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OraasjeHue

] 11@IID THICIIMIIIIIHIHIBI .....vtvvereeeeesssausssssesssaessssasssssesesssessssansssssssssasesssasssssesssssesssssnsssssnseesesssannssssseneens 4
1.1 DOPMHUPYEMBIC KOMITETEHIIHHI .. .veuuvveestveesssesssssesesssesssssesssssesssssesssssesssssssssssessssessssssssssessnseses 4
2 O0BEM ¥ TPYJOEMKOCTD TUCIMILIMHEI 10 BUAAM YY€OHBIX 3aHATUNH. DPOPMBI MPOMEKYTOUHON
P15 o 2151 . G TTT 6
3.2. ConeprkaHue 3aHATHHI 110 BUAAM YUEOHOM PAOOTBI.....cuviivieiiriiriesieierie s 7
4 TlopsanoK OIlEHUBAHUS yCIIEBAEMOCTH U C(DOPMHUPOBAHHOCTH KOMIIETEHIIMN O0yYaroerocs B
TEKYILEH U IIPOMEIKYTOUHOM ATTECTALIMM. ..vvevurereiurinssirisssiresssisessssbesssssessssbesssbasssbas s s baessbasesasaeesnns 9
5 MarepuaabHO-TEXHUYECKOE, MPOrpaMMHOE M  y4eOHO-METOAMYECKOe obecreueHue
D187 0030070010705 05 CRRRRRR T 10
5.1 VUCOHAS JTATEPATYPA . vveeuvvresureresstesassteeesssesssssesssssesssssesssssessassesssssssssssesssssesssssesssssessnssessnseeesnes 10
5.2 MareprualibHO-TEXHIUYECKOE W MPOTPAMMHOE 00ECTICUCHUE JUCIIHILTIHBL. .....cevvveanveeieeenesne 11
5.3. CoBpemeHHble NpodeccHOHaNbHbIe 0a3bl JAHHBIX U HMHQOPMAIMOHHBIE CIIPABOYHBIC
(00 (6% 1)1 PP PPPUPRRPPPPRRN 11
6 VHBIE CBEACHMS U (MITH) MATEPHAIIBL. 1...vveuveesreseesseeseesseesseassesseesssessssssesseessessessseessessessesssesssessens 12
6.1.1IpumMepHbIE TEMBI MUCHMEHHBIX YUEOHBIX PAOOT ...eevvviirreiirieieesiiiesiee e siee s 12
6.2. [IpumepHbIe BOIIPOCHI U 3a/1aHus / 3a]]a4 U1 TPOMEKYTOUHON ATTECTAIINH -.....vveenvvennenene 13



1 leap AUCHUNJINHBI

B pe3synbraTe 0cBOGHUS JaHHON AMCLUIUIMHBI Y 00y4aroIIerocss JOKHbI ObITh ChOpMHU-
pOBaHBl KOMIIETEHLIMM OCHOBHOM NpOQecCHOHAIbHON 00pa30BaTeNbHONW IMporpaMMmbl Oaka-

JaBpuarTa:
K-1
ConeprxaHre KOMIIETEHIIMN KaK IJIAHUPYEMBIX PEe3yJIbTaTOB OOy4EHUS MO AUCLUUILUINHE

cM. Tabimmuesl 1 u 2.

1.1 ®opmupyemble KOMIETEHIIUN
Tabmuna 1 — @opMupyemMblie TUCITUTUIMHON KOMITETEHITUU

HaumenoBanue Buga HaumeHnoBanme katero- Kon 1 Ha3BaHHE KOMIECTCHIMH
KOMIIETeHLIUH (VHUsep- pu (TPyIIbI) KOMIIETEH-
canvHas, obuenpogpeccu- 805041
onanvHas, npogeccuo-
HAbHAsL)
npodeccuoHanpHas buonorus u Xumus [1IK-1 Cniocoben npuMeHsITh 3HaHHS B 00-

JacTh OMOJIOTUU U XUMUHM ISl pELICHUS
NPUKJIAJHBIX 33/1a4 00pa30BaTeNbHON Jes-
TEIbHOCTH




1.2 UHAUKATOPHI JOCTUKEHUST KOMIIETeHIUii
Tabmuua 2 — MHAuKaToOpsl JOCTHKEHUS KOMITETeHIUH, (GopMUpyeMble TUCIUITITHHON

Ko n Ha3sBanue

I/IHIII/IKaTOpBI JOCTHIXKCHUS KOMIICTCHIIUN

I[I/ICI_[I/IHJII/IHBI " IIPAaKTUKH,

KOMIIETEHIINHT o OITOIT (hopMupyrIIHe KOMIETEH-
uuto OITOIT
I1K-1 Criocoben TIK-1.1 OOGnamaer HaBeikamu uciioiib3oBanus | 51.B.02 ®usudyeckas reo-

HpI/IMeHHTB 3HAHUA
B 00J1acTH OHOJIO-
I'M1d 1 XUMHUHAU JJIA
peLIeHus Ipu-
KJIaJHBIX 3a/a4 00-
pa3oBaTeNbHOI Je-
SATEILHOCTH

B IpodecCHOHAIBHON 00pa30oBaTeIbHOM Jes-
TEJTHPHOCTU CHCTEMAaTHU3UPOBAHHBIX TEOPETH-
YECKUX U TPAKTHUYECKUX 3HAHUI XUMUYE-
CKUX HayK

TIK-1.2 OOGnamaer HaBBIKAMHU MCIIOJIL30BAHUS
B NpodeCcCHOHATBHON 00pa30BaTEIHLHON JIes-
TEJILHOCTH CUCTEMaTU3UPOBAHHBIC TEOPETH-
YECKHUE U TIPAKTUYECKHE 3HAHUS OMOJIOTHYC-
CKUX HayK

rpadus

b1.B.03 buoreorpadus
b1.B.04 Dkonorus pacre-
HUH 1 )KMBOTHBIX

b1.B.05 DBosmronimonHast
buzmoIorHs

b1.B.06 OcHOBBI TOKCHUKO-
JIOTUH

b1.B.07 Xumus nepexos-
HBIX 3JIEMEHTOB

b1.B.08 Xumuueckuii skc-
MEPUMEHT B LIKOJIE
b1.B./IB.01.01 ITpodumax-
THUKa BPEIHBIX TPUBBIYEK U
(hopMHUpOBaHKE 370POBOTO
o0pasza Xu3HU
b1.B.JZIB.01.02 buonorus
1oJia ¥ PEnpoyKTUBHOE
310pOBBE

b1.B.1B.02.01 Xumust
0MO0JI0THYeCKH AKTHBHBIX
BeleCTB

b1.B./1B.02.02 IIpupoausie
Y CUHTETUYECKHUE aHTHUOK-
CHUJIAHThI

b2.B.01 (IT) IlpousBox-
CTBEeHHas npakTtuka. [Ipen-
JTUTITIOMHAST TTPaKTHUKa

1.3 3nanus, ymenus, HaBbIKU (3YB) mo qrucunminHe

Tabnuna 3 — 3HaHus, yMEHUsI, HaBBIKU, (OPMUPYEMBIE AUCIUILINHON

Ko u Ha3BaHue Kom-
METEHITNU

WNHnukaTopsl JOCTUXKEHUS KOMIIE-
TEHIUH, 3aKPEIJIEHHBIE 32 JTUCLIH-
IJIMHOM

3HaHus, ymeHus1, HaBeiku (3YB),
(dhopMupyemMbIe TUCIUTUTHHOM

IIK-1 Cnocoben nipu-
MEHSTh 3HAHHUSA B 00J1a-
CTH OMOJIOTUU ¥ XUMHH
JUISL pETIICHUS TIPUKIIaI-
HBIX 337124 00pa3oBa-

[1K-1.1 OOmagaer HaBBIKAMH MCITIOJb-
30BaHMs B MPodeCcCHOHABHOMN 00pa-
30BaTeJIbHON JESITeIbHOCTH CHCTEMA-
TH3UPOBAHHBIX TEOPETHUECKUX U
MPAKTUYECKUX 3HAHUN XUMUICCKUX

3Haer:

- crienupUIECKYI0 XUMUYECKYIO
TEPMHUHOJIOTHIO

VYmeer:

- INTAHUPOBATH BHITIOJIHEHHE JTA00-
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Kon 1 Ha3Banue xom-
MMETEHIINHU

WNHukaTopsl JOCTHXKEHUS KOMIIE-
TEHIUH, 3aKpEIJICHHbIE 32 JUCIIH-
IJIMHOU

3nanus1, ymeHusl, HaBbIku (3YB),
(bopMupyemble TUCIUIUTNHON

TEIBHOU JIESITSILHOCTH HayK

PaTOPHO-TIPAKTUYECKUX U DKCIIE-
PUMEHTAJIbHBIX XUMUYECKHUX HC-
clIeqOBaHUI

Bnaneer:

- METOJIMKAaMH BBIIIOJIHEHHS J1a00-
PaTOPHO-MPAKTUYECKUX U IKCIIEe-
PUMEHTAIBHBIX XUMUYECKUX HC-
clIeJOBaHUI

2 O0béM U TPYAOEMKOCTDH TUCHMILIMHBI 110 BUAAM Y4eOHbIX 3aHATHH.

@®opMBbI IPOMEKYTOYHOM aTTECTALMU.

Tabmuna 4 — O0beM U TPYJOEMKOCTh JUCIHUILINHBI TI0 BHJIaM YUSOHBIX 3aHITHIA

OO0mas TPyIOEMKOCTh M BHJIbI Y4€OHOW PaOOThI 10 MTUCIUILINHE,
MIPOBOIMMEIC B Pa3HBIX (opMax

0O0béM gacoB 1o hopMam 00y-
YEeHUS

0D0 0390 300

1. O0mas TpyR0EMKOCTh AUCIUTUIAHBI

72

2. KonrakTtHast paboTa oOyuaromuxcsi ¢ mpernojaBareneM (1o Bu-
JaM yueOHBIX 3aHATHI) (BCETO)

44

AynuropHas pabota (Bcero):

44

B TOM YHUCJIC:

JIEKIAU

18

MPAKTUYCCKUEC 3aHATUA, CEMHUHAPLI

MPAKTUKYMBbI

nabopaTopHbie pabOTHI

26

B MHTEPAKTUBHOM (popme

B DJIEKTPOHHOU (hopme

Breaynuropnas pabota (Bcero):

B TOM YHCJIC UHAUBHyabHasE paboTa 00yYarOIIUXCsl ¢ Mperoia-
BaTeJIeM

MOJrOTOBKA KypCOBOW pabOTHI /KOHTAaKTHas paboTta

IpyNIOBas, UHIUBULyaJbHAs KOHCYJIbTAlMs U MHbIE BUIBI yueO-
HOM JeATeNbHOCTH, TPEAYCMAaTPUBAIOIINE TPYIIIOBYIO WM UHIN-
BUAYQIBbHYIO Pab0Ty 00yYalOLIUXCsl ¢ IPENoAaBaTesieM

TBOpYecKas pabora (3cce)

3. CamocTosTenbHas paboTa 00yyaromumxcs (BCero)

28

4. [IpomexyTOUHAS aTTeCTaIUs] 00yUJarOIIErocs —
3auér (A cemectp)

3. Y4eOHO-TeMATHYECKHUI IIJIAH U COIeP:KAHNe TUCIIUTIIHHBI.

3.1 YueOHO-TeMaTH4YeCKHUil IJIaH
Tabmuma 5 — YueOHo-TeMaTnuecKuil TuiaH 09HOM (popMbI 00yUeHUs




Oomas TpynoemMKocTh 3aHsTHi (4ac.) ®opmbrt
B Tpyno- (0102]0) 3®0 TEKyICTo
E EMKOCTB| AyyuropH. AyIHUTOPH. KOHTPOJIS U
= Paznienbr u TeMBI AMCUUIUIAHBI (6ceco |  sapsrus AAHSTHA IIPOMEIKY-
i;),( 110 3aHATHAM uac.) | pexu. [upaxr. CPC | 7eKu. [MpakT.|-pc T;’:C};(;I:I ;:I'
S ycIeBaeMo-
CTH
A cemecTp
21 | BBenenne B XHMHIO OHOJIOTHYECKH 6 2 2 2 VO-3, IIP-5,
AKTUBHBIX BELIECTB. 3JHaueHHE OHOJIO- TC-2
THYECKH aKTUBHBIX BEILIECTB.
22- | YruneBoabl. Knaccudukarwms yrieBo- 12 2 4 6 VO, YO-3,
23 | noB. XuMHuUecKue CBOWCTBRA. I1P-5, TC-2
23- | Jlumuael, ompexpeneHue, Kiaccuuka- 16 4 6 6 VO, TC-2
26 | mua. OcoOeHHOCTH CTPYKTYPHI JIHIIHU-
JIOB KaK KOMIIOHEHTOB OHMOJIOTHYECKHX
MeMOpaH.
25- | Homenknarypa wu  wiaccubwukamus | 18 4 6 6 YO, YO-3,
28 | amuHOKHcOT. CTpoeHHE MENTH/IOB. 1P-5, TC-2
Knaccudukanuss u  HOMEHKJIATypa.
OyHku OEIKOB B opranmsMe. buo-
norudeckne (yHKuu Oeixos. Ormpe-
neneHue, cBoiictBa (epmentoB. Kiac-
cudpukanms u HOMeHKinatypa. CTpyk-
Typa PepMEHTOB.
27- | 'erepounkiuyeckue OCHOBaHWs mH- | 14 4 6 6 VO, TC-2
29 | pUMUJMHOBOTO W IypHHOBOTO psijia.
Kiaccupukanuss W HOMEHKIIATypa.
HykJIenHOBBIE KHCIIOTHI.
32 | ButamuHbl. 3HaueHUe IS OpraHU3Ma. 6 2 2 2
Knaccupukanms, oOTIUUUS KUPO- U
BOJIOPACTBOPUMBIX BUTAMHHOB.
3auér
HNTOI'O no cemecTpy 72 18 | 26 | 28

3.2. Coaep:kaHue 3aHATHHA 10 BUAAM y4eOHOM padoThI

Tabnuua 6 — ConeprkaHue JUCUUIUIUHBI

Ne
/1

HaumenoBanue pasaciia, TCMbI
JHUCIUITIIMHBI

Conepxannue 3aHsTH

Cooepicanue NeKYUOHHO20 Kypca

1. Beenenue B xumuro Ounosornue- | BeegeHrne B XUMHAIO OMOJIOTHYECKHA aKTUBHBIX BEIECTB. 3Hade-
CKHU aKTHUBHBIX BELLECTB. HUe OMOJIOTMYECKU aKTHBHBIX BELIECTB.
2. | YrneBogpl. CrpoeHue M XMMHUYECKHE CBOMCTBa YIJIeBOAOB. IIpon3BoaHbIE
yrieBoJoB. [yrokoHeoreHes.
3. | Jlummap! u kierouHble MeMOpa- | DQUPBHI )KUPHBIX KUCIOT U TIHIEepUHA. JIMITHIHbIE KOMITOHEHTHI
HB. KJIETOUHBIX MeMOpaH. KiieTounble MeMOpaHBlI.
4. | Ilentunsl u OeNKH. Homenknarypa u kiaccudukauus amMuHOKHCIOT. CTpoeHne

nentuaoB. Knaccudukanmsa n HomeHkinarypa. @yHKIun O€IKOB
B OpPraHu3Me.

1 VO — ycrnsiit onpoc, YO-1 — cobecenopanue, YO-2 — komnoksuym, YO-3 — zauer, YO-4 — sx3amen, [1P — nuce-
MeHHas pabota, [IP-1 — tect, [1P-2 — konTponbHas padora, [IP-3 — acce, [1P-4 — pedepar, [1P-5 — kypcosas pabora,
[1P-6 — nayuHO-y4eOHbIl oTueT no npaktuke, [IP-7 — otuer no HUPC, U3 — unausunyansHoe 3ananue; TC — KoH-
TPOJIb C IPUMEHEHHEM TeXHUUECKHX cpencTs, TC-1 — komnplotepHoe TecTupoBanue, TC-2 — yueOuble 3anaun, TC-
3 — KOMIUIEKCHBIE CUTYyal[HOHHBIC 3a/1a41
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HaumenoBanue pasaciia, TCMbI

CopaeprxaHue 3aHITHUS

/11 JTUCIIAILINHEI
5. | HykmenHoBble KHCIOTBI. XH- | POIb HYKIEMHOBBIX KHCIOT B (DOPMHPOBAHWW W CBOWCTBAaX JKH-
MUYECKas CTPYKTypa U TMpo- | BoM MaTepuu. XUMHUYECKUI COCTaB HYKJIEUHOBBIX KHUCIOT. [Iu-
CTpaHCTBEHHAs OpraHU3alwsl. PUMHUIMHOBBIE W IIYPHHOBBIE OCHOBAHHWA. YTJIEBOIHBIE KOMIIO-
HeHThl. Hyxkneosuapl. HykneoTuasl. MOHOHYKIEOTHABI Kak
CTPYKTYPHBIC 3JIEMEHTHl HYKJICHHOBBIX KHUCIOT. /[Ba BHIa HYK-
nennoBbIx kucnoT: JJHK u PHK. Paznuuus mexny JJHK u PHK
[0 COCTaBy, MOJIEKYJSIPHOH Macce, JIOKATH3allMh B KIIETKE H
hyHKIHSIM.
6. | ButamuHsl. OOmas xapakTepUCTHKA U KIacCU(UKAIMI BUTaMHUHOB. Hapy-
meHne OamaHca BHUTaMHHOB B opranmsMe. KodepmeHTHas
(hyHKITHS BATAMHUHOB.
7. | XupopacTBopumbie BuTamMuHbl. | Butamunsl rpynmnsl A. Butamussl rpymmst D. Butamuss! rpymn-

el E. Butamussl rpynnel K. Butamun Q (yOuxuHOH). Bura-
muH F. (00mas xapakTepucTika, MeTabonmn3M, OHOXUMUIECKIE
(hyHKIMH, OMOCHHTE3, aBUTAMHIHO3)

Cooeprcanue npaKkmuiecKux 3aHAmMull

1.

Ilytn mpeBpalleHus TJIFOKO3bI B
KJIETKAaX.

AdpoOHBI M aHa’pOOHBIN TNHKONIU3. bronornueckoe 3HavdeHHe
karabomm3ma TroKo3bl. [lerTo3odochaTHeIi MyTh IPEBpaIICHUs
TJIFOKO3BL. [ IIToKOHeorenes3. Perymsuust mporeccoB TIMKONIM3a U
IJIIOKOHEOreHe3a B IeueHu. Peryiisis cuHTe3a IIMKoreHa.

DOWKO3aHOU/IBI, CTPOCHUE U OHO-
norudeckre QyHKINH.

IIpon3BoaHbIE NOIMEHOBBIX KUCIIOT — JHKO3aHOUMBL: CTPOCHUE,
OorocuHTe3 M Omonormdeckoe aeiictue. [IpocTarmanmuael, TpoM-
OOKCaHBbI, JISHKOTPHUEHBI.

Jlunuapl Kak KOMIIOHEHTHI OHO-
JIOTHYECKAX MEMOpaH.

.HI/IHI/II[I)I N KIECTOYHbIC MeM6paHI)I. OcHOBHBIE npeaACTaBUTCIIN
TPUTTULEPHUAOB, (ochommmnuaoB, HepedpO3UIOB, CTEPUHOB U
BOCKOB. JKHpHBIE KHCIIOTHI, UX KJIACCH(HUKAIMSA M HOMEHKIIATYpa.
TpancnopT BelecTB Yepe3 MeMOpaHsbI.

OnuromepHbie OETKH KaK MH-
IIEHH PETYJISTOPHBIX BO3ZCH-
CTBUM.

Oco0eHHOCTH CTPOCHUsI W (YHKIIMOHHUPOBAHHUSI OJIMTOMEPHBIX
OeskoB Ha mpuMepe remorioonHa. [loyiepykanie HATHBHOM KOH-
(hopmarmu OENKOB B YCIOBUSIX KIETKH. MHOrooOpasue OenmKoB,
ceMeiicTBa OEJIKOB Ha MpPUMEPEe MMMYHOTIIOOYJIMHOB. MexaHu3-
MBI, 00eCIIeYHBAIOIINE pa3HO00pa3ue OSIIKOB y 3YKapHOT.

®DepMeHTHI KaK OeJIKOBBIE KaTa-
JIM3aTOPBHIL.

Oco0eHHOCTH (DepPMEHTOB KaK OCJIKOBBIX KaTalIHM3aTOPOB. AKTHB-
HBIA IIEHTp M crequ(UIHOCTh JeicTBHs (hepMEeHTOB. MexaHu3m
nevictusi pepmentoB. Kodakropsl u kopepmeHTs. OCHOBBI KH-
HETUKH (EePMEHTATHBHOIO Karaiu3a. MHruOuTOpsl aKTHBHOCTH
(depmenToB. Peryisinus akTMBHOCTH (PepMEHTOB.

HYKJICI/IHOBBIC KHUCJIOTHBI.

Ponb HyKIIEHHOBBIX KHACIIOT B ()OPMHUPOBAHUH U CBONCTBAX KHBOH
Mateprn. CTpoeHHe HyKIEHHOBBIX KHCIOT. [lypuHOBBIE U mupu-
MUIMHOBBIE OCHOBaHUs. YTJIEBOIHbIE KOMITOHEHTHI. Hykneo3unel
u "Hykneotuabl. [IpaBuno Yapradda. B-crpykrypa JJHK (nBoiinas
cnupanb Yotcona-Kpuka). Jlpyrue ymopsiodeHHbIE CTPYKTYpBI
HYKJIEMHOBBIX KUCIOT. JleHatypamus u peHarypauusa JHK. Cy-
nepcrnupanuzaims JHK. Pazmuunsie tunet PHK. [wcronsr u
CTpOEHHE XPOMATHHA.

HYKJICI/IHOBBIC KHUCJIOTHBI.

MeTonpl yCTaHOBICHHS TMEPBUYHBIX ITOCIEIOBATEILHOCTEH HYK-
JICOTHJIOB B HYKJIEMHOBBIX KHCJIOTaX (CEKBEHUpOBaHHUE). MUHOD-
HbIE KOMIIOHEHTHI, KaK TMPOAYKTHI TPEBpaIleHIs] MOHOMEPOB B
COCTaBe HYKJICHMHOBBIX KHCIIOT. TE€XHOJOTMH Ha OCHOBE HH()OP-
manuu u3 JAHK: kmonuposanue JIHK; OoT reHoB k reHoMam; OT
TCHOB K IIPOTEOMaM; U3MEHEHUE TeHOMAa U HOBBIC MPOYKThI OHO-
TEXHOJIOTHH.

OOMeH HYKJICOTHIOB.

buocunTe3 u karabomu3M MypHHOBBIX PUOOHYKIEOTHAOB. bro-
CHHTE3 M KaTaboJIM3M MUPUMUIMHOBBIX PHUOOHYKIICOTHIOB. brio-
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No HaunmenoBanue pazaena, TeMbl
JUCLIUILINHEI

CopaeprxaHue 3aHITHUS

cuHTe3 M Karabomm3Mm brocuHTe3 1e30KCHPUOOHYKICOTHAOB H
€ro peryJisium.

9. BOHOpaCTBOpI/IMLIe BUTaMHUHBI.

Tuamun (ButamuH B1), pubodasun (Buramun B2), mantoreno-
Bas kucnoTa (Butamud B3), Butamuu BS, Butamuna B6, BuTamuH
B12, Buramun B15 (manramoBas kuciota), (oymeBas KHCIOTA,
ButamuH C, BUTaMuHbI Tpymikl P (0rnodnaBononpr), ButamMmud H
(bnotnH). (OOmIas XapakTepUCTHKA, META0OIHM3M, OHOXHMHYIC-
cKkre QYHKIINH, OMOCHHTE3, aBUTAMUHO3)

10. | XKupopacTBOprMbIe BUTAMUHEI.

Buramune! rpynmsl A. Butamussl rpynmnst D. ButaMuHs! rpynmnst
E. Buramunsl rpynmel K. Butamun Q (youxuHoH). Butamun F.
(obmrast xapakTepucTHKa, MeTabonmm3M, OHOXMMHUYECKHe (yHK-

MM, OMOCHUHTE3, ABUTAMUHO3)

ITpomerxyTouHas aTTecTanus — sauém (A ceMectp)

4 IlopsiioK OLlEHMBAHUSA YCIIEBAEMOCTH M C()OPMHPOBAHHOCTH KOMIICTEHIIHI
0o0y4yaromerocs B TeKyueil ¥ IpoMe;KyTOYHOM aTTeCTAllUH.

I[JI?I IMOJIOKUTECILHOM OILICHKHU I10 PE3yJibTaTaM OCBOCHUA AUCHUIIIMHBI 06y11a}0meMyca

HE0OXO0IUMO BHITIOJTHUTH BCE YCTAHOBIICHHBIE BUIbI yueOHOU paboThl. OlieHKa pe3ynbTaToB
Tabnuna 7 — bannbHO-peHTHHIOBas OIIEHKA PE3YJIbTATOB yueOHOU paboThl 00yUYaOIIUX-

cs o Bugam (bPC)

A cemectp
VYueOnas padora (Cymma |Buasl u pe3ynstatel  |OleHKA B aTTeCTalluN Banne
(BUzBI) O0amioB  |yueOHOU paboThI (10 Henens)
Texymas yue0-| 80 |JIlekunonnsie 3austus |1 6ama — nocenieHue 1 JCKIIMOHHOTO 1-7
Has paboTa B (KOHCTIEKT) 3aHATHUSA
cemectpe (Ilo- (9 3ansTHIT)
CEelIeHNe 3aHs- Jlaboparopusie (14 pa-|1 6ana — nocemierne | MPaKTHYECKOTO 10-22
TUll o pacnuca- 60T1). 3aHSTUS U BBINOJIHEHHE paboThl HA 51-
HUIO W BBITOJ- 65%
HEHUE 3aJIaHNI) 2 0aj1a — nocenieHue 1 3aHATUA U Cy-
IIECTBEHHBIH BKJIa]] Ha 3aHSITHH B pabo-
Ty BCEH IpyMIIbI, CAMOCTOATENLHOCTh U
BEITIOJTHEHHE paboThl Ha 85-100%
CamocrositensHas pa- | TeMbl 3agaHuit 36 -48
bora
HToro no texkyuieii pa6ore B cemecTpe 51-80
[Ipomesxyrounas |20 Teopernueckuii Borpoc |21 6a (Ioporosoe 3HaYCHUE) 21-40
atrectanus (3a- |(100% 40 6an0B (MakCHUMaJIBHOE 3HAUYCHUE)
YeT) /6amnoB  |[Ipaktuueckoe 3ananue |20 6a/10B (TIOPOroBOe 3HAUCHHUE) 20-35
TpuBe- 35 6an10B (MakKCUMaIHLHOE 3HAUCHHUE)
neHHo#  |Keiic-3amaua 10 6a/10B (TIOPOrOBOE 3HAYECHHUE) 10-25
LIKAJIBI) 25 6a/U10B (MaKCHUMaIbHOE 3HAUECHHE)
HTOro mo npoMeKyTOYHOI aTTeCTAIIAU (3a4eT) (51 - 100%
O TIpUBe-
JIEHHOM IIKa-
Te)
10 — 20 ©.

CymMmapHasi oneHka mo aucuuminie: Cymma 0ajjioB TeKyIel U MpoMexyTouHoi arrectaruu 51 — 100

0.




5 MarepuajbHO-TEXHHYECKOE, TMPOrpaMMHOe W Y4eOHO-MeTOAUYecKoe
odecrevyeHne TUCUUIINHBI.

5.1 Y4eOHas Jqureparypa

OcHoBHasi yueOHasi IuTEPaATypa
1. Bonoros, B.M. Xumus 6uonorudecku akTuBHbIX coenuuenuit (Teopus u npakTuka) :

yueOHnoe nocobue / B.M. bonotos, E.B. Komaposa, I1.H. CasBun ; BopoHexckuii rocyaap-
CTBEHHBIN YHUBEPCUTET MHKEHEPHBIX TEXHOJIOTHI. — BopoHex : Boponexckuii rocyiapcTBeH-
HBII YHUBEPCUTET WHXKEHEPHBIX TexHoJoruit, 2018. — 85 c. : cxem., Tabi., ni. — Pexxum nocty-
na: o nmoanucke. — URL: https://biblioclub.ru/index.php?page=book&id=487998 (nara obpa-
menust: 15.11.2020). — bubmmorp. B kH. — ISBN 978-5-00032-306-9. — TeKCT : 3IeKTpOHHBIN.

2. Yupkun, A.A. buonormueckas xumus : yueOnuk / A.A. YupkuH. — MuHCK : Beimmiimast

mkona, 2017. —432 c. : cxeM., wi. — Pexum goctyna: mo moJmcKe. —
URL.: https://biblioclub.ru/index.php?page=book&id=477417 (nata obpamenus: 15.11.2020). —
bubmuorp. B kH. — ISBN 978-985-06-2383-6. — TekcT : 37€KTPOHHBIA. .

3. HocoBa, 3.B. Xumus reTepoukiIndeckiux OMOJI0rH4ecKd aKTUBHBIX BEILIECTB : ydeOHOe
noco6ue / D.B. Hocosa ; Ypanbsckuii penepansuplii yHuBepcuTeT uM. nepsoro [Ipesnnenta Poc-
cuu b. H. Enpuuna. — ExkarepunOypr : M3garensctBo Ypansckoro yuusepcutera, 2014, — 205 c.

: WL, Ta0JI., cxeM. — PexxuM joctyna: 1o moarmumcke. —
URL.: https://biblioclub.ru/index.php?page=book&id=275817 (nata obpamenus: 15.11.2020). —
bubmuorp. B kH. — ISBN 978-5-7996-1143-9. — TekcT : 2IeKTpOHHBIH.

JonosHuTEIbHAA y4eOHas TUTEPATypa
1. Cunkuna, O.B. Xumust OM0I0THYECKH aKTUBHBIX BEIIECTB: Ja0OPaTOPHBINA MPAKTUKYM /

0.B. Cukuna ; TToBOIKCKHI TOCYIapCTBEHHbIH TEXHONOTHUECKHH YHUBEPCHTET. — Momkap-
Ona : IloBoymKCKUI TOCYJapCTBEHHBIN TEXHOJIOTMYECKUI yHUBepcureT, 2017. — 96 c. : nin. —
Pexum nocryna: mo noanucke. —
URL: https://biblioclub.ru/index.php?page=book&id=476510 (nara obpamenus: 15.11.2020). —
bubnuorp. B kH. — ISBN 978-5-8158-1842-2. — TekcT : 3J1IeKTpOHHBIH.

2. UHcTpyMeHTaIbHBIN aHaIu3 OMOJIOrMYE€CKH aKTUBHBIX BEILIECTB U JIEKAPCTBEHHBIX

cpencts : yuebHoe nocobwue / I'.b. Cnermuenko, B.U. [epsbuna, T.M. 'uanynnuna, u ap. ;
HannoHnanbsHbIM HccieqoBaTenbCKU TOMCKHIM IOCY TapCTBEHHBIN YHUBEPCUTET. — Tomck : U3-
JaTenbCTBO TOMCKOTO MOMUTEXHUYECKOTO yHUBepcuTeTa, 2015. — 198 c. : mi., Tabi., cxem. —
Pexxum noctyna: mo nogmnucke. —

URL: https://biblioclub.ru/index.php?page=book&id=442807 (nata oopamenus: 15.11.2020). —
bubnuorp. B kH. — TeKcT : 37€KTPOHHBIM.

3. Byxapos, C.B. Xumus 1 T€XHOJIOTHsI aHTHOKCUIAHTOB XMMUYECKUX M OMOJIOTMYECKHX CHCTEM

: yaebnoe nocodue / C.B. byxapos, I'.H. Hyrymanosa ; Kazanckuit HartmoHaJIbHBINA UCCIIETOBA-
TEJIBCKUI TeXHONOrn4ecknii yausepcuteT. — Kazanp : KazaHCkuil Hay4YHO-UCCIIE10BATEIbCKUI
texHonornueckuit yansepeuret (KHUTY), 2018. — 152 c. : cxem. — Pesxkum ocTyma: 1o moj-
nucke. — URL: https://biblioclub.ru/index.php?page=book&id=500560 (mgara obparieHus:
15.11.2020). — bu6auorp. B kH. — ISBN 978-5-7882-2338-4. — TeKCT : 3JIEKTPOHHBIN.
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5.2 MarepuajbHo-TeXHUYECKOe M TNpPOrpaMMHoe obecredyeHue
JTUCIHHUILINHBI.
Y4eOHble 3aHATHS 10 AUCHUIUIMHE MTPOBOAATCS B yueOHbIX ayautopusix HOU Keml'Y:

219 JlaGoparopusi OMOJI0TMH 4Yes0BeKa. YueOHas aynutopus (MyJbTHUMEIUIHAs) s
POBEICHUS:

- 3aHATUH JEKIIMOHHOTO THIIA;

-3aHATUIl CEMUHAPCKOTO (IPaKTUYECKOIr0) THUIIA,

- TPYIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTAIIUM;

- TEKYIIEro KOHTPOJISl U MPOMEKYTOYHOU aTTeCTALIUU.
Crnenuaaun3upoBanHasn (yueOHasi) Me0eJib: JOCKa MeJIoBasi, kKadenpa, CTOJIbI, CTYJIb.
OOopynoBaHue J1Jisl IPe3eHTALUM Y4eOHOT0 MaTepHualia: cmayuorHaproe - HOyTOyK, Ipo-
€KTOp, TEJIIEBU30D.
JladbopaTopHoe o0opyaoBaHue W Marepuaabl: Mukpockonsl (10 mmiT.), Becwl, mnpemnapo-
BaJIbHBIA CTOJIMK, XOJOJMIBHUK, TUTPOMETPHI (2 IMIT.), MaTepHalbl i TabOpaTOPHBIX padoT
(XMMHYECKasl MOCY/a, PEaKTHBBI, XUPYPrHUECKHE WHCTPYMEHTHI, MPErapathl), POCTOMED,
MHUKPOJ103aTOPbI U HAKOHEUHUKH.
YueOHO-HArIsAIHbIE MIOCOOMSA: I1JIAKAThl U JEMOHCTPALIMOHHbIE TaOIUIIBL.
Hcnoab3yemoe nporpammuoe odecniedenune: MSWindows (MicrosoftimaginePremium 3
year 1o cyOnmneHsnonHoMmy aorosopy Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.),
LibreOffice (cBoboano pacmpocrpansiemoe I10).
HNuTtepHer ¢ obecnieuenuem gocryna 8 JUOC.

337 JlaGopaTtopusi XuMHH. YueOHas ayAUTOPHS JUJIsl IPOBEACHUS:

- 3aHATHHA CEMMHAPCKOT0 (IPAaKTHUECKOr0) TUIIA;

- TPYTIOBBIX U UHAUBHUYaIbHbBIX KOHCYJIbTALUI;

- TEKYILEr0 KOHTPOJISl M POMEXKYTOUHOM aTTecTaluu.
CrnenmnanusnpoBanHas (yueOHasi) MeOeJib: JOCKa MEJIOBasi, CTOJIbI JJAOOpATOPHBIE, CTYJIbS,
PaKOBHHBI, BBITSKHOM 1IKa(, 1EMOHCTPALIMOHHBIN CTOJI.
OOopynoBaHue [1Jisl IPe3eHTAMM y4eOHOI0 MaTepHaJia: nepenocHoe -HOyTOYK, MPOEK-
TOp, DKPaH.
JlaGopaTopHoe 00opyaoBaHuMe UM MATEPHAJbI: NOJSIPUMETP, AHATUTUYECKUE MPUOOPSI,
BECBl, TEPMOCTAT, XOJOJIWIbHUK, PEOCTAT, aKBAJUCTHIISATOP, MaTEpHUasbl JUIsl MPOBEACHUS
nmabopaToOpHBIX PabOT (KOJOBI, MPOOUPKU U JApyras XUMHYECKas MOCyAa), peaKTHUBBI s
npoBefeHus JabopatopHbix pabor, PH-merp, pedpaxTomerp, anmapar Ajis MpOBEIEHUs
XUMHYECKHX peakuui, anmapar Kumnmna, npuOop A ONBITOB M0 XUMHH C 3JIEKTPUUECKUM
TOKOM (J1abOpaToOpHBIiA), MpUOOP s MOITYYEHHUS TalOUJOaTKaHOB IEMOHCTPAIMOHHBIH,
YCTaHOBKa JUIsl IEPETOHKU BELIECTB.
YueOHo-HarasiAHbIe OcoOus: Habop «I'HA - JIaboparopus mo xumumn», creHasl «Ilepu-
oJIn4Has cucreMa MeHieneeBa» U Ipyrue.
Hcnoanzyemoe nporpammuoe odecnieuenne: MSWindows (MicrosoftimaginePremium 3
year mo cyosuieH3noHHoMmy soroBopy Ne 1212/KMP ot 12.12.2018 r. o 12.12.2021 r.),
LibreOffice (cBob6omHO pacnpoctpansiemoe 110).

HNurepHer ¢ o6ecneuenuem gocryna B IJHOC.

5.3. CoBpeMeHHble mnpodeccHOHATbHbIE 0a3bl JAaHHBIX M HH(OPMALHOHHbIE
CIIPAaBOYHbIE CHCTEMBI.

1. XKypnan "Xumus u Kuzus - XXI Bex" - http://www.hij.ru
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2. AnxuMuK: caT mo XxumMuu. CallT 0 XUMHUYECKHUX BEIIECTBAX M SBJICHUSX HHTEPECHO, COMIEP-

JKaTeJIbHO, TOCTYITHO, MOJIC3HO IS IMHPOKOTO Kpyra YUTaTelIel, OT CaMbIX MaJICHBKHUX JI0 CTY-
JCHTOB | yuuTeneil. - http://alhimik.ru/index.htm

3. Ilopran pyHIaMEHTaIBHOIO XUMHUECKOro oOpa3oBanus Poccuu - http://www.chemnet.ru
4. Poccuiickoe oOpa3oBanue. [Dnekrponnsiii pecypc]. — URL: http://www.edu.ru/

5. CroBapu u SHIMKIIONEHH OHIaiiH http://dic.academic.ru

6. Bonbimas poccuiickas sunukioneaus https://bigenc.ru/rf

6 Unble cBegeHus U (MJIM) MAaTEPHAJIbI.

6.1.IlpumepHbIe TeMbl NUCbMEHHBIX Y4eOHBIX PadoT

Tembl pedepatoB

NoakowhE

9.

10.
11.
12.

13.
14.
15.
16.
17.

18.

19.

20.

21.
22.
23.
24.
25.

HcTopust OTKpBITHS U U3YUEHUS HYKJIEMHOBBIX KUCIOT. POJIb pyCCKUX YUEHBIX.
AMUHOKHUCIIOTBI U IENTHU/IBI B IPOMBIIIEHHOCTU U MEIULIUHE.

benxu u ux QyHKIMM B OpraHu3Me.

Knaccugukanus npocTsix, CI0XKHBIX OEJIKOB U UX OMOJIOTHYECKast POJlb.

OO0m1as XxapakTepruCTUKa METOJIOB TEHETUYECKON MHKCHEPUH.

Knonuposanue /JHK.

Onpenenenne HyKJIEOTUIHBIX IociienoBarenbHocTell. Meton Makcama-I'unbepra. Me-
ton Canrepa.

[Tonyuenne OMOTOTUYECKH AKTHUBHBIX COCAMHEHHUI: TOPMOHA POCTA YEJIOBEKA, COMATO-
CTaTUHA, UHCYJMHA, UHTEP()EPOHOB.

['eneTndeckas TpanchopMarus.

[TosrydyeHne TpaHCT€HHBIX PACTEHUH.

CrtpykTypa, cBOCTBa U (PyHKLIMK OOMEMOpaH.

MexaHu3Mbl MEMOPAHHOTO TPAHCHOPTA (aKTHBHBIM M MAcCUBHBIA TpaHCMEMOpPaHHBIN
MEPEHOC).

3HayeHue TI00YISPHBIX U (PUOPHILISIPHBIX OEJIKOB B )KMBOH MpHpOIE.

Bbenku-peuenrtopsl u perientopHas pyHKIMS MIa3MaTHYECKONH MEMOpaHHBI.

Uro u kak 3akoaupoBano B MPHK.

Jlokanuzauus pepMeHTOB B KieTKe. Perynsuus meraboian3ma pepMeHTaMu.

Buramusbl, kiaccudukanus, HOMEHKJIAaTypa, Ouoioruueckas poisib. KodepmeHnTHas
(GYHKIUS BUTAMHHOB.

Baxxheiine MoHOCaxapu/Ipl U UX MPOU3BOAHBIE (AJIbJIOHOBBIE U YPOHOBBIE KUCIIOTHI, Ca-
XapOCHUPTHI, aMUHOCaxapa, TIUKO3Ubl U Jp.). buonornueckoe 3HaueHne MOHOCaxapoB
Y MX IPOU3BOJIHBIX.

Onurocaxapuael. HoMmeHknatypa u kiaccuduxanus. XapakTepucTHKa OHOJIOTMYEcKd
BaXXHBIX OJIMTOCAXapHJIOB.

[Tonucaxapuasl (CTpYKTYpHBIE U pe3epBHbIE). ['oMo- U rerepononucaxapuabl U Ux Ouo-
JIOTUYECKast pOJlb.

HeiiporymopasnbHas perymsius yrieBoJHOro oOMeHa.

®ocdo-, chuHro- ¥ TIUKOTUNHIEL. bruongoruueckas poib.

JlunonpoTenHb! mia3mMel KpoBH. COCTaB, CTPYKTYpa U OUOIOTHYECKAsT POJIb.

Perynsauus nunuanoro ooMeHa.

Tpombokcanbl, pocrariasAuHblL. bruonoruyeckas poiyib U IPaKTUYECKOE IPUMEHEHHE.
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6.2. IlpuMepHble BONPOCHI M 3aJaHusl / 3aJa4d VIS TPOMEKYTOYHOM

arTrecranmmn

Tabmuna 9 - [IpumepHbie TeOpeTHUECKHUE BOIIPOCH! M PAKTHUECKUE 3aJaHus / 3ajaul K dK3ame-

HY

Paznenn! ¥ TeMbl

[IpumepHBIE TEOpETHUYECKHE BO-
IPOCHI

[IpumepHBIC MPaKTUYESCKHUE 3a]IaHUS
/ 3agaun

BBegenne B XUMHIO
OMOJIOTUYECKU  aKTUB-
HBIX BEIIECTB. 3HAde-

HUE OMOJIOTHYECKH aK-
TUBHBIX BEIIECTB.

BBenenne B XxuMuio OHOJIOIHYE-
CKH aKTHBHEBIX BEIIECTB.
3HaueHue OMOJOrMYECKH aKTHUB-
HEIX BEIIECTB.

VYraeBogel. Knaccudu-
Kalusl YIJIEBOJIOB. XHU-
MHYECKHE CBOMCTBA.

CtpoeHne M XUMHYECKHE CBOM-
CTBa YIJIEBOJIOB.

[IpousBoaHbIE YIIEBOIOB.
I'mroxoneorenes.

Bribepute npaBUIbHBIE OTBETHI.
KaraGomu3Mm rmtoko36r:

A. Moxer npoTekath Kak B a’po0-
HBIX, TaK 1 aHaOPOOHBIX YCIOBHUAX
b. JIokann30BaH TOJIBKO B MUTOXOH-
JPUSX KIETOK

B. IIpoMexxyTOouHbIE IPOAYKTHI HC-
NOJB3YIOTCS B aHAOOMMUECKHUX MPO-
reccax

I'. ObGecneunBaer (MaKCHMaIbHO)
cunte3 38 moib AT® npu karabo-
TU3ME OJHON MOJIEKYJITBI TITFOKO3EI
. Peryaupyercst aljiocTepuuecku B
3aBUCUMOCTH OT DHEPreTHYCCKHUX
NOTPEOHOCTEH KIICTKU

Jlvunuael, onpeneneHue,
ki1accupukamus.  Oco-
OCHHOCTH  CTPYKTYpPHI
JHUIUIOB KAk KOMIIO-
HEHTOB OHMOJIOTHYECKUX
MeMOpaH.

O¢upbl KUPHBIX KUCIOT U TJH-
LepUHA.

JlunuaHele KOMITIOHEHTHI
TOYHBIX MEMOpaH.
Knerounsle MeMOpaHsbI.

KJIe-

Ocy1iecTBUTE HUKENEPEUUCIICHHbIE
MIPEBPALLCHNS U YKaKUTE HEPMEHTHI
B HUX Y4YacTBYIOUIHE: a) TIMICPUH
— a-rimmnepodocdar —  AHOKCH-
aneroHdocdar; 0) MaTbMHTHHOBAS
KHCJIOTa — NanbMUTHI-KOoA — a,f3-
neruaponanbMuTi-KoA — B- ok-
cunanbMuTii-KoA — B-
ketomaapMuTii-KoA —  anerwi-
KoA + mupuctun-KoA.

Homenxkmarypa n kiac-
cuduKanus aMUHOKHC-
mot. CTpoeHue IMenTu-
noB. Knmaccudukamus u
HOMEHKIaTypa. DyHK-
1IUU OCJIKOB B OpPIraHU3-
Me. buonornueckue
byHKIIH OEIKOB.
Omnpenenenue,  CBOM-
ctBa (epmenrtoB. Kmac-
cupuKanuss U HOMEH-

Homenknarypa u kiaccuduka-
[ aMHHOKMCIIOT.

CtpoeHue menTuaoB.
Knaccudukanus 1 HOMEHKIIATY-

pa.
OyHKIIH OETKOB B OPTaHU3ME.

BriGepuTe npaBUIIEHBIE OTBETHI.
[IumeBas 1EHHOCTh OCNKa 3aBUCUT
OT:

A. llpuCcyTCTBUS BCEX 3aMEHUMBIX
aMHHOKHCIIOT

b. Tlopsaka dyepenoBaHUS aMUHO-
KHCJIOT

B. Hanuuus Bcex He3aMEHUMBIX
aMHHOKHCIIOT

I'. Bo3MOXHOCTH paclIeIIeHUsT B
JKEITYTOUHO-KUIIIEYHOM TPaKTe

KJIaTypa. Crpykrypa . IlpucyrctBus Bcex 20 aMuHO-
(dhepMEeHTOBR. KHUCJIOT
I'erepounknnveckue Ponbp HyKkIeMHOBBIX KHCIOT B | BeiOepure mNONMOXKEHUS, MPaBHIBLHO

OCHOBaHUS TTUPUMUJIH-
HOBOTO M ITypPUHOBOTO
psana. Knaccubukamms
U HOMeHknatypa. Hyk-
JICUHOBBIC KUCIIOTHI.

¢dopMHpOBaHNM U  CBOHCTBAax
JKUBOM MaTepHH.

XUMHUYECKUH COCTaB HYKJIEHHO-
BBIX KHCJIOT.

[TMpuMHIMHOBBIE U TYPUHOBBIC

xapakTepusytoume GpyHkuuu ATO B
OpraHu3Me:

A. TlpoaykT okmciuTensHoro ¢oc-
dhopurpoBaHus

b. VicTo4YHMK 3HEpPIUH NPHU CBA3BIBA-
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P a3/1CJIbl U TCMBI HpI/IMepHLIC TCOPCTUICCKHUC BO- HpI/IMepHLIG MPAKTUYCCKUC 3alaHUs

MTPOCHI / 3amadn

OCHOBaHMS. anu aa-TPHK ¢ pubocomoit
VYTIeBOIHBIC KOMIIOHEHTHI. B. Cy0ctpat ajgeHHIaTIIMKIIA36I
Hyxneosnnpl. Hykneotumpt. I'. Tonop docdara B peaknusx, kKa-

MOHOHYKIIEOTHIIBI KaK CTPYK- | TAIM3UPYEMBIX MPOTCHHKINHA3AMH
TypHBIE DJIEMEHTHI HYKJIEUHOBBIX | [I. VcTouHMK »HEpruu sl TpaHc-

KUCJIIOT. IOpTa BEIECTB IMyTEM OOJICTYEHHOMN
JIBa BHIa HYKJIEHHOBBIX KHCIOT: | AU dy3un
JHK u PHK.

Paznmuuna mexay JHK n PHK
[0 COCTaBY, MOJIEKYJISIPDHOW Mac-
ce, JIOKAIN3alMM B KIETKE H

(GYHKIHAM.
Burtamunpl.  3Hauenwe | OOmas xapakTepucTUKa U Kiac- | st HOpManbHOTO CBETOBOCIIPUSTHS
s opranmsMma. Kiac- | cudukanust BATAaMHHOB. HEO0XO0IUM:
cudpukanus, ornuunsa | Hapymenne Oamanca ButamuHOB | A. PetmHON
JKHPO- U BOJOPACTBO- | B OPraHU3MeE. B. Toxodepon
PUMBIX BUTAMHUHOB. Kodepmentnas ¢ynkuus Buta- | B. Pubodasun
MMHOB. I'. ITupugokcanb

CocraBurens. JKykoBa AHHa ['eHHa/lbeBHA, IOKTOP OMOJOTMYECKUX HAyK, mpodeccop kade-
PbI €CTECTBEHHOHAYYHBIX THCIIUITAH

(pamunus, unuyuansl u 0onxcHocms npenooasamens (ei))
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