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HOACHUTEJBHASA 3AIIMCKA

[Ipu pazpaboTke mporpamMMsbl 1Mo OHOJOTUU TEOPETUYECKYIO OCHOBY IJisi ONPEEICHUS
MOAXO0M0B K (hopMHUpOBaHUIO coAepkaHusi ydeOHoro mpeamera «buonorws» coCTaBHIM:
koHuenryainbHble nojaoxenuss ®I'OC COO o B3anM000yCIOBICHHOCTHU LIEJIEH, COACPKAHUSA,
pe3yabTaToB 00y4YeHUs] U TpeOOBAaHUM K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, TOJIOKEHUS 00
OOIIMX LENSAX U MPUHIMIAX, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHETO
obmero o6pazoBanus B Poccuiickori deneparuu, a TakKe TMOJOXKEHUS O crenuduke
Ouwonoruu, €€ 3HAYCHUM B TO3HAHUHM KXKUBOW TPHUPOABI W OOECIEYEHUU CYIIECTBOBAHUS
genoBeueckoro obOmecTtBa. CoOrmacHO Ha3BaHHBIM IOJIOKEHUSM, OIPEICICHBl OCHOBHBIC
(GYHKIMU IPOTPaMMBbI IO OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o 6uosioruu Aa€T NpeICTaBICHUE O LIENAX, 00 0011Iel cTpaTerui 00y4yeHus,
BOCIIUTAHUS W Pa3BUTHS OOyYarONIMXcsl CpeiAcTBaMH ydeOHOro mnpemmera «buosorusy,
ompenersieT 005S3aTeNbHOE MPEIMETHOE COACP)KAaHUE, €r0 CTPYKTYpPY, paclpeieieHue Io
paszenam U TeMaM, PeKOMEHIYEeMYIO IMOCIeI0BATeIbHOCTh U3YUEHHUST yAeOHOTO MaTepHraa ¢
y4€TOM MEXIOPEIMETHBIX U BHYTPHUIPEIMETHBIX CBSI3€d, JIOTMKKM OOpa30BaTEIbHOTO
npoliecca, BO3PACTHBIX 0COOEHHOCTEN 00yYarOIINXCS.

B mporpamMve 1o OWMONOTHMH TakKe YUYWUTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM
JTUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM pe3ysibTataMm oOydeHusi B (POpPMHUPOBAHUU
OCHOBHBIX BUOB Y4EOHO-T0O3HABATEIILHOMN ESITEIbHOCTH/y4eOHbIX JEUCTBUI 00yUaIOIUXCs
10 OCBOEHUIO COZIEp>KaHUs OMOJIOTMYECKOTr0 00pa30BaHuUs.

B nporpamme no 6uonoruu (10—11 kiaccel, 0a30BbIiA ypOBEHb) pEATU30BaH MPUHIUI
MPEEMCTBEHHOCTH B W3y4YeHMH OWONOTWH, Oylaromaps 4YeMy B HEW NpOCMaTpPUBACTCS
HaIPaBJIECHHOCTH HA PA3BUTHE 3HAHUH, CBI3aHHBIX C (HOPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MUPOBO33PDEHUS, LIEHHOCTHBIX OPUEHTAIMH JIMYHOCTH, SKOJOTMYECKOIO MBIILUICHHUS,
NpEeICTaBICHU O 370pOBOM 0OO0pa3ze *U3HM U OEpeKHbIM OTHOILIEHHUEM K OKpYKarouien
npupoaHoi cpezae. [losTomy Hapsimy ¢ u3ydeHHEeM OOIIEOMOIOTHYECKUX TEOPHM, a TaKKe
3HAHUW O CTPOCHUU JKUBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINUX B
HUX MPOLIECCOB B MPOTpaMMe MO OMOJIOTUHU Y/I€JIEHO BHUIMAHKUE UCIIOJIb30BAHUIO TTOJTYYEHHBIX
3HAHUW B T[IOBCEAHEBHOW JKW3HM JUIA PEUICHUs MPUKIAAHBIX 3a/Ja4, B TOM YHCIHE:
npoPUIAKTUKKA  HACJIEJCTBEHHBIX  3a00JIEBaHUN  YeJIOBEKa, MEIUKO-T€HETHYECKOro
KOHCYJIBTHPOBAaHUS, OOOCHOBAaHUS DKOJOTHYECKH II€JIeCOOOpa3HOTO  TOBEIACHUS B
OKpYXarouerl NPUPOJHOMN CpeJie, aHAIN3a BIUSHUS XO35MCTBEHHOU JEATEIbHOCTH YE€I0BEKA
Ha COCTOSIHUE NMPUPOJHBIX U HCKYCCTBEHHBIX YKOCUCTEM. Y CUJIEHUE BHUMAaHUS K IPUKIIATHON
HaMpaBJIeHHOCTH Yy4eOHOro mnpeamera «buoNOrus» MNPOJUKTOBAHO HEOOXOAUMOCTHIO
oOecrieueHUsT YCIOBUH JUIsl PEIICHHWS OJHOW W3 AaKTyalbHBIX 3aJad IIKOJHLHOTO
OmosoTHYecKoro oOpa30BaHUs, KOTOpas MpesnoyiaraeT (GpopMuUpoBaHHE y OOYyUaIONTUXCS
CIIOCOOHOCTH aIallTUPOBATHCA K M3MEHECHUSIM JTUHAMHYHO PAa3BUBAIOIIETOCS COBPEMEHHOTO
MUpa.

buonorus Ha ypoBHE cpeHero odiiero oopa3oBaHHs 3aHMMaeT BaxxHoe MmecTo. OHa
obecrieunBaeT GopMUpPOBAHUE y OOYJAOMIMXCS MPEICTABICHUN O HAyYHON KapTWHE MHPA,
pacimupsieT 1 0000IIaeT 3HAHUA O XKUBOW MPUPOAE, €€ OTIMYUTEIbHBIX MPU3HAKAX —



YPOBHEBOW OpPraHM3allMd M 3BOJIOLUH, CO3MAET YCIOBHUA IUIA: NO3HAHUSA 3aKOHOB JXKHUBOU
npuponbl, (popmMupoBaHUS (PYHKIHMOHATIHHOW T'PAMOTHOCTH, HAaBBIKOB 3[0POBOTO U
6e30macHOro 0opasa KU3HU, IKOJIOTHUECKOTO MBIIIIEHHUS, IEHHOCTHOTO OTHOIIEHUS K dKUBON
IPUPOJIE U YETIOBEKY.

bonbuioe 3HaueHue OMONOTUS HMMEET TaKXkKe Ui PEIIEHUS BOCIUTATENbHBIX MU
pa3BUBAIOIIMX 3aJad CpeJHEero oOmiero o00pa3oBaHUs, COLHUAIMA3AINHN OOYyYaroIIUXCs.
N3yuenue Ouonoruu oOecreyuBaeT YCJIOBHUS M1 (OPMUPOBAHUS HWHTEIIEKTYaJbHBIX,
KOMMYHUKAIIMOHHBIX U UHPOPMALIMOHHBIX HABBIKOB, 3CTETUYECKOM KYJIbTYpbI, CIOCOOCTBYET
MHTErpaluyd OUOJOrMYECKUX 3HAHUM C MPE/ICTABICHUAMHU U3 IPYTUX YUYEOHBIX MPEAMETOB, B
YaCTHOCTH, (U3MKH, XUMUH U Teorpaduu. Ha3BaHHbIe MOJIOKEHUS O MpeIHA3HAYCHUH
yueOHoro npeamera « buoaorusy cocTaBuiv OCHOBY I OPEIENICHUs IOJX0A0B K 0TOOpY U
CTPYKTYPUPOBAHUIO €TI0 COJICPKAHUS, PEJICTABIIEHHOTO B ITpOrpaMme 1o OMOJIOTHH.

OT60p conepkanus yueOHoro npenmera «buosorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH
C TO3MIMHA KyJIbTypOCOOOpPA3HOTO MOJX0Ja, B COOTBETCTBHUH C KOTOPBIM OOydYaromuecs
JOJDKHBI OCBOWTH 3HAHMS M YMEHUS, 3HAUUMble Ui (OpPMHUpPOBaHUS OOLIEH KyJIbTYypHI,
ONpEeNeIIoIME aJeKBaTHOE IIOBEICHHUE 4YEIOBEKa B OKPYXKAIOLIEH IIPUPOIHOU Cpene,
BOCTpeOOBaHHbIE B TIOBCEIHEBHOM JKU3HU M MpPAKTHUECKOU nesTeabHocTH. Ocoboe MecTo B
ATON CHUCTEME 3HAHUM 3aHMMAIOT BJIEMEHTBI COJAEPHKAHUSA, KOTOPBIE CIIy)KaT OCHOBOM ISt
dbopMUpOBaHUs TIPEACTABICHUII O COBPEMEHHOHN €CTeCTBEHHO-HAy4YHON KapTHHE MUpa U
[EHHOCTHBIX OPUEHTALMAX JIMYHOCTH, CIOCOOCTBYIOIIMX TyMaHHU3AIMH OHOJIOTHYECKOTO
o0Opa3oBaHUs.

CTpyKTypUpOBaHUE COJEpXKaHUs Y4EeOHOro maTepuaja B MpPOTrpaMMe MO OHOJIOTHH
OCYLIECTBJIECHO C€ YY€TOM TMPUOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTIMYUTEIbHBIX
0COOEHHOCTSIX KUBOU MPUPOJIBI, O €€ YPOBHEBOW OpTraHU3AIMH U 3BOJIIONHH. B cOOTBETCTBUU
C OJ3TUM B CTpyKType yueOHoro mpenMera «buonorus» BblJeNneHbl ClEIyIOIINE
COJIepKaTelIbHbIC IMHUU: «bronorusa kak Hayka. MeToibl Hay4yHOro o3HaHus», «KiieTka kak
Oouonoruueckas cucreMa», «OpraHu3sM Kak Ouojoruueckas cucrema», «Cucrema u
MHOT000pa3ne OpPraHMYeCKOr0 MHUPa», «IBOJIOLUS XKUBOM HPUPOIBD, «IKOCUCTEMBI H
IIPUCYLIUE UM 3aKOHOMEPHOCTI.

Lenp u3yuenusi yuebHoro mpeamera «buonorus» Ha 6a30BOM YpOBHE — OBIIAJCHUE
0Oy4aroUMMUCs 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJILHON OpraHU3alliid >KUBBIX CUCTEM
Pa3HOI0 paHra U NpuoOpeTeHNe YMEHUN UCTI0JIb30BaTh 3TH 3HAHUS JIJIsl TPAMOTHBIX JEHCTBUN
B OTHOIICHUH OOBEKTOB )XKMBOW MPUPO/IbI U PEIICHUS PANUYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTmxkeHue 1enu usydeHus ydueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
o0ecreunBaeTcsl peuIeHUEM CIIEIYIOIUX 3a1a4:

OCBOCHHE OOYyYalOUMMHUCA CUCTEMbl 3HAHUA O OHMOJOTUYECKHX TEOPHSX, YUEHUSX,
3aKOHaX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MPaBUIax, CIy>KaluX OCHOBOM JJIsi (pOpMUpOBaHUS
IIPEACTABICHUM O €CTECTBEHHO-HAyYHOM KApTHMHE MMPA, O METOAAX HAy4YHOrO ITO3HAHUS,
CTPOCHHH, MHOTOOOpa3uu U OCOOEHHOCTSX KUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3AIlMH,
BBIIAIOIINXCS OTKPBITUSX U COBPEMEHHBIX UCCIEAOBAHUSIX B OUOJIOTUH;



dbopMupoBanne y oOydaromuxcsi O3HABATENbHBIX, HHTEIJIEKTYalbHBIX U TBOPYECKUX
CIOCOOHOCTE B Mpollecce aHanu3a JaHHBIX O MyTSIX pPa3BUTHS B OHOJOTHMM HAyYHBIX
B3TJISIIOB, HJIEH U TIOJIXOJ0B K U3YUYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OPraHU3AIIHH;

CTaHOBJICHHE Yy OOydwarommxcs oOmmedl KyIbTyphl, (yHKIIMOHATHLHOW TPaMOTHOCTH,
pa3BUTHE YMEHUHN OOBSICHATH U OLICHUBATH SBJICHUS OKPY>KAIOIIET0 MUPA )KUBOW MPUPOIBI HA
OCHOBAHUU 3HAHUI U ONBITA, MOJIYYEHHBIX IPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHe y 00ydJarOMUXCsl YMEHUH WILTIOCTPUPOBATh 3HAYCHHE OMOIOTUYECKUX
3HaHWW B MPAKTUYECKOW IEATEIBHOCTH YEIOBEKa, PA3BUTUM COBPEMEHHBIX METUITMHCKUX
TEXHOJIOTUM U arpoOMOTEXHOJIOTUIA;

BOCIIUTaHHE yOEKAEHHOCTH B BO3MOXKHOCTH TMO3HAHHS YEJIOBEKOM KHBOW MPHUPOJBI,
HEOOXOIUMOCTH OEpeKHOTO OTHOILIEHUS K HeH, COOMIOJCHHUS STHYECKHX HOPM MpH
MPOBEJICHUH OMOJIOTUIECKUX UCCIICIOBAHUM;

OCO3HaHHWE IEHHOCTH OMOJIOTUYECKUX 3HAHHA JIJISl TIOBBIIIICHHUS YPOBHS 3KOJOTUIECKON
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS,

NpPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCEAHEBHOM >KM3HU JJISI OLICHKH
MOCIIEACTBUM CBOEH JEATENBHOCTH MO OTHOIICHUIO K OKPYXAaloIIe cpene, COOCTBEHHOMY
3I0pOBBIO, 00OCHOBAaHME U COOJIIOICHUE Mep TTPOPUIAKTUKU 3a00JIeBaHUM.

B cucreme cpemnero oo61mero oopasosanus «buonorus», nzydaemas Ha 6a30BOM ypoBHE,
ABIISIETCS 00SI3aTENIbHBIM yUE€OHBIM MPEAMETOM, BXOISIIMM B COCTaB MPEIMETHON 00JIacCTH
«EcTecTBeHHO-HAYYHBIE MTPEIMETHD.

Jlnis m3yueHus: 6MoJoruu Ha 6a30BOM YPOBHE CpeIHETO 00I11eT0 00pa30BaHMs OTBOIUTCS
68 vacos: B 10 kitacce — 34 gaca (1 yac B Heneno), B 11 knacce — 34 yaca (1 yac B Hezeno).

Hcnone3oBanue obopynoBanus 1eHTpa «Touka pocra» mpu peanuzanuu gaHHon OI1
MO3BOJIAET CO3AATh YCIOBUSL:

*  JUIS paCUIMPEHUs COAEP>KaHUs MIKOJIbHOTO OMOJIOTUYECKOT0 00pa30BaHuUs;

* IS TIOBBIIICHUS TMO3HABATEIBHONW AKTUBHOCTU OOYYAIOIIUXCS B €CTECTBEHHO-
Hay4YHOM 00J1acTH;

* ns pPa3BUTHS JIMYHOCTH pebOeHKa B Tmpolecce o0ydyeHus OWOJIOTHH, €ro
CrocoOHOCTEH, (HOPMHUPOBAHHS U YIOBJIETBOPEHHS COLMAIBLHO 3HAUYMMBIX HHTEPECOB U
MOTPEOHOCTEN;

s paboThl C OJAapEHHBIMU IIKOJBHUKAMH, OpTaHU3allid WX pPa3BUTHI B
pa3IYHBIX 00JacTIX 00pPa30BaTEIBLHOM, TBOPUECKOM MEATEITHHOCTH.

[Tpumensst 1udpoBbie J1abopaTOpUU Ha YpoKax OMOJOrMM, YYAIIUECS CMOTYT
BBITIOJTHUTh MHOKECTBO J1A0OPAaTOPHBIX PabOT M SKCIEPUMEHTOB MO MPOrpaMMe OCHOBHOM
IIKOJIBI.



COILEPKAHUE OBYUYEHUA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMU U JPYTUMU
€CTECTBEHHBIMU HayKaMu, Quiiocoueil, ITUKOW, 3CTeTUKON U mpaBoM. Posp Ouonoruu B
(dbopMHpOBaHUN COBPEMEHHOM Hay4YHOUN KapTUHbI Mupa. CuctemMa OMOJIOTHYECKUX HAYK.

Metonel TO3HaHHWS KUBOM TpHpoAbl (HAONMIOIEHUE, SKCIIEPUMEHT, OIHCaHUE,
U3MepeHue, Kiaccudukanus, MoIeIMpoBaHUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

JdeMoHcTpanuu:

[Toptpersr: Y. Hapsun, I'. Mennens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabmuibl 1 cxeMbl: «MeTO b TO3HAHMSI JKUBOU IPUPOIBD.

JlabopaTopHble  MpaKTHYECKHE PadOThI:

[Ipaktuueckas pabora Ne 1. «Mcmonb3oBaHKMe pa3IMYHBIX METOAOB MPU H3YUYEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ZKuBble cucTeMbl 1 HX OPraHM3aLMs.

Kusble cuctembl (OMocucTeMbl) Kak MpeaMeT u3ydeHus ouonoruu. OTandue KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM U UX pazHooOpa3ue. YPOBHU OpraHu3aludd OHOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHbIM, TKAaHEBbIM, OPraHU3MEHHBIMA, MOMYJISIIUOHHO-BUIOBOU,
HKOCUCTEMHBIH (OMOTEO1IeHOTHUECKHI), OOChEPHBII.

JleMoHcTpauu:

Tabmuupbr u cxembl: «OCHOBHbIE MPU3HAKU >KU3HW», «YPOBHU OpraHU3alMU KUBOU
IPUPOABDY.

Oo6opynoBanwne: Moaens moJiekyibr JJHK.

Tema 3. XuMHYeCKHU COCTAB M CTPOCHHUE KJIETKH.

XUMHUYECKUI  COCTaB  KIJIETKM. XHUMHUYECKHE  DJIEMEHTBI:  MAaKpOd3JIEMEHTHI,
MHUKpORJIEMEHTHl. Boga 1 MUHEpabHbIE BEIIECTBA.

OyHKIIMU BOJbI U MUHEpAJbHBIX BellecTB B kieTke. [logmepxanue OCMOTHUECKOTO
Oananca.

benku. CoctaB u crtpoeHne OenKkOB. AMUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
Heszamenumble u 3aMEHUMbIE aMUHOKHUCIIOThl. AMUHOKUCIIOTHBIN COCTaB. Y POBHU CTPYKTYPbI
O€JIKOBOWM MOJEKyJbl (MepBUYHAS, BTOPUYHAS, TPETHUYHAS U YETBEPTUUHAS CTPYKTYpa).
XuMudeckue cBoicTBa 6enkoB. buonorndeckue GyHKIMN OSIKOB.

®depMeHTHl — Ouosiorndyeckue karanuzatopbl. CTpoeHue ¢epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmenrsl. Butamunbl. Otauuns (epMEHTOB OT
HEOPTraHUYECKUX KaTaIUu3aTOpPOB.

VYrneBoapl: MoOHOcaxapuibl (IJIIOKO3a, pudo3a U Je30KcHpu003a), ucaxapujibl
(caxapo3a, JaKkTo3a) U MoJaUcaxapuabl (Kpaxmall, IVIMKOTEH, LEJUI003a). buonornueckue
(GyHKIIUH yTIIEBOAOB.



Jlumuael: Tpurmuuepuasl, (ochonunuabl, crepouasl. [HUaApoPUIBHO-TUAPOPOOHBIE
cBoiicTBa. buonornueckue ¢pyHnkiuu aununoB. CpaBHEHUE YTIEBOI0B, OCIKOB U JIUMTUAOB KaK
MCTOYHUKOB SHEPIUU.

Hyxnennossie kucnotel: JJHK u PHK. HykneoTu sl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢pynkiun JIHK. Ctpoenne u pynkuuu PHK. Buast PHK. AT®: crpoenue u
byHKIIH.

[utonorus — Hayka o kietke. KierouHas Teopusi — npuMep B3aUMOJECHUCTBUS UICH U
(aKkTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEeHHUSI KIETKH.

Kietka kak nenoctHas x«uBas cuctema. O011e npu3Haky KJIETOK: 3aMKHYTasl HapyKHast
MeMmOpana, mosekysbl JJHK kak renernueckuii anmnapat, cucteMa CUHTEe3a Oelka.

Tunbl k1€TOK: 3yKapuoTHyeckas M MpokapuoTHueckas. OCOOEHHOCTH CTPOCHHUSA
npokapuotTudyeckor kieTkd. Kierounass crenka Oakrtepuil. CTpoeHue >»yKapHOTHYECKON
kJeTki. OCHOBHBIE OTIUYUS PACTUTENLHOM, )KUBOTHON U TPUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsI CTEHKA, TNIMKOKAJIUKC, UX (DYyHKIUH.
[nasmarnueckass memOpana, e€ cBoicTtBa W (yHkruu. [luTomnmasma m €€ OpraHoubI.
OnnomemOpannbie  opraHounbl  kjetku: OIIC, ammapat ['odabmk#H,  JTU30COMBL.
[TonyaBTOHOMHBIE OpraHOMAbl KIETKUM: MHUTOXOHApPUM, Iactuibpl. IIpoucxoxneHue
MUTOXOHApUNA U TutacTull. Buael mnactug. HememOpaHHble OpraHoubl KIETKU: puOOCOMBI,
KJIETOYHBIA LIEHTP, LEHTPUOIH, PECHUYKH, KIYTUKH. DYyHKIWHW OpPraHOMJIOB KIETKHU.
Bxurouenus.

SAnpo — peryndaropHblii 1eHTp kieTku. CrpoeHue sapa: siaepHas o000j0YKa,
KapuoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcrOpT BEWIECTB B KIETKE.

JleMoHcTpauu:

[Toptpetsr: A. Jleenryxk, P. I'yk, T. IlIBann, M. HIneiinen, P. Bupxos, /Ix. Yorcon, .
Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Huarpammel: «PacnpeneneHne XMMHYECKHX JJEMEHTOB B HEXKHUBOW MPUPOAE»,
«PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MPUPOJIEY.

Tabmumsr u cxemsl: «Ilepuonuyeckas Tabnua XUMHYECKUX 3JIEMEHTOBY», « CTpoeHHe
MOJIeKyJbl BOAbD», «buocuntes Oenka», «CTpoeHue Mojekynbl Oenka», «CTtpoeHue
dbepmentay, «Hyxknennoseie kuciotel. JJHK», «Ctpoenne monekynsl AT®y», «CtpoeHue
ADYKApUOTUYECKOW KIETKN», «CTpOEHUE KUBOTHOW KIETKW», «CTpOECHHE pPACTUTEIBHOMN
KIETKN», « CTpOeHUE NMPOKapUOTHUECKON KIETKN», «CTpoeHHe sapa KIETKH», « YTIIEBOIbD,
«JInmmaey.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, 000py/I0BaHUE JIJIsl IPOBEACHUS HAOIIOACHUH,
U3MEpPEHUM, SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, )KUBOTHBIX U OaKTEPUATbHBIX
KJIETOK.

JlabopaTtopHble M mpakTHYecKHe PadoThbI:

JlabopaTtopHas pabota Ne 1. «M3ydeHne KaTaIMTUYECKONH aKTUBHOCTH (PepMEHTOB (Ha
IpUMEpPE aMUJIa3bl UM KaTajasbl)y.

JlabopaTtopHas pabota No 2. «/3ydeHue CTpOe€HHs KJIETOK pacTeHUH, KUBOTHBIX U
OaxkTepuil O] MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpEnapaTax U UX OIMHUCAHUE.



Tema 4. ’KusHenesTeIbHOCTh KJIETKH.

OOmen BemecTB, wWid MeTabOIM3M. AcCCUMWIIIUSA (TJIACTHYECKUH OOMEH) |
JUCCUMUJIISIUS (PHEPreTUYECKUii 0OMEH) — JBE CTOPOHBI €IMHOTO Mpoliecca MeTaboIu3Ma.
Ponb 3aKOHOB cCOXpaHEHHs BEIIECTB U SHEPTUU B MIOHUMAHUKA METa00IM3Ma.

Tunsr oOmMeHa BemecTB: aBTOTPO(dHBIN U reTepoTpodHbIil. Ponb dpepmenToB B 0OMeHe
BEIIIECTB U MPEBPAILCHUN SHEPTUU B KIIETKE.

®dortocunTe3. CperoBass M TeMmHOBas (¢a3bl ¢oTocuHTe3a. Peakuuu ¢doTocuHTesa.
OddextuBHOCTh (hoTOCHMHTE3a. 3HaueHHWe (POTOCHHTE3a HJig KM3HU Ha 3emie. BrusHue
yCJIOBUI cpefibl Ha (POTOCUHTE3 U CIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTU Y KYJIbTYPHBIX
pacTeHUU.

XeMmocuHTe3. XeMOCHHTE3UpYIoNre OakTepun. 3HAUCHHE XEMOCUHTE3a JJIs KU3HU Ha
3emie.

OHepreTueckuii oOMEH B KIeTke. PacuiersieHue BelIeCTB, BBbIJCICHUE H
aKKyMYJUPOBaHHE OJHEPTrUM B KIETKE. OTalbl JHEPreTHYecKoro ooOmeHa. [mukomms.
Bpoxenue u ero Buapl. KucnopoaHoe okucieHue, Ui KJIeToyHoe Abixanue. OKUCIUTEIbHOE
dbochopunupoBanue. IHPEKTUBHOCTH YHEPTETUIECKOTO OOMEHA.

Peakuun matpuynoro cuHte3a. I'eHetmdeckas uHdopmarms u JIHK. Peanuzarus
reHeThuYeckor nHopmanuu B kiieTke. ['eHeTndeckuii Kol ¥ ero cBoicTBa. TpaHCKpUITIIHS —

matpuuHblii cuHTe3 PHK. Tpancmaums — OuocunTe3 Oenka. OTambl TpPaHCISIUH.
KoaunpoBanue amunokuciot. Pons pubocom B OnocunTese Oenka.
Hexknerounsle ¢Gopmbl ku3Hu — BHUpYChl. Mcrtopust otkpeiTus BupycoB (. U.

NBanoBckuit). OCOOEHHOCTH CTPOEHUSI M >KM3HEHHOTO IMKiIa BUpycoB. bakrepuodaru.
bonme3nun pacreHuii, JKMBOTHBIX M YEJIOBEKAa, BbI3bIBAEMBIE BHpycamH. Bupyc
ummyHonepunmuta venoBeka (BUY) — Bo3Oyaurens CIIMJ{a. OOpatHas TpaHCKpUMIIHS,
peBepTasa u uHTerpasa. [lpodpunakTrka pacpocTpaHeHHs BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

IToptpetsi: H. K. Konsuos, . Y. UBanoBckuii, K. A. Tumupsses.

Tabmuuer u  cxembl: «Tumbl muTaswmsy, «Metabomm3m», «MUTOXOHAPHUY,
«QHepreTuuecKuil 00Men», «Xjopormaact», «@orocunres», «Crpoenue JJHK», «Ctpoenue u
dbyHkmoHnupoBanue TeHa», «CuHte3 Oenka», «['enermueckuii kom», «Bupycem,
«bakrepunodarn», «CtpoeHue u >xu3HeHHBIM 1Mk Bupyca CIIN/la, OGakrepuodaray,
«Pennukarus JTHK.

O6opynoBanue: moaenu-anmnkauuu «Y asoenue JJHK u tpanckpunmmsy, «brnocunres
oenka», «CTpoeHue KIeTKkn», Moaens cTpykTypsl JJHK.

Tema 5. PasMHoOKeHMe 1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Kietounbiii MK, WK JKU3HEHHBIM UK KieTku. MHTepdaza u murtos. Ilporecchr,
nporekatouue B uatepdasze. Peruukanus — peakuus marpuudoro cunre3a JJHK. Ctpoenue
XpOMOCOM. XpPOMOCOMHBIN HA0Op — KapuOTHUIl. [IUMIIONAHBIN U TaIUIOUAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuzbl. lluTomornyeckue OCHOBBI PA3MHOKEHUS W HWHIUBUAYaJIHHOTO
Pa3BUTHS OPraHU3MOB.

Henenue xinetku — muto3. Craguum mutoza. IIpomecchl, nmpoucxoasume Ha pa3HbIX
CTausIX MUTO3a. bHONIOTrnYeCcKui CMBICT MUTO3A.



[Tporpammupyemasi TuOeh KJIETKU — aroITo3.

@dopmbl pa3MHOXKEHHS OpraHM3MOB: Oecroynioe W TmosioBoe. Buabl Gecmnosoro
Pa3MHOXEHUS: JeJIeHUE HAJBOE, IOYKOBAHUE OJTHO- U MHOTOKJIETOUHBIX, CHOPOOOpa30BaHUE,
BETre€TaTUBHOE pa3MHOXeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE OPTaHU3MOB, €I0 3HAYEHUE IS
CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIIMYHUS OT OECTOIOrO.

Meito3. Craguu meno3sa. IIpounecchl, npoucxoasdime Ha ctagusax menosa. [loBenenue
xpomocoM B mero3e. Kpoccunrosep. buonorndeckuii CMbICI U 3HAUEHUE ME03a.

["ameTorenes — mpoiiecc 00pa30BaHUsI MOJIOBBIX KJIETOK Y >KMBOTHBIX. [10JI0BbIE Keme3bl:
ceMeHHUKH U suaHukn. OOpa3oBaHue M Pa3BUTHE MOJIOBBIX KIETOK — raMeT (CIIepMaTo30u/I,
SUIEKIIETKA) — crepMarorene3 u oBoreHe3. OCOOCHHOCTH CTPOCHHS SHIEKIETOK |
criepmaro3onioB. OmiogorBopenue. Ilaprenorenes.

NunuBuayansHOe pa3BuTHE (OHTOTeHe3). DMOPHOHAIBHOE pa3BUTHE (IMOpHOTrEHE3).
Otamnbl SMOPHOHAIBHOTO PAa3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX: APOOJICHHE, TacCTPyIISITHs,
opraHorene3. IloctamOpuonanbHOe paszBuTHe. TUNBl NOCTAMOPHOHAIBHOTO PAa3BUTHS:
npsiMoe, HempsiMoe (JTMYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOKIAEHHBIE YPOICTBA.

Poct u pasButue pacteHuil. OHTOr€HE3 LBETKOBOI'O PACTEHHUSA: CTPOEHUE CEMEHH,
CTaJUU Pa3BUTHA.

JleMoHcTpanuu:

Tabnuupl u cxembl: «DOpMBbI PA3MHOKEHHUS OPTAaHU3MOBY, «/|BOITHOE OILI0IOTBOPEHHE
y LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3sMHOXKEHUE pACTEHHUI», «JleneHue KIeTKu
O0akrepui», «CTpoeHUE MOJOBBIX KIETOK», «CTpoeHHe XpoMOocoMbl», «KileTouHbIH LUK,
«Permmukanusa IHK», «Muto3», «Menos», «IIpamoe n HenpsMoe passutue», «l'amerorenes
Yy MJIEKOIUTAIOIIUX U YeJIOBEKa», « OCHOBHBIE CTAJIUU OHTOT'C€HE3A.

OO6opynoBaHue: MUKPOCKOM, MUKporpenapaThl «CrepMaTo30uabl MIECKOMUTAIOIIETOY,
«Slineknerka Miekonuraromero», «KapruokumHes B KJIETKax KOpEIIKa JyKa», MarHATHAs
Mopenb-amukanus «Jlenenne knetkny, moaens JIHK, mogens meTadasHol XpoOMOCOMBL.

JlabopaTtopHble M mpakTHYecKHe PadoThbI:

JlabopaTtopHas padota Ne 3. «HabGmronenue Muto3a B KIIeTKaX KOHYMKA KOPEIIKa JTyKa
Ha FOTOBBIX MUKPOIIPENApaTaxy.

JlabopatopHas pabora Ne 4. «M3yueHue CTpOEHHUs MOJIOBBIX KIETOK HA TOTOBBIX
MHUKponpenapaTax.

Tema 6. HacsienCTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaun reHetukd. Mcropus pa3BuTusi reHetwkd. Posib muTONIOrMU U
SMOpPHUOJIOTUM B CTAHOBJICHUM TE€HETHKU. BKiaa poccHHCKUMX M 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. MeTOoJbl TEHETUKH (TUOPHUIOIOTHYECKUN, IUTOTCHETUYECKUM,
MOJIEKYJISIpHO-TeHeTH4YeCKHil).  OCHOBHbIE = TE€HETHYEeCKHe  MoHATHs. ['eHeTmueckas
CHUMBOJIUKA, UCIIOIb3yeMasi B CX€MaxX CKpPEIIUBaHUM.

3aKOHOMEpPHOCTM  HAcleJOBaHUsA NPU3HAKOB, YycTaHoBieHHble [. Mennenem.
MonorubpuiHoe ckpeuBaHde. 3aKOH €AMHO0Opa3usi TMOpPUIOB TMEPBOTO MOKOJIEHUS.



[IpaBuno JOMHMHHMpPOBaHHSA. 3aKOH PACUICIUIEHHWs NMPU3HAKOB. ['MmoTe3a YUCTOTHI raMer.
ITonHOE M HEMOIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe ckpelyBaHue. 3aKOH HE3aBHUCHUMOTO HAacleIOBaHUS MPU3HAKOB.
[{uroreneTueckre OCHOBBI TUTMOPUIHOTO CKPEIIUBaHUs. AHAIM3UPYIOIIEE CKPEIIMBaHNUE.
Hcnonp30BaHne aHAIM3UPYIOMIETO CKPEUTUBAHUS ISl OTIPEACTICHUS TEHOTHUIIa OCOOH.

CuerieHHoe HacnefoBaHue mpusHakoB. PaGora T. Moprana mno CHEIUIEHHOMY
HACJIEJOBAaHUIO TeHOB. HapyllleHune cuersieHus reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpoOMOCOMHAasi TEOPUS HACIIEICTBEHHOCTH. | €eHETUUECKHUE KAPTHI.

I'eneTuka nosia. XpoMOCOMHOE OIPEAEIEHUE N0JIA. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
I'omorameTHble M TeTeporaMeTHble OpraHn3Mbl. HacnenoBanue nmpu3HaKoB, CLEIUIEHHBIX C
IIOJIOM.

N3mMeHunBoCTh. BHIbl M3MEHUMBOCTH: HEHACIEICTBEHHAs M HacleICTBeHHas. Poib
Cpelbl B HEHACHEJCTBEHHONW M3MEHYMBOCTH. XapaKTepUCTUKA MOAU(PUKALIMOHHON
W3MEHUYMBOCTH. BapuainmoHHblld psAxl U BapuauvoHHas Kpusas. Hopma peakiuu mpusHaka.
KonuyecTBeHHblE W KauyeCTBEHHbIE MPHU3HAKM M UX Hopma peakuuu. CBoilcTBa
MOAU(PUKAITIOHHON U3MEHUYHUBOCTH.

HacneactBennas, WM TeHOTUINMYECKas,  M3MEHYMBOCTh.  KomOuHatuBHas
M3MEHYMBOCTb. Melo3 M MOJOBOM MpollecC — OCHOBAa KOMOWHATMBHOW W3MEHUYHUBOCTH.
MyrtauronHass u3MeH4YMBOCTh. Kinaccudukanus MyTanuili: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. YacToTa U mpuuuHbl MyTanuii. MytareHusie (akTopbl. 3aKOH TOMOJIOTUYECKUX
pAa0B B HacueACcTBeHHOM n3MenunBocty H. 1. BaBumnoga.

BHesnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapumotun uyenoBeka. OCHOBHBIE METOJIbI T€HETHUKH YEJIOBEKA:
reHEANOTUYECKUI, ONMM3HEIOBBINA, IUTOTCHETUYECKUH, OMOXMMHYECKUN, MOJICKYISIPHO-
reHeTuyeckuii. COBpEMEHHOE OIpEAEICHHE T€HOTHINA: MOJHOT€HOMHOE CEKBEHHPOBAHHUE,
reHOTUIIUPOBaHKE, B TOM uuciie ¢ noMonibto [1[[P-ananu3a. Hacnencreenusie 3a00sieBaHuUs
YyeJioBeKa: TreHHble 0oJie3HH, OOJIE3HH C HACIEJACTBEHHOM MpPEeApacrooKeHHOCTHIO,
XpoMocomHble Oosne3Hu. ComaTuueckue U TeHepaThBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[lpunuuner  310poBOro  o0Opa3a JKU3HU, JUATHOCTHKH, NPOQUIAKTHKA U JICYCHHS
TeHeTUYECKUX  Oone3Heil.  MenuKOo-TeHeTHYeCKoe  KOHCYJIbTHPOBAHHE.  3HAUYCHHE
MEIUIIMHCKOW TE€HETUKH B MPENOTBpAICHHMH U JICYEHUM TeHETHYEeCKUX 3a00seBaHuMN
YEJI0BEKA.

JleMoHcTpauu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Peconckuii, H. 1. BaBunos.

Tabnuup! u cxembl: «MOHOTMOPUHOE CKPELIMBAHKUE U €0 LIMTOI€HETHYECKasi OCHOBAY,
«3aKOH pACIICIUICHUS M €Tr0 LUTOTCHETUYECKAass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«uruOpunnoe ckpeumBanuey», «L{utonmornyeckue 0CHOBBI AUTHOPUAHOTO CKPELIUBAHUS,
«Meioszy», «B3anmMonenucTBUE AJUICIIBHBIX TE€HOB», «l eHeTnueckne KapThl pPaCTECHHH,
KUBOTHBIX U YeJO0BeKa», «['eHeTrka nomna», «3aKOHOMEPHOCTH HACJIEA0BaHUs, CLIETUIEHHOTO
¢ nonom», «Kapuorunel 4emoBeka W KHUBOTHBIX», «BHIObl  U3MEHYMBOCTIY,



«MoaudukanmonHas u3MEeHYMBOCThY», «HacnenoBanue pesyc-pakropay, «['enetnka rpymnmn
KpoBW», « MyTallMOHHAs] U3BMEHYUBOCTB.

Ob6opynoBanue: Mojaenu-anuinkauuu «MoHorubpuaHoe ckpeuuBanuey», «HemnonHnoe
JOMHHHUpPOBaHUE», «luruOpuaHoe ckpenuBanuey, «llepekpéct XxpoMocom», MUKPOCKON U
Mukpomnpenapar «/lpozoduna» (Hopma, MyTamuu (OpMbl KpBIJIBEB M OKpacku Telna),
repOapuii «I'opox MOCeBHOWY.

JlabopaTopHble U NpaKTHYECKHE PadOThI:

JlabopatopHass pabora Ne 5. «M3yueHue pe3yiabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBaHUS Y TPO30( bl HA TOTOBBIX MUKPOIpENapaTaxy.

Jlabopatopuass pabora Ne 6. «UW3ydeHne wmomuduKanmMOHHOW W3MEHYHUBOCTH,
MOCTPOCHHUE BAPUALMOHHOTO PSAJa U BAPUALIMOHHON KPUBOW.

JlabopatopHass pabora Ne 7. «AHamu3 MyTauud y Jpo30uiibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Tpaktrueckas padota Ne 2. «CocTaBiieHUE U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak Hayka W IpoLecc. 3apoKJICHUE CEIEKUMU U ToMecTuKalus. Yuenue H.
W. BaBuiioBa 0 IIEHTpax MPOUCXOKIEHUS 1 MHOT000pa3usi KyJIbTYpPHBIX pacTeHui. LIeHTpbl
IPOUCXOKIAEHHUS TOMAIIHUX )KUBOTHBIX. COPT, MOpOAa, IITAMM.

CoBpeMeHHbIE METO/BI CEeNEKIIMU. MacCOBBI M MHAUBUYJIbHBIN OTOOPHI B CEJEKLIMU
pacTeHud M KUBOTHBIX. OneHka »sKkcrepbepa. bBIHM3KOPOJICTBEHHOE CKpEHIMBAHUE —
uHOpuuHr. Yucras nunus. CkpeuBanie YUCThIX JIMHUMA. ['eTeposuc, nin rudpuanHas cuna.
HeponctBenHoe ckpenBanue — ayrOpuaunr. OTtnanéHHas rudpuauzanus U e€ ycrnexu.
HcKkyccTBEHHBIM MyTareHe3 U MOJIy4eHUE MONUIUIONIOB. JIOCTHKEHUS CENEKIIMU PAaCTEHU,
KUBOTHBIX U MUKPOOPTaHU3MOB.

broTexHOJIOTHST KaK OTpacilb MPOU3BOACTBA. ['€HHAs MH)KEHEpHUs. DTallbl CO3JIaHMS
pexkoMmOunanTHo JIHK u Tpancrennnix opranu3moB. Knerounas unxeHepus. Kierounsie
KYJIbTYPBI. MUuUKpOKIOHAIBHOE pPa3MHOKEHUE pacTeHuil. KionnpoBanue
BBICOKONIPOAYKTUBHBIX CEJIbCKOXO35MCTBEHHBIX OPraHU3MOB. DKOJIOIMYECKUE U ITUYECKUE
npo6seMbl. 'MO — reneTndecki MOAU(PUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauuu:

[Toptpetsi: H. 1. BaBuiios, U. B. Muuypun, I'. JI. Kapneuenko, M. ®@. MBaHoB.

Tabnuubl u cxemsbl: kapTa «LleHTpbI MPOUCXOXKIEHUS U MHOr0O0Opa3us KyJbTYPHBIX
pactenui», «llopombl JOMamIHMX JKUBOTHBIX», «CopTa KYJbTYpHBIX PacTEHHiI»,
«Otnanénnas rubpuausanms», «Paboter akagemuka M. @. UBanoBay, «llomummonnusy,
«O0BeKThI OMOTEXHOIOTHIY, «KileTouHbIe KyIbTYpHI U KJIOHUpPOBaHUE», « KOHCTpyHpoBaHue
U TIEPEHOC TEHOB, XPOMOCOMY.

OO6opynoBanue: MyJISKU TJI0JI0OB U KOPHETUIOAOB AUKUX (OPM U KYJIBTYpPHBIX COPTOB
pacteHui, repoapuii «CembCKOX03IiCTBEHHBIC PACTCHUS).

JlabopaTtopHble M mpakTHYecKHe PadoThbI:

Okckypeusi «OCHOBHbIE METO/BI U JOCTUXKEHHUS CENEKIIMU PACTEHUN W KUBOTHBIX (Ha
CEJICKIMOHHYIO CTaHIIMIO, TNIEMEHHYIO (PepPMY, COPTOUCIIBITATENbHBIA YYaCTOK, B TEIUTMYHOE
XO03sICTBO, JIaOOPATOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».



11 KITACC

Tema 1. IBoIIOLIMOHHAS OHOJIOTHS.

[Ipennochuiku BOZHMKHOBEHUS 3BOJIFOLIMOHHOM TEOPUH. DBOJIFOLUOHHAS TEOPUS U €€
MECTO B OMOJI0THHU. BiusiHue 3BOIOMOHHON TEOPUH HA pa3BUTHE OMOJIOTUU U APYTHUX HAYK.

CuzerenbcTBa 3BONMIOLNMU. [laneOHTOIOrMYECKUE: MOCIEA0BATEIBHOCTD MOSIBICHUS
BUJOB B TNAJICOHTOJOTMYECKON JeTomucH, mnepexoanbie (opmbl. buoreorpaduueckue:
CXOJCTBO U paznuyue payH u Qop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOrMYECKHUE: CXOJICTBA M Pa3inudusi SMOPUOHOB PA3HBIX BHUJOB MMO3BOHOYHBIX.
CpaBHUTEIBbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTMYHBIE, PYJUMEHTAapHBIE OPTraHBI,
aTaBU3Mbl. MOJEKyISIpHO-OMOXUMUYECKUE: CXOJICTBO MEXaHM3MOB HACIEACTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX MyTeHl y BCEX OPraHU3MOB.

OpomonnonHas teopuss Y. JlapBuna. Ilpenmnochbliku BO3HUKHOBEHHS JAapBUHHM3MA.
JIBUKyIiMe CHJibl HBONIONMU BUAOB 1o JlapBuHy (KM30BITOYHOE pa3MHOXEHUE MPU
OTPaHUYEHHOCTH PECYPCOB, HEOIpEAETEHHAass U3MEHYMBOCTh, 00pb0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3Bomonuu (CTI) u €€ OCHOBHBIE MOJIOKEHUS.

MukposBosronus. [Tonmynsuus kak eAMHUIA BUA U 3BOJIFOLUU.

JIBrkymuye cuibl ((pakTopbl) SBOJIOLMU BUIOB B MpUpoje. MyTallMOHHBIN npouecc u
KOMOWHATHBHAS W3MEHYMBOCTh. l[lomynsimoHHbIE BOJMHBI W apedd reHoB. W3omsius u
MUTpaLHs.

EctectBennbiit 0T100p — HampaBistouuii Gpaxtop sBononud. PopMbl €CTECTBEHHOTO
otbopa.

[Ipucnoco0IeHHOCTh ~ OPraHU3MOB  KaKk  pe3yJbTaT  dBojouuu.  [Ipumepsl
MPUCTIOCOOTICHHUM y OpraHu3MOB. ApoMop(}O3bl U UANOAJANTALIUH.

Bun u BunmooOpazoBanue. Kputepunm Buma. OcHoBHbIE (OpPMBI BHI000PA30BAHMS:
reorpauyeckoe, 3K0JIOTHIECKOE.

MakponsBomorusi. @opMbl HBONIONUH: (PUIIETUYECKAs], TUBEPTreHTHAs!, KOHBEpreHTHasl,
napajuienbHas. HeoOpaTuMocTh 3BOJIOLUU.

[Ipoucxoxaenne OT  HECHEUMAIM3UPOBAHHBIX  IpeakoB.  IIporpeccupyromas
crnenuanu3anys. AJanTUBHAS paguanus.

JdeMoHcTpanuu:

[Toptpersl: K. JIunnen, X. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M. bap, O.
I'exkenb, @. Mromep, A. H. CeBepiios.

Tabmumer u cxemsl: «Pa3BuTHe opranuueckoro mupa Ha 3emiiey», «3apoAbIIIH
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl OOpbOBI 3a CyIIECTBOBAHUEY,
«EctecTBeHHBIN 0TOOPY», «MHOTOOOpa3ue copToB pacTeHui», «MHoroobpasue mnopos
KUBOTHBIX»,  «llomymsiuuy,  «MyTanmoHHasi  HU3MEHYMBOCTBY,  «ApPOMOPGO3bI»,
«MmmnoamanTamuny, «O01mmas nereHepanus», «JBrmwkyrue cuibl sBomonuny», «Kapra-cxema
MmapmipyTa nmytemectsus Y. Jlapsunray, «bopnba 3a cymectBoBanuey, «lIpucmocobieHHOCTh
opraHu3zMoBy, «I eorpaduueckoe BU1000pa30BaHNe», « IKOJIOTHYECKOE BUA00OPA30BAHUEY.



OO6opynoBaHue: KOJUIEKITHS HACEKOMBIX C Pa3TUYHBIMH TUTIAMU OKPACKH, HA0OP TUIOIOB
U ceMsH, KoJutekiusi «[Ipumepsl 3amMTHBIX MPUCTOCOONCHUN Yy KUBOTHBIX», MOJIEIh
«OCHOBHBIE HAMpABICHUS 3BOJIIOLMNY, 00bEMHas Mojaelb «CTpoeHuEe TOJIOBHOTO MO3ra
MIO3BOHOYHBIX».

buoreorpaduyeckass kapta Mupa, KOUIEKIUS «DOpPMBI COXPAHHOCTH HCKOIAEMBIX
KUBOTHBIX U PACTEHUI», MOJIeJb antutukaius «Ilepexkpéct XpoMocomy, BIIaXKHBIE MPenapaThl
«Pa3Butre HacekoMoro», «PasButhe JSArymku», Mukponpenapar «lpozoduna» (HopMma,
MyTalu GOPMBI KPHUILEB U OKPACKU TENA).

JlabopaTopHble U NpaKTHYECKHEe PadOThI:

JIabopatopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOIOTUIECKOMY KPUTEPHUIO».

Jlabopatopnass pabora Ne 2. «OmnmcaHue mNpUCIOCOOIEHHOCTH OpraHu3smMa M eé
OTHOCHUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHEe M Pa3BUTHE *KU3HU HA 3emuie.

JloHay4YHbIE TPEACTABIIEHUS O 3apOXKIACHNM kn3HU. Hay4dHble ruroTe3p1 BOSHUKHOBEHUS
KU3HMA Ha 3emiie: abuoreHe3 M maHcnepmusi. XUMHUYECKas YBOIONUA. AOMOTEHHBIN CHHTE3
OpPraHUYeCKUX BEHIECTB M3 HEOPraHUYECKUX. OKCIEPUMEHTAIbHOE MOATBEPXKIACHUE
XUMHAYECKON »Bomronuu. HadanpHble dTanbl Ouosorudeckou ssosrrormu. | unoresa PHK-
mupa. DopmMupoBaHre MEMOpPAaHHBIX CTPYKTYp M BO3HMKHOBEHHE MPOTOKIETKH. [lepBbie
KJIETKHU U UX 3Botonusi. DopMupoBaHre OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.

Pa3Butne xu3HM Ha 3emiie 1o spam M nepuojgaM. Karapxeil. Apxelckas u
npotepo3oiickas dpbl. Ilanmeosoiickas 3pa W €€ mepuolbl: KeMOPUMCKUN, OpPJIOBUKCKHH,
CWIYPUMCKHUN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o3o01ickasi 3pa v €€ NEPUOJIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MajeOreHOBbIN, HEON€HOBbIM, AHTPONOTEHOBBIN.

XapakTepucTruKa KJIMMaTa U TeoJIOTHYECKUX MporeccoB. OCHOBHBIE ATallbl HBOIIOLNHU
PACTUTENBHOTO U KUBOTHOTO MuUpa. ApomMopdo3bl y pacTeHud U KUBOTHbIX. [losiBieHue,
pPacUBET ¥ BBIMUPAHUE IPYMI )KUBbIX OPraHU3MOB.

CucTteMa OpraHM4ecKoro Mupa Kak oTpakeHue 3BOToINU. OCHOBHbIE CUCTEMATHUECKHE
IPYIIbl OPTaHU3MOB.

OBOJIIOIMSA YE€JOBEKAa. AHTpPOIOJOTHS KakK Hayka. Pa3BuTuhe MpeacTaBIeHUl O
IPOUCXOKICHUHN YelloBeKa. MeTtonbl u3ydeHuss aHTponoreHe3a. CXOICTBa U pa3ivvus
YEJI0BEKA U JKMBOTHBIX. CUCTEMAaTHUECKOE TIOJIOKEHUE YETIOBEKA.

JBwxymue cuibl (pakTopbl) aHTpomoreHe3a. HaciencTBeHHass W3MEHYHBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIecTBeHHbIH 00pa3 JKW3HU, W3TOTOBJICHHWE OPYIUH TpYyaa,
MBIIICHUE, PEYb.

OCHOBHBIE CTaAMM U BETBU SBOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKHU, YEOBEK yMEbIN,
YenmoBek mnpamoxomdmui, YenoBek HeaHAepTAIbCKUN, YenoBek pasyMHbii. Haxomgxu
MCKOIIAeMBIX OCTaTKOB, BpeMsl CYIIECTBOBAaHWSA, OOJACTh paCIpPOCTPAHEHUS, OOBEM
TOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIHSL.

Yenoeueckue pacbl. OCHOBHBIE OOJIBIIIUE PAChl: €BPONEOU IHAs (€Bpa3uiicKasi), HETPO-
aBcTpajioujHas (9KBaTOpUalibHAsA), MOHIOJIOMAHAS (a3MaTcKo-aMepukaHckas). UYepTbl



MPUCTIOCOOTICHHOCTH TPEICTAaBUTENEH YEIOBEYECKUX pac K YCIOBHUSIM CYIECTBOBAHHUS.
EnuHcTBO uenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpetsl: ®@. Penu, JI. ITactep, A. N. Onapun, C. Munnep, I'. FOpu, Y. [lapBuH.

Tabmuupl u  cxembl: «Bo3nukHoBenne CoJIHEUHOM  CcHCTEeMbI», «Pa3BurHe
OpraHU4ecKoro Mupay, «PacturenbHas Kietkay, «KuBoTHas kierka», «[Ipokapuornueckas
KJeTKa», « CoBpeMeHHasl CUCTEMa OPraHUYECKOro Mupa», « CpaBHEHHE aHATOMUYECKUX YEPT
CTPOEHMsSI  4YEJIOBEKa M YeJIOBEKOOOpas3HbIX  00e3bsiH»,  «OCHOBHBIE  MecTa
[IAJICOHTOJIOTMYECKUX HAXOJOK IPEIKOB COBPEMEHHOIO YEJIOBEKay», «JlpeBHeHIne JI0amn»,
«/lpeBHue moan», «IlepBbie COBpEMEHHBIE TI0AN», «HeT0BEYECKUE paChD).

Oo6opynoBanue: mynsku «lIpoucxoxnenue uenoBeka» (OIOCTHI aBCTPAJIOMHUTEKA,
NUTEKAaHTpONa, HEaHJEpTajblla, KPOMAHBOHIA), CJENKH WIN H300paK€HUs] KaMEHHBIX
Opyaui epBOOBITHOTO YeJIOBeKa (KaMHU-YOTIIEPhI, pyOrIIa, ckpebiia), reOXpoHOJIOrnYecKas
Tabnuia, KoJuiekuusa « @opMbl COXpaHHOCTH MCKOIIAEMbIX KUBOTHBIX M PACTEHUI.

JlabopaTtopHble M mpakTHYecKHe PadoThbI:

[Tpaktrueckas padota Ne 1. «M3ydeHne NCKOMAeMbIX OCTATKOB PACTCHUN M )KUBOTHBIX
B KOJUICKLIUSX).

DKcKypcus « DBOJIIOLUS OPraHUYECKOT0 MHUpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBINA WIH
KpaeBeIueCKHil My3eil).

Tema 3. Opranu3Mbl 1 OKpPYKa0IIas cpeaa.

OKoJIOTHsI KakK Hayka. 3ajaud M paslenbl JKOJOTHH. MeToabl 3KOJIOTM4EeCKUX
UCCIIEI0BAaHNN. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMS  OpPraHM3MOB:  BOJHAas, HA3eMHO-BO3AYLIHAs, IOYBEHHas,
BHYTPUOPraHU3MEHHAs.

Okonorudeckue akropsl. Kiaccupukanus sxonornueckux (pakTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPONOreHHbIE. J(elicTBUE KOJIOrnYecKuX (PAKTOPOB HA OPraHU3MBI.

AbGuotnyeckue (QakTopbl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoOnenust opraHu3MoB K JAeicTBUIO aOumotuyeckux (axtopoB. buonorumueckue
PUTMBI.

buotnueckue ¢akroppl. Buael OMOTHUECKMX B3aMMOJEWUCTBUM: KOHKYPEHIIMS,
XMIIHUYECTBO, cuMOMO3 u ero ¢opmbl. Ilapasutusm, koonepauus, MyTyalusM,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIM3M, HEUTpaIU3M. 3HAUeHUE
OMOTHMYECKMX B3aHUMOJCHCTBHI 11  CYLIECTBOBAHHUSA OPraHU3MOB B  IPHUPOJHBIX
COOOLIEeCTBAX.

OKOJIOTUYECKUE XAPAKTEPUCTUKU MNoNysiuud. OCHOBHBIE IOKAa3aTelId IOIYJIALMN:
YUCJIICHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IIPUPOCT, MuUrpauus. JuHammuka
YUCJICHHOCTH NOMYJISALNN U €€ PEeTyJISILUS.

JleMoHcTpauu:

[Toptpetsr: A. I'ymGonpar, K. @. Pynse, O. ['ekkens.

TaOmuis! u cxemsl: kapTa «IIpupoansie 30Hb1 3eMian», «Cpeabl 0OUTaHUsI OPraHU3MOBY,
«Doronepuoguzm», «llonmymsauum», «3aKOHOMEPHOCTH POCTAa YHUCICHHOCTU IOIYJISALUU
uHQy30pun-Tyhenskny, «Ilumessie nenm.



JlabopaTtopHble M mpakTHYecKHe PadoThbI:

Jlabopatopnast padota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTEHUN M3 Pa3HBIX
MECT OOUTAHUSY.

JIaGopartopHas padota Ne 4. «BiusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktnueckas pabora Ne 2. «llomcyér mIOTHOCTM MOMYyJIALUMNA pa3HBIX BUIOB

pacTeHUu».
Tema 4. Coo011ecTBa M IKOJOTHYECKHE CUCTEMBI.
CoobmiectBo  opranu3MoB — OuonieHo3. CTpyKTypel OWOIEHO3a:  BHUIOBasi,

NpOCTpaHCTBEHHad, Tpoduueckas (nuienas). Buabi-nomunanTsl. CBsizu B OMOIIEHO3E.

Dkosornueckre cucteMbl (3kocuctemsbl). [loHaTHe 00 sKOcHCTeMe M OMOTEOIeHO3E.
@OyHKIMOHANTbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOAYLEHTHI, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopot Beiiects U MOTOK 3HEPTHHM B 3KocucTeMme. Tpoduueckue (MUILEBbIE) YPOBHU
skocucteMbl. [lumeBbie 1enu u cetd. OCHOBHBIE MMOKa3aTeld SKOCHUCTEMBI: OHoMacca,
OPOAYKIHS. DKOJIOTUYECKUE MUPAMUABL: MPOAYKIHH, YACICHHOCTH, Ouomacchl. CBOICTBA
HKOCUCTEM: YCTOMUMBOCTh, CAMOPETYJIALHNS, pa3BuTHe. CyKueccus.

[IpuponHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03Ep M PEK. DKOCHUCTEMA XBOWHOTO WIH
IMPOKOJIMCTBEHHOTO Jieca.

AHTpONOreHHbIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOO3KOCcHCTEMBI. bronoruyeckoe u
X03SIICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpasue kak hakTop ycTorunBocTy 3kocucteM. CoxpaHeHrne OM0I0rHIecKOTO
pazHooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanackoro o 6uocdepe. ['panuiipl, coctaB U CTpykTypa 6mochepsi.
Kuroe BemectBo u ero GpyHkuuu. OcodeHHocT Onochepbl Kak rio0aTbHOM 3KOCUCTEMBI.
JlnHamuyeckoe paBHOBECHE M 0OpaTHasi CBsI3b B Onocdepe.

KpyroBopoTbl BelecTB U OMOTCOXMMHUYECKHE IUKJIBI 3JIEMEHTOB (yriepoia, a3ora).
3oHaIBHOCTH OMOchepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeyectBO B Oumochepe 3emiu. AHTPONOTEHHBbIE H3MEHEHUsT B Ouocdepe.
['moGasbHBIE YKOJIOTHYECKUE TIPOOTIEMBI.

CocyiiecTBoBaHME MPUPOABI U uenoBeuecTBa. CoxpaHeHHe OMOpPa3HOOOpa3Usl Kak
OCHOBa ycroilunBocTd Ouocdepsl. OCHOBa palMOHANIBHOTO YMPABICHHUS MPUPOIHBIMU
pecypcaMu U UX UCHOJb30BaHMe. JJocTrkeHus: OMOJIOTHU U OXpaHa MPUPOIbI.

JdeMoHcTpanuu:

[Toptpetsr: A. [Ix. Tenciu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmums! u cxemsl: «[Iuiessie nenm», «buonenos: coctas u cTpykrypay, «lIpupoausie
coobmiectBay, «llenn nuranus», «IKojgoruyeckas nupamuuaa», «buocdepa u uyenoBek»,
«IKocHucTeMa UIMPOKOJIMCTBEHHOTO Jieca», «IKOCUCTEMA XBOWHOroO Jjeca», «buoieHos
BoJ0EMa», «ArporeHo3», «l[IlpuMepHble aHTPONOTEeHHbIE BO3JIECUCTBHUS Ha MPUPOIY»,
«BakHenmme MCTOYHUKH 3arpsi3HEHUS BO3AyXa U IPYHTOBBIX BOI», «llouBa — BakHeumas
coctapisitomiasi  Oumocdeprr», «DakTopel aAerpamanuu mous», «llapHukoBbiit 3dexT»,
«DakTopsl PagUOAKTUBHOTO 3arps3HeHust Ouocdeps», «OOmEas cTpykrypa Ouocheps,
«Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIM 3KpaH Ouocheps», «KpyroBopor
yraepoaa B Ouocdepe», «KpyroBopot a3oTa B Ipupoze».



O6opynoBanue:  Moneib-ammiuKanusi — «TunuuHele  OMOLEHO3bl»,  repbapuii
«PactutenbHble  cooOmiecTBay, Koiekuuu «buoreHo3», «Bpemutenu BaKHEUIINX
CEJIbCKOXO3SIMCTBEHHBIX KYJBTYp», TrepOapuM M KOJUIEKIMHM pAacTeHMM M IKUBOTHBIX,
OpUHALIESKAME K pasHbIM 3KOJIOTMYECKMM TIpyIlaM OfHOro Buja, KpacHas kHwura
Poccuiickoit @eneparun, n300pa>keHUs] OXPaHAEMbIX BUJOB PACTCHHUH U KUBOTHBIX.



[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOT' M
HA BA30BOM YPOBHE CPEJHET'O OBHIEI'O ObPA3OBAHUA

Cornacio ®I'OC COO, ycrtaHaBnuMBaOTCS TpPeOOBaHUS K pe3yjibTaTaM OCBOCHHS
00y4aroIUMUCS MPOTPaMM CPETHETr0 00IIero 00pa3oBaHMs: TMUHOCTHBIM, METAIPEIMETHBIM
1 TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType TMYHOCTHBIX pe3yJbTaTOB OCBOEHHUS MpeameTra «buosiorus» BbIIEIEHbI
CIIEMYIONIE COCTABIISIONINE: OCO3HAHWE OOYYAIONUMHUCS POCCHUHUCKOW TPaKTaHCKON
UJIEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOMIPEACIICHUIO,
HaJIM4Yhe MOTUBALMM K OOYYEHHIO OHMOJIOTHUHU, LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX
yOeXIeHU IMYHOCTH HAa OCHOBE KJIFOYEBBIX LICHHOCTEW U MCTOPUUYECKUX TPATUIIUN PA3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH 00yYaronuxcsi pyKOBOJCTBOBATLCS B
CBOCU JIESTEIBbHOCTU I[IEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAMH, MPUCYIIUMH CHCTEME
OMOJIOTUYECKOTO 00pa30BaHMs, HAIMYUE DKOJOTHYECKOTO IMPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTb LU U CTPOUTH )KM3HEHHBIE MJIaHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOEHUS mpeamera «buonorus» MOoCTUraroTcs B €MHCTBE
y4eOHOHN ¥ BOCIIUTATEIHHOU JESTEIHHOCTH B COOTBETCTBHH C TPATUITMOHHBIMHA POCCUMCKUMU
COIIMOKYJIbTYPHBIMH, UICTOPUYECKUMU U TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMHU, IPUHSITHIMU
B 00IIIECTBE MPABIWIIAMH M HOPMaMHU MOBEJIEHUS U CITIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS,
CaMOBOCHHUTAaHUS U CAMOPA3BUTHS, Pa3BUTHUSI BHYTPEHHEH MO3UIIMK JTMYHOCTH, TATPHUOTU3MA,
YBaXEHUS K 3aKOHY U MPABOIMOPSAKY, YEIOBEKY TPY/la U CTaplIeMy MOKOJIEHHUIO, B3aUMHOTO
YBaXEHUS, OEPEeKHOTO OTHOIICHUS K KyJIbTYPHOMY HACICAWI0 U  TPATUIUSIM
MHOTOHAIIMOHAIILHOTO Hapoa Poccuiickon denepanuu, NpUupoae U OKPYKaroIIen Cpee.

JIn4HOCTHBIE pe3yabTaThl OCBOCHMSI ydeOHOro mnpenMera «buosorus» mOHKHBI
OTpa)xaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOM
BHYTPEHHEW TMO3UIMEN JIMYHOCTH, CHCTEMOM IEHHOCTHBIX OpUEHTALUW, MO3UTHUBHBIX
BHYTPEHHUX YOEXKICHHUIN, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
o0I1ecTBa, pacupeHne KU3HCHHOTO OMBITA U OTBITA JIEATEILHOCTH B MPOIECCE PeaTn3aIiin
OCHOBHBIX HAMpPaBJICHUIA BOCIUTATEIHLHOMN I€SITEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKMAAHCKON TMMO3UIMH OOYYaIOMmErocss KaK AaKTUBHOTO U
OTBETCTBEHHOTO WI€HAa POCCUICKOrO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TpaB W OOS3aHHOCTEH, YBa)KCHHE 3aKOHA M
IPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IMPU CO3JAAHUM YUYEOHBIX
MIPOCKTOB, PEIICHUU YUYEOHBIX W TO3HABATEIHHBIX 3a/1ad, BBITIOJHEHUU OMOJOTHYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpPENENsATh COOCTBEHHYIO MO3UIHMI0O IO OTHOIIECHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBICHATH €€;



YMEHHE YYUTHIBATh B CBOMX JEUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHUBHOI'O
B3aUMOJICUCTBHUSl JIIOJEH C pa3HBIMU YOCXKICHUSIMH, KYyJIbTYPHBIMH IICHHOCTSIMH U
COLIMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOLECCE COBMECTHOI'O BBIMIOJHEHHUS Y4YEOHBIX,
MO3HABATEJIbHBIX W HCCIIEIOBATENIbCKUX 3a/1a4, YBAKUTEIBHOTO OTHOIIEHUS K MHEHHUIO
ONIOHEHTOB MPHU O0CYKJIEHUH CIIOPHBIX BOIPOCOB OMOJOTMYECKOIO COACPKAHUS;

TOTOBHOCTbh K TYMAHUTAPHOW U BOJIOHTEPCKOMN AEATEIIbHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(hOPMHUPOBAHHOCTh  POCCUMCKOM  TpakJIaHCKOM  HJEHTUYHOCTH, MAaTPUOTHU3MA,
YBa)KE€HUS K CBOEMY HAapOAy, UyBCTBa OTBETCTBEHHOCTU nepea PoauHoii, ropaoctu 3a cBoi
Kpaii, cBOX0 PoauHy, CBOM SI3bIK U KYJIBTYPY, IIPOIUIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO
Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEAUI0O U MAMSATHUKAM TPUPOAbI,
NOoCTUXKEeHUAM Poccuu B Hayke, UICKYCCTBE, CIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ, POCCHUUCKUX YYEHBIX B CTAHOBJIECHHE M Pa3BUTHE
OWoyoTuy, TOHUMAHUS 3HAYCHHsS] OWOJOTMM B TO3HAHWHM 3aKOHOB MPHUPOJBI, B >KU3HHU
YeJI0BEeKa M COBPEMEHHOI0 00I111eCTBAa;

uaeiiHas  yOexaAEHHOCTb, TOTOBHOCTh K CIyXeHHIO U 3ammure (OreyecTsa,
OTBETCTBEHHOCTh 32 €ro CyAr0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUICKOTO HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYACH
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAaHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTENSIM, CO3JAHUIO CEMbA Ha OCHOBE
OCO3HAHHOTO IPUHATHS LEHHOCTEN CEMEMHOM XKU3HU B COOTBETCTBUH C TPAIULIASIMU HAPOJOB
Poccuu;

4) 3¢TeTHYeCKOr0 BOCIIUTAHUS:

ACTETUIECKOE OTHOIICHHE K MUPY, BKIIFOUAs 3CTETUKY OBbITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHUI;

NOHUMAaHHUE SMOLIMOHAIBHOTO BO3/IEMCTBUS JKMBOM MPUPObI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJICHUE MPOSIBISTH
Ka4yeCTBa TBOPYECKOU TUYHOCTH;

5) ¢usuyeckoro BocnUTAHHMS, (OPMHUPOBAHMS KYJIbTYPbI 30POBbSI H
IMOLMOHAJIBHOIO 0JIaronoJay4Yms:

NOHUMAaHUE U peau3aliys 3[0pOBOro U 6e30nacHoro 0opasa )K13Hu (310pOBOE MTUTAHUE,
COOJTI0/IeHNE TUTUEHUYECKUX MTPABUIT U HOPM, COATAHCUPOBAHHBINA PEKUM 3aHITHHA U OT/bIXA,
perynsipHas ¢u3nuecKkass aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOLIEHUS K COOCTBEHHOMY (PU3NYECKOMY U TICUXUUYECKOMY 3/I0POBbIO;

NOHUMaHUE I[IEHHOCTU NpaBWJI HHIUMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYaIIUSIX, YTPOKAIOMINX 3J0POBbIO U KU3HU JIIOJEH;



OCO3HAHWE TOCIICCTBUNA U HETPUATHS BPESIHBIX MPHUBBIUCK (YIOTPEOICHUS aTKOTOJS,
HapKOTUKOB, KypEHHUS );

6) TPy10BOIr0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHUE LIECHHOCTU MacTEPCTBa, TPYA0TIIO0HE;

FOTOBHOCTb K AaKTUBHOM  JEATEJIBHOCTH TEXHOJIOTUYECKOM W  COLHUAIBHOMU
HAIPaBJIECHHOCTH, CIIOCOOHOCTh WHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSATEIILHO BBITIOTHATH
TaKy0 J€ATEIbHOCTD;

MHTEPEC K pa3InuHbIM chepaM npodeccruoHaTbHOM eI TeIbHOCTH, YMEHUE COBEPIIATh
OCO3HaHHBIM BBIOOp Oynymiedl mnpodeccud W pean30BbIBATh COOCTBEHHbBIE KU3HEHHBIE
TJIaHBI;

TOTOBHOCTH Y CIIOCOOHOCTH K 0OpPa30BaHUIO M CAaMOOOPA30BaHUIO HA MIPOTSHKEHUH BCEH
KU3HU;

7) 3K0JI0rHYeCKOr0 BOCIIUTAHUS:

AKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIEHUE K TPUPOJIE KaK NCTOYHHUKY KH3HU Ha 3eMIle,
OCHOBE €€ CyLIECTBOBaHUS,

MOBBINICHUE YPOBHS 3KOJIOTHUECKOU KYJIbTYPhl: IPHOOPETEHHE OMbITA IIAHUPOBAHUS
NOCTYNKOB U OLIEHKU UX BO3MOXKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOLIEH CPeIbl;

OCO3HaHMe riI00aJTbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U Iy Tel UX PEIICHHUS;

CIIOCOOHOCTH UCITOJIB30BAThH MPUOOPETAEMBIC TP U3YYCHUH OMOJIOTUY 3HAHUS U YMCHHUSI
MIPU PEIICHUH TPOOJIeM, CBSI3aHHBIX C PAIlMOHAILHBIM MTPUPOIOTIONL30BaHIEM (COOTIOCHUE
IpaBWJI NOBEJCHUS B IPUPOJE, HAIPABICHHBIX HA COXPAHEHHUE PABHOBECHUS B SKOCUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, OHMOChephl);

AKTUBHOE HEMPUATHE JCHUCTBUM, MPUHOCAIIUX BpPEI OKPYKAroWEl NPUPOJHOM cpele,
YMEHUE MPOTHO3UPOBATH HeOIaronpusiTHHIC 3KOJIOTUYECKHUE MOCJIE/ICTBUSA
MPEAIPUHUMAEMBIX TEUCTBUU U NIPEAOTBPALIATh UX;

HaJM4YUE PA3BUTOrO 3KOJOTMYECKOTO MBILIIJIEHUS, SKOJOTUYECKON KYJIbTYpBI, OIbITA
NEATEIBHOCTH HOKOJOTHUYECKOM HAaNpaBJIECHHOCTU, YMEHUS PYKOBOJACTBOBATHCS HMHU B
MMO3HABATEIIbHOW, KOMMYHHUKAaTUBHOW M COLIMAJIbHOW IPAKTUKE, TOTOBHOCTH K YYacTUIO B
MPAKTAYECKON IEATEIBHOCTH YKOJIOTHYECKON HAIPABIEHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHUA:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOM MPAaKTHKH, OCHOBAHHOIO Ha JHAJIOTe KYJBTYp,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUDE;

COBEPIICHCTBOBAHHE  SA3BIKOBOM M  YUTATEIBCKOM  KyJbTYphl KakK CpeICTBa
B3aUMOJEHUCTBUS MEXKY JIFOAbMH U MIO3HAHUS MUPA;

NOHUMaHUE CrelU(PUKA OMOJOTUM KaK HAayKH, OCO3HaHHS €€ poju B (pOpMUPOBAHUU
pPalMOHAIBHOTO HAYYHOTO MBILIUICHHUS, CO3JaHMM 1IEJIOCTHOTO MpeJCTaBlIeHUs 00
OKPYXKalOIeM MHpPE KaK O eIWHCTBE MPHUPOJIBI, 4YeOBEKa W OOIIECTBA, B TMO3HAHUHU
MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXPAHESHHSI PUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTH B 3HAUMMOCTU OMOJIOTUU JJ11 COBPEMEHHOM LIUBUIIU3AIUU: O0eCTIeUeHUs
HOBOT'O YPOBHS pa3BUTHS MEAUIMHBI, CO3/IaHUE MEPCTIEKTUBHBIX OMOTEXHOJIOT Ui, CTIOCOOHBIX
pemaTrh pecypcHbie TPOOJEMBl pa3BUTHS UEIOBEUECTBA, IMOWCKA MyTeW BBIXOJA U3



rJ100abHBIX HKOJIOTMYECKUX MPOoOJIeM U 00ecrieueHus nepexoaa K yCTOMYuBOMY Pa3BUTHIO,
paloHaIbHOMY HCIIOJNB30BAHUIO TMPUPOIHBIX PECYypcoB H  (POPMHPOBAHHIO HOBBIX
CTaHJIapPTOB KU3HU;

3aMHTEPECOBAHHOCTD B IMOJIYYEHUH OMOJIOTMUECKUX 3HAHUM B LIEJISIX NOBBILIEHHSI O0LIEH
KyJbTYpbl, €CTECTBEHHO-HayYHOH TPaMOTHOCTH, KaK COCTaBHOW YacTh (DyHKIHMOHAIBHOU
IrPaMOTHOCTH O0y4Yaromuxcs, GopMUpyeMoil Mpu U3yu4eHUU OUOJIOTHH;

[IOHMMaHHE CYIIHOCTH METOJIOB IO3HAHUS, UCIOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HMCIOJIB30BaTh IOJIy4aeMble 3HAHMS JJIs aHajau3a U OOBSICHEHUS SIBICHUU
OKpY’KaroIlero MUpa M MPOUCXOJAIIMX B HEM M3MEHEHMH, YMEHHUE JelaTb OOOCHOBAaHHBIE
3aKJIFOUYEHUSI HA OCHOBE HAyUYHBIX ()AaKTOB M HMEIOUIUXCS JAHHBIX C IIEJbI0 IMOJTYYSHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENILHO HCIIOJIb30BAaTh OMOJOTMYECKHE 3HAHMS JUIsl pELICHUs
po0JieM B peaIbHBIX JKU3HEHHBIX CUTYALIUSAX;

OCO3HaHUE IICHHOCTH Hay4YHOH JIeATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO U
HCCIIEIOBATENBCKYIO ACSTENIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHIO U CaMOOOpPa30BaHUIO, K
aKTUBHOMY IIOJyUYEHHUIO HOBBIX 3HAaHUH 1O OHOJIOTMM B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS yU4eOHOTO TpeaMeTa « bHosorusy BKIIOYAOT:
3HaUUMbIEe 711 (OPMHUPOBAHUS MHMPOBO33PEHHSI OOYYAIOLIUXCS MEXKIUCIUIUITMHAPHbBIE
(MexxnpenMeTHble) OOIEHAYYHbIE MOHATHS, OTPAKAIOLIUE 1IEIOCTHOCTh HAYYHON KapTHHbI
MHUpa U crielu(PUKy METOI0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIlECTBO,
SHEPTHUS, SIBJICHUE, TIPOIIECC, CUCTEMA, HAYYHBIN (aKT, IPUHIIKI, TUTIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHWs, HCCJCJOBaHWE, HAONIOACHUE, HW3MEPEHHE, JKCICPUMEHT U JIPYTHUX),
yHUBEpCalbHble Y4eOHbIEC NEMCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATUBHBIE, PETYIISTUBHBIE),
oOecrieunBaroniye  GopmupoBaHue (yHKUIUOHATIBHOM TIpPaMOTHOCTM U COLIMAJILHOM
KOMIIETEHIIMM OOYyYaloUIUXCs, CIOCOOHOCTh OOYYaIOUIMXCA HCIOIb30BaTh OCBOEHHBIE
MEXIUCITUTUTHHAPHBIE, MAPOBO33PEHUYECKIE 3HAHUS W YHUBEPCAJIbHBIE YUeOHbIE JEHCTBUS B
ITI03HABATEJIbHOW U COLMAIIBHON MTPAKTHUKE.

MeranpeameTHble pe3ybTaThl OCBOECHHUS MPOTPAMMBI CPEIHET0 OOLIEro 00pa3oBaHUs
JOJIKHBI OTPAXKaTh:

OBjajieHUe YHUBEPCAJBLHBIMH Y4€OHbIMH MO3HABATEIbHBIMHU AeHCTBUAMM:

1) 6a30BbIe JIOTUYECKHE IeHCTBUA:

CaMOCTOSATENbHO (DOPMYJIMPOBATh U AKTyaJIU3UPOBATH MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHHM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHanu3a,
CUHTE3a, CpaBHEHUS, KiacCHU(PUKauu, OOOOIICHUS), PACKPBIBATH CMBICT OHMOIOTHYECKUX
MOHATUN (BBIICIATh WX XapakTEpPHbIC MPU3HAKH, YCTAHABIMBATHL CBS3W C JIPYTUMU
MOHSTHUSMHU );



ONpEeNeNiATh LEJU ACATEIbHOCTH, 3ajJlaBasi MapameTpbl U KPUTEPUU HUX JOCTHKEHUS,
COOTHOCHUTB PE3yJIbTaThl ICSITEIHLHOCTH C TOCTABIECHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHE TMOHATHS JUIsl OObsICHEHHS (DAKTOB WM SIBICHUM KUBOU
IPUPO/IBI;

CTPOUTH JIOTUYECKHE PpACCYXKJEHUS (MHIYKTUBHBIC, JACAYKTUBHbBIC, IO aHAJIOTWH),
BBIABJISITh  3aKOHOMEPHOCTHU UM NPOTHUBOPEYMS B  PAcCMAaTPUBAEMBIX  SIBJICHUSAX,
(hopMyIHpOBaTh BBHIBOIbI M 3aKIFOUYEHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIE CPEJICTBA JIJIsl TIPEICTABJICHUS CYIIIECTBEHHBIX CBSI3EH 1
OTHOIIIEHUI B U3y4aeMbIX OMOJOTHUECKUX 00BEKTaX, a TaK)Ke MPOTUBOPEUUN pa3HOTO PoJa,
BBISIBIICHHBIX B PA3JIMYHBIX HH()OPMAITMOHHBIX UCTOYHUKAX;

paspabaTeiBaTh IUIaH pEIICHUS MNpoOJeMbl ¢ y4E€TOM aHaidW3a WMEIOIUXCS
MaTepUalIbHBIX U HEMaTepUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCATEILHOCTb, OLICHUBATh COOTBETCTBHE PE3YJbTATOB IIEJISIM,
OIICHUBATh PUCKHU MOCIECTBUI NESTEIbHOCTH;

KOOPJIUHUPOBATh W BBIMOJHATH PA00Ty B YCIOBHUSIX PEATBHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOT'O B3aUMO/JICUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHHE MPH PEIICHUH )KU3HEHHBIX MTPOOJIEeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIQJICTh HABBIKAMU YUEOHO-UCCIIEI0BATENBCKONU U TPOEKTHOM I€SITEILHOCTH, HABbIKAMHU
paspernieHus mpooIeM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIILHOMY TTOMCKY METO/I0B
pelIeHrs MPaKTUYECKUX 3a1a4, MPUMEHEHUIO Pa3InYHbIX METOJIOB ITO3HAHUS,

UCIIOJIb30BaTh Pa3IUYHbIE BHUJBI ACATEIBHOCTU IO TMOJYYEHHIO HOBOT'O 3HAHHUSA, €ro
WHTEpIpeTaluy, TPeoOpa30BaHUIO U MPUMEHEHUIO B YUEOHBIX CUTYaAIIMSIX, B TOM YHCIIE TIPH
CO371aHUU YUEOHBIX U COIMAIBHBIX MPOEKTOB;

dbopMHUpOBaTh HAYYHBI THUI MBINUICHHS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU TTOHATUSIMU U METOJIAMU;

CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON JACATEIBHOCTU U
KU3HCHHBIX CUTYaIIUSX;

BBIABJISITh MPUYMHHO-CJICJCTBEHHbIE CBSI3M U aKTyaJIU3UPOBaTh 3ajady, BbIJIBUTATh
TUNIOTE3y €€ pelIeHUs, HaXOJIUTh apryMEHThI I J10Ka3aTelIbCTBA CBOUX YTBEPXKICHUU,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

aHAJIM3UPOBATh IMOJYUYCHHBIE B XOJE pEIICHUS 3aJadd pPe3yJbTaTbl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OTIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATH IIeJICHANIPABICHHBIN MMOUCK MEPEHOCa CPEACTB U CIIOCOOOB JICHCTBUS B
poeCCUOHATIBHYIO CPEy;

yMeTh TIEPEHOCHUTh 3HAHUS B TO3HABATEIBHYIO U TMPAKTUYECKYH 00JacTh
KUZHEACATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IaCcTeH;

BBIJIBUTAaTh HOBBIE WJICH, IIpejyiarath OPUTMHAIBHBIE MOIXOJbI U PEIICHHS, CTaBUTH
poOJIeMbl U 33/1a4M, TOMYCKAIOIIHE aJbTepPHATUBHBIC PEIICHHUS.

3) padora ¢ ungopmanueii:



OPUEHTHUPOBATKLCS B PA3IMYHBIX UCTOUHHUKAX WH(POpMAINH (TEKCTE YI4eOHOTo Tocoous,
HAyYHO-TIOMYJSIPHOM  JIUTEpaTtype, OWUOJOrMYECKHX  CIOBapsiX H  CIPaBOYHUKAX,
KOMITBIOTEPHBIX 0a3ax AaHHBIX, B MHTEepHeTe), aHanu3upoBaTh MHPOPMALMIO PA3TUYHBIX
BUJOB U (OpM TMPENCTABICHUS, KPUTHUYECKH OIEHUBAaTh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUHBOCTD;

dbopMynupoBaTh 3arpochl U MPUMEHATh Pa3iIMYHbIE METOJBI IPU TOUCKE U OTOOpE
Oouonoruyeckor nHdopmauu, HeoOXOIUMOM /1JIsl BHITIOJIHEHHS YUEOHBIX 3a]1a4;

npUOOpETaTh OMBIT UCHOJIB30BAHUS HH(DPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IMUHbBIX MIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJbHYIO (OpPMY MpEACTABICHUS OHOJIOTUYECKOM
uHpopMaluu (cxeMsl, TpaduKu, JUarpamMmbl, TAOJIUIIbI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HAy4YHBIN $3bIK B KauyecTBE CpEACTBAa IpH paboTe ¢ OHUOIOTHYECKOM
uH(popMaIe: TPUMEHATh XUMUYECKUE, (PU3NUECKHUE U MAaTEeMaTUYECKHE 3HAKU U CUMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYPY, HCIIONB30BaTh W MPEoOpPa3OBHIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJIATHOCTH;

BJIa/IETh HaBbIKAMHM pPACMO3HABaHMS W 3alIMThl HH(OpManuu, HHPOPMAIMOHHOM
0€30MacHOCTH JTUYHOCTH.

OBjajieHUe YHMBEPCAJIbHBIMM KOMMYHHMKATHBHBIMH JeHCTBUAMM:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHUKALIMU BO BCEX Chepax *KU3HU, AKTUBHO YIaCTBOBATh B TUAJIOTE
WM TUCKYCCHUH IO CYHIECTBY 00CYKaeMOol TeMbl (YMEHHE 3aaBaTh BOMPOCHI, BHICKA3bIBAaTh
CYXKJIEHUSI OTHOCHUTENIbHO BBIMIOJIHEHUS TMpeJuiaraéMoi 3aJadyu, Y4YUThIBaTh HHTEPECHl U
COrJIACOBAaHHOCTb MO3UIIMI IPYTUX YYACTHUKOB JIUAJIOTa WK IUCKYCCHUH);

pacrno3HaBaTh HeBepOaJgbHbIE CpeACTBa OOIIEHHS, MOHMMATh 3HAYCHHE COLIMATIbHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTyallMd, YMETb CMSr4arhb
KOH(MJIMKTBI U BECTU NIEPETOBOPHIL;

BJIAJICTh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS U B3aUMOJEHCTBUS, TOHUMATh HAMEPEHHUS
APYTUX JIOACH, POSIBIATH YBAKUTEIBHOE OTHOIICHHE K COOECEIHUKY U B KOPPEKTHOM (hopme
(bopMynUpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHas AesiTeJIbHOCTD:

MOHMMATD U UCTIONIB30BATh MPEUMYIIECTBA KOMAaHAHON 1 MHANBUAYAIbHON pabOThI IPH
pemeHny  OMOJIOTMYECKOW TPOOJIeMbl, OOOCHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS
rpynmnoBbIX (opM B3aMMOJEHCTBUSI MPU PEllIeHUH Y4eOHOM 3a/1auu;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBHI C YYETOM OOIIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/I0r0 WieHa KOJIJIEKTHBA;

NPUHUMATH II€JI COBMECTHOM JEsTeNIbHOCTH, OPTaHMU30BBIBATH U KOOPAMHHUPOBATH
JNEUCTBUS MO €€ JTOCTHXKEHUIO: COCTABJIATH IUIAH JEMCTBUM, PACHPEICIATh POJIUA C YUETOM
MHEHUH y4aCTHUKOB, 00CYKJaTh PE3yJIbTaThl COBMECTHOM padOTHI;

OLICHMBATh KA4E€CTBO CBOETO BKJIAJIa U KAXI0T0 YYACTHUKA KOMaHbI B 00U pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;



npejiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C MO3UIMHA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh MO3UTUBHOE CTPATETMYECKOE IOBEICHHE B PA3JIUYHBIX CUTyalUsX,
IPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJiaieHNe YHHBEPCAIbLHBIMU PEryJSITUBHBIMHU JeICTBUSAMM:

1) camoopranuszanus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Uil BBISBICHUS MPOOJEM M MX PEIICHUS B
KU3HEHHBIX U YUYEOHBIX CUTYaIIUSIX;

BbIOMpATh HAa OCHOBE OMOJIOTMYECKUX 3HAHHWM 1EJIE€BbIE U CMBICIOBBIE YCTAHOBKHU B
CBOUX JIEUCTBUSAX U TOCTYINKAax MO OTHOUIEHWIO K KUBOW MPUPOAE, CBOEMY 3/0POBBIO U
3I0POBBIO OKPYIKAIOLIUX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh M03HABATENbHYIO €SI TENbHOCTD, BBISIBIIATH MPOOJIEMBI,
CTaBUTh W (HOPMYJMPOBATh COOCTBEHHbIE 3aJlay B OOpA30BATENBHON JESITENbHOCTU U
KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENIbHO COCTaBIISATh IUJIaH PEIICHUS TPOOIeMBbI € YUETOM HMMEIONTUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U IPEATIOYTEHUM;

NABAaTh OLICHKY HOBBIM CHUTYalHsIM;

pacuIMpsTh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTeHHUI;

JIenaTh OCO3HAHHBIM BBIOOP, apTyYMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTHh 3a
pelieHue;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO W MPOSIBICHUIO IIMPOKOW HPYIUIMUA B Pa3HBIX
00JIaCTSAX 3HAHUM, TOCTOSIHHO MOBBIIIATH CBOM 00PA30BATENbHBIN U KYJIBTYPHBIA YPOBEHbD.

2) CaMOKOHTPO.Ib:

JaBaTh OLICHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTh, OLICHUBATH
COOTBETCTBHE PE3YJIHTATOB LEIISM;

BJaJ€Th HABBIKAMM TI03HABATENHbHON pedIEKCUH KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUI W MBICIUTEIbHBIX MPOILIECCOB, UX PE3yJIbTATOB M OCHOBAHWM, HUCIOJIb30BaTh
puEMBbI pedIeKCHH JIJIsl OIICHKU CUTYAIlNH, BEIOOpa BEPHOTO PEIIICHNUS,

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEILICHUS] IO UX CHUKEHUIO;

IPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3yJIbTATOB ACATEIbHOCTH;

3) npuHsATHE Ce0HA U APYTrHUX:

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX MPU aHAIIU3€E PE3yJIbTAaTOB ACATEIbHOCTH;

NpU3HABATH CBOE MPABO U MPABO JPYTUX HA OIIMOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU IPYTOTO YeTIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHsbIe pe3ynbTaThl ocBoeHus nporpammbl COO no 61onaoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT criennduyeckue it yueOHoro npeamera «bruosorus» HaydHble 3HAHUS, YMEHUS
U CIOCOOBI JEMCTBUH IO OCBOEHHUIO, MHTEPIPETAlUU U IpeoOpa30BaHUIO 3HAHUI, BUJbI



AESITEIbHOCTH IO MOJIy4YEeHHIO HOBOTO 3HAHUS U IPUMEHEHUIO 3HAaHUH B Pa3JIMUHbIX YUYEOHBIX
CUTyallusiX, a TaKKE€ B pPEaJbHBIX XKMU3HEHHBIX CHUTyallUsX, CBSI3aHHBIX ¢ Ouosjoruei. B
porpaMMme NpeaIMETHbIE PE3YJIbTaThl IPEACTABIEHBI 10 TOAAM 00YUYEHHUS.

[IpenmeTHble pe3ysbTaThl OCBOEHUsl yueOHoro npeamera «buosorus» é 10 knacce
JOJHKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUWA O MECTE€ M POJM OMOJOTHMU B CUCTEME HAyYHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B JOPMUPOBAHUYU COBPEMEHHOM €CTECTBEHHO-HAYUYHOM KApTUHBI MUpA U
HAayYHOTO MHPOBO33PEHHMs, O BKJIAJE POCCUICKUX M 3apyOeKHBbIX YUYEHBIX-OMOJIOTOB B
pa3BuTue OMONOrMH, (PYHKIUOHAIBLHOW I'PAMOTHOCTH YEJIOBEKA I PEIIEHUs >KU3HEHHBIX
3ajady;

YMEHHE PaCKphIBaTh COJEPKaHUE OMOJIOTHUYECKIX TEPMUHOB U MOHATHI: KU3Hb, KIIETKA,
opraHu3M, MeTaboau3M (oOMEH BEIIeCTB U MPEBpAIllEHHE HHEPruH), TOMeOocTa3
(camoperyinialusi), ypOBHEBas OpraHM3alMdsg JKMBBIX CHUCTEM, CaMOBOCIIPOU3BEICHUE
(penpoayKIHs ), HACIEeACTBEHHOCTh, I3MEHYHBOCTh, POCT U Pa3BUTHE;

yMEHHE H3/araTh OMOJIOTMYECKHEe TEOpUH (KJIETOYHAs, XPOMOCOMHAsl, MyTallOHHA,
LEHTpaJbHAsl JOrMa MOJIEKYJIIpHOUW Ouosorun), 3akoHsl (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 eHTpax MHOrooOpasust U MPOUCXOKIAEHUS KyIbTYPHBbIX pacTeHuid H.
. BaBusosa), onpeaesnsTh IPpaHULbl UX MPUMEHUMOCTH K )KUBBIM CUCTEMAM,;

yYMEHHE BJIaJIeTh METOJaMH HAYYHOTO MMO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U OMTMCaHHUE
KUBBIX CHUCTEM, TMPOIECCOB M SBJICHUN, OpraHU3alusi U MPOBEIECHUE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIABM)KEHUE TUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKIY HMCCIEAYEMBIMU
BEJIMYMHAMU, OOBSICHEHNE TOJYUYEHHBIX PE3yJbTaTOB, UCIOIb30BAHHBIX HAYUYHbBIX MOHITHMH,
TEOpUH U 3aKOHOB, YMEHHE JIE€ATh BBIBOJIbI HA OCHOBAHUH IOJyUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKApHOT,
OJTHOKJIETOYHBIX K MHOTOKJIETOUHBIX OPTaHU3MOB, 0COOCHHOCTH MPOIIECCOB: OOMEHA BEIIECTB
U TPEBpAIlCHUs DHEPrUUM B KIETKE, (POTOCHUHTE3a, IUIACTUYECKOTO M DHEPreTU4ECKOro
oOMeHa, XeMOCHHTE3a, MUTO03a, ME03a, OIJIOIOTBOPEHUS, PA3MHOKEHMSI, UHINBUAYATIbHOIO
pa3BUTHS OpraHu3Ma (OHTOTEHE3);

yMEHHE MIPUMEHSTh MOJy4YEeHHBIE 3HAHUS JJI51 O0BSICHEHUS OMOJIOTHUYECKHUX MPOIIECCOB U
SABJICHUN, Uil TPUHATUSA IPAKTUYECKUX PEIICHWW B IIOBCEAHEBHOW JKU3HU C LENbIO
oOecnieueHuns: 0€30M1aCHOCTH CBOET0 3/10POBbS U 3/J0POBBS OKPYKAIOLIUX JIFOJEH, COOIIOIEHNS
HOpPM TpaMOTHOIO TIOBEAECHHA B OKpYXKAlOIIEed NPUPOJHOW cpele, IOHUMaHHE
HEO0OXOIUMOCTH HUCIIOJIb30BAHUSA TOCTHXKEHUN COBPEMEHHOM OMONIOrHH 1 OMOTEXHOJIOTUM JIS
paIoOHaIbHOTO MPUPOAONOIB30BAHUS;

YMEHHME pellaTh 3JIEMEHTApHble TIE€HETHUYECKHE 3aJa4ld Ha MOHO- U JUTHOpHIHOE
CKpEIMBAHNE, CLEIJIEHHOE HacJeJOBaHUE, COCTaBISATh CXEMbl MOHOTMOPUIHOIO
CKpEILMBAHUSA JUIs [TpeICcKa3aHus HACIEA0BAHNS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMOJIHATH J1a00paTOpHbIE U MPAKTHUYECKHE pabOThI, COOMIOAATh MpaBUiia MpH
paboTe ¢ yueOHBIM U Ta0OPaTOPHBIM 000PYIOBaHHUEM;

YMEHHME KPUTUYECKU OLICHUBAThb U MHTEPIPETUPOBATH MHPOPMALUIO OMOJIOTUYECKOTO
COJIEpKaHusl, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX UCTOUYHUKOB (CpEACTBA



MaccoBoWM  MH(OpMALMK, HAYYHO-TIOMYJSPHbIE MAaTepuasbl), DSTUYECKUE ACHEKTHI
COBPEMEHHBIX HCCIIEOBAHUN B OMOJIOTUH, METUIIHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTb COOCTBEHHBIE ITMCBMEHHBIE M YCTHBIE COOOLIEHMs, 0000IIas
OMOJIOrMYECKYI0 HMH(POPMALMI0 M3 HECKOJbKUX HCTOYHMKOB, I'PAaMOTHO HCIIOJIb30BaTh
MOHSTUIHBIN anmapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yuyeOHoro npeamera «buosorus» ¢ 11 knacce
JOJDKHBI OTPAXKaTh:

c()OPMUPOBAHHOCTh 3HAHUW O MECTE€ M POJM OMOJOTMU B CUCTEME HAyYHOrO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUYU COBPEMEHHOM €CTECTBEHHO-HAYUYHON KapTUHBI MUpA U
HAyYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX YyUEHBIX-OMOJIOTOB B
pa3Butue Ouonoruu, GyHKIMOHAIHLHOW T'PAMOTHOCTH YeJIOBEKA I PEIICHUs >KU3HEHHBIX
3azad;

YMEHHME paCKpbIBATh COJAEpkKAHUE OUOJIOTMYECKUX TEPMUHOB M TOHATUI: BUJ,
NOMyJISIUs, TEeHO(MOHA, D3BOJIONUS, JBWXKYyIIUME CUJbl  ((PakTophl)  3BOJIIOIUH,
MPUCTIOCOOTICHHOCTh OPraHU3MOB, BHUI000pa30BaHKe, SKOJIOTHYecKue (PakTophl, FIKOCUCTEMA,
MPOAYLEHThl, KOHCYMEHTBI, PEIYyLEHThl, LENU NUTaHUSA, OKOJOTMYECKas MNUPAMHIA,
ouoreoleHo3, buocdepa;

yMEHHME H3yIaraTb Ouosoruyeckue teopuu (dBoarounoHHass Tteopus Y. JlapBuHa,
CUHTETUYECKask TEOPHUs SBOJIIOLNH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoIbleBoro cxoacTna K.
M. bapa, uepegoBaHus rJIaBHbIX HanpaBieHud u myTtei ssomonuu A. H. CeBeprioBa, yueHus
o Ouocdepe B. M. Bepnanckoro), omnpeaensiTe TpaHULBI UX HNPUMEHUMOCTH K >KMBBIM
CUCTEMAM;

YMEHHE BJIAJIETh METOJAMH HAYYHOI'O [TO3HAHUS B OMOJIOTUU: HAOJIOJEHUE U OIIMCAHUE
KUBBIX CHCTEM, IPOLIECCOB M SIBJIICHWW, OpPraHU3alus M NpPOBEJIECHHE OHOJIOTrHYeCKOro
SKCIIEPUMEHTA, BBIJBH)KEHHUE TMIIOTE3bI, BBISBICHUE 3aBUCHUMOCTU MEXIY HCCIETYEMbBIMU
BEJIMYMHAMU, OOBSICHEHNE TOJYUYEHHBIX PE3yJIbTaTOB, UCIOIb30BAHHBIX HAYUYHbBIX MOHITHMH,
TEOPHUM U 3aKOHOB, YMEHHE JI€J1aTh BbIBOJIbI HA OCHOBAHUH ITOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJCNATh CYIIECTBEHHBIE MPU3HAKU CTPOCHHUS OHOJIOTMYECKHX OOBEKTOB:
BUJIOB, MOMYJISILIUI, IPOTyIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOT€O1IEHO30B 1 3KOCUCTEM,
OCOOCHHOCTH TPOLIECCOB: HACIEICTBEHHON W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa,
BUJ000pa30BaHus, IPUCIIOCOOIEHHOCTH OPraHU3MOB, IEHCTBUS SKOJIOTMUECKHX (DAaKTOPOB Ha
OpraHu3MBbl, IIEPEHOCA BEUICCTB M IIOTOKA JHEPIHMH B HDKOCHUCTEMAax, aHTPOIIOTCHHBIX
U3MEHEHUN B IKOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BELIECTB U OMOI€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE IPUMEHATD IIOJyUYEHHBIE 3HAHUSA /17151 00BbSICHEHHUS OMOJIOTMUYECKHUX MPOLIECCOB U
ABJICHUM, [UIl IPUHATUSA IPAKTUYECKUX PEIICHWM B IIOBCEAHEBHOM JXHM3HU C LEJBIO
oOecnieueHuns: 0€30I1aCHOCTH CBOETO 3/10POBbsS U 3/J0POBBS OKPYKAIOLIUX JIFOJEH, COONIIOIEHNS
HOPM TPaMOTHOIO TIOBEAECHUS B OKpYXarolled NpUPOAHOW Cpeae, IOHUMaHUe
HEOOXOMMOCTH UCTOIB30BAHUS JOCTHKEHUI COBPEMEHHON OMOJIOTHU JIJIsl pallMOHAIBHOTO
IPUPOAOIIOIB30BAHNS;

YMEHHE pelIaTh 3JI€MEHTapHble OMOJOTMYECKUE 3a7aul, COCTABIAATh CXEMbI IIEpEHOCa
BEILIECTB U SHEPIUM B SKOCUCTEMAX (LIEMU MUTaHMUS);



YMEHHUE BBITIOJIHATH JTA0OPATOPHBIE W IPAKTUIECKUE padOThI, COOIOAATh MpaBUia MPU
paboTe ¢ yueOHBIM U Ta0OPaTOPHBIM 000PYIOBaHHUEM;

yMEHUE KPUTUYECKH OIICHWBATh W MHTEPIIPETUPOBATh MHGOPMAIIUIO OMOJIOTHYECKOTO
coJiepKaHMsl, BKIIOUYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3JIMYHBIX UCTOYHHKOB (CpeICTBa
MaccoBOW HMH(pOpMAIUU, HAYYHO-TIOMYJISIPHBIE MaTepuaibl), pacCMaTPUBATh TJIOOALHBIE
HKOJIOTHYECKHUE TMPOOJIIEMBl COBPEMEHHOCTH, (OPMHUPOBATH IO OTHONIICHHIO K HUM
COOCTBEHHYIO TIO3HITHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBIE IMHCHMEHHBICE W YCTHBIE COOOIIEHUs, 00001as
OMOJIOTHYECKYI0 HWH(MOPMAIMI0O U3 HECKOJbKMX HMCTOYHUKOB, TPAMOTHO HCITOJIb30BaTh
MOHSATUIHBIN anmapaT OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

HaumeHoBaHue pa3aesioB U TeM

KoanuyecTBo 4acoB

daekTpoHHbIe (LU PpOBbHIE)

Ne i/mn Konrpoabnsie IIpakTHueckue
NporpamMmblI Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoTsI
but6mmoreka [IOK
! bronorns xak Hayka 2 0.3 https://m.edsoo.ru/7f41¢292
2 KuBbie cucTeMBbl U UX OpraHU3aLUs 1 bubnnorexa LHOK
https://m.edsoo.ru/7f41¢292
3 XHUMUYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 bubmorexa [JOK
https://m.edsoo.ru/7f41¢292
BupryanpHblil IpakTUKyM
4 KuznenesteabHOCTh KISTKH 6 bubnuorexa [{OK
https://m.edsoo.ru/7f41¢292
BupTtyanbHblil IpakTUKYM
Pa3zMHOkeHNE 1 MTHANBUAYATEHOE Pa3BUTHE
5 S — 5 1 but6mmoreka [IOK
https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTE U UBMEHUYUBOCTD 2 15 but6mmoreka [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
Cenexkuusi opranu3MoB. OCHOBBI Bupryanbretit npakTaicym
! OMOTEXHOJIOTHH 3 bubmorexa OK
https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
8 Pesepaiioe Bpens ! https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 4
11 KJIACC
Ne n/n HanmMeHoBaHMe pa3/iesioB U TeM Kosun4yecTBo 4yacoB nexTponnbie (HudpoBbIe)
NporpamMMel Bcero Konrpoabueie IIpakTuuecknme  00pa3oBaTesibHbIE pecypchbl
padoThI padoTsI




bubnunorexa [IOK
1 1
IBOITIOLHOHHAS GHOTOTHS ? https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEHME U pa3BUTHUE )KU3HU Ha BupTyabHBiit MpaKTiiyM
2 9 0.5 bubmuorexa [{OK
3emiie
https://m.edsoo.ru/7f41cc74
BupTtyanbHblil IpakTUKYM
3 OpranusMbl 1 OKpY>Karolas cpeia 5 1 bubnuorexa [{OK
https://m.edsoo.ru/7f41cc74
BupTtyanbHblil IpakTUKYM
4 Coo011ecTBa ¥ SKOJOTHYECKUE CHCTEMBI 9 bubnuorexa [{OK
https://m.edsoo.ru/7f41cc74
bubnunorexa [IOK
5 P 2
C3EPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5
INHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
KoaunyecrBo 4yacos Jara DJIeKTpPOHHbIe N (pPOBbIE
Nen/m Tema ypoka Konrpoabubie  IIpakTuyeckue o0pa3oBaTte/ibHbIE
Bcero H3YYeHHs
padoThI padoThbI pecypchl
but6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUSA JKUBOM TPUPOJIBI.
) [Ipaxruueckas padora Ne 1 | 0.5 bu6muoteka [JOK
«Mcnonp30BaHNe pa3IMYHBIX METO/IOB MPHU ' https://m.edsoo.ru/863e6122
U3Y4YEHUU OMOJIOTHYECKUX O0BEKTOBY
3 buonornueckue cuctempl, IPOLIECCHl U UX | bu6muoreka [IOK
U3y4EeHUE https://m.edsoo.ru/863e¢6564




XMUMHYECKUH cOCTaB KJIEeTKU. Boga n

but6mmoreka [IOK

4
MHHEPAIBHBIE COJIU https://m.edsoo.ru/863e674¢
[udposas mabopaTopus
5 Benku. CocTaB u cTpoeHre OEITKOB bu6muoreka [IOK
https://m.eds00.ru/863e¢6b72
depMeHTbI — OHOJIOTHYECKHE
karanuzaTophl. JJabopaTtopHas padora Ne 1
6 «UA3 ‘-IGHI/IGI;aTaJII/ITI/II:IGCIFOﬁ aIEFI/IBHOCTI/I 0.5 bubmorexa LOK
Y ' https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMUIIa3bl WIH
KaTasasbl)»
bubnunorexa [IOK
7 v I
[ICBOABL. JIHITHART https://m.eds00.ru/863¢6870
bubnunorexa [IOK

8 H .ATO

YIIICHHOBRIC KHCIOTRI https://m.edsoo.ru/863e6d5¢

9 Hcropus u MmeToas! N3y4eHUs KIETKU. bubmuoteka [JOK

Knerounas teopust https://m.edsoo.ru/863e6e88
10 Knerka kak 1ieocTHas )KuBasi CUCTEMaA
CTpoeHue 7yKapuoTHYECKON KIIETKHU. B .
JlaGopaTtopnast pabota Ne 2 «3yuenue MPTYAIHHLIM TPAKTHIGYM
. bubnunorexa [IOK
11 CTPOEHUS KJIETOK PACTCHHH, )KUBOTHBIX, 0.5
IrpUOOB M OAKTEPHIA 11O MUKPOCKOIIOM Ha hitps: n.cdsoo. 636000
p P A p https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOIIpENapaTax U UX ONMUCAHHUE)

12 OOMEeH BelIECTB WIH META00IN3M bubnmorexa LOK
https://m.eds00.ru/863e766¢
but6mmoreka [IOK

13 o . X

OTOCHIHTES. ACMOCHHTES https://m.edsoo.ru/863e7c¢98
but6mmoreka [IOK

14 2 i1 00

HEPTETHICCKHI OOMEH https://m.edsoo.ru/863¢7aae
JKu3HEeHHBIN 1TUKIT KJIETKH. JleeHre KIeTKH. Eu6 OK
15 Muto3. JITaboparopnast pabota Ne 3 0.5 nomorexa 1

«Ha0mrotene MuTO3a B KJIIETKAX KOHYUKA

https://m.edsoo.ru/863e7dc4




KOpEIKa JIyKa Ha TOTOBBIX

MUKpOTIpenaparax»
16 buocunres 6enka. Peakuus marpuaHOTO bubnuorexa [{OK
CHHTE3a https://m.edso00.ru/863e796¢
17 Tpancusmus — OuocuHTE3 OCNKa bubnnorexa LHOK
https://m.edso00.ru/863e796¢
but6mmoreka [IOK
18 Hexnerounsie popMbl )KHU3HU — BUPYCHI hitps-//m.cdsoo.rw/863¢7540
but6mmoreka [IOK
19 DopMBI pa3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meitos bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK.
)1 OmnonorBopenue. Jlaboparopuas padota No 0.5 bu6muoreka [IOK
4 «3yueHne CTpOCHUS MOJOBBIX KIETOK HA https://m.edso0o.ru/863e81b6
TOTOBBIX MUKPOIIpENapaTax»
BupTtyanbHblil IpakTUKYM
22 NunuBuyansHOE pa3BUTHE OPTAHU3MOB bu6muoreka [IOK
https://m.eds00.ru/863e¢8436
” I'eneTka — Hayka O HACJIEIACTBEHHOCTH U bu6muoreka [IOK
W3MEHYUBOCTH https://m.eds00.1ru/863e8612
BupryanpHblil IpakTUKyM
3aKOHOMEPHOCTH HACJIeI0BaHUS IPU3HAKOB.
24 MonoruOpHIHOE CKPEIMBAHKE bubnmorexa LOK
https://m.eds00.ru/863e8878
’5 JurubpuaHoe cKpemmuBaHue. 3aKoH bu6muoreka [IOK
HE3aBUCUMOTO HACIIEOBAaHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HacaeI0BaHUe MPU3HAKOB.
26 JlaGopaTtopnast pabota Ne 5 «M3yuenue 0.5 bubmorexa [TOK

pPe3yIbTaTOB MOHOTHUOPHUIHOTO U

https://m.eds00.ru/863e8c60




JUTUOPUIHOTO CKPEIMBAHUS Y IPO30(HIIBI
Ha FOTOBBIX MUKPOIIpEnapaTax»

7 I'eneruka mona. HacinenoBanue npu3HAKOB, 1 bu6muoreka [IOK
CILIEIIJIEHHEBIX C II0JIOM https://m.eds00.ru/863e8c60
MN3menunBocTh. HeHacneacTBeHHas
U3MEHYHMBOCTh. JIJabopaTopHast pabota Ne 6.

)8 Nzyuenne MmonudukanmoHHOM 1 0.5 bubnmoreka [JOK
W3MEHYMUBOCTH, IOCTPOEHUE https://m.edsoo.ru/863e8efe
BapHAIIMOHHOTO psiJia U BapHAIlHOHHOM
KPUBOW»

Hacnencrennast "3MEHYMBOCTb.

29 JlaboparopHas padota Ne 7. «AHanu3 1 0.5 bubnmoreka [JOK
MyTaIui y 1po30¢ bl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTpenaparax»

30 I'eneruka yenoBeka 1 bubmorexa IOK

https://m.eds00.ru/863e8d78
PeseprubIil ypok. O6001IEHIE TIO TEME

31 «HacnencTBeHHOCTE M U3MEHYUBOCTD 1

OpPTaHU3MOBY
bubnunorexa [IOK

32 Cenekua kak Hayka H Ipouece ! https://m.eds00.ru/863e¢9214

13 MeToibl U JOCTUKEHHUS CEIEKIIMU PACTEHUIA 1 bubnunorexa [IOK
1 JKUBOTHBIX https://m.edso0o.ru/863e92 14

34 buotexHosiorus Kak oTpaciab NPOU3BOACTBA 1 bubmorexa [TOK

https://m.eds00.ru/863e¢9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KJTACC

CTHU opraHmMa 48
e€
OTHOCHUTEJILHOTO
XapaKTepay

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara
uupposeie
n/  Tema ypoka Bcer Kountpoabn = IIpakTnueck  M3Yy4YeH
oOpa3oBaTeJibHbIE
I 0 ble padoThbI e padoThbl us
pecypchbl
OBOJIONUS U Bbu6nuoreka [IOK
METO/IbI €€ 1 https://m.edso0o.ru/863¢
U3Y4YEHUS a20e
Hcropus
bu6mmoreka [IOK
pa3BUTHUSA
2 . 1 https://m.edsoo.ru/863¢
MIpeICTaBICHUM
9570
00 3BOJIIOIINHT
Bbu6nuoreka [IOK
MHuUKpO3BOTIOLHS 1 https://m.edsoo.ru/863¢
9cle
[Tonmynsiums kak
AJIeMEHTapHAs
€IMHULIA BUA U
IBOJTIOTIHH.
bu6mmoreka [IOK
Jlaboparopuast
4 a6ora No 1 1 0.5 https://m.edso0o.ru/863¢
P : 99¢6
«CpaBHeHue
BU/JIOB T10
MOP(OJIOTHIECKO
My KPUTEPHIO»
BIKYIIIUE CHJIBI
Aeiicy bubmuorexa [JOK
(a;meMeHTapHbIe
daxTops) 1 https://m.edso0o.ru/863¢
Y 9da4
ABOJIIOLIMU
EcrectBeHHbli bubmuorexa [JOK
6 otOop 1 ero 1 https://m.edso0o.ru/863¢
hopmbI 9ed0
Pe3ynbrarsl
IBOJTIOIIHH:
MIPUCTIOCOOTICHHO
CTh OPTaHU3MOB
u
BH1000pa30BaHU
Bbu6nmuoreka [IOK
e. JlaboparopHas
7 aGoTa No 2 1 0.5 https://m.edsoo.ru/863e
P ° 9fde
«Onucanue
MIPUCTIOCOOTICHHO




Hanpasnenus u

bu6mmoreka [IOK

MIPUPOJIHBIE

8 IIyTH https://m.edsoo.ru/863e
MaKpO3BOJIIOIIMI 9cle
Heobpatumocts
? ABOJTIOIINH
Uctopust xxu3amn
10 Ha 3emuie I/I
METOJBI €€
W3yYeHUS
I'umoTessr Bbu6nuoreka [IOK
11 MPOUCXOXKACHUS https://m.edso0o.ru/863¢
KU3HM Ha 3emiie aSab
PazButne xu3Hu bubmuorexa [JOK
12 Ha 3emJie 1o https://m.edsoo.ru/863e
3paM U MeproIam abbe
OcHOBHBIE 3Tarnbl
ABOJTIOIINH
PaCTHTENBHOTO U
JKUBOTHOTO
MHpa. BupryanbHblii
[IpakTnyeckas IIPAKTUKYM
13 pabora Ne 1 0.5 bubmmoreka [JOK
«3yuenne https://m.edso0o.ru/863¢
HCKOIIaeMbIX a8bc
OCTaTKOB
pacTeHuil u
JKUBOTHBIX B
KOJUTEKITASIX)
CoBpeMeHHast
cHeTeMa bu6mmoreka [IOK
14 https://m.edsoo.ru/863e
OpPraHUYECKOTO adSe
MUpa
OBOJIIOINS Bbu6nuoreka [IOK
15 YyeJoBeKa https://m.edsoo.ru/863e
(anTpororenes) ac2c
JIBYOKYIIIME CUITBI bubmmoreka [JOK
16 (dakTops) https://m.edso0o.ru/863¢
AHTPOIIOreHe3a ad44
OcHoOBHBIE
17 CTaUH
IBOJIIOIIH
YeoBeKa
Yenoseueckue bubmunorexa [JOK
18 pacel 1 https://m.edsoo.ru/863e

aea?2




ajgarTanuu
YCJIO0BCKa

19

Pe3epBHbIii ypok.
O06001IeHE 110
TEME
«Bo3HUKHOBEHHIE
U pa3BUTHE
JKU3HM Ha
3emie»

20

DKOJIOTHUA KaK
HayKa

21

Cpenst oouTanus
M DKOJIOTHYECKHE
(bakTophI

Bbubnuoreka [IOK
https://m.edsoo.ru/863e
afec

22

AOGuoTuyeckue
(hakTopHI.
JlaGopaTtopHas
paborta Ne 3.
«Mopdomnoruuec
KHE 0COOEHHOCTH
pacTeHuit u3
Ppa3HBIX MECT
OoOHUTaHHSY.
JlaGopaTopHas
paborta Ne 4.
«BnusiHue ceta
Ha POCT U
pasBuTHE
YepEHKOB
KoJIeyca»

0.5

Hudposas
nmabopaTopus

bu6mmoreka [IOK
https://m.edsoo.ru/863e
bl0e

23

buornueckue
(hakTophI

bu6mmoreka [IOK
https://m.edsoo.ru/863¢e
b348

24

DKOJIOTHYECKHE
XapaKTEPUCTHKU
MOy JISIITHH.
[IpakTuueckas
pabota Ne 2
«ITogcuér
IUIOTHOCTH

MOy JISILHU I
Pa3HBIX BUIOB
pacTeHui»

0.5

25

Coo01mecTBa
OpPraHu3MOB —
OHOIIEHO3

bu6mmoreka [IOK
https://m.edsoo.ru/863¢e
bd6a




26

DKOJIOTUYECKUE
CHUCTEMEI
(9KOCHCTEMBI)

bu6mmoreka [IOK
https://m.edsoo.ru/863¢e
bd6a

27

OcCHOBHEBIE
IIOKAa3aTeNIn
DKOCHUCTEMEL.
OKOJIOTHYECKHUE
MUPAMU/IBI.
CaoiicTBa
OKOCHUCTEM.
Cykueccus

bu6mmoreka [IOK
https://m.edsoo.ru/863¢e
b5fa

28

IIpuponusie
9KOCHUCTEMBI

29

AHTpPOIIOTr€HHbIE
9KOCHUCTEMBI

30

buocdepa —
riaodannHas
JKOCHCTEMA
3emin

Bbu6nuoreka [IOK
https://m.edsoo.ru/863e
bb5e

31

3aKOHOMEPHOCTH
CYILIECTBOBaHHUS
onocdepsl

Bbu6nmuoreka [IOK
https://m.edsoo.ru/863e
bdl6

32

YeoBeuecTBO B
ounochepe 3emn

33

CocylecTBoBaH
H€ IIPUPOALI U
YeJI0BEUECTBA

Bbu6nuoreka [IOK
https://m.edsoo.ru/863¢e
bale

34

Pe3epBHbIii ypok.
O06001IeHne
TEMBI
«CoobmiecTBa 1
9KOJIOTHYCCKHE
CHUCTEMBI»

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34
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YYEBHO-METOJNYECKOE OBECITEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

o buonorus, 11 kmacc/ bense [J[.K., bopomun II.M., Jdemmmmn I'M. u apyrue; mox
penaknuenr bemsera JI.K., Jpmmmmuma .M., AxmumonepHoe o0rmectBo «M31aTenbeTBO
«IIpocsemienue»

e bwuonorus, 10 knace/ benses J.K., Jpimmun M. u npyrue; non penakiuei bensera
J.K., Aemmmna .M., AkiinonepHoe oomiectBo «M3narensctBo «IIpocBeiiennes
METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

1.  Meronuueckoe nocobue «Peanuzanus 00pa3oBaTeIbHBIX porpamMmm
€CTECTBEHHOHAyYHOM M TEXHOJIOTMYECKOM  HAIPaBIEHHOCTH IO  OHOJIOTHH  C

UCIIOJIb30BaHUEM 000pyaoBaHus lIeHTpa « Touka poctay. B.B.bycnakos, A.B.IIsiHeeB.

2. Mertoauueckoe nocooue «I{udpoas nadopatopus PolusLab no 6uonorun»/ E.B. Ueunna

—1l-eusn. — 71c

3. Myprasun [1.P. AxtuBubie popmbl o0yuenust 6uonoruu M., [Ipocsemienune, 2007.
4. Jlepuep I'.1. buonorus Iloypounslie TecTsl u 3a1anusa M., AkBapuym, 1998

5. Xypuan «buonorus B mkozie»

6. «OTtkpbiTas 6uonorus» -CJI — auck komnannu « DU3ukoH»

7. AxumoB C.U. u ap. buosnorus B Tabnunax, cxemax, pucyHkax. YueOH0-00pa3oBaTenbHas

cepus. — M: JIuct-Hsro, 2004. — 1117c.

8. buonorus: CnpaBouynuk mkoybHUKA U cTyaeHTa/lloa pen. 3.bpema u U.Meitnke; [lep. ¢

HeM. — 3-e u3jl., crepeorturt. — M.: IIpoda, 2003, ¢.243-244.

9. bonrosa N.B. CoopHuk 3a7a4 no o01ieil 6MOIOTHUN ¢ PEeHICHUSIMU AJIs MOCTYMAIOIINX B

BY3bl. — M: OO «OHUKC 21 Bek», «Mup u odpazoanuey, 2006. — 134c.

10. bop3osa 3B, Jlaraee AM. Jlumaktudeckue maTepuayibl o Ouosnoruu: MeTtomudeckoe

nocobwue. (6-11 ki) - M: T «Cdepar, 2005. — 126¢.



11. Eroposa T.A., Kinynoa C.M. OcHoBsl 6uotexHonoruu. — M.: U1 «Axkanemus», 2004. —
122c.

12. Jlepuep I''I. O6mas 6uonorus (10-11 kmaccer): IlogroroBka k EI'D. KoHTponbHbie U

camocrositenbHbie padoTsl/ [.W.Jleprep. — M.: Dxemo, 2007. — 240c¢.

13. Mapkuna B.B. O0mas 6uonorusi: yuebnoe nocodue/ B.B.mapkuna, T.}O. Tatapenko-

Ko3muna, T.II. [TopagoBckas. — M.: JIpoda, 2008. — 135c.

14. HewaeBa I'.A., ®emopoc E.M. Oxonorus B 3kcnepumenrax: 10 — 11 kiacesr:

Meroaudeckoe nocooue. — M.: Benrana-I'pad, 2006. — 254c.
15. Hooxxenos FO.U. ®uneruueckas sBojto1us yeiaoeka. — Exkatrepunoypr, 2005. — 112c.

16. CusornazoB H.U., Aradonosa 1.b., 3axaposa E.T. OGmas 6uosorusi. bazoBslii ypoBeHb.

10 — 11 xmacc. — M.: poda, 2005. — 354c.

17. ®enopoc E.W., HeuaeBa I'.A. Dxosorus B skcnepumenTax: yueo. [locobue s yuanumxcs

10 — 11 k1. o6mieoOpazopat. Yupexaenuil. — M.: Bentana-I'pad, 2005. — 155¢.

18. Oxomorust: Cuctema 3agaHuidl UIE KOHTPOJS OO0S3aT€IBbHOTO YPOBHSA MMOATOTOBKH

BBITTYCKHUKOB cpenHei mkoibl/ ABT. B.H. Ky3unenos. — M.: Benrana-I'pad, 2004. — 76c.

19. Oxomsorus B 3kcriepumenTax: 10 — 11 kmaccer: MmeToamueckoe mocooue. — M.: BeHrana-

Tpad, 2006. — 234
LM ®POBBIE OBPA3OBATEJBHBIE PECYPCHI U PECYPCHI CETH UHTEPHET

[Tonbopka WHTEpHET-MATEPUANIOB I Y4YUTEICH OHOJIOTMH TIO Pa3HBIM OHOJIOTHYECKUM
JTVCLUIIMHAM:

http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm

DIIEKTpOHHbIE Bepcun npouspeaeHuit Y./ Jappuna:

http://charles-darvin.narod.ru/

HNudopmanus o KOIbHOM 000pyI0BAHUU:

http://www.l-micro.ru/index.php?kabinet=3

Caiir LlenTpa sK010rM4ecKOro 00y4eHus! 1 UHPOPMALIUU:

http://www.ceti.ur.ru




Enunas komtekmus iudpoBeiXx 00pa3oBaTebHBIX PECYPCOB:

http://school-collection.edu.ru

["azera «buonorusy -npunoxenue K «1 ceHTaops»:

www.bio.1september.ru

Hayunble HoBocTH OHONIOTHU:

www.bio.nature.ru

OHA0C — HEHTP JUCTaHIMOHHOTO 00pa30BaHus:

www.ed10s.ru

VYuebHble MaTepuaisl U clioBapu Ha caiite «Kupumt u Medoauiin:

www.km.ru/education




