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IosicHuTEILHAA 3aNIUCKA

Pabouasi nporpamMma 1o 6M0JI0ruM COCTABJICHA HA OCHOBE:
- NpuUMepHOM mnporpammbl mo Ouojorun 11 kmacc baszoBwii ypoBenp / aBTopsl: M. H.
[Tonomapesa, O. A. Kopuunosa, JI. B. Cumonosa. — M.: Benrtana-I"pad, 2010. — 176 c.
- (benepambHOTO KOMIIOHEHTAa TOCYJAapCTBEHHOTO CTaHIapTa oOmero oOpa3oBaHUs IO
OHMOJIOTHH.
OO0mas xapaKkTepUCTHKA Y4eOHOT0 NpeaMeTa

Kypc «buonorus» mist yuammxest 11 kimacca (0a30Bblii ypOBEHb) 3aBepIIaeT U3yUeHUE
TUCHUTUINHBL « bronorus» Ha 6a30BoM ypoBHE 00pa3oBaHus B crapiieil mkone. OH oTpaxkaer
KOHLEMLXIO MporpamMmbl o Ouosiormu st 6 — 11 KimaccoB W SBISETCS JIOTMYECKUM
3aBEpUICHUEM COJAEpXKaHUs Kypca OHOJOTMM JJsi OCHOBHOM MIKoibl (7-9) kmaccel. OTO
NO3BOJUT YYEHHUKAM, OKOHYMBIIMM OCHOBHYIO IIKOJNY, IOJYYUTh IPEACTABICHHE O
BaXHEHMIINX 3aKOHOMEPHOCTSAX >KMBOW MPHUPOJBI, O OMOJOTHYECKOM pPa3zHOOOpa3HH MU €ro
3HAQYEHUH B TOJIEPKAHUM YCTOMUMBOCTH OMOChEpbl Kak Cpelbl KU3HU YEJIOBEUECTBA, O
IPEUMYILECTBAX PALMOHAIBHOTO HCIOJIb30BaHUSI OOTaTCTB MPUPOJIHBIX PECYpPCOB HAIIEH
iaHeTsl. B mpornecce n3ydenusi OMOJIOrHH BBITYCKHUKH CTApIIEH IIKOJIbI JOJKHBI OBJIA/IETh
onpeneiaeHHbIM KpyroM 3HaHWil. IlIkonbHBIM OHOJOTHMYECKHMM OOpa30BaHUEM CTaBATCA
CIeAYIONIUE 3a1a4l O0yUYCHUSI:
- OBJIQJICHUE 3HAHUSAMH O KHUBOU MPUPOJE, OOIMMU METOJIAMU €€ U3yUYeHUs, 00IIeydeOHBIMU
U TPEAMETHBIMH YMCHHSIMH C COXPAaHCHHEM IIO3UTHBHOTO OIbITa OOYYCHHS OHOJIOTHH,
HAKOIJIEHHOT'O B OT€YECTBEHHOM IKOJIE;
- ¢dopMHpOBaHME CHUCTEMbl 3HAHUK OO0 OCHOBaX JKM3HU; PA3MHOKEHWUW U Pa3BUTUU
OpraHU3MOB, OTHOCSIIMUXCA K OCHOBHBIM IIAPCTBAM >KMBOM MPUPOIbI; 00 SBOJIIOLNH,
CTPYKTYPHBIX YPOBHSIX OpPTaHM3aIlMU JKU3HH, DKOCUCTEMAX; O I[EHHOCTH OMOJOTHYECKOTO
pa3zHooOpa3us KaKk YHUKAJIbHOU U OeclieHHOM yacTu Ouochepsr;
- TIOJTyYCHUS TIPEICTABIICHUS O HAYYHON KapTHHE MHpa KaK KOMIIOHEHTa OOIIEYeIOBEYECKON
KyJbTYpbI Ha 0a3e OMOJOTHYECKUX 3HAHUN U YMEHUH;
- (QopmupoBaHuE 370pOBOr0 o0Opaza J>KHU3HU, CIOCOOCTBYIOIIETO (PU3HUECKOTO U

HPAaBCTBCHHOI'O 3JOPOBbA YCIIOBCKA,



- pa3BUTHE DKOJIOTMYECKOM TPaMOTHOCTH Ha OCHOBE 3HAHUS  OMOJOTHYECKUX
3aKOHOMEPHOCTEH, CBS3€H MEXIy KUBBIMH OpraHU3MaMH, WX OBOJIONHWH, TPUYUH
T€HETUYECKOTO, BUOBOTO M SKOCHUCTEMHOTO Pa3HOOOpa3us;
- YCTaHOBJICHHE TAPMOHHMYHBIX OTHOIIECHUH C TPHUPOJION, OOIIIECTBOM, CO BCEM JKHUBBIM Kak
IJIAaBHOM IICHHOCTBLIO Ha 3eMmIie;
- MOHWMAaHWE TYMaHUCTUYECKON 3HAYUMOCTH TPUPOJBI, IIEHHOCTHOTO OTHOIICHHUS K HEH U
¢dbopMUpOBaHKE Ha 3TOH OCHOBE YKOJIOTHUECKON KYJIbTYpPHI;
- pa3BUTHE HATYPATUCTUYECKOTO HHTEpPECa, CTPEMIICHHS K MPUMEHEHUI0 OMOJOTHYECKHUX
3HAaHWWA Ha TPaAKTUKE, y4acTHEe B TPYIAOBOW JEATETLHOCTH B O0JACTH PalMOHAIBHOTO
TIPUPOJIOTIONB30BAHUS M OXPaHbI IPUPOJIBI;
- ¢opMHpOBaHUE TPAMOTHOTO TOJIX0/1a K BEIOOPY CBOETO MATbHEUINETO KU3HCHHOTO IyTH B
pe3ynbTaTe u30paHusl ONPEACIICHHOT0 HallpaBieHUs TPOGUILHOTO 00yUYeHUSI.
MecTto npeamera B 0a3MCHOM y4e0OHOM ILJIAHE

CornacHo denepaibHOMy 0a3UCHOMY yuyeOHOMY IJIaHYy Ha uU3ydeHue Ouonoruu B 11
KJlacce OTBoUTCA 68 yaca, U3 pacuera 2 yaca B HEJIEJIIO.
IIporpammoii npeaycMOTPEHO NPOBeIeHHe

JlabopaTopHbIX paboT — 2.

[IpomexxyTouHass W WTOTOBas aTTECTAIMs IMPOBOMATCS B COOTBETCTBHH C YCTaBOM

00111€00pa30BaTEILHOIO YUPEKACHUS.

Y4eOHO - MEeTOAUYECKUI KOMILICKT AJISl YYUTEJIA:

ITonomapeBa M. H., Kopuunora O. A., Jlomununa T. E., II. B. MxeBckuii: buonorus: 11
KJ1acc: YUYeOHHK )i yqamuxcs 0011eodpa3oBaTebHbIX yupexkaeHuii: ba3zossiii yposens/ [lon
pen. IIpod. U. H. Tlonomapesoii. — 7-e u3z., nepepad. — M.: Benrana - I'pad, 2020. — 254 c.:
WII.

bonposa H. ®@. NUzyuenue kypca «O6mas ouonorus» B 10 — 11 knaccax. Yacts 2. [loypounoe
mianupoBanne. Kuura mig  yuurenda. — Boponex: BOpoHEXCKHH TOCyIapCTBEHHBIN
negaroruueckuii yausepcuret, 1005. - 152 c.

bornmanosa T.JI., Cononosa E.A.: buonorust. CipaBOYHUK [1J1s1 IIKOJIBHUKOB Y TTOCTYHAKOIIUX

B By3bl. — M.: ACT-ITPECC HIKOJIA, 2017. — 816 c.



Enxuna JI.B.: buonoru. Bec mkonpHbIN Kypc B Tabnumax. — Munck: Ky3sma: TIpuHTOYK,
2017.—-416 c.

Nonnera A.1O.: buonous. Bec mkonbpHBIN Kype B cxemax U Tabiuiax. — M.: Okemo, 2017. —
320 c.

. Jlepuep I'.1.: buonons. — M: ACT: Actpens, 2016 —412 c.

3asy P.I'., byrunosckuii B.J., JlaBeimoB B.B.: buonorus. IllkonsHblii Kypc. TecToBble
3a7laHus ¢ pelIeHUusIMH — 3-¢ u3l1. — MuHck: bykmacrep, 2014.-464 c.

3asu P.I., Bbyrunosckuit B.D., JlaBeimoB B.B., PaukoBckas W.B.:. buonorusa: mis

MOCTYMHAIOIIKUX B BY3bl — 6-€ u3., ucrnp. — PoctoB u/J1: ®enukc, 2015. — 639 c.

Y4eOHo - MEeTOANYECKHIT KOMIUIEKT /IJIsl YYAIIUXCH:
ITonomapeBa M. H., KopuunoBa O. A., Jlomununa T. E., I1. B. MxeBckuii: buonorus: 11
Kjacc: YueOHUK i yyammxcs oOmeoOpa3oBaTeNbHbIX YUpekJIeHUW: ba3oBblii ypoBeHb /
[Tox pen. Ilpod. U. H. [TonomapeBoii. — 7-e u3z., nepepad. — M.: Benrana - I'pad, 2020. —
254 c.: un.

HN3yuenne Omosiorum Ha 0a30BOM YpPOBHe cpeaHero (MOJHOro) oomero o0pasoBaHus
HAMPABJIEHO HA JJOCTHKEHHUE CJIeAYIONIUX 1eJieii:

* OCBOEHHE 3HAHUI O OMOJOTMYECKUX cUcTeMax (KJIETKa, OpraHu3M, BHUJ, JKOCHUCTEMA);
HCTOPUM Pa3BUTHUSI COBPEMEHHBIX TMPEACTABICHUNH O >KUBOM MPUPOJIC; BBIJAIOIIUXCA
OTKPBITUAX B OHMOJOTMYECKON HayKe; pojau OHOJIOrMYecKo Haykd B (HOPMUPOBAHUH
COBPEMEHHOM €CTECTBEHHOHAYUYHOM KapTUHBI MHUpPA; METOJaX HAyYHOI'0 MO3HAHUS,

* OBJIaJIeHHE YMEHHUSIMM OOOCHOBBIBAaTh MECTO M PpOJb OHOJOTHMYECKUX 3HAHUH B
MPAKTUYECKON JEATEIbHOCTH JIIOJEH, Pa3BUTUU COBPEMEHHBIX TEXHOJIOTHH; MPOBOIUTH
HaOJIIOJICHUS 32 DKOCHCTEMaMM C IIEJIbI0 WX OIHMCAHWS W BBISBJICHHUS ECTCCTBCHHBIX H
AHTPOTNOTEHHBIX U3MEHEHUI; HAXOAUTh U aHAJIU3UPOBATh MH(POPMAIIUIO O )KUBBIX O0BEKTAX;

* pa3BUTHE IMO3HABATEIIHPHBIX HHTEPECOB, HHTEIIEKTYATBHBIX M TBOPUYECKUX CIIOCOOHOCTEH B
MPOIIECCE U3YUCHHUSI BBIJAIONUXCS JOCTIKEHUM OMOJIOTHH, BOIIEANIUX B OOIIECYEIOBEYECKYIO
KYJBTYPY; CJIOXHBIX Y TMPOTUBOPEUUBBIX MyTEH Pa3BUTHSA COBPEMEHHBIX HAYUYHBIX B3TJISIOB,
UJeh, TEOpUil, KOHIENMUUMA, Pa3IMYHBIX TUIOTE3 (O CYIIHOCTH U MPOUCXOXKJICHHH >KU3HU,

YeJI0BeKa) B X0J€ padOThI C pa3IMUYHBIMU UCTOYHUKAMU UH(OpMAIUY;



* BOCIIUTaHUEe YOEXKJACHHOCTH B BO3MOXKHOCTH IO3HAHUS JKMBOM MPHUPOABI, HEOOXOIUMOCTH
OepeKHOr0 OTHOLIEHUS K IIPUPOJHON Cpefie, COOCTBEHHOMY 3/10pPOBbIO; YBAXKEHUSI K MHEHUIO
ONIOHEHTA MPHU 00CYXKICHUH OMOJIOTHYECKUX MPOOIIEM;

* HCI0JIb30BAHME TIPUOOPETECHHBIX 3HAHUM M YMEHUW B MOBCEIHEBHOM >KHU3HM JUIsI OLEHKU
IIOCJIEACTBUNA CBOEH AEATEIBHOCTH IO OTHOLIEHUIO K OKPYXKAIOIIEW cpene, 300POBbI0 IPYTUX
arofed U COOCTBEHHOMY 3J0POBBIO; OOOCHOBaHMSA M COONIONEHUS Mep MNPOQUIAKTUKU

3360J’ICB&HHI>1, IIpaBHJI ITIOBCACHUS B IIPHUPOAC.

O61mey4yeOHbIe YMEHHUS, HABBIKHM U CIIOCOOBI AeSITEJIbLHOCTH

B mnporecce w3ydeHuss OMOJOTHMH ydalluecs CTaplIed IIKOJBI JOJDKHBI OBIAACTh
oTpeie]ICHHBIM KpyroM 3HaHuid. OHU OJDKHBI 3HATh METOJBI MCCIeIOoBaHMs (HAOIOICHHUE,
OMHCaHUE, DKCIIEPUMEHT, MOJEIUPOBAaHUE) ¢ Ppe3yJbTaThl HAYyYHOTO I[IO3HAHUS —
OMOJOTHYECKUE TTOHATHS, 3aKOHBI, TEOPHH, THIIOTE3bI, ()aKThl, OCHOBOTIOJIATAIONTUE HJICH KaK
JOCTIKEHUSI HAayKH OHMOJIOTHM; OTMEUaTh WX 3HAUCHUE JUJIS KU3HM YeJOBEKa, OOIIecTBa,
OpUPOAbl U YMETh MPUMEHSTh TMOJYYCHHBbIC 3HAHUS B CBOEH XU3HU. YUCHUKH CTapiien
IIKOJIBI TAaKXXE JIOJDKHBI YMETh: CaMOCTOSITEIPHO CTaBUTh W peHIaTh BOMPOCHI OXPaHBI
OMOJIOTUYECKOTO pa3HOOOpa3usi (BUIOB U SKOCHCTEM) U B IIEJIOM MPUPOJIbl; OOOCHOBBIBATH U
MPUMEHATh TIPaBUJIa 3J0POBOTO 00pa3a >KU3HU M OXPaHBI CBOETO 370pPOBBS; OIICHUBATH
MPAKTUICCKUE PEKOMEHIAITNHU C TO3UITUI SKOJIOTHIECKON 3TUKH; TIPOBOAUTH MBICIUTEIHHBIC
omepanuyi, HEOOXOAMMBIC Jisi YCBOCHHUS TEOPETUYECKHX TMOHATHH (0000IIeHue, aHamu3,
CUHTE3, CpaBHECHHE, J0KAa3aTeIhCTBO, CUCTEMAaTH3alMs, aOCTparupoBaHue, KOHKPETH3AIINSA);
MPUMEHSATh HA TIPAKTUKE OMOJIOTMYECKUE 3HAHUS JJISi OOBSCHEHUS CYUTHOCTH TMPOIIECCOB U

SIBJICHUI 7151 000CHOBAHUS IPUPOT0COO0PA3HBIX MPAKTUUECKUX PEKOMEHIAIUH.

TpeboBanus Kk ypoBHIO oAroToBKHN yuammuxcs 11 kiacca
B pe3yJabTare udydyeHusi 0M0J10ruu Ha 0a30BOM YPOBHE YYCHHMK J0JI2KEH:
3HATH/MIOHUMATD:
* OCHOBHbIE TMO0JIO:KEHUSsI OMOJIOTHYECKUX Teopwil (KJIETOYHAs, IBOJIIOIMOHHAS Teopun Y,
HapBuna); yuenne B.M. Bepnanckoro o Ouocdepe; cymHocTh 3akoHOB I'. Menpens,

3aKOHOMEPHOCTEN U3MEHUYUBOCTH;



* CTPOeHHEe OHOJIOTHYECKMX O0BEKTOB: KIETKH, T'€HOB M XPOMOCOM; BHJIda M SKOCHCTEM
(cTpyKTYypa);

* CYNIHOCTH OMOJIOTHYECKHX MPOLECCOB: Pa3MHOKEHHUE, OIUIOJOTBOPEHUE, JIEHCTBUE
UCKYCCTBEHHOTO M  €CTECTBEHHOro oTOopa, (OpMHUpOBaHHE  MPHUCIOCOOJIECHHOCTH,
o0Opa3oBaHHE BHJOB, KPYTrOBOPOT BEIIECTB M MPEBPAILCHUS SHEPTUM B IKOCHCTEMax H B
onocdepe;

* BKJIAJ BbIIAIOIIAXCH Y4Y€HBIX B pa3BUTHE OHOJIOTNYECKON HaAYyKU;
* OMOJIOTMYECKYI0 TEPMHHOJIOTHIO U CHMBOJIUKY;

yMeThb:

* OOBSACHATH pOJIb OHOJOTMM B (OPMUPOBAHUU HAYYHOTO MHPOBO33PEHHUS; BKIIAJ]
OMOJIOTMYECKUX Teopuil B (OPMUPOBAHHE COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHUHBI
MUpa; €IUHCTBO KMBOM M HEKMBOW MPUPOJBI, POJACTBO KMBBIX OPraHU3MOB; OTPHULIATEIILHOE
BJIUSIHUE AJKOTOJsl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB HAa Pa3BUTHE 3apOAbIlIa YEJIOBEKA;
BJIMSIHUE MYTareHOB Ha OpraHHU3M YEJOBEKAa, JKOJOTMYECKHX (PAKTOPOB HA OpraHU3MBI,
B3aMMOCBSI3M OpPraHU3MOB M OKpPYXKAIOLIEH CpeAbl; NMPUYUHBI 3BOJIIOLMH, W3MEHSIEMOCTU
BUJIOB, HApyIIEHU pa3BUTHS OPraHU3MOB, HACJIEICTBEHHbIX 3a00J€BaHUN, MYTalH,
YCTOMYMBOCTU M CMEHBI SKOCHCTEM, HEOOXOIUMOCTH COXPAaHEHHS] MHOI000pa3Hsl BUJIOB;

* pelmiaTh JIEMEHTapHbIe OWOJIOTMYECKUE 3a/ayd; COCTaBISATH SJEMEHTApHBIE CXEMBbI
CKpEUIMBAaHUA U CXEMBI IEPEHOCA BEUIECTB U SHEPTUU B IKOCUCTEMAX (LIETIH MUTAHUA);

* ONHUCBIBATBH 0CO0€H BUJIOB O MOP(HOIOrHUECKOMY KPUTEPHUIO;

* BBISIBJIATH [IPUCIIOCOOJIEHUSI OPraHU3MOB K Cpele OOMTaHWsl, UCTOYHUKH MYTareHOB B
OKpyXarolie cpeae (KOCBEHHO), AaHTPOIOI€HHbIE HW3MEHEHHS B DSKOCHCTEMax CBOEM
MECTHOCTH;

* CPAaBHMBATB OMOJIOTHUECKHE OOBEKTHI (Tea KUBOM U HEKUBOW MPUPOJIBI IO XUMUUYECKOMY
COCTaBy, 3apOJBIIIM YEJIOBEKAa WU JAPYTHMX MICKONMUTAKOUIMX, MNPUPOAHBIE 3KOCUCTEMBI M
arpo3KOCUCTEMBI CBOEM MECTHOCTH), MPOLECCHI (€CTECTBEHHBIM M HCKYCCTBEHHBIN OTOOD,
MI0JIOBOE U O€CII0NIoe pa3MHOXKEHHE) U JIeJIaTh BHIBO/IBI HA OCHOBE CPaBHEHMS;

* AHAJM3MPOBATb M OLECHUBATH PA3JINYHBIE TMIIOTE3bl CYIIHOCTH YXU3HH, MPOUCXOXKIACHUS
KU3HM U YeJIOBeKa, IJ00albHbIe JKOJOTMYECKWE NpoOJeMbl W MYTH UX pEIIeHHUS,

TIOCJIEJICTBUSI COOCTBEHHOM JIEITEILHOCTH B OKPYIKAIOIIEH CpEJIe;



* H3y4aTh U3MCHCHHSI B IKOCHCTEMaX Ha OHMOIOTHYECKUX MOJIETISIX;
* HAXOAUTH UHPOPMAIIUIO O OMOJIOTHYECKUX OOBEKTaX B Pa3IWYHBIX UCTOYHUKAX (Y4EOHBIX
TEKCTaX, CIPABOYHUKAX, HAYYHO-TIOMYJSPHBIX H3JAHUSX, KOMITBIOTEPHBIX 0a3ax IaHHBIX,
pecypcax HTepHeTa) U KpUTHIECKH €€ OIICHUBATh;

* MCIOJIL30BATH NMPUOOPETEHHbIE 3HAHUS U YMEHHUSI B NMPAKTHYECKON eATEeJbHOCTH U
NMOBCEIHEBHOM KU3HU:

* Ul COONIOACHHUS Mep TPO(MUIAKTUKUA OTPABICHHUH, BHUPYCHBIX M JPYTHX 3a00JICBaHMIA,
CTPECCOB, BPEIHBIX MPHUBBIUCK (KypeHHE, aKOTOIM3M, HAPKOMAaHHUS ); TIPaBHIa TIOBEJACHUS B
IIPUPOJTHON CpeJIe;

* OKa3aHWs TEPBOM TIOMOIIM MPH MPOCTYAHBIX W JAPYTrUX 3a00JeBaHUSAX, OTPABICHHUU
MUIIEBEIMH TIPOAYKTaMU;

*OLICHKM JTHUYECKUX AaCMEKTOB HEKOTOPBhIX MCCIENOBAaHUNA B 00JaCTH OHUOTEXHOJIOTUU

(KJIOHMpOBaHUE, UICKYCCTBEHHOE OIJIOIOTBOPEHHE).

MesknpeaMeTHbIe M MEKKYPCOBBIE CBSI3H

B cambix pasHbpix oOnacTsXx OuoJIOrMM Bce OoOJbIIee 3HAYCHHUE MPUOOPETAIOT
NOTPAaHUYHBIE JHUCLUUIUIMHBI, CBS3bIBAIOIIME OMOJOTHIO C JAPYTMMH HayKaMu — (U3HKOH,
xumueH, kuOepHeTukol W nap. Tak Bo3HuUKIM Omodu3nka, OHOXUMUS, OHMOKHOEpHETHKA,
OMOHUKA, PaAMOOHOJIOTHS U JIp., KaKJasd U3 HUX 00JagaeT CBOMMHU METOJIaMU MCCIIEI0BaHNUs,
PacKpbIBAIOIIMMH HOBBIE CTOPOHBI OpraHU3aluu U (YHKUHOHUPOBAHUS TaKUX CIIOKHBIX U
COBEPIICHHBIX CAaMOPETYIUPYIOMIUXCS CUCTEM, Kak >KHBbIe opraHu3Mbl. Hampumep, 06e3
3HaHUS (DU3UKU HEBO3MOXXHO TMOHSATH pabOTy HEPBHOM CHUCTEMBI OpraHu3Ma, 0e3 3HaHUA
XUMHH — pa3o0paThCsi BO MHOYKECTBE IMPOLIECCOB, MPOUCXOAAIIUX BHYTPH KJIETOK, IIUPOKOE
BHEJPEHWE MATEMAaTHKH  BBI3BAJO  POXKACHHE OHOMETPUH, TO3BOJHIIO  BBIIBHUTH

CTATUCTUYICCKHUC 3aKOHOMCPHOCTH OMOJIOTUYECKUX SBJICHHUH U T. .



Conep:xanue o0yueHust
Opranu3MeHHbI YPOBEHb OPraHU3alMu KUBO MaTepun(29 4.)
OpraHu3MEHHBIN YPOBEHb )KM3HU U €ro poJib B npupojae. Oprannsm kak ouocucrema. OOMeH
BEIIECTB M  MPOLIECCHl  JKU3HEACSTENIbHOCTH  OpraHu3MoB. Perymsauus  mpoiieccoB
KU3ZHEIECATEIIbHOCTH OpraHu3MOB. Pa3inuus OpraHu3mMoOB B 3aBHCHMOCTH OT crocoda
nuTaHus: rerepoTpodsl (canmpoTpodbl, XUIIHUKH, Mapa3uTbl) U aBTOTPO(dBI (HOTOTpOdHI,
XEeMOTPO(DBHI).
Pa3smHOXeHHe opraHu3mMoB — MoioBoe U Oecrnojyoe. OIIOJOTBOPEHHE M €ro 3HaueHHe.
JIBOItHOE OIUIOIOTBOPEHUE y TOKPBHITOCEMEHHBIX (LIBETKOBBIX) pacTeHuil. MckyccTBeHHOE
OTUIOAOTBOPEHUE Y PACTEHUMN U )KUBOTHBIX.
NunuBuayampHOE pa3BuTHE OpraHh3Ma (oHTOTEHE3). OMOpHOHANBHBIN 151
NOCTAMOPHUOHAJIBHBIM TMEepHOAbl pPa3BUTHS opraHuzma. llocnencTBus BIUSHUS alKOIoJs,
HUKOTHMHA U HAPKOTHYECKUX CPEACTB Ha pa3BUTHUE 3apO/IbIIIa YETIOBEKA.
HacnencTBeHHOCTP M M3MEHYHMBOCTH — CBOMCTBA OpraHM3MOB. l'€HeTHMKa — Hayka o
3aKOHOMEPHOCTSX  HACJICACTBEHHOCTH W  H3MEHYMBOCTH. VI3MEHUYMBOCTH IIPU3HAKOB
OpraHu3Ma M €€ TUIlbl (HacleACTBEHHAasl U HeHacleACTBeHHas). MyTanuu, uX MatepuaibHbIe
OCHOBBI — HM3MEHEHHUE I'€HOB U XpOMOCOM. MyTareHsl, UX BIUSHUE HA OPTraHU3M 4YeJIOBEKa U
Ha )KMBYIO IPUPOAY B LIEJIOM.
['eHeTrueckre 3aKOHOMEPHOCTH HACJENOBAaHMs, yCTaHOBiIeHHble . MenaeneMm, wux
UTOJIOTUYECKHE OCHOBBbl. MoHOrHOpugHOE W JUTHOpPUIIHOE CKpeluBaHue. 3akoH T.
Moprana. XpoMocoMHasi Te€OpUs HACIeACTBEHHOCTU. B3aumoperictBue reHoB. COBpEMEHHBIE
IIPEICTABIICHUSI O T€HE, TEHOTHUIIE U TEHOME.
['eHeTnka mojia W HaclelOBaHUE, CLEIJIEHHOe ¢ mojoM. HacnenctBeHHble OONE3HH, HUX
npodHIIaKTUKA. DTUYECKHUE ACTIEKThl MEIUIIMHCKOW T€HETHKHU.
®dakTophl, ONpeeNsIONINE 30POBbE YeNOBEKa. TBOPUECTBO Kak (HaKTOp 300pOBbS U
nokasarelib o0pa3a >ku3HU yejaoBeka. CrnocoOHOCTh K TBOpuecTBY. Posib TBOpUECTBa B KU3HU
KQ)KJIOTO YEJIOBEKA.
['enernueckue ocHoBbI cenekunu. Bknan H.M. BaBunosa B passurue cenexkunu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MHOrooOpasus W IMPOUCXOXKIEHUS KyJIbTYpPHBIX pacTeHHil. OCHOBHbIE

METO/IbI CEJICKITUU: THOPUN3AIINS U UCKYCCTBEHHBIN OTOOP.



buotexHonorNs, €€ NOCTUKEHUS. DTUYECKHUE ACTIEKThl Pa3BUTHSI HEKOTOPBIX UCCIECIOBAHUN B
OMOTEXHOJOTUH (KJIOHHUPOBAHUE YEIOBEKA).

Bupycet — HekneTouHas (opma CyIIECTBOBaHUS OPTraHW3MOB. BupycHbie 3a0oiieBaHwUS.
Cnoco6b1 60pr0b1 co CITU Tom.

KieTrounblii ypoBeHb opranuzanuu sku3uu (20 q.)

KiteTouHbI ypOBEHb OpraHu3alvy )KU3HA U €T0 poJib B IpUpoe. Pa3BuTue 3HaHUM O KIIETKE
(P. T'yk, K. M. bap, M. lInetinen, T. llIpanu, P. BupxoB). MeTopl n3ydeHus: KJICTKH.

KieTka kak 3Tam 3BOJIOLHMH KUBOIO B MCTOPUU 3eMiM. MHOrooOpasue KIETOK U TKaHEM.
Knerka — oOCHOBHasi CTpyKTypHass ¥ (YHKIIMOHAJIbHAS €IUHUIA >KU3HEACATEIbHOCTU
OJIHOKJIETOYHOTO ¥ MHOTOKJIETOYHOTO OPTaHU3MOB.

OCHOBHBIE TOJIOKEHHS KJIETOYHOW TEOPUU. 3HAUYCHUE KJIETOYHOM TEOPUM B CTAHOBJICHUHU
COBPEMEHHOW €CTECTBEHHOHAYYHOU KAPTUHBI MUPA.

OCHOBHBIC YaCTH B CTPOCHUM KJICTKU. [IOBEpXHOCTHBIN KOMIUIEKC KJIETKH — OHOJIOTHYECKas
MeMOpana. I[luTomnmasma ¢ opraHougamMyd M BKJIIOYEHHUSIMHU. SApo €  XpOMOCOMAaMH.
[locTosiHHBIE W BpEMEHHBIE KOMIIOHEHTHI KIETKH. MeMOpaHHble W HEMeMOpaHHbIE
OpraHou/Ibl, UX PYHKIUH B KIIETKE.

JosinepHble (MPOKApUOTHI) U SIEPHBIE (PYKAPUOTHI) KIETKHU. [ MMOTE3bl MPOUCXOXKICHUS
IYKAPUOTHYECKUX KIIETOK.

KneTrouHslil UK KU3HU KIETKU. JleeHue KIeTKH — MHUTO03 M Meio3. CoMaTHUYeCKue U
1oJIoBbIe KJIeTKU. OCOOEHHOCTH 00pa30BaHMSI MTOJOBBIX KIIETOK.

Crpykrypa xpomocoM. Creuuduyeckue Oeaku XpomMocoMm, UX GyHKIUU. XPOMATHH -
komruieke JIHK u cnermudnueckux 6enkor. Kommnakruzamus xpomocoMm. OyHKIIMH XPOMOCOM
KaK CHCTeMbl TEHOB. JIUIUIOMAHBIA ¥ TalUIOMJIHBI HA0Op XPOMOCOM B  KIJIETKaX.
['oMoNOrHYHbIE U HETOMOJIOTUYHBIE XPOMOCOMBI. 3HAYEHUE BUJIOBOTO MOCTOSTHCTBA YHCIIA,
(dbopMBI U pa3MEPOB XPOMOCOM B KIIETKAX.

["apMoHMsT U 11€J1€COO00PA3HOCTh B JKUBOM KJIeTKE. ['apMOHMS W yIpaBlieHHE B KIIETKE.
[TonsiTue «mpupoiocoodpa3zHocThy. Haydunoe moznanue u mpoodsema 1enecooopa3HoCTH.
MoJiekyasipHbIid YPOBEHb NPOSIBJIEHUS KU3HU(12 4.)

MounekynsipHblii  ypOBEHb  KM3HH, €ro OCOOCHHOCTH M  POJb B  MPHUPOJE.
OCHOBHbIE XUMUYECKHE COEAUHEHHUS KUBOW MaTtepuu. Makpo- U MUKPO3JIEMEHTHI B KHUBOM

BemiecTBe. OpraHnyeckue U HEOpraHWYeCKUe BEIIeCTBa, UX poJib B KJeTKe. Boja - BaxHBIN



KOMIIOHEHT >KMBOro. OCHOBHBIE OMOIIOJIMMEPHBIE MOJIEKYJbl XMBOW MaTtepuu. [loHsTHEe O
MOHOMEPHBIX M IIOJMMEPHBIX COCIMHEHUAX. POJIb OpPraHMYecKuX BEIIECTB B KIIETKE
OpraHu3Ma 4eJoBeKa: OEIKOB, YIJIEBOIOB, JIUIUI0B, HyKJIEUHOBBIX KHCIIOT.

CrpoeHre M XMMHYECKUI COCTAaB HYKJIEHMHOBBIX KHUCIOT B KieTke. [loHsATHE O HyKIeoTHIe.
Crpykrypa u dyakuun JIHK — Hocurens wHaciaencTBeHHOW WH(OpMAIU KIIETKH.
Perumkamms JIHK. Matpuunas ocHoBa perumkannu JHK. IIpaBuino xoMIieMeHTapHOCTH.
I'en. Ilonarue o kogoHe. I'enernueckuii koa. Ctpoenue, GpyHKuMM U MHOrooopasue (Gopm
PHK B knetke.

Oco6ennoctu JIHK knetok sykapuoT ¥ mpoOKapuorT.

[Tpouecchl cuHTE3a Kak 4yacTh MeTabonIM3Ma B )KMBBIX KiIeTKax. POTOCHHTE3 KaK YHUKAIbHAS
MOJIEKYJISIPHAs CUCTEMA MTPOLECCOB CO3IAHUS OPTaHUYECKUX BeleCTB. CBETOBBIE U TEMHOBBIE
peakuuu ¢porocunresa. Ponb porocunresa B npupoe.

[Ipoueccel OmMocuHTE3a MOJEKyn Oenka. Jrtanbl CUHTE3a. MaTpHuHOE BOCIPOHU3BOACTBO
OEJIKOB B KJIETKE.

MounekynsipHble NMPOLIECCHl PACIEIJICHHUs BEIIECTB B 3JIEMEHTApHbBIX OMOCHCTEMAaX KaK 4acTh
MeTabonu3ma B kieTkax. [IoHsaTHe 0 KJI€TOYHOM JbIXaHUU. BeCKUCIOpOIHBIN U KUCIOPOIHBIN
ATalbl AbIXaHUS KaK CTaUU SHEPT€TUYECKOr0 00ECIIEUEHUs KIETKH.

[loHsiTHE O TUIACTUYECKOM U DSHEPreTHYECKOM OOMeHe B KieTke. Poib peryiasiTopos
OMOMOJIEKYJIIPHBIX MPOLIECCOB.

OnacHOCTP XMMHMYECKOIO 3arpsi3HEHHs OKpyKaromed cpenbl. IlociiencTBust nesTeIbHOCTH
yelaoBeKa B OKpyxkaromenh cpene. IlpaBwia mnoBeaeHus B NOpUpOAHOM cpene. Bpewms
9KOJIOTUYECKOM KYJIBTYphl UeIOBEKa U 00IIecTBa. DKOJOTUSI U HOBOE BO33PEHHUE Ha KYJIbTYpY.
Oco3HaHUE 4YEJIOBEYECTBOM HENPEXOAIIEH LEHHOCTH XU3HHM. DKOJIOTMYECKas KyJbTypa -
BAJKHAS 3a/1a4a YEJIOBEYECTBA.

3akiaouenue(l 4.)

OO06o0uieHe 3HaHUM O MHOrOOOpa3uu JKU3HU, MPEACTaBICHHOW OMOCHCTEMaMH pPa3HBIX

ypOBHeﬁ CII0KHOCTH. OTIUYHME JKUBBIX CUCTEM OT HE)KUBBIX.



TemaTnueckoe MIAHKPOBAHME

Ne | HanmeHoBaHue pa3aenos Bcero yacos | JlJabopartopubie
paboThI

1. | Opraam3mMeHHBId ypOBEHb oOpraHuzanuu | 29 1

JKMBOW MATEPUU.
2. | Knerounslii ypoBeHb opranu3anuu xu3nu. | 20 1
3. | MonekynsapHblii  YpOBeHb  TpOsiBICHHS | 12

KU3HH.
4. | 3akito4eHue. 1

Htoro 62+64 2

pe3eps

Cnucok 1a0opaTopHbIX padoT

1. MoaudukanoHHas U3MEHIHUBOCTb.

2. I/ICCHGI[OBaHI/IC (1)213 MHTO3a Ha MUKPOIIPCIIapaTC KIICTOK KOHYHNKA KOPH:I.




KasiennapHo — TemaTnyeckoe MJiaHUPOBaHNe

Ne Jara
NPOBeICHUs
ypoka Tema ypoka DJIeMEHTBI COJIePKAHUSA ®opmupoBanme YY/{ Bua koHTpOJIs P
Ilnan | ®akr
Oprann3MeHHbIH YPOBeHb KMBO MaTepuu — 29 4.
1. Opranu3MeHHbII YpOBEHb Opranusm. 3HaTh: OTINYMSA OPTaHU3MEHHOTO
JKU3HU U €ro poiib B IpupoAe. | OpraHu3MeHHBIN YPOBEHb | YPOBHS KM3HU OT MOMYJISILIUOHHO-
OpraHu3aIy )KU3HU. BUJIOBOTO.
3HaueHue
Ymern: Ha3biBath OCHOBHBIE
OpPraHU3MEHHOTO YPOBHS B
—— CTPYKTYPHBIE 3JIEMEHThI
' Ouocuctembl opranu3M. Ha3eiBaTh
MPU3HAKY TO3BOJISIOLINE OTHECTH K
OpraHU3MEHHOMY YPOBHIO
OJIHOKJIETOYHBIE U MHOTOKJIETOYHBIE
OpTaHU3MBI.
2. Opranusm kak duocucrema. [TonsiTrie 06 opranu3me. 3Hatb: Posb, BBINOJIHAEMYIO
CaolicTBa Opranusma. MEXaHU3MaMU yIpaBJICHUS, B
Opranusm Kak CYIIECTBOBAHUH OMOCHCTEMBI
O6uocucrema. «opranu3m». CBoOICTBa, IO KOTOPHIM
MO’KHO CPaBHUBATh MEXKIY COOOM
pa3HbIe CTPYKTYPHBIC YPOBHH.
Ymerb: OOBACHATE, TOUEMY JIF000€
’KMBOE CYILIECTBO SIBJISIETCS
OMOCUCTEMOH.
3. [Ipoueccsl CaolicTBa ofHOKIEeTOUHBIX | 3HaTh: Ha3zBaHus, ctpoeHue,
KU3ZHEACSITENIbHOCTU OpraHU3MOB. (GYHKIIUY ¥ 3HAUEHUE CHCTEM

OIHOKJICTOYHBIX OPraHU3MOB.

KU3HCACATCIIPHOCTH ) KUBOTHOI'O




OpraHnusma.

Ymerb: XapakTepu3oBaThb IIPOLIECCHI
KU3ZHEIECATEIIBHOCTH OJHOKIETOYHBIX
OpPraHu3MOB.

IIpoueccsl
KU3ZHEJEATEIIbHOCTH
MHOTOKJICTOYHBIX
OpTaHH3MOB.

MHOTrOKJIETOYHBIM
oprauu3m. OOMeH
BEIIICCTB U MIPECBPAICHIE
SHEPTHH B OPraHU3ME.
AccuMumanusi,
Juccumunsanus. CHCTEMBI
JKU3HEIEITEIbHOCTH
’KHBOTHOT'O OpraHu3mMa.

3narb: Ha3Banus, crpoenue,
(GYHKIIUY ¥ 3HAUEHUE CHCTEM
JKU3HEAEATEIbHOCTH KUBOTHOI'O
opraHusma.

Ymerh: XapakTepu3oBaTh MPOIECCHI
KU3HEACITEIIBHOCTH
MHOTOKJIETOYHBIX OpPTraHHU3MOB.

THIBI TUTaHUS U CIIOCOOBI
TOOBIBaHUSI ITHIIH

Tunel nuranus
opranu3moB. CriocoObl
JOOBIBaHMSI TTHIIH.
Crpoenue
MUIIEBAPUTETHHOU
CHUCTEMBI

Pa3zmHOXeHME OpraHnu3MoB.

PasmHoxenue. becnionoe
pasmHoxeHue. [lonosoe
pa3mHoOxkeHue. [lon n
MI0JIOBBIE TPU3HAKU

3HaTb: DBOJIOIMOHHOE 3HAYEHHUE
0€ecII0JI0ro U MOJOBOT0 Pa3MHOKEHUSI.
POJ'II) BTOpI/I‘-IHI)IX ITOJIOBBIX HpI/ISHaKOB
B Pa3MHOKEHUU OpPTaHu3MOB. Poib

opraHu3ma. opranu3ma (0coOu) B IBOJIOIUN
OpPraHMYECKOT0 MHUpA.
Om1010TBOPEHHE U €T0 OmogoTBOpeHue 3HaTh: OyHKINY raMeT OpraHu3Ma,
3HAuYEHUE. Hapy>KHOE€ ¥ BHYTPEHHEE | y4aCTBYIOUIME B OIUIOAOTBOPEHHUH.
OILJIO/IOTBOPEHUE.
Ymerb: XapakTepu3oBaTh
HckyccTBeHHOE
OMOJIOrMYECKOe MPEUMYILECTBO
OILIOIOTBOPEHHUE.

JIBOWHOE OITIOAOTBOPEHUE

IMMOJIOBOI'O PA3MHOKCHMUA. CpaBHI/IBaTL
OIINIOAOTBOPCHUC IBECTKOBLIX U




OBETKOBBIX paCTeHHﬁ.

rOJI0OCEMEHHBIX PaCTEHUH,
BHYTPEHHEE U HAPY>KHOE Y

JKUBOTHBIX.
8. Pa3BuTHe u opranu3smMoB OT [Tonsitrie 06 OHTOTreHE3E. 3HaTh: OCHOBHBIE 3TaIlbI
3apOKACHUS 10 CMEPTH DOMOpHOHANBHBIN TIepuoa. | SMOpuorenesa. 3akon Kapria
(oHTOTCHE3). [TocTaMOpHOHATBHBIH, MakcumoBuya bapa.
MOCJIE3apObIIIEBBIN .
Ymern: CpaBHUBATH SMOPHOHATBHBIN
nepuo. [Ipsmoe u .
U TIOCTAMOPUOHATIBHBIN ATaIl
HETPsIMOE Pa3BUTHE
oHTOreHe3a. Paznuuars
opranuszmoB. Ctaguu
TeHEePaTUBHYIO CTAIUIO U CTATUIO
B3pOCJIOTO OpraHu3ma.
CTapeHHusl.
9. U3 ucropuu pasButus 3apoxACHUE TeHETUKH. 3HaTh: 3HaueHUE OHATHI: TeH
T€HETHKHU. Pa6otsr ['peropa I'enorum, penorurn. Ponb rena B
Mengens. XpoMOCOMHasi | )KM3HEAECATEIbHOCTH OpraHu3Ma u
TEOpHs OouocuHTe3a OemnKa.
HACJIEJICTBEHHOCTH.
Ymern: Ha3piBath OCHOBHBIE
OTHOLIEHUS TEHOTHUIIA U .
MIOJIOKEHUS XPOMOCOMHOM TEOPUH
¢deHortumna.
HACJIEICTBEHHOCTH.
10-11. | I3MeHYMBOCTH PU3HAKOB [Tonsitre 06 3HaTh: 3HaueHHE TOHATHI: JLp.Nel.
OpPTaHU3MOB U €€ THUIIbI. W3MEHYHMBOCTH. Mo U (UKaIIMOHHAS MonudukanronHas
Henacnencrennas (benoTumMUecKas), KOMOMHATUBHAS, | U3MEHYMBOCTH
U3MEHYUBOCTD. MyTallMOHHAs!, OHTOI€HEeTHUECKast
HaciencrBennas N3MEHYUBOCTD.
U3MEHYUBOCTD. .
Ymerb: XapakTepHu3oBaTh ACUCTBUE
OHTOreHeTn4eckas

U3MEHYUBOCTb. THIIBI
MyTaruiu.

HaCJIEACTBEHHOCTU ¥ U3MEHYNBOCTH B
nepeaaye CBOMCTB OPraHU3MOB.
OOBsICHITH 3HaUE€HUE pa3HbIX (opm
M3MEHUYUBOCTH B 3BOJIIOLIMM U KU3HU
OpPIraHU3MOB.




12

I'enetnueckue
3aKOHOMEPHOCTH, OTKPBITHIC
I'. Mennenem.

Mertonpl paboTsr I
Mennensa. Uucras auHMA.
MonorubpuaHoe
CKpelIUBaHUE.
JloMuHaHTHBIC U
PELECCUBHbBIC TPU3HAKH.
ITepBblii 1 BTOPO 3aKOHBI
Menpaens.

3HaTh: onpeeeHUs MMOHITUI:
rHOPHIONOTHYECKUI METO/T,
rOMO3Ur0Ta, TETEPO3UTOTA,
JIOMUHAHTHBIN [TPU3HAK,
MOHOTHOPHIHOE CKpEIUBaHUE,
pELECCUBHBIN IPU3HAK.

Ymets: [IpuBonuTh
MPUMEPHI JOMUHAHTHBIX U
PELIECCUBHBIX ITPU3HAKOB.

Bocmpoun3Boauts GopMyIupoBKU
MpaBwJia €IMHOOOPa3us U MpaBuia
pacIierieHusI.

OnuceIBaTh: MEXaHU3M IMPOABJICHUA

3aKOHOMepHOCTeI>’I MOHOFI/I6pI/II[HOFO
CKpCIIUMBaHWA; MCXaHU3M HEIIOJIHOI'O
JOMUHHUPOBAHUS.

OO0BACHSTH 3HAUECHUE
rubpumonorudeckoro meroaa .
Menpens.

AHaIM3MpoBaTh COEPIKAHNE CXEMBbI
HacJIeI0BaHMsI TP MOHOTUOPUIHOM
CKpELIMBAaHNH.

CocTaBisTh: cXeMy MOHOTHOPHUIHOTO
CKPEIHUBAHHUS;, CXEMY
AHATU3UPYIOIIETO CKPEIIUBaHUS U
HEIOJIHOTO IOMUHUPOBAHUS.

Omnpenensts: Mo (EeHOTUITy T€HOTHII,
¥ Ha000pOT, 110 TEHOTUITY (PEHOTHII,
110 CXEME YHUCJIO TUIIOB I'AMET,




(beHOTI/IHOB " I'CHOTHIIOB,
BCPOATHOCTDH MMPOABJICHUA [TPU3HAKA B
IIOTOMCTBE

13-14 | HacnenoBaHue MpU3HAKOB I'enorumn. {urudpuanoe 3HaTh: OCHOBHbBIE IOHITHA: T€HOTHII,
P TUTHOPHIHOM CKpEIlUBaHHUE. JUTHOPHIHOE CKpEIBaHUE,
CKpEIIUBaHUH [TonmuruGpuanoe MOJIMTHOPUIHOE CKPEIITUBAHHKE,

ckpemuBanue. DeHOTUTT deHoTHI
HacneacTBeHHOCTD — YMerb: OnuceiBaTh MEXaHU3M
CBOWCTBO OPraHU3MOB. MPOSIBIICHUS] 3aKOHOMEPHOCTEN
YcnoBus posiBICHUS JUTHOPUTHOTO CKPEITUBAHUS.
3aKOHa HE3aBUCHMOT'O
I — HaszbiBaTh ycioBust 3aKkoHa
CooTHOMeHNE FeHoTinop | HE3ABUCHMOr0 HACIEIOBAHHSL.
U (peHOTHIIOB ITpU AHaIM3UpoOBaTh: COJIEpPIKaHNE
IIPOSIBJICHUH 3aKOHA OIPEIENIEHNI OCHOBHBIX IOHATHH;
HE3aBHCUMOI'0 CXeMY IUTUOPUIHOTO CKPEIIMBAHMS.
HaciemoBanus: 9:3:3:1.

CocTaBisITh cXemMy JUTHUOPHUIHOTO
3aKOH HE3aBUCHMOTO CKpEIIMBaHHUS.
HACIICIOBAHUSI.

OnpenensTh MO CXeMe YHUCIIO TaMeT,
MexaHn3m Hacne0BaHUS | (hEeHOTHIIOB M TCHOTHIIOB,
MIPYU3HAKOB IIPH BEPOSATHOCTH MPOSIBICHUS MTPU3HAKA B
JUTUOPHIHOM IIOTOMCTBE.
CKpEIIMBAHHH.

15. B3aunMopaelicTBue reHOB Tune! B3anMoaecTBUS

reHoB. Bzanmoneiictere
aJIeTIbHBIX T€HOB.
B3anmoneiictere
HEeaJIeNIbHBIX T€HOB.
KomniieMeHTapHOCTD.
ITonumepus. I'eHbI-




MOAU(PUKATOPBI

16. | I'eneTnyeckre OCHOBBI Cenexkuusi. Copt. Ilopona. | 3naTe: Teopernueckrne 0CHOBbI
cenekuuu. Bxiag H. U. [Itamm. MeTob1 cenekuur. OCHOBHBIE METO/IbI
BaBunosa B pazBurtue CEJICKIINH: CEJICKIIMH PACTEHHM U KUBOTHBIX.
CEJIEKIUU. UCKYCCTBEHHBIN 0TOOD, Pasznuuus maccoBoro u

rubpuauzanus. Meroabl WHIUBUAYAILHOTO OTOOPOB.
rubpuam3anuu. LleHTpsl
P Herrtp Ymerb: OOBACHATH NPUUUHBI
MHOT000pa3us u
3aTyXaHus TeTepo3uca; MPUIHHbI
MIPOUCX 0K ICHHS
. TPYIHOCTH TTOCTAHOBKH MEXBHUJIOBBIX
KYJIbTYPHBIX PACTCHUH. o
CKpEIIMBaHUH.
17-18. | I'eneTnka nmomna u ['erepo- u romoraMeTHbll | YMeThb:
HACJIEJOBaHHUE CLEIUIEHHOE C | I10JI, IOJIOBBIE
Ha3piBaTh THITBI XpOMOCOM B
MIOJIOM. XPOMOCOMBI.
T€HOTHIIE, YUCIIO ayTOCOM U MOJIOBBIX
HacnenctBennsie XPOMOCOM Y YeJIOBEKa
3a00JIeBaHUs, CIETUICHHBIE
IIpuBOAUTE IPUMEPHI
C TIOJIOM. .
HACJIEICTBEHHBIX 3a00JIeBaHUA,
Pacmennenue penorumna CIETIJICHHBIX C TTOJIOM.
10 MPU3HAKY .
Pemate nmpocreiiiine reHeTHYecKue
orpezesieHus 1oa.
3aJ1auH.
3aKoH CIETJIEHHOTO
HaCJIeI0BaHMUS.
19-20. | Pemenue reseTnyeckux 3anau
21. Hacnencreenusie 601e3Hu I'eHOM, HI3MEHYNBOCTD, YMmerTh:

YCJI0BCKa.

MyTaIllH, MyTareH,
MOJIUTUIOUTHSL.

OcHoBHBIE HOPMBI
U3MEHYNBOCTH. BUIbI
MYyTAaLUH 110 CTEIIECHU

Ha3zbiBaTh mpu4uHSL,
o0ecIieunBaroIINe IBJICHUE
HACJIEICTBEHHOCTH, OMOIOTHUECKYIO
POJIL XPOMOCOM, OCHOBHBIC (DOPMBI
N3MCHUYMUBOCTH.




HU3MCHCHUA I'CHOTHUIIA:
T'CHHBIC, TCHOMHBIC,
XPOMOCOMHEIC.

Cunnpom JlayHa. BUJIbI
MYTareHOB.

[TpuBOIUTE IPUMEPHI TEHHBIX U
T€HOMHBIX MyTalui.

Ha3riBath BUABI HACTIEACTBEHHOU
U3MEHYMBOCTH, YPOBHU U3MEHEHUS
TE€HOTHIIA, BUIbl MyTallMii, CBOMCTBA

XapaKkTepucTUKu MyTaLuu.
MYTallMOHHOU
N3MEHUYMBOCTH.
22. | Myrarensl. MIx BiusiHEE Ha Myrtauuu u MyTareHsl.
JKUBYIO IIPUPOJY U UEJIOBEKA
23. OcTeTHYECKHE acleKThI [IpenMer u 3agaumn 3Hath: [loHsaTre OMOATHKA.
MEIMITMHCKON TeHETHKH. MEIMITMHCKON TeHETHKH. KiroueBbie mojtoskeHUS
buostnueckuii kojekc. O6uosTHueckoro koaekca. [IpoGiembl
DTUYECKUI MPUHIIHIT MPOBEJICHUSI MacCCOBOTO
MEJMIIMHCKON TeHETHKU. TEHETUYECKOTO TECTUPOBAHUS.
PerimaMeHT OCHOBHBIX DTHUECKHIX
MIPUHLIMIIOB MEIULIMHCKON T€HETUKH.
24, JocTtmxkenns 6morexHonoruu | buorexuomorus. 3HaTh: 3HaueHHe OMOTEXHOIOTHH IS
U DCTETUUECKUE aCIICKThI €¢ brnostuka. I'ennas Pa3BUTHS CEIBCKOXO35UCTBEHHOTO
HCCIICIOBAHUM. VHKEHEPUSL. MIPOU3BOJACTBA, METULIMHCKOM,
KionupoBanue. MUKpPOOHOJIOTUYECKON U APYTUX
TpaHcreHHsie OTpacyiell TPOMBILLIEHHOCTH.
(reHeTHueCKH
MOIHHIAPOBAHHIE) Ymers: [IpuBoauTh IpuMepsl
OPTAHHIMEL MOJTYYEHHS U UCTIOJIb30BAHUS

IIPOYKTOB KU3HEAEATEIBHOCTU
MHUKpPOOPraHNU3MOB. Brliensate
po0JIeMbI U TPYAHOCTU T€HHOM
VH)XEHEPUH. BBIABISITH
MIPEUMYILECTBO KIIOHUPOBAHUS 1O
CPaBHEHUIO C TPAAUIMOHHBIMU




METOJaMH CCIICKIIHH.

25. | dakTopsl, ONpeACIIIIONINe I'enorumn kak daxTop
3/10pOBbE YEJIOBEKA 3n0poBbi. Cpena
obutaHus Kak GakTop
3710poBbs. ColuanbHbie
(bakTophI 370POBBS
26. | TBop4ecTBO B KU3HU TBopuectBO. Poub Ymern: OnucsiBaTh IporpaMmmy
YyeloBeKa U 00IIecTBa. TBOPYECTBA B JKU3HU JKU3HEHHOTO 1MKJIa YeJI0OBEUYECKOTr0
oOuiectBa. /lyxoBHoe, uHauBuaa. IlpuBoguTh npumepsl
COLIMATILHOE U TEJIECHOE B | CBSI3U MEXY 00pa3oM >KM3HU
KU3ZHEJEATEIIbHOCTH YeJI0BEKa U TBOPUECTBOM.
yenoBeka. O0pa3 KU3HU
YeJIOBEKa U TBOPYECTBA.

27. | HapctBo Bupycsr: Bupyc. Crpoenue Bupyca: | 3Hath: CTpoeHue Bupyca, 3Hau€HUE B
pasHooOpa3ue 1 3HaueHHe. TEHETUUYECKUI MaTepual, | MPUPOJE U KU3HU YEJIOBEKa.
KaIcuJ U pa3MHOXKEHHUE.

YwMmers: [laBats onpeneseHus
3HaueHue B IPUPOJE U

KIIFOUEBBIM MOHATUSAM. OnuchIBaTh
YKU3HU YeJIOBeKa:

. IIPOLIECC MPOHUKHOBEHMS BUpYyCa B

BO30yauTeNnu O0Je3HeH, pol P Py

KIeTKy. OOBSICHITH CYIIHOCTh
OaxTepuodaru.

BHUPYCOB Ha KJIETKY.

28. Bupycusie 3a0omeBanms 3HayeHue B IPUPOJIE U 3Hath: CTpoeHue BUpyca, 3HAYCHHUE B

KHU3HH YellOBeKa:
BO30OyauTenu 0oJie3HEH,
6akrepuodaru. Mepsl
npodUIaKTUKU
pacrpoCcTpaHeHHS
BHUPYCHBIX 3a00JI€BaHUH.
[Tpodmnakruka CITH/a.

npupoAc 1 KM3HU YCIIOBCKA.

Ywmers: [laBaTe onpeneneHus
KJITFOUYEBBIM ITOHATHSAIM. OTIMCBHIBAaTH
MPOLECC MPOHUKHOBEHUS BUPYCa B
KJIeTKy. OOBSICHATH CYIIHOCTD
BUPYCOB Ha KJeTKy. Mcnonb3oBars
puoOpEeTEHHBIC 3HAHUS O BUPYCaxX B
OBCEIHEBHOM XKU3HU IS

PO UITAKTUKH BUPYCHBIX




3a00JIeBaHUIA.

29. | Bupyconorus — Hayka o 3aiuTa OT BUPYCOB.
BHUpYyCax Joctrxenust
Bupycosioruu. [Ipo6iembl
BHUPYCOJIOTUH
Kiierounblii ypoBeHb Opranu3anuu ;Ku3Hu — 20 4.

30. | Knerounslii ypoBeHb Kinerka — npeacrasutens | 3HaTh: OTIWYUTENBHBIE YEPTHI
OpraHu3aIy KUBOI KJIETOYHOT'O YPOBHS KJIETOYHOT'O YPOBHS OpraHU3aluu
MaTepuu, ero poJib B JKU3HU. 3HaYCHHE *KuBOI Marepun. OCHOBHbBIE
IpUpOJIE. KJIETOYHOT'O YPOBHS CTPYKTYPHBIE 3JIEMEHTHI KJIETOYHOI'O

YKUBOM MaTepuH. YPOBHS )KH3HU.
CtpyKTypHBIE U
PYKTYD Ymern: [IpuBoauTh IpUMEpPHI KIETOK
GbyHKIIOHATbHBIE
IIPOKAPUOT U DYKAPHUOT.
KOMITOHEHTBHI KJIETKH.
[IpokapuoThl. DyKapHOTHI.
31. | Knerka kak 3Tart 3BOJIOLUU Baxmueiime coObITHS B 3nartp: [TonsaTus aspo6s! u aHa3poOsl, | JI/p Ne2
YKUBOT'O B UCTOPUH 3€MJIH. ABOJIIOIUH KU3HHU. MPOKAPUOTHI U IYKAPUOTHI. Y CIOBUS Mmuoroobpasue
OBOIIOLUS IEPBUYHOM BO3HUKHOBEHUS a3pOOHOro TUIA KJIETOK.
KJIETKU. XUMHUUYEecKas U oOMeHa BeIIeCTB.
Ounonoruveckas
Ymerb: Ha3biBaTh OCHOBHBIE 3TaIlbI
SBOJTIOIHSL. 9
ABOJIIOLIMU KJIETOYHOU (DOPMBI JKU3HH.
buononumepsr.
[Tpuunnbl Ooniee paHHETro
[TpoGuoHTEI. YcnoxHEHHE .
BO3HHUKHOBEHHUS TPOKAPUOTUYECKOM
KJIETKH.
KJIETKH.
32. | MHoroo6pa3ue KJIETOK. OTnnuune pacTUTENBHON 3naTh: CTpoeHue pacTUTENBHON U

Tkauu

KJIETKH OT )KUBOTHOM
kneTkd. Knetkn
MHOT'OKJICTOYHOT'O
opranusma. Tkanu

KUBOTHOM KJIEeTKU. TKaHM pacTeHUN U
JKUBOTHBIX.

Ymer: O1uyath pacTUTENbHYIO
KJIETKY OT JKUBOTHOM.




33.

CtpoeHue KIETKU IYKapHuoT.

OCHOBHBIE YaCTH KJIETKU
(TOBEpXHOCTHBIN
KOMIUIEKC, 71po,
UTOIUIa3Ma, OPraHOU/IbI U
BKIItoueHus1). CTpoeHue
MJ1a3MaTUYECKON
MeMOpanbl. CBolicTBa
[IATOTLIa3MBI.
['manmorutazma.

3HaTbh: OCHOBHBIE OPTraHOUIbI
KJIETKH.

Ymerb: QopmyIupoBaTh
0COOEHHOCTH CTPOEHHUS
IU1a3MaTUYECKOM MeMOpaHsbI.
YKka3pIBaTh OTJIMYUTENBHBIE YEPTHI
MEXy HUTOIUIa3MOM U SAPOM.
XapakTepru3oBaTh pOjb SApPA B
AKHU3HE/IEATEIIbHOCTH KIIETKH.
[TpuBOIUTE 1OKA3aTENLCTBA TOTO, UTO
KJIETKa — 3JIeMEHTapHast )KuBast
cucTema.

34-35. | Opranouns! kak cTpykTypHble | [locTOsSTHHBIE KOMITOHEHTH! | YMeTh: JlaBaTh onpeaeneHus
KOMIIOHEHTBI LIUTOTIIA3MBI. KJIeTku. MemMOpaHHbIe KIIOUEBBIM NOHATHAM. Ha3biBaTh
OpraHOUJbI: KJIETOYHAs MeMOpaHHbIE 1 HeMeMOpaHHbIE
MeMOpaHa, opra"onsl. CpaBHUBATh CTPOCHUE
JHJIOIIIa3MaTUYeCKas PaCTUTENBHOU U JKUBOTHOM KJIETOK.
ceTb, komriekc ['onpmxu, | [lepedncnars GyHKIMU CTPYKTYPHBIX
MUTOXOHJIPHH, TU30COMBI, | KOMIIOHEHTOB KJIETKH.
IUTACTUBL.
HemeMm0OpanHbie
OpraHoMIbl: PUOOCOMBI,
MUKpPOTPYOOUKH,
KJIETOYHBINA LIEHTP,
PECHUUKH, KTYTHKH.
36. | OcobeHHOCTH KIIETOK Knerku mpokapuoT u
IIPOKAPUOT U IYKAPUOT sykapuot. ['unoresa o
MIPOUCXOXKIECHNUU IYKAPUOT
37. | KnerouHslii UKII. Ku3Hb KileTKH. 3HaTh: OnpeneneHne KIeTOYHbIN

Knerounrmi muki. ®as3nl
KJIETOYHOT'O [IUKJIA:

UKJI. 3HaueHne uHTepdassl B
JKU3HEHHOM LIMKJIE KIeTKU. [Touemy




HNurtepdaza, Muto3.
JnuTenbHOCTD )KU3HU
KJIETKH.

KJIE€TOYHBIN UK )KU3HHU HAYHMHACTCS
" 3aKaH4YMBacCTCsA NCIICHUCM.

38-39. | [leneHue KIETKH — MUTO3 U MUTOTHYECKUH ITUKIL. 3natb: OCHOBHBIC JI/p Ne 3 Uzyuenue
Meo3. Wurtepdaza. Mutos. HNOHATUSI MUTOTUYECKUHN ITUKIT ¢a3 murosza
Penynnukanus. Wnutepdaza Murto3 Pegyrmkarms
XpomaTuasl. Xpomaruasl Omiog0TBOpeHne
O1m1010TBOpPEHHUE. I'ametorenes Meiio3 Konprorams
I'amerorenes. Meinos. [TepekpecTt xpomocoM
Konbroranus. Ilepekpect
¥Ymersn: HasbiBats nporieccsl,
XpPOMOCOM o
COCTABJISIONINE KU3ZHCHHBINA [TUKIT
[enenue kneTku KJIETKHY; (ha3bl MUTOTUYECKOTO LIUKIIA.
9yKapuoT. buonornueckuit
OnuceiBaTh NPOIECCHI,
CMBICJI U 3HAYEHHE MUTO3a
MIPOUCXOSAIINE B pa3IMuHbIe (a3bl
(Gecrionoe pa3MHOXKEHUE,
MHUTO3A.
pOCT, BOCIIOJIHEHUE
KJICTOYHBIX ITIOTEPH B OOBACHATH OMOJIOTHYECKOE 3HAUCHUE
(usronornueckux u MUTO3a. bronornueckoe 3HaueHue
NaTOJIOTrH4CCKUX I10JIOBOI'0 Pa3MHOXKCHMSI; CYIIITHOCTh U
ycnosusix. [Tomosoe OMOIOTHYecKOoe 3HAaUCHHE
Pa3sMHOXXCHHE PACTCHHU U | OIIOJOTBOPECHHST; IPHUNHBI
JKUBOTHBIX, €T0 HACJIEJACTBEHHOCTH U U3MEHYUBOCTH.
OHMOJIOTHYEeCKOe 3HAYCHHE.
OBOJIIOLMOHHOE PEUMYILECTBO
MIOJIOBOTO PA3MHOKEHHS.
40. | Ocobennoctu 00pazoBaHUA Muto3. O6pa3oBaHue
MOJIOBBIX KJIETOK MOJIOBBIX KJIETOK
(rameTorenes).
Ocemenenue.
Omo10TBOpPEHHE.
41. | Crpykrypa u GyHKIUU XpoMOCOMBI. ['HCTOHBI, 3HaTh: olpesieeHe TEPMUHOB




XpOMOCOM.

TUCTOHOBBIE U
HETMCTOHOBBIC OCJIKHU.
DYHKIHUHA XPOMOCOM.
I'eneTnueckuii Koa.
Tpanckpunuusi.
Tpancisauus.

ACCUMUJIIALINA, I'CH.

Ymern: Ha3niBaTh cBOMCTBA
reHeTUYeCKOoro koaa; poib nu-PHK, 1-
PHK B Ouocucreme Oenka.

AHanu3upoBaTh Co/leprKaHue
OIpeIeIeHUI: TPUILIET, KOJIOH, T'eH,
FEHETUYECKUN KOJI, TPAHCKPUIILIUS,
TPAHCIISILINAL.

OOBSICHITH CYILIHOCTh T€HETUUECKOI O
KoJa.

XapaKTepI/ISOBaTBZ MCXaHU3M
TPAHCKPHUIIIHH,

MexaHuzm TPAHCIAINH.

CocraBiTh cxemy peanu3anuu
HaCJIEICTBEHHOW MH(OpMaluu B
npolecce OnocuHTe3a Oenka.

42.

MHuoroo0pasue mpokapuoT

Muoroo0Gpa3ue 6akTepHii,
Kak MpeJICTaBUTENEH
npokapuot. O6mas
XapaKkTepUCTUKA OaKTepuid

3HaTh: OIPEACIICHUC TCPMHUHOB

43.

Ponpb Gaktepwuii B mpupoze

BakxTepuu ukcaropbl
a3ota. Ucnonb3oBanue
OakTepuii 4eITOBEKOM

44-45.

Mmuoroo6pasue
OJHOKJIETOYHBIX DYKapuoT

ABTOTpO(HBIE
OJTHOKJIETOYHBIE
opranusMsl PasmMHoxeHue
OJTHOKJIETOYHBIX
BOJIOpOCIIieH. 3HAaUeHUE




BOJIOPOCIIEH B IIPUPOJIE.
['ereporpodubIe
OJIHOKJICTOYHbBIE
OpTaHU3MBI.
bonesnerBopHbie
IIPOCTEHIINE.
He6one3neTBopHbIE
npocteiiiue. 3HaueHue
MPOCTEUIIINX

46.

MukpoOuonorus Ha ciyx0e
YeJI0BeKa

47.

Hcropus pasBuTHs HAYKH O
KJIETKE.

I{uronorus. Ilepseie
II0JIO’KEHHUS KIIETOUYHOU
teopun. Mcropus
CO3J1aHuUs KJIIETOYHOU
TEOPHUH U €€ OCHOBHBIE
nosio>keHus1. CoBpeMeHHas
KJIETOYHAs TEOPUSI.

3uarb: M300perenus,
CII0COOCTBOBABIIIHE MOSIBICHUIO U
paSBI/ITI/IIO HaYKI/I IIUTOJIOTUHA. I/IMeHa
Y 3HAYEHUSI OTKPBITHI
OCHOBOIIOJI0KHHUKOB KJICTOYHOM
TEOPUU.

48.

JluckyccruoHHbIE TPOOIIEMBI
LUTOJIOTUU

I'unoressl B ucTOpUN
6uonoruu. ['unoress o
MIPOUCXO0KICHUH dYKApUOT

49.

I'apmoHus u
11EJIECO00Pa3HOCTH B )KUBOM

pUPOJIE.

I'apmonus. I'apmoHnus u
11eJIECO00PA3HOCTH KHUBOU
KJIETKH.
[Tpuponocoobpa3HOCTb.

3nartb: Uto umeercs B BUY, KOrAa
pedb HIET O TAPMOHUU U
[EIeCO00Pa3HOCTH KUBOU KIIETKH.
Pazuuity Mexny moHATHIMUA
«IPUPOOCO0OPAZHOCTE» U
«uenecoodpazHocTby. COOTHOIIEHUE
TapMOHUH KUBOU KJIETKH U TAPMOHUU
MUpa.




MoJiekyasipHbIii YPOBEHb NPOSIBJICHUS KU3HU — 12 4.

50. | MouekynspHbIi YPOBEHB MonekynspHbiii ypoBeHb | 3HaTh: [loHsATHE «MONEKYISAPHBIN
YKU3HH, €TO POJIb B IPUPOJIE. xu3Hu. Crienupuka YPOBEHb OPraHU3ALUH KU3HUY, €r0
MOJIEKYJISIPHOTO YPOBHS OTJINYUTETIbHBIC YePThl. XUMUYECKHE
OpraHu3ally KU3HU: AJIEMEHTBI, BXO/ISIIINE B COCTaB
CTPYKTYpHBIE 3JIEMEHTHI, MOJIEKYJ KJIETKH. MOJeKyISpHBIiA
OCHOBHBIE MPOIIECCHI, YPOBEHb KaK MEPBOOCHOBA KU3HU.
OpraHu3alys, 3HaueHue. .
Ymerb: CpaBHUBATH MOJIEKYJISIPHBIN
Y KJIETOYHBIA YPOBHU OPTaHU3AIUN
JKU3HU.
51. | OcHOBHBIE XUMHUYECKHE Heopranunueckue u 3unatb: OTiIMYMs MOHOCAXapuIa0B OT

COCOAMHCHU A JKUBOU MaTcpHru.

OpraHMYECKHE BEIIeCTBa
KJIETKU UX 3HAYEHUE U
GyHKIUH. YTIIEBOBI.
benku. JIunuael.
HyxnenHoBbIe KUCIIOTHI.
[Tpotennsl. OcobenHocTH
XUMHYECKOT'O COCTaBa
JKUBBIX OPraHU3MOB.
MHUKpPO37IEMEHTEI U
MaKpOd3JIEMEHTHI, UX BKJIaJl
B 00Opa3oBaHUe
HEOPraHUUYECKUX U
OpraHUYECKUX BEIIECTB
MOJIEKYJI JKUBOTO
BElIEeCTBaA.
Heopranunueckue
BEIIIECTBA, UX POJIb B
OpraHu3Me: BOJa,
MUHEPAIBHBIE COJIN.
Oprannueckue BEUIeCcTBa,
UX POJIb B OPraHHU3ME:

noJmmcaxapnu0B. MUKPO3JICMCHTHI,
MaKpO3JICMCHTBI.

Ymerb: Ha3piBaTh: HEOpraHU4eCcKUe
BEILECTBA KJIIETKU; OPTaHUYECKUE
BEILECTBA KJIETKU; KJIIETKH, TKaHH,
oprassl, 6oratsle JIMIUAAMHU U
YIIIEBOJAMHU.

IIpuBOAUTE IPUMEPHI MAaKpPO- U
MUKPOJJIEMEHTOB; BELIECTB,
OTHOCSIIIUXCS K YIJIEBOJAM U
JIUIINAM.

BhISBIATE B3aUMOCBSI3b MEXKAY
IIPOCTPAHCTBEHHOM OpraHu3anuen
MOJIEKYJI BOJBI U €€ CBOMCTBAMH.

XapakTepHu30BaTh: OMOJIOTHYECKOE
3HaYEHNE MAaKPO- U MUKPOIJIEMEHTOB;
OMOJIOTUYECKYIO POJIb BOJIBI;
OMOJIOrNYeCKOe 3HAUCHHE COJICH




YIJI€BOJAbI U JIUIIUBI.

HEOPraHMYECKUX KUCIIOT;
OMOJIOIrMYECKYIO POJIb YIJIEBOAOB U
JUIHUIOB.

KrnaccuduupoBars: yrieBo sl
HOJPYIINaM.

52. | CtpykTypa u pyHKUUHU AnenuH. ['yanun, 3HaTh: 3HaYCHHE TEPMUHOB AJICHUH.
HYKJIEMHOBBIX KUCIIOT. Huto3uH. TumuH. I'yanun, uto3un. Tumud. Ypamun.
Ypanui. buononumepsl. buononumepsr.
HyxenHoBbIE KUCIIOTHI:
JAHK, PHK. Onncane :al\;gzzlileﬂ E;ii;}?g:;; KHCJIOTaM
crpykrypsl JHK. THK —
CIoYeP AHK- A JIHK 1 PHK.
HaCJIEACTBEHHON Ha3niBath: HaxoXaeHue MOJICKYJIbI
unpopmanuu. Bunel PHK: | THK B knetke; MmonOMEp
TpaHCIIOPTHA, HYKJIEMHOBBIX KHCIIOT.
pubocomanpHasl,
HHbOPMAITHOHHAS. Ilepeunciars Buasl Mosekys PHK u
Y 1BoeHUE MOJIEKYJIbI X yHKIY.
AHK. HpuHimmn XapaktepuzoBaTh: QYHKIIHH
KOMIUICMEHTapHOCTH. HYKJIEUHOBBIX KHCIIOT.
CpasHuBatb ctpoenue monekyn JJHK
u PHK.
53-54. | Ilpoueccel cuHTe3a B )kUBbIX | [Iutanne @orocunTe3 3HaTh: onpenencHus

KJICTKax.

dorTonus

Pa3znuuns opranusMoB 1o
Croco0y MUTaHHUS.
®orocunres. Poas
depmenTa xnopodua.
3HaveHne POTOCHHTE3A.
KocMunueckas posb

TEPMHUHOB: MUTAHUE, AaBTOTPOQBI,
dboTocuHTE3.

¥Ymertb: Ha3biBaTh: OpraHbl pacTeHus,
r7I€ MPOUCXOIUT (DOTOCHHTE3; POITH
MUTMEHTa XJIOpoduILIa.

AHanu3upoBaTh COAECPKAHUE




3€JICHBIX PACTCHUM.
XII0pOIIaCTBhl.

CaeToBasi U TEMHOBas
da3bl hoTocHHTE3A.

onpezeneHus: GoToNIu3.

Briaensite mpucrnocoOieHus
XJIoporiacTa s pOTOCHHTE3a.

XapaxTepusoBathb (a3bl HOTOCHHTE3A.

CpaBHUBaTH IPOIECCH (POTOCUHTE3A
U XEMOCHHTE3A.

55-56.

[Ipomieccrl OMocuHTE3a OCIKA.

I'en. Tpunner.
I'eneTnueckuii Koa.
Konon. Tpanckpumnuus.
AnTtHKon0H. Tpancnsauus.

OO0OMeH BeIIECTB U
MIPEBpaIlCHUE SHEPTHUH —
MPU3HAK KUBBIX
OpraHU3MOB, OCHOBA
JKA3HEIEITEILHOCTH
kneTku. CBoMCTBa
TeHETUYECKOro KoJia:
HN30BITOYHOCTb,
CHEIU(PUIHOCTD,
YHHUBEPCATHHOCTb.

MexaHn3zm
TPAHCKPUIILHNH, MEXaHU3M
TPaHCIIALUY.

[TpuHIMT
KOMIIJIEMEHTAPHOCTH.
Peamuszamnms
HacJeqCTBEHHOU
UHpOpPMAILIUU B KIETKE
(buocuHTe3 OEITKOB).

3natb: OcHoBHBIC NOHATHS ['eH
Tpuruter I'enetnueckuii kog Kogon
Tpanckpunuysi AHTUKOJIOH
Tpancnsauus

Ymersb: /laBath onpeneiieHue
TEpPMUHAM aCCUMMJISLIMS, TEH.

Ha3niBath: cBOMCTBA r€eHETUYECKOI'O
koja; poas u-PHK, 7-PHK B
ounocucreMme Oeika.

AHaM3UPOBATh COJEPIKAHNE
ONpeIeNICHUI: TPUIUIET, KOJOH, T'€H,
TE€HETUYECKUN KOJI, TPAHCKPUIILUA,
TPaHCISLUSL.

OOBSICHITH CYIIHOCTh T€HETHYECKOT O
KOJa.

XapaKTepI/BOBaTBI MEXaHU3M
TPAHCKPHIIIHH,

MexaHu3m TPaHCJIAINU.

CocTaBisITh CXeMy peanu3aiuu
HACJICJICTBEHHOW MH(OpMAIIUU B
npoiiecce OMocuHTE3a OenKa.




S7.

MonekynspHbie TPOLECCHI

I'nukonus. bpoxenue.

3HaTh: OIIPECACIICHUC ITOHATUSA

pacIenaeHus. Jbixanue JTUCCUMULISLIUS.
O0ecnieyeHUE KIETKH YMerb: AHAIU3UPOBATH COJIEPIKAHKUE
SHEprueil B mpouecce OIpeeNIEHUN TEPMUHOB IIIMKOJIN3,
npixaHus. buonoruueckoe | OpokeHHUE, TbIXaHHE.
OKHucieHue. Pe3ynbpraTsl
[Tepeuucnars STamnbl AUCCUMUIISIIUH.
npeoOpa3oBaHus YHEPTHH.
Ha3zbiBaTh: BeliecTBa — ICTOYHUKHU
DTanbl SHEPreTHIECKOro .
OGMeHa: SHEPTUH; MPOAYKTHI PEaKIIUi 3TAIlOB
) N 00MeHa BEIIECTB; IOKAIHU3ALIIO B
MOJATOTOBUTENBHBIN 3TaIl,
KJIETKE ATAIOB YHEPTreTHUECKOTO
HEIOJIHOE
oOMeHa.
OeCKUCIOPOAHOE
PacHICIUICHHE, ITOITHOE OnwuceiBath cTpoeHue 1 poiab ATD B
KHCIIOPOJIHOE oOMeHe BeIIeCTB.
pacIerneHue. X
BHYTPHKIETOTHOE apaKkTepu30BaTh 36Tam>1
MHIeBapeHTe 1 HHEPreTUYECKOro oOMeHa.
HAKOIUICHHE YHEPTHH,
PpacIIEeIIeHHE TITF0KO3bI.
58. Perynsaropsl Butamunsbl. 'opMoHBI
OMOMOJIEKYIISIPHBIX
MPOLIECCOB
59. | XuMuueckue >eMeHTHI B Ponp xumudeckmnx
o0osioukax 3emsiu u 3JIEMEHTOB B JKH3HHU
MOJIEKYJIaX KUBBIX CHCTEM OpraHU3MOB.
I'eoxumuueckue
3a0oJeBaHus
60. | Xumuueckoe 3arps3HeHHE ITocnenctBus Ymern:
OKpY>Kalollen cpelibl Kak XO3SIICTBEHHOM

rji00ajibHas YKOJIOrnyecKas

ACATCIIBHOCTH 4YCJIOBCKA

Ha3zbiBaTh aHTpOMOTreHHbIE (PAKTOPHI




npoOJiema.

JUTSL OKpYXKAIOUIeH cpeibl.
OnacHOCTh OJIMMEPHOTO
mycopa. [Tpobaema
YCTOMUYMBOI'O pa3BUTHSL.
Coxpanenue
OMOJIOrN4ECKOro
pazHOOOpa3usi.

BOSﬂCﬁCTBHH Ha 3KOCUCTEMbI

AHaIM3UPOBATH U OLICHUBATh
MOCJICICTBHSI ISSITEIIbHOCTH YETIOBEKA
B DKOCHUCTEMAX; BIIUSHHUE
COOCTBEHHBIX TIOCTYIIKOB Ha )KUBBIC
OpTraHu3MBbI U YKOCUCTEMBI; POJIb
OMOJIOTUYECKOT0 pa3HOOOpa3us B
COXpaHEHHH OHOCQEPHI.

61. Bpewmst skostornyeckoi XUMUYECKUN CHHTES. 3uath: [louarus ['mobanpHBIC
KYJIbTYpBI. ['moGanbHbIE HKOJIOTMYECKUE TTPOOIIEMBI.
JKOJIOTUYECKHE Jerpananus oKpyKaromeu cpeasl.
npo6sieMbl. DaKkTOpPbI Kpurepuu pazButus KyJabTypbl:
JIerpajalliy OKPYKAIOIIEeH | MPaKTHYECKOe, IPAKTUYECKU-
cpenpl. DKoJorn4eckas JyXOBHOE U T1YXOBHO-TEOPETUYECKOE
KYJIbTYpa — HaCyIIHas OTHOIIEHHE B TO3HAHUH 3aKOHOB
3a/1a4ya 4eJI0BEYECTBaA. MIPUPOJIBI.
Bremnue u BHyTpeHHUE
CTOPOHBI KYJIbTYPHOCTH
YeJI0BeKa.
3akiarovyenue — 1 4.
62. | 3akiroYeHUe: CTPYKTYpHBIC [Tporeccrl Ha pa3HBIX HrorossIii

YPOBHM OpPTraHHU3aLUU KUBON
IIPUPOJBI

YPOBHSIX OpraHu3aluu
YKU3HU.
@®yHIaMEHTAIIbHBIE
MpU3HAKU OMOCUCTEM.
DBOJIIOIIMOHHBIN TTPOLIECC
KaK CO3/1aTeNIb HOBBIX

(G opM KUBBIX CYIIECTB.

KOHTPOJIb 3HAHUI.




