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IosicHuTEILHAA 3aNIMCKA

Pabouas mporpamma cocTaBieHa B COOTBETCTBHM C TpeboBaHusiMu DenepanbHOTO
rOCY/IapCTBEHHOTO 00pa30BaTeNIbHOIO CTaHAapTa CpeaHero odmero oOpasoBaHusi (yTBEpXKICH



npukazoM MuHucTepcTBa oOpa3zoBaHus U Hayku Poccmiickoit ®enepanun ot «17» nexadps 2010
r. Ne 1897) , ocHoBHOI oOpasoBarenbHoit mporpaMmmel  COO, aBTOPCKO# MporpaMmbl IO
owmomornn  10-11  kmaccoB B.B. Ilaceunnka wu  dDexepanbHOrO  TepedyHs y4eOHUKOB,
PEKOMEH/IOBAaHHBIX ~ (IOMYIIEHHBIX) K  HCIOJb30BaHMIO B  00pa3oBaTe]bHOM TpoIecce B
00pa3oBaTEeNbHBIX YUPSIKICHHUSIX, PEATU3YIONIUX POTPaMMbI 00IIET0 00pa30BaHMUsL.

[TnarupoBanue pa3pabOTaHO C YIETOM BPEMEHH, BBIJICIICHHOTO Ha MPernoiaBaHue ooen
ouonorun B 10-11 kimaccax u3 pacdera 2 yaca B Heaenro (134 gacos).
B 10 xinacce — 68 yacos (2 yaca B HemeI10)
B 11 kiacce — 68 yacos (2 yaca B HeeJ110)
PaGouas mporpamma opueHTHpOBaHAa Ha ucnoib3oBanue TuHUU Y MK B. B. [laceunuka.
buomnorus (10-11) (6a3.):
- buonorust: O6mas 6uonorus. 10-11 knaccer: yueounk/A.A. Kamenckuii, E.A.
Kpukcynos, B.B. Ilaceunuk. — M.: JIpoda;
PaGouas mporpamma 10 OHWOJOTHMU TIOATOTOBIEHA B COOTBETCTBUU ¢ DenepalbHbIM

rOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM CpEJAHET 0 00mero oopa3oBaHus U oOecreyeHa
VMK qis 10-11-ro kitaccos.

Henu: Ouonorumdeckoro oOpa3oBaHMs B OCHOBHOM mikoie  (OpPMYIUPYIOTCS  Ha
HECKOJIbKHX YPOBHSX: TJIOOATBHOM, METANpPEIMETHOM, JUYHOCTHOM U TIPEJAMETHOM, Ha YpPOBHE
TpeOOBaHUH K pe3yJabTaTaM OCBOCHUS COJIEP KaHUS MPEIMETHBIX MPOrPaMM.

['moGanbHble 1EMU OHOJOTMYECKOTO O00pa3oBaHUsl SIBISIIOTCA OOIMMMH IS OCHOBHOM H
CTaplieii MIKOJAbI W ONPENCIAIOTCA COIHMAIBHBIMH TPEOOBAaHUSIMH, B TOM YHCIE HW3MEHCHHEM
COLIMAIILHOW  CHUTYallMd Pa3BUTHS — POCTOM HH(MOPMAIMOHHBIX TMEPErpy30K, HN3MEHEHUEM
XapakTepa ¥ CHocOOOB OOLIEHUS U COIMAIBbHBIX B3aUMOACHCTBUN (00BEMBI U  CIOCOOBI
NoJydeHUs] WH(POPMAIMK MOPOXKAAIT P OCOOCHHOCTEH pPa3BUTHS COBPEMEHHBIX IOJPOCTKOB).
HaubGonee mnpoayKTUBHBIMH C TOUYKH 3pEHHUS pEIICHUs 3aJad pPa3BUTHUS TOIPOCTKA SBISIIOTCS
COLIMOMOpAJTbHAS U MHTEIUICKTyaTIbHAasI B3POCIOCTb.

[Tomumo »aToro, rHoOanmbHBIE 1EMH (GOPMYIUPYIOTCS C Y4€TOM PacCMOTPEHUs
OHMOJIOTMYECKOTO 00pa3oBaHUsl KaK KOMIIOHEHTa CHCTEMbl OOpa3oBaHHS B IIEJIOM, IMOITOMY OHH
SIBIISIIOTCS HanOoJjiee OOIMMHY U COLIMAILHO 3HAUMMBIMHU.

C y4eroM BBIIICHA3BAHHBIX IOAXOJIOB TJOOAIGHBIMUA IIENISIMH  OHMOJIOTHYECKOTO
00pa30BaHUs SBISIOTCS:

e coumagu3anus oOydJaeMbIX KaK BXOXJICHHE B MHpP KYyJIbTYphl M  COIHAILHBIX
OTHOILIEHUH, oOecreynBarolee BKIIOUEHUE YYalluXcsl B Ty WM UHYKO TPYNNy WM OOMIHOCTh —
HOCHTEJIS €€ HOpPM, IICHHOCTEW, OpPUEHTAIluH, OCBAMBAEMBIX B IPOIECCE 3HAKOMCTBA C MHUPOM
YKUBOU MPUPOJIBIL;

* MPUOOIIEHNeE K TO3HABATEIIBHON KYIbType KaK CHCTEME MMO3HABATEIBHBIX (HAYIHBIX)
[IEHHOCTEH, HaKOIMJIEHHBIX 00IECTBOM B chepe OMOIIOTHIEeCcKOil HayKu.

[TomuMmo 3TOTO, OHONTOTHYECKOE 00Opa30BaHKE IPU3BAHO OOECTICUUTB:

. OPHUEHTANMI) B CHCTEME MOPAIBHBIX HOPM M I[EHHOCTEH: MPHU3HAHHE BBICOKOU
[IEHHOCTH JKM3HU BO BCEX €€ TMPOSBICHUAX, 3J0POBbS CBOCTO W JPYIUX JIIOJCH;
HKOJIOTUYECKOE CO3HAHUE; BOCIUTAHUE TIOOBU K TIPUPOJIE;

° pa3BUTHE TIO3HABATEIHbHBIX MOTHBOB, HAIMpPaBICHHBIX Ha TOJYYEeHHE HOBOTO
3HaHMS O JKMBOW NPHUPOJE, TMO3HABATENHHBIX KayeCTB JIMYHOCTH, CBS3aHHBIX C YCBOEGHHEM OCHOB
HAy4YHBIX  3HAaHUH, OBINAJCHMEM  METOJAAMH  HCCIEAOBAHHS  MPUPOIbI,  (hopMUpOBaHHEM
MHTEIUIEKTYalIbHBIX YMEHUH;



. OBJIaJlecHHe  KIIOYEBBIMH  KOMIETEHTHOCTSIMH:  y4eOHO-ITO3HaBaTEeIbHBIMH,
UH(POPMALIMOHHBIMU, [IEHHOCTHO-CMBICIIOBBIMHU, KOMMYHHKATHBHBIMH;

. (¢popMupoBaHue y y4yalmuxcs II03HABAaTEJIbHOW KYJIBTYpPbl, OCBaWMBAacMOW B
npolecce MO3HABATENbHON AEATEIbHOCTH, M ICTETUYECKOW KYNBTYPHl KaK CIIOCOOHOCTH K
YMOLMOHATHHO-IIEHHOCTHOMY OTHOIICHUIO K 0OBEKTaM KUBOU MPUPOJIBI.
buonorust sBAsSeTCs OOHUM K3 BEIYIIUX MPEIMETOB €CTECTBEHHOHAYYHOrO IMKJIA B CUCTEME
IIKOJIBHOTO 00pa30BaHMsl, IIOCKOJIBKY UMEET OIPOMHOE 3HAYEHHUE B JKM3HU HAIIETO OOILECTBA, B
CTAaHOBIICHMM W DPAa3BUTHUU JIMYHOCTU peOeHKa. be3 He€ HEeBO3MOXKHO oOecreueHHe 310pOBOTO
o0pas3a )KM3HH U COXPAHEHUE OKPYXKAIOILEH Cpelibl — MECTa KU3HU BCETO YeJI0OBEUECTRA.

33)13‘11/[ N3YyYCHUA 0HMO0JIOTHH B cpeL[Hei’l IIKO0JIC:

Oco3HaBaTh €OUHCTBO M LEJIOCTHOCTh OKPY)KAIOILErO MHpPA, BO3MOXKHOCTH €r0
MI03HABAEMOCTU U OOBSICHUMOCTH Ha OCHOBE JJOCTUKEHUM HAayKH.

[TocTenenHo BbICTpauBaTh COOCTBEHHOE 11€I0CTHOE MUPOBO33pEHHE.

Oco3HaBaTh NOTPEOHOCTh U TOTOBHOCTb K €CaMOOOpa30OBAaHUIO, B TOM 4YHUCIE U B
paMKax CaMOCTOSITEIbHOU IEATEIbHOCTH BHE IIKOJIBIL.

OneHuBaTh KU3HEHHBIE CHUTYallMd C TOYKH 3pEHHs] 0€30IacHOT0 o0pasza >KU3HHU |
COXpaHEHUs 310POBbsI.

OneHnBaTh 3KOJOTMYECKUM PUCK B3aUMOOTHOILIEHUH YEJI0BEKA U IPUPOIBI.
DopMUPOBATH DKOJOTMUECKOE MBILIJICHUE: YMEHUE OLEHUBATH CBOIO IEATEIBLHOCTD U
IIOCTYIIKM JAPYTHX JIIOJEH C TOYKM 3PEHMS COXPAHEHHs OKpPYKArUeW Cpenbl —
rapaHTa KU3HU M 0J1aronoiydus jrojei Ha 3emie.

VvV VWV VV V

Ilnanupyembie pe3yjibTaThl 0CBOCHHUSA Y4eOHOro npeamera «buosiorusp»

N3yuenue 6uonoruu B 10-11 kiaccax JacT BO3MOYKHOCTb JOCTUYb CIEAYIOUIMX MPeAMeTHbIX
pe3yJIbTaToOB:

1. B no3naBaTebHON (MHTELIEKTYAIbLHOI) cdepe:
* XapaKTEePUCTHKA COJACPKaHUSA OUOJOTMYECKUX TEOpHi (KJIEeTOYHAs, SBOJIOMUOHHAS TEOPHUS
HapBuna); ydenus Bepnaackoro o Ouocdepe; 3akoHOB MeHnens, 3aKOHOMEPHOCTEH
M3MEHYHMBOCTH; BKJIaJa BBIJAIOMINXCS YIEHBIX B pa3BUTHE OMOJIOTHYECKON HAYKH;
* BbIJICJICHUE CYLIECTBEHHBIX MPHU3HAKOB OMOJIOTMYECKUX OOBEKTOB (KJIETOK: PACTUTEIbHBIX U
JKUBOTHBIX, OSJEPHBIX U SAEPHBIX, MMOJOBBIX U COMATUYECKUX; OPTaHU3MOB: OJHOKJIETOYHBIX U
MHOTOKJICTOUHBIX; BHIIOB, 3KOCHCTEM, Onocephl) U mpoiieccoB (0OMEH BEIIECTB, Pa3MHOXKEHHE,
JIeNICHHe KIIETKH, OIJIOJOTBOPEHHE, IEeHCTBHE HCKYCCTBEHHOTO U €CTECTBEHHOrOo OTOOpOB,
dbopMHpOBaHUE MPHUCIOCOOJICHHOCTH, O0Opa3oBaHWE BHJAOB, KPYrOBOPOT BEIIECTB U
IpeBpallleHHs] SJHEPTHU B IKOCUCTEMax u ouocdepe);
* OoObsicCHEHHE poJau Ouosornd B (OPMUPOBAHUU HAYYHOTO MHUPOBO33PEHHUS; BKIaJa
OMOJIOTHUYECKHUX TEOpPH B (OPMUPOBAHUE COBPEMEHHOU €CTeCTBEHHO-HAYYHON KapTHHBI MHUPA;
OTPULIATENILHOTO BIUSHUS aJIKOTOJII, HUKOTHMHA, HApKOTUYECKUX BEUIECTB Ha pa3BUTHE
YeNOBEeKa; BIMSHHUA MYTareHOB Ha OpraHu3M 4YelOBeKa, JKOJOTrMdeckuX (akTopoB Ha
OpPraHM3Mbl; HPUYUH HBOJIIOLMK, HM3MEHSIEMOCTH BHJIOB, HAPYLUIEHUI pa3BUTHS OPraHU3MOB,
HACIIeZICTBEHHBIX 3a00JI€BaHU, MyTaIlUi, YCTOWYMBOCTH U CMEHBI IKOCHCTEM;
* [IPUBEJICHUE J10KA3aTEIbCTB (apryMeHTAaIlUs1) €IUHCTBA KUBOW U HEXKHBOU MPUPOBI, POACTBA
KUBBIX OPraHM3MOB; B3aUMOCBSI3€ OpPraHU3MOB U OKpYXKaloLIell cpeabl; HeoOXOIUMOCTH
COXpaHEeHMsI MHOr000pa3us BUIOB;
* YMEHHE T0JIb30BaThCS OMOJIOTMYECKON TEPMUHOIOTHEH U CUMBOJIUKOM;



* pEUIeHHE »HIIEMEHTApPHbIX OHOJOTMYECKUX 3a/1a4; COCTABJICHHE OJIIEMEHTAapHBIX CXEM
CKpEIIMBAHUS M CXEM MEPEHOCA BEIIECTB U SHEPTHHU B IKOCHCTeMax (Lery MUTaHHs);
* OMMCaHKE 0CO0CH BUIOB IO MOP(HOIOTHYECKOMY KPUTEPHUIO;
* BBIABIICHUE W3MEHYMBOCTH, MPUCIOCOOJICHUN OpraHU3MOB K cpelie OOHWTaHUs, WUCTOYHUKOB
MyTareHoB B OKpYXarouleil cpene (KOCBEHHO), aHTPONOIE€HHBIX W3MEHEHHH B 3KOCHUCTEMAX
CBOCH MECTHOCTH; HM3MEHEHHH B JKOCHCTEMax Ha OHMOJOTMYECKMX MOJEINSAX; * CpaBHEHUE
Ouonornyeckux OOBEKTOB (XMMHYECKHH COCTaB TEJ JKMBOH M HEKHBOH MPHPOIBI, 3aPOJIbIII
YyeloBeKa U JIPYTUX MIICKOMUTAIOMIUX, MPUPOJHBIE IKOCHUCTEMbI M arpO’KOCHCTEMBI CBOEH
MECTHOCTH), TPOIECCOB (E€CTECTBEHHBIH M HCKYCCTBEHHBIH OTOOPHI, IMOJOBOE M Oecrosoe
pa3MHOKEeHUs1) U (POPMYITHPOBKA BBIBOJIOB HA OCHOBE CPaBHEHHUSI.

2. B 11IeHHOCTHO-OPHEHTALMOHHOI cdepe:
* aHaANW3 M OLEHKAa pa3IMYHbIX THUIIOTE3 CYUIHOCTU >KU3HHU, IMPOUCXOXKIACHHE YeIOBEeKa U
BO3HUKHOBEHHE JKH3HHU, TJOOAIBHBIX OSKOJIOTHYECKHX TMpOOJIeM U TIyTed WX peleHus,
HOCTIEeICTBUN COOCTBEHHOI 1€ATEIbHOCTH B OKpYIKalollei cpeze; 6nojaornueckoi nupopmanuy,
[I0JIy4a€MOMW U3 pa3HbIX UCTOYHUKOB;
* OIIGHKa JTHUYECKHX acCleKTOB HEKOTOPBIX HCCIENOBaHUi B 00JacTd OHOTEXHOJIOTUU
(KIIOHMpPOBaHUE, NCKYCCTBEHHOE OILJIOIOTBOPEHHUE, HAIIPaBICHHOE U3MEHEHHE T€HOMA).

3. B cdepe Tpy10BOii 1eATEILHOCTH:
* OBJIAJEHUE YMEHUSIMU M HABbIKAMU IIOCTAHOBKM OMOJIOTMUECKUX OSKCIEPUMEHTOB U
00BSCHEHUS UX PE3yIbTAaTOB.

4. B chepe ¢pusnyeckoii 1eATEJILHOCTH:
* 000CHOBaHME U COOIOZICHHE Mep MPOPHUIAKTUKN BUPYCHBIX 3a00JI€BaHH, BPEAHBIX MPUBBIUEK
(kypenue, yrmorpeOieHe aTKOroist, HAPKOMaHHsI); IPABUJI TOBEJACHHUS B OKpYXKatolIei cpere.

B pezynomame usyuenusa yueonozo npeomema «buonozun» na ypogue cpeonezo
00weco 0opazoeanu:
BorinyckHUK Ha 6a30BOM YPOBHE HAYYMTCH:
® packphIBaTh Ha MpUMeEpax poib Ouonoruu B GOpMUPOBAHUH COBPEMEHHON HAYYHOM
KapTUHBI MUPA U B IPAKTUYECKOU JIE€ATEIBbHOCTH JIOJIEH;
® [OHMMAThH U ONMHCHIBATH B3aUMOCBSI3b MEXK/1Y €CTECTBEHHBIMHU HayKaMu: OMOJIOTHEH,
(bU3HKOM, XUMUEH;
® YCTaHaBIIMBATh B3aUMOCBSI3b MPUPOIHBIX SIBIICHUN;
® T[IOHMMATh CMBICH, PAa3JIMYaTh U OMUCHIBATh CUCTEMHYIO CBSI3b MEXKY
OCHOBOIIOJIATAIOIIUMH  OMOJIOTHYECKUMU TTOHSATUSIMU: KJIETKA, OPTraHU3M, BU/I,
sKOocucTeMa, orocdepa;
® ICIIOJIb30BAaTh OCHOBHBIE METO/IbI HAYYHOTO TTO3HAHUS B YU€OHBIX OMOIOTHYECKIX
MCCJIEIOBAHUSIX, TPOBOJIUTH IKCIIEPUMEHTHI IO U3yYEHUIO OMOJIOTHYECKUX OOBEKTOB U
SIBIICHUH,
® OOBACHATH PE3YABTATHI IKCIIEPUMEHTOB, aHATTM3UPOBATh UX, (DOPMYIUPOBATH BHIBOJIBI;
e (GOopMyYITHPOBATH TUIIOTE3bI HA OCHOBAHMH MPE/TIOKEHHON OMOIOTHIecKor nH(popMaIuu
U TIpeJijIarath BapHAHTHl IPOBEPKH TUIIOTE3;
® CpaBHUBATh OMOJIOTHUYECKHE OOBEKTHI MEXKTY COOOH 1O 3aJaHHBIM KPUTEPUSIM, JIeTaTh
BBIBOJIBI M YMO3AKJIIOUEHHUSI Ha OCHOBE CPaBHEHUS;
e 000CHOBBIBATH €MHCTBO YKMBOW U HEKUBOW MIPUPOJIBI, POJCTBO KUBBIX OPTaHU3MOB,
B3aMMOCBSI3M OPTAaHU3MOB U OKPYXKAIOIIEH Cpeibl Ha OCHOBE OMOJIOTUUECKUX TEOPHIA;
® TIPUBOJUTH MPUMEPHI BEIIECTB OCHOBHBIX IPYII OPTaHUYECKUX COSTUHEHUN KIETKH
(O€JIKOB, )KUPOB, YTIICBOIOB, HYKJICHHOBBIX KUCIIOT);
e pacrno3HaBaTh KJIeTKH (IIPOKAPUOT M YKAPHOT, PACTEHUI M KUBOTHBIX ) TI0 OMHUCAHHIO,
Ha CXEMaTHYECKHX HU300paKeHUSX,
® YCTAaHABIMBATH CBSI3b CTPOCHUS U (DYHKIIUI KOMIIOHEHTOB KJIETKH, 0OOCHOBBIBATH
MHOT000pa3ue KIETOK;



pacro3HaBaTh NOMYJISLMIO U OMOJIOTMYECKUI BUJI IO OCHOBHBIM IIPU3HAKaM;
OMHUCHIBATH (PEHOTHUIT MHOTOKJIETOUHBIX PACTEHUH U KUBOTHBIX IO MOP(HOIOTHUECKOMY
KpPUTEPUIO;

00BSICHATH MHOT000pa3ue OpraHu3MOB, IIPUMEHSISI SBOJIIOLIUOHHYIO TEOPHUIO;
KJIaccu(UIMPOBaTh OMOIOTHYECKUE OOBEKTHl HA OCHOBAHUH OJHOTO MJIM HECKOJIBKUX
CYILIECTBCHHBIX PU3HAKOB (TUIIBI MUTAHHS, CHOCOOBI JIBIXaHUS U Pa3MHOXKEHUS,
O0COOEHHOCTH Pa3BUTHA);

OOBSICHATH MPUUMHBI HACIICICTBEHHBIX 3a00JI€BaHUH,;

BBISIBJISATh U3MEHUYMBOCTb Y OPraHU3MOB; OOBSICHATh IPOSIBIIEHUE BUJIOB H3MEHYHUBOCTH,
UCII0JIb3Ysl 3aKOHOMEPHOCTH U3MEHYMBOCTH; CPABHUBATH HACIEACTBEHHYIO U
HEHACJIEACTBEHHYIO H3MEHUNBOCTD;

BBIABIIAITH MOp(oornyeckue, GU3n0oI0rudeckue, NOBEACHYECKIE aaanTaiuu
OpPraHU3MOB K cpejie OOMTaHUs U ACHCTBUIO KOJIOTMYECKHX (PAaKTOPOB;

COCTaBJIATh CXEMBI IIEpEHOCa BELECTB U SHEPTUU B dKOCHCTeME (LIeNH TUTaHUs);
HPUBOJUTH JOKAa3aTeIbCTBA HEOOXOAUMOCTU COXPaHEHUs1 OMOpa3HO0Opa3us s
YCTOWYMBOI'O Pa3BUTHS U OXPaHbl OKPYKAIOIIEH Cpebl;

OLICHUBATh JJOCTOBEPHOCTH OMOJIOTHUYECKONW HHPOPMAIINH, ITOJYYCHHOHN U3 Pa3HbIX
MCTOYHUKOB, BBIICISATH HEOOXOAMMYIO MH(POPMALIUIO JJISl HCIIOJIb30BAHMS €€ B yIeOHOM
JIESITEJIBHOCTH U PELIEHUH MTPaKTUUYECKUX 33/1a4;

HPEACTaBIATh OMOIOTHYECKYI0 HH(POPMAIUIO B BUJIE TEKCTA, TaOIUIb, rpaduka,
Jarpammsbl U JIeJaTh BbIBO/bl HA OCHOBAaHUU MPECTABIECHHBIX JAHHBIX;

OLICHUBAThH POJIb JTOCTHKEHUI T'€HETUKH, CENIEKLINN, OMOTEXHOJIOTUU B IPAKTUUECKON
NesITeIbHOCTH YEJI0BEKa U B COOCTBEHHOM JKU3HU,

OOBSICHATH HEraTHBHOE BIIMSHHE BEIICCTB (QJIKOr0JIsl, HUKOTHHA, HAPKOTHYCCKHX
BEILIECTB) Ha 3apO/IbIIIICBOC PA3BUTHE YCIOBEKA;

OOBSICHATH MOCIEICTBUS BIAUSHUS MyTareHOB;

OOBSICHATH BO3MOXHbIE IPUYMHBI HACIEICTBEHHBIX 3a00JI€BaHUIl.

BbinycKkHUK HAa 0230BOM YPOBHE IOJYYHT BO3MOKHOCTh HAYYHThCH:

oasams HayuHoe 00bACHEeHUe OUONOSUYECKUM PAKMAM, RPOYECCAM, S8ICHUSIM,
3AKOHOMEPHOCMAM, UCNONb3YSL buoso2uYecKue meopuu (K1emounyio, 60 II0YUOHHYIO),
YyueHue o buocgepe, 3aKoHbl HACIEOCMBEHHOCMU, 3AKOHOMEPHOCIU USMEHYUBOCTU,
Xapakxmepuzoeams cospeMeHHble HANPABIeHUs 8 pa3eUumuu OUOI02UL, ONUCHIBAMD UX
B03MOJICHOE UCNOIb308AHUE 8 NPAKMUYECKOU 0esimelbHOCIU,

cpasHuams cnocoowl deienus kiemxu (Mumos u metios);

pewams 3a0ayu Ha nocmpoerue gpazmernma emopot yenu JJHK no npednodxcennomy
¢paemenmy nepsoti, uPHK (wPHK) no yuacmxy JIHK;

pewams 3a0ayu Ha onpeoeneHue KOIU4ecmed XpomMocom 8 COMAmu4eckux u noJ108bix
KJIEeMKax, a maKdice 6 Kiemrax nepeo Hauanom oenenus (Metioza uiu Mumo3sa) u no e2o
oxonuanuu (0151 MHO2OKIEMOYHbIX OP2AHUZMOB),

pewams ceHemuyeckue 3a0aiu Ha MOHOSUOPUOHOE CKpewusanue, COCMasisimy CXembl
MOHOUOPUOHO20 CKPEWUBAHUS, NPUMEHSS 3AKOHbL HACIEOCMBEHHOCIU U UCNONb3Y S
OUOI02UYECKYI0 MEPMUHONIOSUIO U CUMBONUKY,

YCMaHagueams mun Hac1e008anus U Xapaxkmep nposigieHus NPU3HaKa no 3a0aHHOU
cxeme poOOCIOBHOU, NPUMEHSS 3AKOHbL HACIEOCMBEHHOCIU,

OYEHUBAMb Pe3YTbMAmbl 83AUMOOCUCMBUSL YeN08eKd U OKPYHCarouell cpeovl,
NPOCHO3UPOBAMb BO3MONCHBIE NOCIEOCBUSL 0esIMENbHOCMU Yelo8eKa O
CYWecmeoBanuss OmoeabHulX OUOIOSULECKUX 00BEKMO8 U YelblX NPUPOOHBIX COOOUeCma.



Conep:xanue yueoHoro npeamera «buosorus» ba3oBblii ypoBeHb
10 xnace

BBenenue

buosiorus — Hayka 0 ’KuUBOW npuUpoe
[Tpenmert u 3a1aun OUOJIOTUH, )KUBBIE CUCTEMBI U UX CBOMCTB. MeTobl OMOIOTHH KaK HAyKU
CyIIHOCTD KU3HHU U CBOMCTBA KUBOT0. CTPYKTYpHBIE YPOBHHU OpPraHU3aLUU KU3HU
CtpyKTypHBIE YPOBHHM OpraHU3alUH )KU3HHU, METO/IbI OMOJIOTHH, IPU3HAKKA OMOJIOTUHU KaK HayKH,
3HaueHue Owonoruu i (HOPMHUPOBAHMSI HAYYHOTO MHUPOBO33PEHUS M  COBPEMECHHOUN
€CTECTBEHHOHAYYHOU KAPTUHBI MUPA.

Tema 1. Knerka

Heoprannueckue coequHEHUsI KIIETKU
buonoruuecku BaykHbIE 3JEMEHTHI, KJIACCU(PUKALMSI XMMUYECKHX 3JIEMEHTOB IO COJEPKAHUIO B
KJIETKE, POJIb BOJBI B KJIETKE, TUAPO(UIbHBIE M TUAPOPOOHBIE BEIIECTBA, NOHBI MHHEPAIbHBIX
COJIEH U UX POJIb B KIIETKE.
Oprannyeckue COeIMHEHMs KIETKU: YTJI€BO/bI, TUIUIbI

OpraHndeckue COeIMHEHUs U UX COZep KaHue B KJIETKe; OMOJIOrMYecKue MOJIMMEpPBI; YIIeBOIbI,
CTPOEHUE U KJaccu(UKaIysl YriIeBOAO0B, QYHKIUHU YIIEBOJOB; CTPOCHUE U (PYHKIIUH JIUITHUIOB.
benku. Ctpoenue 0enkoB benku — HeperyssipHble OHOJIOrMUECKHUE TOJIMMEPhI, AMUHOKHCIOThI
— MOHOMEphI OEJIKOBBIX MOJIEKYJ, CTPOEHHE aMUHOKHUCIIOT, HE3aMEHHMbIE aMUHOKHUCIIOTHI;
CTpoeHHE O€NKOB: IENTHIHAs CBs3b, IEpPBUYHAs, BTOPUYHAs, TPETUYHAs U YETBEPTUUYHAS
CTPYKTYpbI O€JIKOBBIX MOJIEKYJ; AeHaTypauus Oenka. DyHKuUU OenKOB; (PepMEHTHI, TOPMOHBI,
peLenTopsl, aHTUTENa, UMMYHHUTET. HyKIIEMHOBBIE KHCIIOTBI: COCTaB, CTPOSHHE, (PYHKIIUU
HyknennoBbie kucnothl, Tunbl HykiaenHoBbix kuciot (JHK, PHK), mykneotuasi, coctaB u
ctpoenne HykneorunoB JIHK u PHK; JIHK — Hocurenr HacnencTBEHHONW WHGOpMAIUH,
crpoenue JIHK; Bunst PHK n ux ¢pynkuunu; cxoacrso u pazmuuus JJHK u PHK.
Anenosuntpudocdopnas kuciaora (ATD) um e€ pomb B KIETKE, MaKpOIPTUYECKHE CBS3H,
pPEerylaTOpHbIE M CUTHAJIbHBIE BELECTBA, TOPMOHBI, (EPOMOHBI; BUTAMHUHBI, ABUTAMHUHO3,
TUIIEPBUTAMUHO3

OO6oOmieHne ¥ cucTeMaTu3alus  0o0pa3oBaTENbHBIX  JOCTHXKEHMH 10  TeMme
«XMMHUYECKUN COCTAB KIETKH
Jlabopamopnas paboma 1. Akmusnocmu pepmenma Kamanaszvl 8 HCUGOMHBIX U PACMUMETLHBIX
KJIemKax.

Krnerka — sneMenTapHas euHHIIA )KUBOTO

Knerka; kneTouHas Teopus; miazMaTiHueckas MeMOpaHna, (paroiuTos, MMHOIMTO3.
[MuTonnasma. Lluromiasma, UTO305b, IUTOCKENET, MUKPO(HUIaAMEHThI, MUKPOTPYOOUKH,
HeMeMOpaHHbIE OPTraHOU/Ibl IUTOIUIA3Mbl: OPTaHOUIBI IBUKEHUS, KIETOYHBIN LIEHTD,
LEHTPHUOJIb, pUOOCOMBI; KJIETOYHbIE BKIIIOUEHUSI.

MemOpaHHbIe OpraHOUABI KIETKU
OHpomIazMaTH4ecKast ceTh, KoMiuieke ['omabaku, Tn30coMa, Bakyollb, MUTOXOHJIPUH, TIIIACTHIBI.
SAnpo knerkn. OcOOEHHOCTH CTPOSHUS KIETOK MPOKApUOT
Anpo, XpoMaTHH, XpOMOCOMa, SAPHIIIKO; BEAYIask poJib s/ipa B HACIEICTBEHHOCTH;
IPOKapHOTHI, 3YKapUOTHI, IJIA3MHUIBI.

CpaBHuTeNbHAs XapaKTEPUCTHKA KIETOK HYKapuOT
Buapl sykaproTndeckux KIeToK (KUBOTHAs!, pacTUTEIbHAs, TPHOHAas).

Bupycsl — HeksieTouHbIe (POPMBI KUZHU

Bupyc, ¢ar, BuproH; ctpoeHue BUpyca, Karcui, BAPYCHbIN T'€HOM; IPOBUPYC, PETPOBUPYC
O6o006u1eHne 1 cucTeMaTu3aiys 00pa3oBaTENbHBIX TOCTHKEHUH 10 TeMe «CTpyKTypa u
(GYHKIIUN KIICTKH



Jlabopamopnass paboma 2. I[lnasmonuz u Oeniasmonus 6 Kiemkax Kodcuyvl Jayka (c
UCRONb308AHUEM YUPDPOBOLL TabOpamopuL).

Jlabopamopnas paboma 3. Cmpoenue pacmumenbHoll, HCUBOMHOU, SPUOHOU U DAKMePUAIbHOU
K1emoK n00 MUKPOCKONOM.

MeTtaboa13M, aCCUMUISIINS, JUCCUMIIIALNS, B3aUMOCBSI3b PEAKIUil aCCUMUIISIINN 1
JTUCCUMMIISIIUY; TUITBI OOMEHA BEUIECTB; aBTOTPO(DbI, reTepoTpodbl; HOTOCUHTE3 U €ro 3HAUCHUE
JUTSL )KU3HU Ha 3eMIIe; XeMOCUHTE3; (POTOABTOTPOdBI; XeMOABTOTPO(BI; a3pOOHBIC OPTaHU3MBI.
doTocuHTE3

®otocunre3, HAJI®, ceroBast u TeMHOBast Pa3wl poTocuHTEe3a, HOTOIHU3 BOJIBI.

buonornyeckoe okucnenue. [ mmkonus. buonornyeckoe okuciaeHue, JT0HOPLI U
AKLIENITOPBI AIEKTPOHOB; 3TaIlbl YHEPIETUUECKOT0 OOMEHA; MIMKOoJIN3. bruonoruueckoe
okuciienue npu yyactuu kucioponaa Llukn KpeOca, okucnutensnoe GochopunupoBanue, 1emnb
MEePEeHOCca AIEKTPOHOB, a9POOHBIE ¥ aHAYPOOHBIC OPTAHU3MBL.

I'enernueckas ungopmanms. Y nsoenne JHK
['enernueckas undopmanust; JHK — Hocutens HaciencTBeHHOW HH(OpMALUU; TeH, T€HOM;
perumukanusa JJHK; peakiun matpuanoro cunre3a. Cunre3 PHK o matpuie JJHK
Tpanckpuniys, onepoH, mpoMotop, nadopmannonHas PHK u e€ pons B 6nocunTese 6emnka.
['enetnueckuit kox u ero cBoiicTBa. buocuuTes O6€IKOB, ATanbl OMOCUHTE3a OeNKa; TPAHCIANS;
tpancnoptHas PHK, e€ ctpoenue u pois B mpolecce TpaHCIISLIH.

Perynsnust paboTsl TeHOB y OakTepuil. MexaHW3M OTpHLATENbHOW OOpaTHOW CBS3U; ONEPOH,
CTPYKTYpa OIlepOHa, ONepaTop, penpeccop, CTPYKTYPHbBIE TeHbI, CyOCcTpar, akTUBATOP.
Perynsnus paboTsl reHOB y 3ykapHoT. DakTopsl TpaHCKpUmuy, peryistopusie PHK.
PetpoBupyc, o6patHas TpaHCKpPUTIIHS.

O6o01eHune u cucreMaTu3ausi 00pa3oBaTeIbHBIX JOCTHXKEHUN 110 TeMe «OOMeH BeIIecTB U
SHEPIUn»
Jlabopamopnas paboma Ned Pewenue 3a0au na onpedenenue aMuHOKUCIOMHOU HOCIeO008AMENbHOCU
nepeuuHOl cmpyKmypul Oeika
Kuznennsplil nuki kiaeTku. CoMaTH4eCKUe U MOJIOBBIE KIETKU. JleIeHre KIETKH.

Muro3. Knerounslii iy, uaTepdasa, Muto3; ¢passl MuTo3a (npodasa, meracgasa, anagasa,
Tenodasza); CTPOCHHE XPOMOCOM; OMOJIOTUYECKOE 3HAYEHHE MUTO3a. ATIONTO3

Meiio3. /MIuionHbIE U TalIOUAHBIE KJIETKH, TOMOJIOTHYHBIE XPOMOCOMBI; MENO3;
KOHBIOTAIINS TOMOJIOTHYHBIX XPOMOCOM; MEPEKPECT XpOMOCOM (KPOCCHHTOBEP) H €ro
OuosIorn4ecKoe 3HauYeHHue; OMOJIOTHUYECKUN CMBICT Meio3a.
O06o001enne u cucTemMaTu3anus 00pa3oBaTEIbHBIX JOCTIKEHUM 10 TeMe «JleTeHne KIeTKI
TemaTudeckuil KOHTPOJIb 1O pazaeny «KiieTka — euHuIA KUBOT O
Jlabopamopnas paboma NeS. Hzyuenue ¢haz mumosa (c ucnonvzosanuem yughposoii 1abopamopuu,).
Tema 2. Pa3MHoOKeHHe U MHAUBHIYAJIbHOE PA3BUTHE OPTAaHU3MOB

becnonoe pa3MHOXkeHHMe, €ro BHIBI (IIPOCTOE JelIeHHe, CIIOpOoOOpa3oBaHuE,
BEIr€TaTUBHOC PAa3MHOXCHUC, HO‘-IKOBaHI/IC), KJIOHBI; MMAapTCHOI'CHES.
[TonoBoe pa3sMHOXKEHUE, COMATUYECKUE KIETKU, TaMEThI, AUIIEKIEeTKa, CIIEPMHIA, CIIEpMaTO30HU/I,
3UTroTa, IMOJIOBBIC KECJIC3bl, CCMCHHUKH, ANYHHUKU, repMa(bpongLI; KOHBIOTallusA.

OO6pa3zoBaHue MOJIOBBIX KJIETOK ['aMeTorenes, criepMaroreHes, OBOreHes; CTpOeHHe
HOJIOBBIX KJIeTOK. OTII010TBOpEHHE, ero Onosorndyeckoe 3HaueHue. O6o01eHne u
cucTeMaTH3alus 00pa3oBaTeIbHBIX JOCTIXKEHUH 110 TeMe «Pa3MHOKEeHHEe OpraHu3MOBY

3apoIbIIIEBOE Pa3BUTHE OPTaHU3MOB
Onrorene3; »MOpHOHANBHOE pPAa3BUTHE OPraHM3Ma; CTAJUM HSMOPHUOHAIBHOTO PAa3BHUTHUS:
IpoOJeHNEe 3UTOTHI, OJIACTOIMCTa, OJIaCTyNma, TacTpysia, HEWpysa; 3apoJIbIIIeBbIe JIUCTKU:
IKTOJIEpMa, FHTOIEPMA, ME30JIEPMa; OPraHOT€HE3.

[TocTamOproHaNbHOE pa3BUTHE, IPSIMOE U HETIPSIMOE Pa3BUTHE.



HuddepenuupoBka kiaetok Pa3zuthe B3pocimoro opranumsMa. l'omeocTas, camMOperyssius;
YPOBHHU MPHCIOCOOJEHHsI OpraHu3Ma K H3MEHSIOIMMCS YCIOBUSAM; MMMYHHUTET, MMMYHHas
CUCTEMA, BaKIIMHALM; CTBOJIOBBIC KIIETKH; BIMSHUE BHEIIHUX YCIOBUM HA PA3BUTHUE OpraHU3Ma.

TemaTndeckuii KOHTPOJIb 1O paszaeny «Pa3sMHOKEHUE U pa3BUTUE OPraHU3MOBY
Tema 3. Ocnogvl 2enemuKu

Hctopuss pa3BuUTHSA TeHETUKU. [ MOpumonorndeckuid Meroa. 3aKOHOMEPHOCTH
Hacjel0BaHus. 3aKOH €MHO00pa3us nepBoro nokojaeHus. Ilepsolii 3akon Mennens
'ubpuapl; 4nuCTHIC JIMHUM; JTOMHUHAHTHBIE U PELIECCHBHBIC NMPU3HAKU; €IMHOOOpazue IMepBOro
HOKOJICHMUSL.

Pacmiennenue B noroMctBe ruOpuioB. Bropoii 3axkon Menaens
Aunenu, rOMO3UTOTHBIE U TETEPO3UTOTHBIE OPTaHU3MBI, PACIICIUIEHUE B TOTOMCTBE THOPUIOB.
['eHoTumn, ¢eHOTHUI, HEMOJIIHOE JOMUHUPOBAHUE, IPABUIIO YUCTOTHI FAMET, KOJOMUHUPOBaHHUE.
AHanusupymolee ckpelypanye. Perienne reHeTnueckux 3aaau
3aKOH HE3aBUCHUMOTO pacuierienus. Tperuii 3akoH Menaens

JuruOpugHoe CKpeUIMBaHWE, HE3aBUCUMOE HACIeIOBaHWE MPHU3HAKOB, JHUTETEPO3UTOTA,
pemérka [leHHera, CTaTUCTMYECKMH XapakTep 3aKOHOB MeHnens, LUTOJOTHYECKUE OCHOBBI
JUTHOPHUTHOTO CKPEUTHBAHUSI.
CuerieHHOE HacIe10BaHuE TEHOB.
CueruieHue reHoB; pEKOMOMHAlLMS T€HOB U €€ IMPHUYMHBI; [€HOM; HacJIeJOBaHHE IPU3HAKOB,
CLICTVIEHHOE C TOJIOM.

I'eneruka nona. [losoBble XpOMOCOMBI M ayTOCOMBI; MEXAHU3MbI ONPE/ENIECHUS 11074,
TOMOTaMETHBIN U T€TEPOraMeTHBIH 0.
MHoecTBEHHOE JIeHCTBUE I'€Ha, JIETAJIbHbIE T'€Hbl, HOBOOOPAa30BaHUE NPU3HAKA, HEAJIEIbHOE
nojiaByieHue (MUCTa3), BHESIEPHAs HACIEICTBEHHOCTb.
B3aumopeiicTBue reHoTuna u cpenpl npu GOpMHUPOBAaHUU MTPU3HAKA
KauecTBeHHbIE M KOJIMYECTBEHHBIE IIPU3HAKU, BIMSHHUE YCIOBMM Cpelbl Ha pa3BUTHE
KAaUECTBEHHBIX U KOJIMYECTBEHHBIX IPU3HAKOB, HOPMa PEaKIIHH.
O06oOmenne u cucTeMaru3amus O00pa30BaTENbHBIX JOCTHKEHUN 1m0 Teme «OCHOBHBIE
3aKOHOMEPHOCTH HACJIEICTBEHHOCTU»

MoaudukannoHHas 1 KOMOMHATUBHAs U3MEHYHBOCTh

M3MeHunBOCTh: HACJIEJICTBEHHAss M HEHACJEeACTBEHHAss W3MEHYMBOCTb, MOAM(PUKAIMOHHASL
U3MEHYHMBOCTh; MOJU(DUKALNY; TPU3HAKK MOAM(PHUKALMOHHON M3MEHUYHMBOCTH; KOMOWHATUBHAsS
MU3MEHYMBOCTD U €€ IPUYHHBL.
MyranuoHHass W3MEHUYMBOCTH; THIIBI MYTallMil. T€HOMHBIE, XPOMOCOMHBIEC, T€HHBIE, BUIbI
MyTaluii; 6ajaHCc TeHOB; HEeCOAIAaHCUPOBAHHBIE TaMEThl, MOOUIIbHBIE TEHETUYECKHE DJIEMEHTHI;
3aKOH TOMOJIOTMYECKUX PSAJOB HACIEACTBEHHOM W3MEHYMBOCTU. BuIbl MyTanuii, NpUYMHBI
myrtanuii. Myrarensl. CoMaTH4ecKue U FeHEPATUBHBIE MYyTallUH.

O06oOmenne © cucTeMaru3amus 00pa3oBaTENbHBIX JOCTHKEHHUH 1Mo Teme «OCHOBHBIC
3aKOHOMEPHOCTH U3MEHUHUBOCTH

Jlabopamopnas paboma Ne6. Uzyuenue gpenomunos.
TemaTndecknii KOHTPOJIb O pasaeny «Pa3MHOKEHHE U pa3BUTUE OPraHU3MOBY

IloBTOpEHME

HOBTOpCHI/IC, O606H_ICHI/IC U CUCTCMAaTU3alus U3YYCHHOI'O MaTepuaja 3a 10 kiacc.



11 kaacc

Tema 4. 'eHeTHKA YeJI0BEKA

Meroabl uccienoBaHus TeHETUKH YyenoBeka. HaciencTBenHass ”3MEHYHMBOCTD YEJIOBEKa
Mertoasl  u3yueHHUST  HACIEACTBEHHOCTH  4YeloBeKa  (TeHeallorMueckuii, OJU3HEIOBbIH,
[IUTOTCHETUYCCKHIT), XPOMOCOMHBIC OOJIE3HHU YEIOBEKA.

Jledyenue u npeaynpexaeHue HEKOTOPBIX HACIEACTBEHHBIX 00JIe3HEN YeoBeKa

Jleuenue HacleJCTBEHHBIX aHOMaJIMi OOMEHa BEIIEeCTB; TPYNIbl KpPOBH, pe3yc-(hakTop;
HEXKEJIATeTbHOCTh POJICTBEHHBIX OPAaKOB; MEIMKOT€HETUYECKOE KOHCYJIbTUPOBAHHUE.

I'eneruka u 310poBbe. [IpoOiaembl reHeTHUecKOl Oe30MacHOCTH.

Tema 5. OCHOBBI CeJIeKIIUN U OHOTEXHOJIOTUH

3aayu ¥ METOJIbI CeJIEKIMU. | 'eHeTHKa Kak HayyHasi OCHOBA CEJIEKI[UU OPraHU3MOB.
Hcexonubiit maTepuan st cenekuuu. Yuenue H. M. BaBuiioBa o eHTpax IpOUCX0KIECHUS
KynbTypHBIX pacTteHull. [lopoaa, copt, mramm. Cenekuusi paCTeHUN U dKUBOTHBIX.
HckyccTBeHHBIN 0TOODP B ceneKnuu. [ mOpuan3aius Kak MeTo1 B CelIeKIUu. THITbI
ckpeuBanuid. [lonumnonnus B cenekuu pacteHuil. JJocTrkeHns: COBpeMEHHOM CENEKIINH.
Mukpoopranu3Msl, rpuObl, IPOKAPUOTHI KAK 00BEKTHI OMOTEeXHOIOrHH. Cenexuus
MHUKPOOPTaHU3MOB, €€ 3HaYEHHE JISI MUKPOOHOJIOTHYE€CKON TPOMBIIILIEHHOCTH.
MuKpOOHOIOTHYECKOE MTPOU3BOICTBO MUILEBIX POIYKTOB, BATAMUHOB, ()EPMEHTOB, JICKAPCTB
u 1. 1. [IpoGiembl 1 nepcreKTUBbI OMOTEXHOIOTHH.

I'eHHas u KI€TOYHAS UHKEHEPUS, €€ JOCTUKEHUS U MEPCIECKTUBBI.
O0o0mIeHne 1 cucTeMaTH3aIys 00pa3oBaTEIbHBIX TOCTHKEHHUH 10 TeMe «OCHOBBI CEJICKIIUU |
OMOTEXHOIOT M

Tema 6. OcHOBBI YyueHHsI 00 IBOJIIOIHH.

CyIHOCTb 3BOIOIMOHHOTO MOAX0/1a U €r0 METO10JIOrHYecKoe 3HaueHne. OCHOBHbIE
NpU3HAKU OUOJIOTHUECKON HBOJIOIMU: aallTUBHOCTD, TOCTYNATENbHBIN XapakTep,
UCTOPUYHOCTh. OCHOBHBIE POOJIEMBI U METO/IbI FBOJIIOIIMOHHOTO YUEHHUS, €0 CHHTETUYECKUI
XapakTep.

OCHOBHBIE 3Tallbl Pa3BUTHUS IBOJIOLMOHHBIX UJIEH.

3HaueHUE TaHHBIX APYrUX HAyK JJIS 10Ka3aTeIbCTBA 3BOJIIOLUN OPraHUYECKOTO MUPA.
KoMmieKCHOCTh METO0B U3Y4YE€HHUS SBOJIIOLIMOHHOTO Mpoliecca.

Bua. Kpurepun Buna. Bunoo6paszosanue. [Tlonstue Mukposostoruu. Ilonmynsunonnas
CTpyKTypa Buaa. [Tomymsiius kak ieMeHTapHas 3BOJIIOLIMOHHAS ennHuLa. DakTopsl IBOIIOLUT
U UX XapaKTepPUCTHKA.

EctectBenHbIil 0TOOp — ABMXKYILAs U HaNpaBJsioLas cuia 3Bosouuu. [lpeanocsuiku
JIeCcTBUS ecTeCTBEeHHOro oTOopa. HacneacTBeHHas reTeporeHHOCTh 0co0el, OMoTHYeCKuit
noTeHIuan u 6oprda 3a cymecrtBoBanue. opmer 60prOHI 32 cymecTBoBanue. boprda 3a
CYIIIECTBOBAHUE KaK OCHOBA €CTECTBEHHOI0 0TOOpa. MexaHu3M, 00beKT U cdepa neiicTBus
otOopa. OcHoBHBIE (hopMbl 0TOOpa. Posib ecrecTBeHHOTO 0TOOPa B POPMUPOBAHUU HOBBIX
CBOICTB, IPU3HAKOB 1 HOBBIX BUIOB.

Bo3HukHOBeHHE aganTauil 1 ©X OTHOCUTEIIBHBIN XapaKTep.
B3anmonpucnoco01eHHOCTh BUIOB KaK pe3yNbTaT AeUCTBUS €CTECTBEHHOIO 0TOOpa.
3HaueHue 3HaHUH O MUKPO3BOJIIOLUH JIJIs1 YIIPABJICHUSI IPUPOAHBIMU TOMYIIALUSIMHU, PELLICHUS
npo0sieM OXpaHbl MPUPOABI U PALMOHATIBHOTO MPUPOIOTIONB30BAHHUS.

[TonsTne o makpo3Bomronny. COOTHOIIEHHE MUKPO- X MAaKPOIBOJIFOLUN.
MakpoosBosmonus U Guiorenes. I TaBHbIe HaNPaBICHHS YBOJIOIMOHHOTO TIPOIIecca.



Kpatkast uctopus pa3Butusi opranndeckoro Mupa. OCHOBHbIE apoMOP(]O3bI B IBOIIOINH
OpraHn4yeckoro Mupa. OCHOBHBIE HAIIPABJICHUS YBOJIIOLIUN PA3IMYHBIX TPYIII PACTEHUN U
KHUBOTHBIX. DUIOTCHETHUECKHUE CBSA3U B )KHUBOH npupoe. CoBpeMeHHbIE KIacCu(pUKAITUH
JKUBBIX OPraHU3MOB.

JleMOHCTpaLus: )KUBBIX PACTCHUH M KUBOTHBIX, T€POAPHBIX IK3EMIUIIPOB, KOJUICKIIHA,
NOKa3bIBAIOIIMX UHAMBUYAIbHYIO H3MEHYMBOCTb U Pa3HOOOpa3ne COPTOB KYIbTYPHBIX
pacTeHHii ¥ MOPOJI JOMAIIHUX )KUBOTHBIX, a TAK)KE PE3YNIbTAThl PUCIIOCOOIEHHOCTH
OpPraHU3MOB K cpejJie 0OUTaHMs U Pe3yJbTaTbl BUJ00Opa30BaHUs; IPUMEPOB TOMOJIOIMYHBIX U
AQHAJIOTUYHBIX OPraHOB, UX CTPOCHUS U IPOUCXOXKACHUS B IIPOLIECCE OHTOTEHE3a; CXEM,
WUTIOCTPUPYIOLIUX MPOLECCH BUI000PAa30BaHMs U COOTHOLLIEHHUE IyTeH MPOrpecCUBHOM
0MOJIOrNYECKO IBOJIIOLHH.

Jlabopamopnas paboma Nel « H3yuenue mopgonocuveckoeo kpumepus 6u0a»
Jlabopamopnas paboma Ne2 «Buvisenenue npucnocobieHuti opeaHuzmMos Kk cpeoe 0oumanusiy

Tema 7. AHTponoresHe3s

MecTo 4enoBeKa B CUCTEME OPraHM4E€CKOr0 MUPA.
Jloka3zaTenbcTBa NPOUCXOXKICHUS YEJI0BEKA OT KUBOTHBIX. J[BIDKYIME CUIIBI aHTPOIIOT€HE3A.
buonornueckue u conuanbhblie pakTopsl aHTpororeHe3a. OCHOBHBIE ATaIlbl HBOJIIOLIUN
yesnoBeka. [Ipapoanna uenoBedecTBa. Paccenenue yenoBeka U pacooOpazoBaHUE.
[MonynsuonHas cTpykTypa Biuaa Homo sapiens. AnantuBHble THITBI YeloBeKka. PazButue
MaTepHaIbHON U JyXOBHOU KYJIbTYpBHI, IpeoOpa3zoBaHue Npupoabl. PakTopbl 3BOITIOLUN
COBPEMEHHOTI0 YeJIOBeKa. BinsHue nesTenbHOCTH YenoBeka Ha buocgepy.
JleMOHCTpanus: MOZIEIEH CKEJIETOB Y€I0BEKa U M03BOHOYHBIX KUBOTHBIX; MOJEIH
«IpoucxoxaeHue 4eI0BeKa» U OCTATKOB MaTEPUAIIbHOMN KYJIbTYpPbI
Jlabopamopnas paboma Ne 3»Ananuz oyenku pasiuyHulx 2Unome3 npoUCXoHCOeHUs YeN08eKA»

Tema 8. OcHOBBI IKOJIOTHH

Yro nzyuaert skonorusi. Cpena oOMTaHUS OPraHU3MOB U €€ akTopsl. MecTooOuTaHue u
sKosiorndyeckue HUIM. OCHOBHBIE TUIIBI HKOJIOTMUECKUX B3auMoaelcTBuil. KOHKypeHTHbIE
B3aMMOJCHCTBHS.

OCHOBHbBIE 3KOJIOTHUECKHE XapaKTEPUCTUKHU MOMyasiuuu J[nHaMyKa Monyssuu.
DKoJIorHYecKHe Coo0IIeCcTBa, UX CTPYKTYypa. B3auMoCBsA3b OpraHu3MoB B COOOIIECTBAX.

[Tumessble nieny. DKOJOTMYECKHE MUPaMHIbl. DKOJOTUYECKas CYKIIECCHSI.

BnusHue 3arpsa3Henuil Ha KuBble OpraHu3Mbl. OCHOBBI PALlMOHAIIBHOTO IPUPOIONIOIb30BAHHUS .

Jlabopamopnas paboma Ne4 « Bvisignenue npucnocodienusi OpeaHusmos K GIUSHUIO PA3TUYHBIX
IKOJIO2UYECKUX (PaKmMopoey

Jlabopamopnas paboma Ne5 « Cocmaenenue cxem nepeHoca 6eujecmes u IHepeuLL»
Jlabopamopnas paboma Ne6 «Hccredosanue usmeHeHutl 8 IKOCUCMEMAX HA OUONIOSUHECKUX
MOOensaxy

Jlabopamopnas paboma Ne7 « Cocmasnenue cpagHumenbHou XapakmepucmuKk npupoOHbLX U
UCKYCCMBEHHBIX IKOCUCTEM CBOE MECIHOCUY

Tema 9. JDBououus 0uochepnbl U YeJI0BEK

B3rusapl, runoTessl ¥ TEOPUU O MPOUCXOKACHUH KU3HU. OpraHndecKuil MUp Kak
pe3yabTaT 3BomoH. COBpEeMEHHBIE MPEACTABIECHUSI O MIPOUCXOXKACHUN KU3HU. DBOIIOLUS
ouocdepsl. Yuenne B. 1. BepHaackoro o 6uochepe. ®yHKITUN KHUBOTO BEIIECTBA.
Buoreoxumuueckuit KpyroBopoT BEIIECTB U YHEPTeTHUECKUE TIPOIECChl B Orocdepe.



Mecto u poinb 4enoBeka B Onochepe. AHTPOIIOTEHHOE BO3IeHCTBIE Ha Onocdepy.
[Tonsitue o Hoocdepe. Hoocheproe mpinuienre. MexxayHapoIHbIC U HAITMOHAIbHBIC
IPOrpaMMbl 03/I0POBJICHUS IPUPOTHOMN CPEIIbI.

Jlabopamopnas paboma Ne 8 «Ananuz u oyenka nociedcmeautl 0esimenibHOCmu 4e08eKd 6
OKpyaHcarowell cpeoe u 2o0aNbHbIX IKOI0SULECKUX NPOOIeM U nymetl peueHUs».

3akjaoueHue
[ToBTOpeHME, 0000IIEHIE U CUCTEMATH3AIIMS H3yYSHHOIO0 MaTepraa
HToroBast KOHTpOJIbHAs paboTa

PacnpenesieHue 4acoB B TeueHHe Y4eOHOT0 rojaa
B 10 KJ1acce mo remam:

Paznen Kon-Bo yacor no
Tema porpamme
Beeoenue 4

Tema 1. Knemka 30

Tema 2. Pazmuodrcenue u uHOUGUOYAbHOE PA38UmUE 11

OpP2aHU3MO8

Tema 3. Ocroebl cenemuku 21
IToemopenue 2

Umozo 68

Pacnpeuenenne 4acCcoB 110 TEMaM B TCUCHHUC yqeﬁnoro roga

B 11 Kkiacce mo remam:

Paznen Koun-Bo yacos
Tema 10 TIPOTpaMMe
Tema 4. I'enemuxa uenosexa 3

Tema 5. Ocnosbl cenekyuu u GuOmMexHoI02UU 7

Tema 6.  Ocnoebl yuenus 06 360a10uuU 20

Tema 7. Aumponozenes 7

Tema 8. Ocnosbt IK0102UU 17

Tema 9. Deonrouus ouocghepovl u uenosex 12
3axnrouenue 2

umozo 68




KAJIEHIAPHO-TEMATHYECKOE IUVIAHHPOBAHHE YPOKOB I10 BHOJIOTHH
10 KIACC (68 YAC) JLP.-6

Hassanwue paznena. Kos-Bo yacos
Tema ypoka

XapakTepucTUKa OCHOBHBIX
BUJIOB Y4EOHOM NesTEIHLHOCTH

/3

Cpo
KU

BBenenne 4 ugac

1. Hcropus pa3Butus 6MOJIOTUU

2. Merosl OHOIOTMYECKUX
HCCIICIOBAHNH

3. OCHOBHBIE CBOMCTBA KU3HU.

4. YpOoBHM OpraHu3aluy KUBOI
MaTepHUH.
IIpos. paboma 1.

OOBSICHATH PO OMOJIOTHH B
(hopMUPOBAaHUH HAYYHOTO
MUPOBO33PEHHUSI, BKIIAL
OHOJIOTMYECKHUX TEOPHil B
(hopMHpOBaHHE COBPEMECHHOMN
€CTeCTBEHHOHAYYHOU

KapTUHBI MUpA. Y CTaHABIIMBATh
CBSI3U1 OMOJIOTUU C APYTUMHU
Haykamu. OnpenensThb

U MCTIOJIb30BaTh METO/IbI
MO3HAHUSA KUBOU MIPUPOIBI.
CobmtonaTh npaBuiia TEXHUKU
0e30MacHOCTH B KaOuHeTe
OHOJIOTUH, IPU POBEACHUU
1abopaTopHBIX padoT,
JKCKypcui. Beiienars
CYIIECTBEHHbBIE TTPU3HAKH KHBOM
IPUPOJIBI U OHOTIOTHYE-

CKHX CUCTEM (KJIETKH, OpraHu3Ma,
BUJ, SKocucTeM). OnpenensiTh
MPOIIECCHI,

MPOTEKAOUINE Ha PA3IUYHBIX
YPOBHSIX OpTraHU3aI[Uu KHUBOM
maTepuu. OOBACHATH
paznuuus U €IMHCTBO KUBOU U
HEXUBOU IPUPOIBL.
Hcnonws3oBath paznuyHble
UCTOYHHUKHU UHPOpMAIUH,
OIPEIEIIATh UX HANEKHOCTh

§lta
O1uII

§2

§3

§4

Tema 1. Kierka 30 uac

1. Meroas iuronoruu. Kiierounas
TEOpHUS.

2. XuMHYecKHil cocTaB KIeTKH. Bopaa
¥ MUHEPAIbHBIE BEIIECTBA KIETKH.

3. VYriaeBoasl U IUMUIEL.

4. benku. CtpoeHune

5. @OyHKIUU OEIKOB
Jlabopamopuas paboma Nel.
Axmusnocms ghepmenma kamanasvl 6
HCUBOMHDBIX U PACTNUMETbHBIX KIIETNKAX

XapakTepu3oBaTh COAECpKaHUE
KJIeTOUHOU Teopuu. OOBACHATH
BKJIAJ KJIETOYHOU

TeOopuu B GOPMUPOBAHUE
COBPEMEHHOM
€CTECTBEHHOHAYYHON KapTUHBI
MHPA;

BKJIAJ YUEHBIX —
HCCIIeIoBaTeNIed KIIETKU B
pa3BuUTHE OMOJIOTHYECKON HAYKH
[IpuBoaNTH MOKa3aTENLCTBA
(aprymMeHTanus) poJcTBa )KUBBIX

§5

§6.7,

§9.1

§11

§11




10.

HYKJ'IGI/IHOBI:IG KHCJIOTHI, UX
CTPOCHUC U 3HAYCHHUC.

11.

AT® u npyrue opraHuyeckue
COCIMHEHUSI KIJIETKU

12.

Ypok 000011eHUs U TTOIBEICHHS
HUTOTOB 10 TEME.

Temamuueckuii 3auem Nel
«Xumuueckuil cocmas Kiemxkuy».

13.

9. OCHOBHBIC YaCTH KJIETKH, UX
CTPOCHHUE U CBOKCTBA.
O06omouka, UTOIIIa3Ma, SAPO

Jlabopamopnas paboma Ne2.
ITnazmonus u 0eniazmonus 8 Kiemrax
Koxcuywl yka (¢ ucnoavzosanuem
yughposoii rabopamopuu)

14.

10.

MemMmOpaHHbIe OpraHOUIbI KIETKU

15.

11.

MemMmOpaHHbIe OpraHOUAbl KIETKU

16.

12.

HememOpanHbie opraHouabl KJIETKU

17.

13.

CxoxacTBa U pa3nuuus
JYKapUOTUYECKUX KIIETOK
JKUBOTHBIX, PACTCHHUI 1 IPHOOB.
Jlabopamopnas paboma Ne3.
Cmpoenue pacmumenvHoii, HCUGOMHOU,
2pubHOl U bAKMEPUATbHOU KIeMOK No0
MUKPOCKONOM (C UCHONIb308AHUEM
yughposotii nabopamopuu)

18.

14.

CX0ncTBO M pa3znuuus
IPOKAPUOTUYECKHX U
HYKAPHOTHYECKUX KIIETOK.

19.

15.

bakrepun kak npeacTaBUTeIn
IpoKapuoT. MIX posib B IpUpOJIE U B
JKU3HH YEI0BEKA.

20.

16.

Bupycsl u 6aktepuodaru kak
HEKJIeTouHast hopMa >KM3HHU.

21.

17.

VYpok 00001eHNsT 1 TOABEACHUS
HUTOT'OB II0 TEME.

Kontponbnas padota Nel
«CTpoeHHEe KIETKHY.

22.

18. OOMeH BewecTs U
NpeBpaIleHUe YHEPTUH B KIICTKE

23.

19.

DHepreTuveckuii 0OMeH B KIIETKE.

24.

20.

Tunel NMTaHUSA KIETKHU.
DOTOCHHTE3, XEMOCHHTE3.

25.

21.

Buocunres Oenka B KieTKe.
I'emeTnueckuii Koz,

OpraHHU3MOB

C UCIOJIb30BAHUEM I10JIOKECHUHI
KJIETOYHOU T€OpUHU

OOBACHATH POJIb
BOCIIPOM3BEICHUS U Mepeauu
HaCJIeICTBEHHON HH(POpMaIuu

B CYLIECTBOBAHUU U PA3BUTHH
KU3HU Ha 3emuie. Beiiensats
(hyH1aMeHTaTbHBIC

MPOIIECCHI B OMOIOTHYECKUX
cucTeMax — OOMEH BEIECTB U
uHpopmanuu, peaausanus
nH(popManuY B KIETKe. Beinensars
CYILIECTBEHHbIE MPU3HAKU
npoiecca

nenenus kinetku. [IpuBoautsb
J0Ka3aTeNbCTBa (apryMeHTaIlHs)
POJICTBA )KUBBIX

OpPTaHHU3MOB, UCIIOJIb3YS 3HAHUS O
redome. [IpencraBnare
WH(POPMAIIHIO B BUJIE
COOOIICHUH U TIpe3eHTAIUI

§12,
13

§13

I1oB.

§14,
15

§15,
16

§16

§17
(Tad
71.)

§19

§18

§18

§20

§21

§22

§23,
24,2

§26




26.

22. TpaHCKPHUILUSA U TPAHCISIHSL.
Jlabopamopnas paboma Ne4 Pewenue

Nun.




3a0ay Ha onpedenenue B
AMUHOKUCIIONIHOU 3 TeTp
noCc1e0068amenIbHOCmu nepeudHou
cmpyKkmypbvi benxa anu
27. 23. Perynsauust TpaHCKpUTIIIMK U §27
TpPaHCISLUH.
28. |24. Ypok 00001IeHHs 1 KOHTPOJIS
3HAHMM.
IIposepounas paboma 1.
29. 25. )Ku3HEHHBIN ITUKIT KICTKU §28
30. 26. Muro3, amMmHTO3 §29
Jlabopamopnas paboma NoS.
H3zyuenue ¢paz mumosa (c
ucnonv3oeanuem yughposoti
nabopamopuu).
31. 27. Meiios. §30
32. |28. Penienue 3a7a4 Ha ONPEICIICHIE
quciia XxpoMmocoM. [Ipos. paboma 2.
33. 29. Ypok 06001meHus 1
CHUCTEMaTU3allui 3HaHUMU.
34. |30. KonrponbsHas padora Ne2 o teme
«[Iportecchl )XU3HEIEATETHHOCTH
KIIETKU»
Tema 2. Pa3mHOKeHHe M HHAUBHIYAJIbHOE pa3BUTHE Oprann3mMoB — 11 yac.
35. 1. ®opmbl pa3MHOXKEHHUS BeiaenaTs cymecTBeHHbIE §31,
opranu3moB. becnonoe NPU3HAKU TPOIIECCOB 32
pa3MHOKEHUE Pa3MHOXKEHUS U
36. 2. TlomoBoe pa3sMHOKEHHE. OTJIOJIOTBOPEHMSI. §35
37. 3. Tamerorenes CpaBHuBaTh 1MOJI0BOE 1 Oecronoe | §36
38. 4. OmnonoTBOpeHHe Pa3MHOKEHHE U JIe1aTh BBIBOABL | (- o
Ha OCHOBE
CpaBHEHHS. Ma
39. 5. UYepenoBaHue MOKOJIEHUII B OGBACHSATD OTPULIATEIBHOE Cxe
KU3HCHHOM HHUKJIC OPraHU3MOB BIIMSIHHE AJIKOTOJIs, HUKOTUHA, Ma,
HapKOTUYECKUX BEIIECTB Tal1.
40. |6. Pemenue 3a1a4 Ha Yepe10BaHUE Ha pa3sBUTHC 3apOJIbIIIa UCI0BCKA, | §37
MMOKOJIEHUH B )KU3HEHHOM IIHKJIE IPUYHHBI HAPYIICHUI Pa3BUTHS
pacTeHui pa3HbIX OTAENOB. [Ipos. OpraHu3MOB.
paboma 3. CpaBHUBATH 3apOJIBIIIN YETOBEKA
41. 7. Owurorenes. Tunbl oHTorenesa | 1 APYTUX MIICKOIHTAOIIMX X §29
42. |8. DwmOpuorenes. Biusaue JICTIATD BBIBOJIBI HA §30
HAPKOTHUECKHX BEIIECTR Ha OCHOBE cpaBHeHUs. OLEHUBATh
SMOPHOHATHHOE PA3BHTHE YEIIOBCKA ITUYECKHE ACTIEKTHI IPUMEHEHHS
43. |9. IloctamOpuorenes. Perymsmms CTBOJIOBBIX §33
IPOIIECCOB OHTOTEHE3A. KJICTOK B ME/IHIUTHE.
44,110, Ypox o6o6menns u AHaIM3UpOBaTh U OICHUBATH $31,

CHCTeMaTH3allMy 3HaHUM II0 TEME.

OCJICBBIC 1 CMBICJIOBBIC

32




45.

11. KontponsHast padora Ne3 o teme
«Pa3MHOXEHHE U MHIUBHIyaIbHOE
pa3BUTHE OPTaHU3MOB »

YCTaAaHOBKH B CBOUX ,I[eﬁCTBPI'

AX U MOCTYIKAX MO OTHOMICHUIO K
CBOEMY 310POBEIO, TOCIEACTBUA
BIIUSHUSA




OOG0CHOBBIBaTh MEPHI
MPOGUITAKTUKHA BPETHBIX
IPUBBIYEK

Tema 3. OcHoBbl reneTuxku 21 gac.

46.

I/ICTOpI/IH Pa3BUTHA TCHCTUKH.

47.

MeTtobl 1 OCHOBHBIE TOHATHS
T€HETUKHU. Jlabopamophas paboma
No6. Uzyuenue chenomunos.

48.

MonoruOpuaHoe CKpeBaHue.
IIepBblil 1 BTOPOM 3aKOHBI
Meunens.

49.

CocraBiieHue IpOCTENIINX CXEM
CKpEIIMBaHUS

50.

AHaJ'II/I3I/IPYIOH_Iee CKPCIIMBAHUC.

51.

Pemenue reneTnyeckux 3aJa4 Ha
MOHOFI/I6pI/IIIHOG CKpCIIMBAaHHUC

52.

Meton poJI0CIOBHBIX

53.

JluruOpuHOe CKpEIUBaHue.
HezaBucumMoe HaciemoBaHue
npu3zHakoB. Tperuii 3akoH
Mengens.

54,

Pemenne renernyeckux 3aznad Ha
HE3aBUCHMOE HACJIEZJOBAaHUE
IPU3HAKOB

55.

10.

Pemenue renernueckux 3aaad Ha
HE3aBHCHMOE HACJIeI0BaHNE
MIPU3HAKOB

IIposepounas paboma 4.

56.

11.

CuenneHHOe HacleJOBaHuUE.
3akoH Moprasa.

57.

12.

Perienre reHeTnuecKux 3aaa4d Ha
AYTOCOMHOC CICIICHHOC
HaCJICJOBaHUC

58.

13.

I'eneTnka mona u Hacjaeg0BaHUE,
CIICTVICHHOE C TTOJIOM.

59.

14.

Penrenue reHeTnyecKux 3ajgad Ha
CIICTUICHHOE C TTOJIOM
HacjaegoBaHHe

60.

15.

B3auMopelicTBue T€HOB.
IIpos. paboma 3.

61.

16.

®opMbI UI3BMEHUYNUBOCTHU
OpPIraHH3MOB.

62.

17.

MoaudukanuoHHas u
OHTOTE€HETHUECKAs
N3MEHYUBOCTD.

XapakTepu3oBarhb
3aKOHOMEPHOCTHU HaCJEI0BAHMS,
ycTaHoBJIeHHBIE ['. MeHnenewm;
PacKpbIBaTh COJIEpKAHUE
XPOMOCOMHOM TEOpUHU
HACJIeICTBEHHOCTH, COBPEMEHHBIX
IIPE/ICTABICHUM O T'€HE U T€HOME,
3aKOHOMEPHOCTH U3MEHYHUBOCTH.
OmnuceiBath BKiax 1. Menpgens B
pa3BuTHE OMOJIOTHUYECKON HayKH,
YCTaHOBJICHHBIX UM
3aKOHOMEPHOCTEN B
(hopMupoBaHHE COBPEMEHHOMN
€CTECTBEHHOHAYYHON KapTHHBI
Mupa. CucreMaTu3nupoBaTh
UH(POPMALIUIO U TIPEJICTABIATH €€
B BUJICCOOOIICHU U
IIPE3EHTaLAMN.

[IpuBOoaUTH AOKA3aTENBCTBA
(apryMeHTaInoo) poaCcTBa KUBBIX
OpPraHU3MOB Ha OCHOBE
MOJIOKEHUW TEHETUKU. Y METh
NI0JIb30BaThCS] TEHETUYECKOU
TEPMUHOJIOTUEN

Y CUMBOJIMKOU. Pemrars
3JIEeMEHTapHbIE T€HEeTUYECKHE
3a/1aun.

CocTaBiaTh 351€MEHTapHbIE
CXEMBbI CKPEILIMBAHMUS.

BBISBISTS HCTOYHUKH MYTareHOB
B OKpY’KaIOILEH cpene
(xocBeHHO). [IpuBOIUTH IPUMEPHI
HACJIE/ICTBEHHBIX 3a00JIeBaHUI
yeJioBeKa, OOBSICHATD

MPUYUHBI UX BOBHUKHOBEHUS,
Ha3bIBaTh MEPHI MPODIITAKTHKH.
Henars kpaTtkue

COOOIIIEHNUS HAa OCHOBE
uHpopMalnu U3
JOTIOJTHATEITLHBIX UCTOYHUKOB O
JOCTHKEHMSIX MEIUIIMHCKOMN
TE€HETUKH

§38

§39

§40

3aJa
qu

Pon.
JIpEB

§41

§42

§45

1505010

TETp
aau

§43,
44

§46

§46




‘63. ‘ 18. T'eHoTunmueckas U3MEHUYUBOCTH §47,




64. | 19. IlpuuuHbl MyTauu §48
65. | 20. VYpok 0000IIeHNS U cUCTEMAT.

3HAHUH 110 TEME.
66. | 21. KonrtponbHas pabota Ned mo

teme «OCHOBBI TEHETUKIY

IToBTOpEeHne 2 4ac

67.

1. TloBTopenue u 0000IIEHHE H3YYEHHOT'O MaTepraa 3a Kypc

68.

2. KoHTponpHO0-00001manmil ypok 1o Kkypcy ouonoruu. ToroBoe TecCTUpoBaHue

KAJIEH/IAPHO-TEMATHYECKOE IVIAHUPOBAHHUE YPOKOB 110 BHOJIOT'HH

11 KJIACC (68 YACOB) JLP. - 12

Hasganue paznena. Kos-Bo yacos XapaktepucTuka OCHOBHBIX BUA0B | JI/3 | cpo
Tema ypoka yqe6HOﬁ ACATCIIBHOCTH KU
Tema 4. 'eneTuka yejioBeka - 34yac
1. |1. Meronxsl uccienoBanus Ha3spiBaTh Ipu4MHbI §49
TeHETUKH YeJIOBEKa HACJIEICTBEHHBIX U
2. | 2. T'eHeruka u 370pOBbE HEHACJIEICTBEHHBIX N3MEHEHMIA, §50
3. | 3. IIpobineMsl reHeTHYECKON BIISTHAS §51
6e30MaCHOCTH MYTareHOB Ha OpPraHu3M 4YeJIOBEeKa,
HACJIEICTBEHHBIX 3a00JI€BaHMIi,
MYTaLHM.
[Tonp30BaThCSI TEHETUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIUKOM.
Pemats 351eMeHTapHBIE
TeHETUYECKHUE 3aJauH.
Cucrematn3upoBath HHPOPMAIUIO
U TIPE/ICTABIIATH €€ B BUJIE
coo0IeHn i
Y IIPE3EHTalun
Tema 5. Cesiekuusi pacTeHuii, 6aKkTepuii ¥ MUKPOOPraHu3MoB — 7 yac
4. 1. Meronsl cenekuuu u Xapakrepusoarts Bkiaz H. 1. §64
OMOTEXHOJIOTUU Basuosa B pa3Butue
5. |2. Cenexuus pacTeHUi OMOJIOrMYECKON HAyKH. §65
BoiaensaTs cyiecTBeHHbIe
6. |3. Cenexuus >KMBOTHBIX H TIpUSHAKH Hporecca §66
HCKYCCTBEHHOT'0 0TOOpA.
7. |4. Cenexuusi MUKPOOPTaHU3MOB. C . §67
paBHHBATh €CTECTBEHHBIN 1
8. | 5. IlepcnekTuBbl OHOTEXHOIOTHH HCKYCCTBEHHBII 0TGOp | J1eNaTh §68
9. 7. Ypox 006001IeHNs ¥ TIOJBEICHUS | BHIBOBI HA OCHOBE

UTOTOB TI0 TEME.
Konrponbnas padora Nel

CpaBHEHUs. AHAJIU3UPOBATH U
OLIEHUBATh DYTHYECKUE aCIICKTHI
HEKOTOPBIX UCCIENOBAHUI

B 00JIaCTH OMOTEXHOIOTHHI

Tema 6. OcHoBbBI YueHusi 00 3Bosonuu 20 yac.




10.

1. PasButre »BOIOMMOHHBIX UICH.

11.| 2. 3BomounonHas teopus Y.
HapBuna.

12.| 3. CpoiicTBa ¥ KpUTEPUHU BHU]IA.
JI.P. Nel. Onucanue ocobeii 6uoa
no Mopgh. Kpumepuio.
IIpos. paboma 1

13.| 4. Ilomymnsiuust — 3eMeHTapHas
€IMHUIIA HBOJIOIHH.

14.| 5.Tenodonn nomynsnuu

15.| 6. ABmKyII#e CHIIBI 3BOJTIOIUH.
Poinb u3mMeHunBocTH B
HBOJIFOIIMOHHOM IIPOIIECCE.

16.| 7.Bbopnba 3a cymecTBOBaHUE.

17.| 8. EcTecTBeHHBI OTOOp U €ro
(hOopMBL.

18.| 9. Uzonsanus
IIposep. paboma 2.

19.| 10. BwugoobOpa3zoBanue

20.| 11. [oka3zaTeibCTBa HBOJIOLIUH.

21.| 12. Cucrema pacteHuil u
KUBOTHBIX — OTPKEHUE
HBOJIIOIIUU

22.| 13.  OcHOBHBIE 32aKOHOMEPHOCTHU
HBOJTIOIHH.

23.| 14.  OcHOBHBbIE HaNpaBJICHUS
HBOJIIOIHH.

24.| 15.  OcHoBHBIE apoMOp(} O3kl B
9BOJIFOLUU PACTCHUM.

25.| 16.  OcHoBHBIE apoMOpP(}O3HI B
9BOJIFOLUU PACTCHUM.

26.| 17.  OcHoBHBIE apoMOP(}O3HI B
HBOJIIOIIMU KUBOTHBIX.

27.| 18. OcHOBHBIE
apoMop(}o3bl B 3BOTIONUHU
KUBOTHBIX.

28.| 19. IIpucnocoOneHHOCTh

OPTaHWU3MOB KaK pe3yIbTarT
3BOJIIOIIVH.

JLp. Ne2. Buvisisnenue
npuUCnocobieHHOCMell OP2aHUIMO8
K cpede obumarus.

OnuceIBaTh pa3BUTHE
SBOJIFOLIMOHHBIX UAEH.
XapakTepu3oBaTh COJAEPKAHUE
3BOJIFOLIMOHHOM Teopuu Y.
HapBuna. OOBICHATH BKJIAJ
JBOJIFOLIMOHHON TEOPUH B
¢dbopMUpOBaHHE COBPEMEHHOM
€CTECTBEHHOHAYYHON KapTUHBI
mupa. [IpuBoauth

apryMeHTbI, TOATBEPK1AI0II1E
HBOJIFOLIMOHHBIE U3MEHEHUS B
YKUBOU MIpUpPOJIE.

BbiiensaTh cyliecTBeHHbIE
MIPU3HAKYU BUJIA, IPOLIECCOB
€CTECTBEHHOT0 0TOOpAa,
(dbopMupoBaHUs
MPUCTIOCOOJICHHOCTH, 00pa30BaHuUs
BH/JIOB.

OOBSACHATD TPUYHHBI SBOJIIOLIUH,
MU3MEHSEMOCTH BUOB.
IIpuBOOUTH NOKA3aTEIBCTBA
(aprymeHTaruio) poacTBa JKHBBIX
OpraHU3MOB Ha

OCHOBE MOJIOKEHU I
SBOJIIOLIMOHHOTO YYEHUS;
HEO0OXOIMMOCTH COXPaHEHHUS
MHOroo0pasust BuJ10B. ONUCHIBATH
ocobeil Bua o
MOP(OJIOrHUECKOMY KPUTEPHIO.
BbISBASTH U3MEHUHUBOCTH
OpPraHu3MOB, ITPUCIIOCOOICHUS
OpPraHU3MOB K Cpefie OOMTaHHUS.
BBISBIIATE OCHOBHBIE apOMOP(O3bI
B 3BOJIIOIIMU PACTCHUHN U
JKUBOTHBIX

OmnpenensTs TUIBI aJalTalluN
OpPraHU3MOB K cpeJie OOMTaHusl.

§52

§52

§53

§54

§55

§56

§57

§58

§59

§60

§61

§62

§63

§ol,
62
Kon
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§61,

Kon
ch

§o1,
62
Kon
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KOHC




29.

20.  Ypok 0600meHus u
MO/IBE/ICHUS] UTOTOB
Kontponbnas pabora Ne2 mo




Teme «OCHOBBI IBOOIIMOHHOTO
YUCHUSI»

Tema 7. AHTpomoreHe3 7 uac.

30. | 1. TlonoxeHue yemoBeka B Onpenenar MecTo 4yeaoBeKa B §69
CHCTEME XKUBOTHOTO MUpA. CHCTEME OPTraHHYECKOTO MUDA.

31. 2. T'umoTe3bl MPOUCXOKICHUS AprymeHTupoBaTh §69
YeJ0BeKa CBOIO TOUKY 3pEHHSI B XOZIC
JLp. Ne3. Ananuz u oyenka JIMCKYCCHU T10 00CYXKICHUIO
PA3MUHHBLX 2UNOmes poOJIEMBI IIPOUCX 0K ICHUS
NPOUCXOHCOCHUA UeNI06eKd. yenoBeka. Haxoaute nadopmarmio

32.|3. JBWXKyIIHME CHIIBI O IPOUCXOKJICHUH YEIIOBEKA B §70,
aHTPOIIOTEHE3a pa3sHBIX 72

33.|4. OcHOBHBIE CTagUH HCTOYHUKAX Y OLICHUBATh €€. §70,
a"TponoreHesa CocTaBiIATh CXEMYy 72

34. 5. OcHOBHbBIC CTANHN IIOCJIEIOBATEIbHBIX CTAUI §71

AHTPOIIOTeHe3a. BhISABIIATH
aHTPOIIOTEHE3a

35. 6. Pacel 1 uX MPOUCXOKICHHUE. ﬁBI/DKymHe CHJIBT AHTPOTIOTCHESa. §73

PUBOJHTH JOKA3aTEIIbCTBA TOTO,

36. 7. Ypok 0boOmenus 1 4TO Bee pachl UesIoBeKa OTHOCATCS | L1OB-
HOABCICHUSA HTOTOB. K ogiHOMY BHy. COOTHOCUTH TeM
Konrponbnas pabora Ne3 o OCOOEHHOCTH Pac C YCIOBUSAMU Bl
TEME «AHTPOTIOTCHE3) cpefibl, B KOTOPBIX OHM BO3HMKJIN

Tema 8. OcHoBbl 3kosioruu 19 yac

37.|1. Dxojorus Kak Hayka. OOBACHATH BIUSHUE §74

IKOJOTUYECKUX (HaKTOPOB Ha

38.|2. Dxonormueckue GpakTopsI OpraHM3Mbl. IIpHBOIATS §75,

CpeIBL. JIOKA3ATENbCTBA (apryMeHTaIHIo)
B3aUMOCBSI3€i OPraHU3MOB U

39. 3. Mecrooburanue u OKpYKAIOIIeii CPeIbl. §76
OKOIOTHHecKas HUIMA BBIABIATE MPHCIIOCOOIEHHS Y
/Lp.Ne 4 «Buissnenue OPTaHU3MOB K BIMSAHHIO
NPUCNOCOOIeHUs OP2AHUZMOB K PA3THLHBIX SKOJOTMHECKHX
GAUAHUIO pASTUIHBLX daxropos (1aboparopHas paboTa).
9IKONO2ULECKUX (hAKMOPO8» XapaKkTepH30BaTh COMEPKAHIE

40. 4. OcHOBHBbIE THUIIbI yuenns B. W BepHajckoro o §77
IKOJIOTHHCCKUX ouocdepe, ero BKIIa] B pa3BUTHE
B3aMMONICUCTBIH OMOJIOTUYECKON HAYKH.

41.15. KOHKYP@HVTHHe BoigensTe cyiiecTBeHHbIC §78
B3aUMOJICUCTBIA HPU3HAKK YKOCUCTEM, Ipoliecca
IIposep. paboma 3. KPYrOBOPOTa BEIIECTB U

42.16. Dxomoruueckas TIPEBPAIICHAI YHEPIUH B §79
XapaKTCPUCTHUKA MOIyIANNN sKOCcHCTEMax U Ouocdepe.

43.|7. JluHaMuKa HOMYJSIIUN OOGBACHATD TPUIHHBI §80

44.18. DKocuUCTEeMBI YCTOWYUBOCTH M CMEHBI

45.19. buoreonenossl. CTpykTypa akocucreM. [IpuBoauTH §81,

JIOKaSaTeHBCTBau(apFYMeHT%HI/IIO) §82
eIMHCTBA XMBOM U HEXKHUBOM




46.

10. BzanmocBsi3u OpraHu3MOB B
onoreorenose. [Iniessie nenu
U CeTH
JLp. Ne5 «Cocmasnenue cxem

HPUPOIBI C HCIIOJIB30BAaHUEM
3HaHWUH O KPYrOBOPOTE BEIICCTB.
VMeTb MoJIb30BaThCsI
OMOJIOTMYECKOI TEPMUHOJIOTHEN U

§83,
§84




neperHoca eewecme u YHepeuu)

CHUMBOJINKOH.

47.|11. DxomoruuecKue mMUpaMuIbl CocTaBiATh 2JIEeMEHTapHbIE CXeMBI | §85
IIposep. paboma 4. MepeHoca BeIeCTB U SHEPTUHU B
48. | 12. Dxonorudeckas CyKIeccus 9KOCUCTeMaX (LENH U CeTH §86
JLp. Ne6 «Hccnedosanue MUTaHUS).
uzMeHeHull 6 IKocucmemax Ha | BBIABJIATH aHTPOIIOTCHHBIE
OUOI02UYECKUX MOOCTXY U3MEHEHUS B OKOCUCTEMAX CBOEH
49, ArpoOHOoTeoIeHO3HbI. MECTHOCTH, U3MCHCHUS B §81
JLp. Ne T «Cocmasnenue IKOCHCTEMax Ha OMOJIOTHYECKUX
CPABHUMENILHOU XAPaAKMepUCMUKU Moensx (mabopatopHasi pabora).
NPUPOOHBIX U UCKYCCMBEHHBIX CpaBHHBATH MPUPOJIHBIC
IKOCUCTIEM CE0el MECTHOCIUY SKOCHUCTEMBI U arPO3IKOCUCTEMBI
50. | 13. Biusnue 3arps3HeHus Ha CBOEl MECTHOCTH U JIEIATh BBHIBOJBI §87
KHBBIC OPTaHW3MbI Ha OCHOBE CPABHEHUSL.
51.|14. OcHoBEbI panuoHaJIBHOI'O AHaﬂH?,HpQBaTI, U OLICHUBATh §88
NPUPOIOIIOJIb30BaAHUA r1100aabHbIC HKOJIOTHYECKHE
52.15. Ypok 0600uieHus 1 poOIIeMbI U IIYTH UX PELICHUS,
MOJIBEJICHUS] UTOTOB. MOCJIE/ICTBHSI COOCTBEHHOM
KonTponbnas padora Ne4 no JIESITEIIBHOCTH B OKPYXKAIOIICH
Teme «OCHOBBI 3KOJIOTUHY cpene; OMOIOrHYeCKYI0
nH(pOpMAIHIO 0 TII00ATBHBIX
AKOJIOTUYECKUX MpoOsIemMax,
MI0JIy4aeMYI0 U3 pPa3HbIX
MCTOYHUKOB; IIEJIEBBIE U
CMBICTIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUSIX U MOCTYIKaX IO
OTHOIIEHUIO K OKpPYKAIOIIEH cpere.
Tema 9. OBogawnus ouocdepsbl U YyedoBek 12 wyac
53. 1. T'unote3bl 0 NPOUCXOKIECHUH AHanM3upoBaTh U OLIEHUBATh §89
KU3HU. pa3IUYHbIE TUIIOTE3bI CYLTHOCTH
54.|2. CoBpeMeHHas runoresa KM3HH, TIPOMCXOXKIECHUS KUZHU §90
MIPOUCXOXKICHUS KU3HHU HA (;maboparopHast paboTa — MPOEKT).
3emute. ApryMeHTUpPOBAThH CBOIO TOUKY
55.|3. OcHoBHBbIE 3Talbl pa3BUTHUS 3pEHMS B XO/1€ JUCKYCCUH I10 §91
YKU3HU Ha 3emIie. 00CYXICHHUIO THUIIOTE3
56.|4. IlosiBneHue M ycloXKHEHHE CYHIIHOCTH ¥ IIPOUCX 0K ICHUS §91
MEPBOHAYAIBHBIX (HOPM KU3ZHU JKM3HU.
B Omocdepe. Br1aBUraThs rumnoTessl o
57.15. TeoxpoHosoruueckas Tabmuia BO3MOKHBIX IOCJICICTBUAX KOHC
JIeATEIbHOCTH YEJIOBEKA B -
58. 6. Hctopus pa3BUTHA KU3HU HA PKOCHCTEMAX. APryMEHTHPOBATS KOHC
Jene. CBOIO TOYKY 3pEHUS B XO1€ o
JIMCKYCCUH TI0 00CYXKICHUIO
59.|7. VYpoxk 06001IeHus U SKOJIOTHYECKHX MPOOTIEM. Ilos.
HOJBEACHUA HTOTOB ITO TEMC. O60cHOBBIBATH MpaBHiIa TeM
IIposep. paboma 5. MOBEJICHUS B IPUPOIHOM cpee Bl
60. 8. CocraB u QyHKIHH §92

ounocdeprl. Yuenne
B.1.Bepnaxnckoro o
ounocdepe.




61.

9. Pob XuBOrO BelIecTsa B




ABOTIOIIUHN Orochepbl

62.

10. MexaHHU3MBI YCTOHYHUBOCTH
ounocdepsl.

63.

11. AuTponorenHoe
BO37€elcTBUE HA Onochepy.
Hoocdepa. ['mobanbHbIC
9KOJIOTMYECKUE TIPOOIIEMBI.

JLp. Ne 8 «Ananus u oyenka
nocieocmeuil 0esimenbHOCmu
yenoeeka 6 okpycaroujeli cpeoe
U 2100a16bHBIX IKOJIOSUYECKUX
npobaem u nymeti peueHus».

Kon
CII

64.

12. Ypox o6obmieHus 1
IIOABEIECHUSA UTOTOB. 3aUeT
Kontponbnas padota Neb
o TemMe «IBOJIIOIHUS
onochepb»

§93

Pazaen

3akiaro4denue 2 yac

65.

1. OO0oO0wmenue 3HaHuil Mo
Teme: "OO01ast ounomorus”

66.

2. HWroroBoe TecTupoBaHUE TIO
teme: " O6mras 6uonorus”
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