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JIuct BHeceHusi u3MeHenuii B PI1J
b1.B.JIB.01 XuMusi 0M0JJ0riUecKH aKTHBHBIX BEIIECTB
Cenenusi 00 yrBep:KIeHHHU:
VYTBepxkaeHa YUEHbIM COBETOM (pakynbTeTa

(mporokon Yuénoro cosera ¢akynprera Ne 6a ot 11.03.2021)

Ha 2021 rox Habopa

OnoOpena Ha 3aceJaHUU METOAMYECKON KOMUCCUH

(mpoTokos MeToanveckoi komuccuu paxynaprera Ne 3 ot 25.02.2021)
OnoOpena Ha 3aceganuu kadeapsr EJ]

(mpotokon Ne 6 ot 17.02.2021) A.I'. XKykoBa

VYTBepxkaeHa YUEHbIM COBETOM (pakysbTeTa

(mportokon Yuénoro cosera ¢pakynprera Ne 8 ot 15.03.2022)

Ha 2021 rox Habopa

OnoOpeHa Ha 3aceJaHUU METOANYECKON KOMUCCUU

(mpoTtokos MeToandeckoit komuccuu daxynaprera Ne 3 ot 28.02.2022)
OnoOpena Ha 3acenanuu kadeapol EJ]

(mpotoxon Ne 6 ot 16.02.2022) A.I'. XKykoBa

VYTBepxkaeHa YUEHbIM COBETOM (pakysbTeTa

(mportokon Yuénoro cosera ¢pakynprera Ne 7 o1 16.03.2023)

Ha 2021 rox Habopa

OnoOpena Ha 3aceJaHUH METOAMYECKON KOMUCCUU

(mpoTtokos MeToandeckoit komuccuu daxynaprera Ne 3 ot 17.02.2023)
OnoOpena Ha 3acenanuu kadeapsl EJ]

(mpotokon Ne 6 or 26.01.2023) A.I'. XKykoBa

VYTBepxkaeHa YUEHbIM COBETOM (pakynbreTa

(mporokon Yuénoro cosera ¢pakynprera Ne 6 ot 20.03.2024)

Ha 2021 rox Habopa

OnoOpena Ha 3aceJaHUU METOAMYECKON KOMUCCUU

(mpoTtokos MeToandeckoit komuccuu daxynaprera Ne 3 ot 20.02.2024)
OnoOpena Ha 3acenanuu kadeapsl EJ]

(mpotoxon Ne 7 ot 14.03.2024) A.T'. )KykoBa

VYTBepxneHa Yu€HbIM coBeToM (pakynbreTa (mpoTokos YuéHoro coBeta (pakynbrera Ne 10 ot
18.03.2025) na 2021 rox nabopa
Onobpena Ha 3aceJaHUH METOAMYECKONH KOMUCCUU (ITPOTOKOJI METOAMYECKOW KOMUCCUHU
daxynabTera Ne 4 ot 11.02.2025)

OnoOpena Ha 3acenanuu kadeapsl EJ] (mpotokon Ne 5 ot 13.01.2025) A.T'. )KykoBa
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1 eab AUCUUMIAHBI

B pesynpraTe OCBOEHHS MAaHHON JUCHUIUIMHBI Yy OOy4aromerocs JMOJDKHBI OBITh
c(OopMHpOBaHBl KOMIIETEHIIMM OCHOBHOW Mpo(decCHOHaNbHON 00pa3oBaTeNbHON MPOrpaMMBbI
OakanaBpuara:

[K-1

Conep:kaHue KOMIIETEHIIMH KaK IUIAHUPYEMBIX PEe3yJIbTaToB O0y4YEeHHUS 1O ANCIUITIIHHE
cM. Tabiune! 1 u 2.

1.1 ®opmupyembie KOMIETEHIINMA
Tabmuma 1 — @opmupyemMble TUCITUTUTHHONW KOMITCTCHITHH

HaumenoBanue Buga HaumenoBanue Kon 1 Ha3BaHHE KOMITETCHIIMH
KOMITETCHITUH KaTeropuu (TPYIIITHI)
(vHueepcanvhas, KOMIICTCHIIUH
obwenpogeccuonanbHas,
npogheccuonanvras)
npodeccuoHanbHas buonorus u Xumust [1K-1 CiocobeH nmpuMeHsTh 3HAHUS B

00J1acTH OMOJIOTUY U XUMUU JJI PEIICHUS
MPHUKJIATHBIX 33724 00pa3oBaTeIbHOM
NEATEILHOCTH

1.2 MuaukaTopbl JOCTUKEHUST KOMIIETEHIIM A
Tabnuua 2 — UHAuKaTopsl JOCTHKEHHUS KOMIIETEHIINH, (POpMHUpYEMbIe JUCIUTUTMHOM

Kon u Ha3ssanue Nuaukatopel 1OCTHXKEHUSA JvcuMninHel 1 IpaKkTHKH,
KOMIIETEHIINU KOMIIETEHIINU dbopmupytromue kommereHpo OITOIT
o OIIOII
TIK-1 Criocoben TIK-1.2 OG6namaer HaBBIKAMU Bb1.0.09 MeTo/b! HCClIE0BAaHKS B
MNPUMCHATL 3HAHUA B | UCIIOJIL30BAHUA B NEeITCIbHOCTH IeJarora
o0nacTu OMOJIOTHH U | TPOQeCcCHOHATBEHON B1.0.11.01 IuTonorus ¢ ocHOBaMH
XUMHH JUIS PELICHHUs | 00pa30BaTe/IbHON MEATSILHOCTH
THUCTOJIOTHU U SMOPHUOJIOTHH

IPUKIAJHBIX 33729 | CHCTEMATH3UPOBAHHBIX
o b1.0.11.02 3o00n0rus

00pa3oBaTeIbHOIM TEOPETHYECKUX U TPAKTHYECKHX

JEATETLHOCTH 3HAHMI XMMHUYECKHUX HAYK B1.0.11.03 boranuka ¢ ocHoBaMH

MUKPOOUOJIOTUH U (DU3HOJIOTUN PACTECHUH
b1.0.11.04 AnaTomus yenoBeka
B1.0.11.07 O6mas 3K0JI0rHs
b1.0.11.06 ®uszunonorus yeaoBeka U
JKHBOTHBIX

b1.0.11.08 buoxumus

b1.0.11.09 Monekynspnas Ouonorus u
reHeTHKA

b1.0.11.10 Teopwus aBononnn
b1.0.11.05 [TouBoBeneHNE C OCHOBAMH
3eMIICICITHS

Bb1.0.12.01 OcHOBBI cTEXHOMETPUH U
XUMHYIECKOTO IKCIIEPUMEHTA
b1.0.12.02 Obmas 1 HeopraHudeckas
XUMHS

b1.0.12.03 Opraamyueckast XMMHS U




OCHOBBI CYIIPaMOJICKYISIPHON XUMUHU
b1.0.12.04 ®usnyeckas U KOJIIOUIHAS
XUMHS

b1.0.12.05 Ananutudeckas XUMHS
b1.0.12.06 OcHOBEI MUHEpAJIOTUU U
KPUCTAJUIOXUMHHN

b1.0.12.07 [IpuknagHas XUMHAS 1
OpTaHMYECKHI CHHTE3

b1.0.12.08 Xumust BEICOKOMOJICKYIIIPHBIX
COEIMHEHNI

b1.0.13 Metoauka o0y4deHus u
BOCIIUTAHUS TI0 MPODUITIO OHOJIOTHS
b1.0.14 Metoauka o0y4yeHus u
BOCIIUTAHUS TIO TIPOQHUITIO XUMUS
b1.B.02 ®usnyeckas reorpadust

b1.B.03 buoreorpadus

b1.B.04 Dxonorust pacTeHuii 1 KUBOTHBIX
Bb1.B.05 DBomtonmonHast (hu3noorus
Bb1.B.06 OcHOBBI TOKCHKOJIOTHH

b1.B.07 Xumus nepexoIHbIX dJIEMEHTOB
b1.B.08 Xumuueckuii 5KCIepuMeHT B
IIKOJIe

b1.B./IB.01.01 IIpodunaktuka BpeaAHBIX
MPUBBIUEK ¥ (POPMHUPOBAHHUE 30POBOTO
o0Opasa KH3HH

b1.B.Z1B.01.02 buonorus noJya u
PENPOAYKTUBHOE 3/I0POBBHE
Bb1.B./1B.02.01 XuMusi 0M010ru4ecKu
AKTHBHBIX BellleCTB

b1.B.J1B.02.02 IIpupomaHsic u
CUHTETUYECCKUE aHTUOKCHIAHTHI
b2.0.01(Y) O3nakoMuTeIbHAS TIPAKTHKA.
3HaKOMCTBO ¢ 00pa30BaTENbLHON
opraHuzanuen

Bb2.0.02(Y) IIpoeKTHO-TEXHOIOTHYECKASI
NpakTUKa. Y4eOHO-UCCIIeI0BATENbCKAS 1
MIPOEKTHAS IEATENFHOCTD MIKOJIHHIUKOB
Bb2.0.05(IT) Texunomormdaeckast (IIPOSKTHO-
TEXHOJIOrMYecKas) MpakTHKa. Y4eOHO-
WCCIIEZIOBATENbCKAs U TPOEKTHAS
JIEATSIILHOCTh MIKOJIHHUKOB

b2.0.06(I1) Ilemarorudeckas mpakTHKa.
OcHoBHas IIKOJIA

Bb2.0.07(I1) ITegaroruyeckas npakTHKa.
Craprrast mkomia

Bb2.B.01(Y) Texnomoruueckast MpakTUKa
b2.B.02(Y) TexHosnormueckasi IpaKTHKA.
IIpakTuka no cucTeMaTruke pacTeHUM U
300JI0TMH TTO3BOHOYHBIX




Bb2.B.03(Y) Texnonoruueckast MpaKTHUKa.
[IpakTuka Mo mo4YBOBEACHHUIO C OCHOBAMH
3eMIIe eI

b2.B.04(Y) TexHonormueckasi IpakTHKA.
KomrmuiekcHas mpakTHKa 110 XUMUH
b2.B.05(Y) TexHonormueckasi IpaKTHKA.
KomrnekcHast mpakTrka o OHOIOTHH
b2.0.08(I1x) [IpepaunnomMHast mpakTUKa
b3.01(I") [ToaroToBKa K coave u caava
rOCyJapCTBEHHOI'0 3K3aMeHa

b3.02(/1) BelnmoHeHUE | 3aIIKTa
BBIIYCKHOH KBaJTM(PUKAIIMOHHON pabOThI
OTJI.02 Ou3noa0rUs KUBBIX CUCTEM

1.3 3nanusi, ymenusi, HaBbIkH (3YB) no qucuuniinxe

Tabmuma 3 — 3HaHus, yMeHUs1, HaBBIKH, (HOPMUPYEMBIE AUCITUTUTTHOM

Kon n nazBanue WNnaukaTopsl 1oCTHXEHUS 3unanus, ymeHus, HaBbIkH (3YB),
KOMIIETCHLIUU KOMIIETEHIIUH, 3aKPEIIJICHHBIE 3a (bopMupyemble JUCIUTITHHON
UCIUIIUHON

I1K-1 Crocoben I1IK-1.2 O6namaer HaBBIKAMU 3unamo:
IIPUMEHSTh 3HAHUS B UCTIONb30BaHUS B IpoeccHOHaNbHON | - pyHIaMEHTaIbHBIC 3aKOHBI, SIBICHHS
obsracté OHOJIOTHH | 00pa3zoBaTeIbHON JAEATEIbHOCTH U NPOLIECCHI, U3yYaeMble XUMUEH;
XUMHH I PELECHUS CHCTEMaTHU3UPOBAHHBIX Ymems:
MIPUKJIATHBIX 3a/1a4 TEOPETUYECKHUX U MPAKTHUUECKUX - JOCTYIHO OOBSCHSITH OCHOBHBIC
o0pa3oBaTeIbHOM 3HAaHUM XUMUYECKUX HayK XMMUYECKUE TEPMUHBI, IOHATHUS U
JeATEIbHOCTH 3aKOHBI, aCCOLIMMPOBaHHBIE C

00J1aCTBIO U3YUYCHHUS;

- ACTIONIF30BaTh XUMUYECKHE 3HAHUS B
npodecCUOHATLHON IeATEIHbHOCTH;
Bnaoemby:

- OCHOBHBIMH XHMHYECKUMH U
(pM3UYECKUMU TTOHATHAMH, 3HAHUSIMH
3aKOHOMEPHOCTEH XUMHUUECKUX
MPOLIECCOB U SIBJICHU;




2 O0béM M TPYAOEMKOCTDH TMCIHUIIMHBI IO BUIAM Y4e€OHBIX 3aHSATHIA.
DopMBbI IPOMEKYTOUYHON ATTECTALUH.

Ta6muma 4 — O0beM U TPYJO0EMKOCTh JUCITUTIIIMHBI 110 BUJIaM y4eOHBIX 3aHATHI

O06BEéM yacos o hopmam

OOwias TpyJ0eMKOCTh M BUABI Y4€OHOH padOTHl MO AUCLUILIMHE, 0ByuCHUs

MIPOBOAUMEIE B Pa3HBIX (hOpMax
P P dop 10](0) 0390 300

1. O6mas Tpya0EMKOCTh AUCLUTITHHBI 72

2. KonraktHas paborta oOywarommxcsi ¢ mpenojaBareneM (Io 40
BHUJaM Y4eOHBIX 3aHSITHIT) (BCETO)

AynutopHas padota (Bcero): 40

B TOM 4YHUCIIC:

JICKIIUU 12

MMPAKTHUYCCKUE 3aHATHUA, CEMUHAPBI

MPaKTUKYMBI

J1a0opaTopHbIe PabOTHI 28

B UHTEPAaKTUBHOHU (popme

B AJICKTPOHHOM hopme

Bueayauropnas pabota (Bcero):

B TOM 4YHCJIC WHIWBHIyallbHass paboTa oO0ydJaromuxcs C
MperoaaBaTeIeM

MMOAFOTOBKA KypCOBOM pabOThI /KOHTAKTHAs paboTa

TPyNIOBasi, WHAWBHUIyadbHAas KOHCYNbTAIlUS ¥ WHBIC BUJIBI
y4eOHON JesTeNbHOCTH, MPeAyCMaTPUBAIOIINE TPYIIOBYIO WU
WHIMBUIYaIbHYIO paboTy 00ydaromuxcs ¢ mpernoiaBareieM

TBOpUECKas pabora (3cce)

3. CamocrosTenbHas paboTa 00yJaroIuxcs (BCero) 32

4. [IpoMexyTouyHas arrecTanus 00yJaronerocs —
3auér (A cemecTp)

3. Y4eOHO-TeMaTH4eCKHil IVIAH U CO/lePKAHMe TMCHMIIINHBI.

3.1 YueOHO-TeMaTHYeCKHUIl IUIAH
Tabmuma 5 — YueOHO-TeMaTHnuecKuii TIaH 0O9HOU (POpMBI 00yUEHUS

OO6mast TpynoeMKoCTh 3aHsATHH (4ac.) Dopmbr!
£ TPYNOEM 0O 300 TEKYIIEro
; KOCTE | AynuropH. Ay/IUTOpH. KOHTPOJIS U
E PaBI[eJIbI 1 TEMBbI JUCIHUITJIINHBI (gcez)o 3AHSITUS 3aHSITUS HpOMe)IfyTO'{

I10 3aHATHUAM wac. HOH
qf)l JIEKLL. [IPAKT.| ~pc | JCKL. [MPAKT.|~pc arrecraty
= yCIIeBaeMOCT
u
A cemecTp

''VO — yerneni onpoc, YO-1 — cobecenoanue, YO-2 — komnoksuyM, YO-3 — 3ader, YO-4 — sk3amen, 1P —
nuceMeHHas pabota, [IP-1 — tect, [TP-2 — kouTponbHas pabora, [IP-3 — acce, [IP-4 — pedepar, [IP-5 — kypcoBas
pabora, [TP-6 — HayuHO-y4eOHBIi oTueT no npakruke, [IP-7 — otuer no HUPC, N3 — nnnusuayansHoe 3aganue; TC
— KOHTPOIIb C MPUMECHEHUEM TEXHUYECKUX cpencTB, TC-1 — kommbroTepHOe TectupoBanue, TC-2 — yueOHbIC 3a1a4W,
TC-3 — KOMILUIEKCHBIE CUTYallHOHHBIE 3a1a4l
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Ob6mas TpymoeMKOCTh 3aHATHI (Yac.) ®opmsr!

S TPy noEM 090 300 TEKYIIIEro

E KOCTb | AynuTOpH. AYIHTOPH. KOHTPOJISI

5 Paznenbr 1 TeMbI AUMCUUTUIMHBI (6cezo 3aHATUS 3aHATUL TMPOMEXKYTOY

% 110 3aHATHIM wac.) | pexr. NPaKT.| cpc | TEKI. [MPakT.|~pc aTTeIZ(T)I;uHH

= YCIEBAEMOCT

u

1 BBenenne B XUMHIO OHOJIOTMYECKHU 6 2 2 2 YO-3, I1P-5,
AKTHBHBIX BEILECTB. 3HaueHue TC-2
OMOJIOTHYECKH aKTUBHBIX BEIIIECTB.

2 | YrueBonsl. Knaccudukarms 12 2 4 6 YO, VO-3,
YITIEBONOB. XMMHYECKHE CBOMCTBA. ITP-5, TC-2

3 | Jlunumwl, onpeJiecHue, 14 2 6 6 YO, TC-2
KJIACCH(HUKAITHSL. OcobeHHOCTH
CTPYKTYPBI JTUMTUIOB KaK KOMITOHCHTOB
OMOJIOTHUECKUX MEMOpaH.

4 | Homenknatypa u  Kiaccupukanums | 14 2 6 6 YO, VO-3,

amuHOKucnoT. CTpoeHHe MNenTUJIOB. I1P-5, TC-2
Knaccudpukanmmss u  HOMEHKIATYpa.
Oynkiun  OeNKOB B OpraHU3Me.
buonorndyeckne  QyHKIMHM ~ OCIKOB.
Omnpenenenue, CBOHCTBA (EPMEHTOB.
Knaccudpukanmmss u  HOMEHKIATYpa.
CrpykTypa (hepMeHTOB.

5 | I'ereponnKImIecKme ocHoBaHms | 16 4 6 6 VO, TC-2
MUPUMUTHOBOTO U IIYPHHOBOTO PSJIA.

Knaccugpukanms ©  HOMEHKIATypa.
HykIieHHOBBIE KHCIIOTHI.

6 | Butamunbl. 3HaueHUEe IS OpraHusma. | 12 2 4 6
Knaccudukanus, oTimuus KUpo- U
BOJIOPACTBOPUMBIX BUTAMHUHOB.
3auér

HUTOI'O no cemecTpy 72 12 | 28 | 32

3.2. Conep:xxaHue 3aHATHI 110 BUIaM y4eOHOI1 padoThI

Tabmuna 6 — CoaeprkaHue TUCITUTUTHHBL

No | HaummenoBaHue paziena, TEMBI
ConepskaHue 3aHITHUS

/1 JUCLUIUINHBI

Cooepotcanue 1eKYUOHHO20 Kypca

1. | Beenenue B XuMUIO | BBeZieHHe B XUMHIO OWOJOTHYECKA AaKTHBHBIX BEIIECTB.
OMOJIOTUYECKH AKTHBHBIX | 3HaYCHHE OMOJIOTHYECKH aKTHBHBIX BEIECTB.

BEIIIECTB.

2. | YraeBonpl. CtpocHHE W XUMHYECKHE CBOMCTBA yrieBOaoB. IIpon3BomHbIE

yraeBoJ0B. I IoKoHeoreHes.

3. | Jlunugst u KIJIETOYHBIE | D(UPBHI KUPHBIX KUCIOT U TIHIICPUHA. JIMITHUHBIC KOMIOHEHTHI
MeMOpPAaHBI. KJIETOYHBIX MeMOpaH. KieTounbie MeMOpaHsbl.

4. | TenTuasl 1 OEJKH. Homenknarypa u kinaccudukanus amMuHOKHCIOT. CTpoeHne

nentunoB. Knaccudukanus u HomeHknatypa. OyHKIUN OSIKOB
B OpTaHU3ME.

5. | HyknenHoBble KHUCIIOTHL. | POJIb HYKJIIGMHOBBIX KHCJIOT B (DOPMHPOBAHWHM W CBOWCTBAx
Xumuueckass ~ CTpPYKTypa U | )KUBOW MaTepuud. XUMHUYECKUH COCTaB HYKJICHMHOBBIX KHCIOT.
MPOCTPAHCTBEHHAS IlupuMuIUHOBBIE W IypUHOBBIE OCHOBAaHMS. YTJIEBOAHbBIC
OpTraHH3aIHsL. KomrnoHeHThl. Hyxkrneosuasr. Hykneotuasl. MOHOHYKIEOTHIBI

KaK CTPYKTYpHBIE 3JIEMEHTHI HYKJIEHMHOBBIX KHCJIOT. /IBa BHma
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HanmMenoBanue pa3zziena, TEMBbI
JUCHUIUIAHEI

ConepskaHue 3aHITHUS

HyxienHoBbIX kucnoT: JJHK u PHK. Paznuuus mexny JHK n
PHK 1o coctaBy, MOJIEKYJIApHON Macce, JIOKAJIU3allii B KIIETKE
1 QYHKIIHSIM.

BuramMuHBI.

OOmas xXapakTepUCTHKA W KIACCHU(HUKAIUSI BUTAMHHOB.
Hapymienne Gananca putamMmuHOB B opranusme. Kodepmenrrnas
(yHKIIUSI BATAMIHOB.

’KupopacTBoprMbie BUTAMHUHBI.

Butamunasr rpynmel A. Burtamumabl Tpynmel D, ButamuHb
rpynnel E. Butamunsr rpynnsl K. Butamun Q (yOMXHUHOH).
Buramun F.  (oOmas  XapakTepucTHKa,  METaOONIH3M,
OMOXMMHYCCKHE PYHKIIMH, OHOCHHTE3, aBUTAMUHO3)

Cooepicanue npakmuiecKux 3aHAMULL

L.

[Iytn mpeBpaiieHus TIIOKO3bI B
KJIETKaX.

AdpoOHBI M aHa3poOHBIN IMUKONMM3. buonornyeckoe 3HavYeHHE
KaTabonm3Ma TIoKo3bl. [lenTo3odocdaTHbIil My Th MpeBpaIeHAS
IJIIOKO3bL. [ IItoKOHeoreHes. Perymsmus mpoueccoB INIMKOIW3a U
TJIIOKOHEOreHe3a B neueHu. Perynsius cunresa NIMKoreHa.

ONKO3aHOWIBI, CTPOEHUE U
OMOJIOTHYECKHE (PYHKIIHH.

[Ipou3BoHEBIC MOIMEHOBBIX KHCIOT — 3WKO3aHOUIIBL CTPOCHHE,
OmocuHTe3 W OwWonormueckoe maeicTBHe. lIpocTariaHauHBI,
TPOMOOKCAHBI, JISHKOTPHUCHEL.

Jlumuael  Kak ~ KOMITOHEHTBI
OMOIOTHYECKUX MEMOPaH.

Jlumuzel ¥ KIeToyHble MeMOpaHbl. OCHOBHBIE TPEICTABUTENN
TPUTIMLEPUIOB, (OCPOIUIUAOB, LEepeOPO3UIOB, CTEPUHOB U
BOCKOB. JKHpHBIE KHCIIOTBI, MX KJIaCCH(HUKAIMA 1 HOMEHKJIATypa.
TpancropT BenecTs yepe3 MeMOpaHbL.

OElIKH  Kak
PETYIATOPHBIX

OnuromepHbie
MUIICHH
BO3/I€HCTBHIA.

OcobOeHHOCTH CTpoeHUS W (HYHKITMOHUPOBAHHS OJMTOMEPHBIX
OenxoB Ha mpuMmepe remoriobmHa. IlomiepikaHve HaTHBHOM
KoH(popMaIMd OEJIKOB B YCJIOBHIX KJIETKH. MHOrooopasue
OenkoB, ceMeiicTBa OCITKOB Ha MPHMEPEe HMMYHOTJIOOYIUHOB.
MexaHm3mbl, oOecrieumBaroue pazHooOpasue OCnKoB  y
JYKapHOT.

®DepMEeHTHI  Kak  OCIIKOBBIC

KaTaJIn3aToOphI.

OcobeHHoCTH ~ (PEepPMEHTOB KakK OCJIKOBBIX  KaTalu3aTOPOB.
AKTHBHBIH HEHTP W CHEUUPUUHOCT NEUCTBUS (HEPMEHTOB.
Mexanusm aeiictBus gepmentoB. Kodaktopel 1 xodhepMeHTBHL
OCHOBBI KMHETHKH (EpMEHTATHBHOIO KaTanu3a. MHruOuTopsr
AKTHBHOCTHU (hepMeHTOB. Perynsims akTHBHOCTH ()epMEHTOB.

HyKJ’IeI/IHOBBIC KHUCJIOTHI.

Ponb HYKJIEMHOBBIX KHUCIIOT B (JOPMUPOBAHMH M CBOMCTBAX KHUBOU
Mmarepud. CTpoeHHE HYKJIEHHOBBIX KHUCIOT. IlypuHOBBIE U
NUPUMHUIIMHOBbIE ~ OCHOBaHUS.  YIJIEBOAHBIE  KOMIIOHEHTHI.
Hykneosunp! n nykneorunst. lpasuno Yapradda. B-ctpykrypa
JHK  (mBoiimas  crmpane  YorcoHa-Kpuka). Hpyrue
YIOPSIOYEHHbIE CTPYKTYPbI HyKJIEUHOBBIX KUCIOT. JleHaTyparus
u penarypamus JIHK. Cymepcrmpamuzammst JIHK. Paszmudansie
tunsl PHK. I'HcTOHBI M cCTpoeHNE XpoMaTHHA.

HyKJ’IeI/IHOBBIC KHUCJIOTHI.

Metonpl  yCTaHOBJIEHHUSI TEPBUYHBIX  IOCIEAOBATEILHOCTEH
HYKJICOTHJIOB B HYKIEHHOBBIX KHCJIOTaX (CEKBEHHpPOBAHHE).
MuHoOpHBIE  KOMIIOHEHTBI, KaK MPOAYKTHl  IpEeBpalleHUs
MOHOMEpPOB B COCTAaBE€ HYKJICHHOBBIX KHUCIOT. TeXHOIOrmu Ha
ocuose urpopmarmu u3 JJHK: kionuposanue JHK; ot reHoB k
reHoOMaM; OT T€HOB K MpOTeoMaM; M3MEHEHHE reHOMa M HOBBIC
MIPOTYKTHI OMOTEXHOJIOTHH.

OOMeH HYKIICOTHIOB.

buocuHTe3 W KaraboNM3M IypUHOBBIX PHOOHYKIICOTHIOB.
buocuHTe3 M KaTabOMU3M THUPUMHIMHOBBIX PUOOHYKIICOTHIIOB.
buocunTe3 u karabomm3m buocuHTE3 J1€30KCUPUOOHYKIICOTHIOB
Y €T0 PEeryJIsIyH.

BopopactBopriMbie BUTAMUHBI.

Tuwamun  (Burtamun Bl), pubodmaBun (Buramun B2),
MaHTOTeHOBasl KucioTa (Butamud B3), Buramun B5, Butamun B6,
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No HanmMenoBanue pa3zziena, TEMBbI

ConepskaHue 3aHITHUS
/1 JIUCLUIUIAHBI

ButamuH B12, Buramun B15 (manramoBas kucnora), (onmeBas
kucnora, Butamud C, BUTaMuHBI rpymisl P (OnodiaBoHOuUIb),
ButamuH H (Omortun). (oOmias XapaKTepUCTHKA, METa0O0JIU3M,
OnoxuMmuueckue GyHKIHMU, OMOCHHTE3, ABUTAMHHO3)

10. | JKupopactBoprmble BUTaMUHBL. | Butamunsl rpynmns!l A. Butamuns! rpynmnst D. Buramussl rpynmst
E. Butamuns rpymsl K. Butamun Q (youxwHoH). Butamun F.
(oOmiass ~ XapakTepucThka,  MeTaboim3M,  OHOXMMHUYECKHUC
¢dhyHKIMH, OMOCHHTE3, aBUTAMHHO3)

[IpomexyTouHas arrecraius — 3auém (A cemectp)

4 IlopsAIOK OLEHUBAHHUSA YCIIEeBAeMOCTH M COPMHUPOBAHHOCTH KOMIIETEHUM I
00y4awierocsi B TeKyuei 1 NpoMe:KyTOYHO! aTTecTalluu.

JUisl TIOJIOKUTENBHON OIICHKH IO pe3yjbTaTaM OCBOEHUS JUCLMIUIMHBI 00Y4aromeMycs
HE00XO0/IMMO BBITIOJIHUTH BCE YCTAHOBJICHHbIE BUBI Y4eOHOU paboThl. OlleHKa pe3yIbTaToB

Tabmuna 7 — bBamnpHO-peiiTHHrOBass OIEHKa pe3yabTaToB y4eOHOH  paboThl
obOyuaroruxcst mo Bunam (bPC)
A cemectp
VYuebnas pabora |Cymma (Bugsl u pesynerarel  |OLEHKa B aTTecTaluu Bannst
(BuBI) O0ayioB  |y4eOHOM padOThI (10 Henenp)
Tekymias 80 Jlexknmonnele 3auaTug |1 6as1 — mocenieHue 1 JIEKIIMOHHOTO 1-7
yueOHast pabora (KoHCTIEKT) 3aHATHS
B cemMecTpe (9 3amsTHIT)
(ITocemenune JlabGopaTopHsbie (14|1 6ana — mocemenne 1 MPaKTHIESCKOTO 10-22
3aHATUI 1o pabor). 3aHSATHA U BBIIOJHEHHE PaOoTHI Ha S1-
pacmmcaHui0 U 65%
BBINIOJIHEHUE 2 0as1a — nocelieHue 1 3aHATus u
3aJIaHui) CYIICCTBCHHBIN BKJIAJ] HA 3aHATUU B

paboTy BCeit rpymisl,
CaMOCTOSITEIBHOCTh H BHITTOTHEHUE
pabotsl Ha 85-100%

CamMocTosTebHas TeMsl 3amannii 36 -48
paboTa
HToro nmo Texkymieii padote B cemecTpe 51-80
[IpomexyTounas |20 Teopernueckuit Bonpoc|21 6a (IOporoBoe 3HAYCHHE) 21-40
aTTecTalus (100% 40 6a/u10B (MaKCHMaJIbHOE 3HAUCHHE)
(3auer) /6amnos  |[Ipaktuueckoe 3aaanue |20 6a10B (IOPOroBoe 3HAYECHHE) 20-35
TIpUBEIE 35 6an10B (MakCHMaJIBPHOE 3HAYCHHUE)
HHOHI Keiic-3amaga 10 6ass10B (TIOPOTOBOE 3HAUCHIIC) 10-25
TITKAJTBI) 25 0aJ10B (MaKCUMAJIBHOE 3HAYCHHE)
HToro mo npoMe:KyTo4HOM aTTecTanuu (3a4er) (51 —-100%
1o
MPUBEACHHO
i mKase)
10 —20 6.
CyMmMapHas oneHKa no aucuumimne: CymMMa 0ajijioB TEKyIIEH B TPOMEKyTOUHOM aTTectaruu 51 — 100

0.
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S5 MarepuajJbHO-TeXHHYECKOE, NPOrpaMMHOe W Yy4eOHO-MeToAuYecKoe
o0ecrieyeHne IMCUMIIHHBI.

5.1 YueOHas uTeparypa

OcHoBHasi yueOHasl JJuTepaTypa
1. bonotos, B.M. Xumus OnoJIOrHYecKy aKTUBHBIX coenuHeHu# (Teopus u mpakTuka) :

yaebnoe nmocodue / B.M. bonotos, E.B. Komapoga, [1.H. Caun ; Boponexckuit
rOCyJIapCTBEHHBI YHUBEPCUTET MHKEHEPHBIX TEXHOJIOTHI. — BopoHex : BopoHexckuii
roCyJapCTBEHHBIN YHUBEPCUTET HHKEHEPHBIX TexHoJorui, 2018. — 85 c. : cxem., TaduI., wi. —
Pexxum noctyna: mo noamucke. —
URL: https://biblioclub.ru/index.php?page=book&id=487998 (mara obpamenus: 15.11.2020). —
bubmuorp. B ka. — ISBN 978-5-00032-306-9. — TekcT : 37€KTPOHHBIH.

2. YupkuH, A.A. bruonornueckas xumus : yueOHuk / A.A. Yupkus. — MuHck : Beimmiimas

mkona, 2017. —432 c. : cxeM., ui. — PexuM goctyna: 1o nojamnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=477417 (mata obpamenus: 15.11.2020). —
bubmuorp. B kH. — ISBN 978-985-06-2383-6. — TekcT : 3J€KTPOHHBIA..

3. Hocoga, 3.B. Xumus reTeponuKIndecKux OMOJOTHYECKA aKTUBHBIX BEIIECTB : y4eOHOE
nocobue / D.B. Hocosa ; Ypansckuii penepanbHbIii yHUBEpCcUTET M. TiepBoro IIpe3uaenTa
Poccuu b. H. Enpriinna. — ExarepunOypr : 3narensctBo Ypanbcekoro yHuBepeutera, 2014, —
205 c. : mi., Tabm., cxem. — Pexum goctyna: mo moJnmcKe. —

URL: https://biblioclub.ru/index.php?page=book&id=275817 (mata obpamenus: 15.11.2020). —
bub6mmorp. B kH. — ISBN 978-5-7996-1143-9. — TekcT : 31eKTpOHHBIH.

JlonmoaHuTebHAS YUeOHAs JIUTEpaTypa
1. Cunkuna, O.B. Xumus 6M0n0rn4ecku akTUBHBIX BELIECTB: J1a00PaTOPHBIM MPAKTUKYM /

O.B. Cunxuna ; IToBOIKCKHiT FOCYIapCTBEHHEIH TEXHONOTHUECKUH YHUBEpCHTET. — Momkap-
Ona : [ToBOMKCKUI TOCYIapCTBEHHBIA TEXHOJIOTHUECKUM yHUBepcutet, 2017. — 96 c. : ui. —
Pexxum noctyna: mo noamucke. —
URL: https://biblioclub.ru/index.php?page=book&id=476510 (mara obpamenus: 15.11.2020). —
bubmuorp. B kH. — ISBN 978-5-8158-1842-2. — TekcT : 37€KTPOHHBIH.

2. ncTpyMEHTANBHBIN aHaTN3 OMOJOTHYECKH aKTHBHBIX BEIIECTB U JIGKAPCTBEHHBIX

cpexacts : yue6Hoe nocobue / I'.b. Cnenuenxo, B.W. lepsbuna, T.M. 'unaynnuna, u ap. ;
HannoHaneHbIN HcciieqoBaTeabCKU TOMCKHM IOCY 1apCTBEHHBIM YHUBEPCUTET. — TOMCK :
N3narenbctBo TOMCKOTO MOMMTEXHUYECKOTO YHUBepcuTeTa, 2015. — 198 c. : ui., Tadi., cxem. —
Pexxum nocTyma: 1o noanucke. —

URL: https://biblioclub.ru/index.php?page=book&id=442807 (mata obpamenus: 15.11.2020). —
bubmuorp. B kH. — TEeKCT : 2JIEKTPOHHBIH.

3. Byxapos, C.B. XuMust u TEXHOJIOTHsI aHTHOKCUJAHTOB XUMUUECKUX U OMOJIOTHUECKUX

cucreM : yuebHoe nocobue / C.B. Byxapos, I'.H. Hyrymanoga ; Ka3anckuii HaunoHaabHbIH
HCCIIEI0BATENbCKUM TEXHOIOTMUECKU yHUBepcuTeT. — Kazanp : Ka3anckuil HaydHo-
uccienoBaTenbckuil Texsonornueckuil yausepeureT (KHUTY), 2018. — 152 c. : cxeMm. — Pexum
nocryma: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=500560 (mara
obpamenust: 15.11.2020). — bubnuorp. B ka. — ISBN 978-5-7882-2338-4. — Teker :
3JIEKTPOHHBIM.
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5.2 MarepuajJbHO-TeXHUYECKOe W MpPOorpaMMHoe olecredyeHue
JUCHHUIIJIMHBI.
YueOHbIC 3aHATHS IO TUCHHUIUIMHE TPoBOAATCs B yueOHBIX aynutopusx KI'TIN KemI'V:

219 JlaGopaTopusi OHOJIOTHM 4YeJiOBeKa. YdeOHas aynuTopus (MyJIbTUMETUNHAsS) s
MIPOBECHUS:

- 3aHATHUH JEKIUOHHOTO TUIIA;

-3aHATHN CEMHUHAPCKOTO (MPAKTUIECKOTO) THIIA;

- TPYIIOBBIX U UHIUBUIYaTbHBIX KOHCYJIbTALIUMN;

- TEKYIIEro KOHTPOJISl U MPOMEKYTOYHON aTTECTALIUH.
CneuuanusnpoBaHHas (yueOHas) MebeJib: JOCKa MeJIOBasi, Kadenpa, CTONbI, CTYJIIbsI.
OOGopynoBanme AJisi Npe3eHTAlMH Y4eOHOI0 MaTepHMaJia: cmayuoHapHoe - HOYTOYK,
MIPOEKTOP, TEIEBU3OP.
JlaGopaTopHoe oGopyaoBaHue W MaTrepuadbl: Mukpockomnsl (10 1mT.), BeEcCHI,
[IPEMAPOBAIBHBI  CTOJIMK, XOJIOAWIBHHMK, TUIPOMETpbl (2 1IUT.), MaTepuaibl s
ma0opaTopHbIX paldoT (XUMHUYEcKass IOCy[a, PEaKTHUBbI, XUPYPTUYECKHUE HHCTPYMEHTHI,
MIpemapaTsl), POCTOMEP, MUKPO103aTOPhI U HAKOHEUHUKH.

Y4eOHo-HATJIsIAHbIE OCOOUSI: TITIAKATHl M IECMOHCTPAIMOHHBIC TaOTHIIBI.

Hcnoab3yemoe nmporpammuoe odecneuenue: MSWindows (MicrosoftimaginePremium 3
year 1o cyonureH3noHHoMy goroBopy Ne 1212/KMP ot 12.12.2018 1. go 12.12.2021 r.),
LibreOffice (cBobomno pacmpoctpansemoe 110).
HNutepHert ¢ o6ecneuenuem gocryna B JUOC.

337 JIaGopaTopusi XuMuH. YueOHast ayTUTOPHS I IPOBEICHUS:

- 3aHATHI CEMHHAPCKOTO (TIPAaKTUYECKOT0) TUTIA;

- TPYTIOBBIX U MHIVBHyaTbHBIX KOHCYJIHTAIUH;

- TEKYIIET0 KOHTPOJISI ¥ MPOMEXYTOYHOM aTTeCTalllu.
Crnenuanu3upoBanHas (yueOHasi) Medesib: JOCKa MEJIOBasi, CTOJIBI JIJAOOPATOPHBIE, CTYJIbS,
PaKOBUHBI, BBITSDKHOM 1IKad, 1€MOHCTPALIMOHHBIN CTOJ.
O6opynoBanue /I TNpe3eHTAIlUM Y4YeOHOT0 MaTepuala: nepeHocHoe -HOYTOYK,
MIPOEKTOP, FKPaH.
JlaGopaTopHoe 0o0opyaoBaHHe W MaTepHAJbI: TOJAPUMETP, AaHATUTHYECCKHUE TPHOOPHI,
BEChI, TEPMOCTAT, XOJOIWIBHHUK, PEOCTAT, aKBATUCTHIIATOP, MAaTEpHUabl IJsl MPOBEICHUS
nabopaTopHbIX paboT (KOiOBI, MPOOMPKM U Apyras XUMUYecKas MOCyAa), PEaKTHUBBI IS
mpoBeAicHUsT JTabopaTopHbIXx pador, PH-merp, pedpakTomerp, anmmapar majis mpoBEACHHS
XUMHUYECKHX peakiui, annapat Kunmna, mpuOop s OMBITOB MO XHUMHH C AJIEKTPUYECKUM
TOKOM (JTaOOpaTOPHBINA), MPUOOp MIJIs TOJYYCHHS TaJOUI0ATKAHOB JIEMOHCTPAIlMOHHBIM,
YCTaHOBKa JUIsl IEPETOHKU BEIIECTB.
Y4yeoHo-HarsigHble mocoousi: Habop «['MMA - JlaGopatopusi Mo XUMHW»,  CTCHIBI
«lTepnognunas cucrema MenzaeneeBa» u Ipyrue.
Hcnoab3yemoe mporpammuoe odecneuenue: MSWindows (MicrosoftlmaginePremium 3
year o cyonuueH3znonHomy gorosopy Ne 1212/KMP or 12.12.2018 r. o 12.12.2021 r.),
LibreOffice (cBoboano pacmpoctpansemoe I10).

HNuTepHer ¢ o0ecnieuenuem gocryna B IUOC.

5.3. CoBpemeHHble TnpodecCHOHANBbHbIE 0a3bl JaHHBIX M WH(GOPMALMOHHbIE
CIIpaBOYHbIE CHCTEMBI.
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1. Kypnan "Xumus u XKuzup - XXI Bex" - http://www.hij.ru

2. AnxumuK: caiT o xuMuu. CalT 0 XMMHUYECKHUX BELIECTBAX U SIBICHUSX MHTEPECHO,
coJiepKaTeNbHO, JOCTYITHO, MOJIE3HO AJIS IIUPOKOTO KPyra YUTaTeNeH, OT caMbIX MaJIeHbKHUX 0
CTYACHTOB U yuuTenel. - http://alhimik.ru/index.htm

3. Ilopran pyHnameHTaIbHOrO XuMHueckoro oopasosanust Poccun - http:// www.chemnet.ru
4. Poccuiickoe obpazoBanue. [DnekTponHslii pecypc]. — URL: http://www.edu.ru/

5. CrnoBapu u >HIMKIONe MK OHIaiH http://dic.academic.ru

6. bonpimas poccuiickas sHIMKIoNe AN https://bigenc.ru/rf

6 Unble cBefeHus 1 (WIK) MaTepPUAJIbL.

6.1.1lpumepHbIe TeMbI NMCbMEHHBIX Y4eOHBIX padoT

Tembl pedpepaToB

Hcropus OTKpBITUSA U U3YYEHUS] HYKJIEUHOBBIX KUCJIOT. POJIb pyCCKUX YYEHBIX.

AMUHOKHUCIIOTHI U IENTH/IbI B TPOMBIIIJIEHHOCTH U MEIULIUHE.

Benku u ux QpyHKIMM B OpraHusMe.

Krnaccudukanms mpocThIX, CIIOKHBIX OCJIKOB M KX OMOJIOTHYeCcKast POJIb.

OOm1ast xapaKTepUCTHKA METOJIOB TeHETUYECKON NHKECHEPHH.

Knonunposanue JIHK.

OmnpeneneHne HYKICOTUAHBIX MOCienoBaTeNbHOCTe. Meton Maxkcama-I unbepra.

Meron Canrepa.

8. TlosyueHnme OWONOTMUECKHM AaKTHUBHBIX COCAMHEHUN: TOPMOHA pOCTa 4YelOBEKa,
COMAaTOCTAaTHHA, HHCYJIHHA, HHTEP()EPOHOB.

9. Tenermueckas TpaHcpopMaLus.

10. ITony4yeHue TpaHCTE€HHBIX PACTECHH.

11. CtpykTypa, cBOMcTBa M QyHKIIMH OMOMEMOpaH.

12. MexaHu3mMbl MEMOpPaHHOTO TpaHCIOPTa (aKTUBHBIA M TIACCUBHBIA TPaHCMEMOpPaHHBIN
IIEPEHOC).

13. 3nauenue raoOyISIpHBIX U GUOPHILIIPHBIX OCJIKOB B )KHUBOM MPHUPOJIE.

14. benku-penenTopsl U penenTopHas GyHKIHS I1a3MaTHYeCKON MeMOpaHbI.

15. Yo u xak 3akogupoBano B MPHK.

16. Jlokanuzanus pepMeHTOB B KieTke. Perymsiuus Mmetabonusma ¢pepMeHTaMu.

17. Butamunsbl, kiaccudukanus, HOMEHKJIaTypa, Ouosiormueckas poiyib. KodepmeHTHas
(byHKLIMS BUTAMUHOB.

18. Baxxneitmme MoHOCaxapuabl M UX MPOU3BOAHBIC (AJbJJOHOBBIC M YPOHOBBIE KHCIIOTHI,
caxapoclupThl, aMHMHOcCaxapa, TIJIMKO3uAbl U JAp.). buonorumdeckoe 3HaueHHE
MOHOCAXapoB U UX MPOU3BOIAHBIX.

19. Onurocaxapuasl. HoMmenknatypa u kiaccuduiamnust. XapaKTepUCTUKa OHOJOTHYECKU
BaXKHBIX OJIMTOCaXapHa0B.

20. ITonucaxapuabl (CTpYKTypHBIE U pe3epBHbIE). ['OMO- M rereponoiaucaxapuyibl U HMX
Ouostoruueckas posb.

21. HeiiporymopainbHasi peryisuus yrieBoJHOro ooOMeHa.

22. ®ocdo-, chunTo- ¥ TIUKOIUTIUILL. bromornueckas posb.

23. JIunonpoTenHsI 1ma3mMbl KpoBU. COCTaB, CTPYKTYpa U OHOJIOTHYECKast POIb.

24. Perynsimus TUIUIHOTO OOMEHa.

25. TpoMOOKCaHbl, IpOCTaraHAUHBL. bruojornueckas poib 1 MPakKTHYECKOE IPUMEHEHHUE.

Nk =

6.2. IlpumepHble BONpPOCHI M 3aJaHus / 3aJa4M IS TNPOMEKYTOYHOM
aTTrecTalun

Tabmuua 9 - IlpumepHBIE TEOPETHUYECKHE BOMPOCHI W TMPAKTHUECKUE 3adaHus / 3a1aud K
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dK3aMEeHY

Paznensr u Tembl [Tpumepnbie Teoperudeckue | [IpuMepHble mpakTHUECKUE 3aTaHus
BOIPOCHI / 3aga4u
Beenenne B xumuro | BBenenue B XUMUIO
OMOJIOTHYECKU OMOJIOTHYECKU AKTUBHBIX
AKTUBHBIX BEIIECTB. | BEIIECTB.
3HaueHne 3HaueHne OHMOJIOTHYECKH
OMOJIOrMYECKU AKTUBHBIX BEILIESCTB.
AKTUBHBIX BEIIECTB.
YrneBobl. Crpoenue u XUMUYeckne | BeiOepure npaBUIbHBIE OTBETHI.
Knaccuduxarus CBOICTBA YTJICBOJIOB. KaraGomu3m TitoKo36I:
YIJIEBOAOB. [IpousBoaHbBIE YTIEBOIOB. A. Moxer mnporekaTb Kak B
Xumudeckue cBoiicTBa. | ['NIokoHeoreHes. a’pOOHBIX, TaK U aHAIPOOHBIX
YCIOBHSIX
b. JloxanuzoBan TOJIBKO B
MUTOXOHIPHUAX KIIETOK
B. IlpomexyTouHble  MNPOAYKTHI
UCTIONB3YIOTCSI B aHADOJIMYECKUX
mporeccax
I OGecneunBaeT (MaKCHMaJIbHO)
cuate3 38 wmomp AT® mpm
Karabonm3Me  OJHOH  MOJIEKYJIBI
TJTFOKO3BI
J. Perynupyercsa aliocTEpUYECKH B
3aBHCHMOCTH OT DJHEPreTHYECKUX
MOTPeOHOCTEH KICTKH
Jlummapl, onpenenenue, | IGUpbl  KUPHBIX  KUCIOT U | OCYIIECTBUTE HUKEIEPEUHCICHHBIC
KJIaCCU(UKAITHSL. TIIALIEPUHA. MIPEBPAIICHUS U YKAKHUTE (DEPMEHTHI
OcobeHHOCTH Jlununaeie KOMITOHEHTHI | B HUX YYacTBYIOIIHME: a) TIHUICPUH
CTPYKTYPbl  JIMIHUIOB | KJICTOYHBIX MEMOpaH. — a-riunepodocdar —
KaK KoMnoHeHTOB | KieTounbie MeMOpaHBI. nuokcuanerondocdar; 0)
OHMOJIOTMYECKUX MaJTEMATHHOBAS KHCIIOTa —
MeMOpaH. nanbMuTHI-KoA — a,B-
meruaponabMuTHiI-KoA  —  B-
okcunamsbMuTHI-KoA — B-
KeronanbMuTI-KoA —  amerun-
KoA + mupuctun-KoA.
Homenxknatypa u | Homenkiarypa u | BeiOepute npaBuiIbHBIC OTBETHI.
KJIACCU(UKAITHS KJIACCU(UKAIUSI aMUHOKHCIIOT. [MumeBast 1eHHOCTh Oeyka 3aBUCUT
AMUHOKHCJIOT. CrtpoeHue nenTuaoB. oT:
Crpoenne  mentuaoB. | Kimaccudukarus u | A. TlpucyrcTBusi BceX 3aMEHHUMBIX
Knaccuduxkarus U | HOMEHKJIaTypa. aMUHOKHCIIOT
HOMEHKIIATYpa. OyHKIUM OCTKOB B OpraHu3Me. b. IMopsinka yepe0BaHuUs
Oyukruu  OeNKkoB B aMUHOKHCIIOT
OpraHu3Me. B. Hamnumst Bcex He3aMEHUMBIX
Buonornueckue aMUHOKHCIIOT
dhysKIIH OCIKOB. I". Bo3MOXHOCTH pacIIeIUICHHS B
Onpenenenmue, JKEITYTOYHO-KUIIIEIHOM TPaKTe
CBOMCTBa  (pepMEeHTOB. . [IpucyrcrBus BCEX 20
Knaccuduxkarus u aMUHOKHCIIOT
HOMEHKJIATypa.
CrpykTypa epMEHTOB.
I'eteporuknmueckue Poinb  HykieMHOBBIX KHCIOT B | BeiOepuTe NONOXKEHHS, MPABUILHO
OCHOBaHMUS dbopMmupoBaHUM W  CBOMCTBax | xapakrepusyromue Gpyakmmu ATD B
MTUPUMHATAHOBOTO U | )KMBOH MaTepHH. OpraHu3Me:
IIyPUHOBOI'O pana. | XuMHUYEeCKHH coctas | A. [IpoayKT  OKHCIHUTENHHOIO
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Paznenbl u TeMbl [Ipumepnsie Teopernueckue | IlpuMepHbie TpakTUUYECKUE 3alaHus
BOIPOCHI / 3aga4u

Knaccuduxarus U | HyKJICUHOBBIX KUCIOT. hochopumupoBaHus

HOMEHKJIaTypa. ITupumuanHoBbIE M mypuHOBbIe | b.  MCTOYHMK  SHEprum  Tpu

HyxnennoBsie OCHOBaHMSI. cesi3eiBanny aa-TPHK ¢ pubocomoit

KHUCJIOTBIL YTreBogHbIC KOMIIOHEHTHI. B. Cybcrpar afgeHuIaTIMKIIa361
Hyxneozuasl. HykneoTuasl. I'. Jlonop dochara B peaxiusx,
MOHOHYKIICOTHIBI KaK | KaTaJu3upyeMBbIX MPOTENHKNHA3AMHU
CTPYKTYpHBIE snementsl | [I.  HcTouHuk  sHeprum  Ous
HYKJICUHOBBIX KHUCIIOT. TpaHcmopTa BEILECTB nyTéM
JlBa BUZAa HYKJICHMHOBBIX KHCJOT: | 00jerdéHHoM quddy3un
JHK u PHK.
Pazmuuusa mexny JHK u PHK
0  COCTaBy, MOJIEKYJSAPHOU
Macce, JIOKaJu3aliy B KJIeTKe U
(GYyHKUIUSAM.

Buramunbl.  3Hadenue | OOmas  xapaktepuctuka U | [l HOpMaTBLHOTO CBETOBOCIIPUSITHS

IS opranusma. | KjlacCHU(HKaius BATAMHHOB. HEOOXOTIM:

Knaccuduxkarius, Hapymienne 6ananca ButaMuHOB | A. PetuHon

OTIMYMA  KHUPO- U | B OpraHU3Me. b. Toxodepon

BOZIOPACTBOPUMBIX KodepmenTtHas ¢dyskuus | B. Puboduasun

BUTAMMHOB. BUTAMHHOB. I'. Ilupupokcans

CocraBurenb: JXykoBa AnHHa ['‘eHHagbeBHA, JOKTOp OHOIOTHYECKHX HAYK,

Ka(l) CAPbI CCTCCTBCHHOHAYYHbIX OUCIUIIINH

(pamunus, unuyuanst u dorxncHocms npenodasamens (eti))
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