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. HEJIM U BAJJAYU JUCHUTIJIMHBI (MOAYJIA)

Ienamu oCBOCHUS TUCUUIUIAHBI SABJISIIOTCS:

— (OpMHUPOBAHHE CHCTEMHBIX 3HAHUN O 3aKOHOMEPHOCTSIX B XHUMHUYECKOM TIOBEICHUU
OCHOBHBIX KJIACCOB OPraHUYECKUX COCMHEHUN BO B3aHMOCBSI3U C UX CTPOCHUEM, YTO MO3BOJIUT
UCIIOJIB30BaTh STH 3HAHMS B KAueCTBE OCHOBBI MPU H3YyYEHUU HA MOJICKYJSIPHOM YpOBHE
MPOIECCOB, MPOTEKAIOIINX B )KMUBOM OPTraHU3ME;

— O3HAKOMJICHHE C MPOCTPAHCTBEHHBIM M 3JEKTPOHHBIM CTPOCHHEM OpPTraHUYECKHX
MOJIEKYJI M XMMHUYECKUMH MPEBPAIICHUSIMU BEIIECTB, SBIISIONIMXCS YYaCTHHUKAMU IPOLIECCOB
JKU3HEICSITSIIBHOCTH, B HETIOCPEJACTBEHHOM CBSI3U C MX OMOJIOTHYECKOH (DYHKIMEH, CTpOSHUEM U
XUMUYECKUMH CBONCTBAMH OCHOBHBIX KJIACCOB OWOJIOTMYECKHM Ba)XKHBIX OPraHUYeCKUX
COCIUHEHUN,

— YMCHHUE aHAJIM3UPOBATH JIUTCPATYPHBIC U OKCIICPUMCHTAJIbHBIC JaHHBIC,

— (opmupoBaHue 0OMIEKYTBTYPHBIX U TPOPECCHOHATBHBIX KOMIIETEHITHH.

3aoauu oucuyunauHblL:

— (opmupoBaHuE y CTYZICHTOB OCHOB €CTECTBEHHOHAYYHOU KapTUHBI MUPA;

— 03HAKOMJICHHE CTYJICHTOB C OCHOBHBIMU TIOJIOKEHUSIMU TEOPHUH IIPEAMETA,
OCHOBHBIMH (DU3HUYECKUMHU U XUMUYICCKUMHU CBOUCTBAMH OMOJIOTMYECKH AaKTUBHBIX OPTaHUYEeCKHIX
COEJIMHEHUII,

— cdopMHpOBaTh HABBIKU PAOOTHI C MPUPOJAHBIMU OOBEKTAMHU C YUETOM OCOOEHHOCTEH
aHaJii3a MOJMKOMIIOHEHTHBIX CMECeH;

— YMEHUE COOTHECEHUSI CBOMCTB OPraHUYECKOT0 COSAMHEHUS C €r0 CTPYKTYPOil;
WCIIOJIb30BAHUS  PAIlMOHAIIBHOM CXEMbI TPU BHIOOpE aNropuTMa OIpPEACNICHUs] COCTaBa u
UISHTU(DUKAIIMN COCUHEHUNM B 3aBUCHUMOCTH OT IPHUPOJBI BEIIECTB U UX KOJUYECTBEHHOTO
COJIEpXKaHUSI.

II. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. JlanHas ydeOHas JUCHMIUIMHA BXOJAUT B YHCIO OO0s3aTENbHBIX JUCIUILIMH
ANIEKTUBHOW 4acTH y4eOHOTO IIIaHa.

2.2. Ing W3y4yeHHUs JTUCLUUIUIMHBI HEOOXOAMMBI KOMIETEHLUH, CHOPMUPOBAHHbBIE B
pe3ynbTare o0ydeHus Ha 1-2 Kypcax XUMHUYECKOTo (pakymbTeTa.

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

I1l. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA JTUCHUITJIMHBI

[Ipouiecc ocBoeHUsT JUCHUIUIMHBI HampaBieH Ha (QopMHpoBaHHE KOMIETEHIIUN
(ameMeHTOB crenyronux komrereHnuii) B cooreTcTBun ¢ ®I'OC BO u OIl BO no nanHomy
HaIlpaBJIEHUIO MOATOTOBKHU:

Ilepeyens nuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHs 10 JUCHUILIHHE (MOYJ110),
COOTHECEHHBIX ¢ HHIAMKATOPAMH JOCTHKECHUS KOMIIETCHIINH

HNuauxkaropsl
Komnerenuns . PesynbTaTsl 00yyeHus
KOMIeTeH Ui
[1K-6 [1K-6.1 3HaeT TeoOpeTHUECKHEe OCHOBHI 0a30BbIX
CrniocobeH NpUMeHATh OCHOBHBIE XUMHUYECKHUX JUCIUILTIH
€CTeCTBEHHOHAYYHBIEC 3aKOHBI U (HeopraHWYeCcKOH, OpraHMYECKOH,
3aKOHOMEPHOCTHU Pa3BUTHUS aHAJTUTUYECKOU, (PU3UUECKON XHUMUH,
XUMHAYECKON HAYKH TPHU aHAIH3E XVUMHHU BBICOKOMOJIEKYJISI PHBIX
MOJTyYSHHBIX PE3YJIbTaTOB COCIMHEHUH, XHMUYECKHX OCHOB
OMOJOTUYECKHX MPOIECCOB.) M CIIOCOOBI
WX UCTIOJIH30BAHUS TIPU PEIICHUN
KOHKPETHBIX XUMHUYECKHUX 3a7a4




IV. COAEP)KAHUE U CTPYKTYPA JTNCHUIIJIMHbI

TpymoeMKOCTh TUCHUIUIMHBI COCTABIAeT 3 3a4eTHBIX eauHuIsl, 108 yacos.
dopma MpOMeKyTOUHON aTTECTAIMN: 3a4eT

4.1 CopepxaHue QJMCHUIJIMHDBI, CTPYKTYPHMPOBAHHOE 10 TEMaM, ¢ YKa3aHHeM BH/I0B
YueOHBIX 3aHAATHI U OTBEICHHOI0 HA HUX KOJIUYEeCTBA aKaleMHYEeCKNX YaCOB

Bussl yueOHOIT paboTHI, BKIIOYAst
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Paznen 1.
A YcTHOE
AMMHOKHCIOTEI, cobecer
1 | menTuabl, OCNKHU.. 6 6 2 6 "
Mpe3eHTAINH
Knaccudukanms,
JIOKJIAZI0B
OHMOJIOTUYeCcKast POJib.
Pasznea 2. Hykieo3unsl
H ieomamylf: a yernoe
K colecen.,
2 | HyKJICMHOBBIE KHCIOTHI. | 6 6 2 6
MIPE3CHTALUN
I'ennas u GenkoBas
IOKJIAJIOB
WHKCHEPHSI.
Pasznen 3. Yriesoasl u
A A YcTHOE
TIIMKOKOHBIOTATHL. cobecen
3 | Ocobennoctn 6 4 2 6 ”
o MIpe3eHTAINH
CTPYKTYpPHOM
JIOKJIAZ0B
OpraHu3aIyHy.
Paznea 4. Jlunuae — YcTHOE
KJIETOYHBIE cobece.
4 6 4 | 2 2 | 6 o
OMOpPEryJSATOPHI. Mpe3eHTAINH
JIOKJIAZ0B
Paznen 5. YcTHOE
Buonornueckue cobece.
5 6 6 | 2 2 | 6 o
MeMOpaHBbI IIPE3EHTAlNN
JIOKJIAI0B
Paznea 6.
HuskoMonekyisspabie YcrHOE
OHOPETyISATOPHI. colecen.,
6 | Ankamnoumsl, GEHOIBI, 6 8 8 2 13 MPE3eHTAlUU
BUTaMHUHBI, TEPIICHBI, OKJIAJIOB
cTepoubl, GeppoMOHBHI, KomnnokBuym
TOKCHUHBI, aHTHOMOTHKH.
IIpomexxyTouHas
P Y 51 2 3auer
arrecranus
HToro uacos 108 34 18 51 8 43




4.2 T1naH BHeayAUTOPHOIi CAMOCTOSITEIbHOM PadoThl 00y4AKIMXCS M0 TUCHUIINHE

CamocrosrenbHas paboTta

Y4eOHO-METOIUUECKOE

o6yqa}oumxc>1 oOecreueHre CaMOCTOSITENLHOM
Ceme Haspanue Biix 3atpa Orenoumoe paboThI
pasnena, Cpoku | TbI
CTp CaMOCTOATEC CpEACTBO
TEMBI o BBIITOJIHC (BPEME
JIbHON
HUs HHN
paboThI
(dac.)
6 [Pasmenl. Pa6ora ¢ 1-18 43 | TlpesenTtarus |1. Koanenko, JIeoHus
AMHHOKHCIIOTHI, |TUTEpaTypoi, HeAems W MOKNay  |BIaaMMUpOBHUY.
MIeNTHBL, OSNIKU. |MaTepHaIoM Broxnmudeckre OCHOBEI XUMUH OHOJIOTHY
Knaccuduxanusi, |nexmuit ©CKH aKTUBHBIX BemecTB [ Tekct: |/
OHOJIOTHYECKas Jleonnn Bnagumuposuu KoBanenko. -
poJIb. ITonroroska k Mocksa : Jlaboparopus 3HaHui1 (panee
Paznen 2. KOJJIOKBUYMaMm "BMHOM. JlaGoparopus 3Hanuit"), 2015. -
Hyxneosunpl, U YCTHOMY 228, [1]c. [1] c. : mm. ; 22 cm. - (YueOHUK
HYKJIECOTHIBI M |COOECEJ0BaHHIO JUIS BBICIIEH IIKOJBI). - Pexkum moctyma:
HYKJICUHOBBIE OBC "U3narenscto "Jlans". - Heorpanuu.
kucnotel. ['ennas [[Toaroroska noctym. - bubnumorp.: ¢. 229. - Tlpeam.
1 GenkoBast Mpe3eHTaNU I yKas.: ¢. 224-228. - ISBN 978-5-9963-
HHKCHEPHSI. 1100-2 :
Pa3znen 3. 2. TumoxwuH, Bopuc
VYrneBonbl u Bacunbesnu. [Tpuknagnas xumus [Tekcr] :
TIIMKOKOHBIOTaThI yueb.-meton. mocobue / b. B. TumoxuHn, B.
. Ocobennoct JI. Muxaiinenko ; peu.: B. H. Kmwxnses, A.
CTPYKTYpHOH A. Ky3nenosa ; MpkyTckuit roc. yH-T,
OpraHu3allny. Xum. ¢ax. - 2-¢ U31., UCTp. U JIOIL. -
Pa3nen 4. Wpkyrek : U3n-Bo UT'Y, 2012. - 107 c. : wi.
JIumvet — ; 20 cm. - bubmumorp.: c¢. 107. - ISBN 978-5-
KIICTOYHBIE 9624-0675-6 : 5k3. 21
OHOpETyIATOPHI 3. TumoxuH, bopuc
Paznen 5. BacunbeBuu. JlekapcTBEeHHBIE CpEACTBA
Buonorunueckue [Texcr] : yueb. mocobue / b. B. Tumoxus,
MeMOpPaHbI O. A. DnenmsiTeiiH ; pen.: A. B. VBaHoB,
Pasznen 6. A. T. Ilpoiinakos ; UpkyTckwuii Toc. YH-T,
Huskomosexkysp Xum. dak. - Upkyrck : U3n-so UT'Y, 2013.
HBIC - 146 c. ; 20 cMm. - bubauorp.: c. 97.
OUOPEryISTOPHI. - ISBN 978-5-9624-0803-3 :3x3. 20
AnKanousl, 4 Tumoxun, bopuc
(eHombI, Bacunbenu. [lpuknagnas xumus [ Tekcr)
BUTaMUHBI, : yue0. - meron. mocobue / b. B. TumoxuH,
6 [repmentl, B. JI. Muxaiinesko ; UpkyTckuii roc. yH-T,
CTEepOUIBI, Xum. ¢ak. - Upkyrek : Uzg-so UT'Y, 2011.
(deppOMOHEI, - 105 c. : mi. 5 20 cm. - bubmumorp.: ¢. 105. —
TOKCHHBI, :9k3. 10
AHTUOMOTHKU. 5. ConpareHkoB, AHATOIUN
Tumodeesunu. [TecTurumas
U perynsaTopsl pocta. [IpuknanHas
opranuueckas xumust [ Tekct] : HayuHOE
m3nanre / A. T. Congarenkos, H. M.
Komnsinuna, Jle Tyan Ans ; Poc. yH-T
JIpYy’KOBI HapoI0B. - M. : BuHOM.
Jla6oparopwust 3Hanwmii, 2010. - 223 ¢. : ui. ;
24 cM. - (bubnuoTeka KiIaccuuecKoro
yHUBepcuTeTa). - bubnumorp.: c. 210-211. -
[peam. ykas.: c. 212-219. - ISBN 978-5-
9963-0202-4 : k3. 1
06111351 TPYAOCMKOCTb CaMOCTOSITEIIbHOM 43
paboThI MO TUCHUIUIMHE (4Yac)
N3 Hux 00bemM caMOoCTOSTENbHON paboThI
C HCIT0JIBb30BAHUEM 3JICKTPOHHOTIO 43

06yqe}mﬂ U JUCTAHIIUOHHbIX
o0pa3oBaTe/IbHBIX TEXHOJIOTHH (4ac)
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4.3.Conep:xanue yueOHOro matepuana

TpynoemkocTs
TUCILAIUINHEL 3
(3.e.)
Haumenosanue | BBEJIEHHUE
OCHOBHBIX XuMust OMOJIOTHYECKH aKTHBHBIX coeMHEeHUN. [Ipeamer, 00beKThI
pa3aenon M3YYEHUS U METOJIbl UCCIIeI0OBaHus. bruonoaumepsl u
(MopyIieit) HU3KOMOJICKYJISIPHBIE OMOPEryasiTOpbl. MECTO XUMHH OHOIOTHUYECKU

AKTUBHBIX COCTMHCHHUH CPeI XMMHUYECKUX ¥ OMOJIOTHYECKH HAYK, €€
OCHOBHBIC 33J1a4H.

1. AMHHOKHCJIOTBI, NENTHABI, 0eJIKN

1.1.AMunokucaorbl. Homenknarypa, ctpoenue. ['enernuecku
KOJIMpYEMble aMUHOKHUCIIOTHI. OnTUYECKas U30MEpHUs 0.-:aMUHOKHUCIIOT.
KucaoTHO-OCHOBHBIC CBOMCTBA. XMMHYSCKHE CBOMCTBA. METOIBI CHHTE3a
aMHHOKHCIIOT.

1.2.11entuasl. [Ipupona nentugHoM cBsi3u. ['oMOI€THBIE U T€TEPOJETHHIC
TIETITU/IBI, IeTICUTICTITU b, JINHEWHbIE U ITUKITNYECKUE TIeTITHIBI.
Honodopsr.

Crpykrypa 1 (yHKIUS OHOOTHYECKH aKTUBHBIX MENTHA0B. [lenTuabie
TOPMOHBI B puM3UHT-(akTopbl. Heliponentuasl. [Ipeacrasnenue o
MIENTHIaX HEMPOTPAHCMUTTEPAX, HEHPOMOYIATOPaX, KOHHEKTOPAXx.
NmMmyHOoakTHBHBIE IeNTU B [lenTHaHbIE TOKCUHBI U @aHTHOMOTHKHU.
[TenTuapl Kak JE€KapCTBEHHBIE CPEACTBA.

XUMHYECKUN CUHTE3 MENTUI0B. MeTo bl 3aluThl PYHKITMOHAITBHBIX
rpynit. Co31aHue NenTUIHON CBA3U: METO/Ibl CMEIIaHHBIX aHTUAPU/IOB,
aKTUBHUPOBAHHBIX 3(PUPOB, KAPOOAMUMUIHBIN U KapOOKCUAHTUAPUIHBIN
MeTo bl KoHJeHcanuu. [IpencraBienne o 0JI0YHOM U CTYIIEHYaTOM
cuHTe3e nentuoB. [IpoGnema panemusanuu. TBeprodazHblil CUHTE3
MENTUIOB.

1.3.IlepBuynasi cTpykTypa 6ejkoB. OOmias cTpaTerus onpeaeneHus
CTPYKTYphI O€KOB. AHAJIN3 aMUHOKHCIOTHOTO cocraBa. Onpenenenue N-
1 C-KOHIEBBIX aMUHOKHCIIOTHBIX OCTaTKOB. PparMeHTanus
MOJIUMIENTUAHON 1eny. PepMeHTAaTUBHBIE METO bl TUAPOIIN3A.
Orpanun4eHHbII NpoTeoNn3. XUMUYECKUE METOBI PACLIETICHUS
MOJIUMIENTUAHOM 1IETH 110 OCTaTKaM METHUOHUHA, TpUNTO(daHa, IUCTENHA U
o cBsa3siM Asn-Gly u Asp-Pro. IlocnenosarensHas aerpaaanus 6€1KoB Mo
MeTtony Dnmana. Onpenenenre aMUHOKUCIIOTHON TOCIEA0BaTEIbHOCTH
0eJKa ¢ MOMOIIBI0 ABTOMAaTHUECKOTO CEKBEHATopa. AHAIN3
pacmooKeHus Cyab(IUIPHIbHBIX TPYII U JUCYIbGUIAHBIX CBS3EH.
Hcnonp30Banne Macc-ClIEKTPOMETPUU TIPU ONIPEAEIEHUH IEPBUYHON
CTPYKTYpHI enTuaoB. CiokHble OEJKH: TIUKO-, JIUI0-, HYKJI€0-, XPOMO-,
dbocdo- 1 MeTaIIONPOTEHHBI.

1.4.Xumu4veckasi Mogupukanus 60eJK0B. 3a71a4uu, peLIacMble C
MTOMOIIIbI0 XUMHUYECKON Momupukanuu. Crnerududeckas MOIUGUKAIUS O
,E-aMUHOTPYMII U 0.-, 3-, Y-KapOOKCUIIbHBIX I'PYIII B O€NKax.
Moaudukanmst OCTaTKOB TUCTHIMHA, METHOHHWHA, THPO3UHA, TpUNTO(haHa,
nucrenHa. budyHkimonaneHble peareHThl. BBenenue GpuyopeceHTHBIX,
cnHOBBIX U (hoToadPuHHBIX MeTOK. MeToibl neHTUhUKAUN




MOIU(PHUIIMPOBAHHBIX AMHUHOKHCIIOTHBIX OCTATKOB. brocnenuduyeckas
Moaudukaims 6eIKoB.

1.5.IIpocTpaHcTBeHHAsi CTPYKTYPA NENTHAOB U 0eJIK0OB. DJIEKTPOHHOE
CTPOCHHE U KOHPUTYpAIUs NENTUIHOW CBSA3H. THITBI B3aUMOICHCTBHH,
OIpeAEIAIONIME IPOCTPAHCTBEHHYIO CTPYKTYPY NOJUIIENTHI0B. CBS3b
IIPOCTPAHCTBEHHOU CTPYKTYPhI O€JIKa ¢ MOCII€A0BATEIEHOCThIO
AMUHOKHCIIOTHBIX OCTaTKOB. POJIb MOJIEKYIISIPHBIX LIAIIEPOHOB.
BropuuHas cTpykTypa nentuaoB U OeNKOB. 0-CIMpallb, B10-CIUPAb,
napajiesibHasi ¥ aHTHIIapaJuiebHas B-CTPYKTYpBI, 3-U3ru0, Ipyrue TUIIBI
PEryJsipHbIX CTPYKTYp noaunentuaHoi nenu. Ilpeacrasnenue 06
OIpeieIEHUU BTOPUYHOM CTPYKTYpPbI OJUIENTHIOB METOAAMHU
KpPYrOBOT'O TUXPOU3Ma U TUCIIEPCUH ONITUYECKOI0 BPAIIEHUS.
CBepxBTopuyHas CTpykTypa OenkoB. [loHsTHE O TOMEHAX.

Tperuunas crpykrypa 6enkoB. [IpeacraBnenue 06

W3Y4EHUHU MPOCTPAHCTBEHHOI'O CTPOECHMS MENTUAOB U OEIIKOB METOJaMU
PEHTIE€HOCTPYKTYPHOT'O aHAJIM3a U SJIEPHOT0 MarHUTHOI'O pe30HaHCca.
JlenaTypanus u peHaTypanus.

UYerBepTuuHas cTpyKTypa 0eskoB. [Ipumepsl cyObeIMHUYHBIX CTPYKTYP.
Mertoab! HccieJ0BaHUS YeTBEPTUUHOM CTPYKTYPBHI.

1.6.buosiornyeckasi poJib 6ejkoB. depmentol. Knaccudukarusi.
[IpencraBnenne o 6bnokartanuse. [[puHIHITEI hepMEHTATUBHON KHHETHKH.
WHruburops! u akTUBaTopbl (hepMeHToB. DAKTOPHI, BIUIOIINE HA
(bepMeHTaTUBHYIO aKTUBHOCTD. [loHsATHE 00 aKTHBHOM 1eHTpe. DepmeHT-
cyOcTpaTHblii Komiuieke. OyHKIMOHABHBIE TPYIIbI AKTUBHBIX LIEHTPOB
(hepMeHTOB Ha NMpUMEpe XUMOTPHUIICHHA, JTIN30IMMA, KApOOKCUTIETITHIa3hI
A. IlprunHBI BBICOKON KaTaIUTUYECKON aKTUBHOCTU U MEXAHU3M
NeCcTBUS (PEPMEHTOB.

benxu-ropmonsl. MexaHu3M JeicTBUS MENTUAHO-0EIKOBBIX TOPMOHOB.
CtpyKTypa U CBOMCTBA aJICHWIATIIMKIIA3HOW crucTeMbl. THCYIHH,
TOPMOHBI pocTa. [ TMKONPOTEeNHOBBIE TOPMOHBI aieHOrunodu3a.

benku cuctemsl remoctaza. Cuctema cBepThIBaHUS KpOBU. IHTETpUHBI.
AHTHKOAryJIHTHI U PUOPUHOIUTHKH.

JIBurarenabHble U CTPYKTYpHBIE O€TKU. beraku MBI M COeAMHUTETBHBIX
TKaHEH. AKTOMHO3MHOBBIM KOMILIEKC. Tpornonunsl. benku
OaxTepuanbHON cucTeMbl noaBMkHOCTU. DnaremunH. benaku uTockeneTa.
Konnaren, kepatuH, puOpouH.

Peuenrtopusie 6enku. baktepuopononcut. 3pureabHbIA POAOIICHH.
AUETUIIXOJIMHOBBIH pelenTop MOCTCHHANTUYECKUX MEMOpaH.
Tpancnoptabie 6enkn. AT®a3sbl. [{utoxpom C, reMmorino0ruH, MUOTIIOOHH,
CBIBOPOTOUHBIN aIbOYMUH, crieliupuueckre ri1o0yIuHbI CHIBOPOTKH.
benku-TokCMHBI MUKPOOHOTO U PACTUTEIBLHOTO MTPOUCXOXKICHHUS.
300TOKCHHBI. HEHPOTOKCHHBI KaK MHCTPYMEHTHI H3yYEHHSI MEXaHU3MOB
HEPBHOW MTPOBOAUMOCTH.)

2.HykJ1€03u/1b1, HYKJI€O0TH/bI U HYKJICHHOBbIE¢ KHCJIOThI
2.1.HykJ1eo3u1bl ¥ HYKJICOTH/bI KAK KOMIIOHEHTH! HYKJIEHHOBBIX
KHCIIOT, UX HOMEHKJIATypa, CTPYKTYpa, CTEPEOXUMUS, PU3NUECKUE U
XUMHUYECKHEe CBOWCTBA, OnocuHTe3. TayToMepHbie (hOPMBI Q30TUCTHIX
OCHOBaHUI. MUHOpHBIE KOMIIOHEHTBI HYKJIEMHOBBIX KMCIIOT: [IpupoHbIe
MOJIM(UKAIMH TYPUHOBBIX M MUPUMHUANHOBBIX OCHOBAaHUN. XMMUYECKHE




MoauuKaIuu caxapo-GpochaTHOTO 0OCTOBA HYKJIEMHOBBIX KHCJIOT;
cBoiicTBa (PochopoTHOATHBIX U METUIPOCHOHATHBIX AHATIOTOB.
Hykiieotnpl BHE HyKJIIEMHOBBIX KUCIIOT: aJcHO3UHTpU(ochaT Kak
YHUBEPCAJIBHBIN aKKyMYJIITOpP SHEPTUH B KIIETKE.

2.2.IlepBruHasi CTPYKTYpa HYKJIEHHOBBIX KHCJIOT. MEXHYKIEOTHIHbIE
1 N-rIMKo3uaHbIe CBSA3H, CXOACTBO U PA3JINYUE UX CBOWCTB B COCTABE
JHK u PHK. ITonspHOCTE MEKHYKICOTUIHON CBSI3U U
MOJINHYKJICOTUAHOM 1eny. OnpeneneHne NepBUYHON CTPYKTYPBI
HYKJIEMHOBBIX KUCIOT. Pal0akTHBHOE ¥ HEPAJIMOAKTUBHOE MEUEHUE
HYKJIEMHOBBIX KUCIIOT. MeTos Makcama-I unbepra (xumuyeckoe
CEKBEHHpOBaHME). MeToa nuae3okcutrepMuHaTopoB CaHrepa
(bepmeHTaTHBHOE CEKBEHUPOBAHKE). AHAIN3 MepBUYHOM CTpyKTypsl PHK
(ucnonb3oBanue kJIHK u npsimbie METOIbI ¢ IPUMEHEHUEM
(bepMeHTaTUBHOM U XUMHUYECKOU Aerpanauun). HepaguoaktusHoe
MEYEHHE HYKIEMHOBBIX KUCIOT. ABTOMATHU3alMsI CEKBEHUPOBAHUSI.

2.3.BTopu4Hasi CTPYKTYpPa HYKJEHHOBBIX KHUCJIOT.
Pentrenocrpykrypusie uccnenosanus JJHK. IIpasuna Yapradda.
JBoitnas criupans JJHK o Yorcony u Kpuky u ee 6uonorundeckoe
3HaueHue. OCHOBHBIE TUIIBI JBOMHBIX cliupaliel (mpaBo3akpyyeHHbie A, B
u Ap., eBo3akpyueHHas Z). CTepeoXuMHUecKUe XapaKTePUCTUKU
MOHOMEPOB B COCTaB€ pa3InyHbIX THIOB AByXx1enoyeunbix JJHK.
OCHOBHbBIE XapAaKTEPUCTUKHU ABOMHBIX COUPAJICH: AT CIIUPAJIH, YIJIbl
CIIMPAJIBHOTO BPAILIEHHUs], HAKJIIOHA, KPEHa, IIPOIIeIuIep, CMELICHUE T1ap
OCHOBaHUI OTHOCHUTEIHLHO OCH CIIMpaliv, O0Jblas U Majas O0pO3JIKH,
n3ru0. XyrcTHHOBCKUE B3aMMOJICUCTBUS A30TUCTHIX OCHOBAHUM;
TPUILIIEKCHI HYKJIEMHOBBIX KUCIIOT U UX UCIIOJIb30BaHKUE B OMOJIOTHH.
JlenaTtypanus U peHaTypanus IBOMHBIX cripaineil. ['unepxpomus u
runoxpomusi. [ ubpuauzamus. Onuro- 1 MOJTMHYKICOTHUIHBIC 30HIbI KaK
MHCTPYMEHT UCCIIEI0BaHUS HYKJIIENHOBBIX KUCIO0T. CBepXcrupanu3amnus u
zanemnenue JJHK: cTpykTypHble XapakTepuCTUKU U OMOIOTHYECKas POJIb.
Ocobennoctu npocTpancTBeHHoM opranuzanuu JIHK B Gnonornuecknx
cucTeMax (B BUpycax, MPOKapHOTUYECKUX U DYKAPUOTUUECKUX KIIETKAX).
[TonsTHE O XpOMaTHHE.

2.4.]IHK kak HocuTesIb reHeTHYecKOi HH(popMmanuu. ['eHoM. DTansl
BOCITPOM3BE/ICHUS U pealIn3allii FTeHeTHYeCKOi nHpopMaluu:
peruIMKaIys, TPaHCKPUIILUS, TpaHcsuus. ['eHeTnyeckuit Koja: OCHOBHbIE
XxapakTepucTUKu. COBPEMEHHOE ONPE/EIICHNE TEHA.

2.5.11onsiTHE 0 TeHHOH MHKeHepHH. VICKyCCTBEHHBIN CUHTE3
HYKJIEMHOBBIX KUCJIOT. CHHTE3 Ha MOJMMEPHOM HOcHTene. [IMKImyHOCTh
CUHTE3a II0JIMMEPOB KaK OCHOBA I aBTOMAaTU3aluU. Beiaenenue,
OYHCTKA U UJIEHTU(UKALNSA CHHTETUUECKUX OJIUT0- U MOJIMHYKJIEOTH/I0B.

2.6.besakoBasi nHKeHepusi. /[Ba OCHOBHBIX HaIlpaBJIEHUS UCCIIEIOBAHUN
B OETIKOBOW MH)KEHEPUU: pallMOHABHBIN IM3aifH M HalpaBJICHHAS

OBOJJIIOL WA OEJIKOBBIX MOJICKYII. Metonant HaITpaBJICHHOI'O MyTarcHesa.

3. YrieBoapl U rNIMKOKOHBLIOTATHI




3.1.Monocaxapuabl. OnpeaeneHne U HOMEHKIATypa. AJbJ03bl U KETO3BI.
[TeHnTO03BI ¥ TeKCO3bI. JIMHEHHBIC U UKITHYECKUE (POPMBI MOHOCAXAPHIOB.
Crepeoxumus v KoH(popmalus MOHOCAXapu0B. AHOMEPHBIH LIEHTP: €ro
CTEPEOXHMHUsI, 0COOBIE CBOWCTBA THAPOKCUIBHOM TPYIIIIHI.

3.2.0aurocaxapuasbl. OnpeseneHne 1 HOMEHKIATypa. XUMUYECKUI U
SH3UMATHYECKUH CHHTE3 OJUrocaxapuaoB. MeTo bl U3y4eHUs! CTPOCHUS
OJIMroCaxapnu0B: XUMHUYCCKHUC, (bl/I3I/IKO-XI/IMI/I'-ICCKI/Ie, OH3UMAaTHYCCKHUC.

3.3.1loaucaxapuabl. OnpeneneHrne 1 HOMEHKIaTypa. MeToibl U3y4eHHst
CTPOEHUS MOJIUCAXAPHUIOB: XUMUUYECKHUE, (PU3NKO-XUMHUUECKUE,
SH3MMaTu4eckue. PacTuTenbHble onucaxapu/ipl: LEII0103a, Kpaxmal
(ammno3a u amuinonekTHH). [lonucaxapu bl AKUBOTHOT'O IPOUCXOXKICHUS:
[JINKOT€H, EKCTPAHbI, XUTHH, ININKO3aMUHOIJIMKAHBbI, FEIapUH.
buonornyeckue GpyHKINHU NOIUCAXapUI0B, JInnononucaxapuisl
OaxkTepuil.

3.4.I'nukonporennsnl U nporeoryimkanbl. Ctpoenue N- u O-yriaeBoaHbIX
nenen. buocunares N-nienei riamKonpoTeMHOB. Y TIIEBOIHbBIE LIENN
rnukodopuna, IgG, oBansOymMHHa, a1-KUCIOTO MIMKONPOTEHHA, MYLIHHOB.
Makpo- 1 MUKpOTeTepOoreHHOCTh. PeKOMOMHAHTHBIE TTTUKONPOTEUHBI.

3.5.I'nmuko3uaassl U IIIMKO3HIATPaHcepasbl. DK30- U
SHJOTIMKO3K11a3bl. VX UCII0JIb30BaHUE B U3YYEHUU CTPYKTYPBI U
(GYHKIIUH YTTIEBOJOB U TTTIUKOKOHBIOTaToB. OCOOCHHOCTH CTPYKTYPHOMH
OpraHu3aly MUKO3WITpaHc(epas U MEXaHU3M UX JAEUCTBHUS.

3.6.IleKTHHBI KJIETOK KMBOTHBIX. PerienTop renaTomnuToB, rajJeKTHHBI,
CEJIEKTUHBI, CUTJIEKH, KOJUIEKTHHBI. DYHKITUU JIGKTUHOB, YTIIEBO-
OEJIKOBOE B3aMMOICIHCTBHUE.

4.JIunuabl

4.1.CTpoenne n kiaaccupukanus aunuaoB. OMbUIIEMBIE U
HEOMBUISIEMbIE, IPOCTHIE U CIOKHBIE JUMUbL. PUZNKO-XUMUYECKUE
CBOMWCTBA JIMMHJIOB U UX OHosiornyeckue GpyHkuuu. Jiumuast
OuoJI0rn4eckux MeMOpaH 1 0M03(pPEeKTOPHBIE JTUITHIBI.

4.2.MeToabl uccie0BaHUS JUIMUA0B. MeTo/1bl BbIICIEHUS U
yCTaHOBJIEHUs cTpoeHus. Onpenenenue abCoMOTHON KOHpUTypauu
XUPAITBHBIX JIUTH]IOB

4.3.HeifTpaJjbHble JUNUABL. YTJIEBOAOPO/Ibl, BOCKH, TPUTIIULIEPHIBI.
Kupspl. ®ynkunu B opranusme. JKupel 1 Ipyrue JUnuasl B
MIPOMBIIIIEHHOCTH. XO0JIECTEPUH, €ro 0co0asi poJib B OpraHu3Me.
JlunonpoTenHsl KPOBH, UX QYHKIMH. JIUMas3el U Apyrue ruponassl.

4.4.KupHble KMCJ0TbI. HachlieHHbIE U HEHACBIIIEHHBIE KHUCIOThI, UX
OMOoCHHTE3, METa0OIM3M U OHOJIOTHYecKas poib. HesaMeHnMbIe JKUpHBIE
KHCIoThl. CriocoObl ocyiiecTBiIeHHs 0M03PPEeKTOPHON PYHKIINU KUPHBIX
KHCJIO0T, OCHOBHBIE MUIIICHU.




4.5.®ochoaunuabl. OCHOBHBIC U MUHOPHBIE (HOCHOTUIUABI, NX
OounocuHTe3 U Ouosornueckas poib. Pochonumnaszer Az, C, D, nokanuzanus
U peryJsiius akTUBHOCTH.

4.6.I' nukounuabl. [ TUKO3WIIUTIIMIIEPU/IBI, IEPEOPO3HIBI,
TaHrano3uabl. bruocuuTe3, GyHKIMH B OpraHu3Me. [ aHTTno3uabl Kak
pelenTOopHI.

4.7.IMnuabl — KJIEeTOYHbIe OuoperyasaTopbl. DakTop akTuBaLMKU
TPOMOOLIUTOB, TM30(hochaTrIoBast KUCIO0Ta, PochaTuIUITMHOZHUT,
nepamMubel v chuHTO3HHPOCHAT KaK OMOPETYISATOPH M BTOPUYHBIC
MMOCPEIHUKHU, OCHOBHBIC MUIIICHHU.

4.8.OxCHIIMIIHABI U OKUCIUTEIbHBIN METa00JIN3M MOJTHEHOBBIX KHUPHBIX
KHCJIOT, OCHOBHBIE (pepMeHThI. [IpocTarianannbl 1 TPOMOOKCAHBI,
JEUKOTPUEHBI, JIUTTOKCUHBI, TeNOKCUINHBI. OCHOBHbBIE MUILIEHU U TUIIBI
O6uosiornyeckoil akTuBHOCTHU. IIepoKcruIHOE OKUCIIEHUE JTUIIHIOB.
[TponykThl HEhepMEHTATUBHOM OKUCIUTEILHON TpaHchopmauu
HEHACBILIECHHBIX JKUPHBIX KUCIOT. [IpOTyKThl HEOKUCINUTEIBHOIO
MeTa00IU3Ma JKUPHBIX KUCIIOT. DHAOKaHHAOMHOUABI (aHAHAMU L, 2-
apaxuIOHOWITIUIICPHH ), OJIeaMU/I KaK 0M03((HEKTOPHBIE JTUTIHIBL.

4.9.MeToabl cuHTe3a JUNNAOB. [10THBIN U YaCTUYHBIA XUMUYECKUN
CHHTE3, (PepMEHTATUBHBIC METO/IbI. MOIU(DHUKAIIHS JTUITUIOB C IIETbIO
MOJIYYCHUSI PETIOPTEPHBIX BEIIECTB, HECYIINX PAIMOAKTUBHBIC,
(bayopeclieHTHbIE, CIMHOBLIE U (hoToaDPUHHBIE METKH.

5. buosornyeckue MeMOpaHbI

5.1.MoJekyasipHasi opranu3anus Ouooru4eckux Mmemopan. Moaenu
1 OCHOBHBIE TUIIBI MeMOpaH. JIunuaHsii Oucioil u HeOucoiHbIe
CTPYKTYyphl. @a30BbIe CBONCTBA M MUKPOT€TEPOr€HHOCTh MEMOpaH.
Mertonbl u3ydyeHuss MeMOpaH: CIIeKTpallbHbIe, MUKPOCKOITUYECKHUE,
(epMeHTaTUBHbIE, XUMHUECKHE U 1p. KoMmoHeHThl MeMOpaH, X pojib U
B3aUMO3aBUCUMOCTb.

5.2.MemOpaHHbIe Oe1Ku: TIepupeprudeckue 1 UHTErpajbHbIE.
Pononcunsl, memOpanusie pepmenTsl: ATDassl, nuroxpom P-450.
JIunua-6enKkoBble B3aUMOJCHCTBUSA. PEKOHCTPYKIIHMS aKTUBHBIX
MEMOpPaHHBIX CUCTEM.

5.3.Mem0Opannblii Tpancnopt. [laccuBHblil TpancniopT; nuddy3us Boabl,
MOHOB M HU3KOMOJIEKYJISIPHBIX BemecTB. loHO(opsI 1
KaHajioo0pa3oBareiau. AKTUBHBIN TpaHCHOPT, TpaHcnopTHble ATda3bl.
5.4.0co0enHOoCTH MeMOpaH Pa3IMYHbIX KJI1eTOK. OCHOBHbIE
MeMOpaHHbIE CUCTEMBI, UX (PYHKLHKA U cnenuanu3anus. MemOpaHbl
pacTUTENbHBIX KJIETOK; OaKTepualibHas cTeHKa. MeXKIEeTOUHbIE
KOHTAKTBI.

5.5.Bo30yaumMble H cMHAaNITHYeCKHe MeMOpaHbl. MeauaTopsl.
HelipoTokcuHBI - HHTUOUTOPBI MPOBEACHHSI HEPBHOTO UMITYJIbCA.




5.6.Penenuusi. BzanmoaeicTere JIMrana-perenTop, nepeaada Curaaia B
KIJIETKY. AJICHWIATIHUKIIA3HAs cucTemMa, (POCHOMHO3UTUTHBIN ITUKIT.
XonuHopeuenTopel. Penentopbl UMMYHHOM CUCTEMBI. 3amax v BKYC.

5.7.UckyccTBeHHBbIE MEMOpPaHHBIE CHCTeMbl. MOHOMOJIEKYJISIPHBIE
TJICHKH; TUTOCKHE OUCTIOWHBIE MEMOPAHBI, UX TIOTYYCHHE U METOIBI
uccaenaoanus. Meton "patch clamp"

5.8.JIunocompl (Be3uKybl). MeTObI UX MTOYYCHHUS U UCCIICIOBAHUS.
BerpanBanue 6enkoB B nmunocomsl. [IpakTuyeckoe npuMeHeHue
JUIOCOM: JIOCTaBKa JIEKAPCTB, HICKYCCTBEHHBIE BAKIIUHBI U JIP.

6. HuzkomoJiekyJsipabie OMOpPeryJasiTopbl

6.1.Aaxanounasl. Kinaccuduxanms.

I'pynna ankanougos onus. [loHsTHE 00 ONMUATHBIX peLENTOpax U UX SHAO-
reHHbIX Juranjgax. Mopous, kojieuH, namnaseput. ['epoun, ananoru
MopduHa (coenuuenne bentim), HanopduH. Penentopsl MOpGHUHOBBIX
QJIKAJIONUIOB U MX MIPUPOIHBIC JIUTAH/IBL: YSHIOP(GUHBI, SHKEe(DaTHHBI U JIp.
CuHTeTHYecKHe aHaIbIeTUKU. TpOonaHOBbIE aJIKAJIONU bl TPYIIIbI KOKaWHa
U aTpONHHA.

M-XonuHoO10KaTopbl. O0e300JIMBAOIINE U CHOTBOPHBIC JICKAPCTBCHHBIE
npenapathl. HapkoTuku u rajumronmHorensl. [lcuxoTponHsie cpeacTBa
(heHOTHa3MHOBOM rpynIibl. TpaHKBUIM3ATOPHI OEH30IMA3ETTMHOBOTO Psijia
Y IPUPOJIHBIE JIUTAH/IbI UX PELENTOPOB 3-KapOOIMHOBBIC AJIKATIOHU/IBI.
I'pynmna sheapuna. AnpeHeprudecKre CHHAICHI U TIPUPOIHBIC
aapeHomumetuku. JlopamuH, aapeHanvH, HOpaJpeHaluH, CAHTETUYECKUE
aJPEHOOJIOKATOPHI, ICYCHUE UIIIEMHUYECKOM O0JIe3HHU.

XunHble ankanouasl. Ctpoenue u crepeoxumus. [Ipobnema neuenus
Massipun. CHHTETHYECKHE TPOTUBOMANISIPUIHBIE CPEICTBA. APTEMU3UHUH
U ApyTHUe Mpenaparsl IPYIIb THHIXA0CY.

XUHUJVH U alKanouasl Tpymnisl PayBonbguu (pe3epnuH u aitmMaivh).
IIpupoaHbIe M CHHTETUYECKHE CPEJICTBA IPOTUB APUTMHUHU.

Ankamouasl MyprHHOBOIO psija. Jpyrue CTUMyIISITOPBI CEpASYHON
aKTUBHOCTH. AJIKaJIou bl U3 O€3BpEMEHHUKA OCEHHETO - KOJIXULUH U
KOJIXaMUH - U UX UCIIOJIb30BAHUE B CEJIEKIIMN PACTEHUIH.

6.2 PacTturesbHbIe (peHOIBI

®naBonouel. Uctopus. Knaccuduxarnus. diaaBoHOUAb! B IPUPOJIE.
Karexunsl, nelikoaHTOIMAHUANHBI, ()JIABOHOHBI, ()JIaBOHBI, H30(IaBOHBI,
(h71aBOHOHOJTBI, IETHAPOXATKOHBI, XaJIKOHBI, aHTOIMAHUIUHBI 1
aHTolMaHkl, (pr1aBoHOIBI. DU3NKO-XUMUYECKHE cBOHCTBA. CTIOCOOBI
nonydenusi. KauectBennble peakiuu. KonnuecTBeHHOE onpeieeHue.
BaxHble HCTOYHUKH PACTUTETBHBIX (PIIABOHOHIOB.

6.3. AHTHOHMOTHKH.

[MenununnuHeL, 11€aTOCIOPUHBI U POACTBEHHBIE AHTUOUOTHKH.
[IpencraBnenue o MexaHu3mMe OMOCHHTE3a OAKTEPHATIBHON KJIETOYHON
CTEHKHM U MEXaHU3ME JIeUCTBUS NeHUIWUTMHOB. [IpeacraBienue o
MeXaHU3MaX PEe3UCTCHTHOCTH OaKTEepUi K MEHUIIMITTHHAM.
TeTpanukauHb - CTPYKTYpa U MEXaHU3M aHTUMHUKPOOHOTO JACHCTBHSL.
OCHOBHBIE 2TaIbl TOJIHOTO CHHTE3a TeTPAUKINHA. MexXaHnu3m




OMOCHHTE3a TETPAMKINHOBBIX aHTUOMOTUKOB U UX BIIHMSHHE Ha
O6uocuHTe3 Oernka.

AHTHOMOTUKY KaK HHCTPYMEHTHI U3YUeHHsI OMOCHHTE3a Oelika: OCHOBHbBIE
ATarnbl ATOr0 OMOCHHTE3a U CBSI3aHHBIC C HUMU aHTUOUOTUKH.
CTpenTOMUIIMH U IpyrHe aMUHOTIUKO3UIHbIe aHTHONOTUKH. [Typomuiiuu
Y MEXaHU3M "MypOMUILIMHOBON peakuuu'. DPUTPOMULIMH U JPYTUE
MakKpOJIMIHbIe aHTHOUOTHUKHU.

Xnopam¢penukon u ero anajaoru. [lomHsiit cuaTe3 Xa0paMpeHuKoa.
[IpencraBienue o OMOCHMHTE3€ HYKJIEMHOBBIX KUCJIOT U BIUSIOIIUX Ha
HEro aHTHOMOTHKAX. AKTUHOMUIIMH D, aHTpallMKINHBI, OJIUBO- U
XPOMOMUIIMHBI U aHCaMakpodubl. Ux uatepkamsius npu [JHK-
3aBucuMoM O6uocunteze PHK. briieoMutinasl, CTpenTOHUTPUH U
MUTOMULIUHBI - IUTOTOKCUYECKHUE PEAareHThl, BHI3bIBAIOIIUE PA3PbIBBI U
cumBkH B 1ensix JJHK. Hykiieo3unnbie aHTHOMOTUKY M CUHTETUYECKUE
MIPOU3BO/IHBIE HYKJIEO3UIOB - MHTHOUTOPHI BUpyca repreca u BUY.
AHTHOMOTUKH - HHCTPYMEHTBI U3YYCHHSI HOHHOTO TPAHCIIOPTa Yepe3
MeMOpaHnbl. O6pa3oBaHNE HOHHBIX KaHAJIOB B MeMOpaHax (TpaMUIUAUHEI,
LHUKJIOJCTICUTICTITUIBI, MAKPOTETPOJIUIbI). [lonreHoBbIe MaKpOIUIBL,
OCHOBHBIC YePThI CTPOCHUS U 00pa30BaHKE MOP B JIUIHIHBIX OHCIIOSIX C
y4acTHEM CTepUHOB. Jlpyrue mpoTUBOrpUOHBIE AHTUOUOTUKH.

6.4.BuramunbI

HcTopust OTKpHITHS BATAMUHOB U UX POJIb B ()yHKIIMOHUPOBAHUH
OpPraHU3MOB YelloBeKa 1 )KMBOTHBIX. BosiopacTBopuMbIe U
KHPOPACTBOPUMBIC BUTAMHUHBI. BUTaMHHBI 1 KOPEPMEHTHI.

Burtamun A. Ctpoenue, 61osnoruyeckas pojib U H30MepH3alus B Ipolecce
¢dbyHnkurorupoBanus. KapoTnHOU b KaKk MICTOYHUKHU. PeTnHOEBast KHCIOTa
u ee Ouonoruyeckas poib.

Buramun Bi, TmamuaMonodocdar un kokapOoKkcuiasa; UX poib B
NIeKapOOKCUIMPOBAHUH 0-KETOKHCIIOT, U JIedyeHHue 0osie3Hn 6epu-oepu.
Buramun B2 (pubodnaBun) u griaBuHOBBIE KODEPMEHTHI, yHacTHE B
cucTeMax OKCHMJIa3 M JIeTuporeHas.

Buramun B3 (manroteHoBas kucnora), KopepMeHT A U ero
OMOCHHTETHYECKAs POJIb.

Buramun Bs (Hnanun) n Hnaumnamug, ero kogpepmentsl (NAD u NADP)
U MX POJIb B COCTaBE OKCHJIOPEAYKTa3; OMOCUHTE3 HUALIMHA.

Buramun Bs (anepmus), ero ¢opmsl - NTUPUIOKCHH, TUPUIOKCANb U
MUPUIOKCAMUH, U KOPEPMEHTHI - MUPHUIOKCATb-'-pocdaT n
NUpHUI0KCaMUH-5'-ocdaT; ydacTue B mpoleccax OMOoCHHTE3a
aAMMHOKUCIIOT U JINTIHJIOB.

Buramun Bo (ponueBas kuciora), €ro KOHbIOTaThl C IITyTaMHUHOBOMN
KHUCJIOTOU M TeTparuapodoireBas kuciota. X ponb B mepeHoce
OJTHOYTJIEPOJHBIX paguKkaioB. JleueHne aneMuil U J1ydeBoi O0JIEe3HU.
AHTaroHucTH! (HOIMEBON KUCIOTHI (AMUHONTEPHH U METOTPEKCAT) IS
JIeYeHUs JeKo30B U Jeiikemuil. KommnoHeHT osareBoi KUCIOTHI - I1-
aMMHOOEH30IHas KUCI0Ta KaK BUTAMUH JUI1 MUKpOOOB. McTopus
OTKPBITHUS M IPUMEHEHHE CYITb(PaMUIHBIX MTPETIapaToB KaK MEePBBIX
XHUMUOTEPANEeBTUUYECKUX CPEICTB It OOpbOBI ¢ HH(EKIIMOHHBIMU 3a0071e-
BaHUSIMH.

Burtamun B2 (oxcukoGanamMuH) U ero KogpepMeHT - kodamaMus, ux 01o-
JIOTUYecKasi poJib U MpUMEHEHHUe A1l 60pbObI ¢ 3a00JIeBaHUSIMHU




KpOBETBOPHOM cucTeMbl. BIM30CTh MIaHapHBIX CUCTEM KOPPUHA U
nop¢uHa.

Butamun C (ackopOuHOBas KUCIIOTA): CTPOCHHUE, PEaKIMOHHAs CIIOCO0-
HOCTB, TAYTOMEPHS U OHOJIOTHYECKast posib. MeTO1bl TPOMBIIIICHHOTO
MOJIy4EHUSI.

Buramunsbl D n ux nposuramunbsl. Mexanusm Onocunresa. JleiicTByromue
TUIPOKCHIIMPOBAaHHbBIE POpMBL. buonornyeckas posb.

Burtamuns! E (Toxkodeponst) u nocnencrsust E-apuramunosa. Butamun H
(6MoTHH) M «aKTUBHBIN KapOokcuiny. Buramunasl K 1 HOpManu3anus
CBEpPTHIBAHUS KPOBHU.

Burtamunbl Q (yOUXHHOHBI) B PETYJISIUU TPAHCIOPTA SJIEKTPOHOB U
OKHCIUTEIBHOTO (pochHOpUIrpOBaHUs.

6.5. TepneHbI U TePHEHONIbI

Knaccudukanus. MoHO- 1 OMIIUKIHYECKUE TepIieHbl. DparMeHT
U30IpeHa B CTPYKTYpe TepreHoB. MupiieH, tuMoHeH. Teprenon/ bl
(MeHTOJ, KapBOH, TyWoH). [lunan, OopHan, mentan. Ckunuaap.
Kamdopa. ComnpsikeHHBIE TOTHEHBI: CKBaJICH, KAPOTUHOUbI, BATAMHH A.

Kayuyk.

6.6.CTepounanl

Creponbl Kak TeTpauKInYeckie TpurepreHbl. OCHOBHBIE 3TAIbl MX
O6uocuHTe3a. X0JIIECTEPUH U PACTUTEIbHbBIE CTEPUHBL: CTPYKTYpPa U
Oonosornyeckas GyHKIHS

300- ¥ (PUTOIKIUCTEPOUIbI, TOPMOHBI JINHBKU HACEKOMBIX U MX
MPUPOJIHBIE aHAIOTH. bpaccuHOCTEpOUIbI.

JKeyHble KMCIOTHI KaK IPUPOIHBIE 1eTEPreHThl. BUOCHHTE3 B I1€YEeHU U
Ouosorudeckas poiib. McnonbpzoBanue B OMOXUMUU U OMOOPTaHUYECKOM
XUMUU.

[Iporectrepon: GuocuHTe3 U OMOJIOTUUECKast poJib IPU OBAPUATIBLHO-
MEHCTpYalIbHOM LiKKJIe. CHHTETUYECKHE aHAJIOTH U KOHTPAILIeTITUBBI.
[TomoBBIe TOPMOHBI: ACTPOTEHBI M aHAPOTeHBI. bruocuHTe3 N
6uosiornyeckas posib. OCOOEHHOCTH CTPYKTYPBI U OMOJIOTHYECKOM
AKTUBHOCTH 3CTPOTEHOB (3CTPOH, ICTPUOI B ICTPATHOI), CBSI3b C
aKTUBHOCTBIO (POJIMEBOI KHCIOTHI U porectepoHa. [lonHbiil cuHTe3
scTpoHa 1o ToproBy. CUHTETHYECKUE aHIPOTeHHbIE MPenaparsbl,
aHa0OJINKY.

I"'opMOHBI KOPBI HAIIMTOYEUHUKOB: TITFOKOKOPTUKOUIBI U
MUHEPAIOKOPTHUKOUIbI. BHOCHHTE3 OCHOBHBIX IIpeICTaBUTENEH U
Ouosnoruyeckoe 3HaueHne. CHHTETHUECKHE aHAIOTH U HHTMOUTOPBI.
CepieuHble TITUKO3HU/1bI, CTEPOUTHBIE CAITOHUHBI U ankanouabl. CTpykTypa
OCHOBHBIX TIPEJICTaBUTENCH 1 OMOIOTHYECKOe 3HAUCHHE.

OcCoOeHHOCTH peleniyy CTEPOUIHBIX TOPMOHOB.

6.7. HeiipoMeauaTopbl 1 TOPMOHBI - IPOM3BOIHbIE AMMHOKHCJIOT M
nentuaoB. CtpoeHue U GyHKIMOHAIbHAs posb. [IpencraBienue o
repeiaye HEpBHOIO UMITyJIbca. BTopnyHbIE MECCEHKEPHI.

6.8.®epoMoOHBI 1 TOPMOHBI HACEKOMBIX, HHCEKTHIHAbI. DepoMOHBI 1
TI0JIOBBIE aTTPAKTAHTHI HACEKOMBIX. McToprueckuii ouepk.
buonoruueckas posib u npumenenue. [Ipumepsr pepomoHoB
yemyekpbuiblx. Hekotopeie mytu cunteza. bombukosn. FOBenunbHbIe




TOPMOHBI HACEKOMBIX U X POJIb B oHTOreHese. docopoprannieckue
uHceKTUIUAbL. [Tuperpousibl.

6.9.®UTOropMOHBI M Ipyrue peryjasitopbl pa3sBUTHS pacTeHUid,
GyHrnuabI

OcHOBHBIE (PUTOTOPMOHBI: HHJOJIMIYKCYCHAsI KUCIIOTA U €€ IPUPOTHBIC
aHaJIOru, r’H00epesIMHbI, TUTOKUHUHBI, a0CLIM30Basi KUCII0Ta, STUJIEH,
OpaccuHbl U oaurocaxapuabl. OCOOEHHOCTH UX CTPOCHUS U
cOaaHCUPOBAHHOI'O JIEHCTBUS HA (PU3HOJIOTHIO pacTeHui. pyrue
MIPUPOJIHBIE PETYIATOPHI Pa3BUTHUS PACTCHUH, (PUTOATEKCHHBI.
I'epOunuab! peryasTOpHOIo TUIIA, BO3ACHCTBYIOINE HA TOPMOHAIbHBIE
(GyHKINN MHIOTWIYKCYCHOU KUCIOTHL. 2,4,5-T n npoGiema
CYNEPIKOTOKCUKAHTOB PsiJia TMOKCHHA. [ epOUIM/IbI - HHTMOUTOPBI
¢dorocunTesa.

@Oynrunuasl. [Ipenaparsl KOHTAKTHOTO U CUCTEMHOI'O IEHCTBHSL.

6.10. Toxkcuubl. TOKCHHBI 36MHOBOAHBIX U PbIO. TOKCHUHBI BBICIIIUX
pacTeHU U HACEKOMBIX.

MuxkoTokcuHbl. TOKCHHBI CUHE-3€IEHBIX BOAOpociel. Mcronp30Banue
TOKCUHOB B OMOOPTaHNYECKOU XUMHUH U HEHPODU3HOTIOTHH.

Dopmsbl
TEKYILEro
KOHTPOJIA

KOJIJ'IOKBI/IYM, CO6CCC,I[OB&HI/Ie, IMPE3CHTAlluU

®opma
IIPOMEKYTOUHOMN
aTTecTaluu

3a4€CT
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5 | buonoruueckue buonoruueckue MeMOpaHsbl, 2
MeMOpaHbI COCTaB, CTpoeHue. buonornyeckue
byHKIUH
6 | Huskomonekyns | BUTaMuHBI, TOPMOHBI, 8
pHbIE AHTUOMOTUKHU. AaHECTETUKU
OHOPETyJISATOPHI

4.3.2. Ilepeyenb TeM (BONMPOCOB), BHIHOCHMBIX HAa CAMOCTOSITEJIbHOEe H3y4YeHHe

CaMOCTOSITEILHOM pQGOTLI CTYAEHTOB

Ne Tema 3aganue Popmupyemas UK
/o KOMIIETEHIIMS
1 | Pa3mea 1. AMHUHOKHUCIIOTHI, CaMoCTOSTENbHOE T1IK-6 T1K-6.1
MENTUIBI, OCJIKY. . H3y4YCHUE
Kiaccudukanus, Ononorndeckast | TCOPETHIESCKOTO
pOJib.. Matepuaia, Pabota ¢
2 | Pa3nmen 2. Hykieosuspl, JUTEPATYPOH,
HYKJIEOTU]IbI U HYKJICUHOBEIE MaTEPUAIIOM JICKIINH,
KUCHoThl. | eHHas v OelIkoBas MOJIFOTOBKA K
HHXXCHCPHSL. cobeceI0BaHHUAM,
3 | Paznmen 3. NOATrOTOBKA
YFHCBOIH)I U I'NIMKOKOHBKOI'AaTHhI. HpGSCHTaI_II/Iﬁ u
Oco0eHHOCTH CTPYKTYPHOM JOKJIAJI0B
OpraHu3alyu.
4 | Pa3gen 4.
.HI/IHI/I)ILI — KJIICTOYHBIC
OHOperyasTopsl
5 | Pasmea 5.
buonornueckue MCM6paHBI
6 | Pa3meu 6.
HuskomonekynspHbie
OMOPETyIATOPBI. AJKAIIOWIBI,
(heHOJIbI, BATAMUHBI, TEPIICHBI,
crepouibl, PepoOMOHBI, TOKCHHBI,
AHTUOUMOTHKH
4.4. MeToguyeckne YKa3aHus M0 OPraHU3AIUH CAMOCTOSITEILHOI padoThl CTY1€HTOB
CamocrosiTenbHast paboTa CTyJEeHTOB BceX (OpM M BUJOB OOYUEHHUS SBISETCS OJHUM M3
00s3aTeNBbHBIX BHJIOB 00pa30BaTENbHON JEATENIBHOCTH, OOECHEUMBAIOIICH pean3alio

TpeboBanuii denepallbHBIX TOCYAaPCTBEHHBIX CTAaHAAPTOB BBHICHIETO TPO(ECCHOHATBHOTO
oOpa3zoBanus. CoriacHO TpeOOBaHHSIM HOPMATHBHBIX JOKYMEHTOB CaMOCTOsTeIbHas paboTa
CTYZICHTOB SIBIISIETCS 0053aTEIbHBIM KOMITOHEHTOM 00pa30BaTEbLHOTO TpoIlecca, TaKk Kak OHa
oOecrieunBaeT 3aKpeIUICHUE TIOJydaeMbIX Ha JICKIIMOHHBIX 3aHATUSX 3HAHUWA ITyTeM
nproOpEeTeHUs] HABBIKOB OCMBICICHHUSI W PACHIMPEHHS WX COJEP)KaHHS, HABBIKOB PEIICHUS
aKTyaJIbHBIX MPo0IeM (GOpPMUPOBaHUS OOINEKYIBTYPHBIX U MPO(ECCHOHATBHBIX KOMIICTECHIINH,
HAYYHO-MCCIIEIOBATEIbCKOM JIeITENbHOCTH, TOJATOTOBKU K CEeMHUHApaM, 1JabopaTOpHBIM paboTam,
clade 3adeToB W dKk3aMeHOB. CamocTosTenbHas padoTa CTYAEHTOB TNPEACTaBIsIET COOOU
COBOKYITHOCTh ayJAMTOPHBIX M BHEAYAMTOPHBIX 3aHATHH. CaMocTosTeNnbHAs pabdoTa B paMKax
00pa3oBaTeNLHOTO MpoIlecca B By3€ peniaeT CIeAYIONIHNe 3a1auu:

— 3aKpervieHHe W paclIMpeHre 3HaHWW, YMEHH, IMOJyYeHHBIX CTYACHTaMH BO BpeMs
ayJIUTOPHBIX W BHEAYAWTOPHBIX 3aHATHH, IMpEBpalleHHEe WX B CTEPEOTHIBI YMCTBEHHOW U
¢bu3nUecKoil 1esTeTbHOCTH;



— npuoOpeTeHne OMOMHUTEIbHBIX 3HAHWH M HABBIKOB 10 JUCHUIUIMHAM Y4e€OHOTO
IU1aHa;

— ¢opmHpoBaHME M PpaA3BUTHUE 3HAHUH W HABBIKOB, CBS3aHHBIX C HAy4YHO-
HCCJIEIOBATEILCKOM 1eATEIbHOCTHIO;

— pa3BUTHE OPHEHTAIMM M YCTAaHOBKH Ha KAa4eCTBEHHOE OCBOEHHE 00pa3oBaTENbHOM
IPOrPaMMBl;

— pa3BUTHE HABBIKOB CAaMOOPIaHU3AllMH;

— (opMHpOBaHHE CAMOCTOSTEIBHOCTH MBIIUIEHUS, CIIOCOOHOCTH K CaMOpPAa3BUTHIO,
CaMOCOBEPILEHCTBOBAHUIO U CAMOPEAIN3aLlUu;

— BbIpa0OTKa HaBBIKOB A(PPEKTUBHOW  CaMOCTOSTEIBHOW TpodecCHOHaTbHON
TEOPETUUECKON, IIPAKTUUECKON U yUeOHO-NCCIIEI0BATENIbCKON AESITENIbHOCTH.

IMoaroroBka k jgeknuu. KauecTBO OCBOGHHS CONEp)KaHUS KOHKPETHON IUCIMILIMHBI
IPSMO 3aBUCHT OT TOT'0, HACKOJIBKO CTYJICHT caM, 0€3 BHEITHETO NPUHYXACHUS (OPMHUPYET y ceOst
YCTaHOBKY Ha IOJIy4eHHE Ha JIEKUUAX HOBBIX 3HAHUM, TOMOJHSIOMIHUX YK€ HUMEIOLIUECS I10
JAHHOW TUCHUIUIMHE. BpeMst Ha MOATrOTOBKY CTY/IEHTOB K JIByX4YacOBOH JIEKI[MM 10 HOpMaTUBaM
cocrasisieT He MeHee 0,2 yJaca.

IloaroroBka k cemuHapckomy 3aHATHIO. CaMOCTOSTENbHAS MOJATOTOBKA K CEMHUHAPY
HAIpaBlieHA: Ha Pa3BUTUE CIIOCOOHOCTH K YTCHHIO HAYYHON M MHOM JIUTEpaTyphbl; HAa MOHUCK
JIOTIOJTHUTEILHON HH(OPMAIINH, TIO3BOJIIONICH TITy0ke pa300paTbcsi B HEKOTOPBIX BOIIPOCaX; Ha
BbIIEJICHHE MpH padoTe C pa3HbBIMH MCTOYHHKAMHM HeoOXonuMoil wuHdopmanuu, KOTopas
TpeOyeTcst sl TOJHOTO OTBETa Ha BOIPOCH IUIAHA CEMHHAPCKOTO 3aHATHS; Ha BBIPAOOTKY
YMEHHsI TPABWJIBHO BBIMUCHIBATG BBICKA3bIBAaHUS AaBTOPOB M3 HMMEIOIIUXCS HCTOYHUKOB
uHpopmanuu, opopMIATE WX MO OubIuMorpaduvyeckuM HOpMaM; Ha pPa3BUTHE yMEHUS
OCYIIECTBIISITh aHANU3 BHIOPAHHBIX MCTOYHUKOB MH(OpPMAIMH, HA MOJITOTOBKY COOCTBEHHOTO
BBICTYIUICHHS 10 OOCYXXJZaeMbIM BOIpocaMm; Ha (OPMHpPOBAHHWE HABBIKA OMNEPATHBHOTO
pearupoBaHUs Ha pa3HbIE MHEHHUS, KOTOPbIE MOTYT BO3HUKATh IIPU OOCYKICHUH TEX WJIM UHBIX
Hay4yHbIX 1po0seM. Bpems Ha NOAroTOBKY K CEMUHapy 110 HOpMaTuBaM cocTasiisieT He MeHee 0,2
qaca.

CamocrosiTenbHasi paboTa CTYIEHTOB, CBsSI3aHHAas C IOJATOTOBKOM K MPAaKTHUYECKUM
3aHATUAM, PaOOTOMN C IUTEPATYPHBIMU HCTOYHUKAMH, 3aKPETIJICHHEM TEOPETUYECKOr0 MaTeprana
B BU/JIE PE3EHTALlMN U NMPOBOJUTCS BO BHEAYIUTOPHOE BpEMSI.

CrpykTypa npe3eHTanuil o 3aJaHHO! TEME!

1. Hens paboTHI.

2. Teopernueckas 4acTb.

3. BrImonHeHNe pacyeTHBIX, rpaUIeCKUX U KOHTPOJIBHBIX 3a/IJaHHI B COOTBETCTBUH C
METOAMYECKMMHU YKa3aHUSIMHU K KaX/10i TeMe.

4. BoiBozbl (Ha OCHOBE 00PAaOOTKU JIUTEPATYPHBIX TAHHBIX IO MPEIOKEHHON TEME).

Metoanueckue peKoMeHIaluu 1o 0opaboTke JaHHBIX MO TeMaM (pa3zen 4.3.) onucaHbl B
METOJUYECKMX  pPEKOMEHJAlMSIX, MOATOTOBIEHHBIX IMpernojaBaTreiasiMu  Kadenpsl  (CM.
npusoxenus ). [Ipumeps! pereHust TUITOBBIX 331aHUH IPECTABICHbI B PEKOMEHIYEMbIX yUeOHbIX
[MOCOOUSIX U 3aJaYHHAKAaX.

B ®BIOY BO «MI'Y» opranuzanus caMOCTOATEIbHOW pabOThl  CTYAEHTOB
pernamentupyercst [lonoxkeHHEM O caMOCTOSTENTbHON paboTe CTYACHTOB, MPUHATHIM YUEHBIM
coserom UI'Y 22 nrons 2012 r.

4.5. IlpumepHasi TeMAaTHKA KYPCOBBIX padoT (IPOEKTOB)

[To maHHOW TUCIUTIIIMHE BHITIOJHEHNUE KYPCOBBIX MTPOEKTOB (paboT) HE MPeTyCMaTPUBACTCA.



V. YYEBHO-METOJNYECKOE W WH®OPMAIIMOHHOE OBECHEYEHUE
JTACIATITAHBI (MOYJIST)

a) OCHOBHAs JIUTepaTypa:

1. Kosaneuko, Jleouna Biraaumuposnu. BuoxumMudeckrue OCHOBBI XMMHUM OMOJIOTHYECKHT
akTuBHBIX BemiecTB [Tekcr: | / Jleonun Braagumuposuu KoBasenko. - Mocksa : Jlabopatopus
3Hanuii (panee "BMMHOM. JlaGoparopus 3nanmid"), 2015. - 228, [1] ¢. [1] c. : nwn. ; 22 cm. -
(YueOuuk juist BeIcIIeH mKkojsl). - Pexxum noctyna: ObC "UsnarensctBo "Jlans". - Heorpanmy.
nocty. - bubmumorp.: ¢. 229. - Ilpeam. ykas.: c. 224-228. - ISBN 978-5-9963-1100-2 :

2. TumoxuH, bopuc BacunbeBuu. [Ipuknannas xumus [Tekcr] : yaed.-meTon. mocodue / b.
B. Tumoxwuwn, B. JI. Muxaiinenko ; peu.: B. H. Kuxnsies, A. A. Ky3nenona ; Upkyrckuii roc. yH-
T, XuM. dak. - 2-e u3f., ucnp. u jpon. - Upkyrck : U3a-so UT'Y, 2012. - 107 c. : un. ; 20 cMm. -
bubmmorp.: c. 107. - ISBN 978-5-9624-0675-6 : k3. 21

3.Tumoxun, bopuc BacuibeBud. JlekapcrBennsie cpeactBa [Teker] : yued. mocodue / b.
B. Tumoxwun, O. A. Dnensiureiis ; peu.: A. B. UBanos, A. I'. IIpoiinakos ; UpkyTckuii roc. yH-T,
XuM. dak. - Upkytck : Uzn-Bo UT'Y, 2013. - 146 c. ; 20 cm. - bubauorp.: c. 97. - ISBN 978-5-
9624-0803-3 :3k3. 20

0) 10MOJTHUTEJIbHAS JIUTEepaTypa:

1. Tumoxun, bopuc BacwibeBuu. I[lpuknagnas xumust [Tekcr] :  yueb. -
metof. mocobue / b. B. Tumoxun, B. JI. Muxaiinenko ; Upkyrckuii roc. yH-T, XuMm. ¢ak. -
Upxkyrek : U3a-so UI'Y, 2011. - 105 c. : ui. ; 20 cm. - bubauorp.: ¢. 105. —: 3k3. 10

2. ConnarenkoB, Axaronuii  TumodeeBuu. [lecTunuasl U peryiasTopsl pocTa.
[Mpuknaguas oprannueckas xumus [Tekcr] : mayunoe msnmanume / A. T. Commarenkos, H. M.
Konsnuna, Jle Tyan Anb ; Poc. yH-T 1pyx0b1 Hapo10B. - M. : bunowm. JIaboparopus 3Hanuii, 2010.
- 223 c¢. : wi. ; 24 cwm. - (bubimoTeka KIIlacCH4ecKoro yHuBepcurera). - bubmmorp.: ¢. 210-211. -
[Tpenm. ykas.: c. 212-219. - ISBN 978-5-9963-0202-4 : 5k3. 1

B) nporpaMmMHoe odecneuenue u UHTepHeT-pecypcesl

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

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 coorBerctBuu ¢ n. 4.3.4. ®I'OC BO, oOyuarommmcsi B TE€YEHHE BCEro mepuoja
oOyueHHst oOecliedeH HEOTPaHWYCHHBIH JOCTyn (YHaJeHHBIH JOCTYN) K  AJIEKTPOHHO-
OMOIMOTEYHBIM CUCTEMAM:

1. BBC «M3parenbctBo Jlanb». Kontpakt Ne 100 ot 13.11.2020 r. Akt Ne 671 ot
14.11.2020 r.; Cpoxk neiictBust mo 13.11.2021 r. moctyn: www.e.lanbook.com

2. Kontpakr Ne 100 ot 13.11.2020 r. Akt Ne D 656 ot 14.11.2020 r. ; Cpok neiicTBust
no 13.11.2021 r. goctym: www.e.lanbook.com

3. DBC 243 «bubmmotex». ['ocynapcTBennsrii koHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubmuotex». Jlunensnonnoe cornamenue K [ocynapctBeHHoMy KkoHTpakty Ne 019 ot
22.02.2011. Anpec noctymna: https://isu.bibliotech.ru/ Cpok aelicTBus: 6ecCpOUHBIIA.

4. OBC «PykonT» Konrpakt Ne 98 ot 13.11.2020 r.; Akt Ne 6K-5415 ot 14.11.20 . Cpoxk
nevicteus o 13.11.2021r. mocrym: http://rucont.ru/



http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D0%B2%D0%B0%D0%BB%D0%B5%D0%BD%D0%BA%D0%BE%2C%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A2%D0%B8%D0%BC%D0%BE%D1%85%D0%B8%D0%BD%2C%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A2%D0%B8%D0%BC%D0%BE%D1%85%D0%B8%D0%BD%2C%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A2%D0%B8%D0%BC%D0%BE%D1%85%D0%B8%D0%BD%2C%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%BE%D0%BB%D0%B4%D0%B0%D1%82%D0%B5%D0%BD%D0%BA%D0%BE%D0%B2%2C%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D0%B8%D0%B9%20%D0%A2%D0%B8%D0%BC%D0%BE%D1%84%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
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/

5. DBC «Aioykc.py/ibooks.ru» Koutpakr Ne 99 or 13.11.2020r.; Akt Ne 99A ot
13.11.2020 r. Cpok geticteus mo 13.11.2021 r. moctyma: http://ibooks.ru

6. OO0 «32nexrponHoe u3marenbcTBo KOpaii». Kontpakr Ne 60 ot 23.09.2020r. Akt
npuema-nepenaun  Ne 3263 ot 18.10.2020; Cpok pgevictBus mno 17.10. 2021 .
nocryi: https://urait.ru/ JIunensunonnsiii koHTpakt Ne 04-E-0258 ot 20.09.2021r. AT npuema-
nepemaun Ne 5684 ot 18.10.2021; Cpoxk aeiictBus mo 17.10. 2022 r. goctym: https://urait.ru/

7. OO0 «MBUC», xontpaktr Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 r. Cpok
neiictBus ¢ 01.01.2021 mo 31.12.2021 r. goctym: http://dlib.eastview.com

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

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

6.1. YueOHo-1a00paTOpHOE
MYJIbTHMeIUAHBIN MPOEKTOP.

o0opynoBanme: NMepPCOHAIbHbIE  KOMIBIOTEPHI,

Jns mMatepuasbHO-TEXHHYECKOTO OOCCIEUYCHHUS MPAKTUUYCCKUX 3aHATHH JUCIUTIIMHBI
«XUMHSI MOHOMEPOB» HCIOJB3YIOTCS JiabopaTopuu Kadeapsl OpraHWMYECKOH XHMHH,
JIEKIIMOHHBIE AYAUTOPUH U (HOHI OMOTUOTEKH.

B nexkuumoHHOM Knacce yCTaHOBIICH MYJIbTUMEAUNHBIA mpoekTop. OO0mmit oz
BKJIIOUAET Yy4YeOHMKHM U Yy4deOHbIE MOCOOMS, CIpaBOYHAs JUTEpaTypa, OHHIMUKIONEIUH —
YHHUBEpPCAIbHBIC U OTpaCIeBhIC, YJICKTPOHHAs oOydaromas nporpamma «OCHOBBI OpraHUYeCKON
XUMUH

HaumeHoBaHue cnieluaabHBIX
IMOMEILCHUM U TOMEICHNUMN
IS CAaMOCTOSITeIIbHOM
padoThHI

OCHAIIIEHHOCTD CIIENUAILHBIX IIOMELIEHNUI
Y TIOMEILEHUH /11 CAMOCTOSITEILHOM
padoThHI

[lepeueHb TMIIEH3MOHHOTO
MIPOrPaMMHOTO 00ECTIEUeHHSI.
PexBU3UTEI TOATBEPKAAIOLIETO
JOKYMEHTa

CnennaibHbIe TOMEIEHH
VYuebHas ayquropust Aist
MPOBECHUS 3aHATHI
JIEKIIMOHHOI'O U
CEMHUHAPCKOro THIIA,
TEKYIIEro KOHTPOJIS,
MPOMEXYTOYHOMN aTTECTAIHH.

Aynauropus 060pyaoBaHa
CIEeHAIN3UPOBAaHHON yueOHOH Mebenbio,
TEXHUYECKUMH CPEACTBAMH O0yUYCHUS,

CITY KAIMMH IS IPEICTaBICHUS
nHpOpMAUHU OOIBIION Ay TUTOPHU:
Hoytoyk(AserAspirev3-5516 (AMDA10-
4600M 2300 Mrm)) (1 mTyka) c
HEOrPAaHUYCHHBIM JOCTYIIOM K CETH
HHTepHeT, ¢ HEOrPaHUYEHHBIM JIOCTYIIOM K
ceru Untepuert; [Ipoekrop Vivitek, sxpan
ScreenVtdiaEcot- 3200*200MW 1:1,
KOJIOHKH, Ha60p]:l JACMOHCTPAILTMOHHOTO
00opymoBaHus U y4eOHO-HATTISAHBIX
II0COOuI, 00ECIIEUNBAOIIIE TEMATUUECKIE
WILTIOCTpPALMH, COOTBETCTBYIOIHE paboyeii
IIporpamMme JAUCHUILIMHBL

OC  Windows:  DreamSpark
Premium, Torosop Ne 03-016-14
or 30.10.2014
Microsoft Office:
0365ProPiusOpenStudents
ShrdSvr ALNG subs VL NL |
MthAcdmsStdnt w/Faculty
(15000 nuen3wuii)

Kaspersky Endpoint Security
JUIA0M3Heca- CTaHAApPTHBINA
Russian Edition. 1500-2499 Node
1 year Educational License No
1B08170221054045730177

CrienanbHBIC TOMETICHUS:
KOMIBIOTEPHEIH KIlacc
(yueOHas ayquTopus) JUis
TPYIIIOBBIX U
WHAWBUIYaJIbHBIX
KOHCYJIbTallUi, KypCOBOTO
MPOEKTUPOBAHUS
(BI)I]'IOJ'[HCHI/IH KYypPCOBBIX
pabor), opraHuzanuu
CaMOCTOSATENFHON paboTHI, B
TOM YHCJIe, HAYIHO-
HCCIICIOBATEIHCKON

Aynuropust 060py10BaHa
CIeHAIN3UPOBAHHON yueOHOH Mebeblo,
TEXHUYECKUMH CPEICTBAMU 00yUYECHUS:
KOMITBIOTEPHI (CHCTeMHBII 610k AMD
Athlon 64 X2 DualCore 3600+ 1900 MI'ny
(15 wrryx), Monutop LGFlatron L1742SE
(14 mtyx), Monurop ViewSonic VG720) ¢
BO3MO’KHOCTBIO TTOJIKITIOYCHHUS K CETH
«VHTepHET» M 00ECTIEYeHHEM 0CTyTA B
3IEKTPOHHYIO HHPOPMAITHOHHO-
00pa3oBaTeIbHYIO Cpely OpTaHHU3ALHH.

OC  Windows:  DreamSpark
Premium, Torosop Ne 03-016-14
or 30.10.2014

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

Kaspersky Endpoint Security ms
Ou3Heca- ctaHAapTHBIA Russian
Edition. 1500-2499 Node 1 year
Educational License Ne 1B0S-
170221054045730177



http://ibooks.ru/
https://urait.ru/
https://urait.ru/

6.2. IIlporpaMmMHoOe oGecnieyeHme:

Cpok
HaumeHnoBanue JHara o
O6ocHOBaHHE I EACTBUS
Ne IIporpammuoro Kon-Bo BBIAAYU
monp3oBanus 110 mpaBa
NPOayKTa JIALICH3UH
TIOJIB30BAHU
1. | Microsoft Office Professional 12 Howmep Juemsun | 01.12.2009 | Geccpouro
Plus 2007 Russian Academic Microsoft 46211164
OPEN No Level T'oc.KOHTpakT
Ne 03-162-09 oT
01.12.2009
2. | Microsoft® Windows® 12 Howmep Jlunen3uun 01.12.2009 OeccpovHo
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 VYcnosust YcnoBus UCTIONB30BaHUS VYcnoBus 6eccpo4HO
mpaBooOyiafatr | mo CCBUIKE: | mpaBoobiajar
eIt https://www.openoffice.o ens
rg/licenses/PDL.html
6.3. Texunuyeckue v JIeKTPOHHbIE CPeCTBA:
Meronuueckoll ~ KOHUEMIMEN  MPEnojaBaHus  MPEAYCMOTPEHO  HCIOJIb30BAHUE
TEXHHUYECKUX M DIIGKTPOHHBIX CPEICTB OOy4eHHS U KOHTPOJSI 3HAHUW CTYACHTOB:

MYJIbTUMEINIHBIE TPE3CHTAINH, (PArMEHTHI (PUITBMOB.

VII. ObPA3OBATEJIBHBIE TEXHOJIOT' U

IIpu peannzanuu MpOrpamMMbl

JaHHON IUCIUILIMHBI HUCIIOJIB3YIOTCA  PA3JIMYHBIC

00pa3oBarebHbIE TEXHOJIOTUN

1. | PaznoypoBHeBoOe
oOyueHue

V¥ npenogasaresst MOSIBJIAETCS BO3MOKHOCTb IIOMOTraTh c1aboMy,
YIEIATh BHUMAHUE CUIIbHOMY, PEAJIN3YETCs JKEJTaHUE CUIIbHBIX
y4aiuxcs OpicTpee U IiTy0e MpoJABUraThCsl B 00pa3oBaHUH.
CubHbIe yyaluecs: yTBEpXkK/IalTCsl B CBOMX CIIOCOOHOCTSIX,
ciabple MOJIy4atoT BO3MOKHOCTh UCIIBITHIBATh YU€OHBIN yCIIeX,
MOBBIIIAETCS] YPOBEHb MOTHBAIIMM YUYEHBS.

2. | IIpoekTHBIC METOIBI
oOydeHus

Pabora no nanHoOi METOIUKE JaeT BOZMOXHOCTh pa3BUBATh
WH/MBUyaJIbHbIE TBOPUYECKHE CIIOCOOHOCTH yualuxcs, 6omnee
OCO3HaHHO MOAXOJNUTH K MPO(eCcCHOHAIBHOMY U COLIUATBLHOMY
CaMOOIIPEIEIICHUIO

3. | Uccnenosarenbckue
METO/IbI B 00y4YECHUHU

JlaeT BO3MOKHOCTh y4YalIUMCS CAMOCTOSITEILHO TIOTIOJIHATh CBOU
3HaHUS, [NTyOOKO BHUKATh B U3y4aeMylo podiemMy
MperoaraTh MyTH €€ PelIeHus], YTO BaKHO NMPU (GOPMUPOBAHUN
MHPOBO33PEHHUA. ITO BaXKHO JJIS ONIPENETICHHUS MHIUBUyalbHON
TPAaeKTOPUU Pa3BUTHSI KayKIAO0r0 00Y4arOEerocs

4. | JIeKMOHHO-
CEMHUHAPCKO-
3a4eTHAs CUCTEMA

I[aHHaH CHUCTCMA JaCT BO3MOKHOCTb CKOHICHTPUPOBATL MaTCpHaAJl
B OJIOKH U MMPENOAHOCHUTE €TI0 KaK €AMHOC LICJI0C, 4 KOHTPOJIb
IIPOBOAUTLH 11O HpeﬂBapHTeHLHOﬁ IIOATOTOBKEC 06yqafoumxc;1

5. | UudopmarmonHo-
KOMMYHHKAIIHOHHBIE
TEXHOJIOTUHI

M3MeHeHne 1 HeorpaHWYeHHOE 00oralleHNe CoIep>KaHHs
o0pa30BaHMsl, UCIIOJIb30BAHNE HHTETPUPOBAHHBIX KYPCOB, TOCTYI
B MHTEPHET.




6. | Cucrema dopMupoBaHUEe IEPCOHUPHUITUPOBAHHOTO YUETa TOCTHKECHUN
MHHOBALIMOHHOMN o0yuJaroIerocs: Kak MHCTPYMEHTA MeJarOrH4eCKON OIICPKKU
OLICHKH «TIOPT(OINO» COLHUANTBHOIO CAMOONPEIEIICHHUS, ONIPEACTICHUS TPACKTOPUU
WHAWBUAYAJILHOI'O Pa3BUTHA JIUYHOCTHU

HaumeHoBaHNe TeM 3aHATHH € MCII0Jb30BAHHEM AKTHBHBIX (l)OpM oﬁyqe}mﬂ:

Ne Tema Bu dopma / MeToipl UHTEPAKTUBHOTO O0yUYEHHUS Kon-so
3aHATUS 3aHATUSI 4acoB

AMUHOKHUCIIOTHI U OCIIKH, KITaCCH(HUKAIIUs, COCTAB,

CTPOCHHE, CBOMCTBA

HykienHOBbIE KUCIIOTHI, KJTacCHU(UKAIIHS, COCTAB,

CTPOCHHE, CBOMCTBA

YrieBoasl, Kiaccudukanus, cocTaB, CTpOSHUE.

1 | IIpakTuxym I13 CBOICTBa 18

Jlunuel, ki1accudukanus, CocTaB, CTpOCHHUE,

CBOMCTBa

buonoruueckure MmemMOpaHbl, COCTaB, CTPOCHHE.

buonornueckue GyHKIUN

BuraMuHbl, TOPMOHBI, aHTUOMOTHKH. AHECTCTUKH

Wrtoro yacos 18

VIII. OHEHOYHBIE MATEPHAJIbI JJIs1 TEKYIIEI'O KOHTPOJISI M
IMPOMEXYTOYHOU ATTECTALIUA

8.1. OueHo4YHBIE CPEACTBA TEKYLEr0 KOHTPOJIS

KomneTenimm,
Ne Bun xouTpons KonTtponupyembie TeMbI (pa3iesns) KOMITOHCHTET
n\i KOTOPBIX
KOHTPOJIUPYIOTCS
1. Paznen 1. Monomepsl. Knaccuduxarusi. T1IK-6
CrniocoObl CHHTE3a OJUMEPOB.
2. Texymuit Paznen 2. MoHoMepsI 17151 TOJIMMEpU3aIiu
3. KOHTPOJIb: Pa3nen 3. MoHoMmepbI U1 TOJTUKOHEHCAIUN
4, YCTHBIN OIIpOC, Pasnen 4. Jlunuast — KiieToYHBIE GHOPETYIISITOPBI
5. KOJUIOKBHYMBI, Pa3nes 5. Bronornyeckue MeMOpaHbI
6. MPpE3CHTAlNN Pazpaen 6. HuskomonekyasipHble GHOPETryIsSTOPEL.
Ankanmounnbl, GEeHOIbI, BATAMUHBI, TEPIICHEI,
CTEPOUIBI, (DEPPOMOHBI, TOKCHHBI, AHTUOMOTHKHU

8.2. Oneno4nble cpeacTBA JJIs1 IPOMEKYTOYHOM aTTeCTaluH

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

1. AmuHokucnotel.  HomeHkmarypa, cTpoeHue. ['€HeTHMUECKHM  KOJIUpYyEMble
AMHHOKHUCIIOTEL. OnTruyeckass HW30MEpPUs 0-aMUHOKHCIOT. KHCIOTHO-OCHOBHBIE CBOMCTBA.
XuMHuueckue cBorcTBa. MeTobl CHHTEe3a aMUHOKHCIIOT.

2. ITentuael. Ilpupona mentuaHON CBA3U. ['OMOIETHBIE M T€TEPOJETHBIE MENTHUIBI,
nencunentuasl. JluHeitHple U nukIudeckue nentunabl. CTpykTypa U QyHKIHUS OMOIOTHYECKH
AaKTUBHBIX NEeNTUAOB. [lenTuapl kak JeKapCTBEHHbIE CPECTBA.



3. llepBuuHas cTpykTypa 6enkoB. OO01mas crpaTerus onpeieneHus CTpyKTypbl OEIKOB.
Ananu3 aMuHOKHUCIOTHOro cocraBa. OmnpeneneHue N- U C-KOHIIEBBIX AMUHOKHCIOTHBIX
OoCTaTKkoB. PparMeHTanus NOJUIENTUIHON uenu. DPEepMEHTAaTUBHBIE METOAbI T'MAPOJIM3A.
OrpanuuenHblii nporeonu3. OrmpenesieHue aMUHOKHCIOTHOW IOCJEI0BATENbHOCTH Oelka ¢
MIOMOIIBI0 aBTOMAaTHUYECKOTO CEKBEHATOpAa. AHAIIN3 PACIOIOKEHHS CYIb(PTUAPUIBHBIX TPYII U
TucynbGuaHbIX cBsi3eil. Vcnonp3oBaHHe Macc-CIEKTPOMETPHM IPHU ONpPENeICHUH MEePBUYHON
CTPYKTYypbl mnentuaoB. CloxHbIE O€NKH: TIUKO-, JHIO-, HYKIEO-, XpoMo-, ¢docdo- u
METAJIJIONIPOTEHUHBI.

4.  Xumuueckass MonuduKanus OeNKoB. 3a1a4yd, pemaeMble ¢ TOMOIIbI0 XUMHUECKON
Mogudukanuu. MeTtoasl HAEHTU(UKAIUK MOAU(DULIMPOBAHHBIX AMUHOKHCIOTHBIX OCTaTKOB.
Buocnenunduueckas moaudukanus 6eIKoB.

5. IlpocTpaHcTBeHHas CTpPyKTypa HENTUIOB M O€NKOB. DJIEKTPOHHOE CTPOEHHE U
KOH(UTYpamusi TENTUIHON CBS3U. TUIBI B3aUMOICHCTBUMN, ONIPEIESIISIONINE MPOCTPAHCTBEHHYIO
CTPYKTYpY noaunentuaoB. CBs3b NPOCTPAHCTBEHHOM CTPYKTYpBI O€JIKa ¢ MOCIeA0BaTEIbHOCThIO
AMUHOKHCIIOTHBIX OCTaTKOB.

6.  BropuuHas cTpyKTypa NEenTHI0B U OEJIKOB. 0-CIIUPaJb, B10-CIUpab, NapajuieibHas
U aHTHUIApaUIeNbHas B-CTPYKTyphl, [-M3rub, Jpyrue THIBI PETYISAPHBIX  CTPYKTYp
noJaunenTuaAHoN nenu. CBepXBTOpUYHAs CTpYKTypa OenkoB. IloHsATHE O ToOMeHaX.

7.  Tperuunas crpykrypa 6enkoB. IIpencraBienne o0 U3yueHUN NPOCTPAHCTBEHHOTO
CTPOEHHUSI MENTUAOB M OEIKOB METOJaMHM PEHTI€HOCTPYKTYpHOI'O aHaju3a U SAEpHOro
MarHuTHOTO pe30HaHca. /[eHaTypauus u peHarypamus.

8.  UYerBeptuuHas cTpykTypa OenkoB. [IpumMepbl cyObeAMHUYHBIX CTPYKTYpP. MeToabl
MCCJIEJOBAHMSI YETBEPTUYHOU CTPYKTYPBI.

9.  buonoruueckas ponb OenkoB. depmentsl. Kiaccuduxauus. IlpeacraBnenue o
ounokaranu3e. [IpuHimner pepMeHTaTHBHON KUHETHKH. IHTHOUTOPHI M aKTUBATOPHI (DEPMEHTOB.
@dakTopbl, BIMAONME HAa (EPMEHTATUBHYIO AaKTHBHOCTb. [loHATHE 00 aKTHBHOM IIEHTpE.
WucynuH, TopMOHBI pocTa. [NHMKONpOTEenHOBBIE TOPMOHBI afeHorunodusa. benku cucrembl
remocrtasa. Cucrema cBepThIBaHUS KPOBU. IHTErpuHbI. AHTUKOATYISHTB M PUOPUHOTUTHUKH.

10. JIBurarenbHbIE U CTPYKTypHBIE OCNKH. BENKM MBINII U COCTUHUTEIBHBIX TKAHEH.
AxTOMMO3MHOBBIHN KoMmIUIekc. KomtareH, kepaTus, ¢puOpouH.

11. PenenTtopHbie OENKH.

12. Tpancnoptasie Oenku. ATdaszsl. Luroxpom C, reMorioOMH, MHOIIOOUH,
CBIBOPOTOYHBIN abOyYMUH, cieliMPHUUECKHE TII00YINHBI CBIBOPOTKH.

13. Benku-TOKCHHBI MUKPOOHOTO U PACTUTEIBHOIO MPOUCXOXKICHHS.

14. Hyxneo3uapl W HYKJIEOTHABl KaK KOMIIOHEHTHl HYKJIEHMHOBBIX KHUCIOT, HX
HOMEHKJIaTypa, CTPYKTYpa, CTEPEOXUMHs, (U3NUECKUE U XUMHUYECKHE CBOWCTBa, OMOCHHTES.
TayromepHble (POpPMBI a30TUCTBIX OCHOBaHMM. MUHOpPHBIE KOMIIOHEHTHI HYKJIEHHOBBIX KUCIIOT:
[Tpupoaubie MO (UKALIUN TYPUHOBBIX U MUPUMUIMHOBBIX OCHOBAHU.

15. IlepBuuyHasi CTPYKTypa HYKJIEHMHOBBIX KHUCIOT. MexHyKkiaeoTuaaple u N-
TJIMKO3UJIHBIE CBSI3U, CXOACTBO U paznuume ux cBoiictB B coctaBe JIHK u PHK. Ilonspaocts
MEXHYKJICOTHIHOM CBSI3M W TOJIMHYKJIEOTHIHOM nenu. OmnpenesneHne NEPBUYHON CTPYKTYPBI
HYKJIEMHOBBIX KUCJIOT. AHAJIN3 IEPBUYHOM CTPYKTYpPBI . ABTOMAaTH3alHsl CEKBEHUPOBaHUS

16. BropuuHas  CcTpyKkTypa  HYKIEHHOBBIX  KHCJIOT.  PeHTTeHOCTpYKTYpHBIC
uccnenoBanus JIHK. IIpasuna Yapradda. [Boiinas cnupans JTHK nmo Yorcony n Kpuky u ee
Ouonormueckoe  3HayeHWe. OCHOBHBIE  TUIBl  JBOMHBIX  crnupanedl.  OcobGeHHOCTH
npoctpaHcTBeHHOW — opranm3aumu  JIHK B Oumonormueckux cucremax (B BHpYycax,
MPOKAPUOTUYECKUX U SYKapUOTHUECKUX KieTkax). [lonstue o xpomaruse.

17. JIHK kak HOCHTENb reHeTHYeckoi nHpopmanuu. ['eHoM. DTanbl BOCIPOU3BEICHHS
U pealu3ali TeHEeTH4Yecko uHGOpMaluu: peruiMKaus, TPAaHCKPUIILUS, TPaHCIALUS.
I'eHeTnYeCKUil KOJI: OCHOBHBIE XapaKTepUCTUKU. COBPEMEHHOE ONPEEIICHNE TEHA.

18. [Tlonsatne o reHHOW WHXKeHepWH. VICKyCCTBEHHBIN CHHTE3 HYKJIEHHOBBIX KHCIIOT.
CuHre3 Ha noJuMepHOM HocuTene. lIMKIMYHOCTH CHHTE3a IOJIMMEpPOB KaK OCHOBAa IS



aBTOMaTH3allMM. BplaeneHue, OYMCTKA W UACHTUQUKAIMS CHUHTETHUYECKUX OJHIO- H
MOJIMHYKJIEOTH/I0B.

19. bBenkoBas uHxeHepus. JIBa OCHOBHBIX HAIPABICHHUS HMCCIEIOBAHUN B OEIKOBOM
WHXCHEPUU: PAllMOHAJIbHBIN NHU3aiiH M HampaBieHHAsl 3BOJIONUS OENKOBBIX MOJIEKYJI. MeToabl
HAIPaBJIEHHOIO MyTareHesa.

20. VYrmeBoabl U TMUKOKOHBIOTaThl. MoHocaxapuabl. OmnpeneneHue 1 HOMEHKIATypa.
Anb1103bI U KeTo3bl. [IeHTo3bl M rekco3sl. JInHelHble U MUKInYeckre (popMbl MOHOCAXapUIOB.
Crepeoxumus U KoH(OpMaLUsg MOHOCAXapUaA0B. AHOMEPHBIN IIEHTP: €ro CTEPEOXUMUsi, 0COObIE
CBOMCTBA I'UAPOKCUIIBHOM I'PYIIIIBL.

21. Omnwurocaxapunbl. OnpenenacHue 1 HOMEHKIATypa. XUMHYECKUN U YDH3UMATHUYECKHUI
CHHTE3 OJIMr0caxapui0B. MeToIbl H3yYeHHS CTPOCHUS OJUT0CaXapua0B: XUMHUYECKUE, (PU3UKO-
XUMUYECKUE, SH3UMATHUECKHE.

22. llonmucaxapunpl. OmpeneneHue W HOMEHKIATypa. MeToIsl M3Y4YEHHUS CTPOCHHS
MOJIMCAXapUIOB:  XUMHUYECKHe, (U3UKO-XMMHUYECKHEe, DSH3UMaThuueckue. PacturenbHbie
noJicaxapubl: 1eJUI003a, KpaxMan (amuio3a U amuionekTuH). [lonucaxapuapl )KUBOTHOTO
MPOUCXOXKICHUS:  TJIMKOT€H,  JEKCTpaHbl, XUTUH, TJIMKO3aMUHOIJMKAaHbl,  TE€HapHH.
buonoruueckue QyHKIUY monmcaxapuaoB, JInmomnonrcaxapuasl OaKTepHid.

23. I'nmuxompoTteuHsl U mpoTeornukanbl. CtpoeHne N- u  O-yriieBOIHBIX IENEH.
buocunTe3 N-uermnei rimkonpoTenHOB.

24. T'nmuko3ujaspl M TIUKO3WITpaHcdepasbl. JK30- W 3HAOIIMKO3MAaszbl. Mx
UCTIOJIb30BaHUE B U3YUYEHUH CTPYKTYPHI M (PYHKIIMH YIIIEBOJOB M MIMKOKOHBIOTATOB.

25. [IlekTHHBI KIJIETOK >XMBOTHBIX. PenenTop rematonuToB, TaJeKTHUHBI, CEJICKTUHBI,
CUTIJIEKU, KOJJIEKTUHBI.

26. Jlununael.Ctpoenue u knaccupukanus aunuaoB. OMbuIseMble U HEOMBUISEMBIE,
IIPOCTBIE U CIIOKHBbIE JIUNUIbL. PU3UKO-XMMHUECKHE CBOMCTBA JIMIIMJIOB U UX OMOJIOIMYECKUE
dbynkun. Jlunuaer Ouonorunyeckux MeMOpaH u 6103 HeKTOpHbBIE TUTUIBIL.

27. Meronsl HCCIEIOBAHUS JTUMHUI0B. METOIbI BHIACTICHUS H YCTAHOBICHUS CTPOCHHUS.
Onpenenenne abCOMOTHON KOHPUTYypalluK XUPATBHBIX JTUIHIOB.

28. HeiiTpanbHble TUMHBL. Y TJIEBOIOPOIBI, BOCKH, TpUTIHIEpHIbL. XKupbl. DyHKINN B
opranusMe. JKupbl U Jpyrue JUMHIbI B NPOMBIIIJIEHHOCTH. XOJIECTepUH, €ro ocodas poiib B
opranusme. JlunonporenHsl KpoBH, UX GyHKIUU. JIunasel U qpyrue ruiposasbl.

29. Kupnble kuciaoTel. HachlllleHHble M HEHACBHIEHHbIE KUCIOTHI, UX OHWOCHHTES,
MeTabonu3M u Onosorudeckast posb. Hesamennmble xkupHbIe KUCIO0ThL. CIOCOObI OCYIIECTBICHUS
6noshhexTopHON HYHKITUU KUPHBIX KUCIIOT, OCHOBHBIE MUILICHHU.

30. ®ochomumuasl. OcCHOBHBIE W MHUHOpHBIE (GochOTUNUAb, WX OWOCHHTE3 U
Ouosornyeckas pob.

31. T'muxonumuapl. [ MHKO3MITUTINIEPHUIBI, IEpeOpO3H b, TAHTIIMO3HU bl brocuHTes,
¢GyHKLIMU B opranusme. ['aHrIMo3u/1pl Kak pelenTophl.

32. Meronsl cuHTe3a AUNAAOB. IlOMHBIM H YaCTHUYHBIA XUMHYECKHH CHHTES,
(bepMeHTaTUBHBIE METO/IBI.

33. buonormueckue MeMOpaHbI.

34. MonekynspHas opranuzaius OMOJIOrHuecKuX MeMOopaH. Moienu 1 OCHOBHBIE THUIIBI
MeMOpaH. Jlunuauelid Oucioit U HebucolHble CTpYKTYpbl. KoMnoHeHTsl MeMOpaH, UX pojib U
B3aMMO3aBHUCHUMOCTb.

35. HckyccTBeHHbIE MeMOpaHHBIE CHCTEMBbl. MOHOMOJEKYJSIpHBIC TUICHKH; IJIOCKHE
OucroiiHble MEMOpaHBbl, MX MOJIY4YeHUE U METOBI HccaenoBanus. Meron "patch clamp”

36. Jlumocomsl (Be3uKyibl). MeTOIbI WX TOJIYYCHUS W WCCIeA0BaHUsA. BcTpanBaHme
O6enxkoB B smnocombl. IlpakTmyeckoe  NpUMEHEHHE JIMIIOCOM: JOCTaBKa JIEKapCTB,
HCKYCCTBEHHbIE BaKLIUHBI U JIp.

37. Anxanouasl. Knaccudpukanus. ['pynna ankamounoB onus. [Tonstue o6 onmmaTHbIX
pelenTopax M UX SHIOTEHHBIX JMraHaax. Mop@uH, KoJaeuH, mamnaBepuH. ['epouH, aHamoru



MopduHa (coenuHenue bentin), HamoppuH. PenenTopsl MOpPGHUHOBBIX aNKalOWJOB M HX
HIPUPOHBIE TUTAH/ABL: SHAOP(UHBL, SHKEPATUHBI U JP.

38. CuHTeTMYecKHE AaHAJIbIeTHUKU. TpONAHOBBIC AJKAJOWUIBl TPYHIBl KOKaMHA U
aTpOIMHA.

39. wM-XomuHoOnokatopel. (O0e300IMBAIONIME W  CHOTBOPHBIC  JIEKAPCTBCHHBIE
npenapatsl. Hapkotuku u rammonuHoressl. [lcuxorponsie cpencTBa (PeHOTHA3UHOBOM IPYTIIBL.
TpankBuiIM3aTopbl OEH30IMA3ENUHOBOTO psAAa M TMPHUPOIHBIC JHUTAaHABl HX pPELenTopoB 3-
KapOOJIMHOBBIE ATKAJIOH/IBI.

40. TI'pynna sdenpuna. AnpeHepruueckue CUHAICHl U MPUPOIHBIE aAPECHOMUMETHKH.
Jodamun, ajgpeHalnH, HOPAAPEHAINH, CHHTETHYECKHE  aJpEeHOOJOKATOpBl,  JICYCHHE
UIIEMUYECKO OOJIe3HH.

41. Xunssle ankanougsl. Crpoenue u crepeoxumus. Ilpobiema neueHus manspuu.
CuHTeTHYecKre NPOTUBOMAISIPUNAHBIE CPEACTBA. APTEMU3WHUH U JIPYTHE Tpernaparbl TPYIIIbI
THHIXA0CY.

42. XwHHUIUH ¥ ankanousl rpynnsl PayBonbdun (pesepnun u aiimanus). [IpupoaHsie
U CUHTETHYECKHE CPEJCTBA IPOTHB APUTMUU.

43. Auskanouasl MypUHOBOTO psna. Jpyrue CTUMYISTOPBI CEpACYHOW AKTHBHOCTH.
Ankanousipl U3 0€3BPEMEHHHMKA OCEHHEro - KOJIXMIMH M KOJXaMHH - U UX HCIOJb30BAHUE B
CEJIEKLIUH PACTECHUM.

44. PacturensHble ¢.eHoibl. DnaBoHouabl. Mctopus. Knaccudukanus. draaBoHou sl B
npupoge. KarexuHbl, JeHKOAaHTOUMAHUIWHBI, (IAaBOHOHBI,  (PIaBOHBL,  M30(]IIABOHEI,
(J1aBOHOHOJIBI, JETUAPOXAIKOHBI, XaJKOHbI, AHTOLMAHUAWHBI WU AHTOLMAHBI, (HIABOHOJIBI.
Ousnko-xumMuuecknue  cBoiictBa.  CrnocoObl  monyueHust.  KayecTBEHHbIE — pEaKIIMH.
KonnyectBenHoe onpenenenue. BaxkHble HCTOYHUKH pacTUTENIBHBIX (DIaBOHOMIOB

45.  Antubmortuku. lleHnmwmHbL, 1e(aToOCTIOPUHBI M POJCTBEHHBIC aHTHOWOTHKH.
[IpencraBieHne o MexaHu3Me OMOCHMHTE3a OAKTEPHAIbHOM KIETOYHOH CTEHKH M MeXaHU3Me
NecTBUS TNEHUIWUTMHOB. llpeacraBieHne O MeXaHHW3Max pE3UCTEHTHOCTH OakTepuil K
NEeHULMIUTIHAM.

46. TerpauuKIUHBI - CTPYKTYpPa U MEXaHH3M aHTHMUKPOOHOTO neicTBus. OCHOBHBIC
3Tanbl MOJHOIO CHHTE3a TETPALMKIMHA. MexaHu3M OHMOCHHTE3a TETPalUKINHOBBIX
AHTUOMOTHKOB M UX BIMSIHUE HA OMOCUHTE3 OemKa.

47. AHTHOMOTHKM KaK MHCTPYMEHTBI M3y4eHHUs OMOCHMHTe3a Oeslka: OCHOBHBIE 3Tallbl
3TOro OWOCHMHTE3a W CBS3aHHBIE C HUMH aHTHOMOTWKUA. CTPEeNTOMHIMH U JpyTue
aMUHOTJIMKO3UHbIe  aHTUOMOTHKH.  [lypoMuumH ¥ MeXaHu3M  "IypOMMIMHOBOH
peakuuu". DPUTPOMUILIMH U JPYTHUe MaKPOJIUAHbIE AHTUOUOTHUKH.

48. Xnopambenukon u ero aHanoru. IloiHelil cunTes xnopampeHukoma.

49. BwuramuHbl. VCTOpHS OTKPBITHUS BUTAMUHOB M HMX DPOJIb B (DYHKIIMOHHUPOBAHHU
OpPraHM3MOB YEJIOBEKa W KHMBOTHBIX. BomopacTBOpHMBIE M >KHPOPACTBOPHUMBIE BUTAMUHBI.
Buramuss! 1 KoepMEHTHI.

50. Butamumn A. Crpoenue, Ouojormueckas pojb M H30MepHU3alMs B Ipolecce
¢byakunonnpoBanusi. KapoTHHOMIBI KaK UCTOYHUKH. PeTnHOEBasi KUCIOTa U ee OMoornuecKas
pOJIb.

51. Buramun Bi, TtunamuamoHodocdar u  KokapOOkKcwiaza; HX poiib B
NeKapOOKCUIIMPOBAHUY 0-KETOKHCIIOT, U JieueHHe 6ose3Hu 6epu-oepu.

52. Butamun B: (puGodnaBuH) u ¢uiaBUHOBBIE KOPEPMEHTHI, ydacTHe B CHCTEMax
OKCHJIa3 U JIETUpOoreHas.

53. Bwuramun B3 (maHTOTEHOBAS KMCIOTA), KOGEPMEHT A M €r0 ONOCHHTETHYECKAS! POITh.

54. BuramuH Bs (HuanuH) u HuanmHaMu/, ero kodpepmentsl (NAD u NADP) u ux pons
B COCTaBE OKCHIOPEAYKTa3; OMOCHHTE3 HUAIIMHA.

55. Buramun Bs (anepmu), ero ¢popmsl - TUPUAOKCHH, TUPUI0KCANIb U TUPUIOKCAMUH,
U KOQEepMEeHTHI - MUPHAOKCcaIb-d'-pocdar U NUpuIOKCaMHH-5'-pocdar; yyacTue B mpoueccax
OMOCHHTE3a aMMHOKHUCIIOT U JINITUJIOB.



56. Butamun Bg (onmeBas kucnora), ero KOHbIOTAThl ¢ TIIYTAMUHOBOW KHCIOTOM M
TeTparuapodoinesas kuciaora. X pons B mepeHoce OAHOYINIEPOAHBIX panukaioB. JleueHue
aHeMHUH U JydyeBoi 00Jie3HU. AHTArOHUCTHI (DOJIMEBON KUCIIOTHI (AMUHONITEPUH U METOTPEKCAT)
JUIsL JICYeHUs Jeiko30B U Jjevikemuil. KomroHeHT (onueBol KUCIOTHI - M-aMHUHOOEH30MHAs
KHACJIOTa KaK BHUTAaMHH JUIsI MHKpOOOB. McTopusi OTKpBHITHUS W HpPUMEHEHHE CyIb(haMHIHBIX
IpenapaToB Kak IMEpPBbIX XUMHOTEPANEBTHUYECKUX CPEACTB Uil OOpbObl ¢ MHQPEKIUOHHBIMU
3a00JIEBAHUSIMH.

57. BwuramuH B12 (okcuko6amaMuH) U ero KohepMeHT - KobamaMu I, uX OMOJIOTHYeCKas
poib M TpUMEHeHHe s OopbOBbl ¢ 3a00JeBaHUSAMH KPOBETBOPHOM CHCTEMBL. bBin3ocThb
IUTAHAPHBIX CUCTEM KOppUHA U NOppHHA.

58. Butamumn C (ackopOMHOBasi KHCJIOTAa): CTPOEHHUE, PEAKIMOHHAs CHOCOOHOCTb,
TayTOMEepHs U OUOJIOruYecKast poJib. MeTo/1bl IPOMBIIIJICHHOTO ITOJIy4YeHUs.

59. Butamumuel D u wux mnpoBuTamuHbl. MexaHusMm OuocuHTe3a. JleWcTByromme
THJIPOKCUIIMPOBaHHbIE GOpMbI. bronoruyeckas poss.

60. Bwutamunsl E (Toxodeporst) u nocnencteust E-aButamunosza. Buramun H (6noTtun)
U «aKTUBHBIN KapOokcum». Buramunsl K 1 HopMannzanus cBepThIBaHUS KPOBH.

61. Butamubaer Q (YOMXMHOHBI) B PETYJSIIMM TPAHCIOPTA JJIEKTPOHOB U
OKHCIUTENBHOT0 (hochOopuIupoBaHus.

62. Tepnenst u teprneHounsl. Krnaccudukanus. MoHO- U OUIMKINYECKHE TEPIICHBI.
@parMeHT U30npeHa B CTPYKType TepreHoB. MuplieH, 1MMoHeH. Teprnenon bl (MEHTOI, KapBOH,
tyiion). Ilunan, Gopnan, mentan. Ckunuaap. Kamdopa. ConpsokeHHbIE MOJIMEHBI: CKBAJICH,
KapOTUHOMIbI, BUTaMUH A. Kayuyk.

63. 35.Crepousbl. CTEpOUIbI KaK TETPATUKINYCCKHE TPUTEpIIeHbl. OCHOBHBIC 3TAITbI HX
O6uocuHTe3a. X0JIEeCTEepUH U PACTUTEIbHbIE CTEPUHBL: CTPYKTYpa U Onosiorndeckas pyHKLIus

64. JKenmunele KHCIOTHI Kak NpPUPOAHBIE JETEPreHTH. bBHOCHMHTE3 B IEYEHU W
6uonornyeckas poib. Mcrnonb3oBanue B OMOXMMHUN U OMOOPTaHUYECKON XUMUH.

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

66. IlonoBbIE TOPMOHBI: 3CTPOTEHBI U aHAPOTEHBI. BHOCHHTE3 U OHOJIOTHYECKast POJIb.
OCOOEHHOCTH CTPYKTYpbl M OHOJIOTHYECKON AaKTHUBHOCTH 3CTPOTE€HOB (3CTPOH, 3CTPUON U
ACTPAZMOI), CBS3b C aKTUBHOCTHIO (POJIMEBOM KUCIIOTHI U nporectepoHa. [1onHbIi cuHTE3 3cTpoHa
no ToproBy. CUHTETHYECKHE aHJPOTE€HHbIE penaparhl, aHaOOIUKH.

67. TOpMOHBI KOpHI HAIMOYEYHUKOB: TIIFOKOKOPTUKOHMIBI M MHHEPATOKOPTHKOUJIHI.
buocuHTe3 0CHOBHBIX mpezacTaBuTeneil n Guonornyeckoe 3HaueHHe. CUHTETUYECKUE aHAJIOTH U
WHTUOUTOPHI.

68. CepaeuHble TJIMKO3U[bI, CTEPOUIHBIC CaMOHMHBI U ankajmougsl. CTpyKTypa
OCHOBHBIX IIPEJICTaBUTENIEH U OMOIOTMUECKOE 3HAaUCHHUE.

69. Oco0eHHOCTH peleniiy CTEPOUTHBIX TOPMOHOB.

70. HeiipoMeanaTopsl 1 TOPMOHBI - IPOU3BOIHBIE AMUHOKHCIIOT U enTHI0B. CTpoeHme
U QyHKIMOHaNbHas poisib. [IpencraBineHue o nepegaue HEPBHOIO UMITYJIbCA.

71. ®epoMOHBI U TOPMOHBI HACEKOMBIX, HMHCEKTHLHIb. DEpOMOHBI U IMOJIOBbIE
aTTPAaKTaHTbl HaceKoMbIX. Mcropuueckuii ouepk. buosnorumueckas poiab U NPUMEHEHHE.
bomM6ukon. KOBeHnIbHBIE TOPMOHBI HACEKOMBIX M UX pOJib B OHTOreHe3e. dochopopranndeckue
uHceKkTuuuasl. [lnperponasl.

72. ®UTOTOPMOHBI U JPYTUE PETYIATOPHI Pa3BUTHS pacTeHUH, GyHTHIUAB. OCHOBHBIC
(UTOrOpMOHBI: HWHAOJWIYKCYCHass KHUCIOTa M €€ NPUPOAHbIE AaHaJord, THOOeperuInHBI,
UTOKUHUHBI, a0CIM30Basi KUCIOTA, 3TUJIEH, OpacCHHBl M ojurocaxapuHbl. OCOOEHHOCTH HX
CTpOEHHUsI U COAJIAHCUPOBAHHOTO JIEHCTBUA Ha (HU3UOJOTHI0 pacTeHuil. [lpyrue npupojHbie
PEryJATOpbI pa3BUTHSI PACTEHUH, (PUTOATIEKCHUHBI.

73. T'epOuuMIbl peryasiTOPHOrO TUIA, BO3JEHCTBYIOILIME HA TOPMOHAIbHbIE (YHKIIUU
UHAOIMIYKCYCHOM KucnoThl. 2,4,5-T u mpoOiema CynepIKOTOKCHKAHTOB psiia JMOKCHHA.
["epOuruabl - THTUOUTOPH! (POTOCUHTESA.



74. ®ynrunuasl. [IpenapaTbl KOHTAKTHOIO U CHCTEMHOTO I€HCTBUS.

75. Toxkcunbl. TOKCHHBI 3eMHOBOAHBIX M PbIO. TOKCHMHBI BBICIIMX PpACTEHUU |
HACEKOMBIX.

76. MukoTokcuHbl. TOKCHHBI CHHE-3€JEeHbIX Bogopocieil. Mcnonb30BaHne TOKCHHOB B
OMOOPTraHUYECKON XMMUU 1 HEHPOPHU3UOTIOTHH.

HporpaMMa OLCHHUBAHUS KOHTPOJIMPYEMBIX KOMIIeTeHIIMIi:

Kon HanmenoBan
Tema umu paszmen HHIKATOP [Lmarupyemsrit Kpurepnit HQZ
,III/ICI_II/IHJI}:IHS:L a pesyﬁi]TaT Hoxasatens ougHI/IBI;HI/I;I TK3O < TIA®
KOMITETEHI]
3078

Pasmen 1. WNJIK nxe1 | 3HaTh 3Haer Bimaneer YO
AMHHOKHUCIIOTEI, TEOPETUYECKUE TEOPETUYECKUE MaTepHajoM,
MENTUIbI, OCIKH.. OCHOBEI 0a30BBIX OCHOBEI 0a30BBIX MIpe/ICTaBJICHH
Knaccugukarus, XUMUYECKHX XAMUYECKUX BIM B paszjiele.
OuoJIoruuecKas JTHMCIUIIINH IMCIUIIINH Bomnpocs! mis
poJIb. (HeopraHu4eckoii, (HeopraHu4eckoii, YCTHOI'O

OpraHUYEeCKOH, OpraHUYeCcKOH, cobecenoBann

aHAJTATHYCCKOH, aHAJTATHYCCKOM, .

(huznaeckoit ($U3NIeCKOil XIMHH,

XAMUHU, XUMHAA XAMUU

BBICOKOMOJICKYJISIP | BRICOKOMOJIEKYIIAPH

HBIX COCIUHEHHI, BIX COCIUHEHHIA,

XUMHUYECKMX OCHOB | XMMHYECKHUX OCHOB

OHMOJIOTHYECKUX OMOJOTHYECKUX

MPOLIECCOB.) U MIPOLIECCOB.) U

CIOCOOBI UX CIIOCOOBI UX

HCIIOJIB30BaHUS WCIIOJIb30BaHUs TIPH

MIPU PEIICHUH peleHuH

KOHKPETHBIX KOHKPETHBIX

XAMUYECKHUX 3a/1ad | XUMHUYECKHUX 3a/1a4
Paznen 2. UK nxe1 | 3HaTH 3HaeT Bnangeer YO
Hyxireo3umer, TEOPETHICCKHE TEOPETHICCKHE MaTepHalioM,
HYKIJICOTUBI H OCHOBBI 0a30BBIX OCHOBBI 0a30BBIX MPECTaBICHH =
HYKJICHHOBEIC XAMHUYECKUX XAMUYECKUX BIM B pa3Jene. 2
KUCJIOTHI. ['eHHas JIMCIUIIINH IMCIUIIINH Bomnpocsr mis A
u 6enkoBas (Heopranndeckoil, | (HEOpPraHWYECKOH, | YCTHOTO
HUHKECHEPHSL. OpraHUYECKOH, OpTraHUYECKOH, cobecenoBaHu

AHATUTUYECKOM, AHATUTUYECKOH, s1.

(huzngeckoit ¢bu3ngecKoil XuMuu,

XUMUH, XUMUU XUMUU

BBICOKOMOJICKYJISIP | BRICOKOMOJEKYIISIPH

HBIX COCIUHEHHH, BIX COCIUHEHHI,

XUMHUYECKHX OCHOB | XHMHUYECKHX OCHOB

OHOJIOTHYECKUX OHOJIOTHYECKUX

MPOLIECCOB.) U MIPOLIECCOB.) U

CITIOCOOBI UX CIIOCOOBI UX

HCIIOJIb30BaHUS WCTIOJIb30BaHUS TIPH

MIPY PEIICHUH peIIeHIH

KOHKPETHBIX KOHKPETHBIX

XAMUYECKHUX 3a/1a9 | XUMUYECKHUX 3a/1a4
Pasgen 3. WNJIK nxe1 | 3HaThH 3Haer Bmaneer YO
VriaeBoapl u TEOPETUIECKUE TEOPETUICCKUE MaTepHajoM,
TITUKOKOHBIOTaThI. OCHOBBI 0a30BBIX OCHOBBI 0a30BBIX MpeICTaBICHH
OcobennocTu XUMHYECKUX XUMHUYECKHX BIM B pa3Jene.
CTPYKTYpHOU JIUACLHILINH JIACLHILINH Bomnpocs! s
OpraHU3aIHH. (HEOpraHUYECKOH, (HEeOpraHUYECKOH, YCTHOTO

OpPTraHUYECKOH, OpPraHUYECKOH,




aHAJIUTUYCCKOM,
(uznueckoi
XUMUH, XUMUH
BBICOKOMOJICKYIISIP
HBIX COCOUHCHHIA,
XUMHUYECKUX OCHOB
OMOJOTHIECKUX
MPOLIECCOB.) U
CIIocoObI UX

AHAJTUTUYECKOM,
(bu3nuecKoi XUMUH,
XUMHHU
BBICOKOMOJICKYJISIPH
BIX COCIUHCHHIA,
XHMHYCCKHX OCHOB
OHOJIOTHIECKUX
MPOIIECCOB.) U
CIIOCOOBI UX

cobecenoBanu
o.

HCIIOJIb30BaHHMS HCTIOJIb30BaHUsI TPH

TIPU PEIICHUH peleHIH

KOHKPETHBIX KOHKPETHBIX

XUMHUYECKHX 3a7a4 | XUMUYECKHUX 3a71au
Paznen 4. Jlunuaer | UK k61 | 3HaTH 3HaeT Bnaneer YO
— KJIETOYHBIC TEOpETHICCKHE TEOpPETHICCKHE MaTepualioM,
OMOPEryJIATOPHI. OCHOBBI 0a30BBIX OCHOBBI 0a30BBIX TIPECTaBICHH

XUMHYECKUX XUMHYECKUX BIM B pa3Jerne.

JIHACLHILINH JIHACLHILINH Bomnpocsr mis

(HEOpraHUYeCcKO, (HEOpraHUYEeCKO, YCTHOTO

OpTaHUYECKOMH, OpPTaHHUYECKOMH, cobecemoBaHl

AHATUTUYECKOM, AHATUTUYECKOH, s1.

(uznueckoit bu3nYecKoil XuMuH,

XUMUH, XUMUU XUMUHU

BBICOKOMOJIEKYJISIp | BBICOKOMOJIEKYJISIPH

HBIX COCAUHCHMIA, BIX COCIUHECHUIA,

XUMHYECKHX OCHOB | XHMHUYCCKHX OCHOB

OHOJIOTHYECKUX OHOJIOTHYECKUX

TIPOIIECCOB.) U MIPOIIECCOB.) M

CITIOCOOBI UX CIIOCOOBI UX

HCIIOJIb30BaHMS WCTIONB30BaHUS MIPH

TIPH peIICHUHN pelIeHIH

KOHKPETHBIX KOHKPETHBIX

XUMHUYECKHX 33J1a4 | XMMHUYECKHX 3a7a4
Paznen 5. MK nxe1 | 3HATH 3HaeT Bnaneer YO
Buonoruueckue TEOPETUIECKUE TEOPETUIECKUE MaTepHuajoM,
MeMOPpaHBI OCHOBBI 0a30BBIX OCHOBBI 0a30BBIX Mpe/ICTaBICHH

XUMUYECKHUX XUMHYECKHX BIM B paszjele.

JIUCIUIUTAH JIUCIUTUTAH Bompocs! nmst

(HEOpraHUYEeCKOH, (HEOpraHUYECKOH, YCTHOTO

OpPTaHHUYECKOM, OpPTaHHUYECKOMH, cobecemoBaHu

aHAJTATHYSCKOM, aHAJATHYECKOM, .

(huznaeckoit (bU3NIeCKOil XIMHH,

XUMHH, XUMUH XUMHH

BBICOKOMOJIEKYJISIp | BBICOKOMOJIEKYJISIPH

HBIX COCAUHECHMIA, BIX COCIUHECHUIA,

XUMHYECKHX OCHOB | XUMHUYECKHX OCHOB

OHOJIOTHYECKUX OHOJIOTHYECKUX

MIPOIIECCOB.) U MIPOIIECCOB.) U

CITIOCOOBI UX CIIOCOOBI UX

HCIIOJIb30BaAHUS HCIIOJIE30BaHUS ITPH

TIPH pEIICHUN pelIeHIH

KOHKPETHBIX KOHKPETHBIX

XUMUYECKHUX 3374 | XUMHYECKUX 3a]1a4
Pazgen 6. NIK nxe1 | 3HATH 3HaeT Bianeer VO,
Huszkomonexysip TEOPETHICCKHE TEOPETUYECKUE MaTepHuaioMm, Kn
HbIE OCHOBBI 0a30BBIX OCHOBBI 0a30BBIX MPEICTaBICHH
OMOPEryJIATOPHI. XUMHYECKUX XUMHUYECKHX BIM B paszfele.
AJkanounsl, JIACLUATIINH JIACLUTLINH Bompocsr st
(eHomsl, (HEOpraHUYecKoii, (HEOpraHNYECKO, YCTHOI'O
BUTaMHUHBI, OpraHUYECKOH, OpraHUYECKOH, cobece0BaHU
TEpIICHBI, aHAJTUTHYECKOH, aHAJTUTUYECKOH, s,
CTEpOUBbI, (huzngeckoit ¢bu3nIecKoil XuMum,

(heppOMOHBI,

XUMHH, XUMHUHU

XUMHHU




TOKCHHBIL,
aHTHOMOTHKH.

BBICOKOMOJICKYJISIP
HBIX COCOUHCHHIA,
XAMUYECKUX OCHOB
OMOJOTHYECKUX
TIPOIIECCOB.) M
CII0COOBI UX
HCIIOJIb30BaHUS
TIPU PEIICHUN
KOHKPETHBIX
XUMHUYECKHUX 3a1a4

BBICOKOMOJICKYJISIPH
BIX COCIUHCHHIA,
XAMUYECKUX OCHOB
OMOJOTHYECKUX
MIPOIIECCOB.) M
CIoCcOOBI UX
HCTIONB30BaHUS MIPH
peleHIH
KOHKPETHBIX
XUMHUYECKHUX 3a1a4

Y —ycrHbli onpoc, Ki-xomnokBuym, O-otueT o gaboparopHoit pabote, K- koHTponbHas paboTta

XapakTepuctuka OC s o6ecnieyeHUs TEKYLIEro KOHTPOJIA M0 AUCHUIIUHE

Kon nnnukaropa . Conepxanue
L p IInanupyemslit pe3ynabTar 0oc? 3ﬂ p
KOMITETEHITNH 3aJaHus’/BONIPOCa U T.JI.
MNIK rik-6.1 3Hath TeopeTmucckue OocHOBBI | CobecemoBaHue. YcTHbIE 0npOChI

0a30BbIX XUMHYecKuX aucuuiuine | Joknaael KomnokBuym
(HeOpraHU4eCKO#, OpraHMIECKOH,

AQHAJIUTUYECKOH, (usngeckoit
XHMUH, XUMUH
BBICOKOMOJIEKYJISIPHBIX

COCIMHEHUM, XUMUYECKIX OCHOB
OMOJIOTMYECKUX IMPOLECCOB.) |
CIOCOOBI MX HCIIOJIb30BaHUS TPH
pelieHun KOHKPETHBIX
XAMHYECKHX 3a/1a4

3adeT BBICTABIISICTCS CTYACHTY, €CIIH: MaTepHal YCBOCH B MOJHOM 00BEME, OTBETHII Ha BOIIPOCHI
TEKYIIEr0 KOHTPOJISI, CTyJCHT BJIaJeeT HCOOXOMUMBIMUA YMEHHSIMHU U HABBIKAMUBBITIOJHEHBI 3aaHHs 110
CaMOCTOSITEILHOU padoTe.

Heszauer craBuTCS, €CiM B YCBOGHHM MaTrephaia WMEIOTCS MPOOENbl: OTAEIbHBIE YMEHHUS
HEJIOCTATOYHO YCTOMYMBBI, OCHOBHOE COJIEP)KaHUE Marepualia He YCBOEHO; HE IMOJIHOCTHIO BBITOJHEHBI
J1a00paTOpHBIE PA0OTHI U HE MPEJICTABICHBI OTYETHI 10 JIAOOPATOPHBIM paboTam

PazpaboTunkn:

/6/ Cebe K.X.H., JIOIEHT

/ (nodnucz;) (3aHumaemas OOIHCHOCMY)

Onenpmreiin O.A.
(unuyuanvl, pamunus)

IIporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanusimu PI'OC BO u yuerom
pexomenaauuii [IOOIT no HanpaBIeHUIO MOATOTOBKH.

[Iporpamma paccMoTpeHa Ha 3aceJaHMM  Kadeapbl OpraHWYecKOM XHMHUU U
BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUIN

ITporoxoir Ne 10 ot «06» mas 2026 r.

Hacmoswas npocpamma, ne modcem 6vbimb 60Cnpou3gedeHa Hu 6 Kaxou ghopme bOe3
npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kageopul-paspabomyuka npocpammbl

3aB. kadenpoit Kwmxnsies B.H.



