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I. IEJIA 1 3AJJAYHU JUCHUIVIMHBI (MOYJISA)

Ilenamu ocBOCHUS TUCLUIUINHBI SIBIISIOTCSA:

— (QopMHpOBaHHE CHCTEMHBIX 3HAHUN O 3aKOHOMEPHOCTSIX B XMMHUYECKOM ITOBEJICHUH
OCHOBHBIX KJIACCOB OPraHMYECKHUX COEIMHEHUHN BO B3aUMOCBS3H C UX CTPOEHHUEM, UTO MO3BOJUT
WCIIOJIB30BaTh 3TU 3HAHMS B KAYECTBE OCHOBBI INPU H3YYEHUU HA MOJIEKYJIIPHOM YpPOBHE
IIPOLIECCOB, ITPOTEKAIOIIUX B )KUBOM OpPTaHU3ME;

— O3HAaKOMJIEHHE C IPOCTPAHCTBEHHBIM M 3JIEKTPOHHBIM CTPOCHHEM OPIaHUYECKUX
MOJIEKYJ] M1 XMMHUYECKHUMH IPEBPAIICHUSMU BELIECTB, ABIISIIOUIMXCS YYACTHHUKAMHU IIPOLIECCOB
KHU3HEICATEIIbHOCTH, B HEITOCPEICTBEHHOH CBSI3U C MX OMOJIOTHYEeCKOi (DyHKIMEH, CTPOCHUEM U
XUMHYECKMMH CBONCTBAMH OCHOBHBIX KJIACCOB OHOJIOTMYECKH BAXKHBIX OpPraHMYECKHX
COCIUHEHUH,

— YMCHUC aHAJIM3UPOBATH JIUTCPATYPHBIC U SKCIICPUMCHTAJIbHBIC JJAHHBIC,;

— ¢opMupoBaHue OOLIEKYIbTYPHBIX U MPOGECCHOHATBHBIX KOMIIETEHIUH.

3aoauu oucuunaumsl:

— (GopMHpOBaHUE y CTY/IE€HTOB OCHOB €CTECTBEHHOHAYYHON KapTHUHbBI MUPA;

- O3HAKOMJIEHHE CTYAECHTOB C OCHOBHBIMM IIOJIO)KEHUSMU TEOPUHM IIpeaMeTa,
OCHOBHBIMH (PM3MYECKUMU U XUMUYECKUMHU CBONCTBAMH OMOJIOTMYECKH aKTUBHBIX OPraHUYeCKHUX
COCIUHEHUH,

— cdopMHpOBaTh HABBIKU PAOOTHI C MPUPOJAHBIMU OOBEKTAMHU C YUETOM OCOOEHHOCTEH
aHaJIM3a MOJIMKOMIIOHEHTHBIX CMECEH;

— YMEHHUE COOTHECEHUS CBOMCTB OPraHUYECKOr0 COEIMHEHUS C €T0 CTPYKTYpPOI;
WCIIONIb30BAaHUSl  PAIlMOHAJILHOW CXEMBbl MPHU BBIOOpE aaropuTMa ONpPEIENICHHUS COCTaBa U
UACHTU(DUKAIIMY COEIUHEHUI B 3aBUCHMOCTH OT IPUPOJbI BEUIECTB U HUX KOJUYECTBEHHOT'O
COJIepKaHUs.

II. MECTO JUCIMIIVIMHbBI B CTPYKTYPE OIIOII BO

2.1. Jlannas y4eOHas JUCHUIUIMHA BXOJUT B YHCIO OO0S3aTENBbHBIX JUCIUILTHH
3JIEKTUBHON YaCTH y4eOHOro IJIaHa.

2.2. lns w3ydeHHWs TUCHUIUTMHBI HEOOXOAMMBI KOMIIETCHIMH, CHOPMUPOBAHHBIE B
pe3yibTare 00y4deHus Ha 1-2 Kypcax XUMHUECKOro (hakynbTeTa.

2.3. [lony4yeHHbIe 3HAHUS HEOOXOIUMBI ITPH BBITOJHEHHH HAYYHO-HCCIIEOBATEIECKON 1
BBIITYCKHON KBaTM(PUKALMOHHON pabOTHI.

III. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JTUCIHUITJIMHBI

[Iporiecc ocBOeHHS TUCHUILIMHBI HampaBieH Ha (QopMUpoBaHUE KOMIETCHITHI
(omemeHTOB cneayronmx kKomnereHnuit) B cootBerctBur ¢ @I'OC BO u OIl BO mo nanHOMY
HaIPaBJICHUIO MOATOTOBKHU:

Ilepedyens nuIaHNpyeMbIX pe3yJIbTATOB 00y4YCHHS MO0 JHCHUIINHE (MOAYJIIO),
COOTHECCHHBIX ¢ HHAUKATOPAMHU JOCTUKCHUSA KOMHeTeHIll/lﬁ

NuaukaTopsl
Komnerenuus . Pe3yabTarhl 00y4eHust
KOMIIeTEeHI I
I1K-6 [1K-6.1 3HaeT TeopeTUYECKHe OCHOBBI Oa30BbIX
Crnioco0eH npuMeHSTh OCHOBHbBIE XUMHYECKHUX AUCIUTIIINH
€CTECTBEHHOHAYUYHbIE 3aKOHBI U (HeopraHU4YecKOH, OpraHMYeCcKOH,
3aKOHOMEPHOCTH PAa3BUTHS AHATTMTUYIECKOH, PU3NUECKOU XUMUU,
XUMHYECKON HayKH MPU aHAJU3e XUMHH BBICOKOMOJIEKYJISIPHBIX
MIOJIyYEHHBIX PE3YyJIbTaTOB COEMHEHUH, XUMUUECKUX OCHOB
OMOJIOTHYECKHUX MPOIIECCOB.) U CITOCOOBI
UX UCIIOJIb30BAHMSI TP PELICHUN
KOHKPETHBIX XUMUYECKHX 33]a4




IV. COAEPKAHUE U CTPYKTYPA JTHUCIUIIJIMHbI

TpymoeMKOCTh AUCITUIUIMHBI COCTABISAET 3 3a4eTHBIX eauHulbl, 108 yacos.
dopMa MIPOMEKYTOUHON aTTECTALUU: 3a4€T

4.1 Coz[epma}me AUCHUIIJIMHDBI, CTPYKTYPUPOBAHHOC II0 TEMaM, ¢ YKa3aHUEM BUA0B
yqeﬁm,lx 3aHATHI 1 OTBECACHHOI'0 HA HUX KOJIN4YEeCTBA aKaJACMHUYCCKHUX YaCcoB

Buipl yueGHO#M paboThI, BKIOYAs
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Paznmen 1.
A YcTHOE
AMWMHOKHCIOTEI, cobecen
1 | menTunpl, OEIKHU.. 6 6 2 6 ”
MPE3CHTALINN
Knaccudukanus,
OKJIAJIOB
OMOJIOTHYECKAs POJTb.
Paznen 2. Hyxieo3uasl
y ’ YcTHOE
HYKJICOTHJIBI U
cobecen.,
2 | HyKJICHHOBBIC KUCIOTHL. | 6 6 2 6
MPE3CHTALUN
I'ennas u GenkoBas
JIOKJIAZ0B
WH)KEHEPHS.
Paznen 3. Yriesoasl u
YcTHOE
TIIMKOKOHBIOTATHL. cobecen
3 | Ocobennoctn 6 4 2 6 N
CTOVKTVDHO MPE3EeHTALUN
PYKTYp OKJIAJIOB
OpraHu3aIyy.
Paznen 4. Jlunuger — YcTHOE
KJIETOYHBIE cobecej.
4 6 4 | 2 2 | 6 s
OMOPETyIATOPHI. MPE3eHTALUN
JIOKJIAJIOB
Pazpgea 5. YcTHOE
Buomornueckue cobecej.
5 6 6 | 2 2 | 6 s
MeMOpaHbI MPE3EeHTALUN
IOKJIAJIOB
Pa3znea 6.
Huskomonexysipabie YcrHOE
OUOPEryJATOPHI. cobecen.,
6 | Ankanousl, GEHOIBI, 6 8 8 2 13 Mpe3eHTAINH
BUTAMUHBI, TEPIICHBI, JIOKJIAJIOB
CTepOuIbl, PeppOMOHHI, Komnoxsuym
TOKCHUHBI, aHTHOHOTUKH.
IIpomexxyTouHas
P y 51 2 3auer
aTTecTalus
HUroro uacos 108 34 18 51| 8 43




4.2 T1;1aH BHeayTUTOPHOH cAaMOCTOSITEJILHOI Pa00Thl 00y4aIOIIMXCH MO TUCHMUILINHE

CamocTrosrenbHas pabora

Y4eOHO-METOAUUECKOE

00yJarOIINXCS obecreyeHne cCaMOCTOSI TEIbHON
Cene HasBanue Bux 3arpa OueHouHoe paboTsI
pazzena, Cpoku | ThI
CTp CaMOCTOATE CpeacTBoO
TEMbI o BBIIIOJIHE (BPEME
JIbHOU
HUA HHU
paboThI
(dac.)
6 |Pasmenl. Pabora ¢ 1-18 43 IpesenTarms (1. Kosanenko, JIeoHu 1
AMMHOKHCIIOTHI, |TUTEPATYypOH, Hezes W nokiany  |BIaIMMHUpPOBHY.
MIeNTHBL, OSNIKU. |MaTepHaIoM Broxumudeckie OCHOBBI XUMHHU OHOJIOTNY
Knaccuduxanusi, |nexmuit CCKH aKTUBHBIX BemecTB [Tekct: |/
OuoIoruIecKast Jleonnn Brnagumuposuu KoBanenko. -
poJIb. IlonroroBka k Mocksa : Jlaboparopus 3HaHui1 (paHee
Paspeu 2. KOJJIOKBUYMaMm "BUUHOM. Jlaboparopus 3Hanuit"), 2015. -
Hyxneo3umpl, U YyCTHOMY 228, [1]c. [1] c. : mm. ; 22 cm. - (YueOHUK
HYKJIECOTUIBI M |COOECEJ0BaHHIO JUTSI BBICILICH IIKOJIBI). - Pesxum moctyna:
HYKJICUHOBBIE OBC "U3patensctBo "Jlans". - Heorpanuu.
kucnotel. ['ennas [[Toaroroska noctyi. - bubmumorp.: ¢. 229. - [lpeam.
1 GenkoBast Mpe3eHTANU I yKas.: ¢. 224-228. - ISBN 978-5-9963-
HHKCHEPHSI. 1100-2 :
Paspnen 3. 2. TumoxuH, bopuc
YrneBonbl u Bacunbesnu. [Tpuknagnas xumus [Tekcr] :
TJIMKOKOHBIOTaThl yueb.-meroa. nocobue / b. B. Tumoxun, B.
. Ocobennoct JI. Muxaiinenko ; peu.: B. H. Kmxknses, A.
CTPYKTYypHOH A. Kysnernosa ; MpxyTckuii roc. yH-T,
OpraHu3alluy. Xum. ax. - 2-¢ u3., UCIp. u JOIL. -
Pasnen 4. Upxkyrek : Uzn-Bo UT'Y, 2012. - 107 c. : wi.
Jlunuier — ; 20 cm. - bubmuorp.: ¢. 107. - ISBN 978-5-
KIICTOYHBIE 9624-0675-6 : 5k3. 21
OHOPETYJIATOPBI 3. TumoxuH, bopuc
Paznex 5. BacunbeBuu. JlekapcTBEeHHBIE CPEACTBA
Buonornueckue [TeKCT] : yqe6. nocobue / b. B. TumoxuH,
MeMOpaHbl O. A. Dpenbmiteiis ; pei.: A. B. iBaHoB,
Pa3nen 6. A.T. Ilpoiinakos ; UpkyTckuii roc. yH-T,
Huskomonexynsp Xum. dak. - Upkytck : U3a-so UT'Y, 2013.
HBIC - 146 c. ; 20 cm. - bubawuorp.: c. 97.
6H0peryny["[0pm. - ISBN 978-5-9624-0803-3 :3k3. 20
AnKanousl, 4 TumoxuH, BO[!I/IC
(eHomBI, Bacunbenu. [lpuknagnas xumus [Tekcr)
BUTaMHUHBI, : yaeb. - meron. mocodue / b. B. TumoxuH,
g [repmentl, B. JI. Muxaiinesko ; UpkyTckuii roc. yH-T,
CTEepOUIBI, Xum. ¢ak. - Upkyrck : Uza-so UT'Y, 2011.
(beppoMOHBI, - 105 c. : mi. ; 20 cM. - bubnwmorp.: c. 105. —
TOKCHHBI, :9Kk3. 10
AHTUOMOTHKU. 5. ConpareHkoB, AHATOIUN
Tumodeesny. [ecTruabt
U perynsaTopsl pocta. [IpuknanHas
oprannueckas xumus [TekcT] : HaydHOE
m3nanre / A. T. Conmarenkos, H. M.
Komsinuna, Jle Tyan Aus ; Poc. yH-T
JIpyxObI HApOJOB. - M. : buHoMm.
JlaGoparopwust 3Hanwmii, 2010. - 223 ¢. : ui. ;
24 cM. - (bubnuoTeka KiIaccuuecKoro
yHuBepcuTeta). - bubsawmorp.: ¢. 210-211. -
[peam. ykas.: c. 212-219. - ISBN 978-5-
9963-0202-4 : 9k3. 1
O6H135[ TPYAOCMKOCTH CaMOCTOSITEIIbHOM 43
paboThI MO TUCHUTUIMHE (Yac)
N3 Hux 00beM caMOCTOSTETHHON pabOTHI
C UCITOJIB30BAHUEM JJICKTPOHHOI'O 43

00y4YeHUs1 M TMCTAHIMOHHBIX
00pa3oBaTeJIbLHbIX TEXHOJOTHH (4ac)
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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://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

4.3.Coneprxanue y4eOHOT0 MaTepuaja

TpynoemMKocTb
JUCITATLIAHBI 3
(3.e.)
Haumenosanue | BBEJIEHHUE
OCHOBHBIX XuMust OMOJOTHYECKH aKTUBHBIX coeiMHeHui. [Ipeamer, 00beKThI
paznenon M3Yy4YEHHUS U METOJbI UCCIeA0BaHMs. buonoiumepsl u
(Momyeit) HU3KOMOJIEKYJISIpHbIE OMOPETYIATOPbl. MECTO XUMHH OMOJIOTUYECKU

AKTUBHBIX COCIMHEHUH CpeIi XUMUYECKUX U OUOJIOTHYECKU HayK, €
OCHOBHBIE 3a/Ia4H.

1. AMMHOKMCJIOTBI, ENTH/bI, 0eJIKH

1.1.Amunokucaorsl. Homenkiarypa, crpoenue. ['eHeTnuecku
KOJIUPyEeMble aMUHOKHCIIOTHL. OnTUuecKkast i30MEpHs 0.-aMUHOKHUCIIOT.
Kucnorno-ocHoBHBIE CBOICTBa. XMMUYECKUE CBOMCTBAa. MeTOAbI CHHTE3a
AMUHOKHCIIOT.

1.2.11entuabl. [Ipupona nentuaHoM cBsizu. ['OMOAETHBIE U TETEPOIETHBIC
MENTU/IbI, IeTICUNIENITU IbI. JINHEWHbIE U TUKINYECKUE MEeNTHUIbI.
Nonodopsr.

CtpykTypa u QyHKIMS OMOTOTHYECKH aKTUBHBIX MenTUA0B. [lenTunneie
TOPMOHBI U puIM3UHT-(pakTopsl. Heliponentuasl. [lpeacrasnenue o
MENTUIaX HEUPOTPAaHCMUTTEPAX, HEHPOMOYJIATOPaX, KOHHEKTOpaXx.
NmMmyHOaKTHBHBIE TENTH/BL. [leNTHAHBIE TOKCUHBI 1 aHTUOMOTHKH.
[lenTuapl Kak J€KapCTBEHHbIE CPEACTBA.

XUMUYECKUH CUHTE3 MEeNTUA0B. MeTo bl 3a1uThl (hyHKIIMOHATBHBIX
rpynn. Co3/iaHre NenTUIHOM CBSI3U: METO/bl CMEIIAHHBIX aHTHJIPHUJIOB,
aKTUBUPOBAHHBIX 3(PUPOB, KAPOOTUUMHIHBIN 1 KApOOKCUAHTUAPHUIHBIN
MeTo]1bl KoHJeHcauu. [IpencraBienne o 0J0YHOM U CTYIIEHYaTOM
cuHTe3e nentuaoB. [Ipodnema panemusannu. TBeprodasHblil cuHTE3
MENTH/I0B.

1.3.1lepBuuHas cTpykTypa 6ekoB. O0IIast cTpaTerus OonpeaeaeHus
CTPYKTYpbI O€IKOB. AHaIN3 aMUHOKHCIOTHOTO cocTaBa. Onpenenenue N-
)51 C-KOHH@BBIX AMHWHOKHUCIIOTHBIX OCTAaTKOB. q)paFMCHTaHI/ISI
MOJIUTIENTUAHON 11eni. PepMEeHTATUBHBIE METO bl THAPOIIN3A.
OrpaHryYeHHBIN TPOTEONTH3. XUMUUECKHE METOIbI PACIICTUICHHS
MOJIUTIENITUAHOM IIeTIH 110 OCTaTKaM METHOHUHA, TpUNTO(daHa, IUCTenHA U
o cBs3siM Asn-Gly u Asp-Pro. [locnenoBarensHas nerpaaaius O€IKoOB MO
MeTony Damana. OnpeneneHre aMUHOKUCIIOTHON TIOCIEI0BATEIbHOCTH
0eJTka ¢ TTIOMOIIIbI0 ABTOMAaTHIECKOTO CeKBEHATOPA. AHAIH3
pacmoNoKeHus CyIb(OTHAPIIBHBIX TPy U TUCYIbGUIHBIX CBSI3EH.
Hcnonb30BaHne Macc-CIIEKTPOMETPUH TIPH OTIPEACIICHUH IIEPBUIHON
CTPYKTyphbI entuoB. CIoKHbIE OENKH: TIUKO-, JIUIO-, HYKJIE0-, XPOMO-,
dhocho- 1 MeTaIONPOTENHEI.

1.4.Xumnuyeckasi mogupuranus 0eJK0B. 3a7a4H, pEIIaeMbIE C
MOMOIIBI0 XUMUYecKOol Moaudukanuu. Crenndpudeckas MOIUPHUKAIHS O-
,E-aMUHOTPYII U O-, -, Y-KapOOKCUIIbHBIX TPYIII B OeNKax.
Moaudukanus 0OcTaTKOB TUCTUIMHA, METUOHNHA, TUPO3UHA, TpUNTO(haHa,
nucrenHa. budyHKmoHanbsHBIe peareHThl. BBeienne GiryopeciieHTHEIX,
CIHMHOBBIX U (poToaPPUHHBIX METOK. MeTo bl MICHTH(PHUKALUN




MOAU(DHUIIMPOBAHHBIX AMUHOKHCIOTHBIX OCTaTKOB. buocnenuduueckas
MoauUKaIus OSITKOB.

1.5.11pocTpaHCcTBEeHHAs CTPYKTYPA MENTHIAOB M 0€JIKOB. DJICKTPOHHOE
CTpOEHHUE U KOHPHUTYpaIHst IENTUIHON CBsI3U. THITBI B3aUMOICHCTBUH,
OIpeACIAOIIME IPOCTPAHCTBEHHYIO CTPYKTYPY Noaunentuaos. CBssb
MPOCTPAHCTBEHHOW CTPYKTYPHI O€JKa ¢ TOCIeJ0BATEIIbEHOCTHIO
AMUHOKHCIIOTHBIX OCTaTKOB. POJIb MONEKYJIIPHBIX IIATIEPOHOB.
Bropuunas cTpyKTypa NenTuaoB U OEJIKOB. 0-CIIHPaIIb, 310-CHUPAb,
napajJiesibHas U aHTUIapajuienbHas B-CTPyKTYpbl, B-U3ruo, Jpyrue TUIb
PEryJIsipHBIX CTPYKTYp nonunentuanoi uenu. [lpeacrasienue 06
OIIpeCICHUU BTOPUYHOM CTPYKTYPBI NOJUIIENITHIOB METOAAMHU
KpyTr'OBOI'O IUXPOU3Ma U JUCIIEPCUH ONITUYECKOIO BPALICHUS.
CeepxBTOopuuHas cTpykrypa OenkoB. IloHsTHE 0 TOMEHaX.

Tpernunas crpykrypa 6enkos. [IpeacraBnenue 06

U3Y4YEHUHM MPOCTPAHCTBEHHOT'O CTPOEHHUS MENTUAOB U OCIKOB METOIaMHU
PEHTIE€HOCTPYKTYPHOI'O aHAIIN3A U SIEPHOTO MarHUTHOI'O PE30HAHCA.
JlenaTypanus u peHaTypanus.

YerBepTuuHas cTpykTypa 6enkoB. [IpuMepsl cyObeAMHUYHBIX CTPYKTYD.
Meroas!l ncciaen0BaHus Y4ETBEPTUYHOM CTPYKTYPBI.

1.6.buonoruveckas poJsb 6eaxoB. Pepmentsl. Kiaccupukanus.
IIpencraBnenue o 6uokartanuze. [IpuHIMIIEl hepMEHTATUBHON KMHETHKHU.
Wuruburopsl u aktuBatopsl pepMeHTOB. DaKTOPHI, BIUSIOIMINE HA
(bepMeHTaTUBHYIO aKTUBHOCTb. [IoHsATHE 00 akTUBHOM LIeHTpe. DepMeHT-
cyOcTpatHbIil koMIieke. DyHKIIMOHAIBHBIE TPYIIIBl AKTUBHBIX LIEHTPOB
(epMeHTOB Ha IpUMepe XUMOTPUIICHHA, TN301IMMa, KapOOKCUIIENITHIa3bl
A. IIpn4nHBI BBICOKON KaTaJUTUYECKON aKTUBHOCTH U MEXaHU3M
NecTBUS (EpPMEHTOB.

benku-ropmonbl. MexaHusM 1elcTBUS NENTHIHO-0EIKOBBIX TOPMOHOB.
CrpyKTypa 1 CBOMCTBA aJIEHWIATUUKIIA3HON cucTeMbl. HCYuH,
TOPMOHBI pocTa. [ TMKONPOTEMHOBBIE TOPMOHBI aICHOTHIO(dH3a.

benku cucremsl remoctaza. Cucrema cBepThIBaHUs KpOBU. IHTETpUHBL.
AHTUKOATyJISIHTB M QUOPUHOIUTHKHY.

JIBUraTenbHble U CTPYKTYPHbIE O€JIKU. BeJIK1 MBIIII] U COEMHUTEIBHBIX
TKaHeld. AKTOMHO3UHOBBIN KoMILIekc. Tpornonunsl. benku
OaKkTepHaIbHOM cucTeMbl MOABMKHOCTH. PnareruinH. benku nurockenera.
Komnnaren, kepatun, pubponH.

Penenropubie 6enku. bakteprnopoaoncut. 3puTeabHbI pOJOIICHH.
AULETUIXOIMHOBBINA PELENTOP MOCTCUHANTHYECKUX MEMOpaH.
Tpancnoprusie 6enxu. ATdazb1. Hutoxpom C, reMorinobuH, MHOTIIO0HH,
CBIBOPOTOUHBIN ambOyMUH, cienupuuecKre r100yIUHbI CHIBOPOTKH.
BbenKu-ToOKCMHBI MUKPOOHOTO U PaCTUTEIBHOTO MTPOUCXOKICHHUS.
300TOKCHHBI. HEMPOTOKCHHBI KaK HHCTPYMEHTBI N3y4YEeHHSI MEXaHU3MOB
HEPBHOI MPOBOANMOCTH.)

2.HykJ1€03u/1bl, HYKJI€O0THbl U HYKJI€HHOBbIE¢ KHCJI0THI
2.1.Hykj1e03uabl U HYKJIE€OTHAbI KaK KOMITOHEHTHI HYKJIEHHOBBIX
KHCIIOT, UX HOMEHKJIATYypPa, CTPYKTypa, CTEPEOXUMUSL, PUINIECKUE U
XUMUYECKHUE CBOMCTBA, OMocuHTE3. TayToMepHbIe (OPMBI a30TUCTHIX
OCHOBaHMI. MUHOPHBIE KOMIIOHEHTBI HYKJIEMHOBBIX KUCIIOT: [IpupoaHbie
MOAM(GUKAITMU TYPUHOBBIX U MUPUMHUIMHOBBIX OCHOBAaHUH. XUMHUYECKHE




Moaudukanuu caxapo-pocharHoro ocToBa HyKIEHHOBBIX KUCIIOT;
cBoiicTBa (hochoporroaTHbIx U MeTHI(HOCHOHATHBIX aHATIOTOB.
HyxeoTuapl BHE HYKJIEHHOBBIX KUCIIOT: aiecHO3uHTprdochar Kak
YHHUBEPCAJIbHBIN aKKyMYJIATOpP SHEPTUU B KIICTKE.

2.2.11epBuYHasl CTPYKTYPA HYKJIEHMHOBBIX KUCI0T. MEXXHYKICOTHTHBIC
1 N-TJIMKO3UHBIE CBS3H, CXOJCTBO U PA3JIMYME UX CBOMCTB B COCTaBE
JHK u PHK. ITonsspHOCTh MEXHYKICOTUTHON CBSI3U U
MOJINHYKJIEOTUAHOM 1ienu. OnpeeneHne NepBUYHON CTPYKTYPbI
HYKJIEMHOBBIX KUCJIOT. Pa0akTUBHOE U HEPATMOAKTUBHOE MEUYECHUE
HYKJIGMHOBBIX KUCIIOT. MeTon Makcama-I unbepra (XumMudyeckoe
CEeKBEHUpOBaHME). MeToa nuae3okcutepMuHaTopoB CaHrepa
(pepmeHTaTHBHOE CEKBEHHPOBAaHNUE). AHATN3 epBUYHOM cTpyKTYpsl PHK
(ucnonp3oBanue kIHK u npsiMbie MeTOIBI C MPpUMEHEHUEM
(hepMeHTaTUBHOM U XUMHUECKO Aerpananun). HepagrmoaktuBHOE
MEUYEHHUE HYKJIEUHOBBIX KHCIIOT. ABTOMATU3ALIMsI CEKBEHUPOBAHUS.

2.3.BTopu4Hasi CTPYKTYPa HYKJEHHOBBIX KHCJIOT.
Pentrenoctpykrypusie uccienoBanus JJHK. [Ipasuna Yapradda.
JBoitnas criupans JJHK o Yorcony u Kpuky u ee 6uonoruueckoe
3HaueHue. OCHOBHBIE TUIIBI IBOMHBIX cliMpaliel (mpaBo3akpyueHHbie A, B
u Ap., IeBo3akpyueHHas Z). CTepeoXMMHUECKUE XapaKTePUCTUKU
MOHOMEPOB B COCTaBE pa3JIMUHbIX TUIIOB JAByX1enoyeunnix JTHK.
OcCHOBHbIE XapaKTEPUCTHUKH JIBOMHBIX CIIMpAJICH: IIar CIMPAIH, yIIIbl
CIMPAJIIbHOTO BPAILIEHHUs], HAKJIIOHA, KPEHa, IIPOIeJuiep, CMEIIEHUE Tap
OCHOBaHUI OTHOCHUTEJIBHO OCH CIIMpalid, Oobllas U Majas O0pO3JIKH,
n3ru6d. XyrcTHHOBCKUE B3aUMOICHCTBUS a30TUCTHIX OCHOBAHMIA
TPUILIEKCHI HYKJIEMHOBBIX KHCIIOT U UX MCIIOJIb30BAHNUE B OMOJIOTHH.
Jlenatypanus U peHaTypanus IBOWHBIX cnivpaneil. ['unepxpomus u
runoxpomus. ['ubpuauzanus. Oauro- ¥ NONMUHYKICOTUIHBIE 30HbI KaK
MHCTPYMEHT MCCIIEN0BAaHUS HYKIENHOBBIX KUCIOT. CBEepXCIupanu3anus u
sareruienne JJHK: cTpykTypHbIe XapaKTepuCTUKH U OMOJIOTHYECKAs POJIb.
Ocob6ennoctu npoctpancTBeHHOM opranu3zanuu JJHK B 6uonornyeckux
cUCTeMax (B BUpycax, MPOKAPHOTUYECKUX U IYKAPUOTUUYECKUX KIIETKAX).
[TonsTHE O XpOMATHHE.

2.4./IHK kak HocuTeJb reHeTH4ecKoil nHpopmanuu. ['eHoM. DTansl
BOCIPOU3BEJICHUS U pealn3alii FTeHeTHYeCKON HHPOpMAaIIH:
pEIUINKaLKs, TPAHCKPUIILUSA, TPAaHCIALNA. [ e HeTH4eCcKuil KOJI: OCHOBHBIE
xapakTepucTuk. CoBpeMEHHOE ONpeieICHUE TeHa.

2.5.1TonsiTHE O reHHOM MHKEHepUH. VICKyCCTBEHHBIN CUHTE3
HYKJIEMHOBBIX KHCI0T. CHHTE3 Ha OJMMEPHOM HOocuTelne. LIMKIn4HoCTb
CUHTE3a IMOJIMMEPOB KaK OCHOBA JJI aBTOMaTH3aluuu. Beijenenue,
OYMCTKA U UICHTH(PUKALNS CHHTETHUECKUX OJIUTO- U TIOJIMHYKICOTH IOB.

2.6.beakoBas nH:keHepusi. /[Ba OCHOBHBIX HallpaBJICHUS UCCIIEIOBAHUM
B 0€JIKOBOM WHKEHEPHUH: PAIlMOHATBHBIN TU3aiiH U HATIPABJICHHAS

OBOJIOI A OCIIKOBBIX MOIJICKYJIL. MeTtoasl HaIIpaBJICHHOI'O MYyTarcHe3a.

3. YriaeBoabl U INIMKOKOHBIOTaThI




3.1.Monocaxapuasbl. OnpeeneHne 1 HOMEHKIIaTypa. AJIbJ03bl U KETO3BI.
IlenTo3bl 1 rekco3sl. JInHeiHble U HUKINYecKHe (POPMbI MOHOCAXAPHUIOB.
Crepeoxumust ¥ KOHGOpMAIUST MOHOCAXapHUI0B. AHOMEPHBIN LIEHTP: ero
CTEpEOXUMHUsl, 0COObIE CBOWCTBA T'MAPOKCUIBHOM TPYIIIIBI.

3.2.0nurocaxapuabl. OnpeaeneHrne U HOMEHKIIATypa. XUMUYECKUN 1
SH3UMATUYECKUN CHHTE3 OJIUTrocaxapuioB. MeTo1bl U3y4eHUs CTPOCHUS
OJIUTOCAaXapUA0B: XUMHUECKHE, (PU3UKO-XUMHYECKHE, YH3UMATUUYECKHE.

3.3.Hoaucaxapuabl. OnpeaeacHue 1 HOMEHKIATypa. MeTo bl H3y4eHUS
CTPOEHUS TOJIUCAXAPHUJIOB: XUMHUECKHUE, (PU3NKO-XUMHUECKUE,
SH3UMaTHYecKHe. PacTuTenpHble MOIMcaxapyuibl: LEUI0I03a, Kpaxman
(ammio3a 1 amusonekTHH). [loaucaxapu bl J)KUBOTHOTO ITPOUCXOXKIACHHUS:
IJIMKOT€H, NEKCTPaHbl, XUTHH, ITIMKO3aMUHOTJIMKAHBbI, T€apyH.
Buonornveckue ¢pyHKINM OMHCAXapUI0B, JIMIIOMOMHCaXapyIbl
OakTepuil.

3.4.I'tukonporenHbl U nporeoraukanbl. Ctpoenue N- u O-yrieBoaHbIxX
nenel. buocunares N-mieneu riamKonpoTeMHOB. Y TIIEBOIHbBIE LIENU
rnukogopuHa, IgG, oBanbOyMHHa, a1-KUCJIOTO MNIMKOIPOTENHA, MYLIUHOB.
Maxkpo- ¥ MUKpPOr€TepOreHHOCTh. PEKOMOMHAHTHBIE MIUKOIIPOTEUHBI.

3.5.I'1uKko3uAa3bl M IVIHKO3UJITPaHcpepasbl. DK30- U
9HJIOTIMKO3Ka3bl. MIX UCTI0/Ib30BaHNE B U3YUEHUH CTPYKTYPBI U
(YHKITUU YTIIEBOJOB U TIIMKOKOHBIOraToB. OCOOCHHOCTH CTPYKTYPHOM
OpraHu3alMK [NIMKO3WITpaHchepas U MEXaHU3M UX JeHCTBHUS.

3.6.JleKTHHDBI KJIETOK *KHBOTHBIX. PeueHTop IrennaTouuTOB, IaJICKTUHEI,
CCJICKTHUHBbI, CUT'JICKU, KOJIJICKTHUHBI. qDYHKHI/II/I JICKTUHOB, YTJICBO/-
OenKoBOE B38.PIMO,Z[CI>’ICTBI/IC.

4.JInnnabl

4.1.Ctpoenne u kinaccupukanus JunuaoB. OMbUIsIEMbIC U
HEOMBUISIEMbIE, TPOCTHIE U CIOXKHBIE JINMUAbI. PUIUKO-XUMUYECKHE
CBOWCTBA JIUMHJIOB U UX OMosorndeckne GyHKIuu. JIumm st
O6MoIOrnYeckux MeMOpaH 1 6M03PPEKTOPHBIE JTUITHIBI.

4.2.MeToabl uccae0BaHUs JUMUI0B. MeTobI BBIICIECHUS U
yCTaHOBJEHMsI cTpoeHus. Onpenenenne abcoNOTHON KOHPUTypaluu
XUPaJIbHBIX JIUIIUI0B

4.3.HeiiTpajibHble JUNUABI. Y TIEBOIOPOABI, BOCKH, TPUTIIULEPUIBI.
XKupsl. ®ynkunu B opranusme. JKupsl U Apyrue JUNNAILL B
IIPOMBIIIIEHHOCTH. XO0JIECTEPUH, €ro 0co0ast poJib B OpraHU3Me.
JIumonpoTenHbl KpOBH, UX (PpyHKIUH. JIUMa3bl U APYTHE THIPOIA3H.

4.4.)KupHble KucJI0TbI. HachllieHHbIE U HEHACBIIIIEHHBIE KUCIOTHI, UX
O6urocuHTe3, MeTadoJIM3M U Orojorudeckas poib. HezameHMMbIE )KUpPHBIE
KHucA0Thl. CriocoObl ocytiecTBIeHs 0103 HeKTOpHON (HYHKIIUHU SKUPHBIX
KHCJIOT, OCHOBHBIC MHUIIICHH.




4.5.®ochoaunuabsi. OCHOBHBIC 1 MUHOPHBIE (POCHOTUIHIBI, HX
OonocuHTe3 U Onosoruueckas posib. Dochonunaszer Az, C, D, mokamuzamnms
U pEeryisiius aKTUBHOCTH.

4.6.I'mnxounuabl. [ TUKO3UIAUTIIMIEPUIB, IEPeOPO3UIbI,
raHrmo3uabl. buocunres, pyHKIMM B oprann3Me. ['aHrIMo3uab! Kak
PELENTOPBL.

4.7.JIlunuabl — KJIeTo4YHble OnoperyasaTopbl. PakTop akTUBALUU
TpOoMOOITUTOB, T30 ochaTHaOBas KUCI0Ta, PochaTHaAUINHOZHUT,
nuepaMuibl 1 chUHro3uH(ochaT Kak OMOPEryISaTOPBl U BTOPUYHBIE
MOCPETHUKU, OCHOBHBIE MUILICHH.

4.8.OKcHIMTIHABI U OKUCITUTEIBHBIN METa00IM3M MTOJTMEHOBBIX YKHPHBIX
KHCIIOT, OCHOBHBIC (pepMeHTHI. [IpocTarinanInHbl 1 TPOMOOKCAHHI,
NEHKOTPUEHBI, TUIMOKCUHBI, TeMOKCUIUHBL. OCHOBHbBIEC MHUILIEHU U THUIIbI
OMOJIOTMYECKOM aKTUBHOCTH. [lepokcuiHOe OKHCTICHUE JIMTH/IOB.
[TpoxykTel HeepMEHTATUBHOW OKHCIUTEIHHON TpaHchopMaIim
HEHACBIIIEHHBIX KUPHBIX KUCIOT. [IpOTyKThl HEOKUCIUTEIHHOTO
MeTaboIM3Ma JKUPHBIX KUCIOT. DHAOKAHHAOMHOU B! (aHAHIaMU], 2-
apaxuIOHOWIITIIMIICPHH ), OJIeaMHU/]T KaKk 003 PEKTOPHBIC JTUTTUIBI.

4.9.MeToabl cHHTE3a JUNMUAOB. [[0JHBIN 1 YaCTUYHBIN XUMUYECKUHN
CUHTE3, epMEHTATUBHBIC METO/IbI. MoIudUKAIIHSI TUTTUIOB C TCITBIO
MIOJIy4EHHUS PETIOPTEPHBIX BEIIECTB, HECYLIUX PAIMOAKTHUBHEIE,
¢iryopecueHTHbIE, CHUHOBBIEC U (poToad(HUHHBIE METKH.

5. buosiornyeckue MeMOpaHbI

5.1.MonekyasipHasi opranu3anus OHoJIOrn4ecKkux memopan. Monenu
1 OCHOBHBIE TUITBI MeMOpaH. JIunuHelil 61cIoi 1 HeOuCIoMHbIE
CTPYKTYpbl. Pa30Bble CBOMCTBA U MUKPOTE€TEPOTreHHOCTh MEMOpaH.
MeTtobl 3yueHHst MEMOpaH: CIIEKTpalbHblEe, MUKPOCKOITMYECKHE,
(depMeHTaTUBHBIE, XUMHUUECKUE U Ap. KoMmoHeHTsl MeMOpaH, UX poJib U
B3aUMO3aBUCUMOCTb.

5.2.MemOpaHHble 6esIKU: Iepudeprudecknue U HHTErpaibHbIE.
Pononcunsel, MemOpanHbie pepmenTsl: ATdDassbl, nuroxpom P-450.
JIumna-0enkoBbIe B3aUMOICHCTBUS. PEKOHCTPYKITHS aKTUBHBIX
MeMOpPaHHBIX CUCTEM.

5.3.MemOpanHnbiii Tpancnopt. [TaccuBHblil Tpancnopt; Auddy3us Bosl,
MOHOB U HU3KOMOJIEKYJISIpHBIX BelecTB. oHODOpH! 1
KaHanooOpa3oBaTenu. AKTUBHBINA TpaHCTIOPT, TpaHcopTHbIe AT®Das3bl.
5.4.0co0enHOCTH MeMOpaH pa3IHuYHbIX KJ1eTOK. OCHOBHbBIE
MeMOpaHHbIE CUCTEMBI, UX (PYHKIMA U crienuanu3anus. MemOpaHsbl
PaCTUTENBHBIX KJIETOK; OaKTepHalibHas CTeHKA. MeXKIeTOUHbIe
KOHTAKTHI.

5.5.Bo30yaumMble U cMHAaNITHYecKHe MeMOpaHbl. MeauaTophl.
HeillpoTokcuHBI - ”HTUOUTOPBI TPOBEIEHUS HEPBHOT'O UMITYJIbCA.




5.6.Penenums. BzanmonelicTBue murana-penienTop, nepeaadya CurLaia B
KJIETKY. AJleHWIaTIMKIIa3Has cucTteMa, (ocOMHOZUTUAHBIA UK.
XonnHopeuenTopsl. Perentopsl UMMYHHOM CUCTEMBI. 3anax U BKYC.

5.7.UckyccTBeHHbIe MeMOpaHHBIE CHCTeMbl. MOHOMOJIEKYJIIpHBIE
IUIEHKHU; TUIOCKUE OUCIIOMHBIE MEMOPAHBI, X MOJYYEHHE U METO/IbI
uccnenoBanus. Meron "patch clamp”

5.8.JIunmocombI (Be3UKybl). MeTo bl X MOTYYCHUS U UCCIIEJOBAHUSI.
BcerpanBanue GenkoB B unocoMsl. I[IpakTuyeckoe npuMeHeHue
JIMIIOCOM: JIOCTAaBKa JIEKAPCTB, UICKYCCTBEHHBIE BaKIIUHBI U JP.

6. Huzkomosekyasipabie 0MOperyJsitopbl

6.1. Anxkanouabl. Knaccudukarmms.

I'pynna ankanongos onus. [loHsATHE 00 ONMUATHBIX peLenTopax U UX dHA0-
TeHHBIX JIuranaax. Mopous, kogenH, nanaseput. ['epoun, ananoru
Mop¢puHa (coequnenue bentnn), HanoppuH. Penentopsl MOpPUHOBBIX
QJIKAJIONUIOB U MX MIPUPOIHBIC JIUTAH I YSHIOP(GUHBI, SHKEe(DaTHHBI U JIP.
CuHTeTnyeckue aHaJabIeTUKU. TponaHoBbIe aJIKaJIOU bl TPYIIIBI KOKAaUHA
U aTpONMHA.

M-XonuHoOnokaTopsl. O0e3001MBarOIEe U CHOTBOPHBIE JIEKAPCTBEHHBIE
npenapatsl. Hapkotuku u rayunroriuHoressl. Ilcuxorponnslie cpeacTsa
(eHoTHa3uHOBOM rpynmsl. TpaHKBUIM3ATOPbI OEH30IMa3EIIMHOBOIO Psijia
U IPUPOJIHBIE JIUTAH/Ibl X PELENTOPOB 3-KapOOJMHOBBIE AJIKAJIOH/IBI.
I'pynna spenprna. AnpeHepruyeckue CUHHaIChl U IPUPOAHbIE
azipeHoMUMEeTHKH. JlopaMuH, agpeHannH, HOpaJAPEHAINH, CHHTETHIECKUE
a/IpeHO0JIOKATOPBI, JICYEHUE UIIEMUYECKOH O0Ie3HH.

XunHble ankanousl. Ctpoenue u crepeoxumust. [IpoOGnema neuenus
Massipun. CHHTETHYECKHE TPOTUBOMAIIIPUITHBIE CPEACTBA. APTEMU3NHIH
U ApyTHe Ipenaparsl TPYIIbl THHIXA0Cy.

XUHUJIMH U alKalousl Tpynnsl PayBonbduu (pe3epnuH 1 altManus).
[IpupoaHbIe U CHHTETUYECKHUE CPEJICTBA IPOTUB APUTMUHU.

Ankanonsl IypuHOBOTo psiaa. Jpyrue CTUMYISTOPBI CEPASUHON
AKTUBHOCTH. AJIKAJIOUbl U3 O€3BPEMEHHHMKA OCEHHETO - KOJXUIIMH U
KOJIXaMUH - U UX UCIIOJIb30BAHUE B CEJIEKIIUN PACTCHUM.

6.2 PacTuresbHbIe (peHOTBI

®naBononsl. Ucropus. Kiaccuduxanus. draBoHOU b B IPUPOIE.
Karexunsl, eikoaHTOLIMAHUANHBI, (JIaBOHOHBI, (JIaBOHBI, H30()IaBOHBI,
(1aBOHOHOJIBI, IETHIPOXATKOHBI, XaJIKOHbI, aHTOLIMAHUJHBI 1
aHTolMaHbl, (praaBoHONBl. DU3NKO-XUMUYecKkHe cBoicTBa. CIIOCOObI
nonyuyenus. KauecrBennsle peakunu. KonuuecTBeHHOE onpeieneHue.
BaxHple HCTOYHUKH PaCTUTEIBHBIX (PIIABOHOMIOB.

6.3. AHTHONOTHKH.

[NennmmmumHEL, 1earoCIOPHHBI U POJICTBEHHBIE aHTHONOTHKH.
[IpencraBnenue o MexaHu3Me OMOCHHTE3a OaKTEPUAIbHON KIETOUHOM
CTEHKHU ¥ MEeXaHU3Me JeNCTBUs NeHnIWUIMHOB. [IpeacraBnenue o
MeXaHU3MaX PE3UCTEHTHOCTH OAKTEePHil K MEHUIMIUIHAM.
TerpauuKIuHBI - CTPYKTYpa U MEXaHU3M aHTHMHKPOOHOTO JACHCTBUSI.
OcHOBHBIE 3Talbl NOJHOIO CUHTE3a TETPALMKINHA. MexXaHu3M




OMOCHHTE3a TETPAIUKINHOBBIX aHTUOMOTUKOB U MX BIIMSHHE HA
OurocuHTe3 Oenka.

AHTHOMOTHKH KaK HHCTPYMEHTBI U3Y4YCHHSI OMOCHHTE3a OeJIKa: OCHOBHBIC
3Tarnbl TOr0 OMOCHHTE3a U CBSI3aHHBIE C HUMU aHTUOUOTUKH.
CTpenTOMUIIMH U IPYTHEe aMUHOTIUKO3UIHbIC aHTHONOTUKH. [TypoMutina
Y MEXaHU3M "MypOMULIMHOBOHN peakiuu'". DPUTPOMULIUH U IPYTUE
MaKpOJIUAHBIE AaHTUOUOTHUKHU.

Xnopamdenukos u ero ananoru. [loiaHbli cUHTE3 XI0paMpeHUKOIa.
[IpencraBienre o OMOCHHTE3e HYKJICHHOBBIX KHCIOT U BIUSIONINX Ha
HEero aHTUOMOTHKAX. AKTUHOMHUIMH D, aHTpallMKIUHBL, OJTUBO- U
XPOMOMULIMHBI U aHCamakposuabl. X narepkamsauus npu JHK-
3aBucuMoM OonocuHTe3e PHK. biaeomutael, crpenToHUTrpuH 1
MUTOMHUIIUHBI - IUTOTOKCUYECKHUE PEAreHThl, BEI3BIBAIOIINE PA3PhIBBI U
cumBky B nernsx JJHK. Hykneo3uanble aHTHOMOTUKY U CHHTETHUECKHE
MIPOU3BOJIHBIC HYKJICO3HIOB - MHTHOUTOPHI BUpYyca reprieca u BIY.
AHTUOMOTUKHY - HHCTPYMEHTBI U3YUYSHHS] HOHHOTO TPAHCIIOPTa Yepes
MeMOpaHbl. OOpa3oBaHNE HOHHBIX KaHAJIOB B MeMOpaHax (TpaMUIUINHBI,
LHUKJIOJCTICUTICTITU B, MAKPOTETPOIUIbI). [ToJIMeHOBBIE MAaKpPOIHIBI,
OCHOBHBIE YepPThI CTPOCHUS U 00pa30BaHUE MOP B JTUMHUIHBIX OHCIOIX C
y4acTHeM CTepUHOB. Jlpyrue npoTUBOrpuOHbIE aHTHOMOTUKH.

6.4.ButamuHbI

HcTopus OTKpBITHS BATAMUHOB U MX POJIb B ()YHKLIMOHUPOBAHUH
OpPTraHU3MOB YeJIOBEeKa 1 )KMBOTHBIX. BostopacTBopuMbIe U
KHPOPACTBOPHUMbIE BUTAMUHBI. BUTaMMHBI 1 KOQEPMEHTHI.

Buramun A. Ctpoenue, Guosorndeckas pojib 1 H30MEpU3aIlHs B ITPOIIecce
¢byHkunoHupoBanus. KapoTuHou b Kak HCTOUHUKU. PeTnHoeBast KucnoTa
U ee OuosoruuecKas posb.

Buramun Bi1, Tnamuamonodocdar u kokapObokcuiasa; ux posb B
NeKapOOKCUIMPOBAHUM 0-KETOKUCIIOT, U JieueHre 001e3Hu Oepu-0epu.
Buramun B2 (pubodnaBun) u ¢pnaBuHOBBIE KOYEPMEHTHI, y4acTHE B
CUCTEMax OKCHJIa3 U JeTUIPOTreHas.

Buramun B3 (manToreHoBast KucioTa), KohepMeHT A U ero
OMOCUHTETHYECKAs POJIb.

Buramun Bs (Huanun) n Huannnamus, ero kogepmentsl (NAD u NADP)
Y MIX POJIb B COCTaBE OKCHJIOPEIYKTa3; ONOCHHTE3 HUAIIMHA.

Buramun B (anepmun), ero popMsl - MUPUIOKCHH, TUPUAOKCAIb U
MUPHUIOKCAMUH, U KO(DEPMEHTHI - MUPUAOKCaTb-D'-pocdar u
NUPUIOKCaMUH-5'-(pocdart; yuacTue B mporeccax OMOCHHTE3a
AMHHOKHCIIOT U JINTIHJIOB.

Buramun Bg (ponmeBast KucioTa), ero KOHbIOTaThl C [Ty TAMUHOBOM
KHCIIOTOM U TeTparuapodonuenas kuciaora. VX posis B mepeHoce
OJTHOYTJIEPOIHBIX pajuKaioB. JleueHue anemMuii 1 JiyueBoil O0JIEe3HH.
AHTaroHUCTHI (POTUEBON KUCIOTHI (AMUHONITEPHH U METOTPEKCAT) JIst
JeueHHs JeUK030B U JelikeMuil. KoMnoHeHT (onneBoil KUCIOTHI - 11-
aMHHOOCH30IHAsI KHCII0Ta KaK BUTAMUH JUII MUKPOOOB. McTopus
OTKPBITUS U IPUMEHEHHE CYIIb(PaMUIHBIX IPENapaToB KaK MepBbIX
XUMHOTEPANEBTUUECKUX CPEACTB JUIsl 00pbObI ¢ MHPEKIIMOHHBIMU 3a00J1€e-
BaHUSIMH.

Buramun Bi12 (okcukobanaMuH) u ero kohepMeHT - kobamaMu, ux 6uo-
Joruyeckast pojb U NpUMEHEeHHUe /17151 00phObI ¢ 3a001€BaAHUSIMHI




KpOBETBOPHOM cHCTEMBI. bBIM30CTh MIaHApHBIX CUCTEM KOPPHUHA U
nopduHa.

Buramun C (ackopOuHOBAsI KUCIIOTA): CTPOSHUE, PEAKIIMOHHAS CITOCO0-
HOCTb, TAyTOMEPHUS U OHOIOTHYECcKas PoJib. MeToAbl MPOMBILILIEHHOTO
IIOJIy4EHUSI.

Butamunbl D u ux npoButamunbel. Mexannusm OuocunTesa. [eficTByromue
THJIPOKCHUIIMPOBAaHHBIE POpMBI. bronornueckas poss.

Butamunsl E (Toxkodepossr) u nocnenctsus E-autamuuosa. Butamun H
(OmoTuH) 1 «akTUBHBINA KapOokcwm. Butamunsl K n Hopmanu3anms
CBEPTHIBAHUS KPOBH.

Buramunsl Q (YOMXHHOHBI) B pETYJISIIUN TPAHCIIOPTA JIEKTPOHOB U
OKHUCJIUTEIBHOTO (hOChHOpUIHpPOBAHUS.

6.5. TepnieHbl U TeprEeHOUAbI

Knaccudukanus. Mono- u ounuknnyeckue TeprieHsl. @parMeHT
M30IIPEHA B CTPYKTYpPE TEPIEHOB. MuplieH, JinMoHeH. TeprieHoun bl
(MeHTOIN, KapBOH, TyioH). [lunan, Gopuan, menran. Ckunuaap.
Kamdopa. ComnpsikeHHbIE OIMEHBI: CKBAJIEH, KAPOTUHOUAbI, BATAMUH A.
Kayuyxk.

6.6.Creponanbi

Crepouibl Kak TeTpaluKInYeckre TpurepreHbl. OCHOBHbBIE 3Talbl MX
OounocuHTe3a. X0JIECTEPUH U PACTUTEIbHbIE CTEPUHBI: CTPYKTYpa U
Ouosorudeckasi pyHKIUS

300- 1 (PUTOIKAUCTEPOUIbI, TOPMOHBI IUHBKH HACEKOMBIX U UX
IIPUPOJHBIE aHANOTU. bpaccuHocTepoup.

JKenuHble KMCIOTHI KaK IPUPOAHBIE IeTEPreHThl. bBUOCHHTE3 B IeUeHU U
Ouosiornyeckas posb. Mcrnonb30Banne B OMOXUMUU U OMOOPraHUYECKOi
XUMUH.

[IporecTepoH: 6MOCHHTE3 U OMOIOTHYECKAs POJIb IIPU OBAPHUAIBHO-
MEHCTpyaJbHOM IHKJIe. CHHTETUYECKUE aHAJIOTH ¥ KOHTPAILENTHBBI.
I1os10BBIE TOPMOHBI: 3CTPOTEHBI U aHAPOreHbl. buocuHTe3 U
Ouosnorudeckast posib. OCOOEHHOCTH CTPYKTYPhl U OMOJIOTHYECKON
aKTUBHOCTH 3CTPOTEHOB (3CTPOH, SCTPHOI U 3CTPATUONT), CBSI3b C
AaKTUBHOCTBIO ()OJIMEBOI KUCIIOTHI U porectepoHa. [lonHbIil cunTes
acTpoHa 1o ToproBy. CHHTETHYECKHE aHIPOT€HHBIE NIPENapaThl,
aHa0OJINKHY.

I'opMOHBI KOpBI HATIOYEYHNUKOB: TIFOKOKOPTUKOU/IBI U
MUHEPATIOKOPTUKOUAbI. BHOCHHTE3 OCHOBHBIX IIpECTaBUTENEH U
6uosiornyeckoe 3HaueHre. CHHTETUYECKHE aHAJIOTH U UHTUOUTOPBI.
Ceppeunble TTIMKO3U/Ibl, CTEPOUIHBIE CATIOHUHBI U alikanonabl. CTpyKTypa
OCHOBHBIX MIPEJICTaBUTENICH U OMOJIOrHYECKOe 3HaAUCHHE.

Oco0eHHOCTH peleniuy CTEPOUIHBIX TOPMOHOB.

6.7. HeiipoMeMaTopbl U TOPMOHBI - IPOU3BOAHbIC AMHUHOKHCJIOT M
nentuaoB. Ctpoenue U GyHKIMOHATIBHAS poib. lIpeacraBnenue o
repeiade HEpBHOTO UMITYJIbca. BTopuyHbIE MECCEHKEPHI.

6.8.®epoMOHBI 1 TOPMOHBI HACEKOMBIX, HHCEKTHLMAbI. DEPOMOHBI 1
II0JIOBBIE aTTPAKTAHTHI HACEKOMBIX. MIcTOprueckuii ouepk.
buonoruueckas pons u npumenenue. [Ipumepsr pepomoHoB
yemryekpbuibiXx. Hekoropeie nmytu cunte3a. bomoukon. KOBeHuibHbIe




TOPMOHBI HACEKOMBIX U MX POJIb B OHTOreHe3e. DochopopraHuveckme
UHCEKTUIUABL. [IupeTpounas.

6.9.®OUTOrOpMOHBI U APYIHe Peryasiropbl pa3BUTHS PACTEHUH,
GyHrunuab

OcHoBHbIE (PUTOTOPMOHBI: MHAOIUIYKCYCHAsl KUCIIOTA U €€ IPUPOAHbBIC
aHaJIoOTH, THOOEPEIUTMHBI, TUTOKWHUHBI, a0CIIM30Basi KUCIIOTA, STUJICH,
OpaccuHbl U onurocaxapuibl. OCOOEHHOCTH UX CTPOSHUS U
cOaTaHCUPOBAHHOTO JICHCTBHS HA (PU3UOJIOTHIO pacTeHHid. Jpyrue
IPUPOJIHBIE PETYJIATOPHI PA3BUTHS PACTCHHM, (PUTOATIEKCHUHBI.
['epOuuABI pEryNATOPHOTO THUIIA, BO3ACHCTBYIOMINE HA TOPMOHAIILHBIC
(GyHKIMHM HHIOTMITYKCYCHON KUCIOTHI. 2,4,5-T n mpobiema
CYIEPIKOTOKCUKAHTOB PsiJia TMOKCHHA. | epOUIIM/IBI - HHTHOUTOPHI
(dhoTocuHTE3A.

@ynrunuasl. [IpenapaTel KOHTAKTHOTO U CUCTEMHOTO JAEUCTBUS.

6.10. Toxcuubl. TokCHHBI 36MHOBOAHBIX U PbIO. TOKCHUHBI BBICILIUX
pacTeHui U HACEKOMBIX.

MuxkoTtokcunsl. TOKCHHBI cHHE-3€1€HbIX Bogopociel. Mcnonb3oBanue
TOKCUHOB B OMOOPTraHNYEeCKOW XUMHUH U HEHPO(DU3UOIOTHH.

DopmbI
TEKYLIErO
KOHTPOJIA

Komnoksuywm, cobecenoBanue, Mpe3eHTaluu

dopma
MIPOMEKYTOUHOU
aTTecTaluu

3a4€T

4.3.1. IlepeyeHb cCeMMHAPCKUX 3aHATHI

TpynoemkocTs
(vac.) o 2 |
3 s = 5
Ne paszena u TeMbl £ £ 53
Ne o/mt - HaumeHnoBanue nabopaTtopHbIX paboT 8 = S
JIUCHUITIMHBI (MO IS ) Beero U3 Hux s g S g2
npaktHueckas | S © 52
qacoB s =
TIOJITOTOBKA
1 | AMUHOKHCIIOTBL, | AMHHOKHMCIIOTHI M OEJIKH, 2 I1K-6
IENTHIBI, OETKH KJlaccu(UKaIlus, COCTaB, CTPOCHHE, §
o =
CBOMCTBA =
I
Q
0]
Q
o
2 Hyxkneosu/pl, HykinenHnoBbie KUCIOTHI, 2 =l
A
9 HYKJICOTH/IBI U Kiaccuukanms, CocTaB, CTPOSHHUE, 2 d
HYKJICHHOBBIC CBOMCTBA 5 g
KHCJIOTBI g d
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Q
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O
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Q
VYriieBonsl u YrireBoabl, KitaccuduKarms, 2 9
[JIMKOKOHBIOraThl | cocTaB, CTPOEHHUE. CBOWCTBA =
4 | 2
UMb Jlunmael, knaccuuKaims, cCocTas, 2 >
CTPOEHHUE, CBOMCTBA




pHBIE

5 | buonoruueckue buonoruueckne MeMOpaHsl, 2
MeMOpaHbI cocCTaB, cTpoeHue. buomornyueckne
byHKIMH
6 | Huskomosekysist | BUTaMHHBI, TOPMOHBI, 8

AHTUOMOTUKUA. AHECTETUKHU

OHOPEryIATOpPbI

4.3.2. IlepeueHb TeM (BONPOCOB), BHIHOCHMBIX Ha CaMOCTOSITEJIbHOE H3y4eHHe

CaMOCTOSITEJIbHOM Pa0doThI CTYIEHTOB

Ne Tema 3amanue Popmmpyemas NIK
n/m KOMIIETEHIIUS
1 | Pa3pen 1. AMHMHOKHUCIIOTEI, CaMocCTOSTENBHOE [1K-6 [1K-6.1
MENTHIBI, OCJIKH.. U3y4YeHue
Knaccudukanms, Ononorndeckas | TCOpETHUYECKOTO
pOJIb.. Mmatepuaia, Pabora ¢
2 | Pa3nen 2. Hykneosupl, JUTEpaTypOH,
HYKJIEOTHBI ¥ HYKJICUHOBBIE MaTepUAIIOM JIEKIUH,
KUCIIOTEL ['eHHas u OeIKoBast IMOATOTOBKA K
HIDKEHEPUS. co0eceoBaHUsIM,
3 | Pa3gen 3. MOJATrOTOBKA
YFHCBOILI)I U I'NIMKOKOHBKOI'ATHhI. HpGBGHTaHI/Iﬁ u
OC0o0CHHOCTH CTPYKTYPHOU JOKIIAI0B
OpraHu3alyu.
4 | Pazgen 4.
.HI/IHI/I)ILI — KJICTOYHBIC
OHOperyasTopsl
5 | Pazmen 5.
Bbuonornueckue MCM6paHLI
6 | Pa3gen 6.
HuskomonekynspHbie
OMOPETyIATOPBI. AJKAIOHIBI,
(heHOJIbI, BUTAMUHBI, TEPIICHBI,
crepousibl, PepoMOHBI, TOKCHHBI,
AHTUOMOTHKH
4.4. MeToau4ecKkue yKa3aHHs 110 OPraHU3aliy CaMOCTOSTeIbHOM pa0doThI CTYACHTOB
CamoctosiTenbHast paboTa CTYJeHTOB BceX (GOpM M BUJIOB OOYUEHHUS SBISETCS OJHUM H3
00s13aTeTbHBIX BUJIOB  00pa30BaTEIbHOM JEATETLHOCTH, OOCECIEUYHMBAIONIEH peaTu3aIuio

TpeboBanuii denepalbHBIX TOCYAaPCTBEHHBIX CTAHIAPTOB BBICHIETO MPOPECCHOHATHHOTO
obpazoBanusi. CormacHO TpeOOBaHUSIM HOPMATHUBHBIX JIOKYMEHTOB CaMOCTOsIT€IbHAs padoTa
CTYJICHTOB SBIIETCS 00s3aTeIbHBIM KOMIOHEHTOM O0pa3oBaTENbHOIO MpoIlecca, TaK Kak OHa
o0ecrieunBaeT 3aKpCIUVICHUC TIOJYYAa€MBIX Ha JICKOIUOHHBIX 3aHATUAX 3HaHUHU nyTeM
MpPUOOpPETEHUs] HABBIKOB OCMBICICHUS M PACHIMPEHUs WX COJCp)KaHUS, HABBIKOB pEIICHUs
aKTyaJIbHBIX Mpo0seM GOpMUPOBaHUS OOMIEKYIBTYPHBIX M MPOPECCHOHATHHBIX KOMIIETECHIINH,
HAYYHO-HCCIIeIOBATEIILCKOM JICITeTLHOCTH, TIOJATOTOBKH K CEMHHApaM, J1a00paTOpHBIM padboTam,
chaaue 3a4eToB M dSk3amMeHoB. CamocTosTenbHas padoTa CTYAEHTOB NPEACTaBIseT CcOOOM
COBOKYITHOCTh ayJUTOPHBIX M BHEAyJIUTOPHBIX 3aHATUN. CaMocTosTenbHas paboTa B paMKax
00pa30BaTeNbHOTO MpOIlecca B By3€ PEIIaeT CISAYIONUe 3a0a4u:

— 3aKpeIUICHUE M pacClIMpEeHUe 3HAHWW, YMEHHH, MOJYYEHHBIX CTyACHTAMH BO BpPEMs
ayJIMTOPHBIX W BHEAYIUTOPHBIX 3aHATHH, MPEBpAlEHHE HUX B CTEPEOTUIIBI YMCTBEHHOW U
(U3UYECKON NeITeTbHOCTH;



— npuoOpeTeHne JOMOJHUTEIbHBIX 3HAHMM M HABBIKOB 10 JUCLMIUIMHAM Y4e€OHOro
TUTaHa;

— (¢opMHpOBaHME M Ppa3BUTUE 3HAHUN U HABBIKOB, CBS3aHHBIX C HAy4YHO-
UCCIIEIOBATEIbCKON AEATEIbHOCTHIO;

— pPa3BUTHE OPMEHTAIMM U YCTAHOBKM Ha KAa4eCTBEHHOE OCBOEHHE 00pa30BaTENbHOM
POTPaMMBlI;

— Pa3BUTHE HABBIKOB CAMOOPraHU3alluu;

— (¢opMHpOBaHHE CaMOCTOSITEILHOCTH MBIIUICHHS, CIOCOOHOCTH K CaMOpPa3BHUTHIO,
CaMOCOBEPILEHCTBOBAHUIO U CaMOpeaIn3allu;

— BbIpa0OTKa HaBBIKOB A(P(EKTUBHOW CaMOCTOSATENBHOW  MpodecCHOHATBLHON
TEOPETUYECKOH, TPAKTUUECKON U y4eOHO-UCCIIe10BaTEIbCKON AEATEIbHOCTH.

IHoaroroBka K JiekKuMu. KauecTBO OCBOEHHs COAEPKAHUS KOHKPETHOM IUCLUILIMHBI
IPSMO 3aBUCHUT OT TOT'0, HACKOJIBKO CTYJICHT caM, 0€3 BHELLTHETO PUHYXIeHUsS GOPMUPYET y ceOst
YCTaHOBKY Ha MOJYYCHHE HA JIGKIMSAX HOBBIX 3HAHMMW, IOMOJHSIOUIMX YK€ HMEIOLUecs IO
JAaHHOM nucnunianHe. BpeMs Ha MOArOTOBKY CTYAEHTOB K JIByXYacOBOM JIEKI[MM 110 HOpMaTHBaM
cocrasisgeT He MeHee 0,2 Jaca.

IToaroroBka k ceMuHapckoMy 3aHATHIO. CaMocTOsATENbHAs MOATOTOBKA K CEMHHApY
HaNpaBjIeHA: Ha Pa3BUTHE CHOCOOHOCTH K YTCHHWIO HAYYHOH M WMHOHW JIUTEPATypbl, Ha TOUCK
JIOTIOJIHUTEIBHOM HH(pOpMaLIUH, TIO3BOJIAIONIEH ITy0ke pa3o0paTbcs B HEKOTOPBIX BONIPOCcax; Ha
BBIJICJICHUE TpH pPadOTe C pa3sHBIMH HCTOYHHKAMH HEOOXOIMMON WH(pOpMAIHMH, KOTOpas
TpeOyeTcst A MOJHOIO OTBETAa Ha BOIPOCH IJJaHA CEMHHAPCKOIO 3aHATUS; Ha BBIPAOOTKY
YMEHHUSI TIPABWJIBHO BBIIUCHIBATh BBICKA3bIBAHUS ABTOPOB M3 HWMEIOMIUXCS HMCTOYHUKOB
uHpopMaluu, oQopmMIATh HMX IO OuOIHOrpadUyecKuM HOpMaM; Ha pa3BUTHE YMEHHUS
OCYILECTBIISITh aHAIN3 BBIOPAHHBIX MCTOYHUKOB MH(OpMAIMM; Ha MOATOTOBKY COOCTBEHHOTO
BBICTYIJICHUS 1O OOCY>KJaeMbIM BompocaM; Ha (OPMHpPOBAHHWE HABBIKA ONEPAaTUBHOTO
pearupoBaHHs Ha pa3Hble MHEHUS, KOTOPbIE MOTYT BO3SHHMKATh MPU OOCYKICHUU TE€X WM UHBIX
Hay4HbIX po0sieM. Bpems Ha MOAroTOBKY K ceMUHapy IO HOpMaTHUBaM cocTaBisieT He MeHee 0,2
qaca.

CamocrosarenbHas paboTa CTYIEHTOB, CBSi3aHHAs C IOATOTOBKOW K MPAKTHYECKUM
3aHATHUSAM, PAOOTOM C IUTEPATYPHBIMU UCTOYHUKAMH, 3aKPETIIICHHEM TEOPETHYECKOTO MaTepraa
B BUJI€ IPE3EHTAIMN | IIPOBOJUTCS BO BHEAYIUTOPHOE BpEMSI.

CrtpyKTypa npe3eHTaIuil mo 3aaHHON TeMe:

1. Ilens paboTshl.

2. Teopernueckas 4acTb.

3. BhInosHeHne pacyeTHBIX, rpauIecKuX U KOHTPOJIbHBIX 3a/JaHUH B COOTBETCTBUU C
METOJAMYECKIMH yKa3aHUSIMHU K KaXI0H TeMe.

4. BbiBoabI (Ha OCHOBE 00paOOTKH JTUTEPATYPHBIX TAHHBIX MO MPEIOKEHHON TeMe).

MeTtoaudeckue pekoMeHAalny o 00paboTKe JaHHBIX 110 TeMaM (pa3zaen 4.3.) onucaHbl B
METOAMYECKMX  PEKOMEHJAlUsAX, MOJrOTOBIEHHBIX MpernojaBaTeNsiMu  Kadeapsl  (CM.
npuiIoxkeHus ). [[puMepsI pereH s THITOBBIX 331aHUH TIPECTaBICHBI B PEKOMEH Iy eMbIX yUeOHBIX
nocoOusX U 3aJa4YHUKAaX.

B ®BIOY BO «UI'Y» opraHuzanus CaMOCTOATEIbHOW paboOThl CTYACHTOB
pernamentupyetcst [lookeHrneM 0 CaMOCTOSITEIbHOM paboTe CTYIEHTOB, MPUHITHIM Y YEHBIM
coserom UI'Y 22 utons 2012 r.

4.5. IlpumMepHasi TeMaTHKAa KypCOBBIX padoT (IPOEKTOB)

ITo paHHON AUCLUILIMHE BBIINOJIHEHHE KYPCOBBIX ITPOCKTOB (pa60T) HC IPCAYyCMATpUBACTCA.



V. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECHEYEHUE
JUCHUILIMHBI (MOLYJIS)

a) OCHOBHAsl JINTepaTypa:

1. Kosanenko, Jleonun Baagumuposud. buoxuMuyeckue OCHOBBI XUMHH OMOJIOTUYECKU
akTuBHBIX BemecTB [Tekct: | / Jleonnn BnamumupoBuu KoBanenko. - Mocksa : JlaGopaTtopus
sHanuil (panee "BMMHOM. JlaGoparopus 3nanmii"), 2015. - 228, [1] c. [1] c. : wn. ; 22 cm. -
(Yuebnuk quis Beiciei mkoubl). - Pexxum goctyna: ObC "UznatenscrBo "Jlanp". - Heorpanuu.
JocTyIlL. - bubnuorp.: c. 229. - [Ipeam. ykas.: ¢. 224-228. - ISBN 978-5-9963-1100-2 :

2.TumoxuH, bopuc BacunseBuu. [Ipuknagnast xumus [ Teker] : yue6.-meto. mocobue / b.
B. Tumoxwun, B. JI. Muxaiinenko ; peu.: B. H. Kuxusen, A. A. Ky3nenosa ; UpkyTckuii roc. yH-
T, XuM. ak. - 2-e uza., ucnp. u gon. - Upkyrck : M3n-so UI'Y, 2012. - 107 c. : un. ; 20 cm. -
bubmuorp.: c. 107. - ISBN 978-5-9624-0675-6 : k3. 21

3.TumoxuH, bopuc BacunseBuu. JlekapcrBennsie cpeactsa [Tekcr] : yue6. mocodue / b.
B. TumoxuH, O. A. Dgenbiteiis ; pen.: A. B. UBanos, A. I'. IIpoiinakos ; UpkyTckuii roc. yH-T,
Xum. ¢ak. - Upkyrck : Uzn-so UT'Y, 2013. - 146 c. ; 20 cm. - bubnuorp.: c. 97. - ISBN 97‘8-5-

9624-0803-3 k3. 20 \CNM“ - %W&
‘ €
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0) 1OMOJIHUTE/IbHASA JINTepaTypa:

1. Tumoxun, bopuc BacunweBuu. Ilpuknagnas xumus [Teker] :  yued. -
merox. nocobue / b. B. Tumoxun, B. JI. Muxaiinenko ; Mpkyrckuii roc. yH-T, XUM. (}ak. -
Upxkytck : U3a-Bo UT'Y, 2011. - 105 c. : un. ; 20 cm. - bubnuorp.: ¢. 105. —: 7k3. 10

2. ConnarenkoB, Amnaromuii  TumodeeBuu. [lecTunuasl U peryiasiTOpsl pocTa.
[Tpuxnannas opranuueckas xumus [Tekcr] : HayunHoe usnanue / A. T. Conpmatenkos, H. M.
Konsinuna, Jle Tyan Anb ; Poc. yH-T 1pyx0b1 Hapo10B. - M. : bunom. JIabopatopus 3nanuit, 2010.
- 223 ¢. : ui. ; 24 cMm. - (bubnuoreka Kiaccu4eckoro yHuBepcurera). - bubnuorp.: c¢. 210-211. -
[Mpeam. ykasz.: c¢. 212-219. - ISBN 978-5-9963-0202-4 : 5k3. 1

B) nporpaMmMHoe odecneuenue u UnTepHeT-pecypceol

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 cootBerctBun ¢ m. 4.3.4. ®I'OC BO, oOy4arommmcsi B TE€UEHHUE BCETO IMepuoja
oOyueHuss oOecredyeH HEOrpaHMYeHHbIH AocTyn (yHaJeHHbIM AOCTyH) K  3JIEKTPOHHO-
OMOIMOTEYHBIM CHCTEMAM:

1. BBC «M3parensctBo Jlanb». KonTpakt Ne 100 ot 13.11.2020 r. Akt Ne 671 ot
14.11.2020 r.; Cpoxk aeiictust o 13.11.2021 r. moctym: www.e.lanbook.com

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

3. DOBC 243 «bubmuotex». ['ocynapctBennslii koHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubnuorex». JluuensuonHoe cornamenue K [ocymapctBeHHOMy KoHTpakTy Ne 019 or
22.02.2011. Anpec noctyna: https://isu.bibliotech.ru/ Cpok aelicTBusi: 6ecCpOYHBIA.



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/

4. DBC «Pykont» Kontpakt Ne 98 ot 13.11.2020 1.; Akt Ne 6K-5415 o1 14.11.20 1. Cpox
neiictBus o 13.11.2021r. goctyn: http://rucont.ru/

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

6. 00O «DnekrponHoe m3naTenbcTBO IOpaiiy. Kontpakr Ne 60 ot 23.09.2020r. AKT
npuema-nepegaun Ne 3263 ot 18.10.2020; Cpox pgeiictBua mno 17.10. 2021 r.
noctyi: https://urait.ru/ JIunensuonnsiii kontpakt Ne 04-E-0258 ot 20.09.2021r. AKT nmpuema-
nepenaun Ne 5684 ot 18.10.2021; Cpok aevictus o 17.10. 2022 r. goctym: https://urait.ru/

7. 000 «MBUCy», xouTpakt Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 r. Cpok
neiictBus ¢ 01.01.2021 mo 31.12.2021 r. goctyn: http://dlib.eastview.com

8. 000 «M [ «I'pebennukoBy», kouTtpakt Ne 147 ot 23. 11.2020 r.; Akt ot 25.12.2020
r. Cpok aeiictBust ¢ 01.01.2021 o 31.12.2021 r. goctyn: http://grebennikon.ru

VI. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. YueOHo-1a00paTopHOe
MYJbTHMEIUHHBIN MPOEKTOP.

o0opy1oBaHHMe:  MePCOHAJbHbIE  KOMIBIOTEPHI,

Jisi MarepuanbHO-TEXHUYECKOTO 00eCcneueHus] MPAaKTHYSCKUX 3aHSITUN TUCIHMILIHHEI
«XuUMHS MOHOMEpPOB» HCHOJNB3YIOTCA JlabopaTopuu Kadeapsl OpraHUYecKOW XUMHH,
JICKIIMOHHBIE ayIUTOPUH U (POH] OMOIHOTEKH.

B nekumoHHOM Kilacce YCTaHOBJICH MYJbTUMEIUHHBIA mpoekTop. OOmmit doux
BKIIIOYAaeT y4yeOHWKM W Yy4eOHble mOCOOWs, CIpaBOYHAst JUTEpaTypa, ODHIUKIONCAHA —
YHHMBEpCaJIbHbIE M OTpaciieBble, 3JEKTPOHHAs oOyyaromas nporpaMMa « OCHOBBI OpraHHMYECKOn
XUMHUH»

HaumenoBaHue crienuaabHBIX
IIOMEIIEHNI U TTOMEIEHUN
JIJISL CAMOCTOSITEIbHOM
paboTHI

OcCHaNIEHHOCTD CIIeNNAIbHBIX TTOMEICHUH
Y IOMELICHHH ISl CAMOCTOSTENIbHON
paboThI

[lepedyeHp MUIICH3NOHHOTO
MPOTPaAMMHOTO 00ECTICUCHHSI.
PekBHU3HUTHI MOTBEPKAAIOIIETO
JIOKYMEHTa

CnenuanbHble TOMELICHHUS:
VY4uebHas ayquTopust A
MPOBEJCHUS 3aHATUI
JIEKLIUOHHOIO U
CEMUHapCKOro TUIIA,
TEKYLIET0 KOHTPOJLS,
IIPOMEKYTOYHOH aTTeCTaluu.

Aynutopus o6opynoBaHa
CIEeIHAIN3UPOBAaHHON y4eOHOH MeOenbio,
TEXHUYECKUMH CPEJICTBAMU O0yUYCHHS,
CJIyXKallluMU JJId TPEACTABJICHU A
uHMOpMaLUK OOJIBIION ayAUTOPHU:
Hoyrtoyk(AserAspirev3-5516 (AMDA10-
4600M 2300 Mrn)) (1 mryka) c
HEOrPAaHUYCHHBIM JOCTYIIOM K CETH
VHTepHeT, ¢ HeOrpaHUYECHHBIM JOCTYIIOM K
ceru Untepret; [Ipoekrop Vivitek, sxpan
ScreenVtdiaEcot- 3200*200MW 1:1,
KOJIOHKH, Ha0OPBI JICMOHCTPALIMOHHOTO
000py10BaHMs ¥ yu4eOHO-HATISAHBIX
1ocoOuii, 00ecreYnBarOIIe TEMATHIECKHE
WILTIOCTPAIMK, COOTBETCTBYIOLINE paboyeit
nporpaMmMe TUCIHUILUIAHBIL.

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 muuen3mii)

Kaspersky Endpoint Security
JUIIOU3HECa- CTaHIaPTHBIN
Russian Edition. 1500-2499 Node
1 year Educational License Ne
1B08170221054045730177

CrienialibHbIE TOMEIEHNS:
KOMIIBIOTEPHBIN KJIacC
(yueOHas aynuTopus) Ijst
TPYIIIOBBIX U
WH/IABUATYAITBHBIX
KOHCYJIBTAIHiA, KypCOBOTO
MIPOEKTHPOBAHUS
(BBITIOJTHEHUS KYPCOBBIX
paboT), opranu3anuu
CaMOCTOSATENIFHON paboTHI, B
TOM YHCJIE, HAYIHO-
HUCCIIEI0BATEILCKOHN

Aynutopus o0opyaoBaHa
CIEeIHAIN3NPOBAHHON Y4eOHOH MeOenbIo,
TEXHUYECKUMH CPEICTBAMHU O0yUYCHUS:
KOMITBIOTEPHI (CUCTEMHBIH 010k AMD
Athlon 64 X2 DualCore 3600+ 1900 MI'g
(15 wtyk), Monurtop LGFlatron L1742SE
(14 wtyk), Monutop ViewSonic VG720) ¢
BO3MOXKHOCTBIO TIOAKITIOUEHHS K CETH
«HMHTEepHEeT» N 00ecneueHneM I0cTyma B
3IEKTPOHHYIO HHPOPMAITHOHHO-
00pa3oBaTEIbHYIO Cpely OpTaHU3AIHH.

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 nuten3mit

Kaspersky Endpoint Security st
OusHeca- craHmapTHLINA Russian
Edition. 1500-2499 Node 1 year



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

Educational License Ne 1B08-

170221054045730177
6.2. IIlporpaMmmHoe obecneyeHue:
HaumenoBanue [Hara C“Ip oK
O6ocHOBaHME I neificTBUs
No IIporpammuoOro Komn-Bo BBIJAYH
HpoyKTa nonbe3oBanus [10 J—— npasa
M0JIB30BAHUSI
1. | Microsoft Office Professional 12 Howmep Jlunen3uun 01.12.2009 0eccpodHo
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 Jlnmen3nn 01.12.2009 6eccpodHo
Professional 7 Russian Microsoft 46211164
Upgrade Academic OPEN No T'oc.KOHTpaKT
Level Promo Ne 03-162-09 oT
01.12.2009
3. | OpenOffice 4.1.3 Ycnosust VYcnoBus UCTIOJIb30BAHUS Ycnosus 6eccpo4HO
npaBooOyazaT | mo CCBUIKE: | mpaBoobianar
et https://www.openoffice.o enst
rg/licenses/PDL.html
6.3. TexHnueckue u JIeKTPOHHBbIE CPeCTBA:
MeTOﬂquCKOﬁ KOHHGHHHeﬁ nperogaBaHusA npeayCcMoOTpCHO HUCITIOJIB30BaHUC
TEXHUYECKUX M DJIEKTPOHHBIX CPEACTB OOyYeHHMs] M KOHTPOJISI 3HAHUW CTYJICHTOB:

MYJIbTUMEANIHbBIE TPE3eHTAlluHU, PparMeHThl (PUITBMOB.

VII. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

[Ipn peamu3anuu nOporpaMMsl

I[aHHOI\/JI JAUCHUIINIMHBI  UCIIOJIB3YIOTCA  PAa3JIMYHBIC

O6pa3OBaTeJ'IBHBIe TCXHOJIOTHH

1. | PazHOypoBHEBOE
o0yueHue

VY mpemnopaaBares MOSBISETCS BO3MOXKHOCTh IOMOTaTh cllaboMy,
YIENSATh BHUMAHUE CUIILHOMY, PEANTM3YETCS KEIAHUE CUITbHBIX
ydanuxcsi OpIcTpee U Tiy0Ke MpoIBUraThCs B 00pa30BaHUH.
CuIibHBIE yUaluecs: yTBEPKIal0TCs B CBOMX CIIOCOOHOCTSX,
crnabble MOy4atoT BOZMOKHOCTh UCTIBITHIBATh YU€OHBIN yCIIEX,
MOBBIIIAETCS] YPOBEHb MOTHUBAIIUH YUYEHBSI.

2. | IIpoekTHbIE METOIbI
o0y4eHus

PaboTa o JaHHOI METOMKE 1aeT BO3MOKHOCTh pa3BUBATh
WHUBUAYaIbHbIE TBOPUECKHE CIIOCOOHOCTH yyaruxcs, Oonee
OCO3HAHHO MOAXOIUTH K MPO(PECCUOHATILHOMY U COLUAIEHOMY
CaMOOTIPEICIICHHIO

3. | Hccnenosarenbckue
METO/Ibl B 00yUEeHUU

JlaeT BO3MOXHOCTb yYalIMMCsI CAMOCTOSITENIBHO IOIOJIHATh CBOU
3HaHUS, TITyOOKO BHUKAThH B U3y4aeMylo MIpo0IemMy H
MIpeIoaraTh MyTH €€ PEIIeHUs, YTO BaXKHO MPU (GOPMUPOBAHUU
MHPOBO33PEHUS. DTO BaXKHO JIJIA ONPEICTCHUS MHIUBUIY ATbHOU
TPACKTOPUH PA3BUTHSI KAKJIOTO 00YYArOIIETOCs

4. | JleknuoHHO-
CEMHUHAPCKO-
3a4yeTHAas CHCTEMa

JlanHas cucteMa JaeT BO3MOKHOCTh CKOHIIEHTPHUPOBATh MaTepral
B OJIOKH U TIPETIOTHOCUTH €T0 KaK eIMHOE 11e7I0e, a KOHTPOIh
MIPOBOJIUTH IO MIPEABAPUTEILHON TOATOTOBKE 00YJIAOIITUXCSI




5. | MudopmarmonHo- M3MeHeHne 1 HeOTpaHUYEHHOE 00O0TaIlleHHe COIePKAHMS
KOMMYHHUKAI[MIOHHBIE | 00pa30BaHMsl, UCIIOIb30BAaHUE HHTETPUPOBAHHBIX KYPCOB, 1OCTYI

TEXHOJIOTUH B UHTEPHET.
6. | Cucrema dopMupoBaHre IEPCOHUPHUITUPOBAHHOTO YUETa TOCTHIKEHUN
WUHHOBAIIMOHHOMN o0y4JaroIerocs: Kak MHCTPYMEHTA MeIarOrM4eCKOi TOIICPKKU

OLICHKH «HOpT(bOJ'II/IO» COMAJIBHOI'O CaMOOIIPEACIICHUA, OIIPEACIICHUA TPACKTOPUU
MHAWBUAYAJIBHOI'O PA3BUTHA JUYHOCTHU

HaumeHoBaHHe TeM 3aHATHH C MCI0Jb30BAHUEM AKTHBHBIX (l)OpM oﬁyqemm:

Tema Bun Koi-Bo
®opma / MeTo bl THTEPaKTUBHOTO O0Y4YEHUS

3aHATUS 3aHATHUS 4acoB

AMUHOKHUCIIOTHI U OCIIKH, KITaCCH(HUKAIIUs, COCTAB,

CTpOEHUE, CBOICcTBa

HyxkienHOBBIE KHCIIOTHI, KIIACCH(HUKAIIHS, COCTAB,

CTpOEHUE, CBOICTBa

YrneBosl, KacCupUKaIHs, COCTaB, CTPOCHHUE.

1 | IpakTukym I13 CBOICTBa 18

Jlumu e, KTacCUUKaIMs, COCTaB, CTPOCHHUE,

CBOMCTBa

buonornueckne MeMOpaHbl, COCTaB, CTPOCHHUE.

buonoruueckne GpyHkuuu

BuTtamMuHbI, TOPMOHBI, aHTUOMOTHKH. AHECTETHKH

Wroro yacos 18

VIII. OHEHOYHBIE MATEPHAJIbBI JJIA TEKYHEI'O KOHTPOJIA H
MPOMEXYTOYHOM ATTECTAIIUA

8.1. OneHo4HbIe CPeACTBA TEKYIIEr0 KOHTPOJIS

Komnerenimm,
Ne Bun xouTpons KonTtponupyemsbie TeMbI (pa3iens) KOMITOHCHTET
o\ KOTOPBIX
KOHTPOJHUPYIOTCSI
1. Pasnen 1. Monomepst. Knaccudukarnus. ITK-6
CriocoObI CHHTE3a MOJIMMEPOB.
2. Texymuit Paznen 2. MoHOMepBI 1151 TOJIMMEpHU3AIIT
3. KOHTPOJTb: Paznen 3. MoHOMEpHI JUIsl TOJTMKOHICHCAITUH
4. YCTHBIH O1pOC, Pasnen 4. Jlunusl — KJI€TOYHBIC OHOPETYIISTOPBI
5. KOJUIOKBHYMBI, Pa3nea 5. buonornueckie MeMGpans
6. MPC3CHTALNN Paznen 6. HuzkoMosekyaspHble OHMOPETyIATOPEL.
Aukanoussl, pEHOIbI, BATAMHMHBI, TEPIIEHEI,
CTepOM Ibl, (PEPPOMOHBI, TOKCHHbI, AHTUOUOTHKH

8.2. OneHo4nble cpeacTBA JJIs1 IPOMEKYTOYHOM aTTecTalluH
IIpumepHBbIi IepeYeHb BONPOCOB U 33/IaHUI K JK3aMeHYy (3a4ery)
1.  Awmunokucnotel. Homenknarypa, cTpoeHue. I'eHeTHUeCKHM  KOIUpyeMbIe

AMHHOKHUCIIOTEL.  OnTHdeckas H30MEpHA O-aMHUHOKHUCIIOT. KucaoTHO-OCHOBHBIE CBOMCTBA.
XHUMHUYECKHE CBOMCTBA. MCTOI[LI CHMHTC3a aMUHOKHCIIOT.



2. Ilentuael. Ilpupona nentuaHON CBA3U. ['OMOJETHBIE M T€TEPOJETHBIC MENTHIBI,
nercunienTuapl. JIuneitHple u nukaudeckue nentuasl. CTpykTypa M (QyHKIUS OHOIIOTHYECKU
AKTHUBHBIX NIENTUAOB. IlenTunb! Kak 1eKapCTBEHHBIE CPENCTBA.

3. llepBuunas ctpykrypa 6enkoB. OO0Imas cTpaTterus onpeaesieHus: CTpyKTYpbl OSJIKOB.
AHanu3 aMHHOKHCIOTHOro cocrasa. OmpezneneHue N- ¥ C-KOHLEBBIX aMMHOKHMCIOTHBIX
ocTaTkoB. @PparmMeHTauusl MNOIMNENTUAHONW uenu. DepMEeHTATUBHBIE METOABl T'MIPOJIU3a.
OrpanuuenHblii nporeonu3. OrmpenesieHue aMUHOKHCIOTHOW IOCJIEI0BAaTENbHOCTH Oelka ¢
MOMOIIIBI0 @aBTOMATHYECKOTO CEKBEHATOpAa. AHAIIN3 PACIOIOKEHHS CYIbPTUAPUIBHBIX TPy U
TucynbpuaHbIX cBs3eil. Mcnonab3oBaHHe Macc-CIEKTPOMETPHM INPH ONpPEeSICHUH MEePBUYHON
CTPYKTYypbl mentunoB. CroxHble O€JIKH: TIUKO-, JHIO-, HYKJIEOo-, XpoMo-, ¢ocho- u
METAJIJIONIPOTEHUHBI.

4.  Xumuueckas MonuduKanus OeNKoB. 3a1auyd, pemaeMble ¢ TOMOIIBI0 XUMHUECKON
Mogudukanuu. Metoasl HAEHTU(UKAIUK MOAU(DULIUPOBAHHBIX AMUHOKHCIOTHBIX OCTaTKOB.
Buocnenunduueckas moaudukanus 6eIKoB.

5.  IlpoctpaHCTBeHHas CTPYKTypa HENTUIOB M OENKOB. DJIEKTPOHHOE CTPOCHHE U
KOH(UTYpaIys MeNTHIHON CBSI3U. TUIIBI B3aUMOICHCTBUMN, ONIPEIEISIFOIINE TPOCTPAHCTBEHHYIO
CTPYKTYpY nosiunentuioB. CBsi3b IPOCTPAHCTBEHHOM CTPYKTYPbI O€JIKa ¢ MOCII€0BaTEIbHOCTHIO
AMUHOKHCIJIOTHBIX OCTaTKOB.

6.  BropuuHas cTpyKTypa NEeNTHI0B U OEJIKOB. 0-CIIUPaJb, B10-CIIUpallb, apasulebHas
U aHTHUINApaUIeNbHas [B-CTPYKTyphl, [B-U3rub, Jpyrue THMBI PETYJSIPHBIX  CTPYKTYP
noJaunenTuaHoN nenu. CBepXBTOpUUHAas CTpyKTypa OenkoB. IloHsATHE 0 TOMEHaX.

7.  Tpernunas ctpyktypa 6enxoB. IIpeacraBienne 06 u3ydeHHH TPOCTPAHCTBEHHOTO
CTPOEHHUSI MENTUAOB M OEIKOB METOJaMHM PEHTI€HOCTPYKTYpHOI'O aHaju3a U SAEpHOro
MarHuTHOTO pe30HaHca. /[eHaTtypauus u peHarypamus.

8.  UYerBeptuuHas cTpykTypa OenkoB. I[IpumMepbl cyObeAMHUYHBIX CTPYKTYp. MeToabl
UCCJIEIOBAHMSI YETBEPTUYHON CTPYKTYPBI.

9.  buonoruueckas ponb OenkoB. depmentsl. Kiaccuduxaums. IlpeacraBnenue o
O6uokaranusze. [IpuHIMIB PepMeHTaTUBHON KUHETUKHU. IHTHOUTOPBI M aKTUBATOPHI (EPMEHTOB.
@dakTopbl, BIMAONME HAa (EPMEHTATUBHYIO AaKTMBHOCTb. [loHATHE 00 AaKTHBHOM IIEHTpE.
WucynuH, TOpMOHBI pocTa. [NHMKONpoTenHOBBIE TOPMOHBI afeHorunodusa. benku cucrembl
remocrtasa. Cucrema cBepThIBaHUS KPOBU. IHTErpuHbl. AHTUKOATYJISAHTHI U PUOPUHOTUTHUKH.

10. /IBurarenbHbBIE W CTPYKTypHBIE OeNKH. BenKu MBI U COeTMHUTEIHHBIX TKaHEH.
AKTOMMO3MHOBBIH KoMmIuIekc. KomtareH, kepaTus, GpuOpouH.

11. PenenTtopHbie OENKH.

12. Tpancnoptasie Oenku. ATdaszsl. Luroxpom C, reMorioOMH, MHOIIOOUH,
CBIBOPOTOYHBIHN abOyMUH, CIEM(PHUUECKHUE TTI00YIHHBI CHIBOPOTKH.

13. Benku-TOKCHHBI MUKPOOHOTO U PACTUTEIBHOIO MPOUCXOXKICHHS.

14. Hyxneo3uapl U HYKJIEOTHABl KaK KOMIIOHEHTbl HYKJIEMHOBBIX KHCIOT, HX
HOMEHKJIaTypa, CTPYKTYpa, CTEPEOXUMHs, (U3UUECKHE U XUMHUYECKHE CBOWCTBA, OMOCHHTE3.
TayromepHbie (POpPMBI a30TUCTBHIX OCHOBaHMM. MUHOpPHBIE KOMIIOHEHTHI HYKJIEMHOBBIX KHCIOT:
[Tpupoaubie MOAU(DUKALIUHN TyPUHOBBIX U MUPUMUIMHOBBIX OCHOBAHUI.

15. IlepBuuyHas CTpyKTypa HYKJIEHMHOBBIX KHUCIOT. MexHykineoTuaable u N-
TJIMKO3UJIHBIE CBSI3U, CXOACTBO U paznuune ux cBoiictB B coctaBe JIHK u PHK. Ilonspaocts
MEXHYKJICOTHIHON CBSI3M W TOJIMHYKICOTHIHOM nenu. OmnpenesneHne NEPBUYHON CTPYKTYpPBI
HYKJIEMHOBBIX KUCJIOT. AHAJIN3 IEPBUYHOM CTPYKTYphl . ABTOMATH3alMsI CEKBEHUPOBaHUS

16. BtopuuHas  CTpyKTypa  HYKJEWHOBBIX  KHCJIOT.  PeHTreHOCTpYKTypHBIE
uccnenoBanus /IHK. IIpaBuna Yapraddda. /IBoiinas cnupans JJHK nmo Yorcony u Kpuky u ee
Ouonormuyeckoe  3HayeHWe. OCHOBHbIE  TUIBI  JBOMHBIX  crnupaneid.  OcobGeHHocTH
npoctpaHcTBeHHOW — opranm3auuu  JIHK B Oumonormueckux cucrtemax (B BHpYycax,
MPOKAPUOTUYECKUX U DYKapUOTHUECKUX KieTkax). [loHnsTue o xpomaruse.



17. JIHK kax HOcuTenb reHeTH4YecKOi nHpopmaruu. ['eHom. DTarbl BOCIPOU3BEICHUS
U peajgu3allid TeHETUYeCKOH WHQPOpMAlMU: pPeIUIMKAKs, TPAHCKPUIIHMS, TPAHCISIUA.
I'eHeTHYECKUI KOJ: OCHOBHBIE XapaKTepUCTUKU. COBPEMEHHOE OIPEECIICHNE TeHA.

18. TIlonstue o reHHOW WHXKeHepUH. VICKyCCTBEHHBIH CHHTE3 HYKJIEWHOBBIX KHCIOT.
CuHre3 Ha nosuMepHOM HocuTene. l[MKIMYHOCTH CHHTE3a IIOJIMMEPOB KAaK OCHOBA UL
aBTOMaTH3alMK. BpleneHue, OYMCTKA W UACHTUQUKAIMS CHUHTETHYECKUX OJHIO- H
HOJINHYKJIEOTU/IOB.

19. benkoBas uHxeHepus. JIBa OCHOBHBIX HAIPaBICHHUS HCCIEIOBAHUN B OEIKOBOM
WH)KEHEPUU: PAalMOHAJIBHBIA U3aiiH U HalpaBJeHHAs HBOJIOLMS OEJIKOBBIX MOJEKyl1. MeToabl
HAIPaBJIEHHOIO MyTareHesa.

20. VYrzneBoabl U INIMKOKOHBIOraThl. MoHOcaxapuasl. OmnpeneneHue 1 HOMEHKIATypa.
Anb103bI U KeTOo3bl. [IeHTo3bl M rekco3sl. JInHelHble U HUKInYeckre (popMbl MOHOCAXapUIOB.
Crepeoxumus 1 KOH(GOpMaIUs MOHOCaXapua0B. AHOMEPHBIM LIEHTP: €ro CTEPEOXUMHUsL, 0COObIE
CBOMCTBA FUAPOKCUIBHON I'PYIIIIBIL.

21. Oumurocaxapuzpl. OnpeneneHue 1 HOMEHKIaTypa. XUMUYECKUNA U SH3UMaTHUECKUI
CHHTE3 OJIUT0CaXxapua0B. MeTOIbl H3yYeHHs CTPOSHUS OJUTOCAXapUA0B: XUMHUECKUE, (PH3UKO-
XUMHYECKHE, JH3UMATHUECKHE.

22. llomucaxapunel. OmpeneneHue W HOMEHKIATypa. MeTOIbpl HM3Y4YEHHs CTPOCHHS
HOJMCAXapUa0B:  XUMHUYECKHE, (QHU3UKO-XMMHMYECKHE, OSH3MMaTHueckue. PacTturenbHble
NoJIMCaxapuabl: 1EeJUI0I03a, KpaxMan (amuio3a U amuionekTuH). [lonucaxapuapl )KMBOTHOTO
IIPOUCXOXKACHUA:  TJIMKOT€H,  JCEKCTPaHbl, XWTHUH, [JIMKO3aMUHOIVIMKAaHbl, TEHapHH.
Bbuonorunueckue QyHKINY mMonvcaxapuaoB, JInmomnonrcaxapuasl OaKTepHid.

23. I'muxompoTteuHbl M mpoTeornukanbl. CtpoeHne N- u  O-yrieBOAHBIX LEMEH.
buocunTe3 N-uermnei riamKkonpoTenHOB.

24. T'nmuko3ujaspl M TIUKO3WITpaHCdepasbl. DK30- U SHAOIIMKO3MIa3bl. MXx
UCTIOJIb30BaHUE B U3YUYCHUH CTPYKTYPHI U QYHKIUH YTICBOJOB U TITMKOKOHBIOTATOB.

25. TlekTHHBI KJETOK »XHBOTHBIX. Pelentop remnaTtonuTOB, TaJeKTUHBI, CEJIEKTHUHBI,
CUTJIEKU, KOJJIEKTUHBI.

26. Jlununael.Ctpoenne u Kinaccupukanus aunuaoB. OMbUIseMble U HEOMBUISEMBIE,
IPOCTBIE U CIOXKHBIE JUMUIBL. DU3NKO-XMMHUECKUE CBOMCTBA JIMIIMJIOB U UX OMOJIOTHMYECKHE
¢byskuuu. Jlunuaer 6uonornyeckux MeMOpaH U 6M03PPEKTOPHbIE TUITHIBI.

27. Meronbl HCCIEIOBAHUS JTUIMHUI0B. METOIBI BHIACTICHUS W YCTAHOBJICHHUS CTPOCHHUS.
Onpenenenne abCOMOTHOW KOHPUTYpaIlMK XUPATbHBIX JTUIHUOB.

28. HeiiTpanbHble TUMHBL. Y TJIEBOIOPOIBI, BOCKH, TpUTIHIEPHIbL. JXKupbl. DyHKIIMH B
opranusMe. JKupbl U Jpyrue JUNHIBl B IPOMBIIIJICHHOCTH. XOJECTEepUH, €ro ocobas pojib B
opranusme. JlunonporenHsl KpoBH, UX GyHKIUH. JIunasel u Apyrue ruiposiassl.

29. Kupnble kuciaoTel. HachlllleHHblE M HEHACBHIEHHbIE KUCIOTHI, UX OHWOCHHTES,
MeTabonu3M u Onosorudeckas posb. HesameHnmble xKupHbIe KUCI0ThL. CIIOCOObI OCYIIECTBIECHUS
6noshhexTopHON HYHKIIUU KUPHBIX KUCIOT, OCHOBHBIE MHILICHHU.

30. ®ochomumuasl. OcCHOBHBIE W MHUHOpHBIE (ochHOMUIUAB, WX OHOCHHTE3 U
Ouosornyeckas pob.

31. T'mukonumuapl. [ MHKO3MIIUTINIEPHU B, IepeOpO3H b, TAHTIINO3HU bl brocnHTe3,
¢yHKIMU B opranu3me. ['aHrIMo31/Ibl Kak pelenTophl.

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

33. buonormueckue MeMOpaHbI.

34. MonekynspHas opranuzaius OMoJIOrHyecKux MeMopan. Moienu 1 OCHOBHBIE THUIIBI
MeMOpaH. Jlunuauelid Oucioit U HebucnoiHble cTpyKTyphl. KoMmoHeHTs MeMOpaH, UX poib U
B3aMMO3aBHUCHUMOCTb.

35. HckyccTBeHHbIE MeMOpaHHBIE CHCTEMBbl. MOHOMOJEKYJISIPHBIC TUICHKH; IJIOCKHE
OucoiiHple MEMOpaHBbl, MX MOJTY4YeHUE U METOBI HccienoBanus. Meton "patch clamp"



36. Jlumocomel (Be3uKyJbl). MeTonbl MX MOMY4YEHUS W HCCienoBaHus. BcTpanBanue
O0enkoB B smnocombl. IIpakTmdyeckoe  NPUMEHEHHE JIMIIOCOM: JOCTaBKa  JIEKApCTB,
HCKYCCTBEHHbIE BAKIIMHBI U JIP.

37. Anxanounsl. Kmaccudpukanus. ['pynmna ankanounnoB onus. [lonstue 06 onmaTHbIX
peuenTopax M MX SHJIOTCHHBIX JMra”jgax. MopduH, koxeuH, nanaBepuH. ['epouH, aHamoru
MopduHa (coenuHenue bentin), HamopduH. PenenTopsl MOpPGUHOBBIX aNKaJOWIOB H HX
IPUPOHBIE JTUTAaH/AbL: SHAOP(UHBL, SHKEDATUHBI U 1.

38. CuHTeTnMueckue aHaJIbIeTHKU. TPOMAHOBBIC AalKaJOWABl TPYNIBl KOKaWMHA |
aTpOIMHA.

39. wM-XomuHoOnokatopel. (O0e300IMBAIONIME W  CHOTBOPHBIC  JIEKAPCTBCHHBIE
npenapatsl. Hapkotuku u rammonuHoressl. [lcuxorponssie cpencTBa (PeHOTHA3UHOBOM IPYTIIBL.
TpankBuiIM3aTopbl OEH30MA3EMUHOBOTO psla M TNPHUPOJIHBIC JHTaHIbl HX pPELUEnTOpoB 3-
KapOOJIMHOBBIE ATKAJIOH/IBI.

40. TI'pymmna sdenpuna. AnpeHepruuecKue CUHAICHl M NPUPOIHBIE aAPECHOMUMETHKH.
Jodamun, ajgpeHaluH, HOPAAPEHAIWH, CHHTETHYECKHE  aJpeHOOJOKATOpBl,  JICYCHHE
UIIEMUYECKOM 00JIe3HHU.

41. Xunssle ankanounsl. CtpoeHue u crepeoxumusi. [Ipobinema sneueHus Malspuu.
CuHTeTHYeCKHE TPOTHBOMAIISIPUHHBIC CPEICTBA. APTEMU3WHUH W JIPYTHE TpenapaThl TPYIITbI
THHIXA0CY.

42. XWHHUIUH ¥ ankamouasl rpynnsl PayBonasduu (pesepnud u aiimanus). [IpuponHsie
U CUHTETHYECKHE CPEJCTBA IPOTUB APUTMHUH.

43. Auskanouasl IypuHOBOTO psna. Jpyrue CTUMYJISTOPHI CEpJEYHONW AKTHBHOCTH.
Anxanousipl U3 0€3BPEMEHHHMKA OCEHHEro - KOJIXMIIMH M KOJXaMHH - U UX HCIOJb30BAHUE B
CEJIEKLIUH PACTECHUM.

44. PacturensHble ¢.eHoibl. DnaBoHouabl. Mctopus. Knaccudukanus. draaBoHou b1 B
npupoge. KarexuHbl, JneiiKoaHTOUMAHUIUHBI,  (IaBOHOHBI,  (prmaBOHBL,  M30(]IIABOHEI,
(J1aBOHOHOJIBI, JETUAPOXATKOHBI, XaJKOHbI, AHTOLMAHUAWHBI WM AHTOLMAHBI, (HIABOHOJIBI.
Ousnko-xumMuuecknue  cBoiictBa.  CrocoObl  monydeHus.  KauecTBEHHbIE — pEaKIIMH.
KonnyectBeHHoe onpeseneHue. BaxkHble HCTOYHUKH PAaCTUTENbHBIX (DIIaBOHOMIOB

45.  Axtubuotuku. lleHMnMUIMHBI, 1eQaloCHOPUHBI U POJICTBEHHBIE AHTUOMOTHKH.
[IpencraBieHne o MexaHu3Me OMOCHMHTE3a OAKTEPHAIbHON KIETOYHON CTEHKH M MeXaHu3Me
NeMCTBUS TEHUIWUTMHOB. llpeacraBieHne O MeXaHW3Max pE3UCTEHTHOCTH OakTepuid K
HNEeHULMJUTTHAM.

46. TerpauuKIUHBI - CTPYKTYpa ¥ MEXaHW3M aHTHMUKPOOHOTO neicTBusi. OCHOBHBIC
3Tanbl MOJHOIO CHHTE3a TETPALMKIMHA. MexaHu3M OHMOCHHTE3a TETPalUKIMHOBBIX
AHTUOMOTHKOB M UX BIMSIHUE HA OMOCUHTE3 OemKa.

47. AHTHOMOTHKM KaK MHCTPYMEHTBI M3y4deHHUs OMocuHTe3a Oeska: OCHOBHBIE 3TaIlbl
3TOro OWOCHMHTE3a W CBS3aHHBIE C HUMH aHTHOMOTHUKU. CTpPEeNTOMHIMH | JpyTue
aMUHOTJIMKO3UHbIe  aHTUOMOTHKH.  [lypomMuumH ¥ MexaHu3M  "IypOMHIIMHOBOM
peakuuu". DPUTPOMUIIMH U APYTHe MaKPOJIUAHbIE AHTUOUOTHUKH.

48. Xnopambenuxon u ero ananoru. IlonHelil cunTes xsopampeHuKoa.

49. BwuramuHbl. MCcTOpUS OTKPBHITHS BUTAMUHOB M WX POJIb B (DYHKIIMOHUPOBAHHU
OpPraHM3MOB YEJOBEKa W KHMBOTHBIX. BOJOpacTBOpHMBIE M KHPOPACTBOPHUMBIC BUTAMUHBI.
BuTtamuHbBI 1 KOQEPMEHTHI.

50. Bwurtammun A. Crpoenue, OuojorMueckass poiib M H30MepHU3alMs B Ipolecce
¢byHKIHOHMpOBaHUs. KapOoTHHOMIBI KaK UCTOYHUKH. PeTHHOEBast KUCIIOTa M ee OMOJIoTHYecKas
pOJIb.

51. Buramun Bi, TtHamuaMoHOQocar U  KokapOOKCcWiaza; HX poJib B
NeKapOOKCUIIMPOBAHUY 0-KETOKHCIIOT, U JieueHHe 6ose3Hu 6epu-oepu.

52. BwurammH B (pubodnaBuH) u ¢aBUHOBBIE KOGEPMEHTHI, YY4acCTHE B CHCTEMax
OKCHJIa3 U JIETUpOreHas.

53. Bwuramun B3 (manTOTeHOBas KMCIOTA), KOGEPMEHT A M €r0 ONOCHHTETHYECKAs! POITb.



54. BwuramuH Bs (Hnanun) u ananuHamus, ero kopepmentsl (NAD u NADP) u ux pons
B COCTaBE OKCHIOPEAYKTa3; OMOCHHTE3 HUAIMHA.

55. BuramuH Bs (azepmun), ero GopmbI - MUPUIOKCHH, MTUPUTOKCATH U THPUIOKCAMUH,
U KOo(epMEeHTHI - MHPUAOKCcaNb-5'-pochar u nmupuaokcamMun-5'-pocdar; ygactue B mporeccax
OMOCHHTE3a aMMHOKHUCIIOT U JINIIUJIOB.

56. Bwutamun By ((onmeBas kucnora), ero KOHbIOTAThl ¢ TIIyTAMHHOBOW KUCIOTOW M
TeTparupodoinresas kuciaora. X poiab B nepeHoce OQHOYINIEPOAHBIX paauKaioB. JleueHue
aHeMHUH U JIyueBOi O0Jie3HU. AHTArOHUCTHI (DOJIMEBON KUCIIOTHI (AMUHONITEPUH U METOTPEKCAT)
JUIsL JIeYeHUs Jieiko30B U Jjevikemuil. KomroHeHT (onueBol KUCIOTHI - M-aMHUHOOEH30MHAs
KHACJIOTa KaK BUTAaMHUH JUISI MHKpOOOB. McTOpusi OTKpBITHS M NPHUMEHEHHE CYJb()aMUIHBIX
IpenapaToB Kak IMEpPBBIX XUMHOTEPANEBTHUYECKUX CPEACTB Uil OOpbObl ¢ MHGPEKIUOHHBIMU
3a00JIEBAHUSIMH.

57. BwuramuH B1, (okcuko6amaMuH) U ero KohepMeHT - KobamaMu I, uX OMOJIOTHIeCcKas
poib M TpUMEHEHHe Uit OOopbOBl ¢ 3a00JIeBaHUSIMH KPOBETBOPHOW CHUCTEMBI. bBiM30CTh
IUTAHAPHBIX CUCTEM KOppUHA U NOppHHA.

58. Buramma C (ackopOWHOBasi KHCIIOTA): CTPOCHHE, PEAaKIIMOHHAS CIIOCOOHOCTD,
TAayTOMEpHsI U OMOJIOTHYEcKast poJib. MeTo bl IPOMBIIIIICHHOTO ITOJIy4YEHUs.

59. Buwrammaet D w wux mnpoBuTammHbl. MexaHm3m OuocuHTe3a. JleiicTByromme
THJIPOKCUIIMPOBaHHbIE GopMbl. bronorudeckas pob.

60. Bwuramunsl E (Toxodeporst) u nocnencteust E-aButamunosa. Buramun H (6noTtun)
U «aKTUBHBIN KapOokcum». Buramunsl K 1 HopManuzanus cBepThIBaHUS KPOBH.

61. Burammaber Q (YOMXMHOHBI) B pETYJSIIMA TPAHCIOPTAa OJCKTPOHOB U
OKHCIUTENBHOT0 (hochOopuIupoBaHus.

62. Tepnensl u teprneHouasl. Knaccudukanms. MoHO- U OUIMKINYECKHE TEPIICHBI.
@®parMeHT U3onpeHa B CTPYKType TepreHoB. MuplieH, 1MMoHeH. Teprnenou bl (MEHTO, KapBOH,
Tyilon). Ilunan, 6opnan, mentaH. Ckununap. Kam¢opa. ComnpsikeHHbIE MOJIMEHBI: CKBAJIEH,
KapOoTHHOMBI, BUTaMUH A. Kayuyk.

63. 35.Crepounbl. CTEpOUIbI KaK TETPAITUKINYCCKIE TPUTEPIIeHBI. OCHOBHBIE 3TAIThI MX
O6uocuHTe3a. X0IeCTepUH U PACTUTEIbHBIE CTEPUHBL: CTPYKTYpa U Ouosiorndeckast GyHKIus

64. JKemunble KHCIOTBI Kak MPHUPOJHBIE JETEPreHTH.. BHOCHHTE3 B TICUYCHH U
O6uonornyeckas poib. Mcrnonb3oBanue B OMOXMMUU U OMOOPTaHNYECKOH XUMUH.

65. IlporectepoH: OMOCHHTE3 M OMOJIOTHYECKAs POJIb MPH OBAPUATBHO-MEHCTPYaTbHOM
nukie. CHHTETUYECKUE aHATIOTU U KOHTPALIENTHUBBI.

66. IlonoBbIe TOPMOHBI: SCTPOTEHBI M aHJPOTEHBI. broCcHHTE3 M OHoIOTHYECKast POIIb.
OCOOEHHOCTH CTPYKTYpbl M OHOJIOTHYECKOM AaKTMBHOCTH 3CTPOT€HOB (3CTPOH, 3CTPUONT U
ACTPAZMOI), CBS3b C AKTUBHOCTHIO (POJIMEBOM KMCIOTHI U nporectepoHa. [1onHbIi cuHTE3 3cTpoHa
no ToproBy. CHHTETHYECKHE aHPOTEHHbIE MpenapaThl, aHaOOJIUKH.

67. TOpMOHBI KOpPHI HAAMOYEYHWUKOB: TIIIOKOKOPTUKOMIBI U MHHEPATOKOPTHKOWIBI.
buocunTe3 0CHOBHBIX mpezacTaBuTeneil u Guonornyeckoe 3HaueHHe. CUHTETUYECKUE aHAJIOTH U
WHTHOUTOPBI.

68. Cepaeunble TJIMKO3U/BI, CTEPOUIHBIC CAMOHUHBI U ankamougsl. CTpyKTypa
OCHOBHBIX IIpeJICTaBUTENEN U OMOIOrHYecKOe 3HaUCHHE.

69. OcobeHHOCTH peleniuy CTePOUIHBIX TOPMOHOB.

70. HeiipoMeanaTopsl ¥ TOPMOHBI - IPOU3BOIHBIC AMUHOKHCIIOT U enTHI0B. CTpoeHHe
U QpyHKUMOHaNbHas poisb. [IpencraBneHue o nepegaye HEPBHOIO UMITYJIbCA.

71. ®epoMOHBI U TOPMOHBI HACEKOMBIX, HMHCEKTHLHIb. DEpOMOHBI U IMOJIOBbIE
aTTPaKTaHTbl HaceKoMbIX. Mcropuueckuii ouepk. buonormueckas poiab U HNPUMEHEHHE.
bom6ukon. KOBeHuIbHBIE TOPMOHBI HACEKOMBIX M MX pOJib B OHTOTeHe3e. dochopopranndeckue
uHceKkTuuuasl. [luperponasl.

72. DUTOTOPMOHBI U JPYTHE PETYISATOPHI PAa3BUTHUS paCTeHUH, GyHTHIUIB. OCHOBHBIC
(UTOrOPMOHBI: WHAOIMWIYKCYCHasi KHCJIOTa W €€ NPUPOIHBIE AaHaJOrH, TuOOepesIuHbl,
UTOKUHHUHBI, a0CIM30Basi KUCIOTA, 3TUJIEH, OpacCHHBl M ojurocaxapuHbl. OCOOEHHOCTH HX



CTpOCHMsI M COAJIaHCUPOBAHHOTO JEWCTBHS Ha (HU3MOJIOTHIO pacTeHuil. Jlpyrme mnpupoaHbie
PEryIsSTOPHI pa3BUTHUS PaCTEHUH, (PUTOATIEKCHHBI.

73. T'epOummabl peryyisaTOpHOTO THUIIA, BO3AEHCTBYIOIINE HA TOPMOHAIbHbIE (DYHKINUN
UHIOJIMITYKCYCHOM KucnoTel. 2,4,5-T u mpobiema CynepIKOTOKCMKAHTOB psila JAMOKCHHA.

['epOunub - MHTUOUTOPHI POTOCUHTE3A.

74.  ®ynrunuasl. [IpenapaTbl KOHTAKTHOIO ¥ CUCTEMHOTO JIEHCTBUS.

75. Toxcunbl. TOKCHHBI 3€MHOBOJHBIX M pbIO. TOKCHMHBI BBICIIMX pacTeHUH U
HACEKOMBIX.

76. MukoTokcuHbl. TOKCHHBI CHHE-3€JEeHbIX Bojopocieil. Mcnonb30BaHne TOKCHHOB B

OMOOPTaHUYECKON XUMUU 1 HEHPOPHU3UOTIOTHH.

HporpaMMa OLCHUBAHUS KOHTPOJJIMPYEMBIX KOMIIeTEeHIIMIi:

Ko HanmenoBan
Tema unu pazzgen HHARKATOP [Inanupyemslit Kpurepuii (;I(e:z
JUCLMIUIMHBI a pe3ynpTar Hoxasarem OLICHUBAHHMS TK® | TIA%
KOMIIETCHI]
303

Paznen 1. NJK nxe1 | 3HATH 3HaeT Bnaneer YO
AMHHOKHUCIIOTBI, TEOPETUYECKUE TEOPETUYECKUE MaTepHuajoM,
METTH]IBI, OCTIKH. . OCHOBBI 0a30BBIX OCHOBBI 0a30BBIX MpeJICTaBICHH
Knaccugukarus, XUMHYECKHUX XUMHYECKHX BIM B paszjiele.
Ouosoruueckas JIACLIMIUIAH JIACLIUTLIAH Bompockr mis
pOb. (HEOpraHUYeCcKO, (HEopraHUYECKO, YCTHOTO

OpTaHHUYECKOMH, OpPTaHHUYECKOMH, cobecemoBaHl

aHAJTUTHYCCKOH, aHAJTATHYCCKOH, .

(huznaeckoit ($U3NIeCKOil XIMHH,

XHUMHH, XUMUN XUMHH

BBEICOKOMOJICKYJISIP | BRICOKOMOJIEKYIIAPH

HBIX COCIUHECHHIA, BIX COCAUHECHUIA,

XUMHYECKHX OCHOB | XHMHUYECKHX OCHOB

OHOJIOTHYECKUX OHMOJOTHYECKUX

MPOIIECCOB.) U MIPOLIECCOB.) U

CITIOCOOBI UX CIIOCO0BI UX

HCIIOJIb30BaHMS HCTIOJIb30BAHUSI ITPH

TIPH pEIICHUHN peIIeHIH

KOHKPETHBIX KOHKPETHBIX

XMMHMYECKHUX 3a7a4 | XUMHUUYCCKHX 3a1a4 5
Pasznen 2. UK nxe1 | 3HaTH 3HaeT Bnangeer YO 5
Hyxureo3uner, TEOPETHICCKHE TEOPETHICCKHE MaTepHalioM,
HYKIJICOTUBI H OCHOBBI 0a30BBIX OCHOBBI 0a30BBIX MPECTaBICHH
HYKJICHHOBBIC XUMHYECKHUX XUMHYECKHX BIM B paszjele.
KHUCIIOTHI. ['eHHas JIUCLIMIUIAH JIACLIMIUIAH Bomnpoce! st
u 6enkoBas (Heopranndeckoil, | (HEOpPraHWYECKOH, | YCTHOTO
HH)KEHEPHSI. OpraHUYECKOH, OpraHUYECKOH, cobece10BaHU

AHATUTUYIECKOM, AHATUTUYIECKOM, s1.

(huzngeckoit ¢bu3MIecKoil XuMum,

XHUMHH, XUMUN XUMUHU

BBICOKOMOJICKYJISIP | BRICOKOMOJICKYIISIPH

HEBIX COCIUHCHUH, BIX COCOUHCHUH,

XHMHUYECKHUX OCHOB | XMMHYECKHUX OCHOB

OHOJIOTHYECKUX OHOJIOTHYECKUX

MPOLIECCOB.) U MIPOLIECCOB.) U

CITIOCOOBI UX CIIOCOOBI UX

HCIIOJIb30BaHMS HCIIOJIb30BAHUS ITPH

MIPY PEIICHUH peIIeHIH

KOHKDPETHBIX KOHKDPETHBIX

XHMHUYECKHUX 33a4 | XUMHYECKUX 3a0a4




Paznen 3. MK nxe1 | 3HaThH 3Haer Bnaneer YO
VYraeBoabl 1 TEOPETUYECKUE TEOPETUYECKUE MaTepHuaoM,
IMKOKOHBIOTaThI. OCHOBBI 0a30BBIX OCHOBBI 0a30BBIX Mpe/ICTaBICHH
OcobeHHOCTH XUMHUYECKHUX XUMHYECKHX BIM B pa3Jerne.
CTPYKTYpHOU JUCIUTUTHH JUCIUTUTHH Bomnpoce! s
OpraHu3aIHH. (HEopraHu4yecKkoi, (HEOpraHu4YecKoi, YCTHOTO

OpraHUYECKOH, OpraHUYEeCKOH, cobecenoBaHN

aHAJTATHYCCKOH, aHAJTUTHYCCKOH, s

(huznaeckoit ¢bu3nMIecKoil XuMHH,

XHUMHH, XUMUN XUMHH

BBICOKOMOJICKYJISIP | BRICOKOMOJIEKYIIIPH

HBIX COCTUHCHHIA, BIX COCAUHCHHIA,

XUMHUYECKHX OCHOB | XHUMHUYECKHUX OCHOB

OHOJOTHIECKUX OHOJIOTHYECKUX

MPOLIECCOB.) U MPOIIECCOB.) U

CIrIocoObI UX CIIOCOOBI UX

HCIIOJIb30BaHHMS HCTIOJIb30BaHUs ITPH

MIPU PEIICHUH pelIeHUH

KOHKPETHBIX KOHKPETHBIX

XMMHMYECKHUX 3a7a4 | XUMHUUYCCKHX 3a1a4
Paznen 4. Jlunuaer | UK k.61 | 3HaTh 3HaeT Bnaneer YO
— KJIETOYHBIC TEOpPETHICCKHE TEOpPETHICCKIE MaTepualoM,
OMOPETyIATOPHI. OCHOBBI 0a30BBIX OCHOBBI 0a30BBIX MIPECTaBICHH

XUMHYECKUX XUMHYECKUX BIM B pa3Jee.

JIUCIUILTAH JIUCIUTUTAH Bormpocsr mist

(HeopraHu4eckoii, (HeopraHu4eckoii, YCTHOI'O

OpraHUYEeCKOH, OpraHUYeCcKOH, cobece0BaHH

AHATUTUYECKOM, AHATUTUYECKOH, s1.

¢usnueckoit bu3nYecKoil XuMuH,

XUMUH, XUMHU XUMUHU

BBEICOKOMOJICKYJISIP | BRICOKOMOJIEKYIIAPH

HBIX COCIUHEHHI, BIX COCAUHEHHIA,

XHMHYECKHUX OCHOB | XHMHUYECKHX OCHOB

OHOJIOTHYECKUX OHOJIOTHYECKUX

MIPOIIECCOB.) U MIPOIIECCOB.) U

CIIOCOOBI UX CIIOCOOBI UX

HCIIOJIb30BaHMS WCIOJIb30BaHUs TIPH

MIPU PEIICHUH peleHuH

KOHKDPETHBIX KOHKPETHBIX

XUMHUYECKHX 3a/1a4 | XMMHUYECKHX 3a]a4
Paznen 5. MK nxe1 | 3HATH 3HaeT Bnaneer YO
Buonoruueckue TEOPETUIECKUE TEOPETUIECKUE MaTepHuajoM,
MeMOpaHbI OCHOBBI 0a30BBIX OCHOBBI 0a30BBIX MPECTaBICHH

XUMHYECKUX XUMHYECKUX BIM B pa3Jene.

JIUACLUILINH JIACLHILINH Bomnpocsr s

(HEOpraHUYeCKOH, (HEOpraHUYECKOH, YCTHOTO

OpPTaHHUYECKOMH, OpPTaHHUYECKOMH, cobecemoBaHl

aHAJTUTUYECKOM, aHAJTUTUYECKOM, o

(huzngeckoit ¢bu3MIecKoil XuMum,

XHAMHH, XUMUN XUMUHU

BBICOKOMOJIEKYJISIp | BBICOKOMOJIEKYJISIPH

HBIX COCIUHCHHIA, BIX COCAUHECHUIA,

XUMUYECKUX OCHOB | XMMHYECKHUX OCHOB

OHOJIOTHYECKUX OHOJIOTHYECKUX

MPOIIECCOB.) U MPOIIECCOB.) U

CIIOCOOBI UX CIIOCOOBI UX

HCIIOJIb30BaHUS HCIIOJIE30BaHUS ITPH

TIPH pEIICHUN pelIeHIH

KOHKPETHBIX KOHKPETHBIX

XMMHMUYECKHUX 3a7a4 | XUMHUYCCKHX 3a1a4
Pazpgen 6. UK nxe1 | 3HaTH 3HaeT Bnaneer VO,
Huskomonexysip TEOPETUIECKUE TEOPETUIECKUE MaTepHajIoM, K

HBIC

OCHOBBI 0a30BBIX

OCHOBBI 0a30BBIX




OHOPETyJIATOPHI.
AJKaIOuIbI,
(beHobl,
BUTAMHUHBI,
TEPIICHBI,
CTEPOUIBI,
(heppoMOHBI,
TOKCHHEI,
AHTHOMOTHKH.

XUMHYECKUX
JIACLUTUTAH
(HEopraHu4YecKkoi,
OpraHu4yecKou,
AHATUTUYECKOM,
(usnueckoit
XHMUH, XUMHAH
BBICOKOMOJIEKYJISIP
HBIX COCIUHCHHIA,
XHUMHYECKHX OCHOB
OHOJIOTHYECKUX
MIPOIIECCOB.) M
CIrIocoObI UX
HCIIOJIb30BaHHMS
MIPU pEIIeHUU
KOHKPETHBIX
XUMUYECKHX 3a/1a4

XUMUYECKHUX
JIACLIUILIAH
(HEOpraHu4YecKoi,
OpraHuYecKOu,
AHATUTUYECKOM,
(bu3nYecKoil XMMHUH,
XUMUHU
BBICOKOMOJICKYIISIPH
BIX COCAUHCHHIA,
XUMUYECKHUX OCHOB
OMOJIOTHIECKUX
MIPOIIECCOB.) M
CITOCOOBI UX
HCIOJIb30BaHUS U
pelieHuu
KOHKPETHBIX
XUMUYECKHX 3a/1a4

MPEICTABICHH
BIM B pa3Jee.
Bonpocs! nns
YCTHOTO
cobece0BaHH
s.

Y —ycTHbI# ompoc, Kir-komtokBuyMm, O-oTueT 1o 1abopatopHoii pabote, K- koHTpOIBbHAS paboTa

Xapakrepuctuka OC 151 o0ecneyeHns TEKYIIEro KOHTPOJIA MO AUCIUNJINHE

Kon nnnukaropa
KOMIIETEHIINHA

[Inanupyemslii pe3yabTat

0C?

Conepxanue
3a/1aHMS>/BONpoca U T.JI.

NAK nx-6.1

3HaTh TEOPETUYECKHE OCHOBBI
0a30BBIX XUMHUIECKUX AUCIUIUINH
(HeOpraHUYeCKO#, OpraHMIECKOH,
AQHAJIUTUYECKOH, (usngeckoit
XVMUH, XUMUH
BBICOKOMOJIEKYIAPHBIX
COCIMHEHHUH, XMMHUYIECKHX OCHOB
OMOJIOTMYECKUX IPOLECCOB.) |
CIOCOOBI MX HCIIOJIb30BAHUS TIPH
pereHu KOHKPETHBIX
XUMHUYECKHX 3a/1a4

CobecenoBaHue.

Hoxnanel Konnokuym

VcTHbIC OIIPOCHI

3aueT BBICTABIISETCS CTYJEHTY, €CIIM: MaT€pHajl yCBOEH B TMOJIHOM 00BEME, OTBETHII Ha BOPOCHI
TEKYIEro KOHTPOJIS, CTYICHT BiajieeT HEOOXOAUMBIMU YMEHUSMH W HAaBBIKAMUBBITIONHEHBI 3aJIaHUs TI0
CaMOCTOSITETIbHOM padore.

Hezauer craBuTCs, ecim B YCBOGHHHM MaTepualla UMEIOTCS MpoOenbl: OTAETbHBIC YMEHHUS
HEJOCTaTOYHO yCTOMUYMBBI, OCHOBHOE COJIEpKaHHe MaTepuaja He YCBOEHO; HE MOJHOCTBHIO BBITIOJTHEHBI
nabopatopHbie paboThl K HE IPEACTaBJICHBI OTYETH 110 T1a0OpaTOPHBIM paboTaM

Pa3paborunkmn:

(/jéy/é e )

K.X.H., JOIICHT

Onenpmreiid O.A.

/ (noonucy)

(3aHuMaemas O0IHCHOCMY)

(uHuyuansl, pamunus)

IIporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanmsimu PI'OC BO u yuerom
pekomenganuii [IOOIT no HanpaBIE€HUIO MTOATOTOBKH.

IIporpamma paccMoTpeHa Ha 3acelaHuM Kadeapbl TEOopeTHYEeCKOH

OpFaHquCKOﬁ XUMHHU U ITOJIUMEPHU3AUOHHBIX IIPOLICCCOB

ITporokoinr Ne 09 ot «02» urons 2023 .

3aB. kadeapoii

%(ﬁu[w / Onenbireitn O.A.
r/

U TPUKIATHON




Hacmoswas npocpamma, ne modcem Ovbimb 60cnpouzéedena Hu 8 Kaxou gopme 6es
npeosapumenbHo20 NUCbMEHHO20 paspeuletuss Kagheopvl-paspabomuuxa npocpammbl



