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INOACHUTEJIbBHAS 3AIINCKA

[Tpu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY IUISl ONpeAeSICHUs
NOIX0/0B K (OPMHUPOBAHMIO COZepKaHUs YydeOHoro mnpenmera «buonorus» cocraBwIn:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ybTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0IIMX LEeNsIX M MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAYCHWU B TMO3HAHWU >KUBOH MPHUPOJBI M OOECIEUCHHM CYIIECTBOBAHMS 4YEIOBEYECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM MOJOKEHUSIM, ONPEIeTICHbl OCHOBHBIE (PYHKIIUU MPOTPAMMBI 1O
OuoJsioruu u €€ CTpyKTypa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IeNAx, 00 oluieil cTpareruu 00y4eHus,
BOCIIUTAaHUSI M PA3BUTHS OOYyYarOIIMXCS CpeAcTBaMH YydeOHoro mpenmera «buomorusy,
omnpezenseT o00s3aTeIbHOE MPEIMETHOE COJIEp)KaHUEe, €ro CTPYKTYpPY, paclpeaeieHHe Io
paszienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATEIbHOCTh M3YYEHHUS ydyeOHOro marepuana c
y4€TOM MEXIPEIMETHBIX U BHYTPU MPEIMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEIbHOIO Mpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarOIINXCS.

B mnporpamme mo OHOJOTMM Tak)K€ YYUTHIBAIOTCS TpPEOOBaHUSA K IIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MPEIMETHBIM pe3yinbraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIHHON JI€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00yYarOIIUXCS 110
OCBOEHUIO COJIEpP KaHUs OMOJIOTNYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH IMPUHIIUII
IPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYemMy B HEH MPOCMAaTPHBAETCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAIMH  JIMYHOCTH, OKOJIOTUYECKOTO  MBIIUICHHUS,
MPEJICTAaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpYKarouei
npupoHoii cpese. [loaTomy Hapsay ¢ U3ydyeHUEM 001IEOMOIOTHYECKUX TEOPH, a TaK)Ke 3HAaHUMN
O CTPOCHHM HUBBIX CHCTEM pPa3HOTO paHra M CYHIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX
IPOIIECCOB B IPOTpaMMe 110 OMOJIOTHH y/IeJIEHO BHUMAaHUE HCIIOTb30BAaHUIO TIOJTYYEHHBIX 3HAHUH
B TIOBCEIHEBHOM JKM3HM JUIsl PEIICHUs MNPHUKIATHBIX 3a7ad, B TOM YHCIE: MPOPUIAKTHKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS PKOJOTMUYECKH LEIecO00pa3HOro MOBEACHUS B OKpYKaIOLIeW MPUPOAHON cpene,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATETHPHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMs K NPUKIAJHOM HAMpPaBIEHHOCTH Y4eOHOro
npeamera «BHOTOTHS» MPOJUKTOBAHO HEOOXOIMMOCTHIO 00eCreueHHs YCIOBUN JUTSl PEHICHUs
OJTHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas NpeArnoiaraer
dopmupoBaHrEe y O0YJarOIUXCS CIIOCOOHOCTH aaNnTUPOBAThC K W3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMsl 3aHMMaeT BakHoe MecTo. OHa
oOecrieunBaeT (popMupoBaHUe Yy OOy4alOIIMXCSl MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmpsieT ¥ 0000IIaeT 3HaHHSI O KUBOW MPUPOJIE, €€ OTIMIUTEIBHBIX MPHU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MaéT YCIOBHUSA JUIS: TO3HAHUS 3aKOHOB KHBOW TNPHUPOJIBI,
¢dopMupoBanus (YHKIIMOHATIBLHOW TIPaMOTHOCTH, HABBIKOB 37J0pOBOr0 M Oe3omacHOro obpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, [IEHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bonmbimoe 3HaueHWe OWOJIOTHST HMMEET TaKKe Ui pElIeHHWs BOCIMUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero oopa3oBaHus, CoUanu3au odyJaromuxcs. M3yyenne
Omosornu odecneunBaeT yCaoBUs s (OpMUPOBAHUS MHTEIUIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHUECKOM KYJIbTYphl, CIIOCOOCTBYET HHTETpalluu
OHMOJIOTUYECKUX 3HAHWUHU C TPENCTABICHUSAMH M3 IPYTUX y4eOHBIX MPEIMETOB, B YaCTHOCTH,
¢u3uku, xumun U reorpadun. HazpanHble MONOXKEHUS O MpeAHA3HAYEHUH Y4eOHOro mpeaMeTa



«buonorus» cocTaBMIIM OCHOBY ISl OIIPECICHUS TOAXO0/I0B K OTOOPY M CTPYKTYPHUPOBAHUIO €TI0
CoJIeprKaHusl, IPEJCTABICHHOTO B IPOTpaMMe 110 OMOJIOTHH.

OTt60p conepkanusi yaueOHoro npeameta «bruonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPBIM OOYYarOIIUECs TOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaYMMbIe sl (POpMUPOBaHMS OOLIEH KYJIbTYpPbI, ONpEIeIIfioNne
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCE/IHEBHOM KHU3HU U MPAKTHUECKOU nesTenbHOoCTH. Ocoboe MECTO B ATOM CHUCTeMe 3HAHUM
3aHMMAIOT D3JEMEHTBHl COJCpXaHUSA, KOTOpble CIyXaT OCHOBOW i (HOPMUPOBAHHS
NPEJCTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3AIMH OHMOJIOTHYECKOT0 00pa30BaHMs.

CTpyKTypHpOBaHHE COJECpXKaHUS y4yeOHOro Marepuajga B MHporpamMme Mo OuoJIoruu
OCYILIECTBIICHO C Y4ETOM MPHUOPUTETHOTO 3HAUEHUS 3HAHHHA 00 OTIMYUTENBHBIX 0COOEHHOCTSIX
YKUBOM MPUPO/IBL, 0 €€ yPOBHEBOM OPraHU3alliy U SBOJIIOINH. B COOTBETCTBUY C 3TUM B CTPYKTYype
yuebHoro npeamera «bruosnorus» BbIIEIEHBI CIEAYIOUINE COAepkKaTelbHble TUHUU: «buonorus
KaKk Hayka. MeToJibl Hay4yHOTro no3HaHusy, «Kietka kak Ouonoruueckas cucremay, «OpraHuszm
Kak Omosornyeckas cucrema», «CucrtemMa m MHOrooOpa3ue OpraHndecKoro MUpay», « BOJIOIHUS
YKUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Leny um3ydenus yuebHoro mnpeamera «buosorusi» Ha 0a30BOM YpPOBHE — OBJIAJCHHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH O00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX ITPOOIIEM.

Jloctuxenue nenu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM YpOBHE
o0ecreunBaeTcs pelieHrueM CIeIYIOIMUX 3a1au:

OCBOCHHE 00YJaIOUIMMHUCS CUCTEMbI 3HaHUH 0 OMOJIOTMUECKUX TEOPHUSX, YUCHHX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, [paBWIaX, CIYXKaluX OCHOBOM ansi  (QopMUpOBaHUs
IPEJICTAaBICHUA O €CTECTBEHHO-HAy4YHON KapTHHE MHUpa, O METOJAaX Hay4yHOIo IO3HaHuS,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSX KHBBIX CHCTEM Pa3HOIO YPOBHS OpraHHU3aluu,
BBIJIAFOIINXCS] OTKPBITUSX ¥ COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHue Yy OOYYarOIIMXCS TMO3HABATENbHBIX, MHTEIUIEKTYATbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpolecce aHaINM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTMM HAayYHBIX B3IJISJIOB,
UJeN ¥ MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluu;

CTaHOBJIEHHME Yy OOydaromuxcsi oOumel KyabTyphl, (YHKIMOHAJIBHON TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLEHUBATH SBICHUS OKPYXAIOIIEr0 MUpPA >KUBOW MPUPOABI Ha
OCHOBAHUWU 3HAHWM U ONBITA, TTOJYYCHHBIX TTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHrue y OOYYarOIIMUXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OMOIOTHYECKHUX
3HAHUW B TMPAKTUYECKON JEATETHHOCTH YEJOBEKa, PAa3BUTUM COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTUI;

BOCIUTAHUE YOEXKIEHHOCTHM B BO3MOXHOCTM TO3HAHUS YEJIOBEKOM >KUBOW MPUPOJIBL,
HE00X0IMMOCTH OEpEeKHOT0 OTHOUICHUS K HeH, COOIOIEHUs] STUYECKUX HOPM IpU MPOBEACHUU
OMOJOTUYECKHUX UCCIIEJOBAHMI;

OCO3HaHHE LEHHOCTU OMONOTUYECKUX 3HAHWM JJIsl TIOBBIIMICHUS YPOBHS SKOJOTHYECKON
KYJBTYpPHI, 17151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MpPUMEHEHHE MPUOOPETEHHBIX 3HAHWUN U YMEHUW B TMOBCEIHEBHON JXU3HU NJS OIEHKH
MOCNIEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXKarollel cpele, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHME U COOIIOICHHE Mep NMPOPUITAKTUKH 3a00JI€BaHUMA.

B cucreme cpennero obmiero obpazoBanus «buosorusy, nzydaemasi Ha 6a30BOM YpPOBHE,
SBIISIETCSL O0SI3aTENBHBIM YU4EOHBIM TPEIMETOM, BXOMISIIMM B COCTaB MPEIMETHOW 001acTu
«EcTecTBEeHHO-HAyUYHBIE [TPEIMETHI.

Jnis n3ydenus 6Monoruu Ha 6a30BOM YPOBHE CPEIHEro OOIIero o0pa3oBaHHs OTBOIAUTCS
68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Hezeno).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3p OMOJIOTMH C OOLIECTBEHHBIMU, TEXHUYECKUMH U JPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouomoruu B
(GopMHpPOBAHNN COBPEMEHHON Hay4YHOU KapTHHbBI Mupa. CucremMa OMOJIOTHYECKUX HayK.

Metoap! Mo3HaHUA KUBOW PUPOABI (HAOII0IeHUE, SKCIIEPUMEHT, ONHMCaHNe, H3MEepEHHeE,
KJaccu(uKanus, MOIEJIMPOBAaHUE, CTATUCTUYECKAs: 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:

[Toptpetsi: Y. apBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOobl TO3HAHUS KUBOW IPUPOIBDY.

JlaGopaTopHble H NpaKTH4YeCKHe PadoThI:

[Ipaktuyeckas pabora Ne 1. «lcmomnb3oBaHue pPAa3IUYHBIX METOJOB MPU H3YYECHUHU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

XKuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus: Omonornu. OTIMYue >KUBBIX
CUCTEM OT HEOPTaHUYECKOU ITPUPOJIBI.

CpolicTBa OuwocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBbIH, OPraHU3MEHHBIM,  MONYJALHOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE0IeHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmuubl u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHH OpTaHU3AIMH KUBOU
IIPUPOIBI».

O6opynoBanue: moaens Mosekyinsl JJTHK.

Tema 3. XuMH4YeCKHil COCTaB M CTPOEHHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE FJIEMEHThI: MAaKPO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bona n MuHepanbpHbIE BELIECTBA.

@yYHKIMK BOJABl M MHUHEpaJIbHBIX BemlecTB B KkieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHMble AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. buonornueckue GpyHKINN OETKOB.

®epMeHThl — Ounosiornuyeckue kKaraiauzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Ominuuss  (epMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aToOpPOB.

VYraeBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCcupr003a), Aucaxapuibl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTi0NI03a). buonorundeckue QyHKIUU
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu nunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB M JIMIHIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK n PHK. Hykneotuasl — MOHOMEpB! HYKJIIEMHOBBIX KUCIIOT.
Crpoenue u ¢yuknun JJHK. Crpoenne un ¢ynxuuum PHK. Bunet PHK. AT®: ctpoenue u
byHKINN.

[{uronoruss — Hayka o kierke. KiierouHas Tteopust — mpUMep B3aWUMOJCHCTBHS UACH U
(akTOB B HAYYHOM MO3HAHUU. METO/IbI U3yUEHHSI KIICTKH.

Knetka kak nenoctHas >xuBasi cuctema. OOmiyie Npu3Hakyu KIETOK: 3aMKHYTasl Hapy>KHas
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapat, cucteMa CUHTe3a Oenka.



Tunsl KIETOK: dJyKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoi kineTku. Kierounas crenka 6akrepuii. CTpoeHrne 3yKapHOTHUECKON KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, JKUBOTHOU U TPUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, UX (DYHKIHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHOUbI KJIETKA: MUTOXOHJIPHH, IIAaCTUABL. [IponcxoxaeHne MUTOXOHAPUN U 1acTul. Buasl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHOJH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMI0B KIETKH. BritoueHusl.

SAnpo — peryasTopHblil HeHTp KiIeTkH. CTpoeHue aapa: suepHas 00004Ka, Kapuora3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lIsann, M. llneiinen, P. Bupxos, x. Yorcon, .
Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJEY,
«Pacnpenenenre XuMHUYECKUX 3JIEMEHTOB B )KMBOU MPUPOIEN.

Tabmuubr u cxemsl: «llepuoanueckas TaONMIA XMUMHUYECKHX JIIEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOJbI», «buocunres 6enka», «CTpoeHue MoieKkyibl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossie kucnotsl. JJHK», «Ctpoenue monekynsl AT®», «CTpoeHune 3yKapuOTHYECKOM
KJIeTkn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETK», «Y TIIeBOJbD», «JIunuasn».

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYAOBaHME HAJIsl MPOBEACHHUS HAOIIOICHHUIA,
U3MEPEHUH, SKCIIEPHUMEHTOB, MUKPOIIPENapaTbl PAaCTHUTEIbHBIX, KUBOTHBIX M OaKTEpPHAIHHBIX
KJIETOK.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHas pabota Ne 1. «M3ydyeHHe KaTalUTUYECKON aKTUBHOCTH (DEpMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHast pabora Ne 2. «M3ydeHHe CTPOEHHUS KJIETOK DPACTEHHH, >XMBOTHBIX WU
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U UX OMUCAHUEY.

Tema 4. JKuzHenesiTeIbHOCTb KJICTKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. AcCUMWIANMS  (IJIaCTUUECKUH OOMEH) U
JTUCCUMUIIALIUSA (HEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO TMpolecca MeTabonusma. Poib
3aKOHOB COXPaHEHHUs BEILIECTB M SHEPTrUU B IOHUMaHUU MeTadosn3Ma.

Tunbl o6MeHa BemiecTB: aBTOTPOGHBIA U rereporpodHbIif. Ponb depmeHTOB B 00MEHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas u TeMmHOBass (a3pl ¢orocuHTe3a. Peakuuu (doTtocuHTE3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS KU3HH Ha 3emiie. Briusuaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCUHTE3UPYIOIUE OaKkTepuu. 3HAUYEHHWE XEMOCHHTE3a MJis KU3HMU Ha
3emute.

DHepreTuyeckuidi oOMEH B  KJeTKe. PacmieruieHwe  BEIeCTB,  BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. JTanbl sHepreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
docdopmmupoBanne. IPPEeKTUBHOCTH IHEPTETUIESCKOTO OOMEHA.

Peakuun wmarpuuHoro cunre3a. [eHetnueckas wunHdopmamus u JHK. Peanmzanus
TeHeTUYECKON HH(popMaI B KieTke. [ eHeTuuecKuid KoJ U ero CBOMCTBa. TpaHCKpHUIIIIHS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Hexnertounsie ¢popmbl k13HU — BUpYCHL. McTopus otkpbITHs BupycoB (/1. U. ViBaHoBCKkwMi).
OcoOeHHOCTH CTpOEHHsI M KM3HEHHOro IMKJIa BUpYcoB. baktepmodaru. bonesnu pacrenwii,



KUBOTHBIX M YEJIOBEKAa, BhI3bIBaeMble BUpycamu. Bupyc nmmyHonedunmra yenoBeka (BUY) —
Bo30yautens CIIMJla. OOpaTHas TpaHCKpUIIMs, peBepraza M HHTerpasa. IIpodunakruka
pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIA.

JdemoHcTpaumuu:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupsizes.

Tabmuer  w cxembl: «Tunbl  muTaHus», «MeTtabomusam»,  «MHTOXOHIPHUSY,
«OHepreTnueckuii oomMen», «Xmopormiact», «Dorocuntes», «Ctpoenue JJHK», «Ctpoenue u
¢ynkunonupoBanue reHa», «Cunre3 Oenmka», «leHermyeckwii  Kon», «Bupyce,
«baktepuodarn», «Ctpoenne u ku3HeHHBbIA 1wk Bupyca CIIW[a, Oaktepuodaray,
«Permmukanus JJHK».

O6opynoBanue: moaenu-ammukanuu «Yasoenue IHK u tpanckpunius», «buocunres
oenka», «CTpoeHue KIeTKkn», Mosens cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHN€e M UHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knerounslii 1uKi, WM KU3HEHHBIH IMKJI KieTkd. Mutepdaza m mutos. Ilpomeccsr,
nporekatomuye B uHTepdaze. Permmkanms — peakius marpuunoro cuHre3a [IHK. Ctpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapuoOTHUIl. JMIIOMIHBIMA W TarIOUAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne knetku — Muto3. Craguu mutosa. [Ipoueccsl, mpoucxoasiume Ha pa3HblX CTaIuAX
MHUTO3a. BHOJIOrMYECKHI1 CMBICT MUTO3A.

[Tporpammupyemasi rubesb KIETKH — aronTo3.

DopMBI pa3MHOKEHHUST OPTraHU3MOB: OeCIIoNoe U 1mojioBoe. Buapl 6ecronoro pa3sMHOKEHUS:
JIeJICHUEe HaJBOe, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETATHUBHOE
pa3MHOxeHue. IckyccTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €0 3HAUEHUE JUISl CEJICKLIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONOTO.

Meiios. Craguu meiosza. [Iporeccel, mpoucxomsinime Ha cragusx wmeios3a. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

["amerorenes — nponecc 00pa3oBaHus MOJIOBBIX KJIETOK Y KMBOTHBIX. [losi0BBIE Kene3bl:
CEMEHHHUKHU U sSM4HUKH. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaTo30up,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHHS SHIEKIETOK U
cnepmaro3onioB. Omtonorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAILHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHATBHOTO Pa3BUTHA Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHHE, TacTpyJsaius,
opra"oreses. [TocramOproHnanbHOe pa3BuTHE. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: HPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusHue cpelnbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKIAEHHBIE YPOJICTBA.

Poct u pa3zButne pacteHuil. OHTOreHe3 BETKOBOIO PACTEHUS: CTPOCHHE CEMEHH, CTaIuu
pa3BUTHA.

JleMoHCTpanum:

Tabmuupl U cxembl: «DOpMBbI pa3MHOKEHUS OPTaHU3MOBY, «/|BOWHOE OMIIOAOTBOpPEHUE Y
[[BETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «Jlenenne KIeTku OakTepuii»,
«CTpoeHne TMOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KileTouHbl UK, «Pernmukanus
JHK», «Muto3», «Meio3», «IIpsimoe u HenpsiMoe pa3BUTHEY, «I aMeTOreHe3 y MIEKOIUTAOIINX
U 4esoBekay, «OCHOBHBIE CTaJIMH OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOI, MUKporpenaparsl «CrepMaTo30UIbl MIEKOMUTAIOIIETOY,
«Sinexnerka miiekonuTaromero», «Kapuokunes B KJIIeTKax KOPENIKa JyKay, MarHUTHasE MOJEIIb-
anmuukanus «Jlenenue kinetku», moaens JJHK, monens merada3sHol XpOMOCOMBL.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHYHMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKpOTIPEapaTax.



JlaGopatopnass pabota Ne 4. «/3ydeHume CTpPOEHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HacsieacTBEHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropuss pa3BuTus reHeTMKH. Posib OMUTONOrMM M
SMOPHOJIOTHH B CTAHOBJICHUW I'€HETUKH. BKI1a pocCUICKHUX M 3apyO0eKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. Meroabsl TeHeTHKHA (THOPUIOJOTUYECKUM, LHUTOr€HETHUYECKUH, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE TOHATHS. [ eHeTHYeCKass CUMBOJIMKA, UCTIOIb3yeMas B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACJEIOBaHWS  MNPHU3HAKOB, ycTaHoBJieHHble [.  Mengenem.
MonorubpuaHoe ckpenBaHie. 3aKOH eIMHO00paswsi THOPUIOB MEPBOTO MOKOJIeHUs. [IpaBuio
JIOMUHUPOBAHUA. 3aKOH paclleruieHus MNpu3HakoB. [mmore3a uumcToThl ramer. l[losHoe u
HETIOJHOE JOMUHUPOBAHUE.

JurnOpugHoe CKpemMBaHWE. 3aKOH HE3aBHCHMMOTO  HACJICIOBAaHMS  TPHU3HAKOB.
[{uTOoreHEeTHYECKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUSA. AHATU3UPYIONIEE CKPEIIMBaHUE.
Hcrnonb30BaHNne aHATTM3UPYIOMIETO CKPEITMBAHKS JIJIsL ONIPEICTICHUS TEHOTHITA OCOOH.

CuenneHHoe HacienoBaHue npusHakoB. PaGora T. Moprana no cremieHHOMY
Hacje10BaHUIo TeHoB. Hapyllienue cuenyieHusi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTHU. [ eHeTuUeCKre KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpEAeNIeHHE 10Jia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mbl. HacnenoBaHue MNpU3HAKOB, CUEIUICHHBIX C
ITOJIOM.

N3MeHunBOCTh. BUbl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAs. POb cpeabl
B HCHACJIEJCTBEHHOH HW3MEHYMBOCTH. XapaKTepUCTHKA MOJU(PUKAIMOHHON H3MEHUYHUBOCTH.
Bapuanvonsslii psx 1 BapuanuMoHHas kpusas. Hopma peaknun npusnaka. KonudecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PHKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBennas, Wiy IeHOTHIIMYECKAs, H3MCHUYMBOCTE. KoMOMHATHBHAS M3MEHYHUBOCTD.
Meiio3 u TmOJIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallMOHHAas
M3MEHYMBOCTh. Kiaccuukammsi MyTranuii: TeHHBIC, XpPOMOCOMHBIC, TeHOMHBIC. YacTtoTa U
MPUYMHBI MyTaluil. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEICTBEHHOM
m3menunBoctr H. . BaBumosa.

BresnepHas HacneICTBEHHOCTh U U3BMEHUYUBOCTb.

'enetuka uyenoBeka. Kapuotun uemoBeka. OCHOBHBIE METOJbI TEHETHKH YEJIOBEKa:
reHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OHMOXUMHUYECKHH, MOJIEKYISIpHO-
reHetudeckuii. CoBpeMEHHOE OIpeACICHUEe TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHPOBAHMHE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoripio [1I[P-ananusa. HacnenctBennsie 3a0oneBaHus
YeJIOBEeKa: TeHHble Oone3Hu, OO0Ne3HH C  HACIEACTBEHHON  MPEApaconoKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKH.
[Tpuntumne! 3M10pOBOTO 00pa3a >KU3HU, JUATHOCTUKH, MTPOYUIAKTHKA U JICYEHUS T€HETUYECKHUX
Oone3nell. MeauKo-TeHeTHUECKOe KOHCYIbTHPOBAHUE. 3HAYEHHE MEAUIIMHCKOW TEeHETHKU B
MPEIOTBPAIIEHUH U JICUCHUH TeHETHYECKUX 3a00JIEBaHHI YeTIOBEKaA.

JleMoHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmumpl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKask OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«/lurnbpunnoe ckpemmBanue», «lluTonorndeckne OCHOBBI JTUTHOPUIHOTO CKPEITUBAHUS,
«Mero3», «B3anMoIeiCTBUE aJJIENbHBIX TEHOBY, «I €eHeTHuUeCKre KapThl PACTEHUH, )KUBOTHBIX U
yernoBeKkay, «l'eHeTuka moja», «3aKOHOMEPHOCTH HACIEAOBaHMS, CLEIUIEHHOTO C IOJOMY,
«KapuoTunsl uyenoBeka © IKUBOTHBIX», «Bumael wu3MeHunBOCTH», «MoaudukamoHHas
W3MEHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa Tpymnm KpoBu», «MyTarmoHHas
U3MEHYHUBOCTBY.



Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI U
Mukpornpenapar «Jpozodwmray (Hopma, mytanuu GopMbl KPbUIBEB U OKPACKH Tena), repbapuid
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuas padota Ne 5. «M3ydyeHne pe3yabTaTOB MOHOTUOPUTHOTO U AUTHOPUIHOTO
CKpEIIUBaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpOIpEnapaTax.

Jlaboparopuas pabota Ne 6. «M3ydeHre MOAHU(PUKATMOHHON H3MEHYMBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOW».

Jlaboparopunass pabora Ne 7. «AnHamu3 wmyranmuii y Jpo3oduibl Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesexkuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

CenekIusi Kak Hayka U Ipoliecc. 3apoKJIeHUe CeJIeKInH U goMmectukanus. Yuenne H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS U MHOrooOpaszus KyJIbTYpHbIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpPOJa, IITAMM.

CoBpeMeHHbIE METOJbl CeNeKIMU. MaccoBbIi U WHIUBUAYAIbHBIA OTOOPHI B CENEKLUU
pacTeHuil U KUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpelUBaHUEe — UHOPUAMHT.
Yucras nuaus. CkpeuiuBaHue YucThIX TuHUM. ['eTeposuc, niu rubpuanas cuia. Hepoacrsennoe
cKkpemuBaHue — ayrOpuauur. OtpanéHHas ruOpuausanus U e€ ycnexu. VckyccTBEeHHBIN
MyTareHe3 M IMOJIyYeHUE MOJUILUIONAOB. JIOCTHMKEHUS CEeNeKUUH PpACTEHUN, MXKUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss Kak oTpaciib MPOU3BOJACTBA. ['€HHas WHXKEHepus. ITalbl CO3JAHMS
pexomOunantHoii JIHK u Tpancrennsix opranumsmoB. Kiierounas wunxenepus. Kiierounble
KyJlIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOLYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OKOJOTMYECKHME M dTudeckue mnpobiaemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toprpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabmunpel u cxeMmbl: kapta «LeHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Paboter akamemmka M. @. HWBanoBay, «[lomumiongus», «OOBEKTHI
O6uotexHomorun», «Kiaerounsle KylabTyphl M KJIOHHpOBaHHE», «KOHCTpyMpoBaHHE U TEepeHOC
TEHOB, XpPOMOCOM.

OO6opynoBaHue: MYJISDKU IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repbapuii «CelbCKOX035IICTBEHHbIE PACTEHUSY.

JlabopaTopHble U NpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJBI M JIOCTHXKEHUS CEJEKIMU PACTeHMH M KUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035IHCTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBoroHOHHAA OMOJIOTHS.

[IpeanochbUIKKM BO3HUKHOBEHHS SBOTIOLIMOHHON TEOPUU. DBOIIOIIMOHHAS TEOPHUSI U €€ MECTO
B Onosoruu. BivsHue 3BOMIOLMOHHON TEOPUH HA Pa3BUTUE OMOJIOTUU U APYTUX HayK.

CBuzeTenbCcTBa 3BOJIIONMH. [1ajTeoOHTOIOrHYeCcKHeE: TOCIEJ0BATEIIFHOCTE ITOSIBJIEHHS BH0B
B MAJICOHTOJIOTMUECKONW JIETOMHUCH, Tepexoanble (opmbl. buoreorpaduueckue: cXoICTBO U
paznuuue dayH u GIop MAaTEPUKOB M OCTPOBOB.



OMOpPHOIOTMYECKHE: CXOJCTBA U pa3inyuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJOTUYHbIE, PYyIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHH3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OIMUECKUX ITYTEeH Y BCEX OPraHU3MOB.

OpomtormonHas teopus Y. JlapBuna. IIpeAnochUikM BO3HHUKHOBEHHS JIapBHHU3MA.
JIBuoKyIye CHJIBI  DBOJMIONHMHM BUAOB 10 JlapBuHY (M30BITOYHOE pPa3MHOXKECHHE TIPH
OTPaHUYEHHOCTH PECYpCOB, HEONpenesiéHHas HW3MEHYHBOCTh, OOpb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunretndeckas Teopus 3Bostonun (CTD) u e€ 0CHOBHBIE TTOJIOKEHUS.

MuxkposBostonus. [Tomynsius kak eIMHUIa BUAAQ U SBOJTIOLUH.

JBuxymiue cuibl (pakTopbl) 3BOJIOLMK BHIOB B MHpupoje. MyTallmoHHBIN Mpolecc U
KOMOWHATUBHASI U3MEHYMBOCTD. [ [0y sSIIMOHHBIE BOTHBI U Apeiid reHoB. M3osius 1 MUurparus.

EctectBeHHblil 0TOOp — HampaBistonuii gaxtop 3Boitouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KakK pe3yiabTaT 3Boonuu. [Ipumeps npucrnocoOnenuit
y opranu3MoB. ApoMop(03bl H UINOATATITAIIHH.

Bun u BumooOpazoBanue. Kputepuu Buma. OcHOBHblE (OpMBI BUA00OpA30BAHUS:
reorpauueckoe, IK0JI0rHuecKoe.

MakposBomorus. PopMbl SBONIONUH: (PHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napajuienpHas. HeoOpaTuMocCTh 3BOMIOIMH.

[Ipoucxoxaenue oT HeCeUalIu3uPOBAHHBIX MIPEKOB. [Iporpeccupyromas
ClicuuaJIin3aliusi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromep, A. H. CeBepuos.

TaGmuubt u cxembl: «Pa3BUTHE OPraHUIECKOTO MHpa Ha 3emiie», «3apoAbIIy MO3BOHOUYHBIX
KUBOTHBIX», «ApXeonTepukcy, «@opmbl 00pbOBI 3a cyliecTBOBaHUE», «EcTecTBEHHBIH O0TOODY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpa3ue MopoAa >KHUBOTHBIX», «llomymsmumny,
«MyTalnmoHHasi U3MEHUYUBOCThY, «ApoMopdo3bly, «Manoanantanuny», «O0mas nereHepanus»,
«/IBmwxymue cuibl sBoTIONNNY, «Kapra-cxema mapiipyra nyremectsust Y. Jlapsunay, «boprba
3a CYILLIECTBOBAHHEY, «IIpucnocodbaeHHOCTD OpPraHHU3MOBY, «I"eorpaduueckoe
BUJI000pa3oBaHue», « IKOJIOrHUECKOe BUA000pa30BaHUE.

Ob6opynoBaHue: KOJJIEKIUSI HACEKOMBIX C Pa3IMYHBIMHU TUIIAMH OKPACKH, HA0Op II0A0B U
ceMsiH, KosuteKuust «IIpumepbl 3alUTHRIX MPUCTIOCOOIEHUH Y )KMBOTHBIX», MOJielnb «OCHOBHBIE
HalpaBJICHUs 3BOIIOLUNY, 00bEMHAs MOoeNb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX.

buoreorpapuyeckas kapra Mupa, Koiekuus «@PopMbl COXPaHHOCTH HCKOIAeMBbIX
JKUBOTHBIX M pacTeHWi», Moaenb ammmmkanusa «llepekpéct XxpomMocom», BiIaKHbIE Ipenaparbl
«Pa3Butue Hacekomoro», «Pa3BuTme nArymku», Mukpompenapar «Jlposoduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB  OKPACKH Tela).

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopnass pabGora Ne 2. «OmmcaHue TPHUCTOCOOJCHHOCTH OpraHu3mMa u eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE )KU3HU Ha 3emuie.

JloHay4HbIE TIPEICTABIECHUS O 3apOXKAECHUU KU3HU. HaydHble rumore3bl BOSHUKHOBEHUS
KU3HM Ha 3emuie: abWOTreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONUS. AOWOTEHHBIN CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPIraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBostoniny. HauanpHele sTansl Ononorndeckoit spomtonuu. ['unoreza PHK-mupa. ®opmupoBanue
MEMOpPaHHBIX CTPYKTYP M BO3HMKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM MW WX 3BOJIIOLMA.
®opMUpOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.



PazButue xu3HM Ha 3emiie 1o 3pam U nepuoaam. Karapxen. Apxenckas u mpoTepo3oicKas
apel. [Taneo3oiickast 3pa u €€ meproIbl: KeMOPUICKUH, OPIOBUKCKUM, CUITYPUICKUH, TE€BOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zoiickas spa 1 €€ nepuo/ibl: ajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M Ie0JIOTMYECKUX IpoleccoB. OCHOBHBIE 3Talbl 3BOJIIOLHUU
pPacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHuid 1 xKUBOTHBIX. [losiBIeHME, pacuBeT
Y BBIMUpaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHMpa Kak OTpa)keHue 3BOIOUMU. OCHOBHBIE CHCTEMATHYECKUE
TPYIIIBI OPTraHU3MOB.

OBOJIIOIIMSL  4YEJOBEKAa. AHTPONOJOrMs Kak Hayka. Pa3Buthe mnpeacraBieHHil o
IIPOUCXOXKAECHNUHN YesloBeKa. MeTo bl U3yueHus: aHTpororese3a. CxoAcTBa U pa3indusl 4eJoBeKa
1 KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHNE YEIIOBEKA.

HBwxymme cwibl  (pakTopsl) aHTpororeHesa. HaciencTBeHHas HM3MEHYMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJIMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeEbIi,
Yenosek mnpsmoxoasamuii, YemoBek HeaHaepTanbckui, YenoBexk pasymublii. Haxonku
MCKOMAeMbIX OCTATKOB, BPeMsl CYILIECTBOBAHUS, 00JACTh pacHpOCTpaHEHUsl, 00bEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUS.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHaHas (eBpa3uiickas), Herpo-
aBcTpajiouJiHas  (PKBaTOpUAIbHAsA), MOHIOJOMJHAs  (a3uarcKo-aMepukaHckas).  YepTsl
MPUCTIOCOOICHHOCTH MPEICTAaBUTENICH YEIIOBEYECKUX PAC K YCIOBUSM CyIllecTBOBaHUS. EnMHCTBO
yesoBevyeckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Munep, I'. FOpu, Y. JlapBun.

Tabmune! u cxembl: «Bo3nukHoBenue ColHEYHON cUCTeMbI», «Pa3BUTHE OpraHMYECKOTo
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupay», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOECHUS
YyeJloBeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJI€OHTOJOTMYECKUX HaXO0/0K
MPEAKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimne moan», «J/lpeBHue moaun», «llepBbie
COBpPEMEHHBIE J0N», «UenoBeueckre pach».

Ob6opynoBanue: wmynsixku  «lIpoucxoxaeHne denoBeka» (OIOCTHI aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHJepTalblla, KPOMAHbOHIIA), CJIENKHU WIM U300paKeHHs] KAMEHHBIX OpyJIuil
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIMIMEphl, pyOuia, ckpebdia), TeoXpoHOoJIornieckasl Tabnuia,
KoJuteKus «®opMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX M PACTEHHID.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[Ipaktuueckas padora Ne 1. «/3yueHue MCKOmaeMbIX OCTATKOB PacTEeHUM M KMBOTHBIX B
KOJUICKIUAX».

OKcKypeusi «IBONIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIM WM
KpaeBeuecKuil My3ei).

Tema 3. Opranusmbl U OKpY Kalolas cpeaa.

OKOJIOTHSl Kak Hayka. 3aJauyd M pas3lelbl dSKOJOTHMM. MEeTOAbl HKOJIOTHYECKUX
HCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPTaHM3MOB:  BOJHAs,  HAa3eMHO-BO3MyIIHAs,  IMOYBEHHAs,
BHYTPHOPTaHU3MEHHAs.

Oxkonorudeckue ¢akrtopbl. Knaccudukarus skomormueckux (pakTopoB: abHOTHYECKHE,
OMOTHYECKUE U aHTpOIOreHHbIe. JlelicTBHEe IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AlOuotnueckue  (QaxkTOppl:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucniocoOnenust opraHu3MoB K JAecTBHIO adnoTHYecKux GpakTopoB. bruojgornueckre puTMbl.



buotnueckne  ¢dakTopel. Bumbl  OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYPEHITHUS,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, xoomeparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEHTpanu3M. 3HaueHHe OHMOTHYECKHUX
B3aMMOJICHCTBUI JJIS CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYECKHE XapaKTepUCTUKH Momyasiuud. OCHOBHBIE IIOKa3aTead IOIMYJIALUU:
YHUCICHHOCTh, IUIOTHOCTb, POXAA€MOCTh, CMEpPTHOCTb, NPHUPOCT, Murpanus. JluHamuka
YHCJICHHOCTH HOMYJISILMU U €€ PEeryJIsius.

JdemoHcTpaumnu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuubt u cxemsl: kapta «IIpupogusie 30ub1 3eman», «Cpenpl 0OOUTaHUS OPTaHU3MOBY,
«Doronepuoausm», «llomymsanun», «3aKOHOMEPHOCTH pOCTa UHUCIEHHOCTH IOMYJIALUU
uH}y30pun-Typenpkn», «llumessie memnm.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0cOOCHHOCTH PACTCHHI U3 Pa3HBIX MECT
oOUTaHUSY.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas padora Ne 2. «IToacuér mIoTHOCTH MONYISIIMNA Pa3HBIX BUAOB PACTEHUI».

Tema 4. CooO1ecTBa U IKOJI0THYECKHE CHCTEMbl.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl  OuolieHO3a:  BMJOBaf,
POCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okonoruyeckne cuctembl (skocuctemsl). [lonsTne 00 sKocHcTeME M OHOreoleHO3e.
OyHKIMOHANBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTBI, pPEIYLCHTHI.
KpyroBopot BemecTB M MOTOK 3HEpruu B sKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTMYeCKHe NHpaMHJIbl: HPOMYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
HKOCHCTEM: YCTOHYMBOCTb, CAMOpPETyJIALusl, pazButue. Cykieccus.

[TpupoaHble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M pEeK. ODKOCHUCTEMa XBONHOIO HIIU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KocUCTeMBl. buosnoruueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocepe. ['panutisl, coctas u cTpykTypa ouochepst. XKusoe
BemiectBO M ero (QyHkuuu. OcobeHHOCTH Ouocdepbl Kak II00anbHOM 3KOCHCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouocpepe.

KpyroBopoTbl BemiecTB U OHOr€OXMMHYECKHE ILMKIBI AJIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

UYenoseuectBo B Ouochepe 3emin. AHTpOIOreHHbIe u3MeHeHus B onocdepe. ['mobGanpHbIE
HKOJIOTUYECKUE MPOOIIEMBI.

CocymecTBoBaHM€e NpUPOJbl U yeraoBeuecTBa. CoxpaHeHue 6MopazHOo00pa3Hsi Kak OCHOBA
ycroifunBocTu Onochepsl. OCHOBa PaLlMOHATIBHOIO YIPABICHUS MPUPOIHBIMU PECYpcaMH U MX
UCIOJIb30BaHue. JlocTukeHus: OMOIOrUH U OXpaHa MPUPO/IBIL.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Teaciu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuubl u cxemsl: «Ilumesbie nenu», «buoreHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmectBay, «llenn mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«DKOCUCTEMA IIUPOKOIUCTBEHHOTO JIeca, «DKOCUCTEMA XBOMHOT O jiecay, «bruoleHo3 Bo1oéMay,
«ArporieHo3», «lIpumepHBIE aHTPOIOTEHHBIE BO3JACUCTBUS Ha TNpUpody», «Baxkuenmme
UCTOYHUKH 3arps3HEHUsi BO3AyXa U I'PYHTOBBIX BOJ», «llouBa — BakHeWIIas COCTaBIAIOIIAs
ouocthepnr», «DakTopel gerpajauuMu  nouB», «llapHukoBbii  3ddexTr, «DakTOpHI
PaIMOaKTUBHOTO 3arpsi3HeHus: onocdeprl», «O0mas cTpykrypa ouocheps», «Pacnpoctpanenue



XKu3HH B Onochepe», «O30HOBBIN dKpaH Ouochepnr», «KpyroBopor yriepoaa B Oumocdepe»,
«KpyroBopot azoTta B Ipupoae».

O6opynoBanue: Mojieb-anminKanus « Tunuuanbie 6Mo1eH03bIY, repOapuii «PacturenbHbie
cooOuiecTBa», Kojulekuuu «buoreHo3», «BpeauTenn BaKHEUIIUX CEIbCKOXO03UCTBEHHBIX
KyJIbTYp», repOapuul M KOJUIEKIIMM PACTEeHHM M JKUBOTHBIX, MPHHAJICKAIIME K pPa3HbIM
IKOJIOTMYECKUM rpynmnam oaHoro Bunaa, Kpachas kaura Poccuiickoit Denepariuu, n300paxkeHus
OXpaHsAEMbIX BUJOB PACTEHUN U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMDBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

Cornmacho ®I'OC COOQO, ycraHaBnuBalOTCs TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
00YyYalOIIMMHUCS IPOTPaMM CPEAHEro o0Iero oopa3oBaHus: JIUYHOCTHBIM, METAIIPEIMETHBIM H
MPpECAMCTHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIHMYHOCTHBIX pE3yJbTATOB OCBOEHHUS mpeameTa «bHOJOTHUsS» BBIAEIEHBI
CICMYIONIME COCTaBIAIONIME: OCO3HAHHWE OOYYaAIOIIUMHCS  POCCHMCKON  T'paKIaHCKOU
WUJCHTUYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOONPEAEIIEHUIO,
HaJM4Yhe MOTHUBAlMM K OOYYCHHIO OWOJIOTHH, IICJICHANPABICHHOE pa3BUTHE BHYTPEHHUX
yOEXKJIEHUI JIMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPATUIUN pa3BUTHUS
OHMOJOTUYECKOTr0 3HAHUS, TOTOBHOCTh U CLIOCOOHOCTh 00Y4aIOIIUXCSl PYKOBOACTBOBATHCS B CBOEH
JIESATETLHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHM, MPUCYIIUMH CHUCTEME OHMOJIOTHYECKOTO
00pa3zoBaHusl, HATUYKME IKOJOTHISCKOTO MPABOCO3HAHUS, CTIOCOOHOCTH CTaBUTH IIEJIU B CTPOUTH
JKU3HEHHBIC TNIaHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHMS IpeameTa «buoNorus» JOCTUralrTCs B €AUHCTBE
y4eOHOM M BOCHUTATEIHHOU NEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LICHHOCTSAMM, IPUHATHIMU B
o011ecTBE MpaBWJIAMH W HOpPMaMHU TOBEJIEHUS] W CIOCOOCTBYIOT IIpoIleccam CaMOIIO3HaHMS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHsS, PA3BUTHUSI BHYTPEHHEH MO3ULMM JIMYHOCTH, MAaTPUOTH3MA,
YBAKECHUS K 3aKOHY W IMPABOMOPSAKY, YEJIOBEKY TpyAa M CTAPLIEMY IMOKOJCHUIO, B3aUMHOIO
yBaXXEHHUsA, OEpeXHOr0  OTHOWICHMs K  KYJbTYpHOMY  HAcJIE€IUI0 W  TPATUIHUAM
MHOT'OHAalMOHAJIBHOTO Hapoaa Poccuiickoint @enepanuu, Npupoae U OKPYKArOLIEH cpele.

JIM9HOCTHBIE Pe3yNIbTaThl OCBOCHHSI YIeOHOTO mpeamera «BbroIorus» MOKHBI OTPaXkaTh
TOTOBHOCTh M CHOCOOHOCTH OOYHaroIUuXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMENA JIMYHOCTH, CHCTEMOM IEHHOCTHBIX OpHUEHTAlUW, I[O3UTUBHBIX BHYTPEHHUX
yOeXIACHU, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacIIUpEHUE KU3HEHHOrO OMbITA W OMbITa ACATEIBHOCTH B IMPOLECCE PEATH3alU OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIBHON IEATEIIbHOCTH, B TOM YUCJIE B YACTHU!

1) rpakaaHCcKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3WIUU  OOYYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YIEHA POCCUICKOTO 00IIECTBa;

OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX TMpaB M OOA3aHHOCTEH, yBakeHHWE 3aKOHa U
MPaBOIOPSJIKA;

TOTOBHOCTb K COBMECTHOIM TBOPUECKOH NIEATEIHHOCTH MPHU CO3JIaHUHU YUEOHBIX MPOEKTOB,
penieHun yueOHbIX U MTO3HABATENbHBIX 3a71a4, BHITTOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3MIIMIO TIO OTHONIGHHIO K SBICHUSM
COBPEMEHHOM KM3HU U OOBSICHATH €€;

YMEHHE YUYUTHIBATh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOKIECHUSAMH, KyJIbTYPHBIMU IIEHHOCTSIMUA U COIIHAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOTO BBITIOJHEHUS YYEOHBIX,
[03HABATEJIbHBIX M HCCJIENOBATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHHUIO
OTIIOHEHTOB MPHU 00CYKACHUHU CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOU JIESITENBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:



c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON WICHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonMHON, TrOpAocTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHUE K MIPUPOTHOMY HACIEIUIO U MAMITHUKAM MPUPO/IbI, JOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBIICHUE U pa3BUTHE OUOJIOTHH,
MOHMMAHUS 3HAuYeHUs OWOJOTMM B IO3HAHWU 3aKOHOB TNPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTbH K CIIY)KEHHIO U 3aiuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U PUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSCh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIETo;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POJMUTEISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOT'O
MIPUHSTHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUH € TPAaAULIUAIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOYAs ICTETUKY ObITAa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PA3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATh
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BOCHMTAHHMS, (POPMHPOBAHHUA  KYJIbTYPbI 30POBbS H
IMOLMOHAIBLHOTO 0JIArONnoJIy4us:

MOHMMAaHKE U peann3alys 3J0pOBOro U 6e30macHoro oopasa *u3HU (340pOBOE MUTAHHE,
COOJII0/ICHNE TUTUEHUYECKUX MPAaBUJI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
perynspHas (Qu3MYeckass aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (pU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TIPaBWJI WHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAaHHE TOCIEACTBUA M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEONEHUS aTKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HAHHUE LIEHHOCTU MacTepCTBa, TPY10JII00HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLMANIbHON HAIPABIEHHOCTH,
CITOCOOHOCTH UHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSTEIHHO BBIMOJIHATH TAKYIO JESTEIHLHOCTD;

MHTEpEC K pa3nuyHbiM chepam mpodhecCHOHATbHOW AEsITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP OyayIieit mpodeccun u peaaTnu30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BaHUIO Ha MPOTSHKEHUH BCel
KU3HU,

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

9KOJIOTHYECKHU 11e1eco00pa3Hoe OTHOUICHHE K MPHUPO/Ie KaK UCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYILLECTBOBAHHS;

MOBBIIICHHE YPOBHS SKOJOTUYECKOW KYJIBTYPBI: NMPUOOPETEHHE OTBITa TUTAHHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpeibl;

OCO3HaHHUE I1100aJIbHOrO XapaKTepa SKOJOTHYECKUX MPOoOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTH UCMOIB30BaTh MPUOOpPETaeMble TPU W3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
MpU peIIeHWH TPOoOJIeM, CBSI3aHHBIX C PallMOHAIBHBIM IPUPOJIONOJIb30BAaHUEM (COOII0IEHNE



IIPABWJI TIOBEIEHUS B INPUPOAC, HAIPABICHHBIX HAa COXPAHECHHE DAaBHOBECHS B JKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HENPUATHE IEHCTBUHM, NPHUHOCAIIMX BPEN OKPYKAIOIIEH IPUPOJHON Cpele,
YMEHHUE TMPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh HUX;

HaJIMYUE PA3BUTOIO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYNbTYpbI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJACTBOBATbCS HMH B
[IO3HABATEJIbHONW, KOMMYHMKAaTUBHOW M COLMAIbHOM IIPAKTUKE, IOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTU YKOJIOTHYECKOM HAIIPABJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHMA:

Cc(OPMHUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKM M OOLIECTBEHHOW IpPaKkTUKH, OCHOBAaHHOIO Ha JAMalore KYJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SA3BIKOBOM M YNTATEIBCKON KYJIbTYPhI KaK CPEICTBA B3aUMOCHCTBHS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpYKarolieM
MUpE Kak O €IMHCTBE TMpUPOAbI, 4YeJOBEeKa M oOOllecTBa, B IO3HAHUM HPHUPOJIHBIX
3aKOHOMEPHOCTEN M pellieHUH IPOoOIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUU JUISI COBPEMEHHOW HMBHIIM3AIMU: 00ECIICUCHUS
HOBOI'O YPOBHS pa3BUTHUS MEIMIIMHBI, CO3JJaHHE NEPCHEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, TOUCKA ITYTEH BBIXO/a U3 TI00ATBHBIX
9KOJIOTUYECKUX MPpo0seM U obecrieueHus nepexoa K ycToiuuBOMY pa3BUTHUIO, PALIMOHATIBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (POPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJIOTMYECKUX 3HAHUW B LIEJSIX MOBBIMIEHUS OO0l
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOH TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
IpPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi npu U3y4eHuu OnoJIoTuH;

NOHMMAHUE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJb3YEMBIX B ECTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHUS U aHalIW3a M OObBACHEHHs SBJICHUH
OKpYXKaloIIero MUpa M HPOUCXOJAIIMX B HEM H3MEHEHUHN, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIFOYEHHUsST Ha OCHOBE HAy4YHbIX (DAKTOB M MMEIONIMXCS JaHHBIX C IENBI0 TOJTYy4eHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISL peIleHUs
po0JieM B peasIbHBIX )KM3HEHHBIX CUTYAlIMSIX;

OCO3HAHHE IICHHOCTH HAayYHOH JEATENbHOCTH, TOTOBHOCTh OCYILECTBIATh NMPOEKTHYIO U
HCCJIEIOBATEBCKYIO AESITEIbHOCTh MHIMBUYyalbHO U B TPYIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUH 10 OHOJOTMU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeaMeTHble pe3yNbTaThl OCBOCHUS y4eOHOro mpeameTa «bUONOTHS» BKIIOYAIOT:
3HaUUMbIe Ui (OPMHPOBAHMUSI MHPOBO33PEHUS  OOYJAIONMIUXCS  MEXAUCITUTUTMHAPHBIC
(MeXMmpeIMeTHBIE) OOIeHAYYHbIE TIOHATHS, OTPAXKAOIINE IIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienrKy METOJIOB IMO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHSI,
SBIIGHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopHsi, WCCIeIOBaHNEe, HAONIOJCHUE, M3MEpPEHUE, DKCIIEPUMEHT W JPYTUX), YHHUBEPCAIbHBIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIC, KOMMYHUKATUBHBIC, PETYISATHUBHBIC), 00ECIICUNBAOIIHE
dbopmupoBanre (YHKIIMOHATHLHON TPAMOTHOCTH M COLMAIBHON KOMIIETCHIIMH OO0YyJaronuxcs,
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCHUIIIIMHAPHBIE,



MHUPOBO33PEHUYECKHE 3HAHMsS W YHHBEpCaJlbHble y4deOHbIE JEHCTBHMS B IIO3HABATEIBHOM U
COLIMAJIbHOM IIPAKTHKE.

MeranpeaqmeTHble pe3yabTaThl OCBOEHMs INPOrpaMMbl CPEJHEro o0uero o0pa3oBaHUs
JIOJKHBI OTPaXKaTh:

OnJiaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH II03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JOrHYEeCKHE TeHCTBHS:

CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTyaJIM3UPOBaTh Ipo0JieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCII0JIb30BaTh IPH OCBOCHUH 3HAHUH MPUEMBI JIOTMUECKOT0 MBIIIICHHS (aHaIu3a, CUHTE3a,
CpaBHEHHs, Kiaccu(uKaruy, OOOOIIEHUS), PACKPBIBATh CMBICT OHOJOTMYECKHX TOHSATHH
(BBLAETATH UX XapaKTepHbIE IPU3HAKU, YCTAHABIMBATh CBSI3U C IPYTUMU ITOHATHIMU);

ONpeNeNiTh LEeNU ACATEIbHOCTH, 3ajaBas IMapaMeTpbl M KPUTEPUH HX JOCTHIKCHHS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C IOCTABICHHBIMU LEJIIMU;

UCITIOJIb30BaTh OMOJIOTHUECKUE MOHATUSA A OOBsSCHeHHS (AKTOB W SIBICHHH KHUBOMH
HIPUPOIBI;

CTPOUTBH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIC, 10 aHAJIOTHH ), BEISIBIIATH
3aKOHOMEPHOCTH U IPOTHBOPEUMS B PACCMATPUBAEMBbIX SBJICHHSX, ()OPMYJIUPOBATH BHIBOBI U
3aKJIF0YEHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHs CYLIECTBEHHBIX CBA3EH U
OTHOIIICHUW B M3Y4YaeMbIX OHMOJOTHYECKUX OOBEKTaX, a TAKXKE MPOTUBOPEUHIl pPa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALMOHHBIX UCTOYHHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHaIM3a UMEIOIINXCS MaTEPUATbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBHI B JESTEIBHOCTH, OICHWBATh COOTBETCTBHE PE3YJIbTATOB LEISM,
OLIEHUBATh PUCKH ITOCIIEICTBUI 1S TEbHOCTH;

KOOPAWHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSIX pPEAJbHOrO, BHUPTYAJIBHOTO U
KOMOMHUPOBAHHOT'O B3aUMOACHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCIEA0BATEIbLCKHE NeilCTBUS:

BJIQ/IETh HAaBBIKAMM y4€OHO-UCCIIEJOBATEIbCKON U MPOEKTHOW AESITEIbHOCTH, HaBbIKAMU
paspelnieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHus MPaKTHYECKUX 3aa4, IPUMEHEHHIO Pa3IMYHBIX METOAO0B TIO3HAHUS;

UCIOJIb30BaTh PAa3IUYHbIe BUIBl AEATEIBHOCTH IO TOJTYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEPIpPETANNH, MPEOOPA30BAaHUI0 W MPUMEHEHHIO B YUEOHBIX CHUTYallHiX, B TOM YHUCIE TPU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIILUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KITIOYEBBIMH
HOHATUSMH U METO/IaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/Jaud B 00pa30BATENbHON NESITEIBHOCTH M
KU3HEHHBIX CUTYaLlUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3UpPOBATh 3aj]ady, BBIIBUTATh
TUIOTE3y €€ PelIeHUs, HAXOJUTh apryMEHTHI JUIs I0Ka3aTeNIbCTBA CBOMX YTBEPXKIECHUI, 3a71aBaTh
napamMeTpsl ¥ KPUTEPUH PEIICHUS;

aHaAJTM3UPOBAThH MOJyYEHHbIE B X0/1€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPUTHUECKH OIICHUBATh
UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIM MOMCK MEpPEeHoca CPEeACTB M CIIOCOOOB JIEHCTBUS B
po¢eCCHOHATILHYIO Cpeay;

yMETh IEpPEeHOCUTh 3HaHWs B  [O3HABAaTEJbHYI0O U  MPaKTUYECKyl0  oOsactu
KHU3HENIEATEIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1acTe;



BBIJIBUTaTh HOBBIE WJEH, NpeAIararb OpPUTMHAIBHBIE IOAXOJbl M PEIICHHUS, CTABUTh
poOJIEeMBI U 3a/1a4H, JOMYCKAIONINE aTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATLCS B PA3NUYHBIX MCTOYHHMKAX HH(MOpManuu (TEKCTe ydeOHOro mocolus,
HAYYHO-TIOMYJISIPHOM JHUTeparype, OMOIOTHYECKUX CIOBApAX U CIPABOYHHMKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B UHTEepHeTe), aHAIM3UPOBATh WH(MOPMALUIO DPAIMIHBIX BUIOB U (POpM
MIPEACTABIICHMS, KDUTHUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

dbopMyIUpOBaTh 3ampOChl W TPHUMEHATh Pa3jMYHBIE METOABI TPHU IOWCKE U O0TOOpe
Ouonoruueckoi nHGoOpMaIuu, HeOOXOAUMOH /7S BHIIIOJIHEHUS Y4EOHbIX 3a/1a4;

NpHOOpPETaTh OMBIT WCHOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOJIB30BAaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY TPEACTaBICHUS OHMOIOTHYECKON
uHpopmanuu (cxemsl, TpaduKu, AHarpaMMsbl, TaOJIUIBI, PUCYHKH U JPYTOE);

UCTOJIb30BaTh HAYYHBIN S3bIK B KauecTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYECKOM
uH(popMalel: MPUMEHITh XUMUYECKue, GU3NYECKUe U MaTeMaTH4eCKHe 3HAKU U CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYpYy, HCIOJIb30BaTh M MPEoOpa3oOBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATJISIHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAHWS W 3allUTHl  HHPOpPMANUH, HWHOOPMAIMOHHON
0e30MacHOCTH JTUYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU J1eCTBUSAMM:

1) o6menne:

OCYIIECTBIISITh KOMMYHHMKAIIUM BO BCEX cepax KU3HH, AKTUBHO y4acTBOBATh B JUAJIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33JaBaTh BOMPOCHI, BHICKA3bIBAThH
CY)KJIGHUSI OTHOCHTEIIbHO BBINOJHEHUsI TIpeajaraéMon 3ajadyd, YYHUTHIBaTh HHTEPEChl U
COTJIACOBAHHOCTD MO3ULIUI APYTUX YUaCTHUKOB TUAJIOTA UM TUCKYCCHH);

pacrio3HaBaTh HeEBEpOAJIbHBIC CPEACTBA OOLICHHs, MOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, yMETh CMATYaTh KOH(IUKTHI U
BECTHU IEPETOBOPHI;

BJIQJIETh Pa3NUYHBIMU CIOCO0aMU OOIIEHHS M B3aMMOJCHCTBHS, MOHUMATh HaMEPEHUS
JIPYTUX JIIOJCH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU popme
bopMyIUpOBaTH CBOM BO3PAXKECHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

MOHUMATh M UCHOIB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIWBUIYaIbHOW pabOTHI MpU
pelieHny OMOoJ0THYecKor MpobsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHUS TPYIIOBBIX
dbopM B3aMMOECHCTBHYSI TP pELICHUH yueOHOM 3a/1auH;

BBHIOMPATh TEMATUKY U METOJBl COBMECTHBIX JEHCTBUM C Y4€TOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEHN Ka)KJ0r0 4J€Ha KOJIEKTUBA;

MPUHUMATh 1ETM COBMECTHOM JESITEIbHOCTH, OpPraHW30BBIBATH M KOOPJIUHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACTIPEAEIISTE POJIU C YYETOM MHEHUM
Y4aCTHUKOB, OOCYXAaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KAXKAOTO YJaCTHHKA KOMaHbl B OOIIUN pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBbIE NPOEKTHI, OLIEHUBATh HJEU C MO3UIUU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISAITh TMO3UTUBHOE CTPATETMUECKOE TMOBEACHUE B PAa3IUYHBIX CHUTYalHUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUITUATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBUAMM:

1) camoopranu3amnms:



UCTOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMA NpoOJIEM M HUX pELICHHA B
KU3HEHHBIX M YUE€OHBIX CUTYalHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JEHUCTBUSX M IOCTYIKAX II0 OTHOLICHHIO K >KMBOW IIPUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYXKarOIINX;

CaMOCTOSITENIbHO OCYILLECTBIISTh IO3HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBAaTh COOCTBEHHBIE 33Jayl B O00pa30BATENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJILHO COCTABJIATH IUIaH PELIeHUs MPoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTb 3a PELICHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO HIMPOKOM PYIULUH B Pa3HBIX 00JaCTIX
3HAHUH, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTENIbHBINA M KYJIBTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICJIUTEJIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIB30BATh MPUEMBI peduieKCun
JUISL OLICHKU CUTYaI[H, BIOOpa BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPY aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npunsiTHE cedsl M APYIHUX:

IPUHUMATH ce0sl, TIOHUMAsi CBOM HEJOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U IPABO APYTUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMU APYTroro 4eaoBeKa.

INMPEAMETHBIE PE3YJIBTATHBI

[TpenmerHble pe3ynbTaThl ocBoeHUs nporpaMMbl COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAOT CIeIU(uUecKue s yaeOHoro npenmera «Bbruonorusy HaydHbIe 3HAHHS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpIpETalMM W MNpeoOpa3oBaHUIO 3HAHUM, BHJIBI
NeSITETHHOCTH TI0 TOJTyYSeHHIO HOBOTO 3HAHHS M NMPUMEHEHHIO 3HAHWW B Pa3NIMYHBIX y4eOHBIX
CUTYallUsX, a TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
NpeMETHBIC PE3YNIbTaThl MPEACTABICHBI IO ToJaM 00yUeHHUS.

[TpenmeTtHbIe pe3yabTaThl 0OCBOCHUS yueOHOT0 npenmeta «buonorus» é 10 knacce n0oNKHbBI
OTpaXarTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M POJU OMOJOTMM B CHCTEME HAayYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHHUS, O BKJIA/I€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
ouonornu, PyHKIIMOHAIEHOM TPAaMOTHOCTH YEJIOBEeKa [T PEeIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUN: )KU3Hb, KIETKA,
opranusM, MeTabo13M (0OMeH BeleCTB U PEeBpaIIeHUEe SHEPTUN ), TOMEOCTa3 (CaMOPEryIIsLus),
YpOBHEBas  OpraHU3alMsl  JKUBBIX  CHUCTEM, CaMOBOCIpPOM3BEAEHUE  (PEmpOAYKIHs),
HACJIEICTBEHHOCTh, N3MEHYHUBOCTb, POCT U Pa3BHUTHE,

yMEHuE wu3jiaraTb OMOJOTMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpaJbHas JorMa MoJeKylspHol Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. W.



BapunoBa) u yuenus (0 eHTpax MHOT0OOpasus U MPOUCXOXKICHUS KyIbTypHbIX pacTenuid H. U.
BasuiioBa), onpenenars rpaHuLibl UX IPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHE BJIaJIeTh METOJAaMH HAay4yHOTO MO3HaHUSA B OWOJIOTHU: HAOJIIOJCHHE U OMUCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M TPOBEACHHE OHOJOTHYECKOTO
9KCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXKAY HCCIEeIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYUYCHHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBObI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTATOB;

YMEHME BBIICISTh CYHIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKApPUOT U IyKapuoT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
NPEBpaIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M HHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeW03a, OILIOJOTBOPEHUS, PA3MHOKEHHSI, UHIUBUAYATbHOIO Pa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHHE MPUMEHSATH MOJyYECHHbIC 3HAHUA N7 OOBSCHEHUS OMOJOTHYECKHUX IMPOLIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECIeUeHUs
0€30MacHOCTH CBOETO 3JI0POBbS U 3J0POBbSl OKPYKAIOIIUX JIIOJIEH, COONIIOJIEHUs HOpPM
rPaMOTHOI'O IOBEACHHUSI B OKpYXKalolled MNPUPOAHON cpele, NOHMMaHuE HeoOXOIUMOCTU
WCIIOJIb30BaHUsl JOCTUKECHUM COBPEMEHHON OMONOrMHM U OMOTEXHOJOTHH AJS PallOHAIBHOTO
IPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHbIE TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOPUAHOE
CKpEeIIMBaHKe, CIEIUICHHOE HACIEO0BAaHHE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUTSL TIpEe/ICKa3aHus HacleOBaHUS TPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHia TPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

yMEHHE KPUTHYECKH OILICHWBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYUYHBbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHAIIbl), STUYECKHE ACTIEKTHI COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOMIeHHs, 0000Imas
Ouonornyeckyro HMHGOpPMAlMI0O M3 HECKOJBKMX HCTOYHHUKOB, TPaMOTHO HCIOJb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

[TpenmeTtHbIe pe3yabTaThl 0OCBOCHUS yueOHOTo npenmeta «buonorus» ¢ 11 knacce n0ONKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OHOJOIMHM B CHCTEME HAayYHOI'O 3HAHMS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAaHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HayYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeILEHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE pPacKpbIBaTh COiep)KaHUEe OMOJIOTHUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISINS,
reHooHJ, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) 3BOJIOLUHU, TMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUA000pa30OBaHME, SKOJOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYLIeHTHI, LIeTIH MUTaHUs, SKOJOorn4ecKasi mupamMuaa, OuoreoueHos, onocdepa;

yMEHUEe Wu3/arate Ouonorndeckue Teopuu (3BomonMoHHas Teopus Y. lapBuHa,
CHHTETHUYECKAsi TEOPHS SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHMd U nyted somonun A. H. CeseproBa, ydeHus o
ouocdepe B. . Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yYMEHHUE BIa/IeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUH, OpraHU3alus U TMPOBEACHHE OHOJIOTHMYECKOTO
DKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX pEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX IMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE IPU3HAKU CTPOCHUSI OMOJIOTMYECKUX OOBEKTOB: BUJIOB,
HOMYJSAUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,



OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  HM3MEHUMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTraHU3MOB, JCUCTBHUS 3KOJOTMYECKHX (DaKTOpOB Ha
OpraHu3MBl, IEPEHOCA BEIIECTB U IOTOKA YHEPIUU B IKOCUCTEMAX, AaHTPOIOI'€HHBIX H3MEHEHHH B
HKOCHUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX IMKJIOB B
ouocdepe;

YMEHUE TPUMEHSTH MOJTy4YeHHBIC 3HAHUS I OOBSCHEHUs OMOJOTHUECKUX IMPOLECCOB U
SBJICHUM, JIS1 IPUHATHSA IPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HHU C LI€JIbI0 00eCIIeUeHus
0€30MIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COONIONEHUS HOPM
IPaMOTHOTO IOBEJIEHHMSI B OKPYXAIOLIEH NpUPOIHONH cpele, MOHMMaHHE HEO0OXOAMMOCTH
UCTIOJIb30BaHUS JOCTHKEHHH COBPEMEHHOM ouonorun Uit panroHaIHLHOTO
IPUPOONOIb30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHbIe OMOJOTMYECKHE 3a/laud, COCTABIATh CXEMBI IepeHoca
BEILIECTB U SHEPIUU B SKOCUCTeMax (LeNy MUTaHUs);

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M MPAKTUYECKUEe paldoThl, cOONIONATh MpaBUiIa MPU
paboTe ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

yYMEHUE KPUTHYECKH OIIEHWBATh M WHTEPHPETHPOBATH HH(OPMAINIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 Pa3lIMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOi WH(pOpPMANWK, HAYYHO-TIOMYJSPHbIE MaTepuallbl), pPacCMaTpPUBATh TJI0OAIBHBIC
9KOJIOTHYECKHE MTPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
TIO3HIINIO;

yMEHHE CO3/1aBaThb COOCTBEHHbIE NMCbMEHHBIE U YCTHBIE COOOIIeHUs, 00o0Imas
Ouosornyeckyro WHQPOPMAIMI0O W3 HECKOJIBKHX HCTOYHHUKOB, TPaMOTHO HCIOJBb30BATh
MOHATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoanuyecTBO 4YacoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM udpoBbie
Ne ni/n EpOrPAMMEI pa Beero Kontpoabusbie IlpakTuueckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoThI padoThI pecype
bubnuoreka IIOK
1 buonorns kax nayxa 2 0.5 https://m.edS(E}J.ru/7f41c292
2 JKuBbIe CHCTEMBI M X OpraHu3aIus 1 bubmorexa [JOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOECHUE KIETKU 8 1 bubmorexa LHOK
https://m.edso0.ru/7f41c292
4 JKusHenesTenbHOCTh KIIETKU 6 Bronmotexa LIOK
https://m.edsoo.ru/7f41c292
5 PasMHOkXEeHHE M MTHAMBUAYAIbHOE 5 1 bubnnorexa [HOK
pasBUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencTBeHHOCTS U HI3MEHYHUBOCTD 8 15 bu6nmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOTHHU https://m.edsoo0.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa [IOK
https://m.edso00.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I1O 34 0 4

ITPOTPAMME



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

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM u¢posBbie
Ne i/m Y —— pasi Beero Konrpoubnbie IIpakTHyeckue glé p?:f OBAT e.?n)m)l e
padoThI padoThI pecype
! IBOOUKONHA OHONOTHA o 1 ﬁtptlggzl/dl?r?elaig.)rﬁﬂf41cc74
2 Bo3HuKHOBEHHE U Pa3BUTHE KU3HU Ha 9 05 bubnnoreka [JOK
3emie https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl U OKpyXkarolas cpeaa 5 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo01iecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 bubmorexa LHOK
https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bubmorexa LHOK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 25

ITPOTPAMME



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 IINTAHUPOBAHHUE

10 KUIIACC
Ne KoanvecTBo yacoB Jlara JIeKTPOHHBbIE HU(POBHIE
n/ Tema ypoka Bcer KoHTPOJbHBI IpakTuyecku A— o0pa3oBaTte/ibHbIE
I 0 e padoThbI e padoThbl pecypchl
bub6nmoreka [IOK
https://m.edso0.ru/863e612
1 buonorus B cucreme Hayk 1 07.09.202 2
3 https://m.eds00.ru/863e632
a
MeTo bl TO3HAHUS JKUBOW TIPUPOJIBI.
[IpakTrueckas padora Ne 1 Bbu6mmoteka [JOK
2 «Hcnonp30BaHKe Pa3IUYHbIX METOI0B 1 0.5 14.09.202 https://m.eds00.ru/863e612
IIPY U3YYCHUH OMOIOTUYECKUX 3 2
00BEKTOB
buonornueckne CUCTEMBI, TIPOTIECCHI bubmorexa HOK
3 ’ 1 21.09.202  https://m.edso0.ru/863e656
U UX U3YyYEHUE 3 4
XuMHUYECKUM COCTaB KJIeTKU. Boja u bubmorexa OK
4 ’ 1 28.09.202 = https://m.edso0.ru/863e674
MUHEpPATbHBIE COU 3 o
bubmmoteka IIOK
5 Vrnesonsl. JIunuast 1 05.10.202 https://m.eds00.ru/863e687
3 0
bubmmoteka IIOK
6 Bbenxu. CoctaB u cTpoeHue OeKkoB 1 12.10.202 https://m.edsoo.ru/863e6b7
3 2
®epMeHThl — OMOJIOTHYECKHE
Katanuzaropsl. JlabopaTopHas padora bubmuoreka [IOK
7 Ne 1 «M3yueHne KaTaIUTHUECKON 1 0.5 19.10.202 https://m.edso0.ru/863e6b7
AKTUBHOCTH (pepMEHTOB (Ha IpUMEpe 3 2

aMUJIa3bl WM KaTajaasbl)»



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

bubnunoreka LIOK

8 HyknennoBbie KuciaoTel. AT 26.10.202 https://m.edsoo.ru/863e6d5
3 c
" —— bu6nunoreka LIOK
9 CTOPH 1 METOBT HSYHCHHA KICTIH. 09.11.202  https://m.eds00.ru/863e6e8
Knerounas Teopus 3 8
10 KiteTka kak 1eI0CTHAas KMBas 16.11.202
cucreMa 3
CrpoeHnue 3yKapuoTUYECKON KIIETKH.
iIIz/116opaTopHa;1 pabota Ne 2 Bubmmotexa LIOK
11 3YHCHHE CTPOCHITA KHeTgK 05 93.11.202 https://m.edso0.ru/863e6ff0
DACTCHIH, HKHIBOTHDIX, TPHBOB 1 ' o https://m.edso0.ru/863e716
OaKTepHii Mo MUKPOCKOIIOM Ha 3 c
TFOTOBBIX MUKpOIIpEnapaTax u ux =
OIMCAaHHE»
bubnunoreka LIOK
12 OOMeH BeleCTB WIX METa00JIN3M 30.11.202 https://m.eds00.ru/863e766
3 c
bubnunorexa LIOK
13 doTtocuHTE3. XEMOCHHTE3 07.12.202 https://m.edso0.ru/863e7c9
3 8
bu6nunorexa LIOK
14 DHepreTrHuecKuii 0OMeH 14.12.202 https://m.edsoo.ru/863e7aa
3 e
buocunTe3 6enka. Peakmmst bubmorexa LIOK
15 k. Tearht 21.12.202  https://m.eds00.ru/863e796
MaTPUYHOTO CHHTE3a 3 o
bubnunorexa LIOK
16 Tpancnsuus — OuocuHTe3 O€Ka 28.12.202 https://m.edso0.ru/863e796

3

e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

Hexnerounsie hopmbl )KU3HE —

bubnunoreka LIOK

17 11.01.202 = https://m.edsoo.ru/863e754
BUPYCHI 4 0
bu6nunoreka LIOK
https://m.eds00.ru/863e81b
18 @®opMbl pa3MHOKEHHUSI OPraHU3MOB 18.01.202 6
4 https://m.edso0.ru/863e831
€
JKu3HeHHbIN UK KIeTKU. [{enenue
KJIeTkH. Muto3. JlabopaTopHas bubnnoreka [JOK
19 pabora Ne 3 «Habmonenue MuTo3a B 0.5 25.01.202  https://m.edsoo.ru/863e7dc
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha 4 4
TOTOBBIX MUKpOMpEIapaTax»
. bubmuoreka [{OK
20 Meiios 21'02'202 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kietor. Oniozotsopetic. Bumorexa 110K
21 abopatopHai pabota 2 05 08.02.202 https://m.eds00.ru/863e81b
«/3y4yeHne CTpOeHHS MOJTOBBIX 4 5
KJIETOK Ha TOTOBBIX =
MHUKpOIIpenaparax»
NunuBuayansHOE pa3BUTHE bubmorexa LHOK
22 15.02.202 = https://m.edso0.ru/863e843
OpraHU3MOB 4 6
TeHeTHKa — HayKa o bubmmnoreka HOK
23 22.02.202 https://m.edso0.ru/863e86f
HAaCJEJICTBEHHOCTH U U3MEHYMBOCTH 4 2
3aKOHOMEPHOCTH HACTIEAOBAHUS bubnuotexa [JOK
24 pU3HAKOB. MOHOTHOpUAHOE 29.02.202 https://m.edso00.ru/863e887
CKpEITUBaHUE 4 8



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878

JuruOpunHoe ckpenuBaHue. 3aK0H

bubnunoreka LIOK

25 HE3aBUCUMOIO HACJIETOBAHUS 07.03.202 https://m.edso0.ru/863e89a
PU3HAKOB 4 4
CuerieHHO€E HaclIeIOBaHUE
npu3HaKkoB. JJaboparopHas padota No
Sl T e Busorea 10K
26 PHA AHTHOPHA 05 14.03.202 | https://m.eds00.ru/863e8c6
CKpEIIUBAaHUS Y IPO30(HIIBI HA 4 0
TOTOBBIX =
MUKpOIIpEnapaTax»IeMOHCTPAIIHOHHA
o
I'enernka nmona. HacimenqoBanue Bubmorexa OK
27 ' A 21.03.202  https://m.eds00.ru/863e8c6
MIPU3HAKOB, CIECIICHHBIX C ITOJIOM 4 0
NsmenunBocth. Henacnencrsennas
M3MEHYHMBOCTH. JIJaboparopnas pabota
8 Ne 6. 3yuenue moaupukanoHHON 05 04.04.202 BI/I6J'I.I/IOTCK8. LHOK
U3MEHYMBOCTH, TOCTPOCHHUE 4 https://m.edsoo.ru/863e8efe
BapHUaIMOHHOTO Psijia U
BApUALIMOHHON KPUBOM»
HacnencrBeHHas N3MEHUYUBOCTb.
29 ﬁai? pﬁé"pHaiffgﬁiiﬁfr'éﬁﬁim 0.5 11.04202 ~ Dbubmmorexa HOK
yramny p ' R https://m.edsoo.ru/863e8efe
MUKpOIIpenapaTax»IeMOHCTPAIIMOHHA 4
o
bubnunorexa LIOK
30 I'eHeTHKa yenoBeka 18.04.202 https://m.eds00.ru/863e8d7
4 8
PesepBHeIil ypok. O600IIEHHE TT0
31 TeMe «HacaencTBeHHOCTD U 25.04.202
U3MEHYUBOCTHh OPraHU3MOBY 4



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
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
https://m.edsoo.ru/863e8d78

bubnunoreka LIOK

32 Cenekius Kak HayKa U IPOIIECC 1 02.05.202 https://m.edso0.ru/863e921
4 4
MeToabl 1 TOCTUIKEHUS CEJIEKIIUNA Bubmzorexa HOK
33 AR 1L ek 1 16.05.202  hitps://m.eds00.ru/863e921
pacTeHUI U )KUBOTHBIX 4 4
BuoTexHoIOrus Kak oTpacib Bubmzorexa HOK
34 p 1 23.05.202 https://m.edso0.ru/863e933
IPOM3BOJICTBA 4 6
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

11 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U (pPOBbIE

N Tema ypoka KoHT I Jata oOpa3oBare e
/o Beero POJIbHbIE PaKTH4YECKHe H3ydenus Pa30BaTEIbHbI
padoTbI padoThbI pecypcnl
1 OBOJIIOLIAS M METOBI €€ 1 bubnuorexa [JOK
H3yYEHUS https://m.edsoo.ru/863ea20e
2 Uctopust pazsutus 1 bubmuorexa [JOK
NpPEICTABICHUN 00 IBOJIOLUH https://m.edso0.ru/863e9570
bubnunoreka LIOK
3 Mukpoososmions . https://m.edsoo.ru/863e9cle
[Tomynsmus Kak 3J1eMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH. Buborexa LIOK
4 JlaGoparopuaz padora Ne 1 . 05 https://m.edso0.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(}OITOTHIEeCKOMY KPUTEPHIO)
5 JBrKymye cuibl (3J€eMEHTapHbIe 1 Bbu6moreka [JOK
(aKTOpBI) SBOITIOIMH https://m.edsoo.ru/863e9da4
6 EctectBenHslIit 0TOOp 1 €ro 1 bubnnorexa [JOK
bopMmbI https://m.edsoo0.ru/863e9ed0
Pe3ynbTaTh! 3BOMIOLMN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB
1 BUJ1000pa3oBaHMeE. Bubnmorexa [IOK
! Jlabopatopuas pabora Ne 2 . 05 https://m.edsoo.ru/863e9fde
«Omnucanue TpuUCcCIoCOOJICHHOCTH
opraHusma 1 €€ OTHOCUTEIIBHOTO
XapakTepa»
8 Hamnpasnenus n nmytu 1 bubmuoreka [JOK
MaKpOIBOIIOIIUU https://m.edso0.ru/863e9cle
9 HeoOpaTumocTs 3BOITIONNN 1
10 Ucropus xu3Hu Ha 3emiie u 1

METOJBI €€ N3YUECHHUS



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

11 I'unoTe3bl NpOUCXOKACHUS Bu6muoteka [JOK
’KU3HU Ha 3emie https://m.edso0.ru/863ea5a6
12 PasBurtue xnu3nu Ha 3eMIiie o bu6numoreka [IOK
3paM | MepHoaaM https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIbl YBOJIOLIH
PacCTUTEIBLHOTO U KUBOTHOTO
13 mupa. [Ipaktuueckas padora Ne 1 05 Bu6mmoteka [JOK
«M3ydeHune HCKOmaeMbIX ' https://m.edsoo.ru/863ea8bc
OCTaTKOB PACTEHUW U JKMBOTHBIX
B KOJUICKIIMSIX )
14 CoBpeMeHHas cucrema bubnnorexa [JOK
OpPraHM4YeCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIHS YEJIOBEKA bubnuorexa [JOK
(aHTpOMOreHe3) https://m.edsoo.ru/863eac2c
16 JBwxyme cuitbl ((haKTophI) Bu6moreka [IOK
aHTPOITOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJIUU IBOIIOLUU
9eJI0BeKa
18 YenoBeueckue pacel U bubmmnoreka HOK
MIPUPOJTHBIC AJTANTAI[UHU YeIOBEKa https://m.edso00.ru/863eaea2
PesepBHelil ypok. O60011IeHNE 10
19 TeMe «BO3HUKHOBEHUE H
pa3BUTHE KU3HU Ha 3eMIie»
20 DKoJoTHs Kak HayKa
21 Cpensl oOuTanus u bubmuoreka [IOK
HKOJIOTHYECKUE (PAKTOPHI https://m.edsoo.ru/863eafec
AOGuoTtndeckue HakTophI.
JlaGopatopnast pabora Ne 3.
29 «Mopdonorudeckue 05 bubnuotexa [JOK

0COOEHHOCTH pacTeHui U3
Pa3HBIX MECT OOUTAHHSIY.
Jlaboparopnas pabota Ne 4.

https://m.edso0.ru/863eb10e



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

«BnusgHue cBera Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

bu6numoreka [IOK

23 Bromiecue axropet . https://m.edsoo0.ru/863eb348
DKOJOTUYECKHE XapaKTEPUCTUKU
nonysiiuu. [Ipaktuueckas

24 pabota Ne 2 «Iloxcuér 1 0.5
IUIOTHOCTHU MOMYJISIIIMMA Pa3HbIX
BUJIOB PACTEHUI»

o5 Coob1ecTBa OpraHu3MoOB — 1 bubmmoreka [JOK
OuOLICHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKUE CUCTEMBI 1 bubnuoreka [IOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNN

97 9KOCUCTEMBI. DKOJIOTHUYECKHUE 1 bubnuorexa [JOK
nupamuibl. CBOMCTBA SKOCHCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccus

28 [IpupoaHbIe 3KOCUCTEMBI 1

29 AHTpOIIOT€HHBIE YKOCUCTEMBI 1

30 buocdepa — rinobdanpHas 1 bubmmnoreka HOK
IKOCHCTEMA 3eMIITH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnnorexa [JOK
onochepsl https://m.edsoo.ru/863ebd16

32 YenoeuecTBo B 6rochepe 3emnu 1

33 CocyiiecTBoBaHUE TIPUPOIBI U 1 bubnmnorexa [JOK
YeJI0BEeYeCTBa https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O600111eHNE

34 teMbl «Coo011ecTBa u 1
9KOJIOTHYECKHUE CUCTEMBI)

OBILIEE KOJIMYECTBO YACOB I10 34 25

[TPOT'PAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLHECCA

OBSA3ATEJ/IBHBIE YUEBHBIE MATEPUAJIBI JIJ151 YUEHUKA

* buonorus, 10 knace/ benses 1.K., Aemiui I'.M., Ky3uenosa JI.H. u npyrue; nmoxa
penakuuei bensera JI.K., Apmvmmmia .M., AkunonepHoe o6mectBo «M3mareascTBo
«IIpocseenune»

* buosnorus, 11 xnacc/ benses JI.K., boponun I[1.M., IpiMimun .M. u apyrue; noa peaakuyen
bensera JI.K., Ipimmmma .M., Akiinoneproe obmectBo «M3garensctBo «IIpocBenienuey

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
HU®POBBIE ObPA30OBATEJIBHBIE PECYPCHI
N PECYPCbI CETU UHTEPHET

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info
http://www.darwin.museum.rugantsie






