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1 ey 1 321248 TUCHUTLUIHHBI

[enp M3ydeHnus TUCIUIUIMHBI « XMMUS»B TOJITOTOBKE OakaiaBpa COCTOUT
B TOM, 4YTOOBI JIaTh CTyJEHTAM TEOPETHUYECKHE, METOAO0JIOTHIYCCKHE |
paKTHYECKHUE 3HAHUS, (POPMHUPYIOIINE COBPEMEHHYIO XUMUYECKYIO OCHOBY IS
OCBOGHHUSl TMPOPUIUPYIOUINX YYEOHBIX NUCHUIUIMH W JJIs BBIIIOJHEHUS B
OyaymeM OCHOBHBIX TPO(ECCHOHATBHBIX 3alad B  COOTBETCTBHHM C
KBaJM(DUKAIMEH: IPOBEIEHNE HAYYHBIX HCCIEIOBaHU; 00pabOTKa Pe3yIbTaTOB
IKCIIEPUMEHTATHHBIX WCCJICIOBAHHA, HAyYHO-TIPOU3BOJICTBEHHAS,
Nearorndeckasl JeITeIbHOCTh, OCYIIECTBICHUE MEPONPHUATHI MO KOHTPOJIIO
COCTOSIHHISI K OXpaHe OKPYKaIOIIeH cpepl.

3axauu JIMCHUILIHHBI « XHUMHUA»:

® [I0Ka3aThb CBS3b XHMMHMYECKUX HAyK C JPYTMMHM JUCHUIUIMHAMU
y4eOHOro IUlaHa TMOATOTOBKHM OakajlaBpa TEXHOJOTMU MPOU3BOJACTBA H
nepepabOTKU CENbCKOX035MCTBEHHON NPOAYKIUY;

® [0Ka3aThb POJIb HEOPraHWYECKOW, AHAIUTUYECKOW, OPraHUYECKOU,
(GU3KOUIONAHON U OMOJIOTMYECKOM XUMUM B Pa3BUTHH COBPEMEHHOTO
€CTECTBO3HAHHUSA, €€ 3HaueHue JUIsi MNpo(EeCCHOHANBHON  JeATEIbHOCTH
0akajiaBpa TEXHOJIOTUU MPOU3BOJCTBA U NMEPEPAOOTKH CETBCKOXO03AHCTBEHHOM
IPOIYKLHH;

e 00ecreuynTh BBHINOJHEHUE CTYACHTaMU J1abOpaTOPHOrO MpPaKTUKyMa,
WJUTKOCTPUPYIOLIETO CYIIHOCTh TUCHMUIUIMHBI « XUMHUS» U METOJIBI XUMHYECKOTO
aHanus3a;

® [PUBUTH CTYJACHTAM [PAKTHUYECKUE HABBIKK B  MOJATOTOBKE,
OpraHM3alMid ¥ BBINOJHEHUH XHUMHUYECKOIO J1abOpaTOpPHOrO 3KCIEPUMEHTA,
BKJIOYasl MCIIOJIb30BAHUE COBPEMEHHBIX NPUOOPOB U 00OpPYIOBaHUS, B TOM
yuciie TNPUBUTH TMPAKTUYECKWE  HaBBIKM, 3HaYUMble s Oyayuiei
npohecCuOHANBHOM NesSTENbHOCTH;

® [IPUBUTH CTYJEHTaM HAaBBIKM T'PAMOTHOIO M  PalMOHAIBHOIO
oQOopMJIEHUSI  BBINIOJIHEHHBIX  3KCHEPUMEHTAIbHBIX  paboT,  00pabOTKU
PE3yIBTAaTOB JKCIIEPUMEHTA,

® OCBOECHHUE CTPYKTYPHOM M (PYHKIMOHAIBHOW OMOXMMHHU aMHHOKHCIIOT,

HYKJICOTUJIOB W WHBIX OHOJIOTHYECKMX MOJEKYJI 10 OCHOBHBIM KJaccam
BBICOKOMOJICKYJISIPHBIX COCTMHECHHUI;

® U3y4YeHUE TPOIECCOB OOMEHA BEIIECTB M DHEPTHH, OCHOBHBIC CTaIHH
MeTabommM3Ma W IICHTpajbHbIC, YyHHUBEpPCAJbHBIC IIyTH Karaboim3Mma W
aHa0O0JIN3Ma;

® O3HAKOMJICHHE CTYACHTOB COBPEMCHHBIMH METOJAMH HM3yYCHHSI
IIPOIIECCOB 0OMEHA BEIIECTB B )KHBOM OPTaHU3ME;



® [IPUBUTH CTYJEHTaAM HaBBIKK pabOThl ¢ y4eOHOW, MOHOTpadUyYECKOH,
CIIPABOYHOU XUMHUYECKOH JINTEPATYPOU.

2 Mecro aucuuiuinHbl B cTpykrype OOII

JuciumimHa — «XUMHSD» — IPEACTaBIsET  COOOW  CaMOCTOSTEIbHYIO
JUCHMIUIMHY, BBICTYIAIOIIYI0 COCTABHOM 4acThI0 00pa30BaTEIbHON MPOrpaMMBbl
10 HampasiaeHUIo NoAroToBKH 36.03.02 — «300TeXHUS» U OTHOCHUTCA K OJIOKY 1
— JOUCLMILINHBI, 00s3aTeIbHasi YacTb OCHOBHOM 00pa30BaTENbHON IPOrpaMMBL,
kon aucuumneel —  B1.0.09.

3 Bxoanble TpeOOBaHMSI IJs1 OCBOEHHMSI JUCHMILVIMHBI (MOZYJIA),
npeaBapuTeIbHbIE YCJI0BUS

Jlo OCBOCHUS IHUCHMIUIMHBI JIODKHBI OBITH C(OPMHUPOBAHBI: YMEHUS H
KOMIETEHIIUU 10 001Ie xumMuu, ¢pusuke, OMOJIOTMU U MaTeMaTHKe B 00beMe,
MPEAYCMOTPEHHOM TOCYJIaPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CPEIHETO
(mosiHOTO) 0611IETO 0Opa3oBaHust (0a30BbIN YPOBEHb).

OOyuaronuiicst T0KEH

3HaTh:
- OCHOBHBIE €CTECTBEHHBIC, OMOJIOTHUSCKHE M TTPO(PEeCCHOHATBHBIC TTOHATHUS
Y 3aKOHBI XHMHUH, 3aKOHOMEPHOCTH MTPOTEKAHUS XUMUICCKUX TPOIECCOB;
- 0COOCHHOCTH XMMHYECKOU CBSI3M B PA3JIMYHBIX XUMUYCCKUX COCTUHEHUSX;
- CBOHCTBa BAXHEHIIMX KJIAaCCOB HEOPTAaHWYCCKUX, OPTaHUYCCKUX
COEJIMHEHUI BO B3aUMOCBSI3H C UX CTPOECHUEM U (QYHKIHSIMU;
- KpaTKh€ HUCTOPUYECKHE CBEJEHUS O PA3BUTUU XUMHUHU, POJIb POCCUHUCKHUX
YYEHBIX B Pa3BUTUU ITUX HAYK.

YMmers:

- IOJITOTOBUTH U TIPOBECTU XUMUYECKUN IKCTIEPUMEHT;
- UCIOJIb30BaTh HEOOXOIUMYIO TMPUOOPHO-UHCTPYMEHTANIbHYIO 0a3y u
nabopaTopHoe 000pyAOBaHUE MPU MTPOBEACHUH UCCIICIOBAHUM;

Baapers:

- COBPEMCHHOW XUMHUYECKOM TEPMHHOJOTHEH, OHOJIOTHUYECKUMHU U
poeCCHOHALHBIMU TTOHSTUSMHA, OCHOBHBIMH HaBBIKAMHU OOpaIleHus ¢
7abopaTopHbIM  OOOpyJOBaHMEM W METOJlaMH  TNPU  PEIICHHUH
obmenpodeccuoHaNbHBIX 33129



4 Tlnanmpyemble pe3yJbTaThl
IIAHUPYEMbIMH

COOTHECCHHBIEC C

(KoMIeTeHUMSIMH BbINNYCKHUKOB)

B  pesynbrare

CIeaAyromue KOMIICTCHINHN WJIN UX COCTABJIATOININC!

OCBOCHMU

obmenpodeccrnonanbubix kommerernuit (OITK):
- CIIOCOOHOCTh OOOCHOBBIBATH M PEATH30BBIBATH B MPO(hecCHOHATBHOM
JESITEIBHOCTH COBPEMEHHBIE TEXHOJOTHH C HCIHOJIB30BAaHUEM MPUOOPHO-

WHCTPYMEHTAJILHON  0a3bl

HCIIOJIB30BAaTh

pe3yJbTaTaMu

JTACITATUINHBI

o0y4yeHUs1 MO JUCHUIVIMHE (MOAYJII0),

ocsoenna OOII

«XuMUI»HOPMUPYIOTCS

OCHOBHBIC CCTCCTBCHHBIC,

onosornyeckre U mpo(HecCHOHaIbHbIC MTOHATHS, & TAK)KE METO/IBI IIPH PEIIICHHH
o6menpodeccruoHanbHbIX 3a1a4 (OITK- 4)

dopMupyeMble KOMIIETEHIHU Nuaukarop Ilnannpyemble pe3y/ibTaThl
(kox u popmyIMpPOBKA JOCTHKEHU I o0yueHus 1o
KOMIIETEHIIHH) AUCHHUILIMHE (MOAYJIIO0),
XapakKTepu3ylolue
Tansbl GOPpMUPOBAHUA
KOMIIeTeHIU i
I/II['10HK-4 I/II[-].OHK.43H3TL: KakK
O60cHOBBIBaeT U | OOOCHOBAaTb W peaau3oBaTh B
peanmzyer g | IpodeccHoHaNbLHOM
IpObecCHOHATEHOMR JIeSTCIIbHOCTH COBPEMEHHBIE
TEXHOJOTHH C HCIOJIb30BaHUEM
ACATCILHOCTH IpUOOPHO-UHCTPYMEHTAIbHON
COBPEMCHHBIC 0a3nl. Mcrnonp30BaTh OCHOBHEIE
TEXHOJIOTUH C | eCTeCTBEHHEIC, OMOJIOTHUECKHE,
OIIK-4 HCIIOIL30BaHUEM XUMHYECKHE 5
Cnocoben 000CHOBBIBATH u | IpubOpHO- NMpOQecCHOHANbHbIE MOHATHS, 2
PeaT30BHBAT s | mHCTpYMeHTATBHO TaKK€ METOJbl TpPH PELICHUU

MpoPECCHOHAIBHON JIeITETbHOCTH

COBpPCMCHHBIC TEXHOJIOI'H C
HCIIOJIb30BAaHUEM puOOpHO-
WHCTPYMEHTAIILHON 0a3sl u
HCII0JIb30BaTh OCHOBHBIE
€CTECTBEHHbIE, OHOJOTHYECKHE U
npodeccuoHaNbHBIE TOHATHS, a
TaKXeE METOAbI npu pPEIICHUN

obmenpodecCuoHANBHBIX 33/1a4

0a3bpl U UCHOJIb3YET

OCHOBHBIE
€CTECTBEHHEIE,

OHOJIOTUYECKHE |
npogeccuoHaIbHbIE

MOHATHS, a TaKxKe
METO/IbI npu
pelleHny 3aaad B
obnacTtu
IIPOU3BO/JICTBA,
IIEPBUYHOMN
nepepaboTKu u
XpaHEHUus
MPOTYKITUHI
KUBOTHOBOJICTBA

3aja4 B 00JIacTH IIPOM3BOJICTBA,

NepBUYHOM  mepepaboTKu U
XpaHEHUs NPOAYKIIUU
JKUBOTHOBOJICTBA

NA-lonk4a YMeTb: NPUMEHATH

COBPEMEHHBIE  TEXHOJIOTUM U
XAUMHUYECKHUE METOJIEI
HCCIIENOBaHUHN c

MHTEPIPETUPOBATh IOJyYCHHBIE
pe3yIbTaThl IPU PEILIECHUH.

N-lonk-4 Baaners: HaBbIKaMu

paboThI co
CIICHHUAIIM3UPOBAHHBIM
00opyoBaHUEM, BIIAJIETh

XUMHUYECKNUMU METOAAaMU  IJIA
peanu3aim
obmienpodeccuoHanbHBIX 33124

IMOCTAaBJICHHBIX




5. SI3pIKk(M) MpenoxaBaHus

OOGpasoBatenbHasi JEATEIBHOCTh 110 00pa3oBaTeIbHON IIporpaMme
HaIpaBJICHUs TOATOTOBKM OakanaBpoB36.03.02 «300TeXHUSA» NUCITUTIIUHBI
«XuUMHs»  OCYIIECTBISIETCST HA TOCYHApCTBEHHOM  s3blke  Poccuiickoi
denepani — pyCcCKOM.

6. CTpyKTypa u cojepkaHue TUCUUILIUHBI (MOTYJIs1)
6.1. CTpykTypa IMCUMILINHBI (MOTYJIs1)

OO0BeM TUCHUILUIMHBI COCTABIISIET / 3a4ETHBIX €QUHUII, Bcero 252 yaca, u3
kotopbix 108 waca cocrtaBnsieTr KOHTakTHas pabora oOydarmerocs ¢
IperoaaBaTeeM (36 dacoB 3aHATHS JIEKIIMOHHOTO THUMa, /2 dYaca
npakTUdeckue 3aHatusi), 117 yacoB cocTaBisieT caMOCTosATeNbHas padorta, 27
4acoB Ha KOHTPOJIb 00ydJaromerocs s ouHou Gopmbl oOyueHus. [ 3a0uHoit
dbopmbl 0OydeHHsI KOHTAaKTHasi paboTa cocTaBisieT 36 4acoB OOy4YaroIIErocs C
npenogaBareneM (12 dacoB 3aHATHS JIGKIMOHHOTO TuIa, 24 4YacoB
npakTudeckue 3aHATus), 207 4acoB cocTaBiseT caMOCTOsATeNlbHas pabdora, 9
gyaca Ha KOHTPOJIb.

Bcero Bcero Cemectpsl
3a4eTH 4acoB
Bun yueOHo# paboThI bIX OHHa | 5a0d O4YHas 3a04HAas
€IMHUIL Hasl
I ] I !
Kypc
OBILIAA TPYJOEMKOCTbD
JUCHUATIJIMHBI (MO VYJIA), B 7 252 | 252 | 108 | 144 252
T.4. 10 PYII:
KOHTAKTHAS PABOTA
OBYUYAIOIIET'OCA 108 | 42 | 54 | 54 42
C ITPEITIOJIABATEJIEM
Jlexmuu (JIk) 36 14 | 18 | 18 14
[IpakTueckue (CEeMUHAPCKUE) 79 28 | 36 | 36 8
3ansitug (113)
CAMOCTOSTEJIBHAA
PABOTA OBYUAIOHIET'OCA 11712071754 1 63 207
KonTtpons 27 9 - 27 9
BUJ{ TPOMEXYTOYHOI'O
KOHTPOJIA 3,9 |39 ] 3 3 3,9
(3 - 3auer, D — 3K3aMEH)




6.2. Coaep:kanue TUCHUILIHHBI (MOIYJIf1), CTPYKTYPHPOBAHHOE [0 TEMaM
(pa3mesiam) ¥ BUAAM 3aHATHI

B ToMm uucine
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CamocTosTenpHas

=
S
=
(pabora BO = S
. pabota o0yuaronierocs = 5
HauMeHoBaHYE 1 B3aUMOJICHCTBHU (wacen) 5 z
2 ~ O
KPaTKOE COJepKAaHUE C MperoaBaTesnem) 3 HIIX 3 5 & o
C = ]
pa3esioB U TeM ("acet), U3 HAX = § = @
_ =
JUCLUILIAHBI e s = 4 o
Q < ~ O = 8w ] o
< = |~ = =) = o
(Momyisi), E| 8 |e = = £ § S, B 3 o
<| & [ L
dopma °o| o | E| © | E R : 3 2 Q 2
ol g |3 Q| 2 o Z|& 2 = =y 2 =
IPOMEKYTOUHOM 3 Sl1e gl & & = S| = S o ; o = S
jasi st (] O < o /M )
aTTecTaluu S E S| 2| 3 % = 2|2 2|2 8 g S % o 2
= L o |© > 3 @)
0 JUCIUILINHE 228 &| | 8|S 55 gz § & g = =
22 5|2 = S|g S8 = - | &
M S =
(Mozy0) =|EE| &% 2332 % & z
~ g = =} = = B
E |y 9| \Q g S| 2 o = S =
= |= © < I~y | Qo & =
e | T E = 38 o)
o) ~ O =
Pa3zpen 1
Oo0mas "
HeopraHuvecKast
XUMUs o © © na-1 2
< HKT | OC2
Qe o PN q S | onk-4
ema N 5
S| ¥ | S s %
OcCHOBHBIE TIOHSTHS U
3aKOHBI XHMUH.
Ctpoenue  aTomoB,
MOJICKYJI, BEIIECTBA
Tema 2
Ooume o W oC1%,
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Tema 4
buorennnie
XHUMHAYECKHE
DJIEMEHTHI,
aHajIu3a

METOIbI

6/4

6/4

6/4

nj-1
OITK-4

HKT

0C3®

Pa3zpen 2
AHaJIuTHYECKAS
XHMHUSA

Tema 5
KauecTBeHHBIHN "
KOJIMYECCTBCHHBIN
aHanu3. Metposorus
XAMUYECKOI 0
aHajan3a.

20/20

4/0

8/4

12/4

8/16

8/16

nj-1
OITK-4

HKT

0C2

Pa3nen 3
Opranunyeckasi
XUMUSA

Tema 1. CtpoeHue
aToMa yrJjiepojia U ero
BaJICHTHBIE COCTOSIHUSI.
KoBanenrtHas cBs3b.
YrneBoaoposl.

Tema 2 .
Kucnoponoconepsxamm
€ OpraHu4ecKue
COETUHEHMUS.

2.1. CiupTel 1 GEHOTBI.
2.2. Anpneruanl u
KETOHBI.

2.3. Kap6oHoBbie
KUCIOTHL. JKuphl.
Iloustue o nmunuaax
Tema 3.
I'erepodyHKIIIOHATB-
HBIE COEJTMHEHMS.
YraeBopl.

51/80

8/4

14/2

22/10

29/70

29/70

W1
OITK-4

HUKT

OCl1
0ocC2

Pa3pea 4.
buoaornveckas
XHUMHUSA

Tema 1. Ctpoenue u
CBOICTBa
aMHHOKHUCIIOT,
MENTHJIOB,
HYKJICOTH/IOB,
HYKJIEMHOBBIX
KHUCIIOT, JIAMHJOB,
YTJIEBOJIOB. Pons
BOJAbl B OpraHusMe
JKHBOTHBIX.

OCITKOB,

70/79

10/4

22/12

32/18

38/61

38/61

nj-1
OITK-4

HUKT

OCl1
0oC2
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Tema 2. ButaMuHBI.
I'opMoHBI,
OMOXMMHYECKHE
MEXaHU3MBbI TIepe1adn
TOPMOHAJILHOTO
CUTHaJIa

Tema 3. DepMeHTHI U
KO(EpMEHTHI.
depMeHTaTUBHBIN
KaTaJus.

Tema
4.buosHepreTuka.
Krnerounoe npixanue.
OxkucnurensHoe
dhochoprmmpoBanue.
ki
TPUKapOOHOBBIX
KHCJIOT.

Tema 5.00meH
yriieBo10B. OomeH
JIAOAI0B. A30TUCTBIN
obmeHn. OOMeH

HYKJICMHOBBIX
KHCIJIOT.
[TpoMeskyTOUHAs e 0C4’
o OIIK-4
aTTecTaIus =
N
3auem u Jx3zamen
Hrtoro ] © I~ I~
Lo N < ) o o
N — N < N N
S| 3| 2 = =
o (™ |~ 9 — —
N i —
[Tpumeuanue™

1) OC1 - KOHTPOJIbHBIN OMPOC MO pa3aeity
2) OC2 —tect

3) OC3 — BBINOJHEHNE UHANUBUIYATbHOTO MPAKTUYECKOTO 3aJaHus
4) OC4 — BompocChl JjIsl YCTHOTO 3auyeTa U dK3aMeHa

5) undpopmanmoHHO-KOMMYHUKaMOHHbIEe TexHooruu (MKT)

6.3 JIeKIMOHHBbIE 3aHATHSA

MengejieeBa.

Cojnepxkanue: 3aKOHBI, OCHOBHBIE IOJOXKCHHUS

IOHATUS KBAaHTOBOW TEOpUHU. XapakTep JIBUKECHMUS
NeKTpoHa B aroMe. KBaHTOBO-MexaHM4YecKass MOJEIb

Howmep Paznen auctumniausel (MOIyss), TeMa JEKIHU U UX O0BeM B

pazzaena coaepKaHue yacax

(TeMb) OuH. | 3a0u.
1 Crtpoenue atoma. Ilepuoanuecknii 3axon /. W. 2 2

n
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aTomMa. XapakKTepUCTHKA DHEPreTUYECKOIO COCTOSHUSA
ANEKTPOHA CHCTEMON KBaHTOBBIX uyucen. I[IpaBuia
3aMoJHEHUsT  OopOuTanel  dAJIEKTPOHAMM:  MPUHIIUIL
HAauMEHbIIIEH dHepruu, 3anpet [laynu, npasuwia ['yHzaa,
KineukoBckoro. OnektpoHHble (opMynbl. CBoHcCTBa
aToMa: aTOMHBIM paauyc, MOTEHUWAal WOHU3ALNH,
CPOJCTBO K AJIEKTPOHY, 3JEKTPOOTPULIATENBHOCTb.
Ileppogmueckunn 3akon J[.M. Menneneesa u ero
TPAaKTOBKAa Ha OCHOBAaHHHM KBAaHTOBO-MEXaHUYECKOMN
mozaenu aroma. CoBpeMeHHass (Qopma  TaOIULBI
AJIEMEHTOB. 3aBHCUMOCTb CBOMCTB 3JIEMEHTOB OT HX
MIOJIOYKEHHUSI B IEPUOTMYECKON CUCTEME

aeMeHTOB. [1lepuoINYHOCT M3MEHEHUS XUMHUYECKUX,
KHCIIOTHO-OCHOBHBIX, OKHUCJIUTEBHO-
BOCCTAHOBUTEJBHBIX CBOMCTB JIEMEHTOB.

XumMHuyeckass CBfI3b U CTPOCHHE  MOJIEKY.JI,
KPUCTAVIHYECKUX PelIeTOK.

Cognepxanue: Ilpupoma xumuueckou cBsizu. Metox
BAJICHTHBIX CBsI3EM (BO) — OCHOBHBIE
3aKOHBI,IIOJIOKEHUST MeTofa. ['mbpuanzanusi aTOMHBIX
opbutaneii M reoMmeTrpuyeckas @QopMa MOJIEKYJIBI.
OnuHapHas W KpaTHbIE CBSI3U. G- W T-CBSI3U. MeTon
MOJIEKYJISIDHBIX OpOMTaNie W ero CymHocTh. Tumbl
xuMuueckot  cBs3u.  KoBaneHnTHass — (moJisipHas,
HEMOJIIpHAs) CBA3b, HOHHAS CBS3b, CTENEHb MOHHOCTU
MOJISIPHOM KOBAJICHTHOM CBA3U. MeTayuyeckasl CBS3b.
JIoHOpHO-aKIenTopHasi CBA3b. MeEXMONEKyIsipHas |
BHYTPUMOJIEKYJISIpHAs BOJIOPOJHAs CBA3b.
XapakTepucTUKa BEIIECTB C PA3IUYHbIMU TUIIAMHA
XMMHUYECKON CBA3U. buonornueckas poib BOJIOPOAHOM
CBsI3U. MEXMONEKYIApHOE B3aumoneucTteue. Cuibl
Ban-nep-Baansca.

OcHoBHBIC 3aKOHOMEPHOCTH XUMHYECKHX
NpeBpalleHui. XuMuyecKas KHHETUKA.
PaBHoBecue.

Conepxanue: OCHOBHbIE  TOHATHS ~ XUMHUYECKOU
KUHETUKH U €€ OCHOBHOW 3aKOH — 3aKOH JIEMCTBYIOLIUX
Macc. MoJIeKy IS pHOCTh U NOPSAOK peakuuu. DakTopsl,
BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKUMHU U Ha
KOHCTaHTy peakuuu. PU3NYEeCKUHd CMBICI KOHCTAHTHI
peakuuu. [IpaBuno Baut-I'odda. Dueprust akrupauu.
[IpocTeie u cioxuble peakiuu. CBOOOIHBIC PaJAUKAIIBI
U 1enHele peakiuu. POTOCHUHTE3 B OHOJOTHYECKHUX
cucremax.Karanu3. ['OMOreHHbIE U Te€TEpPOreHHBIE
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KAaTaJIN3aTOPBI. depMEeHTaTUBHBIN KaTaJin3
OMOJIOTUYECKUX MPOIIECCOB. XHUMHYECKOE PaBHOBECHE.
Kunernueckass koHuenuus paBHoBecus. KoHcraHTa
paBHOBecuss u €€ ¢usmyeckuid cmbici. CmenieHue
paBHoBecuss llpunmun Jle Ilarense. IIpumenenue
PaBHOBECHS K )KUBBIM OPTraHU3MaM.

PacTBOpbl  JJIEKTPOJIMTOB M HEJJIEKTPOJIUTOB.
Peaknum wuoHHOro oo6mMeHa. KHCI0THO-OCHOBHBIE
CBOMCTBA BelIECTB.

Conepxanue: JlucnepcHble cucTteMbl. ['OMOT€HHbBIE U
reTeporeHHble  cucTteMbl.  VICTUHHBIE  PAaCTBOPHI.
KoHnuentpanusi pactBopoB. PacTBOpUMOCThH BEIIECTB U
e€ 3aBUCUMOCTbH OT pa3InyHbIX (PpakTopoB. 3akoH ['eHpu
u CeueHoBa. PacTBOpUMOCTh ra30B B KPOBU U TKAHEBBIX
KUAKOCTSAX. XuUMHUYecKass ¢ ¢u3nueckass Teopus
pacTBOpPOB.

CgoiicTBa pa30aBJICHHBIX PACTBOPOB HEAICKTPOJIUTOB.
Huddy3us u ocmoc. OcMOTHYECKOE JaBiIEHUE. 3aKOH
Bant-I'opda. Pomp ocmoca B OHOJOTMUECKUX
npoueccax. 3akoH Payns. [loHmxkeHne naBiieHue mapa.

Kpuockormus  u »0ynmockonusi.  OmnpeneneHue
MOJIEKYJISIPHOM MAaccChl pPacTBOPEHHOIO
BenecTBa.PactBopsl IIEKTPOJIUTOB. HonHbIE

paBHOBECUSI B BOJHBIX pAacTBOpPax JSJIECKTPOJIMUTOB.
Teopus xkucinor u ocHoBaHnui. MoHHOE mpowusBencHue

BOb1.CBOMCTBA pPacTBOpPOB AIIEKTPOJIUTOB.
N3oToHnueckuit Kod(hpUIMEeHT. Teopus
AIEKTPOITUTUIECKOMN JTUCCOIUAITUT Appennyca.

CunmbHble W cnabble  DJEKTPOJUTHI.  AKTHUBHOCTD.
Nonnas cuna pacrBopa. CTeneHb M KOHCTAaHTA
nucconuanvu. 3akoH pazoasnenust OctBanbaa. MoHHO-
MOJICKYJISIDHBIE ypaBHEHHS. OnpenciacHue MOHIATHH
KUCIIOT M OCHOBaHMM C TOYKM 3pEHHS TEOPHUU
AppeHnyca, NOpOTOIUTHYECKOW Teopun bpéHcrena-
Jloypu, snextponHoil Teopuu JIbrouca. Juccormanms
BO/IBL.

HNonnoe  mpowusBeaeHWE W KOHCTAHTA  BOJBL
BoaopoaHbiii 1 THAPOKCUIIBHBIN NTOKa3aTenu. | nuaponns
coner. KoHcranta u creneHp rugponusa. TuUnrdHbIe
ciydyam — tuapoimsza  coned.bydepHbie  cucTemsl.
bydepnas emxocts u pH Oydepnoro pactopa. Poinb
Oy(depHbIX cucTeM B OMOJIOTHYECKUX MPOIIeccax.

KomiiekcHble coeIMHeHUs.
Conepxanue: Koopnunannonnas teopusi Bepuepa u e€
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OCHOBHBIE  TOJIOKeHUS.  CTPYKTyphl, THIOBl H
YCTONYHMBOCTH KOMIUICKCHBIX COCTUHEHUIA.
XuMUYecKasi CBSI3b B KOMIUJICKCHBIX COCJUHCHHSX. |,
METOJIbI aHAJTH3A.

CBoiicTBa, M30MEpHUS W HOMEHKIATypa KOMIUIEKCHBIX
coequHeHui. Jluccoumanus KOMILIEKCOB B BOJHBIX
pacTBopax. 3HAYCHHE KOMIUICKCHBIX COCIUHEHUH, WX
Owoyornyeckasl poib. [eMOriIoomH u  XJIOpOMUILI.
KomriekcHble coeqMHEHUsT KaK KOPMOBBIE JTOOABKH H
JIEKapCTBEHHBIE CPEJICTBA.

OKHCIUTETILHO-BOCCTAHOBUTEIbHbIE PEAKIIUN
Conepxkanue: DNEKTPOHHAs TEOPHUS OKUCIUTEIBHO-
BOCCTAaHOBHUTEJIbHBIX pEaKIuu. Baxueiinme
OKHCJIUTEIM W BOCCTAHOBUTEIM, HX MOJIOXKCHUE B
MEPUOANYECKOU CHCTEME. OKuCINTENIBHO-
BOCCTAaHOBUTEIILHOC paBHOBECHE. ConpsikEéHHBIC
penokc-cucteMbl. CTaHIapTHBIN OKHUCIIUTEIBHO-
BOCCTAHOBUTEJBHBIN NMOTEHIMAN. Y paBHeHue HepHcra.
DIIEKTPOABIKYIIIAS CUJIAa U HANPABICHUE MPOTECKAHUS
I'anpBannueckuit sneMeHT.Bisiane cpenbl u
KOHIECHTPAIMA HA  HANpPaBICHUE  OKUCIUTEIBbHO-
BOCCTaHOBUTENbHOU peakuu. Metonsl OBP-anannsa

AHAJIUTHYCCKAA XUMUSA
Ka4e€CTBEHHBIN " KOJIMUECTBEHHBIN a”aus.
MeTpoorus XMMHYECKOTO aHaJIN3a.

POu3NKO-XUMHYECKHUE MeTOoAbI aHaJIM3a.
[Torenunometpusi. CrnexkrpodoToMeTpus.
Xpomatorpadusi.

3(1)

Paznen 3. Opranuueckasi XumMust

Tema 1. Cmpoenue amoma yenepooa u e20 8ajleHMHbLE
cocmosinus. Kosanenmnas césazv. Yeneeooopoowt (VB).

Conepxanue. TeopeTmyeckue OCHOBBI OpPraHUYECKOU
xumuu. KoBaneHTHass CBsi3b M €€ XapaKTEPUCTUKH.
Amudarryeckue  yriieBOJOpOAbl  (alKaHbI, aJKEHBI,
AJIKHUHBI). ApomaTuueckue YIJIEBOAOPO/IBL.
Knaccudukanus u HOMEHKIATypa YIJIEBOJOPOIOB.
Xumnueckue u ¢uszndeckue cporictBa YB. CrocoObl
nonydeHus. [Ipupoansie coequHeHus. buosornueckoe
U IPAKTUYECKOE 3HAYEHUE YTIIEBOIOPOJIOB.

3(2)

Tema 2.Kucnopooocooepoicawue opeaHuieckue
COCOUHEHUSI.

2.1. CnupTel U PEHOIBI.

Conepxanue. Knaccudukarmus, HOMEHKJIAaTypa |
u3oMepusi cnuproB U ¢deHosnoB. Duznyeckue u
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XUMHUYECKHE CBOMCTBA.

2.2. AnpIerunnl U KETOHEL.

Conepxanue. I'omonmornueckuii psga. HomeHknatypa.
N3omepusa.  Crpoenne  KapOOHWIBHOW  TPYIIIBI.
XUMHYECKHE CBOMCTBA — PEAKUUHA NPUCOCIUHEHUS
BOJIOPOJA, CIHPTA, AMMHAKA, CHHWJIBHOW KHCIIOTHI,
Ooucynbpura HATpUA, PpPEAKUUA C  THAPOIUHOM.
KauecTBeHHBIE ULBETHBIE pEAKIMU HA AIBACTUAB U
KETOHBL.

2.3. Kap6onoBsie kucnotol. Kupbi.

Conepxanue. Knaccudukanua. Homenknarypa.
DNEKTPOHHOE CTPOCHHE KApOOKCHIBHOW  TPYIIIBI.
XUMHYECKHE CBOMCTBA — 00pa30BaHUE COJICH, peaKiuu
ATEPUPUKALINHN.

Kupbl — TUAPONAN3, OMBUICHHE U 3MYJIbIHPOBAHUE
xupoB. Jlunuasl. Knaccudukanus u 3HaueHue.

3(3)

Tema 3. 'emepoghynkyuonanbrvie coeOuHeHusl.
Yenesoowt

Conepxanue. Kiaccudukanusa. buonorndeckoe u
MPAKTAYECKOE 3HaueHue. MoHocaxapuapl. AJbI03bI U
KeTo3bl. Du3nyeckrue U XUMUYECKHUE CBOMCTBA.
BoccranapiauBaroniue u HEBOCCTAaHABJIMBAOIIIHE
nucaxapuabl.  Beiciine mnonmcaxapuabsl. CTpoeHwue,
CBOMCTBA. ['mnponus Kpaxmaia. [emnronosa
(kmeTyaTka), pacpoCTpaHCHUE B IPHUPOJIC, CTPOCHHE,
CBOMCTBA, 3HAUCHUE.

4(1)

Pa3znen 4. buosiornueckass Xumus.

Tema 1. CrtpoeHue u CBOWCTBAa aMHUHOKHCIIOT,
MeNnTUA0B, OEJIKOB, HYKJICOTHUAOB, HYKJIECHHOBBIX
KHUCJIOT, JIUTIUJIOB, YTJIEBOJIOB.

ConepxaHnue. 1. XumMuueckue  CBOWCTBA W
KJ1accuukanus AMUHOKHCJIOT. Mexanuzm
dbopmupoBaHus nenTUIHOM cBsi3u. 2. Knaccudukarus u
byHKIIMU OEIKOB B oOpraHusmMe. MeToasl H3y4eHUs
OoenkoBeix Ten. CoBpeMEHHOE TMpENCTaBIECHHUE O
MIEPBUYHOM, BTOPUYHOM, TPETUYHOM, YETBEPTUUHOM M
Ip. CTPYKTypax OENKOBOM MOJIEKYJbI. 3. XuUMHUUYECKas
CTPYKTypa HYKJICO3UJIOB U HYKJIEOTHJI0B. HykineoTuab
— Kkak crpykrypusie eqnaunsl PHK u JIHK. Hykneosun
mu- 1 TpudocdaThl ¥ UX 3HAYECHUE B DHEPTETHUCCKOM
oomene. 4. Crpoernne u OuOJOTHYECKas pOJib
HYKJIEMHOBBIX  KUCIOT. S. Jlummapel.  YTJIEBOIBI.
buonorudeckass posb. 6. Ponb BOasl B opraHuzme
KUBOTHBIX.
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4(2)

Tema 2. Burtamunbel. ['OpMOHBI, OHOXUMHYECKUE
MEXaHU3MBbI IIEpeJIayi TOPMOHAIIBHOTO CUTHAJIA.
Copepxanue. 1.Buramunel.  Krnaccuduxamus u
ounonornyeckast posib. OCHOBHBIE OTIIMYHUS MEXIY BOJIO-
u KAPOPACTBOPUMBIMHU BUTaMHUHAMHU.
BurtamuuomnogoOHbIe BelllecTBa.2. buoxnmus
ropmoHoB.Knaccudukarmuss u  OWoOJOTHYECKAsT POJIb.
['opMOHBI — Kak OHOJIOTMYECKH AKTHBHBIC BEICCTBA.
['mmo- w runepdyHKIIMM  SHIAOKPHHHBIX  JKeEJe3.
MexaHu3m aercTBus ropMOHOB. [IpocrarianquHbl

4(3)

Tema 3. depmenTsl U kKohepMeHThl. DepMEHTATUBHBIN
KaTaJIus.

Copepxanue. Krnaccupukanuss ¢ HOMEHKIATypa
dbepmentoB. CBolicTBA U  MEXaHWU3M  JICUCTBUS.
AKTUBHBIN LIEHTD, aJUIOCTEPUYECKUI LIEHTP
(depmenToB. [lonarue o kopepmeHTax.

4(4)

Tema 4. buosnepretuka. KiietouHoe pabIXaHue.
OKHuCIUTEIBHOE dhochopunupoBanue. Huka
TPUKApPOOHOBBIX KHUCIIOT.

Conepxanue. OOmas xapakTepucTuKa 0OMEHa BEIECTB
u oHepruu. OCHOBHBIC JTambl OOMEHa BEIIECTB.
CoBpeMeHHOE  TIPEJCTaBICHHE O OHOJIOTHYCCKOM
okuciieHnr. CocTaBHbIE KOMIIOHCHTBI OMOJIOTMYECKOTO
OKHCIICHHS: cyOcTpaTHOe okuciaeHue. OKHCIICHHE B
IbIXaTebHOW 1enu. MEepMEHTHl JbIXaTEIbHOM IIEMH.
[uxn Kpebca.

4(5)

Tema 5. OOMmen yrieBogoB. OOMEH JIUMKOB.
Azotucteiii 0OMeH. OOMEH HYKJIEMHOBBIX KUCIIOT.
Conepxanue. 1. IlepeBapuBaHue  yTIJIEBOJIOB B
KEITYJOUHO-KUIIIEYHOM TpPaKT€ W HX BCAaChIBaHUE.
AdpoOHBII 1 aHA’POOHBIN pacmaj TIOKO3bL. [ THKoIu3
— KaK OCHOBHOM CMOCOO OKHCJICHHUS TJIFOKO3HI.
DHepreTHKa MOJHOTO OKUCTIEHUS TIIFOKO3HI.
2.0OcHOBHbBIE ATarlbl Karabom3mMa JKUPOB.
[lepeBapuBaHWe JUIHAIOB B IKEIYIOYHO-KHUIIICUHOM
TpakTe U UX BcachiBaHue. OKUCICHUE JKUPHBIX KUCIIOT.
3. OcoGennoctu OenkoBoro obmeHa. OOmen HK.
YHuBepcaiabHble COCOOBI pacHIeIJICHUS] aMUHOKUCIIOT
B KjeTkax. Karaboam3m a30TUCTBIX OCHOBaHUM. CUHTE3
MOYeBOM KHUCIOThl. OCHOBHBIC JTambl OMOCHMHTE3a
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OeJlka 1 ux XapaKTCPUCTHUKA.

Hroro

36

12

6.4 IlpakTHyecKue 3aHATHS

Howmep O0bem B yacax
paszena Tema 3anaTus Oun. | 3aou.
(Temsr)
1 Knaccel Heopranmdecknx coenuHeHuii. CTpoeHune 8 9
aToMa. XMMHYeCKasl CBSI3b.
2 KuHeTnka XMMHYECKHUX pEakIuil. XUMHUYECKOe 4 )
paBHOBECHE.
3 PacTtBOpbI 8 2
3 KowmrekcHble coeTMHEeHHUS 4 -
3 OKHMCANTETBPHO-BOCCTAHOBUTEINIBHBIE PEAKIIUU 4 -
5 AHamuTHYEeCKas XUMUSL.
Tutpumerpuueckuii ananus. KuciotHo-ocHOBHOE 5 4
TUTPOBAHHUE. Kowmmnekconomerpusi.
PenokcmeTpus
5 OU3NKO-XUMUYECKUE METO/IbI aHaJm3a. 9 ]
ITorenumomeTpusi.
Paznen 3. Oprannyeckasi Xumust
3(2) YraeBogopoasl. M3ydeHHnE XUMHUYECKHX CBOMCTB 5
QJIKAaHOB, AJIKEHOB, AJIKHHOB, aPCHOB.
3(2) CrnupTel ¥ PeHONBI. AJTBACTUIIBI U KETOHBI. 9 9
XUMHUUYECKHE CBOKCTBA.
3(2) Cemunap. YrineBogopoasl. CiupTel ¥ PEHOIBI. 5
AJbAETU]IBI M KETOHBI.
3(2) KapOoHOBBIE KHCITOTHI. XHWMHUYECKHE CBOWMCTBA. 5 5
Kupsbl. CBONMCTBA, OMBUICHUE KUPA.
3(2) Cemunap. Kap6oHoBbIe KHUCITOTHI. JKUpHI 2
3(3) YrneBoabl. Monocaxapusl. [Tommcaxapuabl. 2 2
3(3) Py6eoricruiii KOHMPOb. KommokBuym:
«YTIEBOIOPO/IBI. Kucnoponoconepxariue 9
COETUHEHHS. ['eTepodyHKIIMOHATBEHBIE
COCJIMHECHUS
Pasnen 3. buosnoruyeckass Xumusi.
4(1) KauecTBeHHBIC peakMyi HAa aMUHOKHUCIOTHI U
ocnku. L[BeTHBIC peakmuu. Peakiuu ocakICHHS:
obpatuMoe W HEOOpaTUMOE  OCaXKICHHUE.
KonnuecTtBenHoe  ompenencHue  OENKOB B 9 9
OMOJIOTHYECKUX npobax. KonuuectBennoe
ompeneneHrue Oenka B CBHIBOPOTKE  KPOBH
pedpaKkTOMETPUUECKUMHU U KATOPUMETPUUECKIUMHU
METOJ/IAMH.
4(1) ['maponu3 HykieonpotenoB. Beinenenne JTHK. 2 -
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4(1)

CeMuHap: AMUHOKUCIOmMbl, 66]11(‘1/[, HYKJ€euHoesle
xuciaomol.Ponb 600v1 6 opecarHusme HCUBOMHDBILX.

4(2)

Butamunbl.  KauecTBeHHBIE ~ peakuuh  Ha
BuTamMuHbl rp. A, Trpynuel B, C, .
KonuuectBennoe ompeaenenue ButamuHa C B
MOJIOKE.

4(2)

['opmoHBI. Metonsl Ka4y€CTBEHHOI'O u
KOJINYECTBEHHOTO aHAJIN3A.

KauecTBeHHBIE peakMi HAa TOPMOHBI: UHCYJIUH U
aJpeHaJINH.

4(2)

N3ydyenne oOHmMX CBOWCTB U  aKTUBHOCTH
(dbepMEeHTOB B OMOJIOTMYECKUX TTPoOaXx.

N3yuyenune TepMoONaOMIBHOCTH, CHEHU(DUUHOCTH
dbepMEeHTOB Ha TpUMEpPEe aMuiia3bl  CIIOHBI.
KadecTBeHHBIC  peaknuu 1O  OMNPEACIICHUIO
aKTUBHOCTH KaTajla3bl B KPOBH, JETHAPOTCHA3 B
Mosioke. OmpezneneHne akTUBHOCTH KaTalasbl
KpOBH MMMOOWJIM30BAHHONW Ha aKTUBUPOBAHHOM

yrIIe.

4(2)

Cemunap. PybeosicHvili KOHMpOAL:  SUMAMUHDL,
20PMOHDYL, (hepMmeHMmbl

4(3)

O6men yrieBosioB. DepMEHTATUBHBIA THUIPOIIU3
KpaxMania. M3yueHuwe [EWCTBUS aMHIIa3bl Ha
Kpaxmail npu Pa3IMYHbBIX BPEMEHHBIX
MpoMeXyTKax. MeToIbl ONpeIesICHUs TIIOKO3bI B
KpPOBH.

4(3)

OO6Men nmunuaoB. M3yyeHnue neMcTBUS JMMa3bl Ha
KUApPBl  MOJIOKa. Bpigenenue W u3ydeHUe
dbochomunuaos.

KonnyecTBeHHOE  OmMpeAereHue  AKTUBHOCTH
JIMTIa3bl B IPUCYTCTBHH XS M 0€3 HEE METOI0M
TUTPOBAHUS.

5(3)

OO6mMeHn OenkoB. M3ydeHue aciicTBHUS MENCHHA Ha
(UOPHUHOTCH. Omnpenenenue 3aBUCUMOCTH
AKTMBHOCTH IICIICHHA OT pEaKIUud CpPEeJbl,
TEMIEpaTypbl.  BBISICHEHHE  pOJIM  COJISIHOU
KHCJIOTHI B IEPEBAapUBAHUN OCIIKOB.

4/5

CemuHap: KneTtouHoe AbIXaHHUE; OKHUCIHUTEIBHOE
dbochopunupoBanue. ['nuxonus. Huxn
TPUKAPOOHOBBIX KUCIOT.PybedicHblii  KOHMPOb.
KonnokBuym:«OOMeH  yrieBoioOB,  JIMIHUAOB,
OEIIKOBY.

Uroro

72

24
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6.5 CamocTosiTesibHasi paboTa

Howmep
paszaena
(Temsr)

Tema

O0BeM B yacax

Oun.

3ao0u.

1

XUMHYECKOE €IMHCTBO Mupa. B3anMocBs3b
XHMHUHU 1 OUOJIOTHH

6

10

KBaHTOBO-MeXaHUYECKas MOJICIIb aTOMa
BOJIOPOJIA.

10

MeToa MOJIEKYIISIPHBIX OpOUTaNICH

6

DOTOXUMHUYECCKHUE PCaKInH.

10

VYpasuenue Jlebas-I'tokkens. Pons OydepHbix
CHUCTEM B OMOJIOTHUECKNX 00BEKTaX

10

Juddy3roHHbIN 1 MEMOpPaHHBINA MOTEHIIHAIIBI, UX
OMOJIOTUYECKOE 3HAYEHUE

CoenuHeHnsa OMOTEHHBIX U TOKCUYHBIX
XAUMHUYECKUX DJIEMEHTOB.

MGTPOJ'IOF sl XMMUYECKOTO aHalin3a. Tumel
IOTPCIIHOCTHU B aHAJIN3C

I'enb-niponuiaemast xpomatorpadus

10

3 (1)

Hcropus pa3BuTus OpraHn4eckod Xxumun. Teopus
CTPOCHUS OpPTraHUYECKUX COECTMHEHUN
A.M.bytneposa.

Conepxanue. OCHOBHBIE JTambl  Pa3BUTHUSA
opraHnueckon xumuu. MHcropus co3maHus u
CYyIIHOCTb  TEOPUM  XHMHUYECKOTO  CTPOEHUSA
A.M.bytnepoBa. OCHOBHBIE MOJIOKEHUSI TECOPHHU.
3HAUYEHHE TEOpUU CTPOEHUS  OPraHMYECKHUX
COECIMHEHHH ISl pa3BUTHUS HAYKU.

N

10

3(1)

[ukioankanel. Teopust HanpsKEHUs LUKIOB I10
bariepy.

Conepxanue. Kmaccudukanuss W OCHOBHBIC
MPEACTABUTENN  LUKIOAIKAHOB.  XHMHUYECKHUE
CBOMCTBa: peakius mnpucoenuHenus. CymHOCTb
TEOpPUU HAINPSHKEHUS UUKIOB U OOBICHEHHE
OCOOEHHOCTE B  XUMHUYECKOM  TOBEJCHHUU
nukioankaHoB.  Kondopmauuu  (MOBOpOTHBIE
W30MEpBI) YTIEPOJHOTO CKEJIeTa OpPraHu4eCKHUX
MOJIEKYL.

10

3(2)

MHorosiiepHble apOMaTHYECKHE YTIIEBOLOPOBI C
KOH/JICHCUPOBaHHBIMH KOJIBLIAMH.

Copepxanue. OcHOBHBIE IIPEICTaBUTEIIN:
HaTanuH, aHTpaleH, (EeHAHTPeH. XUMUYECKUE

10
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CBOMCTBA. buonoruueckoe 3HA4YCHUE,
npakTudyeckoe mpuMeHeHue. Hadraimma — kak
ocHOBa BUTaMMHOB Tpynnbl K. deHaHTpeH Kak
OCHOBBI CTPYKTYpPBl CTE€POUIHBIX COCAUHCHUN B
OpraHu3Me: TOPMOHOB,  JKEIYHBIX  KHCIIOT,
BUTaMUHOB rpynmnsl /. [lonaTre 0 kaHneporeHax.

3(3)

N3onpenonusie COEIMHEHHS. Kayuyxku,
TEPIEHBI, KAPOTUHBI.

Copepxanue. Knaccupukanus, Ouonornyeckoe u
npaktudyeckoe 3HadeHue. Kayuykum — crpoenwue,
CBOMCTBA, IIOJy4YCHHE.

Tepnensl u  TeprneHouasl. Kapotunel n
KapotuHounbl. Butamumn A (petuHoNn) U
oOpa3oBaHME €ro B OpraHu3Me.

10

3(3)

['eTeponuknnyeckrne COCTMHEHNUS.

Conepxanue. Knaccupukanus. ApoMaTHYHOCTh
uukioB.  Ilatnunennsie  uuknel.  [luppos.
[TopdupuHsL. I'em. Nupou, Tpunrtodas,
CKaTOJI.UMH/IA30J1 U €ro MPOU3BOAHBIE: TUCTUIANH,
ructamuH. [llecTHuNIeHHbIE TETEPOIUKIIBI C OJHUM
aTOMOM a30Ta. NMUPUIUH U €ro IMPOU3BOJIHBIE.
HuxotunoBass kwucinora. Buramunel Bs u B,
[lecTuuiieHHbIE TETEPOIUKIIbI c IBYMS
reTepoaToMamMu: MUPUMHUANH U €r0 MPOU3BOIHbBIC
— ypauuia, TUMHUH, UWUTO3UH. ['€TepoluKiIbl C
KOHJICHCUPOBAHHBIMHU SIAPAMU — IypHUH, U €ro
AMUHOIIPOU3BO/IHBIE: aJICHUH, TyaHUH.
buosiornyeckoe 3HaueHUE.

10

3(3)

buonorunuecku aKTUBHBIC BEILICCTRBA,
MIPUMEHSCMBIS B CEIBCKOM XO3SMCTBE
(’KMBOTHOBO/ICTBE).

Conepxanue. Ilonarme 00 ankoigowmax u
OMOJIOTHICCKH AKTUBHBIX BEIIICCTBAX,
UCTIOJIB3YeMBIX B c/x.  MHCEeKTUIIHIBI,
GbyHTULIMIBI, TEepOUMIMIBI, PEryJIiaTOpPhl pocTa
pacTCHHH, MHCEKTOPEIICIUICHTHI,
MHCEKTOATTPAKTAHTHI, XEMOCTEPHUIN3ATOPHI.
buonornyeckn akTHBHBIC BEIIECTBA MPUMEHSICMBI
B JKMBOTHOBOJICTBE. TOPMOHAJIbHBIC IIpemaparhbl,
OCIIKOBO-BUTAMHUHHBIC KOMILJICKCHI, OMOI00aBKH.

10

BydepHbie cuctembl opranusma.
Conepxkanue. OcHoBHbIE Oy(epHble CHUCTEMBI

10
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KpPOBH: KapOOHATHBIH, dbocdatHbIi,
reMOorJ00MHOBBIN oydep. Ocobennoctu
CTpoeHUs, MexaHu3sM jAeuctBuss. PH kposwu,
anu03, alKaio3.

4(1)

buonornueckas ITOJIHOIIEHHOCTD OEIKOB.
3aMeHUMBIE U HE3aMEHUMBbIE AMUHOKHUCIIOTEI.
Bbuonornuecku MOJHOLIEHHBIE U HEMOJIHOLICHHEIE
Oenku. VCTOYHUMKHM  IOJHOLIEHHBIX  OEJIKOB.
[ToTpeOHOCTH CENbCKOXO3SMCTBEHHBIX JKHBOTHBIX
B Oenkax. HopMbl OCIKOBOro KOPMIICHHS.
3aMeHUMBbIE U He3aMEHHUMBIE aMHUHOKHCIIOTBI IS
Pa3INYHBIX BUJOB )KHBOTHBIX.

10

4(2)

MeTtoabl M3YUYCHUS reHoMa. MeTtoabl
F€HOJIMAarHOCTUKHU U T€HOTEPAIUU.

Crpykrypa u opranmzanus JIHK B kietke.
MeTtoabl TUOpUIN3ALIUH. PecTpukimoHHbIi
aHaJIu3. CexBeHHpPOBaHUE JIHK. [TLIP.
HoxkayrtupoBanue rena. Pemapanus JJTHK.

10

4(3)

OcobeHHOCTH  BOJO- H  KHUPOPACTBOPHUMBIX
BUTAaMMHOB. Butamuael ®  KOGEPMEHTHI.
BurtamuHomogo0HbIe BemecTBa. AHTHBUTAMUHEL.
BonopacTtBopuMble BHTaMUHBI BCE BXOISAT B
coctaB (epMEHTOB WU KodepMeHTOB. Butamuu
B, — xodbepment @A/, B3 — kodpepment-A, Bs —
kopepment HAJI wux Ouosnoruyeckass poJib.
KupopactBopumsie Butamunbl — A, JI, E, K,
OMOJIOTHYECKHE 0COOCHHOCTH. OCHOBHEIC
MIPEACTaBUTENN u OuoyiornuecKas pOJIb
BUTAMHHOIIOJOOHBIX BEIIECTB.

10

4(3)

Mexanuszm JEUCTBUS TOPMOHOB.
AleHHIaTIHMKIIa3HAs cucTeMa KJIETKHU.
ITocpemHUKYM YT BTOPUIHBIC MECCEHKEPHI.
Kimaccudukanuss TOpMOHOB 1O  MEXaHU3MY
nerctBusg. OCOOCHHOCTH B MEXaHM3ME JCHCTBUS
CTEPOMIHBIX, OCIIKOBO-TICHTUIHBIX U THUPCOMTHBIX
ropMoHoB. Haumbomee  BaXHbIE  BTOPHUYHBIC
MECCEHKEPBI KIICTKH.

10

4(4)

OHepreTuka kieTku. [Ipeobpa3oBanue sHepruu B
KUBOTHOM KIJIETKE.
CnocoObl  3amacaHusi DHEPrud B KJIETKe.

Makpospruyeckue COCIUHEHMUS.
Hyxneosuarpudocdarsl. AHaspoOHast u a3poOHast
dazsbl OMOJIOTMYECKOTO OKHUCJICHHUS.

IIpeoOpazosanue snepruu HAJIH, , ®A/IH, u np.

10
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B AT®. JIpixaTenbHas 1eb KISTKU.

4(5)

OcobOeHHOCTH  TiepeBapuBaHus  OEJIKOB U
YIIEBOAOB Y 5KBAYHBIX KUBOTHBIX.

AHaToMH4ecKkue 0COOEHHOCTH CTPOEHHUS
MULIEBAPUTENBHON  CUCTEMBI Yy  KBa4yHbBIX
KUBOTHBIX. Muxkpodnopa MIPEIKETY IKOB.
bpoxkenne kneruatku. Pacmierienue 0OenkoB

KOpMa U CHHTE3 MUKPOOHOTro OeJiKa.

4(5)

Jlunuael 1 6uosiorudyeckue MemoOpanbl. OyHKIUN
1 MeTa0O0JIM3M KJIECTOUHBIX MEMOpaH.

Knaccudukanus w  Ouosiorudeckas  poJib
TunuIoB. JlunuaHeie OMCION — KaK MPOCTEHIIe
MOJCIM  KJIETOYHbIX MemOpaH. Ilonstue o
JaurocomMax. TpaHCIOPTHBIE CHUCTEMBI MeMOpaH,

pPeucCITOpbl U (bepMCHTaTI/IBHBIG CHCTCMBEI.

117 207

7 Y4eOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE o0ecreyeHmne

TUCIHUTITIMHBI « XUMHUSD
7.1 Jlurepatypa

HpI/I N3y4YCHUN JUCHUIIINHBI «XuMus» B

KadCCTBC HCTOYHHUKOB

I/IH(bOpMaI_[HH PCKOMCHAYCTCA UCIIOJb30BATh CICAYIOIMIYIO JIUTCPATYPY.

HcTounuku undpopmanuu

Kom-Bo OK3CMILIAPOB, PCKUM

J0CTyTa

Xomuenko,I'. [1.Heoprannueckas xumus| Tekcr]: 100
yuebnuk / I'. I1. Xomuenko, U. K. [lutoBuy. - 2-e u3., B 6ubnuoreke ®I'BOY BO
nepepab. u gom., penpunT. - CII06. : KBagpo, 2009. - 464 | Kazanckas TABM
C.
Capraes, I1. M.Heopranuueckast xumus [Tekcr]: 188
yuebHuk / I1. M. Capraes. - M. : Konoc, 2004. - 271 c. B 6ubnuoreke ®I'BOY BO

Kazanckas '’ ABM

Eropos, B.B. Heoprannueckas u aHanuTU4YECKask XUMUSL.
AHanmuTuyeckast XuMusl. [ DNeKTpoHHBIN pecypc] / B.B.
Eropos, H.I. Bopo6beBa, 1.I'. CunbBectpoBa. —
OnextpoH. nan. — CII6. : Jlanp, 2014. — 144 c.

Pexxum nocryma:
http://e.lanbook.com/book/4592
6

148

Oprannueckas xumus: yueOnuk / U. U. I'pannbepr. - 5-¢
1/1311[ cTepeoTuIl. - M. : }I,[t;m(ba 2002. - 675 C. o B bubmmorexe PIBOY BO

’ ’ Kazanckas 'TABM
duznyeckas ¥ KOJUIOUAHAS XUMHS: ydyeOHOoe mocobue / 394
A. U. bongpipes. - M.: Beiciias mikona, 1974. - 504 c. B Gubmuorexe QI'EOY BO

’ Kazanckas TABM

Buoxumus xuBoTHbIX: yueOHUK / H. 3. Xa3unos, A. H. | 394 B 6ubnuoreke ®I'bOY BO
Ackaposa. - Kazansb : [0. u.], 2003. - 312 c. : wn. - ISBN | Kazanckas TABM

5-89998-021-4: 110 p., 76 p.

buoxumus. YueGnoe nmocobue /T.P. Skynos. — Kazaus,
2015.-109 c.

Pexxum pgocryna:

http://e-
books.ksavm.senet.ru/Books/bi
ochemistry.pdf



http://e.lanbook.com/book/45926
http://e.lanbook.com/book/45926
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7.2 MeTonnyeckne yKa3zaHusi, peKOMeHIAIUH U Pyrue MaTepuajibl K
3aHATHAM

[Ipy wu3yyeHUM [OUCHUIUIMHBI «XHUMHS» B KadeCTBE METOAMYECKUX
yKazaHWil,  PEKOMCHJAUMH ¥  JAPYTMX  MaTephaloB  PEKOMECHIYeTCs
UCIOJIb30BaTh:

Wcrounnku nHpopmanuu Kou-Bo 3Kk3.

MukprokoBa, E.}O. Opranwueckas xumusa.  YueOnoe | http://ksavm.senet.ru/?page_id=97
nocobue Ui CTYJCHTOB OYHOW M 3a049HOH (OpMBI
oOyueHus (HampaBieHHe moAroTroBku 36.03.02 —
«300TexHUs», KBaTUUKAIUSA «OaKamaBpy) / E.IO.
MuxkprokoBa, H.P. KacanoBa — Kazaup: ®I'BOY BO
Kazanckas ’ABM, 2020. — 102 c.

Mukprokosa, E.JO. YuebHoe mocodue 1o ooiiei, http://ksavm.senet.ru/?page_id=97
HEOPraHMYECKOW U aHATMTUYCCKON XUMUH (HalpaBJICHUE
noaroToBku 36.03.02 — «300TexHUSY, KBAITUPUKALIHS
«0bakanasp») / E.}O. MukprokoBa— Kazans: ®I'6OY BO
Kazanckas TABM, 2020. -145 c.

Skynos,T.P.  YueOHo-merommueckoe mocobue s | http://ksavm.senet.ru/?page_id=97

CTYJICHTOB OYHO-3a0YHOH (hopMBI o0y4eHus
0o0y4aromuxcsi M0 HaMpaBIEHUIO MOATOTOBKH 36.03.02 —
«300TEXHUSY U cuenuaipHocT  36.05.01  —

«Betepunapusi» / T.P. fxynos, A.M. Anumos, @.O.
3unnaroB, H.P. KacanoBa —Kazans: OOO «lleyaTHblii
nBop», 2019. 41c.

7.3 IlporpaMmMHoOe obecriedeHne U HHTEPHET-PeCypPChl

O6pazoBarenbHbii  moptan  ®T'BOY  BO  Kazanckas T['ABM
[DnexTponHEIH pecypce] - Pexxum noctyna: https://e-books.ksavm.senet.ru/;

OnexkTpoHHblid  kartajgor Oubmmoreku Kazanckoii I'ABM — Pexum
nocryna: https://lib.ksavm.senet.ru/;

Ennnoe okHO moctyna kK oOpa3oBaTelnbHBIM pecypcam - Pexxum mocryma:
https://window/edu.ru/;

OnekTpoHHO-OMOMMoTeyHass cuctema «Jlane» - Pexum gocryna:
https://e.lanbook.com/, morosop Ne1068 ¢ OO0 «3BC Jlaus» ot 27.12.2018 r.,
c 11.01.2019 r. mo 10.01.2020 r.;

OnekTpoHHO-0nbmoTeunas cucrema «9bC IOpaiit» - Pexum pocryma:
https://biblio-online.ru, mrorosop ¢ OO0 DnekTpoHHOE U3AATEILCTBO «HOpak™)
Ne3746 ot 29.12.2018r., cpok aevictBus - ¢ 09.01.2019 r. mo 08.01.2020 r.;

Hayunas snektponnas 6ubinuorexka eLIBRARY.RU — Pexum gocryna:
https://elibrary. JIunen3uonnoe coriamenue Nel4717 or 27.01.2017 r., cpok
JEUCTBUS — 3aKJIIOUYEH 0€3 OrpaHUYEHUs CPOKa;

DnekTpoHHO-0nOaMoTeuHas cuctema «IPRbooks» - Pexum nmocryma:
https://www.iprbooksshop.ru/, https://www.bibliocomplectator.ru.



https://е.lanbook.com/
https://biblio-online.ru/
https://elibrary/
https://www.iprbooksshop.ru/
https://www.bibliocomplectator.ru/
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Jluuien3nonHbiit goroop ¢ mpaBoobOsagareneM OOO «Aun Ilu Dp Menua»

No4088/18 ot 07.05.2018 1., cpok aerictBus — 19.06.2018 r. mo 18.06.2019 r.;
HamwonanpHast anexkrponHas Oubnumoreka HOb — Pexum goctymna:

https://H36.pd/., moroBop Nel01/04/0344-I1 ot 16.07.2018r. ¢ aBTOMaTHYECKOI

MPOJIOHTAIMEN HA CIEAYIONIMNA KAIEHIAPHBIN TO;
DJICKTPOHHBIN pecypchl n3natenbeTBa SpringerNature — Pexxum mocrymna:

https://link.springer.com,
https://materials.springer.com, https://experiments.springernature.com, springer-

protocols-closure.com,

https://zbmath.orq,

https://www.nature.com,

https://nano.nature.com.

JInuensnonnei noctyn B 2018 rogy Ha yciloBHSIX HAlMOHAJIBHOW MOAIMCKHA OT
04.09.2018 r., cpok neiictBus — ¢ 04.09.2018 r. — 6eccpoyHo;

JlenoBeie cripaBounuku Polpred.com O630p CMU — Pexum poctyma:
https://polpred.com/news. Cornamenue o mocryme ot 22.05.2018 r., cpok
neictBus — ¢ 22.05.2018 r. mo 15.10.2019 r.;

CnpaBounas npasoBas cucrema «Koncynerantllntoc» - Pexum nocrymna:
https://www.consultant.ru/cons/cgi/online.cgi?req=home;rng=0.8760511842357

454, noroBop N M-00011432 o1 01.01.2019 1., cpok netictBus 1o 31.12.2019 r.

8 MarepuajibHO-TEXHHYECKOe o0ecredeHHe TUCIMIIMHBI « XHMMSD

HanmenoBanue HaumeHoBaHue OcCHALIEHHOCTD CIeUAIBHBIX Ilepeyenn
AUCHMIIIMHBI CHenNATbHBIX® TMOMelleHUi ¥ MoMelleHHi ISl | JMIEeH3HOHHOI 0
(Monyas), NoMeleHui u CaMOCTOSITEJILHOM PadoThI NMPOrpaMMHOI0
NMPaKTHK B NOMeLleHUuH 1JIs obecneyeHus.
COOTBETCTBHH C CaMOCTOSITeJILHOM PexBU3UTBI
Y4eOHBIM padoTbI MOATBEPKAAKOLIL
TUIAHOM €ro J0KyMeHTa
Xumus 1. OnepauuoHHas
YueOHasn aynuropusi | CTONBI, CTynbsl U1 OOydYaIOLIUXCS, cucreMa

Ne 309 ams mpoBeneHHs
3aHATHI JIEKIIMOHHOTO THIIA.

YuyeOHasi ayauropusi Ne
420 TUTST TIPOBEIEHUS
3aHATUN CEMUHAPCKOTO
THNA, [ TPYNIOBBIX U
VHJIMBHyaJIbHBIX
KOHCYJIbTalINH, ULt
TEKyIIEro  KOHTPOISL |
MPOMEKYTOUHON
aTTeCTAIHH.

cToN, CTyl W TpubOyHa JUISt
NpernojiaBaTeis; J0CKa ayJuTOpHas;
npoektop MyiabrumenuiiHbiii EPSON
EB-X6, akpan, Hoytoyk SAMSUNG
NP-R540

Cronbl, cTynbs Uit 00y4aloUIHuXcs;
CTOJ, CTyl [ TIpenojaBaTens;
JIOCKa ayauTopHas, J1abopaTOpHBIH
cTout 6 mr, cTout 1y iprbopos 1 mr,

paKoBHHa 1 IIT. Harnsaaaeie
rmocoous: TaOJINLIBI
(«ITepuoguueckas CHCTEMAY,
«Tabmuma PacTBOPUMOCTIY,
«DNEeKTPOOTPHUIIATETLHOCTEY,

«Ctpoenne aromay). BwITsSKHBIC

Microsoft
Windows 7
Home Basic, xox
MpOAYKTa:
00346-OEM-

8992752-50013

2. MS Office
Professional Plus
2007 Ne
JIMLIEH3UN
42558275 oT
07.08.2007.



https://нэб.рф/
http://www.nature.com/
https://zbmath.org/
http://www.сonsultant.ru/cons/cgi/online.cgi?req=home;rng=0.8760511842357454
http://www.сonsultant.ru/cons/cgi/online.cgi?req=home;rng=0.8760511842357454
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mkagpsr lmr JlaboparopHas nocyza.
Xumnueckue peakTussl. Llkadsr 1
XpaHeHHs1 peakTHBOB 2 mT. Habop
apeomerpoB 1 Habop. broperku.
[lItaTuBel MeTannuueckue. LTaTussl
Ui Ipobupok. Becwl TexHMUEcKHe
lmT. Tepmomerper 6 mT., HabOp
y9e0HO-HATIISAHBIX TIOCOOHIA.

Yueonass ayauropuss Ne CTONBL, CTY/bsS UL OOYYAKOLIHXCS; 1.Microsoft
415 IS NPOBEJCHHS | crom, CTyn JUisi  NPENoaBaTels; Windows 8 s
3aHATUH CEMMHAPCKOTO | nocka ayIuTOpHas, mKady | OAHOTO sI3bIKa
Tana, JJd  TPYHIOBBIX M | xyMU9eCKHH, CTONBI, CTYJIbS JUIA Koanpoaykra:
VHIMBHYaJIbHBIX oGyuarommxes; cronm, cryn s | 00179-40448-
KOHCYIbTaIluH, M | mpenoyaBatens; maruuTHO-menosas | 49991-AACEM
TEKYIIEro  KOHTPOIS M | jocka, IUIATKA DIEKTPHYECKas 2-X 2.Microsoft
TIPOMEKYTOTHOM kompopounas, BbITDKHOW mkad, | Windows  Office
aTTECTaIMH. aGopaTopHas MOCYHa, XUMHUECKHE Professional Plus,
peaktuel. Ilpoexrop BENQ MX | 2007
518, span, HoytOyk HP Pavilion 15-¢ | Jluuensus Ne
058sr Core i5, Habop yueGHo- | 42558275, ot
HaTJBITHBIX TOCOOHH. 01.08.2007r.,
Oeccpounas
Z](;lzeﬁﬂaﬂ ayautopis  Ne Crombl, CTydbst AN OOyYarOMIUXCS; 1'Mlcr050ﬂ
AT IIPOBEICHUA . | Windows 8 mma
. CTOJN, CTYN MU TIpEHoIaBaTels;
3aHATHH CEMHHAPCKOT0 . OJTHOTO SI3bIKA
THma, sns rpymmoBsix w | ACCKA 8YAUTODHAA, MyILTHMEHHHOE Kont nponyKTa:
HHJ MBIy ATHHBIX obopynoanue: npoekrop BENQ .MX 00179-40448-
KOHCY/THTAIIHIA, st 518, akpaH, HOYTOYK HP Pavilion 49991-AAOEM
TeKyIero  KOHTDONA M 15-e 058sr  Core 615, HgHLT 2 Microsoft
s oo sy, Rt 160D Y19 | o offes
arrecTanuy. Professional  Plus,
2007
JIunensus No
42558275, oT
01.08.2007r.,
OeccpouHas
Yueonass ayauropust Ne | CTonbl, CTyNIbs JUisl O0YYAKOIIHXCSL; 1-Micr030ﬁ
407 1 mpoBemeHms | cron, crynm i mpemomasaremns | Windows 8 s
3aHATUH ceMHHapcKkoro | gocka wmapkepHas BRAUBERG, | OAHOTO fA3bIKa
TAMA, Ui TPYHIOBBIX U | JOCKa MYyJIbTUMEIUNHAS Koanponyxkra:
VHJUBHUYyaTbHBIX TRUBOARD, MynbsTUMenuiiHOe 00179-40448-
KOHCYJIBTaITUH, st | obopynoBanue: npoektop EPSON 49991-AAOCEM
Tekymero  komtpoms  u | EB-197 OW, moyr6yk HP Pavilion | 2-Microsoft Office
POMEKYTOYHOM 15-e 058sr Core i5, Maruurnas | Professional  Plus,
aTTecTalluu. Memanka MM-5;  Pedpaxromerp 2007
UPD 22; Ilenrpupyra CM-50; | JIuuensus Ne
Komopumerp KO®K - 2 MIL 42558275, oT
Konopumerp K®K-3-01SOMS; | 01.08.2007r.,
anmapaTtel A 3JEKTpodopesa; GecepoyHast
aHaJIM3aTop Ka4yecTna MOJIOKa
Kiesep-2; PH-merp 150 M; nabop
y4eOHO-HATJISTHBIX TTOCOOHIA.
1. Microsoft
YntansHeli 3an 6ubmmorexu | Cryibs, cronsl (Ha 120 mocamounsix | Windows
MOMEIIEHNE JUI | MECT), JI0cKa ayauTopHasi, TpuOyHa, | XPProfessional,
CaMOCTOSITEILHON pabOThI BUICOIPOCKTOP, OKpaH, HOYTOYK, | JIuueH3us Ne
Habop y4eOHO-HArIATHBIX Mocobuil, | 42558275 oT
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dbong Hay4HOU u yueOHoM

JIUTEPATYPHI, KOMITBIOTEPBI
BBIX0ZOM B IHTEpHET.

C

07.08.2007,
OeccpoyHas;

- Microsoft
Windows 7
Professional,
KOJAMPOIYKTA!
00371-868-
0000007-85151

2. - Microsoft
Office Professional
Plus 2007,
JIunensusa No
42558275 oT
07.08.2007,
OeccpouHas;

- MicrosoftOffice
2003, JIuuenszus Ne
19265901 oT
21.06.2005,
Oeccpounas

3. 000
«Koncynbrantlloto
c.
Wudopmannonusie
TEXHOJIOTUUN .




