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IHosicuuTenLHAA 3aNIUCKA

PabGouas mporpamma 3J€KTUBHOTO Kypca «bHOXUMHS U MEIUIIMHA» COCTaBJEHA
mist 10-11 kmaccoB B CBSI3UM ¢ BBIOOPOM YYAIIUXCS €CTECTBEHHO-HAYYHOTO TPOdUIIS
o0yuyeHHsI Ha OCHOBE aBTOpckoil mporpammbl Bomoaunoit I'.b. (OcHOBBI Ouoxumumu.
DJEeKTUBHBIN Kypc TpodUIbHOTO 00yueHusl. XuMus: yueOHoe nmocooue/ABTOp U COCT.:
Bononuna I'. b., KproukoBa H. H., Uepnukona C. B. - Tam6os: TOUIIKPO, 2009.)

Kypc paccuutan Ha nipoBeneHue 1 yaca B Henento. Beero 34 yaca B 10 kiacce u 34
yaca B 11 kmacce.

Ilnanupyembie pe3yabTaThl 0CBOCHHS JIEKTHBHOIO Kypca

o 3aBepmIeHMH Kypca ydalluecs TOJKHBI OBJIAJIETh CIEAYIOIIUMHA PE3yIbTaTaMu:

JINYHOCTHBIE Pe3VJIbTAThI:

1. 3uanue u nomumanue: OCHOBHBIX HCTOPUYECKHX COOBITHH, CBSI3AHHBIX C
Pa3BUTHEM XUMUU; JTOCTHXKEHUI B 00JacTH XMMHHU W KYJBTYPHBIX TPaJHULIMA CBOEH
CTpaHbl (B TOM YHCJIE HAY4YHBIX); OOLIEMHUPOBBIX TOCTHXKEHHI B 00JIACTU XHMHH;
OCHOBHBIX TNPUHLHWIIOB W TPABWJI OTHOLIEHUS K MPUPOJE; OCHOB 30pPOBOro 00Opasa
KU3HH U 3J10pOBbecOEperaronmx TEXHOJIOTH; MpaBUJI MOBEACHUS B UPE3BbIYANHBIX
CUTYallMsIX, CBSI3AHHBIX C BO3JIEWCTBHEM pA3JMYHBIX BELIECTB; OCHOBHBIX IpaB H
00s13aHHOCTEN IpaXkAaHWHA (B TOM 4HCIIe 00YYaloLIErocs), CBA3aHHbIX C JINYHOCTHBIM,
npo(hecCHOHANBHBIM U JKU3HEHHBIM CaMOOIIPEIEIEHUEM; COIIMATbHOM 3HaYMMOCTU U
cojiepKaHus Tpodeccrid, CBA3aHHBIX ¢ XUMHUCH;

2. 4y8cmeo 2opoocmu 3a POCCUNCKYI0 XUMHUUECKYI0 HayKy U JOCTUKEHUS YUCHBIX;
YBaXEHHE M TPUHATHE IOCTHXKEHUN XHMHHM; JIFOOOBb U OEpekHOe OTHOIIEHHE K
NPUPOAE; YBAKEHHE M y4YET MHEHHMHM OKPYXKAKOIIMX K JUYHBIM JIOCTH)KEHHUSIM B
M3YYCHUU XUMUH;

3. npusHauue TEHHOCTH COOCTBEHHOTO 3/J0POBbS U 3/J0POBbS OKPYKAIOIIMX
J0J1ei; HEOOXOAMMOCTH CaMOBBIPAKEHHUS, CAMOPeAIU3aliH, COLUATBLHOTO IPU3HAHUS;

4. oco3nanue CTETIEHU TOTOBHOCTH K CAMOCTOSITEIbHBIM MOCTYIKaM U ACHCTBUSM,
OTBETCTBEHHOCTH 32 UX PE3YJbTAThI;

5. nposignenue DKOJOTUYECKOTO CO3HAHMS, JIO0OPOXKENaTeIbHOCTH, IOBEpUS U
BHUMATEJIbHOCTH K JIIOJSIM, TOTOBHOCTH K COTPYJHUYECTBY; HWHUIMATUBBI U
J0003HATENTPHOCTH B HM3YYEHHM BEIIECTB UM IPOLIECCOB; YOEKICHHOCTH B
HEO0OXOJMMOCTH Pa3yMHOT'O UCTIOJIb30BaHUS TOCTHXKEHUN HAYKHU U TEXHOJIOTHIA;

6. ymenue ycTaHaBIMBATh CBS3U MEXKIY LENbIO U3YUYCHUS] XUMUU U TEM, JUIS YEeTo
3TO HY>KHO; CTPOUTH JKU3HEHHbIE U MPO(ECCHOHANIBHBIE TUIAHBI C YUYETOM YCHEIIHOCTH
M3YYECHUS XUMHUH U COOCTBEHHBIX IPUOPUTETOB.

MeTanpeaMeTHble  pe3yJabTaTbl. MeTanpeaMeTHbIe pe3yibTaThl  BKJIIOYAOT
OCBOCHHbBIE OO0YYaIOIIMMUCS MEXKIPEIMETHbIE TMOHATUS U YHUBEpPCaJbHbIE ydeOHbIE
nercTBUA (peryisiTUBHbIE, TO3HABATEIbHbIE, KOMMYHUKATUBHbIE).

Peeynamuenvie YV/]:

1. YMeHue caMoCTOSITENBHO  ONpEeAeNsTh 1edd  OoOy4YeHHs, CTaBUTb W
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(dbopMynupoBaTh HOBBIE 33/layu B yuyeOe M MO3HABATENIbHON JEATEIbHOCTH, Pa3BUBAThH
MOTHBBI U UHTEPECHI CBOEH MO3HABATEILHOM JIESITEILHOCTH.

2. YMEHHE CaMOCTOSITEIBHO TJIAHUPOBATh IMyTH JOCTHIKEHUS IEJICH, B TOM YHUCIIE
allbTepHaTUBHBIC, OCO3HAHHO BBHIOMpaTh HanOoyiee 3(PPEKTUBHBIE CHOCOOBI PEIICHUS
y4eOHBIX U MMO3HABATEIbHBIX 3a]1a4.

3. YMeHHE COOTHOCHUTHL CBOM JICUCTBHS C IUTAHUPYEMBIMH pe3yJbTaTaMH,
OCYILIECTBJISATh KOHTPOJIb CBOEU AECSATEIBLHOCTH B MPOLIECCE JOCTUKEHUS PE3yJIbTara,
OMpeNeNsaTh CHOCOObl JNEHCTBUU B paMKax MPEIJIOKEHHBIX YCJIOBUU M TpeOOBaHUA,
KOPPEKTUPOBATH CBOU JIEHCTBUS B COOTBETCTBUU C U3MEHSIOIIEHCS CUTYyaIUEH.

4. YMeHue olleHUBaTh NMPABWILHOCTD BBITIOJIHEHUS yUeOHOM 3a/1auu, COOCTBEHHbIE
BO3MOXHOCTH €€ PEIICHHUS.

5. Bnanenue ocHOBaMH CaMOKOHTPOJISI, CaMOOIICHKH, TPUHATUS PEIICHUNA WU
OCYIIECTBJICHUSI OCO3HAHHOT'O BHIOOpa B yUeOHOM U MO3HABATEIHHOM.

lloznasamenvhnvie YV/I:

1. YMenue omnpenensTh TMOHSTHS, CO3/laBaTh OOOOIICHUS, YCTaHABIUBATH
aHaJIOTUH, KJIACCU(PUIIUPOBATH, CAMOCTOSTEILHO BHIOMPATh OCHOBAHUSI U KPUTEPUU IS
KJ1accu(UKaliu, yCTaHABIMBATh PUUYNHHO-CIIECTBEHHBIC CBSI3U, CTPOUTH JIOTUUECKOE
paccyxiaeHue, YMO3akiIioueHue (MHAYKTUBHOE, JICAyKTUBHOE, MO aHAJOTUM) U JIeNIaTh
BBIBO/IBI.

2. YMeHHe co3aBaTh, MPUMEHSATh B TIPEOOPA30BLIBATH 3HAKA ¥ CUMBOJIBI, MOJICITH
U CXEMBI JUIsl pelieHusl y4eOHbIX U MTO3HABATENbHBIX 3a/1a4.

3. CMBICIIOBOE YUTCHHE.

4. dopMupoBaHUEe M Pa3BUTHUE HKOJIOTHYECKOTO MBIILICHUS, YMEHUE TTPUMEHSThH
€ro B I[I03HAaBAaTEJIbHOW, KOMMYHMKATMBHOM, COLMAJIBHOM  NPAKTUKE U
poheCCHOHAIBHOM OPUEHTAIINH.

5. PazButre MoOTHUBAaIMK K OBJAQJCHHUIO KYJIbTYpOH AaKTHBHOTO HCIIOJIb30BAHMUS
cJIoBapel U APYrux MOUCKOBBIX CUCTEM.

Kommynuxamuenvie YV/{:

1. YMeHue oOpraHu3oBBIBaTH y4eOHOE€ COTPYJAHUYECTBO M  COBMECTHYIO
NEATEIbHOCTh C YYUTEIEM U CBEPCTHUKAMHU;, pabOTaTh WHIWBUAYAJIbHO W B TpyIIIE:
HaxXOJUTh 0011Iee pelIeHUE U pa3periaTh KOHPIUKTHI HA OCHOBE COTJIACOBAHUS MO3UIUN
U y4yeTa UHTEpeCcOB; (POpMyIupoBaTh, apryMEHTUPOBATh U OTCTAaUBATh CBOE MHEHHE.

2. YMeHHe 0CO3HaHHO UCTOJIb30BATh PEUYEBhIC CPEJCTBA B COOTBETCTBUHU C 3a7adeit
KOMMYHUKAIIUU 11 BBIPAKEHHUS] CBOMX YYBCTB, MBICIEH W TOTpEeOHOCTEH st
IJITAHUPOBAHMSI U PETYJIALMU CBOCU NESITENIbHOCTH; BIIAJICHUE YCTHOM W MUCHMEHHOU
PEUYBI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYBIO.

3. ®opMHupoOBaHWE W PA3BUTHE KOMIIETCHTHOCTH B OOJACTH HCIOJIb30BAHMS
nH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHooruit (MKT).

Ilpeomemmnuwie pesyromamoi:

1. 3HaTh XapaKTEPUCTUKY OCHOBHBIX KJIACCOB COCAMHEHUMN, BXOJAIIUX B COCTaB
KUBOM MaTepuu; BaKHEHIIMe pas3Aesibl OUOXUMHM: O€skH, (EPMEHTHI, JIMIHIBI,
HYKJICMHOBBIC KHCJIOThI, BUTAMHUHBI, OCHOBHBIC TMPHUHITUIIBI, JICKAIIME B OCHOBE
KOJIMYECTBEHHOTO M KAUECTBEHHOTO aHAJIN3a;



. OTIPEIEISATh MPUHAICKHOCTD BEIIECTB K ONPECICHHOMY KIIACCy COCTMHEHUIA;
. IPOBOJIUTH KAYECTBCHHBIC PEAKIIMU Ha OCNTKH, ()ePMEHTHI, BATAMUHBI;
. HaOJII01aTh ¥ BECTU TPAMOTHBIE 3aIHCH HAOIOIAEMbIX SIBIICHHIA;
. IPOU3BOJINTh CPABHUTENBHBIA aHAM3 TIOJyYCHHBIX pPE3yJIbTaTOB, JeJaTh
BBIBOJIBI.

Ilpu wusyyenuu OanHO20 Kypca ydawuecs NOIYYAM BO3MONCHOCMb 21y0OdIce
NO3HAKOMUMNCAL C:

1. cyIHOCThIO OMOXUMHH ¥ MEAUITUHBI KaK HAYKH;

2. OCHOBHBIMH J3TallaMd OWOCHHTE3a Oellka B JYKAPHOTHYECKOM KIIETKE —
TPaHCKPHUTIIIHIO U TPAHCIAIUIO;

3. peakiyel KJIeTOK Ha BO3JICHCTBHIE BPEIHBIX (hPaKTOPOB CPEIIBI;

4. 3aBUCUMOCTBIO MIPOSIBIICHUS TEHOB OT YCIIOBHIA OKPY>KaIOIIEH CPEIBI.

5. cTpoeHneM OHOJOTMYECKUX OOBEKTOB: KIETKH, TEHOB M  XPOMOCOM,
HEOPTaHUYECKUX U OPTaHUYECKUX BEUIECTB KIICTKH,

6. mporeccamu MeTaboIM3Ma.

OabhwiN

ConepikaHue 3JIEKTHBHOTO Kypca
10 kaacc

BBenenue (2 yac).

buoxumus kak Hayka. Wcropust pasButus Ouoxumuu. Poib oTedecTBEHHBIX
y4eHbIX B pa3BuTuu Omoxumuu (padotel A. . Janunesckoro, H. U. Jlynuna, A. H.
baxa, B. A. Durensrapara, A. H. benoszepckoro, A. C. Cnupuna, 0. A. OBUMHHUKOBA,
B. II. CkynaueBa u gnp.). B3aumocBsi3b OMOXMMHU C MOJEKYJSIPHON OUOJIOTHUEH,
Ono(pu3MKON 1 OMOOPraHUYECKON XUMHUEH.

3HaueHue OWUOXUMHUU JJISI Pa3BUTHSL OWUOJOTUM, MEIUIMHBI, OHWOTEXHOJIOTHH,
CEJILCKOTO XO35IUCTBA, TEHETUKU W AKOJOTUH. MeTOoIbl OMOXUMHUYECKUX UCCIIEAOBAHUN
1 UX XapaKTEePUCTHUKA.

Boaa u e€ poab B OMosiornyeckux cucremax (3 yaca).

Bona B Ouocdepe. B3ammocBsi3b JABYX BOJHBIX CHUCTEM — BHYTPEHHEU CPEIIbI
oprann3MoB M MupoBoro okeaHa. Boxga B ku3HM 4yenoBeka. PU3MKO-XUMHYECKUE
cBorctBa BOAbl. DyHKIMU BOAbI B KJETKEe. Poib BOIBI B TOBPEKIACHUU KIIETKHU.
Brinenenue Boabl.

buoreHHble 3J1eMeHTHI U UX coeJUuHeHus (8 yacoB).

Teopus. Knaccudukammss u pacnpoCTPaHEHHOCTh XHUMHYECKUX JJIEMEHTOB B
opranusme 4yenoBeka. OpraHoreHbl. MeTamibl KU3HU. DBHOTEHHBIE 3JIEMEHTHI.
MakpoaneMenTel. MukpoaneMenTol. ['omeoctraz. Bomopony U €ro COEIUHEHHS.
OyHKIIU BOJIBI. Cesi3aHHasl, CBOOOIHAs BO/IA. CtpykTypupoBaHHas,
NECTPYKTypUpoBaHHas Boja. Tsoxenas Boja. JucTuiimpoBanHas BoAa. YTIEPOA U €ro
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coenunenus. Oxcup yriepona (IT). OOmennbii mexanusMm. Kucnopoa, cepa u ux
coequHeHus. buomornyeckoe okucnenue. Ilepokcua Bomopoma. Azot, docdop u ux
coequHenua. Ammuak. Okcup azora (I). Oxenn azota (IT). Oxeup azota (IL). Hutpursr.
Okcup azota (1V). Oxcun azota(V). Hutpatel. ATOMBI TQJIOTEHOB W UX COCAMHEHUA.
OKHCIIUTENTbHO-BOCCTAHOBUTENIBHBIE ~ CBOMCTBAa  TaJIoreHOB.  KHCIOTHO-OCHOBHBIE
cBoMcTBa rajioreHoB. KommiekcooOpa3yromue CBOMCTBA rajJIoreHOB.

IIpakTnka. Ha oOcCHOBaHMM CTpPOCHHMSI aToMa OHOTEHHBIX  HJIEMEHTOB
MPEANOI0XKEHNE O BO3MOXKHBIX XUMUYECKUX CBOMCTBAaX, (PM3MOJOTUYECKON pOJIU JJIA
opranuzma. KapOokcuremornooun. Okcuremorno6ud. ['mnokcus.  ['umepokcusi.
duznonornyeckas posib cepbl. Jlesunduimpyromye cBoicTBa cepbl. GU3HOIOruYecKas poib
¢dochopa. buosornueckas poab U TNPUMEHEHHE TaJOT€HOB U HMX COCJUHEHUU B
MEJIULINHE.

CocraBiieHre cxeM KpyroBOpOoTOB OMOTEHHBIX JIEMEHTOB B Iipupoze. KpyroBopor
BoAbl B mpupoae. Kpyrosopor yriepona B mnpupoge. KpyroBopoT kucnopona B
npupozae. Kpyrosopot cepsl B npupoae. Kpyrosopor azora B npupoae. Kpyrosopor
dbocdopa B npupoze.

lIpakmuueckas pabomul. 1.Ilpocmetiuue cnocodvl ouucmky 600bl U3 NPUPOOHBIX
UCMOYHUKOG.

buoneoprannyeckas xumust 1 MeguurHa (10 uacos).

Teopusi. ®usnosornyeckas M MaTOJIOTUUYECKas POJIb HEKOTOPBIX AJIEMEHTOB B
opranu3Me. bruoHeoprannyeckass XUMusi. XMUMHUYECKAE PEAKIIMU B )KMBOM OpPTaHU3ME.
CoenuHeHus METAJUIOB B opranu3mMe yenoBeka. ConuepikaHre METaJUIOB B KOMIIOHEHTaX
KpPOBH 370pOBOro 4yesoBeka. Haxoxaenue B oprannsme. Kanuii-Hatpuessiii Hacoc. Posib
nonoB K* m Na" B opranmsme. KommiekcooOpazoBanue kamus ¢ (GepMeHTaMH U
cyocrparamu. CtpoeHue marausi u Kanblis. Haxoxxnenue B opranusme. Posb mOHOB
Mg?* u Ca®* B opranmsme. KommiekcooOpazoBanue Maraus ¥ Kanbiys. OCoOeHHOCTH
KOMIUIEKCHBIX COEIMHEHUM, 00pa3dyeMbIX MeTauiaMu. buosorudyeckue QyHKIUH
MetayuionporenHoB. CrpoeHwe Mapranima W moJubOaeHa. KomriekcooOpa3zoBaHue
MapraHiia u MmonuoaeHa. Haxoxpaenue B opranusme. KomruiekcooOpa3oBaHue xesnes3a U
kobanbTa. Haxoxnenue B opranusme. CrpoeHue menu M UuMHKa. HaxoxneHue B
opranusme. Ponb MOHOB MeaM W IIMHKA B opranusme. KomruiekcooOpazoBanve Menu u
nuHka. [lotpeOHOCTh OopraHM3mMa B MOHAX Meau W HMHKA.  OCHOBHBIE TPOSIBJICHUS
HEeJIOCTaTKa M M30bITKA KATUOHOB MEJIM U IIMHKA.

IIpakTuka. PaGota co cipaBOYHOW JHUTEpATypoOy MO OMPENENICHUIO TIPEmapaToB,
MIPUMEHSIEMBIX B MEAUIMHCKON mpakTuke. [IpenapaTel kanust U HATpUs, IPUMEHSIEMbIE
B MEAMIMHCKON mpaktuke. IlpenapaTel MarHusi W Kajiblus, IPUMEHSIEMBIE B
MEIUIMHCKOW mpakTtuke. IIpemaparel MapraHiia, npuMEHSIEMblE B MEIMIMHCKOU
npaktuke. [Ipemapatel xene3a u koOanbTa, MPUMEHSIEMbIE B MEIUITMHCKON MPAKTHKE.
[Ipenapatbl MeY ¥ IMHKA, TPUMEHSIEMbIE B METULIMHCKOW MPAKTHKE.

BrisiBnieHre HegocTaTKa 1 M30bITKa HOHOB METAJIJIOB HA OPTaHU3M YeJIOBEKa.

[TorpebHOCTH Opranm3ma B noHax K™ u Na*. OcHOBHBIC TPOSBICHHS HEAOCTATKaA U
M30bITKA KaTHOHOB Kalus M Hatpus. 1loTpeGHOCTL opramusma B moHax Mg?t u Ca?",
OcHOBHBIE TPOSIBICHUSI HENOCTaTKa M M30bITKA KATHOHOB MarHusi U Kaiblius. Poib
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noHoB Mn?* u Mo?* B opranusme. ITorpeOHOCTL Opranusma B MoHax Mn?* u Mo?",
OcHOBHbBIE TPOSIBJICHHSI HENOCTaTKa W M30BITKA KATHOHOB MapraHila U MOJHOJCHA.
Ponb noHoB xene3a u kodaibra B opranusme. [lorpedbHOCTh opranusma B HOHaxX xenes3a
u kobGanmbTa.  OCHOBHBIE TMPOSBICHUS HENOCTaTKa M M30BITKA KaTHOHOB JKeje3a U
koOanbTa. [loTpeOHOCTh OpraHM3mMa B MOHAX MeAu W IHMHKA. OCHOBHBIC TPOSIBICHUS
HEJI0OCTaTKa M M30BITKA KATHOHOB MEIH W IIMHKA.

IIpakmuuecxue pabomeoi: I.Ilonyuenue KoMNIEKCHbIX cOeOUHEHU.

2. M3yyenue cocmaea npenapama « Depponiexcy.

Pemienne 3amay  mnmo o0med XUMHH € MEIHKO-OHMOJIOTHYECKOM
HaNpaBJEeHHOCTHIO (4 uaca).

Hpakruka. KonnuectBo BemiectBa. Monb. MonsipHas macca. CTpoeHue sapa
atoma. Heiitponsl. IIpotonbsl. Onektponsl. M3otombl. Pemenue 3amad mo teme «
KonunuectBo BemecTBa» u «CTpoeHne aroMay.

Pemenue 3ama4 1o teme «JIEKTPOIU3).

MaccoBas nosigs  aneMmeHTa B (gopmyse. Pacuersl mo XumudeckuM (opmysiaM.
BriBon ¢dopMysibl XMMHUYECKOTO COEAUHEHMSI IO W3BECTHBIM MAacCOBBIM JIOJISIM
DJIEMEHTOB.

PactBopsl. Macca pactBopa. O0béM pacTBOpa. MaccoBas J0Ji1 PacTBOPEHHOIO
BemecTBa. 1InotHocTh pacTtBopa. MossipHas koHIeHTpauys. Pemenne 3a1a4y no teme «
PactBOpsI». Pacuersl o ypaBHEHUIO pEaKIUU.

XuMus B IOMAaIlIHel anTeuke (2 yaca).

Teopusi. JIekapcTBeHHBIE CpeACTBa MEPBOM MOMOIIM. JleKapCTBEHHBIE CpEeACTBa
Ui TpueMa BHYTpb. JlekapcTBeHHbIE CpeAcTBa JUisi HaApYKHOrO TMPUMEHEHUS.
ITepeBa304yHbI MaTEPHUA, CPEACTBA OCTAHOBKH KPOBOTECUCHMUS.

lIpakmuuyeckue pabomvlr:  1.M3yyenue  ceouicmé  caiuyuiogou - u
ayemuacatuyuIo80uU KUCIom.

O0pa3 xu3HM U BpeHble NMPUBBLIYKHU (6 4acoB).

IIpaktuka. [loarotToBka npe3eHTauui Mo 30pOBOMY 00pa3y ku3HH. DaKTOpHI,
BIIMSIIOLIME Ha 3JI0POBHE 4YeEJIOBEKa. 3A0pOBbIA 00pa3 >ku3Hu. [IpaBuna 3710poBOTO
oOpa3za u3HU. 3aHATUA (U3NYECKOW KylabTypoll. PammoHanbHOE€ THMTaHME.
JInyHas rurneHa. 3akanuBanue. OTKa3 OT BPEAHBIX IPUBBIYEK.

CocraB TabauHOro AbIMa. MexaHu3m JeHCTBUS HUKOTMHA Ha OPraHU3M YeJIOBEKa.
Bnusgnue BeniecTB Ta0auyHOr0 AbIMa HA dKU3HEHHO BAYKHBIE CUCTEMBI OPTaHOB YEJIOBEKA.
3aboneBanus, BeI3bIBacMble KypeHueM. [laccuBHoe KypeHue. Meroapl n30aBiIeHUS OT
TabaYHON 3aBUCUMOCTH.

HeiictBue ankoroisi Ha opraHu3M. [laryOHoe BiMsHHME alKOTrOJsl HAa CHUCTEMBI
OpraHOB YeJOBEKa. AJIKOTONMM3M M TMPOOJEeMbI, KOTOpPbIe OH BBI3BIBACT. Jlerpamarus
nuyHOoCTH. [lepBasi moMollb pU OTPABIECHUHU AJTKOTOJIEM.

I'pynnel HapkoTmueckux BewiectB. Hapxomanusa. dusnyeckas 3aBUCHUMOCTb OT
HAapKOTUKOB. ['yOUTeNbHOE BIUSHUE HAPKOTUUECKUX BEIIECTB HA OPTAaHU3M YeJIOBEKa.



TemaTnueckoe IJIAHUPOBAHUE

Ne Ha3Banue pa3nesa (0;10kxa) KoJs1-Bo yacoB Ha N3 Hux
n/ u3ydeHue paszjiesia KOJIMY€eCTBO
1| (0,10K2) 4acoB Ha
NMPAaKT.YacTh
1. | Beenenue 1
2. | Bona u e€ posib B OMOJIOrMYECKUX 3
CHCTEMAaX
3. | buoreHHsle 31EMEHTHI U UX 8 1
COEIMHEHUS
4. | buoneopranudeckas XuMusi 1 10 2
MeIUIIMHA
5. | Pemenue 3a7a4 1o o0IIEeH XUMHU C 4
MEIUKO-ONO0JIOTrHYECKOM
HaIPaBJICHHOCTHIO
6. | XuMHs B JOMAIIIHEN alITEUYKe 2 1
7. | OOGpa3 *U3HU U BpEJHbIE MPUBBIYKU 6
Hroro 34 4

TemaTHuyeckoe NVIAHUPOBAHUE

Ne Hara | Jdara
m\n Koau- |njaanu|paxru-
IIpumeuan
HanmeHoBaHue pa3jiesa u TeM YeCcTBO - |4ueckas e
4acoB |pyema
s1
BBenenne (14)
1 |buoxumusi kak Hayka.  Hcropus 1
a3BUTHS OMOXUMUH.
Ha4YCHUE OMOXUMUM. MeTto bl
\EI/IOXI/IMI/IHGCKI/IX UCCIICIOBAHUA M HX 1
apaKTEPHUCTHKA.
Boaa u e€ posib B 0M010rn4ecKux cucremMax (34)
2 [Bona B 6uocdepe. Bona B )xu3HU KUBBIX 1
OpraHN3MOB
3 | PuU3NKO-XUMHUYECKHE CBOMCTBA BOJbI 1
4 |Bona B KJIETKE ¥ OpraHu3Me 1
buoreHnbie 3j1eMeHTHI M UX coeTuHeHus (84)
5 [Knaccudukalys 1 pacnpocTpaHEeHHOCTh 1




XUMHUYECKUX JJIEMEHTOB B OPTaHU3ME
yeJIOBEKa.
6 [Bomopos v ero coeTMHEHHUS. 1
7 |lpakTtuueckas padota Nel. [Tpocreiimue 1
CIIOCOOBI OYMCTKH BOJABI U3 MPUPOTHBIX
MCTOYHUKOB.
8 |Yrmepon u ero coenuHeHUs. 1
9 [Kuciopoj, cepa v UX COCTMHEHUS. 1
10 |Azor, dhochop 1 uX CoeTMHCHUS. 1
11 |ATOMEI TaJIOTEHOB ¥ MX COCTUHCHMUS. 1
12 |006001meHe U cucTeMaTH3alys 3HaHUH 1
10 pa3neny «buoreHHsie 3JIeMEHTBI U UX
COCTMHCHUSY.
buoneoprannyeckasi xumus 1 meauuuda (104)
13 E)I/I?;I/IOJIOFI/I‘IGCKEUI 1 MaTOJIOTHYECKas 1
0JIb HEKOTOPBIX JJICMEHTOB B
OpraHu3Me.
14 [HaTtpwuii u xajiuid. 1
15 |Marauii u Kaablui. 1
16 [Xumust noHOB d-MeTaJIJIOB B OpraHU3Me. 1
17 |lIpaktuueckas padora No2. [Tonyuenue 1
KOMILIEKCHBIX COETMHEHHU.
18 |[Mapranen u MO0 IEH. 1
19 PKenes3o u koOabT. 1
20 |[Ipaktuaeckas padota Ne3. M3yuenue 1
cocTaBa npermnapata «Depporiekc.
21 Menp u LUHK. 1
22 |O060061eHNEe U CUCTEMATH3allHs 3HAHUH 1
o pasneny «bruoHeoprannueckass XuMusl
1 MEIULIMHAY.

Pemenue 3a1a4 mo o0meid XuMUM ¢ MeIUKO-0HOJIOTHYECKOM HATIPABJIEHHOCTHIO

(44)
23 |Pemenue 3amau mo Teme « KonmaectBo 1
BenecTBay U « CTpoeHne aToMay.
24 |Pewienue 3a1a4 Ha BbIBOJA (hOPMYT U 1
[pacueTsl o popMyiaM.
25 |Pemienue 3amad mo Teme «DIEKTPOIIU3Y. 1
26 [Pemenue 3a1a4 o Teme « PacTBopbI». 1
PacyeTsl 10 ypaBHEHUIO PEAKIUU.




Xumus B JoMalIHeld anTeuke (2 4)

27 UlexapcTBEHHBIC CpEeCTBA MIEPBOM 1
MTOMOIIIH.
28 |[Ipaktuueckas padora Ned. M3yuenue 1

CBOMCTB CAJIMLIAIIOBON U

ALETUIICATTMIIMIIOBOM KUCIIOT.
O0pa3 KHU3HU U BpeJHbIC NMPUBBIYKH (6 1)

29 [3nopoBblii 06pa3 KU3HH. 1

30 [TabakokypeHHE M HUKOTHHOMAHHUSI. 1
31 |AnKOroJib U AIKOTOJIHU3M. 1
32 [HapKOTUKH U HAPKOMAaHMUSI. 1
33 |Cemunap na Temy «O0Opa3 KU3HU U 1

BPCAHBIC IIPUBBLIYKH

34 |006001IeHre U cucTeEMaTU3aNs 3HAHUI 1
110 Kypcy « BHOXMMUS ¥ METUITNHA)

ConeprxkaHue 3JIEKTUBHOTO Kypca
11 kuaacc

B3aumocBa3b u peryjasauus ooOmeHa BemecTs (1 1ac).

OO6mume mpencTaBieHrs O B3aUMOCBSI3M OOMeHa BemiecTB B kieTke. [loHstue o
KJIIOUEBBIX MeTaboimmTax. B3anMocBs3b OEIKOBOTO M HYKJIEMHOBOTO OOMEHA, 3HaYCHUE
PETYIATOPHBIX OCNIKOB. B3auMOCBS3b yTiIeBOAHOTO U OEIKOBOTO 0OMeHa. B3anMocCBs3b
oOMeHa yTJIeBOJIOB U JIUTIUIOB.

YpoBHHU peryisaiuu 0OMEHa BEIISCTB: KJICTOYHBIN, opraHU3MEHHBIH. OCHOBHBIE
MEXaHU3MBl peryJsanuu OOMEHa BemecTB B KieTke. OpraHu3MEHHBIH YpOBEHb
perynsaiuu. 'opMOHaIbHas peryasaius oOMEeHa BEIIECTB.

beaku (4 yaca).

Ponr OenkoB B TMOCTpOCHMH H  (PYHKIIMOHUPOBAHMHM JKHBBIX  CHCTEM.
AMHWHOKHUCIIOTHBIN cocTaB OenkoB. [loHSATHE O MPOTEMHOTEHHBIX AMHUHOKUCIOTAX.
Crioco6 cBs3M aMUHOKHCIIOT B OenkoBoi motekyne. [lentuasl. [lpuponnsie memntu bl
(TmyTaTHOH, Ba30MpPECCHUH, YHKE(DATUHBI, YHAOPOUHBI U [p.), UX (PU3NOIOTHIECKOE
3HAYCHWE ¥ WCIOJIb30BAaHUE B KA4YeCTBE MEIMIIMHCKUX TpenapaTtoB. XHUMHUYECKUUN
CUHTE3 TENTUIOB 33JJaHHOTO CTPOSHUS W BO3MOXKHOCTH UX mpuMeHeHus. CTpyKTypa
OEKOBBIX MOJIEKYI.



[lepBuuHast cTpykTypa OenkoB. [IpUHIMIBI U METOIBI OINpEAeSiCHUs MEePBUYHON
CTPYKTYphl ~ O€ika. ABTOMAaTHYECKHE W  MOJIEKYJSPHO-TEHETUYECKUE  METOJIbI
ONpeaeeHus] NMEPBUYHON CTPYKTypbl. KoMnbroTepHble OAHKM NaHHBIX O MEPBUYHOU
CTPYKType O€NKOB. DBOJIIOLMS NEPBUYHON CTPYKTYPBI OEIKOB.

Bropuunast ctpyktypsl OenkoB. CBsi3b NEpBUYHOM M BTOPUYHOM CTPYKTYp
6enkoBoil Monekynbl. Kinaccudukarus 6elKoB MO 371€MEHTaM BTOPHUYHON CTPYKTYPBHI.
JIOMEHHBII MPUHIUI CTPYKTYpHOH opraHu3anuu O0enkoB. [IoHSATHE O CTPYKTYpHBIX U
(YHKIMOHATIBHBIX JIOMEHax (Ha NpUMEpe HMMYHOIVIOOYJIMHOB M KaTaJIUTHUYECKH
AKTUBHBIX OCJIKOB).

Tperuunas crpykrypa OenkoB. Tumbl cBsized, oOecleUMBAIOIIMX MOAJIEPKAHUE
TPETUYHON CTPYKTYpPHI. JJIMHAMUYHOCTH TPETUYHOU CTPYKTYpbl OenkoB. [Ipenckazanue
IPOCTPAHCTBEHHOTO CTPOCHUS OEJIKOB UCXO/S U3 UX EPBUYHON CTPYKTYPBHI.

YerBepTuuHasg CTpyKTypa OenkoB. KOHKpeTHble MpUMeEpbl YEeTBEPTUYHOU
CTPYKTYpBI O€IKOB (T€MOIJIO0MH, JJAKTATIETHAPOreHas3a, karaiasa u ap.).

Howmenknatypa u kinaccudukanus OenkoB. DyHKIMOHAIbHAS KiaccupuKaius
OCJIKOB M XapaKTEpPHUCTHKA OTHECNbHBIX TPYII: CTPYKTYPHBIX, COKPATUTENIbHBIX,
3AIIUTHBIX, TOKCHYECKUX, PEUENTOPHBIX U PETYJISATOPHBIX. belku (MeTamioTHOHEHHBI,
reMOrjo0uH U Ap.) KaK IETOKCUKAaHThl KCEHOOMOTHKOB B OpraHU3ME.

lIpakmuueckue pabomoi:

1. Pa3zOenenue amuHOKUCIOM MeMOOOM pacnpeoerumenbHol xpomamozpaguu
Ha bymace.

2. ITlpuecomosnenue pacmeopa benxa (auunoco arvoymuua). Pazoenenue benkos
KYPUHO2O0 Atiya no ux pacmeopumocmu. /{enamypayus 6eaxos.

®epMeHThI (4 yaca).

Pa3HooOpa3ue KaTaquTHUYECKH aKTUBHBIX MoJieKyJd. KaTanmuTudecku axTHBHBIE
Oenku (9H3UMBI), Karamutudecku akTuBHbie PHK (pubo3umbl), KaTtaauTUdecku
akTuBHbIe aHTUTena (ab3umbl). Karanutumueckas ¢yHkius OenkoB. Paznuuus B
CBOMCTBax (DEPMEHTOB U KaTalaM3aTOpOB MHOW mpupobl. Crneunu@uuHoCTh IeHCTBUS
¢depmenToB. Ponb oreuectBeHHbiX yueHbix (M. I1. I1aBnos, A. E. bpaynmreiin, I1. A.
OHrenaprapAT M JAp.) B Pa3BUTUU SH3UMOJOTUH. DepMEHThl MOHOMEpPHI (TPHIICHH,
JU30LMM) U MYyJbTUMEpHl (TIyTaTUOH-penykrasza). llonstue o kodepMeHTax.
Kodepmentst — mnepenocunku Bojgopona u snektpoHoB (HAJ, HAID, ®AJ), u
atomubIx Tpynn (AT®, kodpepment-A, HI[D-caxapa).

MHuoxxecTBeHHBIE (HOPMBI PEPMEHTOB U WX (DYHKIIMOHAILHOE 3HAUYCHUE. 3HAYCHUE
UCCJICIOBAaHUsI MHOXECTBEHHBIX (OpM (EpMEHTOB i MEOUIMHBL. MeXaHu3M
aeiictBust  pepmeHToB.  DEepMEHT-CyOCTpaTHbIE  KOMIUIEKCHl.  AKTHUBaTOpbl U
UHTHOUTOPHI (pepMeHTOB. BiusHre KCEeHOOMOTHKOB HA aKTUBHOCTH (DEPMEHTOB.

Homenknatypa u xknaccubukarus ¢epmerToB. [lpuHiuner kiaccudukanuu
(hepMeHTOB.

[IpombIlIIEHHOE TIOJy4eHHE W MPAKTUYECKOE MCIOJIb30BaHUE (HEPMEHTOB.
Nmvmobunu3oBanHbie  (epMeHThl. [lepcrneKkTHBBl  MPaKTUYECKOTO  HMCIOJIb30BaHUS
prO03UMOB M a03UMOB 11711 OOPHOBI ¢ 3a00JIEBAaHUSIMH YEJIOBEKA.

IIpakmuueckue pabomoi:
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1. CpasnumenvHulii ananuz npooyKmos KUCIOMHO20 U (hepMeHMamusHo20
2UOPONU3A OU- U NOJUCAXAPUOO08 (HA npUMepe caxapo3vl U Kpaxmaia).

2. Brusnue na akmusnocms pepmenmos memnepamypwi, pH, akmusamopos u
UHSUOUMOPO8.

BuramuHbl M HeKOTOpPbIE JApyrue OMOJOTMYECKH AKTHBHBIE coeauHenusi (3
yaca).

Uctopus OTKpbITUST BUTAMUHOB. PoJib BUTAaMHHOB B MHTaHUU YEJIOBEKA U
XKUBOTHBIX. ABUTAMHUHO3bl, THUIOBUTAMHHO3bI, THUNEPBUTAMHHO3bl. (COOTHOUIEHUE
BUTAaMHUHOB U KO(DEpMEHTOB.

KupopactBopuMble BUTaMUHBI. BUTaMMH A M €ro y4acTue B 3pHUTEIBHOM akKTe.
Butamunbl D, K u E u ux ponbs B o6meHe BemiecTB. BojpopacTBopuMble BUTaMUHBI.
Buramuner Bi, By, Bs, Bg, Biz, ux 3mauenume B oOmeHe BemiectB. Butamumn C
(ackopOMHOBAs KHCIIOTA).

Pa3sHooOpa3ue  OHMOJOTMYECKM  AKTHBHBIX  COCIMHEHHMI:  aHTUBUTAMUHBI,
AHTUOMOTUKHM, (UTOHIUABI, TepOULUIbl, AePOJUAHTBI, POCTOBBIE  BEIIECTBA
(BaxkHEHIIME MPEICTABUTEIN U MEXAHU3MBI IEUCTBHUS).

IIpakmuuecxkue pabomoi:

1. Kauecmeennvle peakyuu Ha UMamumbi.

HykiienHoBbI€ KHCJIOTHI M UX 00MeH (4 yaca).

Hctopus OTKpBHITUS U U3YUYCHUS] HYKIECHHOBBIX KHUCIOT, UX XUMHUYECKHH COCTaB.
XapakTepuCTUKa MYPUHOBBIX U MHUPUMUIMHOBBIX OCHOBAHWM, BXOJAIIMX B COCTaB
HYKJIEMHOBBIX KHUCJIOT. J[Ba THIA HYKJIEMHOBBIX KHCIOT: J€30KCUPUOOHYKICHHOBAS
kucnota (JJHK) u pubonyknennonas kucnora (PHK). Paznuuus mexny JJHK u PHK no
COCTaBy TJIABHBIX Aa30THUCTBIX OCHOBAHWM, IIEHTO3aM, MOJIEKYJISIPHOM Macce,
JOKaIu3alMu B KiIeTke W GyHKIuaM. [leHTpaibHBIA TOCTyJaT MOJEKYJISIPHON
ounonoruu: JJHK — PHK — Genok u ero pa3surue.

Crpyxrypa u pyukuuu JJHK. Conepxxanne JIHK B opranusmMe u nokanuzanus ee
B KjieTke (anpo, mutoxoHapuu). Ilepsuunas crpykrypa [AHK. Ilpoekt «I'enom
yenoBeka». Bropuunas crtpykrypa HHK (momens JIx. Yorcona m ®. Kpuka).
[Tomumopdusm Bropuunoit crpykrypsl JJHK (A, B, C u Z-popmsr IHK). Tpernunas
ctpykrypa JIHK. Ceepxcnupanuzanus JJHK. M30bITOYHOCTh 1 KOMITAKTHOCTD MOJIEKYJI
JTHK. Ctpoenue xpoMaruHa.

Mytanuu B IHK u daxropsl, ux Bei3biBaromue. Penapanus ctpykrypsl JIHK u ee
3Ha4YCHUE Ui coXpaHeHWs BuaoB. HacneactBennele 3a0oneBanus. PHK, wux
knaccudukanus (TPHK, pPHK, wMPHK). ®epmentst (PHK-mommmepasza, JIHK-
nosmmMepasa, [IHK-nuraza) u 6enkoBbie daktopsl, yuactBytomue B perumkanuu JJHK.
OOpartHasi TPaHCKPUIIIIUS U €€ 3HAYCHHE JIJIsi CYIIECTBOBAHUS BUPYCOB (Ha MpUMEpE
BUpyca HWMMYyHOJAe(HIIMTa 4YelOBEeKAa W BHUPYCOB TPHUIINA) U BHYTPUTCHOMHBIX
nepecTpoek. [IoHATHE O MOJBMKHBIX T'€HETUYECKHUX DJIEMEHTAX M WX 3HAYEHUM IS
ABOJIIOLIMU TEHOMOB.

[ToHsATHE O TEHETUYECKOU MHKEHEpUU. [IpUHIUIIBI U CTPATETUH MOJIEKYJISIPHOTO
KJIOHUPOBaHUs. JJOCTHXKEHMS ¥ IEPCIIEKTUBBI MOJIEKYJISIPHON OMOTEXHOJIOTHH.

IIpakmuueckue pabomoi:
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1.Bvloenenue puboHyKI1eonpomeuHos us OporicHcel.

2.Kauecmeennoe onpedenenue npooyKkmos 2uopou3a puboHyKIeonpomeuHos.

Pacnaa u 6uocunTe3 0esikoB (3 yaca).

Pacman OenkoB. ®DepMeHTHI, OCYIIECTBISIIONIME pacmaa OenkoB. Metabonm3m
aMUHOKHCIOT. KoHeuHble MPOAYKTHI pacnaja OelIKOB U MyTH CBSI3bIBAHHMS aMMHaKa B
opranusme. Ilytm HOBOOOpa3zoBaHHA AMUHOKHUCIOT. AKTHBUPOBAHHE AMUHOKHCIOT
(cunTe3 amuunoanmin-TPHK). Bo3MoxkHOCTH epenporpaMMupoBaHusl TPAHCISALUH.

Kon 6enkoBoro cunresa. Mcropusi ero orkpsitus; paborst M. Hupenbepra, C.
Ouyoa, X. I'. Kopansl u ap.

IIpakmuueckue pabomeoi:

1. Ousumamuueckuii memoo 6vloeNeHuUsi U KOJIUUECMBEHHO20 ONnpedeleHUs
MOYEBUHDL.

YriaeBoabl 1 ux o0meH (4 yaca).

Knaccuduxanust yrineBomoB. IlpocTeie yrieBojabl (MOHOCaxapuibl) U HX
npeacraButenu (pubosa, TIIOKo3a, (QpykTo3a, ranakto3a). CIOXHbBIE YTJIEBOIBI.
Hucaxapuasl (caxaposa, JakTo3a, ManbTo3a). llommcaxapuabl, uUX CTPyKTypa H
MpeACTaBUTENH (TJIMKOTEH, Kpaxmal, KieTdyaTka, XUTUH). OyHKIHH YIJIEBOJOB
(oHepreTuyeckas, MeTaboJHMyecKas, peuentopHas W Jp.). [JHKONpOTEUMHBI Kak
JNETEPMUHAHTBI TPYMI KPOBHU.

O6men yrneBonoB. Ilytu pacnaga nmonmcaxapugoB. OOMEH NHPOBHUHOIPATHOM
kucnoThl. ['nukonu3. CrniuproBoe OposkeHue. [[eficTBUe 3TaHONIa HA OPTaHKU3M UYEJIOBEKa.
[MomudpepmeHTHBIN KOMILIEKC OKHCIIUTEILHOTO JeKapOOKCHIIUPOBAHUS
MAPOBUHOTPAAHON KUCHOTHI. LMK TpUKapOOHOBBIX W IUKApOOHOBBIX KHUCIOT, €T0
3HaUYE€HHUE B OOMEHE BEIIECTB U 00ECIIEYCHUU OpraHi3Ma dYHEPTUEH.

buocuntes yrneBomoB. I[loHsitTue O TmEpBUYHOM OHOCHHTE3E YIJIEBOJIOB.
I'mrokoHeorenes. bUOCHHTE3 OJIMIoO- ¥ NOJIMCaxapyI0B.

IIpakmuuecxkue pabomeoi:

1. Bwvioenenue enuxocena uz nedenu oicugommuwix. Conocmasnenue cmpyKmypbl
2NIUKO2eHA U Kpaxmad.

2.Kauecmeennvie peakyuu na yenegooswi.

JIunuasl 1 ux oomeH (3 gyaca).

OO6mast xapakrtepuctuka W kiaccupuxanus aunuaos. CTpykrypa U (QyHKIUH
munuaoB. Ponb nIunuaoB B MOCTpOeHUM Ouojormyeckux memOpaH. CTpykTypa u
(GYHKIMHA TUTIOTIPOTEUHOB.

O6men xupoB. Pacman xupoB W (3-OKHCJICHHE BBICHIMX >KUPHBIX KHUCIOT.
['muokcuneBpi MUK W €ro poJib BO B3aMMOCBSI3U OOMEHa JIMMHJIOB U YIJIEBOJOB.
MexanusM OHMOCHHTE3a BBICHIMX JKUPHBIX KUCIOT. bBHOCHHTE3 TpPUTIHIICPUIIOB.
Hapymienus B oOmene xupoB. OKUPEHUE U €0 MPUINHBI.

Bocku, ux ctpoenue, PyHKIIMKA W MPEACTABUTENN (CIIepMaIleT, MUETUHBIA BOCK).
Crepunpbl. Crepoiibl  (xosiectepos, sprocrepon u J1p.). Crpykrypa u  (yHKIUU
CTEpOUIOB (XOJeBask KUCIO0Ta, CTepouaHbIe TOpMOHBI). Dochomunuasl. buonornueckas
poJib hochoaUnUI0B.

IIpakmuueckue pabomoi:
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1.Tuoponus scupos noo Oeticmeuem aunasvl. Bauauwue dwcenuu na akmusHocmo
JIUNA3bL.

buoaornuyeckoe oxucjienne u cuHre3 AT® (4 yaca).

Hctopusi wu3ydeHus MpoueccoB OHOJOTHYECKOTO OKuciaeHus. PasnooOpasue
(hepMEeHTOB OMOJIOTHIECKOTO OKUCIICHUS.

CucteMbl MHUKPOCOMAJIbHOTO OKHUCJeHUs B Kkietke. CynepokcuaaucmyTtasa,
KaTajia3a ¥ UX poJjib B 3alllUTE OpraHNU3Ma OT aKTUBHBIX (POPM KHCIOPOa.

CornpsixeHue OKHUCJICHUS C dbochopunupoBaHueMm. CybcTpatHoe
dbochopunupoBanue u (GochopuiupoBaHUe Ha YPOBHE DIEKTPOHHO-TPAHCIOPTHOMN
nenu. [lonstue o conpsraroiieir MeMOpaHe MUTOXOHAPUH.

I'opMoHBI M UX PoJib B 00MeHe BeliecTB (4 yaca).

Knaccudukanus ropmonoB. CrepousHble TOPMOHBL. MexaHU3M JCUCTBUS
CTEPOUIHBIX TOPMOHOB. [lenTuaHble TOPMOHBI. XapaKTEPUCTUKA MHCYJIMHA, TOPMOHA
pocTa, TUPEOTPONMHA, TAaCTPHUHA, Ba30MPECCMHA. MEXaHU3M JEUCTBUS NENTHIHBIX
TOPMOHOB (Ha MPUMeEpPE TIIoKareHa u nHcyauHa). CaxapHbiil JuaOeT U €ro BUJbIL.

[Ipounie ropmoHBl (aApeHAIMH, ayKCHUH, T'UOOEPEIUIMHBI, I[UTOKUHUHBI,
MPOCTArJIaHIMHBI), HX CTPYKTypa W MEXaHU3M JEUCTBUA. Punm3uHr-pakTophl
ropMmoHoB. HeliporopmoHnsl (3HA0pGUHBI U 3HKeanuHbl). [I[puMeHeHrne TOpMOHOB B
MEIUIINHE.

IIpo6sieMbl OMOXMMHUYECKOM IK0JIOTHH. (3 yaca).

DKOJIOTO-OMOXUMHUYECKHE B3aMMOJICHCTBUS C YYaCTHEM pa3JIMYHBIX TPy
opranu3moB. [luimeBbie nerepreHTl W aHTUGUAAHTHL. [lWieBbIe aTTpakTaHTHI |
CTUMYJIATOPHI. HakoreHne u HUCroab30BaHUE KUBOTHBIMH BTOPUYHBIX METAOOJIUTOB
pacTeHud.  AHTPOINOTeHHbIE OMOAKTUBHBIE BEIIECTBA U MPOOJEMBI XUMHUYECKOTO
3arpsisHeHHs Onochepsl.

TemaTnueckoe IIIAHKPOBAHME

Ne Ha3Banmue pasaena (0,10ka) Kous-Bo yacoB Ha | M3 HUX KO0JI-BO 4aCOB,
n/ H3y4YeHHue pas3jaesia OTBEJCHHBIX HA
n (0s10Ka) NMPAKTHYECKYI YaCTh

MPaKT. padoTa

1. | B3auMoCBsI3b U perysius 1
oOMeEHa BEIIECTB.
2. | benkn 4 2
3. | ®epMeHTHI 4 2
4. | BuTaMUHBI U HEKOTOPBIE APYTUE 3 1
OMOJIOTMYCCKH aKTUBHBIC
COCTMHCHUS
5. | HyknenHoBbIE KMCIOTHI U MX 4 2
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00OMeH.

6. | Pacnag u GuocuHTE3 OCIIKOB 3 1
7. | YrieBoasl 1 UX 0OMEH 4 2
8. | Jlunmmuasl u nx oOMeH. 4 1
9. | buonorudeckoe OKUCICHHUE U 2
cunre3 ATO
10 | 'opMoOHBI U UX POJIb B OOMEHE 2
: BCIIICCTB.
11 | ITpobremMbl GMOXUMUYECKON 3
AKOJIOTHH.
Hroro 34 11
TemaTHyeckoe NJIAHUPOBAHUE
Ne Hara | Jdara
m\n Koau- |njaanu|dakTu-
IIpumeuan
HaumeHoBaHue pa3iesia M TeM 4ecTBO - |4yeckas e
4yacoB |pyema
|
Beenenue (19)
1 |O6mme npeacTaBiICHUS O B3aUMOCBSI3H 1
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oOMeHa BEIIECTB B KIETKE. Y POBHU
eryJIsIu OOMEHa BEIIECTB

benxu (44)

2 |benku. CoctaB, KiaccupUKaIUs. 1
DU3NKO-XUMHUYECKHE CBOMCTBA U
byHKIIUNA OEITKOB.

3 [enTtuasl. [IpupogHbIe IENTUIBI, UX 1
(bU3MOIOTHYECKOE 3HAUCHUE U
HCITIOJIb30BAaHHUC B KAYSCTBE
MEIMIIMHCKUX MpenapaToB.

4 |IIpaktuyeckas padora Nel. «Pa3nenenue 1
AMUHOKHUCJIOT METOJIOM
’pacnpeﬂenmenbﬂoﬁ xpoMarorpaduu Ha
Oymarey.

5 [[paktuyeckas pabora Ne2. 1
[IpuroroBieHue pacTBopa Oenka
(ssmuHOTO ankOymuHa). Pa3nenenue
OEJIKOB KypHUHOTO SIAIIA M0 MX
acTBOpuMOCTH. JleHaTypaius OEJIKOB.

DepmeHThI (44)
6 |Depmentrl. CBolicTBa (DEPMEHTOB. 1
CyImHOCTh EepMEHTATUBHOIO KaTaan3a.
7 "CDepMeHTBI. [IpumMeHeHne B METULIVHE, 1

MEXAaHU3M IEUCTBUS. JHAUECHUE
(bepMeHTOB B 0OMEHE BEIIECTB B
OpraHu3Me.

8 [Ipaktuueckas pabota Ne3. 1
«CpaBHUTEIBHBIM aHATIU3 MTPOTYKTOB
KHCJIOTHOTO M ()epMEHTaTHBHOTO
rUIPOJIN3a IU- U ToJIMcaxapuI0B (Ha
pUMEpe caxapo3bl U Kpaxmaa.

9 [[IpakTnueckas padbora Ned. « Bnusuue Ha| 1
AKTUBHOCTH (DEPMEHTOB TEMIIEPATYPHI,
[pH, akTMBaTOPOB M MHTHOUTOPOBY.

ButamMuHbI M HEKOTOPBIE IPYyrue 0HOJIOrH4YeCKU AKTHBHbIE coeuHeHus (34)

10 |Butramunsl. Knaccudukanms 1
BUTAMHHOB. Y4YacTUE BUTAMUHOB B
0OMEHE BEIIECTB.

11 |{[Ipaktuueckas padora NoS5. 1
«KadecTBeHHbIE peaKK Ha
BUTAMUHED).




12 |PazHooOpa3ue OHOIOrHYeCKr aKTUBHBIX 1

COETMHEHUN
HykJjienHOBbI€ KHCJIOTHI M HX 00MeH (4 1)

13 |HykiaenHOBBIE KUCIIOTHI. 1
Knaccudukanusi. CocTaB v CTpOSHUE.

14 JIHK, PHK pa3nu4HbIX BUJIOB. 1

15 [[Ipaktnueckas padota Ne6. «BrI nemenue 1
[PHOOHYKJICOITPOTEUHOB M3 IPOAKIKEH»

16 |[IpakTtuueckas padbora Ne7. 1

«KauecTBeHHOE OmpeiesieHHE MPOIYKTOB
CUIPOJIA3a PUOOHYKIIEONPOTEHHOB).

Pacnang u OmocunTe3 0e1K0B (3 1)

17

Pacriag u OuocunTe3 6€KoB. OEPMEHTHI, 1
OCYIIIECTBIISIFOIINE Paciiaj] OEIKOB.
[lepBUYHBIC U BTOPUIHBIC
AMUHOKHCJIOTHI.

18

[Tpaktnueckas pabora Ne8. 1
DH3UMATUYECKUIT METOI BBIIEICHUSA U
KOJUYCCTBEHHOT'O OIPEICIICHHS

MOYCBHHEI.
19 [Konx 6emkoBoro cuaTe3a. OCOOEHHOCTH 1
TCHETHYECKOTO KOJIa MUTOXOHIPHH U
XJIOPOTIACTOB.
YrieBoabl M ux 00MeH (4 4)
20 |[Knaccuduxarus yriaeBoioB. 1

[lomcaxapuibl, UX CTPYKTypa U
MpeAcTaBUTeNu (TJTUKOreH, Kpaxmal,
KJIeTYaTKa, XUTUH). DyHKIIUN
YTJIEBOJIOB.

21

OO6meH yrieBooB. [ rkonms. 1
CrmmproBoe Opoxenue. JleiicTBre
DTAHOJIA HA OPTaHU3M YeJIOBEKa

22

[Tpaktrueckas padora Ne9. Beigenenue 1
[JIMKOTE€HA U3 MIEUYEHU XUBOTHBIX.
CormocTaBiieHHe CTPYKTYPbI TJIMKOTE€HA U

KpaxMaja.
23 [[Ipaktuueckas padora Nel(. 1
«KadecTBeHHBIE PEAKIIMM Ha YTJICBOIBI.
Jlunuabl 1 ux oomeH (4 4)
24 Ulunnael. ®U3nKko-XUMHUYECKHE CBOMCTBA 1

NMUIMI0B. bronornyeckoe 3HadyeHUE

16



25

O6meH xupoB. Hapyienus B oOmeHe
KUPOB. OXKUPEHUE U €T0 MPUUNHBIL.

26

Bocku, ux crpoenue, QyHKIUU U
npencraButenu. CTpyktypa u QyHKIUA
crepou1oB. bruonornueckas posb
bochoaunuaoB

27

[IpakTrueckas padbora Nell. I'maponus

PKAPOB MOJI ICUCTBUEM JIMNa3bl. BiusHue

PKCJIYM Ha aKTMBHOCTD JIMIIA3HI.

buosornyeckoe okucjaenne u cuHTe3 AT® (2 v)
28 |Pa3znooOpasue GhepMeHTOB 1
ounosornueckoro okucaenus. Karanaza u
€€ pOoJIb B 3allUTE OPraHu3Ma OT
AKTUBHBIX (DOPM KHUCIIOPOJIA.
Ctpoenue nporoHHoi AT®a3sl u 1

29‘

BCPOATHBIC MCXAHU3Mbl CHHTC3a ATD

I'opMoHBI M X PoJIb B 00MeHe BelmecTn (2

4)

30

Kiaccugukaius ropMoHOB. MexaHusm
€HCTBHSI CTEPOUIHBIX TOPMOHOB.
apaKTEpUCTUKA UHCYJIMHA, TOPMOHA
0CTa.

1

31

CaxapHblii A1a0eT U ero BUAbIL.
Puin3uHr-¢pakTopsl FOPMOHOB
[ [ppuMeHEHE TOPMOHOB B MEUIIMHE.

IIpo6s1eMbl OMOXMMHUYECKOH IKO0JI0

ruu (3 4)

32

JK0JI0r0-ONOXUMUYECKHE
B3aMMO/ICUCTBUS C YYaCTUEM PA3IIUUHBIX
rpYIII OPraHU3MOB: MUKPOOPTraHU3MOB,
rpuOOB, BBICHINX PACTEHU, KUBOTHBIX.
AHTpONIOTEHHBIE OMOAKTHBHBIC
BEIIECTBA U MPOOIEMBI XUMUYECKOTO
3arpsizHeHus: Onocdepsl.

1

33

Cemunap Ha Temy «IIpoOiemMbl
OHMOXUMHUYECKON DKOJIOTUH

34 |0O6001IeHre U cucTEMAaTU3AU 3HAHUI

110 KypCcy «bHOXHMUS U1 METUITHHAY»

17
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