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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma no yae6HOoMy nipenmety «buomorums» mist 10-11 kiaccoB coctaBieHa B
COOTBETCTBHU C ITPABOBBIMU M HOPMATUBHBIMHU JOKYMEHTAMHU:

o Oepepanbubiii 3akoH «O0 obpazoBanuu B Poccuiickoit @eaepamnm» (ot 29.12. 2012 1. Neo
273-D3);

e OeiepalibHBIA  TOCY/IAPCTBEHHBIM 00pa30BaTeNbHBIA CTaHIApT oO0IIero o00pa3oBaHus,
YTBEPKIEHHBIN IprKa3oM MuHucTepcTBa oOpa3zoBaHus U Hayku Poccuiickoit @enepaunu ot
17 nexabpst 2010 roga Ne 1897

o [Ipuka3z MunucrepcTBa oopazoBanus u Hayku Poccuiickoit @enepannu ot 31 nexadbps 2015
r. Ne 1577 «O BHeceHHM M3MEHEHHMH B (pepepalbHBIN TOCYAapCTBEHHBIN 00pa30BaTelbHBIN
CTaHJapT OCHOBHOTO oO0IIero oOpa3oBaHusi, yTBEPKACHHBIA MprKazoM MuHucTepcTBa 00pa-
3oBaHus U Hayku Poccuiickoit @enepanuu ot 17 nexadpst 2010 r. Ne 1897»;

e bruosnorus. Pa6oune mporpammel. 10-11 kmaccel: yaeOHOoe mocobue njist o01eoopa3oBaTelib-
HBIX OpraHu3anuii: yriyonenusiii yposers/ .M. [dpivmimn, O.B. Cabmuna- M.: [Ipocsenie-
uue, 2017. - 60 c.

HUcnonb3yembiin YMK

VYueOnuk denepanbHOTO NEpeyHs:

1.Briconikas JI.B., PyBunckuii A.O., Asmvmut [.M. buonorus. 10 xnacc. YriayOneHHbIN ypo-
BeHb — M.: [IpocBemenue, 2020

2.1lymuenii B.K., bopogun I1.M., Cabmuna O.A., Jdpimmun I''M. buomorms. 11 kimacc.
Yrnyonenusiid ypoBenb — M. [Ipocsemenne, 2021

[Iporpamma pa3paboTaHa B COOTBETCTBHM C 0a3MCHBIM y4€OHBIM IJIAHOM JJII CPEIHEro 00-
Iero 0opa3oBaHus.

Knacc Kon-Bo yacoB B He- OO6iee K0JI-BO YaCcOB
JICITEO
10 3 102
11 3 102
Bcero 3a 2 rona o0yueHus 204

N3yuenue kypca «buonorusi» B cTapliei IMIKOJIE HANPABICHO HAa PELICHUE CIEAYIOIIMNX 3a-
Aadg:
1) dbopmupoBaHue cUCTEMBbl OMOJOTMYECKUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHO-HAYyYHOU
KapTUHBI MUPA;
2) pa3BUTHE JMYHOCTH OOYYaIOIIUXCS, UX MHTEIJIEKTyaJlbHO€ U HPABCTBEHHOE COBEPILECH-
CTBOBaHHUE, (POPMUPOBAHUE Y HUX TYMAHUCTHYECKUX OTHOIICHUH M SKOJIOTMYECKH 1eIec000-
pa3HOro MOBEIEHUs B OBITY M TPYJOBOM JEATEIHHOCTH;



3) BrIpabOTKY MOHMUMAaHUS OOIECTBEHHOW TOTPEOHOCTH B pa3BUTUU OMOJIOTHH, a TaKxke Gop-
MHUpPOBAaHHE OTHOILICHHS K OMOJIOTHM KaK BO3MOXHOW oOjacTu Oynymieill mpakTU4ecKou jaes-
TEJIbHOCTH.

Lesn 6uonornyeckoro oOpazoBaHUs B CTapuiei mkoyie (GopMyIHpyIOTCS Ha HECKOJIBKHX
YPOBHSIX: TJI00AJILHOM, METanpeIMETHOM, JIMYHOCTHOM U IMPEJAMETHOM, Ha ypOBHE TpeOoBa-
HUH K pe3yJabTaTaM OCBOCHHUS COAEPIKAHUS MPEIMETHBIX MPOrPaMM.

['moGasnbHBIE 1€MW OMOJOTMYECKOTO OOpa3OBaHUS SIBISIOTCS OOIIMMHU JjIsi OCHOBHOW U
CTapuIeil MIKOJIbI U OMPEIENISIIOTCS COLMATbHBIMU TPEOOBAaHUSIMHU, B TOM YHCIIE U3MEHEHHEM
COLIMATIBHOM CUTYallMU Pa3BUTHI — POCTOM MH(OPMALIMOHHBIX NEPErpPy30K, U3MEHEHHEM Xa-
pakrepa u croco0OB OOIIEHUS U COLUATIBHBIX B3aUMOAECUCTBUI (00BEMBI M CLIOCOOBI MOTyYe-
HUS UHDOpMAIMK TOPOXKAAIOT Pl OCOOCHHOCTEH pa3BUTHUS COBPEMEHHBIX MOJIPOCTKOB).
Haunbonee npoayKTHUBHBIMM JUIsl pELIEHHUS 3aad pPa3BUTHs MOJAPOCTKA SBISIOTCS COLUOMO-
pasibHasi U UHTEJIEKTYaJIbHasl B3POCIOCTb.

[Tomumo 3TOTO, TIIOOANBHBIE 1IETU (GOPMYIUPYIOTCS C YUETOM PAacCMOTPEHUS OMOJIOTHYE-
CKOT0o 00pa30BaHus KAK KOMIIOHEHTA CUCTEMbI 00pa30BaHUs B 1IEJIOM, [IO3TOMY OHH SIBIISIFOTCS
HauOoJee OOIIMMH U COITUATBHO 3HAYUMBIMH.

C y4€TOM BBIIIEHA3BaHHBIX MMOAXO0A0B I100aTbHBIMU LIEISAMU OHOJIOTHYECKOTO 00pa30BaHUs
SABJISIOTCSL:

* conuaau3anus o0yJaronmxcs Kak BXOXKJICHUE B MUP KYJIBTYPbl U COILUAIbHBIX OTHOIIIE-
HUM, 0OecrieynBaroIlee BKIIOYCHUE YUAIIUXCS B Ty WM UHYIO TPYIIy JHO0 OOIIHOCTh — HO-
cuTens €€ HOPM, LIEHHOCTEW, OpUEHTAllNi, OCBAaMBAaEMBIX B IPOLIECCE 3HAKOMCTBA C MHPOM
KUBOU MPUPO/IBI,

* mpuolleHne K MO3HABAaTEIbHOW KYJIbTYpe KAaK CHUCTEME IO3HABaTENbHBIX (HAYUYHBIX)
[IEHHOCTEH, HAKOTUICHHBIX 00IIeCTBOM B cepe Ouonoruueckor Hayku. [lomumo storo, 6uo-
Joru4yeckoe 00pa3oBaHKe HA CTapIliel CTYIeHH MPU3BAHO 00ECIICYHTh:

* OPHEHTALMIO B CUCTEME STUYECKUX HOPM U IIEHHOCTEH OTHOCHUTEIHO METOJIOB, PE3Yib-
TaTOB M JIOCTHKEHUN COBPEMEHHON OMOJIOTUYECKON HAYKH,

* pa3BMTHe [T03HABATEIbHBIX KAYECTB JUYHOCTH, B TOM YHCII€  TO3HABaTEJbHBIX MHTEpE-
COB K M3YUYEHHIO OOIIMX OMOJIOrMYECKHX 3aKOHOMEPHOCTEH M CaMOMY IpOIecCy HAy4yHOTO
MO3HAHUS;

* OBJIa/IeHHE Y4YeOHO-TIO3HABATEIbHBIMU U LIEHHOCTHO-CMBICIIOBBIMU  KOMIIETEHTHOCTSAMHU
i GOPMHUPOBAHMS MTO3HABATEIFHOW M HPABCTBEHHOM KYNbTYpbl, HAYYHOIO MUPOBO33PEHUS,
a TaKKe METOJ0JIOTHEH OMOIOTNYECKOro SKCIIEPUMEHTA U 3JIeMEHTAPHBIMU METO/1aMU OHOJI0-
TMYECKUX MCCIICOBAaHUMT;

* (popMHUpOBaAHME DKOJOTMYECKOTO CO3HAHUS, [IECHHOCTHOTO OTHOLIEHUS K >KMBOM IPHUPOJE
U 4EJIOBEKY.

1. Ilianupyembie pe3yJibTaThbl 0CBOCHUSI KOHKPETHOI'0 Y4e0OHOI0 mpeiMeTa
«buogorus»

JlesTenbHOCTh 00pa30BaTEIBLHOIO YUPESXKACHHS 00111er0 00pa3oBaHus B 00yUYeHUH OHOJIOTHH
B CpeIHEH IIKOoJIe MOJKHA OBITh HAaIlpaBJieHA Ha JAOCTHIKEHHE OOYYAIOIIUMUCS CIIETYIOIINX
JINYHOCTHBIX Pe3yJIbTATOB:



1) peamu3anuu STUYECKUX YCTAHOBOK IO OTHOIICHUIO K OMOJIOTMYECKUM OTKPBITHSM, WC-
CJICIOBAHUSIM U MIX PE3YJIbTaTaM;

2) npu3HaHUS BBICOKOW IIEHHOCTH XU3HU BO BCEX €€ MPOSBIEHUSX, 3J0POBbsI CBOETO U APY-
I'UX JIOAEH, peain3aliii YCTaHOBOK 3/J0POBOr0 00pa3a )KU3HHU;

3) chopmMHUpOBaHHOCTH TNO3HABATEIbHBIX MOTHBOB, HANPABIECHHBIX Ha IOJY4YEHHE HOBOTO
3HaHUS B 00J1aCTH OMOJIOTHUU B CBSI3M C OyayIIe

npo(hecCHOHAIBHON IESATENbHOCTHIO WM OBITOBBIMU IPOOJIEMAaMHU, CBA3aHHBIMU C COXpaHe-
HUEM COOCTBEHHOTO 3/I0POBBS U IKOJIOTHUUECKON O€30MacHOCTH.

MeTtanpeaMeTHBIMHU pe3yJIbTATAMH OCBOCHHUS BBIITYCKHUKAMH CTAPIICH MIKOJBI 0a30BOTO
Kypca OMOJIOTHH SBIISIOTCS:

1) oBiajeHUe COCTABISIONIMMHU HCCIIEOBATENIBCKON U MPOEKTHOM JESTENBHOCTH, BKIIOYAs
YMEHUSI BHJIETh MPOOJIEMY, CTaBUTh BOIPOCHI, BBIIBUTATh THUIIOTE3BI, N1aBaTh OIpPEICICHUS
HOHSTHSIM, KIacCU(PHUIIMPOBATh, HAOIIOAATh, MPOBOJIUTH SKCIIEPUMEHTHI, JIeJaTh BHIBOJBI U
3aKJIIOUEHHUS, CTPYKTYPUPOBATh MaTepHall, OOBSCHATD, JOKA3bIBaTh, 3AIUIIATH CBOU UJIEH;

2) ymenus paboTaTh C pa3HbIMU MCTOYHHUKAMHM OHMOJIOrMYECKOW HWH(OpMalK: HaXOAMUTh
OMOJIOTHYECKYI0 WH(MOPMAIMIO B PAa3JIMYHBIX MCTOYHHMKAX (TEKCTE Yy4eOHMKA, Hay4YHO-
MOMYJISIPHOM JIUTEpaType, OMOJIOTMYECKUX CIIOBapsiX M CHpPAaBOYHUKAX), AHAIU3UPOBATH U
OLICHMBaTh UH(POPMAIMIO, TPEOOPa30BbIBATH HHPOPMAIUIO U3 OAHON (HOPMBI B APYTYIO;

3) cmocoOHOCTH BHIOMPATH 1EJEBBIE U CMBICIOBBIE YCTAHOBKHA B CBOMX JEHCTBUSAX WU TO-
CTYIKaX MO OTHOILIEHHUIO K KMUBOW MPHUPOJIE, CBOEMY 3/10POBBIO U 3JOPOBBIO OKPYKAIOIINX;

4) ymMeHHs aJleKBaTHO MCIIOJb30BaTh PEUYEBBIE CPENICTBA JAJISl IUCKYCCUUM M apryMEHTaluu
CBOCH MO3WIIMHU, CPABHUBATH Pa3HbIE TOYKH 3PEHUsS, apryMEHTHUPOBATh CBOIO TOYKY 3pEHUS,
OTCTaMBaTh CBOIO MMO3ULIUIO.

[IpenMeTHBIMH pe3yJabTATAMH OCBOEHUS BBIMYCKHUKAMH CTapIlel MIKOJbl Kypca Ouoo-
UM 0230BOTO YPOBHS SIBIISIIOTCS:

1. B nmo3naBarenbHOM (MHTEIIEKTYaIbHOW) cdepe:

* XapaKTEPUCTUKA COACPKaHUSI OMOIOTUYECKUX TEOPHH (KJIIETOUHAs, HBOJIIOIMOHHAS TEOPHUS
HapsuHa); yuenusi Bepuajackoro o 6uocdepe; 3axkoHoB MeHemns, 3aKOHOMEPHOCTEH U3MEH-
YUBOCTH; BKJIa/la BBIJIAIOMIMUXCS YUEHBIX B pa3BUTHE OMOJOTUYECKON HAYKH;

* BbIJICJICHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTHYECKHX OOBEKTOB (KJIETOK: PACTHTEIbHBIX
Y J)KMUBOTHBIX, JIOSJCPHBIX U SIACPHBIX, TIOJOBBIX U COMAaTHYCCKUX; OPraHU3MOB: OJHOKJIICTOY-
HBIX 1 MHOTOKJIETOYHBIX; BUJIOB, IKOCUCTEM, Orocdephl) U mporeccoB (0OMEH BEIIECTB, pa3-
MHO>KEHHE, JICIIEHHE KIIETKH, OIUIOAOTBOPEHHE, IEHCTBUE UCKYCCTBEHHOIO M €CTECTBEHHOIO
oTO0poB, hOpMHUPOBAHUE MPUCTTOCOOIEHHOCTH, 00pa30BaHKe BUAOB, KPYrOBOPOT BEIIECTB U
MIpPEeBpAILIEHUs] YHEPTUU B IKOCUCTEMax u buocdepe);

* 00BSICHEHHE POJIU OMOJIOTHUH B (POPMUPOBAHUM HAYYHOTO MHPOBO33PEHUS; BKIIaga OHMO0JI0-
TMYECKUX Teopuil B (OPMUPOBAHHE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MUPA; OT-
PUIIATEIILHOTO BIIMSIHUS QJIKOTOJISl, HIKOTHHA, HAPKOTUYECKUX BEIIECTB HA Pa3BUTHE YEIOBE-
Ka; BIUSHUSA MYTareHOB Ha OPraHu3M YeJOBEKa, SKOJOTMYECKUX (PaKTOpOB Ha OpPraHU3MBIL;
MIPUYXH IBOJIIOINH, U3MEHSIEMOCTH BUIOB, HAPYIIICHUI Pa3BUTHSI OPTAHU3MOB, HACJIEICTBECH-
HBIX 3a00JIEBaHMIA, MYTAIHi, YCTOWIUBOCTH U CMEHBI 3KOCHUCTEM;

* IIPUBEJICHUE JIOKA3aTEIbCTB (APTYMEHTAIUS) SIUHCTBA KUBOM U HEKHUBOW MPUPOJIBI, POI-
CTBa UBBIX OPraHU3MOB; B3aHMMOCBS3E€H OPraHU3MOB U OKPY’KaIOIIEH Cpeibl; HEOOXOAUMO-
CTH COXpaHEHHUs MHOT000pa3usi BUIOB;



* YMEHHE MOJb30BaThC OMOJIOTUYECKON TEPMHUHOJIOTMEN U CHMBOJIMKOM;

* pelIeHne >IEMEHTAPHBIX OMOJIOTHYECKUX 3aJ1ad; COCTABICHUE DIIEMEHTAPHBIX CXEM CKpe-
IIMBAHUS U CXEM NIEPEeHOCa BEIIECTB U SHEPTUU B SKOCUCTEMAX (LIeMU MUTaHUS);

* oncaHue 0cobel BUIOB IO MOP(OIOTUIECKOMY KPUTEPHIO;

* BBISIBJIEHUE U3MEHUYUBOCTH, MPUCIIOCOOICHUI OPraHu3MOB K cpefie OOUTaHUs, ICTOUHUKOB
MYyTareHOB B OKpY»Karomiei cpene (KOCBEHHO), aHTPOIIOTCHHBIX M3MEHEHUN B 3KOCHCTEMAax
CBOEI MECTHOCTH; U3MEHEHU B SKOCUCTEMAX HAa OMOJIOTUYECKUX MOJEISIX;

* cpaBHEHHE OMOJIOTUYECKUX OOBEKTOB (XMMHUECKHI COCTaB TeJ )KMBOW U HEXKUBOM IpUPO-
JIbl, 3apOJIBIIIA YEIOBEKA U APYTUX MIIEKONHUTAIOIINX, TPUPOJIHBIE SKOCUCTEMBI U arpO3KOCH-
CTEMBI CBOEHl MECTHOCTH), MPOIECCOB (€CTECTBEHHBIM U MCKYCCTBEHHBIH OTOOPHI, MOJIOBOE U
Oecronoe pa3MHOXKEeHHE) U GOPMYIHPOBKA BHIBOJAOB Ha OCHOBE CPaBHEHHUSI.

2. B 11eHHOCTHO-OpUEHTALMOHHOM cdepe:

* AHANIU3 U OLIEHKA PA3JIMYHBIX TUNIOTE3 CYIIHOCTH KU3HH, TPOUCXOXKICHUE YeTIOBEKa U BO3-
HUKHOBEHHUE >KM3HU, TI00aTbHBIX DKOJOTUYECKUX MPOOJIeM W MyTeW WX pelIeHHs], MOCied-
CTBUH COOCTBEHHOM JIEATEIBLHOCTH B OKpY’KaloIEl cpesie; OMoJornyeckoi nHpopManuu, mo-
JTy4aeMoOil U3 pa3HbIX UCTOYHUKOB;

* OIICHKA STUYECKHUX aCMEKTOB HEKOTOPBIX UCCIEAOBAHUN B 00JaCTH OUOTEXHOJOTHH (KIIO-
HUPOBAHHE, UCKYCCTBEHHOE OIIOJOTBOPEHUE, HAPABIEHHOE U3MEHEHUE T'€HOMA).

3. B cdepe TpynoBoii 1esITEIBHOCTH:

* OBJI3/ICHHUE YMEHHUSMU U HABBIKAMH MOCTAHOBKUA OMOJIOTMYECKHUX HKCIEPUMEHTOB U 00B-
SICHEHHUS UX PE3YyJIbTaTOB.

4. B cihepe pusnueckoii 1eITeTbHOCTH:

* 000CHOBaHHE U COOJIOJIEHUE Mep MPO(PUIAKTUKY BUPYCHBIX 3a00JI€BaHUM, BPEAHBIX MIPU-
BBIYEK (KypeHHUe, ynoTpeblieHrue ajJKoroJsi, HAPKOMAaHMUsI ); TIPABUII TTOBEACHHS B OKPY KaroIen
cpene.

B pesyabrare u3yueHuss y4deOHoro mpeamera «buoJsiorusi» Ha ypoOBHe cpeaHero 00-
1ero 00pa3oBaHus BhIMYCKHUK HA MPO(QUILHOM YPOBHE HAYUMTCS:

— OIICHMBATH POJIb OMOJIOTUYECKUX OTKPBITUH M COBPEMEHHBIX HCCIECIOBAHUI B Pa3BUTHUU
HAyKH U B IPAKTUYECKOM JeSITETLHOCTH JIIOIEH;

— OIIGHWBATh POJIb OMOJIOTUU B OPMHUPOBAHUN COBPEMEHHOW HAYYHOW KapTUHBI MHUPA, TIPO-
THO3MPOBATh NEPCHEKTUBBI Pa3BUTHUS ONOJIOTHY;

— yCTaHaBJIMBAaTh M XapaKTEPHU30BaTh CBSI3b OCHOBOMOJIATAIOUINX OMOJOTHYECKHUX MOHSITHN
(xyeTka, OpraHu3M, BHI, DKOCHUCTEMa, Ornochepa) ¢ OCHOBOTIONATAIOIIMMHA MOHATHSIMHA IPYTHX
€CTECTBEHHBIX HAYK;

— 00OCHOBBIBATh CUCTEMY B3TJISJIOB HA KUBYIO TIPUPOJY U MECTO B HEHl UeoBeKa, MPUMEHSS
OMOJIOTUYECKUE TEOPHH, YUCHUS, 3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh TPAHUIIBl UX TpUMe-
HUMOCTH;

— MPOBOAMTH y4EOHO-HCCIIEIOBATEIBCKYIO IEATEIBHOCT IO OMOJIOTHH: BBIIBUTATh THITOTE-
3bl, IJIAHUPOBATh paboTy, 0TOMpaTh U MpeoOpa3oBBIBATh HEOOXOAUMYIO HH(POPMAIIHIO, TTPO-
BOJIUTH HKCHEPUMEHTHI, HHTEPIPETUPOBATh PE3YIbTATHI, JEJIaTh BHIBOJALI HA OCHOBE IOJY-
YCHHBIX PE3yJIbTaTOB;

— BBISBJIITh U OOOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH PA3HBIX YPOBHEH OpraHu3alnuu
KHU3HU;



— YCTaHABIIMBAThH CBSI3b CTPOCHUS M (PYHKITUI OCHOBHBIX OMOJIOTHYECKHX MaKpOMOJIEKYII, HX
POJIb B IIpOLIECccax KIETOYHOIO METabo0In3Ma;

— pelaTh 3aJa4uM Ha ompezesieHre nociuenoparenbHoctd Hykneorunos JJHK u MPHK, antu-
komoHoB TPHK, mocienoBaTensHOCTH aMHHOKUCIIOT B MOJIEKYJE Oelika, MPUMEHSST 3HAHHS O
peakusaX MaTPUYHOIO CUHTE3a, TEHETUYECKOM KOJI€, TPUHIIUIIE KOMIUIEMEHTApHOCTH;

— JieNaTh BBIBOABI 00 M3MEHEHUSX, KOTOPBIE MPOU30IAYT B MpoIleccax MaTPUYHOTO CUHTE3a,
B CIly4ae U3MEHEHHMs II0CIIeI0BaTeIbHOCTH HyKieoTtuanoB JTHK;

— cpaBHUBATH (ha3bl JeIeHHs KISTKHU; PellaTh 3a1a4yi Ha OMpE/IEICHHE U CPaBHEHUE KOJIJe-
CTBa reHeTuuyeckoro marepuana (xpomocoM u JJHK) B kiieTkax MHOTOKJIETOYHBIX OPTaHU3MOB
B pa3HbIX (ha3ax KJIETOUYHOTO IIUKJIA;

— BBISIBJISITH CYLIECTBEHHBIE IPU3HAKU CTPOECHUS KJIETOK OPTaHU3MOB Pa3HbIX HAPCTB KUBOU
MPUPOABI, YCTAHABIMBATH B3aUMOCBSI3b CTPOEHUA U (DYHKUUN YacTe U OpraHOUI0B KIIETKU;

— 00OCHOBBIBaTh B3aUMOCBSI3b IIACTMUECKOTO M SHEPreTUYecKOro OOMEHOB; CpaBHUBATH
IPOIECCH MIACTUYECKOTO U HHEPreTHUYEeCKOro OOMEHOB, MPOUCXOMAIIUX B KJIETKAX KUBBIX
OpraHU3MOB;

— OMpEAeNsITh KOJIMYECTBO XPOMOCOM B KJIETKaX PacTE€HUN OCHOBHBIX OTJEJIOB Ha Pa3HbIX
JTanax KM3HEHHOTO LIMKJIA;

— CpaBHMBATh pa3Hble CIOCOOBI Pa3MHOKEHUSI OPraHU3MOB;

— XapaKTepU30BaTh OCHOBHBIE ATAIlbl OHTOI'€HE3a OPTaHU3MOB;

— pemath TeHETUYECKUE 3aJaul Ha JTUTHOPUAHOE CKPELMBAaHUE, CLIEINIEHHOE (B TOM YHUCIIE,
CLEIUICHHOE C TI0JIOM) HACleOBaHME, aHAJU3UPYIOIIEe CKPEIMBAHHUE, MPUMEHSS 3aKOHbI
HAaCJIEICTBEHHOCTU U 3aKOHOMEPHOCTH CIEIIIEHHOTO HACJIEe0BaHUs;

— pacKpbIBaTh MPUYUHBI HACJIEACTBEHHBIX 3a00J7€BaHUMN, ApryMEHTUPOBATh HEOOXOANMMOCTD
Mep MpeaynpexaeHNUs TaKHX 3a00JIeBaHMUI;

— BBISBJISITH MPUYUHBI U CYIIECTBEHHBIE MPU3HAKU MOJIU(DUKAIIMOHHON U MYTallMOHHOU U3-
MEHYMBOCTH; 0OOCHOBBIBAThH POJIb U3MEHYMBOCTH B €CTECTBEHHOM M HICKYCCTBEHHOM OTOODE;

— 00OCHOBBIBATH 3HAYEHHUE PA3HBIX METOJIOB CEJIEKIIMU B CO3JaHUN COPTOB PACTEHH, TOPOJ
KUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

— XapaKTepu30BaTh PaKTOPHI (IBIKYIIUE CUITBI) IBOJTIOIINN;

— XapaKTepu30BaTh MPUUYMHBI H3MEHYHUBOCTH U MHOTOOOpa3us BHUJIOB COTJIACHO CHHTETHYE-
CKOU TEOPHH IBOIIOLNY;

— XapaKTepU30BaTh MOMYJISIUI0 KaK €IMHUILY 3BOJIIOLUHU, BUJl KAK CUCTEMAaTHYECKYIO KaTe-
TOPHIO U KaK pe3yJIbTaT 3BOJIIOLINY;

— YCTaHaBJIUBATh CBA3b CTPYKTYPBI U CBOMCTB DKOCUCTEMBI;

— COCTaBJIAITh CXEMBI IIEPEHOCA BEUIECTB U SHEPTUU B dKOCHUCTEME (CETH NMUTAHMS), IPOrHO-
3UpOBaATh UX U3MEHEHHS B 3aBUCUMOCTH OT U3MEHEHHSI (PaKTOPOB CPEJIbI;

— apryMEHTUPOBAaTh COOCTBEHHYIO MO3UIMIO IO OTHOUIEHUIO K SKOJIOTMYECKUM MpodieMamM
Y MIOBEJACHUIO B IPUPOJHOM CpELE;

— 000CHOBBIBaTh HEOOXOUMOCTh YCTOMUMBOIO Pa3BUTHsI KaK yCIOBUSI cOXpaHeHUs Onocde-
PEL;

— OIICHMBATh MPAKTUYECKOE M ITUYECKOE 3HAUCHUE COBPEMEHHBIX HCCIIEOBAaHUNA B OMOJIO-
UM, METUIIUHE, KOJIOTUH, OMOTEXHOJIOTHH; 00OCHOBBIBATH COOCTBEHHYIO OLICHKY;

— BBISBIISATH B TEKCTE OMOJIOTUYECKOTO COJIEpKaHuUs Po0OIeMy U apryMEHTHPOBAHHO €€ 00b-
SICHSITB;



— TMPEACTaBIATh OMOJIOTUYECKYI0 MH(OPMAIMIO B BUJE TEKCTa, TAOJIHUIIBI, CXeMBbI, rpaduka,
AMarpaMMbl U JIeJaTh BBIBOJBI HA OCHOBAaHUU IPEICTABICHHBIX JAaHHBIX; MPEOOPa30BHIBATH
rpaduk, TabauIly, AMArpaMMy, CXeMY B TEKCT OHOJIOTHYECKOTO COJIEPKaHHUS.

BbInyCKHUK HA MPO(PUIBLHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYNTHCS:

— 0p2aHU306b16aMb U NPOBOOUMb UHOUBUOVAILHYIO UCCIE008AMENLCKYIO 0esIMeIbHOCIb O
ouonozuu (unu pazpabamsieams UHOUBUOYAILHBIU NPOEKM): 8blOBUSAMb SUNOME3bl, NIAHUPO-
samv pabomy, omoupams u npeoopPaz06vleams HeodXO0OUMYIO UHGOpMayUIo, NPOBOOUMb IKC-
nepumMenmol, UHMEPNPEMUPOBAmMy pe3yibmamol, 0elams 6bl800bl HA OCHOBE NOJVYEHHbIX pe-
3YIbMamos, npedcmaesiams NPOOYKM CEOUX UCCIe008AHUL,

— NPOCHOZUPOBAMb NOCAEOCIBUSL COOCNBEHHBIX UCCIE008AHULL C YUEMOM IMULECKUX HOPM U
IKOJI02UYECKUX MPebOBaAHUL;

— gbl0eNAMb CYyUjeCmBeHHble 0CODEHHOCMU HCUSHEHHBIX YUKI08 Npedcmasumeneii pa3Hblx
0MOeN08 pACMeHUll U MUNO8 HCUBOMHBIX, U300PANCAMb YUKIIbL PA3BUMUSL 8 BUOE CXEeM,

— AHATU3UPOBAMb U UCNONIL30BAMb 8 PeUeHUU YYeOHbIX U UCCIe008amMeNbCKUX 3a0ad UH-
Gopmayuro 0 coO8PeMEeHHbIX UCCIEO08AHUSIX 8 OUOI02UU, MEOUYUHE U IKOLOSULL,

— apeymMeHmuposams HeoOX0OUMOCMb CUHME3d eCMeCMEEeHHO-HAYUHO20 U COYUOSYMAHU-
MApHO20 3HAHUS 8 INOXY UHGOPMAYUOHHOU YUBUIUZAYUU,

— MOOenUuposams UMeHeHUue IKOCUCTEM NOO GIUAHUEM PA3IUYHbIX ePYIN (AKMOPO8 OKp)-
aHcaroweti cpeovl;

— BbIABIAMb 8 NPOYECCe UCCIe008AMENLCKOU 0emeNlbHOCMU NOCAe0CEUsL AHMPONO2EHHO20
8030€lCMBUsL HA IKOCUCMEMbL C80€20 PEeCUOHA, NPedadzams CnOCoObl CHUNCEHUS AHMPONO-
2eHH020 8030€liCMBUsl HA IKOCUCTNEMbL,

— UCNOIB308aMb NPUOOPEeMEHHbIE KOMNEMEHYUU 8 NPAKMUYECKOU 0esimelbHOCMU U NOBCe-
OHeBHOU JHCU3HU, OJIs1 NPUOOPemeHUsL ONbIMA 0essmebHOCMU, npedulecmayuell npogeccuo-
HAbHOU, 8 OCHOBE KOMOPOUL JIeHCUum OUuoai02us KaxK yueOmviti npeomem.

2. Conep:xanne yueOHoro npeamera «buosorus»

BuoJiorusi Kak KOMILIEKC HAYK 0 ’KHBOW MpUpoe

buonorus kak KOMIIEKCHasI HayKa, METO/Abl HAYYHOTO MO3HAHUS, UCIOJb3yeMble B OHOIIO-
run. CospemeHnble Hanpagienus 6 buonocuu. Poib Guonoruu B GopMUpOBaHUN COBPEMEHHON
HAy4YHOU KapTHHBI MUPA, MPAKTUYECKOE 3HAUCHHE OMOJIOTMUYECKUX 3HAHUM.

buonorunueckue cucteMbl Kak MpeaMeT U3yuyeHUs OUOJIOTUN.

CtpykrypHbIe 1 QYyHKIIHOHAJIbHbIE OCHOBBI KU3HU

MounekynspHble OCHOBBI XH3HU. Heopranmdecknue BemecTsa, ux 3HadyeHHe. OpraHudeckue
BeliecTBa (yriaeBobl, JUMUBI, OCIKH, HyKIIenHOBbIe KUCI0Thl, AT®) u ux 3nauenue. buo-
MOJTUMEPHL. []pyeue opeanuyeckue sewjecmea kiemxku. Hanomexnonoeuu 6 ouonozuu.

Knetka — cTpykTypHas u GyHKIIMOHANbHAS €AMHMIIA opraHu3Ma. LluTonorusi, MeTo bl 1U-
Tonoruu. Posp KIIETOYHOM TEOpUH B CTAHOBJIEHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOU Kap-
TUHBl MHUpa. KieTku mpokapuoT u 3ykapuoT. OCHOBHbIE YAaCTH W OPraHOMbl KJIETKH, UX
¢bysakuuu. CtpoeHue U GyHKIUU XPOMOCOM.

Bupycel — HekneTouHast hopMa KU3HU, MEPHI TPODUITAKTUKHI BUPYCHBIX 3a00JIEBaHUA.



KuznenesarenpHOCTh KieTkU. Ilmactuueckuii oomen. dorocuHTe3, XeMocuHTe3. bruocunres
Oenka. DHepreTHueckuid oOMeH. XpaHeHue, Iepefada W peaqu3anus HACIEICTBEHHON WH-
dbopmaruu B kietrke. ['eHeTndeckuii koa. ['eH, reHoM. [ enomuka. Brusanue Hapkoeennvix ge-
wecme Ha npoyeccyl 8 Kiemke.

Knerounsnit nuxn: uatepdasza u aenenue. Muto3 u meiios, ux 3HaueHue. ComMmaTHUECKUE U
IIOJIOBBIE KJIETKH.

Opranusm

Oprasausm — eIMHOE LEJIOE.

KuznenearenbHocTh opranuzMa. OCHOBHBIE TPOLIECCHI, TPOUCXOAIINE B Opranusme. Pery-
nsuus QyHKUMNA opraHu3Ma, TOMeocTas.

Pa3smuoxeHue opranu3zMoB (Oecronoe u 1mosioBoe). Crnocodwl pazmHodxcenus y pacmenul u
orcusomuuvlx. IHIMBUIyaabHOE pa3BUTHE opranu3ma (oHTorenes). IlpuunHel HapyleHui pas-
BUTHS. PenpoayKTUBHOE 3/10pOBBE UEIOBEKA; MOCIEACTBUS BIUSHHS aJKOrOJIs, HUKOTHUHA,
HapKOTUYECKUX BEIECTB Ha IMOPHUOHAIIBHOE Pa3BUTHE YeNoBeKa. JKu3HeHHble YUKIbl PAZHBIX
2PYNn Op2anu3Mos.

['eneTnka, MeToAbl TEHETUKH. ['eHETHUECKAasi TEPMUHOJIOTHSI U CUMBOJIMKA. 3aKOHBI Haclel-
ctBeHHOCTH ['. Mennena. XpomocomMHas Teopusi HaclaeACTBEHHOCTH. OmpeneneHue IMoJa.
CuermieHHOE ¢ ITOJIOM HACJIEIOBAHHUE.

['eneruka yenoBeka. HacnencrBennble 3a001€BaHUs Y€IOBEKA U UX MPEIyHpexKIeHHE. DTH-
YeCKUE acleKThl B 00JIaCTH MEAUIIMHCKON r€HETUKH.

['enotun u cpena. Henacnenctsennas usmeHunBocTh. HacneacTBeHHas u3sMeHUMBOCTh. My-
Tauuu. MyTareHsl, X BIUSHUE Ha 3JI0pPOBbE uenoBeka. [lomecTukanus u cenexkuus. MeTobl
cenekiuu. buorexHomnorus, e€ HanpaBiIeHUs U NEPCIIEKTUBBI pa3BUTUSL. buobezonacHocme.

Teopus 3BosI0LIUN

Pa3ButHe 3BOJIIOIMOHHBIX MW, 3BooMoHHas Teopus Y. Jlapuna. CuHTeTHUECKAsl TEO-
pus 3BosonMK. CBUAETENHCTBA SBOJIIOLUH KMBOU MPUPOAbl. MUKPO3BOIIOLUSA U MAaKPO3BO-
mouus. Bun, ero kputepuu. [lonynauus — sneMeHTapHas eIUHMIA 3BOMIOLUU. J[BrKyIIne
CHWJIBI 3BOJIIOLIMHU, UX BIIMSAHHUE HA TeHO(OHA nonysuuu. HanpasieHnus 3BoOIUY.

MHuoroo6pa3ue opranu3sMoB Kak pe3yiabTaT 3BoJoUMU. [IpuHuuMnbl Kiaccudukanum, cucre-
MaTuKa.

Pa3Burtne ;xu3Hu Ha 3emiie

['unore3bl TpOUCXOXKACHUS KU3HU Ha 3emuie. OCHOBHBIE 3Tallbl 3BOJIOLUNA OPraHUYECKOTO
Mupa Ha 3emiie.

CoBpeMeHHbIE MPEJCTaBICHHUSI O MPOUCXOXKACHUM YeJIOBEeKa. DBOJIONUS 4yeloBeKka (aHTpo-
norexes). JIBM>KyIiue CUIIbl aHTpororeHe3a. Pacel uenoBeka, UX NPOUCXO0XKACHUE U €JUHCTBO.

Opranu3msl 4 OKpYyKawIIAas cpeaa

[Tpucnocobnenust opraHu3MOB K JEHCTBUIO SKOJIOTMYECKUX (PAKTOPOB.

buoreonenos. Dxocucrema. Paznoobpasue sxocucteM. B3auMooTHOIIEHNST TOMYISIUI pa3-
HBIX BHUJIOB B dKOocucTeMe. KpyroBopoT BellecTB U MOTOK PHEPIHMH B KOCHCTEME. Y CTOMUH-
BOCTb U JMHaMUKa 3kocucTeM. [locnencTBus BAUSHUA NEATEIbHOCTH YeJIOBEKa Ha dKOCHCTE-
Mbl. CoxpaHeHne 61opa3Hoo0pa3us Kak OCHOBA YCTOWYMBOCTH KOCHUCTEMBI.

Crpyktypa Ouocdepbl. 3aKOHOMEPHOCTU CyIeCcTBOBaHUSI Ouocdepsl. Kpyzogopomul ee-
wecms 8 buocgepe.



Ponp wenoBeka B Omocdepe. ['modanpHbIe aHTpomoreHHsle u3MeHeHus: B Ouocdepe. [Ipo-
OJeMBI yCTOMYNBOTO Pa3BHUTHS.
Ilepcnexmugul pazgumus 6UONI02UYECKUX HAYVK.

IpumepHblii nepeyeHb JaG0OPATOPHBLIX PAdOT (HA BLIOOP YUHUTENS):

1. VI3ydeHue KIETOK pacTeHUH M AKUBOTHBIX I10J] MUKPOCKOIIOM Ha FOTOBBIX MHUKpOIIpema-

paTax 4 ux ONMCaHue.

2. CpaBHEHUE CTPOCHHUS KIETOK PAaCTEHUH, )KUBOTHBIX, TPHOOB M OaKTEpHIA.
. I3ydenue nuazMoinmnsa 1 IemIa3Moin3a B KIETKaX KOKUIBI JTyKa.
. HaGmroneHne MuTO3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIpenaparax.
. U3yueHnune XxpoMocoM Ha rOTOBBIX MUKpOIIpenaparTax.
. 3ydenue craguil Melio3a Ha FOTOBBIX MUKpOIIpenapaTax.
. CniepmaroreHe3 1 OBOT€HE3.
. I3yueHune cTpoeHus MOJIOBBIX KIETOK Ha TOTOBBIX MUKpOIpenaparax.
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. 'éeHOMHBIE 1 XpPOMOCOMHBIE MyTallUN

10. M3y4eHnune n3MEHUYNBOCTH, TIOCTPOSHHE BAPHUAIIMOHHOTO PsI/Ia M BAPUAITMOHHOW KPUBOM.
11. KapuoTtun uenoBeka. XpoMOCOMHBIE 00JI€3HU YETOBEKA.

12. Ananu3 reHeTH4ecKOi N3MEHUYUBOCTH B MOMYJISIIUAX JTOMAIIHUX KOIIEK.

13. Onpenenenne mpucnocoOICHUA PACTEHUI K pa3HBIM YCIOBHUSM CPEIBI.

14. CocraBiieHue MUIIEBBIX [[ENEH.

15. M3ydeHue u onucaHue 3KOCUCTEM CBOEH MECTHOCTH.

3. TemaTnueckoe IJIAHUPOBaAHUE

10 kaacc (102 4; u3 Hux 104 - pe3epBHOE Bpemsi)

No KoanuecTBO
Koa-Bo
TeMbI HanmeHoBaHMe TeMBbI J1a0opaTOpPHBIX
4acos
padot
1 BBenenune 2
Paznen [. BUOJIOTMYECKHUE CUCTEMBI: KIIETKA, OPTAHU3M (56 u)
2 MounekyIbl U KIIETKH 14 1
3 KneTounslie cTpyKTYphl U UX QYHKIHH 6 1
4 ObecnieueHne KIETOK U OPTaHU3MOB 5
DHEpruen
5 Hacnencreennas nnpopmanus u pea- 14
au3aiys e€ B KJIeTKe
6 NHauBuayanpHOE pa3BUTHUE U pas- 16 4
MHOYCHHE OpPTraHH3MOB
Paznen II. OCHOBHBIE 3AKOHOMEPHOCTU HACJIEACTBEHHOCTU U
N3MEHYNBOCTMU (34 1)
7 OcCHOBHbBIE 3aKOHOMEPHOCTH SIBJICHUI 14 3
HACJICICTBEHHOCTHU
8 OCHOBHBIE 3aKOHOMEPHOCTH SIBJICHUH 8 1
U3MEHYHUBOCTH
9 ['eHeTHYECKHE OCHOBBI MHAMBHYallb- 6




HOTO Pa3BUTHS
10 I'eHeTHKka yejloBeKa 6 1
11 | Pe3epBHOE Bpems 104

HTOI0 102 11
11 kaace (102 49; u3 Hux 234 - pe3epBHOE BpeMsl)
Ne KoanuecTBo
Koj-Bo ua-
TeMb HanmeHoBaHue TeMbI OB JIa0OpPaTOPHBIX
padoT
Paznen 1. SBOJITOLIA (48 )

1 JloMecTHKaIUs U CEJICKIIHS 6
2 Teopwust 3Bomoruu. CBUACTENHCTBA 6

SBOJIFOLIN U
3 DaKTOPHI IBOTIOIHUH 16 1
4 Bo3HUKHOBEHHE U pa3BUTHE KU3HU 8

Ha 3emJie
5 Bo3uukHOBEHHE U pa3BUTHE YEIIO- 7

BEKa — aHTPOIIOTeHE3
6 JKuBast Mmatepus Kak cucrema S)

Pazgen II. OPTAHU3MbI B SKOJIOTUYECKNX CUCTEMAX (31
4)

7 Opranu3Mbl U OKpY’KaroIias cpeaa 12 1
8 Coo011ecTBa ¥ DKOCUCTEMBI 10 2
9 brocdepa 5
10 buonorudeckrie OCHOBBI OXpaHBI 4

TIPUPOIBI
11 Pe3epBHOE Bpemst 234 4

HTOT'0 102 4




MaTepuajibHO-TEXHHYECKOE o0ecnedeHne 00pa30BaTeIbHOI0 MpoIecca

HNmero-
Heo0xo-
meecst
HaumeHoBaHMe 00bEKTOB U CPEACTB MaTe- AUMOe 050D V-
PHAJILHO- TEXHUYECKOT0 00ecredeHus KOJIHYe- oé)ay-
CTBO A
HHE
bubaunoreunniii poua (100 %)
1. Beicouikas JI.B., PyBunckuit A.O., Hemmmmui .M. buo- 10 10
norus. 10 xnacc. Yray6aennsii ypoBerb — M.: [Ipocsere-
uue, 2020
2. llymnsnii B.K., bopoaun I1.M., Cabnuna O.A., J{piMiui 10 10
I''M. buonorus. 11 xnacc. YrmyOieHHbl ypoBeHb — M.:
ITpoceemenue, 2021
3.buonorus. Paboune nporpammel. 10-11 kmaccel: yuebHOe 1 1

nocobue g oOuieoOpa3oBaTEIbHBIX — OpPraHMU3ALUN:
yriryonenssiid yposens/ ['M. dpimmmn, O.B. Ca6nuna-
M.: Ilpoceemnienne, 2017. — 60 c

Ileuatnbie mocodous (100%)

HaGop tabmun mo 6oTaHuke

1 xoMIUIEKT

1 xoMIUIEKT

HaGop tabmu1 mo 30010run

1 xoMIUIEKT

1 xoMIUIEKT

Ha6op Tabnun no anaToMHUM yenoBeKa

1 xoMIUIEKT

1 xoMIUIEKT

HaGop tabmui mo oluiei 6uosoruu

1 xoMIUIEKT

1 xoMIUIEKT

Hudpossbie oopaszoBaTenbHbie pecypebl (100%)

1. Mynprumenuitasie (mudpoBbie) oOpa3oBaTelIbHBIC pe-
CYPCBI, COOTBETCTBYIOIIHE COJCPKAaHUIO O0ydeHus, o0y-
YaroIIKe MPOTPAMMBI 10 TIPEMETY

1

JKpaHHO-3BYKOBbIe mocooust (100%)

1.ITepconanbHbIil KOMIIBIOTEp — pabodee MecTo
YUYUTENSA, COCTAB:

CucremMHbIN 010K

Monwutop

Mbi1b

NHTepakTuBHAs 10CKa

MylbTUMEIUIHBIN IPOESKTOP

Kononku

s

s

Y4eOHO-TIpaKTH4YeCKOoe 000py/10BaHHE

(100%)

1. MUKpOCKOTIbI

10

10

2. Habop wmukpomnpenapatoB(pacTUTEIbHBIX TKaHEH U
OpraHoB )
a) PaCTHTENBHBIX TKaHEH U OPTaHOB
0) 'xuBOTHBIX TKaHel (YUemoBek)
B) 110 001IIei OMOJIOruU

1 koMILIEKT

1 koMILIEKT

3. Jlyna 10 10
4, Ckasprienn 10 10
5.  IIpobupka 10 10
6. IlpeameTHOE CTEKIIO 10 10




7 [Munmer 10 10

8. I'epbapuii oTe10B pacTeHU (KOJIEKIIHS) 1 1

9 MyJsiku TUIOJOB KYJIbTYPHBIX PACTEHHM 1 komtekms | 1 xosekuus
10. Ckenetbl HO3BOHOYHBIX KHUBOTHBIX 2 2

11. Ckener 4eylOBEKa HA MOJACTABKE 1 1

12.  HaGop mopeneii o CTPOSHHIO TO3BOHOYHBIX KH-
BOTHBIX

1 xOoMIUIEKT

1 xoMIUIEKT

13. HaGop moneneii mo cTpoeHnt0 0E€CIIO3BOHOYHBIX 1 1
KUBOTHBIX
14. BnaxxHble penapaThl, WLTIOCTPUPYIONINE BHYT- 1 KOMIUTEKT 1 KOMIUTEKT

PCHHC CTPOCHUC ITO3BOHOYHLIX

15. Bnaxusle npenapatsl, WUTFOCTPUPYIOIINE BHYT-
PEHHE CTPOCHHE TO3BOHOYHBIX

1 xoMIUIEKT

1 xoMIUIEKT

16. HabGop mopeneil opraHoB uegoBeKa 1 1
17. Topc yenoseka (pazbopHasi MOJIETb) 1 1
18. HabGop Myispkel, HILTIOCTPUPYIOMUN pe3yabTaT 1uc- 1 1

KYCCTBEHHOT'O 0TOOpa

19. Mopgenu anmiMKanuii mo oomnei OnoIorum

1 KoMIUIEKT

1 KOMILUIEKT




