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I. HEJIN U 3AJJAYHU JUCHUIIVIMHBI (MO Y JIS1)

IlenamuocBoeHMs TUCIUIUINHBI SBIISIOTCS:

— (OpMHPOBAHHE CHCTEMHBIX 3HAHHN O 3aKOHOMEPHOCTSIX B XMMHYECKOM TOBEJICHUU
OCHOBHBIX KJIACCOB OPraHMYECKHX COEIMHEHUHN BO B3aMMOCBS3H C UX CTPOCHHEM, UYTO MO3BOJIUT
UCIIOJIb30BaTh 3TH 3HAHMS B KAayeCTBE OCHOBBI IMPU H3YYCHUU HA MOJIEKYJISPHOM YPOBHE
MIPOLIECCOB, MPOTEKAIOIINX B 3KHBOM OPTaHU3ME;

— O3HAKOMJICHHE C MPOCTPAHCTBEHHBIM M 3JEKTPOHHBIM CTPOCHHEM OpPTraHUYECKHX
MOJIEKYJI M XMMHUYECKUMH MPEBPAIICHUSIMU BEIIECTB, SBIISIONIMXCS YYaCTHHUKAMU IPOLIECCOB
YKU3ZHEJEATEIIbHOCTH, B HETIOCPEICTBEHHON CBSI3U C UX OMONOrHuecKoi (GyHKIUEH, CTpOCHUEM U
XUMUYECKUMH CBOMCTBAMH OCHOBHBIX KJIACCOB OWOJIOTMYECKHM BAXHBIX OPraHUYECKHUX
COCIUHEHUN,

— YMCHHUEC aHAIIM3UPOBATH JIUTCPATYPHBIC U OKCIICPUMCHTAJIbHBIC JaHHBIC,

— ¢opMupoBaHue OOLIEKYIbTYPHBIX U MPOGECCHOHATBHBIX KOMIIETECHIIUH.

3aoauu oucuyunauHblL:

— (opmupoBaHue y CTYZICHTOB OCHOB €CTECTBEHHOHAYYHOU KapTHUHBI MUPA;

— 03HAKOMJICHHE CTYJICHTOB C OCHOBHBIMU TIOJIOKEHUSIMU TEOPHUH IIPEAMETA,
OCHOBHBIMH ~ (PU3UYECKMMH M  XUMHUYECKUMHM CBOMCTBAMU  OHMOJOTUYECKH  AKTHUBHBIX
OpPTaHUYECKUX COCAUHECHUN;

— cdopMHpOBaTh HABBIKU PAOOTHI C MPUPOJAHBIMU OOBEKTAMHU C YUETOM OCOOEHHOCTEH
aHaJM3a MOJMKOMIIOHEHTHBIX CMECeH;

— YMEHUE COOTHECEHUSI CBOMCTB OPraHUYECKOT0 COSAMHEHUS C €r0 CTPYKTYPOil;
WCIIOJIb30BAHUSI  PAIlMOHAIIBHOM CXEMBI IPU BBHIOOpE alropuTMa OIPEACNICHHUs COCTaBa M
UACHTU(DHUKAIIMY COCTUHEHUN B 3aBHCUMOCTH OT MPHUPOJABI BEIIECTB U MX KOJIUYECTBEHHOTO
COJIEpXKaHUSI.

II. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. JlanHas ydeOHas JUCHMIUIMHA BXOJAUT B YHCIO OO0s3aTENbHBIX JUCIUILIMH
ANIEKTUBHOW YacTH y4eOHOTO IUIaHa.

2.2. Ing w3y4yeHHUs JUCLUIUIMHBI HEOOXOAMMBI KOMIETEHLUH, C(HOPMHUpPOBAHHBIE B
pe3ynbTare o0ydeHus Ha 1-2 Kypcax XUMHUYECKOTo (pakymbTeTa.

2.3. [lony4yeHHble 3HaHUS HEOOXOIUMBI ITPH BBITOJHEHUH HAYYHO-HUCCIIEI0BATEIBCKON U
BBIIYCKHOM KBaJTU(UKALMOHHON pabOTHI.

III. TPEBOBAHMUA K PE3YJIIBbTATAM OCBOEHUA JUCHUIIJIMHBI

[Ipouiecc ocBOeHUs IUCHUIUIMHBI HampaBieH Ha (QOPMUPOBAHUE KOMIETEHIIHIA
(ameMeHTOB crenyronux komrereHnuii) B cooreTcTBun ¢ ®I'OC BO u OIl BO no nanHomy
HaIlpaBJIEHUIO MOATOTOBKHU:

Ilepeuyenn nuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHs M0 JUCHUILINHE (MOAYJII0),
COOTHECEHHBIX ¢ HHIAMKATOPAMH JOCTHKECHUS KOMIIETCHIINH

Nuauxkaropsl
Komnerennus . PesyabTaThl 00yyeHus
KOMIeTeH Ui
[1K-6 [1K-6.1 3HaeT TeopeTHUECKHE OCHOBHI 0a30BbIX
Crioco6eH npuMEeHSITh OCHOBHBIE XUMHUYECKHX JUCLUTUINH
€CTeCTBEHHOHAYYHBIE 3aKOHBI U (HeopraHW4YeCcKOH, OpraHMYECKOH,
3aKOHOMEPHOCTH Pa3BUTHUS aHAJTUTUYECKOU, (PU3UUECKON XHMUH,
XUMHYECKON HAYKH TP aHAIH3E XVUMHHU BBICOKOMOJIEKYJISI PHBIX
MOJTYYCHHBIX Pe3yJbTaTOB COCIMHEHUH, XHMUYECKHX OCHOB
OMOJIOTUYECKHX MPOIECCOB.) M CIIOCOOBI
WX UCTIOJIH30BAHUS TIPU PEIICHUH
KOHKPETHBIX XUMHUYECKHUX 3a7a4




IV. COAEPKAHUE U CTPYKTYPA JTUCIUIIJINHbI

TpynoeMKOCTh TUCHUIUIMHBI COCTABIISIET 2 3a4€THBIX €IMHULBL, 72 yaca.

dopma NpOMEKYTOUHON aTTeCTAllUU: 3a4eT

4.1 CopepxaHue AUCHMILIMHBI, CTPYKTYPHUPOBAHHOE IO TE€MaM, C YKa3aHHEM BHUJIOB
y4eOHBIX 3aHATUN U OTBEACHHOTO HAa HUX KOJMYECTBA aKaJIEMUYECKUX YaCOB

Bups! yaeGHOI paboTHI, BKIIIOYAs

CaMOCTOSITEIIbHYIO PaboTy

o0ydJaromuxcs H TpyJOEMKOCTh
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Pazpnen 1.
o YcTHOC
AMMHOKHCIIOTHI, cobecesn
1 | mentuabl, OCNKH.. 6 6 2 1 ”
MIPE3CHTALINH
Knaccudukanus,
JIOKJIaI0B
OuoJsiornueckas poib.
Pasznen 2. Hykieo3uasl
H JZ;eOTI/mHy;I( a yernoe
K cobecen.,
2 | HYKJICMHOBBIE KUCJIOTHI. 6 6 2 1
MIPE3CHTALINH
I'ennas u 6enkoBas
JIOKJIaI0B
WHXKEHEPHSI.
Pasznea 3. Yriaesoasl u
A A YcTHOE
TIIMKOKOHBIOTaThI. cobecen
3 | Ocobennoctu 6 4 2 1 "
o MPE3CHTAINH
CTPYKTYPHOM
JIOKJIaJIOB
OpraHu3aIiy.
Pa3nen 4. JIunuaer — YcTHOE
4 | wieTounbIe 6 4 2 1 cobece.,
OMOpEryJsTOPHI. MPE3CHTAIINH
JIOKJIaIOB
Pa3pea 5. YcTHOE
5 buonornueckue 6 4 2 1 cobecer.,
MeMOpaHbI IIPE3ECHTALNN
JIOKJIaJIOB
Paznea 6.
HuskoMmouekyispHble YcrHOE
OMOpPErysSTOPHI. cobecer.,
6 | Ankamounsl, (hEHOIBI, 6 8 8 3 2 MPE3EeHTALUU
BUTAMHHBI, TEPTICHBI, JIOKJIaI0B
CTEpOU b, PEPPOMOHBI, Konnoksuym
TOKCUHBI, aHTHOMOTHUKH.
IIpomexxyTouHast
P T 8 3auer
aTTecTanus
HToro yacos 72 36 18 11 7




4.21InaH  BHeayIMTOPHOWH  CcaMOCTOSITeJbHOH padoThl  oOydawUMXcsl MO
AUCHUIIJINHE
CamocrosiTenpHas padoTta Y4yeOHO-MeTOINYECKOE
00y4JarImuxcs obecrieueHrne caMOCTOSTEIIbHON
Cene HasBanue Buux 3arpa OueouHoe paboTsI
paznena, Cpoxu | TBI
CTp CaMOCTOATEIL CpeacTBoO
TEMBI o BBITIOJIHE [BPEME
BbHOU
HUA HHN
paboThl
(dac.)

6 |Pasmenl. Pa6ora ¢ 1-18 menens| 7 Ipesenranus |1. Kosanenko, Jleonnn
AMWHOKHUCIIOTHI, |THTEPaTypoOH, W qoKiaan  |BIaaMMUpOBHY.

HENTUIBI, OETKH. |MaTepHuagoM buoxnmudeckre 0OCHOBBI XUMUH OHOJIOTHYE
Knaccuduxanus, |nexunit CKM aKTUBHBIX BeecTB [ Texct: | / Jleonun
OunosoruuecKas BnagumupoBuy Kopanenko. - Mockaa :
pOJIb. IToaroroBka k JlaGoparopust 3Hanuit (panee "BIMTHOM.
Paspea 2. KOJJIOKBUYMaM 1 JlaGopatopwus 3nanuit"), 2015. - 228, [1] c.
Hyxneosunpl, YCTHOMY [1] c. : mm. ;22 cm. - (YUeOHUK IS BBICIICH
HYKJIEOTUBI U cobecen0BaHHIO mKoisl). - Pexxnm nocryna: 95C
HYKJICHHOBBIC "N3narensctBo "Jlanp". - Heorpanuu.
kucnotsl. I'ennas |[logroroska nocryi. - bubauorp.: c. 229. - [Ipeam.

u GenkoBas npe3eHTAHI yKas.: ¢. 224-228. - ISBN 978-5-9963-
HHKEHEPHSI. 1100-2 :

Paznen 3. 2. Tumoxun, Bopuc

YrueBoasl U Bacunbesuu. [Tpuknagnas xumus [Tekcer] :
TITUKOKOHBIOTAThI yueb.-meto1. mocobue / b. B. Tumoxusn, B.
. OcobennocTu JI. Muxaiinenko ; peu.: B. H. Kmxnses, A.
CTPYKTYPHOI A. Kysnenosa ; Upkyrckuii roc. yH-T, XUM.
OpraHu3aInHm. tax. - 2-e u3a., ucnp. u a01. - UpKyTeK :
Pa3nen 4. Uzg-o UT'Y, 2012. - 107 c. : mi. ; 20 cMm. -
JIlunuaer — BI/I6J'II/IOFp.Z c. 107. - ISBN 978-5-9624-
KJIETOYHBIE 0675-6 : aKx3. 21

OHOperyIsTOpbI 3. Tumoxun, Bopuc

Pazgen 5. BacunbeBuu. JlekapcTBeHHBIE CpenCcTBa
Bbuonornueckue [Teker] : yue6. mocobue / b. B. TumoxuH,
MeMOpaHbI O. A. DnensiuTeiis ; peu.: A. B. ViBaHos, A.
Pa3zzaen 6. I'. ITpoiigakos ; UpkyTckuii roc. yH-T, XUM.
Huskomounekyisp ¢axk. - Upkyrck : Uzn-so UT'Y, 2013. - 146
HBIE c. ; 20 cM. - bubmuorp.: c. 97. - ISBN 978-
OUOpPEryISITOPHI. 5-9624-0803-3 :3k3. 20

AJTKaIouIbI, 4 Tumoxwun, Boprc

(benonml, Bacunbesuu. Ilpuxmnagnas xumus [Tekcr] :
BUTaMUHEI, yue0. - metof. mocobue / b. B. Tumoxus,

6 TEpIIEHBI, B. JI. Muxaiinenko ; Upkytckuii roc. yH-T,
CTEPOUIBI, Xum. dak. - Upkytck : U3a-so UT'Y, 2011.
q)eppoM()H],L -105c. :mm ; 20 c™m. - BPI6JII/IOFp.Z c. 105. —
TOKCHHEL, 19K3. 10
AHTUOMOTHKHU. 5. ConnareHKoB, AHATONWH

Tumodeeny. [TecTuruasr
u perynsatops pocta. [Ipuxnagnas
opranuueckas xumus [ Tekct] : HayuHOe
usnanue / A. T. Connmarenkos, H. M.
Konsanuna, Jle Tyan Aub ; Poc. yn-T
JIpy>KOBI Hapo1oB. - M. : BuHOM.
JlaGoparopwust 3Hanwmid, 2010. - 223 ¢. : ui. ;
24 cm. - (bubnmoTeka KIacCHYecKoro
yHHBepcuTeTa). - bubmmorp.: ¢. 210-211. -
[Mpenm. yka3.: c. 212-219. - ISBN 978-5-
9963-0202-4 : 5k3. 1

O6IHa$I TPYAOCMKOCTH CaMOCTOSITETbHOM 7

paboThI IO TUCIUILIMHE (4ac)

N3 Hux 00bemM caMoCTOSTENbHON pabOThI

C HCIIOJB30BAHUEM JICKTPOHHOI'0 7

00y4YeHUs M INCTAHUMOHHBIX
00pa3oBaTeJbHbIX TEXHOJIOTHH (4ac)
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4.3.ConeprxaHue y4eOHOr0 MaTepuaja

TpynoemMkocTb
JACTTUTIITNHBI 2
(.e)
HaumenoBanue | BBEJEHUE
OCHOBHBIX XuMust OMOJOTHYECKH aKTUBHBIX coeiMHeHul. [Ipeamer, 00beKThI
paznenon M3Yy4YEHUs U METObI UCCIIE0BaHMS. BuonoauMepsl 1 HU3KOMOJIEKYJISIPHBIE
(Momyeit) OouoperynsaTopbl. MecTo XuMUM OMOJIOTUYECKU aKTUBHBIX COSTUHEHHH

CpeIu XUMHYECKUX U OMOJIOTUYECKH HAYK, €€ OCHOBHBIC 3a]Ia4H.

1. AMHHOKHCJIOTBI, MENTHABI, 0eJIKN

1.1.AMunokucaorbl. Homenknarypa, ctpoenue. ['eHeTnuecku Koaupyemble
aMHUHOKHUCIIOTHI. OnTHYECcKasi M30MepUs 0-aMUHOKHUCIOT. KucinorHo-
OCHOBHBIC CBOMCTBA. XMMUYECKHE CBOMCTBA. METOAbI CHHTE3a
aMHHOKHCIIOT.

1.2.11entuasl. [Ipupona nentugHoM cBA3U. ['OMOIETHBIE U T€TEPOJETHHIC
MEenTUAbL, AencunenTuibl. JIMHeHbIe U HIUKINYECKUE METTH/IBL.
Honodopsr.

CrpykTypa 1 GyHKIHS OMOJIOTUYECKH aKTUBHBIX MenTH0B. [lentuaabie
TOPMOHBI ¥ priin3uHT-(haktopel. Heliporentusl. IlpeacraBnenue o
MENTHIaX HEUPOTPAHCMUTTEPAX, HEUPOMOYIIATOPAX, KOHHEKTOpaX.
HNmMmyHOaKTHBHBIE eNTU/BI. [IenTHAHbIE TOKCUHBI U aHTUOMOTHUKH.
[lenTuapl Kak J€KapCTBEHHbIE CPEACTBA.

XUMUYECKUH CUHTE3 MEeNTUA0B. MeTo/ bl 3a1uThl (QYHKIMOHAIBHBIX IPYIIIL.
Cozanue nenTuaHON CBSA3HM: METOABI CMEIIAHHBIX aHTUIPUJIOB,
aKTUBHUPOBAHHBIX 3(PUPOB, KAPOOJUUMUIHBIN U KapOOKCUAHTUAPUIHBIN
MeToAbl KoHJeHcaluu. [Ipeacrapinenye o 6JI0YHOM U CTYIIEHYaTOM CHHTE3€e
nentuaoB. [Ipobiema panemuzanuu. TBepaodasHelil CHHTE3 TENTHIOB.

1.3.1lepBuuHas cTpykTypa 6ekoB. O0Iast cTpaTerus onpeaeaeHus
CTPYKTYpbI O€JIKOB. AHaJIM3 aMUHOKHCIOTHOTO cocTaBa. Onpezenenue N- u
C-KOHHCBLIX AMUHOKHCJIOTHBIX OCTaTKOB. q)paFMeHTaHI/IH HOJ'II/IHGHTI/I)IHOf/'I
uenu. GepMeHTaTUBHBIE METOIbI THAPOIN3a. OrpaHUYEeHHBIA MPOTEOIIHU3.
XnMuueckre MCTOJbI paCIICIIIICHUA HOJII/IHCHTI/II[HOfl eIy I10 OCTaTKaM
METHOHHMHA, TpUNTodaHa, IcTenHa u no cesa3saMm Asn-Gly u Asp-Pro.
[TocnenoBarenbHas nerpajgamnus 0eaKkoB o MeToxy DaMana. OnpezeneHue
aMHMHOKHUCIJIOTHOH MOCIIe10BaTEIbHOCTH O€JIKa C IOMOLIBIO
aBTOMATHUYECKOTO0 CEKBEHATOpa. AHAJIN3 PACIIONOKEHUS CYIb(PTrUApUIbLHBIX
TpyMI ¥ TUCYNb(PUIHBIX cBA3el. Mcnonb30Banne Macc-ClIEeKTPOMETPUH ITPH
oTpesieNIeHUH MEPBUYHON CTPYKTYphI enTuoB. CloKHbIe OeIKU: TIUKO-,
JIMIO-, HYKJIEO-, XpPOMO-, (pocdo- 1 METaIIONPOTEHUHBI.

1.4.Xumu4veckasi Moaupukanus 0ea1KkoB. 3a1a4u, peniacMble C ITIOMOIIBIO
xuMudeckon moaudukammu. Crernudpudaeckas Mogudukanus o-,e-
aMMHOTPYII U 0-, 3-, Y-KapOOKCHIIBHBIX IpymIl B 6enkax. Moaudukanus
OCTaTKOB THCTUMHA, METHOHWHA, THPO3UHA, TpUNTO(haHa, IMCTEHHA.
budynknmronansHblie peareHThl. BBenenue GpayopeceHTHbIX, CIIMHOBBIX U
¢dotoadPunHBIX MeTOK. MeTo bl HIeHTUDUKALNN MOIU(DULIIPOBAHHBIX
aMMHOKHUCIIOTHBIX OCTaTKOB. buocnenuduueckas moaudukanus 6eiaKoB.




1.5.IIpocTpaHCcTBeHHAs CTPYKTYPA MENTHIAO0B U 0€JIKOB. DJIEKTPOHHOE
CTpOCHHE U KOH(UTYpAIHs MENTUTHON CBS3HU. TUIIBI B3aNMOJICHCTBHH,
ONpEIENAIOIINE TPOCTPAHCTBEHHYIO CTPYKTYPY NONIUNENTHAOB. CBsA3b
MIPOCTPAHCTBEHHOHN CTPYKTYPHI OEIIKa C TIOCIIEI0BATEIHHOCTHIO
AMUHOKHCIIOTHBIX OCTATKOB. POJIb MOJEKYJISIPHBIX IIAIIEPOHOB.
BropuuHas cTpyKTypa NenTHIOB ¥ OSITKOB. O-CIIHPaib, f10-CIUPAITD,
napajuiesibHasl ¥ aHTUIapauieNbHas B-CTPYKTYpbl, B-U3rud, qpyrue THUIIbI
PETYISPHBIX CTPYKTYp MOTUNENTHIHON 1enu. [IpeacraBnenue o6
ONpeIEJICHUU BTOPUUHON CTPYKTYPBI TOJIMIENTHI0B METOJAMU KPYTOBOTO
JTUXPOU3Ma U IUCIIEPCUU ONTHYECKOTO BpalieHusi. CBepXBTOpUYHAS
CTpyKTypa 6enkoB. [lonsatue o qomeHax.

Tperuunas crpykrypa 6enkoB. [IpencraBienne 06 U3ydeHun
MIPOCTPAHCTBEHHOI'O CTPOCHHUSI MENITUAOB U OEIKOB METOJaMHU
PEHTTEHOCTPYKTYPHOI'O AHAJIN3A U SIIEPHOTO MAarHUTHOTO PE30HAHCA.
JlenaTypauusiyi peHatyparusi.

UerBepTuunas ctpykrypa 0enkoB. [Ipumepsl cyObeTMHUYHBIX CTPYKTYP.
Mertoabl ucciae0BaHus YETBEPTUUHOM CTPYKTYPBL.

1.6.bunonornyeckas poJsb 6eaxoB. Pepmentsl. Kiaccupukanmys.
IIpencraBnenue o 6uokartanuze. [IpuHIMITEl hepMEHTATUBHON KMHETHKHU.
WHruburopsl u akTuBaTopsl pepMeHTOB. DAKTOPHI, BIUAIOIINE HA
(epMeHTaTUBHYIO aKTUBHOCTb. [IoHsATHE 00 akTHBHOM LIeHTpe. DepMeHT-
cyOcTpatHbli kKoMiieke. @yHKIMOHAIbHBIE IPYIIbl AaKTUBHBIX LIEHTPOB
(epMeHTOB Ha IpUMepe XUMOTPUIICHHA, IN301IMMa, KapOoKcunenTuaassl A.
IIpynunHBI BBICOKON KATAIMTUYECKON aKTUBHOCTH U MEXAHU3M JIEUCTBUSA
(hepMeHTOB.

Benxu-ropmoHsl. MexaHU3M JeCTBUS ENTHAHO-0SIKOBBIX TOPMOHOB.
CrpyKkTypa 1 CBOICTBA aJleHWIATUUKIIA3HON cucTeMbl. IHCYIMH, TOpPMOHBI
pocta. ' TMKOnpOoTeMHOBbIE TOPMOHBI a/IEHOTUITOPU3A.

benku cucremsl remoctasa. Cucrema cBepThIBaHUS KPOBU. IHTETpUHBI.
AHTUKOATyJISHTHI U PUOPUHOIUTHUKH.

JIBUraTenbHble U CTPYKTYPHbIE OeNKU. Beslku MBI ¥ COEAMHUTENIBHBIX
TKaHel. AKTOMHO3UHOBBIN KoMILieke. Tpononunsl. benku 6akTepuanbHOR
cuctemsl nogsumxkHocTU. dnaremmH. benku nurockenera. Komnares,
KepaThH, puOpouH.

Penenrropubie 6enku. bakreprnopoaoncut. 3puTenabHbII pOJOIICHH.
AUETUIXOIMHOBBIN PELENTOP MOCTCHHANTHYECKUX MEMOpaH.
Tpancnoptasie 6enxu. ATda3b1. LHutoxpom C, reMornobuH, MUOTIIO0HH,
CBIBOPOTOUHBIN abOyMUH, crienuduueckre rao0yInHbl CHIBOPOTKHU.
benaKu-ToOKCMHBI MUKPOOHOTO ¥ PaCTUTEIBHOTO MTPOUCXO0KICHHUS.
300TOKCHHBI. HEMPOTOKCHHBI KaK HHCTPYMEHTBI H3YUYE€HHSI MEXaHU3MOB
HEPBHOM NMPOBOANMOCTH.)

2.Hyxk/1e03u1bl, HyKJI€O0THABI H HYKJIEHHOBbIE KHCJIOTHI
2.1.HykJ1eo3u/1bI ¥ HYKJIEOTH/IbI KaK KOMIIOHEHTBI HYKJIEMHOBBIX KUCIIOT,
UX HOMEHKJIaTypa, CTPYKTYpa, CTEPEOXUMHUs, HU3ndecKre U XuMHUIECKUe
cBOiicTBa, OnocuHTe3. TayToMepHbIe (POPMBI A30TUCTHIX OCHOBAHUH.
MuHOpHBIE KOMIIOHEHTHI HYKJIEMHOBBIX KUCIOT: [IprpoiHbie MoauduKanum
MIYPUHOBBIX ¥ MUPUMUJINHOBBIX OCHOBAaHUI. XUMHUYeCKUE MOIUPUKALINN
caxapo-(ocgaTHOro 0CTOBa HYKJIEHHOBBIX KHCIIOT; CBOMCTBA
(bochoporroaTHsix 1 MeTHIPOochHOHATHBIX aHaToroB. HykineoTuasl BHE
HYKJIEMHOBBIX KHCJIOT: aIeHO3UHTpHU(OCchaAT KaK YHUBEpCATbHBIN




AKKYMYJIATOpP SHEPTUU B KJIETKE.

2.2.1lepBUYHasA CTPYKTYPA HYKJIEHMHOBBIX KUCJI0T. MEXKHYKICOTUIHBIE U
N-riauko3uiHbIe CBS3H, CXOACTBO U pasziinuue ux cBoicts B cocrase JJHK u
PHK. TlosisipHOCTh MEXKHYKICOTHUIHOM CBSI3U M TTOJIMHYKJICOTUIHOM EIIH.
Onpenenenne NEPBUYHON CTPYKTYpPbl HYKJIEHHOBBIX KUCIIOT.
PannoakTuBHOE U HEPAMOAKTUBHOE MEUEHUE HYKIEMHOBBIX KUCIIOT.
Metox Makcama-I unbepra (XuMHueCKoe CeKBeHHpoBaHue). Meton
nuae3okcurepmMuHaTopoB Conrepa (hepMEeHTaTUBHOE CEKBEHUPOBAHUE).
Ananus nepsuuHoit ctpyktypbl PHK (ucnonb3oBanue k/IHK u npsmbie
METO/JIbl C TPUMEHEHHEM (PEPMEHTATUBHON U XUMHUYECKOHN JeTpalaliun).
HepannoakTuBHOE MEUEHNE HYKIEMHOBBIX KMCIOT. ABTOMaTH3alus
CEKBEHUPOBAHMUS.

2.3.BropuyHasi CTPYKTypa HYKJICHHOBBIX KUCJIOT.
Pentrenoctpykrypusie uccienoBanus JJHK. ITpasuna Yapradda. [BoitHas
cinupasib JIHK o Yorcony u Kpuky u ee buonornueckoe 3HaueHUE.
OcHoBHbIE THUIIBI ABOWHBIX criupaieil (mpaBo3akpyueHHsie A, B u np.,
neBo3akpydeHHas Z). CTepeOXUMUYECKUE XapaKTEPUCTUKU MOHOMEPOB B
cocTaBe pa3InyHbIX TUNOB AByxuenoyeunslx JJHK. OcHoBHBIE
XapaKTEPUCTHKH JTBOWHBIX CIIMPAJICH: Iar CIIUPaH, YIibl CIIUPATLHOTO
BpALIEHUs, HAKJIOHA, KPEHA, MPOIIeJJIep, CMEIIEHUE ap OCHOBAaHUI
OTHOCHUTEJILHO OCH CIIMpaIH, 00JIbIlas U Masas 00po3aKu, U3rub.
XyrCTUHOBCKHUE B3aMMOAEHCTBHS a30TUCTBIX OCHOBAHUH; TPUILIICKCHI
HYKJIEMHOBBIX KMCIIOT U MX MCIIOJIb30BaHKE B Ononioruu. [lenarypanus u
peHaTypauus ABOMHBIX criupajiell. ['unepxpomus 1 runoxpomusi.
I'u6puauzanms. Onuro- ¥ NOTMHYKICOTHIHBIC 30H bl KAK HHCTPYMEHT
HCCIIeI0BaHMsI HYKJIEMHOBBIX KUCIIOT. CBepXCIUpanu3anus 1 3alerieHue
JIHK: cTpyKTypHBIE XapaKTepUCTUKU U Onosoruyeckas poib. OcoOEHHOCTH
npoctpaHcTBeHHoN opranuzanuu J{HK B 6nonornyeckux cucremax (B
BUpYCax, MPOKAPUOTUIECKUX U DYKAPHOTHUECKUX KieTKax). [lonsrue o
XpOMaTHHE.

2.4.]IHK kak HocuTeJb reHeTH4YecKoil nHpopManuu. ['eHoM. DTarnsl
BOCIIPOU3BEJICHUS U peain3alii FTeHeTHUeCKON HHPOpMAIUK: peIruIUKaIus,
TPAHCKPUIILUSA, TpaHCISIIUS. ['eHeTHUECKUIT KOA: OCHOBHBIE
xapakTepucTuk. CoBpeMEHHOE OIpeieNICHUE T'eHa.

2.5.11onsiTHE 0 TeHHOI MH:KeHepHH. VICKyCCTBEHHBIN CUHTE3
HYKJIEMHOBBIX KHCIO0T. CHHTE3 Ha OJMMEPHOM HOcuTelne. LIMKIM4HOCTD
CUHTE3a IMOJIMMEPOB KaK OCHOBA JJI1 aBTOMATH3alMU. Beljenenre, ouncTka
U UIeHTU(DUKALNS CHHTETHYECKUX OJIUTO- U TOJIMHYKIICOTHIOB.

2.6.benkoBasi nuHKeHepusi. /[Ba OCHOBHBIX HaIlpaBJIEHUS UCCIIETOBAHUI B
OCJIKOBOW MH)KCHEPUU: PAIlMOHATBHBINA TU3aiH U HANPaBJIEHHAS YBOJIOIIHS
OENKOBBIX MOJIEKYJI. MEeTO/IbI HAallPaBJIEHHOTO MyTareHesa.

3. YrieBoabl H ININKOKOHBIOTATHI

3.1.Monocaxapuabl. OnpeneneHne 1 HOMEHKIATypa. AJb03bl U KETO3BI.
IlenTo3bl 1 rekco3bl. JInHeHbIE U UKINYecKre (POPMbI MOHOCAXapHUIOB.
Crepeoxumus 1 KoH(popmalys MOHOCaXxapu0B. AHOMEPHBIH LIEHTP: €ro
CTepEOXHMHsl, 0COOBbIE CBOWCTBA THAPOKCUIIBHOMN TPYIIIHI.




3.2.0aurocaxapuasbl. OnpenesneHne 1 HOMEHKIATypa. XUMUYECKUN U
SH3MMATHYECKUH CHHTE3 OJIUrocaxapuaoB. MeTo bl U3y4eHHUs CTPOCHUS
OJIUTOCAaXapUI0B: XUMUUECKUE, (PU3UKO-XUMUYECKHE, SH3UMATHUECKHE.

3.3.1loaucaxapuasl. Onpenesnenrne 1 HOMEHKIaTypa. MeTo bl U3y4eHHst
CTPOEHUS MOJIUCAXAPHUIOB: XUMHUYECKHE, (PU3NKO-XUMHUUECKUE,
SH3MMaTu4ecKkue. PacTuTenbHbIe onucaxapu/ibl: LEII0103a, Kpaxmal
(ammno3a u amunnonekTHH). [lonucaxapupl )KUBOTHOTO MPOUCX 0K ICHHSL:
[JINKOT€H, EKCTPAHbI, XUTHH, [NINKO3aMUHOIJIMKAHBbI, FEIIapUH.
buonornyeckue pyHKInM nonucaxapuios, Jiunononucaxapuabl GakTepuii.
3.4.I'1ukonporenHbl U nporeoraukanbl. Ctpoenue N- n O-yriieBogHbIxX
ueneil. buocunTes N-11enei rMKONpPOTENHOB. Y TJIEBOIHbBIC LIETTH
rnukodopuna, IgG, oBansOymMHHa, a1-KUCIOTO MNIMKONPOTEUHA, MYLIMHOB.
Makpo- 1 MUKpOTe€TepOreHHOCTh. PeKOMOMHAHTHBIE TTIMKONPOTEUHBI.

3.5.I'imko3uaa3bl U INIMKO3WITPaHc(epasbl. DK30- U HAOTITMKO3UIA3bI.
Wx ucronp30BaHmue B M3YYCHUH CTPYKTYPHI B (DYHKIIMU yTIICBOJOB H
[JIMKOKOHBIOraToB. OCOOEHHOCTU CTPYKTYPHOU OpraHu3aluu
IMKO3UATPaHChEpa3 U MEXaHU3M UX JICHCTBUSI.

3.6.IlekTHHBI KJIETOK KMBOTHBIX. PerienTop remaronuTos, TaJIeKTHHBI,
CEJICKTUHBI, CUTJICKH, KOJUIEKTUHBI. DYHKIINH JIGKTUHOB, YTIIEBOI-0EIKOBOE
B3aUMO/IEHICTBHE.

4.JInnnael

4.1.Ctpoenne u kinaccupukanus JunuaoB. OMbUIsIEMbIC U
HEOMBUIsieMble, TPOCTHIE U CI0KHbIE JUMUAbL. PU3NKo-
XUMHAYECKHECBOMCTBA JINTTUAOB M UX OHoJornyeckue QyHKun. JInmubn
Ouosornyeckux MeMopan u 6M03PPeKTOPHBIE TUTUIBI.

4.2.MeTtoabl uccae 0BAHUS JUMUI0B. MeTOIbI BBIICIECHUS U
ycTaHOBJIeHMsI cTpoeHus. Onpesenenne abCcoOTHON KOHPUTypalun
XUPaJIbHBIX JIMIIU0B

4.3.HeiiTpajbHble JUNUABL. YTJIEBOJAOPO/Ibl, BOCKU, TPUTIIULEPHIBI.
Kupsl. @yHkiun B opranuzme. JKUpsl 1 Ipyrue JUnubl B
IIPOMBIIUIEHHOCTH. XO0JECTEPUH, €ro 0c00ast poJib B OpraHU3Me.
JIunonpoTenHsl KpOBH, UX QyHKIMH. JIUNa3bl U APYrUe THAPOIIA3kI.

4.4.)KupHble KucJI0ThI. HachllieHHbIE U HEHACBIIIIEHHBIE KUCIOTHI, UX
OrocuHTe3, MeTadoJIM3M U Orosorudeckas poib. HezameHUMbIE )KUpPHBIE
KHUCA0Thl. CriocoObl ocymiecTBIeHHs 0103 (HeKTOPHON (HYHKIIUHU KUPHBIX
KHCJIOT, OCHOBHBIC MHIIICHH.

4.5.®ochoaunuabl. OCHOBHbIE U MUHOPHBIE (HOCHOTUIUIBI, UX OMOCHHTE3
u 6uonoruyueckas posib. Dochonumnazer Az, C, D, nokanuzanus u peryisims
AKTUBHOCTH.

4.6.I' tukonunuabl. [ TUKO3UIIUTIINLIEPHUIBI, IepeOPO3UbI, TAHTTUO3UIBI.
buocunTe3, QyHKIIUHN B OpraHu3Me. [ aHrIMo3uap! Kak pelenTopsl.




4.7./Ilunuasl — KJIeTo4YHbIe OnoperyasaTopbl. PakTop akTUBALUU
TpOoMOOITUTOB, T30 ochaTuIOoBas KUCI0Ta, PochaTHAMINHOBHT,
nuepaMuibl 1 chUHro3uH(PochaT Kak OMOPETyaATOPH K BTOPUYHBIE
MIOCPETHUKU, OCHOBHBIE MUILICHH.

4.8.OKCcHIMNIHABI ¥ OKHCIUTEIbHBIN META00IU3M IMOJTUEHOBBIX KUPHBIX
KHCIIOT, OCHOBHBIE (pepMeHTHI. [IpocTarmanauHbl U TPOMOOKCAHBI,
JIEHKOTPHUEHBI, JIMTTOKCUHBI, TeTTOKCHIIMHBL. OCHOBHBIC MHUIIICHH W TUIIBI
OMOJIOTMYeCKOl aKTUBHOCTH. [IepoKcHIHOE OKUCIICHHE JTUITHTIOB.
[TponykThl HEhepMEHTATUBHOM OKUCIUTEIBLHON TpaHchopmaIuu
HEHACBIIICHHBIX KUPHBIX KUCIOT. [IpOIyKThI HEOKUCIUTEIBHOTO
MeTa00JIM3Ma KUPHBIX KUCIOT. DHIOKAaHHAOMHOU B (aHAHIAMU/I, 2-
apaxuIOHOWITIUIIEPHH), OJIeaMu/1 KaK 0M03(p(HEKTOPHBIE JTUTTHIBL.

4.9.MeToabl cMHTE3a JUINAOB. [10JHBIN 1 YaCTUUHBIA XMMUYCCKUMN
cuHTe3, (PepMEeHTaTUBHBIC METOABI. MOMM(pUKALINS JIUTTHIOB C IETbIO
MOJIYYCHUST PETIOPTEPHBIX BEIIECTB, HECYIINX PAIMOAKTUBHBIC,
(ryopecuieHTHBIE, CHHHOBBIEC U poToad(HUHHBIE METKH.

5. bunosornyeckue MeMOpaHbI

5.1.MoJiekyasipHasi opranusanus 0MoJ10rn4ecKux Mmemopan. Mojenu u
OCHOBHBIE TUITBI MeMOpaH. JIunuaHbIi OMCI0M U HEOUCIOMHBIE CTPYKTYPHI.
da30BbIe CBOMCTBA U MUKPOTETEPOr€HHOCTh MeMOpaH. MeTOo bl N3yYeHHUS
MEMOpaH: CIIEKTPAIbHBIC, MUKPOCKOITMYECKHE, ()ePMEHTATUBHBIC,
xumuueckue u ap. KomnoneHTsl MeMOpaH, UX pojib U B3aUMO3aBUCHUMOCTb.

5.2.Mem0OpaHHble 6esiku: iepudeprudeckue U HHTerpaibHble. Pogoncunsi,
MemOpanHubie pepmeHThl: ATDa3wl, uToxpom P-450. Jlununa-6enkoBsie
B3aMMOJICHCTBUS. PEKOHCTPYKIIHS aKTUBHBIX MEMOPAHHBIX CUCTEM.

5.3.MemOpaunHnbIii Tpancnopt. [TaccuBHblil TpancniopT; Auddy3us Bosl,
MOHOB U HU3KOMOJIEKYJISIpHBIX BeuiecTB. MoHO(OpPHI U
KaHanooOpa3oBaTeau. AKTUBHBINA TpaHCHIOPT, TpaHcopTHbIe AT®as3bl.
5.4.0co0enHocTH MeMOpaH pa3IMYHBIX Kj1eToK. OCHOBHbIE MEMOpaHHBIE
CHCTEMBI, MX (GYHKLUSA U crieruanu3anys. MeMOpaHbl pacTUTEIbHBIX
KJIETOK; OaKTepuanbHasi CTeHKa. MeKKJIeTOUHbIE KOHTAKTHI.
5.5.Bo30yanmMblie H cMHANITHYeCKHe MeMOpaHbl. MeauaTopsl.
HelipoTokcuHBI - MHTUOUTOPHI POBEACHHSI HEPBHOTO UMITYJIbCA.

5.6.Peunenums. BzaumoneiicTBue IMranI-pelienTop, nepeaada CUrHaaia B
KJIETKY. AJIeHUJIATIMKIIa3Has cucTeMa, (ochOMHOZUTHAHBIA ITUKI.
XonuHopenenTopsl. Penentopsl UMMYHHOM CHCTEMBI. 3aax U BKYC.

5.7.AckyccTBeHHBIE MEMOpPaHHBIe cMCTeMbl. MOHOMOJEKYIISIpHBIE
TUIEHKHU; TUIOCKUE OMCIIOWHBIE MEMOPAHBI, UX MOJYyYeHHE U METO/IbI
uccnenoanus. Meron "patch clamp”

5.8.JIunocombI (Be3UKYIIbI). METOBI UX MOTYICHHS U UCCIICIOBAHMS.
BcerpauBanue 6enkoB B TumocoMbl. [IpakTiudeckoe mpruMEHEHUE JTUIMOCOM:
JIOCTaBKa JIEKAPCTB, NCKYCCTBEHHBIC BaKIIUHBI U JIP.




6. HuzkomoJiekyJasipabie OMOpPeryJasiTopbl

6.1. Ankanounawl. Knaccudukarmusi.

I'pynna ankanounnos onus. [ToHaTne 06 onMaTHBIX peLienTopax v UX SHA0-
TeHHBIX JIurangax. Mop¢uH, kogeuH, nanaBeput. ['epouH, ananoru
MopduHa (coenuuenne bentim), Hanopdun. Penentopsl MOpGHUHOBBIX
QJIKAJIONUIOB U MX MPUPOIHBIC JIUTAH/IBL: SHAOP(GUHBI, SHKEe(aTHHBI U Ap.
CunTeTnyeckue aHaabreTUKU. TponaHOBbIE AJIKAJIOU/Ibl TPYIIIBI KOKAaUHA U
aTpoNMHA.

M-XonuHoOnokaTopsl. O0e3001MBarOIe U CHOTBOPHBIE JIEKAPCTBEHHbBIE
npenapatsl. Hapkotuku n rajunroniuHoressl. Ilcuxorponsslie cpeacraa
(eHoTHa3suHOBOM rpymnmnbl. TpaHKBUIM3ATOPbI OEH30IMa3EIIMHOBOTO Psijia U
MIPUPOIHBIC JTUTAHBI UX PEIETITOPOB 3-KapOOIMHOBBIC aJTKATIOU/IbI.
I'pynna seapuna. AnpeHeprudeckre CUHHAIChl U IPUPOIHBIE
aZipeHOMUMETUKHU. JlopaMuH, agpeHaInH, HOpaAPEHAINH, CHHTETHYECKUE
a/IpeHO0JIOKATOPBI, JIEYEHUE UILIEMUYECKOM 00JIe3HH.

XunHble ankanouasl. Ctpoenue u crepeoxumusi. [Ipobnema neuenus
Massipuu. CHHTeTHYEeCKHE IPOTUBOMAIIIPUIHBIE CpeACTBA. APTEMU3UHUH U
JpyTUe npernaparsl IpyIIbl THHIXA0CY.

XUHUJMH U alKanouasl Tpynisl PayBonbuu (pe3epnus u aitMalivg).
[IpupoHble U CUHTETUYECKUE CPE/ICTBA IPOTUB APUTMHUH.

Ankamouasl ypHHOBOIO psija. Jpyrue CTuMyIIsITOpbl CEpACYHON
aKTUBHOCTH. AJIKaJIOU bl U3 O€3BPEMEHHUKA OCEHHETO - KOJXULUH U
KOJIXaMUH - U UX UCIIOJIb30BAHUE B CEJIEKIIUHU PACTEHUI.

6.2 PacTuresbHbIe (heHOIBI

®naBononnsl. Mcropus. Kiaccudukanms. GnaBoHOH B B IPUPOIE.
KarexuHsl, 1efikoaHTOLIMAHUIUHBI, (JIABOHOHBI, ()JIABOHBI, H30()IaBOHBI,
(1aBOHOHOJIBL, AETUPOXATIKOHBI, XaJIKOHBI, aHTOLUAHUIUHBI U aHTOLIMAHBI,
¢naBoHOBI. PU3HKO-XUMHUYECKHE cBOICTBA.CrIOCOOBI

nonyyenus. Kauectsennsle peakunu. KonnuecTBeHHOE onpeeeHue.
BaxxHble HCTOYHMKH PaCTUTENIbHBIX (PIaBOHOMJIOB.

6.3.AHTHOMOTHKH.

[lennummnHbl, 11earoCHOPUHbI U POJACTBEHHBIE AaHTUOUOTUKH.
[IpencraBienue o MexaHu3Me OMOCHHTE3a OaKTeprUaIbHON KIETOYHOU
CTCHKHM M MEXaHU3Me JAEeUCTBUA NeHNIMILIMHOB. [Ipencrasienue o
MeXaHM3MaX Pe3UCTEHTHOCTH OaKTepuil K MEHUIIUIUIMHAM.

TerpaunKIuHbI - CTPYKTYpa U MEXaHU3M aHTUMHUKPOOHOTO JIefCTBUSI.
OcHOBHBIE 3Tarbl OJIHOTO CHUHTE3a TETPAUKINHA. MexaHn3M OHOCHHTEe3a
TETPALMKINHOBBIX aHTUOMOTUKOB U MX BIMSIHUE Ha OMOCHHTE3 OelKa.
AHTHOMOTUKY KaK MHCTPYMEHTHI H3y4eHHsI OMOCHHTEe3a OelKa: OCHOBHBIE
9Tarbl 3TOr0 OMOCHHTE3a U CBA3aHHBIE C HUMU aHTUOMOTHKH.
CTpenToOMUIIUMH U IpyrHie aMUHOTIMKO3UIHbIe aHTHONOTUKH. [lypomMuiiuy u
MEXaHHU3M "MypOMHUIIMHOBOM peakluu". DPUTPOMHULIMH U IpYyTrHe
MaKpOJIMHbIE aHTHONOTHUKHU.

Xnopam¢penukon u ero anajaoru. IlomaHslil cuaTe3 X10paMpeHuKoa.
[IpencraBienne o OMOCHUHTE3€ HYKJIEMHOBBIX KHCIIOT U BIUSIOUIMX HA HETO
aHTUOMOTHKAX. AKTHHOMHMIIMH D, aHTpaIMKINHBI, OJTMBO- U XPOMOMHIIUHBI
u ancamakponuabl. Ux unrepkansaius npu JJHK-3aBucumom Guocunrese
PHK. biieomMuniyabl, CTPENTOHUTPUH U MUTOMULIMHBI - IUTOTOKCUUYECKNE
peareHTsl, BbI3bIBAIOIIME pa3pbiBbl U clMBKH B nersix JJHK. Hykineo3znubsie
AHTUOMOTHKHU U CUHTETUYECKUE POU3BOHBIE HYKJICO3UI0B - HHTHOUTOPEI




BUpyca reprieca u BUY.

AHTHOMOTUKHU - HHCTPYMEHTBI U3YYCHHSI HOHHOTO TPAHCIIOPTa Yepes
MeMOpaHnbl. OOpa3oBaHME HOHHBIX KaHAJIOB B MeMOpaHax (TpaMUIIAIUHBI,
[UKIIOICTICUTICNITHIBI, MAKPOTETPOUIb). [loTMEeHOBBIE MAKPOIIUIBI,
OCHOBHBIC YEPThI CTPOCHUS M 00pa30BaHUE MOP B JIMITUIAHBIX OUCIIONX C
y4acTHUEM CTePUHOB. Jlpyrue mpoTUBOTPUOHBIE AHTUOUOTHKH.

6.4.ButamunbI

HcTopust OTKpBITHS BATAMUHOB U UX POJIb B ()YHKLIMOHUPOBAHUU
OpraHM3MOB U€JIOBEKA U KUBOTHBIX. BogopacTBopumbie u
KHPOPACTBOPUMbIE BUTAMHUHBI. BUTaMMHBI U KOEPMEHTBI.

Buramun A. Ctpoenue, Guonorndeckasi pojib 1 U30MEPU3AIIHS B IPOIIECCe
¢byHkunonuposanus. KapoTuHon sl Kak HICTOUHUKU. PeTnHoeBas kucnora u
ee OnoJsiornyeckas posb.

Burtamun Bi1, Tnamuamonodocdar u kokapObokcuiiaza; ux poiib B
NeKapOOKCHIIMPOBAHUH 0-KETOKHCIIOT, U JIeYeHHne 00sie3Hn Oepu-0epu.
Buramun B (pubodnaBun) u ¢guiaBuHOBBIE KODEPMEHTHI, yHacTHe B
CUCTEMAaxX OKCHJa3 U JeTUIpOreHas.

Buramun B3 (manToTeHOBas KHCIIOTA), KOPEPMEHT A H €ro
OMOCHHTETHYECKAs POJIb.

Burtamun Bs (ananun) u auanuaamuz, ero kopepmentsl (NAD u NADP) u
UX POJib B COCTaBE OKCUAOPENYKTa3; OMOCUHTE3 HUALIMHA.

Buramun Bs (anepmus), ero ¢opmsl - NTMPUIOKCHH, TUPUIOKCANIb U
MMUPUIOKCAMUH, U KOGEPMEHTHI - MUPUIOKCAIb-5'-hocdar u
MUpUI0KCaMUH-5'-(hocdar; yuactue B mporeccax OMOCHHTE3a aMHUHOKHUCIIOT
U JINIUJIOB.

Burtamun Bo (ponmeBast Kuciora), ero KOHbIOTATHI C TIIyTAMUHOBOM
KHUCJIOTOU M TeTparuapodoireBas kucioTa. Mx pons B nepeHoce
OJIHOYTJIEPOJHBIX paguKkaioB. JleueHne aHeMuil U JIy4eBoi OOJIE3HU.
AHTaroHucTH! HOIMEBON KUCIOTHI (AMUHONTEPHH U METOTPEKCAT) JIJIs
JeueHus JIeUKo30B U jelikemuil. KoMmoHeHT (onneBoit KUciaoTs - I-
aMMHOOEH30lHasl KUCI0Ta KaK BUTAMUH JUIsI MUKPOOOB. MIcTOpUS OTKPBITHS
U IpUMEHEHUE CyIb(aMUIHBIX PENapaToB Kak MePBbIX
XMUMHUOTEPANEeBTUYECKUX CPEICTB It O0pbOBI ¢ MH(PEKIIMOHHBIMU 3a00J1e-
BaHUSIMH.

Burtamun B2 (oxcukoGanaMuH) U ero KopepMeHT - kodamaMus, ux 61o-
JIOTUYECKast pOJIb U PUMEHEHHE JIJIs1 O0pHOBI ¢ 3a001€BaHUSIMHU
KPOBETBOPHOW CHUCTEMBI. BJIM30CTh MIIaHApHBIX CHCTEM KOppUHA U
nop¢duHa.

Burtamun C (ackopOuHOBast KUCIIOTA): CTPOEHHUE, PEAKIIMOHHAs CIIOCO0-
HOCTb, TAyTOMEpHUs U OHOJIOrHuecKas pojb. MeToibl MPOMBIIIIEHHOTO
MIOJIyYEHUSI.

Buramunbl D u ux nposuramunbsl. Mexanusm Ouocunresa. [eiictByromniue
THJIPOKCUIIMPOBaHHBIE POpMBI. bronoruueckas poss.

Buramuns! E (Tokodeponst) u nocnenctsust E-aBuramunosa. Butamun H
(OnoTuH) 1 «aKTUBHBIN KapOokcum». Butamunsl K n HopMmanuszanus
CBEPTHIBAHUS KPOBH.

Burtamunsl Q (YOMXHUHOHBI) B pETyJISLUN TPAHCIIOPTA HJIEKTPOHOB U
OKHUCJIUTEIBHOTO (HhOCHOpUIMPOBAHUSL.

6.5. TepnieHbl U TepHIEHOUAbI

Knaccudukanusa. Mono- u ounuknnyeckue teprieHsl. @parMeHT U30MpeHa B
CTPYKType TepneHoB. Mupiien, numoneH. Tepnenonsl (MEHTOJ, KapBOH,




TyiioH). Ilunan, OopHaHn, mentan. Ckunuaap. Kamdopa. ConpsixeHHbie
MIOJTUECHBI: CKBaJICH, KAPOTUHOUABI, BUTaMHH A. Kayuyk.

6.6.Creponasbl

Crepouibl KaKk TeTpaUKIMYecKie TpuTeprieHbl. OCHOBHBIE ATAIbl KX
O6uocuHTe3a. X0JIECTEPUH U PACTUTEIbHBIE CTEPUHBL: CTPYKTYpPa U
Ouosornueckasi GyHKIUS

300- ¥ PUTOIKIUCTEPOUIBI, TOPMOHBI TMHBKH HACEKOMBIX U UX MIPUPOIHbIE
ananoru. bpaccuHocTepouib.

JXKemynaple KUCIOTHI KaK MIPUPOTHBIE IETEPreHThl. BHOCHHTE3 B IEYEeHU U
Ouosiornyeckas posib. Mcrosib30Banre B OHOXUMUU U OHOOPTaHUIECKOM
XUMHUH.

[IporecTepoH: OMOCHHTE3 U OMOJIOTUYECKAs POJIb TIPU OBAPHATIHLHO-
MEHCTPYaIbHOM LUKJE. CHHTETUYECKHE aHAJIOTH U KOHTPAIICTITUBBIL.
[TosoBBIE TOPMOHBI: ACTPOT'CHBI M aHIPOTeHbI. bBUOCHHTE3 1 OMoJIOTHYeCKast
poiib. OCOOEHHOCTH CTPYKTYPHI M OMOJIOTUYECKON aKTUBHOCTH SCTPOTEHOB
(3CTPOH, AICTPHOI U ICTPATUOI), CBA3b C AKTUBHOCTHIO (DOJIMEBOM KUCIOTHI U
nporecrepona. [lomHbiii cunte3 acTpona no ToproBy. CuHTeTHYECKHE
aHJIPOT€HHBIE TIPENapaThl, aHAOOIHUKH.

["'opMOHBI KOPBI HAJIITOYEYHUKOB: TITFOKOKOPTUKOUJIBI U
MUHEPAIOKOPTUKOUIBI. BHOCHHTE3 OCHOBHBIX MTPECTaBUTENCH 1
ouosnoruueckoe 3HadeHre. CUHTETUYECKHE aHATIOTH ¥ UHTUOUTOPHI.
Ceprednbie TTUKO3U/IbI, CTEPOUTHBIC CATOHUHBI U alkanouabl. CTpykTypa
OCHOBHBIX TIPEJICTaBUTEIICH 1 OMOIOTHYECKOE 3HAUCHHE.

Oco0eHHOCTH peleniuu CTEPOUIHBIX TOPMOHOB.

6.7. HeiipoMeauaTopbl 1 TOPMOHBI - IPOM3BOIHbIE AMMHOKHCJIOT M
nentuaoB. CtpoeHue U GyHKIHOHATIBbHAS poib. [IpeacraBnenue o
repesiade HEpBHOTO UMITyJIbca. BTopryuHble MECCEHKEPHI.

6.8.®epoMoOHBI 1 TOPMOHBI HACEKOMBIX, HHCEKTHIHAbI. DepoMOHBI 1
II0JIOBBIE aTTPAKTAHTHI HACEKOMBIX. McToprueckuii ouepk. buonornueckas
poiib u npuMeHenue. [Ipumepsl pepomMoHoB venTyekpbuibix. HekoTopsie
nyTu cuHTe3a. bom6ukosn. KOBeHMIbHbIE TOPMOHBI HACEKOMBIX U UX POJIb B
oHrtorenese. @ocopoprannyeckue MHCEKTULIM L. [TupeTponib.

6.9.®OuUTOrOpMOHBI M Ipyrue peryJasTopbl pa3BUTHS PACTeHMI,
GyHrnuuas

OcHoBHbIE (UTOTOPMOHBI: UHAOIUIYKCYCHasl KUCIIOTA U €€ MPUPOIHbIE
aHaJIoru, THOOepesUIMHbI, IUTOKUHUHBI, a0CLIM30Basi KUCIIOTa, STUJIEH,
OpaccuHbl U onurocaxapuHbl. OCOOEHHOCTH UX CTPOEHUS U
cOaTaHCUPOBAHHOTO JIEHCTBUS HA (PU3HOJIOTHIO pacTeHUid. Jpyrue
MIPUPOHBIE PETYISITOPBI PA3BUTHUS pacTEHUH, (PUTOATIEKCUHBI.
['epOunuab! peryasTOPHOTO THIIA, BO3CHCTBYIOIINE HA TOPMOHAIIbHBIE
(GYHKIIUU UHIOJIUITYKCYCHOM KucnoThl. 2,4,5-T u npobiema
CYNEPIKOTOKCUKAHTOB PsiJia TMOKCHHA. [ epOUIM/IBI - HHTHOUTOPHI
¢dboTocuHTE3A.

@yurunuasl. [IpenapaTel KOHTAKTHOTO M CUCTEMHOTO JEHCTBUS.

6.10.Toxkcuubl. TOKCHHBI 36MHOBOHBIX U pbI0. TOKCHHBI BBHICIIUX
pacTeHu U HACEKOMBIX.
MukoTokcHHbI. TOKCHHBI CHHE-3€JIeHbIX Bojiopocieil. Mcnonb30Banue




TOKCUHOB B OMOOPTaHUYECKOW XUMHUH U HEHPO(DU3HOIOTHH.
Dopmbl
TEKYILETO Komnoksuym, cobeceroBanne, npe3eHTaluu
KOHTPOJIA
dopma
MIPOMEKYTOUHOU 3a4er
aTTecTaluu

4.3.1. IlepeyeHb CeMUHAPCKUX 3aHATHI
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1 | AMUHOKHCIIOTBI, | AMHUHOKHUCIOTHI U OEJIKH, 2 1IK-6
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CTPOEHUE, CBOMCTBA 3

5 | Buonoruueckue | bromornueckue MeMOpaHsL, 2 S
MeMOpaHbI cocTaB, cTpoeHue. buonornueckue 8

GhyHKIAH :E:

6 | Huskomonekynst | BUTaMUHBI, TOPMOHBI, 4 >
pHBIE AHTHOMOTHKHU. AaHECTCTUKH
OHOPEryNIATOPbI

4.3.2. Ilepeyenb TeM (BONPOCOB), BBIHOCHMBIX Ha

CaMOCTOSITe/ILHOH padoThI CTY/IECHTOB

CaAMOCTOATECJIbHOC H3YUYCHUEC

Ne Tema 3anaHue PopwmHpyemas NJIK
n/n KOMITETEHIIHS
1 | Pazgen 1. AMUHOKHCIIOTEI, CaMocTogTEIbHOE I1K-6 I1K-6.1
HEeNTU/BI, OCNIKH.. U3yueHHe
Knaccudukanus, 6uonoruueckas | TE€OpPETHYECKOTO
pOJIb.. marepuana, Pabora ¢
2 | Pazged 2. Hykneosupl, JTUTEPaATyPOH,

HYKJICOTH/Ibl 1 HYKJICUHOBBIC




KUCJIOTEL I'eHHas u OeaKoBast MaTepHaJIOM JICKIUH,
HHXXCHCPHA. IMOATOTOBKA K

3 | Pa3nen 3. cobeceI0BaHMIM,
YriaeBoabl ¥ TIIMKOKOHBIOTATHI. MOATOTOBKA

Oco0eHHOCTH CTPYKTYPHOU Ipe3eHTALMiA
OpraHu3anuu.

HIOKJIAIOB
4 | Paznea 4.

JIMnuas! — KIIETOYHbIE
OHOpEryIsTOphI

5 | Pa3zmen 5.
buonornyeckne MmeMOpaHbI

6 | Pa3meu 6.
HuskomonekynsapHbie
OMOpPETyIATOPHI. AJNKAIOWIBI,
(heHOJIbI, BUTAMUHBI, TEPIICHBI,
cTepouibl, HepOMOHBI, TOKCHUHBI,
AHTHONOTHKH

4.4. MerToauyeckue YKa3aHWsi MO0 OPraHu3alUM CAMOCTOATEJbLHON PadoThl
CTY/IEeHTOB

CaMocrosiTenbHast paboTa CTYJIEeHTOB BceX (OpM M BUOB 00YyUEHHUS SBISETCS OJHUM H3
00s3aTeNbHBIX BHJIOB 00pA30BaTEIbHOM JEATEIBHOCTH, OOECHEUMBAOIIEH pealn3aluio
TpeboBanuii @DenepalbHBIX TOCYIaPCTBEHHBIX CTAHIAPTOB BBICHIETO MPOPECCHOHATHHOTO
obpazoBanus. CorjacHo TpeOOBaHHSAM HOPMATHBHBIX JOKYMEHTOB CaMOCTOSTENbHas padora
CTYJCHTOB SIBIIIETCSl 00sA3aTeIbHBIM KOMIIOHEHTOM O00pa30BaTeIbHOrO MpOoIecca, TaK Kak OHa
o0ecrieynBaeT 3aKpeIUICHWE IMOJy4aeMbIX Ha JICKIMOHHBIX 3aHATHSAX 3HAHUH IyTeM
NpUOOpPETEHUsI HABBIKOB OCMBICICHUS M PACHIMPEHUs UX COJCp)KaHUS, HABBIKOB pPEIICHUs
aKTyaJIbHBIX MpoOsieM GOPMUPOBAHUS OOMIEKYIBTYPHBIX M MPO(ECCHOHATBHBIX KOMIIETEHIINHN,
HAY4YHO-UCCIIEJJOBATEIbCKOM  JIeSITEIbHOCTH, IMOJrOTOBKM K CEMHUHapaM, J1abopaTOpHBIM
paboram, cpaue 3aueToB M 9SK3aMeHOB. CamocTrosiTeNnbHas padoTa CTYJIEHTOB IPEICTaBISET
co0Oi COBOKYIHOCTh ayAMTOPHBIX M BHEAyAMTOPHBIX 3aHATHH. CamocTosiTenpHas pabora B
pamMKax o0pa30BaTeIbLHOrO MPOLIecca B By3€ pellaeT CelyIolne 3a/1aun:

— 3aKpeIvieHHe M paclIMpeHHe 3HAHWM, YMEHH, MOIYy4YeHHBIX CTYIEHTaMH BO BpeMs
AyJUTOPHBIX M BHEAYAWTOPHBIX 3aHATHH, NPEBpPAIICHHE WX B CTEPEOTHUIBI YMCTBEHHOH W
(U3UYECKON NeITeIbHOCTH;

— npuoOpeTeHne JOMOJHUTEIbHBIX 3HAHUM M HABBIKOB IO JUCHMIUIMHAM Y4e€OHOTO
IUIaHA;

— ¢opMmHpoBaHHE M pa3BUTHUE 3HAHUI U HABBIKOB, CBS3aHHBIX C HAy4HO-
HCCJIEIOBATEIbCKOM 1€ATEIbHOCTHIO;

— pa3BUTHE OPHEHTAIMM M YCTAaHOBKM Ha KAa4eCTBEHHOE OCBOEHHE 00pa30BaTEeNbHOI
IPOTPaMMBEI,

— pa3BUTHE HABBIKOB CAaMOOPTaHU3alUH;

— (¢opMHpOBaHHE CaMOCTOSITETHHOCTH MBIIUICHHS, CIIOCOOHOCTH K CaMOPa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpEaIH3aluu;

— BbBIpabOTKAa HaBBIKOB A(PQPEKTUBHON CcaMOCTOSTENbHON  MpodeccuoHambHOM
TEOPETUYECKOH, MPAKTHUECKON U Y4eOHO-HCCIIeI0BaTeIbCKON AEATEIbHOCTH.

IMoaroroBka k Jekuuu. KauecTBo OCBOEHUS COMEpX)aHWS KOHKPETHOH JUCITUTUIMHBI
OpSMO 3aBUCHUT OT TOTO, HACKOJBKO CTYJAEHT caM, 0e3 BHEIIHEro NpUHYXAEHUs (GopMUpyeT y
ce0s1 yCTaHOBKY Ha IMOJIydeHHE Ha JISKITUSIX HOBBIX 3HAHHMA, JOMOTHSIONINX YK€ HMEIOIIHECS 110
JAHHOM nucHuIIMHe. BpeMs Ha MOATrOTOBKY CTY/AEHTOB K JIByX4acOBOM JIEKIIMH 10 HOpMaTHBaM
cocrasyseT He meHee 0,2 Jaca.

IToaroroBka k ceMuHapckoMy 3aHATHIO. CaMocCTOSITENbHAS MOATOTOBKA K CEMHHAPY




HANpaBlieHA: HA Pa3BUTUE CIIOCOOHOCTH K YTCHHIO HAYYHON M MHOU JIMTEPATyphl; HA MOWCK
JIOTIOJTHUTEILHON MH(GOPMAIMH, TO3BOJISIONIEH TIIyO)Ke pa3o0paThCsi B HEKOTOPBIX BOIPOCAX;
Ha BbIIEJICHUE MPH paboTe C Pa3sHBIMH HMCTOYHHKAMU HEOOXOJMMON HMH(OpMAIMH, KOTOpas
TpeOyeTcst ISl TIOJHOTO OTBETa Ha BOIPOCHI IUIAHA CEMHHAPCKOTO 3aHATHUS; Ha BBIPAOOTKY
YMEHHSI TPABWJIBHO BBIMTUCHIBATh BBICKA3bIBAaHUS AaBTOPOB U3 HMEIOIIUXCS HCTOYHUKOB
uHpopmarnuu, ohopmisITh WX 1O OuOIMOrpaduueckuM HOpMaM; Ha pa3BUTHE YMEHUS
OCYIIECTBIISITh AHANU3 BBIOPAHHBIX MCTOYHUKOB MH(OpPMAIMK, HA MOJITOTOBKY COOCTBEHHOTO
BBICTYIUICHHS 10 OOCYXXJIaeMbIM BOIpocaMm; Ha (OPMHPOBAHHWE HABBIKA OINEPATHBHOTO
pearupoBaHus Ha pa3HbIe MHEHHS, KOTOPbIE MOTYT BO3HUKATh NIPU OOCYKICHUH TEX WM MHBIX
HAYYHBIX TIpoOjeM. BpeMs Ha MOATrOTOBKY K CEMHHApY MO HOPMAaTHBaM COCTAaBISIET HE MCHeEe
0,2 yaca.

CamocrosTenbHas paboTa CTYACHTOB, CBSI3aHHAs C IOATOTOBKOW K IPAKTUYECKUM
3aHITHIM,pa0b0TON ¢ TUTEPATYPHBIMU UCTOYHUKAMH, 3aKPEIUICHUEM TEOPETUYECKOTO MaTepuaia
B BHUJIC IPE3CHTAIIMIN TIPOBOJUTCS BO BHEAYUTOPHOE BPEMSI.

CtpyKTypa Mpe3eHTaiuii 1o 3a1aHHoi TeMe:

1. e paboTHI.

2. Teopernueckast 4acTb.

3. BblInosiHeHNE pacyeTHBIX, rPaUIECKUX U KOHTPOJIBHBIX 3aJJaHHI B COOTBETCTBUH C
METOJIUICCKIUMH YKA3aHHUSIMH K KaXKIOH TeMe.

4. BoiBoabl (Ha OCHOBE 00paOOTKU JUTEPATYPHBIX TAHHBIX MO MPEIJI0KEHHON TEME).

MeToaudeckie peKOMEeHIaIuU 110 00pabOTKe MaHHBIX 1O TeMaM (pa3aen 4.3.) onucaHbI
B METOJAMYECKMX PEKOMCHJIAIMIX, IOATOTOBJICHHBIX IMpEroaaBaTesisiMu  Kadeapsl  (CM.
npwiokeHus). IlpuMepsl perieHus THIOBBIX 3aJaHUl TMPEICTaBICHBI B PEKOMEHIYEMBIX
y4eOHBIX TOCOOUSIX U 33/JaUHUKAX.

B ®BIOY BO «MI'Y» opranuzanus CcaMOCTOATEIbHOW pabOThl  CTYACHTOB

pernamentupyetcst [looxkeHueM o0 caMOCTOSITENbHOW paboTe CTYIEHTOB, MPUHATHIM Y YEHBIM
coBetoM UT'Y 22 nronsa 2012 r.

4.5. IIpuMepHasi TeMaTHKA KypCOBBIX padoT (IPOEKTOB)
[To naHHOM qUCHUIUIMHE BBIOJHEHNUE KYPCOBBIX POEKTOB (paboT) He MpeycMaTpUBaeTCs.

V. YYEBHO-METOJAUYECKOE H HWH®OPMAIIMOHHOE OBECHEYEHME
JUCHUILIMHBI (MOLYJIS)

a) OCHOBHAas JIMTEpaTypa:
1. KoBanenko, Jleonua BnagumupoBud. bHOXMMHYECKHE OCHOBBI XMMHH OHOJIOTHYECKH

akTuBHBIX BemectB [Texcr: | / JleonuaBnagumuposuy KoBajeHKo. - Mocksa :Jlaboparopusi
spanmii (panee "BMHOM. JlaGopatopus 3HaHHi"), 2015. - 228, [1] & [1] < :” ul. ; 22 cM. -
(YueGHHK Ul BBICIIEH IIKOMBI). — PesxuMm mocryna: JBC "UsnarensctBo "Jlanp". - Heorpanuy.
noctyi. - bubmumorp.: c. 229. - [Ipeam. ykas.: c. 224-228. - ISBN 978-5-9963-1100-2: +

2.TumoxuHs, Bopuc Bacunbesuu. IlpukiaaHas XuMus [Tekcr] : yued.-meTon. n0c0v6ne /
B.B. Tumoxus, B. JI. Muxaiinenko ;pem.: B. H. Kikusien, A. A. Ky3nenosa ; WpkyTCcKui roc.
yH-T,XuM. dak. - 2-e W31, uenp. u jom. - Mpkyrek : M3z-o Ury, 2012. - 107 c. : un. ; 20 cm. -
Bu6muorp.: ¢. 107. - ISBN 978-5-9624-0675-6 : ok3. +

3.TumoxuH, Bopuc BacuibeBny. JIekapcTBeHHBIE CPEICTBA [Teker] : yqe6.nocov6ne /
B.B. Tumoxun, O. A. Dnensmreiin ; pei.: A. B. Vpanos, A. I'. TIpoiinakos ; WpKyTCcKH# roc.
yH-T,XuM. dak. - Upkyrck : U3n-so UI'Y, 2013. - 146 c. : 20 cM. - bubmorp.: ¢. 97. - ISBN
978-5-9624-0803-3 :3k3. 20+



0) Z0MOJIHATEILHAS JTUTEPaTypa:

1. Tumoxun, Bopuc Bacunsesuu. [IpukinaHas XuMus [Texcr] : yueb. - METOL. nocobue /
B.B. Tumoxus. B. JI. Muxaiinenko ; UpkyTckuii roc. yH-T, Xum. ¢ak. - MpKyTCK : 1563:9:10
UI'Y.2011. - 105 c. : . ; 20 em. - Bubmuorp.: ¢. 105. —: 9k3. 10+

2. ®pank, JI. A. buoopranuyeckas XHUMHSA : yue6Hoe nocobue / JI. A. ®paHK. s
Kpacnosipck : COY, 2018. — 174 ¢. — ISBN 978-5-7638-3875-6. — Tekcr : 3nelpr(3HHbm /l
JlaHp : 31I€KTPOHHO-OMOIMOTEYHAs CUCTEMA. — URL: https://e.Ianbook.coum/book/137638 (mata
obpamenus: 13.04.2022). — Pexum gocryna: s aBTOpH3. OJIb30BaTEIEH. + i

3. Kosanes, B. E. Opranmyeckas XuMHS. OJNEMEHTBl OHOOPTaHWYCCKOH XHMHH
(yrneBosbl, GesKu, HyKJICHHOBbIE KMCIIOTBI, JKHPBI) : yue6Hoe mocobue / B. E. Kosaies, T. |

®enynmuna. — Canxr-Ilerep6ypr :CITGIIITY, 2017. — 1 16 c. — ISBN 978-5-9239-0997-5. =
Tekcr :  9neKTpoHHBI / Jlab @ 2NEKTPOHHO-OMONMOTEdHAs — cHCTEMa.  — URL:
https://e.lanbook.com/book/102998 (nara obparneHus: 13.04.2022). — Pexum aoctyna: Ajs

aBTOPH3. NOJIb30BATENICH. T

http://www.chem.msu.su/ =
http://www.chem.msu.su/rus/elibrary/
http://www.chemistry.narod.ru/
http://www.chem.km.ru/
http://school-sector.relarn.ru/web_guests/Chemistry Quest/index.html
www.molbiol.ru
http://www.informika.ru/text/database/chemy/START.html
http://www.uic.ssu.samara.ru/~chemistry/index.htm
http://formula44.narod.ru/
http://www-windows-1251.edu.yar.ru/russian/pedbank/sor _uch/chem/maxut3.html

B) NMporpaMMHoe odecrneyeHune u I/IHTepHeT-TT@g(&Pc §O C “/'L

B coorBerctBun ¢ n. 4.3.4. ®I'OC BO, oOyuarommumcsi B TE€YEHHE BCEro mnepuoja
oOyueHHst oOecriedeH  HEOTpaHWUYEHHBIH JOCTyn (YHaJeHHBIH JOCTYyN) K  AJIEKTPOHHO-
OMOIMOTEYHBIM CUCTEMAM:

1. OBbC «M3parensctBo Jlanb». Kontpakt Ne 100 ot 13.11.2020 r. Akt Ne 671 ot
14.11.2020 r.; Cpok aeiictust mo 13.11.2021 r. moctym: www.e.lanbook.com

2. Konrtpakt Ne 100 ot 13.11.2020 1. Akt Ne D 656 ot 14.11.2020 r. ; Cpok jmelicTBUS
no 13.11.2021 r. moctym: www.e.lanbook.com

3. DBC 243 «bubmmotex». ['ocynapcTBennsrii koHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubmuorex». JlunensnonHoe cornamenue K [ocynapctBeHHoMy koHTpakty Ne 019 ot
22.02.2011. Axpec mocryma: https://isu.bibliotech.ru/ Cpok neiictBust: 6eCCpOUHBIi.

4. OBC «Pyxont» Konrpakt Ne 98 ot 13.11.2020 r.; Akt Ne 6K-5415 ot 14.11.20 .
Cpok aeiictBus mo 13.11.2021r. goctym: http://rucont.ru/

5. DBC «Aiibykc.py/ibooks.ru» Kontpakr Ne 99 ot 13.11.2020r.; Akt Ne 99A or
13.11.2020 r. Cpoxk neiictust mo 13.11.2021 r. nocryna: http://ibooks.ru

6. 00O «3nexrpoHHoe mznarenscTBo FOpaiit». Kontpakr Ne 60 ot 23.09.2020r. Akt
npuema-nepenaun Ne 3263 ot 18.10.2020; Cpox pgevictBus mno 17.10. 2021 r.
nocryr: https://urait.ru/ JInnensnonnsiit koHTpakt Ne 04-E-0258 ot 20.09.2021r. AT npuema-
nepemaun Ne 5684 ot 18.10.2021; Cpoxk aeiictsus mo 17.10. 2022 r. goctyrm: https://urait.ru/

7. OO0 «MBUCy, xoutpakt Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 r. Cpok
neicteus ¢ 01.01.2021 mo 31.12.2021 r. goctym: http://dlib.eastview.com

8. 000 «M I «I'pebennnkoB», kouHTpakt Ne 147 ot 23. 11.2020 r.; Akt ot 25.12.2020
r. Cpoxk aeiictBus ¢ 01.01.2021 mo 31.12.2021 r. goctym: http://grebennikon.ru

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI


http://www.chem.msu.su/
http://www.chem.msu.su/rus/elibrary/
http://www.chemistry.narod.ru/
http://www.chem.km.ru/
http://school-sector.relarn.ru/web_quests/Chemistry_Quest/index.html
http://www.molbiol.ru/
http://www.informika.ru/text/database/chemy/START.html
http://www.uic.ssu.samara.ru/~chemistry/index.htm
http://formula44.narod.ru/
http://www-windows-1251.edu.yar.ru/russian/pedbank/sor_uch/chem/maxut3.html
http://e.lanbook.com/
http://e.lanbook.com/
https://isu.bibliotech.ru/
http://rucont.ru/
http://ibooks.ru/
https://urait.ru/
https://urait.ru/

6.1. YueOHo-1a00paTopHOE

o0opynoBaHme:

MYJIbTUMEAUHHBIH POEKTOP.

MepPCOHAIbHbIE

KOMIILIOTEPbI,

I[J'ISI MaTCpruaIbHO-TEXHUYECKOT'O obecneyeHus MPAKTUYICCKUX 3aHATHH JAUCHUITIIMHBI

«XuMHUsI  MOHOMEPOB»

HCIIOJIB3YIOTCA

JIEKIIMOHHBIE ayTUTOPUH U (POH]T OMOIMOTEKH.

B nekumonHoM Kiacce YCTAHOBJICH

nabopatopun  Kadeapsl

OpPraHM4YeCKOM XHMUHU,

MYJIbTUMEIUHHBIN 1poekTop.O0mmii  hoHT

BKJIIOYAaeT Y4eOHUKH U YydeOHble IOCOOMs, CIpaBOYHAas JMTEPaTypa, SHIUKIONEIUU —
YHUBEPCAJIbHBIE M OTpaciieBbIe, dJEKTPOHHAs o0ydaromas nmporpaMMa «OCHOBBI OpraHHMYECKOU

XUMUN»

HanmeHnoBanue crienuaibHBIX
MOMEILIEHUH U TTOMENIeHUI
JIJISI CAMOCTOSITEIIbHOM
paboTsI

OCHAILIEHHOCTh CHENUATbHBIX TOMEIIEHUN
Y TIOMEIEHHH JUIsl CAMOCTOSTEIbHON
paboTsl

[lepeueHb NULIEH3UOHHOTO
MPOTPaMMHOTO 00ECIICUCHUS.
PexBU3UTHI MOATBEPKAAIOIETO
JIOKyMEHTa

CrenuanbHble TOMEIEHUS:
YueOHas ayTuTOpHUs AT
MIPOBEACHUS 3aHATUN
JICKI[HOHHOT'O U
CEMHHAPCKOTO THIIA,
TEKYIIETO KOHTPOIIS,
MPOMEKYyTOYHON aTTECTALIHH.

Ayautopust 060pyJ0BaHa
CrHeUaIM3UPOBAaHHON yueOHOW MeOerbo,
TEXHUYECKUMH CPEICTBAMU 00yUYCHUS,
CITy)KalMMH JUIsl TIPECTABICHHS
nHPOPMAIUHU OOJBIION Ay TUTOPHU:
Hoytoyk(AserAspirev3-5516 (AMDA10-
4600M 2300 Mrm)) (1 mTyka) ¢
HEOrpaHUYCHHBIM JIOCTYIIOM K CETH
WHTEpHeT, ¢ HEOrpaHMYEHHBIM JTOCTYIIOM K
ceru Untepuert; [Ipoekrop Vivitek, sxpan
ScreenVtdiaEcot- 3200*200MW 1:1,
KOJIOHKH, HaOOPBI IEMOHCTPALIMOHHOTO
000pYyI0BaHUS U y4COHO-HATJISAIHBIX
noco6uii, obecreunBaoIe TeMaTHIeCKUe

oC Windows: DreamSpark
Premium, Jlorosop Ne 03-016-14 ot
30.10.2014

Microsoft Office:
0365ProPiusOpenStudents  ShrdSvr
ALNG subs VL NL |
MthAcdmsStdnt w/Faculty (15000
JIMIIEH3HIA)

Kaspersky Endpoint Security
JUIIOM3HeCa- CTaHAapTHBIA Russian
Edition. 1500-2499 Node 1 year
Educational License Ne 1B0S-

WLTIOCTPAIMY, COOTBETCTBYIOIIME padoueii | 170221054045730177
porpaMme JUCHHILUIMHBL
CrieranbHBIE TOMEIICHUS: Aynutopust 000pyI0BaHa ocC Windows: DreamSpark

KOMIIBIOTEPHBI Ki1acc
(yueOHast ayTuTOpHs) IS
IPYIIIOBBIX U
WH/IMBUYaJIbHBIX
KOHCYJIbTAIIUi{, KypCOBOTO
MPOEKTUPOBAHUS
(BBIMIOJIHEHUS] KYPCOBBIX
paboT), opraHu3aIuu
CaMOCTOSATENIFHON paboTHI, B
TOM 4HCIIe, Hay4HO-
HCCIIeI0BATENBCKOM

CIICLMAT3UPOBaHHON yueOHOi Mebebio,
TEXHUYECKUMH CPEICTBAMH O0YUCHUSL:
KOMIBIOTEpPHI (CHCTeMHBIN 0110k AMD
Athlon 64 X2 DualCore 3600+ 1900 MI'
(15 mryk), Morutop LGFlatron L1742SE
(14 wryk), Monutop ViewSonic VG720) ¢
BO3MOXKHOCTBIO TIOJIKJIFOUSHHUS K CETH
«VHTepHEeT» M 0becreYeHneM J10CTyma B
ANIEKTPOHHYIO HH(POPMAIOHHO-
00pa30BaTeNIbHYI0 CpPENy OPraHU3alHH.

Premium, JTorosop Ne 03-016-14 ot
30.10.2014

Microsoft Office:
0365ProPiusOpenStudents ShrdSvr
ALNG subs VL NL I
MthAcdmsStdnt w/Faculty (15000
JIATICH3U I

Kaspersky Endpoint Security
UsIOM3HEeCa- CTaHIapTHRIH Russian
Edition. 1500-2499 Node 1 year
Educational License Ne 1B08-

170221054045730177
6.2. [IporpaMMHoOe oOecreyeHHe:
Cpok
HaumenoBanue JHata N
ObocHoBaHME IS neficTBUs
Ne IIporpammuoro Kon-Bo BBIJIaYU
nomnb3oBanus [10 pasa
MPOAYKTA JUICH3UU
TOJIb30BAHUS
1. | Microsoft Office Professional 12 Homep JInnensuun 01.12.2009 GeccpodHo
Plus 2007 Russian Academic Microsoft 46211164
OPEN No Level I'oc.KOHTpaKT
Ne 03-162-09 oT
01.12.2009
2. | Microsoft® Windows® 12 Howmep JIuneH3uu 01.12.2009 6eccpovHO
Professional 7 Russian Microsoft 46211164
Upgrade Academic OPEN No I'oc.KOHTpaKT
Level Promo Ne 03-162-09 oT




01.12.2009

3. | OpenOffice 4.1.3 YcnoBus YCoBUs UCTIONB30BAHUS Ycnosus GeccpoyHo
mmpaBooOIanar | Imo CCBUIKE: | mpaBooOiajgat
ens https://www.openoffice.o eI

rg/licenses/PDL.html

6.3. TexHn4yeckue v JIeKTPOHHbIE CPeCTBA:

Meroauueckoll ~ KOHUEINLMEN  MPEnojaBaHus  NPEAYCMOTPEHO  UCIOJIb30BAaHUE
TEXHUYECKUX M DIJIGKTPOHHBIX CPEICTB OOy4eHHS U KOHTPOJISI 3HAHUW CTYACHTOB:
MYJIBTUMENIHBIE TPE3CHTAIINHU, PParMeHTHI (PUITBMOB.

VII. ObPA3OBATEJ/IBHBIE TEXHOJIOT' U

[lpu peanusanuu TporpaMMbl JaHHOW JMCHUIUIMHBI HCIOJB3YIOTCS Pa3IHYHBIC
00pa3oBaTesibHbIC TEXHOIOTUH

1. | PasHoypoBHeBOE VY npenogasaresst NOSIBJIAETCS BO3MOKHOCTb IIOMOraTh c1aboMmy,
o0yuyeHue yIeJATh BHUMAaHUE CUJIBHOMY, PEaIU3yeTcs KeJlaHUe CUIIbHBIX
ydamuxcst ObICTpee U TiTy0)Ke IPOABUTaThCs B 00pa30BaHUH.
CubHbIe yyaliyecs: yTBEp»kK/IatTcsl B CBOUX CIIOCOOHOCTSX, Ci1a0ble
10JIy4at0T BO3MOKHOCTh UCHIBITHIBATh YU€OHBIN yCIIE€X, OBBIIIAETCS
YPOBEHb MOTUBAIIMH YUEHbSI.

2. [TpoextHbie MeTobl| PaboTa no naHHOI MeTOAMKE 1aeT BO3MOKHOCTh pa3BUBATh
o0y4yeHHUs UHAMBUyaJIbHbIE TBOPUYECKHE CIIOCOOHOCTH ydaluxcs, 6osee
OCO3HAHHO MOAXOIUTH K MPOPECCHOHATTLHOMY U COITUAIEHOMY
CaMOONPEIEIICHUIO
3. | Uccnenoparensckue| /laeT BOZMOXHOCTD YHAIIUMCS CAMOCTOSITEIBHO MOMOIHATH CBOH

METO]Ibl B 00YYEeHHH | 3HAHUS, TTTyOOKO BHUKATh B U3y4aeMylo MpoOieMy U MpeArnoaaraTh
IIyTH €€ PELICHHs], YTO BaKHO MPU (OPMUPOBAHUU MUPOBO33PEHHUSI.
DT0 Ba)KHO JIJIS ONIPEICTICHHUS HHIMBUYyaTbHOU TPACKTOPUHI
Pa3BUTHS KOKJIOTO 00yJaronerocs

4. | JlekunoHHo- JlaHHas cucreMa JaeT BO3MOXKHOCTh CKOHILEHTPUPOBAThH MaTepuai B
CEMHUHAPCKO- OJIOKU ¥ MPENOTHOCUTD €r0 KaK eIMHOE 11e€JI0€, a KOHTPOJIb
3a4yeTHas CUCTeMa | IPOBOJUTH IO MPEIBAPUTENILHON NOArOTOBKE 00yUarOIIUXCsI

S. NudopmannonHo- | M3MeHeHne 1 HeOrpaHHYEHHOE 00OTalleHHE COAePKAHUS
KOMMYHMKAI[MOHHBIE| 00pa30BaHUsl, NCIOJIb30BaHUE UHTETPUPOBAHHBIX KYPCOB, JOCTYII B
TEXHOJIOTHH NHTEPHET.

6. Cucrema ®opmupoBaHUE NEPCOHUPUIIMPOBAHHOTO yU€Ta TOCTHKEHUN
MHHOBALIMOHHOU 00yyJaroIerocsi Kak HHCTpyMEHTa TeJJarorn4ecKoi MOoAIep>KKU
OLICHKH COLIMAIBHOTO CAMOOIIPENEIICHNUS, ONIPENEIECHUS TPAEKTOPUHI
«opTHOINO» VHJMBUYAJIbHOT'O Pa3BUTUS JTUYHOCTH

HanmeHoBaHMe TeM 3aHATHH € HCNOJIb30BAHNEM AKTHBHBIX (popM 00yueHus:

Tema Bun Kon-Bo
®opma / MeToibl HHTEPaKTUBHOTO O0yUYEeHHUS
3aHSATHUS 3aHSTHUS 4acoB

AMUHOKHCIIOTHI M O€JIKH, KIacCu(pUKaIUs, COCTaB,
CTPOEHHE, CBOMCTBA

1 | IlpakTuxym I13 HykienHOBbIE KUCIOTHI, KIaCCU(PHUKAIIHSL, COCTAB, 18
CTPOEHHE, CBOMCTBA

YrneBojbl, KacCu(pUKaIMs, COCTaB, CTPOCHHUE.




CBOMCTBaA

Jlunuael, kaccuuKaius, COCTaB, CTpOCHHE,
CBOMCTBaA

buonorudeckne MeMOpaHbI, COCTaB, CTPOCHUE.
buonornueckue GpyHKIUN

BurtamuHbl, rOpMOHBI, aHTUOMOTHUKH. aHECTCTHKHU

Hroro yacos 18

VIII. OHEHOYHBIE MATEPHAJIBI JJI51 TEKYHIEI'O KOHTPOJISI H
IMPOMEXYTOYHOU ATTECTALIUA

8.1. OneHo4YHbBIE CPEACTBA TEKYLIET0 KOHTPOJIS

Kommerenmum,
Ne Bua korTpons KonTponupyemblie TeMbI (pa3aesnbl) KOMITOHCHTRI
o\ KOTOPBIX
KOHTPOJIHPYIOTCSI
1. Pa3nen 1. Monomepsl. Knnaccuduxarnus. [1K-6
Crioco0ObI cuHTE3a MOJIMMEPOB.
2. Tekymunit Pa3zgen 2. MoHOMeEpBI 1151 TOJTUMEpHU3ALIUN
3. KOHTPOJIb: Paznen 3. Monomeps! Jy1sl TOJTUKOHIEHCAIIUN
4, YCTHBIH O1IpoC, Pasnen 4. Jlunuas! — KieToUHBIC GHOPETYISATOPBI
5. KOJIJIOKBHYMBI, Pa3nen 5. buonornyeckue MeMOpaHsl
6. [IpEe3eHTalNH Pa3nen 6. HuzkomouekyJisipHbie GHOPETYJISTOPHI.
Aunkanouspl, pEHOIBI, BATAMUHBI, TEPIICHBI,
crepounisl, HepPOMOHBI, TOKCHHBI, AHTHOMOTHKH

8.2. Oneno4nbie cpeacTBA JJIs1 MPOMEKYTOYHOM aTTeCTAlluH

IIpumepHBbIii NepedyeHb BONPOCOB U 3aJaHMI K IK3aMeHY (3a4eTy)

1. AmuHokucnotel.  HomeHkmarypa, cTpoeHue. ['€HETHMUECKHM  KOJIUpYEMbIE
aMUHOKHCIIOTBL. OnTHYecKkas H30MepUsi 0-aMHUHOKHCIOT. KHCIOTHO-OCHOBHBIE CBOWCTBA.
XHUMHYECKHE CBOMCTBA. MeTOAbl CHHTE3a aMHUHOKHCIIOT.

2. Ilentuaer. Ilpupona nmenTuaHOM CBsI3U. ['OMOAETHBIE WM TETEPOJECTHBIE MENTHUIBI,
nencunentuasl. JInHeiHble U nuknudyeckue nentuasl. CTpykTypa U (QYyHKIHS OMOIOTUYECKU
AKTUBHBIX NENTUAOB. [lenTuapl kak J€eKapCTBEHHbBIE CPECTBA.

3. [TepBuunas cTpykrypa 6enkoB.OO0mIas cTpaTerus onpeaeieHus CTPYKTYphl OEIIKOB.
AHanmM3 aMHHOKHCIOTHOTO coctaBa. Ompenenenre N- u  C-KOHIEBBIX aMHHOKHCIOTHBIX
ocTaTKoB. PDparMeHTanus MNOJUIENTUAHON wenu. PepMEeHTaTUBHBIE METOABI THAPOIU3A.
OrpanndeHaplid npoTeonus. OmnpeneneHue aMHUHOKHCIOTHON IOCIIENOBAaTEILHOCTH Oelka ¢
MOMOIIHI0 aBTOMAaTUYECKOTO CEKBEHATOpa. AHAINU3 PACTIONOKEHUS CYTb(PTUIPHILHBIX TPYII U
TUCYIb(PUIHBIX CBs3el. Mcmonmb30BaHME MAacC-CIIEKTPOMETPUU TPU OINPEACIICHUH TEPBUIHON
CTpYKTypbl TnienTuaoB. CroxxkHble O€NTKU: TJIMKO-, IJUIO-, HYKJIEeOo-, Xpomo-, ¢ocdo- u
METAJTIONPOTEUHBI.

4. XuMuyeckass MoauuKanus OeNKoOB. 3aau, perraeMble ¢ TOMOIIbI0 XUMUYECKOU
Moaudukanuu. MeToasl HACHTH(PUKAIUA MOAU(PHUIIMPOBAHHBIX AMHUHOKHCIOTHBIX OCTAaTKOB.
Buocnenunguueckas moaudukanus 6eIKoB.

5. [IpocTpancTBeHHass CTPYKTypa NENTHIOB U OEJIKOB.DJEKTPOHHOE CTPOCHHE U
KOH(UTYpanusi NENTUAHON CBsI3U. TUIIBI B3aUMOACHUCTBUMN, OMIPEIEISIONINE TPOCTPAHCTBEHHYIO




CTPYKTYpy  HOJMIENTHJIOB. CBs3p IIPOCTPAaHCTBEHHOU CTPYKTYpBI Oenka c
IIOCIIE0BATEIBHOCTHI0O AMUHOKHUCIIOTHBIX OCTAaTKOB.

6. BropuuHas CcTpyKTypa TeNTHIOB U  OEJNKOB. O-CHHpalb, [10-COUpAIb,
napaelibHas U aHTUIapaulebHas B-CTPYKTYpbl, B-U3ru0, Jpyrue TUIbl PErYJISIPHBIX CTPYKTYP
NOJHUIENnTHAHON 1enn. CBepXBTOpUYHAs CTPYKTypa OenkoB. [loHsTHE O TOMEHAaX.

7.  Tperuunas ctpykrypa OenxoB. IIpeacraBienue 006 U3ydyeHMH HPOCTPAHCTBEHHOI'O
CTpPOEHHUSl MENTUIO0B M OEJIIKOB METOJaMU PEHTTEHOCTPYKTYPHOI'O aHaliu3a M  SJIEPHOrO
MarHMTHOTO pe3oHaHca. [leHarypauus 1 peHaTypanus.

8.  UYerBeptuuHas cTpykrypa OenkoB. [IpumMepbl cyObeAMHUYHBIX CTPYKTYpP. MeToabl
WCCJICJOBAHMSI YETBEPTUYHOU CTPYKTYPBI.

9. buonoruueckas posib OenkoB.®epmentsl. Knaccubukanus. [IpencraBnenue o
6uokaranu3ze. [IpuHimnel pepMeHTaTUBHON KHHETUKHU. IHTHOUTOPBI U aKTUBAaTOPBI (DEPMEHTOB.
@DakTopbl, BIMAONME HAa (EPMEHTATUBHYIO AaKTHBHOCTb. [loHATHE 00 aKTHBHOM IICHTpE.
WHcynuH, TOpMOHBI pocTa. [ IMKONPOTEHMHOBBIE T'OPMOHBI ajaeHorunogpusa. benku cucremsl
remocrtasza. Cucrema cBepThIBaHUS KPOBU. IHTETpHHBI. AHTHKOATYIISTHTHI U (PHOPUHOIUTHKH.

10. JIBuraresbHble U CTPYKTYpHbIE O€IKU. BeNKH MBI U COCTUHUTEIbHBIX TKAHEH.
AkTOMHO3UHOBBIN KoMIUTeke. Komtaren, kepatus, GuOpouH.

11. PenenTtopHbie OCNKH.

12. Tpancnoptabie Oenku. AT®a3zpl. Luroxpom C, reMorinoOuH, MHOTIOOWH,
CBIBOPOTOYHBIN anbOyMuUH, criequ(pHUecKue rI00yIuHbI CBIBOPOTKH.

13. Benku-TOKCHHBI MUKPOOHOTO U PACTUTEIHHOTO TIPOUCXOXKICHHSL.

14. Hyxneo3uabl M HYKICOTUABl KaK KOMIIOHEHTbl HYKJIEMHOBBIX KHCJIOT, UX
HOMEHKJIATypa, CTPYKTYpa, CTEPEOXUMUS, (PU3UUECKUE U XUMHUECKUE CBOWCTBA, OMOCHHTE3.
TaytomepHble (JOpMBI a30TUCTBIX OCHOBaHUI. MUHOPHbIE KOMIOHEHTHI HYKJIEHHOBBIX KHUCJIOT:
[Tpupoanbie MOAU(UKALIUHN TYPUHOBBIX U MIUPAUMUIMHOBBIX OCHOBAHUIA.

15. IlepBuuHast CcTpyKTypa HYKJIEMHOBBIX KHCIOT. MexHykineotuanble U N-
TJIMKO3UIHBIE CBS3M, CXOJCTBO W pasnnune ux cBorctB B coctaBe [JHK u PHK. Ilomsiprocts
MEXHYKJICOTUJHOW CBS3M M NOJUHYKIECOTHIHON 1enu. OnpenesneHne NEepBUYHON CTPYKTYPbI
HYKJIEMHOBBIX KUCJIOT. AHAJIU3 IEPBUYHOMN CTPYKTYpHI . ABTOMAaTH3allHUsI CEKBEHUPOBAHUS

16. BropuuHas  CTpyKTypa  HYKJIEHMHOBBIX  KHCJIOT.  PeHTreHOCTpYKTYypHbIE
uccnenoBanus JIHK. IIpaBuna Yapradda. JIpoiinas cnupans JJHK mo Yorcony u Kpuky u ee
O6uonornyeckoe  3HaueHHe. OCHOBHbIE  THUNBI  JBOMHBIX  crmpaneil.  OcobeHHocTH
npoctpaHcTBeHHOM — opranuzamuu  JIHK B Omomormueckux cucrtemax (B BHpycax,
NPOKAaPUOTUYECKHUX M 9yKapUOTHYECKUX KileTKax ). [IoHsATHE 0 XpOoMaTuHe.

17. JHK kak HOocuTenb reHeTndeckoi nHpopmanuu. I'eHoM. DTanbl BOCIpOU3BEACHUS
U pealu3allMd TIeHeTHYeCKOH HWHpOpMalMu: peryiMKalus, TPaHCKPUILMS, TPaHCISALUS.
['eHeTyecKuil KO/I: OCHOBHBIE XapaKTepuCTHUKU. COBpEMEHHOE ONpE/IeIIEHNE TeHa.

18. TIlonsaTtue o reHHoW WHXeHepuU. VICKyCCTBEHHBIN CHHTE3 HYKJIEMHOBBIX KHCIOT.
CuHre3 Ha noauMEpHOM HocuTene. [IMKIMYHOCTH CHHTE3a IOJMMEPOB KaK OCHOBa JUIS
aBTOMaTH3alMM. BblaeneHue, oOuYuMCTKAa W UACHTUQUKAIMS CHUHTETHUECKUX OJMIO- H
MOJIMHYKJIEOTH/IOB.

19. benkoBas uHxeHepus. J[Ba OCHOBHBIX HAIPaBJICHHUS HCCIEIOBAHUN B OEJIKOBOIA
WHKEHEPUU: PAllMOHAJIbHBIN IH3aiiH M HallpaBJIeHHAs SBOJIIOIMS OETKOBBIX MOJIEKYI. MeToibl
HaIPaBJIEHHOIO MyTareHesa.

20. VYrimeBoabl M TIUKOKOHBIOTAaThl. MoHOCaxapuabl. OmnpeeieHne 1 HOMEHKIIATypa.
Anb103bl U KeTo3bl. [IeHTO3bI M rexco3sl. JInHelHble U HUKIMYecKrue (pOpMbl MOHOCAXapHIOB.
Crepeoxumus u KoH(pOpMalisg MOHOCAXapHu10B. AHOMEPHBIN LIEHTP: €ro CTEPEOXUMHUs, 0COObIe
CBOMCTBA IUAPOKCUIIBHON IPYIIIIBL.

21. Omurocaxapuzpsl. OnpeneneHne 1 HOMEHKIATypa. XUMAYECKUNA U SH3UMAaTHUECKUI
CHHTE3 OJIMr0caxapuioB. MeTo/1bl H3yUeHHsI CTPOCHUS OJIMTOCaxapuioB: XUMHUECKUE, PU3UKO-
XUMHUYECKHE, YH3UMATHUYECKHE.



22. Tllonmucaxapunabel. OmpeneneHne W HOMEHKJIATypa. MeTOIbl M3y4eHHS CTPOCHUS
MOJINCAXapUIOB:  XUMHUYECKHe, (U3UKO-XMMHUYECKHEe, DSH3UMaThueckue. PacturenbHbie
HoJIcaxapubl: LEJUI0I03a, KpaxMan (aMuiio3a U aMuionekTuH). [loaucaxapuabl )KUBOTHOIO
INPOUCXOXKACHUSA:  TJIMKOT€H,  JEKCTpaHbl, XWUTWUH, TJIMKO3aMHHOIJIMKAHbI,  TEeHapuH.
Buonornyeckue GpyHkuuu noiaucaxapuuos, Jlumnononucaxapuabl GaKTepuii.

23. T'nmukomporewHsl u nporeoriukanbl. Crtpoerne N- u  O-yriieBOOHBIX IIETEH.
buocunte3 N-uieneit rMKonpoTENHOB.

24. T'muko3upmaspl M TIHMKO3WITpaHcdepasbl. DK30- U IHIOTIMKO3WAaspl. Hx
UCTIOJIb30BAaHUE B U3YUYEHUH CTPYKTYPHI M (PYHKIIMH YIII€BOJOB U INIMKOKOHBIOTATOB.

25. IlekTUHBI KIJIETOK >XMBOTHBIX. PenenTop rematonuToB, TaJeKTHUHBI, CEJICKTUHBI,
CHUTJICKH, KOJJICKTHHBI.

26. Jlunuael.Ctpoenne u kinaccupukanus JunugoB.OMbUIIEMble U HEOMBUISIEMBIE,
IPOCThIE U CIOXKHBIE JUNHIBL. DU3MKO-XUMUYECKUECBONWCTBA JIMIUJOB M UX OMOJIOTHYECKHE
byakuun. Jlunuaer Ouosiorndyeckux MeMopan U 6nMod(hPEeKTOpHBIC TUTUIBL.

27. Meroabl HCCIEOBAHUS JTUIMHUI0B. METOIbI BBIICTICHUS U YCTAHOBJICHUS CTPOCHUSI.
Omnpenenenne abCOMIOTHON KOH(UTYpAIIMH XUPATBHBIX JIUITAIOB.

28. HeiiTpanbHble JUMUABL YTIIEBOIOPOIBI, BOCKH, TPUIIIHLEPUIbL. JKupbl. OYHKINHU B
opranu3me. JKuUpel U Apyrue JUMHUIBI B MPOMBIIUICHHOCTH. XOJECTepUH, ero ocobas pojib B
opranusMe. JInmonporenHsl KpoBH, UX GyHKIWU. JIMMas3sl 1 qpyrue ruaposassbl.

29. Kupnble kucnotsl.HachlllleHHbIE ¥ HEHACHIIIEHHBIE KHUCIOTHI, UX OHOCHUHTE3,
MeTabonu3M u  Ouosormueckass poib. He3zameHmMmble SKHpHBIE KHCIOTHL.  CrocoOBI
ocyuiecTBIeHUs! 6103 HEeKTOPHON YHKIIMH KUPHBIX KHUCIOT, OCHOBHBIE MUIIICHH.

30. ®ochomumuasl. OcCHOBHBIE W MHUHOpHBIE (HochoTUNUabl, WX OWOCHHTE3 U
Ounonoruveckas polb.

31. T'muxkonumuapl. [ MHKO3MITUTINIEPHUIBI, EpeOpO3H b, TAHTIIMO3HU bl bruocuHTes,
GbyHKIIMY B opranusmMe. ['aHrIno3upl Kak peenTophl.

32. Meronsl cuHTe3a JANUAOB.JIOMHBIN W YACTHYHBIA XUMHYECKHH CHHTE3,
(bepMeHTaTUBHBIE METO/IBI.

33. buonormueckue MeMOpaHbI.

34. MonekynsapHas opraHu3anus OHOIOTMYeCKMX MeMOpaH. Mojaenn M OCHOBHBIE
TUNbl MeMOpaH. JIunuaHelii Oucinoit U HeOucioiHble cTpyKTypbl. KoMmnoHeHTsl MeMOpaH, ux
pOJIb U B3aHMO3aBHCUMOCTb.

35. HckyccTBeHHbIE MeMOpaHHBIE CHCTEMBl.MOHOMOIIEKYIISIPHBIE IIJICHKH; IJIOCKHE
OucoiiHble MEMOpaHBbl, MX MOIY4YE€HUE U METOABI HccineqoBanus. Meton "patch clamp"

36. JlunmocombI(Be3WKYJbI). MeTOIbI UX TOJMYyYEHUS W HUCCIEAOBaHUS. BcTpanBaHue
O6enxkoB B smnocombl. IlpakTmyeckoe  NpUMEHEHHE JIMIIOCOM: JOCTaBKa JIEKapCTB,
HCKYCCTBEHHBIE BaKIIMHBI U JIP.

37. Anxanounsl.Knaccudukanus. ['pynmna ankanonaoB omnwus. [ToHsTHe 006 ommaTHBIX
perentopax W WX SHIOTEHHBIX JHraHaax. MopdwuH, KoaewH, nanaBepuH. ['epowH, aHaIOTH
MopdpuHa (coenuHeHue bentin), HamoppuH. Penentopbl MOPGHUHOBBIX aNKaJOWJOB M HX
NIPUPOIHBIE JTUTAH/BI: SHAOP(QHHBI, YHKEDATUHBI U .

38. CuHTeTMueckue aHaJbIeTHKU. TpPOMAHOBBIC AalKaJOWAbl TPYNIbl KOKaWHA MU
aTpoNuHa.

39. wM-XonuHoOnokatopel. (O0e300naMBAIONIME W  CHOTBOPHBIC  JIEKAPCTBEHHBIE
npenapatsl. Hapkotukum u ramwmonuHoreHsl. [lcuxorpomnHbeie cpeactBa  (eHOTHAa3MHOBOM
rpynmsl. TpaHKBUIM3aTOPEl OEH30MA3EIMHOBOTO PsAAa U MPUPOIHBIC TUTAHABI UX PELENTOPOB
3-KapOOJTUHOBBIC ATKATOMIBI.

40. TI'pynna sdenpuna. AnpeHepruueckue CUHAICHl U IMPUPOIHbIE aAPEHOMUMETHKH.
Hodamun, anpeHanuH, HOpAApEHAINH, CHHTETUYECKHE aJPEHOOJOKATOphl, JIEUEHHE
UIIEMUYECKOM O0JIe3HH.



41. Xwunsele ankamounsl. Ctpoenue u crepeoxumusi. [Ipobnema neyeHus Manspuu.
CuHTeTHYecKHe NPOTUBOMAISIPUNHBIE CPEACTBA. APTEMU3UHUH U JIPYTHe Npenaparbl IPYIIbI
THHTXA0CY.

42. XVHUIUH ¥ agkajouabl rpynmbl PayBonbduu (pesepnun u aiimanuh). [IpupoaHbie
U CUHTETHYECKHE CPEJCTBA IPOTUB ApUTMHUHU.

43. Auskanoupl NypUHOBOTO psja. Jpyrue CTUMYISTOPbI CEpIEUYHOW AKTHBHOCTH.
Ankanonsipl U3 O€3BpEMEHHHMKA OCEHHETO - KOJIXMIIMH M KOJXaMHH - MU UX HCIOJb30BAHUE B
CEJICKI[MU PACTCHHUIA.

44. PacrurenpHbie ¢.eHONBI. DaBoHOU KL UcTopus. Knaccudukamnus. GnaBoHOUIH! B
npupoge. Karexunsl, JelkoaHTOUMaHUIUHBI,  (IABOHOHBI,  (DIaBOHBL,  M30(IIABOHBI,
(J1aBOHOHOJIBI, JETUAPOXAIKOHBI, XaJKOHbI, AHTOLMAHUAWHBI W AHTOLMAHBI, (HIABOHOJIBL
Ouzuko-xuMuyeckue cBoiictra.CrocoObl nonyuenus.Kauectsennsie peakiuu. KonnuecteeHHoOe
omnpenenenue. BaxxHple HCTOYHUKN PACTUTENBHBIX (PJIABOHOUI0B

45.  Awntubuotuku.lleHMIMIIIMHEL, 1e(aOoCIOpUHBI U POJICTBEHHBIC AHTUOMOTHKH.
[IpencraBienne o MexaHW3Me OMOCHMHTE3a OAKTEPHAIBHOW KIIETOYHOH CTEHKH M MEXaHU3Me
necTBus NeHMUWUIMHOB. llpeacraBieHne o MeXaHHM3Max pE3UCTEHTHOCTH OakTepuil K
NCHULMJUTIHAM.

46. TeTpauMKIUHBI - CTPYKTYpPa U MEXaHU3M aHTUMHUKPOOHOro aeictBusi. OCHOBHBIE
9Tanbl MOJHOTO CHHTE3a TETPAUMKIMHA. MexaHu3M OHOCHHTE3a TETPAalUKINHOBBIX
AHTUOMOTHKOB M UX BIMSHUE HA OMOCUHTE3 OemKa.

47. AHTHOMOTHKM KaK WHCTPYMEHTHI M3Y4eHHUS OMOCHMHTE3a OEJKa: OCHOBHBIC JTaIlbl
9TOro OWOCHHTE3a M CBSi3aHHbIE C HUMHM aHTHOMOTUKU. CTpenTOMHUIMH U Jpyrue
AMHUHOTJIMKO3UIHBIE AHTHOMOTUKHU. [lypoMHIIMH ¥ MeXaHW3M 'TypOMHUIIMHOBOW peakimuu'.
OPUTPOMULIMH U APYrHe MaKPOIUIHbIC AHTUOUOTHUKH.

48. XnopambeHHuKoa u ero ananory. [1onHbIi cuaTe3 Xs1opamgeHnKoa.

49. Bwuramuubl. McTopHus OTKpBITUS BUTAMUHOB M HX POJIb B (DYHKIIMOHUPOBAHUU
OpPraHM3MOB YEJIOBEKa W KUBOTHBIX. BOJOpacTBOPHMBIE M KHPOPACTBOPHUMBIE BUTAMUHBI.
BuTtamuHbI 1 KOEpMEHTHI.

50. Buramma A. CtpoeHue, OHOJOTHYECKAs pPOJIb W HW30MEpH3AIMs B IPOIECCEe
¢byHkunoHupoBanusi. KapoTHHOUIBI KaK UCTOYHUKU. PeTnHOeBast KucioTa u ee OMojoruyeckas
poOJIb.

51. Butamun Bi, TtnamumHmoHodochar UM KokapOOKcuiaza; HX  poib B
JeKapOOKCUIMPOBAHUY 0-KETOKUCIIOT, U JIedeHne 00s1e3Hu Oepu-oepu.

52. Butamun B: (pubo¢rnaBun) u ¢raBuHOBBIE KO(MEPMEHTHI, y4aCTHE B CHUCTEMax
OKCH/1a3 U JIETUIPOTeHa3.

53. Butamun B3 (manToTeHOBas kHcioTa), KOQepMEHT A M ero OMOCHHTETHYEeCKas
pOJIb.

54. Buramun Bs (amanun) u HuanmHamug, ero kodepmeHtsl (NAD u NADP) u ux
POJIb B COCTaBE OKCUAOPENYKTa3; OMOCHHTE3 HUALIMHA.

55. Butamun Bs (amepmuH), ero ¢opmbl - TNHPUJIOKCHH, MUPHUIOKCAIb U
NUPUAOKCAMUH, W KO(MDEPMEHTHl - MHPUIOKcaTb-9'-pochar W mupumokcamuH-5'-hocdar;
y4JacTHe B Ipolieccax OMOCHHTE3a aMUHOKHUCIIOT U JIMITH/IOB.

56. Bwutamun By ((onmeBas kuciora), ero KOHbIOTATHl C TIYTAMHHOBOW KHCIOTOW M
TeTparuapodonrenas kuciora. X ponp B mepeHoce OJHOYIIIEPOAHBIX paauKkaioB. JleueHue
aHeMUil U JTyuyeBoil 6oyie3HU. AHTAaroHUCTHI (OMEBOM KUCIOTHI (AMUHONITEPUH U METOTPEKCAT)
JUIS JIEYeHUsl JIEHKO30B U JielikeMuil. KOMIOHEHT (oaneBoi KHCIOTHI - M-aMHUHOOEH30MHas
KHACJIOTa KaK BHTaMHUH JUISI MHKPOOOB. McTopusi OTKpHITHS W TIpUMEHEHHE CYJIb(aMHUIHBIX
IpenapaToB Kak MEpPBBIX XUMHOTEPANEBTHUYECKHX CPEACTB Uil OOphObI ¢ MHGPEKIMOHHBIMU
3a00JIeBaHUSMHU.

57. ButamuH Bi2 (oxcukoOamamMuH) M ero KopepMeHT - Kobamamui, uUX Ouo-
JIOTUYECKasi PoJib M TMPUMEHEHHE st OOpbOBI ¢ 3a00JIEBaHUSMHU KPOBETBOPHOM CHCTEMBI.
bnu3ocThk miiaHapHBIX CUCTEM KOPpPHHA U OpQUHA.



58. Butamun C (ackopOMHOBasi KHCJIOTAa): CTPOEHHUE, PEAKIMOHHAs CHOCOOHOCTb,
TayTOMEpHs U OUOJIOrn4ecKas poib. MeTo 1bl MPOMBIIIIICHHOTO ITOJIy4YEHUS.

59. Butamumuel D w wux mnpoBuTamuHbl. MexaHm3Mm OuocuHTe3a. JleiicTByromue
THJIPOKCUIIMPOBaHHbIE GOpMbl. bronorudeckas posb.

60. Bwuramunsl E (Toxodepoisr) u nocienctsust E-apuramunosa. Buramun H (6uoTtun)
U «aKTUBHBIN KapOokcum». Buramunsl K 1 HopMannzanus cBepThIBaHUS KPOBH.

61. Butamunaer Q (YOMXMHOHBI) B pETYJSIIMM TPAHCIOPTA dJCKTPOHOB U
OKHCIUTENBHOTO (ochOopunupoBaHus.

62. Tepnensl u teprneHounsl. Knaccudukanus. MoHO- U OUIMKINYECKUE TEPIICHBI.
@parMeHT u30npeHa B CTPYKType TepneHoB. MuplieH, JMMOHEH. TepreHouasl (MEHTOI,
KapBOH, TyWoH). Ilunan, Gopnan, menran. Cxunupgap. Kamdopa. ConpsikeHHBIE MOIHEHBI:
CKBaJICH, KApOTUHOMbI, BUTaMUH A. Kayuyk.

63. 35.Crepounsl. CTepoupl Kak TETpAlMKIMYECKUe TpUTeprieHbl. OCHOBHBIE dTarbl
ux 6uocuHTe3a. X0NeCTepuH U PACTUTEIbHBIE CTEPUHBL: CTPYKTYpa U Onosiorudeckas GyHKIus

64. OKemunele KHCIOTBI Kak MPUPOIHBIE JIETEPreHTH.. BHOCHHTE3 B TEYCHH U
6uonornyeckas poib. Mcrnonb3oBanue B OMOXMMUU U OMOOPIaHUYECKON XUMUH.

65. IlporectepoH: OMOCHHTE3 M OMOJIOTHYECKAs POJIb MPH OBAPUATBHO-MEHCTPYaIbHOM
rukie. CHHTeTHYeCKHEe aHaJIOTH U KOHTPALlENITHBBI.

66. IloioBBIE TOPMOHBI: 3CTPOTEHBI U AHIPOTEHBI. bUOCHHTE3 M OHONIOTHYECKast POJIb.
OCOOeHHOCTH CTPYKTYpPbl M OHOJIOTMYECKOM AaKTMBHOCTH 3CTPOT€HOB (3CTPOH, 3CTPUON U
ACTPAIMON), CBS3b C AKTHBHOCTHIO (DOJIMEBOM KHCIOTHI W TporecrepoHa. [lomHbId cUHTE3
sctpoHa 1o ToproBy. CUHTETHUECKUE aHAPOTeHHbIE MTPENapaThl, aHAOOIUKH.

67. TOpMOHBI KOpHI HAAMOYEYHUKOB: TIIIOKOKOPTUKOHIBI M MHHEPATOKOPTHKOUIBI.
buocunTe3 0CHOBHBIX IpezacTaBuTeneil u Guonorunyeckoe 3HaueHHe. CUHTETUYECKUE aHAJIOTH U
WHTUOUTOPBI.

68. CepaeuHble TVIMKO3U[bl, CTEPOUIHBIC CAOHMHBI M ankanougsl. CTpyKTypa
OCHOBHBIX IIPEJICTaBUTENIEH U OMOJIOrMYECKOEe 3HAaUCHHUE.

69. Oco0eHHOCTH peleniiy CTEPOUTHBIX TOPMOHOB.

70. HeiipoMenuaTtopsl W TOPMOHBI - TPOW3BOJHBIE AMHUHOKHCIOT W TENTHIOB.
Crpoenue u GpyHKIMOHANbHAs posib. [IpeacTaBienue o nepenaye HEPBHOTO UMITYJIbCA.

71. ®epoMOHBI M TOPMOHBI HACEKOMBIX, HHCEKTHUIMIbL. DEpOMOHBI W TIOJOBBIC
aTTpaKTaHTbl HaceKOMbIX. VcTopuueckuil odepk. buonoruueckas posib U NpUMEHEHHE.
bomb6ukosn. FOBeHUIbHBIE TOPMOHBI HACEKOMBIX M UX POJIb B OHTOTeHe3e. Pocopoprannyeckue
uHcekTULuAbL. [Tuperpounsl.

72. DUTOTOPMOHBI U JPYTUE PETYIATOPHI Pa3BUTHS pacTeHUH, GyHTHIUABI. OCHOBHBIC
(UTOrOpMOHBI: HMHAOIWIYKCYCHas KHUCIOTa W €€ NPUPOAHbIE AaHAJOrH, TuOOepesIuHBbI,
LUTOKUHHUHBI, a0CIM30Basi KUCIOTA, 3TUJIEH, OpacCHHbl U ojurocaxapuHbl. OCOOEHHOCTH HX
CTpOEHHUsI U COAJaHCUPOBAHHOTO JIeHCTBHUA Ha (HU3UOJIOTHI0 pacTeHuil. [lpyrue npupojHbie
PEryJsITOpbl pa3BUTHUS pacTeHUH, (PUTOATIEKCUHBI.

73. T'epOuumIbl peryasTOPHOrO TUIA, BO3JEHCTBYIOIIME Ha TOPMOHAJIbHBIE (DYHKIIUH
UHAOIMIYKCYCHON KucnoThl. 2,4,5-T u mpoOiema CynepIKOTOKCHKAHTOB psiia JMOKCHHA.
['epOuruabl - THTUOUTOPHI POTOCUHTESA.

74.  O®yuarunuasl. [Ipenapatbl KOHTAKTHOTO M CHCTEMHOTO JIEHCTBUS.

75. Toxcunbl. TOKCHHBI 3€MHOBOJIHBIX W pbl0. TOKCHHBI BBICHIMX pacTeHUH U
HACEKOMBIX.

76. MukoTokcuHbl. TOKCHHBI CHHE-3€JIEeHbIX Bogopocieil. Mcnonb30BaHne TOKCHHOB B
OHoOpraHNYecKOi XUMUU U HEUPOPHU3NOJIOTHH.

Pa3paborumnkmn:

(‘v 67/ Lebew ) K.X.H., JIOIIEHT Onenpmteiid O.A.

¢ fnoonuce) (3aHUMaeMas OANCHOCHb) (unuyuanvl, pamunus)




IIporpamMma cocraBineHa B coorBercTBUM ¢ TpeboBanusimu PI'OC BO u yuerom
pekomenganuii [ITOOI1 no HanmpaBIeHHIO TOJATOTOBKH.

[IporpamMma paccmoTpeHa Ha 3acelaHud Kadeapbl TCOPETHUECKOH U MPHUKIAIHON
OpPraHWYECKON XMMHUH U TIOJMMEPHU3AIIMOHHBIX IMPOIIECCOB

[Tporokon Ne 07 ot «29» ampens 2021 .

3aB. kadenpoii %g/ Cobeu ): OnenpmteitH O.A.

Hacmoswas npoepamma, me mooicem Ovimvb 60cnpouszsedena HU 6 Kaxou ¢hopme 6e3
nPeosapumenbHo20 NUCbMEHHO20 paspeueHus Kagheopvl-paspadomyuxa npoepammol



