MyHUIIMNAJILHOE ABTOHOMHOE 00111€00pa30BaTe/IbHOE YUpeKIeHue
«Cpennsisi 001eodpa3zoparesibHas mkoja Ne 12 umenn B.H. CmeTankuna
HaxoakHHCKOT0 rOpoICKOro OKpyra

4 ™ «YTBepKIEHO»

JOKyMeHT flO,EI,I'II/ICGH JlupexTtop

ANEeKTPOHHOM NoANnnceio MAOY «COLI Ne 12» HI'O

MAQY «COLU Ne12» HIMO / E.T. ®edunosa/

LupekTop: dedunosa EsreHus MeHHagbesHa ITpukas ot «30» asrycra 2023r.

CepwuitHbin Homep: 00dc7541de728eb932850d9d69142fc5eb Ne 81 - OH
\,ﬂeﬁlCTBV‘ITeﬂbHaZ ¢ 19.01.2023 no 13.04.2024 y

PABOYAS ITPOT'PAMMA

3JIeKTHBHOT'O Kypca

«XUMHA 1 MeTULIHHA
10-11 kaacce

CocraBuTenb:
YUUTEIb XUMUHN
KoBanesa H.H.

2023r.



Cpok peasii3anuu nporpaMmsl — 2 roja
10-11knacc

IosicHuTeNLHAA 3aNNCKA

Pabouas mporpamma 3J€KTUBHOTO Kypca « XUMHUS ¥ METUITMHAY COCTaBIICHA /IS
10-11 xmaccoB B CBSI3U C BBIOOPOM YUAIIMXCSl €CTECTBEHHO-HAYYHOTO TPOQUIIS
oOy4eHus.

Kypc paccunrtan Ha npoBenenue 1 yaca B Hegemo. Beero 34 yaca B 10 knacce u
35 gacoB B 11 knacce.

HJIaHl/IpyeMble pe3yabTaTbl OCBOCHUSA 3JICKTUBHOI'O KypcCa

[lo 3aBepmieHMH Kypca yyaliuecss JOJDKHBI  OBJQACTh  CIEAYIOIIUMU
pe3ynbTaTamu:

JINYHOCTHBIE PE3YJIbTATHI.

1. 3nanue u nonumanue: OCHOBHBIX HCTOPUYECKUX COOBITUM, CBA3aHHBIX C
pa3BUTHEM XMMUHU; JOCTUKEHHUI B 00JJACTH XUMUU U KYJIbTYPHBIX
TpaJuLUi CBOEH CTPaHbI (B TOM YUCIIE HAYYHBIX ); OOLUIEMHUPOBBIX
JOCTUKEHUM B 00JIACTH XUMUU; OCHOBHBIX MPUHIIUIIOB U MTPaBUII
OTHOILIEHUS K MIPUPOJIE; OCHOB 3I0POBOr0 00pa3a *KU3HU U
310pOBbECOEpErarouX TEXHOJIOTUM; IPaBUJl IOBEJICHUS B
Ype3BBIYANHBIX CUTYAIIHSIX, CBA3aHHBIX C BO3JACHCTBUEM Pa3IMUHbIX
BEIIIECTB; OCHOBHBIX MPaB U 005S3aHHOCTEH IpakAaHNHA (B TOM YHCIIe
00y4Yaromierocs), CBA3aHHbIX C JIMYHOCTHBIM, TPO(PECCHOHATEHBIM U
KU3HEHHBIM CaMOOIIpeIeJICHHEM; COIIMAIbHON 3HAYMMOCTH U
coJiep>kaHus Mpodeccuid, CBSI3aHHBIX ¢ XUMUEH;

2. 4y8cmeo 20poocmu 3a POCCUNCKYIO0 XUMHUECKYIO HAYKY U JTOCTH)KCHUS
YUEHBIX; YBOXKCHHE U NMPUHATHE JOCTIKEHUM XUMUU; JTIO00Bb U
OepeKHOE OTHOIICHHUE K MPUPOJIC; YBAKEHNE U yUeT MHEHUN
OKPYXAIOIIUX K JUYHBIM JOCTHXKEHUSAM B U3yYCHUH XUMUU;

3. mpusHanue NEHHOCTU COOCTBEHHOTO 3/10POBbS U 3[J0POBBS OKPY KAIOIINX
JH0J1ei; He0OOXOAMMOCTH CAMOBBIPKEHHUSI, CAMOPEATU3aIIH,
COIIMAJILHOTO MPU3HAHUS;

4. oco3naHue CTEIIEHH TOTOBHOCTH K CAMOCTOSTEIILHBIM IMOCTYIIKaM "
ﬂeﬁCTBHHM, OTBETCTBCHHOCTH 3a UX PE3YJIbTAThI;

5. nposenenue YKOIOTHYECKOT0 CO3HAHMS, T00OPOKENAaTeIbHOCTH, TOBEPHUS U
BHUMATEJILHOCTH K JIFOSIM, TOTOBHOCTH K COTPYTHHYECTBY; WHUITHATHBEI
1 JTF0003HATEIPHOCTH B U3YYCHUH BEIECTB U MPOIIECCOB; YOCKICHHOCTH
B HEOOXOAMMOCTH Pa3yMHOTO UCIIOJIb30BAaHUS JOCTKECHUN HAYKU 1
TEXHOJIOTHH;



6. YMmerue yCTaHaBJIMBATDb CBA3HW MCKAY LCJIbIO U3YUCHUA XUMHUH U TCM, JIJIA

4Cro 3TO HYKHO, CTPOUTD JKU3HCHHBIC U HpO(i)eCCHOHaJIBHLIG IIJIaHBI C
YUCTOM YCIICHIIHOCTHU U3YUCHUA XUMHHU U COOCTBEHHBIX IMIPUOPHUTCTOB.

MeTanpeaMeTHbl€ Pe3VJbTATHI. MeTaHpeﬂMeTHBIe PE3YIIbTAThl BKIIOYAIOT

OCBOCHHBIC O6yanOHIHMHCSI MCIKIIPCAMCTHBIC TIIOHATHUA KW YHHUBCPCAJIBHBIC
y‘-Ie6HI)I€ I[GI\/JICTBI/IH (peFYJISITI/IBHI)IG, ITO3HAaBaTCJILHEBIC, KOMMYHI/IKEITI/IBHI)IG).

Pezynamuenvie YV/I:

1.

YMeHne caMOCTOSITEITbHO ONPENLISITh IeId 00yUeHUsI, CTAaBUTh U
dbopMyIMpOBaTh HOBBIE 3a]]a4M B yueO€ 1 MMO3HABATEIHHOU
JEATEIIbHOCTH, Pa3BUBaTh MOTUBBI U HUHTEPECHI CBOEH MO3HABATEIIHHOM
NEATEIIbHOCTH.

YMeHne caMOCTOSATENBHO IIIIaHUPOBATh ITyTH JOCTHXKEHUS LIEJIEH, B TOM
quCclie aJIbTEPHATUBHbBIE, OCO3HAHHO BbIOUpaTh Hanbosee 3PPeKTUBHbIE
CH0cOObI penieHns y4eOHBIX U M03HABATEIbHBIX 3a/1a4.

YMeHne COOTHOCUTH CBOM JEUCTBUS C IIJITAHUPYEMBIMU PE3YyJIbTaTaMH,
OCYILECTBIIAITH KOHTPOJIb CBOEU JIESITEIIBHOCTH B IPOLIECCE JOCTUKECHUS
pe3ynbTaTa, ONpeAeATh CIOCOObI ICUCTBUI B paMKax MpPeI0KEHHbIX
yCIIOBUI U TpeOOBaHMI, KOPPEKTUPOBATH CBOM JIEUCTBUS B COOTBETCTBHUU
C U3MEHSIOIIECHCS CUTyallue.

YMeHnue OLCHUBATH MMPABUJILHOCTH BBIITOJIHCHUSA qu6HOﬁ 3agadu,
COOCTBEHHBIE BO3MOKHOCTH €€ PCIICHUA.

Brnanenne ocHOBaMU CaMOKOHTPOJIS,, CAMOOLIEHKH, IPUHSATHS PEIICHUH U
OCYUIECTBJIEHUSI OCO3HAHHOI'O BbIOOpA B y4eOHOM U MO3HABATEIbHOM.

Iloznasamenvhole YVJI:

1.

YMeHue onpenensaTh NOHSATHUS, CO3/1aBaTh 0000IEHNS, YCTaHABINBATh
aHaJIOTUH, KIacCU(DHUITUPOBATH, CAMOCTOSTEILHO BEIOMPATh OCHOBAHUS U
KPUTEPUH JIJIs KTacCU(UKAIIUN, YCTAaHABJIMBATh MPUYNHHO-CIIC/ICTBCHHBIC
CBSI3M, CTPOUTH JJOTMYECKOE PACCYKICHUE, YMO3AKIIOUCHUE
(MHAYKTHUBHOE, IETYKTUBHOE, TI0 AaHAJIOTUHN) U JCIaTh BEIBOIBI.

YMeHue co3iaBath, MPUMEHATh U TPEOOPa30BLIBATH 3HAKU U CUMBOJIHI,
MOJICNIA Y CXEMBI JUTsI pEIIeHUsT yueOHbIX 1 TTO3HABATENILHBIX 3a/1a4.

CMBICJIOBOE YTECHHE.

DOOpMUPOBAHUE U PA3BUTHUE KOJIOTMUYECKOTO MBIIUIEHUS, YMEHUE
MIPUMEHSATH €r0 B IO3HABATEIIbHOM, KOMMYHUKATUBHOM, COLIMAJIBHOM
MPaKTUKE U MPO(HECCUOHATBHON OpUEHTALINH.

Pa3BuTre MOTHBAIMU K OBIAJICHUIO KYJIbTYPOl aKTUBHOTO
MCIMOJIb30BaHU CJIOBAPEN U IPYTUX TOMCKOBBIX CHCTEM.

Kommynukamuenvie YV/I:



1.

YMeHne opraHn30BbIBaTh Y4EOHOE COTPYAHUYECTBO U COBMECTHYIO
NESATEIbHOCTh C YUUTENIEM U CBEPCTHUKAMU; pad0TaTh MHAUBUAYAIBHO U
B IpYIIIE: HAXOJIUTh 00IIIee PEeIIeHNE U pa3peniaTh KOHPIUKTHI HA OCHOBE
COTJIaCOBaHMS TO3UIUHN U yUeTa MHTEPECOB; POPMYIUPOBATH,
apryMEHTUPOBATh U OTCTAaUBATh CBOE MHEHHE.

YMeHHE 0CO3HAHHO MCIOJIb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUU C
3a/1a4yell KOMMYHUKAIMK JUIS BBIPAKEHUSL CBOUX 9YBCTB, MBICIIEH U
NOTPEOHOCTEN 1S TUIAHUPOBAHUS U PETYIISIIUU CBOEH ESITEIIBHOCTH;
BJIAJICHUE YCTHOW U MHCbMEHHOU PEYBI0, MOHOJIOTUYECKON KOHTEKCTHOM
peublo.

dopMUpOBaHUE U PA3BUTUE KOMIIETEHTHOCTH B 00J1aCTH UCIIOIb30BaHUS
nH()OPMAITMOHHO-KOMMYHUKAITMOHHBIX TexHomoruit (UKT).

Ilpeomemmnuwie pe3ynomamel:

1.

3HATb XapaKTCPUCTUKY OCHOBHBIX KJIACCOB COG,Z[HHCHHﬁ, BXOJAIIINX B
COCTaB >KUBOM MaTCpUuHn, Ba)KHEHIIINE pa3acibl OMOXUMUH: 6€HKI/I,
(bCpMGHTLI, JUIIUAbI, HYKIICHMHOBBIC KNCJIOTBI, BUTAMHUHBLI; OCHOBHBIC
IMIPUHOUIIBI, JICKAIIHNC B OCHOBC KOJIMYCCTBCHHOT'O U KAYCCTBCHHOT'O
aHaJIn3a,

OIPEICIIATh MPUHAIJIEKHOCTD BEIIECTB K ONPEACITCHHOMY KJIacCcy
COCJIMHCHUM;

MPOBOUTH KaU€CTBEHHBIE PeaKlK Ha OeNiku, (hepMEHThI, BATAMUHBI;
HaOJII0/1aTh U BECTU IPAMOTHBIC 3alIMCH HAOJI0IAEMBbIX SBICHUM;

IMPOU3BOAUTDH CpaBHI/ITCJIBHBIﬁ aHaJIn3 MMOJIYUYCHHBIX PC3YJIbTAaTOB, ACIAaTh
BBIBOJBI.

Ilpu usyuenuu oanHO20 Kypca ydawuecs NOIYYam B03MOICHOCMb 2ayboice
HO3HAKOMUMCSL C:

1.
2.

CYIIHOCTBIO OMOXUMUH U MCIUIMWHBI KaAK HAYKH;

OCHOBHBIMH dTanaMu OMOCHHTEe3a Oellka B 9YKapUOTHUYECKOM KIIETKE —
TPAHCKPUIIIUIO U TPAHCIISIIUIO;

3. peakIel KJISTOK Ha BO3JCHCTBHUE BPEIHBIX (DAKTOPOB CPE/IbI;

3aBUCHUMOCTLBIO ITPOABJICHHUA I'CHOB OT YCJ'IOBI/Iﬁ Oprncanmeﬁ CpCALI.

CTPOCHHEM OMOJIOTHYCCKHX 00BEKTOB: KJIECTKH, TCHOB H XPOMOCOM,
HEOPTaHUYECKUX U OPTaHUYCCKUX BEIESCTB KICTKH;

npolieccamM MeTadoIn3Ma.

Coaep:xanue 3JIEKTUBHOIO Kypca

10 kaacce



BBenenue (2 yac).

buoxumus kak Hayka. Hcropust pazButusi Ouoxumuu. Poib oTeuecTBEHHBIX
YYE€HBIX B pa3BUTHH OnoxuMuH (padoTsl A. . Jlanunesckoro, H. W. Jlynuna, A.
H. baxa, B. A. Durensrapara, A. H. benozepckoro, A. C. Cnupuna, 1O. A.
OBuunnukoBa, B. II. CkynaueBa u 1p.). B3aumMocBsizp OHOXUMHUU C
MOJIEKYJISIpHOM OMoJiorueit, OMoPpu3NKON 1 OMOOPTraHUYECKON XUMHEH.

3HaueHue OMOXMMMH ISl Pa3BUTUS OMOJOTHHM, MEIULUHBI, OMOTEXHOJIOTHUH,
CEJIbCKOTO XO3SIIICTBA, TE€HETUKHM M SKOJOTMU. MeToapl OMOXMMHYECKUX
WCCIICOBAHUN U UX XapaKTEPUCTHKA.

Boaa u e€ posib B Omosiornuecknx cucremax (3 yaca).

Bona B 6uocdepe. BzaumocBs3p ABYyX BOAHBIX CHCTEM — BHYTPEHHEH cpeibl
OpraHn3sMoB U MupoBoro okeaHa. Boga B ku3Hu denmoBeka. Dusmko-
XAMHUYECKUE CBOMCTBAa BOJbl. DyHKIMH BOALI B KjieTke. Poiap BOAbI B
NOBPEXKJICHNHN KIIETKU. BhlIeI€eHNE BOJIBI.

buorenHbie 3j1eMeHTHI U MX coequHeHNs (8 yacoB).

Teopusi. Knaccudukanuss u pacnpoCcTpaHEHHOCTh XUMUYECKUX JJIEMEHTOB B
opranusMe uenoBeka. OpraHoreHsl. MeTtaiuibl KU3HU. BHOTE€HHBIE 3JIEMEHTBHI.
MakposnemenTel. Mukpoaniementsl. ['oMeocras. Bogopox u ero coenuHeHus.
Oyukiuu  BoAbl. CBsizaHHas, cBoOoaHas Boaa. CTpyKTypUpOBaHHas,
JNEeCTPYKTypUpOBaHHas Boja. Tspkemas Bojaa. JlUCcTuiMpoBaHHas BoOAa.
Yrnepon u ero coemuneHus. Oxcupy yriepona (IT). OOMeHHBI MexaHU3M.
Kucnopon, cepa m ux coenuHeHus. buomormueckoe okucienue. llepokcup
BoJIopoa. Azot, pocdop u ux coeauHenus. Ammuak. Okcua azota (I). Okcun
azora (I1). Oxcuna azota (III). Hutputel. Oxcun azora (IV). Oxkcuna azora(V).
Hutpatel. ATOMBI rajmoreHoB M UX coeauHeHus. OKUCIUTENbHO-
BOCCTAHOBHUTEJIbHBIE CBOWMCTBA TajOreHOB. KHWCIOTHO-OCHOBHBIE CBOMCTBA
rasioreHoB. KomriekcooOpasyrolire cBoicTBa rajJoreHoOB.

IMpaktuka. Ha ocHOBaHWMM CTpOGHHS aroMa OWOTEHHBIX JJIEMEHTOB
MPEANOJIOKEHNEe O BO3MOXXHBIX XUMHUYECKHUX CBOWCTBAX, (PU3MOIOTHYECKOM
pomu nsi opranms3ma. KapOokcuremorinoOun. Oxcuremorsioous. ['umokcwus.
['unepokcus. duznonorudeckas poib cepbl. JlesuHdbunupyronme cBoOWCTBa
cepbl. dusnonoruyeckasi poib docdopa. buonornueckas poyib U NMpUMEHEHUE
rajOr€HOB U UX COCIMHEHUN B MEIULIUHE.

CocTtaBneHue CcxXeM KpYyroBOPOTOB OHOTEHHBIX JJIEMEHTOB B MPHUPOJE.
Kpyrosopot Bonbl B npupone. Kpyrosopot yriepoaa B npupoje. Kpyrosopot
kuciopoga B mpupoae. Kpyrosopor cepsl B mpupone. KpyroBopor azora B
npupoje. Kpyrosopor dpocdopa B npupose.

llpakmuueckas pabomwi: I.Ilpocmetiwuue cnocobel ouucmrKu 600bl U3
NPUPOOHBIX UCHOYHUKOS.

buoneoprannyeckas xumusi 1 Meauumna (10 uacoe).



Teopus. Pu3nonornyeckass ¥ NaTOJIOTHYECKAS POJIb HEKOTOPBIX 3JIEMEHTOB B
opraHusMe. bHoHeopranmdeckas XuMHs. XHUMUYECKHE pEaKUUd B KUBOM
opranu3Me. CoenuHeHHsT METaIOB B opraHu3sMe yenoseka. CoaepxkaHue
METAJJIOB B KOMIIOHEHTaX KpOBU 3/I0pOBOro uenoBeka. HaxoxaeHuwe B
opranu3me. Kanumii-natpueBbiii Hacoc. Pomb monoB K* u Na® B opranusme.
KommnekcoobpazoBanue kanusi ¢ (epmeHtamu u cyoctparamu. CtpoeHue
MarHus W Kanelus. Haxoxnmenwe B opranmsme. Pons moHoB Mg?* u Ca®' B
opranu3Mme. KowmmnekcooOpazoBanue Marausi u  Kanblus. (OcoOeHHOCTH
KOMITJIEKCHBIX COCIMHEHN, 00pa3yeMbIX MeTajllaMu. bruonorndeckue QyHKIum
METaJUIONPOTEUHOB. Crpoenue Maprasia 17} MOJIUO/IEHA.
Kommiekcoobpa3oBanue maprasniia u MonuodaeHa. HaxoxxneHue B opraHusMe.
KommiekcooOpazoBanue xene3a U koOanbTa. HaxoxxaeHwe B oOpranusme.
Crpoenne meaum u nuHka. Haxoxnaenue B opranusme. Ponbp MOHOB Menau u
nuHKa B opranusMme. KomrmiekcooOpa3zoBanue menu W 1uHKa. [loTpeOHOCTH
OopraHM3sMa B HMOHaxX Meau M LHUHKA. OCHOBHBIE NPOSIBJICHUSA HENOCTaTKa WU
n30bITKa KATHOHOB ME/TU U ITMHKA.

IIpakTuka. PaGota co cOpaBOYHOW JUTEPATYypol IO  OMpPEACIICHUIO
IIperapaToB, NIPUMEHAEMBIX B MEIMIMHCKOW IpakTuke. [Ipemaparsl xanus u
HaTpus, IPUMEHSAEMbIE B MEIULMHCKOM npakTuke. Ilpemaparsl MarHus wu
KaJIbLUA, NPUMEHsAEMblEe B MEIUUMHCKOM IpakTtuke. [Ipemaparsl mapraxua,
IpUMEHSIEMbIE B MEIMIMHCKON mnpakTtuke. IlpemapaTel kene3a u KoOanbTa,
IIPUMEHSIEMBIE B MEAMUMHCKOM mnpakThke. Ilpemaparsl Menu # IMHKAa,
IIPUMEHSIEMBIE B METUIIMHCKOW MMPAKTUKE.

BrisiBaenue HEOOCTAaTKa U n30bITKAa HOHOB METAJIJIOB Ha OpraHu3M 4YCJIOBCKA.

[TorpebHOCT, oOpranusma B uoHax K* m Na'. OcHOBHbIC TPOSBICHUS
HeJ0CTaTKa W M30bITKa KaTHOHOB Kaiins W Hatpus. [loTpeOHOCTh opraHu3Ma B
noHax Mg?* u Ca®". OcHOBHBIE NPOSBIEHHS HENOCTATKA U M30LITKA KATHOHOB
Mareus M Kanelms. Pons moHoB Mn?* m Mo?" B opranusme. IToTpeGHOCTE
opranmsMa B MOHax Mn?* u Mo?*. OcCHOBHBIE TpOSBIEHMS HENOCTATKA M
n30bITKa KAaTHOHOB MapraHiia u mMoiaubaeHa. Poib HOHOB kene3a U KoOalibTa B
opranm3me. [loTpeOHOCTh OpraHM3Ma B MOHaX jkelie3a u koOaiabTa. OCHOBHEIC
MPOSIBJICHHUsS] HENOCTaTKa M U30bITKA KAaTHOHOB JKele3a U KoOajbTa.
[TorpebHOCTS OpraHu3mMa B WOHAX Mead W IMHKA. OCHOBHBIC TPOSBIICHUS
HEJ0CTaTKa U M30bITKA KATHOHOB MEIU M IINHKA.

Ilpakmuuecxue pabomesi: 1.1lonyueHue KOMNIEKCHBIX COEOUHEHU.
2. H3yuenue cocmasa npenapama « Depponnexcy.

Pemienne 3agau  mno o0meil XdAMHHM ¢ MeEIHKO-OMOJOTrHYECKOM
HANPaBJEHHOCTHIO (4 uaca).

IIpakruka. KommuectBo BemiectBa. Monbs. MonsipHas macca. CtpoeHue siapa
atoMa. Helitponsl. [IpoTtonsl. DnekTponsl. M3oTonkbl. Pemienue 3a1a4 mo teme «
KonnuectBo BemecTBa» U «CTpoeHUE aToMay.

Pemenue 3a1a4 1o TeMe « JeKTPOIU3».



MaccoBast nons snementa B ¢opmyine. Pacdersl mo xumMudeckum (opmyiam.
BbiBog (hopMybl XUMHUECKOTO COEAMHEHUS MO M3BECTHBIM MAaCCOBBIM JIOJISIM
HIIEMEHTOB.

PactBopsl. Macca pactBopa. O6bEM pacTtBopa. MaccoBast 10Jisi paCTBOPEHHOTO
BelecTsa. [noTHoCTh pacTBOpa. MossipHast koHIeHTpanus. Pemenue 3aqau mo
TeMe « PacTBopb1». Pacuersl mo ypaBHEHUIO peakivu.

XuMus B A0MallIHel anTeuke (2 yaca).

Teopus. JIekapcTBEHHBIE CPEACTBA MEPBOM MOMOIIM. JIeKapCTBEHHBIE CPEACTBA
JUIsl IpUE€Ma BHYTpPb. JIeKapCTBEHHBIE CpPEACTBA JI HAPYKHOTO NPUMEHEHUS.
[lepeBs304HbIN MaTepHUall, CPeACTBA OCTAHOBKU KPOBOTEUEHUSI.

Ilpakxmuueckue  pabomul: 1.U3yuenue  ceoiicmé  canuyunosou  u
ayemuaCatuyuIo80u KUCIOM.

O0pa3 :xu3HMU U BpeHble NPUBBIYKHU (6 4acoB).

IIpaktuka. [TogroroBka npe3eHTanuii Mo 310poBoMy 00pasy xku3Hu. DakTopsl,
BIUSIIONINE Ha 3/I0POBbE 4YEJIOBEKAa. 3J0pOBbI 00pa3 >xu3nu. llpaBuiia
3I0pOBOTO OOpa3a >KU3HHU. 3aHATHS (Pu3MyecKkod KynapTypoi. PammonansHOe
nutanue. JInunas ruruena. 3akanuanue. OTKa3 OT BPEIHBIX IPUBBIYEK.

CocraB TabayHoro papiMa. MexaHU3M JICHCTBHS HHUKOTHMHA Ha OpPraHU3M
yeJIoBeKa. BiusgHue BelecTB Ta0auHOro AbIMa Ha KU3HEHHO Ba)KHBIE CHCTEMBI
OpraHoB 4ejoBeKa. 3a00JIeBaHMsl, BbI3bIBacMbIe KypeHHueM. IlaccuBHOE KypeHue.
MeToasl n30aBieHUsa OT TaOAYHOI 3aBUCUMOCTH.

JleiictBue ankoroisi Ha opraHusM. [laryOHoe BiusiHME aJKOrojsi HA CUCTEMBI
OpraHOB 4YeJOBeKa. AJIKOroJiM3M H TpOOJIEMBbl, KOTOPbIE OH BbI3BIBAET.
Herpananus nuunocty. [lepBas moMomps mpu OTpaBIeHUH aJIKOTOJIEM.

['pynmbl HapkoTHUeCcKUX BenlecTB. Hapkomanus. @usndeckass 3aBUCUMOCTb OT
HAapKOTUKOB. ['yOWTeNbHOE BIMSHUE HApPKOTHMYECKUX BEIIECTB HAa OpPraHU3M
YeJI0BEKa.

TemaTHuyeckoe NJIAHUPOBAHUE

Ne| Ha3zBanme pa3zaena| Koua-Bo W3 HuX K0J1-BO 4aCOB,
(010Ka) 4acoB Ha OTBEJAECHHbIX HA
n/n H3YyUeHHe | NPAKTHYECKYI0 YacThb U
pasaena KOHTPOJIb
(0J10KQ)

Ja0op.| MpPaKT. KOHTP.

pa6. | pao. pao.

1. | Beenenue 2

2. | Bona u e€ poisb B 3




OMOJIOTHYECKUX
CHCTEMAaX
3. | Byorennsle 8 1
DJIEMEHTHI U UX
COEIMHEHUS
4. | buoHeopranuyeckas 10 2
XAMHAS 1 MEQUIINHA
5. | Pemenwne 3amad mo 4
o0111ell XMUMHU C
M€ IUKO-
OHOJIOTHYECKOM
HaIPaBJICHHOCTHIO
6. | Xumus B qoMalrHen 2 1
anTeykKe
7. | ObOpa3 Xu3HU U 6
BpEIHBIC TPUBBIYKU
Hroro 35 - 4 -
TemaTnyeckoe NIAHUPOBaAHUE
No HauMeHoBanme Komm- [dara J[lara
n\i yecTBO I1aHU- pakTu- [pumeuanue

paszesia u TeM
YacoB pyemasi yecKasi

BBenenue (24)

1 IloemopHuviii 1
UHCIMPYKIMAXNC NO
mexHuKe
bezonacrocmu.
buoxumus kak Hayka.
Hctopus pazsutus
OMOXHMUM.

2 3HayeHne OMOXUMHUH. 1
MeToabl
OMOXUMHYECKUX
HWCCIIEJOBAaHUM U UX
XapaKTEPUCTHKA.

Boaa u e€ posib B OMosiornyeckux cucremax (34)

3 Bopma B 6uocdepe. 1
Bopa B >XM3HU KUBBIX




10

11

12

13

14

15
16

OPTaHU3MOB

DU3HKO-XUMHUECKIE
CBOMCTBA BOJbI

Bona B kneTtke u
OpraHu3Me

1

buoreHnbie 3j1eMeHTHI U UX coeuHeHus1 (84)

Knaccudukanus u
pacipoCTpaHEHHOCTh
XUMUYICCKUX
AJIEMEHTOB B
OpraHHU3ME YeIOBeKa.

Bonopon u ero
COCMHEHUS.

[IpakTnueckas pabora

Nel. IIpocrenmme
CIIOCOOBI OYMCTKH
BOJIbI U3 MIPUPOTHBIX
HCTOYHHKOB.

Yriepon u ero
COCMHEHUS.

Kucnopon, cepa u ux
COCIMHEHHUS.

A3or, dhochop u ux
COCIMHEHUSI.

ATOMBI TQJIOTEHOB U
UX COCIUHEHUS.

O06o061enue u
CHCTEMAaTH3aIs
3HAHWUM IO pa3aey
«buorennsie
3JIEMEHTBI M UX
COCIUHCHMUSY.

1

[EEY

[IpakTnueckas
pabota Nel

buoneoprannyeckasi xumusi 1 MeauuuHa (104)

dusnojiornueckas u
MIaTOJIOTUYECKAs POJIb

HCKOTOPLBIX 9JICMCHTOB

B OpTraHHU3ME.
Harpuit u kanui.

Maruuii ¥ KaJbIun.

1



17 IloemopHuviii
UHCIPYKMANC NO
MmexHuKe
bezonacrocmu.

XuMHs HOHOB d-
METAJIOB B
OpraHu3Me.

18 Ilpaktrueckas padbora

Ne2. ITonyuenue
KOMILJIEKCHBIX
COCIMHEHU.

19 Mapranen u
MOJIUOJICH.

20 XKene3o u kKoOaNbT.

21 TlpakTtrueckas padora

Ne3. U3yuenue
COCTaBa Ipernapara
«Depporiekc.

22 Menb U [IAHK.

23 O06o0meHmne u
CUCTEMAaTHU3ALIMS
3HAHWUM IO pa3Jeiy

«bHroHEOprannyeckas
XUMUS 1 MEAULIHAY.

1 [IpakTnueckas
pabota Ne2

1
[IpakTnueckas
paboTa Ne3

Pemrenue 3a1a4 nmo oo01ieid XuUMHUHR ¢ MeIUKO-0HOJIOTHUYECKOM
HANPaBJEHHOCTHIO (4 1)

24 Pemenwne 3amad 1o
teme « KomnuecTBo
BEIECTBA» U «
CtpoeHnue atomay.

25 Peuienue 3ana4 Ha
BbIBOJ (POpMYIT U
pacyeTsl 1o
dbopmynam.

26 Peuienue 3agay mo

TeME «DIECKTPOJIU3Y.

27 Pemenue 3amau no

1



TCMC « PaCTBOpLI».

PacueTsl 110
YpPaBHEHUIO PEAKIIMH.

XuMHuA B A0MAallIHel anTeuke (2 4)

28 JlexapcTBeHHBIE 1
CPEACTBA IIEPBOU
MTOMOIITH.

29 IlpakTuyeckas padbora 1 [IpakTuyeckas
No4. N3yuenue pabota Ne4

CBOMCTB CaAJIUIINIOBOU
U aleTHUJICAJIUIINIOBOMN
KHCJIOT».

O0pa3 :xu3HHU U BpeHble NPUBBIYKHU (6 1)

30 3nmopoBelit 00pa3 1
KU3HH.

31 TabakokypeHHE U 1
HUKOTHUHOMAHWUSL.

32 Anxorois u 1
AJTKOT OJTU3M.

33 HapkoTtuku u 1
HapKOMaHHUSI.

34 CemuHap Ha TEMY 1

«O0pa3 Ku3HU U
BPEIHBIC TPUBBIYKI

35 O0o0menue n 1
CHCTEeMAaTH3aI1s
3HaHWUU 110 KypCy
«bnoxummnsa u
MEIUITHAY

Coaep:xaHue 3JIEKTHBHOTO Kypca

11 knace

B3aumocsasb u peryjasauus ooOmeHa semects (1 yac).

OOmire mpeacTaBieHHsl O B3aUMOCBA3M OOMeHa BeliecTB B kieTke. [lonsarue o
KJIIIOYEBBIX MeTabonuTax. B3anMocBsi3b OENKOBOrO M HYKJIEMHOBOTO OOMeEHa,



3HAYCHHE PETYJIATOPHBIX OeNKoB. B3auMOCBs3b YIIIeBOAHOTO M OEITKOBOTO
oOMeHa. BzanMocBs3p 00OMeHa yrieBo10B U JIUITUI0B.

YpoBHU peryisiuu oOMeHa BEIIeCTB: KJIETOYHBINA, OpraHu3MeHHbIH. OCHOBHbBIE
MEXaHU3MbI PErysisiliui oOMEHa BelIeCTB B KieTke. OpraHu3MEeHHbIN ypOBEHb
perynsiuuu. ['opMoHanbHas peryssiys oOMeHa BEIIeCTB.

beaku (4 yaca).

Ponp 0OenkoB B MOCTPOGHHMM H  (PYHKIMOHUPOBAHUHM JKUBBIX CHCTEM.
AMUHOKUCIOTHBIA ~ cocTaB  OenkoB.  [loHsTHE O  MPOTEMHOTECHHBIX
amMuHOKHCcI0Tax. Crocod CBSA3M aMUHOKHUCIIOT B OenKoBoW Mojekyse. [lentunabl.
[Tpuponnbie menTuabl (TIyTaTHOH, Ba30MPECCHH, SHKE(AIUHBI, YHAOPPHUHBI U
Ip.), HUX (QU3MOJIOIMYECKOE 3HAUYE€HHWE U HCIOJIb30BaHME B KAayecTBE
MEAWIIMHCKUX TpernapaToB. XHUMHYECKHA CHHTE3 TENTHI0B 33JaHHOTO
CTPOCHHMSI U BOBMOXKHOCTH UX TpuMeHeHus. CTpyKTypa OETKOBBIX MOJICKYIL.

[lepBuuHas cTpykTypa 6enkoB. [IpUHIIUIIBI U METO/IBI OTIPEIETICHUS IEPBUYHOM
CTPYKTYpbl Oelika. ABTOMATHYECKHE M MOJEKYJSIPHO-TEHETHUYECKHUE METO/IbI
OTIpEJICICHUs] TIEPBUYHOM CTpYKTypbl. KommbioTepHble OaHKU HaHHBIX O
MEPBUYHON CTPYKTYpe OCIKOB. IBOIIOIHUS IEPBUYHON CTPYKTYPHI OCIIKOB.

Bropuunas cTpykTypbl OenkoB. CBsI3b NMEPBUYHOM M BTOPUYHOM CTPYKTYp
oenkoBolt MoJekynbl. Kiaccudukaiys OCNIKOB MO 2JIEeMEHTaM BTOPHYHOU
CTPYKTYphl. JIOMEHHBIN MPUHIMI CTPYKTYPHOH opranmu3anuu 0enkoB. [ToHsTue
0 CTPYKTYpHBIX U (GYHKIIMOHAIBHBIX  JIOMEHaXx (Ha  mpumepe
MMMYHOTJIOOYJIMHOB U KAaTAIUTUYECKH aKTUBHBIX OCJIKOB).

TpernuHas cTpykTypa OenkoB. Tumbl cBs3eil, 00eCEUMBAIOIINX MOAIEPKAHUE
TPETUYHOM CTPYKTYpbl. JIMHAMUYHOCTH TPETUYHOM CTPYKTYpbl OEIKOB.
[Ipenckazanuie MPOCTPAHCTBEHHOTO CTPOEHUS OEIKOB UCXOJIS U3 UX MEPBUYHOM

CTPYKTYpBI.

UerBepTruHas CcTpykTypa OenkoB. KOHKpeTHbIE MpUMEpPHl YETBEPTHUHOMN
CTPYKTYpPBI O€JIKOB (TeMOTJIOONH, TAaKTaTIeTHAPOTeHas3a, Kartajgasa u ap.).

Homenknatypa u knaccudukarusi 6enxoB. DyHKIMOHATIbHAS KIACCHU(PUKAIIMS
OEJIKOB M XapaKTePUCTUKA OTACIBHBIX TPYMI: CTPYKTYPHBIX, COKPATUTEIIbHBIX,
3allUTHBIX, = TOKCHYECKUX, PELENTOPHBIX H  PEryJIsaTOpHbIX.  benku
(METAITTIOTHOHEUHBI, TEMOTJIOONH W JIp.) KaK JETOKCHMKAHThI KCEHOOMOTHUKOB B
OpraHu3Me.

Ipaxmuueckue pabomul:

1. Pa3zoenenue amuHOKUCI0M MeMOOOM PACHPeOeumeibHOl
xpomamoepaghuu Ha bymaze.

2. Ilpucomoenenue pacmeopa benka (Aauunozo arvoymuna). Pazoenenue
OenKos KypuHo2o Aiya no ux pacmeopumocmu. /lenamypayus 6eikoas.

®epmeHThI (4 yaca).



Pa3HooOpa3ue KaTaIUTUYECKH aKTUBHBIX MOJIeKys. KaTanuTuyecku akTUBHBIC
Oenku (PH3UMBI), KatanuTuiecku aktuBHbie PHK (pubo3uMebl), kKaTtauTudecku
aKTHBHBbIEC aHTUTeNa (a03uMmbl). Kartanutuueckas QyHkuus 6enkoB. Pa3znuuus B
CBOMCTBaXx (PEPMEHTOB W KaTaaM3aTOpOB HWHOW mpuposl. CrnenupuyHoCTb
nevictBus pepmenToB. Ponas oredecTtBenHbix yueHwbix (M. II. IlamioB, A. E.
Bbpaynureiin, [1. A. DHrenbrapar u ap.) B pa3BUTUU dH3UMOJIOTHU. DEepMEHTHI
MOHOMEpHI (TPUIICHH, JIM30LKMM) U MYJbTUMEPHI (TIyTaTHOH-PEAYKTa3a).
[Tonsitue o kodepmentrax. KodepmeHTsl — mnepeHocuukH BOIOpOAA U
anekrponoB (HAl, HAJI®, ®AM), u atomusix rpymnm (ATD, kopepment-A,
H®-caxapa).

MmuoxxecTBeHHbIe (QOpMBI (PepMEHTOB U UX (YHKIMOHAIHFHOE 3HAYCHHUE.
3HaueHUe HUCCIIECOBAHUS MHOXECTBEHHBIX (OpM (DepMEHTOB IS MEIUIIMHBI.
Mexanuzm  geictBusg  pepMeHTOB. {DepMEHT-CyOCTpaTHbIE  KOMILJIEKCHI.
AKTHUBAaTOpHl U HMHTUOUTOPHl (pepMeHTOB. BiusHHEe KCEHOOMOTHKOB Ha
aKTUBHOCTb (DEPMEHTOB.

Homenkmarypa u ximaccudukanust ¢epMeHToB. [IpHHIUMBI KiacCUpUKAIUN
dbepMeHTOB.

[IpoMBINIICHHOE TIOJIY4E€HHE W MPAKTUYECKOE HCIOIb30BaHue (DEPMEHTOB.
Nmmobunu3oBanHble (hepMeHTHI. [IepcrieKTUBBI TPAKTHYECKOTO UCTIOJIb30BAHUS
prubO3UMOB M a03UMOB J1J1s1 OOPHOBI ¢ 3a00JI€BaHUSIMH YEIIOBEKA.

Ipaxmuueckue pabomol:

1. CpasnumenvHulil aHanu3 npooyKmoe KUCIOMHO20 U hepMeHmamueHo20
2UOPONU3A OU- U NOJUCAXAPUOO8 (HA npuMepe caxaposvl U Kpaxmana).

2. Bruanue na axmuernocms ghepmenmos memnepamypul, pH, akmusamopos u
UHSUOUMOPO8.

ButamMuHBI M1 HEKOTOpBIE APyrue OMOJOTMYEeCKH aKTHBHbIE coequHenus (3
yaca).

Hctopust OTKpeITHUS BUTAMUHOB. POJIb BUTaMMHOB B MNHWTAaHUM 4YEJIOBEKA U
KUBOTHBIX. ABUTaMHHO3BI, TUIIOBUTAMUHO3BI, TUIIEPBUTAMUHO3BI.
CooTHollIeHnEe BUTAMUHOB U KO(DEPMEHTOB.

JKupopactBoprMbie BUTaMUHBI. BUTaMuH A M €ro ydyacTue B 3pUTEILHOM aKTe.
Butamuael D, K m E m ux pomp B oOmeHe BemecTB. BomopacTBoprmbie
BuTamMuHbl. Butamunel Bi, By, Bs, Bg, Bio, ux 3HaueHue B oOMEHE BEICCTB.
Buramun C (ackopOrMHOBas KUCIOTA).

Pa3HooOpa3ue OHOJOTMYECKH AKTHUBHBIX COCAMHEHHWI: aHTUBUTAMUHBI,
aHTUOMOTUKH, (UTOHIMABI, TrepOULUJIbI, AePOJIMAHThI, POCTOBBIE BEIECTBA
(BakHEHIIME MPEACTABUTEIN U MEXAHU3MBbI IEUCTBHS).

IIpakmuueckue pabomeoi:
1. Kauecmeennvie peakyuu Ha 6UMAMUHBL.

HykJienHoBbI€ KMCJIOTHI U X 00MeH (4 yaca).



Hctopust OTKPBITHS U U3YYEHUS HYKJIEMHOBBIX KUCJIOT, UX XUMUYECKUI COCTaB.
XapakTepucTUKa IMyPUHOBBIX W MHUPUMHUAUHOBBIX OCHOBAHUW, BXOIAIIUX B
COCTaB  HYKJIEHMHOBBIX  KHCIOT. JlBa THIA  HYKIEMHOBBIX  KHCIIOT:
ne3okcupuoonykiennoBas kuciaora (JAHK) u pubGonykinenHoBas KucioTa
(PHK). Pasmuuua mexnay JHK m PHK mo cocraBy rimaBHBIX a30THCTBIX
OCHOBAHHWMW, IIEHTO3aM, MOJEKYJSPHOM Macce, JIOKaIu3alUuu B KIETKE H
dbyukusaM. LeHTpanbHplii TOCTyNaT MojekyssipHon ouonorun: JJHK — PHK
— O€JIOK U €ro pa3BUTHE.

Crpykrypa u pynkuuu IHK. Conepxanne JJHK B opranusme u moxanusarus
ee B KieTke (sapo, mutoxoHjpuu). llepsuunas ctpykrypa JHK. Ilpoekr
«I'enom uenoseka». Bropuunas crpykrypa JAHK (mogens [Ix. Yorcona m .
Kpuxka). Ilomumopdusm Bropuunoit ctpyktypsl JHK (A, B, C u Z-hopmbl
JIHK). Tpernunas crpykrypa JHK. Ceepxcnupanuzanus [JHK. N30b1TouHOCT
1 koMmakTHOCTh MoiekyJ1 JIHK. Ctpoenue xpomaTuHa.

Mytauuu B JIHK u daxtopsl, ux Boi3biBaromue. Penapanus ctpykrypst JJHK u
ee 3HaueHue i coxpaHeHus BuaoB. Hacnencreennsie 3a0oneBanus. PHK, ux
knaccuduxanusa (TPHK, pPHK, MPHK). ®epmentst (PHK-nonumepasza, JITHK-
nosmmMepasa, JJHK-nmuraza) u 6enkoBbie (pakTophl, y4acTBYIOUIME B PETLTUKAIINH
JIHK. OOpaTHasi TpaHCKpUMIMS U €€ 3HaYeHUe i CYIIECTBOBAHHUS BHPYCOB
(Ha mpuMepe BUpyca HMMYHOJehUIIUTa 4YEJIOBEKa W BHUPYCOB TpUIINA) H
BHYTPUTE€HOMHBIX TiepecTpoek. [loHsTHE O TOABUKHBIX T€HETUYECKHUX
AJIEMEHTAaX U UX 3HAYEHHH ISl SBOJIIOIMHA T€HOMOB.

[ToHsiTUe O reHeTUYeCKON HKEeHEpUU. [[pUHIUIIBI K CTPATErMU MOJIEKYIISIPHOTO
KJIOHUpOBaHUsl. JOCTHIKEHMS M IEPCIIEKTUBBI MOJICKYJISIPHOM OMOTEXHOJIOTHH.

Ipaxmuueckue pabomot.

1. BvloeneHue puboHyKieonpomeutHos u3 OpoHCHcel.

2.Kauecmeennoe onpeoenenue npooykmos uopoausa puboHykieonpomeuHos.
Pacnaa u 6uocuHTe3 0esikoB (3 yaca).

Pacman GenkoB. DepMeHTHI, OCYHIECTBISIONIME pacnaj OenkoB. MeTabomusm
amMuHOKHCI0T. KoHeuHble MpOAyKThl pacmaga OCNIKOB U IMYTH CBSI3bIBAHMS
amMMmuaka B opranusMme. [lytu HOBooOpa3oBaHMsI aMUHOKHUCIIOT. AKTUBUPOBAHHE
AMHUHOKHCIIOT (cuHTE3 amuHoanmi-TPHK). Bo3moxHOCTB
nepenporpaMMHUPOBAHUS TPAHCIISAIUH.

Kon GenkoBoro cunre3a. Ucropus ero otkpeitus; padotel M. Hupenbepra, C.
Ouoa, X. I'. Kopansl u Jip.

Ipaxmuueckue pabomol:

1. Du3umamuueckuii Memoo 6vioeneHus U KOAUYECMEEeHHO20 onpedeﬂeﬁuﬂ
MOUYEBUHDI.

YraeBoabl 1 ux oomeH (4 yaca).



Knaccudukanus yrneBomos. IlpocTeie yrieBompl (MOHOCaXapuabl) M WX
npeacraButenu (pubo3a, riaoko3a, ppykrosa, ranakrosa). CloKHbIE YIIIEBOIBI.
Hucaxapunsl (caxaposa, JakTo3a, MayibTro3a). [lomucaxapuasl, X CTPYKTypa U
npeacTaBuTeNu (MIMKOTEH, KpaxMal, KieTdaTka, XuThuH). OyHKIuu yrieBoaos
(oHepreTuyeckasi, Mmerabonryueckasi, peuenTopHas u Jp.). [ TUKOMPOTEUHbI Kak
JETEPMUHAHTBI TPYII KPOBHU.

O6men yrieBoqoB. Ilytu pacmana nonucaxapuioB. OOMEeH MUPOBUHOTPATHON
KucaoThl. ['nukonmu3. CnupToBoe OpoxeHue. [[elicTBue 3TaHOJAa HA OPraHU3M
YEJIOBEKa. [TonmupepmeHTHBII KOMILIIEKC OKHUCIIUTEIBHOTO
JeKapOOKCUIMPOBAHUSI TUPOBUHOTPAIHON KUCIOTHI. [{UKI TpUKapOOHOBBIX U
TUKapOOHOBBIX KHCJIOT, €ro 3HAa4eHHE B OOMEHE BEIIECTB M OOCCICUYCHHH
OpraHW3Ma dHEPrUeH.

buocuntes yrieBogoB. IloHsTe o0 mnEepBUYHOM OHMOCHHTE3€ YIJICBOJIOB.
I'mrokoHeorene3. buocuHTE3 OIUTO- U MOJIMCAXapUIO0B.

IIpakmuuecxue pabomoi:

1. Buioenenue enuxocena uz neuenu scusomuvix. Conocmasnenue CMpyYyKmypbl
SHIUKOcEeHA U Kpaxmalla.

2.Kauecmeennvle peaxyuu Ha yenesooul.
Jlunuasl 1 ux ooMeH (3 yaca).

OOmas xapakTepucThka U Kiaccupukauus aunuaoB. CTpyKTypa U (QYHKIUH
IUnUA0B. Poiib TUNIUAOB B MOCTPOEHUH OMoorndeckux MmeMopan. CTpykrypa u
(GyHKUHMH TUTONPOTENHOB.

OO0men »xupoB. Pacnan xupoB U (3-OKHCIIEHHE BBICHIMX >KUPHBIX KHCIIOT.
['MuokcuneBbli LUK M €ro pojb BO B3aUMOCBSA3M OOMEHAa JIMIUJOB H
yraeBoAoB. MexaHu3M OMOCHHTE3a BBICHIMX JKUPHBIX KHUCIOT. buocuHres
TpuriuuepuaoB. Hapymenus B oOMeHe xkupoB. OXKUpEeHUe U ero MpuyuHbI.

Bocku, ux crpoenue, PyHKIIMU U TIPEICTaBUTENN (CIIEpMAIIET, MUETUHBIN BOCK).
Crepunsl. Ctepoibl (xonectepost, sproctepoi u ap.). CTpykrypa u QyHKIIUA
CTEpOUZIOB (XOJeBasg KUCIOTa, CTEPOUIHBIE TOPMOHBI). Dochoaunumbl.
buonorunyeckas poisb pochoaumnuaos.

Ilpaxmuueckue pabomol:

1.T'uopoaus sHcupos nod Oeticmeuem Iunasvl. Bauauue dcenuu Ha axmugHocmo
JIUNA3bL.

buosornveckoe okuciaenue u cuate3 AT® (4 yaca).

Hctopusi m3ydeHHs] TPOIECCOB OHMOJIOTHMYECKOro OKucieHus. PasHoobOpasue
(hepMEeHTOB OMOJIOTUYECKOTO OKUCIICHMUS.

CucteMbl MHUKpPOCOMAJIBHOTO OKHUCIECHHMS B KkieTke. CynepoKcuaaucMyTasa,
KaTaja3a U uX poJib B 3al[UTE OpraHu3Ma OT aKTUBHBIX (hOPM KUCIOPO/Ia.



ConpsokeHue OKHUCJICHUS C dbochopumupoBaHreM. CybcTpatHoe
dbochopunupoBanue u  (pochopunupoBaHre Ha  YpOBHE  DJIEKTPOHHO-
TpaHcropTHOH 1enu. [ToHaTre o comnpsraromeit MeMOpaHe MUTOXOHAPUM.

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

Knaccudpukanuss ropmonoB. CTepouaHble TOpPMOHBI. MeXaHU3M JEHCTBUS
CTEpOMIIHBIX TOpPMOHOB. llenTuHBIE TOPMOHBI. XapakTEpUCTUKA HHCYJIUHA,
rOPMOHa pOCTa, TUPEOTPONIMHA, FaCTPUHA, Ba3onpeccuHa. MexaHusm eicTBus
NENTUAHBIX TOPMOHOB (Ha IPUMEPE IIIIOKareHa u uHcyanHa). CaxapHbslid quader
Y €0 BUJIBI.

[Ipounie rTOpMOHBI (aIpeHANMH, AayKCHH, THOOEpPENIMHBI, UTOKUHHUHBI,
IPOCTarfaHAWHbI), UX CTPYKTypa W MEXaHU3M JeHCTBUS. PunmsuHr-haxkTopsl
ropMoHoB. Heiiporopmonsl (3HHOpPUHBI H 3SHKepanuHsl). Ilpumenenue
TOPMOHOB B MEJULIMHE.

IIpo0s1eMbl OMOXMMHUYECKOM IKO0JIOTHH. (4 Yaca).

DKO0JIOT0-OMOXUMHUUYECKHE B3aMMOJICMCTBUS C YYaCTHEM Pa3W4YHBIX TPYIIII
opranu3MoB. [IuimieBbie qeTepreHThl U aHTHhUIAHTHI. [IHieBbie aTTPaKTaHTHI U
CTUMYJATOPHl. HakomiaeHue ©  UCMONb30BaHUE JKUBOTHBIMH BTOPHUYHBIX
MeTab0JIUTOB pacTCHUI. AHTPOIIOTC€HHbIC OMOAKTHUBHBIE BEIECTBA U MPOOIEMBI
XUMHYECKOTO 3arpsi3sHeHUs Ouochepsl.

TemaTH4yeckoe INIAHUPOBAHUE

No Ha3Banmue KoJ-Bo M3 HuX K0JI-BO 4aCOB,
paszaesia (0Jioka) | 4acoB HA OTBeJEHHbIX HA
n/n H3ydueHue NPAKTHYECKYIO YaCTh H
pa3nena KOHTPOJIb
(0210k2) [ aGop.| npakt.] Komtp.
pao. pao. pao.
1. | B3aumocBs3b u 1
perynsius oomeHa
BEILIECTB.
2. | benxnm 4 2
3. | ®epMeHTHI 4 2
4. | ButamMuHBI 1 3 1
HEKOTOPBIE APyTrUe
OMOJIOTHYECKU
aKTHUBHBIC
COEMHEHUS
5. | HyknennoBbie 4 2
KHCJIOTHI U UX
0OMeEH.




6. | Pacrmag u 3 1
OMOCHHTE3 OEIKOB
7. | YraeBonasl 1 Ux 4 2
oOMeH
8. | JIummas! 1 ux 4 1
OOMEH.
9. | buomornueckoe 2
OKHCJICHUE U
cunre3 ATO
10. | F'opmoHBI U X 2
POJIb B 0OMEHe
BEIIECTB.
11. | ITpoGnemsl 4
OMOXMMHYECKOU
9KOJIOTHH.
Hroro 35 - 11 -

TemaTHuyeckoe NVIAHUPOBAHUE

No Kosm- J[lara Jlara
HaumenoBanue
n\n 4yecTBO IVIaHU- pakTu- [Ipumeyanue

pa3jiena u TemM
yacoB pyemas yeckasi

Beenenue (149)

1 Ilosmopnuwlii uncmpykmasic no 1
mexuuke bezonacnocmu. O0uMe
MIPEICTABIICHUS O B3aMOCBSI3H




oOMEHa BEIEeCTB B KJIETKE.
YpoBHU perymsiuuu oOMeHa
BCIIECTB

beaku (44)

benku. Cocras, 1
kiaccudukanus. Ousznko-
XMMHUYECKHUE CBOMCTBA U

byHKIUN OEIKOB.

[Tentunsl. [Ipupoansie 1
TICTITUBI, UX (PU3HOIOTHICCKOC
3HaY€HUE U UCHOJIL30BaHUE B
KaueCTBE MEIUIIMHCKUX

pernapaToB.

[IpakTrueckas padora Nel. 1
«Pa3emenne aMUHOKHUCIIOT

METOJIOM PACIPEAECTUTEIBHOMN
xpoMarorpaduu Ha Oymarey.

[IpakTrueckas padora Ne2. 1
[IpuroroBieHue pacTBopa Oenka
(IMYHOTO aTLOYMHUHA).

Pa3znenenue 6e1K0B KypHHOTO

W1 TI0 KX PACTBOPUMOCTH.
Jlenaryparus GenKoB.

®epmeHTHI (44)

®epmentsl. CBoOMCTBA 1
dbepmenToB. CylHOCTh
(dhepMEeHTaTUBHOTO KaTalu3a.

®epMmenTsl. [Ipumenenne B 1
MEUITMHE, MEXaHU3M JICHCTBUS.
3HadeHne PepMEHTOB B 0OMEHE
BEII[ECTB B OpTraHu3Me.

[IpakTryeckas padota Ne3. 1
«CpaBHUTENBHBINA AaHAIU3

MPOJIYKTOB KUCIIOTHOTO U
(hepMEeHTaTUBHOTO THIPOJIN3a

JIi- ¥ TIOJINCaxapuioB (Ha

IpUMepe caxapo3bl U Kpaxmarna.

ITpakTrueckas padora Ne4. 1
«Bnugane Ha akTUBHOCTD
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14
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19

dbepmenToB Temnepatypsl, pH,
AKTHUBATOPOB i HHTHOUTOPOBY.

coeqnHeHus (34)

Burtamunsl. Knaccudukaus 1
BUTAMHUHOB. Y4acTue
BUTAMUHOB B OOMEHE BEIIECTB.

[IpakTrueckas pabora NoS. 1
«KadecTBeHHbIE peakuy Ha
BUTAMUHBI.

Pa3noobpasue 6nosiorudecku 1

AKTHUBHBIX COGI[I/IHGHI/Iﬁ

HyxkiienHOBbBIE€ KHCJIOTHI U X 00MeH (4 1)

HyKJIenHOBBIE KUCIIOTHI. 1
Knaccudukanusa. Cocra u
CTpOEHHUE.

JIHK, PHK paznuuynbix BUIOB. 1
[IpakTrueckas padora Ne6. «Ber 1
JiefieHre puOOHYKIIEOMPOTEUHOB

U3 APOKIKEN»

[losmopHbiii uHCMPYKMaxic no 1

mexHuxke 6e30nacHoCmu.

[IpakTryeckas padbota Ne7.
«KadecTBeHHOE onpeeeHre
MPOIYKTOB THAPOJIN3A
PUOOHYKIICOTIPOTEUHOBY.

Pacnag v 6uocunTe3 0eakoB (3 1)

Pacnag u 6mocuHTe3 OEKOB. 1
DepMEHTBI, OCYLIECTBIIIOLINE
pacnaj OenkoB. [lepBuuHbie
BTOPUYHBIC aMUHOKHCIIOTHI.

[IpakTryeckas padora Ne§. 1
DH3UMATHYECKUN METO

BBIJEJIEHNS U KOJIMYECTBEHHOI'O
OTIPEICIICHUS MOYCBHHBI.

Ko 0enxoBoro cuHTe3a. 1
OCco0EHHOCTH T'€HETHYECKOTO

KOJa MUTOXOHJIPHUMN U

XJIOPOILIACTOB.



YriaeBoabl U ux ooMeH (4 4)

20 Knaccugukanus yraeBoioB. 1
[Tonmucaxapunbl, UX CTPYKTypa U
peacTaBUTENN (TIMKOTEH,

Kpaxmall, KIeT4aTKa, XUTHH).
@yHKIHMH YIIIEBOJOB.

21 OOMmeH yriieBoioB. I mukoaus. 1
CnmptoBoe OpoKeHHE.
JlercTBrE 3TaHOJIA HA OPTaHU3M
YyeJI0BEKa

22 IIpaktnueckas padora Ne9. 1
Brigenenne rioukoresa us
II€YCHU )KUBOTHBIX.
ComnocraBiieHUE CTPYKTYpPbI
IJIMKOTEHA U KpaxMalia.

23 Tlpaktruueckas padora NelO. 1
«KadecTBeHHBIC peaKIIMU Ha
YTJIICBO/BI.

JIlunuasl 1 ux oomen (4 4)

24 JIununael. PU3UKO-XUMUYECKHAE 1
CBOMCTBA JIUITHIOB.
buonornueckoe 3Hauenue

25 OOmeH xupoB. Hapymenus B 1
oOMeHe xupoB. OxupeHue u
€ro NPUYHHBI.

26 Bockwu, ux crpoeHue, QyHKITUH 1
u nipencrasutenu. CTpykTypa u
(GyHKUIHMH CTEPOUIOB.
buonorunueckas posib
dbochonumnuios

27 Ilpaktnueckas pabora Nell. 1
['uaposn3 )KUpoB nox
JICCTBUEM JIMIIa3bl. Biausuue
JKEJIYM Ha aKTUBHOCTD JIMMA3EL.

buosornueckoe oxuciaeHue u cuHte3 AT® (2 4)

28 Pa3zHooOpasue pepMeHTOB 1
OHOJIOTHYECKOTO OKHUCJIEHUS.



Karana3a u €€ ponb B 3amure
OpraHu3Ma OT aKTUBHBIX (opM
KHCJIOPOJA.

29 Crpoenue npoToHHON ATda3bl 1
U BEPOSITHbIC MEXaHU3MBbI
cunte3a ATO

I'opMoOHBI M UX PoJIb B 00MeHe BelecTs (2 1)

30 Knaccugukaims ropMOHOB. 1
MexaHnsm qencTBUs
CTEPOUIHBIX TOPMOHOB.
XapakTepucTuKa NHCYJINHA,
rOPMOHA POCTa.

31 CaxapHublif uaOET U €ro BHUIHI. 1
PunuzuHr-¢pakTopsl TOpMOHOB
[IpuMeHEeHE TOPMOHOB B
METULHE.

IIpo6s1eMbl OHOXMMHUYECKOH IK0JI0THH (4 1)

32 DKO0JIOr0-OMOXMMUYECKHE 1
B3aUMOJICHCTBUA C YHaCTUEM
Pa3JIMYHBIX TPYII OPTaHU3MOB:
MUKpPOOPraHU3MOB, TpUOOB,

BBICIIIUX PACTEHUMN, ’KUBOTHBIX.

33 AHTpPOIIOTCHHBIC OMOAKTUBHBIC 1
BEIIECTBA U TTPOOIEMBI
XUMHYECKOTO 3arpsi3HECHUS
onochepsl.

34 Cemunap Ha Temy «IIpoGrembl 1
OMOXUMHYECKON DKOJIOTHI))

35 O600611IeHNEe U cUCTeMaTH3aIUs 1
3HAHUU 10 Kypcy «buoxumus u
MEIALIHAY

Cnucok JIUTEPATYPHI IJIdA YYaluXxcst
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