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PABOYASA ITPOTPAMMA
O YYEBHOMY NINPEIMETY «BUOJIOI'US» (6a30Bblil ypoBeHDb)
B 10 - 11 KIIACCAX

Pabouan nmporpamma yqeﬁﬂoro npeamMera COACPKUT NMOSACHUTECIIBHYIO 3alIUCKY H KAJTCHAAPHO-TEMATHYECCKOC IVIAHUPOBAHUE U pa3pa60TaHa Ha
OCHOBE:

1. depepanbHOTO TOCYAapPCTBEHHOTO 00pa30BaTEILHOTO CTAaHAApTa CPEAHEro 00Iero o0pa3oBaHms, yTBEpKIeH NpUKa3oM MHHHUCTEpCTBa nMpocBeeHust Poccuiickoit
®epnepaunu ot 12.08.2022 r. Ne 732.

2. llpumepHBIME  pabovyrMU ITpOTpaMMaMy cpeaHero o0mero oopazoBanus «buonorus» (6a30BbIN ypoBeHb), «buonorus» (yriryOleHHbIH ypoBeHb) (0100peHa pemeHueM
(denepanbHOTO y4eOHO-METOIUUESCKOTO 00bEIMHEHHS 110 001IeMy 00pa30BaHuto, IPOoToKoI 7/22 ot 29.09.2022 r.).

HOACHUTEJBHASA 3AIINCKA

[Tpu pazpaboTKe MporpaMMEbI IO OMOJIOTHH TEOPETHUECKYI0 OCHOBY IS OMPEEICHHS MOAX0A0B K (hOPMUPOBAHUIO CONCPKAHUS
yueOHoro mpenmera «buosnorus» cocraBwiu: KoHuentyainbHbie monoxeHuss ®I'OC COO o B3anuMOOOYCIOBICHHOCTH IIEJIEH,
coJiepKaHusl, pe3yJIbTaTOB 00yUYEHUsI U TPEOOBAHMI K YPOBHIO TIOJIFTOTOBKHU BHIITYCKHUKOB, MOJO0XKEHUS 00 OOITUX HENIIX U MPUHITUIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeiHero ooiiero oopasoanus B Poccuiickoit deneparinu, a Takke MOJI0KEHUS
o crenuduke OWojoruu, €€ 3HAYCHWHM B TO3HAHWW >KMBOW MPHUPOILI W OOECIICUYCHUU CYIIECTBOBAHUS YEIOBEUECKOTO OOIIeCTBa.
CortacHO Ha3BaHHBIM TTOJIOKEHUSIM, OTIPE/ICTICHBI OCHOBHBIC (DYHKITUH TIPOTPAMMBI TT0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma o 6uosioruu 1aét npeacTaBiIeHUE o IeNsIX, 00 00IIel cTpaTerun 00y4YeHus, BOCIIUTAHUS M PA3BUTUS O0yUYarOIINXCS
cpenctBamu yueOHoro npeamera «buonorusy, onpenenser o0si3aTeabHOE MPEIMETHOE COJIEPKAHUE, €T0 CTPYKTYpY, paclpeneiacHue
Mo pas3feiiaM M TeMaM, PEKOMEHAYEeMYI0 TIOCIEIOBaTeIIBHOCTh M3yYeHHsS Y4YeOHOro MaTepHwalia ¢ YYETOM MEKIPEIMETHBIX H
BHYTPHIIPEIMETHBIX CBS3€H, JJOTUKH 00pa30BaTEIIBHOTO MPOIIECCa, BO3PACTHBIX 0COOCHHOCTEH 00yJarOITuXCsl.

B mporpamme 1o 6mosoruH TakKe YUYUTHIBAIOTCS TPEOOBAHUS K TUIAHHUPYEMBIM JTUYHOCTHBIM, METAPEIMETHBIM B MPEAMETHBIM
pe3ynbTatam o0ydeHust B GOpMHUPOBAHUN OCHOBHBIX BUJIOB yU€OHO-TIO3HABATEIHLHOM IEITEIbHOCTH/y4eOHBIX JEHCTBUN 00YUYaIOIUXCs
M0 OCBOCHHUIO COZIEpKaHMsI OMOJIOTHYECKOTO0 00pa30BaHusl.

B nporpamme no 6uonoruu (10—11 xnaccsl, 0a30BbIi ypOBEHb) peaTu30BaH MPUHIMI MPEEMCTBEHHOCTH B U3yUYEHUH OMOJIOTHH,
Oylaromapss 4eMy B HEW NPOCMATpPUBACTCS HAIPaBICHHOCTh HA pa3BUTHE 3HAHWM, CBSA3aHHBIX C (OPMHPOBAHUEM ECTECTBEHHO-



HAyYHOTO MHMPOBO33PEHUS, LIEHHOCTHBIX OPHEHTALUN JMYHOCTH, SKOJOTMUECKOTO MBIIUICHHS, PEICTAaBICHUI O 310pOBOM oOpasze
KU3HU U OEpEeKHBIM OTHOIICHHEM K OKpY»Karolleil mpupoaHoitl cpene. [loatomy Hapsaay ¢ uzydeHueMm o0IeOnoIOTHYecKuX TEOpHid, a
TaK)Ke 3HAHUN O CTPOCHHH >KUBBIX CUCTEM PA3HOTO PAaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B HUX IMPOIIECCOB B MPOrpaMMe IO
OMOJIOTHH YEJIEHO BHUMAHUE UCTIOIb30BAHUIO TTOJIYYEHHBIX 3HAHUM B MOBCEIHEBHOM >KU3HU JUIS PEIICHUs PUKIAJHbBIX 33]1a4, B TOM
yycie: Npo(UIAKTUKK HACIEACTBEHHBIX 3a00JE€BaHUN YEJIOBEKa, MEIUKO-TEHETHYECKOTO KOHCYJIbTHUPOBAHUS, OOOCHOBAHUS
HKOJIOTMYECKU I1eJIeCO00Pa3HOr0 TOBEICHUSI B OKPY’KAIOLIEH MPUPOAHON cpese, aHalu3a BIMSHHUS XO3SHCTBEHHOW AEATEIbHOCTH
YeJIOBEKa HA COCTOSIHME MPHUPOJHBIX U MCKYCCTBEHHBIX DKOCUCTEM. Y CUJIEHHE BHUMAHHMS K MPUKIAIHON HAIPaBICHHOCTH YYEOHOIO
npenmera «bUONOrUS» MPOAUKTOBAHO HEOOXOAMMOCTBHIO OOECIEeUeHHUsl YCIOBUW Uil PEHICHUS OJHOM M3 aKTyallbHBIX 3ajad
IIKOJIBHOTO OMOJIOTMYECKOro 00pa3oBaHus, KOTopas npemnoiaraet (GopMUpOBaHUE y 00YUaIOIIUXCsl CIOCOOHOCTH aallTUPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLLIErOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHsl 3aHUMaeT BaxHoe MecTto. OHa oOecrieuuBaeT (GOPMUPOBAHUE Y
oOy4Jaroniuxcsi NpeACcTaBiIeHU O HAy4YHOM KapTUHE MHpA, pacliupsieT U 000OIIaeT 3HAaHUS O >KMBOW MPUPOJAE, €€ OTIIMYUTEIbHBIX
MpU3HAKaX — YPOBHEBOM OpraHM3allMy U SBOJIIOLMH, CO3JAET YCIOBUS JJIA: MO3HAHUSA 3aKOHOB >KMBOW TPHUPOABI, (POpMUpOBaHUS
(GYHKIMOHAIBLHOM TPaMOTHOCTH, HABBIKOB 3JI0POBOTO U 0€30MAaCHOr0 00pasza KU3HU, SKOJOTUYECKOTO MBIIUICHUS, [IEHHOCTHOTO
OTHOIIEHUS K JKUBOW TIPUPOJC W YEITOBEKY.

bonpmioe 3HaueHue OMOJIOTHMA HMEET TakKe JJId PEUIeHUs BOCHHUTATENbHBIX W Pa3BHBAIOIIMX 3aJad CPEIHEro OOIero
oOpa3oBaHus, colann3anuu olydarommuxcsa. M3ydenue Ononoruu obecnedrBaeT yCiaoBHUsS st (OPMHUPOBAHUS WHTEIUICKTYalbHBIX,
KOMMYHUKAITMOHHBIX M WH(OPMAIIMOHHBIX HABBIKOB, SCTETHYECKON KYJIBTYpPBhI, CIIOCOOCTBYET MHTETPAIMU OMOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 JPYTUX Yy4eOHBIX NPEIMETOB, B YacCTHOCTH, (U3UKU, XUMUU M Teorpaduu. HasBaHHbIE MOJOXKEHUS O
MpeHa3HaYeHUH y4eOHOro npeameTa «bHoorus» COCTaBWIIM OCHOBY JUISl OMPENEIeHUs! MOAXOA0B K OTOOPY U CTPYKTYPUPOBAHUIO
€ro co/iepKaHusl, IPEICTABIEHHOTO B TporpaMmme 1o OMOJIOTHH.

Ot6op conmepkaHusi yueOHOro mpenmera «buosorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C TMO3ULUNA KYJIBTYpOCOOOPa3HOTO
MO/IX0/1a, B COOTBETCTBHHM C KOTOPHIM OOydYaromuecs MOJDKHBI OCBOWTH 3HAHUS M YMEHHS, 3HauMMble s (popmupoBaHus oOmiei
KYJbTYpPBbI, ONPEIEISIONINE aJeKBaTHOE MOBEJCHUE YeJIOBEKa B OKpYKalolled MPUPOIHOM cpesie, BOCTpeOOBaHHBIE B MOBCEIHEBHOU
KU3HU U MPAKTHYECKOU JieaTenbHOCTH. Oco00e MECTO B 3TOW CHCTEME 3HAHWU 3aHUMAIOT 3JIEMEHTHI COJAEPKaHMSI, KOTOPBIE CITyKaT
OCHOBOW 1Ji1 (POPMHUPOBAHUSI MPEJCTABICHUNA O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KApTHHE MHpa M LEHHOCTHBIX OPUEHTAIUSIX
JMYHOCTH, CIOCOOCTBYIOIUX T'yMaHU3aIMHU OMOJIOTHYECKOT0 00pa30BaHUsl.

CTpyKkTypupOBaHUE COJAEpKaHUSA YYEOHOro maTepuaia B MpOrpaMme Mo OMOJOTHH OCYIIECTBIECHO C y4ETOM MPUOPUTETHOTO
3HA4YEHUS 3HAHUI 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX KUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHU3allMy U ABOIIOLMHU. B COOTBETCTBUU €
ATUM B CTPYKType yueOHOTOo npeameTa «bruosorusy BblIeNIEHbI CIeayIolue coAepKaTeiabHble JUHUM: «buosorus kak Hayka. Metofsl



Hay4yHOTO no3HaHus», «KneTka kak Ouonoruueckas cucreMa», «Opranusm Kak Onosiorudyeckas cucremay, «Crucrema 1 MHOTooOpasue
OpPraHUYECKOTO MUPaAY», « IBOIIOLHMS KUBON MPUPOJIB», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenps u3yuenus ydyebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBJIaJICHHE OOYYAIOIIMMUCS 3HAHUSIMU O CTPYKTYpPHO-
(YHKIMOHAJIBFHOM OpraHu3alliy >KUBBIX CUCTEM PAa3HOTO paHra U MpUOOpETeHHE YMEHUU MCITOJIb30BaTh 3TU 3HAHUS ISl TPAMOTHBIX
JEHUCTBUN B OTHOILIEHUH OOBEKTOB JKUBOW MPUPOIBI U PEIICHUS PA3JIMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTikeHne menu u3ydeHus ydeOHoro mpemmera «bumosnorus» Ha 0a30BOM ypoBHE 00ECIIEUMBACTCS PEIICHUEM CIIEAYFOIINX
3a/1ay:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl 3HAHUM O OMOJOTHYECKUX TEOpUAX, YUCHMSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, T'MIOTe3axX,
npaBuiax, CIyXalluX OCHOBOM Il (OpMHPOBAHMS MPECTABICHUN O €CTECTBEHHO-HAYYHOW KapTHUHE MHpA, O METOJaX Hay4HOTO
MO3HAHUs, CTPOEHUU, MHOTOOOpPa3u U OCOOCHHOCTSIX >KMBBIX CHUCTEM PAa3HOTO YPOBHS OpraHU3allMU, BBIIAIOIIUXCS OTKPBITHUAX U
COBPEMEHHBIX UCCIEIOBAHUSIX B OUOJIOTHH;

dbopmupoBaHre y OOy4YarOlUXCA IMO3HABATENbHBIX, MHTEIUIEKTyaJIbHBIX W TBOPYECKUX CIOCOOHOCTEM B Mpollecce aHalv3a
JAHHBIX O MYTSAX Pa3BUTUS B OMOJIOTMM HAy4YHBIX B3TJISIJIOB, MICH U TOJIXOJIOB K M3YYEHHUIO KUBBIX CHUCTEM Pa3HOIO YpPOBHS
OpraHU3alluy;

CTAHOBJICHHE Yy OOydYaromuxcs o0mell KynbTypbl, (YHKIIMOHAIBHOW TPaMOTHOCTU, Pa3BUTHUE YMEHUN OOBSICHATh U OICHUBATh
SIBJICHUSL OKPYKAIOIIET0 MUpPa AKUBOW MPUPOJIbl HA OCHOBAHUM 3HAHUM U OMbBITA, TOJYUYEHHBIX TIPU U3YYEHUN OUOJIOTHY;

dbopMupoBaHUe y O0y4YaIOMUXCAd YMEHUN WILTIOCTPUPOBATh 3HAYCHUE OMOJOTHYECKUX 3HAHWUN B MPAKTUYECKOW JESATEIHHOCTU
YeJIOBEKA, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKUAX TEXHOJIOTHI U arpoOUOTEXHOJIOTH;

BOCIIUTaHNE YOSKIEHHOCTH B BO3MOKHOCTU MO3HAHMS YEJIOBEKOM KUBOUM MPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHS K
HEeM, COOTIOJIEHUSI STUUECKUX HOPM MPH MPOBEICHUN OMOJOTHYECKUX UCCIEOBAHUIA;

OCO3HAHUE IIEHHOCTH OUOJIOTUYECKUX 3HAHUM JIJIsl IOBBILICHUS YPOBHS SKOJOTMYECKON KYJIbTYpPHI, 111 (GOPMUPOBAHUS HAYYHOTO
MHPOBO33PEHNUS;

MIPUMEHEHUE TPUOOPETEHHBIX 3HAHUM M YMEHUN B MOBCEIHEBHOM KW3HM IS OLICHKU ITOCIICACTBHI CBOCH NESITCIBHOCTH IIO
OTHOIIICHUIO K OKPYKaIoIIeH cpesie, COOCTBEHHOMY 3/I0POBBI0, 000CHOBAHWE U COOIOICHUE MEP MPO(UIAKTUKH 3a00I€BaHUM.

B cucreme cpeanero o6miero oopazoBanusi «buosorusy», nzydaeMas Ha 0a30BOM YpPOBHE, SIBJIIETCS 00s3aTENIbHBIM y4eOHBIM
MPeMETOM, BXOASIIUM B COCTaB MpeaAMETHOM o0acTu «EcTecTBeHHO-HAyUHbIE TPEIMETHI».

Jliist m3ydenus: Ouosioruu Ha 6a30BOM ypOBHE CpeJlHEro o0Iero oopasoanus orBoauTcs: 68 yacos: B 10 kmacce — 34 gaca (1 yvac
B Hezento), B 11 kinacce — 34 gaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA

10 KJTACC

Tema 1. buosiorust Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOIIECTBEHHBIMH, TEXHUYECKUMU U JAPYTMMHU €CTECTBEHHBIMU HayKaMu, (uiocoduei,
ATUKOM, 3CTETUKONU U mpaBoM. Ponb Ouosoruu B (OpMHUPOBAHUU COBPEMEHHOW HaydyHOM KapTHUHBI Mupa. Cucrema OMOJIOrHYecKUuX
HayK.

MeToapl MO3HAHUS JKUBOW MPUPOILI (HAOIIOACHHE, HKCIIEPUMEHT, OMHUCAHWE, W3MEpPEHHE, KiaacCUuUKaIus, MOJCIUPOBAHHE,
CTaTUCTHYECKas 00paboTKa JaHHBIX).

JlemoHcTpanuu:

IToptpetsl: Y. HapBun, I'. Menaens, H. K. Konbios, Ix. Yorcon u ®@. Kpuk.

Tabmuupl 1 cxeMbl: «MeTobl TO3HAHUS JKUBOW MTPUPOIBD).

JlabopaTopHbie U MpaKTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «Mcronb3oBaHue pa3IMUHBIX METOIOB MIPU U3yUYEHUU OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7)KuBble cuCTeMbI U UX OPraHU3aIMs.

XKubie cucteMbl (OMOCUCTEMBI) KaK NpeaMeT u3ydeHus Ouoiaoruu. OTIUUKE )KUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CgoiicTBa OMocHUCTEM M HUX pasHooOpazWe. YPOBHU OpraHu3alud OHOCHCTEM: MOJEKYJISPHBIN, KIETOYHBIN, TKaHEBbIM,
OpraHU3MEHHbIN, MOMYISIIUOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOTre€0IeHOTUYECKHI ), OMOoC(epHBI.

JdeMoHcTpanuu:

Tabnuibl u cxembl: «OCHOBHBIE TTPU3HAKH KU3HWY», « Y POBHU OPTaHHU3AIUN KUBOIM MPUPOIBI».

O6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. Xumuuyeckuii COCTaB U CTPOCHHUE KIETKH.

XUMHUYECKHM COCTaB KIIETKA. XUMHUUYECKHUE JIEMEHTBI: MAKPOJIEMEHTHI, MUKPOAJIEMEHTHI. BOJ1a 1 MUHEpaIbHBIE BEIIECTBA.

DYHKIMY BOABI 1 MUHEPAIBHBIX BEIIECTB B KieTke. [lognepxanue ocMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHne O€NIKOB. AMHHOKHCIOTHI — MOHOMEpbI OenkoB. HeszameHuMble W 3aMEHMMbBIE AMHUHOKHCIIOTHI.
AMMWHOKHUCIIOTHBIN COCTaB. YPOBHH CTPYKTYpPbl O€JIKOBOM MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAs, TPETUYHAS U YETBEPTUUHAS CTPYKTYpa).
XuMudeckne cBoicTBa 0enkoB. buonornueckue GyHKIMNU OEIKOB.

depMmeHTHl — Ouosiormueckue kKaranuzatopbl. CrTpoeHne (epMeHTa: aKTHBHBIM IIEHTp, CyOCTpaTHas CHenu(puIHOCTb.
Kodepmentsr. Butamunbl. Otnnuust GepMEHTOB OT HEOPTaHUYECKHUX KaTalu3aTOPOB.



VYrieBobl: MOHOCaxapuabl (TII0KO03a, pudo3a u Je30Kcupru003a), Tucaxapuasl (caxaposa, JIaKTo3a) U Mmojarcaxapusl (Kpaxma,
TJIMKOTEH, TeJUTI0NI03a). bronornveckne GyHKIMH YTIIEBOIOB.

Jlunuasl: Tpurnuuepuabl, Gochonunuasl, crepouasl. [uapodpunsHO-TUAPOPOOHBIE cBOiicTBA. buonorudeckue GyHKIUA
munuaoB. CpaBHEHUE YTIIEBOI0OB, OCIKOB U JIMMUIOB KaK UICTOYHUKOB SHEPIHH.

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MoHOMEphI HyKIeMHOBBIX KUCHOT. Ctpoenue u ¢pynkiuu JJHK. Ctpoenue
u ¢pynkiun PHK. Buast PHK. AT®: crpoenue u GyHKIHH.

[HuTtonmorust — Hayka o kjeTke. KineTouHast Teopusi — mpuMep B3auUMOACHCTBUS MAeH U (PaKTOB B HAyYHOM MO3HAHUHU. MeTobI
U3YUYEHHUS KIETKHU.

Krnerka xak memoctHas skuBasi cucreMa. OOmIMe NMpU3HAKK KIETOK: 3aMKHyTas HapykHas MmemOpana, moiekyisl JITHK kak
TreHEeTUYECKUI anmnapar, CuCTeMa CUHTEe3a Oeka.

Tunel KIETOK: 3yKapruoTHUUecKas U npokapuotudeckas. OCOOEHHOCTH CTPOEHUS MPOKAPUOTUYECKON KiIeTKU. KileTouHas cTeHka
0aktepuii. CTpoeHHE 2YKapUOTHUECKON KJIeTKU. OCHOBHBIC OTIMYHS PACTUTEIBHOM, )KUBOTHOM M TPUOHOMN KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAs CTEHKA, IMTUKOKAIMKC, uxX GyHkimu. [Inasmatudeckas memOpaHa, €€ CBOMCTBa U
¢bynkuun. [urormasma u e€ opranouasl. OmgHomemOpannbie opraHounbl kieTku: OIIC, ammapar [oidbaku, JU30COMBI.
[TomyaBTOHOMHBIE OpPraHOWIbl KJIETKW: MUTOXOHAPHUH, IUIACTUABI. [IpoMCXOXIeHHME MHUTOXOHAPHM W IUIaCTUI. Bunbl miacTu.
HememOpanHbie opraHouabl KJIETKU: PUOOCOMBI, KJIETOYHBIM LIEHTP, LIEHTPUOIU, PECHUYKH, KTYTUKU. DYHKIIMKW OpraHOUI0B KIETKH.
Bxirouenus.

SAnpo — perynstopHslil eHTp kieTku. CTpoeHue sapa: sjepHas 00071049Ka, KapuoriazMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcopT BELIECTB B KJIETKE.

JlemoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, [x. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M.
bap.

Juarpammbl: «PacripenesieHue XMMUYECKHUX JJIEMEHTOB B HEXKHMBOW mIpuponae», «PacmpeneneHne XUMHYECKUX 3JIEMEHTOB B
KUBOU TIPUPOIELH.

Tabmuupl u cxembl: «l[lepuonuueckas TabnauIa XUMUYECKUX 3JIEeMEHTOB», «CTpOEHHUE MOJIEKYJbl BOJb», «buocuHTe3 Oenkay,
«Ctpoenue MoJekysbl 0enka», «Ctpoenue gpepmentay, «Hyknennossie kucinoThl. JJHK», «Ctpoenue momnekynbsl AT®y», «CtpoeHue
AYKapUOTUYECKOU KIETKH», «CTpoeHHE >KMUBOTHOM KIETKH», «CTpOEHHE pPaCTUTEIbHON KIETKW», «CTpoeHHe MNpOKapHUOTHYECKON
KIIETKN», «CTpOCHUE Sapa KIETKN», «YTIEBOABDY, «JIUMUabD».

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpyJOBaHUE MJid TMPOBEAEHUS HAOIIOJEHUN, U3MEpPEHUN, SKCIEPUMEHTOB,
MHUKpOTpenapaTsbl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPHATbHBIX KJIETOK.



JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlabopatopHas pabota Ne 1. «M3yueHue KaTaIUTUYECKONW aKTUBHOCTH (PEPMEHTOB (Ha IPUMEPE aMUJIA3bl WIIM KaTanas3bl)y.

Jlabopatopuast pabora Ne 2. «M3ydeHue CTpoeHUs KIETOK PACTCHHM, KUBOTHBIX M OaKTEpWid IMOJ MHKPOCKOIIOM Ha TOTOBBIX
MHUKpoTnpenapaTax U UX OIUCAHUE.

Tema 4. ’KusHenesTeIbHOCTb KJIETKH.

OOMeH BelecTB, WM METa0oIu3M. ACCUMUIALMS (TJIACTUYECKUH OOMEH) W JTUCCUMUIISALUS (PHEPreTUUeCKuid OOMEH) — JBe
CTOPOHBI €IUHOTO Tpoliecca MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPTHH B IOHUMaHUU METaboIu3Ma.

Tunbl oOMeHa BemecTB: aBTOTPOQPHBIA U rerepoTpodHbiii. Ponb (hepMeHTOB B OOMEHE BEIIECTB M MPEBPAIICHUU IHEPTHH B
KJIETKE.

®otocunte3. CBeroBass U TemHoBas (a3el (oTocunresa. Peakmuu QorocunTeza. IddexTuBHOCTL PoTOCHHTE3a. 3HAUYCHUE
dboTocuHTE3a NI KU3HM Ha 3emie. BiusHue ycnoBuil cpeabl Ha (DOTOCHMHTE3 M CHOCOOBI MOBBIIMICHUS] €r0 MPOAYKTUBHOCTH Y
KYJbTYPHBIX PACTCHHUIA.

XeMocuHTe3. XeMOCHHTE3UPYIolre OaKTepuu. 3HaUYeHUE XEMOCHUHTE3a JIJIS )KU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KJeTKe. PaclierieHue BeIeCTB, BBIJCICHUE M aKKyMYJIHMPOBaHUE SHEPTrUU B KIETKE. Tallbl
sHEepreTuyeckoro oomMena. I'nmukonus. bpoxkenune u ero Bunbl. KucnopogHoe okucieHue, Wik KIeTOUYHOE JbixaHnue. OKUCIUTEIbHOE
dhochopunupoBanue. IhHEKTUBHOCTH IHEPTETHUECKOTO OOMEHa.

Peakinuu martpuunoro cunre3a. l'enernueckas uHpopmamus um JIHK. Peamuszanusi reHetmueckoil mHGOpMaluu B KIIETKE.
I'enetnueckuit koa u ero ceorctBa. TpaHckpunuus — Matpuunblil cunte3 PHK. Tpancnauus — 6nocunres 6enka. DTanbl TPAaHCISUU.
KoaupoBanue amuHoKkucnoT. Posib pubocom B OMocuHTE3€ OelKa.

Heknerounsie ¢opmbl xu3uu — Bupycbl. Hcropuss otkpeitusi BupycoB (/. WM. MBanoBckuit). OcCoOEHHOCTH CTPOCHUS H
KU3HEHHOTO IMKJa BHUpycoB. bakrepmodaru. bosnesnu pacTeHui, >XKMBOTHBIX M 4YEJIOBEKAa, BbI3BIBAEMBIE BHUpYycaMu. Bupyc
nuMmmyHosieuiuta yenoBeka (BUY) — Bo3Oymutens CIIM/la. OOpaTHas TpaHckpumius, peBepraza W uHTerpasa. [Ipoduiaktrka
pacrpocTpaHeH!s BUPYCHBIX 3a00JI€BaHUA.

JdeMoHcTpanuu:

[Toptpetsi: H. K. Konbuos, /. U. Usanosckuii, K. A. Tumupsizes.

Tabmumer u cxembl: «Tunel mutanusy, «Meraboausmy, «MHUTOXOHAPHUS), «DHEPIETHUYCCKUH OOMEH», «XJIOPOILIACTY,
«Dorocuntesy, «Ctpoenue JIHK», «Ctpoenune u yHkiuonupoBanue reHa», «CunHre3 Oenkay, «['enernueckuit kom», «Bupycobi»,
«bakrepuodarn», «Ctpoenue u xxu3HeHHbIN uka Bupyca CIIMa, 6akrepuodaray, «Permukamus JJHK.



Ob6opynosanue: moaenu-anmnkanuu «Yasoenue JIHK u Tpanckpunuusy», «buocunres 6enka», «CTpoeHUEe KIETKH», MOJETH
crpykryps! JJHK.

Tema 5. PazMHokeHMe 1 MHIUBUAYAJIbHOE Pa3BUTHE OPTAHU3MOB.

Krerounslit UK, WK )KU3HEHHBIA LUK KieTku. MHTepdaza u muto3. Ilponeccel, npotekaromue B uutepdase. Pemukanus —
peakuust matpuuHoro cuHte3a JIHK. Crtpoenue xpomocom. XpoMOCOMHBIH HaO0Op — KapuOTHUM. JIMTIJIOMIHBIA M TarjouIHbBIN
XPOMOCOMHBIE€ Ha0OpbI. XpoMaTuibl. [[uTonornyeckre OCHOBBI pa3MHOKEHUS U UHIUBUIYAIBHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenue knetku — muto3. Ctaguu murtosa. IIpoiiecchl, mpoucxoAsiue Ha pa3HbIX CTAIUAX MHUTO3a. BHOJOTMYECKUl CMBICI
MUTO3A.

[Iporpammupyemast rubenb KJISTKU — aromnTo3.

@opMbI pa3MHOXKEHUSI OPraHU3MOB: OECIOJI0€ U MOJI0BOE. Bupl Oecnosoro pa3MHOXKEHUS: JACJICHHE HaJBOE, TOYKOBAHUE OJHO-
1 MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BET€TATUBHOE pa3MHOKEeHUE. ICKyCCTBEHHOE KJIIOHUPOBAHNE OPraHU3MOB, €r0 3HAUCHUE IS
CEJIEKIIH.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meito3. Cranguu meiosa. IIpomecchl, nmpoucxoasdiue Ha cTaausx menosa. IloBeaeHue xpomocoM B menose. KpoccuHrosep.
buosornuecknii CMpICI U 3HAYEHUE MEN03a.

I"amerorenes — mpoiiecc 00pa30BaHUs MOJOBBIX KJIETOK Y JKMBOTHBIX. [10JI0BBIE JKeie3bl: CEMEHHUKH U sIMYHUKH. OOpa3oBaHue u
pPa3BUTHE TOJIOBBIX KJIIETOK — raMeT (CIepMaTo30U/I, SIUIEKIIeTKa) — CliepMaToreHe3 u oBorene3. OCOOEHHOCTH CTPOCHUS SIMIIEKIIETOK U
cnepmato3on1oB. OmnonorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTEHE3). DMOpPHOHAIBHOE pa3BUTHE (dMOpHOreHe3). DTambl 3MOPHOHAIBHOTO PA3BUTHS Y
MMO3BOHOYHBIX JKMBOTHBIX: JPOOJICHHE, racTpyisiius, opraHoreHes. IloctamOpuoHanbHOe pa3BuTHe. THUIBI TOCTIMOPHOHAIBHOTO
pa3BUTHUSL: TIpsIMOE, HEMpsiMoe (JTMYMHOYHOE). BiusHue cpeibl Ha pa3BUTHE OPTAaHU3MOB, (PAKTOPBI, CHOCOOHBIE BBI3HIBATH BPOXKIEHHBIC
YPOJCTBa.

Poct u pazButue pactennil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIMM PA3BUTHSL.

JdeMoHcTpaUu:

Tabmuupl u cxembl: «DopMbI pa3MHOKEHHSI OPraHU3MOBY, «J{BOWHOE OIIOJOTBOPEHUE Y IBETKOBBIX pacTeHui», «BererarusHoe
pa3MHOXEHUE pacTeHuil», «Jlemenue kierku Oaxrtepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «KiieTouHbli
ki, «Permmukanus JTHK», «Murtoszy», «Menos», «lIpsmoe u HenpsiMmoe pa3Butue», «l'aMeTorenes y MiaeKONUTAOIIMX U YEIIOBEKAY,
«OCHOBHBIE CTAJIMU OHTOTCHE3A.



ObopynoBaHue: MHUKPOCKON, MHUKpomnpenapaThl «CHepMaTo30uabl MIIEKOMUTAIONIEro», «SHIeKiIeTka MIIEKOMHUTAIOIIET Oy,
«KapuoknHe3 B KJIeTKax KOpeUIKa JIyKay, MarHUTHas MoJenb-anmmnkanus «Jlenenue kinetkw», moaens JIHK, monens meradaznoit
XPOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHas padota Ne 3. «HaOmroieHne MuTo3a B KJleTKaX KOHYMKA KOpEIIKa JJyKa Ha TOTOBBIX MUKPOMpPENnapaTax.

Jlaboparopnas padota Ne 4. «3ydeHne cTpoeHus MOJOBBIX KIETOK HA TOTOBBIX MUKpOMpenapaTax.

Tema 6. HacsieACTBEHHOCTb M H3MEHYUBOCTH OPraHU3MOB.

[IpeameT u 3amauu reHeTUKu. VIcTopusi pa3BUTUS T€HETUKU. PoJIb TUTOJIOTMHM U AYMOPUOJIOTUU B CTAHOBIICHUM T€HETHKU. Briasn
POCCUMCKHUX U 3apyOEKHBIX YUY€HBIX B pa3BUTHE TE€HETUKU. MeTOoNbl TEeHETHUKHU (TUOPUIONOTMYECKUH, IUTOT€HETUYECKUM,
MOJIEKYJIIPHO-TeHEeTUYECKUii ). OCHOBHBIE T€HETUYECKUE MOHATHUS. [ eHeTHuecKasi CAMBOJIMKA, UCIIOJIb3yEeMasl B CXEMaX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HACJICIOBaHUSI TPU3HAKOB, YCTaHOBJIEHHBIE [. Mennenem. MOHOrMOpUAHOE CKpEUIMBAHUE. 3aKOH
eAMHO-00pa3us THOPUAOB MEPBOTo MoKoiaeHus. [IpaBuino qoMuHpOBaHUA. 3aKOH PACILEIIEHUs IPU3HAKOB. [ IIOTE3a YUCTOTHI TAMET.
ITonHOE M HENOIHOE TOMUHUPOBAHUE.

JurubpuaHoe cKpemuBaHue. 3aKOH HE3aBUCHUMOIO HACIEIOBaHUS NpPHU3HAKOB. llUTOreHeTnyeckue OCHOBBI UTHOPUIHOTO
CKpelIMBaHusA. AHaIM3UpyIOlIee CKpelruBaHue. cnoib30BaHe aHAIM3UPYIOLIEr0 CKPEILMBAHMS 111 ONPEEICHHS T€HOTUIIA OCOOU.

CuerieHHOEe HaclieqoBaHue mpusHakoB. Pabora T. Moprana mo cuemieHHOMY HacleOBaHUIO TeHOB. HapyiieHue cuernsieHus
I'E€HOB B pE3yJIbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHas TEOpHs HACJIEACTBEHHOCTH. [ €HETUYECKUE KAPTHI.

I'enetnka mosa. XpoOMOCOMHOE OIpEAEIICHHE I0JIa. AYyTOCOMBI M TOJOBBIE XPOMOCOMBI. ['OMOraMeTHBIE M T'€TepOraMeTHBIE
oprann3Mbl. HacnenoBaHne Npru3HAKoOB, CHETUVIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHbl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIEACTBEHHAsA. POnbp cpenbl B HEHACIEICTBEHHON M3MEHYUBOCTH.
XapakTepuctuka MoJIU(PUKAIMOHHOW M3MEHUYMBOCTU. BapuanuoHHBIN psii ¥ BapuanmoHHas Kpubas. Hopma peakium mpu3Haka.
KonunuecTBeHHbIE U KaUECTBEHHbIE MPU3HAKKU U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKATMOHHON U3MEHYUBOCTH.

HacneacTBenHasi, uiam reHOTUNHMYECKasi, ”3MEHUYMBOCTh. KoMOMHATUBHAS M3MEHYMBOCTh. Meil03 U MOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHOW HM3MEHYMBOCTU. MyTallMOHHAasT W3MEeH4YMBOCTh. Kiaccudukanuss MyTaluuid: TEHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
Yactora u npuuuHbl MyTanuii. MytareHHble (akTopbl. 3aKOH TOMOJIOTMYECKUX PSAIOB B HacielCcTBeHHOW u3MmeHuuBoctu H. W.
Basunosa.

BresinepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbI T€HETHMKM YEJIOBEKA: T'€HEAIOrMYeCKUil, OJIM3HEIOBBIH,
LUTOTEHETUYECKUM, OUOXMMHYECKUH, MOJIEKYJIsipHO-TeHeTnYecKkuid. COBpPEMEHHOE ONpeleNieHue TEeHOTHUIA: TMOJHOT€HOMHOE



CEKBEHUPOBAHWE, TEHOTHIHPOBAaHKUE, B TOM umciie ¢ momomipio [II[P-ananu3a. HacnenctBeHHbie 3a00eBaHUs 4YeIOBEKA: TCHHBIC
Oomne3nn, 00JIE3HN C HACJIEICTBEHHOW MPEaPacloiOKEHHOCThIO, XpOMOCOMHBIE 0osie3HH. COMaTUYECKUe M TeHEPATUBHBIC MYTAIIHH.
CrtBosioBeie KJIeTKHM. [IpuHIUIIBI 340pOBOro 0o0Opa3a >KU3HU, NUATHOCTHKH, MPOMUIAKTUKH M JICYCHUS TEHETUYECKUX OOJIE3HEH.
MennuKO-TeHETUYECKOE KOHCYJIbTUPOBAHHUE. 3HAYCHHE MEAUIMHCKON TE€HETMKH B NPEAOTBPALICHUUM U JICYEHUH TE€HETHYECKUX
3a00seBaHUH YelloBeKa.

JemoHCcTpanum:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. TumodeeB-Pecorckmii, H. 1. BaBuiios.

Tabmuupbr u cxembl: «MOHOTHOPUIHOE CKpEIIMBAHME M €ro IIMTON€HETHYEeCKas OCHOBa», «3aKOH pAacIICIUICHUS U €ro
[IUTOT€HETUYECKAasi OCHOBa», «3aKOH YHCTOTHI ramer», «JurubpuuHoe ckpemuBaHuey, «lluTosornyeckue OCHOBBI AUTHOPHUIHOTO
CKpemuBaHus», «Menos3», «B3zauMonencTBUe alIENbHBIX TE€HOB», «l €HETUUYECKHME KapThl PACTCHUW, XKUBOTHBIX W YEJIOBEKaY,
«l'eHeTtnka mnosa», «3aKOHOMEPHOCTH HACJIENOBAHMS, CIEINICHHOTO C TMOJOM», «KapuoTumbl 4deinoBeka W KUBOTHBIX», «Buabl
M3MEHUYMBOCTHY, «MoaudukanmonHas U3MEHUUBOCTELY», «HacnenoBanue pesyc-dakropay», «['eHetuka rpymnn KpoBu», « MyTallMOHHas
U3MEHUYUBOCTbY.

O6opynoBanue: Mojeau-anmmkanuu «MoHoruOpugHoe ckpemuBanue», «HemnomHoe moMuHupoBaHue», «JlurudpugHoe
ckpeluBanuey, «Ilepekpéct xpoMocom», MUKPOCKON U MUKporipenapar «/lpo3zoduna» (HopMa, mytaruu GopMbl KPbUILEB U OKPACKU
Tena), repOapuit «I'opox MOCeBHOI.

JlaGopaTopHblie M NpaKkTUYeCKUe padoThbI:

Jlabopatopnass pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPHAHOTO M AUTUOPUIHOTO CKPEIIMBAHUS Yy JIpOo30(Quibl Ha
TFOTOBBIX MHUKpOMpenaparax.

Jlaboparopnas padota Ne 6. «M3yuenne moaupukamoOHHON U3MEHUUBOCTH, TIOCTPOCHUE BApUAITMOHHOTO PsJia U BapUaIllMOHHOMN
KPHUBOMY.

JlabopatopHas paborta Ne 7. «AHaN3 MyTanuii y 1po30(uiIsl Ha TOTOBBIX MUKpOIIpEnapaTaxy.

[Ipaktuueckas padota Ne 2. «CocTaBieHue U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Ceniexuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexius Kak HayKa U Npolriecc. 3apoKAEHUE CeIEKIMU U foMecTukanus. Yuenue H. 1. BaBuioBa o neHTpax mpoucxoxaeHus 1
MHOTr000pa3us KyJbTypHBIX pacTeHUul. LIeHTpbl MPOUCXOKIEHUS TOMAIIIHUX )KUBOTHBIX. COPT, mopoja, IITaMM.

CoBpeMeHHbIE METOJbI CeNeKIMU. MacCOoBbIi M WHIUBUAYAJIbHBIM OTOOPHI B CENEKIIMH PACTEHUH M JKUBOTHBIX. OIlleHKa
AKCTEphepa. bBIM3KOpoJCcTBEHHOE CKpemBaHue — WHOpuAuHT. Yucras nuamsa. CKpemuBaHME YHUCTBHIX JUHUN. ['eTepos3uc, wam
rubpuaHas cwia. HepoactBeHHoe ckpentuBanue — aytopuaunr. OTaanéHHas rudpuausamnus u e€ ycnexu. ICKyCCTBEHHBIN MyTareHes
Y MOJYYEHUE MOJUIIONAO0B. JJOCTHKEHUS CEJIEKIIMU PACTEHUH, ’KUBOTHBIX 1 MUKPOOPTaHU3MOB.



buorexHonorus kak oTpaciab npousBojacTBa. ['eHHas uHxeHepus. Dtanbl coznanusi pekomOuHantHoM JIHK u TpancreHHbIX
oprann3MoB. Knerounas wnxeHepus. Kierounble KynpTypbl. MHKpPOKIOHAIBbHOE pa3MHOXKEHHE pacTeHui. KioHupoBaHue
BBICOKOIIPOAYKTUBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPTraHMW3MOB. OKOJIOTHUYECKHME W ATHdeckue npodiaembl. ['MO — reHermyecku
MOJIU(ULIUPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpanuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneyenko, M. @. iBanos.

Tabmuupr u cxembl: Kapra «LIeHTpbl MPOHUCXOXKIEHHS M MHOrooOpasusi KyJlbTYpPHBIX pacTeHui», «llopoasl nomamHux
KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHUI», «OTnanénnas rubpuauzanus», «Padotel akanemuka M. @. BanoBay, «llonumnonaus»,
«O0BeKTHI OMoTEXHOIOTUNY, «KileTOuHbIE KYJIbTYphl U KJIIOHUPOBaHHUE», « KOHCTpyHpOBaHUE U IEPEHOC FEHOB, XPOMOCOM.

OOopynoBanue: MyJSDKM —IUIOJIOB M KOPHEIUIOJOB JUKUMX (OpPM U KyJbTYpHBIX COpPTOB pacTeHuM, repOapuit
«CenbCKOX035MCTBEHHBIE PACTCHUSY.

JlabopaTopHbie U MpaKTHYECKHE PA0OTHI:

Okckypceusi «OCHOBHBIE METOJ/Ibl U JOCTMIKEHMSI CEJIEKLIUMU PAaCTEHUI M JKUBOTHBIX (HA CEJIEKIIMOHHYIO CTAHLHIO, IJIEMEHHYIO
(bepMy, COPTOUCIBITATENbHBIN YYaCTOK, B TEIUIMYHOE X035IICTBO, JIAOOPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



11 KITACC

Tema 1. DBoTIOLIMOHHAN O0HOJIOTHA.

[IpeAnochbUIKM BO3HUKHOBEHHUS DBOJIIOIMOHHONW TEOpUH. OBOJIONMOHHAS Teopuss W €€ Mecto B Owuonoruu. BiushHue
HBOJIIOIIMOHHOM TEOPHUH HA Pa3BUTHE OUOJIOTHU U IPYTUX HAYK.

CBuzerenscTBa 3BOMONMH. [laneoHTOMIOrMYECKHE: MOCIEA0BATEIBHOCTD MOSIBIICHUSI BUJAOB B IMAJICOHTOJOTMYECKON JIETOIHCH,
nepexoaHbie popMbl. bruoreorpadguyeckue: cXoCTBO U paznuune GpayH U GJIop MATEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJICTBA W pas3nyusi SMOPHOHOB pa3HbIX BHUJOB IO3BOHOYHBIX. CpaBHUTEIBHO-AaHATOMUYECKUE:
TOMOJIOTUYHBIC, AHAJIOTHYHBbIC, PYJUMEHTAapHBbIC OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUUYECKHE: CXOACTBO MEXaHH3MOB
HAaCJICJICTBEHHOCTH U OCHOBHBIX METAa0OJNYECKUX IMYTEH Y BCEX OPTaHU3MOB.

OBomtonionHas teopust Y. Jlapsuna. [IpennochulkM BO3HUKHOBEHUS JapBUHU3MA. J[BIKYIIME CHIJIBI 3BOJIOLNWHA BUAOB IO
JlapBuHY (M30BITOYHOE PAa3MHOXKEHHE MPU OTPAHMYEHHOCTH PECYpCOB, HEOIpeaeaEHHasT U3MEHUUBOCTh, 00pbh0a 3a CyIIECTBOBAHUE,
€CTeCTBEHHBIN 0TOOD).

Cunretruueckas teopust 3BooIuH (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

Muxkpososonus. [Tomynsauns kak eIMHUIA BUIA U 3BOJIIOLIIH.

JIBwxymue cuibl ((pakTophl) SBOJIOINUU BUIOB B Mpupojae. MyTallMOHHBIM Mpolecc M KOMOMHATUBHAS W3MEHYUBOCTD.
[TonynsuuroHHbIE BOJHBI U Jipeiid reHoB. M3omsauus u Murparusi.

EctecTBeHHbII 0TOOp — HAMPaBISIONINI (akTop dBOTONUA. DOPMBI €CTECTBEHHOTO 0TOOPA.

[Tpucnoco0IeHHOCTh OPraHW3MOB KakK pe3ynbTaT dBojionuu. [Ipumepsl mpucnocoOneHunit y opranu3MoB. ApoMopdo3bl U
WJINO-aTanTalllH.

Bug u BunooOpazoanue. Kpurepun Buga. OcHoBHBIE (POPMBI BU1000pa30BaHus: Teorpaduueckoe, IKOJI0THYECKOE.

MakposBomorusi.  DopMbl  IBONIONUU:  (PrieTUyueckasi, JAMBEPreHTHAs, KOHBEpreHTHas, MapamienbHas. HeobparumocTts
3BOJIFOLIHH.

[TpoucxoxkaeHne oT HeCIENUAIM3UPOBAHHBIX MTPEAKOB. [Iporpeccupyromias cnenuanu3anus. AanTUBHAS pagdaus.

JdeMoHcTpauu:



[Toptpetsi: K. JIunueit, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkenb, ®. Mroep, A. H. CeBepiios.

Tabmuibr u cxembl: «Pa3BuTHE OpraHWYEcKOro Mupa Ha 3emiie», «3apObIN MO3BOHOYHBIX JKUBOTHBIX», «APXEONTEPUKCY,
«Dopmbl 60pHOBI 32 cylecTBOBaHME», «EcTecTBeHHBIN 0TOOpP», «MHOrooOpasue copToB pacTeHui», «MHoroobpasue Mmopos
KUBOTHBIX», «[lonmymauun», «MyTaudoHHAs HW3MEHUYUBOCTBY, «ApoMopdosbl», «Manoamantanuny», «OO0mas aereHepamus»,
«/Bmwxymme cunbl  sBomouum», «Kapra-cxema wmapmipyra myremectBus Y. Jlapsuna», «boprba 3a cymiecTBoBaHHE»,
«IIpucnocobieHHOCTh Opranu3MoBy, «I'eorpaduueckoe BumpooOpazoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHHEY.

ObopynoBaHHe: KOJUICKIUS HACEKOMBIX C Pa3IUYHBIMU TUIIAMHU OKPACKH, HA0Op TJIOJOB M ceMsiH, koJutekius «IIpumepst
3aIIUTHBIX TIPUCTIOCOOJIEHUN Y )KMBOTHBIX», MOJIe]b «OCHOBHBIE HAIIPaBJICHUS SBOIIOLUNY», 00bEMHAS MOAeNb «CTpOEHHE TOJIOBHOTO
MO3ra MO3BOHOYHBIX).

buoreorpadguueckas kapta Mupa, KOUieKus «PopMbl COXPAHHOCTU UCKOIMAEMBbIX )KUBOTHBIX U PACTCHUI, MOJCIb allIUIUKAIUS
«Ilepekpéct xpomocom», BIaxHble mpenapaTbl «Pa3BuTue HacekoMoroy», «Pa3BuTue JATymIKW», MUKporpenapaT «Jpozodumiar
(HOpMa, MyTauu GOPMBI KPBIJILEB U OKPACKU TENA).

JlaGopaTopHblie 1 NpaKkTHYeCKUue padoThI:

Jlabopatopnas pabota Ne 1. «CpaBHeHue BUI0B 110 MOPGHOIOTHUECKOMY KPUTEPHUIOY.

Jlaboparopnas padota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4yHbI€ TPEACTaBICHUS O 3apOXACHUHM >KU3HU. HaydHble TUMOTE3bl BO3HUKHOBEHMS JKU3HU Ha 3emiie: abuoreHes H
MaHCTIEPMUsl. XUMUYECKash JBOJIONUS. AOWOTEHHBIA CHHTE3 OPTraHWYECKHX BEIIECTB W3 HEOPTaHMUYECKUX. DKCIEPUMEHTATHHOE
MOATBEPKJEHNE XUMHUUYECKOW HBomouu. HauanpHbie sTambel Ouosornueckoi sBomoruu. ['mnoreza PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYP U BO3HHUKHOBEHUE MPOTOKIJIECTKHU. [lepBbie KIETKH U WX HBOIIONMS. DOPMUPOBAHNE OCHOBHBIX T'PYII >KUBBIX
OpPTaHHU3MOB.

PazButne xu3Hu Ha 3emue mo spam M nepuojaM. Karapxeil. Apxeiickas u mporepo3oickast 3pbl. [laneo3oiickas spa u eé
MEePHOJIbI: KeMOPHUNCKUIA, OPJIOBUKCKUHN, CHUTYPUIUCKUN, T€BOHCKUN, KAMEHHOYTOJIbHBIN, TIEPMCKHIA.

Me3so30iickas 3pa U €€ epruoAbl: TPUACOBBIN, FOPCKUIM, MEJIOBOM.

Kalino3oiickas 3pa u €€ nepruopl: MaJIeOr€HOBBIN, HEOT€HOBBIM, AHTPOMOTEHOBBIH.

XapakTepucTUKa KIMMaTa M TeOJIOTMYECKUX NpoueccoB. OCHOBHBIE 3Talbl 3BOJIIOLUHAHM PACTUTENBHOTO WU JKMBOTHOTO MHPA.
Apomop(ho3bl y pacTeHu# U )KUBOTHBIX. [losiBIIeHNE, pacIIBET U BBIMUPAHKE TPYIII )KUBBIX OPTAaHU3MOB.

CucreMa OpraHMYEeCKOro MUpa Kak OTpaXKeHue 3BOTOIUU. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

OBOJIIOIMSA 4YENIOBEKA. AHTPONOJIOrUsl Kak Hayka. PazBUTHE NMPEACTABICHHI O MPOUCXOXKIACHUU YEIOBEKA. METOIbl M3y4YEHHS
aHTponorene3a. CxoACTBa U pa3INuus YEJIOBEKA U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.



JBmxymue cuibl ((hakTopsl) aHTpororenesa. HacrnencTBeHHass M3MEHUMBOCTh U €CTECTBEHHBIM 0TOOp. OOIIecTBeHHbI 00pa3
’KU3HH, U3TOTOBIICHUE OPYIUH TpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaaMM M BETBHU HBOJIOLMM YEJIOBEKA: aBCTPAIONUTEKH, UenoBeK yMmenblil, YenoBek NpsaMOXondinii, YeroBek
HeaHjepTanbckuil, Yenosek pazymubiii. Haxonku uckomaeMbIX OCTaTKOB, BpeMs CYIIECTBOBAaHUS, 00JacTh pacpOCTpaHEHUs], 00BEM
rOJIOBHOTO MO3ra, 00pas3 KU3HHU, OPYIHs.

Yenoseueckne packl. OCHOBHBIC OOJBINME pachl: €BPOTCOMIHAS (€Bpa3uiicKas), HErpo-aBCTpajouHas (IKBATOPHAIBbHAS),
MOHTOJIOM/IHasA (a3MaTcKo-aMepuKaHcKas). YepTbl MNPUCHOCOONEHHOCTH NPEICTABUTENIEH YEJOBEYECKUX pac K  YCIOBHIM
cyuiecTBoBaHMs. ENMHCTBO yenoBevueckux pac. Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsr: ®@. Penu, JI. I1actep, A. . Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmunel 1 cxembl: «Bo3nukHoBeHne CoJIHEUHOW cucTeMbl», «Pa3BuTue opranuueckoro mupay», «PactutenbHas KIETKay,
«KuoTHas kietka», «lIpokapuornueckas kierka», «COBpeMEHHAs CUCTEMa OPraHUYECKOro Mupay, «CpaBHEHHME aHATOMHYECKHX
YepT CTPOCHHUS YeJIOBEKa U YeJI0BEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTA MAJICOHTOJOTMYECKUX HaXOAO0K MPEIKOB COBPEMEHHOIO
4eJloBeKay, «JlpeBHeune moan», «JpeBaue iroan», «Ilepble COBpeMEHHBIE JTI01», «Hen0BeYeCKUue pacs».

Oo6opynoBanue: myisiku «IIpoucxoxienre yenoBeka» (OIOCThI ABCTPATIONUTEKA, MUTEKAHTPONA, HEAaHAepTaabla, KPOMaHbOHIIA),
CJIETIKM WM M300paXeHUs] KaMEHHBIX OpYIHUW MEepPBOOBITHOTO YeJIOBEKa (KaMHU-YOIIEphl, pyOuia, ckpedia), reoXpoHOJOrnyecKast
Tabnuua, KoyuieKus «PopMbl COXPaHHOCTU UCKOMAEMbIX JKUBOTHBIX U PACTEHUN».

JlaGopaTopHblie M NpaKkTHYeCKUe padoThI:

[Ipaktuueckas pabora Ne 1. «M3ydeHne MCKONMaeMbIX OCTATKOB PACTEHHUM W )KMBOTHBIX B KOJUIECKITHSIX).

DKckypeus «IBONIOLUS OPraHUYECKOTO MUpa Ha 3emMJie» (B €CTECTBEHHO-HAYUYHbIN WM KpaeBeAUECKUN My3€e).

Tema 3. OpranusMbl 4 OKpy:Ka0IIaa cpeaa.

DKOJIOTHs KaK HayKa. 3aJadyd M paslelibl SKOJOTMU. METOAbl SKOJIOTHYECKUX HCCIAEHOBAaHUN. DKOJIOTMYECKOE MHUPOBO33PEHUE
COBPEMEHHOTO YEJIOBEKA.

Cpenpl 00MTaHMs] OPraHU3MOB: BOJHAS, HA3€MHO-BO3/1yIIIHAs, IOYBEHHAs, BHYTPUOPIraHU3MEHHAS.

Okonornueckue (aktopel. Kiaccudukanusa skonorudeckux (akTopoB: aOUOTHYECKHE, OUOTHYECKHME M aHTPOIOTeHHbIE.
JleiicTBUE SKONOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuotruyeckue (QaxkTophl: CBET, TeMIlepaTypa, BIaXHOCTb. Poromepuoausm. IIpucmnocoOneHuss OpraHM3MOB K JIEHCTBUIO
abnotnuecknx (HakTopoB. bronorndaeckue puTMel.



buotnueckue ¢akropsl. Bumbl OHOTHYECKHMX B3aUMOACHCTBHI: KOHKYPEHILIMS, XHUIIHHYECTBO, CUMOMO3 U €ro (OpMBI.
[lapa3uTu3Mm, koomepauus, MyTyalln3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAJIN3M, HEUTpaiu3M. 3HauCHUE
OMOTUYECKHUX B3aUMOJICUCTBUM /IJIsl CYIIECTBOBAHMS OPTaHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XaPAKTEPUCTUKHU NOMyIsiuu. OCHOBHbBIE TOKAa3aTeNd MOMYJAIHH: YUCIEHHOCTh, IJIOTHOCTh, POXAAEMOCTb,
CMEPTHOCTb, IPUPOCT, MUTpalvs. JIuHaMUKa YUCICHHOCTU MOMYJISIUN U €€ PEeTyJIALus.

JlemoHcTpanuu:

[Hoptpetsr: A. 'ym6ombar, K. @. Pynbe, O. ['ekkens.

Tabmuubr 1 cxembl: kapta «lIpuponnsie 30HbI 3emiu», «Cpelbl 0OMTaHUs OpraHu3MoBy, «Doronepuoauzmy», «llomymsiuny,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTU MOMYJSAIUUA UHPY30pUU-TyPenbKny», «[luiesbie nenm.

JlabopaTopHbie U MpaKTHYECKHE PA0OTHI:

Jlabopartopnas padota Ne 3. «Mopdosiornueckue 0COOEHHOCTH PaCTEHUN U3 Pa3HBIX MECT OOUTAHUS.

JIabopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB KOJIEYCay.

[Ipaktuueckas padora Ne 2. «I[1ocuéT MIOTHOCTH MOMYJISIINI pa3HbIX BUOB PACTCHUID.

Tema 4. Coo0mecTBa ¥ IKOJIOrHYECKHE CHCTEMBI.

CoobmiecTBo opraHu3mMoB — OuoleHo3. CTpyKTypbl OMOIIEHO3a: BUJ0Basi, IPOCTPAHCTBEHHAs!, Tpoduueckas (nuineBas). Buabi-
TOMHUHAHTEL. CBs3U B OMOIIEHO3E.

Dkonoruyeckue cucteMbl (9kocucteMbl). I[lonstue 00 »skocucteme U OuoreornieHosze. DYHKIIMOHAIBHBIE KOMITOHEHTHI
HKOCUCTEMBI: TPOJYLEHTbI, KOHCYMEHTbI, peIyleHTbl. KpyroBopor BemecTB M MOTOK 3HEPrMM B 3KocucrteMe. Tpoduueckue
(nuieBble) ypoBHU 3KocucTeMbl. [Tumiessie nenu u cetu. OCHOBHBIE MOKA3aTeNu 3KOCUCTEMBL: Onomacca, IpOAYKIHsL. DKOJOTHYECKUE
NUpaMubl: MPOAYKIIMH, YUCIECHHOCTH, OMoMacchl. CBOKCTBA 3KOCUCTEM: YCTOMUYHMBOCTbD, CAMOpEryJiaLys, pazButue. Cykieccus.

[IpupoaHbie 3KoCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO MJIM IIUPOKOJIUCTBEHHOTO JIeca.

AHTpONOTreHHbIE SKOCUCTEMBI. ATPO3KOCUCTEMBI. Y pOOoIKOocHCTEMBI. bruonornyeckoe u X03sHCTBEHHOE 3HAUEHUE arpO3KOCUCTEM
1 ypOOIKOCHUCTEM.

buopasznooOpasue kak pakTop ycTounBOCTH 3KOcucTeM. CoxpaHeHrne OMOJIOTMYECKOro pa3Hoo0pasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB U cTpykTtypa Ouocdepnl. KuBoe BemecTBO M ero (yHKLHUU.
Ocob6ennoctu 6uocdepsl Kak T100anbHOM 3KocucTeMbl. JlnHaMuueckoe paBHOBeCUEe U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTs! BeecTB 1 OMOT€OXUMHUYECKUE LIUKIIBI 3JIEMEHTOB (yriaepoaa, a3oTa). 30HaIbHOCTh Ouocdepbl. OCHOBHBIE OMOMBI
CYILH.

YenoeuecTBo B Onochepe 3emin. AHTporIoreHHble u3MeHeHus B Ouocdepe. ['1obdanbHbIe SKOJOTHYECKUE MPOOTIEMBI.



CocymecTBoBanue npupoAsl U denoBeuecTBa. CoxpaneHue OMOpa3HOOOpa3usi Kak OCHOBAa ycTOWYMBOCTH Omocdepsl. OcHOBa
paIMOHAIBHOTO yIPABICHUS MPUPOIHBIMU PECYPCAMU U X UCTIOTIb30BaHueE. JlocTkeHus: OMONIOTUH U OXpaHa MPUPOIBI.

JdeMoHcTpanuu:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmumsr u cxemsl: «lIumeBbie nenw», «buoueHos3: cocraB u crTpykrypa», «Ilpupoansie coobuectBa», «llenu nuTanusy,
«Oxonornyeckas nupamuaa», «buocdepa m yenoBek», «IKOCUCTEMA IMIUPOKOIUCTBEHHOTO Jiecay, «DKOCHCTEMa XBOMHOTO Jecay,
«buoneHo3 Bogoéma», «ArpoueHo3», «lIpuMepHble aHTPONOTEHHbIE BO3JECUCTBUS Ha MPUPOAY», «BaxkHeWlne HCTOYHUKU
3arpsiI3HEHUS] BO3/lyXa M TPYHTOBBIX BOI», «llouBa — BaxHelmas cocraBistomas Ouocdepb», «DakTopbl Aerpajaly IOYBY,
«ITapHukoBeIil 3¢ ek, «PakTOpbl paAMOaKTUBHOTO 3arpsi3HeHUs Ouocdeprl», «O0Imas cTpykrypa 6uocheps», «Pacnpoctpanenue
®KU3HU B Ouocdepe», «O30HOBBIN 3KkpaH Ouocheps», «Kpyrosopor yriepoaa B 6uochepe», «KpyroBopoT a3ora B IpUpoe».

ObopynoBanue: Mojaenb-anuikanus «Tunuunele OHOLIEHO3b», TrepOapuil  «PacTUTenbHbBIE COOOIIECTBA», KOJUIEKIIMH
«buonenos», «Bpenurenu BaKHEMIIUX CEIbCKOXO3AMCTBEHHBIX KYJIbTYyp», IepOapud M KOJUIEKIIMM PACTEeHUH W KUBOTHBIX,
IpUHAJICKAIIME K Pa3HbIM 3KOJOTMYECKMM TIpynmaMm ojaHoro Buja, Kpachas kuura Poccuiickoit ®enepanuu, u300pa)kxeHUs
OXpaHSAEMBIX BUJIOB PACTEHUI U )KUBOTHBIX.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 BUOJIOT'YMH HA BA3OBOM YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

Cornacao ®I'OC COO, ycTaHaBiIMBarOTCs TPeOOBAHUA K pe3yibTaTaM OCBOCHHS OOYYaIOIIMMUCS MPOrpaMM CPEIHEro OOIIero
00pa30BaHMs: TUYHOCTHBIM, METAIPEIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType JNMYHOCTHBIX pE3yJIbTATOB OCBOEHHUS MpeameTa «bHOJOTHs BBIIEICHBI CIEAYIOUIME COCTaBIISIONINE: OCO3HAHUE
00yYarOIIMMUCS POCCUMCKOM TpaaaHCKON UICHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTA U CaMOOIIPECIICHHUIO,
HaJU4he MOTUBALUU K 0OYYEHUIO OMOJIOTHH, IIEJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTMYHOCTH Ha OCHOBE KITFOYEBBIX
IIEHHOCTEM M MCTOPUYECKUX TPAJUIMN Ppa3BUTHS OMOJIOTMYECKOTO 3HAHUSI, TOTOBHOCTh W CIIOCOOHOCTh OOyYaroluxcs
PYKOBOJICTBOBaTbCS B CBOEM JIEATEIIBHOCTH IIEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAMHM, MPUCYIIUMU CHUCTEME OHUOJOTHUYECKOTO
o0pa3oBaHusl, HATUYHME IKOJIOTUUECKOr0 MPABOCO3HAHHUS, CTIOCOOHOCTH CTaBUTh IEIH U CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE PE3yJIbTAThl OCBOCHUS MpeaMeTa «buoaorus» JoCTUraloTCsl B €AMHCTBE YU€OHON U BOCIIMTATENILHON JEATEIbHOCTH
B COOTBETCTBUM C TPATUIIMOHHBIMH POCCUUCKUMHU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKHMHU U TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH,
MPUHATHIMA B OOIIECTBE MpaBUJIaMU W HOPMaMU IMOBEJICHHUS M CHOCOOCTBYIOT MpOIIECCaM CaMOIIO3HAHUS, CAMOBOCIHUTAHUS U
CaMOpA3BUTHA, PA3BUTUSI BHYTPEHHEW MO3ULMHU JIMYHOCTH, MATPUOTU3MA, YBAKEHHS K 3aKOHY WU MPABOMOPSIAKY, YETOBEKY Tpyda H
cTapiieMy MOKOJICHHUIO, B3AMMHOTO YBaKEHHUsI, 0EPEKHOTO OTHOIICHHS K KYyJbTYPHOMY HACJEIUIO U TPATUIIMIM MHOTOHAIIMOHAIEHOTO
Hapoaa Poccuiickoit @enepannu, MIPUPOJIE U OKPYKAIOIIEH CpETIE.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUSI Y4eOHOro rmpeamMera «bUOJOTHUS) JOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH
00yyYaromuxcsi PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEW MO3UIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPHEHTAIUM,
MO3UTHUBHBIX BHYTPEHHUX YOEXKICHHM, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTAM POCCHICKOTO OOIIECTBA, pacCUIupeHHe
YKA3HEHHOTO OIIBITA U OIBITA JEATEIBHOCTH B MPOLIECCE PEAIU3alMi OCHOBHBIX HAIPABJICHUN BOCHUTATEIIBHON AEATEIIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTh IPAXKAAHCKOU MO3UITMN 00YUYaAIOIIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO YJI€HA POCCUIMCKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYITMOHHBIX MPAB U 0053aHHOCTEH, YBAXKEHHE 3aKOHA U TIPABOIIOPSIIKA,;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATETLHOCTH MPHU CO3JJaHUN yUEOHBIX MPOEKTOB, PEIICHUN YIEOHBIX U MO3HABATEIHHBIX
3a/1a4, BBIMOJHEHUN OUOJIOTUUECKUX IKCIIEPUMEHTOB,;

CITOCOOHOCTH ONPEEATh COOCTBEHHYIO MTO3UIINIO 110 OTHOIICHUIO K SIBICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;



YMEHHUE yYUUTHIBATh B CBOUX JCHCTBUSX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aWMOJICHCTBHUS JIIOJICH C PA3HBIMU yOEKICHUSIMH,
KYJbTYPHBIMU LIEHHOCTSAMU U COLIMATbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJIHUYECTBY B MPOIECCE COBMECTHOTO BBITIOTHEHHUS YYCOHBIX, TO3HABATEIBHBIX U UCCIICIOBATEIIbCKUX 3aj1ad,
YBa)KUTEJILHOTO OTHOIIEHHSI K MHEHHIO OIIIMTOHEHTOB MPU 00CY>KJICHUHU CIIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO COJICPIKAHNS;

FOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOU JI€SITETbHOCTH;

2) NIaTPUOTHYECKOT0 BOCITUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUUCKOW TPaKIAHCKOW WISHTUYHOCTH, MATPUOTH3MA, YBKEHHS K CBOEMY HApOay, YyBCTBa
OTBETCTBEHHOCTU mnepes PoanHO#M, ropiocT 3a CBOM Kpail, cBOW PoauHy, CBOM S3BIK M KYJIbTYpPYy, IPOUIJIOE W HACTOSILEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACJIEAUIO U MaMITHUKAM IIPUPObI, JOCTHAKEHUSIM Poccnm B HayKe, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHUAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATH BKJAJ POCCHUICKHX YUEHBIX B CTAHOBJIEHUE M PAa3BUTHE OMOJIOTHH, MOHUMAaHUS 3HAYEHUsI OMOJIOTHUU B
MTO3HAHUU 3aKOHOB IIPUPOJIBI, B )KU3HHU YEJIOBEKAa U COBPEMEHHOTO OOIIECTBA;

ujeliHas yoe1EHHOCTh, TOTOBHOCTD K CITYKEHHUIO M 3amuTe OTeduecTBa, OTBETCTBEHHOCTD 3a €ro CyAn0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUWE JIYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUICCKOTO ITOBEACHUS;

CITOCOOHOCTh OIICHUBATh CHUTYAIlMI0O M MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSACh HA MOPaIbHO-HPABCTBEHHBIC HOPMBI U
LICHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIIErO;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POJHUTENSM, CO3JaHHI0O CEMbM HA OCHOBE OCO3HAHHOI'O MPHUHATHS LEHHOCTEH CEMEUHOMN
YKU3HU B COOTBETCTBUM C TPaAUILIUSIMU Hapo10B Poccuu;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHHWE K MHUpPY, BKJIIOUYas JCTETUKY ObITa, HAYYHOTO W TEXHWYECKOTO TBOpPYECTBa, CIOpPTa, TPYya,
OOIIIECTBEHHBIX OTHOIICHMI;

IMOHUMAaHUE SMOLIMOHAIBHOTO BO3JCUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BUaX UCKYCCTBA, CTPEMJICHHE MPOSBIISITH KAU€CTBA TBOPUECKON JTUYHOCTH;

5) pusnyeckoro BocnuTaHus, GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS K IMOIMOHAJIBLHOI0 0JIarOMOJyYns:



MOHUMAaHUE W pean3alus 3I0pOBOTO U 0€30MacHOro o0pa3a KU3HH (30pOBOE MUTAHKUE, COOIIOICHIE TUTUCHUYECKUX TIPABIIT U
HOpM, COalaHCUPOBAHHBIA PEKUM 3aHATUA M OTHAbIXA, pEryispHas ¢u3nueckas aKTHBHOCTH), OEpEKHOTO, OTBETCTBEHHOTO H
KOMITETEHTHOTO OTHOUIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 37I0POBBIO;

NOHUMaHUE I[IEHHOCTU MpaBWJ HMHAUBUAYATHHOTO M KOJUJIEKTUBHOTO O€30MAaCHOTO MOBEJACHUS B CHUTYalMSIX, YTPOKAIOIIMX
3I0POBBIO U )KU3HH JIIOJIEH;

OCO3HaHME TMOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aTKOT OIS, HAPKOTUKOB, KypEHHUS );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOM JIESITEIIBHOCTU TEXHOJIOTMYECKOM W COLMAIbHOM HAMpaBlIEHHOCTH, CIIOCOOHOCTh HWHUIIMHUPOBATD,
IJIAHUPOBATh U CAMOCTOSITEIBLHO BBITIOJIHIThH TAKYIO A€ TEILHOCTD;

HMHTEPEC K Pa3InuHbIM cepaM npodheCCHOHAIBHON S TEILHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOp OyAyiiei nmpodeccuu
1 peajn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CLIOCOOHOCTh K 00pa30BaHUI0 U CaMOOOpPa30BaHUIO HA TIPOTSKEHUU BCEU KU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTUYECKHU LEJIECO00Pa3HOE OTHOIICHHUE K MPUPOJIE KaK UCTOUHHKY JKU3HU Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBAHMUS;

MOBBIIIIEHUE YPOBHS 3KOJOTUYECKOW KYJbTYphl: MPUOOPETEHHE ONbITa IUIAHHUPOBAHUS TOCTYNKOB W OLICHKH WX BO3MOKHBIX
MOCJICICTBUN [T OKPYIKAIOLIEN CPELBI;

OCO3HaHME rI00aJTbHOTO XapaKTepa HIKOJIOTHIECKUX MPOOJIeM U yTeH UX PEIICHMUS;

CIIOCOOHOCTH MCMOJIB30BaTh MPUOOpETaeMble TIPU U3yYCHUH OWOJIOTMH 3HAHUS U YMEHUS MPHU PEIICHUH MpoOJieM, CBI3aHHBIX C
palMOHAJILHBIM TIPUPOJIONIOJIB30BaHUEM (COOII0OICHUE TTPaBUJI MOBEACHUS B MPUPOJIE, HAMPABICHHBIX HA COXPaHEHHWE PABHOBECHS B
AKOCHUCTEMAX, OXpaHy BUJOB, SKOCUCTEM, OHOChEphI);

AKTUBHOE HETIPUSTUE ACHCTBUMN, MPUHOCAIIUX BPE OKPY>KAIOIIEH MPUPOIHOM cpe/ie, YMEHHE MPOTHO3UPOBATH HEOIArONpUsITHbIC
AKOJIOTMYECKHUE MOCTIEACTBUS NPEANPUHUMAEMbIX JEHCTBUIM U MPEIOTBPAILATh HX;

HaJIMYUe Pa3BUTOTO HSKOJIOTHYECKOTO MBIIUICHUS, DJKOJOTHUYECKON KYJIBTYphI, OIbITA JESITEIHHOCTH HSKOJOTHYECKON
HaIpaBJICHHOCTH, YMEHUsI PYKOBOJICTBOBAaThCS MMM B TO3HABaTEIbHOW, KOMMYHMKATUBHON M COIMAIbLHOM MPaKTUKE, TOTOBHOCTU K
Y4acTHUIO B IPAKTUUECKOMN AEATETLHOCTH IKOJOTHUYECKON HAMTPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:
c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU M OOIIECTBEHHOM MPAKTHKH,
OCHOBAHHOTO Ha JTUAJIOTE KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYJILTYPHOM MHUPE;



COBEPILEHCTBOBAHUE SA3bIKOBOM M YUTATENBCKOM KYJIbTYPhI KaK CPEACTBA B3aUMOICHCTBUS MEXY JIOJbMHU U ITO3HAHUS MUPA;

NMOHMMAaHUE crienu(puKr OUOJIOTUM KaK HAyKH, OCO3HaHUS €€ poiau B (pOPMHpPOBAHMH PALMOHAIBHOTO HAYYHOTO MBIIUICHUS,
CO3/IaHMHU LIEJIOCTHOTO MPEJCTaBICHUS 00 OKpYXarolleM MHpE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA M OOIECTBA, B IO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEN U PELIEHUH MTPOOJIEM COXPaHEHUs IPUPOAHOTO PABHOBECHUS;

yOex1EHHOCTh B 3HAUMMOCTU OMOJIOTMU JUIsl COBPEMEHHOM IUBMIM3AIMK: 00ECIEYEHHUsT HOBOI'O YPOBHS PAa3BUTHUS MEIULMHBI,
CO3J]aHUE NEPCIIEKTUBHBIX OMOTEXHOJIOTUM, CIOCOOHBIX pelIaTh peCypCHbIE MPOOJIEMBbI pa3BUTHUS YEIOBEUECTBA, IOMCKA ITyTEH BbIXOAA
U3 TJI00ATbHBIX IKOJOTUYECKUX MPoOJIeM U oOecreueHusl mepexoaa K YCTOWYMBOMY Pa3BUTHIO, PAllMOHAIBHOMY HCIIONIb30BAHHIO
IPUPOJHBIX PECYPCOB U OPMUPOBAHUIO HOBBIX CTAHJAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B IOJYYEHUU OMOJOIMUECKMX 3HAHUN B LIENSAX MOBBIIMIECHUS OOILIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, KaK COCTaBHOM 4acTH (PYHKIIMOHAILHON TPaMOTHOCTH 00yJaromuxcsi, opMUpyeMon pu U3y4eHUH OUOJIOTUH;

MMOHUMAaHUE CYUIHOCTH METOJOB MO3HAHHUA, HUCIOJb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJb30BaTh MOTYYacMbIe
3HAHUS JJI aHAJIM3a U OOBSICHEHUS SIBJICHUI OKPYKalOLIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHH, YMEHUE JieiaTh 0OOCHOBaHHbIE
3aKJIFOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOUIMXCS JAHHBIX C LEJIbIO MOTYYEHHsI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OWOJIOIMYECKWE 3HAHMUSA JUIsl pPEUICHUs NpoOJieM B pEalIbHbIX KU3HEHHBIX
CUTYaLUSIX;

OCO3HaHWE IIEHHOCTH HAYYHOW [ESITeIbHOCTH, TOTOBHOCTh OCYUIECTBJISATH MPOEKTHYIO M HMCCIENIOBATENBCKYIO JESITEIbHOCTh
WHJVBUyaJIbHO U B TPYIIIIE;

TOTOBHOCTh U CHIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BAHUIO, K AKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHUI 1O
OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATBI



MeramnpeamMeTHbie PE3yJbTaThl OCBOSHUS ydeOHOTO mpenMera «buosorws» BKIIOYAIOT: 3HAYMMBIE 1711 (POPMHUPOBAHUS
MHUPOBO33pPEHUS OOYYAIOIMINXCS MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIEHAyYHbIE TOHATHS, OTPAXAIONIUE IIETOCTHOCTh
HAy4YHOU KapTHHBI MUpPA U CHElU(PUKY METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs, SBIICHUE,
npolece, cucTeMa, HaydyHbld (pakT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS, HCCIIeJOBaHUE, HAOIIOJEHUE, U3MEPEHHUE,
DKCIIEPUMEHT W JPYTHUX), YHUBEpcajbHble Yy4eOHble JeWcTBUS (MO3HABaTelIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
obecnieunBaone (GopMupoBanre (YHKIIMOHATLHOM TI'PaMOTHOCTH W COLMAIBHOW KOMIIETCHIIMM OOYYaroluXxcsi, CIOCOOHOCTH
00yyYaroIMXCsl UCIOIB30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKHUE 3HAHUSL U YHUBEPCAJIbHbIC YUeOHbIC ICUCTBUS B
MO03HABATENLHON M COLUANIbHOM MPaKTHKE.

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHUS IIPOTPAMMbI CPETHETO OOIIEro 00pa3oBaHus JOJKHBI OTPAXKATh:

OBJaeHne YHUBEPCAJILHBIMYU YU€OHBIMH NMO3HABATEIbHBIMU J€CTBUAMM:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOATENbHO (POPMYJIMPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUNA TMPUEMBI JIOTMYECKOTO MBIIUICHUs (aHajdu3a, CHUHTE3a, CPaBHEHMS, KiacCU(UKAIIUH,
0000111eHHsT), pACKPBIBaTh CMBICII OMOJIOTMUECKUX MOHATUN (BBIACIATH UX XapaKTEpHbIC MPU3HAKH, YCTAHABIMBATH CBSI3U C JIPYTUMU
MIOHSATUSIMU );

OTPENEIIATh 1EIN JACATEIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUH UX JTOCTUXKEHHS, COOTHOCUTH PE3YJIbTaThl JIESITEIHLHOCTH C
MMOCTaBJICHHBIMU 1EJISIMU;

MCIIOJIH30BaTh OMOJIOTUUECKHE TIOHATUS JJIs1 OOBSICHEHUS (DAKTOB M SIBICHUM KHUBOU MPUPOJIBI;

CTPOUTH JIOTHUECKUE PACCYKJIeHUs (MHAYKTHUBHBIC, JENYKTUBHBIC, TI0O AaHAJIOTHH), BBISBIISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYUHSI B
paccMaTpUBaeMBbIX SIBICHUSIX, (POPMYITUPOBAThH BHIBOJIBI U 3aKJIFOUCHUS,

MPUMEHSATh CXEMHO-MOJICTIbHBIE CpEJCTBA JJIsl TPEACTABJICHUS] CYIIECTBEHHBIX CBSI3€M W OTHOIIEHWH B H3y4YaeMbIX
OnoNornYecKnx 00bEKTaX, a TAKKEe MPOTUBOPEUHI PA3HOTO POJIa, BBISIBIICHHBIX B PA3JIMYHBIX WH()OPMAIITMOHHBIX UICTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHHS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCSI MaTepUalbHbIX U HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JCSATEIbHOCTb, OIICHUBATh COOTBETCTBHE PE3yJbTATOB IIEsIM, OIICHUBATh PUCKH TOCJIEICTBUMN
NeATEIIbHOCTH;

KOOPAWHUPOBATH U BBIMOJHATH pa0OTy B YCIOBUSIX PEAIbHOT0, BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe MCCJIEI0BATEIbCKHE ICHCTBHUS:

BJIaJICTh HABBIKAMU YUEOHO-MCCIIEI0BATEIHCKON M TPOCKTHOM JIEATEIbHOCTH, HABBIKAMU pa3pelIeHus MpooIieM, CHOCOOHOCThIO U

TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIIECHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO Pa3IMYHBIX METOI0B ITO3HAHUS;



HCIIOJIb30BaTh PAa3JIMYHble BUIBI ACSITEIBHOCTH MO IMOJYYCHHIO HOBOTO 3HAHUS, €ro HHTEpIpeTalny, MpeoOpa3oBaHUI0 U
MPUMEHEHUIO B YICOHBIX CUTYAIIUSIX, B TOM YHCJIE TIPU CO3JIaHNN YI€OHBIX U COIIMATBHBIX MPOEKTOB;

(GhopMHUpPOBATh HAYUYHBINA TUI MBIILJICHUS, BJIaJ€Th HAYYHOU TEPMUHOJIOTHEH, KITIOYEBBIMU MOHATUSIMU U METOJIaMU;

CTaBUTb U (HOPMYITUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHOMN N€ATEIbHOCTH U )KU3HEHHBIX CUTYAIIUX;

BBISIBJISITh IPUUMHHO-CJIC/ICTBEHHBIC CBSA3U U aKTYaJIU3UPOBATh 3aJ]1ady, BBIIBUTATh TUIIOTE3Yy €€ PElICHUs, HAXOUTh apryMEHThI
JUIA TOKA3aTEeNbCTBA CBOMX YTBEPKIACHHM, 3a/1aBaTh TapaMeTPbl U KPUTEPUH PEIICHHUS,

aHaAJIM3UPOBATh MOJYYCHHBIE B XOJI€ PEIICHHUs 3a7aud pe3yIbTaThl, KPUTUYECKH OIICHUBATh WX JOCTOBEPHOCTH, TPOTHO3HPOBATH
U3MEHEHHE B HOBBIX YCJIOBUSX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh PUOOPETEHHBIN OIBIT;

OCYUIECTBJIATH LEJICHANPABICHHBIN TOUCK IEPEHOCA CPEACTB U CIIOCOOOB JIEUCTBHS B MPO(ECCUOHATBHYIO CPENY;

YMETh NEPEHOCUTH 3HAHUS B TTO3HABATENIBHYIO M MPAKTUYECKYIO 00JIaCTH )KU3HEACATEIHHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 00IaCTeH;

BBIJIBUTaTh HOBBIE HJIEU, TpeajaraTb OPUTMHAIBHBIC TMOAXOJbl W PEIICHUS, CTAaBUTh NPOOJEMbl U 3aJaud, JOIMYCKAIOIINE
aIbTEPHATUBHBIC PEIICHMUSI.

3) pabora ¢ uHpopmManmeii:

OpPUEHTUPOBATHCA B PA3JIMUHBIX HCTOYHUKAX HHPOpPMAIUU (TEKCTE€ Y4YEeOHOTO MOCOOUs, HAYYHO-MOMYJISIPHOW JUTEpatype,
OMOJIOTUYECKUX CIIOBAPSX U CIPABOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHETE), aHAIM3UPOBATh HH(DOPMAITUIO PA3ITHUHBIX
BUJIOB U (hOPM TMpECTaBICHUS, KPUTUYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEIPOTUBOPEUYNUBOCTH;

hopMyIHpOBaTh 3aMIPOCHl U MPUMEHATHh Pa3IMYHbIE METOJBI IIPH MMOUCKE M 0TOOpe OMOJIOTHYeCKOM MH(pOpMaIK, HEOOX0 TUMOM
TS BHITIOJTHEHUS Y4eOHBIX 3a/1a4;

MpUOOpETaTh OIBIT UCIIOIL30BaHUS WH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHHA, COBEPIICHCTBOBATh KYJIbTYPY aKTHUBHOTO
MCIIOJIb30BAHUS PA3TUYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSTENIHO BHIOMPATh ONTUMAIBHYIO (POpMY TIpeACTaBICHUS OMOJIOTHYEeCKON HH(popManuu (cXxeMbl, rpaduKu, JHarpaMMsl,
TaOIUIIbI, PUCYHKH U IPYTOE);

WCIIONIb30BaTh HAYYHBIN S3BIK B KAa4eCTBE CpPEACTBA MpH paboTe ¢ OmoIorndyeckoil MHGPOpMAIUEH: MPUMEHITh XUMHUYECKUE,
¢du3nUeckue U mMaTeMaTU4YeCKUEe 3HAKU M CUMBOJIBI, (OpMyIibl, aOOpeBHATypy, HOMEHKJIATYpy, MCIOJb30BaTh U MPEeoOpPa30BbIBATH
3HAKOBO-CHUMBOJINYECKHUE CPEACTBA HATJISTHOCTH;

BJIAJICTh HABBIKAMHU PACMIO3HABAHMSI M 3AIUTHI HH(MOPMAITIH, HHPOPMAIIMOHHOM 0€30MacHOCTH JTUYHOCTH.

OBJajieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JI€CTBHSIMU:

1) o6menne:



OCYIIECTBIISITh KOMMYHHUKAIIMM BO BCeX cQepax >KW3HHM, aKTHBHO YYacTBOBATh B JHAJIOTE€ WJIM JUCKYCCHHM IO CYIIECTBY
oOcyxxnaemMoli Tembl (yMEHHE 3aJaBaTh BOMNPOCHI, BBICKA3bIBaTh CYXKICHHUS OTHOCUTENIHHO BBINIOJIHEHUS MpeiaraeMoi 3aaayu,
YUUTBIBaTh UHTEPECHI U COTJIACOBAHHOCTH MMO3ULIUN APYTUX YYACTHUKOB JUAJ0ra UiIN TUCKYCCHH);

pacrno3HaBaTh HEBepOaJIbHbIE CpEACTBA OOIIECHUS, NMOHUMATh 3HAUYEHHUE COLMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS
KOH(IMKTHBIX CUTyalli, yMETb CMAT4aTh KOH(IUKTHI U BECTU MIEPErOBOPHI;

BJIQ/IETh PA3IMYHBIMH CIOCO0aMU OOIIEHUS U B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUS APYTUX JIIOJIEH, TPOSBISATh YBAKHUTEIHLHOE
OTHOIIIEHUE K COOECEAHUKY U B KOPPEKTHOUN Popme PopMyTupoBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO M JJOTUYHO M3JIaraTh CBOXO TOUKY 3PEHMS C UCIOJIB30BAHUEM SI3BbIKOBBIX CPEICTB.

2) cOBMeCTHAsl 1eATeIbHOCTD:

MOHUMAaTh U UCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHON W MHAMBUAYaJIbHOW paOOThl MPH PEIICHUA OMOIOTHYECKON MPOOIEMBI,
000CHOBBIBaTh HEOOXOIUMOCTh TPUMEHEHUS TPYNIIOBBIX (HOPM B3aUMOJEHCTBUSA NP PELICHUN y4eOHOH 3aauH;

BBIOMPATh TEMATUKYy M METOJbl COBMECTHBIX JCHCTBUU C YYETOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEM KaXKIOTO 4YieHa
KOJUIEKTHUBA;

IIPUHUMATh LEIH COBMECTHOM JEATEIIBHOCTH, OPTaHU30BBIBATh U KOOPAMHHUPOBATH ACHCTBUSA IO €€ JOCTHKEHHUIO: COCTaBIIATH
IJIaH IEUCTBUI, paclpeeaTh POJid ¢ yYETOM MHEHUN YYaCTHUKOB, 00CYKIATh PE3yJIbTaThl COBMECTHOU pabOTHI;

OLICHMBATh KaY€CTBO CBOET0O BKJIAJIa U KaXKJOr0 YYaCTHUKA KOMAH bl B OOLIMI pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IIpeJIaraTh HOBBIE ITPOEKTHI, OLIEHUBATh UJEU C MO3UIUH HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKOW 3HAUMMOCTH;

OCYILIECTBIISATh MO3UTUBHOE CTPATETUUYECKOE MOBEJICHUE B PA3IMUHBIX CUTYalUsX, IPOSBISATH TBOPUECTBO U BOOOpaxeHHE, ObITh
WHULAATUBHBIM.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMHU J1eHCTBUSIMMU:

1) camoopranu3anusi:

MCIIOJIb30BaTh OMOJIOTMUECKHUE 3HAHUS JUIS BBISIBJICHUS MPOOJIEM U UX PEIICHUS B dKU3HEHHBIX U YUEOHBIX CUTYalUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHWM LEJE€BblE M CMBICIOBBIE YCTAaHOBKM B CBOMX JCHCTBHSX M IOCTYNKax IO
OTHOUIEHUIO K KUBOW MPUPOIE, CBOEMY 3/I0POBbIO U 3J0POBBIO OKPYKAIOUIUX;

CaMOCTOSTENIbHO OCYILECTBIISATh MO3HABATEIBHYIO JEATEIbHOCTbD, BBISBISATH MPOOJIEMBI, CTABUTh U (HOPMYJIMPOBATH COOCTBEHHBIE
3a/1a4yu B 00pa30BaTENbHOM AESITEIbHOCTH U )KU3HEHHBIX CUTYyaIlUsX;

CaMOCTOSITENIbHO COCTAaBIISITh IJIaH pPEIIEeHUs MpoOJeMbl ¢ YYETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEINOYTCHUM;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

pacuIMpATh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMUHBIX MPEIIOYTCHHI;



7iel1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATD €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE;

OLIEHUBATh MPHOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKON IPYAMIIMH B Pa3HBIX 00JIACTAX 3HAHHUH, MOCTOSHHO TOBBIIIATH CBOM
00pa3oBaTeNIbHBIN M KyJbTYPHBIH YPOBECHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYAI[MsIM, BHOCUTh KOPPEKTUBBI B ICATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB IIEJISIM;

BJIaJIcTh HABBIKAMH II03HABATEIBHOM PEe(ICKCHM KaK OCO3HAHHs COBEPIIAEMBIX ICHCTBHUI M MBICIHMTEIBHBIX IPOIECCOB, UX
pe3yJIbTaTOB ¥ OCHOBAHUiA, UCIIOJIL30BATh MPUEMBI PehIICKCHH /ISl OLIEHKH CUTYAI[HH, BEIOOPA BEPHOTO PEIICHHMS;

YMETh OIIEHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATD PEIICHHS 110 UX CHUKEHHUIO,

IPUHAMATh MOTHBBI M apTYMEHTHI APYTHX IIPU aHATH3E PE3yIbTaTOB JAESITCIbHOCTH;

3) npuHATHE ce0sl U APYTHX:

IpUHUMATH ce0sl, TOHUMAas CBOM HEJOCTATKU M JOCTOUHCTBA,

NPUHUMATh MOTHUBBI M apTYMEHTBI IPYTHX MPHU aHAJIHM3E PE3yIbTaTOB JICATEIbHOCTH;

[IPU3HABAThH CBOE TPABO U MPABO JIPYTUX HA ONIHOKH;

pa3BUBATh CIIOCOOHOCTH MMOHUMATh MHP C MO3MIIMK APYrOro 4eI0BeKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHbie pe3ynbTaThl ocBoeHusi mporpammbl COO mo Ouosnoruu Ha 0a30BOM YpPOBHE BKIIIOYAIOT CHENU(UUECKHe s
yaeOHoro npenMera «bruonorus» Hay4dHbIe 3HAHHS, YMEHUS U CIIOCOOBI ACHCTBUIN MO OCBOCHHIO, MHTEPIIPETAIIMN U TIPEOOPa30BaAHUIO
3HAHUMU, BUBI JACSATEILHOCTH IO MOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWUW B PA3JIMUHBIX YUCOHBIX CUTYaIUSAX, a TaAKXKE B



pealIbHbIX JKM3HEHHBIX CHUTYyallUsX, CBA3AHHBIX C Ouonorueir. B mporpamme mpeameTHbie pe3yiabTaThl MPEACTaBIEHBI MO TOAaM
oOy4eHwusI.

[IpenMeTHBIE pe3yabTaThl OCBOECHUS yueOHOTO npenmMera «buonorus» ¢ 10 knacce 10JIKHBI OTpaXaTh:

c()OPMUPOBAHHOCTb 3HAHUI O MECTE M pPOJIM OMOJOTHMM B CHUCTEME HAay4YHOI'O 3HAaHUS ECTECTBEHHBIX HAYK, B (DOPMHUpPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAy4YHON KAapTHHBI MHpa M HAyYHOTO MHPOBO33PEHUS, O BKJIAJE€ POCCUMCKHX U 3apyO€KHBIX yUEHBIX-
OMOJI0TOB B pa3BUTHE OMONIOTHH, (PYHKIIMOHATFHOM IPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHUsI )KU3HEHHBIX 3a]1a4;

YMEHUE PACKPBIBATH COJAEpNKAHUE OHUOJOTMYECKUX TEPMUHOB M MOHATUN: XKU3Hb, KJIETKA, OpraHu3M, mMeTadonu3Mm (oOMeH
BEIIECTB U IMPEBPALLEHUE SHEPIUU), TOMEOCTA3 (CaMOpPETyJsILMs), YPOBHEBAs OpPraHMU3alMsl JKUBBIX CHCTEM, CAMOBOCIPOM3BEICHUE
(penpoayKuusi), HacJIeCTBEHHOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHE;

YMEHUE H3j1aratb OHOJOTMYECKHE TEOpUHM (KIETOYHas, XPOMOCOMHAas, MYTallMOHHAs, LIEHTpajdbHas J0rMa MOJEKYJISAPHON
ounonorun), 3akonsl (I'. Menaens, T. Moprana, H. 1. BapuiioBa) u yueHus (0 eHTpax MHOTO0Opa3us U MPOUCXOKACHHS KyIbTYPHBIX
pactenuii H. 1. BaBunoBa), onpenensars rpaHuiibl UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BIIaJIETh METOJIaMU HAyYHOTO MO3HAHUS B OMOJIOTMM: HAOIIOACHUE U ONKCAHUE JKUBBIX CHCTEM, IPOLIECCOB U SIBJICHUI,
OpraHu3alysi U NPOBEJCHHE OHOJOTUYECKOTO HKCIEPUMEHTA, BBIJIBUKEHHUE THUIOTE3bl, BBIABICHUE 3aBUCUMOCTU MEXIY
UCCJIEAYEMBIMU BEIMYMHAMH, OOBSCHEHUE TNOJYYECHHBIX PE3YJbTATOB, MCIOJIb30BAHHBIX HAYUYHBIX MOHSATHUH, TEOPHM U 3aKOHOB,
YMEHUE JeNIaTh BHIBOJbl HA OCHOBAHUU IOJYUYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIIEIATh CYLIECTBEHHBIE MPU3HAKUM BUPYCOB, KJIETOK IPOKAPHOT U 3YKAPHOT, OAHOKJIETOYHBIX MU MHOTOKJIETOYHBIX
OpPraHU3MOB, OCOOCHHOCTH MpOIIECCOB: OOMEHa BEIIECTB M MPEBpALICHHUS 3HEPrHMM B KIETKe, (POTOCHMHTE3a, IJIACTUUYECKOIO U
HHEPreTUUECKOro 0OMeHa, XeMOCHHTEe3a, MUT03a, MeH03a, OMJIOJOTBOPEHMSI, Pa3MHOKEHHSI, HHIMBUYyaJIbHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHER);

YMEHUE NPUMEHSTh MOJYyYEHHbIE 3HAHUA AJI1 OObICHEHHS] OMOJIOTMYECKUX MPOLIECCOB U SIBICHUM, ISl IPUHATUSA TPAKTUYECKUX
pelIeHui B TMOBCEIHEBHOM MHU3HU C LEJIbl0 oOecnedeHuss Oe30MaCHOCTH CBOEro 370pOBbsi M 3JI0pPOBbS OKPYKAIOMIMX JIIOJIEH,
COOJIOIGHUST HOPM TPaMOTHOTO TOBEJACHHUS B OKpYXKaloUlel MNpUPOAHON cpeae, NOHMMaHHWE HEOOXOAMMOCTH MCIIOJIb30BaAHMS
JOCTHXKEHUI COBPEMEHHOM OMOJIOruU M OMOTEXHOJIOTUM ISl pAllMOHAIBHOTO MPUPOIOTOI30BaHUS;

YMEHHUE pelaTh 3JE€MEHTapHble TEHETUYECKHE 3aJlayd Ha MOHO- M JUTHMOpPUIHOE CKpEUIMBaHUE, CILICTUIEHHOE HAacleOBaHUE,
COCTABJISITH CXEMbl MOHOTMOPUTHOTO CKPEIIMBAHUS ISl PEJCKa3aHusl HACIe0BAHNS IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBITIOJIHATH JIA0OPATOPHBIE W MPAKTUYECKUE PadOTHI, COOMIOAATh MpaBuia Mpu padoTe ¢ y4eOHBIM U J1a0OpaTOPHBIM
000pyI0BaHUEM;



YMEHHE KPUTUYECKH OIEHUBATh M HMHTEPIPETHPOBaTh HHGPOPMALMIO OHOJIOTMYECKOTO COJAEPIKAHMS, BKIIOYAIOIIYIO
MICEBJOHAYYHbIE 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CPEICTBAa MAacCOBOW MH(OPMAIINH, HAYYHO-TIOMYJISIPHBIE MAaTEPUaIbl), STHUECKHE
aCIEKThl COBPEMEHHBIX MCCIIEIOBAHUN B OMOJIOTHH, MEJIUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIC MUCHbMEHHBIE U YCTHBIE COOOIIEHHS, 000011asi OMOJOTUYECKYI0 UHPOPMALIUIO U3 HECKOIBKUX
MCTOYHUKOB, TPAMOTHO UCIIOJIb30BaTh MOHSITUIHBIN armapaT OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS YueOHOTO peameta «buonorusy ¢ 11 knacce NOTKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJOTHUH B CHUCTEME HAay4YHOTO 3HAHWS €CTECTBEHHBIX HAyK, B (POPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA M HAYYHOI'O MHPOBO33PEHMS, O BKJIAJE POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH, PYHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JUIsl pelICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBaTh COJEpKaHHE OHMOJOTMYECKMX TEPMHUHOB M MOHSATUM: BUJ, MOIYJSLUS, T€HO(OH, 3BOJIOLHUS, TBUKYIIHE
cuibl  ((hakTOpbI) 3BOJIOLMH, MPUCIOCOOJEHHOCTh OPraHU3MOB, BHUA000pAa30BaHUE, HSKOJIOTMYECKHE (DaKTOphl, 3KOCHCTEMA,
MPOYLIEHThI, KOHCYMEHTBI, PEAYLEHTHI, LIETIH MUTAHUS, SKOJOTHYECKas MUpaMuia, OMoreorneHos, ouocdepa;

YMEHHE H3JaraTh Ouojiornyeckue Teopuu (3BostonioHHas Teopus Y. J[apBuHa, CUHTETHYECKas TEOPHs HBOJIIOLIUN), 3aKOHBI U
3aKOHOMEPHOCTH (3apozpimeBoro cxoacrsa K. M. bapa, uepenoBanus riaBHbIX HanpasiieHHd u nmyteit 3Bomonuu A. H. CeBeprosa,
yueHus o ouochepe B. U. Bepnaackoro), onpeaensiTe rpaHUIbl KX MPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHUE BIAJAETh METOJaMU HAyYHOIO MO3HAHMS B OMOJIOTMU: HAOIIOJCHUE U ONMMCAHUE KUBBIX CUCTEM, MIPOLIECCOB U SIBJIICHUM,
OpraHm3alysi U TPOBEJACHHE OHOJOTHYECKOTO OSKCIEPUMEHTA, BBIIBHKEHUE THUIOTE3bl, BBIABICHUE 3aBUCUMOCTU MEXIY
UCCJICYEMbIMU BEIMYUHAMH, OOBSCHEHHE TOJYUYECHHBIX PE3YJIbTATOB, HCIOJIb30BAHHBIX HAYYHBIX MOHATHIA, TEOPUNW M 3aKOHOB,
YMEHHE JIeJIaTh BBIBO/bI HA OCHOBAHUM MOJYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIJEIATh CYIIECTBEHHbIE MPU3HAKM CTPOCHUSI OHOJOTMYECKUX OOBEKTOB: BHUJAOB, MOIMYJSIUN, HTPOIYLIEHTOB,
KOHCYMEHTOB, PEIyLIEHTOB, OMOT€OLEHO30B U AKOCUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEICTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOIO
otbopa, BUI000pa3oBaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, IEUCTBHS SKOJOTHYECKUX (PAKTOPOB HA OpPraHU3MBI, IEPEHOCA BEILECTB
Y TIOTOKAa SHEPIMM B DSKOCHCTEMAaX, AHTPOINOIE€HHBIX HM3MEHEHUH B HKOCUCTEMAax CBOEH MECTHOCTH, KPYrOBOPOTa BELIECTB U
OMOTeOXMMHUUYECKHUX IIUKIIOB B Ouocdepe;

YMEHUE PUMEHSTh MOJYyYEHHbIE 3HAHUS 11 OObSICHEHHUS] OMOJOTMYECKUX MPOLECCOB U SABJICHUM, ISl IPUHATUSA TPAKTUYECKUX
pelIeHNiI B MOBCEIHEBHOM >KM3HM C LETbI0 oOecrieueHusl O€30MaCHOCTH CBOETrO 3/I0POBbsi M 3J0POBBS OKPYKAIOIIMUX JIIOJACH,
COOMIOIGHUST HOPM TPaMOTHOTO TIOBEJCHHMsS B OKpYXalolled MNpUpPOAHON cpeae, MOHMMaHue HEOOXOAMMOCTH HCHOJIb30BaHUS
JOCTUKEHUIM COBPEMEHHOM OMOJIOTHH AJIs PALIMOHAIIBHOTO IPUPOIOTIONb30BaHMS;

YMEHHUE pelaTh dJIEMEHTApHbIe OMOJOTUYECKHUE 3a]1a4, COCTABJIATh CXEMbI IIEPEHOCA BEILIECTB U PHEPTUU B SIKOCHUCTEMAX (LIETH
MUTAHUSA);



yYMEHHE BBIMOJHATH JIa0OpAaTOPHbIE U MPAaKTHYECKHE paboThI, cCOOM0ATh MpaBuUiia Mpu padoTe ¢ y4eOHBIM M Ja0OpaTOpPHBIM
000pyI0BaHUEM;

yMEHUE KPHUTUYECKH OIEHMBATb W HWHTEPHPETUPOBATh HMHGOPMAIUIO OHMOJIOTUYECKOTO COJACPNKAHUSA, BKIIOYAIOIIYIO
TIICEB/IOHAYYHbIE 3HAHUS W3 pa3IMYHBIX HCTOYHHMKOB (CpeAcTBa MacCcOBOW HMH(OPMALMU, HAYyYHO-TIOMYJISIPHBIE MaTepHalbl),
paccMaTpuBaTh TJI00ATbHBIE AKOJOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH, (OPMHPOBATH IO OTHONICHHIO K HHUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbBIC MMCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001as GMOJOTHYECKYI0 MH(POPMAIIUIO U3 HECKOJIBKHX
MCTOYHUKOB, TPAMOTHO HCITIOJIb30BaTh MOHATUIHHBIN ammapat OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne /i P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 b 2 0 .
MOTIOTIDL Kk Hayxa 05 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
2 X 1 0 0
MBLIC CHETEMEL H Hx Opramtsatiis https://m.edsoo.ru/7f41¢c292
. bubnuorexa [JOK
X 0 1
3 MMHYECKHUI COCTAaB U CTPOCHUE KIIETKU 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
0 0
4 HKHSHEEATEILHOCTE KISTKH 0 https://m.edsoo.ru/7f41¢c292
Pa3zmHOXEeHUE M MHIUBUAYAIBHOE PA3BUTHE bubnuorexa [JOK
) 5 0 1
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTh M N3MEHYMBOCTD 8 0 15 bubmuorexa [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
Cenexuus opranu3moB. OCHOBBI bubnnorexka [JOK
7 3 0 0
OMOTEXHOIOTHH https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
0 0
8 Pesepsiioe spens 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KIIACC

KoaudecTBO 9acoB

HaumeHoBaHue pa3jiesioB U TeM
Ne i/l
NMPOrpaMMbl Bcero
1 DBOJIIONUOHHAS OWOJIOT U 9
5 BO3HHUKHOBEHHE U Pa3BUTHE KU3HU Ha 9
3emite
3 Opranu3Msl U OKpyXkarolas cpeaa 5
4 Coo0111ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9
) PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

KonTpoabubie IIpakTuuyeckue

padoThI padoThI
0 1
0 0.5
0 1
0 0
0 0
0 2.5

DJIEeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
https://m.edsoo.ru/7f41cc74

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJTIACC
KounyecTBO 4acoB JIeKTPOHHbIE
uugpoBbie
Ne i/ Tema ypoka Konrpoabnsie IIpakTuueckue Jara nzyyeHus bp
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
Mertoapl TO3HAHUSI )KUBOU ITPUPO/IBI.
5 [IpakTuueckast paborta Ne 1 1 0 05 bubnuorexa [JOK
«Mcnonp30BaHKEe Pa3IMYHBIX METOJIOB ' https://m.edsoo.ru/863e6122
MIPU U3YyYEHUH OMOJIOTUYECKUX 0OBEKTOB)
buonornueckue cucremsl, NPOLECCHl U UX bubnuorexa [JOK
3 1 0 0
U3y4yeHue https://m.eds00.ru/863e6564
4 XuMHYECKU cocTaB KieTku. Boja u 1 0 0 bubmuorexa [JOK
MHHEpAIbHBIE COIU https://m.eds00.ru/863e674e
bu6nmoreka [JOK
b . 1 0 0
> ek, CocTas 1 CTpOCHHE Geko https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
katanuzaTopsbl. Jlaboparopnas pabora Ne 1
6 «M3yueHne KaTaTMTHIECKOW aKTUBHOCTH 1 0 0.5 bubmmorexa [JOK
ye ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIIa3bl UIH
KaTaJsiasbl)»
bubmuoreka [JOK
7 v I 1 0 0
[ICBOABL. SN https://m.eds00.ru/863e6870
bu6mmorexa [IOK
8 H .AT® 1 0 0
YIJICHHOBLIC KHCHOTHL https://m.edso0.ru/863e6d5c
9 WcTopus u MeToabl U3y4eHHUs KIETKH. 1 0 0 bubnuorexa [IOK
Knerounas Teopus https://m.edso00.ru/863e6e88
10 Knetka kak 1ieiocTHas )K1uBasi cuctema 1 0 0



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

11

12

13

14

15

16

17

18

19

20

21

CrpoeHne 3yKapuoTUUYECKOM KIETKH.
JIaGoparopnas pabota Ne 2 «3yuenue
CTPOEHUS KJIETOK paCTE€HUH, KUBOTHBIX,
rpuOOB 1 GaKTepuil o MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIpenapaTax 1 ux
OIHCaHUE»

OOMEH BEIEeCTB WA META00IN3M
dortocunTes. XeMOCUHTES

DHepreTUYecKuii 0OMeH

’KuzHeHHbIN IUKI KICTKHU. [leneHue
KJIeTKu. MuTo3. JIJaboparopras padora No
3 «HabmroaeHue MUTO3a B KIIETKaX
KOHYHMKA KOPEIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»

Buocunres Oenka. Peaknus MaTpu4HOIro
CHHTC3a

Tpancusius — OuocunTes Oenka

Hexnerounsle GopMbl )KU3HU — BUPYCHI

®opMBbl pa3MHOXKEHHSI OPTaHU3MOB

Meiios

OO6pa3zoBaHue 1 pa3BUTHE MOJIOBBIX
kietok. OmnonorBopenue. JlaboparopHas
pabota Ne 4 «3yueHue cTpoeHus
TIOJIOBBIX KJIETOK Ha TOTOBBIX

0.5

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e6ff0
https://m.edso0.ru/863e716¢

bubmuorexa [JOK
https://m.edso00.ru/863e766¢

bu6mmoreka [IOK
https://m.edso0.ru/863e7c98

bubmuorexa [JOK
https://m.edsoo.ru/863e7aae

bubmuorexa [JOK
https://m.edsoo.ru/863e7dc4

bu6nmoreka [JOK
https://m.edso0.ru/863e796e

bu6nmoreka [JOK
https://m.edsoo.ru/863e796e

bu6nmoreka [JOK
https://m.edso0.ru/863e7540

bu6nmoreka [JOK
https://m.edsoo.ru/863e81b6
https://m.edso0.ru/863e831e

bubmuorexa [JOK
https://m.edso0.ru/863e7f4a

bu6mmoreka [JOK
https://m.eds00.ru/863e81h6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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

MHUKpOITpenaparax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB 0 bubmorexa LHOK

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

93 ['enetnka — Hayka 0 HACJIEJACTBEHHOCTH U 0 bubnnoreka [HOK
W3MEHYHUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HAcJIeI0BaHUs

24 MPU3HAKOB. MOHOTHOpUTHOE 0 bubmmorexa [JOK

https://m.eds00.ru/863e8878
CKpeIllMBaHNe

o5 JurndpunHoe CKpeuBanue. 3aKoH 0 bubmumoreka [IOK
HE3aBUCUMOI'0 HACJIeA0BaHUs IPU3HAKOB https://m.edso00.ru/863e89a4
CuemieHHOE HACJIeI0BaHNE MTPU3HAKOB.

Jlaboparopuas padota Ne 5 «3yuenue

26 pe3yIbTaTOB MOHOTHOPHUIHOTO U 05 bubnuorexa [JOK
JTUTHOPHUTHOTO CKPEITUBAHUS Y https://m.edso00.ru/863e8c60
Ipo30¢uiIbl Ha TOTOBBIX
MHUKpOTpernaparax»»

97 I'eneTunka nosa. Hacnenosanue 0 bubmuorexa [JOK
MPU3HAKOB, CUEIICHHBIX C ITOJIOM https://m.edso00.ru/863e8c60
N3menunBocTs. Henacnencreennas
n3MeHuuBOCTh. JlabopaTopHas pabora Ne

28 6. N3yuenne moauUKaIIMOHHOM 05 bubnunorexa [JOK
W3MEHUYHUBOCTH, TOCTPOCHUE https://m.edsoo.ru/863e8efe
BAapUALIMOHHOTO Psifia U BApUAIIMOHHON
KPHBOW»

HacneacTBenHas U3MEHYUBOCTD.

29 JlabopaTtopHas padota Ne 7. «Ananu3 05 bubnmoreka [JOK
MyTaIui y 1po30¢uiIbl Ha TOTOBBIX https://m.edso00.ru/863e8efe
MHUKpOIIpenapaTax»

bu6mmoreka [JOK
30 Peneriica ueroera 0 https://m.edso00.ru/863e8d78
31 O00611eH1Ee 10 TeMe «HacneacTBeHHOCTD 0

1 U3SMCHYMBOCTDb OPTraHU3MOB»



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

bubmuoreka [JOK

32 (Cenexius kak Hayka u npouece 1 https://m.edso00.ru/863e9214
33 MeTobl U JOCTHUKEHUS CEICKITNHI 1 bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214
34 buotexHoorus kak orpacib 1 bubnnoreka [HOK
MPOU3BOACTBA https://m.edsoo.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
undposbIie
Ne i/mt Tema ypoka Kourpoabnsie IIpakTuueckue Jara nzyyeHus bp
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
N bu6mmoreka [IOK
1 C) 1 0 0
BOTHOTIA 1 METOIH €6 HIyHEHIA https://m.edso00.ru/863ea20e
5 Hcropust pa3BUTHS NIPEACTABICHUI 00 1 0 0 bubnnoreka [JOK
3BOJIIOLUHU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 M 1 0 0
HKPOSBOIIOMA https://m.edsoo.ru/863e9cle
[Tomynsiust Kak sieMeHTapHas eauHHUIA
4 BUJa U 3BomoImH. JlabopaTtopHas pabora 1 0 05 bubnuorexa [JOK
Ne 1 «CpaBHeHuHEe BUAOB IO ' https://m.edso0.ru/863e99c6
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBuoKy1ye cuibl (31eMeHTapHbIe 1 0 0 bubnuorexa [JOK
(baxkTOpBI) IBOIIOLUU https://m.edso0.ru/863e9da4
bu6mmoreka [IOK
6 E it 0TO 1 0 0
CTCCTBEHHbII OTOOP 1 €ro opMEl https://m.eds00.ru/863e9ed0
Pe3ynbTatel sBOIIONMN:
MPUCTIOCOOTIEHHOCTh OPTaHNU3MOB U
7 BU000pazoBanue. JlabopatopHas pabota 1 0 05 bubnuotexa [JOK
Ne 2 «Onucanue npucrnocoOIeHHOCTH ' https://m.edso00.ru/863e9fde
opraHusma 1 €€ OTHOCUTEIIBHOTO
XapakTepa
bu6mmorexa [IOK
8 H 1 0 0
AUPABIICHICL H ITYTH Marpossoimotn https://m.edso00.ru/863e9cle
9 HeobpaTtumocTs 3BOIIOLINN 1 0 0
HUcto 3 a 3emiie U METOJIbI €€
10 TOPUS KU3HU Ha 3eMJIe U METOIBI 1 0 0
M3y4YeHUs



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

1 I'unore3bl NpouCcX0XKAESHUS KU3HU Ha 0 bubmuoreka [IOK
3emie https://m.edsoo.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3eMJie 110 Apam U 0 bubmuorexa [JOK
nepuogam https://m.edso0.ru/863ea6be
OCHOBHBIE 3TaIlbl 3BOJTIOIUU
pPacTUTEIHHOTO U KUBOTHOTO MHPA. Bu6morexa LIOK
13 [TpakTrueckas padota Ne 1 «HBE"IGHI/I@ 0.5 httos://m.edsoo.ru/863eaghe
HCKONAeMbIX OCTAaTKOB PaCTCHUI U
JKUBOTHBIX B KOJUTCKITHSIX)
CoBpeMeHHas cucTemMa OpraHu4ecKoro bubnuorexa [JOK
14 0
MHpa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJIOIMS YeTIOBEeKa (aHTPOIIOTEeHE3) 0 httos://m.edsoo.ru/863eac2c
JBroxymiue cuibl (paKkTophl) bubnuorexa [JOK
16 0
aHTpOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaJIUU IBOJIIOLIUN YEJIOBEKA 0
18 UYenoseyeckue pacsl U NPUPOIHBIE bubnuorexa [JOK
aJlarTaluy YeIaoBeKa https://m.edsoo.ru/863eaea2
19 0O000menue mo TeMe «BO3HUKHOBEHHUE U 0
pa3BUTHE KU3HU Ha 3eMIIe»
20 DKOJIorus Kak HayKa 0
21 Cpenpl 00uTaHUs U HKOJIOTHIECKHE 0 bubnuoteka [JOK
dakTopbl https://m.edsoo.ru/863eafec
Aobuotuyeckue daxropsl. JlaboparopHas
paborta Ne 3. «Mopdomornueckue
99 0COOEHHOCTH PACTCHHI U3 Pa3HBIX MECT 05 bubnmuorexa [JOK
obutanusy. JlabopaTopuas padora Ne 4. https://m.edso0o.ru/863eb10e
«BnusHHe cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIEYyCay»
23 BuoTtnueckue akropsr 0 bubmorexa [JOK

https://m.edso0o.ru/863eb348



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

DKOJIOTHYECKHE XapaKTEPUCTUKU
nonynsiun. [Ipaktnyeckas padora Ne 2

24 . y 1 0.5
«IToacuéT mIOTHOCTU MOMYSALUUN Pa3HBIX
BUJIOB PACTCHHII»
bubmuorexa [JOK
2 — 1 0
> Coobumectsa opraHsMos — GHOUCHO3 https://m.edso00.ru/863eb46a
bubmuorexa [JOK
0
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 https://m.edsoo.ru/863eba6a
OCHOBHBIE TIOKA3aTEIIA YKOCHCTEMBI.
7 Okosnorudeckue nupamusl. CBocTBa 1 0 bu6mmoreka [IOK
skocucreM. Cykieccus https://m.edsoo.ru/863eb5fa
28 [TpupoaHbIe SKOCUCTEMBI 1 0
29 AHTpPOIIOT€HHBIE IKOCUCTEMBbI 1 0
30 buocdepa — rmobanpHas 3xkocucTeMa 1 0 bubnuoreka [IOK
3emiun https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 0 bubnuoteka [JOK
6uocdepsl https://m.eds00.ru/863ebd16
32 UYenosedecTBo B Onochepe 3emin 1 0
CocymiecTBoBaHUE TPUPOBI U
33 qeng;elquTBa e 1 0 bubmorexa [JOK
https://m.edsoo.ru/863ebale
34 O606menue Tembl «Coob1ecTBa u 1 0
IKOJIOTHYECKUE CHCTEMBD»)
OBILIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



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-METOJINYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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