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IHOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpaMMsbl 1o OUOJIOTHH TEOPETUUECKYI0 OCHOBY JJISl OTIpEAeSICHUs TIOIX0/I0B
K (opMmupoBaHHIO coiepxaHHus ydeOHoro mnpenMera «buonorus» cocraBuiIM: KOHLENTYyajbHbIE
nosioxkeHnss @I'OC COO o B3aMMOOOYCIIOBIEHHOCTH LIENEH, COAEPIKAHUS, PE3YIbTATOB O0yUeHUs U
TpeOOBaHUI K YpPOBHIO TOATOTOBKM BBITYCKHHKOB, IOJIOKEHHS 00 OOIMX LENAX M MPUHIMIAX,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHHE CUCTEMBbI CpefHero obuero oopasoanus B Poccuiickoi
@enepannu, a TaKkKe MOJOKEHUS 0 creruduke Onoioruu, e€ 3HaUeHUU B MO3HAHUU JKUBOM MPUPOJIBI
U 00ECleYeHUH CYIIECTBOBAaHUS uyesoBeueckoro oOmiectBa. COrjacHO Ha3BaHHBIM MOJIOXKCHHUSM,
OTpeJIeJIeHbl OCHOBHBIE (DYHKITUH MPOTPAMMBI 10 OUOJIOTUH U €€ CTPYKTYpa.

[IporpamMma mo Ouonoruu Aa€T MpeAcTaBlIeHHE O LEsAX, 00 olmieil crpateruu oOydeHws,
BOCIIUTAHMSI U Pa3BUTHUSL OOy4aroUIMXcs CpelcTBaMu ydeOHoro mpenmera «buonorus», onpexaenser
00s13aTeNbHOE TMPEIMETHOE COJEpIKAaHUE, €ro CTPYKTYpY, pacmpeiesieHHe IO pasfeliaM U TeMa,
PEKOMEHIYeMYIO TIOCIIEJOBATEIbHOCTD U3YUEHHs YU€OHOTO MaTepuaa ¢ y46TOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKM 00pa30BaTENbHOTO TMIPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00y4aroIuXxcs.

B mporpamme 1o OHMOIOTHHM TaK)Xe YUYHUTHIBAIOTCS TPEOOBaHMS K IJIAHUPYEMBIM JTMYHOCTHBIM,
METaNpeIMETHBIM W TPEIMETHBIM pe3yibTaraM oOydeHus B (OPMHUPOBAHMM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEILHOMN 1eATeIbHOCTH/yueOHBIX IeHCTBUI 00yUYaIOIIUXCSI 10 OCBOSHUIO COJIEPKaHUs
Ouooruueckoro oOpazoBaHusl.

B mporpamme mo Owmomormm (10-11 kmaccel, 0a30BBIi ypOBEHB) pEaTM30BaH MPHUHIUI
MIPEEMCTBEHHOCTH B M3Y4YE€HUHU OMOJIOTrHH, Onarojaps 4ueMy B HEH MPOCMATPUBAECTCS HAIPaBICHHOCTh
Ha pa3BUTHE 3HAHW, CBS3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PECHHUS,
LIEHHOCTHBIX OPHUEHTALUH JMYHOCTH, HKOJOTHMUYECKOTO MBIIIJIEHUs, MPEICTaBICHUH O 3710pOBOM
o0Opase XKM3HU M OEpeKHBIM OTHOIIEHHEM K OKpYyXKaromied mpupogaHoit cpene. [losromy Hapsay c
M3ydeHHeM 00IeOnOIOTHIECKUX TEOPUH, a TaK)Ke 3HAHUH O CTPOSHHUH JKUBBIX CHCTEM Pa3HOTO paHra
U CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HHUX IPOLECCOB B IMporpamMme MO OHMOJIOTHU YAEIEHO
BHUMaHME HMCIIOJIb30BAaHUIO MOJYYEHHBIX 3HAHUH B IMOBCEIHEBHON JKU3HU JUISl PELICHUS MPUKIAIHBIX
3aja4, B TOM YUCIIe: TPOPIIAKTUKN HACITIEICTBEHHBIX 3a00JIEBaHUI YeJI0BEKA, MEIMKO-TEHETHYECKOTO
KOHCYJIbTUPOBAHMsI, OOOCHOBaHHS JKOJOTMYECKH IEIeCOO0pa3HOT0 TOBENEHHUS B OKpYXarolien
NPUPOJHON cpelle, aHalu3a BIUSHUS XO3SMCTBEHHOH [EsATEIbHOCTH YEIOBEKAa Ha COCTOSHHUE
IPUPOJHBIX M HMCKYCCTBEHHBIX JKOCHUCTEM. YCHUJIEHHE BHUMAHHUS K NPUKIAJHOW HaNpaBIEHHOCTH
ydueOHOrOo mpenmera «buoJOTHA» TPOIUKTOBAHO HEOOXOIUMOCTHIO OOECIEYEHUsT YCIOBHM A
pemieHusl OMHOM W3 aKTYaJIbHBIX 3a7ad IIKOJBHOTO OHOJOTHYECKOTo 00pa3oBaHUs, KOTOpas
npeanonaraer (GpOpMHpPOBaHUE Yy OOYyYalOIUXCA CIIOCOOHOCTH aJalTHPOBAThCS K H3MEHEHUSM
JMHAMUYHO Pa3BUBAIOIIETOCs COBPEMEHHOTO MUPA.

bruomornss Ha ypoBHe cpemHero ooOmero oOpa3oBaHHsS 3aHWMaeT BaxkHoe wmecto. OHa
obecrieunBaeT popMUpoOBaHUE y 00YUAIOIIUXCS MPEACTABICHUN 0 HAYYHOW KapTHHE MUPA, PACITUPSIET
1 00001aeT 3HaHUs O )KUBOM MpHpoJe, €€ OTINUYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpraHU3allMy U
HBOJIIOIUM, CO3Ma€T YCIOBHMsS JJs: TO3HAHUS 3aKOHOB JKMBOM MpHUPOAbI, (OPMHUPOBAHUS
(GYHKIIMOHATIBLHON IPaMOTHOCTH, HABBIKOB 3/I0POBOTO U 0€30MacHOro o0pasa JKU3HHU, SIKOJIOTHYECKOTO
MBIIUIEHHS], IEHHOCTHOTO OTHOIICHUS K )KHUBOW MIPUPOJIC U YEITOBEKY.

Bonbiioe 3HaueHne OMONOTHS MMEET TaKXKe JJIsl PEeUICHUS BOCIHUTATENbHBIX M Pa3BUBAIOIINX
3aad  cpeAaHero oOmiero o0pa3oBaHuWs, COLMATM3alMK oOydarouuxcs. M3ydenue Ouosoruu
obecrieynBaeT ycnoBHS JUII  (OPMHMPOBAHUS  WHTEIUICKTYaJbHBIX, KOMMYHUKAIMOHHBIX U
MH(OPMALIMOHHBIX HABBIKOB, 3CTETHMUYECKON KYJIbTYPBHI, CIIOCOOCTBYET HHTErpaluu OHWOJIOTHYECKUX
3HAHUW C TPEACTAaBICHUSMHU M3 JPYrMX Yy4eOHBIX MpPEIMETOB, B YAaCTHOCTH, (U3HKH, XUMHH U
reorpaduu. Ha3BaHHbIE MMOJIOKEHUS O MPEIHA3HAYEHUN Y4eOHOro mnpeamMera «bHoIorusy coCTaBUIN
OCHOBY JUIsl ONpEeAETeHUS TMOJAXOA0B K OTOOpY U CTPYKTYPUPOBAHHIO €ro COJICpIKaHMA,
MPEJICTaBICHHOI0 B IpOrpaMMme Mo OMOJIOTHH.



Ot60op coxepkanust yueOHOTOo Tipeamera «buosorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUN KYJIbTYPOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUM C KOTOPHIM OOYyYalOLIUECs TOJIKHBI
OCBOUTH 3HAHMS M YMEHHUA, 3HauMMble A (opMHpoBaHUS O0OIIEH KyIbTYpbl, ONpEAeNsolne
aJIeKBaTHOE TIOBEJCHME 4YEIIOBEKAa B OKpYXKAIOMIeW TNPUPOJHOM cpeae, BOCTpeOOBaHHBIE B
MMOBCETHEBHON JKM3HM U TPAKTHYECKOH mesrenbHocTH. Ocoboe MecTo B 3TOH CHCTEME 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJepKaHUs, KOTOPbIE CIy>KaT OCHOBOM 17151 () OPMUPOBAHUS MPEACTABICHUN O
COBPEMEHHOM E€CTECTBEHHO-HAyYHOW KapTHUHE MHpa M IEHHOCTHBIX OPHEHTAlUSAX JHMYHOCTH,
CHOCOOCTBYIONINX T'YMaHU3AIUN OMOJIOTHIECKOro 00pa3oBaHMUsI.

CTpyKTypHpOBaHHE COJACpKaHUS y4yeOHOrO MaTepuajla B HOporpaMMme IO OHOJOTHH
OCYILIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHUI 00 OTIIMYUTENBHBIX OCOOEHHOCTSAX KUBOU
MIPUPOJBI, O €€ YPOBHEBOI OpraHU3aIMH 1 3BOJIOLUUU. B COOTBETCTBUMU € 3TUM B CTPYKTYpE Y4eOHOTO
npeamera «buONOTH» BBIACICHBI CIEAYIONIUE COJACpXKaTelbHble JHUHUU: «bBHOJOrMs Kak Hayka.
Metoapl HayuyHOro mo3HaHUs», «Kiletka kak Owonormdeckas cucremay, «OpraHusm Kak
Ouonoruueckas cucreMay, «CucremMa U MHOTOoOpa3ue OpraHHYECKOro MHUpay, «IBOJIOLHMS >KUBON
MPUPOABD), «IKOCUCTEMBI U MIPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp w3ywenuss ydeOHOrO mpenmera «buonmorus» Ha 0a30BOM YpOBHE — OBJIAJCHUE
00y4aroIUMUCs 3HAHUSIMA O CTPYKTYPHO-(PYHKIIMOHAJIBHON OpTraHU3allH >KUBBIX CHCTEM DPa3HOTO
paHra u npuoOpeTeHne YMEHHI HCIOIb30BaTh ATH 3HAHUS AJI1 TPAMOTHBIX JACHCTBHI B OTHOIICHUU
00BEKTOB JKUBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTwkeHne nenu wu3ydeHus ydeOHoro mnpeamera «buomorus» Ha 0a30BOM  ypOBHE
o0ecrieYnBaeTCs pelIeHUEeM CIeTYIONUX 3a/au:

OCBOEHHE OOYYAIOIIMMHCS CUCTEMbl 3HAHUH O OMOIIOTMYECKUX TEOPHUSX, YUEHHSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIIOTe3aX, MPaBHUIIaxX, CIYXKaIIUX OCHOBOW Uit (popMHUpOBaHUS MPEACTABICHUN O
€CTeCTBEHHO-HAYYHOW KapTHHE MHpPa, O METOJaX HAyYHOTO IMO3HAHWs, CTPOCHUH, MHOT000pasnu U
0COOEHHOCTSIX KHMBBIX CHUCTEM pAa3HOTO YPOBHS OPraHW3allMH, BBIIAIONIMXCS OTKPBITHAX U
COBPEMEHHBIX HCCIEAOBAHUIX B OMOIOTHH;

dbopMupoBaHue y OOYYalOIIMUXCS TO3HABATEIbHBIX, WHTEJUIEKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH B MpoIlecce aHar3a JaHHBIX O IMYTSX Pa3BUTHS B OMOJIOTHH HAYYHBIX B3TJISIOB, UACH U
MOJIXO/I0B K U3YYCHHIO KUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3aIHH;

CTaHOBJICHHE y OOydJaromuxcsi oO0meld KyabTyphl, (YHKIIMOHATBHOW TPaMOTHOCTH, Pa3BUTHE
YMEHUI OOBSICHSITh M OILEHUBATH SIBICHUS OKPY)KAIOIIETO MHpa XUBOW MPUPOJBI Ha OCHOBAHUU
3HAHWH U OTIBITA, TIOJYYEHHBIX MTPH N3YUYECHUH OMOJIOTHH;

dbopmMHpoBaHKE y 00YJAOIINXCS YMEHUH WILTIOCTPUPOBATHh 3HAUECHHE OMOJIOTHYECKUX 3HAHUH B
MPAKTUYECKONW JEATENIbHOCTH YEJIOBEKa, PAa3BUTHH COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTHHA U
arpoOMOTEXHOJIOTHiA;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOXKHOCTH IIO3HAHHS YEIOBEKOM JKHBOH TPUPOIHI,
HEOOXOMMOCTH OEpEeKHOTO OTHONICHUS K HEH, COONIOJCHUS STHYECKUX HOPM MpPHU TMPOBEACHUH
OMOJIOTMYECKUX MCCIIEIOBAHUM;

OCO3HaHME IIEHHOCTH OWOJIOTMYECKUX 3HAHUM U1 TIOBBIIICHHS YPOBHS HKOJOTHYECKOM
KYJIBTYpPBI, U151 POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

MPUMEHEHHE TPHOOPETEHHBIX 3HAHWM W YMEHWA B TIOBCEAHEBHOW JKM3HU JUIA OICHKH
MOCTIE/ICTBUM CBOEH NIEeATENTbHOCTH MO0 OTHOILICHHIO K OKpYXarolei cpene, COOCTBEHHOMY 370POBBIO,
000CHOBaHUE U cOOMIOIEHUE Mep MPOPUITAKTUKY 3a00I€BaHUH.

B cucreme cpemgnero oOmiero obGpaszoBanus «buomorusi», mzydaemass Ha 0a30BOM YpPOBHE,
ABIIAETCS O0S3aTeabHBIM Yy4YeOHBIM MPEIMETOM, BXOJSIIMM B COCTaB MpeaMeTHOW oOljacTtu
«EcTecTBeHHO-HAYyYHBIC TTPEIMETHD.

Jnst u3ydeHus OMoiorud Ha 6a30BOM YPOBHE CpelHEro oOmero odpa3zoBaHus OTBOAUTCS 68
gacoB: B 10 knmacce — 34 gaca (1 gac B Henenio), B 11 kmacce — 34 gyaca (1 yac B Hezenio).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHH C OOLIECTBEHHBIMU, TEXHUYECKUMU U IPYTUMH €CTECTBEHHBIMU
Haykamu, (ritocoduei, 3TUKON, 3CTETHKONM W mpaBoM. Ponp Omosormu B (OPMHPOBAHMHM COBPEMEHHOM
HaY4YHOH KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HAYK.

MeToapl TO3HAHUS JKMBOW TPUPOABI (HAOMIOJACHHE, OSKCIIEPUMEHT, OINHWCaHHe, H3MEpeHHe,
KJaccuukanus, MOJASITMPOBAHNUE, CTATUCTHYECKAs 00padOTKa JaHHBIX ).

JdemoncTpanum:

IToptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon nu ®@. Kpuxk.

Tabmuubl 1 cxembl: «MeTObI TO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktuueckas padora Ne 1. «Vcmonb30BaHHE Pa3IUYHBIX METOJOB NPU H3YYECHUH OMOJOTHYECKHX
00BEKTOB.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3AIUSA.

Kupble cuctembl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHus Ouonoruu. OTiHYME >KUBBIX CHUCTEM OT
HEOPraHUYECKOW MPUPOIBL.

CpolicTBa OumocucreM M HX pa3zHOOOpa3ue. YPOBHM OpraHu3allii OHWOCHUCTEM: MOJEKYJISPHBIN,
KJIETOYHBIN, TKAHEBBIM, OPraHU3MEHHbIN, MOMYISIUOHHO-BUIOBON, SKOCUCTEMHBIN (OMOTreOoleHOTHYECKHUIT),
O61oChepHBIH.

Jdemoncrpanuu:

Tabmuie! u cxeMbl: «OCHOBHBIE IPU3HAKY )KU3HU», «YPOBHU OpraHU3aLUU )KUBON IPUPOJIBI».

O6opynoBanue: moaens mosekyinsl JJTHK.

Tema 3. XumMu4ecKHii cOCTaB U CTPOCHHE KJICTKH.

XUMUYECKUN COCTaB KJIETKH. XMUMHUYECKHE 3JIEMEHTBI: MaKpOJJIEMEHTBl, MUKPO3JIEeMEHThl. Bona u
MUHEpPAJIbHBIE BELIECTBA.

@YHKIMH BOJbI U MUHEPAIbHBIX BEIeCTB B KieTke. [lognep:xanne ocMoTudeckoro oanaxca.

benxu. CoctaB u cTpoeHue 0enkoB. AMMHOKHUCIIOTBI — MOHOMEpHI OenkoB. He3ameHnMble 1 3aMeHuMBbIe
AMHHOKHUCIIOTHl. AMHHOKHMCIOTHBI COCTaB. YPOBHU CTPYKTYphl O€NKOBOW MOJEKYyabl (TIepBUYHA,
BTOpPHYHAs, TPETUYHAs M 4YEeTBEPTHUYHAs CTPYKTypa). XHMMHUYEecKHe CBoiicTBa OenkoB. buonormueckue
GyHKIIMN OEIKOB.

®epMeHTHl — Ouosiornyeckue kartanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIN LIEHTp, CyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunbl. OTiinuus GepMEeHTOB OT HEOPTaHMUECKUX KaTalu3aToOpOB.

VYrneBoasl: MOHOCaxapusl (TIH0K03a, pubo3a U Je30kcuprbdo3a), aucaxapuabl (caxaposa, JaKTo3a) U
noyimcaxapuasl (Kpaxmai, TIIMKOTEH, 1eUTI003a). bruonornueckune QyHKITMN yriaeBOI0OB.

Jlununer:  Tpurmunepunsl, Qgochonunuael, crepouabl. [uapodunbHO-TUAPOPOOHBIE  CBOICTBA.
Buonornueckue ¢pynkuun munuaoB. CpaBHEHHE YTIIEBOIOB, OSIKOB U JIUMHU/I0B KAK HCTOYHUKOB SHEPTUU.

Hyxneunossie kucnorsl: JIHK u PHK. Hykneornasl — MOHOMEpBI HYKIEMHOBBIX KHCI0T. CTpoeHue u
dbyakuun JJTHK. Ctpoenne n pynkuuu PHK. Bugst PHK. AT®: ctpoenue u hyHkmmm.

[Muronoruss — Hayka o kjeTke. KiierouHass Teopus — mpuMep B3aUMOJACUCTBHS UAcH U (HaKTOB B
Hay4YHOM I[TO3HAHUU. MeTOo/1bl U3yUEHUS KIETKH.

Knerka kak menoctHast skuBasi cuctema. OOIIne MpU3HAKK KJIETOK: 3aMKHYTas HapyxKHas MeMmOpaHa,
mostekyibl JIHK kak renerndeckuit anmapar, cucreMa CuHTe3a Oerka.

Tunsl KJIETOK: dyKapuoTHYecKas M mpokapuotuyeckas. OcoOEHHOCTH CTPOCHHUS MPOKAPUOTHYECKON
kiaetku. Kietounas crenka Oaktepuil. CrpoeHue dsyKapuoTHyeckod KieTKH. OCHOBHBIE OTIMYUS
PacTUTENbHOM, )KUBOTHOM U TPUOHOM KIIETKH.



[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, MNIMKOKAINKC, UX (QyHKuuuU. IlnazmaTruueckas
meMmOpaHa, e€¢ cBoiictBa U QyHkuuu. L{uTomnasma u e€ opranouasl. OqHOMEMOpaHHBIE OPTAHOUIBI KICTKH:
OIIC, anmapar ['onbmxu, nau3ocomsbl. IlomyaBTOHOMHBIE OpPraHoMbl KJIETKH: MUTOXOHJIPUM, IUIACTUIBI.
[TpoucxoxxaeHne MUTOXOHAPUH U Tu1acTul. Buabl mnactua. HememOpaHHble OpraHONIbl KIETKH: pUOOCOMBI,
KJICTOYHBIN LIEHTP, LCHTPUOJIU, PECHUYKH, KI'YTUKUA. DyHKINN OpPraHOUIOB KIETKU. BrirtoueHus.

SAnpo — perynaropHsiid neHTp kieTku. CTpoeHue sjpa: saepHas o00J04YKa, KapuoIuia3Ma, XpOMaTHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHcIIOpT BElIECTB B KIIETKE.

JdemoncTpanum:

[optpetsl: A. Jlesenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos, [x. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.

Huarpammsl: «PacnpenesneHne XMMHMUYECKHX 3JEMEHTOB B HEXHUBOW Ipupozae», «PacmpenencHue
XUMHUUYECKHX DJIEMEHTOB B JKUBOH IPUPOIE.

Tabmuubr u cxemsl: «llepuogmueckas TabiuIa XUMHUYECKUX JJIEMEHTOBY», «CTPOECHHE MOJIEKYIIBI
BOnbI», «buocuHTe3 Oenkay, «CTpoeHme Molekynasl Oenka», «CtpoeHue ¢epmenTay, «HykiaenHoBbe
kucnotel. JIHK», «Crpoenune Mosekynst AT®», «CtpoeHHe 3yKapuOTHUECKOM KieTKn», «CTpoeHune
KUBOTHOM KIIETKW», «CTpOCHHME pacCTUTEIbHOM KIETKH», «CTpoeHHue NPOKAPUOTUYECKON KIIETKU,
«CTpoeHue siipa KIeTKI», «YTIeBOAb», «JIMIuab».

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYAOBaHHE JUIsl MPOBEIACHUS HAOIIOICHUA, U3MEpPEHUH,
9KCHEPUMEHTOB, MUKPOIIPENapaThl paCTUTENbHBIX, dKUBOTHBIX U OAKTEPUATIBHBIX KIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabora Ne 1. «M3ydyeHue KaTaJUTUYECKOW AaKTHBHOCTH (EPMEHTOB (HAa INpumepe
aMUJIa3bl WM KaTajiasbl)».

JlaGopatopHast pabota Ne 2. «M3yueHue CTpOEHHs KJIETOK PACTEHUH, *KMBOTHBIX M OakTepuil mon
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U UX OMHCAHUEN.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.

O6men BemiecTB, wWiM MeTaboau3M. AccUMMIALMS (IJJaCTUYECKUH OOMEH) M JUCCUMMIIALUSA
(oHepreTnyeckuii 0OMEH) — JIB€ CTOPOHBI €IMHOrO Ipoliecca Merabosnn3ma. Poilb 3aKOHOB COXpaHEHUs
BEILIECTB M YHEPIUH B IOHUMAHUU META00IN3MA.

Tunsl oOMeHa BemniecTB: aBTOTPOGHBIM U rerepoTpodHbid. Poib (pepmMeHTOB B 0OMEHE BEIIECTB U
IPEBpAIEHUH SHEPTUH B KJIETKE.

®otocunTe3. CBetoBas M TeMHOBas ¢a3bl QorocuHTe3a. Peakuun ¢orocuntesa. DpdekTuBHOCTH
dorocunTe3a. 3HaueHue (HoTOCHHTE3a Ui KHU3HM Ha 3emie. BiusHue ycnmoBuii cpeisl Ha (OTOCHHTE3 U
CIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHHTe3. XeMOCHUHTE3UPYIOIINe OaKTepun. 3HaUeHUE XEMOCHHTE3a [UIsl )KU3HU Ha 3emJle.

DOHepreTuyecknii 0OOMeH B KileTKe. PacienieHre BelecTB, BbICJICHUE U aKKYMYJIUPOBaHUE SHEPTHU B
KJIeTKe. DTarbl SHepreTuueckoro oomena. I'nukonus. bpoxxenue u ero Buisl. KucinopoaHoe okucienue, mim
KJeToyHoe Abixanue. OxkucnutenbHoe GochopunupoBanue. IG(HEeKTUBHOCTh IHEPTETUYECKOT0 OOMEHa.

Peakuun wmatpuuHoro cunresza. ['enetnudeckas uHbopmanus u JHK. Peanuzauus renermueckoit
uHpoOpMalUu B KIeTKe. ['eHeTndyeckuil Koj M ero cBoicTBa. TpaHckpunuus — MaTpudHblii cuHte3 PHK.
Tpancnsmuss — OuocuHTe3 Oenka. Otanbl TpaHcisanuu. KoauwpoBanue amuHOKHCHIOT. Poibs pubocom B
OuocuHTe3€e OenKa.

Heknerounsie ¢opmbl ku3Hu — BHUpPYCHL. Mcropust otkpeitus BupycoB (/[ M. HBanoBCkwuii).
OCOOEHHOCTH CTPOEHUSI M KM3HEHHOTO LUKJIa BUpYcoB. bakrepuodaru. bonesHu pacreHuii, )KMBOTHBIX U
YeloBeKa, BbI3bIBaeMble BuUpycamu. Bupyc mmmynozedunmrta yenoeka (BUY) — BozGyaurens CIIM/la.
OOpatHass TpaHCKpuIIMs, peBepraza M uHTerpasza. [IpodunakTuka pacnpocTpaHeHUs BHPYCHBIX
3a00s1eBaHU.

JdemoncTpanum:

optpets: H. K. Konpuos, /1. . UBanosckuii, K. A. Tumupsizes.



Tabmumpl u cxembl: «Tunel muTaHus», «Metabomuzmy», «MHUTOXOHAPHUSIY, « IHEPTETHUCCKUI OOMEHY,
«Xaoporutacty, «@ortocuntesn, «Crtpoernne JHK», «Ctpoenune u ¢yHKIMOHUpOBaHHE TeHay, «CuHTE3
Oenkay», «l'eHermueckuil kom», «Bupycw», «bakrepuodarun», «CTpoeHHME M >KU3HEHHBIH IMKII BUpYyca
CII1/a, 6axtepuodaray, «Permmukamus JTHK».

O6GopynoBanue: moxaenu-antuimkanuu «Yapoenue JIHK wu Tpanckpunmus», «buocuHTe3 Oenkay,
«CTpoeHue KIeTKn», Mojaenb cTpykTypsl JJHK.

Tema S. Pa3MHoOkeHHe M HHAMBUIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii UK, WK KU3HEHHBIN UK kieTkd. MHtepdaza u murtos. [Ipoueccel, npoTekaroniie B
uHTepdaze. Permukanms — peakuust marpuddoro cuure3a JIHK. Ctpoenne xpomMocoMm. XpOMOCOMHBIN HabOp
— Kapuotun. JIMIIOMAHBIA U TalIOWJHBIH XpPOMOCOMHBIE HA0OpBl. XpoMmaTusl. L{uTomornueckue OCHOBBI
Pa3MHOKEHUS U UHIUBUIYATILHOTO Pa3BUTHS OPTaHU3MOB.

Henenune knerku — muto3. Cragum muto3a. IIponeccel, mpoucxoAsiye Ha pa3HbIX CTAAUSAX MHUTO3A.
buonornueckuii cMbICII MUTO3A.

[Iporpammupyemas rudesnpb KJIETKU — alloNnTo3.

@opMBbI pa3MHOKEHHUSI OPTraHU3MOB: Oecronoe W 1mosioBoe. Buapl 0ecronoro pa3MHOXKEHHUS: JIEICHUE
HA/JBOE, IMIOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHHE, BETETATMBHOE pa3MHOXKEHUE.
HcKkyccTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €r0 3HAUEHHE JIJIs1 CEIEKLIUH.

[TonmoBoe pa3MHOXKEHHE, €TO OTIANYHUS OT OECIOI0TO.

Meiio3. Cranuu meiosa. Ilporecchl, mpoucxomsiiue Ha cTaausx meiosa. [loBeneHne XxpoMocom B
Mmenoze. Kpoccunrosep. buonornueckuii cMbIci ¥ 3HaYEHUE MEH03a.

["amerorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10JIOBBIE JKeIe3bl: CEMEHHUKHU U
auaHuKu. OOpa3oBaHue U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CrepMaTo30u/l, SHIIEKIeTKa) — CliepMaToreHes
u oBoreHe3. OCOOEHHOCTH CTPOEHHUS AULEKIETOK U criepMaro3ouoB. OmnonoTBopenue. [lapreHorenes.

WnnuBuayansHoe pa3BuTue (OHTOreHe3). OMOpUOHaiIbHOE pa3BUTHE (3MOpHOreHe3). Tarbl
SMOpPHUOHAIBHOTO Pa3BUTHSA Yy TO3BOHOYHBIX JKUBOTHBIX: JIpOOJIGHWE, TacTpPyNslHs, OPTaHOTEHE3.
[TocTamOpuoHanbHOE pa3BuTHE. THUIBI TOCTAMOPHOHAIBHOTO Pa3BUTHA: MPSIMOE, HENMPSAMOE (JTMUYMHOUYHOE).
Bnustnue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE YPOJICTBA.

Poct u pa3zsutue pactenuii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTaNH Pa3BUTHSL.

Jdemoncrpanuu:

Tabmuupl 1 cxembl: «DOpPMBI pa3MHOKEHHUST OPTaHU3MOBY, «J|BOHHOE OTUIOOTBOPEHUE Y IIBETKOBBIX
pactenuii», «BereraTuBHOE pa3MHOXEHUE pacTEeHUI», «JleneHne KieTku OakTepuit», «CTpoeHne MOJIOBIX
KJIETOK», «CTpoeHue xpoMocoMbl», «Knerounsiit ukmy, «Pemmukanus JHK», «Mutoz», «Meio3y, «IIpsmoe
U HEMpsIMOE pa3BUTHUEY, «['aMeToreHe3 y MIEKONUTAIONIUX U YeT0BeKa», «OCHOBHBIE CTAIUU OHTOT'CHE3A.

OO6opynoBaHue: MHUKPOCKOT, MUKporpenaparsl «CrepMaTo30uibl MICKOIHUTAIOMIETOY, «SIiekieTka
Mmilekonuraronero», «KapuokuHes B KJeTKax KOpeLIKa JyKa», MarHUTHas MoJeNb-antuiukaius «Jlenenue
KkIeTkny», Mmoaens JJHK, Moxens meTadazHoit XpoMOCOMBI.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopaTtopuast pabora Ne 3. «HaOmroneHue MUTO3a B KJIETKAaX KOHYHMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenaparax».

JlaboparopHas pabota Ne 4. «M3y4ueHune cTpOCHUs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpOMpenaparax.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Vcropus pa3BUTHS TeHETHKU. Pollb LIUTONOTMHM U SMOPHUOJIOTHH B
CTaHOBJICHUH T'€HETHKHU. BKiiag poccuiickux u 3apy0eKHbBIX YUEHBIX B pa3BUTHE T€HETUKHU. MeTOIbl TeHETUKHU
(TUOPUIONOTUYECKUH, IIUTOTCHETUICCKUI, MOJICKYISIpHO-TeHeTUYeCKUii). OCHOBHBIE T€HETUYECKIE TIOHSATHS.
I'eneTnyeckas CHMBOJIMKA, UCTIOIb3YEMasi B CXEMaxX CKpPEUIUBaHUMN.

3aKOHOMEPHOCTH HAClIeJOBaHUS TPHU3HAKOB, YycTaHoBleHHble [. Mennenem. MoHoruGpumHoe
CKpelllMBaHMue. 3aKOH eIuHO-00pa3usi TMOpUIOB NEpBOro mokojeHus. llpaBuino aoMuHUpOBaHUA. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctorel ramer. [1oiHOE M HENMOJIHOE JOMUHUPOBAHHUE.



JurubpunHoe ckpermuBaHue. 3aKOH HE3aBHCHUMOIO HacieloBaHUs Npu3HakoB. llurorenermueckue
OCHOBBI JUTHOPHIHOTO CKpEUIMBaHUA. AHATU3UPYIOIIEe CKpemuBaHue. Vcnoiap30BaHue aHATM3UPYIOIIETO
CKPELIMBAHUA JJIS OIIpEeSICHHs TeHOTHIIa 0CO0u.

CuemnnenHoe HacnenoBaHue npusHakoB. Pabota T. Moprana no cuenjeHHOMY HacjeIOBaHUIO IE€HOB.
Hapyiienue cuenienus reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHasl TEOpUS HACJIECTBEHHOCTH. | eHeTHUecKre KapThl.

l'eneruka mnoma. XpoMOCOMHOE oOmpefelieHue 1oja. AyTocOMbl U IOJOBBIE  XPOMOCOMBI.
['oMorameTHsbI€ U reTeporaMeTHble Opranu3Mel. HaciienoBanve npru3HaKkoB, CLHEIVIEHHBIX C TIOJIOM.

N3meHunBOCTh. Buabl HM3MEHUMBOCTU: HEHACIEACTBEHHAss M HacieACTBEHHas. Poib cpeabl B
HEHACJIEICTBEHHOM H3MEHYMBOCTH. XapaKTepUCTHKA MOAM(PUKALMOHHOW H3MEHYMBOCTH. BapuanuoHHBIH
psn u BapuanuoHHast Kpuas. Hopma peakuuu npusHaka. KosinuecTBEeHHbIE U KAUECTBEHHbIE IPU3HAKU U UX
HOpMa peakuuu. CBolicTBa MOIU(MUKAIIMOHHOW N3MEHUYHUBOCTH.

HacnencrBennasi, wiaM TreHOTHNHMYECKas, W3MEHUMBOCTb. KoMOWHATHMBHAS WM3MEHUMBOCTH. Meio3 u
MI0JIOBOH TIpOIIecC — OCHOBAa KOMOWHATHBHON M3MEHYMBOCTUA. MyTaloHHasi M3MEHUYMBOCTh. Kitaccudukanms
MyTalUii: TEHHbIE, XPOMOCOMHbBIE, FTeHOMHbIE. YacToTa ¥ nIpUYuHbl MyTaluid. MyTtareHHble (pakTopbl. 3aKOH
TOMOJIOTUYECKHX PSAJOB B HacieIcTBeHHOU n3meHunBocTy H. 1. BaBuiosa.

BnesinepHas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'eneruka uenoseka. Kapuorun yenoBeka. OCHOBHbBIE METO/Ibl T€HETHKHU YEJIOBEKA: T€HEAIOrMUECKUil,
OJIM3HEIOBBIN,  LUTOTCHETUYECKUM, OMOXMMHUYECKUU,  MOJIEKYJIsipHO-TeHeThuueckuil.  CoBpeMEHHOE
ONpeJIeJICHUE TeHOTHUIIA: MOJHOIN€HOMHOE CEKBEHHPOBAHUE, F€HOTHUIIMPOBAHHME, B TOM YHUCJIE C IOMOIIbIO
[ML{P-ananu3a. HacnenctBeHHble 3a0oieBaHUsl yelloOBeKa: I'eHHble OO0Jie3HH, OOJE3HH C HacleACTBEHHOMN
IPEJIPACTIONOKEHHOCTBIO, XpPOMOCOMHBIE Oosie3HH. ComaThyeckue W reHepaTuBHble mMyTanuu. CTBOJIOBBIE
kjeTku. [IpuHmunsl 3710poBOoro o0Opa3a >KM3HM, TUArHOCTHKU, NMPO(UIAKTUKA M JIEUYEHUS TeHETUUYECKUX
Oone3Held.  MenuKO-TeHETUYECKOE  KOHCYJAbTHpPOBaHME.  3HAU€HHE  MEIUIMHCKOM  TEeHeTHMKH B
MPEIOTBPAIICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeoBeKa.

JdemoncTpanum:

[Moptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-Pecorckuii, H.
. BaBuiios.

Tabmumpel U cxembl: «MOHOTHOPUIHOE CKpEIIMBAHME U €r0 IUTOTEHETHYeCKas OCHOBay», «3aKoH
pacIlEeyIeHUs] ¥ €ro LUTOreHEeTHYeCKass OCHOBa», «3aKOH YUCTOTHI TaMeT», «JIUruOpuaHOe CKpELMBaHUE,
«lluTomornueckre OCHOBBI JUTHOPUIHOTO CKpEIIMBaHU Y, «Meio3y, «B3anMoaeicTBIe alieIbHBIX TEHOBY,
«'eHeTnyeckre KapThl pPACTEHHI, >KUBOTHBIX U ueJoBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH
HaCJIEJI0BAaHMS, CIETUICHHOTO € MOoJoM», «KapuoTumbl yenoBeka U >KUBOTHBIX», «BUAbl M3MEHUMBOCTHY,
«MoaudukanmonHas u3MeHYMBOCTh», «HacnenoBanue pesyc-pakropa», «['eHeTHka Trpynm KpOBU»,
«MyTaloHHas U3MEHYUBOCTH.

Ob6opynoBanue: MOJIENN-aNIINKALUN «MoHorubpuanoe CKpEIIUBaHUE, «Henonnoe
JOMHUHHUPOBaHUE», «/urubpuanoe ckpemmBaHue», «IlepekpécT XpoMocomM», MHUKPOCKON U MHUKpOIpenapaT
«/Ipo3odunay» (Hopma, MmyTanuu (GOpMBI KPBIIILEB U OKPACKH Tela), repoapuid «I"0pox MOCEBHOM.

JlaGopaTopHble U NpakTH4YecKre padoThbi:

JlaGopatopHas pabora Ne 5. «M3ydeHue pe3ynbTaToB MOHOTHOPUIHOTO U TUTUOPUIHOTO CKpPEIIUBAHUS
y Ip030(HUITBI Ha TOTOBBIX MHKPOIIPETapaTaxy.

Jlabopatopnas pabora Ne 6. «M3yueHne MOIAM(PUKANMMOHHON HM3MEHUYMBOCTH, IIOCTPOCHHE
BAPUAIIMOHHOIO PAJIa U BApUALMOHHOU KPUBOW.

JlaGoparopHas padota Ne 7. «AHanu3 MyTauuii y Apo30(uiisl Ha TOTOBBIX MUKpOIpenapaTax.

[Tpaktuueckas padora Ne 2. «CocTaBieHue 1 aHATN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesexkuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi KaKk HayKa M mpolnecc. 3apoKIeHUe celekiuu u gomectukanus. Yuenue H. 1. BaBuiosa o
HEHTpax MPOUCXOXKICHUSI U MHOT0OOpa3usl KyJAbTYypHBIX pacTeHHil. LIeHTpbl MpOMCXOKIEHUS TOMAIIHUX
*KUBOTHBIX. COpT, MOpoOa, IITaMM.



CoBpeMeHHBIE METOBI CeNeKIMH. MacCOBBIM M WHAWBUIYATbHBIH OTOOPHI B CEJICKIIMU PAacTCHUN W
KUBOTHbIX. OIllEHKa JKCTepbepa. bBIM3KOPOACTBEHHOE CKpelMBaHWE€ — HWHOpuAMHr. Yucrtas JIUHMSL.
CkpemMBanue 4YHCTHIX JMHHUHA. ['erepo3uc, wim rtuOpuaHas cuia. HepoacTBeHHOE CKpemMBaHuE —
ayropunuur. OtnanénHas rulOpuanmzanuss u e€ ycnexu. VCKyccTBeHHBI MyTareHe3 M IOJy4YeHHUE
MOJIMIUIOUAOB. JIOCTHKEHHS CeIEKIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

BuoTexHonorus kak orpacib IPOH3BOJCTBA. | €HHAs MHKEHEpHs. DTambl CO3AaHUS PEKOMOMHAHTHOMN
JHK wu TpaHcreHHsix opranu3moB. KiierouHas wunxkeHepus. Kiterounble KynabTypbl. MHKpPOKIOHAJIBHOE
pa3MHOXKeHHEe pacTeHuil. KiloHMpoBaHME BBICOKOIPOAYKTUBHBIX CEJIBCKOXO3SIICTBEHHBIX OpPraHU3MOB.
Okonorudeckue u studeckue mpoodinemsl. [MO — reneTndecku MOAUGUIIUPOBAHHBIE OPTaHU3MBI.

JemoncTpanuu:

IToptpersr: H. Y. BaBuinos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmuiel U cxembl: kapta «LleHTpBl MPOUCXOXKACHHUS U MHOTOOOpa3sl KyIbTYpPHBIX DPACTEHUI»,
«ITopoapl TOMAIIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX pacTeHHil», «Otnanéunas rudpunuzanusy», «PaboTsl
akagemuka M. @. HBanoBay, «llomumnonaus», «OO0bEeKTHl OnOTEXHONOTUNY», «KIileTOYHBIE KYIBTYpHI U
KJIOHUpOBaHUe», «KOHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJSKH IUIOJOB M KOPHEIUIOAOB JIUKHUX (DOPM M KYJIBTYpHBIX COPTOB PACTEHUH,
repOapuii «CenbCKOX03HCTBEHHBIC PACTEHUS Y.

JlabopaTopHble 1 NpakTHYeCKUE PadoThI:

Oxkckypeusi «OCHOBHbBIE METO/BI M JIOCTHIKEHUS CEJIEKIIMM PACTEHUN U KMBOTHBIX (HA CENEKIIMOHHYIO
CTaHIIMIO, IUJIEMEHHYI0 (epMy, COPTOMCIBITATENBHBIM YYacTOK, B TEIUIMYHOE XO3SIHCTBO, J1aOOpaTOPHIO
arpoOyHHMBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. DBosOIMOHHAS OHOJIOTHS.

[TpeanochlIKM BO3HUKHOBEHHS HBOJIOLMOHHONW TEOpUH. OBOJIONMOHHAS Teopus U €€ MecTo B
6uonoruu. BnusHue 5BOIIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CBuzerenbctBa 3Bomtonuu. [lameoHTosornyeckue: MOCIEAOBAaTENbHOCTh IOSIBICHUS BHUJOB B
NAJIEOHTOJIOTUYECKON JIeTONHCH, nepexoanbie Gopmbl. buoreorpaduueckue: cxoacTso U pasnuuue (ayH U
(J10p MaTepuKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJCTBA U Pa3Nuyuus SMOPHOHOB Pa3HBIX BUIOB MO3BOHOUYHBIX. CpaBHUTEIHHO-
aHaTOMHMYECKHE: TOMOJIOTMYHBIE, AaHaJOrMYHble, PYIUMEHTApHbIE OpraHbl, aTaBU3MbL. MOJEKyISpHO-
OMOXMMHUYECKHE: CXOJCTBO MEXaHHW3MOB HACIIEJCTBEHHOCTH M OCHOBHBIX META0OJIMUYECKUX TYTeH Yy BCeX
OpTaHU3MOB.

OpomonnonHas Teopusi Y. [apBuna. [Ipeanochiiku BOSHUKHOBEHMS JapBUHH3MA. J[BHXKYIIHE CHIIBI
9BOJIIOLIUH BUI0B 10 [lapBUHY (M30BITOYHOE pa3MHOXKEHUE MIPU OTPAaHUUYEHHOCTH PECypCoB, HeonpeaenEHHas
M3MEHYMBOCTb, O0pPH0A 3a CyIIeCTBOBaHUE, ECTECTBEHHBINH 0TOOD).

Cunrerudeckas Teopus 3Bomonuu (CTI) u e€ oCHOBHBIE TOJIOKEHUSI.

MuxposBostonust. [Tomynsus kak eTuHUIA BUAA U SBOJIIOLUH.

JBmxyue cuiibl ((pakTopbl) SBOMIONMM BUIOB B MpUpoae. MyTallMOHHBIN Mpolecc 1 KOMOMHATUBHAS
U3MEHYMBOCTb. [lonmyssioHHbIE BOIHBI U Apeil( reHoB. M3omsamuus u Murpanus.

EcTecTBenHsbIit 0TOOp — HampaBJstomui GakTop aBoOIMH. @OPMBI €CTECTBEHHOTO 0TOOPA.

[IpucrocoOaeHHOCTh OPraHU3MOB Kak pe3ynbTaT »dBomoonud. [IpuMepsl mpucrnocobneHuin y
OpraHu3MoB. ApoMop(O3bl U UIAHO-aJANTAUH.

Bun u BumooOpazoBanue. Kpurepun Buaa. OcHoBHBIE (OpMBI BHUI000pa3oBaHMs: reorpaduyueckoe,
9KOJIOTUYECKOE.

MaxponsBosrorust. @opMsl sBooNNN: (puIeTHYecKas, JUBEPreHTHas, KOHBEPTeHTHAs, MapajuieIbHasl.
HeobpaTumocTs 3BOIOLNY.



[IpoucxoxaeHne OT HeCNEeUMAIW3UPOBAHHBIX HpenkoB. lIporpeccupyromas — crenuanu3anus.
AJlanTuBHAas paguanus.

JdemoncTpanum:

[Toptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kopanesckuii, K. M. bap, 3. I'ekkenb, O.
Mromnep, A. H. CeBepiios.

Tabmuubl u cxembl: «Pa3BuTHE OpPraHMYecKOro MHUpa Ha 3emie», «3apOoJbIIIN MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukcy, «Dopmbl O00psObI 3a cymecTBoBaHue», «EcTtecTBeHHBII 0TOOPY,
«MHorooOpa3ue copToB pacTeHHil», «MHOroobpasue nmopona >KUBOTHBIX», «[lomymsaiuuy, «MyTtannoHHas
U3MEHYUBOCTHY, «Apomopdo3bl», «Wanoamanrtauum», «OOmas aereHepanus», «JBIKyIIMe CHIIBI
sBomonnny, «Kapra-cxema wapmpyra myremectBus Y. [lapsuna», «boppba 3a cCylecTBOBaHHEY,
«[IpucrnocobaeHHOCTD OpraHU3MOBY, «["eorpaduueckoe BU000pa3oBaHuey, «DKOJIOTUYECKOE
BUJI000pa30BaHue).

O6opynoBaHue: KOJUIGKIMSI HACEKOMBIX C Pa3IMYHBIMU THIIAMH OKPACKH, HAaOOp IUIOJOB U CEMSH,
koiekuusa «IIpuMeppl 3alIMTHBIX NPUCHOCOOIEHUN Yy JKUBOTHBIX», MOJAenb «OCHOBHBIE HANpaBICHUS
IBOJIIOLIUNY, 00bEMHAs MoJieb «CTPOEHHE TOJIOBHOI'O MO3I'a TO3BOHOYHBIX».

buoreorpaduueckas kapra mupa, kojutekius «DopMbl COXpaHHOCTH HMCKOMAEMbBIX JKHUBOTHBIX H
pacTeHuii», mojenb anmiukauus «llepexkpéct xpoMmocomy, BilaxHble npenapartbl «Pa3BuTHe HACEKOMOTO»,
«Pa3BuTue nArymkn», MUkponpenapar «Jposoduiia» (Hopma, Mmyranuu GOopMbl KPbUIbEB U OKPACKH TEJIA).

JlabopaTopHble 1 NpakTHYeCKHE PA0OThI:

JlaboparopHuas pabota Ne 1. «CpaBHeHHEe BUIOB 110 MOPPOIOTUIECKOMY KPUTEPHUIO».

JlaGopatopHast pabora Ne 2. «OmnucaHue HOPUCTIOCOOJIEHHOCTH OpraHu3sMa M €€ OTHOCHUTEIHHOIO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JonayuHble MpeACTaBI€HUS O 3apOXKJIECHUU KU3HU. HayuHble runmoTe3bl BO3HUKHOBEHHMS JKU3HHM Ha
3emiie: abuoreHe3 M MaHcnepMus. XUMHUUYecKast 3BOJOLUSA. AGHOTeHHBI CUHTE3 OPraHUYeCKUX BELIECTB U3
HEOPraHMYEeCKUX. OKCHEPUMEHTAIbHOE TMOATBEPKICHHUE XUMHUYECKOW »HBoionMU. HauvanmpHble 3Tamnsl
6uonorudeckoit 3pomonuu. I'unoresa PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp U BOSHUKHOBEHHE
NpOTOKJIETKH. [IepBble KJIETKH U UX 3BONMIONUA. POPMUPOBAHNE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PasButne xu3Hum Ha 3emiie mo 3pam M nepuopaMm. Karapxeil. Apxelckas M IPOTEPO30KCKAsl IPBHI.
[Taneo3oiickass »pa u €€ TEepUOABI: KEMOPHICKUN, OpPIOBUKCKUH, CUITYPUUCKUH, JIEBOHCKHA,
KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iicKas opa 1 €€ IepruoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaitno3oiickas spa u e€ nepuojbl: MajJeoreHOBbIN, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa 1 reojIornyeckux npoueccoB. OCHOBHBIE ATAllbl ABOJIIOIMH PACTUTEIHHOTO U
KUBOTHOTO MHUpa. ApoMop(h03bl y pacTeHHI U KUBOTHBIX. [losiBJIeHMe, paciBET U BHIMUpPAHUE IPYII KUBBIX
OpraHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak OTpaK€HUE 3BOMIONUH. OCHOBHBIE CHUCTEMATUYECKUE TPYIIIBI
OpTaHU3MOB.

OBojironusl 4enoBeka. AHTPOMOJOrMS Kak Hayka. Pa3BUTHE MpencTaBiICHHM O MPOUCXOXKIACHUU
qyenoBeka. MeToapl u3ydeHusa aHTpornoreHesa. (CXoacTBa M pa3MyMsl YEJIOBEKA M KUBOTHBIX.
CucremaTHuecKoe MOJ0KEHUE YEIOBEKa.

JBwxkymue cuisl (hakTopsl) aHTporioreHe3a. HacnencrBeHHas U3MEHYMBOCTh M €CTECTBEHHBIN 0TOOD.
OO0recTBeHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUNA TPY/Ia, MBIIIJICHUE, PEUb.

OcHOBHBIE CTaAMM M BETBU DBOJIIOIMM YEJIOBEKA: aBCTPAJONMTEKH, YenoBek ymensli, YenoBek
npsaMoxoammi, Yenosek Heanaepranbckuii, YemoBek pa3zyMHbId. Haxonaku MCKOIaeMbIX OCTaTKOB, BpEMs
CYIIIECTBOBaHMS, 00JIaCTh PACIIPOCTPAHECHHS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpoIeouIHas (eBpas3uiickas), HErpo-aBcTpaIoOuIHAas
(3KBaTopHaNIbHAs ), MOHTOJIOWIHAS (a3MaTCKO-aMepHKaHCcKas). YepThl mpUCIocOOJIEHHOCTH TPEICTaBUTENEH
YEJI0BEYECKUX pac K YCIOBUAM cyliecTBoBaHMs. EquHCTBO yenoBeueckux pac. Kputuka pacusma.



JdemoncTpanum:

[Moptpetsr: @. Peau, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuubl n cxembl: «Bo3HukHoBeHne CONHEUHOW CHUCTEMBD», «Pa3BUTHE OpPraHUYECKOTO MHUPaAY,
«PacturenbHas knetka», «KuBoTHas kietkay, «lIpokapmornueckas kierka», «CoOBpeMEHHash CHCTEMa
OpraHMYeCcKOro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEpPT CTPOCHHUS YelOBEKa U YeJOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJIEOHTOJIOTMYECKMX HAXOJOK IPEAKOB COBPEMEHHOIO 4YEJIOBEKAY,
«/IpeBHelimue moan», «JpeBHue moan», «llepBeie cCOBpeMeHHBIE 0N, «HenoBeueckue pacb».

Ob6opynoBanue: Mymspku  «lIpoucxoxknenue uvenoBeka» (OIOCThI aBCTPAIONUTEKA, MUTEKAHTPOIA,
HeaHJepTaliblla, KPOMaHbOHIIA), CIENKH WM H300pa)xKeHHs KaMEHHBIX OpYAMH MepBOOBITHOrO ueIoBeKa
(KaMHU-YOMIIEPHI, pyOmIa, ckpebia), reoXpoHONOTHYEecKas Tabnuua, Kosekius «DopMbl COXpaHHOCTH
MCKOIIAEMBbIX KUBOTHBIX U PACTEHUI».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[TpakTrueckas paborta Ne 1. «/3yueHue UCKOMAaeMbIX OCTAaTKOB PACTEHUMN U )KUBOTHBIX B KOJIJICKITUSIX).

Okckypeusi  «OBOJIIOLMA ~ OpPraHMYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-HAy4YHBbIH WM
KpaeBeIUECKUI My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaAKIIAS cpeaa.

OKOJIOTMSl Kak HaykKa. 3aJaud W pas3jeiibl 3KOJOrMu. MeTonbl SKOJOTMYECKHX HCCIEeI0BaHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenpbl 0O0uTaHUs OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3/1YIIHAs, TIOUBEHHAs, BHYTPUOPTaHU3MEHHAS.

Oxonorudeckue (aktopsl. Kinaccudukanus sxonornueckux (GpakTopoB: abMoTHYECKUE, OMOTUYECKUE U
aHTpororeHHsle. /leificTBue 3K0I0rnyeckux pakTopoB Ha OPraHU3MBbI.

AOuoTtudeckne (HakTophl: CBET, TeMIieparypa, BIaxHOCTh. dDortonepuomusm. IIpucnocobneHus
OpraHM3MOB K JIEUCTBUIO a0MOoTHYeCKUX (pakTOopoB. buonoruueckue puTMsl.

buotnueckue pakropsl. Buasl OMoTHYECKUX B3aMMOAEHCTBUIM: KOHKYPEHIINS, XUITHUYECTBO, CUMONO03
u ero (opmel. Ilapazutusm, koomnepauus, MyTyaau3M, KOMMEHCAIU3M (KBApTHUPAHCTBO, HAaXJIEOHUYECTBO).
AMeHcanu3M, HEeWTpaau3M. 3HaueHHEe OMOTHMYECKMX B3aMMOJEWUCTBUM JUISl CYILIECTBOBAaHUS OPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XApAKTEPUCTUKN NOMysAnud. OCHOBHbBIE IOKA3aTeNN IOMYJSALHUUA: YHUCIEHHOCTb,
IUIOTHOCTb, POKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpanus. JlMHaMMKa 4YHMCIECHHOCTH MOMYJISALUUU U €€
perymsinus.

JdemoncTpanum:

[optpetsi: A. 'ym6onbar, K. @. Pynbe, 3. I'ekkens.

Tabmuublt u cxemsl: Kapta «lIpupomnbie 30HBI 3emuny», «Cpeapl OOUTaHHS OPraHU3MOBY,
«Dotonepuoguzmy», «llomynsauun», «3aKOHOMEPHOCTH pOCTa YHCIEHHOCTH NOMYNSIIMU HHDY30pUn-
TyQenbkuy, «llumessie nenm».

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopatopHas pabota Ne 3. «Mopdonornyeckrie 0COOEHHOCTH PACTEHUI U3 Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHnas padota Ne 4. «BnusiHMe cBeTa Ha POCT M PA3BUTHE YEPEHKOB KOJIEYCay.

[TpakTuueckas padota Ne 2. «[loacuér MIOTHOCTH MOMYJISAIMA PA3HBIX BUOB PACTCHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmecTBO opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOIICHO3a: BHJIOBas, NPOCTPAHCTBEHHAS,
Tpodudeckas (ruiieBas). Bunbi-nomuaanTel. CBsi3u B OMOIIEHO3E.

DKoJIOTHYecKue cucTeMbl (9kocucteMbl). [TonsTne 00 skocucreme u OuoreorieHo3e. OyHKIIMOHATBLHBIE
KOMIIOHEHTBI 3KOCHCTEMBI: IIPOIYLIEHTbI, KOHCYMEHTBI, pEAYLIEHThl. KpyroBOpoT BELIECTB U MOTOK YHEPTUU B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU IKOCHCTEMEI. [TumieBsie 1enu u cetu. OCHOBHBIC MOKA3aTeNu
9KOCUCTEMBI: OMomacca, MPOIYKIMsS. DKOJIOTHYECKHE MHUPAMUABL: MPOIYKIMH, YHUCICHHOCTH, OMOMAacChl.
CBolCTBa YKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJISIIUS, pa3BuTHe. CyKIeCCus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. IKOCUCTEMA XBOMHOIO WM IIMPOKOIUCTBEHHOTO
aeca.



AHTpPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOoskocucTeMbl. broornueckoe u X03sHCTBEHHOE
3HAYEHHE arpo’KOCUCTEM U YPOOIKOCHCTEM.

Buopaznoobpasue kak GakTop ycToiunBocTu skocucteM. CoxpaHeHre OHOJIOrHYECKOro pa3zHoo0pas3us
Ha 3emiie.

Yuenue B. . Bepraackoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa 6mocdepsl. JKupoe BeriecTBo
u ero ynxmun. OcoGeHHOCTH OHMOCheEephl Kak TiI00albHOW SKOCHCTEMBbI. /[MHaMu4eckoe paBHOBecHE U
oOpatHast cBsi3b B Orocgepe.

KpyroBopoTsl BemiecTB U OMOTeOXMMHUYECKHE LUKIBI 3JIEMEHTOB (yriepoza, a3ora). 30HaJIbHOCTh
ouocdepsl. OCHOBHBIE OMOMBI CYIITH.

UenoeuectBo B Owochepe 3emiu. AHTpONoreHHble wu3MeHeHUs B Owocdepe. [mobanbHbIE
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiectBoBaHre mpupoabl U denoBeuecTBa. (CoxpaHeHHe OuopazHOOOpasusi Kak OCHOBA
ycroiunBocTd  Omoceprl. OcHOBa palMOHAIBHOIO YIOpPABIEHUS MPUPOAHBIMU pecypcaMu H  HX
UCIOJIb30BaHue. JlocTrykeHus: OMOIOrUU U OXpaHa IPUPO/IBIL.

JdemoncTpanum:

[Hoptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmune! u cxemsl: «[luiessie nenu», «buoneHo3: coctaB U cTpykTypay, «IpupoaHsie coodiiecTBay,
«enu nuranusy, «KoJoruueckas nupamuaay, «buocepa n 4enoBek», «IKOCUCTEMA HIMPOKOIHUCTBEHHOTO
Jeca», «JKocucTeMa XBOWHOTO Jieca», «bruomeno3 Bogoémay, «ArpoueHosy, «I[IpuMepHble aHTPOIIOTEHHBIE
BO3JICICTBUS Ha MPUPOAY», «BakHelre UCTOYHUKHU 3arpsi3HEeHUs] BO3/AyXa M TPYHTOBBIX Boa», «I[louBa —
Ba)KHEMIIass cocTaBsonias ouochepo», «DakTopsl Aerpananuu mnousy, «IlapuukoBsiit 3 dexT», «DakTopsl
PaAMOaKTUBHOIO 3arpsizHeHust ouocdeprl», «OO0mas cTpykrtypa 6uochepri», «PacnpocTpaHeHne XKU3HU B
ouocdepe», «O30HOBBIN dKkpaH Ouochepsr», «Kpyroopot yriepona B 6mochepe», «KpyroBopor azora B
IPUPOJIC».

O6opynoBanue: Mojenb-anmiaukanus «Tunuunele  OHOLIEHO3BD», TepOapuit  «PacTUTenbHbIE
coobmiecTBa», Koyuekiun «buoneHo3», «Bpeaurenn BaKHEWIINX CEIBCKOXO3SHCTBEHHBIX KYIBTYPY,
repOapuy U KOJJICKIIMH PACTEHUH 1 )KMBOTHBIX, IPUHA/IJISKAIINE K PA3HBIM SKOJIOTUYECKHM TPYIIIaM OJJHOTO
Buaa, Kpacnas kaura Poccuiickoit denepanuu, n300pakxeHust OXpaHsIEeMbIX BUAOB PACTEHUN U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 BMOJIOTMN HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUMA

Cormacao ®I'OC COO, ycraHaBiIuMBarOTCA TpeOOBAaHUSA K pe3yibTaTaM OCBOCHHS OOYYaIOIIUMHCS
MPOrpaMM CpeHEro 00IIero 00pa3oBaHus: TMYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JIHMYHOCTHBIX pE€3yJIbTaTOB OCBOECHMS IpenMeTa «buoyIoTHs» BBIJEIEHBI CIEIYIOLIHNE
COCTaBJISIIOLIME: OCO3HAHUE OOYYAIOIIMMHUCA POCCUICKOM Ipa)KAAaHCKOW HAEHTUYHOCTU — TOTOBHOCTU K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPECIICHUI0, HalIUYhMe MOTHUBAallMM K OOydeHHIO OHOJIOIMH,
LICJICHANPABJIEHHOE pa3BUTHE BHYTPEHHHUX YOSKICHMH JMYHOCTM Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKHUX TPAAULUN pa3BUTHS OMOJOTHMYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYaroIIUXCs
PYKOBOJCTBOBATbCSI B CBOEH JIEATEIBHOCTH LEHHOCTHO-CMBICIIOBBIMM YCTAaHOBKAMM, MPUCYLUIUMHU CUCTEME
OMOJIOrNYecKOro 00pa3oBaHUs, HAJIMUYUE SKOJIOTMYECKOTO IMPABOCO3HAHUS, CIIOCOOHOCTU CTAaBUTh LEIH U
CTPOUTD JKU3HECHHBIE IJIAHBI.

JInuHOCTHBIE pe3ysbTaThl OCBOEHUs INpeamera «buonorus» nOoCTUrarTcs B €IUHCTBE YUEOHOW U
BOCIIMTATEIbHONU JAESITENbHOCTH B COOTBETCTBUM C TPAJULUUOHHBIMH POCCUHCKMMH COLIMOKYJIbTYPHBIMH,
UCTOPUYECKMMHU U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM, IPUHATHIMHU B OOLIECTBE IPAaBUIAMU U HOPMaMHU
HOBEJICHUS M CIIOCOOCTBYIOT MpOIlecCaM CaMOIO3HAHMs, CaMOBOCIMTAHUS U CaMOpPa3BUTHS, Pa3BUTHUS
BHYTPEHHE!N MO3UIMM JIMYHOCTH, MATPUOTHU3MA, YBAXKEHMSI K 3aKOHY M IPaBONOPSAIKY, YEIOBEKY Tpyla U
CTapIieMy MOKOJCHHIO, B3aUMHOTO YBAKCHHUs, OEpEXKHOro OTHOUICHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaZuLUsIM MHOTOHAIMOHAJILHOTO Hapoaa Poccuiickoit denepanuu, Npupoae U OKpyXKarollen cpele.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUs yueOHOTro npeamMeTa «bruonorusy JomKHBl OTpaXkaTh TOTOBHOCTh U
CIIOCOOHOCTh 00YYalOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHONM BHYTPEHHEH MO3MLIMENH JIMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpUEHTAlMi, TMO3UTHUBHBIX BHYTPEHHUX YOEKIEHHI, COOTBETCTBYIOIIUX
TPaJULIMOHHBIM LIEHHOCTSIM pOCCHUICKOro oOIIecTBa, paclIMpeHHe >KU3HEHHOIO OIbITa M OIbITA
JEATENBHOCTH B IIPOLIECCE PEATU3aLNN OCHOBHBIX HAIPaBJIECHUI BOCIIUTATEILHON AEATEIbHOCTH, B TOM UHUCIIE
B YaCTH:

1) rpa:kIaHCcKOro BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh T'PAXKIAHCKOW MO3UIMK O0YYarOIerocsi Kak aKTUBHOTO M OTBETCTBEHHOT'O 4JieHA
pOcCUiCKOro o0IIIecTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH, YBa)KEHHE 3aKOHA U TIPABOIOPSIKA;

TFOTOBHOCTh K COBMECTHOM TBOPYECKOH AEATEIBHOCTU IMpPH CO3/1aHUU YUEOHBIX HPOEKTOB, PEUICHUH
y4eOHBIX U M03HABaTEIbHBIX 33J1ay, BHIIOJHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTh ONPENEIATh COOCTBEHHYIO MO3UIMIO IO OTHOUICHHUIO K SIBJICHUSM COBPEMEHHOH KHU3HU U
OOBACHATH €€;

YMEHHME YUYHUTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAWMOCTh KOHCTPYKTHMBHOT'O B3aUMOJICHCTBUS JIOACH C
Pa3HbIMH YOKICHUSIMU, KYJIbTYPHBIMU IEHHOCTSMHU U COLUATBHBIM OJIOKEHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B IPOLIECCE COBMECTHOTO BBHIMOJHEHUS Y4EOHBIX, MO3HABATEIbHBIX U
UCCIIEIOBATEIbCKUX 33J1au, YBAKUTEIBHOTO OTHOIIEHUS K MHEHHUIO OINIIOHEHTOB MpPU OOCYXIEHUU CIIOPHBIX
BOIPOCOB OMOJIOTUYECKOTO CO/IEPIKAHMUS;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOU NEATECIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNS:

c(OPMHPOBAHHOCTh POCCHICKON TPaKJaHCKOM HWAEHTHYHOCTH, MAaTPUOTHU3MA, YBKEHHUS K CBOEMY
Hapoxdy, YyBCTBa OTBETCTBEHHOCTU mepen PonuHON, ropioctu 3a CBOM Kpail, cBot0 PonuHy, CBOM SI3BIK U
KYJIBTYPY, IPOLJIOE ¥ HACTOSIIEE MHOTOHALIMOHAIBHOTrO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHHE K NMPUPOAHOMY HACJIEAUIO U MaMATHUKAM IPUPOJIbI, JOCTHxREHUSIM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIOCOOHOCTh OLIEHUBATh BKJIA/l POCCUMCKUX YUEHBIX B CTAHOBJIEHUE U PA3BUTHE OMOJIOTUH, TOHUMAHUS
3Ha4YeHUs1 OMOJIOTUH B ITO3HAHNU 3aKOHOB IPUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'0 OOILECTBA;



ujciHass yOexJIEHHOCTb, TOTOBHOCTh K CIHYXEHUIO W 3ammre OTedecTBa, OTBETCTBEHHOCTh 3a €ro
Cyns0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHS;

CIIOCOOHOCTH OIICHUBATh CUTYAIUIO U MTPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPAIBLHO-
HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyLIEero;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJUTENSIM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSTHS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUHU C TPAAULIMAMU HApo1oB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOI'O TBOPYECTBA,
CIOpTa, TPYy/Ja, OOIIECTBEHHBIX OTHOILIECHUI;

MOHUMaHNE YMOITMOHAIBHOT'O BO3ICUCTBUS KUBOM MPUPOIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CAMOBBIPQXEHUIO B pPa3HbIX BUAAX HCKYCCTBA, CTPEMJICHUE INPOSABIATH KadyecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usnyeckoro BOCHUTAHHSA, (POPMHPOBAHUS KYJIBTYPbI 3A0POBbS W 3MOLHMOHAJIBHOIO
Os1aronosyqus:

NOHMMaHHE M pean3anus 3J0pOBOT0 U 0€301MacHOro 00pasa KU3HU (310pOBOE MUTAHHE, COOIIOACHNE
TUTHUEHUYECKUX MPaBWJI U HOpPM, cOaJaHCUPOBAHHBIA PEKUM 3aHATUH M OTAbIXA, pPeryisipHas Quandeckas
AKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHUMAHWE IIEHHOCTU TMPaBUJl WHIWBUIYAIBHOTO M KOJUIGKTUBHOTO O€30IMacHOTO TIOBEJIEHUS B
CUTYaILUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHHE TOCJIEICTBUNA M HEMpPUATHS BPEIHBIX MPUBBIUEK (YMOTPEONEHUs alKOrojs, HAPKOTHUKOB,
KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYIYy, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYI0T00uE;

FOTOBHOCTh K AaKTUBHOW JIESITENIBHOCTH TEXHOJOTMYECKOM M COLMAJIbHOW HAalpaBJIEHHOCTH,
CIOCOOHOCTH UHUITMUPOBATH, TUIAHUPOBATH U CAMOCTOSITENILHO BHITIOJHITH TAKYIO I€SITEIIbHOCTD;

WHTEpPEC K paznu4yHbIM cepaMm mpodhecCHOHATBHON AESTENHHOCTH, YMEHUE COBEPINATh OCO3HAHHBIN
BbIOOp Oyaymieit mpodeccuu u pealn30BbIBaTh COOCTBEHHbIE JKU3HEHHBIE TIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00OPa30BaHUIO U CAaMOOOPa30BaHUIO HA IPOTSHKEHUH BCE KHU3HU;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

9KOJIOTHYECKH 1€JIeCO00pa3HOe OTHONICHHWE K MPUPOJE KaK MCTOYHMKY >KM3HH Ha 3eMJie, OCHOBE €€
CYILIECTBOBAHUS;

MOBBIIIICHUE YPOBHS DKOJOTHMUECKON KYIbTYPHl: MPUOOPETEHHE OIbITa TUIAHWPOBAHUS TIOCTYIKOB U
OIICHKH UX BO3MOXHBIX TTOCJICICTBUM JIJISI OKPYXKAIOIIEH CPEJIbL;

OCO3HaHUE TJIO0ATBHOTO XapaKkTepa YKOJIOTHIECKUAX TPOOJIEM U ITyTeH UX peIIeHUs;

CIIOCOOHOCTH UCIIONB30BaTh MPUOOpETaEMbIe MTPH U3YUEHUU OMOJIOTHUH 3HAHUS U YMEHHUSI TIPU PEIICHUU
po0JieM, CBS3aHHBIX C PAlMOHAIBHBIM IPUPOIOTIONH30BAHUEM (COOIIOIEHUE TIPABIII MOBEACHHS B IPUPOJIE,
HaIpPaBJIEHHBIX Ha COXpaHEHHE PaBHOBECHSI B 3KOCHCTEMAX, OXpaHy BUAOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HEMNpPUSTUE JEUCTBUM, MNPUHOCIIIMX BpPEd OKPYXKAIOIIEH MNPUPOJAHOM cpelne, yYMEHHE
MPOTHO3UPOBATh HEOJATONPHUATHBIE OJKOJOTUYECKHE TMOCIHEACTBHS MPEANPUHIUMACMBIX JCHCTBHIA U
npeaoTBpaniaTh ux;

HaJU4ME PA3BUTOIO 3KOJOTMYECKOrO MBIIUIEHUS, HKOJIOTMYECKOM KYJIbTYpbI, ONbITA JEATEIbHOCTH
3KOJIOTHYECKOW HApPABICHHOCTH, YMEHUSI PYKOBOJCTBOBAaThCA MU B IIO3HABATEIbHON, KOMMYHUKAaTUBHOMN U
COLMAIIBHOW TMPAKTUKE, TOTOBHOCTM K YYACTUIO B [MPAKTUYECKOW JEATEIIBHOCTH 3KOJIOTMYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:



c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH U
0O0IIeCTBEHHOHN MPAaKTUKH, OCHOBAHHOT'O Ha JIUAJIOTE KYJIBTYp, CIIOCOOCTBYIOIIEI0 OCO3HAHHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MUPE;

COBEpIICHCTBOBAHUE SI3BIKOBOM W YHMTATEIbCKOM KyJIbTYypbl KaK CpEACTBa B3aUMOJEUCTBUS MEXKIY
JFOIBMU ¥ TIO3HAHUS MUPA;

MOHMMAaHUE crielu(puKu OMOJIOTHH KaK HayKH, OCO3HaHUs €€ poiu B (hOpMHUPOBAHUHU PAMOHAIEHOTO
HAyYHOTO MBIIIJICHUS, CO3JaHUM LEJOCTHOTO IMPEACTaBICHUs 00 OKpYXalolmleM MHpE KaKk O €IWHCTBE
OPUPOJIbI, YeIOBEKa M OOIIeCTBA, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH M peueHHH Mnpodiaem
COXpaHEHHS IPUPOJHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 3HAYMMOCTH OMOJIOTUH JIJIsl COBPEMEHHOM IIMBUJIM3AIMN: 00ECTIEYCHUsI HOBOTO YPOBHS
pa3BUTHS MEIUIUHBI, CO3JaHNE TEPCIIEKTUBHBIX OMOTEXHOIOTHM, CIIOCOOHBIX pPelIaTh peCypcHbIE MPOOIEMbI
pa3BUTHS YeJIOBEYECTBA, MOMCKA IMYTEH BBIXOJAa U3 IIOOATBHBIX AKOJIOTUYECKUX MpoOIeM U oOecreyeHus
nepexofa K YCTOWYMBOMY pa3BHUTHIO, pAIMOHAIHLHOMY HCIIOJNIB30BAaHUIO IPHPOJIHBIX PECYpCOB U
(OpMHPOBAHNIO HOBBIX CTaHJAPTOB KHU3HH,

3aMHTEPECOBAHHOCTD B MOJYYCHHH OWOJIOTMYECKUX 3HAHHWM B LIENSAX IMOBBIMICHUS OOLIEH KYyIbTYpHI,
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTAaBHOM 4acTu (yHKIIMOHATBHOW IPaAaMOTHOCTU OOYyYarOUINXCs,
dbopMupyemMoii pu U3yuyeHUuu OUOJIOTHH;

NOHMMaHHUE CYHIIHOCTH METOJOB IO3HAHMS, MCIOJB3yeMBbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH
UCTIONIB30BaTh TIOJy4aeMble 3HAaHUS JJIs aHaldu3a W OOBSCHEHHS SBJICHUN OKpYXKAIOIIEr0 MHUpa U
MPOUCXOAIINX B HEM M3MEHEHU, yMEHUE JIeTIaTh 000CHOBaHHbBIE 3aKIIOYEHHS] HA OCHOBE HAay4YHBIX ()aKTOB
Y UMEIOIINXCS JAHHBIX C IIeJIbIO0 MOTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJB30BaTh OWOJIOTMYECKHE 3HAHMSA IS pEIIeHUs MpodiieM B
peabHBIX KU3HEHHBIX CHTYaIlUsX;

OCO3HaHME IIEHHOCTH HAy4YHOH JesATeNbHOCTH, T'OTOBHOCTh OCYIIECTBJIATH MPOEKTHYI MU
UCCIIEI0BATEIBbCKYIO S TeIbHOCTh MHUBHUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTH K HENpPEpPbIBHOMY OOpa3oBaHUI0 M CaMO00pa3oBaHUIO, K AKTUBHOMY
MIOJTY9YCHUIO HOBBIX 3HAHUH 1O OMOJIOTHH B COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTSMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertamnpeaMeTHble pe3yibTaThl OCBOCHUS y4eOHOTo mpeamera «brosorusy BKIOYAIOT: 3HAYUMBbIE JJIS
GbopMHUPOBaHUST MUPOBO33PEHUS OOYHAIOMIMXCS MEXKIUCIUIUIHHAPHBIE (MEXKIpPEIMETHBIE) OOIIeHayUYHbIe
MOHSTHS, OTpaKalollue IEJOCTHOCTh HAyyHOW KapTHHBI MHpa U CHEUUPHUKY METOJOB IO3HaHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHs, sIBIEHHE, MPOLECC, CUCTeMa, HaydyHbId (akT,
OPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus, HCCIeAOBaHHe, HaON0/IeHHe, W3MepEeHHe,
SKCIIEPUMEHT U JPYruX), YHHUBEpcajbHble Yy4yeOHble JeHCTBUS (ITO3HABATENbHbIE, KOMMYHHKATHUBHBIE,
perynsTuBHble), oOecrneunBaomue QopmMupoBaHue (QyHKIHMOHAIBHOM TPAaMOTHOCTH U COLMAJIBLHOU
KOMIIETEHIIMH 00YYaroLINXCsl, CHOCOOHOCTh 00YUaIOIIMUXCs UCIOJIb30BaTh OCBOCHHbIE MEKAUCIUIUINHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHHUBEpCAJbHbIE y4yeOHbIe NEHCTBHA B TO3HABAaTENLHOW M COLMAIBHOMN
IpaKTHKE.

MertanpenmeTHble pe3ylbTaThl OCBOEHHS MPOTrpamMMbl CpEAHEro oOILero o0pa3oBaHUs JIOJKHBI
OTpaXkaTh:

OBi1ajieHNe YHHBEPCAIbHBIMH Y4eOHbIMH MO3HABATEIbHBIMH A€ CTBUSIMH:

1) 6a30BbI€e JOTHYECKHE TCHCTBHA:

CaMOCTOSITENILHO (POPMYTIUPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCIIOJIb30BaTh P OCBOEHUM 3HAHUM MPUEMBI JJOTMUECKOTO MBIIIUIEHUS (aHAINU3a, CUHTE3a, CPABHEHUS,
KJaccuuKanum, o000IIEHHs), PACKPhIBATh CMBICT OHOJOTMYECKHX MOHATUN (BBIACNATH UX XapaKTEpPHBIC
NPU3HAKH, YCTAHABIMBATD CBS3U C IPYTUMU MOHSATHIMH);

ONpeNeNATh LeNIM JEATENIbHOCTH, 3a/aBasi MapaMeTpbl M KPUTEPUM HX JIOCTHUIKEHUS, COOTHOCHUTH
pe3yabTaThl ACSATEIHOCTH € IIOCTABICHHBIMU LIESIMHU;



UCIIOJIb30BaTh OMOJIOTHUECKUE TTOHATUA AJIsl 00bICHEHHS (DAKTOB U SBJICHUIN >KUBOM MTPUPOIBI;

CTPOUTH JIOTUYECKUE pPACCYKACHUS (MHAYKTUBHBIC, JEIyKTUBHbIC, II0 AaHAJOTHH), BBIIBISATH
3aKOHOMEPHOCTH M IPOTUBOPEUUS B pACCMAaTPUBAEMBIX SIBIICHUSX, (POPMYJINPOBATh BBIBOJIbI U 3aKIIFOUEHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JJIs PEICTABICHHUS CYILIECTBEHHBIX CBSI3€il U OTHOLIEHUH B
U3y4aeMbIX OMOJOrMYECKMX OOBEKTaX, a TaKKe MPOTHBOPEYMI pPa3HOTO PO, BBIABICHHBIX B Pa3JIMYHBIX
UH(POPMALMOHHBIX HCTOYHHKAX;

pa3pabaTbiBaTh IUIAH pelIeHUs MNpoOieMbl € Y4ETOM aHajlu3a HMMEIOIUXCS MaTepUaIbHbIX U
HEMaTepUalbHbIX PECYPCOB;

BHOCUTBH KOPPEKTUBBI B IESTEIHLHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LIENISAM, OLIEHUBATh PUCKU
MOCJICACTBHUI I€ATCIbHOCTH;

KOOPJIMHUPOBATh U BBINOJIHATh Pa0OTy B YCIOBUSAX PEATbHOI0, BUPTYAIbHOTO U KOMOMHUPOBAHHOTO
B3aUMO/JICHCTBHUS;

pa3BUBaTh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCIE0BATENbLCKHE IEHCTBHS:

BJIAJICTh HABBIKAMH y4eOHO-HCCIIE0BATENLCKOM M MPOEKTHOM /eATEIbHOCTH, HABBIKAMH pa3pelleHus
npo6ieM, CoCOOHOCThI0 M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METO/OB PEIICHUs NPAaKTUYECKUX
3aJa4, IPUMEHEHUIO Pa3JIMYHbIX METOJIOB [TO3HAHHUS;

UCTIOJIB30BaTh Pa3IMYHbIE BHUJBI JCATEIHHOCTU TI0 MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIHH,
npeoOpa3oBaHUI0 M NPUMEHEHHIO B YYEOHBIX CHUTYyallMsX, B TOM YHCIIE TPH CO3AAHUU YYEOHBIX U
COLMAJIbHBIX IPOEKTOB;

(GbopMHpOBATh HAYYHBII THUIl MBILIUIEHHS], BJIaIeTh HAYYHOW TEPMUHOJIOTHEN, KIFOUEBBIMU MOHATUAMH U
METOHAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7adyd B OOpa30BATEIbHON NESITEIHHOCTH M KH3HEHHBIX
CUTYalHsX;

BBISBIISAT MPUYUHHO-CIICICTBEHHBIE CBSI3M M aKTYalM3MpOBATh 3ajady, BbIIBUTATh TUIOTE3y €&
pelIeHsl, HaXOUTh apryMEHTBI JUTS JIOKA3aTeNIbCTBA CBOUX YTBEP)KIACHUH, 3a71aBaTh IMapaMeTphl U KPUTEPUU
peleHus;

aHaJIM3UpPOBaTh MOJYYCHHbIE B XOJE pELIEHHs 33Jayd pPe3yibTaThl, KPUTHYECKH OIIEHHUBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSIX;

JIaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, OLEHHBATH IPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISATh  IIEJICHANpPABICHHBI TIOMCK TEpeHoca CPeIACTB M CIIOCOOOB  JCHUCTBUS B
npodeCCHOHATIBHYIO Cpeay;

YMETh MEPEHOCUTh 3HAHUS B 03HABATEIbHYIO M MPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX NMPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIE HJIEH, IpEIIaraTb OPWUTHHAIBHBIC IOAXOJbl W PEIICHHs, CTaBUTh IMPOOJIEMBI U
3aJauu, JIOMYCKaloI1e albTepHATUBHBIE PELICHHUS.

3) padora ¢ nngopmanmeii:

OpUEHTUPOBATHCS B Pa3IMYHBIX HCTOYHHKAX HHPOpMaUKM (TeKCTe Y4eOHOro mMmocoOusi, Hay4yHO-
TOMTYJISIPHOM JIUTEpaType, OMOJIOTMYECKHX CIIOBApsX W CIPABOYHMKAX, KOMITBIOTEPHBIX 0a3axX /JaHHBIX, B
WntepHere), aHanu3upoBaTh HH(POPMAIUIO pPa3IMYHBIX BHJIOB M (OPM MPEICTABICHUS, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh M HEPOTUBOPEUUBOCTD;

(GopMynHpoBaTh 3alpOChl U MPUMEHSTH Pa3lIMYHbIE METOJbI MPHU MOMCKE U OTOOpE OMOIOTHYECKOM
nHpopmaIu, HeoOXO0AMMOM TSl BBITIOJTHEHUST YIeOHBIX 3a/1a4;

npuobperaTh OIIBIT UCTIOJIb30BAHUS MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHA,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIIOJIB30BAHUS PA3TUYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAJIBHYIO (OpMy TIpeACTaBICHHUS OHOJIOTHYECKOW WH(pOpMAIIUN
(cxemsl, TpadUKu, TUArpaMMBbI, TAOIHIIbI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAayYHBIH S3bIK B KayecTBE CpPEACTBA MpU padboTe ¢ Omojormueckoil mHdopmanueit:
OPUMEHATh XUMHYECKHe, (PU3MYecKHe W MaTeMaTHYeCKHMe 3HAKM M CHMBOJIBL, (hopMyibl, abOpeBuaTypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJIATHOCTH;



BJIAJCTh HABBIKAMU pACIO3HABAHUS W 3allUThl WH(pOpMAIMK, HHOOPMAIIMOHHON O€30MacHOCTH
JMYHOCTH.

OBiageHne yHHBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMU:

1) o6menne:

OCYILECTBIISAITh KOMMYHHKAIIUM BO BceX c(depax >KM3HU, AKTUBHO Yy4YacTBOBaThb B JHAIOTe WU
JTUCKYCCHHM II0 CYIIECTBY OOCyXJaeMol TeMmbl (yMEHHE 3aJaBaTh BOMPOCHI, BBICKA3bIBATH CYXKICHUS
OTHOCHUTEIIBHO BBIIIOJHEHMS IPEAJaraéMoil 3aladd, yYUTbIBATH MHTEPECHl M COTJIACOBAHHOCTH IMO3ULUHI
JPYTUX YYaCTHUKOB AMAJIOTa WIM JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE CpeICTBA OOIIEHUS, IOHMMATh 3HAYEHUE COIUAIBHBIX 3HAKOB,
IPENOCHIIOK BOSHUKHOBEHUS KOH(DIMKTHBIX CUTYallul, YMETh CMSATYaTh KOH(IUKTHI U BECTU NIEPETOBOPHI;

BJIAJICTh PA3JIMYHBIMU CIIOCOOAMHU OOILIEHHS U B3aMMOJAEHCTBHS, IOHUMATh HAMEPEHUS APYIUX JIIOJEH,
HPOSIBJIATE YBAXHUTEIbHOE OTHOLIEHHE K COOECeIHMKY M B KOpPpeKTHOW ¢opme (GopMyIupoBaTb CBOU
BO3paKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3pEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPE/ICTB.

2) coBMeCTHAs IeITeILHOCTD:

IIOHUMAaTh W MCIIOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM M HHAWBUAYaJIbHOM pabOThl MpU pELICHUU
Ouosornyeckoi mpodaeMbl, 000CHOBBIBATh HEOOXOJUMOCTb IPUMEHEHUS TPYIIOBBIX (GOPM B3aUMOAECHCTBUS
IIpU pellleHnr y4yeOHOH 3a7auu;

BbIOMpATh TEMATUKY U METOJbl COBMECTHBIX ACUCTBUN C y4ETOM OOILMX MHTEPECOB U BO3MOXKHOCTEM
Ka)KI0r0 WIEHA KOJIJICKTUBA;

IPUHUMATH L€ COBMECTHOM IEATEIBHOCTH, OPraHU30BbIBaTh U KOOPIMHUPOBATH NEHCTBUA IO €€
JOCTHKEHUIO: COCTABJIATH IUIAH JIEHCTBUM, paclpenessaTh POau ¢ y4€TOM MHEHUN y4aCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHMBATh KayeCTBO CBOEr0 BKJAJa M KaXJOTO Yy4YaCTHHKAa KOMaHAbl B OOIIMH pe3ynbTaT IIo
pa3pabOTaHHBIM KPUTEPUSIM;

npeJiaraTh HOBBIE NMPOEKTHI, OLIEHUBATh UAEU C MO3UIIMKA HOBU3HBI, OPUTMHAIBHOCTHU, MPAKTHUYECKON
3HAYUMOCTH;

OCYIIECTBIIAATh IIO3UTHBHOE CTPAaTETMUECKOE IIOBEJEHUE B PpA3JIMYHBIX CHUTYaLUAX, MPOSBISATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

OBiageHne yHMBepPCAJIbHBIMH PeryJsiTUBHBIMU 1efiCTBUAMM:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS AJS BBISBICHHS NMPOOJIEM M UX pEIIeHHs B KU3HEHHBIX U
y4eOHBIX CUTYalLlUsX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUH LIE€JIeBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX JEUCTBUAX U
MOCTYIKaX 10 OTHOILIEHUIO K KUBOU MPUPOJE, CBOEMY 3[J0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILIECTBIISATh IMO3HABATENbHYIO JIESTEIbHOCTh, BBIABIATH IMPOOJIEMBI, CTaBUTh M
(dbopMynHupoBaTh COOCTBEHHBIE 33/1a4K B 00pa30BaTEIbHON €SI TEIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOSITENIbHO COCTAaBJIATh IJIaH PelIeHus: IPoOIeMbl ¢ YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U MPEIITOYTECHHI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpsATh paMKH Y4eOHOr0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHUH;

JieN1aTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (DOPMUPOBAHHMIO U MPOSBICHUIO IIUPOKOW SPYIUIMKA B Pa3HBIX O00JACTIX 3HAHUH,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallHsM, BHOCUTb KOPPEKTHBBI B IEATEIBHOCTh, OLEHUBATh COOTBETCTBHE
PE3yJIbTAaTOB LIEISM;



BJIAJCTh HABBIKAMU TI03HABATENbHOW pe(IeKCHH KaK OCO3HAHUS COBEpPUIAEMBIX JEHCTBHHA U
MBICJIUTENBHBIX MPOIECCOB, MX PE3YIbTATOB U OCHOBAaHMMU, MCIOJIH30BATH MPHUEMBI peIeKCUN [UI OLCHKH
CHUTYyalll{, BBIOOPA BEPHOTO pPEILICHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPY aHAIU3€ PE3YJIbTATOB ACITEIBHOCTH;

3) npuHATHE ceds1 U IPYTrux:

IpUHUMATh ce0sl, TOHMMasl CBOU HEIOCTATKU U JOCTOUHCTBA,

IIPUHUMATb MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJITaTOB NEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO APYTUX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTH OHUMATh MU C TIO3ULIUH IPYTOTO YeIOBEKa.

INPEJAMETHBIE PE3YJIBTATbBI

[TpenmeTHbie pe3ynbTaThl ocBoeHHs mporpaMMmbl COO mo Ouonoruu Ha 6a30BOM YPOBHE BKIIOYAIOT
cnenuduyeckue g yuebHoro npeamera «buonorus» HaydyHble 3HAHUS, YMEHHUS U CHOCOOBI IEHCTBUH IO
OCBOCHHIO, HHTEPIIPETAIIMH M MTPEOOPa30BAHUIO 3HAHUHN, BUJBI IEATEIBHOCTH TI0 MOJyYCHHIO HOBOTO 3HAHUS
U TPUMEHEHUIO 3HAHUN B Pa3jIMYHBIX yYEOHBIX CHUTYallUAX, a TAKXKE B PCATbHBIX KU3HCHHBIX CHUTYAIIHSIX,
CBSI3aHHBIX ¢ OMojorueil. B mporpammMe mpenMeTHbie pe3yabTaThl IPEICTaBICHBI 0 TOJaM 00y4YeHHUS.

[TpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHOro npeameta «buonorus» 6 10 knacce NONKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHWA O MECT€ M POJU OHOJOTHHM B CHCTEME HAyYHOT'O 3HAHHS €CTECTBEHHBIX
HayK, B ()OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpPA M HAYYHOTO MHUPOBO33PEHHUS, O
BKJIaJIe POCCUMCKHX U 3apYOEKHBIX yUEHBIX-OHOJIOTOB B pa3BUTHE OMOIOTHH, (DYHKIIMOHATEHOW IPaMOTHOCTH
YyeloBeKa JJIs PelIeHus )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPHIBATh COJIEPKAHHE OMOJIOTUYECKUX TEPMUHOB W TIOHSATHHA: KHU3Hb, KIETKA, OPTaHU3M,
MeTabonu3M (OOMEH BEIIECTB W TMPEBPAIlCHHE DSHEPIHH), TOMEOCTa3 (CaMOperyJsius), YpOBHEBas
OpraHu3als >KUBBIX CHCTEM, CaMOBOCHPOM3BEAEHHUE (PEeNpoayKIHs), HACIEJCTBEHHOCTb, N3MEHUUBOCTD,
POCT U Pa3BUTHE;

yYMEHHUE H3jaratb OMOJIOTHUECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MYTAallMOHHAs, HEHTpalIbHAs
JIoTMa MOJIEKYIsIpHO# O6uonorun), 3akousl (I'. Menaens, T. Moprana, H. 1. BaBunoa) u yuenus (o LeHTpax
MHOT000pa3usi M TMPOUCXOXKIEHHUS KynbTypHBIX pacteHudt H. . BaBunoma), ompenensts TpaHUIBI UX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BIIAZICTh METOJaMH HAYYHOTO TIO3HAHUS B OMOJIOTHUH: HAOIIOIEHUE U OTIMCAHKE KUBBIX CUCTEM,
NIPOIIECCOB | SIBIICHUI, OpraHU3anus U MPOBeIeHNE ONOIOTHIECKOTO SKCIIEPUMEHTA, BBIIBIKEHHUE THITOTE3HI,
BBISIBJICHHE 3aBUCUMOCTH MEXAY HCCICIyeMbIMU BeIMYMHAMHU, OOBSCHEHHE TMOJTYYCHHBIX pPE3yNIbTaToB,
UCTIOJIb30BAaHHBIX HAYYHBIX TIOHATUN, TEOPHI U 3aKOHOB, YMEHHUE JeNIaTh BHIBOJbI HA OCHOBAHUH TOMYyYEHHBIX
pe3yIbTaTOB;

YMEHUE BBIJIEISThH CYIIECTBEHHBIE TIPU3HAKN BUPYCOB, KJIETOK MPOKAPHUOT U DYKAPHOT, OAHOKIETOUHBIX
U MHOTOKJIETOYHBIX OPraHW3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BELIECTB M NPEBPALICHUS SHEPIUU B
KJIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO M OSHEPreTHYecKoro oOMEeHa, XEeMOCHHTEe3a, MHUTO3a, Meio3a,
OTLIOIOTBOPEHUS], PA3MHOXKECHHUS, HHANBUAYAILHOTO Pa3BUTHs OpraHu3Ma (OHTOTEHE3);

yYMEHHUE TIPUMEHSTH MOJTyYeHHbIC 3HAHUS U OOBSICHEHHS OMOIOTHYECKHUX MPOIECCOB U SIBICHHM, IS
NPUHATHS TPAKTHYECKUX PEIICHUH B TIOBCEIHEBHOW JKU3HU C IIEThI0 O00ECIeYeHUs Oe30MacHOCTH CBOETO
3I0pOBbsSI M 37I0POBbS OKPY)KAIOLIUX JIIOACH, COOMIONEHUS] HOPM TPAaMOTHOTO MOBEACHHUS B OKpYXKaromien
NPUPOIHON cpene, MOHMMaHUEe HEOOXOAMMOCTH HCIIOJIb30BAaHUS JOCTM)KEHUI COBPEeMEHHOW OWMOJIOTMH H
OMOTEXHOJIOTHH JJIsl pallMOHATIBHOTO MPUPOAONOIB30BAHNUS;

YMEHHME peliaTh 3JEMEHTapHble T€HEeTHYECKHE 3aJadyd Ha MOHO- U JUTHOpHIIHOE CKpellMBaHue,
CIICTUICHHOE HACJIEIOBAaHUE, COCTaBISATH CXEMbl MOHOTMOPUIHOTO CKPEIIMBAHHUS JUIS TPEICKa3aHUs
HACJICIOBAHMSI IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIMOJHATE JIA0OPATOPHBIE M MPaKTHYECKHUE padoOThI, COONOAaTh TMpaBuja MpU paboTe ¢
y4eOHBIM U JTa0OPATOPHBIM 00OPYIOBAHHUEM;



YMEHUE KPUTHUYECKH OIICHWBAaTh W MHTEPIPETUPOBATh MH(POPMALUIO OMOJOTHYECKOro COJEp KaHus,
BKJTIOYAIOIYI0 TICEBIOHAYYHBIE 3HAHUS W3 PA3IUYHBIX HMCTOYHHKOB (CpeAcTBa MaccoBOM HH(pOpMAaIHH,
HAYYHO-TIOMYJISIPHBIC MaTEePHAJIbl), STHUECKUE ACTIEKThI COBPEMEHHBIX UCCIICAOBAHUI B OMOJIOTHH, METUIIHE,
OHMOTEXHOJIOTHH;

YMEHHE CO3/IaBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIIeHHS, 0000mIas OHOIOTHYECKYIO
UH(POPMALIKIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOJIb30BATh MOHATHWHBIN anmapar OHOJIOTHH.

[IpeameTrHbIe pe3ynbTaThl OCBOCHUs ydeOHOTo nipeamera «buonorus» ¢ 11 kaacce NOMKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHHWIA O MECTE€ W POJU OMOJOTMH B CHCTEME HAyYHOT'O 3HAHHS €CTECTBEHHBIX
HayK, B ()OPMHUPOBAHUHU COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHUS, O
BKJIQ/I€ POCCUHCKUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, PYHKIMOHATIBHON IrPaMOTHOCTH
YeNioBeKa ISl PEelICHUs KU3HCHHBIX 3a/1a4;

YMEHHUE PaCKPBIBATh COJIEPKAHME OMOJIOTMYECKHX TCPMHUHOB M MOHSITHUN: B, TOMYJISIIHS, TeHO()OHI,
IBOJIIOIMS, IBHXKYIINE CHIIBI ((PaKTOPHI) SBONIOLWH, HMPUCTIOCOOIEHHOCTh OPraHW3MOB, BHI000pa3oBaHHE,
IKOJIOTHYECKUE  (PaKTOPHI, OSKOCHCTEMa, MPOIYIEHTHI, KOHCYMEHTBI, pEAYIEHTHl, IeNH MUTaHUSA,
9KOJIOTHYECKasi MUpaMuia, OMOreoreHo3, ouocdepa;

yYMEHHUE U3jaraTh OMOJIOTHYECKUE TeopHun (IBOJIOIMOHHAs Teopust Y. JlapBuHA, CHHTETHYECKAsT TEOPUS
9BOJIIOIUK), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsimieBoro cxoxacrsa K. M. bapa, yepemoBaHus TiaBHBIX
HanpasieHuil u myreid sBomronu A. H. CeseprioBa, yuenust o 6uocdepe B. M. Bepraackoro), onpenensits
TPaHUIIBI KX IPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

YMEHUE BJIAJICTh METOJaMH HAYYHOT'O TIO3HAHUS B OMOJIOTHH: HAOJIIOJICHHE U OITUCAHUE )KUBBIX CUCTEM,
NPOIIECCOB U SIBJICHUI, OpraHU3alus U IPOBEICHUE OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIJIBI)KEHHE TUIIOTE3BI,
BBISIBJICHHE 3aBHCHMOCTH MEXIY HCCIEIYeMbIMH BEIMYMHAMH, OOBSCHEHHE NOJIYYEHHBIX PpE3yJbTaToB,
UCTIOJIb30BaHHBIX HAYYHBIX MMOHITUH, TEOPUI U 3aKOHOB, YMEHHE JIENIaTh BHIBOJIBI HA OCHOBAHUH TTOJTYYEHHBIX
pe3yibTaToB;

YMEHUE BBIIETATh CYLUIECTBEHHbIEC MPU3HAKU CTPOEHUSI OMOJOTMUYECKHX OOBEKTOB: BUJOB, MOMYJISALIMM,
IPOJIYIIEHTOB, KOHCYMEHTOB, pPEIyLEHTOB, OHMOTEOIEHO30B W JKOCHUCTEM, OCOOCHHOCTH MpPOIECCOB:
HACJICJCTBEHHOWM  HM3MEHYMBOCTH, €CTECTBEHHOTO oOTOOpa, BHI000pa30BaHUs, MPHUCIOCOOJIEHHOCTH
OpPraHU3MOB, JEUCTBHUS IKOJIOTMYECKUX (DAaKTOPOB Ha OPraHM3MBbI, IIepeHOca BEUIECTB M MOTOKA YHEPrUU B
9KOCHCTEMAX, aHTPONOIeHHBIX M3MEHEHHH B HKOCHUCTEMax CBOEH MECTHOCTH, KPYyroBOpoTa BELIECTB M
OMOre0OXMMHYECKUX IIUKIOB B Ouocdepe;

yYMEHHUE MPUMEHSTH MOJyYeHHbIE 3HAHUS U OOBSICHEHHS OMOIOTUYECKHUX TPOIECCOB U SBICHHUM, TS
HOPUHATHS MPAKTUYECKUX PEIIEHUH B MOBCEJIHEBHOW JKU3HU C ILIEJbI0 OOecledeHus: 0e30MacHOCTH CBOEro
3JI0pOBbsI M 37I0POBbS OKPY)KAIOLIUX JIIOEH, COOMIOEHUs] HOPM TPaMOTHOTO MOBEACHHS B OKpYXKarolien
NPUPOIHON cpele, TOHUMaHue HeOOXOIMMOCTH HCIIONIb30BAaHUS JOCTHDKEHUI COBPEMEHHOW OHMOJIOTHH IS
paMoOHATEHOTO IPUPOAOTIOIH30BAHNUS;

yYMEHHUE pellaTh 3JIeMEHTapHble OMOJOrMYecKHe 3a/laud, COCTaBIATh CXEMbl IepeHOca BEIIECTB U
9HEpPruu B SKOCUCTeMax (IleTy MUTaHus);

YMEHHE BBINOIHATH J1a0OpaTOPHBIE M MpaKTHUECKHe padoThl, cOONONaTh MpaBuia MpU padoTe C
y4eOHBIM U JTa0OPATOPHBIM 00OPYI0BAHHUEM;

yYMEHUE KPUTHUYECKH OIICHWBATh W MHTEPIPETUPOBATh MHPOPMALUIO OMOJIOTHYECKOro COJep KaHus,
BKJIIOYAIOIIYIO0 IICEBJIOHAYUHBIE 3HAHHMS W3 PA3IMYHBIX HMCTOYHHMKOB (CpelCcTBa MAaccoBOM HH(opmanuy,
HAYYHO-TIOMYJISIPHBIE MaTepHAalIbl), pACCMATPUBATh TIIO0AThHBIC SKOJIOTHYECKHE MPOOJIEMBbI COBPEMEHHOCTH,
(GbopMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HITHIO;

YMEHHUE CO3[aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIIEHHUS, 0000mas OHOIOTHYECKYIO
UH(POPMALIMIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO UCIOJIB30BATh MOHATHIHBIN anmapar OHOJIOoTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchbl
bu6nuoreka [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHIUBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubmuoreka [IOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanyecTBO 9acon 1 DJIeKTPOHHbBIE
aTra
Kontpo IpakTuyu uudgposbie
Ne o/ Tema ypoka usyue
Bcero JIbHbIE ecKue st oOpa3oBaTe/ibHbIE
padoThI padoThI pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTto bl TO3HAHUS KUBOU NTPUPOsL. [IpakTrueckas
2 abota Ne 1 «/Mcmonp30BaHKUE Pa3IUYHBIX METOIOB IIPU 1 05 bubmorexa [JOK
P B P A ' https://m.eds00.ru/863e6122
M3Y4YEHUU OMOJIOTHYECKUX O0BEKTOBY
3 buonornueckune cUCTEMbI, TPOILIECCH U X U3yUCHUE 1 bubmorexa LHOK
> TTPOHL v https://m.eds00.ru/863e6564
4 XHUMHYECKUH COCTaB KJIETKHU. Bojga 1 MuHepalibHbIE COJTU 1 bubmorexa HOK
$PoA P https://m.eds00.ru/863e674e
bu6mmoreka [JOK
5 b . 1
e, COCTaB ¥ CTPOCHHE Ok https://m.eds00.ru/863e6b72
DepMeHThl — OMOJOTHYECKHE KaTallu3aToOPHhI.
6 JlaGopatopHas pabota Ne 1 «3yueHune kaTanuTHIECKOM 1 05 bubnuoreka [IOK
AKTUBHOCTH (DEpMEHTOB (Ha MpUMeEpe aMujIa3bl UIU ' https://m.eds00.ru/863e6b72
KaTaasbl)»
bu6mmoreka [JOK
7 ) 1
YTAeBOEL. JIHIHAEL https://m.eds00.ru/863e6870
bubmuorexa [JOK
H .ATD 1
8 YIIICHHOBBIC KHCIOTRT https://m.edso0.ru/863e6d5c
9 HcTopus u meTopl u3ydeHus knetku. Knerounas teopus 1 bubmorexa [JOK
P A e ' P https://m.eds00.ru/863e6e88
10 Knerka xak nenocTHas )KuBasg cucTeMa 1
Crpoenue sykaproTHueckoi kietku. JlaboparopHas bubnnorexa [JOK
11 pabota Ne 2 «M3y4eHne CTpOeHUs KIETOK pacTeHHil, 1 0.5 https://m.eds00.ru/863e6ff0

KUBOTHBIX, TPHOOB 1 OaKTepuil o1 MUKPOCKOIIOM Ha

https://m.edso0.ru/863e716¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

TOTOBBIX MUKpPOIIpEIiapaTax u UX OIMUCAHUCH

bubmuoreka [JOK

12 Obmen BemecTs wim MeTabosHsM https://m.edso00.ru/863e766¢

bu6mmoreka [IOK

13 PotocuTes. XemocHHTes https://m.eds00.ru/863e7c98

. bu6mmoreka [IOK

14 Onepremieckuii oOmen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIETKHU. Jlenenne kieTku. Murto3.

15 Jlaboparopuas pabota Ne 3 «Habnronenrne Muro3a B 05 bubnnoreka [JOK
KJIETKaX KOHYHMKA KOPEIIKA JIyKa Ha TOTOBBIX ’ https://m.edso0.ru/863e7dc4
MUKpOIIpEnapaTax»

bubmuorexa [JOK
1 b .P
6 nocHHTEe3 Oenka. Peakius MaTpuaHOTro CUHTE3a httos://m.edsoo.ru/863e796e
bubmuorexa [JOK
17 T —
panciut — brocunTes beka https://m.edso00.ru/863e796e
bu6mmorexa [IOK

1 H —

8 CKIICTOUHEIC (POPMEI JKHSHH — BUPYCEI https://m.eds00.ru/863e7540
bu6mmoreka [IOK

19 @opMBbI pa3MHOKEHHUSI OPraHU3MOB https://m.eds00.ru/863e81b6

https://m.edso00.ru/863e831e
bu6mmoreka [JOK

2 Meti

0 eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJTOBBIX KIIETOK.

21 OmnonotBopenue. Jlaboparopuast padora Ne 4 «U3yuenue 05 bubnuoteka [JOK
CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX ' https://m.edso0.ru/863e81b6
MUKpOTIperapaTax»

22 NuanuBuIyanpHOE pa3BUTHE OPTaHU3MOB bubmorera [JOK

FMBHAY P P https://m.eds00.ru/863e8436

23 I'eHeTHKa — HayKa O HACJIEICTBEHHOCTH U N3MECHYMBOCTH bubmorera [JOK

YK 4 https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEAOBAHUS TTPU3HAKOB. bubnmuotexa [JOK
MonoruOpuaHOE CKpEIIBaHNE https://m.eds00.ru/863e8878

25 Jurubpunnoe ckpenBaHyie. 3aKOH HE3aBUCUMOTO bub6nuorexa [IOK



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
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https://m.edsoo.ru/863e8878

HacCJICOJOBAaHUS ITPU3HAKOB

https://m.edso00.ru/863e89a4

CueruieHHOE HacjaeI0BaHUe MpU3HaKoB. JlaboparopHas

26 pabota Ne 5 «3yuenue pe3yabTaTOB MOHOTHOPUAHOTO U 1 05 bubmmoreka [JOK
JUTHOPUTHOTO CKPEITUBAHUS Y APO30(UIIBI HA TOTOBBIX https://m.eds00.ru/863e8c60
MUKpOIIpenaparax»

97 I'eneruka nona. HacrnenoBanue mpu3HaKoB, CLIETVIEHHBIX C 1 bubmmoreka [JOK
10JIOM https://m.eds00.ru/863e8c60
M3menunBocTh. HenacneacTBEHHAs U3MEHUYHUBOCTb.

08 Jlaboparopnas pabota Ne 6. Mzyuenue 1 05 bubnunoreka [HOK
MOIU(DUKAITMOHHOW U3MEHUYUBOCTH, TTIOCTPOCHUE https://m.edso00.ru/863e8efe
BAPUALIMOHHOTO Psa U BAPUALIMOHHON KPUBOW»

HacnenctBennas namenunBocts. JlabopaTopHas padora
29 Ne 7. «AHanu3 Mmyranuii y 1po30(uiibl Ha TOTOBBIX 1 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»
bubmuorexa [JOK

30 Peneriia wenosexa 1 https://m.edso00.ru/863e8d78

31 PesepBHblit ypok. O6001IeHHE 110 TEME 1
«HacnencTBeHHOCTh U U3MEHYMBOCTH OPTraHU3MOB)

bu6mmoreka [IOK

32 Cenekuns Kak Hayka i mpotece 1 https://m.eds00.ru/863e9214

33 Mertoapl ¥ JOCTHKEHUSI CENIEKIIMU PACTEHUM U JKUBOTHBIX 1 bubmmorexa [JOK

https://m.eds00.ru/863e9214

34 bHroTEeXHOJIOTHS KaK 0Tpacilb MPOU3BOICTBA 1 bubmmorexa LIOK

https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 4



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
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11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Nem/m | Tema ypoxa Kontpoabubie  IlpakTnueckue Aata wippopbie
Bcero u3yueHusi oOpa3zoBaTe/ibHbIe
padoThI padoThI
pecypcbl
1 DBOJIIONHS U METOJIbI €€ U3y4eHUS 1 Bubmaorexa ITOK
https://m.edso0o.ru/863ea20e
5 Hcropus pa3Butus npeacTaBieHuit oo 1 bubnmnoreka HOK
3BOIIOLAHU https://m.edso0.ru/863e9570
bubnunoreka LIOK
3 Muipososmows 1 https://m.edsoo.ru/863e9cle
[Tomymsmus Kak 31eMeHTapHasi equHUIA
4 BUJA 1 BoroIuH. JlaboparopHas pabota Ne 1 05 bubmmoreka [JOK
1 «CpaBHEHME BUJIOB MO https://m.edsoo.ru/863e99c6
MOp(}oIOrHUIecKOMy KPUTEPHIO»
5 JIBmokymiue cuibl (37eMeHTapHbIe (pakTopsb) 1 bubmmoreka [JOK
9BOJIIOLAA https://m.edso0o.ru/863e9da4
. bubmuoreka [IOK
6 EctectBenHsblit 0TO0p U €ro Gpopmbl 1 https://m.eds0o.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas pabora Ne 1 05 bubmuoreka [IOK
2 «Onucanue NPUCIOCOOIEHHOCTH https://m.edso0.ru/863e9fde
opranusma v €€ OTHOCUTEILHOTO
XapakTepa
8 HampanieHnust u myTd MaKpOdIBOIIOIUH 1 Bubmmorexa [IOK
https://m.eds00.ru/863e9cle
9 HeoOpatumocTs 3BoMIOINN 1
10 Ucropwus sxu3nn Ha 3emiie 1 METObI €€ 1
W3YYICHHUS
11 I'unoTe3bl NpOUCXOKAEHUS )KU3HH Ha 3eMIIe 1 bubmuoteka [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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https://m.edso0.ru/863ea5a6

PazButue xu3Hu Ha 3emMIie Mo 3pam U

bubnunoreka LIOK

12 IepuoIam https://m.edsoo.ru/863ea6be
OcHOBHBIE 3TaIlbl 3BOIIOIUU PACTUTEILHOTO
Y )KUBOTHOTO Mupa. [IpakTuueckas padora bubnmnoreka HOK

13 0.5
Ne 1 «M3yuenue UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hbc
PaCTeHHIA U KUBOTHBIX B KOJUICKITASX)

14 CoBpemeHHas cucTtemMa OpraHu4eckoro Mupa bubamorexa LIOK
https://m.edsoo.ru/863ea48e
bubnunoreka LIOK

15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) https://m.edsoo.ru/863eac2c
bubnunoreka LIOK

16 JIBrokymie cuitbl ((hakTOphl) aHTPOIIOTEHE3a https://m.edsoo.ru/863eadAd

17 OcCHOBHBbIE CTaIUU 3BOJIIOLUHU YETIOBEKA

18 YenoBedeckue pachl U MPUPOHBIC bubnnorexa [JOK

aJanTalyy 4eJIoBeEKa https://m.edsoo.ru/863eaea2
PesepBHrlil ypok. O6001IeHHE 110 TEME
19 «BO3HUKHOBEHHE U Pa3BUTHE )KU3HH HA
3emiie»
20 DKooTHs Kak HayKa
21 Cpenbl 0OUTaHUS U HKOJIOTHYECKHE bubnmnorexa [JOK
(baxTOopBI https://m.edso00.ru/863eafec
AoGuotudeckue axktopsl. JlaboparopHas
pabota Ne 3. «Mopdomnoruueckue
99 0COOCHHOCTH PACTCHHI U3 Pa3HBIX MECT 05 bubnuotexa [JOK
obutanusy. JlaboparopHas padota Ne 4. https://m.edsoo.ru/863eb10e
«BrnusHue cBeTa Ha POCT U pa3BUTHE
YepeHKOB KoJeycay
bu6nunorexa LIOK
23 buormiecie paxtops https://m.edsoo.ru/863eb348
24 DKOJIOTHYECKUE XAPAKTEPUCTUKHI 0.5

nonynsiun. [Tpaktuyeckas padora Ne 2



https://m.edsoo.ru/863ea5a6
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«[Toacu€r MIOTHOCTH MOMYJISLMN Pa3HBIX
BUJIOB PACTEHUI»

bubnmnoreka HOK
25 Coo0riecTBa OpraHU3MOB — OHOIEHO3 1 https://m.e dSO(I)l.ru 1863eb46a
Bu6muoteka [JOK
26 DKOJIOTUYECKHE CHCTEMBI (SKOCHCTEMBI) 1 httos://m.e dSO(I)_.[ru 1863eb46a
OCHOBHBIE TIOKA3aTENN IKOCUCTEMBI.
27 Okonorudeckue nupamuabl. CBoiicTBa 1 bubmmorexa [JOK
skocrctem, CyKieccns https://m.edsoo.ru/863eb5fa
28 [TpupoaHbIe SKOCHCTEMBI 1
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rimobanbHas sKocucTeMa 1 bubnuoreka [IOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnnorexa [JOK
onocdepsl https://m.edsoo.ru/863ebd16
32 YenosedecTBo B Onocdepe 3emiu 1
33 CocyiiecTBoBaHUE TIPUPOIBI U 1 bubnnorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
34 PezepBHblil ypok. O600111€HUE TEMBI 1
«Coo0miecTBa 1 KOJIOTUYECKNE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






