOJI, IPOMEXYTOYHOU
aTTeCTaluN u

CaMOCTOSITENIbHOM pabOThI

Cron — 22 wr., ctyn — 31 wr., Tym60uka — 38 mr., mkad
BHITSDKHON — 2 mT., mKkagp — 10 mr., mkad cymmipHbI — 2
IT., XOJIOAWIBHUK — 1 1uT., JabopaTtopHoe 00OpyIOBaHUE
(Bechl TEXHO-XMMHMYECKHE, MKa(bl CyIIMIbHBIE, BHITSDKHBIE U
np.), nabopaTopHas mocyda (KOmObl, MUMETKH, OIOPETKH,
BOJISIHBIE XOJOIWJIBHUKK M Tp.), XMUMHUYECKHE PEaKTUBBI,
IEMOHCTpAIlMOHHbIE MaTepualibl (CTeHIbl U Tp.), yueOHO-
METOAMYECKIE MAaTSPHAITBI




8. MesxkaucumniIMHapHble CBA3H

IIpoTokoua
COIJIACOBaHUs paboyel NporpaMMsl ¢ APYrUMU AUCHUIUIMHAMU

[Ipennoxenus o6

Kadenapa, ¢ KoTopoii mpoBOAMIOCH| H3MEHEHHSIX B paboueit
corjacoBaHue nporpamme. 3aKioueHue 00

UTOTaxX COTJIACOBAHMS

HanmenoBanue AUCIUIUINHBL,
C KOTOPOH MPOBOIUIIOCH
COTJIaCOBaHUE

Heonrauuueckas u COrjiaCoOBaHO

AHAJIMTHYCCKasAd XUMUA Ka(benpa XUMIH




JIuct n3mMeHeHuit pabodelt IporpaMMel

IIpunoxenne 1

Howmep
I[loanucek 3aBe-
Howmep MpOTOKOJIA Crpanunel ¢ [[lepedeHb OTKOPPEK- OLLEro
N3MEHEHMUS 3aceJaHus W3MEHECHUSIMH [TUPOBAHHBIX MTYHKTOB EZ (1):1 o
kadeapsl U gaTa Ap
1. Ne 2 ot 09.09.24 13,14 6.1




IIpunoxenne 2

JIuct nepuoauecKux MpoBEPOK pabodelt MporpaMMel

JlomKHOCTHOE JTUII0, TIPO-
BOJIMBIIIEC ITIPOBEPKY
®.1.0., 10IKHOCTb,

Jara

ITorpebHOCTD B
KOPPEKTHPOBKE

[lepeuens MyHKTOB, CTP.,
pasnenos, TpeOyOmux
U3MEHEHUI




Ipunoocenue 3

MHHHUCTEPCTBO CEJILCKOI'O XO3S1UCTBA POCCUNCKON ®EJEPALIUN
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJ[J)KETHOE OBPA3OBATEJIbHOE
YUPEXJEHUE BbICILIEI'O OBPABOBAHU S
«IYTAHCKHWHM I'OCYJIAPCTBEHHBIN ATPAPHBIN VHUBEPCUTET UMEHU K.E.
BOPOILNJIOBA»

®OH/JI OHEHOYHbIX CPEIACTB

o auctuiuimae «Oprannyeckas 1 PU3KOIJIOUIHAS XUMHUS
CnenuansHocts 36.05.01 Berepunapus
Hanpasnennocts (mpoduib) boie3nu npoayKTUBHBIX U HEMPOAYKTUBHBIX KHUBOTHBIX

YpoBeHb MpodecCHOHAIIBHOTO 00pa30BaHUsl CIICIIUATUTET

TIonx Havanma moarorosku - 2025

Jlyranck, 2025



HNEPEYEHb KOMIETEHIUA, ®OPMUAPYEMBIX JUCIUILINHON, U INIAHUPYEMBIE PE3YJIbTATHI OBYYEHUSI

Kon DopMyIHPOBKA HNuaukatopsl Ortan (ypoBeHb) [Inanupyemblie HanmenoBanue Mmopyneil 1 | HanMmeHOBaHHME OLIEHOYHOI'O CPEJCTBA
KOHTpO- KOHTPOJIUPYEMOM JIOCTHKEHUS OCBOEHUS pe3ynbTaThl (unn) pazaenoB JUCHUILIMHBL | Tekymuii KOHTpob | IIpomexyTouH
TUpyeMon KOMITIETEHIIUN KOMIIETEHLIUU KOMITETEHIIUU o0yueHus as aTTecTanus
KOoMIIe-
TEHIUU
OIIK-4 Crniocoben OIIK-4.1. [epBsiit aTamn 3naTth: ocHoBHble | Paznen 1. Opranmueckas | TecTbl 3aKpbITOrO 3a4yeT
obocHOBBIBaTh u | HMcnonb3yer (TIOpOTOBBIi 3aKOHBI XUMUS THUIIA
peanu3oBbIBaTh B | OCHOBHEIC YPOBEHB) ectecTBeHHOHayu | Pazmen 2. ®uskomnonnHas
npodeccronanso | CCTECTBEHHBIC, HBIX JAHCUUIUIMH | XUMHUS
#  IesTeIbHOCTH Onosornveckue u IE peleHus
COBPEMEHHBIC npodeccuoHanbHbIe CTaHIApPTHBIX
S — o | TOHATHA, A TaKKe 3ajga4 B
TEXHUYECKHUE npogeccuoHatbH
HCTIOTB3OBARIEM BO3MOXXHOCTHU Ol e TENbHOCTH.
npuGopHo- COBPEMEHHOTO Bropoii sTan Ymetsn: Pasmen 1. Opraanueckas | TecTbl OTKPBITOrO 3a4er
MHCTPYMCHTAIBHO | crienuann3upoBaHHOr | (IIPOABUHYTHIA | 0GOCHOBBIBATH XUMHUSI THMa (BOIPOCHI ISt
u 6azbl U | 0 o6opynoBaHUS IIPU | YPOBEHB) OCHOBHBIC Paznen 2. ®uskomwtonaHas | omnpoca)
HUCII0JIb30BATh peleHnn €CTECTBEHHBLIE U | XUMHUA
OCHOBHBIE oburenpodeccuoHalb OmoornuecKre
€CTECTBEHHBIE, HBIX 3a7a4 3aKOHBI u
OuosorHUecKue U peann30BbIBATh
npohecCuoHabH Hux B
b€ [OHATHA, a HI:’Oq)eCCHOHaHBH
TAKKE METOIBI O IeSITEeTFHOCTH.
npu pererHm Tpernit JTan HUmets naBbiku: | Pazgen 1. Opranudeckas | IIpaktiueckne 3a4er
obenpodbeccHon (BBICOKHH BIIQJICHUS XUMUS 3aJaHus
YPOBEHB ) Teopetnueckumu | Pazmen 2. ®uskomuronmgHas
AJIBHBIX 33j1a4. OCHOBaMH XUMHS
OMOXHMHUU B
npodeccuoHasbH
ol

JCATCIIBHOCTM..




2. OIIMCAHME HOKA?ATEJIEI‘/‘I N KPUTEPUEB OLIEHUBAHUS
KOMIIETEHINU, OIMCAHUE HIKAJI ONEHUBAHUA

No | HaumenoBanu | Kpatkas [Ipencrasnen | Kpurepun olieHuBaHMs [IIxana
I/ | € OIIEHOYHOTO | XapaKTepUCTUKA ue OLICHUBAHUS
cpencTBa OIIEHOYHOTO CPEJICTBA | OIEHOYHOTO
cpelncTtea B
donme
1. Tect Cucrema TecroBble B Ttecre Brimonneno 90-100% Onenka
CTaHIAPTU3NPOBAHHBI | 33/IaHUS 3a/1aHui «OmauyHoy
X 3a1aHui, (5)
MO3BOJIAIOMIAs B Tecte BrimonmHeno 6ozee 75- | Ouenka
W3MEPHUTH YpOBEHB 89% 3amanuit «Xopouwio» (4)
3HaHWH. B Tecte Bemomneno 60-74% | Ouenka
3aIaHUN «Yoosnemeopu
menvro» (3)
B Tecte Brimonneno menee 60% | Ouenka
3aJaHUi «Heyoosenemeso
pumenvro» (2)
bonpmas wacte omnpexenenuit | Ouenka
HE MIpeICTaBJICHA, mubo | «Heydosremego
MpeIcTaBlIeHa ¢  TPyOBIMH | pumensHo» (2)
OIIMOKaMH.
2. Omnpoc dopma paboTsl, Bormpocs! k IIponeMoHCTpUPOBaHEI Ornenka
KOTOpasi IO3BOJISET ompocy MIpearoaraeMele OTBETHI;, | «OmauuHo»
OIICHUTH KPYTo30p, MPABHIBHO ucnonb3oBan | (5)
yYMEHHE JOTHIECKH ITOPUTM  OOOCHOBaHWHA  BO
MTOCTPOUTH OTBET, BpeMsl  PacCyXIEHHH, ecTb
yMeHHe JIOTHKA PaCCyXICHHN.
MPOIEMOHCTPUPOBATH [IpoxreMoHCTpUPOBAHEI Ornenka
MOHOJIOTHYECKYIO MIpearojaraeMele OTBETHI; €CTh | «Xopouioy» (4)
peyb 1 MHBIE JOTUKA  pacCyXkJIeHWH,  HO
KOMMYHHKATHBHBIC HETOYHO WCTIONB30BaH
HaBBIKH. Y CTHBII AITOPUTM  OOOCHOBaHWHA  BO
orpoc obnamaer BpeMsl pacCyKICHHH U HE BcCe
00JIBIIUMU OTBETHI ITOJIHEIE.
BO3MOKHOCTSIMHU [IpoaeMoHCTpUPOBAHBI Ornenka
BOCIUTATEIHHOTO npeArnoiaraeMble  OTBETHI, HO | «¥Ydosremeopu
BO3/ICHCTBUS, HENPaBUIILHO WCTIONB30BaH | menvHo» (3)
Co3ltaBas yCJIOBUA JUIA alropuT™M  OOOCHOBaHHWH  BO
He(pOpPMAaITBHOTO BpeMst paccyxaeHuii;
OOIIeHUS. OTCYTCTBYET JIOTHKA
paccyXIeHuil;  OTBETBI  HE
TIOJTHBIE.
OTBeTHI HE MPEJICTABIICHEI. Orenka
«Heyoosremeso
pumenvro» (2)
3. IpakTuyecku | HanpasneHo Ha [Ipaktuueck | IIpogeMoHCTpUPOBAHO OrneHka
€ 3aaHusA OBJIaICHUC MECTOAaMH He€ 3a1aHusd CBOOOIHOE BIIaJICHUE «Omauyno»
Y METOIMKAMU podecCuoHaNBHO- (5)

n3y4aeMoil
JUCIATUIAHBIL. J{J1s1
peLeHus
MpeAiaraeTcsl peuIuTh
KOHKPETHOE 3a/IaH1e
(curyanmio) 6e3

HOHHTHfIHI)IM armapaTOM,
BJIaZIEHUE METOJAMU U
METOAUKAMH JUCIUIUIHHEL.
ITokazaHsl CIOCOOHOCTH
CaMOCTOSATEILHOTO MBIILUICHHS,
TBOPYECKON aKTUBHOCTH.




n/n

HaumenoBanu
€ OILIEHOYHOI'O
cpencTBa

Kpatkas
XapaKTepUCTUKA
OLIEHOYHOI'O CPEICTBA

[Ipeacrasnen
ne
OLICHOYHOT'O
CpeicTBa B
dhonge

Kpurepun onennBanus

IIIxana
OLIEHWBaHUS

IIPUMCHCHUA
MAaTEMAaTHYCCKHUX
PacucToB.

3a1aHKe BBHIIOJIHEHO B IIOJIHOM
o0beME.

IIponeMoHCcTpHUpOBaHO
BIIafieHHE  TpodeccruoHaIbHO-
MOHSATUHWHBIM aNmapaToM, TpU
MIPUMEHEHUHT METOJIOB u
METOJTIK JUCITUTLTAHBI
HEe3HAUWTEIbHbIE HETOYHOCTH,
MTOKa3aHbl CIOCOOHOCTH
CaMOCTOSITETTFHOTO MBIIIICHHUS,
TBOPYECKOM AKTUBHOCTH.
3agaHue BBIIOJIHEHO B IIOJIHOM
o0beMe, HO C HEKOTOPBIMHU
HETOYHOCTSIMHU.

Onenka
«Xopouio» (4)

IIponeMoHcTpUpOBaHO
BJIQJICHUE  NPOPECCHOHAIBHO-
MOHATHIHBIM ~ anmapaToM Ha
HHU3KOM YpOBHE; IOIYCKaIOTCS
omunOKA TpU  TNPUMECHEHHU
METOJIOB u METOJIUK
JUCIUTUTAHBL. 3ananue
BBITIOJIHEHO HE MOJHOCTBIO.

Orenka
«Yoosnemeopu
menvro» (3)

He MPOJIEMOHCTPUPOBAHO
BIIJICHHE  TPOPECCHOHAIBHO-
MOHATUMUHBIM anmnapaToMm,
METOJJaMlM U METOJUKaMH
JUCUUIUIMHBL.  3aJaHue  He
BBITIOJIHEHO.

Orenka
«Heyoosremeso
pumenbroy» (2)

3auer

3adeTr BBHICTABIISETCS B
pe3yJibraTe
MOJIBE/ICHUS] UTOTOB
TEKYIIETr0 KOHTPOJIS.
3auer B opme
HUTOTOBOTO KOHTPOJIS
MPOBOJUTCS JIJISI
obyJarormxcs,
KOTOpBIC HE
CIPaBUIIUCH C YaCTHIO
3aJ]aHUM TEKYIIETO
KOHTPOJIS.

Bonpocs! k
3aueTy

IToxazaHo 3HaHUE TEOPUU
BOIIPOCA, IOHSITUIHOTO
anrapara; yMeHue

coJiep KaTelbHO U3JIarath CyTh
BOIPOCA; BIIaJICHNE HABBIKAMHU
apryMeHTaly U aHaJIn3a
(akTOB, SIBIIEHUI, IPOLIECCOB B
WX B3aUMOCBSI3H.
BricTaBnsiercs
oOyuarouiemMycs, KOTOpbIi
ocoms He MeHee 60%
MPOrpaMMHOTO MaTepuana
JUCLMIIIINHBL.

«3auTeHoy




3.TUIMOBBIE KOHTPOJIbHBIE 3AJAHHSI WJINX HWHBIE MATEPHAJIBI,
HEOBXOJIUMBIE JJIs1 OLEHKW 3HAHUHW, YMEHHUI, HABBIKOB U (UJIN)
OIIBITA JAEATEJIBHOCTHU, XAPAKTEPU3YIOIIUX DOTAIIbl ®OPMHWPOBAHMUSI
KOMIETEHLIUI B MNPOLECCE OCBOEHMA OBPA30OBATEJBLHOMN
IMPOT'PAMMBbI

OueHovHbIe cpeacTBA /1JIs1 MPOBeAeHHUs] TEKYIEro KOHTPOJIsI

Texymuil KOHTPOJIb OCYIIECTBIISIETCSA NPENOJaBaTeNeM IUCLUUIUIMHBI IIPU MTPOBEICHUU
3aHATUH B (pOpMe TECTOBBIX 33aJJaHU, YCTHOTO OIPOCA U MPAKTHUECKUX 3aJaHUN.

OIIK 4. CnocoGeH 000CHOBBIBATHL W pealn30BbIBATH B NpPodecCHOHATBHOM
JNeATEJBbHOCTH  COBPEMEHHbIe  TEeXHOJOIrMM €  HCIOJb30BaHHEM  NPHOOPHO-
HHCTPYMEHTAJIbHON 0a3bl U MCIOJIB30BATH OCHOBHbIC €CTECTBECHHbIC, OMOJIOTHYECKHE H
npogeccuoHaIbHbIe MOHATUSA, 2 TAK:Ke MEeTOAbI NPHU pelieHUuH 001enpodeccuoHaAIbHbIX
3ajau4.

OIIK-4.1. Hcnoab3yeT  OCHOBHbIe  eCTeCTBEHHbIe,  OHOJIOTHYeCKMe H
npogeccuoHa/IbHbIE TOHATHA, a TaKkKe TeXHHYeCKHe BO3MOKHOCTH COBPEMEHHOI0
CHEeHATH3NPOBAHHOTO 000PYI0BAHMS NMPH PellIeHNH 001menpogeccHOHAIBHBIX 3a1a4

IlepBrblii 3Tan (MOPOroBoii YpoBeHb) — MOKa3bIBaeT C)OPMHUPOBAHHOCTH MOKA3ATE/IA
KOMIIETCHIIMU <«3HATh»: OCHOBHBIE€ TPYIIbl OpPraHUYECKUX COEAUHEHUH, HX CBOWCTBA,
TCOPCTUUCCKHUEC OCHOBBI ITOJTYYCHUA U o0OJacTu IMPUMCHCHU A

TecToBblIE 3aJaHUA 3aKpPbITOIo TUIIA

1. I'omostorn4eckomMy psily ajJKaJHeHOB COOTBETCTBYeT 00mas (popmysia (BbidepuTe OAUH
0TBeT):

a) Cann

6) CnH2n+2

B) CnHon-2

F) Can_z

2. 3amectutesan Il poga HanpapiasilOT CieAylOmMid 3aMecTUTENb B (Bbl0epuTe OJAUH
0TBeT):

a) OPTOTIONIOKEHHUE

0) METaroJI0KeHHE

B) MaparoioKeHue

') OPTO- U NaparnoioKeHne

3. BpomMHYy10 Boy IpH 00BIYHBIX YCJI0BHAX 00eclBeYHBAIOT (BbIOepUTe OUH OTBET):
a) MeTaH, 9TaH, YTUH

0) mponuH, 1,3-0yTagueH, NUKIOTeKCaH

B) 1,3-0yTaaueH, 3TeH, MPONUH

r) OyTaH, 1-0yTeH, 3TUH

4 Temmepatrypa 3aMep3aHus pacTBOPa, COJAEPIKAIIETO HEleTyuee pacCTBOPEHHOE BEIIECTBO:
a) HIO)KE TEeMITepaTyphl 3aMep3aHHsT PACTBOPUTEIIS;

0) BBILIE TEMIIEpaTypbl 3aMep3aHHs PAaCTBOPUTEIIS;

B) paBHa TeMIIepaType 3aMep3aHusl PACTBOPUTEIIS;

r) paBHa 273 K.

5. Peakuusi cepeOpsiHOIO 3epKaJjia - 3TO peakuus (BbIOepuTe OJHH OTBET):



a) B3aUMO/ICHCTBUS CIIUPTOB C COSAMHEHUSIMHU cepedpa

0) OKHCIJICHHSI aJIbJICTHI0B AMMHAYHBIM PACTBOPOM OKCHJIa cepedpa
B) BOCCTAHOBJICHUS KETOHOB aMMHAYHBIM PacTBOPOM OKCHJIa cepedpa
I')B3aMMO/ICHCTBHSI KHCIIOT C HUTPATOM cepedpa

Karoun:
1. B
2 S
3. B
4, a
5 §)

6. IIpounTaiiTe TEKCT M YCTAHOBUTE MOCJI€I0BATEILHOCTh. B roMosioruyeckom psiay psijaa
MeTaHa BellecTBa PACIOJIO0KeHbI 10 Mepe YBeJIHYeHHs] KOJIMYeCTBA aTOMOB YIJIepoaa B
nenu. Pacnosnioxure npeacraBiieHHbIE BellleCTBA B HYKHOM M0C/I€10BATEIbHOCTH

a) Oyran

0) rexcan

B) IponaH

T') ICHTaH

Kurou:

6. | Bar6

Bropoii 3Tran (IpoABUHYTHIN YPOBEHb) — MOKAa3bIBaeT C(POPMHPOBAHHOCTH MOKA3aTeJsl
KOMIIETCHIHUHN «YMETb>: UCIOJb30BATh MMOJTYYCHHBIC 3HAHUSA IMPU XAPAKTCPHUCTHUKE OTACIbHBIX
CHUCTEM, OLEHUBATh PE3YJIbTAThl TEOPETHUYECKOTO U HKCIEPUMEHTAIBHOTO HCCIEIOBaHUS
OpTraHU4YCCKUX BCIICCTB.

3agaHus OTKPBHITOIO THIA (BONPOCHI AJI OIIPOCA)

1.B ocHOBe OpraHMueckol XWMHUH JIeKAaT HECKOJbKO IOJO0KEHUU, pa3paboTaHHbIX A.M.
BytnepoBbiM. OHUM U3 HUX SBIISETCS TO, YTO PA3IMYHOE CTPOCHHE Y BEIIECTB C OJMHAKOBHIM
Ka4eCTBEHHBIM M KOJMYECTBEHHBIM COCTABOM, MOJIEKYJISIPHOM MAacCOM UTPaeT BAKHOE 3HAYCHHE.
YKaxnuTte BaXKHOCTb 3TOTO MOJI0KEHUS.

2.IlpuBeuTe HAa3BaHWUE CAMOTO TPOCTOTO YTIIEBOJOPOJIA, COJEPIKAIMIETO YCTBEPTUIHBIA aTOM
yriepoja.

3.HazoBuTe ycnoBus MpoTeKaHUS H30TEPMHUIECKOTO TIpoIlecca..

4.]1ns1 cIUPTOB XapaKTEPHO TMOHSATHE aTOMHOCTH, CBSI3aHHOE C KOJUYECTBOM THUIPOKCHUIBHBIX
rpynn B coequHeHnu. Onpeaennre arTOMHOCTD TITMIIEpUHA.

S5.IIpuBenute obIiiee Ha3BaHUE PEAKIIMU B3AUMOACUCTBUS CIIUPTA U OPTAHUYECKON KUCIIOTHI.
Kunroun:

OOBSICHSIET HATMYHE U30MEPOB

2,2- TUMETUIINPOTIaH

MIPY MTOCTOSIHHOW TeMIepaType

ATOMHOCTD TJIMIICPUHA paBHA 3

gk wINE

peakuus dTepupUKauu




Tpertnii 3Tran (BbICOKHI YPOBeHb) — NMOKa3bIBaeT C(POPMHPOBAHHOCTH NMOKA3aTeJsl
KOMIICTCHIUH «HMMETh HABBIKH»: BJIQJICHUS TEOPeTHYECKHMH OCHOBAMH OHOXMMHH B
NnpopecCHOHATBLHOM 1eATeJIbHOCTH.

IIpakTuyeckue 3a1aHus

1.KapOoHuIbHbIE COEAMHEHHS] OTHOCATCS K Hanbojee peakIMOHHO CIIOCOOHBIM COCAMHEHUSIM.
Jns 3Tux coenuHEHWH (adbAETUAOB M KETOHOB) XapaKTEepPHbl PEaKIUU NPHUCOCAUHEHUS,
KOHZeHcaluu u Apyrue. OHU C JEerKOCThIO OKUCIAIOTCS Jaxe ciabbiMu okuciuteasiMu. OniHa u3
TaKUX pPEaKIMi SBISETCS KAUECTBEHHOM NJIs alibJETH0B M HOCHUT crienupuyeckoe Ha3BaHUE.
HazoBuTte 3Ty peakuuto.

2. I'moxo3a IIpy Harp€BaHuM JICTKO BSaHMOHeﬁCTByeT C XKKHMIKOCTBIO dennuHra ¢ O6pa30BaHI/IeM
oCaJKa KHPIIMYHO-KpaCHOI'0 I1IBETa. OC&I[OK npeaACTaBACT OKCHI OI[HOBaHeHTHOﬁ MCEIH.
I'mroko03a ToXKe U3MEHSIETCS. yKa)KI/ITe, 4To IIPOUCXOIUT C TITFOKO30M.

3. Bydepnbie cucTeMbl TPEOTBPALIAIOT U3MEHEHUE KHCIOTHOCTH CUCTEMBI. B KPOBH JKUBOTHBIX
CYIIECTBYET 5 OCHOBHBIX Oy(depHBIX cucTeM. DTO reMorioOuHOBas, OenkoBas, ¢ocdarHas,
OpPraHUYeCKUX KHUCIIOT | eIlIe OJ{HA. YKaKUTE, KaKasl.

4. Apomaruyeckue COEIMHEHMsI BCTYNAIOT B peakluu 3aMelleHus. Y OeH3o0ja Bce aToma
yriepoja paBHOLEHHBI B 3THX peakuusax. OIHAKO eClM yXe eCTb 3aMECTUTEb, TO BBEICHHE
CJIEYIOIEr0 3aBUCUT OT €ro cBOMCTB. OnpenenuTe pos 3aMECTUTENEH, K KOTOPBIM OTHOCUTCS
TUAPOKCWIBHAS TPYIIIA.

5. Ecim ruapokcuibpHas Tpynna HaxOAWTCS y INEPBUYHOTO YIVIEPOJHOIO aToMma, TO CIUPT
Ha3bIBAIOT IEPBUYHBIM, €CIU Y BTOPUYHOIO — BTOPUYHBIM, €CIIH Yy TPETHUYHOIO — TPETUYHBIM.

Onpeznenure NpUHAAIEKHOCTD 2-IIPOMAHOJIA.

Koroun:

peaKknud cepe6p${Horo 3CpKajia

TJIFOK03a OKHCISAETCA A0 TIIOKOHOBOM KHUCIIOTHI

I'HJIpoKapOOHaTHAas

3aMecTuTeNb 1 pona

g IwINE

BTOPUYHBIN.

OneHouHble cpeacrea JJid MpoOBEACHUSA l'lpOME)KyTO‘IHOﬁ aTTeCTallun

[IpomexyTouHas aTTecTalys IPOBOJUTCS B BUJIE 3a4UeTa.

3aueT BBICTABIAETCS NpPENOAAaBaTeIeM B KOHLE M3YYEHHs pasjena JUCLUIUIMHBI Kak
pEe3yJIbTaT TEKYIETO KOHTPOJIS.

Ecin cryneHT He copaBwicsd C 4YacThIO 3aJ@aHUM  TEKYHIErO KOHTPOJA, €My
MIPEIOCTABIISIETCS BOBMOKHOCTD CAAaTh 3a4eT Ha HTOTOBOM KOHTPOJIBHOM MEPOIPUITHH B (hopme
OTBETOB Ha BOIIPOCHI K 3a4ETY WJIM TECTOBBIX 3a/laHUH K 3a4ETY.

Bonpocsl qiis 3a4yera
1. Teopus XUMHUYECKOTO CTPOEHUS OpraHndeckux coequHeHuit A.M. Byrieposa. CiocoOsbl

OUMCTKHU U pa3/IeJIeHHs] OPraHuYeCKUX COeTMHEHUH.

2. OcobenHoctu cTpoeHHss aToma yriepoja. KoBaieHTHas cBsi3b. Tumbl cBsizeil B

OpraHMYECKUX COEAMHEHUSX (O- U m-CcBA3M). [ MOpunnzanus, TUIBI THOPUIN3ALINH.

3. Tumbl XUMHYECKUX PEAKIMHA B OPraHUYECKOM XUMHHU (3aMELCHMs, NPUCOCIMHEHUS,

OTUIETIJICHUS, TIEPETPYIITUPOBKH).




4.

10.

11.

12.

13.

14.

15.

16.

17.
18.
19.

20.

21.
22.
23.
24.

25.
26.

27.
28.
29.
30.
31.

32.

Hacepimennsle yrneBogopoabl. MIX cTpoeHHMe, HOMEHKIIAaTypa, U30MEpHs, MOIYyYeHUE U
cBoiicTBa. [IpupoaHbIe ICTOYHUKH.

OTusieHOBbIE  yrieBojopoabl. HomeHknaTtypa, CTpoeHHE, TOJIy4eHHE, CBOMCTBA.
[Ipupoansie uctounuku. [IpaBuno MapkoBaukoBa. [IpaBusio 3aituea. [lonumepuzarus.
CpaBHuTENIbHAs XapaKTEPUCTUKA CTPOCHUE M CBOMCTBA MPEIEIIbHBIX U HENPEAEIbHbBIX
YIJI€BOJOPOAOB Ha IIPUMEPE NPOIIAHA U IIPOIICHA.

JIMeHOBBIE  YIIIEBONOPONBI, Kilaccu(uKauus, TOIXyd4eHHEe | CBOMCTBAa. ekt
conpskenus. M3zonpen. XnoponpeH. HaTypaibHbIi U CHHTETUYECKUI KayqyK.

Anxunbl. Ilomydenue u  cBoicTBa. OCOOCHHOCTH CTpPOEHHs aleTHIEHAa M €ro
npousBoAHbIX. Peakuus Kydeposa M.I'.

[Muknomapaduuer (umknoankansl). [lomydenue u cBoiicTBa. OCOOCHHOCTH CBS3U B
nukinax. Konpopmanus nukiorekcasa.

Benzon u ero npousBoansie. Crpoenue 6enzona. [Ipusnaku apomatuanoctu. [lomyuenue
u cBoictBa. IIpaBwio opueHTanuu B OEH30JIBHOM Kojblle. MoHO-, 1U- H
Tpex3amemnieHHbie Oer3ona. Cunre3 Opunens-Kpadrca.

MHorosiiepHsle  apOMaTHUYECKHE  COCOUHEHUS C  HEKOHJACHCHUPOBAHHBIMU U
KOHJIEHCHpOBaHHBIMU siipamu. Hadramun. Ilomyuenume u cBoiictBa. AHTpameH. 46.
["anoreHnpou3BoiHbIE yriieBo10po10B. CriocoOs! nonydeHusi. CBoHCTBa.

OpnHoaTOMHBIE CHUPTHI, CTPOEHHUE, NOJy4yeHUE M CBoWcTBa. Peakums stepudukanuu.
HacplleHHbIE ¥ HEHACHIIIEHHBIE CITUPTBHI.

MHoroatoMHble ciupThl (MMKoOaM, riuuepuH). [lonyuenne u colictBa. KauecTtBenHas
peaxkuus Ha MHOTOaTOMHBIE CITUPTBHI.

®enonbl. OnHO-, BYX-, TPEXaTOMHbIE U MX MNpou3BoaHble. CrocoObl MOIydYEHHUS.
CaoiictBa. Bzaumoneiicteue OH-rpynmnsl ¢ siapom. IlpaBuio opuentauuu. [Ipumenenue
B HapOJIHOM XO35IMCTBE.

Anpnerugsl 1 ketoHbl. CrnocoObl momydenus. CpoiicTBa. Peakuuu anbIoJbHOH U
KPOTOHOBOW KOHJICHCAIUN.

OpnHoocHOBHbIE KapOOHOBble KHCHOTHL. Ilomydenue u cBoiictBa. IlpuMeHeHue B
HapOJIHOM XO35I1CTBE.

["anorenanruapuipl 1 aHTUAPUIBI KUCIIOT. [losydeHne u cBolicTBa.

Amunbl kucnot. Crnoxsble 3¢upsl. [onyuenne u cBolicTsa.

Jlununpl, KUpbl, TPUIVIMLEPHUABI BBICIIMX JXUPHBIX HEHACBHIIIEHHBIX M HACBILICHHBIX
KapOOHOBBIX KUCIIOT. Macia BbICBIXAIOLIUE U HEBbIChIXatommue. Mblia.

HenacelileHHble 0THOOCHOBHBIE KapOOHOBbIE KUCIOTHI. [Tomyuenue u coiictBa. Lluc- u
TpaHC- U30MEPHUSI.

JIByXxOCHOBHBIE KapOOHOBBIE KUCIIOTHI. [losyueHue u cBoHcTBa.

ApomaTHu4ecKre 0JIHO- U JIByX- OCHOBHBIE KHCIIOTHI ((TaneBrie). [lomyueHne u cBoMCTBA.
OnTnyeckast U30MepHs Ha IPUMEPE MOJIOUYHOM KUCIIOTHI.

CaoiictBa okcuKUCHOT. OCOOEHHOCTHM TpeBpalleHus o-, P-, Y-OKCHKHCIOT TpH
HarpeBaHuMu.

Anbaeruio- u KeToHOKUCIOTHI. [lomydenne u cBoiicTBa. KeToeHombHAs TayTOMEpHS.
VYraeBogsl. Krnaccudukamus yrineBonoB. Monocaxapuasl. ['ekco3sl.  CTpykTypa,
cnoco6bl momyuyeHus. CpoiictBa. OnTuueckast usomepusi. TayroMmepHble MpeBpalleHus.
ITenTo3sl. CtpykTypa. CBolicTBa. OnTnueckas nuzomepus. TayromepHble IPEBPALLICHUS.
BoccranasnuBaronue nucaxapuasl. Ctpykrypa. CoiictBa. Tayromepus. Tunel cBszei.
Hesoccranasnuparomue aucaxapuel. Ctpykrypa. Coiictsa. I'maponus. Tumel cesszei.
[Tonucaxapuasl. Kpaxman. Ctpoenue. CpoiicTBa. 3Hauenue. ['uaponus.

Kneruyarka. Ctpoenue. CpoiictBa. 3Hauenue. ['unponus. CroxxHble 3QHUPHI HEITION03bI,
UX IPUMEHEHHE.

AMUHBI )KUPHOTO M apoMaTHueckoro psjioB. Ctpoenue. CriocoOsl noiydenus. Peakius
I'odpmana. CoticTBa. Peakiiuy pa3auyHbBIX aMUHOB C a30THUCTOM KHUCIIOTOM.



33. AmMuHokucnotel. Knaccugpukanus. Ilomyuenne u cBoiictBa. Onrtuyeckas H30MepUs.
AMHHOKHUCIOTHI 6e5koB. OOpa30BaHME MENTHIHBIX CBSI3CH.

34. CoiicTBa amuHOKHCHOT. [loBenenue a-, B-, y-aMUHOKHCIIOT IPH HarpPEBaHHH.

35. PHK ocoGennocTu ctpoeHus u QyHKIIUH.

36. IHK ocoGeHHOCTH CTpOCHUS U PYHKIIUH.

4AMETOJUYECKHUE MATEPHAUJIDI, OIIPEAEJIAIOLINE INPOLEAYPbI
OIIEHUBAHUS 3HAHWH, YMEHHHA, HABBIKOB M (WJIH) OIBITA
JAEATEJIBHOCTH

Texkymmii KOHTPOJIb

TecTupoBanue 1yisi MPOBEACHUS TEKYIIETO KOHTPOJISI TPOBOJUTCS € MOMOIIBI0 CHCTEMBI
JMCTAHIIMOHHOTO OOydYeHHs WJIM KOMIboTepHOW mnporpammbl Moodle. Ha tectupoBanue
orBoautcs 20 MuHyT. Kaxknaplii BapuaHT TECTOBbIX 3aJaHuil Bkiroyaer 20 BOIIPOCOB.
KomnruecTBo BO3MOXKHBIX BApUaHTOB OTBETOB — 4 min 5. CTyI€eHTy HEOOXO0AUMO BbIOpAaTh OAUH
MPaBWIbHBIN OTBET. 3a KaXKIblil MpaBWIbHBIA OTBET HAa BONPOC MPUCBaMBaeTcs S5 OalljioB.
[Hkama nepeBona: 19-20 nmpaBMIBHBIX OTBETOB — OLIEHKA «OTIUYHOY» (5), 15-18 mpaBMIIBHBIX
OTBETOB — OIIEHKa «XOpouioy» (4), 12 nmpaBUIbHBIX OTBETOB — OLIEHKA «YIOBJIETBOPUTEIHHO
(3), 1-11 mpaBUIBHBIX OTBETOB — OLICHKA «HE yJOBJICTBOPUTEIBLHOY (2).

Omnpoc KaK CpeCTBO TEKYIIEro KOHTPOJIS MPOBOAUTCS B (pOpME YCTHBIX OTBETOB HA BOTIPOCHI.
CryneHT oTBedaeT Ha IIOCTABJIEHHBIM BOINpOC cpa3y, BpeMs Ha MOJTOTOBKY K OTBETY HeE
IIPEIOCTABIIAETCS.

HpaKTI/I‘leCKI/Ie 3alaHuA KaK CPpEACTBO TCKYIICTO KOHTPOJIA ITPOBOIATCA B MHUCbMEHHOM Q)opMe.
CTYILGHTy BbIIACTCA 3aaHUC U ITPCAOCTABIACTCA 20 MHHYT OJId MOATIOTOBKH K OTBECTY.

HpOMe)KyTO‘-IHaH arrecranus

3auer MMPOBOAUTCA NMYTEM IMOABCACHHUA HTOIOB IO PE3yJIbTaTaM TCKYHIETO KOHTPOJIA.
Ecnu cTygeHT He crpaBuiics C 4acTbiO 3alaHUN TEKYHIETO KOHTPOJS, €My IPEIOCTABIIAETCS
BO3MOKHOCTh C/IaTh 3a4eT Ha UTOTOBOM KOHTPOJBHOM MEpOINPHUATHU B (popMe OTBETOB Ha
BOIMPOCHI K 3a4€Ty WM TECTOBBIX 33JaHuH K 3adeTy. PopMy 3adera (OIpoc UM TECTHPOBAHUE)
BBIOMpAET MPENo/1aBaTelb.

Ecnu 3auetr mpoBoautcs B ¢popMe OTBETOB Ha BOIMPOCHI, CTYAEHTY MpeJiaraeTcsl OJUH
WJIM HECKOJIBKO BOMPOCOB M3 MEpPEUHsl BOMPOCOB K 3a4yeTy. BpeMmsi Ha MOJArOTOBKY K OTBETY HE
IIPEIOCTABIIAETCS.

Ecnu 3ader mpoBomutTcs B ¢dopMe TECTOBBIX 3aJaHUil K 3adeTy, TEeCTUPOBAHUE IS
MPOBEACHUS TEKYIIEro KOHTPOJISI MPOBOAUTCA C mMoMomblo CHCTEMBbl JMCTAHIIMOHHOTO
o0y4yeHHs WM KoMIbroTepHOU mporpamMbl Moodle. Ha TectupoBanue otBogutcs 10 MUHYT.
Kaxnpiii BapuaHT TecTOBbIX 3anaHuil BkItouaeT 10 BompocoB. KoinuecTBO BO3MOMKHBIX
BapHaHTOB OTBETOB — 4 min 5. CTyIeHTy HeoOX0AUMO BBIOpATh OJWH MPABUIBHBIA OTBET. 3a
KKl TPaBWIIBHBIN OTBET Ha Bompoc mpucBamBaercs 10 Oamnos. lllkama mepeBoma: 9-10
MPABIJIbHBIX OTBETOB — OLIEHKA «OTIUYHO» (5), 7-8 MpaBUIBHBIX OTBETOB — OI[EHKA «XOPOIIIO»
(4), 6 mMpaBWIBHBIX OTBETOB — OILIEHKA «YyJOBJIETBOPUTENBbHO» (3), Bce — «3auTeHO». 1-5
MIPaBWJIbHBIX OTBETOB — OLIEHKA «HE yIOBIETBOPUTEIBHOY (2) U —«HE 3aUTEHOY.



