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[Iporpamma coctaBieHa Ha ocHOBe DenepabHOr0 rocyJapcTBEHHOrO 00pa30BaTEIBHOTO
crangapta Beicmiero obpasoBanus (O®I'OC BO) cmemmansHoctH 04.05.01 OyHmameHTansHas H
NIpPUKIIagHAs XUMHUS, YTBEPKAEHHOr0 puka3oM MuHHCTEpCTBa 00pa3oBaHus U Hayku PoccHiickoif
®enepaunu ot 13 mrons 2017 r. Ne 652; ydyeOHOro mmnaHa W OCHOBHOH 00pa3oBaTeNbHOM
nporpamMMbl  crienuanbHOCTH 04.05.01 dyHnameHTanbHas U MPUKIAIHAs XUMHUS, pa3pab0TaHHBIX B
'OV BIIO «/loHeukHit HAMOHAJILHBIA YHUBEPCUTET).

PaspaboTuuk:

JoneHT kadeapbl GHOXUMHH U @ , {
OpraHMYeCKON XMMHH O.B. Bapanosa
v

IMporpamMma y4eOHON IMCUMIUIMHBI YTBEpXKAEHA Ha 3acefaHMH Kadenpbl OHOXMMHH H
OpraHU4YeCKON XUMHHU

[MTpotokxon Ne 10 ot «13» anpens 2020 r.
W.o. 3aBenyromiero kageapoi ( 22/ O.B. bapanosa

[IporpaMmMa y4eOHOM JHCUMIUIMHEI ONOOpeHa y4eOHO-METOAMYECKOH KOMMCCHEH
XUMHUYECKOro GaKyapTeTa
IMpoTokon Ne 3 ot «15» anpens 2020 r.

Ipencenarens y4e6HO-METOAUIECKOM A/ ﬁ
KOMHCCHH (aKynpTeTa 0(}; /~___H.B. SI6nouxoa



1. OBJIACTb IPUMEHEHUA U MECTO JUCHUIIJIMHBI B YHEBHOM ITPOLECCE

Huctunnuna «buoxuMus W MolieKyJisspHas OHOJOTHUS SIBISIETCSA BapUATUBHOW YaCThIO
npodeccHoHanbHOr0 OJI0Ka TUCIUIUIMH TOATOTOBKH CTyIeHTOB To creuuadbHocTu 04.05.01
«DyHIaMeHTanbHasg U MpUKIaaHas XuMus». OCHOBBIBaeTCS Ha 0a3e KOMIETEHIUH, MOTYYEHHBIX
00y4JarmUMHUCs TPH M3YyUYEHUM TaKUX TUCHUIUIMH, Kak Heopranmdeckas xumwus, OpraHnudeckas
xumusa, Duzmdeckas xumus, AHanuTHUeckas xuMmusa. [Ipu OCBOGHHMM [aHHOW UCUUILTAHBI
oOydaromiyecss JOJDKHBI BIQJAETh CIEIYIONIMMHU TMOHSTUSAMH: OCHOBHBIE KIJIACChl OpraHMYECKHX
COCIMHEHUH, THUITBI XUMUYECKOU CBS3H, PEAKIIMOHHAS CITIOCOOHOCTh, TOMOTE€HHBIN M T€TEPOTCHHBIN
KaTaJin3, METOJbl UCCIEOBAHUS OPTAaHUYECKHUX BELIECTB.

N3ydeHnne naHHOW MUCUUILTAHBI SIBISIETCS TMPEANISCTBYIONIUM JUIsl M3yUYEeHUSI TAKUX KYpPCOB
Kak MonekynsapHble MeXaHU3Mbl OOMeHa BeriecTB, Kunetnka u TepMoarHaMuKa (epMEHTATUBHBIX
MPOLIECCOB.

2. CTPYKTYPA JUCHUIIJIMHBI

Xapakmepucmuxa y4eoHoil OUCUUNIUHBL

o ——— 04.05.01 dynnameHTanbHas U IpUKIaaHAS
XUMUSI
Crenuanuzanus
OO6pa3oBarenpHas mporpaMmma Cnenuanurer
Kammduxarms Xumuk. [Ipenogasarens Xxumuu
KonnuecTBo copepkaTeabHbIX MOTYJIEH 2
Hucnunnuna 6a3f)30171 / BApMATHBHOMN YacTH JIMCIMTIIHHA BAPHATHBHO HacTH
00pa30BaTeNbHOI MPOrpamMMBbl
®opwmel kouTposist (MK, sk3amen, 3auer) 3auer, MK
Mokasatemn ouHas hopma 3aouHas popma
o0yUeHHsI o0yueHHs
KoanuecTBo 3a4€THBIX eAUHULL (KPEAUTOB) 3
I'oq moaroToBku 3
CemecTtp 5
KonnuecTBo yacoB 108
- JCKIIMOHHBIX 18
- MPAKTUYECKUX, CEMUHAPCKHUX
- 1a0OPaTOPHBIX 18
- CaMOCTOSITEIbHOMN paboThI 72
B T.4. UHAMBHIYQJIbHOE 33JaHHE
HenennrHoe KOIUYECTBO YacoB, 8
B T.4Y. Ay IUTOPHBIX 5

3. OIMCAHME JUCHHUIIJINHBI

Llenu: packpbITHe OMOXUMHUYECKUX OCHOB OpraHM3allMU KUBOTO OPraHU3Ma, YCTaHOBIICHHUE
B3aMMOCBSI3M MEXy CTPYKTYpOH M (QPyHKUUAMH OHOJOTMYECKUX MAKpPOMOJIEKYJ, YUYaCTBYIOLIUX B
pEaKIysIX KIETOYHOTO METaboiM3Ma M Tepeadd HacleJICTBEHHONH MH(OpPMAlWU. pacCMOTpPEHHE
(U3UKO-XMMUYECKMX OCHOB MOJIEKYJIIPHBIX MEXaHHM3MOB HACJI€ZICTBEHHOCTH U H3MEHYMBOCTH,
perysiuuu U agantauuu. M3ydeHne OCHOBHBIX XMMHUYECKHX IMPEBPALICHHM, JEXKaluX B OCHOBE
KHU3HEEATEIbHOCTH, O3HAKOMJIEHHE C JIOTUKOW MPOUCXOMALIMX B KHMBBIX KJIETKAX XUMHUYECKUX
IPOIIECCOB, UX PETYJISIIHEH U POJIBIO OCIKOB U HYKJICHHOBBIX KHCIIOT B HHX.




3amaun: (HOpMHUPOBAHHE TPEACTABICHUN O XHMHUYCCKOM COCTaBE JKHBBIX OPTaHHU3MOB,
CTpoeHHH M (YHKIUSIX OCHOBHBIX OMOJOTHMYECKH AaKTHBHBIX BeHIeCTB (OENKOB, YIJIEBOJAOB,
JUTIUI0B, BATAMUHOB, HYKJICMHOBBIX KHUCIIOT).

TpeGoBanusi K pe3yjabTaTaM OCBOECHHMSl AMCHMILIHHBIL. [Iporecc M3ydeHHs AUCUIUTUINHBI
«buoxumus U MolekysipHas OMOJOTHS) HampaBieH Ha (POPMHUPOBAHUE IIIEMEHTOB CIEAYIOIINX
komneTeHIMi B cootBeTcTBUU ¢ ®I'OC BO PO cneunansroctu 04.05.01 @ynnamenTanbHas U
MpUKIaTHAs XUMHS W OCHOBHOH 00pa3oBaTeNbHOM MporpaMMbl BBICHIETO 00pa3oBaHUS
cnenuanbHocTy 04.05.01 dyHnameHnTanbHas ¥ NPUKIaAHAs XUMUSL:

a) ynueepcanvuvix (YK):

VK-1. CnocobeH ocyiecTBIATh KpUTHUECKHUI aHAIN3 MPOOJIEMHBIX CUTyallil HA OCHOBE

CHUCTEMHOTI'0 T0JIX0/1a, BhIpabaThIBaTh CTPATETHUIO JCHCTBHIA

VK-2. CnocobeH ynpaBisiTh IPOEKTOM Ha BCEX dTanax ero »u3HeHHoro nukiaa YK-4.

Crioco0GeH MpUMEHSITh COBpEMEHHbIE KOMMYHHUKATHUBHBIEC TEXHOJIOTUH, B TOM YHCIIE Ha

WHOCTPAaHHOM(BIX ) s3bIKe(ax), A1 aKaJeMUYECKOTO U TPO(PECCHOHATEHOTO B3aUMOICHCTBUS

YK-8. CiocobeH co3iaBath U NOAACPKUBATH O€30TIACHBIEC YCIOBUS )KU3HEACITEIbHOCTH, B

TOM YHCJIe IPH BOZHUKHOBEHUH YPE3BBIYAMHBIX CHTYyaIni

0) oowenpogpeccuonanvnuvix (OIIK):

OIIK-1. CmocobeH aHanM3UpOBAaTh, WHTEPIPETUPOBATH W 0000IIaTh  pe3yNbTaThI
9KCIIEPUMEHTAIBHBIX U PACYETHOTEOPETUUECKUX padOT XUMHUUYECKON HAMPaBICHHOCTH

OIIK-2. CnocobeH MOpOBOAMTH XUMHYECKHH SKCIIEPUMEHT C  HCIOJIb30BaHHUEM
COBPEMEHHOT0 000pYI0BaHMs, COO01asi HOPMBI TEXHUKH 0€30MacHOCTH

OIIK-3. CnocoOeH NpUMEHSTh PacyeTHO-TEOPETHYECKHE METOJBI Ui W3yYEHUsS] CBOWCTB
BellecTB M mporeccoB C UX y4aCTHEM, HCIIONIb3YsS COBPEMEHHOE MPOrpaMMHOE OOecIedeHue u
0a3bl JaHHBIX MPOPECCHOHATHHOTO HA3HAYCHUS

OIIK-4. CnocoOeH miaHUpoBaTh pabOThl XMMHUYECKON HAIMpaBICHHOCTH, 00pabaThiBaTh U
UHTEPIPETHPOBATh TOJIyYEHHBIE pPE3yJbTaThl C HCIHOJIB30BAHUEM TEOPETUYECKHX 3HAHUU U
MPAKTUYECKUX HaBBIKOB PEIICHUS MAaTEeMaTHUYECKUX U (PU3NUECKUX 3a]au

OIIK-5. CrnocobeHn wucnonb3oBaTh HHPOPMALMOHHBIE 0a3bl JAaHHBIX M aJalTHPOBATh
CYILIECTBYIOIINE MTPOrPaMMHBIE MPOTYKTHI sl pEHIeHUs 3a/1a4 NpodeCCHOHATBHON ASSITENEHOCTH C
YY€TOM OCHOBHBIX TpeOOBaHUI HH(POPMAIIMOHHOM 0€301MacHOCTH

OIIK-6. CriocobeH nmpeacTaBiIsaTh pe3yJIbTaThl MPpo(heCcCHOHATBHOMN NEeATeIbHOCTH B YCTHOU
U THUCBMEHHOH (opMe B COOTBETCTBMM C HOpPMaMH W TPaBWIAMH, MPHHATBIMA B
podeCCHOHAIBHOM COOOIIECTBE

8) npogheccuonanvnvix komnemenyui (I1K):

IIK-1. Cnocoben mnpoBoauth cOop, 00pabOTKy, aHamW3 W O0O0OOIIEHUE pe3yJbTaTOB
HKCIIEPUMEHTOB M HCCIECIOBAHUN B PA3IMYHBIX OOJACTAX XUMHM, XMMHUYECKONH TEXHOJOTHH WU
CMEXHBIX HayK;

[IK-3. CnocoGeH BHEIpSATH pe3yJbTaThl MCCIENIOBAHUNA U Pa3pabOTOK B COOTBETCTBUU C
YCTaHOBJICHHBIMU MTOJTHOMOYHSIMH.

[TK-4. CriocoGeH mpoBOAUTh HAyYHBIE UCCIICIOBAHMSI, COBEPIIICHCTBOBATh U pa3padaThiBaTh
TEOPUU U METOJAbl M3YUYEHHS] XMMHUYECKUX MPOLECCOB, OCYIIECTBIATh MPAKTUUYECKOE MPUMEHEHHE
NOJYYCHHBIX 3HAHUN M PE3yJIbTaTOB B PA3JIMUYHBIX OTPACISIX SKOHOMHUKHU (IIPOMBIIIICHHOCTH,
CEIbCKOM XO3SIMCTBE MW JZIp.), CBS3aHHBIX C TIEpPepadOTKON  CHIPhS, MOIy(PadpUKaTOB,
NOPOMBIIIJICHHBIX ~ OTXOJIOB, TIIOJIyYeHHEM M COBEPLICHCTBOBAHMEM pPAa3IMYHBIX  BEIIECTB,
MaTepuasoB, pa3pabOTKON U yTydlIeHUEM TEXHOJIOTHYECKHX IIPOIECCOB;

ITK-5. CrocobGeH K MPOBEIEHUIO OMBITOB, HCIBITAHUA W AHATU30B C LEIbI0 HU3YYCHHS
COCTaBa, CTPOCHHS, CBOMCTB U MPOILIECCOB NMPEBPAILIEHUHN BEIIECTB, YHEPIreTUUECKUX U XUMHUYECKIX
U3MEHEHUH B Pa3IMYHBIX HATYPaIbHBIX WIM UCKYCCTBEHHBIX BEIIECTBAX, CHIPHE U M3/ICIHSIX;

[IK-6. Cmocoben Ha pa3pabOTKy METOAMK TPOBEACHUS KOHTPOJS KadecTBa s
W3TOTOBUTENICH U OTPeOUTENCH XMMIUYECKON TPOTYKIIHH.




[IK-7. CnocobeH ocCymecTBIATh HAyYHOE PYKOBOJCTBO pabOTaMHU B COOTBETCTBHH C
IUTAHOM  paboThl  CTPYKTYpPHOTO TMoOApasieiceHus, (OpMUpPOBATh UX KOHEYHbIE LEIH U
IpeJoiaraéMble pe3ybTaThl;

[NIK-8. CrnocobeH OCyIIEeCTBISITh KOHTPOJb BBIMOJHEHUS MPEIyCMOTPEHHBIX IIAHOM
3aJaHMid, KOHTPOJIb Ka4eCcTBa MPOBEACHUSI padOT, BHIMOJIHEHHBIX PAOOTHUKAMHU IOJPA3/ICICHUS U
COMCIOJIHUTEIISIMY;

[IK-9. Cnoco0eH mnOpuUMEHATh  aKTyaJbHYI0 HOPMAaTUBHYI  JIOKyMEHTAllUIO B
COOTBETCTBYIOIIIEH 007IaCcTH 3HAHUH.

B pesynbrare 0OCBOCHUS AUCIUILIMHBI 00YYaromuiics JOIKeH

3HaTBh: CTpPOEHHE U CBOMCTBA XMMHUYECKHMX BEIIECTB, BXOJSAIIMX B COCTaB JKHUBBIX
OpPraHU3MOB, OCHOBHbIE METa0OIMUYECKUE MYTH MPEBpaIleH!s] OMOMOJIEKYJ, CBSI3aHHbIE C 0OMEHOM
BELIECTB, IPOLECCHl HAKOIIJICHUS] U PACXOJO0BAHUS SHEPIUU, MEXAHU3MBbI PETYJIALINN METa00In3Ma,
MEXaHU3Mbl MAaTPUYHBIX OHMOCHHTE30B.

YMeTh: YCTaHAaBIUBATh B3aUMOCBS3b MEXKAY CTPYKTYpOH W (YHKIHSIMHA COCTAaBHBIX
KOMITOHEHTOB JKUBBIX KJIETOK, pellaTh CUTyallMOHHbIE 3a/laud MO OMOXUMHUHM U MOJEKYJSPHON
OMOJIOTMM, TPUMEHATH IOJYYEHHbIE 3HAHHUA NpU OMOXMMUYECKOM MOHUTOPUHIE HapylICHUN
MeTa0oIM3Ma U NaTOJIOTMYECKUX COCTOSHUM, IPU MPOBEIEHUH SKCIIEPUMEHTAIbHON paboThI.

Buaagers: m1abopaTopHBIMU METOIaMU M3YUYCHUSI OMOXUMHUYECKUX MTPOIECCOB.

4 COIEP’KAHUE JUCHUNJIUHBLI U ®OPMBI OPTAHU3ALIMY YYEBHOI' O
MPOLIECCA

[TopsinkoBsIii Kpatkoe coaep:xanue TeMbl
HOMED U TEMA

Cooepircamenwvnutii Mmooy 1 beaxu, pepmenmut

Tema 1. benku buonornueckass posib 6eIKOB. AMHHOKHUCIIOTBI KaK CTPYKTYpHBIE
equHUIBl O0enkoB. Knaccudukanus aMUHOKHCIOT MO mpuUpoae OOKOBOTO
panukana. DU3NKO-XUMHYECKHE CBOWCTBA aMUHOKHUCIOT. CTpyKTypHas
opranuzanus 6emkoB. THIIBI CBSA3EH, CTAOMIM3UPYIONIMX MOJICKYJTy Oerka.
[MepBuunas ctpykrypa Oenka. OmpeneneHrne aMUHOKHCIOTHOTO COCTaBa
0eKOB. Y CTaHOBJIEHHWE TIEPBUYHOM CTPYKTYPhI MOJIEKYIIbI Oenka. Mozaenu
BTOPUYHON CTPYKTYpHI Oenka. TpetnuHas cTpykTypa 6enka. [ mobynsapHbie
u  ubpumsipapie Oenku. YerBepTuuHas CcTpykTypa Oenka. Poib
HEKOBAJICHTHBIX CBS3e B CTAaOMIM3alMU YETBEPTUYHOU CTPYKTYPBHL
®dusnko-xuMHUecKkre cBoricTBa OenkoB. Kmaccudukamus 0OenkoB 10
XUMHUYECKOMY CTPOCHHUIO, OT/ICTbHBIC TIPEICTABUTENN MPOCTHIX U CIOKHBIX
OeJIKOB.

Tema 2. Xumuueckass npupona. JlokazarenbcTBa O€NIKOBOM  HPUPOABI
Depmenmot depmentoB. CpoiicTBa hepmeHTOB. CielIMPUUHOCTD NeUCTBUSA. AKTUBHBIN
neHTp ¢epmentoB. CTpoeHHWE aKTHBHOTO IIEHTpa, (YHKIMOHAILHBIC
IpyNNbl  AMUHOKHCIOT B AKTUBHOM LEHTpe. AKTHBHBIM LIEHTp
xumoTpuncuna. Teopun @umepa u Konanna. Teopuu ¢pepMeHTaTHBHOTO
Karanusa: ajcopOruoHHass u  (GEepMEHT-CyOCTpaTHOrO  KOMILIEKCA.
MexanusM JeicTBUS  (PEPEMEHTOB-TIPOCTBHIX  OEJIKOB Ha  IpUMEpe
XMUMOTPUIICHHA, alleTHIIXOJIMHAICTEpa3bl. MexaHnu3M AeHcTBUS (pepMEHTOB-
cinoxupix OenkoB. Kodepmentsl. KodepmeHnTsl Kak MNpoOM3BOJHBIE
BUTAaMHMHOB. buosorndeckas ponb BUTaMMHOB-KO(epMeHTOB. Perynsnus
(depMeHTaTUBHOW  AaKTUBHOCTH.  AKTHBATOphl M HMHTHOUTOPBHI.
Annocrepudeckas perynsanus (bepMeHTaTUBHOM aKTUBHOCTH.

Knaccugukanus u HomeHkiarypa ¢pepmeHToB. M30dhepMeHThI.




Cooeporcamenwvnviii  mooyns 2 Hykneunoewvie  Kuciomoi.
Mampuunwvie 6uocunmesvt

Tema 1
Xumusn
HYK1eUHOBBIX
Kuciom

HyxkJjemHoBble KMCJI0TBI. MaTpudHble OMOCUHTE3bl. XUMHYCCKUN
COCTaB HYKJIEUMHOBBIX KucaoT. CTpyKTypHas opranuzanus. [lepBuunas
CTPYKTypa HYKJIEHWHOBBIX KUCIOT. Bropuunas crpykrypa JHK. Monens
nBoiiHOM cnupann YorcoHa u Kpuka. Tpernunas crpykrypa JHK.
Bropuunas, tpernunas ctpyktypa PHK. OcnoBubie Tuner PHK:
MaTpUyHasi, TpaHCHOPTHas, pubocoManbHass. DUBHKO-XUMHYECKUE
CBOMCTBA HYKJICMHOBBIX KHCIIOT.

Tema.2
Mampuunsie
ouocunmesol.

MonexkyspHbie MEXaHU3MBbI repenadu TE€HETUYECKON
undopmaruu. buocuates JIHK. Orampl permmkanmm: WHUALIHAALNS,
anoHrauus, tepmuHauus. Ilopexnenune JIHK nox BosgeiictBuem Y®-
m3nyueHusi. Mexanusmbl penapanuu JHK. buocuntes PHK. DOtamnsr
TPaHCKPUIILIUU: VHULMALNS, AJIOHTaLNA, TEPMHUHALINS.
[TocTTpaHCKPUIIIMOHHBIE MTPOLIECCHI.

buocunre3 Oenka. Otambl TpaHciasanuu. llocTTpaHCHSIIMOHHBIC
IIPOLIECCHI.




TemaTnyeckui mJian

ConepxaTreibHbIA MOTYJIb 1

KoauuecTBo yacoB

Ounas ¢popma o0ydeHHUsI 3aounasi popma oOyueHust
B T.U. B T.U.
HasBaHus comepKaTeIbHBIX ol 21 |E o | 213 |%
o o S| 2| = E sl o 2 =i = 5 =
MOJyJIeH M TeM = E| 9| &g E =~ = O s | B E &
Q = =p £ 3 O O Q = =p = ) O H O
= 2 Sl e |g SN S A 2 = s |8 s ¢S
O | E| &lo e H ) = o | o &g
Bl 31 2|2 ®BE & = & | S w8 &
QO | s S| S|l Y |8 sHS
Q. < < jas) Q. < < as]
= Sl o = =) = 1>) =
Tema 1. Beaku 30 | 6 6 | 18
Tema 2. @epmenmot 26 | 4 4| 18
Hmozo no
cooepirrcamenvbHomy mooyarw | 56 | 10 10 | 36
1

CoaepikaTeJIbHbII MOAYJIb 2

KoaunuyecTBO 4acoB

OuHas ¢popma 00ydeHHUsI 3aounas popma o0yueHust
B T.4. B T.4.
0| o= e > L | T =
Ha3Banus cojepaaTelbHbIX . S|z % o g < o S 2 % Sl E
MojyJieii u TeM S| E| 8|l elE5s58 5| E| 8| &8585
o | 5l 2l5gEY o S|z | 8|13 ¢lES
“| E|E|E|edsg ¥ E|E|2 /2858
S g E 8w = & 2 = & 8 ®| = =
8 Q|z = § < 8 Q |z g <
Bl 5|8 |= =l 58S S
Tema 1. Xumusn 2% | 4 4| 18
HYKJICUHOGBIX KUCTIOM
Tema 2. Mampuunwie 2% | 4 4| 18
Ouocunmesnl
Hmozo no codeprcamenn- 5 | g s | 36
HOMY MOOYI0 2
Bcezo uacos 108 | 18 18| 72
5. METOOANMYECKHUE PEKOMEHJIAIMU JJ15 ITPOBEJEHU S
JIEKIIMOHHBIX, TIPAKTUYECKHUX U TIABOPATOPHbBIX 3AHSTUU
TeMbl JIeKUMOHHBIX 3aHATHI
No Konuuecmeo
Hazeanue memui
/o 4acoB
1 |Tema 1. Xumusi HyKJIE€MHOBBIX KUCIIOT 6
2 |Tema 2. MarpuuHble OMOCHHTE3bI 4
Tema 3. XuMUsi HyKJI€MHOBBIX KUCIIOT 4
3 [Tema 4. MatpuuHbie OMOCHHTE3bI 4
BCEI'O 18




Tembl 1200paTOPHBIX 3aHATHH

Ne Konuuecmeo
i Haseanue memot 4aCOB
1 [IBeTHBIEC peakiiy HA AMUHOKHUCIOTHI U OCIIKH 2
2 Xpomarorpadusi aMIHOKHCIIOT Ha Oymare 2
3 Peakuuu BricanvBaHUs U OCAXKICHHS OCIKOB 2
4 Ornpenenenne akTUBHOCTH aMuJIa3bl CIIIOHBI 110 Bonsremyrty 4
5 OnpeneneHre akTUBHOCTH KaTaia3bl 4
6 Brinenenune THpo3uHa3bl U3 pACTUTEIBHOTO ChIPhSA 2
7 IM'uaponns HyKIIEONPOTENIOB JPOKIKEH 2
BCEI'O 18
6. METONUYECKHUE PEKOMEHJALIUH 11O OPTAHU3ALIIA
CAMOCTOATEJBHOU PABOTHI CTYJAEHTOB
Opranusanusi CaMmoCTOATEIbHON PadoThI CTY/I€eHTOB
Ne Konuuecmeo
i Ha3zeanue memoi HACOB
1 |Tema 1. Xumusi HyKJIE€MHOBBIX KUCIIOT 18
2 |Tema 2. MarpuuHble OMOCHHTE3bI 18
3 [Tema 3. XuMHsl HyKJIE€UHOBBIX KUCIIOT 18
4 [Tema 4. MaTpuuHbie GHOCHHTE3bI 18
BCEI'O 72

D
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7. AHAUBU Y AJIBHBIE 3ATAHUSA

Oobpazey unoueudyanvbHozo 3a0anus

IlenTtun comepKUT B CBOEM COCTaBE ajaHWH, JIU3WH, NPOJWH, JICWIWH, BaJIMH. B
pe3yJibTaTe peaKiMy MEeHTANeNnTHAa ¢ TMHUTPOGTOPOH30I0M U Tocienyrorero ruaponusa JJHD-
nentuaa 20% pacTBOPOM COJITHOM KHCHOTHI ObuTl monydeH JIH®-amanuH, a mpu THIpOIH3E
KapOOKCHIETITHIa301 - MPOJIMH. B TpUNTHYECKOM THIpOIM3aTe HAWCHBI 1BA TICTITHAA: BaJI-TIPO U
m3-Bail. Hamummure MNEPBHUYHYIO CTPYKTYPY AAHHOTO IICIITHOA4, OCHOBBIBAsICb HAa COBOKYITHOCTHU
MIPUBEICHHBIX JIAHHBIX.

8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEXKYTOYHOM ATTECTAIIUA

BEJIKU
Krnaccudukanus u 6uonornyeckoe 3Ha4eHue aMUHOKHCIIOT.

®du3HuKo-XUMHUYECKHe CBOHCTBA Oelka (aM(OTepHOCTh, pACTBOPUMOCTB, JIEHATYpaLus,

MOHATHE 00 U309JEKTPUUECKON TOUKE).

OCHOBHbBIE IPUHIIMIIBI YCTAHOBIICHUS IEPBUYHON CTPYKTYPbI OCJIIKOBOM MOJIEKYJIBI.

YpoBHU OpraHu3ayy OEIKOBON MOJIEKYJIBI.
Tumnsl cBsizei B Mosiekyse Oenka.

[{BeTHBIE peakiuy Ha OEIKU U AMUHOKHUCIIOTHI.
[TuieBast IEGHHOCTh OEJIKOB.




8. IlepeBapuBaHHE U BCaChIBAaHHUE OCIIKOB.

9. TI'Huenue GeNKOB B KUILIEYHUKE.

10. IIpeBparnieHne aMUHOKHCIIOT B TOPMOHOIIOIO0OHBIE BEIIECTBA.

11. IlepeaMuHupOBaHNE aMUHOKHCIIOT U €0 CBA3b C OKUCIUTEIbHBIM J€3aMUHUPOBAHUEM.

OEPMEHTHI
Knaccudukanust 1 HoMeHknarypa ¢GepMeHTOB.
OcoOeHHOCTh (hepMEHTOB Kak OMOJIOTMYECKUX KAaTalIu3aTOPOB.
CaoiicTBa ()epMEHTOB.

AncopOrrioHHast Teopusi pepMEHTATHBHOTO KaTaln3a.
Teopus ®CK

MexaHu3M IeUCTBUS XOJIMHACTEPA3BI.

AxTtuBanus pepMeHTaTUBHON aKTUBHOCTH
WNuruburopsr hepMeHTOB.

RN R W=

HYKJIEMHOBBIE KUCJIOTbI. MATPUYHBIE BUOCHUHTE3bI.
[lepBuunas crpykrypa JJHK u PHK.
2. IlypuHOBbBIE M MUPUMUAUHOBBIE OCHOBAHUS, HYKJI€O3U/Ibl, HYKJIECOTH/IbI.
Bropuunas crpykrypa JJHK. Monens Yorcona-Kpuka. IIpuHInn koMmieMeHTapHOCTH.
Tpernunasa crpykrypa JJHK.
MaxpomonekyisapHas crpykrypa PHK. Bunst PHK. Crpoenne TPHK.
Permunkanus. @epMeHTBI.
Tpanckpunuus.
Penapannsa nospexnenun JTHK.
I'enernueckuii koa. Ero xapakrepucruka.
MexaHn3M aKTHBALMU AMUHOKHCIIOT B OnocHuHTe3e Oernka.
10 Crpykrypa u 6uonorudeckas poiab TPHK.
11. buocunres 6enka. OCHOBHBIE STAlbI.

—
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9 OBPASEIl MOAYJBbHOI'O KOHTPOJIA

IOy BIIO «JIOHEIKHA HAIIMOHAJIbHbIA YHUBEPCUTET»
Xumuueckuit pakyabTeT

CneyuanvHocmy: 04.05.01 @ynoamenmanvnan u NPUKIAOHAA XUMUA
IIpoepamma noocomosku: cneyuanumem

Cemecmp 5

Vuebnas oucyuniuna Buoxumusn u monekynapuas ouonozus

MOAYJIBHASA KOHTPOJIBHAS PABOTA

Bapuanr 1

AxtuBHbIi 1IeHTp hepmenToB. Teopun @umepa u Komnanna. CnennpudHocTs epMEHTOB.

EctectBenHoe OolieyToNsIONIEe BEHIECTBO B YEJIOBEUECKOM OPTaHU3ME  SBISETCS
nentuoM. KUCIOTHBINM THAPOIN3 3TOT0 MENTHAAa TMOKa3al, YTO OH COACPKUT TJIUIWH, JICHIUH,
deHwnanaHuH u THPO3WH B cooTHomeHuu 2:1:1:1. Peakmus storo mnentuma c 2,4
TUHUTPOPTOPOCH30IOM, TOCIEAYIONTUN TUAPOIU3 U XpoMmaTorpaduyecKuid aHaIu3 TPOIYKTOB

MoKa3ali, 4To 00paszyeTcs MPOU3BOIHOE

JJH® - Tupo3mHa. YacTUUHBIN THAPOJIN3 C MOMOIIBI0 XUMOTPUIICHHA TIO3BOJIMII OOHAPYKUTh
JICI\/’II_[I/IH, TUPO3UH U KOpOTKI/Iﬁ IIenTuna. FI/II[pOJII/I?) 9TOro nenTuaa aajl riiniiyuH U q)eHI/IJIaHaHI/IH B

cootHomleHun 2:1.
1. YCTaHOBI/ITe IIOCJICa0BATCIIbHOCTh aMUHOKHUCIIOT B IICIITUC.



Hanummre cooTBETCTBYIOIINE PEAKIINH.
2. Yto mpou30iaeT ¢ MEeNTUaAOM MpH 00paboTke ero (enmnTron3oranarom? Hamummre
00IIyI0 CXeMy Ipoliecca.

3. Omnpenenure cyMMapHbliii 3apsa nentuaa npu pH 1; 7; 12.

4. Vxkaxure, B KaKOW CpeJie JIEKUT U303JIEKTpUUEcKas TOUKa rnentuaa?

5. OObsAcHUTE, NOYEMY XHMOTPHIICUH BBI3bIBACT YACTUYHBIM, a HE MOJHBIN THUAPOIU3
nentuaa?

6. VYkaxure, Kakue (YHKUHMOHAJbHbIE TPYNIbl BXOAAT B  AKTUBHBIA  IEHTP
XUMOTpPUIICHHA.

7. B obmem, BUIIE MOKaKUTE, KAK XMMOTPHUIICHHOTEH MPEBPAIIAETCS B XUMOTPHUIICHH.

8. OOwscuure, mouemMy  nauusonpomwidropdpochar  HeoOpaTuMo  HHTHOUpPYET
XUMOTPHUIICHH.

9. HanmmmuTe, BOCIOJIB30BaBIINCH TA0J. KOJOHOB, HYKJICOTHIHYIO ITOCIIEAOBATEILHOCTh
¢dparmenta JJHK, 0TBeTCTBEHHOTO 32 CHHTE3 JAaHHOTO TETITH/IA.

10. HazoBwute npouecchl:
a) JHK — u PHK
0) u PHK — Genok

YTBepkIeHO Ha 3aceqaHuu Kadeapsl OMOXHMHUHA W OPTAaHHMYECKONH XUMHUH, TPOTOKOT Ne oT
« » 20 T.

3aBeyromnuii kadenpoit
[IpenonaBarens

KpnTepml OL¢HUBAHUA MOAYJBHOI'0 KOHTPOJIHA

Howmep 3ananus KommaecTBo 6amios
1-10 Kaxxnoe 3amanue mo 5
OaioB
Bceero 50

10.0OBPA3EIl DK3AMEHALIMOHHOI'O BUJIETA
11. OBPA3ELl TECTOBOI'O 3AJJAHUA

1. C noMo1IpIo Kakoi KaueCTBEHHOM peakIMy MOXHO OOHAPYKUTh apOMaTUYECKHe
aMUHOKHCIIOT?

A. KcaHTonpoTtenHoBasi peakiuu.

b. Huarnapunosas peakuuu.

B. Peaknuu Bropua.

I'. Peakunn MusioHa.

J1. Peakunu Tpommepa.

2. C moMo1pI0 Kakoi KaueCTBEHHOM Peakiuu MOKHO OOHAPYKUTh THPO3UH?
A. buyperoBas peakuuu.

b. Hunrunpunosas peakuuu.

B. Peakmnumn.

I'. Peakuimun Muiiona.

. Peakuun Tpommepa.



3. C noMoIIpI0 KaKOM KaueCTBEHHOU PEaKIIMH MOYKHO OOHAPYKUTH CEPYCOIepIKaIINX
AMUHOKHCJIOTHI?

A. KcaHTOIIpOTEMHOBAs pEAKIUN.

b. Hunrunpunosas peakuuu.

B. Peakmuu ®ojs.

I'. Peakuimun Muiiona.

. Peakuun Tpommepa.

4. YKaxxuTe aMMHOKHCIIOTBI C HEMOJIIPHBIM T'HIPO(POOHBIM paiuKaIoOM:
A. I'mytamum.

b. Banun.

B. Cepun.

I'. neinun.

. I'mctuaus.

5. YKaXuTe aMMHOKHUCIOTHI C MOJOKUTEIBHO 3apsSKEHHBIMU PaIuKaTaMU:
A. AnanuH.

b. I'myramar.

B. I'myramus.

I'. JIuzun.

. I'mauyn.

6. PactBopuMOCTb OOJIBITMHCTBA TIIO0YJISIPHBIX OEJKOB B BOJHOM pacTBOpe 00yCIOBICHA
HAJIMYMEM Ha UX TIOBEPXHOCTH:

A. TTonspHBIX OCTaTKOB AMMHOKHCIIOT.

b. HenmonspHBIX OCTATKOB AMHUHOKHCIIOT.

B. menTuaHbIX Tpymm.

I'. GeH30mBHOTO pasuKaia.

J1. TETepOIMKINYECKUX PATUKAIOB

7. 3HaueHue U303JIEKTPUUYECKON TOUKH aJJaHWH HaxoauTcs B obnactu pH:
A »T.
b. <7.
B>7.

8. CMech aMUHOKUIIOT pa3zelisiioT MeTo1oM dJekTpodopesa mpu pH =7 YCTAHOBUTE
COOTBETCTBHE:

A. JIuzuH. a) JIBmwxkercs K aHOY.
b. Tpunrodan. 0) JIBmxkeTcs K KaToy.
B. Acnaprar. B) OcTaHyTCsl HA JIMHUM CTapTa.

I'. I'myramar.
J1. pennnananuH.
E. ructuaus.

9. I'emor1001H MO XUMHUYECKOMY CTPOEHHUIO OTHOCUTCS K KIIaccCy:
A. METaJUIONIPOTEUIOB.

b. XpoMOIIpOTEHHBL.

B. ®ochonporennus.

I'. rMKONIPOTENHOB.

J1. TMmOnpOTENHOB.



10. Benku B )KMBBIX OpraHU3Max BBIMTOJHSET CIEAYIONNE (DyHKIHH:
A. DHepreTuyeckasl.

b. Katanutnueckas.

B. [Totpebnsemas.

I'. CtpyxTypHas.

J1. TpancriopTHas.

11. M303nekTpuyeckasi Touka re Morinoouna 6,8. B kakom HampaBiIeHUH MepeMeIiaeTcs
TeMOTJIOOWH B AJICKTPUYECKOM 1osie ipu pH = 6,87

A. K katony.

b. K anony.

B. Ocraetcs Ha nuHMM cTapTa

12. CTpyKTYypHBIM 3JIEMEHTOM MPOCTHIX OEIKOB SIBISIFOTCS:
A. MOHOHYKJIEOTH/IBI.

b. I'moko3a.

B. AMHUHOKHCIIOTBHI.

I'. I'muuepun.

13. Hauanom nmenTuaa c4uTaercs - KOHEIl MOJUNENTHIHOM 1IeTH, COAeP KM
CBOOOJTHYIO TpyIIIy.

A) C. a) aMUHOKHUCJIOT.

B) N. 0). KapbokcunpHyro.

14. Kakast XumMu4eckast CBsI3b TUAPOIU3YETCS TIPH TUAPOTIu3e Oenka?
A. Bonopoanasi.

b. Cnoxuoadupnas

B. Ilentunuas

I'. TunpodoOHBIE B3aUMOACHCMTBHS

. ducynbbuaHas.

15. BogopoaHsie CBsI3U CTAOMIM3UPYIOT CIEYIONINE YPOBHH CTPYKTYPHON OpraHU3aIiu
OEJIKOBBIX MOJIEKYJI:

A. IlepBuuHas cTpyKTypa

b. Bropuynas cTpykrypa

B. Tpernunas ctpykrypa

I'. He crabunmu3upyercst HUKakasi CTpPyKTypa

16. Ilox nenaryparueii 6eTKOB TOHUMAIOT:

A. HapymieHue pacTBOprUMOCTH OeKa.

b. Hapymenne nmoaBmkHOCTH Oenka mpu 3ekTpodopese.
B. Hapymenue ruapatHoii 0007109KH Oerka.

I'. Hapymienue CTpyKTypbl U (yHKIMH OeTKa.

17. benku neHaTypupyIOT B KJIETKE BCIIEICTBUU:

A. Pa3priBa cnaObIx CBsA3EH, MOIIEPKUBAIOITUX KOHPOPMAIIHIO OelKa.
b. JleficTBHSI MPOTEONUTUUECKUX (PEPMEHTOB.

B. Cunre3a 0enKOB TEIIOBOT'O IIOKA.

I'. CHuXeHus1 KOHLEHTPALMU JTUTaH]I0B.

18. [IpuBenuTe MpUMEpHI MPOCTHIX OEIKOB.

19. [IpuBenuTe MPUMEpPHI CIOKHBIX OCITKOB.



20. PaccuutaTh U303JIEKTPUUYECKYIO TOUKY BAJIMHA

21. IlepBuuHas cTpykTypa Oenka. Meronsl onpeaeneHus N-KOHIOB.

22. TlpuBectu GpopMyity NENTUAA 2UC-NPO-Mem-2y, Ha3BaTh €ro, ONPEAEIUTh 3apsil B BOJHOM
pactBope npu pH ~1,5.

12. KPUTEPUU OHEHUBAHUA

Ilo kypcy mpeanonaraeTcst NpoBEACHUE NMPOMEXKYTOYHOW aTTECTALIMM B BHUJE MOJYJIBHOIO
KOHTPOJIS, 3a4eTa. 3a4eT CAAOT CTYyACHTHI C LENbIO MOBBIIICHNAS PEUTHHTA.

Pacnpeoenenue 6annos, Komopule Mozym noay4Yums CmyOeHnvl
6 npoyecce uzy4eHus OUCUUNIUHbL

OpraHuzanuoHHO CPC Bcero
yuebnas pabora NunuBuayansHas MoaynbHbII NupuBunyansHas
CTyZACHTa paborta KOHTPOJIb TBOpYECKas paboTta
Max 20 6aoB max 30 6amioB  [max 50 GamnoB| max 6amioB | 100 6annos
Brinosnenue u CemecTpoBbIE MK
3aIuTa KOHTPOJIbHBIE
TabopaTOPHBIX padoT [paboThI
LlIxana coomeemcmeusn 6an106 HAUUOHANLHOU WKaTle
Ouenka Ouenka no OueHka nmo rocy1apcTBeHHOM MIKaJIe Ounenka nmo
no mkajie | 100-0anabHoi (3x3ameH, Tu(pdepeHIMPOBAHHBIN 3a4eT) rocy1apCcTBeHHOM
ECTS mKaJje mKaJje (3auer)
A 90-100 5 (OTJIMYHO) 3a4TE€HO
B 80-89 4 (xoporo) 3a4TECHO
C 75-79 4 (xopor1o) 3a4TE€HO
D 70-74 3 (y1OBJIETBOPUTENIHHO) 3a4TE€HO
E 60-69 3 (y/IOBJIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPUTEIBHO) HE 3a4TEHO
C BO3MOYKHOCTBIO IOBTOPHOM cliauu
F 0-34 2 (HeyIOBJIETBOPUTEIBHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOM CIay¥l MPHU YCIOBUH
00s13aTeTbHOTO HA0Opa JTOMOJHUTEIIBHBIX OAJIJIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOIECCA

JIeKxIMOHHBIE 3aHATHUS POBOAATCS B Ay IUTOPUM, OCHAILEHHON MYJbTUMEIUNHON TEXHUKON
U 1ockoi. JJabopaTopHble 3aHATHS IPOBOJATCS B yueOHOM nabopaTopun «Oprannyeckas XUMHUs U
OuoslornvecKkass XUMHs», OCHAIICHHOW CIEMUATbHBIM 000pyJIOBaHHEM, W B KOMITBIOTEPHOM
KJjlacce, 0OOpPYIOBaHHOM KOMIIBIOTEPAMU C JIMIEH3HOHHBIM IPOrpaMMHBIM OOECIEUCHHEM,
JOCTYIIOM K cetr IHTepHeT, cToIaMu, JOCKOM.




14. PEKOMEHJIOBAHHAS JIMTEPATYPA

Ne
n/n

HaunmeHnoBanue

Koi-Bo
IK3EMILISAPOB
B OMOJHOTEKE

JouHY

Haanumue
3JIEKTPOHHOM
BEpCHH B
IbC

Ocnosnas numepamypa

buonornueckas xumus: c YOPAXXHCHUAMU U 3aJadaMU:
y4eOHHMK JUIsl CTYJICHTOB [AJICKTPOHHBIA pecypc]| / mon
pexn.: C.E. Ceepuna. — MockBa: [DOTAP-Menua, 2011.
— 622 c.

CepprokoBa [.A. OcHOBB OHOXMMHUHU [DJIEKTPOHHBIN
pecypc]: yuebHoe mocobue / Boarorpam: BoarI'TY. —
2015. — 64 c. Pexum JOCTYyTIa
(https://elibrary.ru/download/elibrary_23606695_ 846174
40.pdf)

bapanosa, O.B. buoxumus. [Tocobue k mabopaTopHBIM U
CEMHUHAPCKUM 3aHATHSIM [DIEKTPOHHBIN pecypc]: yueO.
nocobue / O.B. bapanoma, B.C. JlopomkeBuu, H./I.
Opnaprok ; 'OV BIIO "Jloneukwuit Hat. yH-T". - JloHenK :
I'OY BIIO "douHVY", 2016.-160 c.

[ennpuxk A.H., Kocmeinua B.B., bBbapanosa O.B.
CrnekTpanbHble METOJABI HUCCIEIOBAHUS B OpraHMYECKOH
XAMHAN W OWOXMMHHU: Y4eOHO-METOIMYecKoe mocolue,
Honenk: onHY, 2012.- 119 c.
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Hononnumensnan rumepamyp

Epmios FO.A. O6mas 6noxumus u copt: yued. nocodue /
10.A. Epmos. — Mocksa: U3a-so MI'Y, 2010. — 367 c.

Komor B.Il. buoxumus: yuebnux / B.II. Komosn, B.H.
[lIBenoBa. — Mockaa: FOpaiit, 2015. — 640 c.

Henwcon JI.JI. OcHoBbl Onoxumuu JleHuHmKepa: B 3 T.:
yueonuk / JI. Hembcon, M. Kokc. — Mocksa: BMHOM.
Jlaboparopus 3Hanuit, 2012. — T.1: OCHOBBI OHOXWMHUH.
Crtpoenue u ananus. — 694 c.

buoxumus uenoseka / P. Mappu, 1. I'pernep, I1.
Metiec, B. Pogyain .. - M. : Mup, 2004. —T.1 -381 c., T.2
—414 c.

Yupkun, A.A. buoxumus : yueb. pyk. / A. A. Uupkus,
E. O. Jlanuenko. - Mockga : Mex. aut., 2010. - 605 c.

15. ”H®OPMAILIMOHHBIE PECYPCbI

http://mondnr.ru/ — MunucTepcTBO 00pa3oBanuss u Hayku Jloneukoi HapomgHoit
PecryOnuku
http://resobrnadzor.ru/ — PecmyOimkanckas ciyk0a MO KOHTPOJIO W HAI30py B cdepe
o0pa3oBaHMs ¥ HAYKH




16. IPOTPAMMHOE OBECIIEYEHHE

1. Windows 7 PRO (kopnopamusnas auyenzus JJOHHY No 46484614)

2. Microsoft Office (kopnopamusnas nuyenszus JJOHHY Ne 46472919)

3. Microsoft Visual Studio (nuyensus npoepammor DreamSpark 011 évicuuux yueOuvix 3a6ederuii)
4. Jluyensuu GPL, Apache, BSD ona c60600n020 npocpammuozo obecneuenus:- Aumugupyc
Kacnepcroeo;- Adobe Acrobat Reader;- xPDF.

Pabouyas mporpaMma paccMOTpeHa U MepeyTBepKIeHa Ha 3acelaHiH Kadeapbl OMOXUMUU U
OpraHN4YeCKOM XUMHH
¢ u3MeHeHusMU (0e3 n3menenuit) Ha 20 rO/I.

IIporokomn Ne OT « » 20 T.

3aBenyroumii kadenpoit
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