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MOSICHUTEJILHAS 3AITMCKA

TIpennaraeMblii OpoeKT pabodell IPOrpamMMbl 10 OHOTOTHH 11 cpenHen
(TmosHO¥) 061Ie06Pa3OBATENBHON KOl Peanusyercs B y4eOHukax «buosornsy
nns 10 kacca asropoB M. B. Aradonosoit, B. M. Cupornaszosa (M31aTenbCTBO
«Jlpoda», 2020 roma). IlpoekT mporpaMMbl COCTaBI€H Ha  OCHOBE
DyHIAMEHTATIBHOTO SIpa cozlepikaHus obulero 00pa3oBaHUsA H TpeboBaHUH K
pe3ylIbTaTaAM  OCBOEHHMs  cpemHero  (TonmHOro) — ofmero o6pa3zoBaHus,
mpejacTaBieHHBIX B PelepanlbHOM  TOCYAapCTBEHHOM 00pa3oBaTeIBHOM 5
cTaHgapTe cpeaHero (IoHoro) obmero 0dpa3oBaHks.

IIporpamma paccyntaHa Ha 6§ 1aCOB B IO, Ha 2 4aca B He/IeJIo.

B HeM TaK)Ke YUTEHbI OCHOBHBIE MJICH M MOJOKEHHUA HPOTPAMMBI Pa3sBUTHA
¥ HOPMUpPOBAHHS YHHBEPCATBHBEIX yueOHBIX NeHCTBHE 1/ CPEAHEro (rromHOTO)
obmero o0pa3oBaHus H COOJIO[EHA MPEEMCTBEHHOCTh C NporpamMMmoin 1o
OHOJIOIHH 11 OCHOBHOTO 00IIIero 00pa3oBaHus.

[MpennaraeMblii TpHUMep MPOTPAMMBI OIpPEALIAET COACPKAHUE U CTPYKTYPY
yueGHOro Marepuala, MoC/IeI0BaTebHOCTE ero M3YHEHNUs, MyTH bopMupOBaAHUS
CUCTEMbl 3HAHMH, YMEHHH U CIOCOOOB JEATENbHOCTH, PasBUTHS, BOCIUTAHUI H
compaTM3aMU  ydamuxcs. JlaHHBIH BapuaHT MPOrpamMMbl  MOXeET ObITH
MCIIONIB30BaH B 00IE00pa3oBaTeNbHBIX  yUeOHBIX —OpraHuW3alusaXx — pasHoro
npodus.

CnHcok JUTepaTyphbl:

PaGouas mporpaMMa OpHEeHTHPOBAHA HA HCTIOJIL30BAHAE AOMOJTHATEILHONH THTEPATYPbI
A YIHTEIA: _ _

1)Bamyes A. C., I'ynenxosa M.A., Enenesckuti A1, Buonozus. Bonvuon cnpasoynuk ons
WKOALHUKOG U nocmynarouux 6 8yswl. - M.: [lpoga, 2004;

2)Bonzoea H. B. C6oprux 3aday no Obujeii 6uonoeuu 01s nOCMynalouux 6 6y3ot.

AJIA yHamaxcs:

1)Bamyes A. C., I'ynenxoeéa M. A., Enenescrui AT, Buonozus. Boneuoti cnpaso¥Hux 0ns
WKONLHUKOE U nocmynaiowux 6 8ysel. —M.: JIpoga, 2004,

2)@pocun B.K, Cugoznasoe B.H., ['omosumcs K edunomy zocyoapemeennomy sxsameny: Obuas
Guonozus. —M.: Ipoga, 2004. -216¢.

JIureparypa, 3aJaHHs B KOTOPOii PEKOMEHIYIOTCS B Ka1eCTBE

H3MepHuTeeit:

1) Anacmacosa JI. II. Obwas 6uono2us. Jluoakmuieckue Mamepuanol. - M. :Benmana-I pag,
1997. - 240c ,

2) Buonoaus: wxonsnwiii Kype. =M.: ACT-IIPECC, 2000. - 576 ¢: un. - (Vuusepcanvroe yuebnoe
nocobue);

3) Heanosa T. B. C6opnui 3adanuti no 0bweu Buono2uu: nocobue 015 y4auuxcs
obueobpazosam. yupeoicoenui/T. B. Heanosa, 1" C. Kanunosa, A.K. Mazxosa. =M.:
Ipoceewenue 2002- (IIposeps céou SHAHUS),

4) Kosnosa T. A., Konocos C. A., Tudaxmuyeckue KapmouKu-3a0aHus no obuyetl buonozuu. —M.:
Hsoamenwvckuii JJom «lenooicepy, 1997.- 96¢;

5) Jlepnep I'. H. O6wasn 6uonozus. IToypounsie mecmol u saoanust. —M.:



Axeapuym, 1998;
6)Ob6uias 6uonozus. Yueb. ona 10-11 kn. ¢ yanyba. uzyuenuem buonrozuu 6 wik. /JI. B. Buicoyxkas,
C.M. I'nazones, I' M. Jloimuiuy u 0p.,. noo peo. B.K [Llymnozo u op. - M. IIpocsewyenue, 2001. -
462 c. un.
Pa6oyvas nmporpaMmMa He HCKITIOYAaeT BO3MOMKHOCTH HCIIOJIB30BAHHA APYTOM JIHTEPATyPhl B
pamkax TpefoBaHuil ['ocymapcTBeHHOTO cTaHmapTa o OHONOTHH.
MULTIMEDIA - nmoaaep:xka kypea «Oomas 6uoxoruas»
CHCTEMA OIIEHKH JOCTHXEHHUH YUYAIIUXCS
OueHHBaHHEe YCTHOIO OTBETA YYalHXCH
OT1MmeTKa «5» CTaBUTCA B CayUae:

1. 3HaHM#, [OHMMaHHd, TIYOMHBI YycBOeHHA oOydaompMcs Bcero o6néma
IPOrpaMMHOT0 MaTepuaa.

2. YMeHus BBIICISTH TIIABHBIE TTOJOKEHUS B W3YYCHHOM MaTepuane, Ha OCHOBAHMH
(akToB M IMpuMepoB 0000IAaTh, AeNaTh BEIBOJEL, YCTAHABINBATE MEKIIPEJAMETHEIE H
BHYTPUIIPEIMETHEIE CBSI3M, TBOPUCCKH TPUMEHSET [IONYYCHHBIE 3HAHMA B
HE3HAKOMOM CUTYaIuHn.

3. OrcytcTBHe OMUOOK M HEMTOYETOB MPH BOCIPOU3BEICHHHM M3YUEHHOrO Marepuala,
IpH  YCTHBIX OTBETaX YCTPaHEHHE OTHENbHBIX HETOUYHOCTEH ¢  IIOMOILBIO
JIOTIOJIHUTENIBHEIX BOIIPOCOB YUUTEIS, COOIII0/ICHHE KYILTYPhl YCTHOH PeYH.

Or1MeTRa «d»:

1. 3HaHME BCEr0 M3YYEHHOTO IPOrpaMMHOI0 MaTepyala.

2. YMeHHi BBIJICIATH IVIABHEIE ITOJIOKEHHMS B M3Y4EeHHOM MarepHalie, Ha OCHOBAHUH
thakTOB ¥ IIPUMEpPOB 0006MIaTh, 1€aTh BEIBOJIBI, YCTAHABINBATE BHY TPUIIPEIMETHEIC
CBSI3H, IPUMEHSTH MMOJIyYEHHEIE 3HAHNS HA IPAKTHKE.

3. HesnauwrensHbie (HerpyObie) ommOku M HEIOUETHI THPU  BOCHPOM3BEIACHHH
M3YUEHHOT0 MaTepuana, COOMOACHIE OCHOBHBIX IPaBUII KYJILTYPbl YCTHOH pedn.

Otmerka «3» (YpOBEHb TIPE/ICTABJICHUH, COYCTAIOIIMXCA C DJICMEHTaMH
HAYYIHBIX MOHATHI):

1. 3HaHME W yCBOGHHE Marepuaia Ha YPOBHE MUHUMAIbHBIX TpeOOoBaHMM MPOrpaMMBbl,
3aTpy/HEHHE  TPH  CaMOCTOATSIBHOM  BOCIPOM3BEJAEHMH,  HEOOXOLMMOCTH
HE3HAYUTEIHHOMN TOMOIIHM ITPeIoaBaTeri.

2. Ymenme paboTaTh HAa YPOBHE BOCHPOM3BEICHHMSA, 3aTPYIHEHHS IPH OTBETAX Ha
BHUIOH3MEHEHHEIE BOIIPOCEHL.

3. Hanmume rpy0Goii oOmumOKH, HECKOJBKMX HErpyOBIX TpU  BOCTIPOM3BEICHUH
M3y4EHHOTO0 Marepuala, He3HAYUTEIbHOE HEeCOOMOJEHHe OCHOBHBIX MpaBHi
KYJIBTYPBI YCTHOM PEUH.

OTMeTKA «2»:

1. 3HaHMEe W YCBOEHWE MaTepHala Ha YPOBHC HIDKC MHUHMMAIbHBIX TpeDOBaHHMH
IIPOTPaMMBI, OT/IE/IbHEIC IPECTABICHIA 00 U3yYEHHOM MaTepHae.

2. OrcyrcrBue ymeHuii paboraTe Ha YpOBHE BOCIPOW3BEACHMS, 3aTPYJAHCHHA MNPH
OTBEeTax Ha CTAHIapTHBIE BOIIPOCHI.



Vs W

Haivume HecKoJIbKMX TpyObIX OmMOOK, OONBmIOr0 duciaa HerpyOBIX mpw
BOCIIPOM3BEICHUH M3YUYEHHOTO MaTepHhasia, 3HaYNTeNbHOE HECOOMIOICHHE OCHOBHBIX
MPaBU KyJIBTYpPBl YCTHOH peyH.

OneHKa BBINOJTHEHHS NPAKTHYECKHX (1a0opaTopHBIX) padoT.
OrMeTKa «5» CTaBUTCH, €CIIM YYCHUK:

MpPaBUIJIbHO OIPEIEIIHI LeNb ONBITa;

BRIOJHMI ~ pabory B [OJHOM - o0beme ¢ colmojeHneM  HeoOXOaUMO
TIOCJ/IEJOBATEILHOCTH ITPOBEICHHS OTIBITOB ¥ M3MEPEHMIA;

CaMOCTOATEIBHO M PAIlHOHAIBHO BBHIOpAT M IOJATOTOBHI A ONBITA HE0oOX0oauMmoe
06OpyI0BaHME, BCE ONBITHL IIPOBE] B YCIOBUAX M pEXUMax, 0OCCHEeUMBAIOUINX
TMOJTYYCHUE PE3YIbTATOB U BEIBOJOB C HAUOOIBIIEH TOUHOCTHIO;

HAyYHO TPaMOTHO, JIOTHYHO OmHcan HabmojeHHs ¥ CHOPMYIMPOBal BBIBO/ABI M3
omnpITa. B MpeicTaBIeHHOM OTYETE NPABHIBHO W aKKypaTHO BBITIOTHMI BCE 3allUCH,
TabJIMILIBI, PUCYHKH, TPadUKH, BEIYUCICHUS U CJIENIal BBIBO/IBI,

TIPOSABIAET OPraHMU3AIHOHHO-TPYIOBBIC yMEHHUs (IOIePKUBACT YUCTOTY paboyero
MECTa H MOPSI0K Ha CTOJIE, DKOHOMHO HCITONB3YeT PACXO/HBIE MaTEPHabl).
SKCIIEPUMEHT OCYIECTBICT IO IUIAHy C YYETOM TEXHHMKH Oe30MacHOCTH U TpaBHII
paboThI ¢ MaTepUaaMy U 000pYIOBAHHEM.

OTmeTKa «4» CTABUTCA, €CIM YUYEHWK BBITOJNHHI TpeOoBaHMs K OueHKe "S",
HO!

ONMBIT TPOBOAMWII B YCIOBMSX, HE OOECIEYMBAIOMMX JOCTATOYHOH TOYHOCTH
H3MEPECHUH;

WIH OBLIO JIONYIIEHO Ba-TPH HEA0YETa;

uv He Gonee oiHON Herpy6oit OIMOKH B 0JHOr0 HE0UeTa,

I DKCTIEPUMEHT [IPOBE/IEH He MOJHOCTBIO;

MM B ONUCAHUM HAO/IOJEHHUH W3 OIBITA NOIMYCTHI HETOYHOCTH, BBIBOABI CHEall
HEITOJTHEIE.

OtmeTKa «3» CTaBUTCHA, €CIIH YICHUK!

TPaBUILHO OMpPEENHI [ejb OIbITa; paboTy BHITIONHSET MPaBUIbHO HE MCHEE IeM
HATOJIOBHHY, OJHAKO 0OBEM BBHINOIHCHHOH 4acTH TaKOB, UTO IO3BOJAET MOJYYHUTH
NpaBWILHBIE PE3YIbTaTHl M BBEIBOJBI IO OCHOBHBIM, NPHHIMIHAIBGHO BaKHBIM
3a1agaM paboThl;

WM oabop 06opyNoBaHHMA, 0OBEKTOB, MATEpUalIoB, a Takke pabOThl [0 Hawaily
OITHITA TIPOBEJ ¢ TIOMOIIBI0 YYHTENIs; HWIH B XOJ€ [POBEJCHHS ONBITA H M3MEPCHHH
GBUTH TOMYILEHbI OIMOK) B ONMMCAHNK HAOMOAeHHH, (POPMYTHPOBAHMH BEIBOIOB;
OIBIT TPOBOAWICS B HEPAIMOHANBHBEIX YCJIOBHSAX, UTO IPUBEIO K MOTYYCHHIO
pe3ynbTatoB ¢ Gopmell NOrpemHoCTEO; WM B OTYETE ObLIA JOMYIIEHB! B 00mIcH
CIOKHOCTH He Oosee JBYX ommOOK (B 3amMCAX EIAWHMIL, H3MCPCHHAX, B
BBIUMC/ICHMsX, rpadukax, TabiMuax, cxXemax, ¥ T.1.) He TPUHIMIHAILHOIO I
manHO paboTH! XapaKTepa, HO MOBJIMSIBIIMX Ha PE3YIILTAT BRIIIOTHCHIIA;

foryckaeT rpy0yio omubKy B XoJe dKcmepuMeHTa (B 00BACHEHHH, B odopmaennn
paGoTel, B COOJIONCHNN TIPAaBHII TEXHUKH O€30MaCHOCTH IIPH paGore ¢ MarepuamaMu
¥ 060py/I0BAHIEM), KOTOpast HCIIPABIIACTCS 10 TPEOOBAHMIO YUHTENS.



1. HE OIpEACIHI CaAMOCTOATENBHO LEIL OIIBITA; BBIIIOJIHMII paGO'[y HE ITOJIHOCTBH), HE
NOATrOTOBU]I HYXKHOE OGOPyHOBaHHe ¥ 00BEM BRITTOTHEHHOW YacTH paﬁOTbI HE

OrMmeTKa «2» CTaBHUTCA, €CJIM YUCHHK!

MMO3BOJACT CIHCIaTh IMMPABHUIIBHBIX BEIBOJOB,

2. WM OIEITHI, I3MEPEHHUs, BBIUMCIICHHS, HAa0IH01eHHs IPOU3BOINITHCH HETIPABUIILHO;
3. uim B Xoje paborsl ¥ B oTdeTe OOHAPYKMWINCh B COBOKYIHOCTH BCE HEIOCTATKH,

OTMECYCHHBIC B 'I]JGGOBEIHH}IX K OIICHKE «3»

4, nomyckaeT aBe (¥ Gosee) rpyObie OIIMOKU B XONE DKCTIEPUMEHTA, B OOBACHECHHH, B
obopmiiennu paboThl, B COOMOAEHHN TIPaBUII TeXHUKH Oe3zomacHocTH npu pabote ¢
BENIECTBAMU ¥ 000PY/I0BAHHEM, KOTOPHIC HC MOKET UCIIPABUTD AaXKe 110 TPeOOBAHHIO

YUYHUTCIIA.

IlnanupyemMble pe3ybTaThl 0CBOEHHS NporpaMmbl Kypea «buosorusa B 10

KJacce»

JlesiTeIbHOCTE 00pa30BaTENbHOI0 YUpekaeHnus B o0ydeHun Ouonoruu B 10
Kmacce Jo/DKHA OBITh HampaBieHa Ha JOCTHJKEHHE O0ydYaloIHMHUCS

CIEeOYHOIIHX JHYHOCTHBIX PE3Y/1bTaTOB!

L.

(¢ opMHpOBAaHME OTBETCTBEHHOTO OTHOIUEHWS K YYEHHIO, TOTOBHOCTH
U CIIOCOOHOCTH 00YUarOIIUXCS K CAaMOPAa3BUTHIO U CaM000pa30BaHuIo
Ha OCHOBE MOTHBAIlMM K OOYHEGHHIO W TIO3HAHHIO, OCO3HAHHOMY
BLIGOPY M IIOCTPOSHMIO HasibHeHINed MHAMBHIYAIbHOU TPAa€KTOPUHU
oOpaszoBanmss Ha 0Oase OpHeHTaWW B MUpe [podeccuid U
npodeccHOHANBHBIX — MIPEANOYTEHHH, ¢  yd4eTOM  YCTOMYHMBBIX
M03HABATEIbHEIX HHTEPECOB;

GopMHpOBaHHE LEIOCTHOTO MHUPOBO33PEHHs, COOTBETCTBYIOIIErO
COBPEMEHHOMY YPOBHIO pa3BUTHS HayKd M OOINeCTBEHHOH
MPAaKTHKH, YYWUTBIBAIOIIET0 COLHAIbHOE, KyJIbTYpHOE, s3BIKOBOE,
IYXOBHOE MHOI000pasue COBPEMEHHOI0 MUpa;

GbopMUpOBaHHE OTBETCTBEHHOI'O OTHOINEHHUS K YYEHHIO, TOTOBHOCTH
¥ CIIOCOOHOCTH yYalIuxcs K CAMOPA3BUTHIO M CaMO00OPa30BaHUIO Ha
OCHOBE MOTHUBALMHU K 0OYUEHUIO U MTO3HAHUIO, OCO3HAHHOMY BBIOOPY
W TIOCTPOSHHIO JaJIbHEHIIeH HHINBUAYAIbHOW TPAeKTOPHU
o6pazoBaHuMsi Ha 0ase OpHEHTAIMH B MEpe Tpodeccuit |
NpodEeCCHOHANBHBIX  MIPENIOYTEHHH, ¢ YYeTOM  YCTOMYMBBIX
1103HABATEJILHBIX UHTEPECOB;

MeTanpeiMeTHBIME Pe3yJIbTaATaMH OCBOCHHS BHIITyCKHHKAMK OCHOBHOM
IIKOJIbI TIPOTPAaMMBI 110 OHOIOTHH SIBIISIOTCS:

D

TOM

yMEHHE CaMOCTOSTENBHO IUIAHUPOBaTh MyTU HOCTHIKCHMS LEJNCH, B
gpcie  adbTepPHATHBHBIE, OCO3HAHHO  BhIOMpaTh — Hamboinee

> deKkTHBHBIE CTIOCO0B! pellleHus y4eOHBIX U NIO3HABATEIbHBIX 3a/1a%;



2) yMEHHE COOTHOCHTBH CBOM JEHUCTBHUS C IUIAHUPYEMbIMH PE3YJbTATaMH,
OCYIIECTBIIATE KOHTPOINb CBOEHM HEATENBbHOCTH B IIpoLEecce JIOCTHKEHHUS
pesynpTaTa, ONpeeNaTs Cmoco0bl AeHCTBUH B paMKax IpeiIoKEHHBIX
ycIoBUH ¥ TpeOoBaHU, KOPPEKTUPOBATH CBOM JAEHCTBHUS B COOTBETCTBHUHU C
W3MEHSIOLIECS CUTyanuei;

3) yMeHHe OILICHHWBATh IPABHILHOCTb BBINOJNHEHUs ydeOHOH 3amauw,

cOOCTBEHHbIE BO3MOYKHOCTHU €€ pellIeHUs;
4) BIaJIeHHE OCHOBAMH CAMOKOHTPOJISl, CAMOOLIEHKH, IPUHATHS PelleHUN

¥ OCYIIECTBJIEHHS OCO3HAHHOTO BhIOOpa B yueOHOMU M [103HABATENBHOM
JeSTeIbHOCTH;

5) yMEHHE OIpeeNsITh MOHATHS, co3gaBaTh 000OILIEHHUs, YCTaHABIUBAThH
aHaJIOTMH, KJIacCH(UIIMPOBaTh, CAMOCTOSITEIbHO BEIOMPATh OCHOBAHUS U
KpUTEPUH s KiaccuuKalMy,  YCTaHABIMBATH  [PUYMHHO-
CIAE€ICTBEHHBIE  CBS3W,  CTPOWTh  JIOTWUYECKOE  paccyXIeHHUe,
YMO3aKITfoueHHe (MHAYKTHBHOE, [elyKTUBHOE U 110 aHAJIOTHH) W JIeNaTh
BBIBO/IBI,

6) yMeHHMe CcO3/aBaTh, NPUMEHSTH M Mpeobpa3oBbIBaTh 3HAKH U
CHMBOJIBI, MOZIEIM M CXEMBI [UIS pelIeHHs y9eOHBIX U MO3HaBaTEIbHBIX
3aay;

7)  yMEHWE  OpraHM30BBIBaTH  ydeOHOE  COTPYIHHYECTBO W
COBMECTHYIO HEATENBLHOCTh C YYHTEeNeM M CBEPCTHHKaMH, paboTarhb
WHIABUIYaAIbHO W B TPYIHIE: HAXOAWTh 00INee pelleHre W paspeliarb
KOHGMIUKTHl HAa OCHOBE COTJIACOBAHMs IIO3MIIMA M y4€Ta HHTEPECOB,
(bopMyIHPOBATh, APTYMEHTHPOBATEL U OTCTAWBATH CBOE MHEHHE

B pezynemame uzyvenua Ouoa02un y4eHUK 001cen
3HATH /HOHHMATH:

OCHOGHbIE RONONCEHUA OHOJIOTHIECKHX Teopul (KJIeTouHas TEOpHs; XPOMOCOMHAs TeOpHs
HACNE/ICTREHHOCTH; CHHTETHYECKAs TEOPHUs DBOMIOMH, TEOPHA aHTPOTIOTeHe3a); CYIIHOCTh
3akoHoB (I".MeHzens; CremeHHoro HacienoBanusa T.Moprana; roMONOrHYECKHX PsJ/IOB B
HACIEICTBEHHON  HM3MEHYHMBOCTH,  3apOJIBIIEBOTO  CXOICTBAa;  OMOrEHETHYECKOro);
3aKOHOMEpPHOCTeH  (M3MEHYMBOCTH;  CHEIIEHHOTO  HACHCHOBaHWS;  HAaclICIOBaHHi,
CHEIUIEHHOrO ¢ TIOJOM; B3QUMOJEHCTBHS TEHOB H HX IHTOJOIMYESCKUX OCHOB); NPABHII
(nomurupoBanus [ .Menzienst; 3KoMOTHYeCKOH NHPaMHJIBI); THIIOTE3 (YHCTOTHI IaMer,
CYIIHOCTH ¥ IPOUCXOKICHUS JKU3HH, IPOUCXOMK/ICHHS 9€I0BEKA),
cmpoenue GuON02UYECKUX 00beKmo6: KIeTKA (XHMHUYECKAN COCTaB H CTpOEHHE); TEHOB,
XPOMOCOM, JKEHCKHX H MYXCKHX TaMerT, KIETOK IIPOKapHOT H 3YKapHOT; BHPYCOB;
OJIHOKJICTOYHEIX M MHOTOKJIETOYHBIX OPTaHH3MOB; BHJIA M 9KOCHCTEM (CTPYKTYpa);
COBPEMEHHYIO OHOJNOTHYECKYIO TEPMHHOIOTHIO B CHMBOJIUKY;

YMETh: .
00bACHAMY: PONb GHOJNOTHYECKMX TeOpHil, Wiel, MPHHIMIIOB, THIOTE3 B (OPMHPOBAHHH
COBPEMEHHON €CTeCTBEHHOHAYYHOM KAapTHHBI MHpPA, HAYYHOrO MUPOBO33PECHHS, CIAHHCTBO
KUBOW W HEXHBON TPHPOME], POINCTBO JKHBBIX OPraHM3MOB, HCHOIB3YS OHOJOrHYECKHE
TEOPHH, 3aKOHBI ¥ [IPABMJIA; OTPUIIATENILHOE BIMSHAC ANKOTOJIS, HUKOTHHA, HApKOTHICCKHX
BEIIECTB HA PA3BHTHE 3apOBIIIA HYEI0BEKa; BIMSHHE MYTArcHOB HAa OpraHu3M UEJIOBCKA,
B3aMMOCBSA3M OPraHM3MOB M OKPYKalomieH cpe/ibl; MPHIMHBI 3BOIOIHEH BH/OB, HCIOBCKA,
fHocdepbl, €IWHCTBA UENOBEYECKHX pac, HACHCICTBEHHBIX W  HCHACIHCACTBEHHBIX
W3MCHEHHH, HACHCACTBEHHBIX 3a00/1eBaHMil, IEHHBIX H XPOMOCOMHBIX — MYyTalWH,




YCTOHYHBOCTH, CaMOPEry/AllHH, CaMOPa3BHTHA M CMEHBI S3KOCHCTEM, HEOOXOIMMOCTH
COXpaHeHHUst MHOrooOpasusi BU/I0B;
YCHIAHAEAUEAMb 63AUMOCEA3U CTPOCHUA W (DYHKIMH MONEKYT B KIETKE; CTPOCHHA |
(hyHKIMI OpraHoUIOB KIETKH; IUIACTUYECKOTO U 3HEPreTHYecKoro obMeHa;
peutanp 3aj1a4n Pa3HOH CIOKHOCTH 110 6HoIOrnm;
COCMAENAMb cXeMbl CKPEIIUBAHHS, IIyTeH MEpeHoca BEIICCTB H JHEPIHH B 3KOCHCTEMax
(nernu myTaHus, MUIIEeBEIE CETH);
onuceleams KICTKH DPAaCTCHHH M IKUBOTHBIX (TIOJ MHKpOCKONoMm), ocobeit Buma mno
MOpP(ONOrHYecKOMy KPHTEPHIO, OSKOCHCTEMBI M  arpodKOCUCTEMEI CBOeH MECTHOCTH;
FOTOBHTH ¥ OIUCHIBATH MHKPOIPEITapaThl;
cpasnusams OHONOTHYECKHE O0BLEKTHl (KJIETKH pacTeHuH, JKUBOTHBIX, rpuboOB W OakTepui,
HKOCHUCTEMBI H arpOIKOCUCTEMEI),
QHATU3UPOEAMDd W OWeHUEamy PA3IHUHbIe THIOTE3Bl CYINIHOCTH JKH3HH, NPOHCXOKICHHSA
KU3HM W UENOBEKa, UYENOBEYECKWX pac, IOOATbHBIE AHTPOITOTEHHBIE M3MCHCHUS B
6uocdepe, 3THUSCKHE aCIEKTHI COBPEMEHHEIX HCCIIeIOBAaHNH B OHOIOTHYIEeCKOH HayKe;
OCYU{eCmeIAms CaMoCmoAMenbHblil ROUCK Ouoozuveckoil uH@opmayuu B pasIHIHbIX
HCTOYHHKAX (y4eOHBIX TeKCTaX, CIPaBOYHHAKAX, HAYYHO-NOMYNAPHEIX  HM3JaHHAX,
KOMITBIOTEPHBIX  6asax, pecypcax MWurtepreT) u npumeHsts ee B COOCTBEHHBIX
MCCIIeIOBAHUAX;

HCII0JIB30BATE NPHOOpeTeHHbIE 3HAHNN W YMEHHS B NPAKTHYECKOH JAeSTeJIbHOCTH H

HNOBCEAHECBHOH KH3HM JUIA:
rpaMOTHOTO OQOPMIIEHHS Pe3YIbTATOB GHOTOTHUECKUX HCCIeJ0BAHNMIH;
06OCHOBaHHIS M COGMIONEHNS IPABHIT TOBEIEHUS B OKPYKaromiei cpeje, Mep mpodunakTuky
pacipocTpaHeHus BHPYCHBIX (B Tom uucie BUY-ungexknuu) m apyrux 3sabonesaHui,
CTPECCOB, BPEIHBIX MPABBIYEK (KypEHHE, AIKOTONH3M, HApKOMAHHS);
OKasaHusg IMepBOM MNOMOIIM IpPH MIPOCTYOHBIX M Jpyrux 3abojeBaHudaX, OTPaBICHHH
MUIIEBBIMH [IPOIYKTAMH;




Conep:xanne ydyeonoro kypea «buogorus. basoseiii yposens 10 KJTACC »
(68 yacos, 2 yaca B HeJe10)

BBEJAEHHUE

Mecro kypca «OOmas OWOIOTHS» B CHUCTEME ECTECTBEHHO-HAy4YHBIX
IUCLHMIIINH, a Takke cpend Ouosorndeckux Hayk. Llens M 3amadu Kypea.
3HayeHWe MpeaMeTa 1Jis TOHUMAHUS €IMHCTBA BCEIr0 KMBOTO, B3aMMOCBS3H BCEX
gacreit 6rnochepst 3emmu. Cucrema xuBoi npuposl. [lapeTsa )KUBOH NPHPOILL.

Paznen 1 buonorus kak Hayka. MeTobl HAy4HOTO MO3HAHMS
Tema 1.1 KPATKAS UCTOPUS PASBUTHA BUOJIOT N

Crpykrypa Ouwomoruyd Kak Haykd. buosnorndeckue Hayku o Qopme H
cTpoenrn opranusMoB. CucTeMaTHka. DBOMIOUKHOHHOE ydeHnue. Knaccudukarus
OMOIOrMYECKUX HAyK. DTallbl pa3BUTHS OHOJIOTHH.

Tema 1.2 CYI[HOCTb XM3HU U CBOMCTBA XUBOI'O

OnpenesneHre KU3HU. XUMHYECKMH COCTaB M KIETOYHOE CTPOCHUE
OpraHu3MoB, Haceqmsomux 3emiiro. OOMEH BeIIECTB M CaMOperyJisilius B
Ouosiornueckux cucremax. (CamMOBOCIpPOM3BEIEHHWE;  HACIEJICTBEHHOCTH |
M3MEHYHMBOCTh KaK OCHOBa CYIIECTBOBAHUS JXWBON Martepuu. Poct u passuTue.
PazapaxumMocTh. PUTMHUHOCTE MPOLIECCOB KU3HEAEATENBHOCTH. JJUCKPETHOCTDL |
LEJIOCTHOCTh. Yyaliyecs JO0/DKHbI 3HaTh: [ onpenenenue xusHu; B cBOHCTBA
KUBBIX cucteM. 11 Vuamumecs nomxHel yMeTs: [ gaBaTh ompenesieHue Xu3Hu; [
IIPUBOJIUTE [IPUMEPHI TTPOSABIIEHUH CBOHCTB KUBOTO. ‘

Tema 1.3 YPOBHU OPTAHM3AIIMU XKMBOW MATEPUM. METO/IbI
bHOJIOI'MU

VpoBHM OpraHusaldy JkuBoi mnpupoxsl. Hepapxus yposHeir. Metoms
TIO3HAHUS XUBOX MIPUPOIBI U KX 0COOEHHOCTH

Pasznen 2 Knerka
Tema 2.1 UCTOPUS UBYUEHUS KJIIETKU. KJIIETOUHA S TEOPUA

KrneTtka kak cTpyKTypHas # cbyﬁKuHOHaﬂbHaﬂ eIMHULA KUBOTO. McTopusa
u3ydeHns  KieTkd.  [lpokapuoTudeckas W 3YKapHOTH4YECKas  KIETKH.
[MpuHOMNIMaNIBEHAS cXeMa cTpoeHHs KieTKd. KieTounas Teopus U €€ OCHOBHBIC
nojioxkenns. lemoncrparus. [IpuHIMmranbHble CXeMbl YCTPOMCTBA CBETOBOTO U
3JIEKTPOHHOTO MHKpOCKoroB. Mopnemn kineTku. MukpornpenapaTsl KJIETOK



pacTeHHH, JKHBOTHBIX M OJTHOKJIETOYHBIX TpHOOB. Marepualbl, pacCKa3blBaOLIME O
Ouorpadusx yueHbIX, BHECIIUX BKJIAJ B Pa3BUTHE K/ICTOYHON TEOPHH.

Ocunosuele moustus. Kitetka. Ilutomorus. [IpoxapumoTel: Oakrepun U
CHHe3eleHEle  Bomopocian  (uuanoOakTepuu).  DyKapHOTHYECKas  KIETKa;
MHorooOpasue 9SyKapuoT, KIETKM OJHOKJIETOYHBIX W  MHOTOKJIETOYHBIX
oprauu3mMoB. OCOOEHHOCTH pPACTUTENBbHOW MW KUBOTHOH KieTok. Ilomoxerus
KJIETOYHOH TEOPHH.

Tema 2.2 XUMHWUECKUN COCTAB KJIETKU

DeMeHTHBIH COCTaB KJIETKU. PacripoCTpaHEeHHOCTb 3JIEMEHTOB, MX BKJIAJ B
obpa3oBaHue KUBOH MaTepuH ¥ OOBEKTOB HEKUBOW MpUpobl. MaKpo3IeMeHTH,
MHKDODJIEMEHThI,  yIbTPaMHKPOAJIEMEHThl; HX  BKkIax B  oOpasoBaHue
HEOpraHU4YeCKHX M OpraHMYecKUX MOJIEKYJ1 )KMBOIrO BEIIECTBA.

OCHOBHBIE TTOHSATHSL. Opraﬂoremﬂ, MAKpO3JIEMEHTBL, MUHKPO3JICMCHTHI,
YIABTPaMHUKDO3JICMCHTBI.

Tema 2.3 HEOPITAHMYECKMWE BEIIECTBA KJIETKH

Heopranmdeckue MONEKYNIbI JKHBONO BellleCTBa: BOA4; XHMHYECKHE
cBolicTBa M Ouosornyeckas posib. CollM HEOpraHWYeCKUX KHUCIOT, MX BKJIal B
obecriedyeHne MPOIECCOB KU3HEAEATETBHOCTH U MOJepKaHne roMeocrasa. Poib
KaTHOHOB M dHHOHOB B OOECIIEUEHHH IIPOLECCOB JKU3HenesTeNpbHOCTH. OcMoce U
OCMOTHYECKOE JIaBJIeHHE; OCMOTHYECKOE TIOCTYILIEHHUE MOJIEKYJI B KIIETKY.

Ocuosusble nmoustus. CoiicTBa Boabl. MuHepanbHble cotd. ['uapodunbHeie
U ruapodoOHbIe BEIIeCTBa.

Tema 2.4 OPI'AHUYECKHE BEIIECTBA. OBILIAS
XAPAKTEPUCTUKA, JIMITA/IbI

OpFaHH‘{eCKHe MOICKYJIBI. HHSKOMOJTCKYHHthIe M BBLICOKOMOJICKYJISAPHBIC
coequHeHus. JInmuasr: CTPOEHHE, KH&CCH(])HK&IIHF[ ¥ OHoJIoTHYecKas POJib.

OcHosuble moasTys. Jlumuasl. JIunowasl. HelTpanbHble JKHPEIL.
Tema 2.5 OPTAHMYECKHE BEIIIECTBA. VI'JIEBO/IbI. BEJIKH

VrineBomsl: cTpoeHne W Ouosnormveckas poinb.  MoHocaxapuuel |
nojgHcaxapunpl. benkn — OHONOTHYECKHME TIONMMEPBI; HX  CTPYKTYpHas
opranuzanus. OyHKuuM OenkoBbIX Moiekynl. benku-pepmentsl. CTPyKTYpbI



Oenka: mepBUYHAs, BTOpPUYHAsA, TpeTH4YHAs, derseprTHdHas. [lenarypauus wu
peHaTypauus Oe/lKoB.

OcHoBHble mnoHsTus. YrieBogsl. MoHocaxapuisl, nmonucaxapuisl. benku.
buonornveckue nonmuMepsl. JleHatypauus U peHarypauus O0eIKoB.

Tema 2.6 OPFAHMYECKUE BEIIECTBA. HYKJIEMHOBBLIE
KUCJIOTBI JIHK — wmosnexkyiasl HacheAcTBeHHOCTH. Pexymaukauus JIHK,
riepejaya HacJeACTBEHHOW WMH(OpMaKy M3 MOKOoJIeHUs B nokosenue. llepenaua
HACJIEICTBEHHON WHbOpMalMK W3 sjapa B HUTOIUIa3My; TpaHckpunuus, PHK:
cTpykTYpa u pyHkuun. Madopmanmnonnsle, TpaHcriopTHble, pubocomansreie PHK.

OcHoBHble rnousitus. HykieunoBble kuenoTel.  Permukanms  JHK.
Tpauckpunmus. Hykneorun. KoMriemMeHTapHOCTS.

Tema 2.7 DYKAPUOTHUYECKAS KIJETKA. IIMTOITIASMA.
OPT"AHOW/IbI

DykapuoTudeckas kimertka. [lmasmaruueckas MemOpaHa U ee (QYHKLMH.
LluTornazma sykapuotiuueckoi Kietke. OpraHou/bl UTOIIIA3MBI, HX CTPYKTYpa U
¢ynkuun. Knaccuduxanms oprasonaos. LlutockeneTr. BrirodeHus, UX 3HaYEHHE U
posb B MeTabonusme ki1eTok. OcobeHHOCTH CTPOSHUS PACTUTEIBHOM KISTKHU.

OcHoBHble  MOHATHS.  OykKapuoTuueckas  kierka. [Inasmaruyeckas
MemOpaHa. OpraHow sl LUTOIIIa3Mbl. HememOpaHHBIE, OZHOMeMOpaHHBIE H
JNByXMeMOpaHHble OpraHou/bl. Britouenus.

Tema 2.8 KJIETOUHOE A/1PO. XPOMOCOMbBI

KneToyHoe s1po— LEHTP YNPaBICHUS >KU3HEIESATENBHOCTBIO KIIETKH.
CTpyKTyphl KIETOYHOTO spa: sjepHas o00novka, XpoMaTuH (reTepoXpoOMaTHH),
SIPBIIIKO. XpoMocoMbl. Kapuoturt.

OcHoBHble moHATHs. XpoMocoMbl. KapuoTurn. JIUMIonaHeI#A ¥ ranjionaHeli
Ha0OPBI XPOMOCOM.

Tema 2.9 TIPOKAPUOTUYECKAS KJIETKA (1/1 1) TIpoxapHoTHyecKue
KieTkd; Qopma H pasmepbl. CTpoeHHe HUTOMIA3Mbl OaKTEPUAIBLHON KIETKH;
opraHusanus MertabonusMa y I[PoOKapHoT. ['eHeTHdeckwmil anmapar OakTepwil.
Cnopoo6pazoBanue. PasMHOKeHHe. MecTo M polib MPOKapHOT B OMOIIEHO3aX.
JlaGoparopuble U npakTiyeckue paboTsl Vizyuenue xieTok 6akTepuil Ha rOTOBBIX
MUKpOIpernaparax.



OcHoBHble nmoHATHS. [Tpokapuotsl, 6akrepuyn, nnanobaxktepuu. Hykneoun.
Mypeus.

Tema 2.10 PEAJIU3AIIAS HACJIEJICTBEHHOW WH®OPMALIUW B
KJIETKE

['en, reHeTHyeckuit KoJ, CBOHCTBA reHETHUECKOTO KO/la. DTallbl peai3alnuu
reHeTH4eckol WH(popMauMu B  KIeTKe (TPAHCKPHUIILUMS M TPaHCIALMA).
Jemonctpauus. Tabnuna renerndeckoro kona. [poctpanctsennas mozaens JIHK.
Cxema OuocuHTe3a Genka

OcHosHeie noHsTHs. ['eH, renerndeckuit koa. Komon. Tpumnier. AHTHKOIOH.
Tpanckpurius. TpaHcasius.

Tewma 2.11 HEKJIETOUHAS ®OPMA XXU3HU: BUPYChI

OcoGeHHOCTH CTPOEHHUS U pa3MHOXeHUs BUPycoB. JKusHeHHbll nmxi BHY.
Bupycusie 3aboneBanus u npodunaktuka ux pacrnpocrpanenus. CIIM]L u meper
ero nMpohUIaKTHKH.

OcuogHele oHATHS. Bupyc. baktepuodar. Kancuz.
Pazgen 3 Opranusm

Tema 3.1 OPIAHU3M - EJWMHOE ULEJIOE. MHOI'OOGPA3UE
OPI"’AHM3MOB

PazHooOpasue opraHm3mMoB  (OJHOKJIETOUHBIE W  MHOTOKJIETOYHBIE
OopraHu3Mbl). MHOTOKIETOYHBIH OpraHH3M Kak IHCKpeTHas cucTema (TKaHH,
oprausl). KononmnansHeie OpraHu3Msl.

OcHoBHbIE HOHATUS. Opranusm. OaHOKIETOYHBIN OpraHu3M.
MHOTrOK/I€TOYHBIH OPraHH3M.

Tema 3.2 OBMEH BEIIECTB W TIPEBPAIIEHHME OSHEPI'MHU.
OHEPTETMYECKWI OBMEH

OOmeH BeleCTB W TIpeBpallleHWe 3HEepruuM B Kierke. Ilmactuyeckur u
suepretuyeckuid  obmeH. ATO kak yHUBepcadbHbIH HCTOYHMK OHEPIHH.
Makposprudeckie CBsI3H. OTallbl SHEPTeTHYECKOro oOMeHa, pacuielieHue
IJIFOKO3BI.

OcuoBuele mnoHsTHs. OOMeH BelnecTB. MeTtabonusM. DHEPreTHYECKHH
o6men. ITnactuueckuit oomen. AT®. ['mukonus. KnerouHoe JbIxaHue.



Tema 3.3 TINTACTUYECKWI OBMEH. ®OTOCUHTE3

Tumer  nurtanus. AsToTtpodsr U rereporpodsl. DortocuuTes. Dasbl
dotocunTesa. OcobeHHOCTH 00MEHa BEIIECTB Y pacTeHUl, )XUBOTHBIX M I'PHOOB.
Hemoncrpanus. Cxema GoTocHHTE3A.

OcHosuele moHATHS. ABTOTpodBI. ['eTeporpodsl. PoTocunTes. CpeToBas
¢aza. Temnosas ¢aza.

Tema 3.4 JIEJIEHUE KJIETKW. MUTO3

Jlenenue kierok. Kietku B MHOrOkiIeToyHoM opraHusme. [lonatue o
IudhepeHIMPOBKE KIETOK MHOTOKJISTOYHOTO OpraHuzMa. MHUTOTHYECKHH LMK
unrepdaza, penyrmkauus JHK; murto3, ¢assl MHTOTHYECKOrO [AEIEHHS U
npeoOpazoBaHmst XPOMOCOM; OMOJIOTHMUECKMH CMBICI M 3HA4Y€HHE MUTO3a
(Oecnonoe  pa3sMHOKEHHE, pOCT, BOCIOJHEHHE  KICTOYHBIX [OTE€Ph B
($U3HOMOIrHUECKHX U NIATOJIOTHYECKUX YCIOBUSIX).

OcHoBHble MOHATHS, YKU3HEHHBIH LMK KJIETKH., XpomocoMbl. Kapuotu.
MuToTHYecKui IMKJI; MHTO3. buomoruueckuii cmwica Mmurtoza. [lpodasa.
Mertadasa. Anadaza. Tenodaza. Perukanus (pexynaukanus) JTHK,

Tema 3.5 PASMHOXEHMUE: BECTIOJIOE U I[TOJIOBOE

CymHocTs B GOpMBI pa3MHOXKEHHS OPraHH3MoB. becrnosioe pasMHOXKEHHE
pacTeHuld M KHMBOTHBIX. Buael Oecriosioro  pasMHoOXxeHUs. BapuanTsl
BEreTaTUBHOro pasmHoxeHus. [lojoBoe pa3zMHOKEHHE JKUBOTHBIX M DPACTEHUH;
rameTsl, 10J0BoOH mnporecc. buonoruueckoe 3HauYeHNE 10JI0BOTO Pa3MHOKEHHS.

OcHoBubie noHsATHs. Pasmuoxenue. becrionoe pasmuoxenue. I[lonosoe
pasmHokeHue. BereratuBnoe pasmuokenue. Jlenenwe. CriopooGpa3oBaHue.
Cropa. Pereneparrus.

Tema 3.6 OBPA3OBAHME ITOJIOBBIX KJIETOK. MEMO3

Meito3 ¥ ero oTimMuus OT MHTO3a. bHOJOrHUecKoe 3HAYeHWEe MeHo3a.
['amertorenes. Orambl o0pa3oBaHHs TIOJOBBIX KIIETOK: DPa3sMHOXKEHHE, pOCT,
cospeBanmre (Meiio3) W QopMHpoBaHHe TMONOBEIX KiIeToK. OcobeHHOCTH
CriepMaToreHes3a 1 OBOreHe3a. 3HaueHHe raMeToreHesa.

OcHoBHble moHATHS. Meitos. [amersr. Sifneknerka. CriepmaTo3ou.
Crnepwmuit. TameroreHes. Crepmartorene3. Oborenes. Cragus pasMHOXKCHHS.
Craaust pocra. Craaus cospeBanusi. Cragus dopMmupoBanus. PasienbHONobIe
opranusMmel. ['epmMadpoanTEI.



Tewma 3.7 OIIVIOJJOTBOPEHME

OmionoTBOpEHHe W €ro  CYMHOCTb.  buojormueckui  CMBICH
OIUIOJOTBOPEHUS. BapuaHTbl  OIUIOAOTBOpEHMs  (Hapy)KHOE, BHYTpEHHee,
MepeKpecTHOe,  CaMOOIIOMOTBOPEHHE,  ECTECTBEHHOE M HCKYCCTBEHHOE).
Oco0GeHHOCTH OIUIOJOTBOPEHMS Y pacTeHUH. JIBoliHOoe OIIIOJOTBOpPEHUE Y
MTOKPBITOCEMEHHBIX.

OcHoBuble  moHATHS.  OTIONOTBOpEHME:  HapyKHOE,  BHYTpPEHHEe.
Ocemenenwe. 3urora. [[BoliHOE OTJIOI0TBOPEHHE.

Tema 3.8 UHIUBU Y AJILHOE PA3SBUTHUE OPI" AHM3MOB

OMmOpuoHanpHbii  nepuon  pa3BuTHs.  OCHOBHblE — 38KOHOMEPHOCTH
apoOienust; 00pa3oBaHue OAHOCIONHOro 3apoiblmia — 6macTyisl. ['acTpynsiius;
3aKOHOMEPHOCTH  00pa3oBaHUs  [IBYXCJIOHWHOIO  3apojbillla —  TacTpyJIbl.
[lepBHuHBIi OpraHoreHe3 U JajibHeliras qudQepeHIMpoBKa TKaHeH, OpraHoB U
cucteM. ITocTOMOPHOHAIBHBIH TEPUON Pa3BUTHA. POPMBI IOCTIMOPHOHAIBHOTO
neprojia pasBuTHA. Henpsmoe pa3BuTHe, MONHBIA U HEIONHEIH MeTaMop(hos.
buomorugeckuit cMbici pa3Butus ¢ Metamopdosom. IIpamoe passuTHe.

Ocuosuble 1oHsTHsS. Onroredes. THIBl OHTOreHesa. IMOpHOTEHES.
Jpo6nenue. I'actpymsammsa. He#ipyna. Poct: orpannueHHbINA H HEOrpaHHYSHHBIN.

Tema 3.9 OHTOI'EHE3 YEJIOBEKA. PETTPOJAYKTHUBHOE 3JJOPOBBE

OcobenHocTH  OSMOpPHOHAJIBLHOrO  passuTusi  dYenoseka, Ilpoweccsi,
NPOMCXOJsIe HAa paHHMX 3Tamnax sMOpuoreHesa ((popMupoBaHWE MOPYIBI H
GnacTyJsr). ITpennnonHeii W TUIOIHBIH MepHOIbI. Poxnenue.
[TocTsMOPHOHANBHBIN MEPUOJ PA3BUTHS: TOPENPOAYKTUBHBIN, PErpOIyKTUBHbIN
IepHo/ibl, CTApeHHe ¥ CMepTh. KpHTHYecKHe NepHoibl OHToreHesa. Buimsmue
HUKOTUHA, AJIKOT0J ¥ HApPKOTUKOB Ha pPa3sBUTHE 3apojbllla M PENpPOTyKTUBHOE
37I0POBBE YelloBeKa.

OcHoBuble noHatMs. Mopyna. bBractyma. Tactpyna.  Hefipyna,
JloperpoIyKTHBHBIH epro . PernponykTuBHbli epuos. ITepuo cTapeHusi.

Tema 3.10 TEHETUKA- HAVKA O 3AKOHOMEPHOCTX
HACJIEJICTBEHHOCTHU W M3MEHYMBOCTH. I MEH/IEJIb —
OCHOBOIIOJIOXHUK T’EHETHKH



Otkpeitie . MeHzeneM 3aKOHOMEPHOCTEN HAC/EJOBaHKs TIPU3HAKOB.
OcHOBHBIE TTOHATHS TEHETHKM (TeH, JIOKyC, TOMOJOTHYHBIE XPOMOCOMBI,
FOMO3UIOTa, FeTePO3Ur0Ta, JOMHHAHTHOCTD, PELECCHBHOCTD, NF€HOTHII, (DEHOTHIT).
['wbpumonorndyeckuit METO/I U3y4eHHUs HaCIeNCTBEHHOCTH.

OcHoBHbie TnoHSTHY. HacnencrBennocth., M3MenuubocTs. ['eH. ['enorur.
Menotun. Amnnens. JOMUHAHTHEIN npusHak. PeneccuBHBIH mpusHak. I'mOpma.
AnbTepHATHBHBIN npu3Hak. ['omosurora. ['ereposurora.

Tema 3.11 3AKOHOMEPHOCTH HACJIEJOBAHWAL
MOHOI'MBPUIHOE CKPEHIMUBAHWE

MoHorubpuaHoe ckpemuBanue. JOMHHAHTHBIE U PELIECCHBHBIC MPH3HAKH.
Atend W aulenbHble TeHbl. ['OMO3WTOTHl U reTepo3uroTshl. I[lepBbli 3aKoH
Menznens — 3akoH eauHooOpasusi THOPHIOB IEpBOTO IOKOJEHWs (IMPaBHIIO
JIOMMHHpOBaHus). Bropoit 3akoH Menjens — 3aKoH pacllerleHns. 3akoH
(runoresa) YMCTOTHI ramer. Lluronormyeckue OCHOBBI ~MOHOTHOPHIHOIO
CKpEIBaHus.

OcHoBHEIE TIOHATHS. JIOMWHAHTHBIA IpU3HAK, PELECCHUBHBLIH IIPHU3HAK.
Alielb, ajlebHble TeHBl. 3aKoH eQuH000pa3zus rHOpUIoB [1€PBOro MOKOJICHHUS.
3aKOH paclienieHusl. 3aKOH YUCTOTHI ramerT. ['OMO3UroTHBIE U IeTepO3UrOTHBIC
OpraHu3MBbl.

Tema 3.12 3AKOHOMEPHOCTU HACJIEJOBAHMA. TUT MBPUIHOE
CKPEILIMIBAHUE '

Jlurnbpuanoe ckpemwBaHue, [perudi 3akoH MeHaens — 3aKoOH
HE3aBUCUMOT0 HACIeI0BaHUS MPU3HAKOB. AHAJIH3UPYIOLIee CKPelIUBaHUE.

OcHOBHBIE TOHATHA. 3aKOH HE3aBHCHMOI0 HAacCJeJI0BaHWA I[IPH3HAKOB.
Ananusupymoliee ckperpanue. Peuerka llennera.

Tema 3.13 XPOMOCOMHAS TEOPUS HACJIEACTBEHHOCTHU

XpoMocoMHas Teopus HaciaeacTBeHHocTH. 3akoH Moprana. ['pynna
cierviennst. [IpuuuHel HapyumieHus cuemieHus reHos. Jlemoncrtpauus. CxeMmsl
CKpellMBaHus, WUIOCTpUpyomue ombiThl T. Moprana u  KpOCCHHIOBED.
JlaGopatopHele ¥ mpaktudeckue paborsl PerneHue 3amad Ha CLCIUICHHO®
HacJeI0BaHUe MTPU3HAKOB.

OCHOBHBIE TOHATHA. XPOMOCOMHASI TeOpHs HACIEACTBEHHOCTH. 3aKOH
Moprana. Kpoccunrosep. I'pynna cuenyieHus.



Tema 3.14 COBPEMEHHLIE ITPEJICTABJIEHMA O 'EHE U I'EHOME

['enotun kak cucrema B3aHMOﬂeﬁCTB}f}OH1HX reqoB. Bz3aumonedcTBUs
anIeJIbHBIX U HEAlJICJIEHBIX I'€HOB.

OcHoguble TiousTud. 'en. ['enom. ['eHoTumn. BzauMmonencTBUs IeHOB.
Tema 3.15 TEHETUKA TIOJIA

XpoMocomHOe ompeneneHne moja. AyTOCOMBI W IIOJIOBBIE XPOMOCOMBI.
["omorameTHbIH 1 reTeporaMeTHbIi o1 [Ipu3Haky, CUENIeHHBIE C MOJIOM.

Ocnosuble monsTusA. [lon. ['omorameTHbll 1os. I'eTeporaMeTHBIH IO
[Tpusnaku, clerUIeHHbIE C TIOJIOM.

Tema 3.16 U3MEHUYUBOCTD: HACJIEACTBEHHAZI %1
HEHACJIEACTBEHHAA

M3MeHYMBOCTh KakK OJHO W3 OCHOBHBIX CBOMCTB JKHMBBIX OpPraHH3MOB.
Hacnencreenmas — (PeHOTHIIMYeCKas,  WHAMBHIYyajlbHas,  HEOIPE/E/NCHHAN).
MyrauvorHas ¥ KOMOWHATHBHAas W3MEHYMBOCTh. MyTauuu ¥ MyTarcHsl.
Henacnencrsensas (ompenenenHas, rpymnroBas, MoJU(pHUKALMOHHAS)
n3MeH4YnBOoCTh. Momgudukaunu. Hopma peakuuy.

OcHoBHbIe MTOHATUS. M3MeHUMBOCTh: HAcCHEICTBEHHAA U HEHACIEICTBEHHAS.
Myranun. Myraressl. Moandukaunu. Hopma peakuu.

Tema 3.17 TEHETUKA U 3/10POBLE YEJIOBEKA

I'eHetnka 4enmoBeka © ee pasfenbl. MeTOAbl TIE€HETHKH YETOBEKa,
Hacnencreennsle Gosie3Hu, reHHble W XpoMmocoMmHuble. Comartuyeckue H
reHepaTHBHbIE MyTallud. [IpuHIMNOBI 370poBOro odpasa KHM3HH, IHArHOCTHKH,
NpoGUIaKTHKH W JIeUEHUS TeHeTWdecKuX OonesHeH. Meauko-reHeTnyeckoe
KOHCYJIbTUPOBAHUE.

OcHoBHbIC TOHATHA. [ eHHble GosiesHH. XpoMOCOMHbIe — OoOJe3HH.
ComaTtudeckye MyTaluu. [ 'eHepaTHBHBIC MY TaIlHH,

Tewma 3.18 CEJIEKLIMA: OCHOBHBLIE METO/1bI 1 JOCTHUXEHW

Cenexums. [Ilopoma, copr, wramM. Metoasl cenekumu. LleHTpE!
IPOHCXOMKIEH S KyJIbTypHBIX pacrenuid. Bxman H. V. BaBumosa B pasButHe
TEHETUKU U CENIEKLHH.



Ocnouble nousitusi.  Cenexuusi.  Ilopoga. Copr. IIramm. Ot6op.
['nbpuansanus. banuskoponcteenHoe ckpemnBanue. ['eteposuc, Yucteie TMHAN.

Tema 3.19 BUOTEXHOJIOI'UA: JOCTUXKEHUA U [IEPCIIEKTUBBLI
PA3BUTHUA

buorexnonorus. I'ennas HHKCHCPHA. ['eneTnyecku MOHH@HHHPOB&HHHG
OPraHHu3MBbl. KHOHHpOBaHHe. DTHUECKHE dCIICKThI OHOTEXHOJIOTHH.
HBMOHCTPEILII/IS. CxeMpl KJIOHUpOBaHUA H CO31aHusd FEHETHYECKH
MO,E[HCI)HHPIPOB&HHBIX OpraHu3MoOB.

OcHosHble nouatus. buorexHosorus. ['ennas unxenepus. KioHuposanue.
buostuka. Mexnpenmetnsie cBa3u Heopranuyeckas xumus. OxpaHa MpUPOIEL OT
BO3/IEHCTBHA OTXONOB XHMHUYECKHX IIPOM3BOACTB. OpraHuyeckas XUMHA.
Crpoenre U (GyHKIMM OpPraHHYecKMX MOJIEKY]l UM HMX MyTareHHoe aedCTBHE.
Qu3suka. PeHTreHoBckoe W Apyrue usnydeHus. [loHSTHE O 103¢ H3IYYEHHSA H
Ouostornyeckoit 3ature.



Kanennapno-tematnyeckoe niaanuposanue Ha 2021-2022 yyeOubiii roa mo
ounosornu 10 knace

Ha3zeanune Tem Yacwr | Jara nposenenus
|1'[0 NJIany Mo daxty

Beenenne (1 gac)

1 Mecro  kypca  «OOmas] 1
OWONOTHAY B CHCTEME €CTECTBEHHO-
HAYUHBIX JUCIHILIIHH, d TAKXKE CPCIH
OMOMOTHYECKHX HayK.

[{exs w 3amagn Kypcea.

BuaueHHE npeaMeTa A4 NOHHMaHHs
CIHHCTBa BCETO HHBOTO,
B3aMMOCBS3H BCEX dacTeil fuochepsl
Bemnu, CHeTeMa KHBOH IPHPOIEI,
[lapcTBa )XHBOH HPUPOIEL

Pasxen 1. Buosaorus kak nayka. Meroasr Hay4Horo no3Hanns (3 1aca)

2 | Kparkas = HMCTOpHMSI  Da3BHTHS 1
Buornoruu

3 | CymmHocTb HM3HH H  CBOWCTBA 1
KHUBOTO

4 | Vpoun OpraHu3alHA 1
JKUBOM NPUPOIEL.

buonoruueckue  CHCTEMBI
Kak npenmei‘ H3YUCHHA

OUOJTOrHI
5 MeToasl OHOJIOTHA 1
6 | Konrpoabnas pa6ora 1

Paszaen 2.Kierka (11 uacos)

7 Hcropus U3y4eHuUs KJIETKH, 1
Kneto4ynas Teopus

8  Xumuueckuit cocrar KJIeTKU 1
9  Heopranugeckue BEMIECTBA KIETKH 1
10 Opraumueckue BeniecTBa. OOmas 1

xapaxrepuctuka. Jlunumas:

11 |[Oprannueckre BerlCCTBA. 1
YrieBome!.
12 |OpranutdecKue BEHIeCTBa. 1
benku.




13

OpTaHH‘{BCKHC BECHIECTBA.
Hyxreunoerrsie kucioTsl. JJHK

14

Oprannyeckue BEIEeCTBA,
Hyxneunossle kucnotsl. PHK

15

Kourpoabnas pabota
(Tecruposanne B popmare ET'I)

16

DyKapHOTHYECKas K/IeTKa
[ lutornazma. OpraHounsi

17

DykapuoTHYeCcKas KjieTKa
I ntomma3zma. OpraHoH/ bl

18

Knerounoe s1p0. XpOMOCOMEI

19

T IpokapuoTudeckas KieTKa.

20

Peanuzanus HACJIeCTBEHHOH
MHGOpPMAITHH B KIETKE

21

Pemende 3aJa4 HA FeHeTHYECKHH
ko popmara ETD

20

Hexmerounas  dopma  KH3HHI
BHPYCHI.

21

BuneoduapM Mpo BHPYCHI

22

Konrtpoasnas pabort no
CTPOCHHIO KJIETKH.

IPazgen 3. Opranusm (19 gacoB)

23

O]JF&HHBM = CIHHOC Leloe.
Mmuoroobpasue opraiuzmMoB

24

OOMeH BemecTB W IIPEeBpallcHAE
bHepruu. DHepreTudeckni obMeH

25

[Inmactrueckuit oomen, PoTocuHTES.

26

X eMOCHHTES.

27

Henrenue knerku. Mutos

28

Muto3

29

PasMuOxkeHHE: Oecrnonoe ¥ MoI0BOe

30

OOpa3oBaHMe  MOJOBBIX  KIIETOK.
Meiio3

31

Meito3

32

[KonTpoabHas pabora no AeIeHHIO
KJICTKH

33

OrtonotBopenue. JlofHoe.

34

Ormronoteopenue. MekyccrsenHoe.,




35 MupuBuayamsHOE Pa3BUTHE
OpTraHHu3MOB. OMOpHOHAIBHO
azBuTEE.

36 [MoctamOpHOHANBHOE Pa3BHTHE.

37 [OHTOTCHE3 4eIIOBEKa.
PernpojyKTHBHOE 3/10pOBbe

38 OnutorcHes dYenoBeka.  BaumsgHue
HUKOTHHA, aJTKOTOJISl.
[TocToMOpHOHAIBLHOE PA3BUTHE

39 [enernka — HayKka 0
BaKOHOMEPHOCTSX
HACJIEeCTBEHHOCTH H U3MEHYHBOCTH,
I".  Mennens — OCHOBONOJIOKHHUK
TeHETHKH

40 BakOHOMEPHOCTH HaclIe10BaH M.
MonornbpuaHoe cKpelBaHne

41 [BakoHbI YACTOTHI ramMeT

42 Pemenne 3aga4 popmara EI'D

43 CamocrositeibHass  paGora 1o
3ajavyam

44 BakoHOMEPHOCTH HAC/ICOBAHHS.
JurubpunHoe CKpeluBaHue

45 Pemenne 3axa4u popmara EI'D

46 Pemenne 3axau popmara EI'D

47 [XpomocomHuast TEOpHsi|
HACJIE/ICTBEHHOCTH

48 \CoBpemeHHBIE [PEJNCTABICHUS O
reHe M renoMe

49 Bugeodunem 0 MyTanusLx

50 Kourpoiabnas pabora

51 [Fenernka moma.  XpOMOCOMHOE
Onpee/IeHHe oA,

52 (CuemnieHHOE C TOJOM Hac/eI0BaHne

53 (CamocrtositenbHas  pabora 1o
CHENJIeHHOMY Hac/1e0BaHHI0,

54 M3MeHYUBOCTH: HACHEACTBEHHAS W]

HEeHacJIeACcTBEHHAA




55

DunbM CHONOIHYECKHE MY TareHbl

56

Tectuporanune B gopmarte EI'D 1o
3ajavam

37

["eneTHKa B 310POBEE YCJIOBCKA

58

DuneM  XpoOMOCOMHBIC — §0JIC3HY|
HEITOBeKa.

a4

Cenexuus: HOEHTPBI NPOHCXOMKICHHS
[KYJIbTYPHBIX paCTEHU N

60

Cellexuus; OCHOBHBIE  METOJBI
CCIICKIIHH

61

Cenexnns: HocTmkenus)
CeNneKIHOHHOH paboThI

62

Cenexuus: HNPEHMYILECTBO
KIOHHPOBaHHA € TpPagHIHOHHBIM
METOIOM.

63

Kontponeaag paboTa 1o celleKIuH

64

buorexHonorus: JOCTHIKCHHA H
MEPCIICKTHBL] Pa3BHTHA

65

Muckycens HA TeMy:
Krnonuposanue: 3a ¥ NPOTHB

66

MToropas KOHTpoJAbHAA paborTa

67

O600meHHEH ypoK

68

Pezepr




