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Pabouas mporpamMma ¢ U3MEHEHUSIMHU U JOTOJIHEHUSIMH, POBEPEHHBIMH 3aMECTUTENIEM AUPEKTOpA
mo YBP 28.10.2020 r. , pacCMOTPEHHBIMH Ha 3aCEIaHUU IIKOJIBHOTO METOMYECKOTO 00bEIMHECHHUS
( mpotoxon Ne2 ot 28.10.2020 r.), yrBepxaeHHbIMEU npuka3zom Ne 48/1 ot 29.10.2020 r.



IosscHUTEALHAA 3aIIMCKA

Pabouas nmporpamma no 6uosnoruu B 10-11 kiaccax (yriayOiieHHBIH ypOBeHb) pa3zpaboTaHa B

COOTBETCTBUH C:

e OenepanbHbiM 3akoHOM OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oenepannny (C IBMEHEHUSIMU U JIOTIOJTHEHUSIMU );

e OI'OC COO, yTBep:KICHHBIM PUKAa30M MUHHCTEpCTBA 00pa3oBanus u Hayku PD Ne 413 ot
17 mast 2012 r. (¢ UBMEHEHUSIMU U JOTIOTHEHUSIMU);

¢ OOIT COO I'BOY COII ¢ ExatepuHoBKa, yTBep>KAeHHOM npukazoM Ne 62/2 ot 29.08.2019
r. (C UI3MEHEHUSMHU U JIOTIOJIHEHUSIMH);

e[lonoxxennem o PaGoueit mporpamme ['BOY COII c. ExaTepuHOBKa, YTBEpkKIECHHBIM
npukazoM Ne 4/1 ot 8.02.2018 r. 9¢ u3MEHEHUAMHU U JIOTIOJTHEHUSIMH).

e [Iporpammoit mo Ouonoruun: «buonorusi. Ilpumepnsie paboune mporpammsbl. IlpeamerHas
TuHUA Y9eOHUKOB «JInHus xu3Hm». 10—11 kmacesl: yuebHoe mocobue s o01eo0pa3oBaTeIbHBIX
opranu3anuii: yrnyOonénusiii yposens / B. B. Ilaceunuk, I'. I'. IlIBenos, T. M. E¢pumoBa. — M.:

IIpocsemenue, 2019.

VYuebuukamu: buonorus 10 knace (yriayOieHHBIH ypoBeHb) «JIMHUS KU3HI» 11O pelaKIUei
B.B. ITaceunuka. -M: IIpocsenienue, 2019.
buonorus 11 kmacc (yriyOneHHbI ypoBeHb) «JIuHuUS >Ku3HU» moJ penakiuerd B.B.
[Taceuynuka. -M: ITpocsenienue, 2019.
JlanHas pabouasi mporpaMMa paccyhTaHa Ha IMPOBEJICHHE 3 YacoB B HEACTIO TPHU
M3yueHHH npeameTa B reuenue nByx jeT (10 u 11 kmacesr). Obmiee yncno yqeOHbIX 4acoB 3a 2 roja
oOyuenus coctaBisiet 210 4, u3 Hux 102 4 (3 4 B Hegemo) B 10 xnacce, 102 4 (3 4 B Henento) B 11

KJacce.
B csa3u ¢ npoonenuem ocennux xanuxyn 2020-2021 yuebrnoeo 2o0a ma 00HY HeOelrd NO NpuyuHe

NAHOHMUU NO KOPOHOBUPYCHOU UHGDEKYUU YMEHbUEHO KOIUYECmE0 4aco8 HA U3V4eHUu npeovema
ouonoeuu 6 10 knacce na 3 yaca, 6 11 knacce - na 3 uaca 6e3 uzsmMeHeHUs: COOEPAHCAHUSL NPOSPAMMDbL

(99 uacos 6 200 6 10 knacce, 99 uacos 6 11 knacce) (npuxas Ne48/1 om 29.10.20202.).

Kypcy Owonormu Ha CTymeHH cpeaHero oOmero oOpa3oBaHUs MPEIIIECTBYET Kypc
OMOJIOTHH, BKJIIOYAIONIUN DJIEMEHTApHBIE CBeIeHUS 00 OCHOBHBIX OHOJOTMYECKHX OOBEKTaX.

Copepxanue Kypca OMOJOTMH B OCHOBHOM IIKOJIE CIY)KUT OCHOBOHM Uit M3Yy4eHHUs] OOLIMX



OMOJIOTUYECKUX 3aKOHOMEPHOCTEH, TeOpHid, 3aKOHOB, THMIIOTE3 B CTapIled IIKoje, riae ocoboe
3Ha4YeHHE MPUOOPETAIOT MUPOBO33PEHUYECKHE, TEOPETUUECKUE TIOHATHS.

Taxum oOpazom, cosepaHue Kypca OMOJIOTUN B CTapIIel mikojie 6oJiee MOJTHO pacKpbIBaeT 00mue
OMOJIOTUYECKHE 3aKOHOMEPHOCTH, MPOSBISAIONIMECS HAa PAa3HBIX YPOBHAX OpraHU3aldu >KUBOM

IIPUPOIBI.

N3yuenue kypca «buonorus» B CTaplIed ILIKOJE HAIPaBICHO Ha PELICHHUE CIIEIYIOLIUX
3ama4:

1) ¢opmupoBanue cucTeMbl OHOJOIMYECKMX 3HAHMM KaK KOMIIOHEHTA €CTECTBEHHO-
Hay4HOU KapTHHBI MUDA;

2) pasBUTHE JIMYHOCTH OOYYAIONIMXCS, WX HWHTEJIEKTYAIbHOE W  HPABCTBEHHOE
COBEpILIEHCTBOBaHNE, (OPMUPOBAHME y HHUX T'YMAHMCTHYECKUX OTHOUICHMH M HSKOJIOTHYECKU
11eJIeCO00pa3HOro MOBEICHHUS B OBITY M TPYAOBO AEATEIbHOCTH;

3) BBIPaGOTKY MOHWUMaHHUs OOLIECTBEHHOM MOTPEOHOCTH B PAa3BUTHU OMOJIOTHH, @ TaKXKe
¢dopmMupoBaHHE OTHONIECHHS K OHOJOTHMM Kak BO3MOXHOH oOsactu Oymymied NpakTH4ecKon
JeATeIbHOCTH.

Llean Ouosoruueckoro oOpa3oBaHUsl B CTapIled MIKosie (GOPMYIUPYIOTCS HAa HECKOJIBKUX
YPOBHSX: TJI00aTbHOM, METalpeAMETHOM, JUYHOCTHOM M HPEAMETHOM, Ha YpOBHE TpeOOBAaHUHU K
pe3ysbTaTaM OCBOCHHUS COJCPKAHUS PEAMETHBIX ITPOrPaMM.

I'moGanbHble 1ETH OHOJOTMYECKOro 00pa3oBaHMs SBISIOTCS OOIIMMH JUIi OCHOBHOM M
CTapIiell IIKOJBI M OIpPEIENIAIOTCS COLMAIBHBIMU TPEOOBAHUSMH, B TOM YHCJIE H3MEHEHHEM
COLIMAIBHOW CHUTyalluM pPa3BUTHA — POCTOM HH(POPMAIMOHHBIX IEPEerpy30K, H3MEHEHHEM
XapakTepa U crmoco00B OOIIEHHS U COIMATbHBIX B3aUMOCHCTBUN (0OBEMBI U CIIOCOOBI TOTYYCHUS
uHGOpMAIMK TOPOXKAAIOT Psii OCOOCHHOCTEH pPa3BUTHS COBPEMEHHBIX MOJApocTKoB). Hambonee
OPOAYKTUBHBIMU ISl pEHICHUS 3a7ad pa3BUTUS TOJPOCTKA SBISAIOTCS COLMOMOpAlIbHAs H
MHTEJUIEKTYaJIbHast B3POCIIOCTb.

[Tomumo s3Toro, ryOOANbHBIE LEMH  (QOPMYIUPYIOTCS €  Y4E€TOM  pPacCCMOTPEHHS
OMOJIOTHYECKOTO 00pa3oBaHMs KaK KOMIIOHEHTa CHUCTEMBbl OOpa3oBaHHs B IIEJIOM, TOATOMY OHHU
ABIISIIOTCS] HanOoJIee OOIKMMH M COLIMAIBHO 3HAYUMBIMHU.

['mo6anpHBIMHU TIETSIMU OUOJIOTUYECKOTO 00PA30BaHUS SBIISIOTCS:



— couuaau3auMs oOyyaromuxcs Kak BXOXJACHHE B MHUP KYyJIbTYPhl U COLMAJIBHBIX
OTHOIIEHM, 00ecTeynBaroIee BKIIOUEHHE YYAIIUXCs B TY WIM UHYIO TPyIy Ju00 OOIIHOCTh —
HOCHUTENS €€ HOPM, LIEHHOCTEH, OPUEHTALUN, OCBAUBAEMBIX B IIPOLIECCE 3HAKOMCTBA C MUPOM KUBOMI
TIPUPOJIBL;

—  npuoOIIeHHe K [T03HABATEIbHOMN KyJIbType KaKk CUCTEME I103HABATEIbHBIX (HayYHBIX)
LIEHHOCTEH, HAKOIUIEHHBIX 00IIIECTBOM B chepe OMOTOruIecKOr HayKH.

[Tomumo 3TOTO, OMOJIOTHYEcKOe 00pa30BaHUE HA CTApIICH CTYIEHH MPU3BAHO O0ECTIEYUTD:

— OpHMEeHTAlMI0 B CHCTEME JSTHYECKMX HOPM U LEHHOCTEH OTHOCHUTEIBHO METOJIOB,
Pe3yabTaTOB U JOCTHIKEHUIM COBPEMEHHOM OMOJIOTMYECKON HAYKH;

— Ppa3BUTHe TIO3HABATEJIBbHBIX KAayeCTB JMYHOCTH, B TOM YHCJIE MO3HABATEIbHBIX
MHTEPECOB K U3YYCHHIO OOIIMX OMOJIOTMYECKUX 3aKOHOMEPHOCTEH M CaMOMYy IPOLIECCY HAyYHOTO
MIO3HAHUS;

— OBJIa/IeHHe Y4eOHO-TI03HABATEIbHBIMU U IICHHOCTHO-CMBICIIOBBIMU KOMIIETEHTHOCTSIMU
st GOPMUPOBAHMS TMO3HABATENbHONM M HPABCTBEHHOW KYNbTYphI, HAYYHOTO MHUPOBO33PEHUS, a
TAaKKEe  METOJIOJIOTHEe  OMOJIOTMYECKOTO  OKCIEPUMEHTa M JJIEeMEHTapHBIMH  METOJIaMH
OMOJIOTHYECKUX UCCICAOBAHMIA;

— (opMHupoBaHHE DHKOJOTMYECKOTO CO3HAHUS, IIEHHOCTHOTO OTHOIIECHUS K IKUBOH

IIPUPOJIE U YEIIOBEKY.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IPE/IMETA BUOJIOI'MHU

JINYHOCTHBIMM Pe3yJIbTATAMHU OCBOCHHSI BHITYCKHUKAMH CTAPIICH MIKOJIBI 0230BOTO Kypca
OHOJIOTHHU SIBIISIIOTCS:

1) peamuszanmu 3THYECKMX YCTAHOBOK IO OTHONIEHHIO K OMOJOTHYECKAM OTKPBITHSAM,
WCCIICIOBAHUSAM U UX PE3YJIbTaTaM;

2) npu3HaHWA BBICOKOW LEHHOCTH YKU3HU BO BCEX €€ MPOABIEHHAX, 310POBbS CBOETO W
JPYTUX JIIOJIEH, peanr3aui YCTAaHOBOK 3JI0POBOTO 00pa3a KU3HH;

3) chopmupoBanHOE™ r03HABATENLHBIX MOTHBOB, HANPABIEHHBIX HA MOJIyYEHUE HOBOTO

3HaHUS B O0JIAaCTH OWOJIOTMM B CBA3M C Oyaymied npodeccHoHalbHOM NesSTeNbHOCTRIO WM



OBITOBBIMU TPOOJIEMaMH, CBSI3aHHBIMH C COXPaHEHHEM COOCTBEHHOTO 3JI0POBbS M 3KOJIOTMYECKON
0€30MaCHOCTH.

MeTtanpeaMeTHBIMU Pe3yJIbTaTaAMU OCBOCHHS BBIITYCKHUKAMHU CTapIlei IIKOJBI 6a30BOTO
Kypca OMOJIOTUH SIBIISIOTCS:

1) oBnageHne COCTAaBJIAIONIMMHU HCCIENOBATENLCKOW M TPOEKTHOM  JEATENBHOCTH,
BKJIIOYAst YMEHHS BUJETh MPOOJIEMY, CTABUTh BOIPOCHI, BBIIBUTATh THIIOTE3bI, JaBaTh ONPEACICHUS
MOHATHUAM, KJIACCU(PHULIMPOBATh, HAONIOAATh, MPOBOJUTH OSKCIEPUMEHTBHI, JIeNaTh BBIBOABI U
3aKIII0YEHUs, CTPYKTYpUPOBATh MaTepua, OObSICHATH, I0Ka3bIBaTh, 3AIIUILIATH CBOU UJICH;

2)  ymeHust paboTarh ¢ pasHbBIMM UCTOYHUKAMU OMOJOMMYECKONW MH(OPMAIMHU: HAXOIUTh
OMOJIOTHYECKYI0 MH(POPMALIMIO B PA3IMYHBIX UCTOYHHKAX (TeKCcTe ydeOHUKA, HAYYHO-TIOMYJISIPHON
auTeparype, OWOJIOTHYECKHX CIIOBapsX M CIPaBOYHMKAX), aHAIM3MPOBATh U  OLICHUBAThH
uHpOopMaIrio, IpeoOpa3oBbIBaTh HHPOPMALIUIO U3 OJHON (OPMBI B IPYTYIO;

3) cmocoOHOCTh BHIOUpATH LENEBBIE M CMBICJIOBBIE YCTAHOBKH B CBOMX JEHCTBHAX U
MOCTYIKAX 110 OTHOLICHUIO K KHMBOM MPHUPOJIE, CBOEMY 370POBBIO U 30POBBIO OKPYKAIOIIUX;

4) yMeHuWs aJeKBAaTHO WCIIOJb30BaTh PEYEBBIE CPEACTBA VIS JUCKYCCHU U apryMEHTAIUH
CBOCH TMO3UIMH, CPABHMBATH pa3HbIE TOYKM 3PEHMSA, APTyMEHTHPOBATh CBOIO TOYKY 3pEHHS,
OTCTauBaTh CBOIO MMO3UIIHIO.

IIpeaMeTHBIMU Ppe3yJIbTATAMM OCBOCHHS BBIYCKHHKAMM CTaplIed IIKOJIBI Kypca
O6rosoTuu 6a30BOIr0 YPOBHS SIBIISIOTCS:

B nosnasamenwvnoii (unmennekmyanvnoi) cghpepe:

1) xapakrepucTuKa COJIEpXKaHUS OHMOJOTMYECKUX TEOPUH (KJIETOYHAs, OSBOJIIOLUOHHAS
teopusi [lapBuHa); yuenuss BepHaackoro o Ouocdepe; 3akoHOB MeHzens, 3aKOHOMEpHOCTEH
M3MEHYMBOCTH; BKJIA/1a BBIAIOIINXCS YUEHBIX B Pa3BUTHE OMOJIOTHYECKOM HAyKH;

2) BBUICTEHHE  CYIIECTBEHHBIX MPHU3HAKOB  OMOJIOTMYECKUX  OOBEKTOB  (KJIETOK:
PACTUTENBHBIX M JKUBOTHBIX, JOSICPHBIX M SAICPHBIX, MOJOBBIX M COMATHYECKHX; OPraHU3MOB:
OJTHOKJICTOYHBIX M MHOTOKJIETOUHBIX; BUJIOB, SKOCUCTEM, OHMOC(hEphl) U TpolieccoB (0OMEH BEIECTB,
pa3MHOXEHHE, JICJICHUE KIETKH, OIUIOAOTBOPEHUE, NEHCTBHE HCKYCCTBEHHOTO M €CTECTBEHHOTO
0TOOpOB, (OPMHUPOBAHUE TNPUCTIOCOOIEHHOCTH, OOpa30BaHME BHJIOB, KPYrOBOPOT BELIECTB U

NpeBpaIleHus SHEPTHH B SKOCUCTEMAaxX U Onocdepe);



3)  oOwscHenue pomnu GHOJOrMH B (HOPMUPOBAHMU HAYYHOTO MHMPOBO33PEHUS; BKIAJIA
OMOJIOTHYECKUX Teopuid B (POPMHUPOBAHHE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MUDPA;
OTPULIATEIILHOTO BIIUSHHUS AJIKOIOJIs, HUKOTHHA, HAPKOTUYECKUX BEIIECTB HA Pa3BUTUE YEIIOBEKA;
BIMSHUA MYTareHOB Ha OPraHU3M 4YellOBEeKa, HKOJOTMYECKHX (DaKTOPOB HA OpPraHU3MbI; MPUYMH
OBOJIIOLIMM, M3MEHSIEMOCTH BMJOB, HAapYILICHUH pa3BUTUA OpPraHU3MOB, HACJIECACTBEHHBIX
3a00JIeBaHUIA, MyTaIlNi, YCTOMYUBOCTH U CMEHBI YKOCUCTEM;

4) npuBeicHUE JIOKA3aTENLCTB (aPryMEHTAIUs) €IMHCTBA JKMBOM W HEXHUBOM NPHUPOIbL,
POJICTBA JKMBBIX OPraHU3MOB; B3aUMOCBSI3€H OPraHU3MOB M OKPY)KAIOLIEH cpeJibl; He0OOX0JUMOCTH
COXpaHEeHHsI MHOr000pas3usi BUIOB;

5) yMeH#He NM0IB30BaTHCS GHOJOTMIECKON TEPMUHOJIOTUEN ¥ CHMBOJIUKOIA;

6) peuieHHe 3IEMEHTAPHBIX OMOJOTHYECKUX 3a/[@4; COCTABIECHHME DJIEMEHTAPHBIX CXEM
CKPEILMBAHUS U CXEM IIEPEHOCA BEIIECTB U DHEPIUM B dKOCUCTEMAX (LIENH MUTAHUS);

7) onmcanue ocobeit BUIOB O MOP(POIOTHIECKOMY KPUTEPHIO;

8) BbIABIEHHE M3MEHYHMBOCTH, INPUCIOCOOJIEHHI OpPraHW3MOB K Cpele OOWTaHws,
HUCTOYHUMKOB MYTareHOB B OKpyXaroueil cpene (KOCBEHHO), AHTPOIOTE€HHBIX WM3MEHEHHMH B
HKOCHUCTEMAaX CBOEH MECTHOCTH; U3MEHEHHH B SKOCUCTEMAaX Ha OMOJIOTHYECKUX MOJECIISX;

9) cpaBHeHHEe OMOJNOrMYECKHX OOBEKTOB (XMMHYECKHH COCTaB TEN JKUBOW W HEKHBON
MPUPOJBI, 3apOABIIIA YEJIOBEKa M JIPYIMX MIEKONMTAIOIIMX, IPUPOAHbIE DKOCUCTEMBI U
arpod’KOCHUCTEMBI CBOCH MECTHOCTH), TPOIECCOB (€CTECTBEHHBIM W HMCKYCCTBEHHBIH OTOOPEI,
M0JIOBOE U OECIoyioe pa3sMHOXKEHHUE) U (OPMYIIMPOBKA BBIBOJIOB HA OCHOBE CPAaBHEHMS.

B yennocmmuo-opuenmayuonnoi cghepe:

1) ananus u oreHKa pasIMYHBIX THUIOTE3 CYIHOCTH JKM3HH, TPOMCXOKICHUE YENOBEKA U
BO3HUKHOBEHHUE JKU3HU, TTI00AIBHBIX HKOJIOTHYECKUX MPOOIEeM U MyTel WX peleHHs, IOCIeACTBUIA
COOCTBEHHOM JEATENBHOCTH B OKPY)KAIOILIEH cpefe; Ononornueckoi nHGpopMaum, noaydaeMoi u3
Pa3HBIX UICTOYHUKOB;

2) OLEHKa 3THYECKUX AaClEKTOB HEKOTOPBIX MCCIIEAOBAHUN B 00JaCTH OHOTEXHOJIOTHU
(KIIOHMpPOBAaHME, UCKYCCTBEHHOE OIJIOJOTBOPEHHE, HAIIPABJIEHHOE N3MEHEHNE T€HOMA).

B cghepe mpyooeoit deamenvnocmu: oBIaeHUE YMEHUSIMU W HaBBIKAMHU IOCTAHOBKHU

OMOJIOTUYECKUX SKCIICPUMEHTOB U OOBSICHEHHS UX PE3YJIbTATOB.



B cgpepe cpuzuueckoii deamenvnocmu:o00cHOBaHUE U COOIOJCHUE Mep MPOQUIAKTUKU
BUPYCHBIX 3a00JIeBaHUI, BPEIHBIX NMPHUBBIYEK (KypeHHE, YHOTpeOJEeHHE AIKOTOJjs, HapKOMaHUs);

MpaBWJI MOBEJEHUS B OKPYKAIOLIEH Cpelie.

B pesyabTaTte m3ydenusi ydyeOHoro mnpeamera «buosorus»» Ha ypoBHe cpeaHero o0miero
o0pa3oBaHus:
BpinyckHUK Ha yriy0JICHHOM YPOBHE HAYUYHMTCS:

— OIICHMBATh pOJIb OWOJIOTMUECKUX OTKPHITHH M COBPEMEHHBIX HCCICIOBaHUNA B
Pa3BUTUU HAYKU U B IPAKTUYECKOU EATEIbHOCTH JIIOJIEH;

— OIICHMBATh POJb OMOJIOTUHU B ()OPMHPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI MUDA,
IIPOTHO3UPOBATH MEPCIIEKTUBBI PA3BUTHSI OMOJIOTHH;

— YCTaHaBIMBATh M XapaKTE€PU30BATh CBS3b OCHOBOIIOJIATAIONIMX OHOJIOTHYECKUX
NOHATUH (KJIETKa, OpPraHuM3M, BHJ, OJKOCHUCTeMa, Ouocdepa) C OCHOBOMOIATAIOIIUMHI
MOHATUSMM JIPYTHX ECTECTBEHHBIX HAYK;

— 0OOCHOBBIBATH CHUCTEMY B3TJISI0B Ha JKMBYIO NPHPOAY U MECTO B HEW 4YeJOBEKa,
IpUMEHssT OMOJIOTHUECKUE TEOPUH, YUCHHUS, 3aKOHBI, 3aKOHOMEPHOCTH, IOHUMATh T'PaHHIIbI
UX IPUMEHUMOCTH;

— TPOBOJUTH Y4€OHO-MCCIIEAOBATEIBCKYIO JEATENBHOCTh IO OWOJIOTHH: BBIIBUTATH
TUNOTE3bl, IUIAHUPOBAaTh paboTy, OTOMpaTh M  MPeoOpa3oBBIBATH  HEOOXOAUMYIO
MH(OpMAIIHIO, IPOBOAUTE SKCIIEPUMEHTHI, HHTEPIPETHPOBATH PE3YJbTATHI, A€TaTh BHIBOIbI
Ha OCHOBE IOJYYEHHBIX PE3YJIBTATOB;

— BBUBIATH U OOOCHOBBIBATh CYIIECTBEHHBIE OCOOCHHOCTHM pa3HBIX ypOBHEH
OpraHu3aluy KU3HH;

— YCTaHaBIUBATh CBS3b CTPOCHUMS W  (YHKUUH  OCHOBHBIX  OMOJIOTHYECKHUX
MaKpOMOJIEKYJI, UX POJIb B MPOLECCAX KIETOYHOIO METab0IM3Ma;

— pelath 3aJa4M Ha ompenaeneHue nocienoparenbHocTd HykieotuaoB JIHK u u-PHK
(m -PHK), antukomonoB T-PHK, mocienoBaTensHOCTH aMHHOKHCIOT B MOJIeKyle Oenka,
NPUMEHSS 3HAHHUA O pEaKUUAX MaTPUYHOIO CHUHTE3a, TNEHETHMYECKOM KOJIE, IPHUHIINIE
KOMIIJIEMEHTApHOCTH;

— JenaTh BBIBOJBI 00 M3MEHEHHSX, KOTOpHIE MPOM30MIYT B MPOIECCaX MATPUUYHOTO
CHHTE3a B Cllyuyae U3MEHEHUs NocaenoBarenbHocTy Hykiaeotnaos JIHK;

— cpaBHUBaTh (a3pl JeNeHHs KJIETKU; pellaTh 3a/Jadyd Ha OIpelesieHHe M CpaBHEHHE
KOJM4YecTBa reHerudeckoro Marepuana (xpomocom u JIHK) B kieTkax MHOTOKJIETOYHBIX

OpraHru3MoOB B pa3HBIX (basax KJICTOYHOI'O TUKJIA,



— BBIABIIATH CYHIECTBEHHBIC MPU3HAKH CTPOCHHUS KIETOK OPraHM3MOB pPAa3HBIX IAPCTB
’KUBOW MPHUPOJIBI, YCTAHABIMBATD B3aUMOCBS3b CTPOCHUS M (DYHKLUH YacTel U OPraHOM]IOB
KIIETKU;

— 00OCHOBBIBaTh B3aWMOCBSI3b  IUIACTUYECKOTO ¥ DHEPreTHUYECKOTO OOMEHOB;
CpPaBHHBATh MPOIECCHl IIACTHYECKOTO M HIHEPreTHYECKOTO OOMEHOB, MPOUCXOJSIIIUX B
KJIETKaX JKUBBIX OPTaHU3MOB;

— ONpeneNnsTh KOJMYEeCTBO XPOMOCOM B KJIETKaX pPAaCcTEHUH OCHOBHBIX OT/ETOB Ha
Pa3HBIX ATAIax >KU3HEHHOTO ITUKJIA;

— pemarth TeHEeTHYECKHEe 3aJaud Ha JUTHOPHUIHOE CKpEIIMBAHUE, CIICTICHHOE (B TOM
quclie CIEIUIGHHOE C TOJIOM) HaclleJJOBaHWe, aHAIM3UPYIOIIee CKpEIIMBaHUE, MPUMEHSS
3aKOHBI HACIIEJCTBEHHOCTH M 3aKOHOMEPHOCTH CIICTUICHHOTO HACJICIOBAHMS;

— packpblBaThb  TPUYUHBI  HACIIEJCTBCHHBIX  3a00JIEBaHUN,  apryMEHTHPOBATH
HEO0OX0IMMOCTh Mep MPEAYIPEKACHUS TAKHX 3a00JICBaHUI;

— CpaBHUBATH Pa3HbIC CIIOCOOBI PA3MHOKEHUS OPTaHU3MOB;

— XapaKTepU30BaTh OCHOBHBIC ITAIlbl OHTOT€HE3a OPraHU3MOB;

—  BBISABIIATH MPUYHMHBI U CYIIECTBEHHBIE MPU3HAKA MOIU(DUKAIIMOHHOW M MYTallMOHHOM
W3MEHUYMBOCTH,; OOOCHOBBIBATH POJIb M3MEHYHMBOCTH B E€CTECTBEHHOM M HCKYCCTBEHHOM
otbope;

— 000CHOBBIBaTh 3HAYCHHE PA3HBIX METOJOB CEJIEKIMH B CO3JIaHUU COPTOB PACTCHHIA,
MOPOJI )KUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

— 00OCHOBBIBaTh TPHYMHBI HU3MEHSEMOCTH W MHOTOOOpasuss BHUIOB, TPUMEHSS
CUHTETUYECKYIO TEOPHIO IBOJIIOLNH;

— XapaKTepU30BaTh MOMYJSAIUI0 KaK €IUHUILY SBOJIIOIHH, BHUJl KaK CUCTEMATHYECKYIO
KaTEeroOpHIO U KaK Pe3yabTaT dBOJIOIUH;

— YCTaHaBIIMBAThH CBSI3b CTPYKTYPHI U CBOMCTB SKOCHUCTEMBI;

— COCTaBJISITh CXEMBI TEPEHOCAa BEIIECTB M JSHEPTUU B DKOCHUCTEME (CETH MUTAHWS),
MPOTHO3UPOBAThH MX U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHHsI (PaKTOPOB CPEIbl;

— apryMEHTHpPOBATh COOCTBEHHYIO TO3HUIMIO IO OTHONIEHHIO K 3KOJOTUYECKUM
npo0ieMaM U TIOBEICHUIO B IIPUPOJTHOM Cpeie;

— 000CHOBBIBaTh HEOOXOIMMOCTh YCTOWYMBOTO PA3BUTHUSI KAK YCIOBUS COXPaHEHUS
ouochepsr;

— OIIGHUBATh MPAKTHYECKOEC M JTUYECKOEC 3HAYCHHE COBPEMEHHBIX HCCIICOBAaHUI B
OMOJIOTHH, METUITHE, SKOJIOTHH, OMOTEXHOJIOTHH; 000CHOBBIBATh COOCTBEHHYIO OILICHKY;

—  BBIABIIATH B TEKCTE OMOJIOTHYECKOTO COJCpXKaHMs TPOOJIeMy ¥ apryMEHTUPOBAHHO €¢

OOBSCHATD;



— TMPEACTaBIATh OHOJIOTUYECKYI0 WH(GOPMAIMIO B BHUAE TEKCTA, TAONHIBI, CXEMBI,
rpaduka, aUarpaMMbl W JIeJIaTh BBIBOJIbI HA OCHOBAaHUM MPEJICTABICHHBIX JIAHHBIX;
npeoOpa3oBbIBaTh rpaduk, TaONUIly, IUarpaMMmy, CXeMy B TEKCT OHOJOTHYECKOTo
COJICPKAHUS.

BbInyCKHUK Ha yriiy0JIEHHOM YPOBHE IOJYYUT BO3MOKHOCTh HAYYHThCH:

—  0pP2aHU308b16aMb U NPOBOOUMb UHOUBUOVATILHYIO UCCIE008AMENbCKYIO 0esIMeNbHOCHb
no oOuonocuu (unu pazpabamvléamv UHOUBUOVALLHLIL NPOEKN): blO8USAMb 2UNOME3b,
nianuposams pabomy, omoupamv U npeodPA306vIBAMb HE0OX00UMYIO UHGOpMayuio,
npoBOOUMb IKCNEPUMEHMbL, UHMEPNPEMUPOBAMb Pe3yabmamsl, 0e1ams 6bl800bl HA OCHO8E
NOYYEHHBIX Pe3VIbmamos, npeocmagiams NPoOyKm C80UX UCCIe008AHULL,

—  NPOCHO3UPOBAMb NOCIEOCMBUSL COOCMBEHHBIX UCCIe008AHULL C YUEMOM IMUYECKUX
HOPM U DKOJLO2UYEeCKUX mpeOo8aHull;

— 8bldenAmyb  CywecmeeHnble O0COOEHHOCMU JCUSHEHHbIX YUKI08 npedcmasgumeret
PA3HBIX 0MOeN08 PACMEHUll U MUNO8 HCUBOMHBIX, U300pANCAMb YUKIbL pA3GUMUSA 6 8UOe
cxem;

—  AHAIU3UPOBAMD U UCNONB308AMb 8 DEeUleHUU YYeOHbIX U UCCIe008aMeNbCKUX 3a0ay
uHpopmayuro 0 cOBpeMeHHbIX UCCIe008ANHUAX 8 OUOI02UU, MeOUYUHEe U IKOJIO2UU,

—  apaymeHmupoeamv  HeoOXOOUMOCMb  CUHME3A  eCMeCmEeHHO-HAYYHO20 U
COYUOSYMAHUMAPHO20 3HAHUSL 8 INOXY UHGOPMAYUOHHOU YUBUTUZAYUU,

—  MOOenupo8amsv UMeHeHue dKOCUCIeEM NOO GIUAHUEM PA3IUYHLIX SPYIN (akmopos
OKpYdfcaroufeli cpeovl;

— ewliABIAMb 8  Npoyecce  UCCIe008AMENbCKOU  0eslMeNbHOCMU — NOCAe0CBUs.
AHMPONO2EHHO20 B030€UCMBUA HA IKOCUCMEMbL CB0€20 pPecUuoHd, npedrdzams Cnocoowl
CHUDICEHUSI AHMPONO2EHHO20 8030€UCMBUSL HA IKOCUCEMDb,

— UCMOJB30BaTh MNPUOOPETECHHBIC KOMIICTCHIIMU B TMPAKTHUCCKOW JCATEIBHOCTH U
MOBCCTHCBHON JKWU3HU Ui TPUOOPETEHHsI OIbITa JCATCILHOCTH, MPEIIICCTBYIOICH

npo(ecCHOHATBFHON, B OCHOBE KOTOPO JISKUT OHOJIOTHS KaK yUeOHBIH MpenMeT.

COHEPKAHUE KYPCA BUOJIOI'YH

Yray0/eHHblil ypoBeHb
10 kacc
Tema Nel: Beenenne. buoJiornsi kKak KOMILUIEKC HAYK 0 KMBOii mpupoae -104.
buonoruss kak komriekcHas Hayka. CoBpeMeHHBbIC HampaBieHus B Ouosioruu. CBs3b

OMOJIOTUH C APYIrMMU HayKaMHu. BBITIOJTHEHNE 3aKOHOB (PU3MKHM M XUMHUH B XUBOH npupoae. Cunmes



ecmecmeenHO-HAYYHO20 U COYUOSYMAHUMAPHO20 3HAHUA HA COEPEMEHHOM Jmane paseumus
yusunuzayuu. IlpakTndyeckoe 3HaUCHHE OMOJIOTUYECKUX 3HAHUH.

buosiornyeckue cucTeMbl Kak TIpeaMeT u3ydeHus Ouonorur. OCHOBHbIE MPUHIIMITBI
opranu3anui 1 (QYHKIMOHUPOBAHMUSA OHOJOTMYECKHX CHCTeM. buonocuueckue cucmemvl pa3Hbix
VpOGHelU Op2aHu3ayuu.

['unore3sl U TEOpuH, UX poJib B (HOPMUPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa. MeTobl Hay4HOI'O IT03HAHUSI OPraHUYECKOTO MUpPA. DKCIIEPUMEHTAIbHBIE METObI B
O10JIOTHH, CTaTHCTUYECKask 00pabOTKa JaHHBIX.

Tema Ne2:MosekyasipHbIi YPOBeHb -274.

MonekyisipHblE OCHOBBI KM3HHA. MAaKpO3JIEMEHTBI M MHUKpPONIEMEHTHI. Heopranudeckue
BemiectBa. Boma, ee ponbp B kuBoil mpupoxpe. ['mapodunbHocTs M ruapodobHocTh. Poib
MUHEPAJIBHBIX coJiell B KieTke. OpraHuuecKre BEIIECTBa, NOHITHE O PETYISAPHBIX U HEPETYISIPHBIX
ouomnonnMepax. YriaeBoAsl. MOHOCAaxapuabl, OJUrocaxapuabl W mnosucaxapuibl. DyHKIUU
yrneBoaoB. Jlumunbl. DyHknuu aunuaoB. benku. @OyHkiuu OenkoB. MexaHM3M  JIEHCTBUS
dbepmentoB. Hyknennossie kucnotel. JJHK: crpoenue, cBoiicTBa, Mectononoxenue, Gpynkmun. PHK:
crpoenue, Buabl, pynkuuu. AT®: crpoenune, ¢pyHkuuu. [pyriue opraHndeckue BEleCTBa KIETKH.
Hanorexnosoruu B 61osoruu.

Knerka — crpykTypHass M (yHKIMOHAJIbHAs €IMHHIIA OpraHu3Ma. Pasgumue yumonozuu.
CoBpemMeHHbIE METOAbl M3ydeHHUs KJIETKH. KieTouHas Teopust B CBETE€ COBPEMEHHBIX JaHHBIX O
CTPOCHUU U (DYHKIMAX KIETKH. Teopus cumbuocenesa. OCHOBHBIE YaCTH M OPTaHOMUBI KIETKH.
Crtpoenne u ¢yHkuuu Ouosnorndeckux memOpan. Lluromnasma. Snpo. Crtpoenue u QyHKIUH
XpoMocoM. MemOpaHHble U HeMeMOpaHHble opraHoupsl. Llutockener. Bxirouenus. OCHOBHBIE
OTIIMYUTEIbHBIE OCOOCHHOCTH KIIETOK MPOKapruoT. OTINUUTENbHbIE 0COOEHHOCTH KIIETOK SYKapHOT.

Bupycsl — HeknetouHast popma sxu3HH. CriocoObl nepenaun BUPYCHBIX MHQEKIHMA U Mephbl
npo(MIIaKTUKKA BUPYCHBIX 3a00J1€BaHUI. Bupyconoeus, ee npakmuueckoe 3HaueHue.

Tema Ne3: Knerounsiii ypoBeHb-374.

Knerounsiii merabonu3m. DepMEHTATUBHBIA XapaKkTep peakiuii oOMeHa BeIIecTB. JTarbl
SHEPTreTUYECKOT0 OoOMeHa. A’poOHOe M aHa’dpoOHOe JbIXxaHuWe. PoNb KIETOUHBIX OPraHOWIOB B
mporeccax sHepreTuyeckoro obmena. ABToTpopsl u  rereporpodrl. DotocuHTe3. Dasbl
¢dorocunTe3a. XeMOCHHTES.

HacneactBennas nadopmaius u ee peainzanys B KIeTke. [ eHeTHUeCKil KoJl, ero CBONUCTBA.
OBomrouus npeacraBiaeHuil o reHe. CoBpeMEHHbIE NPEACTABICHUS O T'€HE U IreHoMme. buocuHTes
Oenka, peakiui MaTpUYHOTO CHHTEe3a. Perymsius paGoThl TE€HOB M HPOIIECCOB 0OMEHa BEILECTB B
kieTke. ['eHHas MH)XKEHepusi, TeHOMUKA, npomeomuxa. Hapywienue Ouoxumuueckux npoyeccos 6

Klemke noo GIusiHuem MynmaceHo6 U HAPKOCEHHbLX 6euecme.



Knerounblii nmkn: uHTEpdaza u ngeneHue. MUTO3, 3HAYCHHE MHUTO3a, (a3pl MHTO3A.
ComaTu4eckne U TOJIOBBIC KIETKU. Meio3, 3HaueHne Meiio3a, ¢aszbl Meiio3a. Meio3 B )KH3HEHHOM
nuKie opraHu3MoB. DopMUpOBaHHE IOJIOBBIX KJIETOK Y LBETKOBBIX PAaCTEHHHM U ITO3BOHOYHBIX
KUBOTHBIX. Pecynayus Oenenus KIemoK, HApywleHus peyisayuy Kak npuduHa 3a0601e6aHull.
Cmeonosvie kiemxu.

Tema Ne4: OpranusMeHHbIH ypPoBeHb - 28 4. (254. B CBSI3M ¢ yMeHbIIEHHEM KOJIN4YeCTBa
yacos (Ha 3 yaca) u3-3a NPOJAJICHNS] OCCHHUX KAHUKYJI)

OCOOCHHOCTH ~ OJJHOKJICTOYHBIX, KOJOHHAJIbHBIX M  MHOTOKJIETOYHBIX  OPTraHU3MOB.
B3anMocBs3b TKaHEH, OPraHoB, CUCTEM OPraHOB KaK OCHOBA LIEJIOCTHOCTH OpraHU3Ma.

OcHOBHBIE TPOLECCHI, MPOUCXOALINE B OpraHU3Me: MUTAHUE U NMHULIEBApEHUE, JBHKEHUE,
TPAHCIIOPT BEIIECTB, BBIIEICHUE, pa3IpakKUMOCTh, pEryisinus y opraHusmMoB. [lonaepxxanue
roMeocTasa, IPUHLIUI 00paTHOM CBSI3H.

PasmHOkeHue opranu3MoB. becnosioe u nojgoBoe pa3MHOKEHHE. [[BOMHOE OILIOAOTBOPEHUE
y IBETKOBBIX pacTeHH. Buabl omnooTBOpeHus y sKMBOTHBIX. CrIOCOOBI Pa3MHOXKEHUS Y PaCTEHHMA
u OKUBOTHBIX. IlapreHorene3. OmnroreHe3. OMOpuoHanmpHOE pasBuTue. [locTaMOpHOHANBHOE
pazsutue. Ilpsimoe u Hempsimoe pasButhe. JKU3HEHHBIE LUKIBl Pa3HBIX TPYNI OPraHU3MOB.
Perynsauus nHAMBUAYanbHOrO pa3BuTUs. [IpuunHbl HapyIIEHUI pa3BUTHs OPraHU3MOB.

Hcropuss BO3HMKHOBEHHsS M pa3BUTUA TIE€HETUKHM, METOJAbl TEHETUKU. ['eHernueckue
TEPMUHOJIOTHSI M CUMBOJIMKA. [ €HOTUN U (peHOTHI. BeposSTHOCTHBIN XapakTep 3aKOHOB I'€HETHKH.
3aKoHBl HACJEICTBEHHOCTH I. MeHaens M ycioBHs HMX BbIIOJHEHUS. L{uTojormueckue OCHOBBI
3aKOHOMEPHOCTEN  HacleIoBaHMs. AHAIU3UPYIOIIEE CKpEUIMBAaHUE. XPOMOCOMHAas TEOPHs
HacyencTBeHHOCTH. CIETNIEHHOE HaclleJ0BaHHue, KpoccuHrosep. Onpenenenue nosa. CuenieHHoe ¢
II0JIOM HaclieoBaHue. B3aumMoaelcTBue aJjUIeIbHBIX U HEAJUICIbHBIX I€HOB. [ €eHETUUECKUE OCHOBBI
WHJUBHUIYAJIILHOTO Pa3BUTUs. [ eHemuueckoe kapmuposaHue.

I'eneTnka 4demoBeka, METOAbl M3Y4YECHHs TI'C€HETHUKHM 4eEJIOBEKa. PenponykTuBHOE 310pOBbE
yenoBeka. HacnencTBeHHbIe 3a007€BaHMsI YeTIOBEKA, UX MPEIyNpeKIeHuEe. 3HAYCHHE TeHETHKH IS
MEIUIUHBI, 3THYECKUE aCTIEKThI B 001aCTH MEIUIIMHCKOM IeHETHUKH.

I'enotun wu cpema. HenacnenctBeHHas wu3MeHYuBOCTh. Hopma peakuuu Inpu3HakKa.
Bapuanuonsslii psAx W BapualMoHHas KkpuBas. HacneactBeHHas W3MEHYMBOCTh. Bujbl
HaCJIe/ICTBEHHOW M3MeHunBOCTH. KoMOMHATHBHAS M3MEHYMBOCTH, €€ MCTOUYHUKU. MyTaluu, BHIBI
Myranui. MyrareHsl, UX BJIMSHUE HAa OpraHM3Mbl. Myranuu Kak IPUYMHA OHKOJOTMYECKHUX
3aboneBaHuil. BHesiiepHas HacneICTBEHHOCTh U UI3MEHUYUBOCTh. DnuceHemuKa.

Jlomectukanus u cesekuus. L{eHTpsl 040MallHUBaHNsl )KUBOTHBIX U LEHTPBI IPOUCXOKICHUS
KYJBTYPHBIX pacTeHUil. MeToapl CeNeKIuH, UX TeHeTHYeCKHe OCHOBBL. VICKyCCTBEHHBIH 0TOOD.

YCKOpeHI/IC W TIOBBINICHHUC TOYHOCTH 0T60pa C MOMOIIBIO COBPCMCHHBIX MCTOAOB T'CHCTUKH U



OMOTEXHOJOTMU. ['eTepo3nc M €ero MHCIOJIb30BaHHWE B CEJNEKUWHU. PacmmpeHne TeHEeTHYeCKOro
pazHOOOpa3usi  CEJNEKUMOHHOTO  MaTepuaia:  TOJUIUIOWAMs, OTAaJeHHas  TruOpuau3anus,
JKCIIEPUMEHTAIIBHBI MYTareHe3, KJIETOYHAs MHXKCHEPHUs, XPOMOCOMHAs WHXKEHEpHs, I'€HHas
UHXeHepus. buo6e3onacHoCTs.

11 kmacce
Tema: IlonyasiNHOHHO-BUI0BOI YPOBeHb — 25 4.

PazButue »sBomonmonnbix wuae. Hayunbie B3rmsiabel K. Jlunnes wu  K.b. Jlamapka.
OpomoumoHHasgs  Teopuss Y. Jlapuna.  CBuzeTenbcTBa — ABOJIIOLMM  JKUBOM  NPUPOIBL:
MAJICOHTOJIOTUYECKUE, CPAaBHUTEIbHO-aHATOMUYECKHE, AMOpHOJIOTHYECKHe, Ouoreorpaduyeckue,
MOJIEKYJIIpHO-Te€HeTHYeCKue. Pa3BuTue npencrasieHuii o Buje. Bun, ero xpurepuu. Homynsamnus kax
¢dopma cymiecTBOBaHMs BUAA M Kak 3J€MEHTapHas eIuHuIA 3Bojiouud. CHHTETHYecKas Teopus
9BOJIOLMHA. MUKpPO3BOIIONMA U MaKpOdBOIIOLHMS. [IBHKyIME CHIIBI 3BOJIIOLUU, UX BIIMSIHHE Ha
reHodonn nomynasiuu. [pelip reHoB M ciaydaliHble HEHANpaBJICHHbIE WM3MEHEHHs TEeHO(OHAA
nomynsnuu. YpaBHeHue Xapau—BaitnOepra. MosieKky/nsspHO-T€HEeTHUECKUE MEXaHU3MbI IBOJIOIUH.
@opMBI €CTECTBEHHOTO 0TOOpa: JABMXKYINAs, CTAOMIN3UPYIOIAst, TU3PYNTUBHAS. DKOJOTHYECKOE U
reorpaguueckoe BupooOpazoBanue. HampaBnenuss u mytu sBomonud. DOpMBI  3BONIONMU:
OUBEPreHIus, KOHBEpreHuus, mnapamienusM. Mexanusmel agantanuid. Kossomonus. Pounb
HBOJIIOLIMOHHON TE€OPUHU B (JOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM KapTHHBI MHpA.

MHoroo6pa3ie OpraHu3MOB M NPUCIOCOOJIEHHOCTh OPraHM3MOB K Cpeie OOMTaHHs Kak
pe3yabTar 3BoMIONMU. [IpuHIMOBL Kiaccupukanmuu, cucreMaruka. OCHOBHBIE CHCTEMaTHUYECKHE
rpymmnsl opraandeckoro mupa. CoBpeMeHHbIe MOAX0 Ikl K KIIacCCU(UKAIIUN OPraHU3MOB.

PazBurtune xu3nu Ha 3emiie. MeTobl TaTUPOBKHU COOBITHI MPOILIOr0, FEOXPOHOJIOTHYECKAs IIKaja.
I'unote3sl MPOUCXOXKICHUS XU3HU Ha 3emie. OCHOBHBIE ATallbl 3BOIONMU OHOChEpbl 3eMIIH.
KiroueBbie cOOBITHS B 3BOJIOIMU PACTCHUN U )KUBOTHBIX. Boimupanue 61008 u e20 npuyuHbl.

CoBpeMeHHbIE NIPEJICTABICHNUS O NMPOUCXOKICHUH uenoBeka. CUCTEMAaTUUECKOE TOJIOKEHUE
4yeloBeKka. OBoJiolMs  4denoBeka. dakTopel sBodronuM  4enoBeka. Packl  denmoBeka, HX
IIPOUCXOXKIACHUE U €IUHCTBO.

Tema: DxocucTeMHbIl YPOBeHb-474.

Okosnorndyeckue (akTopbl M 3aKOHOMEPHOCTH HUX BIUSHHMS HAa OPraHu3Mbl (IIPUHIMII
TOJIEPAHTHOCTH, JUMUTHpyomue (akropsr). IlpucnocoOneHnss OpraHu3MoB K  JEHCTBHIO
9KOJIOTHYECKUX (hakTopoB. buonornyeckue putmbl. B3anmoneiicTBHe 3KOIOTHUECKUX (DAKTOPOB.
DKoJoruyeckasi HuIa.

buoreoneno3. Dxocucrema. KommoneHTsl 3kocucteMbl. Tpoduueckue ypoBHH. TwuIisl
numieBslx nened. IlumeBas cerb. KpyroBopoT BemiecTB M NOTOK 3HEPIUHM B 3KOCHUCTEME.

buoTtuueckue B3aMMOOTHOIIICHUA OpraHnu3mMoB B OKOCHUCTEMCE. CsoiicTBa OKOCHUCTEM.



[TpoaykTHBHOCTH U OHOMacca SKOCHCTEM pa3HbIX THNOB. Cykueccus. CaMOperyssiius 3KOCUCTEM.
[Tocnencteust BIHMSHUS JIESTEIBHOCTH 4YENOBEKAa Ha SKOCHCTEMbL. HeoOXO0IMMOCTh COXpaHeHHS
O0ropa3zHo00pa3us FIKOCUCTEMBL. ATPOIIEHO3bI, UX 0COOEHHOCTH.

Tema: buocdepubiii ypoBeHb-304 (274. B CBSAA3H ¢ yMeHbIIIEHMEM KOJIHYECTBA 4YacoB (Ha
3 yaca) u3-32 NPOJJICHUS] OCECHHUX KAHMKY.JI)

Yuenne B.U. Bepnaackoro o Oumocdepe, Hoocepa. 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uocdeprl. Kommnonentsl 6nocdepsl n ux poisib. KpyroBopots! BemectB B Ouochepe. buorennas
MUrparust atoMoB. OcHo8Hbie OuoMbl 3emu.

Ponr uwenoBeka B Oumocdepe. AHTpomoreHHoe BozneicTBue Ha Ouocdepy. I[Ipupoansbie
pecypchl M palMOHAIbHOE MPHUPOJAONONb30BaHUe. 3arpsizHeHue Ouochepsl. CoxpaHeHHe
MHOT000pa3usi BHJIOB KaK OCHOBAa YCTOWYMBOCTH Ouocdepwl. BoccmanosumenvHas 3KON02UA.

[TpoGnembl yCTOMYHUBOTO Pa3BUTHSI.

Hepcnekmuebz paseumus buon0cUYecKux HAYK, akmydajbHble l’lp06ﬂ€]l/lbl buonocuu

IIpumepHBbIii HepevYeHb JJA00PATOPHBIX M NPAKTHYECKUX PadoT (Ha BHIOOP yuHuTeJIs1):

1. Hcnonp3oBanue pasinyHbIX METOJIOB MPU U3yYECHUH OHOJOTHYECKHX 0OBEKTOB.

2. TexHHKa MUKPOCKOIIMPOBAHUSI.

3. U3ydyeHne KIETOK pACTEHHI W OIKMBOTHBIX TI0J MHKPOCKOTIOM HAa TOTOBBIX
MUKpOIIpenapaTax U uxX OMMcaHue.

4. TlpurotoBiieHNe, pacCMaTPUBAHKE U OTIUCAHUE MHUKPOTIPENIAPATOB KIETOK PACTEHUIA.

5. CpaBHeHHE CTPOCHHUS KICTOK PACTCHUIA, J)KUBOTHBIX, TPHOOB U OaKTepHId.

6. V3yueHne NBUKEHUS IUTOILIA3MBI.

7. VI3yueHue mia3Moin3a 1 JASIIa3MoITi3a B KIICTKAX KOXKHUIIBI JIYKa.

8. U3yuenne (pepMEHTATHBHOTO PACIICIUICHUS MEPOKCHIA BOJIOPOJa B PACTUTEIBHBIX U
’KMBOTHBIX KIICTKAX.

9. OGuapyxkeHue OEJIKOB, YIIEBOIOB, JIUIUIOB C IOMOIIBIO KAYECTBEHHBIX PEAKIHIA.

10. Beigenenne JJHK.

11. W3yuenme KaTanuTUYECKOM aKTHBHOCTH (HEPMEHTOB (Ha MPHMEPE aMHJIa3bl MM KaTal
asbl).

12. Ha6monenne MuTo3a B KJICTKaX KOHYHKA KOPEIIKA JIyKa HA TOTOBBIX MUKPOIPEIaparax.

13. U3yuenne XxpoMOCOM Ha TOTOBBIX MUKPOIIPETIApaTax.

14. N3yuenune craamii Meiio3a Ha TOTOBBIX MUKPOIIpEIapaTax.



15. U3yuenne cTpoeHus TOJIOBBIX KJIETOK HA TOTOBBIX MUKPOIIpENaparax.

16. Pemenne seMeHTApHBIX 33/1a4 [0 MOJICKYJISIPHON OHOJIOTHH.

17. BeisiBicHHE NPH3HAKOB CXOJCTBA 3apOJBIINICH YENOBEKA W JAPYIHX IO3BOHOYHBIX
JKUBOTHBIX KaK JIOKa3aTeJIbCTBO UX POJICTBA.

18. Cocrasiienue 371€MEHTAPHBIX CXEM CKPEI[MBAHUSL.

19. PenreHne reHeTHYECKUX 3a/1a4.

20.  W3syueHue pe3yibTaTOB MOHOTHOPUAHOTO W JUTHOPHIHOTO CKPEIIMBAHUS Y
IPO30(HUITHL.

21. CocraBieHune 1 aHaIN3 POJIOCIIOBHBIX YEIOBEKA.

22. UW3ydeHune W3MEHYHBOCTH, MOCTPOCHHE BAPUAI[MOHHOTO psid M BapUALHOHHOM
KpUBOM.

23. Onucaunue deHorumna.

24. CpaBHeHHE BUIOB 10 MOP(HOIOTHIECKOMY KPUTEPHIO.

25. Onucanue MPUCTIOCOOIEHHOCTH OPraHu3Ma i € OTHOCHTEIBHOTO XapakTepa.

26. BoisBieHHE MPUCTIOCOOTIECHHUI OPraHU3MOB K BIMSIHHIO Pa3jIMYHBIX JKOJIOTHYECKHX
¢baxTOpoB.

27. CpaBHeHHE aHATOMHYECKOTO CTPOCHUSI PACTCHHUIA Pa3HBIX MECT OOUTaHHUSI.

28. Meto bl u3mMepeHus PaKTOPOB CpeIbl OOUTAHHS.

29. V3yueHue 3KOJOTHYCCKUX A/IaNTal[i YeIOBEKa.

30. CocraBieHune MUIIEBbIX [ETICH.

31. W3yuenue 1 onKMCaHUE SKOCHCTEM CBOEH MECTHOCTH.

32.  MozenupoBaHue CTPYKTYp U TPOIIECCOB, MPOUCXOSIINX B SKOCHCTEMAX.

33. OueHka aHTPOMOT€HHBIX M3MEHEHHUI B IPUPOJIE.

TemaTnueckoe INIAHUPOBAHUC

10 xmacce
(3 yaca B Hepearo, 102 4, u3 HUX 14-pe3epBHOE Bpemst)

Ne Tema pasnena KonnuectBo 3auyernl/
4acoB JlabopaTopHble
padoThI
1. Paznen 1: Benenue. buosiorust kak KOMIUIEKC HayK O 10 1/0
YKUBOM NIPUPOJIE




2. | Paznen 2: MonexkymisipHbIA YPOBEHb 27 2/'5
3. | Pazpen 3: KnetouHblit ypoBeHb 37 4/2
4. | Paznen 4: Opranu3MeHHbIH YPOBEHb 25 2/0
Hroro 99 97
TemaTnuyeckoe NJIAHMPOBaHHE
11 kmacce
(3 yaca B Hepearo, 102 4, u3 HUX 14-pe3epBHOE Bpemst)
Ne Tema pasnena KonnuectBo 3augernl/
4acoB JlabopaTopHble
padoThI
1. | Pazmen 1: [lonynsiiMOHHO-BUAOBOM YPOBEHb 25 2/ 4
2. | Pazgen 2: DKOCUCTEMHBIN YPOBEHB 47 4/ 6
3. | Pa3gen 3: buocdepHslit ypoBeHb 27 4/ 6
Hroro 929 10/16
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