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Meroandeckue peKOMEHIAIUKA 10 CO3JaHUI0 M (PYHKIIMOHMPOBAHHUIO B 001I€00pa3oBa-
TEJbHBIX OPraHMU3alMAX, PACIOJIOKEHHBIX B CEIbCKOW MECTHOCTH U MaJlbIX FOpOAAxX, LIEHTPOB
00pa3oBaHMs €CTECTBEHHO- HAYYHOW M TEXHOJOTHYEeCKOW HampaBieHHocTel («Touka poctay)
(yrBepkaeHbl pacnopsbkeHueM MunuctepcTBa npocseieHuss Poccuiickoit ®@enepauun ot 12
ssuBapst 2021 r. Ne P- P-6)

° Jannas paGodasi mporpaMmma COCTaBJIEHA C y4ETOM BHEAPEHHsI HOBBIX 00pa3oBa-
TEJbHBIX KOMIIETEHLIMH B paMKaX peroHajpHOro npoekra «CoBpeMeHHas wikosa» (B ¢opme
LEHTPOB 00pa30BaHMUs €CTECTBEHHOHAYYHOTO U TeXHOIornyeckoro npoduineit «Touka Poctay).

. Hcnonb3oBanue obopynoBaHus LeHTpa «Touka pocTa» MpH pealu3aluu JaHHOM
MIPOrpaMMBbl TO3BOJIIET CO3/aTh YCJIOBHSL: JIJIsl PACIIMPEHUsI COJACPkKAHUS MIKOJIHHOTO OHOJIOTH-
4eCcKoro oOpa3oBaHMs; JAJIS IOBBIIIEHHUS [MO3HABATEIbHOW AKTUBHOCTH OOydYaroluxcs B ecTe-
CTBEHHO-HAay4YHOH 00JacTH; AJIs pa3BUTHs JUYHOCTH peOeHKa B Iporecce 00ydeHus: OMOJIOTHH,
ero crnocodHocrel, GopMUPOBaHUS U YIOBIETBOPEHUS COLMAIBHO 3HAYUMBIX UHTEPECOB U I10-
TpeOHOCTE; g paboThl ¢ 0OAapEHHBIMU LIKOJbHUKAMH, OPTraHU3alUU X PAa3BUTUS B pa3iiny-
HBIX 00J1aCTX 00pa30BaTeNbHOM, TBOPUECKOH EATEILHOCTH.

° [Tpumensst uQpoBbIe 1a0OPATOPUU HA YPOKax OWOJIOTHH, yYaluecs CMOTYT BbI-
IIOJIHUTH J1a00paToOpHbIe PadOThl U 3KCIIEPUMEHTHI 110 IPOrpaMMe OCHOBHOM 1IKOJIE

Iesn u 3apa4yu Kypca buoJiorus, npoguibHbIH YPOBEHb:

— conMaaM3anus oOy4yaroIMXCcsl KaK BXOXJAEHUE B MHUP KYJIbTYpbl U COLMAIBHBIX OT-
HOIICHHH, 00eCIIeunBaloIIee BKIIOUEHHE YJauXcs B Ty WU HHYIO TPYIITY JH00 OOIIHOCTh —
HOCUTelsl €€ HOpPM, ILIEeHHOCTEH, OpUEeHTaluil, OCBaMBAEMBIX B IIPOLIECCE 3HAKOMCTBA C MHPOM
KUBOU IIPUPOBL;

— npuodieHne K 03HABATEIbHOM KyJIbTYpe KaK CUCTEME M03HABaTEIbHbIX (HAyYHBIX)
LIEHHOCTEMN, HAKOIIJIEHHBIX O0IIECTBOM B chepe OHOIOrH4YeCKON HAyKH.

ITomumo s3TOro, Ouosoruueckoe oOpa3oBaHME Ha CTapllield CTyNEeHH Mpu3Ba-
HO 00€CIIeUnTh:

— OPHEHTALMIO B CHCTEME 3THUECKUX HOPM M LEHHOCTEH OTHOCUTEIILHO METOJIOB, pe-
3yJIbTAaTOB M IOCTHKEHUH COBPEMEHHON OMOJIOTHYECKO HAyKH;

— pa3BHTHe I03HABATEJIbHBIX KaueCTB JMYHOCTH, B TOM YHCJIE [103HABATEIbHBIX MHTE-
PECOB K M3YYEHHIO OOIIMX OMOJIOrMYECKHX 3aKOHOMEPHOCTEH U caMOMy IpOLIECCY HAYyYHOI'O
MIO3HAHUS;

— OBJIaJleHHe yueOHO-TI03HABATEIbHBIMU u LIEHHOCTHO-
CMBICIIOBBIMU KOMITETEHTHOCTAMU 111 (DOPMUPOBaHMS TO3HABATENbHOM M  HPABCTBEH-
HOM KyJIbTYpbl, Hay4dHOIO MHPOBO33PEHMs, a TaKKe METOAOJOrueil OHOJOTHYecKo-
IO 3KCIIEPUMEHTA U JIEMEHTAPHBIMH METOJJaMU OMOJIOTMYECKUX UCCIIeI0OBaHUM;

— ¢opMupOBaHHME YKOJIOTMYECKOTO CO3HAHUS, IEHHOCTHOTO OTHOLIEHMS K KUBOH MpH-
poJie U YeIOBEKY

— (opmupoBanue cucTeMbl OHMOJIOTMYECKHUX 3HAHUM KaK KOMIIOHEHTa €CTeCTBEHHO-
Hay4YHOM KapTUHBI MUPA; pa3BUTHE JIMYHOCTH OOYYAIOUIMXCS, WX HHTEIJIEKTYyaJbHOE M HpaB-
CTBEHHOE COBEPILIEHCTBOBAaHUE, (POPMUPOBAHUE Yy HUX T'YMAaHUCTUYECKMX OTHOLIECHHH U 3KOJIO-
THYECKU 11e71eco00pa3HOro MoBeJAeHUs B ObITY U TPYAOBOM JIE€ATENbHOCTH; BEIpaOOTKA MOHUMa-
HUS 00IIECTBEHHON MOTPEOHOCTH B pa3BUTHH OMOJIOTHH, a TakkKe (POPMUPOBAHNE OTHOILEHUS K
OMOJIOTMH KaK BO3MOXKHOM 00s1acTu OyAyliei npakTHYecKo e TeIbHOCTH.



PE3YJIbTATBI OCBOEHHUS PABOYEI ITPOT'PAMMBI KYPCA BHOJIOT A

JINYHOCTHBIE

OOyyamomuiicss HAYYUTCS PeATM3AINH 3TUYSCKUX YCTAHOBOK IO OTHOIIEHHUIO K OMOJIO0-
THYECKUM OTKPBITHAM, UCCIICIOBAHUAM M UX PE3yJIbTaTaM; IPU3HAHUS BBICOKOM IEHHOCTH JKHU3-
HU BO BCEX €€ MPOSIBICHUSX, 3JOPOBbSI CBOETO U JAPYTUX JIIOJICH, peanu3ali yCTaHOBOK 30PO-
BOT'0 00pasa KH3HU;

OOyuyamomuiicss MOJYYHT BO3MOKHOCTH HAYYHTHCSl CHOPMUPOBAHHOCTH TIO3HABA-
TEILHBIX MOTHBOB, HAIPABJICHHBIX HA TMOJy4Y€HUE HOBOT'O 3HAHUS B 00J1aCTH OMOJIOTHH B CBSI3HU C
Oyaymei mpodecCHOHANBHON NesITeIbHOCTHIO WIIM OBITOBBIMU MPOOJIEMaMH, CBSI3aHHBIMU C CO-
XpaHEHHEM COOCTBEHHOTO 37I0POBBS U AKOJIOTHYECKON O€30MaCHOCTH.

IIpenmeTHbIe

OO0yuarommiicss HAYYUTCsI: PAaCKpPBIBAaTh Ha MpUMepax pojb OMOIOTHH B POPMUPOBAHUH
COBPEMEHHOW Hay4yHOW KapTHHBI MHpa U B IIPAKTUYECKON NEATEIBHOCTH JIIOACH; IOHUMATh U
OIMCHIBATh B3aMMOCBS3b MEXIY E€CTECTBEHHBIMH HAayKaMu: OWOJIOTHEH, (U3UKOW, XHUMHEH;
YCTAaHABJIMBATh B3aUMOCBSI3b IIPUPOJHBIX SBJICHUH; IOHUMATh CMBICI, pa3jindaTh U ONHUCHIBATH
CUCTEMHYIO CBS3b MEXKIY OCHOBOIIOJIAralOIIMMU OMOJIOTMYECKMMH MOHATUSAMU: KJIETKa, opra-
HU3M, BUJ, KOcHUcTeMa, Ouocgepa; HCHOIb30BaTh OCHOBHBIE METOJbl HAyYHOIO MO3HAHHUS B
y4eOHBIX OMOJIOTHYECKUX HMCCIECIOBAHUAK, MPOBOAUTH SKCIEPUMEHTHI IO M3YYECHUIO OMOJIOTHU-
YEeCKUX OOBEKTOB U SIBICHUH, OOBSCHAThH PE3y/bTaThl SKCIIEPUMEHTOB, aHAJIIM3UPOBATh UX, Qop-
MYJIHPOBATh BBIBOJBI; (POPMYITHPOBATH TUIIOTE3HI HA OCHOBAHUH TIPEIOKEHHON OMOIOTHYECKOM
uHbOpMalUU U MpeAaraTh BapuaHThl IPOBEPKU TUIIOTE3; CPABHUBATH OMOJIOTHYECKHUE O0BEKTHI
MEXy COOOH IO 3aJaHHBIM KPUTEPUSM, JeJIaTh BHIBOABI U YMO3AKIIOYCHHS Ha OCHOBE CpaBHe-
HUS; 0OOCHOBBIBATh €IMHCTBO JKUBOM W HEKUBOW MPUPO/BI, POACTBO KHUBBIX OpPraHU3MOB, B3a-
HMMOCBSI3U OPraHU3MOB U OKPY’KaIOLIEH Cpelbl Ha OCHOBE OMOJOTMYECKUX TEOpPUM; MPUBOIUTH
IIPUMEPHI BEIIECTB OCHOBHBIX I'PYII OPraHUYECKUX COECIUHEHUHN KIeTKH (OesKOB, KHUPOB, yrie-
BOJIOB, HYKJIEMHOBBIX KHCJIOT); PAacliO3HaBaTh KJIETKHU (IIPOKAPUOT U dYKApHUOT, PACTEHUH U KU-
BOTHBIX) IO OIHUCAHHIO, HA CXEMaTUYECKUX M300paXKEHUSX; yCTAaHABIMBATh CBA3b CTPOCHUS U
(GyHKIMH KOMIIOHEHTOB KJIETKH, 0OOCHOBBIBATH MHOTOOOpa3ne KJIETOK; PACMO3HABAThH MOIYIs-
LU0 U OMOJIOTUYECKUI BUJ 110 OCHOBHBIM MPHU3HAKAM; OMHMCHIBATh (DEHOTUIT MHOTOKJIETOUYHBIX
pacTeHMi U KUBOTHBIX 1O MOP(OJIOTUYECKOMY KPUTEPHUIO; O0OBACHATH MHOI000Opa3ue OpraHus-
MOB, NPUMEHsS BOJIOLHOHHYIO TEOPHIO; KIacCu(UIMPOBaTh OHMOJIOrMYecKHe OOBEKThl Ha OC-
HOBaHUM OJHOTO MJIM HECKOJBKUX CYIIECTBEHHBIX MPHU3HAKOB (TUIIbI MUTAHUS, CIIOCOOBI JIbIXa-
HUS U Pa3MHOXKEHUS, 0COOEHHOCTH Pa3BUTHUs); OOBACHATh NPUYMHBI HACIEICTBEHHBIX 3a0oJe-
BaHUil; BBIABIATh U3MEHUMBOCTh Y OPTaHU3MOB; OOBSACHATH MPOSBICHNE BUJIOB U3MEHYMBOCTH,
HCIIONB3Ysl 3aKOHOMEPHOCTH HM3MEHYMBOCTH; CPaBHUBATH HACJIEICTBEHHYIO M HEHACIEACTBEH-
HYIO U3MEHYMBOCTb; BBISBIATH MOpdosiornyeckue, Gpu3nogoruueckue, noBeieHYeckue aiamnTa-
LIMM OPTaHU3MOB K cpelie OOMTaHUs U JAEHCTBHIO 3KOJOTUYECKUX (PAKTOPOB; OCTABISATH CXEMBbI
MIepeHOoca BEIIECTB U PHEPTUU B SKOCUCTEME (LIeMH NMUTaHM); TPUBOAUTH JOKA3aTeIbCTBA HEOO-
XOJUMOCTH COXpaHEHUs] OMopazHOoO0pa3us il YyCTOMUMBOIO pa3BUTHS M OXPAHbI OKPYKAIOIIen
Cpenbl; OLIEHWBATh JJOCTOBEPHOCTh OMOJIOTMYECKON MH(POpPMALMHU, MOTYYEHHOW M3 pa3HbIX HC-
TOYHHKOB, BBIIETATh HEOOXOAUMYIO MH(POPMAIUIO Ui UCIOJB30BaHUs €€ B yUeOHOU JesiTellb-
HOCTH U PELIEeHUM NMPaKTHUECKUX 3a/1ad; MPEeACTaBIsATh OMOIOTHYECKYI0 MH(POpPMAIMIO B BUE
TeKcTa, TabauIbl, rpaduka, 1uarpaMMBbl U JIeJaTh BBIBOJbI HA OCHOBAHUHU NPEACTABIEHHBIX JaH-
HBIX; OIICHUBATh POJIb JIOCTUKEHUN T€HETUKH, CEJIEKLIUU, OMOTEXHOJIOIMH B PAKTUYECKOH es-
TEIbHOCTHU YeJIOBEKa U B COOCTBEHHOM KM3HU; OOBSACHATh HETaTUBHOE BIIMSIHUE BEIIECTB (AJIKO-
rojisl, HUKOTHHA, HAPKOTUYECKUX BEILECTB) HA 3apOAbIIIEBOE PA3BUTHE YEIIOBEKAa; OOBICHATH
MOCJIEACTBHS BIMSIHUSI MyTareHoB; OOBSCHATh BO3MOXKHbBIE TPUUMHBI HACJIEICTBEHHBIX 3a0o0Jie-
BAaHUM.

OOyyaomuiicss MOJYYUT BO3MOKHOCTH HAYUYHMThCS: JaBaTh Hay4HOE OOBSICHEHHE
OuosiornyeckuM (pakram, mporeccam, SBICHUIM, 3aKOHOMEPHOCTSIM, UCIIOJIb3ys OMOJIOTHUECKUE



TeopuH (KIETOUHYIO, IBOIOIMOHHYIO), YdeHHE 0 Onocdepe, 3aKOHbI HACIEICTBEHHOCTH, 3aKO0-
HOMEPHOCTH M3MEHUYMBOCTH, XapaKTepHU30BaTh COBPEMEHHBIC HAMPABIICHUS B Pa3BUTUU OHOIO-
THH; OMUCHIBATh MX BO3MOXKHOE HCIIOJIb30BAHME B MPAKTHUYECKOM AESITEeThbHOCTH; CPaBHUBATH
CHIOCOOBI JIeNIeHNs KISTKU (MUTO3 U MEHO03); peliaTh 3aa4i Ha MOCTPOCHUE (PparMeHTa BTOPOi
nern JIHK mo mpeanoxennomy ¢parmenty nepsoid, u"PHK (MPHK) mo yuactky JIHK; pemats
3a/1a4d Ha OMNpPE/ICJICHUE KOJIMYECTBA XPOMOCOM B COMAaTUYECKUX U MOJIOBBIX KJIETKAX, a TAKKE B
KJIETKax Mepe] HavyajoM JeleHus (Meio3a WM MUTO3a) M MO €ro OKOHYaHWM ([JIsi MHOTOKJIe-
TOYHBIX OPTraHU3MOB); pelIaTh TEHETUYCCKHE 3a/1a4l HA MOHOTHOPHIHOE CKPEIIMBaHUE, COCTAB-
JISITh CXEMbl MOHOTUOPHUIHOTO CKPELUBAHUS, IPUMEHSS 3aKOHBI HACJIECTBEHHOCTH M HCIIONb-
3ysl OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CHMBOJIMKY; YCTaHABJIMBATH THIT HACIEIOBAHUS M XapaK-
Tep MPOSIBIICHUS MIPU3HAKA M0 3aJaHHON CXeMe POJOCIOBHOM, MPUMEHsISI 3aKOHBI HAClIeCTBEH-
HOCTH; OLIEHUBATh PE3yJIbTAThl B3aUMOJICHCTBUS YETIOBEKA U OKPYKAIOIIEH Cpelibl, TPOTHO3UPO-
BaTh BO3MOXHbIE MTOCIIEACTBHS AEATEILHOCTH YeJIOBEKa /ISl CYIIECTBOBAHUS OTAEIBHBIX OHOJI0-
THYECKUX OOBEKTOB M IIEIIBIX MPUPOIHBIX COOOMIECTB. pab0OTaTh B TPYIIE CBEPCTHUKOB IIPH pe-
IIEHUH TT03HABATEIbHBIX 33a4 CBA3aHHBIX C TEOPETHUECKUMHU U MPAKTUYECKUMH MpodiIeMamMu B
00JacTH MOJNEKYISIPHON OMOJIOTHY, TEHETUKH, YKOJIOTHH, OMOTEXHOJIOTUHU, METUIIUHBI M OXPAHbI
OKpY’Karollen cpebl, IIIaHUPOBATh COBMECTHYIO JIEATEIBHOCTh, YUUTHIBATH MHEHHE OKPYXKalo-
IIUX U aJICKBAaTHO OIICHUBATh COOCTBEHHBIN BKJIA]] B ICATCILHOCTD TPYIIIIHL.

MeTal’lpe)IMeTHbIe

Pezynamuenuvie

OOyuyamomuiicss HAYYUTCH CaMOCTOATEIBHO OMPENENATh LEeAH OO0y4YeHHs, CTaBUTh U
(bopMyIHpOBaTH HOBBIE 337]a4 B yueOe U IMO3HABATEIBHON JESITEIbHOCTH, Pa3BUBATh MOTHBHI U
WHTEPEChl CBOEH MO3HABATENBHOUN NEATEIBHOCTH; CAMOCTOSATEIbHO IJIAHUPOBATh IYTH JOCTH-
KEHHUs 1eNiel, B TOM YHCJe albTepPHATUBHBIC, OCO3HAHHO BHIOMpaTh Hambojee >PPeKTUBHBIC
CHOCOOBI pelieHns y4eOHbIX U MO3HABATEIbHBIX 3a/1a4, COOTHOCUTh CBOM JACHCTBUS C IUNIAHUPY-
€MBIMH PE3yJIbTaTaMH, OCYIIECTBISATh KOHTPOJb CBOCH NEATENFHOCTH B MPOIECCE TOCTUKECHUS
pe3ynbTaTta, ONpeaesiaTh COoCcOObI JEHCTBUIM B paMKaxX MPEJIOKEHHBIX YCIOBUIM U TpeOOBaHUIA,
KOPPEKTHPOBATh CBOM JCHUCTBHUS B COOTBETCTBHU C M3MEHSIOLICHCS CUTYyallMeH, OIIECHUBATh Ipa-
BUJIBHOCTh BBINIOJHEHUsI y4eOHOM 3a/1auM, COOCTBEHHbIE BO3MOKHOCTH €€ pEIleHUs, BIaJCTh
OCHOBAMH CaMOKOHTPOJISI, CAMOOIIEHKH, TIPUHATHS PEIICHUH W OCYIIECTBICHUS OCO3HAHHOTO
BbIOOpa B yueOHOM U MMO3HABATENbHOI.

OO0yuaomuiicsi MOJYYUT BO3MOKHOCTh HAYYMTHCS TPEOOPA30OBHIBATH MPAKTUIECKYIO
3ajjauyy B I103HABAaTEJbHYI0; CAMOCTOSTEIbHO YYHUTHIBATh BBIIEICHHBIE YUMTEIEM OPHUEHTHPHI
JIeWCTBUSL B HOBOM yueOHOM MaTepualie; CaMOCTOSTENbHO a/IeKBaTHO OLIEHUBATh NPAaBUIbHOCTD
BBITTOJIHEHUS IEHCTBHSI 1 BHOCUTh HEOOXOIUMBIE KOPPEKTHUBEI B MCIIOJHEHHE KaK IO XOJIy €ro
peanu3aiym, Tak 1 B KOHIIE I€HCTBHsI, CAMOCTOSITENIbHO MJIAHUPOBATh MYTH TOCTUKEHHUS LIENIEH,
B TOM YHUCJI€ aJIbTEPHATUBHBIC, OCO3HAHHO BHIOMpPATh Hambosee 3h(HEKTUBHBIE CITOCOOKI pele-
HUS y4eOHBIX M MO3HABATENIbHBIX 3a/1a4; COOTHOCUTH CBOU JIEHCTBHS C IUIAHUPYEMBIMH PE3YIlb-
TaTaMH, OCYIIECTBIISATH KOHTPOJb CBOEH JEATEIBHOCTH B IPOIECCe JOCTHKEHUS pe3yibTara,
OIIpeIeNIATh COCOOBI JEMCTBUI B paMKax MPEATIOKEHHbIX YCIOBUN U TpeOOBaHUMA, KOPPEKTUPO-
BaTh CBOM JICHCTBHS B COOTBETCTBUHU C M3MEHSIOUICHCS CHUTYaIlMel; OIIEHWBATh MPaBUIBHOCTD
BBINOJIHEHUS Y4eOHOH 3a/1auM, COOCTBEHHBIE BO3MOXKHOCTH €€ pelleHMs;

Ilo3nasamenvnule

OO0yuarmuiicsi HAYIUTCS OTIPENIETIATh MOHATHS, CO3/1aBaTh 000OIICHNS, YCTaHABINBATh
aHAJIOTUH, KJIaCCU(HUIIMPOBATH, CAMOCTOSTEILHO BEIOMPATh OCHOBAHUS M KPUTEPUH JJIs KITACCH-
(buKanuu, yCTaHaBIMBATh MPUIMHHO-CIIEJCTBEHHBIE CBS3HU, CTPOUTH JIOTUYECKOE PacCyKIEHHUE,
YMO3aKJII04UeHre (HHIYKTUBHOE, IEAYKTUBHOE, 110 aHAJIOTUN) U JIeTaTh BRIBO/IBI; (POPMUPOBATH U
Pa3BUThH DKOJIOTHYECKOE MBIIUICHUS, YMEHUE MPUMEHSTh €r0 B IMO3HABATEIHHOW, KOMMYHHUKA-
TUBHOM, COIIMAILHON MPaKTUKE U MPO(ECCUOHATHFHON OpUEHTAITHH.



O0yuarommiicsi MOJTYYUT BO3MOKHOCTh HAYYHTHCHA CAMOCTOSTEIBHO ONPEEIATh LEIN
CBOETro O0YyYeHHs, CTAaBUTh U (POPMYIUPOBATH /Ui ceOsi HOBBIC 337a4M B y4€0e U MO3HABATEIb-
HOH JEATeNbHOCTH, Pa3BUBAaTh MOTHUBBI M HHTEPECHI CBOCH ITO3HABATEIBHON EATEIBHOCTH; Bia-
JICHUI0O OCHOBAMH CAMOKOHTPOJISl, CAMOOLICGHKH, MPHHATUS PEIICHUH W OCYIIECTBICHHS OCO-
3HAHHOT'O BBIOOpA B Y4eOHOHM M MO3HABATEILHOW JEATEIBHOCTH; ONPEICISATh IOHATHS, CO3/a-
BaTh 00OOIICHHUS, YCTAaHABIMBATh AHAJIOTWH, KIacCU(UIIMPOBATh, CAMOCTOSTEIBHO BHIOMPATH
OCHOBAHMS M KPUTEPUH ISl KIacCU(UKAIMK, YCTAHABINBATh NPUYMHHO-CIICACTBCHHBIE CBS3H,
CTPOUTH JIOTUYECKOE PACCYKICHHE, YMO3AKIIOUeHHE (MHIYKTUBHOE, AEIYKTUBHOE U 10 aHAaJO-
T'MH) U JIeTaTh BBIBOBI; CO3/1aBaTh, IPUMEHATh U MIPE0OPa30BBIBATh 3HAKH M CHMBOJIBI, MOJICIIH
U CXEMBbI JJIsl pelieHus] Y4eOHBIX U MO3HABATENBHBIX 3a/1a4; KOMIIETEHTHOCTSAM B 00JacTH ucC-
M0JIb30BaHMS HH(POPMAMOHHO-KOMMYHHUKAIIMOHHBIX TexHoorui (nanee MUKT— kommnerennum);

Kommynuxamuenuie

OOyyamomuiicss HAYYMTCSl OPTraHU30BBIBATH Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO
JEeSTeNIbHOCTh C YYUTENIEM U CBEpCTHUKAMU; paboTaTh MHAMBHAYAIBHO U B IPYIIE: HaXOIUTh
o0Iiee perieHre 1 paspenath KOHQIUKTH HA OCHOBE COTJIACOBAHMS MO3UIIMK M ydeTa UHTepe-
coB; (opMyIMpPOBaTh, APrYMEHTUPOBATh U OTCTaMBATh CBOE€ MHEHHE; OCO3HAHHO HCIOJIb30BaTh
peyeBbIE CPEACTBA B COOTBETCTBUU C 33/1a4€il KOMMYHUKALMU JUISl BBIPAKEHUSI CBOUX YYBCTB,
MBbICIIEH U MOTPEeOHOCTEN s MJIAaHUPOBAHUS U PETYISILIUK CBOCH JEATEIbHOCTH; BIIaJICHUE yCT-
HOM ¥ MHCBMEHHOHN PEYbl0, MOHOJIOTHYECKOH KOHTEKCTHOW peublo, (GOpMHpOBATH M Pa3BUBATH
KOMIIETEHTHOCTH B OOJIACTH HUCHOJB30BaHUSI WH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIO-
Ui

O0yuyaommiicsi MOJYYUT BO3MOKHOCTh HAYYHUThCSI OPUEHTUPOBATHCS B CUCTEME I10O-
3HaBaTEIbHBIX IIEHHOCTEH — BOCHPUHMMATh HHGOPMAIMI0 OHOJIOTHYECKOTO COJEpKaHHUS B
HAy4YHO-TIOMYJISIPHOM JUTEpaType, CpeAcTBax maccoBoil nHpopmaumu u HMHTEpHET-pecypcax,
KPUTUYECKH OIEHUBATH MOJTYYCHHYIO WH()OPMAILIUIO, aHATH3UPYS €€ COJCpKaHUe W JTaHHBIe 00
HCTOYHUKE UH(OPMALINY; CO3[1aBaTh COOCTBEHHBIEC MHUCHMEHHBIE U YCTHBIE COOOIIEHUS O OHOJI0-
THYECKHUX SIBJICHUSX U MPOIECCaX HA OCHOBE HECKOJIbKHX UCTOYHUKOB HH(POPMAILIMH, COITPOBOXK-
JaTh BBICTYILJICHUE MPE3CHTAIMEeH, YUIUThIBAsi OCOOCHHOCTH ayJAUTOPHH CBEPCTHUKOB, padOTaTh
B TpYyIIE CBEPCTHUKOB NPU PEIICHUH MMO3HABATEIIbHBIX 3a/1a4 CBA3aHHBIX C U3y4YE€HHUEM OCOOECH-
HOCTEW CTPOEHUS U KU3HENEATEIbHOCTU PACTEHUH, )KUBOTHBIX, TPHOOB U OaKTepuil, MIaHUPO-
BaTh COBMECTHYIO NEATEIIbHOCTh, YYUTHIBATH MHEHHE OKPYXAIOIIMX W aJCKBaTHO OLICHUBATH
COOCTBEHHBIN BKJIJ] B I€ATEIHHOCTh TPYIIIHI.

TIJITAHUPYEMBIM BOCITUTATEJILHBIN PE3YJIbTAT

B pe3syabrare m3yuenusi yyeOHoro mpeamera «buosiorusi» Ha ypoBHe cpeiHero
(mos1HOr0) 001Ero 00pPa30BaHM BBIIYCKHUK HA NPOQUIBHOM YPOBHE HAYYHTCSH:

— packpbIBaTh Ha IpHUMeEpax posib OUONOrHU B (POPMUPOBAHUN COBPEMEHHON Hay4HOU
KAapTUHBI MUPA U B IPAKTUYECKOH IEATEIBHOCTH JIIOJIEH;

— IOHMMATb W OIMCBIBATH B3aNMMOCBA3b MCKAY CCTCCTBCHHBIMHM HAayKaMU: 6I/IOJ'IOFI/IGI\/'I,
¢bu3uKoii, XMMHUell; ycTaHaBIMBaTh B3aUMOCBS3b IPUPOIHBIX SBICHUIA;

— IIOHUMAaTh CMBICJI, pasimdyaTb n OIINCHIBATh CUCTEMHYIO CBA3b MEXK-
JIy OCHOBOIOJIAralolUMU OHOJOTMYECKUMH TOHATHSMU: KJIETKA, OPraHu3M, BHJ, 3KOCHCTEMA,
ouocdepa;

— TPOBOJUTH SKCIIEPUMEHTHI 110 U3YYEHHUIO OMOJOTMUECKUX OOBEKTOB U SBICHHM, 00b-
SCHATD PE3YJIbTAThI OKCIICPUMCHTOB, aHAJIU3UPOBATH HX, (i)OpMy.]'IPIpOBaTB BBIBOJIbI;

— HCMOJb30BAaTh OCHOBHBIE METOJbl HAyYHOI'O IMO3HAHHUS B Y4EOHBIX OMOJOTMYECKHX
HCCICO0OBAHUAX, ITPOBOJAUTH SKCIICPUMCHTELI 11O U3YUYCHUTO OMOJIOTMYECKUX O0OHLEKTOB U HBJ’IGHHfI,
OOBSICHATB PE3yNIbTAThl SKCIIEPUMEHTOB, aHATU3UPOBATh UX, (POPMYITUPOBATH BHIBOBI;

—  (QopmynmupoBaTh THIOTE3Bl HAa  OCHOBAaHWUW  MPEIJIOKEHHOW  OWojornye-
CKOM MH(pOPMAaLIUU U MIpeylaraTth BapuaHThl IPOBEPKU TUIIOTES;



— CpaBHMBATbh OMOIOrHYECKHE O0BEKTHI MEKAY COOOM IO 3aJJaHHBIM KPUTEPUSIM, IENIaTh
BBIBOJIbl ¥ YMO3AKJIIOUCHHSI HA OCHOBE CPABHEHUS;

— 00OCHOBBIBaTh €MHCTBO MBOM M HEXHUBOW NPHPOJIbI, B3aUMOCBSI3U OPIraHU3MOB U
OKpY>KaroIiel cpeibl Ha OCHOBE OMOJIOTMYECKHX TEOPUH;

— IPUBOJIUTH IIPUMEPHI BEILECTB OCHOBHBIX TPYIII OPraHUYECKUX COCAMHEHUN KIIETKU
(OenkoB, )KHUPOB, YIIEBOOB, HYKJICMHOBBIX KHCIIOT);

— pacro3HaBaTh KJIETKHU (IIPOKApUOT U HYKAPUOT, PACTEHUH U )KUBOTHBIX) 110 OIIMCAHUIO,
Ha CXEMAaTUYECKUX HM300paKeHUSX; yCTAaHABIMBATH CBA3b CTPOCHHUSA U (YHKIUH KOMIIOHEHTOB
KJIETKH, 000CHOBBIBaTh MHOT000pa3ue KJIETOK;

— 00BSACHATH MHOTOOOpa3ue OPraHu3MOB, IPUMEHSS SBOJIOIHMOHHYIO TEOPHIO;

— 00BACHATH NPUUUHBI HACIIECTBEHHBIX 3a00JI€BaHUI;

— BBIABJIATH U3MEHUYMBOCTH y OPraHM3MOB; CPAaBHMBATh HACJICICTBEHHYIO U HEHACIIE[l-
CTBEHHYIO U3MEHUYUBOCTD;

— BBIIBIIATE MOp(oJIoTHYecKre, (HU3NOIOTHUECKUE, TOBEJCHUECKUE aJalTallud Opra-
HU3MOB K cpeJie OOMTaHus U ACHCTBUIO 3KOJIOIHYECKUX (haKTOPOB;

— COCTaBJISITh CXEMBI [IEPEHOCA BEIIECTB U SHEPTHH B SKOCUCTEME (LIENU ITUTAHUS);

— IPUBOJAUTH JI0KA3aTeIbCTBA HEOOXOJUMOCTH COXpaHEHUs OuopazHOoOOpasus Uit
YCTOMYMBOIO Pa3BUTHUSA U OXPaHbI OKPYXKAIOLIEH CPENIbL;

— OILICHMBATh JIOCTOBEPHOCTh OMOJIOTMYECKOM MH(pOpMAaIMM, MOIYYEHHOU U3 Pa3HbIX
HCTOYHUKOB;

— MPEACTaBIATh OMOJIOTNYECKY0 HHPOPMALIMIO B BUJIE TEKCTa, TaOIUIIbI, rpaduka, qua-
IpaMMBI U J€JIaTh BBIBOJbI HA OCHOBAHUH IIPECTABICHHBIX JaHHBIX;

— OLICHUBATh POJIb JOCTH)KEHUI M€HETUKH, CEJIEKLIUH, OMOTEXHOJIOTHH B IPAKTUYECKOM
JEeSATEIbHOCTH YEJIOBEKA;

— OOBSCHATh HETaTMBHOE BIIMSHHUE BELIECTB (AJIKOTOJIs, HUKOTHHA, HAPKOTUYECKUX Be-
IIECTB) Ha 3apObILIEBOE PA3BUTHE YETIOBEKA.

BeinmycKkHHUK HAa IPOQUIBHOM YPOBHE IOJIYYHT BO3MOKHOCTh HAYYHUTHCH:

— J1aBaTh Hay4YHOE OOBSICHEHHE OMOJOTHMYECKUM (haKTam, MpoIeccaM, sIBICHUSIM, 3aK0-
HOMEPHOCTSIM, HCHOJb3ys OHOJIOTHYECKUE TEOpPHM (KJIETOYHYIO, SBOJIIOLIMOHHYIO), YYEHHE O
ouocdepe, 3aKOHBI HACIEICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUNBOCTH;

— XapaKTepH30BaTh COBPEMEHHbIE HANPaBJICHUS B Pa3BUTUH OMOJIOTHM; ONUCHIBATh MX
BO3MO’KHOE UCIIOJIb30BAHUE B IPAKTUUECKON NEATEIbHOCTH;

— CpPaBHMBATH CIOCOOBI I€TCHUS KIETKH (MUTO3 U MeH03);

— pemath 3a7a4M Ha mocTpoenue ¢parmenta Bropoit nenu JJHK mo npeninoxxeHHOMYy
¢parmenty nepsoit, uPHK (MPHK) no yuactky JIHK;

— pellaTh 3a1a4u Ha OINpPEICIICHUE KOJIUYECTBA XPOMOCOM B COMAaTHUYECKUX U MOJIOBBIX
KJIETKaX, a TAK)Ke B KJIETKaX Mepes HayaJloM JieJeHus (Meio3a il MUTO3a) U 10 €ro OKOHYaHUHU
(JU1st MHOTOKJIETOYHBIX OPTaHU3MOB);

— pelaTh FeHeTHYECKHEe 3a/1a4yil Ha MOHOTUOPUIHOE CKpPELIMBaHUE, COCTABIISITh CXEMBI
MOHOTHOPUIHOTO CKPELIMBAaHUS, IPUMEHSS 3aKOHBI HACIEICTBEHHOCTH M MCIOJIb3ys OMOJIOTH-
YECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;

— YCTaHaBJIMBATh TUI HACJIEIOBAaHUS M XapaKTep MPOSBICHUS NPU3HAKA 110 3aJaHHOU
CXEME pOAOCIOBHOM, IPUMEHSIS 3aKOHBI HACJIEICTBEHHOCTH;

— OLICHMBATh pe3y/IbTaThl B3aUMOJCUCTBUS YEIOBEKA U OKPYXKAIOLIEH Cpeabl, IIPOTHO-
3UPOBATh BO3MOJKHBIE IOCJIEICTBHS JEATEIbHOCTH YEIOBEKA IS CYHIECTBOBAHUS OTIEIBHBIX
OMOJIOTMYECKUX OOBEKTOB U IIEIIBIX MPUPOIHBIX COOOILECTB.



COJAEPXAHHUE KYPCA BMOJIOT' NN

buoJsiorusi Kak KOMIUIEKC HAYK O KMBOW Npupoae

buonorus kak KOMIIJIEKCHAas HayKa, METO/Ibl HAyYHOT'O [T03HAHUS, UCIIOJIb3yEMbIE B OMO-
noruu. Cogpemennsie nanpasnenus ¢ buonoeuu. Poas 6uonoruu B GOpMUPOBAHUU COBPEMEHHON
HAYYHOH KapTUHBI MHpA, MPAKTUYECKOE 3HAUCHNE OMOIOTMYECKIX 3HAHUM.

buonoruyeckue cuctemMbl Kak MpeaMeT U3ydeHusi ONOJIOTHUH.

CTpykTypHbIe U QYHKIHMOHAJIbHbIE OCHOBBI KU3HU

MonekyinspHble OCHOBBI XHU3HU. Heopranuueckue BemiecTBa, UX 3HayeHue. OpraHuye-
CKHE BeIecTBa (YIJeBOJbI, JIUMUABI, OENKH, HyKIenHOBBIE KUCIOTH, AT®) u ux 3HadyeHue.
buononumepsl. /[pyeue opeanuueckue eewecmea knemxu. Hanomexuonozuu 6 ouonozuu.

Knerka — cTpykTypHas u (QyHKIHMOHAIbHAS €AWHUIA opranu3ma. LluTonorus, MeToasl
LUTOJIOTUU. PONIb KJIE€TOUHOI TEOPUHU B CTAHOBIIEHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOU Kap-
TUHBI Mupa. Kietkn npokapuot u 3ykapruot. OCHOBHBIE YaCTH M OPTaHOMBI KIETKH, UX (DYHK-
uuu. CtpoeHue u GyHKIHUHU XPOMOCOM.

Bupycsl — HekseTouHas (hopMma KU3HU, MEPHI MPO(PUIAKTUKN BUPYCHBIX 3a00JICBaHUHA.

KuznenestenbHocTh KIeTKu. [Inactuyeckuit oOmeH. @oTocHHTE3, XeMOCHHTE3. bruocuH-
Te3 Oenka. DHepreTHueckuii oOMeH. XpaHeHue, nepefada U peaau3alus HacjaeICTBEHHON WH-
dbopmaruu B kietke. I'eHernueckuii koa. ['eH, reHOM. [ eromuxa. BausiHue HApKo2eHHbIX Ge-
wecme Ha npoyeccol 8 Kiemxe.

Krnerounsrii iukn: uatepdasa u neinenue. Mutos u Menio3, ux 3HaueHue. ComaTudeckue
U TI0JIOBBIE KJIETKHU.

Opranusm

Opranusm — eAuHOE LIEIIO0E.

KusznenesrenbHocTh opraHu3ma. OCHOBHbBIE MPOLECCHI, MPOUCXOISAIINE B OpraHU3ME.
Perymsauus ¢pynkuumii opranusma, roMeocTas.

Pasmuoxenune opranusmon (Oecrionoe u 1moynoBoe). Cnocodwvl pazmHodiceHus y pacmeHull
u ocusomuwix. VIHINBUTyalbHOE pa3BUTHE OpraHu3Ma (oHToreHes). IlpuunHbl HapyleHui pas-
BUTHS. PenpoiyKTHBHOE 370pOBbE YEIOBEKA; MOCIEACTBUS BIIMSHUS aJIKOIOJs, HUKOTHHA,
HapKOTUYECKUX BEILECTB Ha AMOpPUOHAIILHOE Pa3BUTHE YEIOBEKA. /Ku3HeHHble YUKIbl PA3HbIX
2PYNN OP2aHU3MOB.

I'enernka, Meronpl TeHeTUKU. ['eHeTHyeckas TEPMUHOJIOTUS U CHMBOJIMKA. 3aKOHBI
HacnencteeHHoctu ['. Mennens. XpomMocoMmHast TEOpHs HaclleACTBEHHOCTH. OnpeaeneHne nona.
CuerneHHoe ¢ 1MoJIOM HaclleZIOBaHHUE.

I'enetnka uenoBeka. HaciencTBeHHble 3a00s1€BaHUs YeIOBEKa M UX TPeNyNpeKeHUe.
DTUYECKHUE acTIeKThl B 001aCTH MEAUIIMHCKOW T€HETUKH.

I'enotun u cpena. HenacnenacrsenHass uaMeHunMBOCTh. HacneacTBeHHAass M3BMEHYMBOCTb.
Myrtaruu. Myraressl, ux BIMSHUE Ha 3J10pOBbE uenoBeka. JloMecTtukanus u cenekuus. Meto-
Il cenekiy. buorexHonorus, e€ HanpaBiIeHUs U IEPCIIEKTUBBI pa3BUTUA. buobezonacnocme.

Teopus 3BoTIOLUH

Pa3BuTHe 3BOMIONMOHHBIX HJieH, 3BoionnoHHas Teopuss Y. [apeuna. CunteTnyeckas
Teopus 3BoIoIUU. CBUAETENBCTBA 3BOJIIOLNHN KUBON MPUPOABI. MUKPOIBOIIOIMS U MAKPOdBO-
mouusd. Bun, ero kpurepuu. [lonmynsuus — 3rneMeHTapHas eIMHUIA SBOJIIOLNHU. [[BHKyIIME CH-
JIBI HBOJIIOLIMH, UX BIUSHUE HAa TeHO(OH monysaiuu. HamnpaBieHus SBOMIOIHH.

MHoroo6pasue opraHu3MoB Kak pe3ynbTar 3Bojitonuu. [IpuHinmne! kinaccupukanuu, cu-
CTEeMaTHKa.

Pa3zButHe xxu3uu Ha 3emiie
['unore3sl mpoucxoxaeHus Xu3HU Ha 3emiie. OCHOBHBIE ATallbl SBOJIIOIUHA OpraHuye-
CKOT'0 MHpa Ha 3eMmIie.



CoBpeMeHHbIE MPEICTaBICHHS O MPOUCXOXKACHUN YelIOBeKa. DJBOMIOIMS YeloBeKa (aH-
TpororeHes3). J[BHKylue cuiibl aHTpororeHe3a. Packl uenoBeka, UX MPOUCXOXKICHUE U €IUH-
CTBO.

Oprasusmbl 1 OKpY:Kaouas cpeaa

[TpucnocoOneHus: OpraHu3MoB K JEHCTBUIO IKOJIOTUIECKUX (PAKTOPOB.

buoreonenos3. Okocucrema. PaznooOpasue skocucteM. B3anmooTHOLIEHHUS HOMyIsSUN
pa3HbIX BUIOB B 3KOcHCcTEME. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEME. Y CTOMYHU-
BOCTh U IMHAMUKa 3kocucteM. [locnencTBust BAUSHUS JESTEIBHOCTH YEJIOBEKA Ha SKOCUCTEMBI.
Coxpanenne 6nopa3sHO0Opa3usi Kak OCHOBA YCTOHYMBOCTH IKOCHCTEMBI.

Crtpykrypa 6uochepsl. 3aKOHOMEPHOCTH CyllecTBOBaHUs Onocheprl. Kpyeosopomul ge-
wecms 8 buocgepe.

Ponw yenoseka B 6uochepe. [1mobanpHBIE aHTpONIOTeHHBIE U3MEHEHUs B Onocdepe. I1po-
OJeMBI YCTOHYMBOTO PAa3BUTHS.

Ilepcnexmuswl pazgumus OUOI02UYECKUX HAYVK.

IIpumepHbIil MepedeHb Ja0OPATOPHBIX M NMPAKTHYECKUX PadoT (Ha BHIOOpP yuMTe-
JIst):

¢ ucnoavzoeanuem 0oopyoosanusn «Touxa pocmay

1. cnonb30BaHue pa3iMyHbIX METOOB IIPH U3YYEHUH OMOJIOTMUECKHUX OOBEKTOB.

2. TexHrKa MUKPOCKOITUPOBAHMS.

3. U3ydeHue KIeTOK pacTeHHM M KMBOTHBIX 0] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpE-
rnapaTtax 1 UX ONHMCaHHE.

4. IlpuroToBiieHue, paccMaTpuBaHUE U ONMCAHUE MUKPOIIPENAPaTOB KJIETOK PACTECHUI.

5. CpaBHEHHE CTPOCHUS KIETOK PACTEHHI, )KUBOTHBIX, TPUOOB U OaKTEpU.

6. M3ydyeHne ABMKEHUSI LIUTOIIA3MBbI.

7. 3yueHune niua3Moau3a U Jeria3MoiIn3a B KIETKaxX KOXKHIIbI JIyKa.

8. N3yuyenne (hepMEHTATHBHOTO PACIIEIUICHUS MEPOKCHIA BOJAOPOAA B PACTUTEIBHBIX H
KUBOTHBIX KJIETKaX.

9. O0Hapy>xeHue 0eIKOB, YTIEBOOB, JIUIMUIOB C TTOMOIIBIO KAYECTBEHHBIX PEaKIIHil.

10. Beinenenune JIHK.

11. M3ydeHune katanuTUYECKON aKTUBHOCTH (DEPMEHTOB (Ha MpuUMepe aMuia3bl WU Ka-
Tajasbl).

12. HabGmroienne MUTO3a B KJIETKAaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpPOIIpernapa-
Tax.

13. M3yuenune XpoMOCOM Ha TOTOBBIX MUKpPOIIpENaparax.

14. N3yuyenue cTaauii Meiio3a Ha TOTOBBIX MUKpOIIpEnaparax.

15. 3yuenune cTpoeHUs MOJIOBBIX KJIETOK HAa FOTOBBIX MUKpPOIIpENapaTax.

16. Pemenue aneMeHTapHBIX 33724 110 MOJICKYJISIPHON OMOJIOTHH.

17. BeisiBIeHNE NIPU3HAKOB CXOJCTBA 3apOJIBIIIEH YEJIOBEKA U APYTUX MO3BOHOYHBIX XKH-
BOTHBIX KaK JJ0Ka3aTeJIbCTBO UX POJACTBA.

18. CocraBieHue 31EMEHTAPHBIX CXEM CKPEIIMBAHMSL.

19. Pemenre reHETHUECKUX 3a7ad.

20. M3yueHue pe3ylbTaTOB MOHOIMOPHUIHOIO U JUTHOPUAHOTO CKPELIMBAHUSA Y APO30-
bubL.

21. CocTaBneHue U aHaJIU3 POJIOCIOBHBIX YeIOBEKa.

22. V3yueHne W3MEHYMBOCTH, IOCTPOCHUE BAPUAILMOHHOTO PsAJia U BAPUALMOHHON KpH-

23. Onucanue penoruna.
24. CpaBHeHHE BUIOB IO MOP(OIOTHUECKOMY KPUTEPUIO.
25. Onucanue MpUCIIOCOOIEHHOCTH OPTraHU3Ma U €€ OTHOCUTEIBHOTO XapaKTepa.



26. BrisBiieHHe MPUCIIOCOOIECHUN OPTraHW3MOB K BIIMSHUIO PA3IMYHBIX IKOJIOTHYCCKUX
(akTopoB.

27. CpaBHEHHE aHATOMHYECKOTO CTPOCHUS PACTCHUHN Pa3HBIX MECT OOMTAHMS.

28. Metoas! u3MepeHus (PakTopoB CpeIbl OOUTAHHUSL.

29. M3yyeHune 7K0JIOTMYECKUX afanTalllil 4eIoBeKa.

30. CocraBneHue MUIIEBbIX LIETeH.

31. M3ydyeHue 1 onucaHue 3KOCUCTEM CBOEM MECTHOCTH.

32. MoaenupoBaHue CTPYKTYpP U MPOIECCOB, MPOUCXOSIINX B IKOCUCTEMAX.

33. O1ieHKa aHTPONIOT€HHBIX U3MEHEHUH B MPUPOJIE.

IINIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA BUOJIOT U

B pe3yabrare u3yuenusi yueOHoro mnpeamera «buoJsiorus» Ha YpPOBHe CpelHero
0011ero 00pa3oBaHus BbIIYCKHUK HA MPOQUILHOM YPOBHE HAYUHUTCSH:

— OLIGHUBATH POJIH OMOJIOTUYECKUX OTKPBITUH U COBPEMEHHBIX HCCIICIOBAHUIN B Pa3BUTHH
HayKU{ U B IPAKTHYECKOW JI€ATEIbHOCTH JIOACH;

— OIICHUBATh POJIb OMOJIOTUU B (POPMHUPOBAHUHU COBPEMEHHOW HAYYHON KapTHHBI MHUPA,
MIPOTHO3UPOBATH MEPCIEKTUBBI PA3BUTUS OMOJIOTHHY;

— YCTaHaBJIMBATh U XapaKTEPU30BaTh CBSI3b OCHOBOTMOJATAIONIUX OMOJOTUYECKUX TOH -
TUH (KJIETKa, OpraHu3M, BUJ, dKocucTeMa, ornochepa) ¢ OCHOBOIOJIATAIOIIMMH MOHITUSIMHU APY-
THUX €CTECTBEHHBIX HAYK;

— 00OCHOBBIBATh CUCTEMY B3TJISI0B HA JKUBYIO MIPUPOJIY U MECTO B HEHl yenoBeka, mpu-
MeHsIs1 OMOJIOTHYECKUE TCOPUH, YUCHHS, 3aKOHBI, 3aKOHOMEPHOCTH, TIOHUMATh TPAHUIIBI UX TIPH-
MEHHUMOCTH;

— MPOBOAUTH Y4EOHO-UCCIIEAOBATEIbCKYIO JIEATEIbHOCTh MO0 OMOJIOTUM: BBIJIBUTATH TH-
MOTe3bl, IJIAHUPOBATh pabOTy, OTOMpATh W MPEoOpPa3OBHIBATH HEOOXOIUMYIO HH(pOpPMAIHIO,
MIPOBOJIUTH IKCIIEPUMEHTHI, HHTEPIIPETUPOBATh PE3YyIbTaThI, JACJIaTh BBIBOABI HA OCHOBE IMONY-
YEHHBIX PE3YJIbTATOB;

— BBISABJIATH U OOOCHOBBIBATH CYIIECTBEHHbIE OCOOCHHOCTU Pa3HBIX YPOBHEW opraHu3za-
LIUU KU3HH;

— YCTaHABJIMBATh CBSI3b CTPOCHUS U (DYHKIIMI OCHOBHBIX OMOJIOTHYECKUX MaKpOMOJIEKYT,
WX pOIb B IIpOIEccax KIETOYHOTO METaboIn3Ma;

— pemaTh 3aJa4d Ha OIpeleNieHne mnocienoBarenbHocTh Hykieotu0B JJHK n MPHK,
anTukonoHoB TPHK, mocnenoBaTenbHOCTH aMUHOKUCIIOT B MOJIEKYJIe OenKa, MPUMEHsIsl 3HAHHS
0 peaKIMsAX MATPUYHOTO CUHTE3a, TEHETUYECKOM KOJI€, TPUHIUIIE KOMIJIEMEHTAPHOCTH;

— JIeJIaTh BBIBOJIBI 00 M3MEHEHUSX, KOTOPhIE MPOU30MAYT B MPOIECCaX MATPUIHOTO CHH-
T€3a, B Clly4ae U3MEHEHHUs Mocie10BaTeNbHOCTH Hykineotu10B JIHK;

— CpaBHUBAThH (Da3bl JEICHUS KJIETKU; PEIIaTh 3a/a4d Ha OMPEeICHUE U CPaBHEHUE KO-
JTUYecTBa reHeTudeckoro marepuana (xpomocom u JIHK) B kiieTkax MHOTOKJIETOUHBIX OpTraHu3-
MOB B pa3HbIX (hazax KJIETOYHOTO IHUKIIA;

— BBISIBJIATH CYHIECTBEHHBIE TPU3HAKU CTPOCHHUSI KJIETOK OPraHU3MOB Pa3HBIX LIAPCTB KH-
BOM MIPUPO/IBI, YCTAHABINBATH B3aUMOCBS3b CTPOSHUS U (DYHKITHIT YacTel U OpraHOUIO0B KIETKH;

— 000CHOBBIBATh B3aUMOCBSI3b MJIACTHUECKOTO U SHEPTreTHIECKOr0 0OMEHOB; CPaBHUBATH
MPOIIECCHI TIIACTUYECKOTO U IHEPTETUUECKOT0 OOMEHOB, MPOUCXOIANINX B KJIETKAX KUBBIX Op-
raHU3MOB;

— OMpeEeNATh KOJTMYECTBO XPOMOCOM B KJIETKAX PACTECHUI OCHOBHBIX OT/IEJIOB HAa Pa3HBIX
ATanax >KM3HEHHOTO IIUKJIA;

— CpaBHUBATH Pa3HbBIE CITOCOOBI Pa3MHOXKEHHS OPTaHNU3MOB;

— XapaKTepHU30BaTh OCHOBHbBIE ATAIlbl OHTOT€HE3a OPraHU3MOB;



— pewath reHeTUYeCKHe 3a/ayd Ha JUTHOpUIHOE CKpELIMBaHME, CLEIUICHHOE (B TOM
4lClIe, CLEINIEHHOE € II0JIOM) HAcJIeI0BaHUE, AaHAJM3UPYIOLIEe CKPEIIMBAHNUE, IPUMEHSSI 3aKOHbI
HaCJIeICTBEHHOCTH ¥ 3aKOHOMEPHOCTH CILIEIIJIEHHOTO HaclleI0BaHMs;

— packpbIBaTh NMPUYMHBI HACIEIACTBEHHBIX 3a00JI€BaHUI, apryMEHTHpPOBATh HEOOXOMH-
MOCTb Mep NpeAyNPEKICHHUS TaKUX 3a00JI€BaHUM;

— BBIABIIATH MPUYMHBI U CYHIECTBEHHBIC MPU3HAKM MOAN(DUKAIMOHHOW U MYTAIlMOHHON
M3MEHYHUBOCTH; 000CHOBBIBATh POJIb U3MEHUMBOCTH B €CTECTBEHHOM M HCKYCCTBEHHOM OTOOPE;

— 00OCHOBBIBaTh 3HAYECHUE PA3HBIX METOJIOB CEJEKIMH B CO3JIaHHUH COPTOB PACTCHHIA,
MOPO/ )KUBOTHBIX M ITAMMOB MUKPOOPIaHU3MOB;

— XapaKTepHu30BaTh (PaKTOPHI (ABMIKYIIUE CUIIBI) SBOJIOIHIH;

— XapaKTepu30BaTh MPUUUHBI H3MEHUYNBOCTH U MHOT000pa3us BUAOB COIIACHO CUHTETH-
YECKOW TEOPUH 3BOJIIOLINH;

— XapaKTepU30BaTh MOMYJIALHUIO KaK €IUHHILY SBOJIIOLIMHU, BUJ KaK CUCTEMAaTHYECKYIO Ka-
TErOPHIO U KaK pe3ysbTaT 3BOJIIOLNY;

— YCTaHABJIMBATh CBSI3b CTPYKTYPbI U CBOWCTB 3KOCUCTEMBI;

— COCTaBJISITh CXEMbI IIEPEHOCA BEUIECTB U PHEPIMH B IKOCUCTEME (CETHU IMUTAHUS), IIPO-
THO3UPOBATh UX U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHUS (PaKTOPOB CPEbI;

— apTyMEHTUPOBATh COOCTBEHHYIO MO3UIIMIO MO OTHOIIEHHUIO K SKOJIOTUYECKUM TpoOlIie-
MaM U OBEJCHUIO B IPUPOIHOM cperie;

— 000CHOBBIBAaTh HEOOXOIMMOCTh YCTOWYMBOTO Pa3BUTHS KaK YCIIOBHSI COXpaHEHHs OHO-
chepsr;

— OLICHMBATh MPAKTUYECKOE U ITUUECKOE 3HAUEHUE COBPEMEHHBIX HCCIIEI0OBaHU B OMO-
JIOTHH, METUIIUHE, SKOJIOI'MH, OMOTEXHOJIOTUU; 0OOCHOBBIBATh COOCTBEHHYIO OLICHKY;

— BBISIBJIATH B TEKCTE€ OMOJIOTMYECKOrO COJAEpKaHMsI MPOOJIEMY U apryMEHTHPOBAHHO €€
OOBSCHATE,

— [PECTaBIATh OMOJIOTMUECKYI0 HH(OPMALIMIO B BUJIE TEKCTa, TaOJIULIbI, CXEMBI, rpadu-
Ka, AMarpaMMbl M JIe1aTh BBIBOJBI HA OCHOBAaHMU IPEJCTABICHHBIX JAAHHBIX; MPEOOPa30BbIBATh
rpaduk, TabJHIly, TUarpaMMy, CXeMYy B TEKCT OMOJIOTHYECKOTO COACPKAHUS.

BbinycKHHUK Ha NPOQUILHOM YPOBHE NMOJYYUT BO3MOKHOCTh HAYUUTHCS:

— 0p2aHu308bI8aMb U NPOBOOUNMb UHOUBUOYATLHYIO UCCIE008AMENLCKYIO OesIMeNbHOCHb
no ouonoeuu (unu paspabameléamv UHOUBUOYATbHBIL NPOEKM): 8blOBUSAMb SUNOME3bl, NIAHU-
poeams pabomy, omoupams u npeobpaz0evleams HeoOX0OUMYIO UHGDOPMAYUIO, NPOBOOUMb IKC-
nepuMeHmyl, UHMePNPemuposams pe3yibmamvl, 0eldmsb 8bl800blL HA OCHOBE NOJYYEHHbIX pe-
3YILMAmMos, NPedCmaegisimes NPOOYKN CE0OUX UCCIe008AHULL

— NPOCHO3UPOBAMb NOCAEOCMBUS COOCMBEHHBIX UCCIE008AHULL C VUEMOM IMUYECKUX
HOPM U 9KOJI02UYeCKUX mpeOo8aHull;

— 8bLOCISIMb CYUJECMBEHHBLE OCODCHHOCTU JHCUSHEHHBIX YUKIO08 NPpedCmagumenetl pa3Hvlx
0mMOoen08 pacmeHull U MUnos8 HCUBOMHbBIX, U300PANCAMb YUK PA3BUMUSL 8 BUOE CXEM,

— AHAMU3UPOBAMb U UCNONL308AMb 6 PEeUleHUU V4eOHbIX U UCCIe008aMENbCKUX 3a0ay
uHpopmayuIo 0 COBPEMEHHBIX UCCIEO08AHUAX 8 DUOIO2UU, MeOUYUHE U IKOTO2UU,

— apeymenmuposams HeoOX00UMOCHb CUHME3A eCMEeCMBEHHO-HAYYHO20 U COYUOSYMA-
HUMAPHO20 3HAHUS 8 INOX)Y UHDOPMAYUOHHOU YUBUTUAYUU,

— MOOenUposamsv U3MeHeHUue KOCUCHEM NOO GIUAHUEM PA3IUYHLIX SPYNR (AKmMopos
OKpyJicaloujell cpedvl; — GblAGIAMb 8 Npoyecce UCCIe008aMeNbCKoll 0esimeibHOCmU NoCaeo-
CMBUsL AHMPONO2EHHO20 B030€UCMBUA HA IKOCUCMEMbL C80€20 PEeLUOHA, Npednazams Cnocoobl
CHUDICEHUSI AHMPONO2EHHO20 B030€UCMBUSL HA IKOCUCMEMDbL, — UCNOIb308AMb NPUOOPEmEHHbLE
KOMnemeHyuu 8 NPaKmuyeckou O0esameibHOCMU U NOBCEOHeBHOU MHCU3HU, OJisl NPUOOpemeHus
onvima desimenbHOCmuU, npedulecmayioujell npopecCcUoOHAIbHOU, 8 OCHO8e KOMOPOU Jiexcum Ouo-
Jl02Usl KaK y4yeOuslil npeomem.

TemaTuyeckoe niianuposanue 10 kiaace
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N Tema Ko- BocnurareabHBIH KOM-
n/n JIMYEeCTBO MOHEHT
JacoB
Brenenne 2 dopmupoBaHHE MaTepua-
Pazngen 1. Buonorudeckue cuUCTeMbl: KJETKa, Opra- | JUCTUYECKOIO MHUPOBO33pEHUSA H
HHU3M HAy4yHOM KapTHUHBI MHUpa Kak

I'naBa 1. Mosiekyiibl ¥ KJIET- 13 KOMIIOHEHTa O0I1eYeI0BEYECKON
KH KYJIbTYpbI, pPa3BUTHE TIPEICTaB-
I'naBa 2. Kierounsle cTpyk- 10 JCHHA O LICJIOCTHOCTH U MaTepH-
TYpbl U QYHKITHH QTBHOCTH KUBOW Tpupozasl. Boc-
T'nasa 3. ObOecrieuedyue Kjie- 8 IIUTaHUE 6epe>KH0ro OTHOIIECHUA
TOK DHepruei K MPUPOJE, ICTCTHUCCKUX B3IJIs-
I'maBa 4. HacnencrBeHnHas 13 0B U BKycoB. Pa3BuTne unrepeca
uHpopManusg W peanu3anus ee B K 3HaHMAM, KyJIbTYpPbl YMCTBCH-
KIIeTKE HOTO TpyAa W 4YYyBCTBA OTBET-
[naBa 5. VHAMBUIyaIbHOE 14 CTBEHHOCTH 3a IOBEJICHHUE B IPH-
pa3BUTHE U PA3MHOXKCHHE Opra- pozne. COBepIICHCTBOBAHHE KYJTb-
HIU3MOB Typbl OOIIEHHS, KOMMYHHKATHB-
Paszen 2. OCHOBHbIE 3aKOHOMEPHOCTH HACHENCTBEH- | HPIX KauecTB, TPyJ0mio0us, uys-
HOCTH ¥ H3MEHUYNBOCTH CTBa J0JI'a CaMOJUCIUILIAHBI,
I'maBa 6. OCHOBHBIE 3aKO- 16 HACTOHYMBOCTH 1 YIOPCTBA B J0-
HOMEPHOCTH  SIBJIEHMH  Hacjel- CTHXKEHUH 1enel
CTBEHHOCTH
['maBa 7. OcHOBHBIE 3aKO- 12
HOMEPHOCTH SIBJICHHUH H3MEHUYHBO-
CTH
I'maBa 8. ['eneTmueckue oc- 8
HOBBI HHJIMBUIYaJIbHOTO PA3BUTHUS
I'maBa 9. 'eHeTnka yemoBeka 6
Htoro 102
qaca
TemaTnueckoe niiannposanme 11 kaace
. Tema Konu- BocnurarenbHbli  KOM-
n/m YeCTBO YaCOB | IIOHEHT

Pa3nen 3. DBosonyst OpraHn4eckoro Mupa

dopmMupoBaHUE MaTEpHU-

I'maBa 10. Jlomectukamus u 11 AIMCTUYECKOTO MHPOBO33pPEHUS
CeNeKITUS U Hay4YHOW KapTHHBI MHUpa Kak
['naa 11. Teopust 9BOIIOIHUH. 6 KOMIIOHEHTa  o0mieyenoBeye-
CBuUIETENHCTBA IBOJIOIUU CKOM  KYyJNbTYpbl,  pa3BUTHE
I'maBa 12. ®akTopsl 3BOIIO- 17 IPEACTABACHHUS O HEIOCTHOCTH
UK U MaTepUaAIbHOCTU KHUBOH IMPH-
I'naBa 13. Bo3HUKHOBEHUE U 7 ponsl. Bocniuranue OepekHOTro
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pa3BUTHE )KU3HU Ha 3emiie

OTHOLICHUA K NPUPOALC, ICTETU-

gaca

I'maBa 14. Bo3HUKHOBEHHE U 10 YECKUX B3IVISI0B U BKYCOB. Pa3-
pa3BUTHE YEJIOBEKA — AHTPOINOTeHeE3 BUTHE MWHTEpeca K 3HAHMSM,
I'maBa 15. JKuBas wmarepus 4 KyJIbTYpbl YMCTBEHHOT'O TpyZAa U
KaK CUCTEMa YyBCTBAa OTBETCTBEHHOCTH 32
Paznen 4. Opranusmbl B 9KOJIOTMUECKUX CUCTEMAX nosesienne B mpupoge. Coep-
I'maBa 16. Opranusmsl u 10 LICHCTBOBAHNE KYIBTYPBI 00-
OKpYyJKaromias cpena MCHNA, KOMMYHHUKATUBHBIX Ka-
I'maa 17. CooOmectBa u 12 4eCTB, TPYIOMOOHS, UyBCTBA
3YKOCUCTEMBI J0Jira CaMOIUCHUIIIINHBI,
I'naBa 18. Bruocdhepa 5 HACTOMYMBOCTM M YHOPCTBA B
I'maBa 19. Buonoruyeckue 6 JIOCTHIKEHHH T[eNIeH
OCHOBBI OXpaHbl IPUPOIBI
[ToBTopenne pazaenoB OO0- 14
11as OMOJIOTUs
Utoro 102
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