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HOACHUTEJBHAA 3ATINCKA

Kypc «buoxumus» mpeiHa3HAYeH y4yallUMCS €CTeCTBEHHO-HAYYHOTO, TEXHOJIOTMYECKOTO WU
YHUBEpCAITBHOTO Npoduiield 00ydeHusI.

[IporpamMa Kypca coCTaBieHa Ha OCHOBE TpeOOBaHMII K MPEIMETHBIM pE3yJIbTaTaM OCBOCHHS
OCHOBHOI 00pa3oBaTeIbHOM MpOrpaMMbl, MpelacTaBieHHbIX B denepaibHOM TOCYJapCTBEHHOM
00pa3oBaTeIbHOM CTaHAApTE CpPEeIHEro o0mero oOpa3oBaHus, a TakkKe TPEOOBAHUHM K JMYHOCTHBIM U
MeTanpeIMETHBIM pe3yibTaTaM OOydeHus AJi yriyOJIEHHOTO YPOBHS CpelHEero o0mero oopa3oBaHusl.
AKTyanbHOCTh JAHHOTO Kypca OMNpenenseTcss HEOoOXOAWMOCTBIO TMOAJEPKKA  MPOPUIHLHOTO
o0pa3oBaHMs, HANpPaBICHHOIO Ha MOATOTOBKY Oyaymux NpoQecCUOHANOB Jid  pa3BUTHUS
BBICOKOTEXHOJIOTUYHBIX IPOM3BOJICTB HA CTHIKE €CTECTBEHHBIX Hayk. CojaepikaHue Kypca SBIISETCS
KOHBEPIreHTHO OPHUEHTUPOBAHHBIM U oOecreynBaeT (OPMUPOBAHUE KOMIIETEHIIUN, HEOOXOJUMBIX IS
KHU3HHU U TPYJOBOH JEATEILHOCTH B 310Xy BBICOKOPA3BUTON HAYKU M COBPEMEHHBIX TEXHOJIOTHA.

Hean kypca:

¢dbopMHupoBaHUE HAYYHOW KapTHHBI MHUPA; Pa3BUTHE MO3HABATEIBHBIX WHTEPECOB M METAIPEIMETHBIX
KOMIETEHIMM O00ydarolmuxcsi 4epe3 MNPaKTHUUECKYIO [eSTENbHOCTh; pacIIMpeHHe, YIriIyOlieHue u
00001IeHne 3HaHUI O CTPOEHHH, CBOMCTBAaX M (QYHKIMAX OMOMOJEKYJ; (POPMHUPOBAHHUE YCTOHMUHUBOTO
uHTEpeca K Mpo(hecCuOHaIbHOM e TEIbHOCTH B 00JIACTH €CTECTBEHHBIX HAYK.

3apaum kypca:

- U3y4YUTh OCOOCHHOCTH CTPOEHHUSI, CBOMCTBA U (DYHKIIMU OMOMOJIEKYN (YTJI€BOJIOB, JIMIHUIOB, OEIKOB,
HYKJICMHOBBIX KHCIIOT), BXOJISIIMX B COCTaB )KMBOTO OPraHU3Ma;

- chopMupoBaTh Y 00yUarOIUXCsl IPEACTABICHUS 00 OCHOBHBIX METOAAX MCCIEAOBAHUS B OMOXUMUM;

- TO3HAKOMUTH 00Y4JaIOUINXCs ¢ OMOMH(OPMATHKOI;

- obecrneuuTh pa3BUTUE IKCIEPUMEHTATIbHBIX YMEHUN W HABBIKOB B COOTBETCTBUU C TPeOOBaHUSMU
MpaBUJI TEXHUKU O€30MacHOCTH;

- paccMOTpeTh 00JIaCTH MPUMEHEHUS COBPEMEHHON OMOXMMHH B (yHIAMEHTAIbHBIX, MEAUIIMHCKUX U
(dapMarieBTHYECKIX UCCIIEIOBAHHSIX;

- chopMupoBaTh y 00ydaromuXcs KOMIETEHIUH A TPO(pECCHOHATBHOIO CaMOOIPEIETICHUs B paMKax
NPEMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA, pa3BUBAaTh MOTHBAIIMIO K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCTICHIHOM NMpo(hecCHOHaNbHON AEATENbHOCTH;

- PacKpBITh POJIb OMOXUMHUH KaK 0a30BOTO M MPHOPUTETHOTO HATIPABIICHHS

Hay4YHO-TEXHMUYECKOI0 Iporpecca.



COILEPKXAHUE OBYYEHUA
10 KJIACC

BBenenune B Ouoxumuio. Bpenenme. [lpaBmiia TeXHWKH O0€30MacHOCTH TpU padoTe B XHMHUYECKOU
naboparopuu. llpeamer Ouoxummu. Uctopus Oumoxumumn. CTpykrypa W (QyHKOMH OHOMOJEKYI.
OyHKIIMOHAIBHBIE TPYIIBI OPraHUYECKUX MONEKyN. belakun u aMMHOKHCIOTH.. MOHO- M mosMcaxapuabl.
HyxnennoBsle kuciotel. PaboTa ¢ HONONHUTENBHBIME HCTOYHHKAMH - COCTAaBJICHHE KPAaTKOI'O CIIOBApS
TepMuHOB. OOcyxneHue (GyHKOUM OHOMOJIEKYJ. OKCHCPUMEHT: IUIAaHUPOBAHHWE, BBIIOJHEHUE U
npecTaBieHue pe3yibpTaTtoB. OOCyXIeHHE HAy4YHOTO SKCIEPUMEHTa Kak OIHOTO W3 HHCTPYMEHTOB
Hay4HOro noucka. CocraBieHue IU1aHa 3KCIIEPUMEHTAIBHON JesTenbHocTH. Pa3paboTka Gopmbl 0TUETHON
JOKYMEHTAIlMM IO pe3ysibTaraM dKcnepuMmeHTa. OOCyKICHHE SKOJOTHUECKHX ACTIEKTOB MPAaKTUYECKUX
3aHSATHH, OMNpEIeNieHHe METONOB YTHJIM3alUU TOOOYHBIX MNPOAYKTOB peakuuid. Bruibop Tem s
JTUTEpaTypPHOTO 0030pa.

Mertoab! BbIaeeHus 0uomosiekya. Ctpykrypa u pyaknun HykienHoBbIX kuciot JIHK u PHK B sxuBbIx
opranusmax. [lomydenue JIHK u3 knetox syka. TeopeTudeckux OCHOB METOJa SKCTPAKIMH HYKJICHHOBBIX
KHCIIOT U3 Ononornyeckux o0beKToB. MzydeHue oco0eHHOCTEH cTpoeHus i (PyHKIIMOHUPOBAHUS
mrazmunHor JIHK B OakTepranbHBIX KiIeTKax. BrigeneHne HyKI€MHOBBIX KIUCIOT U3 APOXOKEH u
UCCIIEIOBAaHNE HYKJICOTIPOTCHHOB. JKCTPAKLUS TUMUAHON (HPaKIKK U3 KeNTKa KYpUHOTO SiIa.

MeTtonbl pa3nejienusi uomMosekyJ. TeopeTuieckre OCHOBbI OMOXUMHUECKIX METOJIOB Pa3IeIICHHS
OMOMOJIIEKYIL.

IIpaxmuueckue pabomul:

1. «['enb-hunpTpanmoHHOe pasaeneHre OHOMOTIEKYII».

2. «TonkocmoitHas XpoMaTorpadust TUMHIOBY.

3. «pentudurkanus GyHKIMOHATIBHBIX TPYIII PA3TUUYHBIMU areHTaMI».

KavecTBeHHBIH ¥  KOJMYeCTBEHHBIH aHaau3 Ouomogaekyha. OrmpeneneHne  KOHUEHTpAIUH
docharuaunxonmmHa. Metox Crioapra. KauecTBeHHBIE peaknMu Ha IMyPHHOBBIE OCHOBAHUS U OCTATKU
dochopuoit kucnots! B JIHK. M3syuenne npoueccos perumnkanuu JJHK B sxuBbIX opranm3max (Ha mpumepe
resomaor u miasmunaoit JIHK). depmeHTh, ydacTByIomue B mpoleccax perumkaruu. OnpeneneHue
MIEHTO3 B COCTaBe HYKJIEMHOBBIX KUCIIOT. [IpoBeneHne KauecTBEeHHBIX PEaKIMii Ha COJAEpKaHHE OCTaTKOB
prOO3BI U I€30KCUPHO03bl B HYKJIEONPOTEHHE APOFKOKEH U B pACTBOPAX OTIEJIBHBIX NEHTO3. KauecTBeHHBIH
Y KOJINUECTBEHHBIN aHann3 O6ekoB. I[IpoBeneHne kauecTBEHHBIX peakuuii Ha OesKu: OMypeToBOM peakiun
Ha cojep)kaHue Oenka B THIpONM3aTe APOXIKEH, MOTydeHHOM paHee. [IpoBeneHuMe HUHTHIPUHOBOU
peakuuu. M3ydeHue cieKTpooTOMETPUIECKOro MeTo1a OOHapykeHus Oenka u Metona bpendopaa.
IIpaxkmuueckue paOomul aHATNTHYECKOTO XapaKTepa:

1. «KonuuecTBeHHbIN aHanu3 Qocharuauuxonuna. OnpeneneHue unmuaHoro ¢docdopa ¢ MOMOIIBIO
¢depporuorranata aMmmoHust (MeTo CTroapTa)y.

2. «KauecTBeHHBIE peakLM{ HA HAIWYHE ITYPUHOBBIX OCHOBAaHMH M OCTAaTKOB (Ooc(HOPHON KHCIOTHI B
coctase JJHK».

3. «KavecTBeHHbIE peaklMM Ha COJEpKaHUE OCTATKOB PUOO3bI M J€30KCHPUOO3BI B HYKJICONPOTEHHE
OpOXOKEH M B PacTBOpax OTHENBHBIX INMEHTO3», «KadecTBEHHBIM M KOJIMYECTBEHHBIH aHAIU3 HaIHYHS
0EJIKOB U aMUHOKHCIIOTY.

KoMnboTepHOe MO/IeJMPOBAHME W BU3YaJIu3almusi CTPYKTYpbl Guomotexkya. PyMol — mporpamma
U BU3YQJIM3allMM TPOCTPAHCTBEHHON CTPYKTYPbl OMOMOJIEKYJ. 3HAKOMCTBO C YPOBHSIMH CTPYKTYpHOMH
opranuzanuu Ouomosiekyn u PDB-6ankom. 3nakomcTBO ¢ wuHTepdeiicom mnonb3oBarens PyMol u
BO3MOYKHOCTSIMH ~BH3YaJIM3allMid d3JEMEHTOB CTPYKTYphl Oellka Ha TMpuUMepe KaJheBOro KaHama.
Busyanuszaius CTpyKTypbl I'eMorjioOuMHa, TUTHHA, aHTHTeNda. Pabora ¢ komaHmHO#W cTpokoii PyMol.
Busyanuzanus crpykrypsl Hykineocomsl, T-PHK, JIHK. CamocTosaTensHbIN MOUCK OENKOBBIX CTPYKTYp Ha
caitrax https://www.rcsb.org/, http://pdb101.rcsb.org/, ux usyanuszarms B PyMol.

Hrorosoe mnoBTopenue. IIpodeccuss Omoxmmuk. 3HAKOMCTBO C «ATIacoM HOBBIX Mpodeccuin,
NEePCHEKTUBbI U3yYeHHSI HAYKH OMOXMMUH U PO(PECCHOHATIEHOTO CAMOOTIPEICIICHUSL.

11 KJIACC
BuoHeoprannyeckas XuMusi 1 MeIHIHHA.
DU3MONOrMYECKas U MATOJIOTUYeCcKas Pojlb HEKOTOPBIX JIEMEHTOB (OpraHoreHOB, TajloreHoB, Gocdopa,
MOHOB METaJIOB) B OpraHmsMe. buoneopranuueckas xumus. CoelvHEHHs METaUIOB B OpPraHU3ME
yenoBeka. OCOOEHHOCTH KOMILIEKCHBIX COEIHHEHHH, 00pa3zyeMbIx MeTamiamu. Pons nonos K + u Na+
B opranmsme. Kammii-natpueBblii  Hacoc. Poms  wmomoB Mg®* wm  Ca?* B opraHumsMme.
KoMriekcooOpa3oBanue MarHusi. Buonoruyeckue yHKuMN METaJIONPOTEHHOB.


https://www.rcsb.org/

KowmmrekcoobpazoBanue xene3a n kobansTa. Haxoxmenue B opranusMe. Poilb HOHOB Mew U IIMHKA B
opranusme. Komiuiekcoobpa3oBanue Meau U nuHKA. [loTpeOHOCTH OpraHu3Ma B MOHAX MEIH M IIUHKA.
[Ipaktuka. PaboTta co crnpaBO4YHOHM IUTEepaTypoil MO OMpPEICICHHUIO TMPENapaToB, MPUMEHIEMBIX B
MEIWIMHCKON mpakTtuke. [IpemapaTsl Kamusi W HaTpus, MPUMEHSEMbIE B MEIUIMHCKON MpaKTHKe.
IIpemapaTsl MarHusi ¥ KaiblHsd, NMPUMEHSIEMble B MEIWIMHCKON mpaktuke. [IpemapaTsl kemeza u
KoOanpTa, MpUMEHsIeMble B MEAMLMHCKOW mpakTuke. [IpemapaTel Menum M IMHKA, MPUMEHSEMBIC B
MEINIIMHCKOHN MpaKTHKe. BiusHie HepocTaTka U W30bITKa MOHOB TAJIOT€HOB W METAJUIOB Ha OPTaHU3M
YeloBeKa.

[Tpaktuueckue pabotel: 1. IlodydeHue KOMIUIEKCHBIX coeOuHEeHW menu. 2. M3ydeHuwe cocraBa
JIeKapCTBEHHBIX mpemnapaTtoB («Depporuiekey, «Tepadueke» u mp.).

®epmenThl. PazHooOpa3me KaTaIWTHYECKH AKTHBHBIX MOJEKyJ. KaTalmnTudeckw akTHBHBIE OEIKH
(oH3UMBI), KatanuTHuecku akTuBHBIe PHK (pr0O031MBI), KaTadIUTHYECKN aKTHBHBIC aHTHUTENA (a03UMBI).
Kartanutnyeckas ¢yHkuus OenxoB. Pasnuumsi B cBOHCTBax ()EpMEHTOB W KaTalW3aTOPOB HMHOW
npupoiel. Pob otedectBennpix yuensix (U. I1. [Tanos, A. E. bpaynmreiin, I1. A. DHrensrapar u np.)

B pPa3BUTHH OJH3UMOJNOTHH. DepMEeHTHI-MOHOMEPHI (TPUIICHH, JHU30IHM) ¥  MYJIBTHMEPHI
(rnyratnonpenykrasa). Ilonsatue o kodpepmentax. KodepmeHTHI — NEpEeHOCYMKH BOJOPOAa H
anektpoHoB (HAJ, HAH®, ®AJ]), u aromusix rpynn (AT®D, xodepment-A, HJID-caxapa).
MHuosxecTBeHHbIE (HOpMBI (DepMEHTOB W HX (DYHKIIMOHATBHOE 3HAueHHE. 3HAYCHHE WCCIICIOBAHUS
MHOECTBEHHBIX (opM hepMeHTOB A MeauIMHbL. CriennpuIHOCTh NeiicTBUS pepMeHToB. MexaHu3m
neiictusi hepmeHTOB. DepMeHT-CyOCTpaTHbIE KOMIDIEKCH. AKTHBATOPHl U MHTHOUTOPHI (PEPMEHTOB.
BrusiHne KceHOOMOTHKOB Ha aKTHUBHOCTH (pepmeHTOB. HoMmeHKkaTypa u kiaccudukanus (epMeHTOB.
[Mpuanmme! knaccudukanuu GepMeHToB. [I[pOMEBIIIIeHHOe TTOTYYeHHE U MMPAKTHIECKOE UCTIONh30BAHNE
¢depmentoB. MmMMmoOunu3oBanHble (GepMeHTHL. [lepCrneKTHBBI MPAKTHYECKOTO  HCIIOJIb30BAHUS
pub03UMOB 1 a03UMOB ISt OOPBHOBI ¢ 3200JIEBaHUSMH YEIOBEKA.

ButaMuHBI U HEKOTOpPBIe Apyrue OHOJNOTMYECKH AKTHBHBbIE coeluMHeHHsA. VICTOpHsl OTKpHITHA
BUTAMUHOB. POJb BUTAaMHHOB B MUTAHUM YeJIOBEKA M >KUBOTHBIX. ABHTAMHHO3BI, TUTIOBUTAMUHO3HI,
rurnepBUTaMuHO3bl. COOTHOIIEHHE BHUTAMHHOB W KO(pepMeHTOB. JKHPOpacTBOPHMBIC BHUTAMHHBL
Buramun A u ero yuyactue B 3putenbHOM akte. Butamuubel D, K u E u ux poms B oOMeHe BellecTs.
BonopactBopumbie Butamunbl. Butamuusl B1, B2, B5, B6, B12, ux 3HaueHue B 0OMEHE BEIICCTB.
Buramun C. Pa3HooOpa3ue OMOJIOTMYECKH aKTHBHBIX COCJAMHEHUH: aHTUBUTAMUHBI, aHTUOWOTHKH,
¢buToHIUABI, TepOWIUABI, ne(OoNHaHTBl, POCTOBHIE BellecTBA (BaXHEWIIME MPEICTAaBUTENN U
MEXaHM3MbI JercTBus). ['OpMOHBI W MX poib B opraHm3Me denoBeka. Kiaccuukamus TOpMOHOB.
Crepouanble TOpPMOHBI. MeXaHW3M JAEWCTBHSA CTEPOUIHBIX TOPMOHOB. [lenTHIHBIE TOPMOHBI.
XapakTepucTiKa HWHCYJIWHA, TOPMOHA POCTa, THUPEOTPOIIMHA, TaCTPHHA, Ba3olpecCHHa. MeXaHW3M
JIEUCTBYSI IENTHIHBIX TOPMOHOB (Ha MpUMeEpe TIII0KaroHa u nHcynuHa). CaxapHbiil quader, ero BUbI,
npodunakTrka 3adoneanus. [Ipoure TOpMOHBI (aJpeHANNH, ayKCHH, THOOEPEIUTUHBI, [IMTOKWHUHEL,
NpOCTarfiaHuHbI), WX CTPYKTypa W MeXaHu3M JeHCTBHA. PuIM3MHT-(QaKTOpPEl TOPMOHOB.
Hetiporopmons (3a10phuHB! U 3HKeanuHbl). [I[prMeHeHne TOpMOHOB B MeIUITMHE.

OO0OMeH BemecTB W MpeBpallleHHe YHEPIrUH KAaK OCHOBHOE CBOICTBO :kKuUBOro. IloHsTne o0 oOMmeHe
BEIIeCTB M TpeBpamieHuu HHepruu. Orianmuue oOMeHa BEIIeCTB B KUBOW M HEKHUBOM TMPHUpPOJE.
®depMeHTaTUBHBIN XapakTep oOMeHa BemiecTB. 3HaueHne AT® B oOMeHe BemecTB. ACCUMWISIHAA U
JUCCUMWIISILMSI KaK WIUTFOCTPALUs AMAJIEKTUYeCKOro 3aKOHA €AMHCTBA U OOPHOBI MPOTHUBOMOIOKHOCTEH.
DopMBI TUCCUMMIISIIIUM: aHAdpOoOHOEe W a’dpoOHOe oOkucieHue. [lepBUYHBIII W BTOPHYHBIA CHHTE3
OpraHUYECKUX BEIIECTB. B3auMOCBs3p peakinii oOMeHa BelIeCTB Y aBTOTPO(HBIX M TeTepOTPOPHBIX
oprauu3moB. Bozma u ee ponp B opraHuzMe uyenoBeka. DHU3NKO-XMMHUYECKHE CBOMCTBA BOJBI.
buonornueckne Gyskrmu Boasl. OcMoc. OCMOTHYECKOE JaBICHHUE TUIa3Mbl, (PU3HOJIOTHICCKUN PaCTBOP.
IIna3monu3, AemiasMons.

Pemenne MenmIMHCKMX 33Jad Ha pacdyeT KOHLCHTPALMM PacTBOPOB, OCMOTHYECKOro aasieHusi, pH
pactBopoB. bydepHbie cuctemsl.

IIpaktudeckne paboter: 1. Pemienne MeOWIMHCKMX 3aJad Ha pacdeT KOHIEHTPAIlMd pPacTBOPOB,
OCMOTHYECKOTO aBienus, pH pacTBopos.

Obmen yrnesogoB. Ilytn pacnama mosnmcaxapumoB. OOMEH NHPOBMHOTPAIHONW KHCIOTHL [ HMKOIH3.
CruproBoe Opoxkenue. JleiicTBue 53TaHONa Ha OpraHu3M uenoBeka. llommdepmeHTHBI KoMIUIeKe
OKHCIIUTENBHOTO JEeKapOOKCHIMPOBAHM MHPOBHHOTpaaHON KucioTsl. Llukn Kpebca, ero 3HaueHue B
oOMeHe BelecTB W OOeclieueHHH OpraHu3Ma sHepruei. buocunres yrieBonos. IloHsATHE O MEpBHYHOM
OmocuHTE3e YIIIEBOMOB. | MrokoHeoreHe3. buocwHTe3 onuro- m moiucaxapunoB. OOMeH xupoB. Pacman
KUPOB B OpPraHU3Me YEJIOBEKa M OKMCIICHWE BBICIINX JKUPHBIX KUCIOT. | THOKCAIaTHBIN UK U €ro PoJib
BO B3aMMOCBSI3M OOMEHa JHWIHUIOB W YIJIEBOAOB. MexaHW3M OMOCHMHTE3a BBICIIMX >KHUPHBIX KHCIIOT.

buocunrtes tpurnmuuepumoB. Hapymenus B oOmene xupoB. OXHpeHHE M €ro MNPHYUHEL 6.
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buonornyeckoe oxucinenne u cuatre3 AT®. McTopus n3ydeHuUs IpOIECcCOB OMOJOTHUSCKOTO OKHUCIICHUS:
paboter A. H. baxa, B. U. Ilannaguna, O. BapOypra, B. A. Durensrapara. PaznooOpasue ¢gpepmeHTOB
Ouonoruueckoro okucieHus. CUCTEeMbl MUKPOCOMAIBHOTO OKHCIIeHUs B KieTke. [luroxpom P-450 u ero
POJIb B JETOKCHKAUU KCEHOOMOTHKOB. CynepoKCUANNCMYTa3a, KaTajla3a U UX POJib B 3aIlUTE OpraHu3Ma
OT akTWBHBIX (opM kucnopona. CompsokeHne oxucieHusi ¢ (ochopunmpoBanneM. CyOcTpaTHOE
¢dochopunupoBanrie U OKHCIUTENbHOE (PocopuIrpoBaHHE HA YPOBHE 3JIEKTPOHHOTPAHCIIOPTHOHN IEMu.
IIpakTrueckue paboThI: 2. Pemenue 3a1aq Ha YHEPreTHISCKUH OOMEH.

Pacriag GemkoB. ®epMeHTHI, OCyHIECTBISIOMME pacman OenkoB. lIporeocoMbl — KOMILIEKCHI
NPOTEONUTHYECKUX (hepMeHTOB. MakopHble OCNKH KpOBH KaK HCTOYHHKH OHMOJIOTHUECKH AKTHUBHBIX
nentuaoB. MeTabonau3M aMUHOKMCIOT. KoHeuHble TPOAYKTHl pachaga OeIKOB W IIyTH CBSI3bIBAHUS
amMmuaka B opraausme. Iyt HoBooOpa3oBaHUs aMUHOKUCHIOT. [lepBUYHbBIE U BTOPUYHBIE aMUHOKHUCIIOTHI.
3aMeHHUMBbIE U HE3aMEHMMbIE aMUHOKHCIIOTHL. Peakinyu MaTpUyHOrO CHHTE3a: peIIMKaLis, TPaHCKPUIILIHA
u Tpancisiuus. Pemukanus JJHK u ee momykoncepBatuBHBIN Mexanu3M. buocunre3 PHK (Tpanckpurst)
U €€ peryJsiius y npo- u 3ykapuot. IlonstTue o TpaHckpunToHax u onepoHax. Co3peBaHue (IPOLIECCHHT)
PHK. Crumaiicunr u ero Buasl. Aytociutaiicudr. «PemakrupoBanney» PHK. I'enerndeckwmii xon. Hctopus
ero otkpeiTus; padoret M. HupenbGepra, C. Ouoa, X. I'. Kopansl u ap. Binag poccuiickux ydeHBIX B
OTKPBITHE TEHETHYECKOTO Kojaa. OCOOCHHOCTHM T'€HETHYECKOTO KOJa MHUTOXOHJPUH W XJIOPOIJIACTOB.
MarpuuHast cxema OuocwHTe3a OenKOB. AKTHBHPOBaHHE aMHHOKHCIOT (cuHTe3 amuHoarmu-TPHK).
Otamnbel TpaHCHAUMK (MHULMALMS, OJJIOHTaUuWs, TEpPMHUHAIUSA) U WX peryiasanus. Bo3moxkHoCTh
MepernporpaMMUpPOBaHUS TPAHCIIALIUH.

BsaumocBsi3p 1 perymsiuus ooOMeHa BemecTs. OO1IMe NpeacTaBiIeHUs] O B3aUMOCBSI3M OOMEHa BEILECTB B
kieTke. [ToHsATHE 0 KITFOUeBBIX METa0OINTaxX (MMPOBUHOTPATHAS KUCIOTa, KOPepMEHT-AH Jp.).
B3anMocBs3b 0OENKOBOIO W HYKJICHMHOBOTO OOMCEHA, 3HAUCHHE PETYJISITOpPHBIX OenkoB. B3aumocBssb
yraeBomHoro u OenkoBoro oOmeHa. Poms mupoBWHOTpagHOW KHCIOTHI M mmkia Kpebca B 3ToM
B3aUMOCBS3U. B3auMocBs3b 0OMEHa yIIeBOI0B M JIMIIMIOB; POJIb AlleTUIKOIH3UMA-A B 3TOM IpoOIecce.
YpoBHH perymauuu oOMeHa BEIECTB: KJIETOYHBIN, OpraHM3MEHHBIA. TpaHCKPUNIIMOHHBINA (OMEPOHHBIH)
ypoBeHb perynsiud. OCHOBHBIE MEXaHWU3MBlI PEryNsiUH OOMEHa BEHIeCTB B KieTke. OpraHn3MeHHBIH
ypoBeHb perymauuu. ['opMmoHanbHas perymsinus oOMeHa BemiecTB. KackagHplii MexaHU3M peryisiluH C
y4acTHEM T'OPMOHOB M BTOPUYHBIX TTOCPETHUKOB.

I[IpodaeMbl OHOXMMHYECKOH HKOJOrWMH. [luieBbie JCTEPreHTHl M aHTU(HUAAHTHL [luiieBbie
aTTPaKTaHTBl U CTUMYJSATOPHL. HakomieHne W MCIONb30BaHUE XKUBOTHBIMH BTOPHYHBIX META0OJIMTOB
pacTeHHid. AHTpOIIOreHHbIE OHOAKTHBHBIE BeEIIeCTBA W MNPOOJIEMbl XHMHUYECKOTO 3arps3HEHHS
ouocgepsl.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI

JIn4HOCTHBIE pe3yJbTaThl:

1. 3HaHMe M TOHMMAaHHE: OCHOBHBIX HMCTOPHYECKHX COOBITHH, CBSI3aHHBIX C DPa3BUTHEM OHMOXUMHH;
JOCTIDKEHHH B 00JacTH OMOXMMHW U KyJIbTYPHBIX TPaJWIMHA CBOCH CTpaHbl (B TOM YHUCIIE HAYYHBIX);
OOIIEeMHUPOBBIX JOCTIKEHHH B 00JacTh OWOXWMHHM; OCHOBHBIX NPWHIIMIIOB M TPaBHJ OTHONICHHA K
NPUpPOJie; OCHOB 30POBOro 00pas3a >KM3HU U 3J0pPOBbecOEperaronx TEXHOJIOIUi; MPaBUil MOBEICHHUS B
YpE3BBIYAMHBIX CHUTYyallMsiX, CBSI3aHHBIX C BO3JEHCTBHEM pa3IMYHBIX BEIIECTB; OCHOBHBIX IIpaB M
o0s3aHHOCTEW TpaxkAaHWmHa (B TOM dYucie O0OydJaromerocsi), CBS3aHHBIX C  JIUYHOCTHBIM,
npoeCCHOHAIBHBIM U KU3HEHHBIM CaMOOIpPECICHUEM; COLUAIBHOW 3HAYMMOCTH W COJIEPKAaHUS
npoheccuii, CBI3aHHBIX C XUMHEHH;

2. UyBCTBO TOPAOCTH 332 POCCUHCKYIO XMMHIYECKYIO HAYKY WU JOCTIKEHUS yUEHBIX; YBOXKCHNE U TIPUHSTHE
JOCTIDKEHMH XHMHH; JIO00Bb M O€peHOe OTHOLICHWE K MPHPOJE; YBAXKECHHE W y4YeT MHEHHUH
OKPYKAIOIIUX K JIMYHBIM JJOCTUKEHHUSIM B U3YYCHUU XUMUH;

3. Tlpu3HaHue [IEHHOCTH COOCTBEHHOT'O 3JI0POBbS M 3JI0POBBSI OKPYKAIOIIUX JIFOJEH; HEoOXOIMMOCTH
CaMOBBIPKEHUSI, CaMOpeaTn3allii, COIMATFHOTO MPU3HAHNUS;

4. Oco3HaHHUE CTENEHU TOTOBHOCTU K CAMOCTOSITENIEHBIM [TOCTYIIKaM M JIEHCTBUSAM, OTBETCTBEHHOCTH 32 UX
pE3yIBTaThI;

5. IIposiBieHuE SKOJOrMYECKOr0 CO3HAHUS, JOOPOKETATEeIbHOCTH, JOBEPUS U BHUMATEILHOCTH K JIFOASM,
TOTOBHOCTH K COTPYIHHYECTBY; MHULIUATUBBI U JIIOOO3HATEILHOCTH B M3yYEHHUW BEIIECTB U IMPOLECCOB;
yOeXKIEHHOCTH B HEOOXOIUMOCTH Pa3yMHOI'O HCIOJIb30BaHMS JOCTIDKCHHH HAYKW W TEXHOJOTHH; 6.
VYMeHHe yCTaHaBIMBATh CBSI3H MEXIy IIETbI0 M3y4eHHs OMOXHMHHU M TE€M, JJIS 4ero 3TO HYXXHO; CTPOUTH



KU3HEHHBIE W TIPO(PECCHOHANBHBIE TUTAHBI C YY€TOM YCIIEITHOCTH HM3YYeHHS OMOXMMHU M COOCTBEHHBIX
MIPUOPUTETOB.

MeTtanpeaMeTHbIe pe3yJabTaThl.

Perynsatusnasie YY/I: 1. YMeHne caMOCTOSITEIHHO OTIPENEIATh eI 00y9IeHNUs, CTABUTh U (OPMYITHPOBATH
HOBBIE 3aJaul B y4yeOe W TIO3HABATENHbHON MAESTEIHHOCTH, pPa3BHBATb MOTHBBI W HMHTEPECH CBOEH
MO3HABaTENbHON JESITETbHOCTH.

2. YMeHHe CcaMOCTOSITeIhHO IUIAHWPOBATh ITYTH OCTIDKEHUS IIeNiel, B TOM 4YHCIIe ajJbTepHATHBHEIE,
OCO3HaHHO BEIOMpaTh Hanboee 3¢ eKTHBHBIE CITOCOOHI pelIeHns yIeOHbIX U MT03HABATENBHBIX 3aad.

3. YMeHHe COOTHOCUTh CBOU AECMCTBHUSA C INIAHUPYEMBIMHU pe3yJIbTaTaMH, OCYIIECTBISATh KOHTPOJIb CBOEH
JesTeIbHOCTH B TIpolLiecce JOCTHXKCHHUS PE3yNbTara, ONpeAesTh CHOCOObl JACHCTBHH B paMKax
MPEIUIOKEHABIX YCIOBUH W TpeOOBaHWH, KOPPEKTHPOBATh CBOHM JEHCTBHSI B COOTBETCTBUH C
M3MEHSIOLIEICS cuTyanuen.

4. YMeHHe OIICHWBATh MPAaBHJILHOCTH BBINONHEHHs Y4eOHOH 3amaud, COOCTBEHHBIE BO3MOXKHOCTH €€
pelreHusl.

5. Bragenre ocHOBaMH CaMOKOHTPOJISI, CAMOOIICHKH, TIPUHSTHS PEIICHUH U OCYIIIECTBIECHHS OCO3HAHHOTO
BbIOOpa B yueOHOI U MO3HABATELHOM.

[lo3naBatenpubie YY/I: 1. YMeHue omnpenenarh MOHATHSA, CO37aBaTh OOOOIICHHWS, YCTaHABIMBAThH
aHAJIOTHH, KIacCH(UIINPOBATh, CAMOCTOSTENILHO BRIOMPATh OCHOBAHUS W KPUTEPHH IS KIIACCHU(PUKAITUH,
YCTaHaBIUBAaTh MPUUYMHHO-CIIEJCTBEHHbIE CBS3HM, CTPOUTH JIOTUYECKOE PpACCYKICHHE, YMO3aKIIOUEeHHE
(I/IH[IyKTI/IBHOG, ACAYKTUBHOEC, 110 aHaJ'IOFI/II/I) n aej1aTtb BBIBOAHI.

2. YMeHune co31aBaTh, MPUMEHSITh U IPpeoOpa3oBbIBaTh 3HAKH U CUMBOIIBI, MOAETH U CXEMBI IS PEIICHUS
y4eOHBIX U TTO3HABATEIHHBIX 33]1a4.

3. CMBICIIOBOE YTEHHUE.

4. ®opMHupOBaHNE U Pa3BUTHE IKOJOTUIECKOTO MBINUICHHS, YMEHHE MMPUMEHATh €0 B TO3HABATEIHHOMH,
KOMMYHHKAaTHBHOM, COIMATBHON MPAKTHKE U MPOJPECCHOHATFHONW OPUEHTAIINH.

5. PaszBurHe MOTHMBaLMM K OBJIAQJCHUIO KYJIbTYPOH AKTUBHOIO HCIIOJIB30BaHUS CIOBAped MU JPYTUX
MTOMCKOBBIX CUCTEM.

KommynukatuBaeie YVY/I: 1. YMeHue oOpraHW30BBIBaTH y4eOHOE COTPYIOHHYECTBO KM COBMECTHYIO
ACATCIIBHOCTE C YUUTCICEM U CBCPCTHHUKAMU, paGOTaTB WHANBUAYAJIbBHO W B T'PYyIIIC: HaXOAWUTb o61uee
pelieHre ¥ paspeniath KOH(MIMKTBI HA OCHOBE COTJIacOBaHHMS TMO3MIUN W y4deTa WHTEPECOB;
(hopMyITUpOBaTh, APTYMEHTUPOBATH M OTCTAWBATH CBOE MHEHHE.

2. YMeHre OCO3HAaHHO HCIOJIb30BaTh PEUEBbIE CPEACTBA B COOTBETCTBHHU C 3afadeil KOMMYHHUKAIMU AJIS
BBIDRKEHHUSI CBOMX YYBCTB, MBbICIEH W TOTPEOHOCTEH sl TUIAHUPOBAaHUS M PETYJSIMUA CBOCH
JIeSTEIbHOCTH; BJlaJIeHUEe YCTHON M MMChbMEHHON pPeYbi0, MOHOJIOTHUECKON KOHTEKCTHON PEUbIo.

3. ®opmupoBaHWEe U pa3BUTHE KOMIETEHTHOCTH B OOJACTH WCIIOJIB30BaHUS WH(GOPMAIMOHHO-
KOMMYHUKaIIMOHHBIX TexHonoruit (UKT).

B pesynbrare uzydeHus 3JIeKTHBHOTO Kypca Ha ypOBHE cpeliHero o0miero o0pa3oBaHus y ydamuxcsi OyayT
c(hOpMHUPOBaHBI CIEYIONINE MPeIMeTHbIE Pe3yabTaThl.

Yuawuiica nayuumcs:

- pacKkpbIBaTh Ha MPUMEpPax poiib OMOXUMHUH B (POPMHUPOBAHMH COBPEMEHHON Hay4YHOU KapTHHBI MHpa U B
MPAKTUYECKON JEATETBHOCTH YEI0BEK;

- IEMOHCTPUPOBATh Ha IPUMEPAX B3aUMOCBA3b MEKIY OMOXUMHUEH U APYTHUMHU €CTECTBEHHBIMH HAayKaMHu;

- COCTaBISTH MOJIEKYIISIPHBIE W CTPYKTYpPHBIE (OPMYJIBI OPraHMYECKMX BEHIECTB KaK HOCHTENeH
WHQOpPMAIUK O CTPOSHHM BEIIECTBA, €r0 CBOWCTBAX W MPHHAIICKHOCTH K ONPEACIEHHOMY KIIacCy
COEIMHCHUM;

- XapaKTepHu30BaTh OPraHMYECKHWE BEIIECTBA IO COCTaBY, CTPOCHHMIO W CBONCTBaM, YyCTaHaBIHWBATh
IIPUYINHHO-CJIICACTBEHHBIC CBA3U MECXKAY JaHHBIMU XapaKTECPUCTUKAMU BEUICCTB,

- 00OCHOBBIBAaTH IPAKTUYECKOE HCIOJIb30BAHME OpPraHMYECKMX BEIIECTB M WX peakuuid B
MPOMBIIUIEHHOCTH U OBITY;

- UCIIOJIB30BAaTh 3HAaHUA O COCTAaBE, CTPOCHHUU U XUMHYECCKUX CBOMCTBAxX 6eHKOB, JIMIIMA0B, YIJI€BOJOB M
HYKJIEHHOBBIX KUCIIOT JJI IPUMEHEHUS B HAYYHOU U IPAaKTUYECKON AEATEIbHOCTH;

- WCIOJb30BaTh HA MPAKTHKE Pa3IMYHble METOAbl OMOXMMHH — SKCTPAKLUUIO HYKJIEHMHOBBIX KHCJIOT M3
OMOJIOTUYECKUX  O0BEKTOB, crekTpodoTomerpuo B YOD-BUaMMOW  00NacTH, TOHKOCIOWHYIO
Xpomarorpaduro;

- BBIIIOJIHATH XUMHUYECKHI SKCIIEPUMEHT B COOTBETCTBUH C MpaBUJIaMU U MpuémMaMu 06e30macHoi paboThI €
XUMHYECKHMH BEIIECTBAMH U J1a00paTOPHBIM 000PY/IOBaHHIEM:

* TI0 MOJYYEHUI0 00paslia HYKICHMHOBBIX KHCIOT KJIETOK JIyKa, HYKJICONPOTEHHA IPOXNOKEH, JIMIHIHON
(pakuum xKenTKa KypuHOTO SIifLa;

* [10 pa3/eieHUuI0 OMOMOJIEKYT,;



* TI0 TMPOBEJIEHUIO KaYECTBEHHBIX PEaKIiil Ha HATWYHME B HYKJIECHHOBBIX KHCIOTaX OCTATKOB MyPHHOBBIX
OCHOBaHUH, puO03bl/ 1e30KcUpH003bI, HOCHOPHON KUCTOTHL;

* [10 TPOBEICHHUIO KOIMYECTBEHHOTO aHalu3a (pocdaTuanixoianna;

* [10 IPOBEICHUIO KaYeCTBEHHBIX M KOJMYECTBEHHBIX PEAKIIHA Ha OCIKU U

aMUHOKHCIIOTHI

- BIQJICTh TpaBUJIAMH U MpuéMamMu 0e30MacHOi paboThl ¢ XUMHUUYECKUMH BELIECTBAMH U J1a00paTOpHBIM
o0opynoBaHUEM;

- BIaJeTh NpaBHJIaMH O€30MacHOr0 OOpalieHHs C €JKWMH, TOPIOYMMH W TOKCHYHBIMH BEIIECTBAMH,
CpeAcTBaMU OBITOBOM XMMUH;

- OCYUIECTBIIATh TMOWUCK XMUMHUYECKOH HH(OpMAlMM MO HA3BaHUSAM, HICHTU(UKATOPAM, CTPYKTYPHBIM
(hopMyIiaM BEIECTB;

- CTPOUTH MOJIENH OEJIKOB C MTOMOIIBI0 METO/Ia TOMOJIOTHYHOTO MOACTHPOBAHUS;

- KPUTHYECKH OLICHHWBATh U HMHTEPHPETHPOBATH C TOUYKH 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH
XUMHYECKYI0 WH(OPMAIUIO, CONEPKAIIYIOCsS B COOOIIEHMSIX CPEACTB MAacCOBOW MH(pOpManuu, pecypcax
WHTepHeTa, HAYYHO-TIOMYIAPHBIX CTAThsIX, B IENAX BBISIBICHHUS OIMTUOOYHBIX CYXACHUN U (OPMUPOBAHUS
COOCTBEHHOM MTO3ULINM;

- IPEJICTABIIAT ITyTH PELICHHUS TTI00aTbHBIX MPOOIEM, CTOSIINX MEepe]] YeIOBEUECTBOM, H MEPCIEKTUBHBIX
HaIpaBJICHUHI pa3BUTHSI XUMAYECKUX TEXHOJIOTUI.

Yuawutica nonyuum 6o3moorcnocms Hayuumsc:

- WUIIOCTPUPOBaTh Ha MpUMEpax CTAHOBICHHWE M DJBOJIIOLUIO OMOXMMHUHM KaK HAyKd Ha Ppa3IMYHBIX
MCTOPUYECKHX dTamnax e€ pa3BUTHS;

- WCIIONB30BaTh METOABI HAYYHOTO TIIO3HAHUS TpPH PEHIeHHH Y4eOHO-MCCIEAOBaTENbCKUX 3a/ad TI0
W3yYEHHIO CBOWCTB, CIOCOOOB MOIYYEHHsSI U PACTIO3HABAHUS OPTaHMYECKHUX BELICCTB;

- YCTaHaBIMBaTh B3aMMOCBS3M MEXIy (aKkTaMd W TEOopuel, MPUYMHOW W CIEACTBHEM IPH aHAIN3e
MPOOJIEMHBIX CUTyaluii 1 0OOCHOBaHWY PUHUMAEMBIX PEIICHUI Ha OCHOBE XUMHYECKUX 3HAHMIA;

- (I)OpMyJ'II/IpOBaTI) oeJib HMCCICAOBaHUA, BbIABUIATb W TPOBCPATH OISKCICPHUMCECHTAJIBHO THUIIOTE3bI O
XUMHYECKNX CBOMCTBaX BCHICCTB HAa OCHOBE HX COCTaBa M CTPOCHHA, HUX CHOCO6HOCTI/I BCTyIlaTb B
XUMHYECKHE PEaKInH, O

XapakTepe U MPOIyKTax pa3InYHbIX XMMUUECKUX PEAKLU;

- CaMOCTOATCIIBHO IUNIAHUPOBATH M IMPOBOAUTH XHMHUYCCKUEC ODKCIICPUMCHTHI C CO6J'IIOJ1€HI/IGM ImpaBUJI
Oe3o1acHO paboTHI C BeeCTBAMHU U JIA00OPATOPHBIM 000PYIOBaHUEM;

- WHTEPIPETUPOBaTh JIaHHBIE O COCTaBE M CTPOCHHH BEIIECTB, IMOJYYCHHBIE C ITOMOIIBI0 COBPEMEHHBIX
OHMOXMMHUYECKUX METOJIOB;

- XapaKTepu30BaTh POJIb OEIKOB W HYKIEWHOBBIX KHCIIOT KaK Ba)KHEWITMX OHOJOTUYECKH aKTHBHBIX
BEIIECTB.



TEMATHUYECKOE IIJNTAHUPOBAHHUE

DJIeKTPOHHbIE (M (ppoBLIE
No KoanuecTBo yacoB p p (undpp )
n/-n HanmeHoBaHue pa3ieioB U TEM 00pa3oBaTeJIbHbIC PECYPChI
Bcero [IpakTrueckue
paboThI
Pa3jen 1. Beenenne B 6UOXUMHIO
11 Brenenmne. [IpaBuia TeXHUKH 0€301TaCHOCTH IpH PabOTe B XUMHUUYECKOH JTa0OpaTOPHH. 3
' [Ipeamer Onoxumum. MicTopust OMOXUMHM.
Crpykrypa 1 pyHkunn Onomosnexys. @yHKIHMOHAIBHBIE TPYIIBI OPraHUYECKUX
19 MoteKyI. benku u aMmuHOKHCI0TE. MOHO- 1 nosucaxapusl. HykieMHOBbIE KHCTIOTHI. 5
' Pabota ¢ 1omoHUTENbHBIMA HCTOYHUKAMU - COCTAaBIICHHE KPATKOTO CIOBAps
TepMuHOB. O6Cy)eHre GYHKIMH OHOMOJIEKYJI.
OKCIIEpUMEHT: INIAHUPOBAaHKE, BHIIIOJIHEHUE U IIPEICTABICHUE PE3yIbTaTOB. 1
OO6cyxaeHue HayqHOT0 SKCIEPUMEHTa KaK OJTHOI'O U3 HHCTPYMEHTOB HAyYHOTO ITOHCKA.
13 CocraBneHue iaHa SKCIepUMEHTABHOH JiesiTenbHOCTH. Pa3paboTka popMbl OTUETHOM
' JOKYMEHTAIINH 110 pe3yiibTaTaM dKcrepruMeHTa. OO0CykKIeHHE IKOJTOTHIECKHUX aCTlIeKTOB
MPAaKTUYECKUX 3aHATHH, ONPEIeICeHUE METOAOB YTHIN3AHUU IOOOUHBIX IPOAYKTOB
peakiuii. BeiOop TeM st JinTepaTypHOro 003opa.
Uroro no pasgeny: 6
Paznen 2. Metoabl BblieJieHHs OHOMOJIEKYJT
Crpykrypa u pyakunn HykienHoBbix kucinot JJHK u PHK B jxuBbIx oprannsmax. 6
[Momygenune JIHK u3 kneTok jtyka. TeopeTHIECKUX OCHOB METO/Ia DKCTPAKIIAN
5q | HYKIEHHOBBIX KHCJIOT U3 OHMOJIOTHYECKUX 00BEKTOB. M3yueHne 0ocoOeHHOCTEH CTPOCHUS
' u ¢pyHKIroHupoBaHus masmuaaoi JJHK B 6akTepuanbHbix kiieTkax. Breinenenne
HYKJICMHOBBIX KHCJIOT U3 APOAOKEH U McciIeJ0BaHUE HYKIEONPOTEHHOB. DKCTPaKIHS
JTUMUAIHON QpaKIMy U3 KeNTKa KYPUHOTO S,
Utoro 1o pasaeny: 6
Pa3nen 3. Mertoasbl pa3iesennst 0HOMOJIEKYI.
3.1 ‘ TeopeTrueckne OCHOBB OMOXUMUYECKHX METO/IO0B Pa3/IeleHUs OMOMOIIEKYII. 4 3
Utoro 1o pasaeny: 4
Pazgen 4. KauecTBeHHBII M KOJMYeCTBEHHBIH aHATN3 HMOMOJIEKY.I.
4.1 ‘ Omnpenenenue koHeHTpamu Gocaruaunxonuna. Meroa Crioapra. KauecTBeHHbIE 7 3




peakuy Ha MypHHOBBIE OCHOBaHUS U ocTaTkH (ocdopHoit kucnots! B JJHK. Nzyuenue
nporeccoB perumkaiui JJHK B )kuBBIX opranm3Max (Ha mpuMepe TeHOMHON U
mrazmuaaoi JJHK). ®epMenTsl, ydacTByIOMIHE B IIporieccax perumkanny. OnpeaeneHre
MIEHTO3 B COCTAaBE HYKJIEMHOBBIX KHCIOT. [IpoBeieHne kauecTBEHHBIX peakuii Ha
coJiepyKaHNe OCTATKOB PHOO3BI M IE30KCHPHO03BI B HYKJICOTIPOTENHE IPOAOKEH U B
pacTBOpax OTAENbHBIX IEHTO3.

4.2 | KadecTBeHHBIN U KOJUYECTBECHHBIN aHamu3 0eakoB. [IpoBeaeHre KaueCTBEHHBIX PEAKIIHi
Ha Oenku: OMypeTOBOM peakny Ha coepikanue OenKa B THAPOIU3aTe IPOXOKEH,
noJryueHHOM panee. [IpoBeneHne HUHTUAPUHOBOM peakiun. Vzydyenue
CHEeKTPO(OTOMETPHUIESCKOTO METO1a OOHAPYKEHUS OeTKa M MEeTo1a

Bpendopna.

Hroro no pazneny:

Pazpnen 5. KomnbroTepHoe Moe/IMPOBAHUE M BU3YAJIH3ALMA CTPYKTYPbI O0HOMOJIEKY.I.

10

51 PyMol — nporpaMma jjisi BU3yaiu3aiui MPOCTPAHCTBEHHON CTPYKTYPhl OHOMOJIEKYJI.
3HAKOMCTBO C YPOBHIMH CTPYKTYpHOU OpraHu3anuy omomonexyn u PDB-6ankom.
3HakoMCcTBO ¢ MHTepdeiicom nmons3zoBarens PyMol n BO3MOKHOCTSIMH BU3yaH3alluu
AIIEMEHTOB CTPYKTYPHI Oelika Ha puMepe KalleBoro kanana. Busyanuzamus cTpyKTypsl
reMoriioOvHa, TUTHHA, aHTHTeNa. PaboTa ¢ komaHmHO cTpokoit PyMol. Busyanmzanus
cTpykTypsl Hykineocomsl, T-PHK, IHK. CamocTosTenpHbII MONCK OETKOBBIX CTPYKTYP
Ha caiitax https://www.rcsb.org/, http://pdb101.rcsb.org/, ux Busyanusamus B PyMol.

Hroro 1o pazgeny:

Pasnes 6. UToroBoe moBropenue

6.1 | IIpodeccust GmoxumMmuK. 3HaKOMCTBO € «ATIIACOM HOBBIX podeccuii», NepCHeKTHBEI
W3yUYeHHs HAYKd OMOXUMHHU 1 TPOPECCHOHATBHOTO CaMOOTIPEACIICHUSI.

Hroro 1o pazgeny:
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME: 34

DyiekTpOHHbBIE (LU (POBLIE
Ne KosinuecTBo 4acos p P (wpp )
n/ HaumeHoBaHMe pa3aeioB U TeM 00pa30BaTeJIbHBIC PECYPChI
n Bcero [IpakTnueckue
paboTsI

Pa3nea 1. Buoneopranuyeckas XuMusl 1 MeIHI[HHA.



https://www.rcsb.org/

1.1 ®wusuomornyeckas ¥ MaTOJIOTHYECKAS POJIb HEKOTOPHIX AIIEMEHTOB (OPraHOTEHOB,
rajoreHoB, pochopa, HOHOB METAIIIOB) B oprann3Me. broHeopranndeckass XuMusl.
CoennHEHNUST METAJUIOB B OpraHu3Me denoBeka. OCOOEHHOCTH KOMITIEKCHBIX COETMHEHHH,
obpaszyembix Metamnamu. Posb nonos K * u Na* B opranmsme. Kanuii-narpueBblit Hacoc.

1.2 Pons wnomoB Mg? u Ca?* B opranusme. KoMIuiekcooOpa3oBaHHE MarHUs.

Buonoruueckne ¢yHkmu MetanionpoTeMHoB. KomriuiekcooOpa3oBaHue xeie3a u
kobanpTa. HaxoxzaeHwe B opranmsMe. Poilb MOHOB MeaW W NHWHKAa B OpraHHU3ME.
Kowmmrekcoobpa3oBanue mMenan M IWHKA. [loTpeOHOCTH OopraHn3Ma B HOHAX MEIH H
nuHKa. BriusHue HemoctaTka M M30BITKA MOHOB TaJIOTEHOB M METAJUIOB HA OPTaHM3M
YyeJIoBeKa.

Hroro 1o pazaeny:

Paszpnen 2. @epMeHTHI.

2.1

Pa3Hoo0Opa3ue kaTaTMTHYECKH aKTUBHBIX MOJIEKYJ. KatanuTuueckn akTUBHBIE OEITKK
(3H31UMBI), KatanuTrdecku aktuBHbIe PHK (prnOo3nMer), KaTamuTHYECKH aKTHUBHBIC
antutena (ab3umsbl). Karanutuueckas pyHkuus O6enkos. Paznuuus B cBoiicTBax
(hepMEeHTOB U KaTaTu3aTOpOB HHOW NPUPOobL. Ponb oteuecTBeHHbIX yueHbIX (M. I1.
[TaBnoB, A. E. bpaynmreiin, [1. A. DHrenmsrapAr u Ap.) B pa3BUTHH SH3UMOJIOTHH.
DepMeHTHI-MOHOMEPHI (TPUTICHH, JTH30LIMM) H MyJTTUMEPHI (TITyTaATHOHPEIYKTa3a).
[onstue o kopepmenrax. KopepMeHTh — MepeHOCYUKH Boopoa u anekrponor (HA,
HA®, ®AN), u atomusix rpynn (ATD, kodepment-A, HIP-caxapa).

2.2

MHoxecTBeHHbIE (HOpMBI PEPMEHTOB U X (YHKIIMOHATBHOE 3HAUeHUE. 3HAUCHUE
UCCIIeIOBaHUSI MHOXKECTBEHHBIX (hopM (pepmMeHTOB At MeaAuLuHbL. CrienupuIHOCTD
neiictBust pepmeHToB. MexaHu3m neiicTBus pepmeHToB. DepMeHT-cyocTpaTHbIe
KOMITJIEKCHI. AKTUBATOPHI U HHTHOUTOPHI (PepMEHTOB. BinsiHue KCEHOOMOTHKOB Ha
aKTHBHOCTH (DepMEHTOB.

2.3

Howmenknarypa u knaccudukanust pepmenToB. [IpuHnumns! kinaccudukanun GepMeHTOB.
[TpoMeIIeHHOE MOTyYeHHe U IPAKTUYECKOe UCTIONB30BaHNE (pepMEHTOB.
HmmoOumu3oBanHbie pepMeHThI. [1epCreKTHBBI MPAKTHYECKOTO HCIOIb30BaHUS
prO03MMOB 1 a03UMOB J1JIsi O0PHOBI ¢ 3200JIEBAHUSIMHU YEIIOBEKA.

Uroro 1o pazgeny:

Pa3;[e.11 3. BuraMuHbI 1 HEKOTOPbIC IPpyrue OMOJIOTMYECKH AKTHBHbBIE COCAMHCHUA.

3.1

Hcrtopus oTKpbITHS BUTAMUHOB. PONIb BUTAMUHOB B TUTAHUU YETIOBEKA U KUBOTHBIX.
ABUTaMHHO3BI, THTIOBUTAMHHO3BI, THIIEPBUTAMUHO3bI. COOTHOIICHHE BUTAMIHOB 1
ko(epMeHTOB. JKupopacTBoprMbie BUTAMUHBL. BuTaMuH A 1 €ro yyacTue B 3pUTEIILHOM
akre. Butamunbl D, K u E u ux pons B 00MeHe BemiecTB. BogopacTBOprMbIe BUTAMUHBI.
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Buramunsl B1, B2, B5, B6, B12, ux 3Hauenue B oOMeHe BemiecTB. Buramun C.
PasnooOpa3ue Onomornieckn akTUBHBIX COSAMHEHN: aHTUBUTAMUHBI, aHTHOMOTHKH,
(OUTOHITUABI, TEPOUITHIBI, Te(DOTHAHTEI, POCTOBBIC BEIISCTBA (BaKHEHIIIME TTPEACTABUTEIN
Y MEXaHU3MBI JICHCTBUS).

3.2 | T'opMOHBI M UX POJb B Opranu3mMe uenoBeka. Knaccudukanus ropmonos. CTepouHble
rOpMOHBI. MexaHu3M AeWCTBHSA CTEPOUAHBIX TOPMOHOB. [lenTHaHbIe TOPMOHBEI.
XapakTepucTHKa HHCYJIMHA, TOPMOHA POCTa, THPEOTPONUHA, TACTPUHA, BA30ONPECCHHA.
MexaHu3M JeHCTBUS MENTHAHBIX TOPMOHOB (Ha TIPUMepE TIIIOKATOHA U HHCYJIMHA).
Caxapuslif quabet, ero BUABL, npodunaktrka 3adoneBanus. [Ipoune ropMoHbI
(ampenanuH, ayKCUH, THOOEPEITUHBI, INTOKUHIHBI, POCTATIAHANHBI), KX CTPYKTYpa U
MeXaHW3M JeiicTBus. Punmsuar-dgakTopsr ropMoHOB. HeiiporopMoHs! (SHAOPPUHEI U
sHKedanuubl). [[puMeHeHre TOpMOHOB B METUIIHHE.

Hroro 1o pazgeny:

Paznen 4. O6MeH BeniecTB U MpeBpalleHHe YHEPTHH KAK 0CHOBHOE CBOICTBO KHBOTO.

4.1 Tllonstme o0 oOMEHe BemIECTB W MpeBparieHnd SHeprun. OTiamdue oOMeHa BEIIEeCTB B
KUBOH M HEXHUBOU Tpupojsie. DepMeHTaTUBHBIN XapakTep oOMEeHa BeElIeCTB. 3HAYCHHE
AT® B o0OMeHe BeIIeCTB. ACCHMMJISAIMS W JUCCUMWISAIMS KaK WLIFOCTPAIUs
JUAJeKTUYECKOT0 3aKOoHa EeAMHCTBA W OoprObl  mpoTuBOmMONOXKHOCTEH. Dopmbl
TUCCUMIIISIIIAN: aHa’poOHOe W a’poOHOe okucieHre. [lepBUUYHBI M BTOPUYHBIA CHHTE3
OpraHWYECKUX BelIecTB. B3amMoCBs3b peakiuii OOMEHa BEIIECTB y aBTOTPOMHBIX U
reTepoTpO(HBIX OPraHU3MOB.

42 | Boma m ee poip B opraHum3Me 4eioBeKa. DUIMKO-XUMHUYECKHE CBOWCTBA BOJIBI.
buonornueckne Qynknmm Bomel.  Ocmoc.  OcMoTHYEeCKO€ JaBIEHHE  IUIa3MBl,
(usuonoruueckuii pactrop. [lnasmonus, neriasmonus. PelieHre MeTUITMHCKHUX 3aja4 Ha
pacueT KOHICHTpallii PacTBOPOB, OCMOTHYECKOro nasieHus, pH pactBopos. bydepnsie
cuctembl. [lpaktnueckne paOoter: 1. Permmenne MemuIMHCKUX 3aqad Ha pacyeT
KOHLIEHTPAIMU pacTBOPOB, OCMOTHYECKOI0 AaBieHusi, pH pacTBopos.

4.3 | O6men yraesozos. [lytu pacnaga nonucaxapuos. OOMEH MUPOBHUHOTPAIHOM KUCIOTHI.
['muxonu3. CrimproBoe OposkeHue. JleiicTBre sTaHoa Ha OpraHu3M YeJI0BeKa.
IHommdepmMeHTHBIH KOMIUIEKC OKUCIUTENBHOTO 1eKapOOKCHITNPOBAHHS THPOBUHOTPATHON
kucnoThl. Llukn KpeGca, ero 3HaueHne B oOMeHe BeIecTB U 00eceYeHH OpraHu3Ma
sHeprueil. buocunTes yrieBonos. [loHsTHE O IEPBUYHOM OMOCHHTE3E YIIIEBOJIOB.
I'mroxoHeoreHes. buocuHTE3 0JIMro- U NOJMCaxapHIoB.

4.4 | OOmeH xupoB. Pacmas ;kupoB B OpraHu3Me 4eJIoBEeKa U OKUCIICHUE BBICTITUX KAPHBIX
KHCJIOT. | THOKCanaTHBIA UK U €70 POJIb BO B3aUMOCBSI3M OOMEHA JIMITHJIOB U YTJIEBOJIOB.
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4.5

4.6

4.7

MexaHn3M OMOCHHTE3a BBICIIHNX KUPHBIX KHCIOT. BHOCHHTE3 TPUTITUIICPUIOB.
Hapymenus B oomeHe xupoB. OxupeHue U ero Npu4rHbl. bronorndeckoe okuciIeHue u
cunres ATOD.

Hcropust n3ydeHuns: mpoieccoB OMOJIOTHUecKoro okucieHus: padorsr A. H. baxa, B. U.
Manmaguua, O. BapOypra, B. A. DOwurensrapara. PasnooOpasue depMeHTOB
Ouosioruueckoro okucieHus. CHCTEeMBI MHKPOCOMAILHOTO OKHCICHHS B  KIICTKE.
Huroxpom P-450 u ero pons B IeTOKCHUKAIMN KCEHOOMOTHKOB. CyNMEepOKCHIINCMYTa3a,
Karajgasa M UX pojb B 3allUT€ OpPTaHW3Ma OT aKTHBHBIX QopMm Kuciopoaa. CompsoKkeHue
okucnenus ¢ pocpopunupoanuem. CydcrpatHoe pocopuiarpoBaHie U OKHCIUTEIEHOE
(hochopmmpoBanre Ha YPOBHE IEKTPOHHOTPAHCTIOPTHOMH 1ienu. [IpakTrueckue paboThI:
2. Pemmenne 3a1a49 Ha SHEPTreTHUECKUAN OOMEH.

Pacriag OenxoB. DepMeHTHI, OCYyIIECTBIsIONHE pacman OenkoB. IIporeocombr —
KOMITJIEKCHI MPOTEOTUTHIECKUX (EPMEHTOB. MakopHbIe OENKM KPOBH KaK MCTOYHUKH
OMOJIOTUYECKH aKTHUBHBIX MENTHIAO0B. MeTabomu3M aMUHOKHUCIOT. KOHEeYHbIE MPOayKTHI
pacraza OenKOB M IyTH CBSI3bIBAaHMA aMMuaka B opranm3me. [lytu HoBoOOpazoBaHus
aMUHOKHCIOT. IlepBHYHBIE M BTOPUYHBIE aMUHOKHCIOTBEL. 3aMEHHMBIE W HE3aMEHHMBIE
aMUHOKHCIOTHI. Peaknuu MaTpUYHOrO CHHTE3a: peruiMKalus, TPaHCKPUIIHSL |
tpancisinus. Permukanua JJHK u ee nonykoncepBatuBHbIM MexaHu3M. buocunres PHK
(TpaHCKpHUILIKS) M €€ PEryisuusl y Hpo- M dyKapuoT. IloHsTHE O TpaHCKpUNTOHAX U
oneponax. CozpeBanue (mpoueccunr) PHK. Cronaiicuur u ero BuAbl. AYTOCIUIAMCHHT.
«PenaktupoBanne» PHK. I'enermueckuii kox. Hcropust ero oTkpbiTHS; paboTel M.
Hupenbepra, C. Ouoa, X. I'. Kopansl u ap. Brnax poccuiickux ydeHBIX B OTKpPBITHE
reHeTHYeCcKoro koaa. OCOOCHHOCTH TeHETHYECKOTO KOJIa MUTOXOHJIPHIA M XJIOPOILIaCTOB.
Martpuunast cxema OuocuHTE3a O€JKOB. AKTHBHPOBaHHE aMHHOKHCIOT (CHHTE3
amuHoauwn-TPHK). Oranbel TpaHcmsiuun (MHMOMALMS, 3JIO0HTAlMsl, TEPMUHALMS) M HX
perynanus. Bo3MoHOCT iepenporpaMMHpOBaHMsI TPAHCIISLUM.

BsanmocBs3p u perymauusi oomeHa semiectB. OOmue NpeacTaBICHHS O B3aWMOCBS3U
oOMeHa BemecTB B KieTke. [IoHATHE O KIIOUYEBBIX MeTabonuTax (TMMPOBHHOTpaIHAsS
KuCioTa, KodepMmeHT-Au np.). B3aumocBs3p OeIKOBOrO M HYKJIEHHOBOTO OOMEHa,
3HAa4YEHUE PETYJITOPHBIX OelKoB. B3anMocBs3b yrieBoaHoro u 6enxoBoro oomena. Pomp
NUPOBHHOTPAAHON KUCIOTH U ukia Kpebca B 310 B3aumocBs3u. B3anmocBszp oOmMeHa
YTJIEBOJIOB W JIUIHMIOB; POJb allETHIIKODH3UMA-A B 3TOM Tporiecce. YPOBHU Peryisiun
oOMEHa BeLIECTB: KJIETOYHBIH, OpPraHU3MEHHBIH. TpPaHCKPUILIMOHHBIA (OIEPOHHBIH)
ypoBeHb peryisuud. OCHOBHBIE MEXaHU3MBbl PETyJSIIMM OOMEHa BEIECTB B KIETKE.
Opranu3aMeHHBIH YPOBEHb pETyisiuu. [ opMoHanbHas peryssmus oOMeHa BEIIECTB.
KackanHbIil MEXaHHU3M PETYISINHU C Y9aCTHEM TOPMOHOB M BTOPHYHBIX TMOCPEIHUKOB.
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Htoro mo pazgeny:

14

Paznen 5. [Ipo6saeMbl 6MOXUMHYECKOH IKOJIOTHH.

5.1 | IlumeBsle netepreHThl M aHTH(UIAHTHL. [IWIIEeBBIC aTTpaKTAaHTBI U CTUMYJISTOPHI.
HakoruieHre ¥ HCIIONB30BaHUE J>KMUBOTHBIMUA BTOPUYHBIX META0OJUTOB PACTCHUM.
AHTpOIIOTEHHbIC OWOAKTUBHBIC BEIIECTBA U MPOOJIEMbl XUMHUYECKOTO 3arpsi3HCHHUS
omocdepsl.

Utoro 1o pazgeny:
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME: 34
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IHOYPOYHOE INIVIAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

IIpakTHyeckue

Bcero
padoTshI

Jdara nzyyenus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

Beenenue. [IpaBuiia TexHuKr 0€30MACHOCTH MPU padbOTE B
XUMHYIECKOH JTaDOpaTOPHH.

AwiN e

[IpeameT OHOXUMHH.
HcTopus Onoxumum.

CrpykTtypa 1 QpyHKuHN OnoMosneKys. @yHKIUOHAIBHBIE TPYIIIIBI
OpraHUYeCcKUX MOJIEKYJ. Belku 1 aMUHOKHCIIOTHI.

MoHo- u noaucaxapusl.

DKCHEepUMEHT: IJIAHUPOBAHWE, BHIITOHEHUE U TIPEICTaBIICHUE
pe3ynbTaToB. OOCykKIeHHe HAYIHOTO IKCIIEPUMEHTA KaK OJJHOTO U3
WHCTPYMEHTOB HAy9IHOTO TTOMCKA.

[ = = T =N RN

10

11

Crpykrypa u @pynkuuu HykienHoBbiX kuciaot JJHK u PHK B xuBbix
opra"u3Max.

Teoperudeckue OCHOBBI METO/IA SKCTPAKITUM HYKJICHHOBBIX KHACIOT
13 OMOJIOrHYECKUX OOBEKTOB.

[Honyuyenune JHK u3 knetok nyka.

Nzydenne ocobeHHOCTEH CTPOCHUS U PYHKIIMOHUPOBAHUS
wiasmuanoi JJHK B OakTepralibHBIX KIIETKAX.

Brinenenne HyKJIE€MHOBBIX KUCIOT U3 JPOXIKEN U HCCIIEIOBAHUE
HYKJIEOIIPOTENHOB.

12

DKcTpakius TUMUIHON QPaKIMK U3 KeNTKa KypUHOTO S,

13

TeOpeTH‘IeCKI/Ie OCHOBBI OMOXNMHUYECKUX METOJZ0B pa3ACJICHUA
OMOMOJIEKYI.

14

15
16

[pakTuueckas padora Nel. 'enib-hunbrpaniioHHOE pa3ieieHue
OMOMOJIEKYI.

IIpaktnueckas padora Ne2. ToHkoc0IHas XpoMaTorpadus JIMIHIO0B.

[Ipaktnueckas padora Ne3. Unentndukanust (yHKINOHATBHBIX




rpymi pa3sjindHbIMA arcHTaMU.

17 Onpenenenne  KOHIEHTpauuu  docharuaunxonuna.  Metoj 1
Crroapra.

18 [Ipaktuueckas padora Ne4. KonnmuecTBeHHBIH aHAIN3
dhocharnmmnxonnua. OnpenenaeHne TUMUIHOTO Gocdopa ¢ MOMOIIBIO 1
dhepporrormanata ammonus (Metox Ctroapra).

19 Nzyuenne nponeccon perumkanyn JIHK B )xuBBIX oprann3Max (Ha 1
npuMepe reHoMHoi 1 mnasmuHon JTHK).

20 depMeHTBI, YIaCTBYIOIINE B IIPOLECCaX PEIUTHKALIUH. 1

21 [Ipaktudeckas padota NeS5. KauecTBeHHbIE peaKIUK HA HATTHYHE
MYPUHOBBIX OCHOBAHUI U OCTAaTKOB ()OCHOPHOI KUCIOTHI B COCTaBe 1
JHK.

22 Omnpenenenune MEHTO3 B COCTaBE HYKIEMHOBBIX KUCIIOT. 1

23 [IpakTudaeckas padora Ne6. KauecTBeHHBIE peakiiiy Ha co/iep KaHue
OCTaTKOB PHOO3BI U IE30KCHPHOO03BI B HYKJICOTIPOTEHHE APONKIKEH U B 1
pacTBopax OTAEIbHBIX TICHTO3.

24 KavecTBeHHBII 1 KOJTMYECTBEHHBIH aHATU3 OEJIKOB. 1

25 Nzyuenne cieKTpohoTOMETPUIECKOTO METOIa OOHAPYKEeHUs Oesika 1 1
Mmetoaa bpendopna.

26 Meroa uMMyHOaHAIIHA3A. 1

27 3HAKOMCTBO C YPOBHIMHM CTPYKTYpHOU OpraHU3allud OMOMOJIEKYIT U 1
PDB-6ankom.

28 3HakoMCcTBO ¢ nHTepdericom nons3zoBarens PyMol u Bo3aMokHOCTIMH
BU3YyaJIM3alllU 3JIEMEHTOB CTPYKTYpPHI O€JKa Ha MPUMeEpEe KalueBOro 1
KaHaJa.

29 Buzyanuzanms cTpyKTypsl TeMOTIIOOWHA, TUTHHA, aHTUTeNa. Pabora 1
¢ KOMaH/IHO# cTpokoii PyMol.

30 Buzyanuzanus ctpyktypsl Hykiaeocomsr, T-PHK, THK. 1

31 CaMOCTOSTENIbHBIN MOUCK OENKOBBIX CTPYKTYP. 1

32 [podeccus OMOXMUMUK. 1

33 [lepcnekTHBBI H3ydeHHs HAYKH OMOXMMHHU B POPECCHOHAIBHOTO 1
CaMOoOTIpeJeIICHHSI.

34 [lonBenenune nToroB (KPyrislid CTON). 1
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‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34 5

KosanyecTBo yacos
Ne Tema vDoKa n Jata usydenus JIeKTPOHHBbIE U(PPOBHIE
AKTH4YeCKue
n/m P Bcero P y o0pa3oBaTe/bHbIE PeCypChl
padoTshI
1 Bbuoneoprannueckas xumusi. Pu3noa0rudeckas u naToJIoru4eckas 1
POJIb HEKOTOPBIX IIEMEHTOB B OPraHU3Me.
2 CoenrHeHUs METAJIIOB B OpraHu3Me denoBeka. OCOOeHHOCTH 1
KOMILICKCHBIX COeIMHEHNH, 00pa3yeMbIX MeTaIaMH.
3 Posb nonoB K * u Na* B opranmsme. Kanuii-HatpueBblii Hacoc. 1
4 Poss nonoB Mg?* u Ca®* B opranusme. Komruiekcoo6pasoBanue 1
Maraus. KommiekcooOpasoBanue xenes3a u KooabTa.
5 KommnekcoobpazoBanue meau u nuHka. [lotpeOHOCTL Opranusma B
WOHAX MeJW M IUHKA. BiusHue HemocTaTka v M30bITKa HOHOB 1
raJIOTCeHOB U METAJIJIOB HA OPraHU3M UYEJIOBEKA.
6 [Ipaktnueckas padora Nel. [lonydeHre KOMIIEKCHBIX COeIMHEHUI 1 1
MEJH.
7 [Ipaktnueckas padora Ne2. M3ydeHue coctaBa JieKapCTBEHHBIX 1 1
MpernapaToB.
8 Pa3zHoobpasue kaTamuTHIeCK aKTUBHBIX MOJIEKyJ. Pazinnuus B
CBOHCTBax ()EPMEHTOB U KaTaIN3aTOPOB MHOH Mpupoabl. Ponb 1
OTEYECTBEHHBIX YUEHBIX B Pa3BUTHH YH3UMOJIOTHH.
9 Homenknarypa u xnaccudukanusi pepmenToB. [IpoMeinieHHOE 1
MOJTyYEeHHE U IPAKTHYECKOE HCII0Ib30BaHue (DepMEHTOB.
10 depMeHTBI-MOHOMEPHI U MyJIbTHMEpHL. [loHsATHE 0 KOdepMmeHTax. 1
KodepMeHTs — mepeHOoCYHKH BOIOPOa U 3JIEKTPOHOB.
11 MHosxecTBeHHBIE (OPMBI PEPMEHTOB U UX QYHKIHOHAIBHOE 1
3Hauenue. CrieriuUIHOCTh IEHCTBUST (PEPMEHTOB.
12 Mexanusm aerictBust hepmeHToB. DepMeHT-CyOCTpaTHBIE 1
KOMILIEKChI. AKTUBATOPbI U HHTHOUTOPHI (hepMeHTOB. BrvisiHue
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KCEHOOHMOTHKOB Ha aKTUBHOCTD q)epMCHTOB.

13

14

HNmmoOunmn3oBanubie hepMeHTHI. [lepCcreKTUBEI MPaKTHYECKOTO
HICITOJTH30BaHUS PHOO3UMOB 1 a03UMOB JJI1 OOPHOBI ¢ 3200 ICBaHUSIMHI
YenoBeKa.

I/ICTOpI/ISI OTKPBITHA BUTAMHUHOB. Ponbs BUTaMHHOB B IUTaHUH

YCJIOBCKA U )KNBOTHBIX. ABI/ITaMI/IH03BI, TUIIOBUTAMHHO3EI,
TMICPBUTAMHHO3BI.

15

’KupopactBopruMble BUTaMUHBI. ButamuH A 1 ero yyactue B
3putenbHOM akTe. Butamunsl D, K 1 E 1 ux posib B 0OMeHe BeLIecTs.

16

17

BonopactBopumsie Buramunbsl. Butamunsl B1, B2, B5, B6, B12, ux
3HaueHne B oOMeHe BemecTB. Buramun C. PaznoobOpazue
OMOJIOTUUECKH AaKTUBHBIX COCIMHEHH.

l'opMoHel M uX ponb B opraHuzMe uenoBeka. CTepouIHbIE
ropmonsl. [lenTunHble TopmoHbl. CaxapHblii AuabeT, ero BHIHL,
npodHIaKTHKa 3a00IeBaHUsL.

18

19

IIpourie rOpMOHBI, UX CTPYKTYpPa U MEXAHU3M IE€UCTBHs. PUiu3HHr-
(akTopsl ropmoHOB. Heliporopmonsr . [IpuMeHeHIIe TOPMOHOB B
MEIHIHHE.

OTtnmare 0OMeHa BEIIeCTB B )KUBOI M HEXXUBON IPUPOJIE.
depMeHTaTUBHBIN XapakTep oOMeHa BeriecTB. 3HaucHue ATD B
0oOMEeHe BEIECTB.

20

21
22

23

DopMBI TUCCUMUIISIIMN: aHA3POOHOE U a3pO0HOE OKHUCIICHHE.
B3anmocss3p peakiuii oOMeHa BEIIeCTB Y aBTOTPO(HBIX U
reTepoTpo(HBIX OPTaHU3MOB.

Bopa u ee pons B opranusme deioBeka. bydepHbie cuCcTeMsl.
[IpakTuueckas padora Ne3. Pemenne MeAUIIMHCKAX 3a/1a4 HA pacyeT
KOHIICHTPAIIUU PacTBOPOB, OCMOTHUYECKOTO AaBjieHus, pH pacTBopoB

OOmeH yrieBogoB. OOMeH MUPOBUHOTPAIHON KUCIOTHL. [ Tnkonus.
CriuproBoe OposkeHue. JeficTBre 3TaHOIa Ha OPraHu3M YejIoBeKa.

24

25

Hukn Kpebca, ero 3HaueHne B 0OMEHE BELISCTB U 00ECIICUCHUH
opranusma sHeprueid. ['nmokoneorenes. buocunres onuro- u
MOJINCaXapHJIOB.

Pacna;[ JKMPOB B OpPraHu3Me YCJIOBCKA U OKUCJIICHHUC BBICIIUX JKUPHBIX
KucioT. [ InokcanaTHEIN UK U €T0 POJIb BO B3aMMOCBA3H oOMeHa
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JIMTIU OB U YIJTICBOJOB.

26

27

MexaHnu3M OMOCUHTE3a BBICIIHNX KUPHBIX KUCIOT. bBrocunres
TpuraunepuaoB. Hapymennst B oomene sxupoB. OKHpEeHHE U eTo
MIpUIHMHBL. bromorudeckoe okuciaenue u cuare3 ATO.

Pa3noobOpasue hepMeHTOB OHOTOTHIECKOTO OKUCICHUSI. CHCTEMBI
MHUKPOCOMAITLHOTO OKUCIIeHHS B KieTke. COnpsKeHUEe OKUCIICHHUS C
dochopunupoBanueMm.

28

[TpakTuueckas padora Ne4. PemieHue 3aa4 Ha SJHEPreTHUSCKUN
0OMeH.

29

30

[IpoTeocoMbl — KOMITIEKCHI TPOTEOTUTUICCKUX (DEPMEHTOB.
MaskopHble 0eKH KPOBU KaK UCTOYHUKH OMOJOTHYECKH aKTUBHBIX
MENTUIOB.

Peakumy MaTpU9YHOTO CHHTE3a: PEMITUKALNS, TPAHCKPUIILVS U
TpaHcasanus. Briag poccuicKuX yUeHBIX B OTKPBITHE T€HETHYECKOTO
koma. OcoOEHHOCTH TEHETHIECKOTO KOJIa MUTOXOHAPHHA U
XJIOPOILIACTOB.

31

32

B3anmocBs3p u perynsanus oOmena BemecTs. OCHOBHBIE MEXaHU3MbI
peryJsinuy 0OMEHa BELIECTB B KJIETKE.

YpoBHU peryisnun 00MeHa BEeIIeCTB: KJIETOYHbIN, OpraHN3MEHHBIH.
Kackannplif MexaHHu3M peryJsiiui ¢ y4acTHEM FOPMOHOB U
BTOPUYHBIX ITOCPEIHHUKOB.

33

34

[TunieBble geTepreHThl M aHTU(PUAAHTHL. [TUIEeBbIC aTTPAKTaHThI U
CTUMYJIATOpBl. HakomieHue U ucrnonb30BaHUE >KUBOTHBIMU
BTOPUYHBIX METa0OJIMTOB PACTEHUH.

AHTpOTIOTeHHBIE OMOAKTHBHBIE BEIIECTBA U IPOOIEMBI XUMUYECKOTO
3arpsisHeHus Onochepsl.

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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