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1.IIOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma pa3paboTaHa Ha OCHOBAHHMH MPUMEPHOU MPOTPaMMbl CPEIHErO (IIOJHOTO)
oOmero oOpazoBanusi 1o Owosnoruu (yriayOJEHHBIM) M aBTOPCKOW MPOrpamMMbl CPEIHETo
(momHOTO) O6MIIEro o6pasoBanus no Ouosoruu 10-11 xnacce! (yriayOaeHHbBIH ypOBEHb), aBTOPHI:
I''M. Jpmvmun, JI.B. Beiconikas, O.B. Cabmuna. M.: TIpocsemenue, 2020. —368c. [Iporpamma
pexomeHz0oBaHa MuHuctepcTBoM oOpa3oBaHus M Hayku P®, pazpaboTaHa B COOTBETCTBUU C
(benepaabHBIM KOMIIOHEHTOM TOCYIAapCTBEHHBIX 00II€00pa30BaTENbHBIX CTAH/IAPTOB CPEIHErO
(momHOTO) OOMmIEr0 OOpa3oBaHUs MO OWOJOTMM HA TNPOPUIBHOM YpPOBHE, TIOJHOCTBHIO
OTpaXkarolast Co/Iep>KaHue MPUMEPHOU TPOrPAMMBI.

Pabouast mporpamma cocraBiicHa Ha OCHOBE HOPMATHBHO-IIPABOBBIX IOKYMEHTOB
3akona P® «O6 obpazoBanum» Ne 273 ot 29.12.2013 r.

denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHaapTa 001Iero 00pa3oBaHus U HAYKH
Poccuiickoit deneparuu ot 17 nexadpst 2010 Ne 1897

@denepalibHbIl MepeyeHb Y4eOHUKOB, PEKOMEHIOBaHHBIX MUHUCTEPCTBOM OO0Opa3oBaHUS H
Haykun Poccuiickoit ®enepanuu K HCNONb30BAaHMIO B 00pa3oBaTENIbHOM Ipoliecce B
0011e00pa30BaTENbHBIX YUPEKACHUAX
ABTopckoil mporpammbl 1o Ouosornn ans 10-11 xmaccoB OVY. VYrmyGneHHBI YpOBEHb.
Astopsr:. buomorus I''M. demmmui, JI.B. Beiconkas, O.B. Cabnuna. M.: Ilpocsemenue, 2020.
—368c¢.), MOJIHOCTHIO OTpasKaroIias coaepxanne [[puMepHOii IPOTrPaMMBI.

[Iporpamma pazpaGoTaHa ¢ y4€TOM aKTyaJdbHBIX 3a7ay OOyuY€HHUsS, BOCIMTAHUS U Pa3BUTHUS

oOyuatontuxcs. [Iporpamma yduThIBaeT yCIOBHsI, HEOOXOIUMBIE ISl Pa3BUTUS JTUYHOCTHBIX U
MO3HABATENBHBIX KadecTB oOydaronuxcs. I[Iporpamma paccumtana Ha 204 yaca. B mporpamme
COJIEP’KUTCS MPUMEPHBIN NEepeyeHb J1TaO0OPATOPHBIX U MPAKTHUECKUX padOT, HE BCE U3 KOTOPHIX
00s3aTeNbHbl ISl BBITIOJHEHUS, MOXET BhIOpaTh U3 HUX Te, Ui NMPOBEACHUS KOTOPBIX €CThb
COOTBETCTBYIOIIME YCIOBHS B IIKOJIE.

B cucrteme ecrecTBeHHO-HAy4YHOTO OOpa30BaHMs OMOJIOTHS KaK Y4eOHBIM MpeaMeT 3aHUMAaeT
BOXHOE MECTO B (OPMHUPOBAHUM HAYYHOHM KApPTUHBI MHpaA, HKOJOTUYECKOTO CO3HAHUS,
LIEHHOCTHOTO OTHOILIEHUS K KUBOU MPHUPOJIE U YETOBEKY; COOCTBEHHOM MO3UIIMU MO0 OTHOIICHHUIO
K OuoJiornyeckoil nH(popManuu, NoIy4aeMon U3 pa3HbIX HCTOYHUKOB.

OcBoeHue nporpaMmbl 110 Ouojorun  00ecIeYnBaeT OBJIaACHUC OCHOBaMu yqe6Ho-
HCCIEI0BATEILCKOM ACATCIIbHOCTH, HAYYHBIMHU METOJAMH PCHICHUA PA3JIMYHBIX TCOPECTHUICCKUX
U ITPAaKTHUYCCKHUX 3aaa4.

W3ydenue Ouonoruu Ha MNpOQWIBHOM YPOBHE OPHEHTUPOBAHO Ha HOJTrOTOBKY K
nocueayoumemMy — npopeccHoOHaTbHOMY — O0Opa30BaHMIO,  pa3BUTHE  HMHIUBHIYalbHBIX
ciocoOHOCTeH, oOydaroumuxcsi myréM OoJiee TITyOOKOro, 4eM IpeaycMaTpuBaeTcs 0a30BbIM
YPOBHEM, OBJIa/ICHUS] OCHOBaMU OMOJIOTMH U METOJIaMH M3y4YEHUSI OPraHU4YeCKOTO MUpA.

I/IzyquHe OuoyiornK Ha HpO(i)I/IJ'IBHOM YPOBHE oOecreunBacT: MNPUMCHCHHUC MOJIYYCHHBIX
3HaHUN IS pelmieHud TMPAKTUYCCKUX U y‘le6HO'I/ICCJ'Ie,I[OBaTCJ'IBCKI/IX 3aa4, YMCHHUC
CUCTCMATU3UPOBATH u 0606H_[8.TB IMOJIYYCHHBIC 3HaHUWA, OBJIaACHUC OCHOBaMH
HCCIIeA0BaTEIbCKOM JACATCIIBHOCTH OMOJIOTHYECKOM HaIpaBJICHHOCTHU n rpaMOTHOI'O
O(pOpMJ]eHI/IH MOJIYYCHHBIX PE3YJIbTATOB.



W3ydenue npeamera Ha MNpo(UILHOM YpOBHE IMO3BOJISIET (HOPMUPOBATh y OOydarOmUXCs
YMEHHME  aHAJIM3UPOBaTh, IPOTHO3UPOBATH M OLIEHUBATH C NO3UIMM  SKOJIOIMYECKOMN
0€301IaCHOCTH MOCIIEACTBHS JEATEIIbHOCTH YEJI0BEKA B 3KOCHCTEMAX.

Ha mnpodunsHOM ypoBHe wu3ydyenue mnpeamera «buonorus» B yacTu (GOPMHPOBAHUA Y
oOyyaromuxcs Hay4yHOTO MHPOBO33PEHHUS, OCBOCHHUSI OOIICHAYyYHBIX METOJIOB, OCBOCHUS
MIPAaKTHUYECKOTO0 TNPHMEHEHUS HAy4dHbIX 3HAHUNM OCHOBAHO HA MEXIPEIMETHBIX CBA3SX C
npeaMeTaMu o0JacTell eCTECTBEHHBIX, MATEMATUYECKUX M T'YMaHUTAPHBIX HAYK.

OO0masi xapakTepucTHKA Y4e0HOT0 mMpeaMeTa

B cucreme ecTecTBEeHHO-HAyYHOTO OOpa30BaHMs OMOJIOTHS KaK Y4eOHBIM MpeaMeT 3aHUMaeT
BAKHOE MECTO B (POPMHUPOBAHUM: HAYYHOH KapTHUHBI MHpa; (PYHKIHOHAIbHOW TpaMOTHOCTH,
HE0OX0IMMOM JUIsl TOBCETHEBHOM JKU3HU; HABBIKOB 37J0POBOrO M OE30MAaCHOTO JJIsl YeJIOBEeKa U
OKpyXKarolllel cpeabl o0pas3a >KM3HU; HKOJOTHYECKOTO CO3HAHMS; LIEHHOCTHOIO OTHOILEHUS K
KUBOM MpHUPOJE U YEJIOBEKY; COOCTBEHHOM IO3MIMU IO OTHOIIEHUIO K OHOJOTrHYecKon
nH(popMalny, MOTy4aeMOl U3 pa3HbIX UCTOYHUKOB. M3ydueHne 6MoI0ruM co30a€T yCIoBUS JUIsS
(dbopMupoBaHHs Yy OOydarOIIUXCS HHTEIJIEKTYaJbHbIX, I'Pa)XJIaHCKUX, KOMMYHUKALMOHHBIX U
MH(OPMALMOHHBIX KOMITETEHIUH.

N3yuenue xypca «buosiorus» B cTapiieil NIkoJie HampaBjieHO Ha pelIeHHEe CIeIYIOMUX 3a4a4:

1) ¢popmupoBaHue cucTeMbl OMOJOTMYECKMX 3HAHHM KaKk KOMIIOHEHTa €CTECTBEHHO-Hay4HOU
KapTUHBI MUDA;

2) pa3BUTHE JIMYHOCTH OOYydYaIOMMXCSA, WX HMHTCUICKTyalbHOE MW  HPABCTBEHHOE
COBEpPILIEHCTBOBaHNE, (POPMHUPOBAHUE Yy HUX T'YMAHHUCTHUYECKUX OTHOUICHHH M 3KOJOTHYECKU
1eJIeCO00pPa3HOTO OBEICHHS B OBITY H TPYIOBOM JACATEIIEHOCTH;

3) BbIPaOOTKY IOHMMAaHHs OOIIECTBEHHOW NOTPEOHOCTH B PA3BUTUM OWOJIOTHH, a TaKKe
(dbopMupoBaHHE OTHOIICHHS K OWOJIOTHMH KaK BO3MOXHOH oOyacTh Oymymied NpakTH4ecKOi
JeSTEITbHOCTH.

Henau Ouonornyeckoro oOpa3oBaHHUs B cCTapliei MIKoie (GOPMYITHPYIOTCS Ha HECKOJbKHX
YPOBHSX: II100aNIbHOM, METAIPEIMETHOM, TUYHOCTHOM U MPEIMETHOM, Ha YPOBHE TpeOOBaHUI
K pe3yJibTaTaM OCBOEHUS COJICPKAHUS PEIMETHBIX TPOTPAMM.

I'moGanbHble 1€ OMOJIOTHYECKOr0 00pa30BaHUs SBISAIOTCA OOLUMMHU /17151 OCHOBHOM U cTapIien
LIKOJIBl M OTIPENIEIIAIOTCS COLMAIbHBIMU TPEOOBAHUSAMU, B TOM YHCJIE U3MEHEHUEM COLIUAJIbHOM
CUTyallUl Pa3BUTUS — POCTOM HH(POPMALMOHHBIX IEPErpy30K, M3MEHEHMEM Xapakrepa U
crocoOOB OOLIEHHMsI W COLMAIBHBIX B3aUMOACUCTBUN (00BEMBI M CIIOCOOBI MOTYyYEHHS
nHpOpMaIUK TOPOXKJIAIOT Psii 0COOEHHOCTEH pa3BUTHs COBPEMEHHBIX MOApocTKoB). Hanboee
IPOAYKTUBHBIMU JJISl PELIeHUs 3aJad pPa3BUTUS MOJPOCTKA SBISAIOTCS COLMOMOpalibHas |
MHTEJUIEKTYaJIbHas! B3POCIOCTb.

[Tomumo 3TOrO, rM0GANBHBIE LIETH GOPMYIUPYIOTCS C YUETOM paCCMOTPEHHs OMOJIOTHYECKOTO
o0pa3oBaHUs KaK KOMIIOHEHTa CHCTEMBbl OOpa30BaHUS B LEJIOM, I[O3TOMY OHH SIBJISIOTCS
HaunboJiee OOIMMH U COLMATIBHO 3HAYUMBIMHU.

C y‘-IéTOM BBINICHA3BaHHBIX IMOJXOI0B r00aIbHBIMU OCIIIMHA OHOJIOTHYECKOTO 06p8.30BaHI/I$I
SABJIAIOTCA:



conmajan3anusa 06yqa}oumxc;1 KaK BXOXIACHHC B MUP KYJIbTYPbl U COLUAJILHBIX OTHOI_LIGHI/II;'I,
oOecrieynBaroIee BKIIOYCHHE YYALTUXCS B Ty WIH UHYIO TPYIITY JUO0 OOMIHOCTh — HOCHUTEIS
e HOpM, LIEHHOCTEW, OpHEHTAalMl, OCBAaHMBAEMBIX B MpOIlECCE 3HAKOMCTBA C MHPOM YKHBOH
IIPUPOLBL;

NpuodIeHNne K TO3HABATENBbHON KyJIbTYpe KaK CHCTEME I[I03HABATENbHBIX  (HAYYHBIX)
IIEHHOCTEH, HAKOIUICHHBIX OOIIecCTBOM B cdepe Omonormdeckoid Hayku. I[lomumo 3toro,
Ouosornyeckoe 0OpazoBaHKe Ha CTapIICH CTYIIEHHU MPU3BAHO 00ECIICUNTH:

OPHEHTAIUI0 B CHCTEME 3THYECKUX HOPM M LIEHHOCTEN OTHOCHUTEIIBHO METOJOB, PE3YJIbTATOB U
JOCTUKEHUI COBPEMEHHOM OHMOJIOTMUECKO HAYKH;

pa3BUTHe M03HABATEIbHBIX KAUECTB JIMYHOCTH, B TOM YUCJIE  IO3HABATEIbHBIX MHTEPECOB K
M3YYEHHIO 00IMX OMOJIOTMUECKUX 3aKOHOMEPHOCTEN M CaMOMYy IIPOLIECCY HAYYHOTO TIO3HAHUS,

OBJIaJICHUEC y‘Ie6HO'HO3HaBaT€J'II)HBIMI/I U IECHHOCTHO-CMBICIIOBBIMHA KOMIICTCHTHOCTAMMU J1JIA
(¢hopMHpOBaHMS TMO3HABATEIBHOW M HPABCTBEHHOM KYJIbTYPbl, HAy4YHOTO MHPOBO33PEHHS, a
TaK)KE METOJIOJIOTHEH OMOJOTHYECKOTO OKCIIEPUMEHTa H  JJIEMEHTAPHBIMA  METOJIaMU
OMOJIOTHYECKHUX

(opMupoBaHMe SKOJOTUYECKOTO CO3HAHUS, IEHHOCTHOTO OTHOIIEHHS K >KHUBOM MPHUPOJE U
YeN0BEKY.

MecTo Kypca B yueOHOM IJIaHe.

Jlannas pabouas mporpamma paccuntana Ha 138 gaca: 10 xiacc - 70uacoB (2 yaca B HEJIeII0),
11 ximacc — 68yacoB (2 yaca B HEZICIIO), B COOTBETCTBUHU C Y4COHBIM TUTAHOM IITKOJIBL.

Kypcy 6uonoruu Ha cTyneHu cpegHero oouiero o0pa3oBaHus MPEAMIECTBYET Kypc OHOJIOruH,
BKJIIOUAIOLIUI 3JIEMEHTapHbIE CBeeHUA 00 OCHOBHBIX OHojiornyeckux oowvekrax. CoaepkaHue
Kypca OMOJIOTMM B OCHOBHOM IIIKOJIE CIYXHT OCHOBOW JIi M3y4eHHUS OOIIMX OMOJIOIMYECKUX
3aKOHOMEPHOCTEH, Teopui, 3aKOHOB, THIIOTe3 B CTapIliei IIKoJie, rae oco0oe 3HaueHue
MPHOOPETAIOT MUPOBO33PEHYECKUE, TEOPETUYECKUE TTOHSATHUSI.

Takum obpazom, coaepkaHue Kypca OMOJOTMU B CTapiieid IKoje 0ojee MOJIHO PacKphIBaeT
oOmrue OMOJIOTHUYECKUE 3aKOHOMEPHOCTHU, MPOSBISAIONIMECS HAa Pa3HbIX YPOBHSIX OpraHU3aluu
SKUBOU MPUPOBL.

2.PE3YJIbTATBI OCBOEHUSA KYPCA BUOJIOT' U

JlesTenbHOCTh 00pa30BaTENFHOTO YUpEKACHUs 00IIero oopa3oBanus B 00y4eHHH OMOJIOTHH B
cpenHeil (MOJHOM) INKOJIE MOJDKHA OBITH HampaBlieHa Ha JOCTH)KEHHE OOydYaroIUMHCS
CIIETYFOLITHX

JIUYHOCTHBIX PE3yjJbTaToOB:

1) peam3anun I3THUYCCKUX YCTAHOBOK II0 OTHOUICHUIO K OMOJIOTNYECKUM OTKPBITUSAM,
HUCCIICAOBAHUAM U UX PE3YJIbTATaM,

2) IIpHU3HAHUA BBICOKOM IIEHHOCTH >KH3HHM BO BCEX €€ MMPOABJIICHUAX, 3J0POBbA CBOCI'O U APYIUX
J'IIO,Z[GIZ, peaim3aliu YCTAaHOBOK 3I0pOBOI0 06pa3a KHN3HH,
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3) chopMHUPOBAaHHOCTH TMO3HABATEIBHBIX MOTHBOB, HANpPABICHHBIX HA IOJYYEHHE HOBOTO
3HaHUS B 00JacTh OWOJIOTMM B CBs3M C Oyaymied npodeccHOHANbHOW JesSTeIbHOCThIO WIIH
ObITOBBIMH  TpoOJIeMaMH, CBSI3aHHBIMH C  COXPAaHEHHMEM COOCTBEHHOTO 3/I0pPOBBbSI U
9KOJIOTMYECKOM 6€30aCHOCTH.

MeTanpeaMeTHBIMH Pe3yJIbTATAMH OCBOCHHUS BBIITYCKHUKAMH CTapliel IIKOJIbI 0a30BOTo
Kypca OMOJIOTHH SIBIISTFOTCSL:

1) oBimaseHue COCTABIAIOIIMMU MCCIEJOBATEIBCKOM M IPOCKTHOM  JEATENbHOCTH, BKIHOYAs
YMEHUSI BHUJIETh NpPOOJEMy, CTaBUTh BOIIPOCHI, BBbIJIBUraThb TUIOTE3bl, /1aBaTh OIpPEAEICHUS
MOHATHUAM, KIacCU(UIIMPOBaTh, HAONIONATh, MPOBOIUTH AKCIIEPHUMEHTHI, JIENaTh BBIBOJIBI U
3aKJIIOUEHUS, CTPYKTYpUPOBATh MaTepual, 0ObACHATh, JOKa3bIBaTh, 3aIUIATh CBOU UJIEH;

2) ymeHus paboTath C pa3HbIMM HMCTOYHUKAMH OHOJIOTMYECKOW HWH(OpMalUU: HAXOIUTh
OMOJIOTUUECKYI0 HMHGOPMAIMI0O B PA3JIMYHBIX HMCTOYHHUKAX (TEKCTe Y4YeOHHKA, Hay4HO-
MONYJISIPHOM JIUTEeparype, OWOJIOrMYECKHUX CJOBapsX M CIpPaBOYHMKAX), aHaJIU3UPOBATH U
OIIeHMBaTh HH(OPMAILINIO, TPE0OPa30BbIBaTh HHPOPMALIMIO U3 OJHON (POPMBI B IpYT'YIO;

3) cnocoOHOCTH BHIOMPATH LIE€JIEBBIE M CMBICIOBBIE YCTAHOBKM B CBOUX JEHCTBHUSX U MOCTYIKaX
10 OTHOIIIEHUIO K KUBOW MPUPOJIE, CBOEMY 3I0POBBIO U 3I0POBBIO OKPYKAIOIIHX;

4) yMeHus aieKBaTHO MCHOJIb30BaTh PEUEBbIE CPEICTBA JJISl TMCKYCCHHM M apryMEHTAlluu CBOEH
MTO3UIINH, CPABHUBATh PA3HBIE TOUKU 3PEHMS, APTYMEHTUPOBATH CBOKO TOUKY 3PEHU I, OTCTANBAaTh
CBOIO ITO3ULHIO.

IIpenMeTHBIMU pe3yJbTaTAMH OCBOCHHS BBITYCKHUKAMHU CTapIIed IIKOJBI Kypca OHOJIOTHH
0a30BOTO YPOBHSI SBJISIOTCS:

B no3HaBareJbHOM  (MHTEJJIEKTYaJIbHOU)  cdepe:  XapakTEpUCTHKA  COJEPHKAHUS
OMOJIOTUYECKUX TeOpui (KJIeTouHasi, BOJIIOLMOHHAS Teopus JlapBuHa); yuenus BepHanackoro o
ouocdepe; 3aKkoHOB MeH1elIs1, 3aKOHOMEPHOCTEH N3MEHUMBOCTH; BKJIa/la BBIJAIOIINXCS YUEHBIX
B pa3BUTHE OMOJOTMYECKOW HAYKH;, BBIJICJICHUE CYIIECTBCHHBIX MPH3HAKOB OHOJOTHYECKHX
O00BEKTOB (KJIETOK: PACTHTEIbHBIX M JKUBOTHBIX, JOSJCPHBIX U SJACPHBIX, IOJIOBBIX H
COMAaTHYECKUX; OPraHU3MOB: OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX; BHJIOB, 3KOCHCTEM,
ouocdepsl) U mporeccoB (0OMEH BEIIECTB, PA3MHOXKEHUE, JICJICHUE KIETKH, OIUIOJAO0TBOPCHHUE,
JICWCTBUE HMCKYCCTBEHHOTO M €CTECTBEHHOTO OTOOpPOB, (POPMHUPOBAHHE IMPHCIIOCOOICHHOCTH,
o0Opa3oBaHue BHUJIOB, KPYrOBOPOT BEIIECTB M TPEBPALICHHUS D3HEPIrHM B DKOCHCTEMax U
ouoctepe); oObsiCHEHHE POTU OMOJOTHU B (HOPMUPOBAHUH HAYYHOT'O MHUPOBO33PEHHUS; BKIa1a
OMOJIOTUYECKUX TECOPHil B ((OPMUPOBAHHUE COBPEMEHHOW €CTECTBECHHO-HAYYHOW KapTHHBI MUPA;
OTPUIATENILHOTO BIUSHUS aJKOTOJsl, HUKOTHHA, HApPKOTHMYECKUX BEIIECTB Ha pa3BUTHE
YeloBeKa; BIMSHUS MYTareHOB Ha OpraHu3M YeJOBEeKa, JKOJOTMYeCKUX (HaKTOpPOB Ha
OpPraHW3Mbl, MPUYHH 3BOJIOLWH, W3MEHSIEMOCTH BHUJOB, HApYyIICHUIH pPa3BUTHS OPraHU3MOB,
HACJIEJICTBEHHBIX 3a00JI€BaHMM, MyTaluii, YCTOMYMBOCTU U CMEHBI DKOCHCTEM; IPUBEACHUE
JI0Ka3aTeNbCTB (apryMeHTAIusl) €IWHCTBA JKMBOW W HEKUBOM MPUPOIBI, POJCTBA KHUBBIX
OpPraHW3MOB; B3aMMOCBS3€ OPraHU3MOB M OKPY>KaIOIIEH Cpellbl; HEOOXOAUMOCTH COXPAHEHUS
MHOT000pa3usi BUJIOB; YMEHHE TOJIb30BAThCS OMOJIOTUYECKON TEPMUHOJIOTUEH U CUMBOJMKOI;
pelIeHne DIEMEHTApHBIX OWOJOTHMYECKHUX 3a7ad; COCTaBIICHUE AIIEMEHTAPHBIX CXEM
CKpEIIMBAHUS U CXEeM TepeHOoCca BEIIECTB U SHEPTUU B IKOCHCTEMax (IIeTH MUTAaHMsI); OMTMCAaHUE
oco0eil BUI0B 110 MOP(OTOrHUecKOMy KPUTEPHIO; BBISBICHUE N3MEHYUBOCTH, PUCTIOCOOICHUN
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OpraHu3MOB K cpejie OOuTaHUsA, UCTOYHUKOB MYTareHOB B OKpyXarollel cpeae (KOCBEHHO),
AHTPOIIOTE€HHBIX U3MEHEHUN B DKOCHCTEMAX CBOEH MECTHOCTH; U3MEHEHUW B SKOCHUCTEMAX Ha
OMOJIOTUYECKUX MOJETSAX; CpPaBHEHHUE OWOJIOTHYECKUX OOBEKTOB (XMMHUYECKHH COCTaB Tell
KUBOW U HEKUBOW IMPHUPOJIbI, 3apOJIbIIIA YEIOBEKAa W JPYTUX MIIEKOTUTAIOLIUX, MPUPOIHbBIC
OKOCHUCTEMbl U  arpodKOCHCTEMBl CBOEH MECTHOCTH), TpPOLECCOB (€CTECTBEHHBIH U
HCKYCCTBEHHBIM OTOOpPHI, MOJIOBOE M O€CIiosioe pa3MHOXKEHHE) U (HOPMYIMPOBKa BBHIBOJIOB Ha
OCHOBE CPaBHEHHMSL.

B 1eHHOCTHO-OPHEHTALMOHHOM cdepe: aHAIM3 M OLEHKA PA3JIMYHBIX T'MIIOTE3 CYIIHOCTH
KU3HH, IPOUCXOXKJICHUE YEJIOBEKa M BO3HUKHOBEHHUE KM3HU, IJI00aJIbHBIX SKOJIOIMYECKUX
npoOsieM ¥ IMyTed WX pelIeHHs, MOCIEICTBUI COOCTBEHHON MAEATEIIFHOCTH B OKpYXKAromlen
cpene; 6uonoruvyeckoi MHGoOpMaIum, MoIy4aeMol U3 pa3HbIX UCTOYHHMKOB; OLEHKA ITUYECKUX
aCleKTOB HEKOTOpPBIX HCCJIEeNOBaHUM B  00nacTtu OMOTEXHONOTUN  (KJIOHHPOBAHMUE,
UCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIpPaBICHHOE H3MEHEHHe reHoma). B cdepe Tpynosoi
NEeSTeNbHOCTH:  OBJIAJICHUE  yMEHUSMHU M  HaBbIKAMU  IIOCTAHOBKM  OMOJIOTMYECKHX
SKCIEPUMEHTOB M OOBSICHEHHS HX pe3yiabTatoB. B cdepe ¢usnueckoir nesTenbHOCTH:
000CHOBaHME U COOIIO/IeHUE Mep MPO(DUIAKTUKN BUPYCHBIX 3a00JIeBaHUM, BPEAHBIX MPUBBIUYEK
(KypeHue, ynotpebiaeHue aakoroisi, HApKOMaHMsl); IPaBUJI IOBEICHUS B OKPYKalollel cpene.

BrinyckHUK HA NPOQUIBHOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYHTHCSH:

OpPraHMu30BBIBATE W MPOBOJUTH HWHAUBUAYAJIBHYIO MCCICAOBATCIIBCKYIO ACATCIBHOCTE 11O
Onosornu (Win pa3padaTbIiBaTh WHAWBUAYAJIBHBIN MPOEKT): BBIIBUTATh TUTIOTE3bI, INIAHUPOBATH
paboty, oTOMpaTh ® MpeoOpa3oBBIBATH HEOOXOAMMYIO  HWH(OpMaNKIO, MPOBOAUTH
AKCTIEPUMEHTHI, HHTEPIPETUPOBATh PE3YJIbTaThl, JelaTh BBIBOJBl Ha OCHOBE IOJyYCHHBIX
pe3yabTaTOB, MPEICTABIATh MPOAYKT CBOMX HCCICIOBAHUN;IPOTHO3UPOBATh TOCIEACTBHS
COOCTBEHHBIX MCCJICIOBAHNHN C YYETOM 3THYECKUX HOPM U SKOJIOTUIECKUX TPEOOBAHMUIA,

BBIICIATE CYIICCTBCHHBIC 0COOEHHOCTH KU3HEHHBIX IOHKJIOB HpCHCTaBHTCHefI Pa3HBIX OTACIIOB
paCTeHI/Iﬁ " THUIIOB >KMBOTHBIX; I/I306pa)I(aTB IUKJIBI pa3BUTHA B BUJAC CXEM,

AHAJIIM3UPOBATE W  HUCIOJB30BaTb B PCHICHUH yLIe6HBIX N HCCIICOOBATCIbCKHUX 3aaad
I/IH(bOpMaI_[I/IIO O COBPEMCHHBIX HUCCIIEA0OBAaHUAX B 6I/IOJ'IOFI/II/I, MCIUIIMHE U DKOJIOTHH,

APTYMCHTUPOBATDH HCO6XOI[I/IMOCTB CHUHTE3a CCTCCTBCHHO-HAYYHOTO U COLHHUOTI'YMAHUTAPHOI'O
3HAHUA B 3IOXY HH(i)OpMaHHOHHOfI OUBHJIM3AallUH,

MOJICTUPOBATh M3MEHEHHE OJKOCHCTEM IO BIMSHHEM pa3IMYHBIX Tpynn  (akTopoB
OKpY)KalOIIeH Ccpelibl; — BBISBIATH B MIPOIIECCE MCCIEN0BATEIBCKON NEATEIFHOCTH TOCIEACTBHS
aHTPOTIOT€HHOT'0 BO3/AEHCTBHS Ha SKOCUCTEMBI CBOETO PErHOHA, MpeylaraTth CocoObl CHUKEHUS
aHTPOTIOT€HHOT'0 BO3JICHCTBUS Ha SKOCUCTEMBI; — HCIIOJIb30BaTh MPHUOOPETEHHBIE KOMITETCHIIUU
B TPaKTHYECKOM JEATENIbHOCTH U TOBCEJTHEBHOM IKU3HH, JUIs TNPUOOPETEHHs OIbITa
JeATeIbHOCTH, MPEeIeCTBYIONIEH MPoPecCHOHATIbHOM, B OCHOBE KOTOPOH JIEXKUT OHOJIOTHs Kak
y4eOHBIH Mpenmer.

3.COJAEP KXAHUE YUEBHOI'O ITIPEJIMETA
10 kaace
(70 u, 2 u B HeneJ1I0)
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Bgenenue (3 1)

buosorus kak Hayka. buonornyeckue JUCHUIIMHBL, UX CBA3U C APYTMMHU HayKaMu. EnquHCTBO
#&UBOro. OCHOBHBIE CBOWMCTBA JKHUBBIX OPraHU3MOB. YPOBHU OpraHM3allMd >KUBOW MaTEpHU.
Merto1bl TO3HAHUS KUBOU HPUPOIBI.

Jlabopamopmuvie u npakmuyeckue padomaul

Ip.p. Nel «Ananu3 uHGOpMAIIUU 0 HOBEHITUX JOCTHKECHISIX Ononorun B CMIN»
Jemoncmpayuu

Cxembl W TaONMMIBI, WUIFOCTPUPYIONIME: TOHATHE OWOJIOTUYECKUX CHUCTEM; YPOBHHU
OpraHU3aIy )KUBOW IIPUPOJIbI; METOIbI IIO3HAHUS KUBOM IPUPOJIBIL.

MouiekyJibl 1 kjaeTkH (17 1)

Hutonoruss — Hayka o kiuerke. Mcropusa wusydenuss kietkd. Kiietounas teopwus.
Mmuoroo6pa3ue GopM U pa3MepoB KIETOK B 3aBUCUMOCTH OT uX (QyHkiui. Kierka kax
nenocTHas cucrema. [IpokapuoTsl M SykapuOTbl. MeToabl M3YYEHHsI KIETKH. XUMHUYECKHU
COCTaB KJETKH. Makpo- U MUKpPO3JIeMeHThl. POJIb HOHOB B KJETKE W opraHu3Me. Poiab BOJbI.
l'unpodunbheie U ruapodoOHbIe MoJiekynbl. buomonumepsl. PerynspHble U HeperyispHbie
nonuMepsl.  CtpoeHue OenkoB. AMHHOKHCIOTHL. [lenTuaHas cBsi3b. YpPOBHH OpraHU3alluu
OenkoBo¥ MoJeKynbl. buonorndyeckue GyHkImu OenkoB. YTieBoasl. MoHOcaxapubsl: pubo3a,
ne3okcupu0o3a, rioko3a. Jlucaxapuapl: caxaposa, Jjakrto3a. I[lommcaxapuuel: Kpaxmad,
[JIMKOTEH, LIEeJI0103a, XUTUH. DyHKIMK yrineBoaoB. Jlnnuael. XuMuyeckoe CTPOCHHE JIUITHIOB.
Hacplimiennble 1 HEHACHIIIEHHBIE KUPHbIE KUCIOTHI. JKupbl, BockH, (pocdomaunuasl. OyHKINUN
munuaoB. HyknenHoBble KuCAOTBI. CTpO€HUE HYKIEMHOBBIX KHCIOT. THIBI HYKIEHMHOBBIX
KUCHOT. DYyHKIMHU HYKJIEMHOBBIX KUCIOT. AT®, Makposprudyeckue cBsa3u. «Malible MOJIEKYJIbI»
U UX POJIb B OOMEHHBIX Mpolieccax.

Jlabopamopnwie u npaxmuyeckue padoomovt

JLp. Ne 1 «YcTpoiicTBO CBETOBBIX MUKPOCKOIOB M TEXHMKA MUKPOCKOTIMPOBAHUS
JLp. Ne2 «Karanutudeckass akTHBHOCTh (DEPMEHTOB B )KHBBIX TKAHIX»

JL.p. Ne3 «IIpuuunHsl neHaTypaius OeIKOB Ha MPUMEPE SIMYHOTO OeIKay

JL.p. Ne4 «Ob6HapyxeHre OMOTIOTUMEPOB B OMOIOTHUECKUX 00BEKTaX)»
Hemoncmpayuu

CxemMbl U TaONMUIBI, WIUTIOCTPUPYIOIINE: SIEMEHTHBIH COCTaB KJIETKH, CTPOCHHE MOJIEKYI
BOJIbI; MOJIEKYN YITIEBOAOB, TUNUAOB, 6enkoB, Mosekyn /JJHK, PHK u AT®; crpoenue kineTox
JKUBOTHBIX M PAaCTEHUM, MPOKAPUOTHUYECKOW M 3YKAPUOTHUYECKOM KIIETOK. [IpocTpaHcTBEHHas
Mojenb MoJiekynsl JJHK.

Kierounbie cTpykTypbl 1 X QyHKIuH (7 9)

buonornyeckne MemOpanbl. CrpoeHne u  (QYHKIMM IUIa3MaTHYeCKOH  MeMOpaHBI.
MemOpannble opraHe/uibl. Sapo. BakyomnspHas cucrema kiaeTkd. MutoxoHapuu. IlmacTuisl
OmnopHo-BUraresbHas cucrema kieTku. Pubocomsl. Knetounsie BKIOUeHHMS.
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Jlabopamopnvie u npakmuueckue paoomaot

JLp.Ne5 «OcoOEHHOCTH CTPOCHHUS KIETOK NPOKapuoT M dykapuoT. KileTku pacteHuil,
KUBOTHBIX, OaKTEepHii U TPHOOBY

Jemoncmpayuu

CxeMbl U TaOIUIBI, WLTIOCTPUPYIOIIUE: CTPOCHHUE IUIa3MaTHYECKOH MeMOpaHbl, CTPOCHUE
KJIETOK JKMBOTHBIX M PACTEHUM, IPOKAPUOTUYECKON U DYKAPUOTUYECKOM KIIETOK. /[nHamuueckoe
nocobue «CTpoeHHEe KICTKNY.

Obecneuenue KjeTok YHeprueii (7 4)

OOMmeH BelecTB W MpeBpalleHus: dHepruu B kierke. [lonsrus merabonnsma, aHabosn3ma,
kartabonusma. VICTOYHMKM SHEprum JUisi KUBBIX OPraHU3MOB. ABTOTPO(BI U TETEPOTPOPHI.
@duKkcanus SHEPTrUM COJIHEYHOTO CBETa pacTeHWsAMHU. Xiopodwmui. CTpoeHHe XJoporuacra.
®orocunre3. CperoBas ¢aza Qorocunresa. dortonns Boabl. TemHOBas ¢aza (PoToCHUHTE3A.
Xemocunres. Ponbp xemocunTesupyroumx Oakrepuilt Ha 3emie. Pacuiernsienue mosiMcaxapuaoB
— KpaxmaJla U TJIMKOreHa. AHa’poOHOE pacUIelIeHHE TJIFOKO3bI. [Mukn Kpeoca.
OxucnurensHoe dhochoprmpoBanue. Posb kuciopoaa. A3poOsl 1 aHaIPOOEI.

Jlabopamopnsie u npaxmuyeckue padoomot

IIp.p. Ne2 «CpaBHeHue nporieccoB (HOTOCHHTE3a U XEMOCHUHTE3a»
[Ip.p. Ne3 «CpaBHeHue mpo1eccoB OPOKEHUS U JBIXaHUSDY
emoncmpayuu

Cxembl U TabIUIBI, WUTIOCTPUPYIOIINE: OOMEH BELIECTB M MPEBPAILCHUs YHEPTUH B KIIETKE;
CTpOEHHE XJIOPOIIacTa; mpouecc (OTOCUHTE3a; CTPOCHHE MUTOXOHIPUH; ITPOLIECC XEMOCUHTE3A.
Brigenenue kucnopoa BOIOpOCHIAMHU (B aKkBapuyMe) Ha CBETY.

HacaencrBennasi unopmanms u peajm3anus ee B kierke (14 v)

benku — ocHOBa cHenu(pUYHOCTH KIETOK W OpraHu3MoB. ['eHermyeckas HHOpMAIIHSL.
MatpuvHblid NPUHIKI CUHTe3a Oenka. TpaHckpumnuus. ['eHETHYECKUH KO W €ro CBOMCTBA.
Tpauncnoptusie PHK. buocunres OGenka. Perymsiius TpaHCKpHUIIMKM U TPAHCISLUU. YABOCHHE
JHK. TIlpunnuner pemnukauud. Ocobennoctu pernumkanuu JIHK sykapuor. Temomepasa.
CoBpeMeHHbIE TPEACTaBICHHUS O CTpoeHUU reHoB. ['eHoM. Crpoenune xpomocom. ['eHHas
unxeHepus. Ctpoenue BupycoB. PasmHoxkeHue BUpycoB. Bupyc ummyHoneduimra yenoBeka.
OO0paTHas TpaHCKPHUIIIIHSL.

Hemoncmpayuu

CxeMbl M TaOmUIBl, WJUIIOCTPUPYIOIIME: MPOLECC pPEIIMKAlMKM; T'eHETHYEeCKUH KOJI;
OuocuHTe3 OenKa; peryiasiui0 TPAaHCKPUIILUU Yy TPOKApUOT; CTPOEHHE BHpYca; CTPOCHUE
XpoMocoMBl. JlnHamuueckast MoJieIb CUHTe3a Oenka Ha pudocome.

NupuBuayajibHoe pa3BuTHE M Pa3MHOKEeHHEe OPraHu3Mos (15 4)



JleneHue KIETOK Mpo- M 3yKapuoT. JKU3HEHHBIH UK KIETKH (MHTepdaza U Muto3). dasbl
MHUTO3a. ['OMOJIOTMYHBIE M HErOMOJIOTMYHBIE XpOoMOcoMbl. AmuTo3. Ilepuonsl oHTOreHesa.
PazButue 3apopgpima >kuBOTHBIX. JuddepennupoBka KkieTok. OMOpHOTeHE3 pacTeHUil.
[TocTamMOpHrOHaIbHOE PAa3BUTHE KUBOTHBIX U pacTeHUH. AnonTo3. MHOTOKJIETOUHBIA OpraHu3M
Kak eauHas cucrema. CTBOJIOBbIE KJIETKU. Perenepanus. B3aumoeiicTBue KIE€TOK B OpraHu3Me.
Kontpons nenoctHoctn opranmsma. Mmmynuter. Meito3. Ompenenenue mnoja y KUBOTHBIX.
[lomoBoe wm Oecmnonoe pasmHOkeHune. ComaTWdeckue W TIOJOBbIe KJIETKH. YepemoBaHue
raryloOuIHOM W JUIJIOUIHOM cTaauii B sku3HeHHOM 1ukie. [laprenorene3. OOpa3oBanue
IOJIOBBIX KJIETOK Y JKUBOTHBIX M pacTeHUH. OII0JOTBOPEHUE Y KUBOTHBIX U PACTEHU.

Jlabopamopmuvie u npakmuyeckue padomaul

JLp. Ne 6 «3yuenne mopdonorun xpomocom miilekonutaromux. Kapuotumny
JLp. Ne.7 «3ydenne a3z MUTO3a B KIETKAX KOPEIIKA JIyKa»

[Ip.p. Ne4 «CpaBHeHue po1IecCOB MUTO3a U MEH03a»

[Ip.p. Ne5 «CpaBHeHue mpo1eccoB MOJIOBOTO U OECTIONIOTO PA3MHOKEHHS

[Ip.p. Ne6 «CpaBHeHHE MNpPOLECCOB PA3BUTHS MOJOBBIX KJIETOK Yy PACTEHUM M >KUBOTHBIX.
CrpoeHure NOoJOBBIX KIETOK»

[Ip.p. Ne 7 «CpaBHEHME TPOLIECCOB OIJIOIOTBOPEHHUSI Y IBETKOBBIX PACTEHUH U TO3BOHOYHBIX)
emoncmpayuu

CxeMbl ¥ TabIUIIbI, WILTIOCTPUPYIONINE: CTPOCHUE TKAaHEH PacCTEeHUH W KUBOTHBIX; CIIOCOOBI
0ecroJIoro pa3MHOXEHUS; OIUIOJIOTBOPEHUE Y PACTEHWM M JKUBOTHBIX, CTaIuU DPAa3BUTHS
3apOo/IbIla MO3BOHOYHOTO KMBOTHOTO; TMTOCTAMOPHUOHATILHOE pa3BHUTHE. JluHAMUYECKHE TTOCOOus
«/lenenue kneTku. MuTo3 u menos», «l'amerorenes y >)KuBOTHBIX.

OcHOBHbIE 32aKOHOMEPHOCTH SIBJIEHUH HacJaeacTBeHHOCTH (16 1)

HacnencTtBeHHOCTh — CBOWMCTBO KHUBBIX oOpraHu3MmoB. I'enermka. PaGoter I. Menngens.
['uOpunonoruueckuif MeTOJ W3yueHHUs HACIEACTBEHHOCTH. Ajsuienu. ['eHotun u QeHoTum.
JIOMUHAHTHBIC M PEIICCCUBHBIE MTPU3HAKU. EMMHO0Opa3ue rTuOprI0B MEPBOTO MOKOJICHUSA. 3aKOH
pacuieruieHus. ['OMO3UTOThl U TeTepO3UroThl. JJUruOpuaHOEe W MOJUTHOPUIHOE CKpPEIIUBAHUS.
3aKOH HE3aBUCHMOIO HAacIe[OBaHUs. AHaIM3UpYIOLlee CKpeluBaHue. B3aumoneincTBue
aluleTbHBIX TeHoB. HemomHnoe nmomuHupoBanue. KomomuampoBanue. BzammojeiicTBue
HeaJUIeNIbHBIX TeHOB. llomurenneie mnpu3Haku. CTaTUCTHUYECKas TMPUPOJA TEHETUYECKUX
3akoHOMepHOocTe  CrerieHHoe — HacienoBaHue.  Kpoccunroeep.  KapTel  xpomocoMm.
CoBpeMeHHbIE METOJbl KapTUpOBaHUS XpoMocoM. HacnenoBaHue, CLEIIEHHOE C TOJIOM.
NuaktuBanus X-XxpoMocoMbl y camok. [Ipu3Haku, orpaHMueHHbIE TIOJIOM.

Jlabopamopnsie u npakmuueckue padomol
[Ip.p. Ne 8 «Pernienue reHeTHUECKUX 3a/1a4 HA MOHOTHOPUTHOE CKPEIIIMBAHUEY
[Ip.p. Ne 9 «Penienne reHeTHUECKUX 33124 HA M- U TIOJUTHOPUIHOE CKPEITUBAHKE)

[p.p. Nel10 «PemieHne reHeTUYECKUX 33/1a4 HA B3aUMOJCHCTBHE TEHOB)
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[Ip.p. Nell «Pemienne reHeTHUECKUX 3a/1a4 Ha CUEIIJICHHOE HACJIeIOBAHNUE T€HOB»
[Ip.p. Nel2 «Pemienne reHeTHUECKUX 3a/1a4 Ha CUEIIJIEHHOE C MOJIOM HACle0BaHUE TPU3HAKOBY
Jemoncmpayuu

CxeMbl U TaOIHIIBI, WILTIOCTPUPYIOIINE: MOHOTHOPUIHOE U TUTUOPUIHOE CKPEUIMBAHHUS M MX
LUTOJIOTUYECKUE OCHOBBI; IEPEKPECT XPOMOCOM; HEIOJIHOE JIOMHUHHUPOBAHHE; CLEIIEHHOE
HaclleloBaHue; B3auMojeiicTBue reHoB. CemMeHa ropoxa C pas3HbIM (peHOTHUHOM (TJIaJKue,
MOPILIMHUCTHIE, )KEIThIE, 3eyeHble). JJunamuueckue nocodus «MoHOrHOpUAHOE CKpEIIBaHHUEY,
«lurubpuiHoe CKpeIuBaHUCY.

OcHOBHbBIE 3aKOHOMEPHOCTH SIBJIEHU U3MeHYUBOCTH (9 1)

N3MeHYMBOCTh — CBOMCTBO KMBBIX OpPraHu3MoB. HaciencTtBeHHas W HEHacleACTBEHHAs
M3MEHYMBOCTh. KomMOWHATHBHAS W3MEHYMBOCTh. MyTallMoOHHas W3MEHYMBOCTh. | €HOMHBIE,
XpOMOCOMHBIE, T€HHblE€ MyTallMi. [ eHepaTuBHbIE M COMATHYECKHME MYyTaluu. 3aKOH
romoJiornueckux psaaoB H. U. BasuiioBa. BHesnepHas HacneaCcTBEHHOCTh. MUTOXOHIpHAJIbHBIE
M XJIOPOTUIACTHBIE TeHBI. [IpUYnMHBI BO3HUKHOBEHHUS MyTanuii. MyrareHHble (DaKTOpBI CPEIbl.
DOKCIIEpUMEHTANIbHBIN MyTareHe3. BiammojelcTBue reHotuna W cpenapl. KadecTBeHHbIE U
KOJIM4eCTBEeHHbIe npu3Haku. Hopma peakuuu npusHaka. MoaudukamoHHas N3MEHYHBOCTb.

Jlabopamopnusie u npaxmuyeckue padoomot

JLp. Ne 8 «I'eHOMHBIE M1 XpPOMOCOMHBIE MYTallH»

JLp. Ne 9 «AHanu3 reHeTUYECKOM N3MEHYMBOCTH B MOMYJISIIUAX TIOMAITHUX KOIIEK)

JLp. Ne 10 «MI3MeHYMBOCTh, NOCTPOCHUE BAPUALIMOHHOTO Psiia U BApUALIMOHHOW KPUBO
emoncmpayuu

Cxembl, TabmuIpl, Gotorpaduu ¥ KOMHATHBIC PACTEHHS, WJUTIOCTPUPYIOIIUE: pPa3IHYHBIC
MyTanuu (pa3Hble MOPOJBI COOAK, YACTUYHBIM albOMHMU3M M HEOOBbIUHas (GopMa JIMCTHEB Y
KOMHATHBIX PaCTEHUH, €CJIH €CTh BO3MOXKHOCTh — KYJIBTYPhl MYTaHTHBIX JIMHUN JPO30(HUIIbI);
MEXaHU3M XPOMOCOMHBIX MYTallUi; MOTU(PUKAIIMOHHYIO U3MEHYNBOCTD; LIEHTPHI MHOTOOOpa3us
U TIPOUCXOXKICHUS KYJIbTYPHBIX pacTeHui. ['epOapHbIii Marepuan 3J1aKOB C TOMOJIOTHUECKOM
W3MEHYHMBOCTBIO (OCTUCTBIE, O€30CThIE, BRICOKHE, KAPJIMKOBBIC PACTCHHUS U T. 11.).

I'eneTuyeckue 0OCHOBBI HHIAMBUAYAJIBHOI0 pa3BuTus (5 1)

OYHKIMOHUPOBAHUE TE€HOB B XOJ€ WHAMBHUIYAIbHOTO pa3BuTus. JlerepmuHaimus
middepenunponka. Auddepennnanbuas akTUBHOCTh I'eHOB. JleficTBHE T€HOB B SMOpHOTeHE3e.
IlepecTpoiiku reHoMa B OHTOreHeze. VMMyHOIJIOOYJIMHOBBIE T'€Hbl MJIEKONUTAIOLIUX.
MoOuiibHBIE TeHeTHYEeCKHE IeMEHThl. MHOXEeCTBEHHOE JieiicTBHE reHOB. JleTanbHble MyTalllu.
HacnenoBanue mudQepeHIMpOBAaHHOTO COCTOSIHUSA KJIETOK. XHMEpHbIEe M TPAaHCTCHHBIE
opranusMel. KionupoBanue. ['eHeTndeckue OCHOBBI TOBEACHUSA. | €HETHUECKHE OCHOBBI
CIOCOOHOCTH K 00YUEHHIO.

Jlabopamopnysie u npakmuueckue paoonut

Ip.p. Ne13 «AHanu3 u olleHKa 3TUYECKUX ACTIEKTOB MCCIEAOBAHNUN B OMOTEXHOJIOTHUI»
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Jemoncmpayuu

CxeMbl U TaOIUIBI, WUTIOCTPUPYIOIIKE B3aMMOJCHCTBUE T€HOB U MEXaHU3M XPOMOCOMHBIX
MYyTaluu.

I'enernka 4vesioBeka (7 4)

Metonpl M3ydyeHUsS T€HETUKHM dYenoBeka. bnmsneusl. KapuoTunm denoBeka M XpOMOCOMHbBIE
6one3nu. KaptupoBanue xpoMocoM uenoBeka. BO3MOXXHOCTH JIeUEHHS U NPELyHpeKICHUS
HaCJIEICTBEHHBIX 3a00JeBaHu. MeqUKO-reHeTHYeCKOe KOHCYJIbTUPOBAHHE.

Jlabopamopmuvie u npakmuyeckue padomaul

JL.p. Ne 11 «CocraBneHue poI0CIOBHBIX U UX aHATIN3»
JLp. Ne 12 «Kapuotumn uenoBeka. «XpOMOCOMHBIE» OOJIE3HH YETIOBEKa»

Jemoncmpayuu

Cxembl ¥ TaOIULbl, WUIOCTPUPYIOLIUE UCCIEIOBAaHUS B 00JaCTH OHOTEXHOJIOTHH.
Junamuueckue nocobus «I'eneruka rpynmn kpoBu», «HacnenoBanue pesyc-haxkropay.

PesepBHoe Bpems 3 yaca

11 kaace
(68 4, 2 4 B Hexes10; 2 4 — pe3epBHOE BpeMsl)

Bo3HMKHOBEHHE M Pa3BUTHE IBOJTIOIMOHHOI OroJioruu (9 1)

Bo3HuKHOBEHHE U pa3BUTUE HBOIIONMOHHBIX uaeH. DBosonnonHas teopus K. b. Jlamapka.
Kuzup u Tpyasl Y. JapBuHa. OCHOBHbIE MPUHIMIIBI 3BOJIIOUMOHHOW Teopuu [lapBuHa.
dopMupoBaHUE CHHTETHYECKOW Teopuu HBomronuu. Paboter  C. C. YerBepukoBa U

N. 1. lImaneraysexa. [TaneonTosIOrNYECKHE, ouoreorpaduieckue, CpPaBHUTEIBHO-
aHATOMUYECKUE, HSMOPHOJOTMYECKHME U  MOJIEKYJSIpHbIE  CBHJAETEIbCTBA  DBOJIOLHUU.
emoncmpayuu

Cxembl, Tabmuipl U ¢Gororpaduu, WLIIOCTpUpYIOLUe: (GOPMBI COXPAHHOCTH HCKOIMAeMbIX
pacTeHHMii M KUBOTHBIX; aTaBU3Mbl U PYAMMEHTHI; aHAJIOTUYHBIE U TOMOJIOTMYHBIE OPTaHbI;
JI0Ka3aTeNIbCTBA SBOJIIOIMH OpraHn4eckoro mupa. [laneonTonorunueckre KOJMIEKIUH.

MexaHu3Mbl 3BOJIIOIMHA (22 1)

[lonmymsiuuss —  2neMeHTapHas €OVHMIIA 3BOJIIOLMU. BHYTpHBHIOBas W3MEHYMBOCTD.

I'eneTnueckas CTpyKTypa MOMyJsiLui. YpaBHEHHE U 3aKOH Xapau — BaitnOepra. Myranun kak
HCTOYHUK TE€HETHMYECKONM M3MEHYMBOCTH momyasiuuid. CilydailHble IMPOLECCHl B MOMYJISLUAX.
Hpeiid renos. IlonmynsunonHsle BodHbL. bopeba 3a cymectBoBanue. EcrecTBeHHBIH 0TOOp —
Hanpasisoluit - daktop sBosonuu. Popmbl  ectecTBeHHOro otbopa. IlomoBoit  oT6OP.
AnanTtanus — pe3ylbTaT €CTECTBEHHOTO 0TOopa. Murpanuu kak ¢akrop 3Boionuu. [Tonsrue
Buga. Kpurepun Bupa. Ilyrm BugooOpa3oBaHus. AJuUlonaTpU4yeckoe M CUMIATPHUECKOe
BHUJI000pa30BaHue.
Mukpo- ¥ MakpodBOIOLHMsS. ['€HETMYECKHE U OHTOTEHETHYECKHE OCHOBBI DBOJIIOLIUH.
Hanpasnenus sBomonnu. Apomopdos, uanoagantanus 1 odmas jgerenepanus. JuepreHuus,
KOHBEPreHLUs U MapajuienusM. buonorndyeckuit nporpecc. Enunoe npeBo KU3HU — pe3yJbTar
3BOJIIOLIMM.
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Jlabopamopnvie u npakmuueckue paoomaot

e Nel «Onmucanue ocobeii Bua 10 MOP(HOJIOTHUECKOMY KpUTEPHUIO (TepOapuu, KOJICKIH
HaCEKOMBIX).

e N2 M3yvenue npucrocoOIeHHOCTH OPraHU3MOB K Cpezie 0OUTaHMSD)

Jemoncmpayuu

Cxembl, Tabmunsl W ¢ororpaduu, WILIIOCTPUPYIOUINE: IBUXKYIIAE CHIIBI 3BOJIOIHU;
JBIDKYIIUN U CTaOMIM3UPYIOMUH 0TOOp; BO3HUKHOBEHHE W MHOT000pasue MPHUCIOCOOICHUN Y
OpraHu3MoOB (KakTyCOB, OPXHUJCH, MOPCKUX MJICKOTMTAIONIMX U T. 1.); OOpa3oBaHHWE HOBBIX
BHJIOB B IIPHUPOJIE; TeOoTrpaduuecKoe U IKOJIOTHIECKOe BUA000pa3oBaHue; (OPMBI SBOIIONNN —
JTMBEPreHINI0, KOHBEPTeHIUIO, TapauIeIN3M; ITyTH 3BOJIIOLUU — apoMop(o3, HIN0aJaNTalHIo,
JIereHepalliio; OCHOBHBIE apoMOp(d03bl B 3BOJIIOLMM PACTEHUH M IKUBOTHBIX; HBOJIIOLMIO
PacTUTENBHOTO U KUBOTHOTO MUDA.

Bo3nnkHoBeHue U pa3BuTue ku3Hu Ha 3emJie (12 1)

Cymuocte ku3HU. OrmpeneneHuss KUBOTO. [ MMOTE3bl BO3HUKHOBEHHS JKW3HU. OTBITHI
®. Penu u JI. [Tactepa. CoBpeMeHHbIE MPEICTABICHUSI O BO3HUKHOBEHUHU >XHU3HU.ATMOCheEpa
npeBHel 3emuid. AOMOTEHHBIM CHHTE3 OpraHuYeckux BemecTB. OOpa3oBaHHWE W DBOJIOIHS
ounononumepoB. Pons [IHK u PHK B 06pazoBanuu cuctem ¢ o0patHoit cBsi3pio. OOpazoBaHue 1
IBOMIIONMS  OMoJjornyeckux memoOpaH. OOpa3oBaHHMe NEpBUYHBIX rereporpodoB. W3yuenue
ncropun 3emiu. [laneontonmorus. Mertoasl reoxpoHosiornu. M3meHeHue kinmaTta Ha 3eMile.
Hpeiid koHTHHEHTOB. PasputHe ku3HM B Kpunto3oe. CHMOMOTHYECKAs TEOpHUs 0Opa3oBaHUS
syKapuoT. Bembliika pa3HooOpasust )KUBOTHBIX B KOHIIE TPOTEp030s. PazButre opraHnyeckoro
MHpa B naneo3oe. Pazpurue xxn3Hu B Me3030¢€. Pa3BuTue )KU3HU B KallHO30€.

Jlabopamopnwie u npakmuyeckue padomut

e No3 «AHanu3 U OllEHKA T'MIIOTE3 BOZHUKHOBEHUS KU3HU Ha 3eMiIe»

emoncmpayuu
Cxembl B TaONHIBI, WUTIOCTpUpYOImKe Guopy U ¢dayHy MO3JIHET0 MPOTEPO30sl, Maaeo30s,
Me30305, KaiiH030s1 (JIETHUKOBBIM mepuof). Mckomaemble OCTaHKH JKUBOTO — OKaMEHEJIOCTH,

OTIeYaTKH (MaJCOHTOIOTHYECKask KOJUICKIIHS).
Bo3HuKkHOBeHHE M pa3BUTHE Yel0BeKa — aHTponorenes (12 v)

Mecrto uenoBeka B cucreMe kMBOro wmupa. CpaBHHUTENBbHO-MOP(OIOTHYECKHUE,
3TOJOIMYECKHE, LIMTOTCHETUYECKUE U MOJIEKYJISIPHO-OMOJIOTHYECKUE J0Ka3aTeNbCcTBa POJCTBA
YeJoBeKa U 4eJ0oBeKoOoOpa3HbIX 00e3bsH. IlaeoHTONOrNUeCKHe TaHHbIE O MPOMCXOXKACHUU U
IBOJIIOLIMM TPEJKOB 4YenoBeka. ABcTpanonuTteku. llepsble mnpencraButenn poaa Homo.
Heanpepranbckuil yenmoBek. MecTo HeaHIEpTalIbLEB B 3BOJIOLMN 4YeloBeka. KpomMaHBOHIIBIL
buonornyeckue ¢axTopsl 3Bosmonnu yesnoBeka. ConuanbHble (GaKkTOPhI SBOJIIOLUHU YEJIOBEKa —
MBILIUIEHUE, pedb, OpYyIAUiHas JesaTeabHOCTh. Poib coumanbHOW cpensl B (OpMUPOBAHUU
YeJIOBEUECKUX HHIUBUAYYMOB. COOTHOILIEHHE OWOJIOTMYECKUX M COLUAIBHBIX (PAKTOPOB B
IBOJIIOLIMM YesioBeka. YenoBeueckue pacsl. Posib m3onanuu u apeiiga reHoB B GpopMupoBaHUH
pacoBbIX MPU3HAKOB. KpUTHKaA pacuCTCKUX TEOPUH.

Jlabopamopnsie u npakmuueckue paoonut

e Ne 4 «BroiaBncHue IMPpU3HAKOB  CXOJACTBA 3apom>1me171 YCJIOBCKa W OPYTIUXx

12



MIJICKOIIUTAOIINX KaK JOKa3aTCJIbCTBO UX POACTBA»
o No5 «AHanu3 u OICHKA I'MITOTE3 MPOUCXOKICHUA YCITOBCKA)»

Jemoncmpayuu

CxeMbl M TaONUIBI, WUTIOCTPUPYIOIIME: MPEIIISCTBEHHUKOB 4YeloBeKa (ABCTPAJIOMHUTEK,
HeaHJiepTayiel, Kp)OMaHbOHEII); OPYAUS TPy/a YeTOBEKa YMEJIOro, HeaH IepTaiblia, KpOMaHbOHIIA
(3KCMO3UIMM MECTHOTO KpaeBexdeckoro myses). IlameonuTuueckoe UCKYycCTBO (pEnpoayKIUU
MIPOU3BEACHUN EPBOOBITHBIX XYA0AKHUKOB).

Cenexkuusi u OuorexHosorus (74)

LleHTpbl MPOUCXOXKIEHUS KYIbTYPHBIX pacTeHUN U UX MHOrooOpasue. CopT, Hopoja, ITaMM.
Meroapl CeNEeKIMU pPAacTeHUM W JKUBOTHBIX: OTOOp © THOpumusanus; (Gopmbl oTOOpa
(uHIMBHIyanbHBIA M MaccoBbli). OraaneHHass TUOpUAM3alMs; SBJIEHUE TeTepo3uca.
UckycctBeHHbld MyTareHe3. Cenekiusi MUKPOOPraHu3MoB. BHOTexHONOruss U reHeThdeckas
HUHXEHEPUS.

JlocTKeHUsT U OCHOBHBIE HAIIPaBJICHHUSI COBPEMEHHOW CeNIEKIMU. 3HAUCHHUE CENeKUUU s
Pa3BUTUS CENIbCKOXO3SIMCTBEHHOTO IPOU3BOJICTBA, MEAUIIMHCKOW, MHUKPOOMOJIOIMYECKON U
JPYTrUX oTpaciieil IPOMBILIIIEHHOCTH.

Opranusmsl 1 okpy:kaomas cpeaa (10 1)

B3anMooTHOIIEHHsT OpraHu3Ma U Cpenbl. DKoJoruueckne (PakTopbl. 3aKOH TOJEPAHTHOCTH.
[Tpucnoco6nennocts. [lomymsnust kak npupoaHas cuctema. CTpykrypa nomynsmnui. J[nnamuka
nomynsuuidi. JKu3HeHHble cTpateruu. Bua kak cucTteMa momyiamuid. DKojoruyeckas HHUIIA.
JKuznennsie (hOpPMBL.
emoncmpayuu

Cxembl M TaONWLBbI, WUIIOCTPUPYIOMIME OHKOJOrHMYeckne ¢GakTopbl M WX BIUSHUE HaA
OpraHU3MBI.

CoobmecTBa u 3xocucrembl (14 4)

Coo0bmecTBO, sKOCHCTEMa, OuOIEHO3. KOMITIOHEHTBI 3KOCHCTEMBL. DHEpPreTudyecKue
cBs3u. Tpoduueckue ceru. IlpaBuno oskosoruyeckol mnupamMuibl. MeXBHUIIOBBIE U
MEXIOIYJISLIUOHHBIE B3aUMOJCHCTBUS B 3KkocucTteMax. KoHkypeHius, cumMOno3, albTpyH3M.
[IpoctpancTBeHHas cTpykTypa cooOmiectB. Jlunamuka »skxocucteM. Craauu pa3BUTHUS
skocucteMbl. Cykueccusi. YCTOMYMBOCTb HKOCHUCTEM. 3EMJIEAEIBYECKUE  SKOCHCTEMBI.
Azposxocucmemvr Mypmarnckoti obnacmu.

Jlabopamopusle u npakmuyeckue padGomaul

e Ne 6 «CocraBleHHE CXEM nepeaayn BCIICCTBA W OSHEPTHUU (ueneﬁ HI/ITaHI/Iﬂ) B
OKOCHUCTCME»

Hemoncmpayuu

Cxembl W TaOMUIBI, WILIIOCTPUPYIOLIUE: PA3TUYHBIE DKOCHUCTEMBI, TpO(UYECKUE YpPOBHU
SKOCHUCTEMBI; MUILEBbIE LEMU U CETH; SKOJOTHMUYECKHE MUPAMUJbl; MEXKBHUJIOBBIE OTHOIICHMS;
KPYTOBOpPOT BEILIECTB M MPEBpAIICHUS SHEPTrUM B HKOCUCTEME; CyKIeccuu. JlmHamudeckue
nocoOust « TUnmu4HbIE OUOIICHO3BI», «ATPOIIEHO3Y.

Bunocdepa (8 1)
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buocthepa. VYuenue B. U. Bepuanckoro o Ouocdepe. buombel. KuBoe BemecTtBo u
OMOTEOXMMHUYECKHE KpPYroBopoTsl B Omocdepe. buochepa wu denosek. IoGambHBIC
aHTPOTIOTEHHbIE WU3MeHeHHs B Ouocdepe. Ilpobrmema ycroiumBoro pasBuTHs OuoCheEpHI.
Okonoeuueckue npobremvt Mypmanckou obnacmu.

Jemoncmpayuu
CxeMbl U TaOJIUIIBI, WILTIOCTPUPYIONINE: CTPOCHUE OMocdephl; KpyrOBOPOTHI yIiiepoia, a30Ta,
docdopa u kucIoposa.

Bunosnornyeckne ocHOBBI OXpaHbI NPUPOABI (6 4)

CoxpaHenue u mojajaepkanue ONoJIOTUIECKOTO pa3HooOpasus. [I[puunHbl BEIMUpaHUS BUJOB U
nomynsiuii.  CoxpaHeHue TeHOGOHIa W pewHTponayKius. CoxXpaHEHHE  SKOCHCTEM.
bronornuecknit MOHUTOPHHT U OnonHMKanus. Ocobo oxpansemvie meppumopuu Mypmanckot
— KaK OCHO8A COXPAHEHUs MHO2000pA3Us 6UO08

Jemoncmpayuu
Cxembl W TaOMUIBI, WILTIOCTpUpPYIOUIKE: OHOpa3zHOOOpa3ue; TMOCIEACTBHUS JACSITCIbHOCTH
YeJIOoBEeKa B OKpYXKAIOWIEW cpene; peakue W ucyesaronme Buibl. Kapra «3amoBeqHUKH U

3aka3Huku Poccumy. JlmHamudeckoe mocobue «brocdepa u uenoBex.

Pe3epBHOe Bpems 2 yaca

4. TEMATHYECKOE INTAHUPOBAHHUE

10 xacc
Ne n/m Yacel Pasnen mporpammbl. Temsbl | lomalne ara
YPOKOB. 3aJaHNe
ITo ITo dakry
TUIaHy
Pazoen 1. Beeoenue 1 uac
1 1 Beenenue. Ilpenmer wu 3amaum | [Ip.p. Ne 1
Kypca «O0mas OMOJIOTHs. | AHAIH3
OCHOBHBIE  CBoiicTBa  mBoro. | AHpopMaLu o
CucreMHast OpraHu3anus XU3HU HOBCHIIIMX
JOCTUIKECHUAX
OHOJI0ruu B
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CMIN»

Pazoen 2. Monexynot u kiemku uacoe 9 uacoe

2 1 Krerka: HCTOPHUS W3YYCHHUS.
Kierounas  teopus. Meroapl
UCCIJICIOBAHUS KJICTKH.
J.p. Ne 1 «YcTpoiCTBO CBETOBBIX
MHUKPOCKOIIOB " TEXHHUKA
MHUKPOCKOTIHPOBAHHS
3 1 OcobenHoctu XUMHUYECKOTO
cocrtaBa KieTkd. Heopranmueckue
BEIECTBA
4 1 buononumepsr: Genky.
5 1 buonornueckue GpyHkmum 6€IKOB.
JLp. No2 «Karanurnueckas
AKTUBHOCTh (PEPMEHTOB B JKHBBIX
TKaHAX»
JLp. Ne3 «ITpuumHbl neHaryparus
OCJIKOB Ha IPUMEPE SUYHOTO OeIKa
6 1 VriaeBoasbl.
7 1 Jlunuaer.
8 1 Hyxneunosbie kucnotel: JIHK wu
PHK
9 1 ATD® JLp. Ne 4 «OGuapyxenue | «Mainbie
OMOMOIUMEPOB B OHOJIOTUYECKUX | MOJIEKYIbD» U
00BeKTax» UX poib B
0OMEHHBIX
nporeccax.
10 1 3auer «Knerounas TEeopHsl.

XUMHUYECKUH COCTaB KJIETKU)

Pazoen 3. Knemounvie cmpykmypol u ux Qynxkuyuu 6

yacoe

11 1 buonoruueckue MeMOpaHBI.
OYHKIUH M71a3MOJIEMMBI.

12 1 Crpoenne u  (QyHKUMH  sJpa.
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XpOMOCOMBI

13 1 MemOpaHHBIE OpraHeIbl KIETKH.

14 1 HememOpanusie OpraHesuIbl
KIIETKU.

15 1 Crpoenue u byHKIISA
MPOKAPUOTHYECKO N KJIETKH.
JLp.Ne5  «OcoOeHHOCTH CTpOEHUS
KJIETOK MPOKapUOT U JYKAPHOT.
Knerku  pacTreHmii, IKUBOTHBIX,
OaxTepuii U TpHOOB»

16 1 3auer «KnerouyHble CTPYKTypbl U

X QyHKIUN»

Pazoen 4. Obecneuenue Kiemok Inepeueil 5 uacoe

17

1

OOmMeH BewllecTB M NpeBpalleHUE
SHEPTHH. XeMOCHHTE3.
OxkucnurensHOE
hochopunmupoBanue.

IIp.p. Ne 2 «CpaBHEHUE MPOLIECCOB
dboTocMHTE3a W XEMOCHUHTE3a»
IIp.p. Ne 3 «CpaBHEHUE MPOLIECCOB
OpO>KEHUSI U ABIXAHUSD»

18

dotocunre3. CBeroBas (dasa.

19

®dotocunre3. TemHoBas ¢asa.

20

ObecnieueHre KJICTOK JHEprue
BCJIE/ICTBUE OKHUCJICHUS
OpraHUYECKUX BellecTB. [ mukonums.

21

3aueT «O0ecrieuenue KJIETOK
SHEPTUEH»

Pazoen 5. Hacneocmeennasa ungpopmayus u peanuzayus

eé ¢ knemke 9 uacoe

22 1 I'enernueckas uHGopmanus.

23 1 Tpanckpunuus. I'enernueckuit
KOJI.

24 1 Pennukarus JIHK.

25 1 buocunres 6e1KoB.
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26 1 Perymsiuuss  TpaHcKpunuuM U
TPaHCISALUY.
27 1 I'ennrl, T'CHOMBI, XPOMOCOMBI.
MuToXOHIpUaIbHBIA FEHOM
JLp. Ne 6 «M3yuenue mopdonoruu
XpOMOCOM MJIEKOTIMTAIOLIUX.
Kapuorum»
28 1 CIImAa.
Bupycsr -
Bupycbl - HekseTouHble (QOpMBI | PaKTOPHI
AKU3HU. M3MEHEHUS
TE€HETUYECKON
uH(pOopMaLUU.
29 1 I'MO
I'enHas unxenepus.
OpraHU3MBlI.
30 1 3auer «Hacmencreennas
uHdopmanus U e€ peanuzauus B
KIIETKE»

Pazoen 6. Hnousuoyanvnoe pazeumue u pazmMHOMNCEHUE

opzanuszmos 11 uacoe

31 1 KuzneHnslit LUK KJIETKH.
CaMoBoOCIIpON3BEICHUE KIETOK.

32 1 Murtos. JL.p. Ne 7 «M3yuenue a3
MHUTO3a B KJIETKaX KOpEelIka JIyKa

33 1 OHTOTCHE3. DOMOpHOHaNTbHOE
pa3BUTHE

34 1 HuddepenunpoBka. IMOpuoreHes
pacTeHHUil.

35 1 [TocTaMOpHOHATBEHOE Pa3BUTHE.

36 1 MHOTOKIETOYHBI OpPraHu3M Kak
e/lMHas cucTeMa.
IlenoCTHOCTH ~ MHOTOKJIETOYHOTO
OpraHusma.

37 1 Meiio3. Ilp.p. Ne 4 «CpaBHeHue
IIPOLIECCOB MUTO3a U Me03a

38 1 Pa3mHOkeHne opraHn3MoB.
IIp.p. Ne 5 «CpaBHeHue nporeccos
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OJIOBOT'O u 0ecrooro
Pa3MHOXKCHHS

39 1 OO6pa3oBaHue TOJOBBIX KJIETOK H
OILTOJIOTBOPEHHE.

[Ip.p. Ne 6 «CpaBHeHuE NpouEeCcCcoB
PasBUTUA IIOJIOBBIX KIJIIECTOK y
pacTeHuii U KUBOTHbIX. CTpoeHue
TIOJIOBBIX KJIETOK

40 1 [Ip.p. Ne 7 «CpaBHeHuEe mpoIeccoB
OIINIOAOTBOPCHUSA y IIBCTKOBBIX
pacTeHui U MO3BOHOYHBIX)»

41 1 3auetr «MHOUBUYyanbHOE pa3BUTHE
1 Pa3MHOKEHUE OPTaHU3MOB»

Pazoen 7. OcHo6Hble 3AKOHOMEPHOCHIU NPOUECCO8
Hacneocmeennocmu 10 uacos

42 1 l'enernka kak Hayka. Mertosl
HCCIIeI0OBaHUs B TeHETHKE.
OcCHOBHbBIE T€HETHYECKHE MOHSITHUS.
Monorubpuanoe CKpEIIMBaHUE.
IlepBpiii W BTOpOM  3aKOHBI

Meunnens.
43 1 Ip.p. Ne 8 «Pemenune
TE€HETHYECKUX 3a1a4y Ha

MOHOFI/I6pI/II[HOG CKpCIIUBAHUC)

44 1 JuruOpugHoe ©  MOJUTHOPUIHOE
CKpemuBaHue.  TpeTruil  3aKoH
Menpens. Ilp.p. Ne 9 «Pemenue
FeHeTHUYECKUX 3aJady Ha [Ju- W
HOJIMTHOPUIHOE CKPEUTUBAHUE)

45 1 B3anmonetictBue reroB [Ip.p. Nel0
«PelieHre TEHETHUYECKUX 3a/1a4 Ha
B3aUMO/ICHICTBHE TEHOBY

46 1 Craructuueckas npupoa
TEHEeTUYECKUX  3aKOHOMEPHOCTEH.
OTKJIOHEHHS OT  TEOPETHYECKU
0’KHUJIAEMBIX pacIIeTICHUH.

47 1 HacnenoBanue cleIIeHHBIX T€HOB.
KaprupoBanue xpomocom.

48 1 IIp.p. Nell «Pemenune
TeHETUYECKUX 3aja4 Ha
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CICIIIICHHOC HACJIICAOBAHUEC I'CHOB»

49 1 T'emeruka moma. CremieHHoe ¢
I10JIOM HacJIEJOBAaHHUE.

50 Ip.p. Nel2 «Pemienne
T'€HCTUYCCKUX 3aga4d Ha
CLIETUICHHOE c HOJIOM

HaCJICJOBaHHEC IIPU3HAKOB»

o1 1 KonTtponsubii MIPaKTUKYM
«Pelenue reHeTHYECKUX 3a7au»

Pazoen 8. Ocnoenuvie 3AKOHOMEPHOCMU UMendYueocmu 7
uacoe

52 1 KoMmOnHaTnBHAS U3MEHUYUBOCTb.

53 1 MyranuoHHas U3MEHYUBOCTb.
I'enHbIe MyTaLIUM.

o4 1 ['enomHBIE u XPOMOCOMHBIE
MYyTallNu.

JIp. Ne 8  «l'eHoMHBIE WU
XPOMOCOMHBIE MyTallUN»

55 1 BuesnepHas HaclIeICTBEHHOCTb.

56 1 [TpyuunnHb BO3HUKHOBEHHUS
MYyTalH.

HckyccTBEeHHBIN MyTareHes.

JLp. Ne 9 «Ananu3 reHeTuueckou
U3MEHYUBOCTH B MOMYJSALHUAX
JOMAIITHUX KOLIEK

57 1 BzaumopneiictBue  reHotuna u
cpenbl. JL.p. Ne 10 «3meHunBOCTS,
MOCTPOEHUE BAPUALIMOHHOTO PsiAa U
BApUALIMOHHON KPUBON»

58 1 Cemunap «OCHOBHBIE
3aKOHOMEPHOCTH H3MEHYHUBOCTH

Pazoen 9. [I'enemuueckue 0CHOGbI UHOUBUOYATLHOZ20
pazeumus 6 yacoe
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59

OcHoBHBIE 3aKOHOMEPHOCTH
(yHKIMOHUPOBAHUS T€HOB B X0JI€
HMHJMBUIYAJIbHOTO PA3BUTHS.

60

[Tepectpoiiku reHoMa B
OHTOI'€HE3E.

61

[IposiBiieHME T'€HOB B OHTOT'€HE3E.

62

HacnenoBanue
mddepeHInpoBaHHOTO
COCTOSIHMSI KJIETOK. XHMEpPHBIE U
TpaHCTE€HHbIE OPraHU3MBI.

[Ip.pab. Nel3 «Ananu3 u oOIllEeHKA
OTUYCCKHUX ACIICKTOB I/ICCJ'IC)IOB&HPI?I
B OMOTEXHOJIOTUM»

63

I'emeTmueckre 0CHOBBI IIOBEACHU A

64

Hrorosas koHTposbHas paboTa

Pa3zoen 10. I'enemuka uenoeeka 5 uacoe

65

1

Meroapl  W3ydeHUS ~ HACJIEICTBEHHOCTH
yenoBeka. JIOMUHAHTHBIE M pEleCCUBHbBIE
MIPU3HAKU Y YEJIOBEKA.

JLp. Ne 11 «CocraBiieHue poAOCIOBHBIX U
UX aHaJIU3»

67

BiusHensl ©W OJM3HELOBBII  METO.
HCCIIENOBAHNS B TEHETHUKE YEI0BEKA.

68

]_[I/ITOFeHeTI/IKa YCJIIOBCKA.

JLp. Ne 12 «Kapuotunm uenoBekay.
«XpOMOCOMHBIE» 0O0JIE3HH YEIOBEKA»

69

KaprtupoBanue xpomMocoM  yenoBeka.
IIporpamma «I"eHOM YeJIOBEKa.
[IpenynpexaeHue u Je4eHUEe HEKOTOPBIX
HACJIEJICTBEHHBIX OOJIE3HEH UenoBeKa.

70

IToBTOpEeHne

11 kaace

n/n

Yacobl

Paszpen nporpammbl. Temsbl ypokos.

Jomarinee
3aJlaHue

JlaTa

IIJ1aH

dbakr
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Cenexyus u OuUOmMexXHo02UA

1 1 Cenexuus Kak Mpolecc U Kak HayKa.
JlomecTuKanust UiIu OJ0MalTHHBAHHE.
2 1 .
HckyccTBeHHBbINH 0TOOD
3 1
CoBpemeHHbIE METOIbI 0TOOpa
4 1 I'etepo3uc u ero wHCHONB30BaHHE B
CEJIEKIIMH.
) 1 Pacmmpenue TE€HETUYECKOTO
pa3zHooOpa3usi CeIeKIIMOHHOIO MaTepuara.
6 1 Hcnonp30BaHMe  HOBEHIIMX  METOJIOB
OMOJIOTHH B CEJIEKIIUU.
7 1 3auert: «Cenekuusi 1 OMOTEXHOJIOT U
6 Teopusa s60awyuu. Ceudemenvcmea
26071104 UU.
8 1 Bo3HukHOBEeHHE " pa3BHTHE
SBOJIIOIIMOHHON OMOJIOTHH
9 1 Yapinb3 [lapBuH 1 €ro Teopus SBOIOIHA
10 1 [TaneonTosornyeckue U
ounoreorpaduueckue CBHJICTEIHLCTBA
SBOJTIOIIH
11 1 CpaBHHUTEIIBHO-aHATOMUYECKHE
CBUJIETENHCTBA IBOJIIOLIUU
12 1 MonekynsapHO-TeHETHIECKIE
CBUJIETEIHCTBA IBOJIIOLUU.
13 1 3auer: «BO3HUKHOBEHHWE U  pa3BHUTHE
ABOJIIOIIMOHHOM OHOJIOTHUIY
11 Dakmopuwl 360110UUU
14 1 Buosornueckue BUIbI.
JLp. Nel «Omucanue ocobeil Buma 1O
MOP(OJIOTHIECKOMY KPUTEPHIOH»
15 1 W3MeHUNBOCTh MPUPOJHBIX MOMYIISALUN
16 1 l'enernueckass CTpyKTypa  MOMYJISLUH.
3akoH Xapau — BaitnOepra
17 1 Myrauum — HUCTOYHHMK T'€HETHYECKOM

N3MCHYNBOCTH HOHyJI}II_II/Iﬁ
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18

CnyyaiiHble U3MEHEHHUS 4acTOT ajllesied B
nomynsusax. Jpeiid reHoB Kak QaxTop
SBOJIIOLIMH. Murpamun  kak  ¢GakTop
HBOJIIOLIUT

19

EcrtectBeHHbIll O0TOOp — HaIpaBIISIIOIINI
daxTop 9BOJIIOLIUU bopnba 3a
CYIIECTBOBaHHE

20

®opmel ectecTBeHHOro oTdopa. Ilomosoit
oTbop

21

Bo3HukHOBEHME ajganTalvii B pe3ysibTare
€CTECTBEHHOT0 0TOOpa.
JLp.Ne2.M3ydyenne  mpuCIIOCOOJICHHOCTH

OpraHU3MOB K cpejie 0OUTaHU»

22

W3onsuus u BHJI000pa3oBaHUeE.
AlyoraTpudeckoe W CHMITaTPUYECKOe
BH1I000pa3oBaHUE

23

MexaHn3MBbI MaKpO3BOJIFOIINH.

HanpaBieHuss MakpOdIBOJIOIUH: TIPOTPECC
U perpecc

24

OBOJIIOLUS U MEL

25

3aueT: «MeXaHU3MBI YBOJIIOIIIN

Bo3nuknoeenue u pazeumue HcusHu Ha
3emae

26

Cymuocts ku3Hd. [IpencraBienust o
BO3HUKHOBEHUU KHU3HU ['unoTe3sl
BO3HUKHOBEHMS )KU3HU Ha 3eMIIE.

JLp.Ne3 «AHaiu3 © OLIGHKA THUIIOTE3
BO3HUKHOBEHUS KU3HU Ha 3eMIIe»

27

OO6pazoBaHue OMOJOTUYECKHMX MOHOMEPOB
Y MOJIMMEPOB

28

q)OpMI/IpOBaHI/IC 1 3BOJIFOITHUA HpO6I/IOHTOB

29

N3yuenne UCTOPUHU 3emun.
[TaneonTonorus. Hckonaemvie ocmamku
Ha meppumopuu Amypckoii obracmu

30

PazButue xu3Hu B KPHUIITO30C

31

Pa3Butne xu3Hu Ha 3emiie B (haHeposoe:
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aJIC030HM, ME3030H, KAaHO30M

32

3auer: «BO3HMKHOBEHHE U  pa3BUTHE
SKA3HHU HA 3eMIIe»

Bo3nuknoeenue u pazeumue uenoeexka —
anmponoczemnes

I'unoTe3nl BO3HHKHOBEHHS YEIIOBEKA.

JLp.Ne 4 «Amnanu3 u OIlEHKA THUIIOTE3
MIPOUCXOXKICHUS YCIIOBEKA»

34

MecTo uenoBeka B CHUCTEME KHWBOTO MHUpa
— Mopdonoruueckre U (HPU3UOJIOTHIECKUE
JTAaHHBIE.

MecTo 4ernoBeka B CHCTEME KHBOTO MHUpa
— JIaHHBIE MOJICKYJISAPHOW OHOJOTHH |
OMOJIOTUH Pa3BUTHS

Jlp. Ne 5 «BbisBIeHHE TIPU3HAKOB
CXOJICTBA 3apoJbIIIel yenoBeKka U APYTrux
MJIEKOITUTAIOIIUX Kak
JI0Ka3aTeNbCTBO UX POJICTBA»

35

[Ipoucxoxnenue yeJJoOBEKa —
MaJICOHTOJIOTHUSCKUE JTaHHEIE
OO0e3bsiHOTIOIOOHBIE  TIPEAKKM  YeoBeKa
IlepBeie  mpencraButenu pojaa Homo
[TosiBeHHEe yenoBeKa pa3yMHOTO

36

DaxTopsl 9BOJIIOLIUU YelloBeKa.
Paccenenue 4yenoBeka. @DopMupoBaHUE
pac.

37

3ayer: «BoO3HUKHOBEHHE U Pa3BUTHUC
YCJIIOBCKa»

KuBasi maTepusi Kak cucTemMa

38

CucTeMbl U UX CBOMCTBA

39

CaMoopraHmaum{ B )XUBBIX CUCTEMAX.

40

MHoroo0pa3ue opraHn4eckoro Mupa

Opzanusmul u oKpyscarowan cpeoa

41

B3aumooTHOLIEHNsT OpraHu3smMa M Cpefbl
ITpucnoco6aeHHOCTb. IlepexxnBanue
HeOIaronpusTHBIX yCIIOBUI u
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pa3MHOXKEHHE

42 [Momynsius Kak MpUpPOIHAS CUCTEMA

43 Crpykrypa MOIYJIALIUN JuHnamuka
MOTYJISIITIN

44 Bup xak cucrema nonyssiun

45 [TpucrocobaeHHOCTS. [TepesxxuBanue
HEOJIarOMPUSATHBIX YCIIOBUI "
Pa3MHOXCHHE.

46 DKoJoruvecKas HUIIIA. KuzHeHHbie
bopmbl

47 3auer: «OpraHu3smMbl M  OKpyKarouas
cpena»
Cooowecmea u Ikocucmemol

48 CooO011ecTBO, JKOCHUCTEMa, OHOIIEHO3,
o6uoreoneno3. CoctraB U CTpyKTypa
coo01ecTBa

49 [Tytn nepenauu s3HEpTrUU B COOOIIECTBE.
JLp. Ne 6 «CocraBieHue cxeM mnepeaadu
BEIIECTBA M JHEPruM (LIETe NMHUTaHHs) B
IKOCUCTEME»

50 MeXBUAOBBIE W MEKIIOMYJISIIMOHHBIC
CBSI3H B cOOOIIeCTBaxX

51 [IpaBuio 3KOIOTUYECKON TUPAMHU/IBI

52 IIpocTpaHcTBeHHOE YCTPOMCTBO
cooo0I1ecTBa

53 JlnHamuka cooOIiecTB

54 dopmMupoBaHue U U3MEHEHHE (CYKIIECCHs)
coo0iecTBa. 3emiiefienbYecKue
KOCUCTEMBI. Azposkocucmemvl
Amyppcroii obracmu.

55 3aueTt: «Coo0111ecTBa 1 3KOCUCTEMBI»
Buocgepa

56 buocdpepa u O6momer CoctaB Omochepbl

Uctopust popmupoBanus 6uochepsl
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57

buoreoxnmuueckue KPYTOBOPOTBI B
ouochepe

58 buochepa u  uenoBek  I[mobanbHbIe
aHTPOTIOTEHHBIC M3MEHEHUs B Ouocdepe.
Oxonoeuueckue npodemvl Amypckou
obnacmu.

59 3auér «buochepar
Buonozuueckue ocnoewt oxpamnsl npupoost

60 Coxpanenue " TOJIIepIKaHue
OMOJIOTHYECKOTO pa3HOOo0pa3ust

61 [TpuurHbL BBIMHUPaHHS BHUJIOB u
MTOITYJISLIAMN.

62 Coxpanenue reHooHIa "
PEUHTPOTYKITHSL.

63 Oco60 OXpaHseMbIe TEPPUTOPHUH.
CoxpaHnenue HKOCHUCTEM. Ocobo
oxpawnsiemvle meppumopuu  AMypckou  —
KAK OCHOBA COXPAHEHUSl MHO2000paA3us.
81008

64 Bbuonoruueckmii MOHHUTOPHHT u
OMOMHINKALMS

65 JocTtmwxkeHuss  OMOJIOTHM W OXpaHa
TIPUPO/IBL.

66 HtoroBslii ypok

67-

68 Pe3zepenoe epemsa
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