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HosicHuTeIbHAS 3aNIHCKA
Pabouas nmporpamma srekTUBHOTO Kypca «brnoxumusi» cocranena st 10kmaccana ocaoe ®I'OC COO
no Owuonoruu, aBTOpcKOW mporpammbl Bonomuuoit I'.b. (OcHOBBI OMOXMMHH.DJIEKTHBHBIH KypC
npouibHOrO 00ydeHusi. Xumus: yaeOHoe nmocooue/ABTop u coct.: Bomomunal'. b., Kproukosa H. H.,
Yepuurosa C. B. - Tam6os: TOUIIKPO, 2009.)

HJIaHI/IpyeMbIe pe3yjbTaThbl 0OCBOCHUA 3JIEKTHUBHOI'0 Kypca

1o 3aBepieHnH Kypca yJaiuecs: J0KHbBI OBJIAJETh CIEIYIOIUMHU Pe3yabTaTaMU:

JINYHOCTHBIE Pe3YAbTATHI:

1. snanue u nonmumanue: OCHOBHBIX HCTOPUYECKUX COOBITHI, CBSI3aHHBIX C PAa3BUTHEM XHMHH;
JIOCTIDKEHUH B OOJIAaCTH XUMHHM W KYJBTYPHBIX TPaJuIUi CBOEH CTpaHbl (B TOM YHCIIE HAyYHBIX);
0OIIEMUPOBBIX JOCTHKEHUI B 00JIACTH XMMHUHW; OCHOBHBIX NMPHHIIUIIOB M MPABHJI OTHOIIEHHS K TIPUPOJIE;
OCHOB 3/I0pOBOTO oOOpa3a >KM3HM U 3J0pOBbecOEperarolux TEXHOJIOTHM; MpaBuUil TMOBEACHUS B
Ype3BhIYAHBIX CUTYallUsX, CBS3aHHBIX C BO3JIEHCTBHEM pa3UYHBIX BEIIECTB; OCHOBHBIX IpaB H
o0s3aHHOCTEN TrpakgaHMHAa (B TOM 4YHcie OOydalollerocs), CBS3aHHBIX C  JIMYHOCTHBIM,
npo(ecCHOHAIBHBIM U KM3HEHHBIM CAaMOOIPEAETICHUEM; COLMAIbHON 3HAYMMOCTH U COJIEpKaHUs
npodeccuii, CBI3aHHBIX C XUMHEH;

2. yyecmeo 2opoocmu 3a POCCHUCKYI0 XUMUYECKYIO0 HAYKy M JIOCTIKCHHS YYCHBIX;, YBaKCHUE U
MPUHATHE TOCTHKEHUN XUMUHU; TI000Bb U OEpEeKHOE OTHOIICHUE K MPUPOJIE; YBAKEHUE U y4eT MHEHUM
OKPYXKAIOIIUX K JIMYHBIM JJOCTH)KEHUSIM B U3yUYEHUH XUMHUU;

3. npusHanue 1IEHHOCTH COOCTBEHHOIO 370POBbS M  3/I0POBbSl  OKPYKAIOLIUX  JIIOJEH;
HE00X0AMMOCTH CAMOBBIPAYKEHMsI, CaMOpEaIU3alii, COLMAIbHOIO IIPU3HAHMS,

4. ocosHaHue  CTENEHM TOTOBHOCTM K CaMOCTOSITENIBHBIM  IIOCTYNKaM U JACUCTBUSM,
OTBETCTBEHHOCTH 3 UX PE3YJIbTATHI;

5. npossenenue HKOJOTUYECKOTO CO3HAHMA, T0OPOXKENATeIbHOCTH, JOBEPHUS U BHUMATEIbHOCTH K
JIOASIM, TOTOBHOCTH K COTPYIHHYECTBY; MHULMATUBBI U JIIOOO3HATEIBHOCTU B M3YyYEHUHU BELIECTB U
IIPOLIECCOB; YOEXKJAEHHOCTH B HEOOXOJMMOCTH Pa3yMHOIO MCIIOJIb30BAaHUS JIOCTHM)KEHUN HAayKu U
TEXHOJIOTHH;

6. ymenue ycTaHABIMBATh CBSI3U MEXIY LIEJbI0 U3YyYCHHMsS XUMHM U TEM, JJS YEro 3TO HYXKHO;
CTPOMUTh >KM3HEHHblE U NPOPECCHOHATbHbIE IUIAHBI C YYETOM YCIEHIHOCTH W3YYEHUs XUMHUHU MU
COOCTBEHHBIX IPUOPUTETOB.

MeranpeamMerHble  pe3yJjbTarbl.MeTanpeqMeTHble  Pe3yJdbTaThl  BKIIOYAKOT  OCBOCHHBIE
00y4aroIUMHUCIMEKIPEMETHbIE TOHATUS M YHUBEpCalbHble YdeOHbIE IEHCTBUs (peryisiTUBHBIE,
[I03HaBaTeIbHbIe, KOMMYHUKATUBHBIE).

Pecynamusnvie YV/I:

1. YMeHue caMOCTOSITENBHO ONpENENATh Lenu OOydyeHHUs, CTaBUTh U (OPMYJIHUPOBATH HOBBIE
3ajaud B yuebe M I03HABaTeNbHOM JEATENbHOCTH, pPa3BMBaTb MOTHUBBI M HMHTEPEChl CBOEH
II03HABATENIbHOMN EATEIbHOCTH.

2. YMeHue CaMOCTOSITEIbHO IUIAHMPOBATh IMYTH  JIOCTMD)KEHUS LieJed, B TOM  YHUCIe
aJIbTepHAaTUBHBIE, OCO3HAHHO BbIOMpaTh Haubonee 3(deKTuBHbIE CMOCOObI pelIeHus Y4eOHBIX H
MO03HaBATENIbHBIX 33/1a4.

3. YMeHue COOTHOCUTh CBOM JICHCTBUS C MJIAHUPYEMBIMU pe3yIbTaTaMH, OCYIIECTBIATh KOHTPOJIb
CBOEH JEATeNbHOCTH B IPOILECCEe JOCTUKEHUS PEe3yNbTaTa, ONpeieNiaTh CHocoObl NeHCTBUN B pamKax
IPE/UIOKEHHBIX YCIOBUH M TpeOOBaHUM, KOPPEKTUPOBATH CBOM JEHCTBUA B COOTBETCTBUU C
U3MEHSIOIIECHUCS CUTyaluen.

4. YMeHue OlleHMBaTh MPABUIIBHOCTh BBIMOJHEHUS Y4eOHOU 3a/auM, cOOCTBEHHbIE BO3MOXKHOCTU
€€ pEIICHHUS.

5. BnageHnue OCHOBaMH CAaMOKOHTPOJIS, CAaMOOLICHKM, IMPHHATUS PELICHUH U OCYLIECTBICHHS
OCO3HAHHOTO BBIOOPA B y4eOHOM U MO3HABATEIHHOM.

loznasamenvnvie YVJI:

1. YMenue ompenensate MOHATHS, CO34aBaTh  OOOOIIEHMs, YCTaHABIMBATh  AHAJIOTHUH,




KIIACCU(UITMPOBATh, CAMOCTOSITENILHO BBIOMpATh OCHOBaHWS U KPUTEPUU JUIA  KiIacCU(DUKAIINH,
YCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE PACCYXKJECHUE, YMO3aKIIOUEHUE
(MHAYKTUBHOE, IETYKTUBHOE, 10 aHAJIOTHH) U JIEJIaTh BHIBOJIBI.

2. YMeHue co31aBarh, IPUMEHSATh U MPeoOpa3oBhIBaTh 3HAKA M CHMBOJIBI, MOJCITH U CXEMBI IS
pelieHus yueOHbBIX U MO3HABATEIBHBIX 3a/1a4.

3. CMBICIOBOE YTCHHE.

4. ®opmupoBaHHE U PA3BUTHE HKOJOTHYECKOTO MBILIUICHUS, YMEHHE TMPUMEHSITh €ro B
M03HABATEIbHOM, KOMMYHHKATHBHOM, COLIMAIIBHON MPAKTUKE U MPO(PECCHOHATBHON OpUEHTALIUH.

5. Pa3BuTHE MOTHMBALIMM K OBJIAJICHUIO KYJIbTYpOH aKTMBHOTO HCIOJIb30BAHUS CIOBAped U APYTrUX
MTOMCKOBBIX CHCTEM.

Kommynuxamuenvie YV/I:

1. YMeHue opranu3oBbIBaTh yueOHOE COTPYAHHYECTBO U COBMECTHYIO JAESATEIHHOCTh C YUUTEIIEM U
CBEPCTHUKAMH; paboTaTh WHIMBUAYAJIbHO W B TpYIIE: HAaXOIUTh oOIIee pelieHue W paspeliarhb
KOH(DIIUKTHI HA OCHOBE COTJIACOBAHUS TMO3UIMK U ydeTa MHTEPECOB; POPMYIHUPOBATH, ApTYMEHTHPOBATH
Y OTCTauBaTh CBOE MHEHUE.

2. YMeHHEe OCO3HAaHHO HCIIOJIB30BaTh pEYEBBIE CpPEJACTBA B COOTBETCTBHH C  3ajadeit
KOMMYHUKAITUU JJIS BBIPQKEHHUS CBOMX YYBCTB, MBICIEH M TMOTPEOHOCTEW sl TUIAHUPOBAHUS U
peryiasiliud CBOEH JEATEIbHOCTH; BJIAJICHUE YCTHOM W IHCBMEHHOM pPEYbI0, MOHOJOTMYECKOU
KOHTEKCTHOM PEUblo.

3. ®opMupoBaHHWE W Pa3BUTHE KOMIICTCHTHOCTH B OOJAcTH WCIOJBb30BaHUS WH(GOPMAIMOHHO-
KOMMYHUKAIMOHHBIX TexHomoruit (UKT).

Ilpeomemmnuie pe3ynromamul:

1. 3HaTh XapaKTEPUCTUKY OCHOBHBIX KJIACCOB COCAWHEHUH, BXOJSIIUX B COCTAB XKHMBOW MaTepHH;
BOXHEWIME pa3nenbl OMoXuMuH: Oenku, (PepMEHTHI, JIUMUJbI, HYKICWHOBBIC KHCIIOTHI, BUTAMHHBI;
OCHOBHBI€ MTPUHIIUIIBI, JIGKAIINE B OCHOBE KOJMYECTBEHHOTO U KaY€CTBEHHOTO aHAJIN3A,

2. OTpEeNeINATh MPUHAICKHOCTH BEIIESCTB K ONPEICICHHOMY KJIACCY COSIMHCHUI;

3. MPOBOJMUTH KAYECTBEHHBIC PEaKIIUU Ha OCIKH, (EpPMEHTHI, BATAMUHBI;

4. Habm0IaTh U BECTH TPAMOTHBIC 3aMCH HAOII0IAEMbIX SBJICHH;

5. MPOU3BOJUTH CPABHUTEIBHBIN aHAU3 MOJyYEHHBIX PE3yJIbTaTOB, AEIaTh BHIBOIbI.

Ipu uzyuenuu dannozo Kypca ydawuecs nouyyam 603MONCHOCMb 21y0JHce NO3SHAKOMUMCSL C:

1. cymHOCTBIO OMOXMMUU U MEIUITMHBI KaK HAYKH,

2. OCHOBHBIMHU JTamaMu OWOCHMHTE3a Oelka B JYKAPUOTHYECKOW KIIETKE — TPAHCKPHUIIUIO H
TPaHCIALHUIO;

3. peakiyei KJIeTOK Ha BO3/IeHCTBUE BPEIHBIX ()aKTOPOB CPEIbL;

4. 3aBUCHUMOCTBIO MTPOSBIICHHUS T€HOB OT YCIOBHI OKpYXaloIIei cpebl.

5. cTpoeHueM OHOJIOTUYECKHMX OOBEKTOB: KIETKH, T'€HOB M XpPOMOCOM, HEOPraHUYEeCKUX U
OpPraHMYECKUX BEIECTB KIIETKH,

6. mpoueccamu MeTadoIu3Ma.

Cojaep:xkaHue 3JIEKTUBHOI0 Kypca «buoxumusi»

BBenenue (2 yac).

buoxumus kak Hayka. Mcropust pazBuTus OuoxuMuu. Poyib OT€YECTBEHHBIX YYEHBIX B Pa3BUTUU
ouoxumun (pabotet A. . Hdanunesckoro, H. W. Jlynuna, A. H. baxa, B. A. Durensrapara, A. H.
benoszepckoro, A. C. Cniupuna, FO. A. OBunnnukoBa, B. 1. CkynaueBa u ap.). BzaumocBs3s Onoxumuu ¢
MOJIEKYJISIpHOM Onosorueit, 6Mopu3nKkoi 1 GHOOPraHNIECcKO XUMHUEH.

3HaueHue OMOXUMUU JUTSI Pa3BUTHUSI OMOJIOTHUH, METUIIUHBI, OMOTEXHOJIOTUH, CEIBCKOTO XO3sIICTBA,
TEeHETUKH M SKOJOTHH. MeTOo bl OMOXMMHYECKHUX HUCCIEA0BAHUN U UX XapaKTEePUCTHKA.

Boaa u eé poab B Omosiornvyeckux cucremax (3 1aca).

Bona B Omocdepe. B3anmMocBsi3p ABYX BOJHBIX CHUCTEM — BHYTPEHHEH CpeIbl OpPraHu3MOB H
MupoBoro okeana. Boga B ku3HM 4yenoBeka. PU3MKO-XMMHUYECKHUE CBOMCTBA BOJbl. DYHKIMU BOJBI B
KJieTke. PoJib BO/IbI B MOBPEXIEHUU KIETKH. Bblaenenre Boapl.

buorennbie 3jieMeHThI U UX coequHeHMs (8 yacoB).

Knaccudukamuss u pacnpocTpaHEHHOCTh XHMHUYECKHUX OJJIIEMEHTOB B OpPraHu3Me YeJIOBeKa.
Opranorensl. Metamibl )ku3HU. buorennsie aneMeHTsl. MakpoaneMeHnTsl. MukposnemeHTsl. ['omeocTas.
Bonopon u ero coeaunenus. @yHkimu Boabl. CBs3aHHas, cBoOOomHas Boja. CTpyKTypUpOBaHHas,
NECTPYKTYpUpOBaHHass  Boda. Isbkemas  Boja. JlucTwinupoBaHHash  BOJAA.YTJIEpPOJ U €ro
coequnenus.Okcun  yraepona (II). OOmennsiii MexanusMm. Kuciopon, cepa W UX COEOMHEHHS.
buonoruueckoe okucnenue. Ilepokcun Bomopona.A3zot, dochop u ux coeauHenus. Ammuax. OKcun



azota (I). Okcun azota (I1). Okcua azota (LL). Hurputel. Okcun azota (1V). Oxeun azora(V). Hurpatsi.
ATOMBI TaJOr€HOB U UX coeAuHEeHUs. OKUCINTEIbHO-BOCCTAHOBUTENBHBIE CBOWCTBA TaJIOT€HOB.
KucnoTHo-ocHOBHBIEC CBOHCTBA raioreHoB. KomruiekcooOpa3yromiye CBONCTBA rajJoreHOB.

Buoneoprannyeckass xumus u meauuuna (10 uacos).

duznosoruyecKas u [IaTOJIOTMYECKast poiib HEKOTOPbIX 3JIEMEHTOB B
opranusme.buoneoprannyeckass Xumus. XHUMHUYECKHE peakUuu B JKUBOM opraHusme. CoeauHEHUs
METaJJIOB B OpraHusMme dyenoBeka. CojepikaHuE METAUIOB B KOMIIOHEHTAX KPOBH 370pPOBOTO  YEJIOBEKA.
Haxoxnenne B  opranusme. Kanwii-uatpueBbiii  Hacoc. Pome  womoB K' wm Na* B
opraam3me. KomrmiekcooOpasoBanue Kamwsi ¢ gepMeHTaMu U cyoctpatamMu. CTpoeHUE MarHus W KaJIbIIHS.
Haxoxnenue B opranmsme. Poms monoB Mg?" u Ca?'B opranmsme.Kommiexcoo6pasoBanue MarHus 1
KasbIms.OcoOeHHOCTH KOMIUIEKCHBIX COCJMHEHWH, 00pa3yeMbIXx MeTaiamu. buonorndeckne
¢bynkuuumeramuionporenHoB.CTpoeHne MapraHna u MosmoOnaeHa. KommmekcooOpasoBanie MapraHima u
Mombnena. Haxoxaenue B opranusme. KomruiekcooOpasoBanue »xene3a w koOanbra. Haxoxnenue B
opranusme. CrpoeHue menu M uuHKa. Haxoxnenue B opraHuszme. Poib MOHOB Menu M LIMHKAaB
opranusme.KomrnekcooOpazoBanue Meau M 1uHKa.lloTpeOHOCTH OpraHm3Ma B HMOHAaX MEAM U IIMHKA.
OcHOBHbIE IPOSIBJICHUS HEJOCTATKA U M30BITKA KATUOHOB MEJIU U IIMHKA.

Pemenue 3a1a4 mo o61eil XuMHU ¢ MeIMKO-0HO0JIOTMYECKOIl HANIPABJIEHHOCTHIO (4 uaca).

KonunuectBo BemectBa. Mosb. Monsipaast macca. Ctpoenue saapa aroma. Heltponsl. IIpoToHBI
OnexTtponbl. M3oTonsl. Pemenune 3agau no teme « KonnuectBo BemectBa» U «CTpoeHUE aToMay.

Pemenue 3a1a4 o teme «IEKTPOITIU3.

MaccoBas nons snemeHTa B opmyine. Pacuersl mo xumuueckuMm ¢opmyiam. BeiBon Gpopmysist
XMUMHYECKOTO COETMHEHUS 110 N3BECTHBIM MACCOBBIM JIOJISIM 3JIEMEHTOB.

PactBopel. Macca pactBopa.O0BEM pacTBOopa. MaccoBass 7075 PACTBOPEHHOTO BEIIECTBA.
[InotHOCTE pacTtBOpa. MonsipHas koHueHTpanys. Pemenne 3amad mo teme « PactBopey. Pacuersl mo
YPaBHEHHUIO peaKkluu.

Xumus B IoMallHell anTedke (2 yaca).

JlekapcTBeHHBIE CcpelicTBa MEpBOM moMouIM.JIekapcTBEHHbIE CpEACTBA Uil NpUEMa BHYTPb.
JlexapcTBEHHBIE CPENICTBA ISl HAPYKHOTO MpuMeHeHus. [lepeBs3ounblii MaTepual, cpeacTBa OCTAaHOBKH
KpOBOTEUEHUSI.

O0pa3 Xu3HU M BpeHble NMPUBBIYKH (6 Yacos).

[ToaroroBka mpe3eHTaMii MO 3A0POBOMY O0pa3y Xu3HU. DakTopbl, BIMSIIONIME HA 3I0POBHE
YyeloBeKa. 3M0poBbIA 00pa3 ku3HU. [IpaBmiia 3mopoBoro oOpasza >KM3HHU. 3aHATHS (U3WYECKOU
KyJabTypoil. Paniuonanbnoe nutanue. Jlnunas ruruena. 3akanuBanue. OTKa3 OT BPEIHBIX MPUBBI-
YeK.

CocrtaB TabayHoro apiMa. MexaHuU3M JEHCTBUS HMKOTHHAa HA OpraHuW3M uYeloBeka. BnusHue
BEIIECTB Ta0ayHOro JbIMa Ha >KU3HEHHO BaXHBbIE CHUCTEMbl OPraHoB 4YelloBeKa. 3aboseBaHus,
BbI3bIBaeMbIe KypeHueM. [laccuBHoe kypeHue. Meto bl n30aBieHust OT TabauHOM 3aBUCUMOCTH.

JleiicTBue ankoroiis Ha opranusM. [laryOHoe BiMsHME alKOTOJISl HA CUCTEMbl OPraHOB YeJIOBEKa.
Ankoronu3mM M mpoOiembl, KOTOpble OH BbI3bIBaeT. Jlerpamanust imyHoctu. llepBas momous mpu
OTPABJICHUH AJIKOTOJIEM.

I'pynnbl HapkoTuueckux BemiecTB. Hapkomanus. ®dusmueckas 3aBUCUMOCTH OT HApKOTHUKOB.
['ybutenbHOE BIMSAHNE HAPKOTUYECKUX BEIIECTB HA OPraHU3M YeJIOBEKa.

B3aumocBs3b u perysinusi ooMeHa Beuects (1 4yac).

OOmue mnpeAcTaBIeHUST O B3aMMOCBS3M OOMEHa BellecTB B KieTke. [IoHSATHE O KIIOYEBBIX
MeTabonuTax. B3auMocBs3b O€IKOBOrO M HYKJIEMHOBOIO OOMEHA, 3HAUEHHUE PEryasTOPHBIX OEJKOB.
B3aumMocBs3b yriaeBoiHOro U 0enkoBoro ooMeHa. B3anMocBs3p 0OMeHa yriieBo10B U JIUIUIOB.

VYpoBHHM perynsauuu oOMeHa BELIeCTB: KJIETOYHBIH, OpraHn3MeHHbIH. OCHOBHBIE MeEXaHU3MbI
perynsuuu oOMeHa BellecTB B kiieTke. OpraHu3MeHHBIH YPOBEHb Perynsaiuu. [ opMOHaANbHAS PErymsIus
oOMeHa BeIIecTB.

Beakn (4 yaca).

Ponp GenkoB B mocTpoeHMH M (PYHKIIMOHUPOBAHUU >KHUBBIX CHCTEM. AMHUHOKHCIOTHBIM COCTaB
OenkoB. [loHsTHE O MPOTEHMHOTEHHBIX aMHUHOKHCIOTaX. Croco0 CBS3M aMUHOKHUCIOT B OEIKOBOM
mouekyine. [lentuapt. [IpupoaHbie nenTuabl (TIyTaTHOH, Ba30MPECCHH, YHKE(DATUHBI, YHIOPYHUHEI U Jp.),
uX (PU3MOJIOTHYECKOE 3HAUEHHE U UCIIOJIb30BaHUE B KaueCTBE MEAMLIMHCKUX MpernapaToB. XUMUYECKUI
CHHTE3 MENTHU/IOB 33JaHHOTO CTPOSHHSI U BO3MOXKHOCTH UX IpuMeHeHus. CTpyKTypa OElIKOBBIX MOJIEKY.

[TepBuunas cTpykTypa OenkoB. [IpHHIUIIBI 1 METOABI ONIPEIEICHUs IEPBUYHOM CTPYKTYpPHI OenKa.
ABTOMaTHYECKHME M MOJIEKYJISIPHO-TEHETUUYECKUE METOAbl ONPEICICHUS IEPBUYHON CTPYKTYpPHI.
KomnbioTepHble OaHKHM JaHHBIX O TEPBHUYHON CTPYKTYpe O€NKOB. DBOJIOIUS MEPBUYHON CTPYKTYpHI



O€JKOB.

Bropuunas ctpykrypsl OenkoB. CBsi3b NEpBUYHOW M BTOPUYHOM CTPYKTYp OEITKOBOI MOJIEKYIIHI.
Knaccugukanust 6eIKOB MO 3J€MEHTaM BTOPUYHOU CTPYKTYpHI. JIOMEHHBIM NPUHIMIT CTPYKTYPHOMH
opranuzaiun  OenkoB. [loHSATHE O CTPYKTYpHBIX H (YHKIMOHAJIBHBIX JOMEHaxX (Ha TpUMepe
MMMYHOTJIOOYJIMHOB M KaTAIMTHYECKU aKTHUBHBIX OCJIKOB).

Tpernunast crpykrypa OenkoB. Tumbl cBs3el, 00eCHEUMBAIONIUX TOJIEPKAHUE TPETHUYHON
CTPYKTYpBL. JIMHAMUYHOCTH TPETUYHOH CTPYKTypbl OenkoB. IIpernckazanue NPOCTPAHCTBEHHOTO
CTpOCHUs OEIKOB UCXO/S U3 UX EPBUYHOM CTPYKTYPHI.

YerBepTuuHast CTpyKTypa OenkoB. KOHKpETHbIE NpUMeEpbl YETBEPTUYHOW CTPYKTYpHI OEIIKOB
(reMornI00WH, JTAKTAaTACTHAPOTECHA3a, KaTajgas3a u JIp.).

Homenknatypa wu xmaccudukanus OenkoB. DyHKOMOHambHas Kiaccudukanuss OEKOB H
XapaKTepUCTUKA OTAEIbHBIX TIPYII: CTPYKTYPHBIX, COKPATHTEJIbHBIX, 3alUTHBIX, TOKCHUYECKUX,
pPELENTOPHBIX M PEryISATOpHBIX. benkum  (METaJUIOTMOHEWMHBI, TIeMOrJIo0OMH MW JAp.)  Kak
JIETOKCUKaHTBIKCEHOOMOTUKOB B OpraHU3Me.

®epmenThl (4 yaca).

Pa3HooOpa3ue KaTaquTHYECKH aKTUBHBIX MOJIEKys. KaTanuThyecku akTHBHbBIE OENKHU (SH3UMBI),
karanutuuecku aktuBHele PHK (pubo3umbl), KaTaquTUYEeCKM aKTHUBHbIE aHTUTeNa (ab3uMBbI).
Karanutnueckas @ynkuust 6enkoB. Paznuuus B cBoiicTBax ()EpMEHTOB M KaTaJIM3aTOPOB MHOM MPUPOJIBI.
Crneuuduuynocty neiictBust ¢epmentoB. Ponp orteuectBeHHbix yuenbix (M. II. IlaBmos, A. E.
Bbpaynmreitn, [1. A. DHrenbrapaT U Ap.) B pa3BUTHU H3UMOJIOTMH. DEepMEHThl MOHOMEDHI (TPHUIICHH,
JU30IIMM) UM MYJIbTHUMEpHl (TiayTaTHOH-penykTasa). [lonstue o kodepmenrax. KodepmeHThl —
nepeHocuyrku Bojaopoaa u aekrpoHoB (HAJ, HAL®, ®AJ]), u aromusix rpynn (AT, kopepMeHT-A,
HA®-caxapa).

MHuoxecTBeHHbIE (POpMBI (hepMEHTOB U UX (DYHKIIMOHATHHOE 3HAYCHUE. 3HAYCHHE WCCIICIOBAHUS
MHO>KECTBEHHBIX (GopM (GepMEeHTOB JUIsl MenuiuHbl. Mexanusm neiictBust QepmenToB. depmeHT-
cyOCTpaTHblE KOMIUJIEKChl. AKTHBAaTOpbl U WHTUOUTOPHI (epMEHTOB. BnusHue KCEeHOOMOTHKOB Ha
AKTUBHOCTH (DEPMEHTOB.

Homenknarypa u knaccudukanus pepmeaToB. [IpunaIuner kiaccupukamnum GepMeHTOB.

[IpoMmblIlIEHHOE TMOJY4YEHHUE U NMPAKTHUECKOE HCIOJb30BaHHE (QepMeHTOB. MMMOOMIM30BaHHBIE
(dbepmenThl. [lepCreKTUBBI MPAKTHYECKOTO HCIOJIB30BaHUS PUOO3UMOB W a03UMOB 1jisi OOpBOBI ¢
3a00JI€BaHUSIMHU YEJIOBEKA.

BurtamMuHBI M HEKOTOPbBIE APyrue OM0JI0rHYeCKH aKTUBHbIE coequHeHus (3 yaca).

Hcropus OTKpBITUS BHUTaMHUHOB. POJb BUTaMHMHOB B IIMTAHWM 4YEJIOBEKA M JKUBOTHBIX.
ABUTaMHUHO3bI, THIIOBUTAMUHO3bI, TUIIEPBUTAMUHO3bI. COOTHOLIIEHNE BUTAMUHOB U KO(EPMEHTOB.

XKupopactBoprmble BuTaMuHbl. Butamuu A u ero ydyactue B 3putesnbHoM akte. Buramunsl D, K u
E u ux posp B obmene BemiecTB. BomopactBopuMbie BuTamuHbl. Butamuubel Bi, Bz, Bs, Bs, Bi, ux
3HaveHHe B oOMeHe BemecTB. Butamun C (ackopOMHOBAsI KHCIIOTA).

PazHooOpa3ue 6M0I0ruyecky aKTUBHBIX COEIMHEHNI: aHTUBUTAMUHbBI, aHTUOMOTHKH, (UTOHLIUIBL,
repouLuabl, 1eQOIMAHTHI, POCTOBBIE BEIIECTBA (BayKHEHIINE TPEICTABUTENN U MEXaHU3MbI JCHCTBUS).

HykJienHOBBIE KHCJIOTHI M X 00MeH (4 1aca).

HcTopus OTKPBITUS U U3Yy4EHUS HYKJIEUHOBBIX KHUCJIOT, UX XMMHUYECKUH COCTaB. XapaKTEpUCTHKA
IIyPUHOBBIX W INHUPUMHUAMHOBBIX OCHOBAHMM, BXOJAIIMX B COCTaB HYKJIEMHOBBIX KHCIOT. J[Ba Tuma
HYKJIEMHOBBIX KUCJOT: Ae3okcupubonykiennoBas kucnora (IHK) u pubonyknennonas kucnora (PHK).
Paznuuns mexay IHK u PHK no cocraBy riaBHBIX a30TUCTBIX OCHOBAHHM, MEHTO3aM, MOJIEKYJISIPHON
Macce, JOKaJIU3aluy B KieTke U GyHKIusAM. LleHTpanbHblil nocTynaTt MojekynsapHoi 6uonorun: JJHK —
PHK — Genok u ero pa3sutue.

Crpyxrypa u ¢pyakuun JJHK. Conepxxanne IHK B opranusme u nokanusanus ee B KieTke (s1po,
mutoxouapun). Ilepsuunas crpykrypa JIHK. Ilpoekt «I'enom uenoBeka». Bropuunas crpykrypa JJHK
(mozens [x. Yorcona u ®@. Kpuka). [Tonumopdusm sropuunoit crpykrypsl JHK (A, B, C u Z-popmsl
JHK). Tpernunas ctpykrypa JIHK. Csepxcnupanuzamus JIHK. M30bITOYHOCTP M KOMIIAKTHOCTh
mounekyn /JHK. Crpoenne xpomaruHa.

Myrauuu B JIHK u dakropsl, ux Bei3siBatonue. Penapamus crpykrypsl JJHK u ee 3Hauenue s
coxpanenus BunoB. HacnenctBennsie 3aboneBanusi. PHK, ux knaccudukanus (TPHK, pPHK, MPHK).
®epmentsl (PHK-nonumepasa, JIHK-nonumepasa, JIHK-nurasza) u 6enkoBbie pakToOphl, yUaCTBYIOIIUE B
permukaruu JIHK. O6paTHast TpaHCKpUIIUS U €€ 3HAUe€HHUe Ul CYIeCTBOBaHMS BUPYCOB (Ha mpumepe
BHUpYyCa MMMYHOJE(UIMTA YeJOBeKa U BUPYCOB TPHIINA) U BHYTPUTCHOMHBIX nepecTpoek. [lonarue o
MIOABMKHBIX TEHETUYECKUX AIEMEHTAX U UX 3HAYEHUH IS SBOJIIOLIMY T€HOMOB.



[TonsTHe O reHeTHYecKOW WHXKeHepuu. [[pHHIUIIBI U CTpAaTEerul MOJEKYISIPHOTO KJIOHWPOBAHHSL.
JloCcTHKEHHS U IePCTIEKTUBBI MOJICKYIISIPHON OMOTEXHOJIOTHH.

Pacnan u 6mocunTe3 6esikoB (3 yaca).

Pacnag OenkoB. DepMEHTBI, OCYIIECTBIISIONIME pacman OenkoB. MeTaboau3M aMHHOKHCIIOT.
Koneunble mpoaykTel pacmaga OCENKOB W IIYTH CBS3bIBaHHWS aMMuaka B opranusme. llytu
HOBOOOpPA30BaHUS aMHUHOKHUCJIOT. AKTHBHUPOBaHHME aMUHOKHCIOT (cuHTe3 amuHoarmi-TPHK).
B03MOXHOCTB TIEpenporpaMMHUPOBAHFS TPAHCIISIINH.

Kon OenkoBoro cunTte3a. Mcropust ero oTkpeitus; pabotet M. Hupenbepra, C. Ougoa, X. T.
Kopans! u ap.

YrieBoabl u ux 00MeH (4 yaca).

Knaccugukanus yrinesonos. IIpocteie yrineBoasl (MOHOCAXapuIpl) U UX MpencTaBuTenn (puodosa,
III0K03a, (pykTo3a, ramakro3a). CroxHble yriaeBonabl. Jlucaxapuusl (caxaposa, JaKTO3a, MalbTO3a).
[Tonucaxapuapl, UX CTPYKTypa W MPeACTaBUTENN (IJIMKOTCH, KpaxMmall, KieTdarka, XUTuH). DyHKIUU
YIII€BOJIOB (PHEPreTHUECKas, MeTaboIn4YecKas, pelenTopHas U JAp.). | TMKONPOTEHHBI KaK JeTePMHHAHTHI
TPYIIT KPOBH.

O6wmen yraeBooB. [lyrtu pacnaga nonucaxapunoB. OOMeH MUPOBUHOTPATHON KUCIOTHI. [ THKOIN3.
CrnuproBoe OposkeHue. JleficTBue 53TaHOJIa Ha oOpraHusM uyesoBeka. llomudepMeHTHBIN KoMILIeKe
OKHUCJIUTEITFHOTOJICKAPOOKCHITUPOBAHUS  MTHPOBUHOTPATHOW KHUCIHOTHL. L[ukim  TpukapOOHOBBIX U
JTUKapOOHOBBIX KUCIIOT, €r0 3HAaYeHHE B OOMEHE BEIIECTB M 00ECIICYCHUH OpraHu3Ma SHEPTHEH.

buocunres yrimeBomoB. IloHsiTHE O TIEPBHYHOM OHMOCHHTE3€ YIiIeBOJOB. [ IIIOKOHEOTEHEs.
BrocuHTE3 0NHMT0- U MoJIMcaxapuaoB.

JIunuasl U ux oo6MeH (3 yaca).

OOmas xapaktepucThka W kiaccuukamus aumuaoB. CTpykrypa ¥ (QyHKIUU JTUNUAOB. Poib
JUTUIOB B TOCTPOCHUN OMOJIOTHYecKHX MeMOpaH. CTpyKTypa B (QYHKIIUN JTHITOTTPOTEHHOB.

O6men xupoB. Pacag xupoB U (3-OKHCIICHHE BBICIIMX JKUPHBIX KUACIOT. IMOKCUIEBBIN LUK U
€ro poJib BO B3aUMOCBSI3M OOMEHA JIMIIUJOB M YIJIEBOJOB. MeXaHW3M OHMOCHHTE3a BBICIINX JKHPHBIX
kucnot. buocunres tpurmmnepunos. Hapymenus B oOmMeHe xupoB. O>KMpeHUe U ero NpUIrHBL

Bocku, ux crtpoenue, (GyHKUMM M TpeICTaBUTENU (CIepMaleT, MYeNuHbli Bock). CTepuabl.
Creponbl (xomecTtepon, sprocrepos u ap.). CTpykrypa W GYHKIIMHA CTEPOHMIOB (XOJeBas KHCIIOTA,
crepouiabie TopMoHbl). Dochomumnuasl. buonorndeckas posib Gocoaunuaos.

Bbuojsornveckoe oxuciienue u cuHte3 AT® (4 yaca).

Hctopuss u3ydeHHs TPOIECCOB OMOJIOTMYECKOTO OKuciaeHus. PaszHooOpasue ¢epmMeHTOB
OMOJIOTUYECKOTO OKUCIICHHUS.

CucreMbl MUKPOCOMAJIBHOTO OKUCJeHHs B KieTke. CynepoKcuIaucMyTas3a, KaTana3a U UX pojb B
3alUTEe OpraHru3Ma OT aKTUBHBIX (POPM KUCIOPOJa.

Comnpsbkenne  okucieHus ¢ ¢pochopunupoBanuem. CyOctpatHoedochopunmpoBanne u
bochopunrpoBaHre Ha ypOBHE JIEKTPOHHO-TpaHCIOpTHON 1enu. [loHsTre o compsararomieit memOpane
MUTOXOHJIPUH.

I'opMonbI 1 X poJib B 00MeHe BemecTB (4 yaca).

Knaccudukarnus ropmonoB. CTepouHble TOpMOHbI. MeXaHu3M JAeUCTBUS CTEPOUIHBIX TOPMOHOB.
[lentuanbie TOpMOHBI. XapakTepUCTUKA WMHCYJIMHA, TOPMOHAa pOCTa, THUPEOTPONHMHA, TacTpUHA,
Ba3oNpeccHHa. MexaHu3M JeHCTBUS MENTHUIHBIX TOPMOHOB (Ha MpHUMeEpe IIIOKareHa M WHCYJIMHA).
CaxapHblif 1nabeT u ero BUIbIL.

[Ipoune TOpPMOHBI (aapeHAINH, AyKCUH, T'MOOEpEeIMHBI, IUTOKWUHUHBI, MPOCTArJIaHIUHBI), UX
CTpYKTypa M MeXaHu3M jedcTBusa. Pummsunr-daxktopsl ropmoHoB. Heliporopmonsl (SHIOpGUHBI U
sHKe(anuubl). [[pumeHeHne ropMOHOB B METUITMHE.

ITpo6.ieMbl OnoxumMuyeckoii 3xoorun. (1 yac).

DKOJOr0-0MOXUMHUYECKHE B3aMMOJICHCTBHS C Y4acTHEM Pa3UYHbIX TPYII opranu3moB. [luiieBsie
JeTepre’Thl U aHTu(uIaHThl. [IumieBble aTTpakTaHThl U CTUMYJISATOPHL. HakomieHne U MCHoJb30BaHUE
KUBOTHBIMU BTOPUYHBIX META0OJIUTOB pacTeHUN. AHTPOTIOTeHHbIE OMOAKTUBHBIE BEIIECTBA M MPOOIEMBI
XMUMHYECKOTO 3arpsi3HEHUS OnocQepsl.

TemaTu4eckoe NIAaHMPOBaAHUE

Paspen, Tema

KoanuyecTBo 4acoB

BBenenue 2
Bona u €€ posb B OMOJIOTHYECKIX CHCTEMAax 3
buoreHHbie 31eMEHTHI U UX COCAUHCHUS 8




BI/IOHeOpFaHI/I‘IGCKaH XUMHUA 1 MCAUIIMHA

=
o

Pemenue 3a1a4 o o0miet XMMUU ¢ MEJMKO-OMOJIOTHYECKON HAPABICHHOCTHIO

XUMUSA B IOMAaIIHEN allTeyKe

OO0pa3 KU3HU U BpeIHBIC MPHUBBIYKH

B3anMocBs3b 1 peryssinys 0OMeHa BEIEeCTB.

benku

DepMEHTBI

ButamMuus 1 HCKOTOPBLIC IPYTHC OMOJIOTUYECKH aKTHUBHEBIE COCAUMHECHUA

HYKJICI/IHOBI)IC KHCJIOTEI X X OOMEH.

Pacnag u OnocunTe3 OEIKOB

VYrieBoasl U X 0OMeH

Jlunuael 1 uxX oOMeH.

buogornueckoe okucienue u cuares ATD

["opMOHBI 1 UX poJib B 0OMEHE BEIIECTB.

[Tpo6seMbl OMOXUMUYECKON IKOJIOTHH.

RPINNARRWPRIWRERA R RPOOINA

KaﬂeHIlapHO- TEMATHIECCKOE IIJIAHUPOBAHUE

Ipunoxenue Nel

No Jara OcHoOBHBIE BH/bI
m\n HaumeHnoBaHue pa3aeja u TeM NpoBeAeH  IeATeIbHOCTH YUAIIHUXCS
ust
BBenenue (2 yaca)

1. buoxumus xak Hayka. Hcropms paszButusa 02.09 3uauenne — Ouoxumum s
OHMOXUMMUH. pa3BUTHS OMOJIOTHH, METUIIHHEI,

2. BuauyeHwue OMOXUMHUH. Mertonst  07.09 6“°TfXH°H°rHH’ CCIBEKOTO

o XO3sUCTBA TCHECTUKU u
OMOXMMHYCCKUX HCCIICTOBAHNN ’
9KOJIOTHH. Meronsi
OMOXMMHUYECKUX MCCIIECIOBAHUNA
1 UX XapaKTEpHUCTHKA.
Bora u e€é poab B OHOJOTrHYECKHX
cucremax (3 uaca)

3. Boxa B 6uocdepe. Boia B )KHM3HU KHBBIX 09.09  Oynkuwuu BozsI B KiIeTKe. Poib
OpraHu3MoB BO/JIbI B ITOBPEKACHNU KIICTKH.

4. OU3NKO-XMMHUYECKHE CBOMCTBA BOIBI 1409  Bblaenenue BozbL
Boja B ki1eTKe U opraHu3mMe 16.09
BuoreHnble 31eMEeHTBI M UX COeTHHEHHS
(8 yacoB)

6. Knaccudukanus u pacnpoCcTpaHEHHOCTh 21.09 Ha ocHoBammm  crpoeHus
XUMHUYECKHUX JIEMEHTOB B OpTaHH3MeE pToMa  GHOTGHHRIX  SIEMEHTOR
YeloBeKa TIPEAIIOIIOXKECHNE (6] BO3MOXHBIX

- XHUMHIYISCKIX CBOICTBAX,

7. |Boopoa M €ro CoeMHEHUs. 23.09  pusmonormueckoit  ponm s

8. [Tlpocreiimme criocoObl OUUCTKH BOJIBI U3 28.09  opranmsma. KapOGokcuremornoOuH.
[IPUPOHBIX HCTOYHUKOB OKCHT'eMOTJIO0OHH. I'mokcws.

: T'vnepokcns. Dusnonornyeckast poib

9. |Yruepon u ero coeAvHEHUsI. 30.09  |cepr. Jesumdmmmpyiomme caoiictea

10. Kucnopon, cepa 1 UX COSAUHEHHUS. 05.10  [cepsL ®mronorvyeckas  polb

11. A3ot, hocdop 1 UX COeTUHECHHUS. 07.10  (hocdopa. Buogormieckas pory u

12 IMPUMCHCHUC TraJIOr€HOB 158 nux

. /ATOMBI TaJIOTEHOB W MX COCIMHEHMS. 12.10 | oenunennii B Menmse.
13. |0600menune 3nanuii «buorennsie seMenThl |  14.10  CocraBieHne cxeM KpyroBopoToB

1 UX COCIUHCHU).

OHMOTeHHBIX AJIEMEHTOB B ITPUPOJIE.
Kpyrosopor Boxel B
npupoae.Kpyrosopor yriepoaa B
npupone. KpyroBopor kucnoposa B



14.

15.
16.
17.
18.
19.
20.
21.

22.
23.

24.

25.

26.

217.

28.
29.

30.
31.
32.
33.
34.

Buoneoprannyeckass XuMus U MeIMIUHA
(10 yacoB)

du3noIoruyecKas v narojaoruyeckas poJib
HEKOTOPBIX DJIEMEHTOB B OpPTaHU3ME.

Hartpuit n xanuii.

Marsuit ¥ KaJIbIHi.

XuMUs HOHOB d-METaJUIOB B OPraHU3ME.
[ToryueHue KOMIUIEKCHBIX COCTUHEHUM.
Maprasen 1 MOJTuO/IEH.

Kenezo u koOanbT.

W3yuenue cocraBa mpenapara
«Depporuiekc.

Menb ¥ LIUHK.

O06001IeHre 3HAHWI 10 pa3aety
«broHeopraHuveckast XUMUS ¥ METUITITHAY.

Pernenue 3axa4 nmo oomeii XuMHuM ¢
MeINKO-010J0rnuecKoi
HanpaBJIeHHOCTHIO (4 yaca)
Pemrenne 3amau no reMme « Kommuectso
BemiecTBay U « CTPOCHHE aTOMay.

Pemenue 3anau Ha BbIBOJ (hOpMYT U
pacueTsl 1o Gopmyiam.

Pemenne 3aJa4 110 TeME ((SJ'ICKTPOJII/IS».

Pemenune 3anau o teme « PactBopbi».
Pacyersl 0 ypaBHEHHUIO PEAKIIHH.

XuMus B JoMalIHeill anTedyke (2 yaca)
JlexapcTBEeHHBIC CpeACTBA MEPBOM TTOMOIIIH.

W3yueHne CBOMCTB CAIMLIMIIOBOM U
AL TWICAINLUIOBOU KHCIIOT».

OO0pa3 W3HH M BpeHbIe NMPHUBBIYKH (6
4acoB)

310pOBBIit 00pa3 KU3HHU.

TabakokypeHne 1 HUKOTHHOMAaHUSI.
AJIKOTOJIb ¥ aJIKOTOJIU3M.

HapkoTuku u HapKOMaHHSL.

Cemunap Ha TeMy «O0pa3 >KU3HU U
BpEIIHBIC MPHUBBIUKI

19.10

21.10
09.11
11.11
16.11
18.11
23.11
25.11

30.11
02.12

07.12

09.12

14.12

16.12

21.12
23.12

28.12
11.01
13.01
18.01
20.01

npupoae. Kpyrosopot cepst B
npupone. Kpyrosopor azora B
npuponae.Kpyrosopor dochopa B
pHpoIe.

[Ipenapatbl KaJius U HATPUS,
MIPUMEHSIEMBIE B METUITMHCKON
npaktuke. [Ipenapatsl Mmaruus u
KaJIBIIUS, IPUMEHSIEMBIC B
MEJIMIIMHCKON MPaKTHKE.
IIpenapatsl Maprasua,
MIPUMEHSIEMBIE B METUITMHCKON
npaktuke. [Ipenaparsl xene3a u
KoOasbTa, MpUMEHsIEMbIE B
MEJIMIIMHCKON MPaKTHKE.
IIpenapatsl Meny U LIWHKA,
MIPUMEHSIEMBIE B METUITMHCKON
MIPaKTHKE.

BrisgBienne HenocTaTka U
M30BITKA MOHOB METAJJIOB HA
OpraHK3M YeJIOBEKa.
ITorpeOHOCTE OpraHu3Ma B HOHAX
K" u Na*. OcHoBHbIE
TIPOSIBJICHUS HEZOCTATKA U
M30BITKA KATHOHOB KaJIHs U
HaTpHsl.

MaccoBas 1051 3JIEMEHTA B
dhopmyie. Pacuersl o
XUMHYeCKUM dopmynam. Berson
(hopMyITBI XHMHYECKOT'O
COEIMHEHUS TT0 N3BECTHBIM
MaCCOBBIM JIOJISIM DJIEMEHTOB.

JlexapcTBeHHBIE CpeAcTBa
epBOn
nomouiu.JIekapcTBeHHbIE
CpeACTBa Ul IpUeMa BHYTPb.
JlekapcTBEeHHBIE CpPEACTBA AJIS
Hapy>KHOT'O IPUMEHEHUSI.
IlepeBsi30uHbIiA MaTepua,
CpEACTBAa OCTAaHOBKH
KPOBOTEUEHHUSI.

JleticTBue ajakoross Ha
opranm3m. [laryObHoe BrusiHuE
AJIKOTOJI HA CUCTEMBI OPTaHOB
YeJI0BCKa. AJIKOTOJIM3M U
POOIIEMBI, KOTOPHIE OH
BEI3bIBacCT. Jlerpananus
nuyHocTy. [lepBas moMorp npu



35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.
46.

47.
48.
49.

50.

B3aumocBsi3b U peryJsiniusi 00MeHa
BemecTB (1 yac)

OO111Ke MpeaCTaBICHHS O B3aUMOCBSI3U
0OMEHa BEIIECTB B KJICTKE.

beaku (4 yaca)

benku. CocraB, knaccudukamms. Ou3nKo-
XUMUYECKHE CBOMCTBA M (DYHKIINU OEIKOB.
[Tentuael. [IpupoaHbie nenTuabl, UxX
(u3N0I0rNuecKoe 3HaUCHHE.

PazneneHrie aMHHOKHCIOT METOIOM
pacnpenenuTenbHONl Xpomarorpaduu Ha
Oymare

[IpuroroBnenue pacTBopa 0enka (SUYHOTO
anbOyMHHA).

®epmenThl (4 yaca)

®depmenTrl. CBoOMCTBA (HEPMEHTOB.
CymHocTh (hepMEHTATUBHOTO KaTan3a.
®epMenTsl. [IpriMeHeHne B METUIIMHE,
MEXaHU3M JIeUCcTBUA. 3HaUYeHUE (EepPMEHTOB
B 0OMEHE BEIECTB B OpraHu3Me.
CpaBHUTEBbHBIN aHATU3 MPOIYKTOB
KHCJIOTHOTO U (pepMEHTATUBHOTO THAPOJIN3A
JU- U MIOJIMCAaXapuI0B

Bnusinue Ha akTUBHOCTH (DEPMEHTOB
Temneparypsl, pH, akTuBaTopoB u
WHTHOUTOPOB

BuramuHbI U HEKOTOpBIE Apyrue
0MOJIOrMYecKH AKTHMBHbIE coeluHeHusI (3
yaca)

Buramunsl. Kiaccugukanys BUTaMHUHOB.
VYyactue BUTAaMUHOB B OOMEHE BEIECTB.
KauecTBeHHbIE peakliii HA BATAMUHBI
Pa3HooOpa3ue 6M0IOrN4eCcKH aKTUBHBIX
COEeIMHEHUN

HyxsemHoBbI€ KHCJIOTHI M X 00MeH (4 1)
Hyxnennossie kuciotel. Knaccudukanus.
JIHK, PHK pa3nuuHbiX BUIOB.
Brigenenue puboHYKICONPOTENHOB U3
JPOKIKEN

KauectBenHOC OMIPEACIICHUC ITPOAYKTOB
TUAapoJIn3a pI/IGOHyKJICOHpOTCI/IHOB

25.01

27.01

01.02

03.02

08.02

10.02

15.02

17.02

20.02

24.02

01.03
03.03

10.03
15.03
17.03

29.03

OTPaBJICHUU AJIKOT'OJICM.

ITonsrue 0 KJIFOYEBBIX
MeTaboauTaXx. B3auMocBsI3b
0OEJIKOBOTO U HYKJIEHMHOBOIO
oOMeHa, 3HAYEHUE

peryasTOPHBIX OEITKOB

Ponp GenkoB B MOCTPOCHUH U
(hYHKITMOHUPOBAHUH JKUBBIX
cucTeM. AMUHOKHUCIIOTHBIN
coctaB Oenkos. ITonsTue o
MIPOTEHMHOT €HHBIX
aMHUHOKHCJIOTaxX. benku
(MEeTaJTTOTHOHEUHBI,
reMOTJIOOWH | JIp.) KaK
JIETOKCHUKAHTBIKCEHOOMOTHKOB B
OpraHusMme.

PazHooOpazne  KaTaaUTHYCCKU
aKTUBHBIX  MoJjekyin.  Kara-
JUTHYECKH  aKTHBHBIC  OCIKH
(?H3UMBI), KAaTAJUTHYECKH aK-
tueHeie  PHK  (pubo3umbr),
KaTaJUTUYECKH aKTHBHbBIE aHTH-
tenma (ad3umer). KatamuTuaeckas
¢yHkuus OenkoB. Pasnmuums B
CBOMCTBax hepmeHTOB u
KaTaJn3aTOPOB HMHOW TPHPOJIBI.
CrnenupuIHoCTh JIEHACTBUSA
(hepMeHTOB.

Hcroprst OTKPBITHSI BATAMHHOB.
Ponb BUTAaMHHOB B TUTAHUH
JEeIOBEKA U SKMBOTHBIX.
ABUTaMHHO3HI,
TUIIOBUTAMUHO3EI,
TUTIEPBUTAMIHO3BI.
CoOTHOIIICH € BUTAMUHOB H

KO EepMEHTOB.

HcTopust OTKPBITHS U U3YYCHHUS
HYKJICMHOBBIX KHCJIOT, UX
XUMHYECKUH COCTaB.
XapaKkTepuCTHKA MYPUHOBBIX
MUPUMUTUHOBBIX OCHOBAHUIA,
BXOJISAIINX B COCTAB
HYKJICMHOBBIX KUCIOT. J[Ba THna
HYKJIGHHOBBIX KHCIIOT:
JI€30KCUPUOOHYKIEHHOBAS
kuciota (JJHK) u
pHOOHYKIIEMHOBAS KHCIIO0TA
(PHK).ITonsiTre 0 reHeTH4ECKOM
uxeHepud. [IpUHIUATBL U
CTpaTEruu MOJEKYIISPHOTO



51.

52.

53.

54.

55.

56.

S7.

58.

59.

60.

61.

Pacnan u 6mocunTe3 6eK0B (3 )

Pacniag u 6uocunrtes 6enkoB. DepMeHTHI,
OCYIIIECTBIISIONINE paciaj] OSIKOB.
3H3I/IM21TH‘I€CKHﬁ MCETO/ BBIACIICHUA U
KOJIMYCCTBCHHOI'O OHpGIIeJICHI/Iﬂ MOYCBUHBI.
Kon 6enkoBoro cuate3a. OcoOOEHHOCTH
TCHETUYCCKOTO KOIa MUTOXOHPUN U
XJIOPOTLIACTOB.

YrieBoabl 4 ux o0MeH (4 4)
Knaccudukanus yrinesoos. [lonucaxapusl,
WX CTPYKTYypa U MpeACcTaBUTENN

O6men yrineBooB. ['miukonu3. CnuproBoe
OpoKeHHeE.

CornocTaBieHre CTPYKTYpPBI IIMKOTE€HA U
Kpaxmala.

KadecTBeHHbIE peaKkLUU Ha YTIEBObI.

Jlunuabl 1 ux oomeH (4 1)
JIunmuapl. buonornyeckoe 3HadYeHHE

OOmeH xupos. Hapymienust B oOMeHe
KHUPOB. OKUPEHUE U ero IPUYHHBL
Bocku, ux crpoenue, GQyHKIUHN U
npeacraButend. CTpykTypa U pyHKIUU
CTEPOHJIOB.

['uaposu3 )KUpoB Mo ASHCTBUEM JIMTIA3HI.
BrnusiHue jxenu Ha aKTUBHOCTD JIUTA3bI.

31.03

05.04

07.04

12.04

14.04

19.04

21.04

26.04

28.04

05.05

12.05

KJIOHUPOBaHUs. JIOCTHIKECHUS U
MEPCIIEKTUBBI MOJICKYJISIPHOM
OMOTEXHOJIOINH.

Pacnan 6enkoB. depMeHTHI,
OCYLIECTBIISIIOLINE PacHal
OenkoB. Metabonu3m
aMUHOKUCIIOT. KoHneunsie
MPOIYKTHI pacraja OenKoB 1
ITYyTU CBA3bIBAHUA aMMUAKa B
opranusme. Ilytu
HOBOOOPa30BaHUS aMUHOKHUCIIOT.
AKTHUBHPOBaHNE aMHUHOKHCIIOT
(cunrte3 amuHoauniI-TPHK).
Bo3moxHOCTE
nepenporpaMMUPOBaHUS TPAHC-
nsimd. Kop 6enkoBoro cuHTesa.
Wctopust ero oTKpBITHS;, pabOThI
M. Hupenobepra, C. Ouoa, X. I'.
Kopasns! u 1ip.

Krnaccudukanus yrieBoaos.
IIpocTsie yrieBoap! (MOHO-
caxapuibl) U UX MPEACTaBUTEIN
(pubo3a, TII0K03a, PPYKTO3a,
rajgakto3a). CloxHbIe
yrieBobl. Jlucaxapusi
(caxapo3sa, JJaKT03a, MaJbTO3a).
ITommucaxapumpl, UX CTPYKTypa U
MIpeCTaBUTEN! (TTTUKOTEH,
Kpaxmall, KIeT4aTKa, XUTHH).
DyHKIIMYU YTIEBOJ0B
(?HEpreTIIecKas,
MeTaboIIIecKas, perenTopHas
U ap.). | TIKOmpoTenHbI Kak
JIETepPMUHAHTHI TPYIIT KPOBH.
Iuxn TpuKapOOHOBBIX U
JTUKapOOHOBBIX KHCIIOT, €ro
3HaYeHHNe B 0OMEHE BEIECTB U
obOecITeueHNN OpraHu3Ma
sHeprueil. buocuHTes yrieBonos.
IlonsiTHE O IEPBUYHOM
OMOCHHTE3€E YTIEBOIOB.
I'mroxoneorenes. buocunres
OJIUTO- Y TIOJIMCAaXapHJIOB.

OO0mmas xapakTepucTrKa 1
KIIaCCH(MKAIIVS JIUITH]IOB.
Crtpykrypa u (GyHKIHU JHIAIOB.
Poub nmunmoB B mocTpoeHuu
OMoNIOrnYecKuX MeMOpaH.
Crtpykrypa u GyHKIHN
JUTIOTTPOTEHHOB.

OO0OmeH xupoB. Pacniaz »upoB u
(3-okucCIeHNE BBICITUX KUPHBIX
KUCJIOT. I TMOKCHIICBEIN IIUKII U
€ro poJib BO B3aUMOCBSI3H
oOMeHa JIUTIHJIOB U YTIIEBOIOB.
MexaHu3M OMOCHHTE3A BBICIINX
JKUPHBIX KACIOT. bruocunTes
Tpuraunepunos. Hapymenus B



buoJsiornueckoe okuciieHue u cuare3 AT®D
(2 1)

62. PazHooOpa3ue pepMEeHTOB OHOIOTHYECKOTO 17.05
OKHCJICHUSL.

63. Ctpoenue nporoHHOUAT®a3er u BepostHbie | 19.05
MeXaHu3Mbl cuaTe3a ATO

T'opMoHBI 1 X POJIb B 00MeHe BellecTB
(2 v)

64. Knaccudukarys ropMOHOB. MexaHH3M 24.05
JEWCTBUS CTEPOUTHBIX TOPMOHOB.

65. (CaxapHbIif qabeT U ero BUIbL. PHM3uHr- 26.05
(hakTOpbl TOPMOHOB

Ipo6aembl GuoxumMuueckoii 3xkoaorum (1
4)
66. Cemunap na remy «IIpoGiembl 31.05
OHMOXUMHYECKOM DKOJIOTHI

obmeHe kupoB. OKUPEHUE U €T0
NpUYUHBL BockH, MX cTpoeHHe.

Hcropus usydyeHus mpoueccoB
OMOOrMYECKOr0 OKUCIICHHSL.
Pasnoobpasue hepmMeHTOB
OHMOOrMYECKOr0 OKUCIICHHSL.
CornpsiKeHIEe OKUCICHUS C
dhochopunuposanuem. Cyo-
ctpatHoe( ochOpPHIINPOBAHUE U
(dhochoprmpoBaHue Ha ypOBHE
3JIEKTPOHHO-TPAHCIIOPTHOM
uend. [TonsTue o conpsrarouen
MeMOpaHe MUTOXOHIPUH.

Krnaccudukarust ropMOHOB.
CTeponaHbIE TOPMOHBI.
MexaHuU3M JIeHCTBUSI
CTEPOUTHBIX TOPMOHOB.
IlenTuaHbIE TOPMOHBI.
XapakTepucTUKa WHCYJIUHA, TOp-
MOHA POCTa, THPEOTPOITUHA,
racTpHHa, BasolpeccuHa. Me-
XaHU3M JIEHCTBUS MEMTUIHBIX
TOPMOHOB (Ha ITpUMeEpe
TJTIOKareHa U MHCYJINHA).
CaxapHblIif THa0ET U €ro BUIBI.

OKOJI0r0-0MOXMMHUYECKHE
B3aUMOJICHCTBUS C y4aCTUEM
Pa3INYHBIX TPYINI OPraHU3MOB.
[TuimeBsle neTepreuTsl U
aHTH(UaHThL. [Inmessie
ATTPAKTAHTHl U CTUMYJISITOPHIL.
Haxkormienue 1 ucrnons3oBanue
JKUBOTHBIMH BTOPHYHBIX
MeTa0OJIMTOB PaCTEHUH.
AHTpONOreHHbIe ONOaKTUBHBIE
BEIIECTBA U TPOOIEMBI
XUMHUYECKOTO 3arPs3HEHUS
omocdepsr
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