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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
HOIX0/0B K (DOPMHUPOBAHMIO COZEp:KaHUs ydeOHoro mnpenmera «buonorus» cocraBuIn:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMS,
pe3yibTaToB O0y4eHHs U TpeOOBAHMH K YPOBHIO IOJArOTOBKU BBITYCKHUKOB, IOJIOKEHUS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUs O criennpuke OUOJIOrHH,
e 3HAYCHWU B TMO3HAHMU >KUBOH MPHUPOIBI M OOECIEUYCHHM CYIIECTBOBAHMS YEIOBEYECKOTO
obmectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSIM, OIPEAEICHbl OCHOBHbIE (DYHKLIUU MPOrpaMMBbl
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHUSI M PA3BUTHS OOYyYarOIIMXCS CpeAcTBaMH ydeOHoro mpenmera «buomorusy,
onpenenser 00sA3aTeIbHOE MPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpy, paclpelielieHue I0
paszienaM M TeMaM, PEKOMEHAYEeMYIO MOCJIEI0BAaTEIbHOCTh M3Y4YEHHUS y4yeOHOro marepuana ¢
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIIMXCS.

B nmporpamme no OHOJOrMM TakKe YUYMTHIBAIOTCS TpPeOOBaHMS K IUIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJMETHBIM M MPEIMETHBIM pe3yibTraTaM oOydeHus B (HOpMUPOBAHHH
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOHN AeATeNbHOCTH/y4eOHBIX JeHCTBUI 00yyaromuxcs 1mno
OCBOEHUIO COJIEpP>KaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peain30BaH MPHUHIIUI
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYemMy B HEH MPOCMAaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAlMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
OpeACTaBIeHUH O 370pOBOM o0O0pa3e KM3HM U OCpeXHbIM OTHOILIEHHEM K OKpyXarolei
npuponHoii cpene. IlosTomy Hapsimy ¢ u3ydeHHEeM OOMIEOMOIOTHYECKUX TEOPHH, a TakKKe
3HAHUH O CTPOCHUU )KUBBIX CUCTEM Pa3HOI'0 PAHTra U CYIIHOCTH OCHOBHBIX IPOTEKAIOIINUX B HUX
IPOIIECCOB B TIPOTpaMMe 1O OHMOJIOTWH YyJEIEHO BHHMAaHHE HCIOJIB30BAHUIO MOYYEHHBIX
3HAaHUH B MOBCEAHEBHOM JKU3HU Ul PeLICHUs MPUKIAHBIX 3a/1a4, B TOM YUCIIe: MPOPUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHMS PKOJOTMUYECKH L€IecO00pa3HOro MOBEACHUS B OKpY)KarolLled MpUpoAHOH cpene,
aHalM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHPHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMs K NPUKIAJHOM HAMpPaBIEHHOCTH Y4eOHOTO
npeamera «BbHONOTHSY MPOIUKTOBAHO HEOOXOIUMOCTBIO 0OeCTieueH s YCIOBUN /ISl PEIICHHS
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYeCKOro o0pa3oBaHus, KOTOpas NpeArnoiaraer
dopmupoBaHHEe y O0YYarOIUXCsS CIIOCOOHOCTH aaNnTHPOBAThCS K W3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHMMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT (opMupoBaHUe Yy OOydarOIIMXCSl MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmpsieT ¥ 0000IIaeT 3HaHHUSI O KUBOW MPUPOJE, €€ OTIMIUTEIBHBIX MPHU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3MaET YCIOBHMSA JJIs: TO3HAHUS 3aKOHOB KMBOM MPUPOBI,
¢dopMupoBaHus (YHKIIMOHAIBLHOW TIPaMOTHOCTH, HABBIKOB 37J0pOBOr0 M Oe30macHOro odpasa
KHU3HH, 9KOJIOTUUYECKOTO MBIIIUIEHUS, [IEGHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bombmoe 3HaueHWe OWOJIOTHS HMMEET TaKKe Ui pPEIIeHHWs BOCHUTATENBHBIX U
pa3BUBAIOIIMX 33]a4 CPEIHEro oouero o0pa3oBaHus, couuannzanuu odyyatomuxcs. M3ydyenue
ononoruu oOecrieunBaeT YCIIOBHSA TSt dbopmupoBaHUs WUHTEJUIEKTYaIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJBTYpBhl, CIOCOOCTBYET
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MHTETpaluy OMOJIOTHUECKUX 3HAHUH C MPEICTaBICHUSAMH M3 JIPYTUX YYEOHBIX NPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUHU U reorpaduu. HazBaHHbIE MON0KEHNUS O NTpeIHA3HAYCHUH Y4eOHOTO
npeamera «bUONOTHS» COCTaBHIM OCHOBY JUIS OMNpENeNeHHs MOJIXOAOB K OTOOpy u
CTPYKTYPHUPOBAHUIO €T0 COJIEPKaHMs, IPEACTABICHHOr0 B IIPOrpaMMe 0 OUOJIOIHH.

OT160p conepxkanust yueOHoOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
HO3MLHUH KyJIBTYpOCOOOPA3HOro MOAX0/Ja, B COOTBETCTBUU C KOTOPBIM OOYYaroIUecs JOJIKHbI
OCBOHUTH 3HAHMS M YMEHHs, 3HAUUMbIE i1 (popMUpoBaHUs OOIIEH KYIbTYpHI, ONpEACISIOImne
a/IeKBaTHOE IIOBEJCHUE 4YEJIOBEKa B OKpYXKaIOLeW NpUpOAHOM cpene, BOCTpeOOBaHHbBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cHUCTEMe 3HAHUU
3aHUMAIOT 3JEMEHTBl COJIEp)KaHUs, KOTOpble CIIy>)KaT OCHOBOM i (OPMHPOBAHUSA
IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3AMK OHOIOIHYECKOr0 00pa30BaHMsL.

CrpyKkTypupoBaHHE COJepKaHus y4eOHOro MaTepuasia B TPOrpaMMe IO OHOJIOTUH
OCYILECTBJICHO C Y4ETOM IPUOPUTETHOTO 3HAUEHUS 3HAHUHA 00 OTIMYUTENIBHBIX OCOOEHHOCTSX
JKUBOU TNPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIOLMU. B COOTBETCTBUM € 3THUM B
CTpYKType yueOHoro npenmera «buosiorus» BbIIENEHBI CIENYIOIUE COJIepKaTeIbHbIC JITUHUU:
«buonorus xak Hayka. MeTosbl Hay4HOro no3HaHus», «KiieTka kak Onosioruyeckas CUCTEMay,
«OpranusMm Kak Ouosnoruyeckas cuctema», «CucremMa U MHOroo0pasue OpraHu4eckoro MHpay,
«OBOJIIOLINS )KUBOM MPUPOAB», «DKOCUCTEMBI U IIPUCYIIUE UM 3aKOHOMEPHOCTH.

Ilens u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM ypOBHE — OBJIAJICHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpraHU3allMi JKHBBIX CHUCTEM
pasHOro paHra u npuoOpeTeHre YMEHH HCII0JIb30BaTh 3TU 3HAHUS Ui TPaMOTHBIX JIeHCTBUI B
OTHOIIEHUH 00BEKTOB )KUBOH MPHUPOJIBI U PEIICHUS Pa3IMYHBIX KHU3HEHHBIX MPOOIEM.

JocTiwkenne Lenu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypoOBHE
o0ecrnieunBaeTcs PeIICHUEM CIEAYIOIUX 3a1au:

OCBOCHHME OOYYaAIOIIMMUCA CUCTEMbl 3HAaHUH O OWOJOTMYECKUX TEOpHUSIX, YUCHMSIX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, NMpPaBUIIaX, CIY)KaIllMX OCHOBOH uisi (hOPMHpPOBAHHUS
IIPEJICTaBICHUA O €CTECTBEHHO-HAYYHON KapTUHE MHpa, O METOAAaX HAY4YHOIO II03HAHUS,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSIX MMBBIX CHCTEM Pa3HOIO YPOBHSI OpraHHU3aluiy,
BBIJIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTHH;

dopMupoBaHHEe Yy OOyYaromMXCsl IO3HABATEIbHBIX, MHTEIUIEKTYalIbHBIX W TBOPUECKHUX
CHOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O IyTSIX pa3BUTHUS B OMOJIOTMM HAayYHBIX B3IVIAJIOB,
ueH 1 MOIX00B K U3YYEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE Y oOydvaromuxcs oOImeld KyJabTypbl, (YHKIHMOHAIbHON TI'pPaMOTHOCTH,
pa3BUTHE YMEHUI OOBSACHATH U OLIEHUBATH SBJICHUS OKPYKAIOLIEro MUpa *KHUBOW MPUPOJBI HA
OCHOBAHMU 3HAHHWH U OMBITA, OJYYEHHBIX IPU U3yYEHUH OMOJIOTUH;

dopMupoBaHHe Yy OOyYarOIIMXCS YMEHMH WLIIOCTPUPOBATh 3HAYEHHE OMOJIOIMYECKHUX
3HAHUM B TPAKTUYECKOW JAESATEIBbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTUA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOH MpPHUPOJIHI,
HE00XO0IUMOCTH OEpeKHOr0 OTHOIIEHUS K HEH, COOMI0OEHHUS STUUECKUX HOPM NP MPOBEICHUU
OMOJIOTMYECKUX MCCIIEJOBAHUM;

OCO3HAaHHE LEHHOCTH OMOJOTMYECKMX 3HAHWW JUIsl TOBBIMICHUS] YPOBHSI 3KOJOTHYECKON
KYJIBTYpPBI, U1l POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

pUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUH B IMOBCEIHEBHOM >XU3HU JJIS OLEHKHU
MOCJEICTBUM CBOEH JEATENIbHOCTH IO OTHOIIEHUIO K OKpY)KaIoLled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHNE Mep TPODHIIaKTHKH 3a00I€BaHU.



B cucrteme cpennero obmiero oopasoBanus «buonorusy, nsydaemast Ha 6a30BOM ypOBHeE,
SIBIIICTCSL O0S3aTEIBHBIM YYE€OHBIM TPEIMETOM, BXOISIIAM B COCTaB IPEIMETHOW 001acTh
((ECTCCTBGHHO-HaqubIG MpEaAMCETBD?.

Jlist 3ydeHust OMoJioruy Ha 0a30BOM YPOBHE CPEIHEro OOIIero 0Opa3oBaHUs OTBOIUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Henenio).

COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U TPYTHMH
€CTECTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CcTeTHKOMl u mpaBoMm. Ponbp Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HaYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HaAYK.

MeTopl TO3HAHUS KUBOM PUPOIbI (HAOIIOJeHIE, SIKCIIEPUMEHT, ONTUCaHUEe, U3MEPEHHE,
KJaccu(uKanus, MOICITMPOBAHNE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. apBun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/IbI TO3HAHUS KUBON MPUPOIBD.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHuE pa3iMYHBIX METOJOB MNpPH HU3YYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owojoruu. OTIuYHMe >KUBBIX
CUCTEM OT HEOPTaHWYECKOW MPUPO/IBIL.

CpoiicTBa OuwocucteM © HWX pasHooOpasue. YPOBHU OpraHu3alud OWOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHIOBOM,
9KOCUCTEMHBIH (0MOTe01IeHOTHYECKUI), ONOCHEPHBII.

JleMoHCTpanum:

Tabmuupl 1 cxembl: «OCHOBHBIE TPU3HAKK IKU3HU», «YPOBHH OpraHU3AIMH KUBOUH
MIPUPOJIBI».

O6opynoBanue: moaenb Mmosnekynbl JTHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpOJ3JIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIUM BOJBI M MHUHEPAIbHBIX BeEIIECTB B KieTke. [logaepkaHne OCMOTHYECKOTO
Oananca.

benku. CocraB u cTpoeHHe 0€IKOB. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHUMbI€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYJIbI (TIEpBUYHAsS, BTOPHYHAs, TPETUYHAS M UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonoruueckre GpyHKINNU OEIKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas crnenuduuHocth. Kodepmentsl. Buramunbl. OTinuust  (QepMEHTOB  OT
HEOPraHMYECKUX KaTaJIu3aToOpPOB.

VYrneBoabl: MOHOCaXapH bl (TJII0KO3a, pubo3a u 1e30KcHpub03a), nucaxapuibl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.



Jlunuasl:  TpUraMuepunasl, Qochonununel, crepouabl. [uapodpmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkiuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U JUMHAOB Kak
HCTOYHUKOB YHEPIUM.

Hyxneunoseie kuciotel: JIHK u PHK. HykneoTuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCJIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne m ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

[Muronoruss — Hayka o kiuerke. Kilerounas teopus — npUMep B3aUMOJCHCTBUS UACH U
(bakTOB B HAYYHOM MO3HAHUH. METO/Ibl U3yUCHHUSI KIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosiekyibl JJHK kak renernueckuii ammapar, cCucTeMa CHHTE3a Oeka.

Tumbl KIETOK: JyKapHOTHYECKass © mpokapuoTuyeckas. OCOOCHHOCTH CTpPOCHHUs
MIPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIUH.
[Tna3maTtudeckas MeMOpaHa, e€ cBoiicTBa M (QyHkmuu. [luTomnmazmMa u €€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, mu3zocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IacTuiabl. IIpoucxoxaeHne MUTOXOHAPUA U IJIACTHI.
Buner mnactun. HememOpaHHbIle OpraHOUABI KJIETKU: PUOOCOMBI, KIIETOUHBIH LIEHTP, IEHTPUOIIH,
pecHUYKH, KryTUKU. OyHKIMK OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — perynsaTopHslif eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdemMoHcTpaumMu:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IIneiinen, P. Bupxos, . Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKUX 3JEMEHTOB B HEXHMBOM MPHUPOAEY,
«PacrnpenesieHre XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuer u cxembl: «llepuoguyeckas Tabmua XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTes Oenkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexynsl AT®», «CTpoeHne 3yKapuoOTHYECKON
KIeTkn», «CTpoeHue XKHUBOTHON KieTku», «CTpoeHue pacTUTEIbHOW KieTkn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMnuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HaOIIOJECHUH,
MU3MEpPEHH, YKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENBHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
MpUMepe aMHIIa3bl MM KaTanas3bl)y.

JlaGopatopHast padota Ne 2. «M3yueHue CTpOEHUS KIETOK PACTCHHM, >KUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMUCAHHE.

Tema 4. /KuzHeneaTeJIbHOCTDH KJIETKH.

OOMeH BemiecTB, WIH MeTa0ONu3M. ACCUMWIAINMS (IIaCTHYECKUd OOMEH) U
JUCCUMUIIALINSA (PHEpreTuyecKuii 0OMeH) — IBe CTOPOHBI €IMHOT0 Ipolecca Metabonusma. Poib
3aKOHOB COXPAHEHU BELIECTB U SHEPIrUHU B TOHUMAaHUH MeTa0O0Iu3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BELIECTB U IIPEBPALICHUH SHEPTUU B KIIETKE.



@®otocunTe3. CBeroBas u TeMmHOBass ¢a3bl ¢orocunTe3a. Peakiuu ¢orocuHTesa.
D¢ dexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHHUE (POTOCUHTE3a IS KU3HU Ha 3emiie. Briusaue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XEeMOCHHTE3UpYIoIIue OakTepuu. 3HAUeHHE XEMOCHHTe3a JUIsl KU3HU Ha
3emie.

OHepretuyeckuii oOMeH B  KieTke. PaciierieHne  BEIIECTB,  BBIACICHHE U
AaKKyMYJIMPOBAaHHUE SHEPTUH B KJIETKE. JTambl dHEpreTuueckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucmopomnHoe okucieHwe, WIM KJIeTOYHOe JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakiun marpuuyHoro cuHTe3a. [enermueckas wuHpopmamus u JHK. Peamuzamus
TeHEeTHYeCKO MH(popMalMu B KieTke. ['eHeTHUecKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
MatpuuHblii cuate3 PHK. Tpancisaius — 6uocunTe3 Oenka. Dramnbl TpaHcaanun. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Heknerounsie ¢opMbl ku3HM — BHpYChl. Mcropuss oTkpeiTus BupycoB (/1. U.
WBanoBckuii). OCOOEHHOCTH CTPOSHUS U KU3HEHHOTO IUKJIAa BUPYCOB. bakrepuodaru. bonesnu
pacTeHUl, )KUBOTHBIX U YEJIOBEKa, BbI3bIBa€MbIe BUpYycaMu. Bupyc uMMyHOAepUIINTAa YeTOBEKA

(BUY) - Bo30ymutens CIIMJla. OOpaTHas TpaHCKPUNIMS, peBEpTa’a M HWHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHHIA.
JdemMoHcTpaumMu:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer  w cxembl:  «Tumbel  muTaHusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTrueckuii 0oOMen», «Xmnopormnacty, «Dotocunres», «Ctpoenue [JHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«baktepuodarny, «Ctpoenne u xu3HeHHbIH 1wk Bupyca CIIM/{a, Oaxtepuodaray,
«Pemmukanus JJTHK».

Ob6opynoBanue: monenu-anmuukanuu «Y apoenue JJHK u tpanckpunmmsy, «buocunres
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema S. PazMHoOKeHM e M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounsli 1uki, WM XU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHtepdasze. Permmukanus — peaknus matpuunoro cunteza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuOTHUIl. JMIIOMIHBIA W TalIOWAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Cramum mwurosa. [lpouecchl, mpoucxonsiyve Ha pa3HBIX
CcTausgIX MUTO3a. Bromorndeckuii CMBICII MHTO3a.

[Tporpammupyemasi Tubesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHW3MoOB: Oecrosioe U MoyioBoe. Buapl  Oecnonoro
pPasMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHuE,
BETE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLUU.

[TonoBo€ pa3MHOKEHUE, €TO0 OTIINYUS OT OECIIONOrO.

Meiios. Craguu meiosza. Ilpomeccsl, nmpoucxonsmie Ha cragusx meiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonaornyecknii cMbICI U 3HaYEHUE MENH03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE Kene3bl:
CEMEHHHUKHU U SMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — ramMeT (CrepMaTo3ouf,
AWIEKIeTka) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTPOCHHs —SAHIEKIETOK H
criepmaro3onoB. OmnogorBopenue. [laprenorenes.



NuauBuayanbHoe pa3BUTHE (OHTOTeHE3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX MKUBOTHBIX: JIPOOJIEHHE, TacTpyJsaius,
opranorenes. IloctamMOpuonanbHOe pa3BuTHE. THIIBI TOCTIMOPHUOHATIHLHOTO Pa3BUTHS: TPSIMOE,
HenpsiMoe (IMYuHO4YHOe). BiusHue cpelnbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zBute pacteHuil. OHTOreHe3 HBETKOBOIO PACTEHHUs: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuupl u cxembl: «@OpPMBI pa3MHOKEHHSI OPTaHU3MOBY, «/[BOIHOE OMIIOIOTBOpEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHUE pacTeHUi», «JleieHne KIeTKu
Oaxrtepuii», «CTpoeHue MOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KIETOUHBINA UK,
«Permmukanus JJHK», «Murtosy», «Meiosy, «lIpsimoe u HenpsiMoe pa3BUTHE», «l'ameToreHes y
MJIEKONUTAOIIUX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MuKpornpenaparsl «CriepMaTo30UIbl MIEKOMUTAIOIIETOY,
«litnexnerka Miexonurawooero», «KapuokuHe3 B KiIe€TKax KOpellKa JyKa», MarHUTHas
Mo ieb-anmukanus «/lenenue knetkny», moaens JJHK, Mogens meTadaznoit XpoMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHYMKA KOPEIKa JIyKa Ha
FOTOBBIX MUKpOIIpenapaTax».

Jlaboparopnas pabota Ne 4. «l3yueHue CTpPOEHHUS TMOJOBBIX KIETOK HA TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HaciiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. Mcropuss pa3BuThs TreHETHMKH. Pojib OHUTOIOrMM U
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKi1ag poccuicKUX U 3apyO0eKHBIX YUEHBIX B pa3BUTHE
TeHeTUKU. MeToabl TeHEeTHKH (THMOPUIONOTMYECKH, LHUTOTCHETUYECKUH, MOJEKYIISPHO-
reHetuyeckuii). OCHOBHbIE TeHETUUYECKUE MOHATHS. ['eHeTndeckasi CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTU  HAcJEeAOBaHWS  INPU3HAKOB, ycTaHoOBIeHHble [.  MeHaenem.
MonorudpuaHoe cKkpelrBaime. 3aKoH eMHO-00pa3usi THOpUI0B IiepBOro nokosjeHus. [IpaBuio
JOMMHHMPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpuiHoe  CKpelMBaHuWEe. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAaHUS  MPHU3HAKOB.
[{uToreHeTnyecknue OCHOBBI JUTMOPHAHOTO CKpEIIMBaHMS. AHAIU3MPYIOLEe CKpEIIUBAHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAaHU ISl ONPE/IeTIeHNs] TEHOTUIIA OCOOH.

CuenneHHoe HaciefoBaHue npusHakoB. PaGora T. Moprana mno cremieHHOMY
HacJIeJOBaHMIO reHoB. Hapyiienue cuensieHys FTeHoB B pe3yJIbTaTe KPOCCUHIOBEpPA.

XpOoMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHUecKne KapThl.

I'enernka nona. XpoMOCOMHOE OIpPENEICHUE 10Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble W TeTeporamMeTHble OpraHu3Mbl. HacienoBaHue NpPHU3HAKOB, CLEMJIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAs U HacleAcTBeHHast. Poib cpesbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
BaprannonHbli psg u BapuanvoHHas kpuas. Hopma peakiuum npusnaka. KonuyecTBeHHbIE 1
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOJU(PHUKAIIMOHHON HU3MEHYHBOCTH.

HacnencTBenHnas, iy reHoTunuyeckas, "3MeH4MBocTh. KoMOMHATHBHAST M3MEHYUBOCTb.
Meiio3 u moNIOBOM TmpollecC — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTU. MyTalMoHHAs
u3MeHYuBOCTh. Kitaccudukanus myranuil: reHHble, XpOMOCOMHbIE, T'€HOMHBIe. YacroTa u



NPUYMHBI MyTalii. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOMN
n3meHurBocty H. M. BaBunosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYHBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
TeHEAIOTUYECKUH, OJIM3HENOBBIN, IUTOTCHETHYECKUN, OHOXUMHUYECKHH, MOJEKYISIPHO-
reHetudeckuid. COBpEeMEHHOE OIpeAeNICHUE TE€HOTHUIIA: ITOJHONCHOMHOE CEKBEHHPOBAHME,
TeHOTUIUpPOBaHUE, B TOM uyucie ¢ nomoinbto [I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YyelloBeKa: TreHHble Oosie3HH, OO0JIe3HM C  HAcleACTBEHHOW IPeapacrnooKEHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThdeckue ¥ TeHepaTHBHbIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpuHUIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, TPOMUIAKTUKUA U JICUEHUS T€HETHUYECKUX
Oone3Hel. MeauKO-reHETUUECKOE KOHCYJIbTUPOBAHUE. 3HAUEHHWE MEIULIMHCKOM TE€HETUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckuii, H. Y. BaBuios.

Tabmuipl 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHUYECKas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «lluTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHSI,
«Mero3y, «B3anmMoneicTBrie ajielIbHbIX T'€HOBY, «[ €eHeTHnYecKrue KapThl pACTEHUM, JKUBOTHBIX
u 4denoBekay, «l'eHeTuka nona», «3aKOHOMEPHOCTHU HACIEAOBAHMS, CLEIUIEHHOIO C IOJOMY,
«KapuoTunsl dYenoBeka W IKHBOTHBIX», «Buael wu3MeHuMmBOCTHY», «MoaupuKanmumoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-axropay, «['eHeTnka rpymnm KpoBu», «MyTalnnoHHas
U3MEHYHBOCThY.

Ob6opynoBanue: Monenu-anmiukanun «MoHoruOpuaHoe ckpemuBanue», «HemonHoe
JOMHHHpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpecT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu GopMbl KPBUIEEB U OKPACKU Tela), repdbapuit
«I"opox moCceBHOW».

JlaGopaTopHble H NpaKTH4YeCKHe PadoThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yyeHne mMonuduKkanMOHHON U3MEHUYNBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «Anamu3 wmyranuil y Jpo3oduibl Ha TOTOBBIX
MUKpOIpenaparax.

[TpakTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKay.

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

CenekIusi Kak Hayka U Ipoliecc. 3apokJIeHUe celeKuuu u aoMectukanus. Ydenue H. U.
BaBunoBa 0 mEHTpax MNPOUCXOXKICHUS W MHOro00pa3us KyIbTYpHBIX pacTeHui. LleHTpbl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITAaMM.

CoBpeMeHHbIE METOJbI CeIeKIIMU. MacCoBBIii U WHIAMBUAYAIbHBIA OTOOPHI B CENEKLIUU
pacteHuii U KUBOTHBIX. O1ieHKa dKcTephepa. bIM3KkopoICTBEHHOE CKpelMBaHUEe — WHOPHIMHT.
Yucras nuHusa. CkpemmuBaHMe 4YHUCTBHIX JMHUK. ['erepo3uc, wim TruUOpUIHAS —CHIIA.
HeponcrtBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuau3amus U e€ yCIEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YeHUE MOIUIUIOWJI0B. JIOCTHIKEHUS CENEKLIMH PACTeHHI,
KUBOTHBIX 1 MUKPOOPTAaHHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs HWHXKEHEpUs. ITalbl CO3JaHUs
pexomOuHanTHOM JIHK u Tpancrenneix opranusmoB. Knerounas umxenepus. Knetounsie
KyIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKONPOAYKTHBHBIX
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CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHUecKHe mpobdiembl. MO —
FeHETUYECKU MOIU(ULIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. 1iBaHoB.

Tabmumel U cxembl: kKapta «LIeHTpBI TPOMCXOXKIEHUS W MHOTOOOpa3usi KyJbTYpPHBIX
pacteHui», «llopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounsle KylIbTypbl U KIOHUpOBaHUE», «KOHCTpyHpOBaHHE U TMEPEHOC
TE€HOB, XPOMOCOM.

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SICTBCHHBIE PACTCHUS.

JlaGopaTopHble U IpaKkTH4YecKne padoThbi:

Oxckypcusi «OCHOBHBIE METOJIbI U JIOCTHUXKEHUS CEJICKIMU PACTEHUM U >KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X035IUCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KJIIACC

Tema 1. DBosrronMOHHAs OHOJIOTHS.

[TpeanocslIKu BO3HUKHOBEHUS HBOJIOLMOHHOM TEOPUM. ODBOIIOLMOHHAs Teopus U eé
MeCTO B OHojoruu. BiysHue 3BOJIIOLIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHU U JPYTUX HAYK.

CupgerenbcTBa HBOJIOLMM. [lameoHTOIOrMUYECKUE: IOCIEA0BATEIbHOCTh OSIBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOHN JIETOIUCH, TIepexoaHbie (opmbl. broreorpaduueckue: cxoacTBO
U paznuuue GayH u Gpop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M Pa3IM4yUs dMOPHUOHOB PA3HBIX BHIOB ITO3BOHOYHBIX.
CpaBHMTEIbHO-aHATOMUYECKHE: T'OMOJIOTUYHBIE, AHAJOTUYHbIC, PYIUMEHTApHbIE OpIaHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXAHM3MOB HAcCJEIACTBEHHOCTH U
OCHOBHBIX METa0OJIUYECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBHHU3MA.
JIBIOKylMe CHJIbl  3BOJIIOLMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNesN€HHas HW3MEHYMBOCTb, OOpbOa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Bonmonuu (CTI) u e€ ocCHOBHBIE TIOJIOKEHUS.

Muxkposontonus. [Tomynsanus kak equHUIA BUIA U 3BOTIOLUH.

JIBuoxkymiue cuiibl ((akTopbl) 3BOJIOLUUU BHUJOB B mpupoje. MyTanuoHHbIN mpolecc u
KOMOMHATUBHAs HM3MEHUYMBOCTh. [lomynsuuoHHble BOJHBI U JApeid renoB. M3zomsauus u
MUTpaIus.

EcrectBenHblif oTO00p — Hampabmstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
otbopa.

[TprcnocoOaeHHOCTh OPraHM3MOB KakK pe3ysbTaT 3Boitonuu. Ilpumepsl npucnocoOiaeHnit
y opranuzmoB. ApoMop(h03bl U HIN0-aJaNTalNH.

Bun wu BumooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpauyeckoe, 3K0JI0rHuecKoe.

MakponsBomtorus. PopMbl 3BONIOLUH: (puieTHdYecKas, AWBEPreHTHAs, KOHBEpPIreHTHasd,
napasuienpHas. HeoOpaTuMocCTh 3BOMIOIHH.

ITpoucxoxaeHue  OT  HeCNEUMAIM3UPOBaHHBIX  mpeakoB.  [Iporpeccupyromas
crienann3amnus. AJIanTUBHAS paIdalus.
JleMoHCTpanum:



IToprpetsr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkkens, @. Mromep, A. H. CeBepios.

Tabmuubl u cxembl: «Pa3BuThHe OpraHm4eckoro wmmupa Ha 3emie», «3apOoabIiu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpasue copToB pacTteHuii», «MHOroodpasue mopoj
JKUBOTHBIX», «[Tomynsum», «MyTanuoHHas U3MEHUYMBOCTBY, «ApoMOp(O3bD»,
«Mnunoanantanun», «OO0mas aereHepanus», «JIBwxkymue cuibl 3Bomtonuny, «Kapra-cxema
mapuipyra nyremectBus Y. apeuna», «bopwba 3a cymiectBoBanue», «lIpucrnoco0n1eHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPACKU, HAOOP IUIOJ0B U
ceMstH, KoJuteKuus «lIpumepsl 3aIIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MoJielb «OCHOBHBIE
HAIpPaBIICHUS IBOIIOLUNY, 00bEMHAS MoJieNb «CTpOEHUE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

Buoreorpaduyeckas kapra wmwupa, KoOmieKius «@DPOpMBI COXPAaHHOCTH HCKOMAeMbIX
JKUBOTHBIX U PACTEHMI», Mozenp anmunkauusa «llepekpéct xpoMocom», BIaXHBIE Mpenaparsbl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKM», MHUKporpenapar «/Ipozodumnay (HOpMa,
MyTaluu (OPMBI KPbUIbEB U OKPACKH TEJa).

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHnas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOIOTUYECKOMY KPUTEPUIOY.

Jlaboparopuass pabora Ne 2. «OmnmcaHue TPUCIIOCOOJICHHOCTH OpraHm3dMa © ¢
OTHOCHUTEJIBHOTO XapaKTepay.

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

JloHayuyHble MpEACTABICHUS O 3apOXKACHUU XKU3HU. HaydHble runoTe3sl BOSHUKHOBEHMS
JKU3HM Ha 3emuie: aOMOreHe3 M MaHclepMmus. XuMudeckass 3BOJIOLUSA. AOHMOTEHHBIM CHUHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKICHUE
XUMUYECKON 3BoJron. HavanbHble sTansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP U BO3HUKHOBEHHUE MPOTOKIJIETKU. [IepBble KIETKU U HX
sBOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Pa3Butne >xu3Hu Ha 3emse 1o 3paM U nepuoaaMm. Karapxeil. Apxeiickag u
npotepo3oiickast 9pel. [lanmeos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUMA, OpPJTOBUKCKHUH,
CUJIYPUNCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHA.

Me3so30iickas 3pa 1 €€ Iepruoabl: TPHACOBBIN, FOPCKUHI, MEIIOBOM.

KaiiHo30iiCcKas 3pa U €€ Mepro/bl: aJIe0r€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M IeoJIoTHYecKuX IpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLHMU
pPACTUTENBHOTO M XMBOTHOIO MHpa. ApomMopdo3bl y pacTeHH U >XKUBOTHBIX. [losiBneHwue,
paciBeT U BHIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

CucremMa OpraHM4ecKoOro Mupa Kak OTpa)K€HUE HBOJIOLHUUA. OCHOBHBIE CUCTEMATHUYECKUE
TPyl OPTaHU3MOB.

OBonronusl 4elnoBeKka. AHTpPONOJOrMsS Kak Hayka. Pa3BuTue mIpencTaBlIeHMH O
IIPOUCXOXKICHNUHN YesloBeKa. MeTo bl 3yueHus: aHTpororene3a. CxoAcTBa U pa3indusl 4eJoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBuwxymue cuibl  ((paxkTopel) aHTpomoreHesa. HacnencTBeHHass W3MEHUMBOCTH U
ecTecTBEeHHBIH 0TOOp. OOIIeCTBEHHBIN 00pa3 *KU3HU, U3TOTOBJICHUE OPYIUi TPYyla, MBILIICHHE,
peub.

OcHOBHBIE CTaguU M BETBHU HBOJIIOLMN YEJIOBEKA: ABCTPAIONMUTEKH, YEIOBEK yMEIbIH,
Yenosek npsaMmoxonsmunid, YenoBek HeaHaepranbckui, Yenoek pasymubii.  Haxonkwm
HCKOIIaeMBIX OCTAaTKOB, BpPeMs CYILECTBOBaHUS, 00JacTh pacHpoCTpaHeHusi, 00BEM TOJIOBHOIO
Mo3ra, 00pa3 KU3HH, OPYIHSI.
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Yenoseueckue pacbl. OCHOBHBIE OOJIBLIME pachl: eBpoONeouaHas (eBpaszuiickasi), HEerpo-
aBcTpajionsiHas  (dPKBaTOpuaibHAas), MOHTOJOWUIHAs  (a3MaTCKO-aMepHKaHcKas).  YUepTsl
OpUCIIOCOOJICHHOCTH TPEACTABUTENCH UEeNOBEYECKUX pac K YCIOBHAM CYIIECTBOBAHHS.
EnuncTBOo uenoBeveckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[Toptpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmune! u cxembl: «Bo3nukHoBeHNe COMHEYHON CHCTeMbI», «Pa3BUTHE OPraHUYECKOTO
mupay», «PacturenbHas kinerka», <«KuBoTHas kineTka», «lIpokapuornueckass KieTkay,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YyelloBeKa M 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBbIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeloBeKay», «JlpeBHenmme moam», «/peBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HUeIoBeuecKne pacol».

Oo6opynoBanue: wmynsiku —«lIpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKUA WIK M300pakeHHUs KaMEHHBIX OpyIuil
MEePBOOBITHOTO YeIOBeKa (KaMHU-YOIIEPHI, pyOnia, ckpebdia), TeoXpoHOJIOrHIecKasi TaduIa,
KoJuieKIUs «@OpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTiueckast padota Ne 1. «M3ydyeHre MCKONMAEMbIX OCTATKOB PACTCHHUM U )KMBOTHBIX B
KOJUTCKITUSX ).

DKCcKypcusi «IBOJIOIUS OpraHudeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIM WM
KpaeBeIUECKUI My3€il).

Tema 3. Oprann3msl 4 OKPY:KAKOIIASA cpeaa.

Okojorusi Kak Hayka. 3ajadyd M pas3fesibl dKOJIOrMH. MeToAbl 3KOJIOrH4eCKHX
UCCIIEI0BAHUI. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOuTaHusi  OpPraHU3MOB:  BOAHAs,  HA3€MHO-BO3AYIIHAs,  IOYBEHHAas,
BHYTPHUOPraHU3MEHHAsI.

Oxkonorudeckue ¢akropbl. Knaccudukarus skonormueckux (akTopoB: abHOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOJIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AOuoTtuyeckue  (akToOpbl:  CBET, TeMIepaTrypa, BIAKHOCTb.  DOTONEPUOIU3M.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTHUYECKUX (akTOpoB. bruojgoruveckre puTMbl.

buotnueckue  ¢daktopel. Bumabl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYpPEHIIHS,
XUIIHUYECTBO, CUMOMO3 1 ero ¢opmel. [lapazutusM, koomeparus, MyTyainu3M, KOMMEHCATIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHcalU3M, HeUTpaau3M. 3HaueHue OUOTHYECKUX
B3aMMOJICHCTBHIL JIJIsl CYIIECTBOBAHUSI OPTaHU3MOB B MMPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA monyasanud. OCHOBHBIE TOKa3aTeNy TOMYJISAIHH:
YUCJIIEHHOCTh, IUIOTHOCTh, POXKAA€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpauus. JuHamuka
YUCJICHHOCTH TOMYJIAIMH U €€ PETYIISIH.

JleMoHCTpanum:

[Toptpetsr: A. I'ymGoabaT, K. @. Pynbe, O. ['ekkens.

Tabmuie! u cxeMmsl: kaprta «[Ipupogaasie 3006 3emiu», «Cpensl 00UTaHUsS OPTaHU3MOBY,
«Dotonepuoausmy», «llomymsiuun», «3aKOHOMEPHOCTH POCTAa YHCIEHHOCTU MOMYJISIIUU
uHpy30pun-Tyhenbkny», «llumeBbie memm».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckre 0COOEHHOCTH PACTEHUI U3 Pa3HBIX MECT
oOuTaHUS Y.

JlaboparopHas pabota Ne 4. «BrnusiHUe cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTuueckas padota Ne 2. «IloacU€T MIOTHOCTH MOMYJISAIMA PAa3HBIX BUOB PACTCHUIN.

Tema 4. CooO1ecTBa H IKOJIOTHYECKHE CHCTEMBbI.
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CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHIOBaf,
MPOCTpPaHCTBEHHAs, Tpoduueckas (rnumeBas). Buapl-qomuHaHThl. CBsI3M B OMOIIEHO3E.

Dkonoruyeckne cuctembl (dKocuctemsl). [loHsTHe 00 sKOcHCTEME UM OHOTEOIeHO3E.
OyHKIMOHANbHBIE KOMIIOHEHTbl HKOCHUCTEMBI: IPOAYLIEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemecTB M NMOTOK SHEprud B dKocucteme. Tpoduyeckue (HHILEBBIE) YPOBHH
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKIMS. DKOJIOTUYECKHE NHPAMHIBL: TPOIYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
9KOCHCTEM: YCTOHUMBOCTb, CaMOperysanus, pazpurue. Cykueccus.

[TpuponHbie 3KOCHCTEMBL. OJKOCHCTEMBI 03€p M peK. OJKOCHCTEMa XBOWHOIO WIH
HIMPOKOJIMCTBEHHOTO JIeCa.

AHTPOTIOT€HHBIE IKOCUCTEMBL. ATPOIKOCHCTEMBI. Y POO3KOCUCTEMBI. buojoruueckoe u
XO3s5ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobOpasue kak (aktop ycroitunBocTH sKkocucteM. CoxpaHeHHE OHMOIIOTHYECKOTO
pa3sHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6mocdepe. I'panuibl, coctaB U CTpykrypa Ouocdepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH Ouocdepbl Kak IN0OATbHON 3KOCHCTEMBI.
JluHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LHMKIBl 3JI€MEHTOB (yIriIepoaa, a3oTa).
3oHanpHOCTH OHOCchepsl. OCHOBHBIC OMOMBI CYIITH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe H3MeHeHus B onocdepe. [1obanpHbIe
9KOJIOTMYECKUE TPOOIIEMBI.

CocyecTBoBaHue NpUpobl U yenoBeyecTBa. CoxpaHeHHe OMopa3HOOOpa3Hs Kak OCHOBA
ycroitunBocTd Onochepsl. OCHOBA PallMOHATIBHOTO YIPABICHUS MPUPOIHBIMH PECYPCAMH U MX
ucnosb3oBaHue. JloCTHKeHHs OMOJIOIUU M OXpaHa IPUPOIbI.

JdemMoHcTpaumMu:

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

Tabmuubr u cxemsl: «[lumieBsie nenn», «buomeHo3: coctaB u cTpykTypa», «IIpupoaHsie
coobuiectBa», «llemn mnuranHusy, «OKojoruueckas mnupamuaa», «buocdepa u yemoBexy,
«JKocHucTeMa IIMPOKOJUCTBEHHOTO Jeca», «IDKOCHUCTeMa XBOMHOro Jecay», «buoreHos
BOJ0OEMay», «ArponeHo3», «lIpuMepHble aHTPONOreHHbIE BO3JEHCTBUS HAa HPUPOIY»,
«BaxHelmme UCTOYHMKHU 3arpsi3HEHMS BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHelInas
cocTasisonas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHuKoBeIi 3hhexT», «DPakToOpbI
PaaAMOaKTUBHOIO 3arpsi3HeHUs 6uocdeps», «O0mas cTpykrypa 6unocheps», «Pacnpocrpanenue
XKHU3HU B Ounocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepona B O6uocheper,
«KpyroBopot a3zota B mpupoie».

Ob6opynoBaHue: MO/IeJTb-aNITUKALHS «Tunuunsle OMOIIEHO3bD», repbapmii
«PactutenpHbie  cooOmiecTBay, KoJuiekiuu — «buornenos», «Bpeautenu — BakHEWIIHUX
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMM pacTeHUl U KUBOTHBIX,
MIPUHAIeKALME K pa3HbIM 3KOJIOTMYECKUM IpynaM ogHoro Buaa, KpacHas kaura Poccuiickoin
Deneparun, H300pakeHHsI OXpaHIEMbIX BHI0B paCTEHUI U KUBOTHBIX.
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INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTMU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

Cormacao ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOTpaMM CpeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pE3yJbTATOB OCBOEHHUS NpeameTa «bHOJOTrus» BBIAEIEHBI
CIIEyIOIIMNE  COCTaBIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCHUHCKOM  Tpa)kIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPEAEIEHUIO,
HaIMYUE MOTHBAIMM K OOy4YeHHUIO OWOJIOTHH, LEeJEHANpPaBICHHOE pa3BUTHE BHYTPEHHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOY4YaroUIMXcs PYKOBOJACTBOBAThCS B
cBOCH JACATCIIbHOCTHU IIEHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMH, IMpUCymumMu CUCTEMC
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYKWe SKOJOTMUYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTHU
CTaBUTH LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JInaHOCTHBIE pe3ynbTaThl OCBOCHUS Mpeamera «buonorus» nocTUraroTcs B €IUHCTBE
y‘Ie6HOﬁ M BOCIUTATEIBHOM ACATCIIBHOCTH B COOTBCTCTBUU C TpaJUIIMOHHBIMU pOCCI/If/'ICKI/IMI/I
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAECHUS M CIIOCOOCTBYIOT IIpoIeccaM CaMOIIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTU3MA,
YBAXXEHUSA K 3aKOHY U IIPaBOIOPSAKY, YEJIOBEKY TpyJda M CTaplIeMy IIOKOJIECHHUIO, B3aHUMHOIO
YBaOXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJULUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIM4HOCTHBIE Pe3ybTaThl OCBOCHHS Y4eOHOro mpeamera «buonorus» IOIKHBI OTpakarh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMii, MO3UTUBHBIX BHYTPEHHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacuIiipeHre KU3HEHHOTO OIbITa U OMNbITA AESITENFHOCTH B IMPOIIECCE Peau3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIMTATEILHOU ACATCIIBHOCTH, B TOM YHUCJIC B YaCTH:

1) rpaskIaHCcKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  O0ydYarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB U 06ﬂ3aHHOCT€ﬁ, YBAXXCHHUEC 3aKOHA U
MIPABOIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOpquKOﬁ ACATCIIBHOCTH P CO3AaHUN qu6HBIX ITPOCKTOB,
pelIeHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAENSITh COOCTBEHHYIO TMO3HMIIMI0O TI0 OTHOIIEHWIO K SIBIICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTBIBATH B CBOUX HGfICTBI/ISIX HGO6X0)II/IMOCTB KOHCTPYKTHUBHOT'O
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
MOJIOXKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBHITIONHEHUS YUeOHBIX,
MMO3HABATCIbHBIX W HCCICAOBATCIBCKUX 3alad, YBaXUTCJIIBHOTO OTHOWICHUA K MHCHHUIO
OTIIIOHEHTOB MPH 00CYXICHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU M BOJIOHTEPCKOU 1€ATEIIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:
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c(hOpPMUPOBAHHOCTH POCCHICKON IPaKTAHCKOW MACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoawHoO#, ropaocTu 3a CBOW Kpail, CBOIO
Ponuny, cBOl A3BIK U KYJIBTYpPY, MPOILJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JTOCTH>XKEeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
OMOJIOrvH, TOHUMAHUSI 3HAYCHUSI OMOJIOTUH B TO3HAHUU 3aKOHOB MPUPO/IbL, B ’KU3HU YEIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzelHas yoex1€HHOCTh, TOTOBHOCTH K CIYKEeHHUIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTh OLICHHBATh CUTYAIMI0 M IMPUHUMATh OCO3HAHHBIE PELICHUSl, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM HAa OCHOBE
OCO3HAHHOT'O MPUHATHS LIEHHOCTEH CEMENHOM KU3HU B COOTBETCTBUU C TPAIULUSIMH HAPOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHWE YMOITMOHAJILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BoOCHMTAHHMS, (POPMHPOBAHHUA  KYJIbTYPbI 3J0POBbS H
IMOLMOHAJIBLHOIO 0JIArOnoJIy4us:

MOHMMAaHUE U peajn3alus 3J0pOBOro U 6e30MacHOro oopasa *Ku3HU (370pOBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIHIXA,
perynspHas (Qu3MYeckas aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (pU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHHWE IIEHHOCTH TIPaBUJ HMHAUBHIYAbHOTO U KOJJIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAaHHE TOCIEACTBUI M HENPHUATHS BPEIHBIX MPUBBIYCK (YMOTPEONEHUS aTKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HaHKE LIEHHOCTU MacTepCTBa, TPYI0JII00UE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLMATIbHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ MHHIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIbHO  BBIMOJHATH  TAaKYIO
JIeATETbHOCTb;

MHTEpEC K pa3uyHbIM cepam mpodeccuoHaNbHON AESTeNTbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peanru30oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTMUYECKH I1eJIeCO00pa3HOe OTHOIICHUE K MPUPOJIe KaK UCTOYHHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CyIIIECTBOBAHUS;
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MOBBIIIEHUE YPOBHS SKOJIOTMYECKON KYIbTYpBl: MPUOOpETEHHE OIBbITa IUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUH ISl OKPY’KAIOIIEN CPE.IBI;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPo0IeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh MCIIOJIb30BaTh NPHOOpPETaeMble IPU U3Y4YEHUH OMOJIOIMU 3HAHMS U yMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOIONONB30BaHIEM (cOOI0AeHNE
IIPaBWJI IIOBEIEHUS B IIPUPOAE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AaKTUBHOE HENPUATHE IEHCTBUHM, NPHUHOCAIIMX BPEN OKPYKAKOIIEH HPUPOJHON Cpele,
YMEHHUE MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HaJIMYUE Pa3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, 3KOJOTHYECKOH KYJIBTYpPbI, OIIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJACTBOBATbCSI HMH B
[IO3HABATEJIbHONW, KOMMYHMKAaTMBHOW M COLMAIbHOM IIPAKTUKE, IOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTU YKOJIOTHYECKOM HAIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM MpPAaKTUKM, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPLIECHCTBOBAHUE S3bIKOBOI M UNTATENIbCKOM KYJIBTYpPbI KaK CPEACTBAa B3aUMOIEHCTBUS
MEXy JIFOJIbMU U MIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUH LIEJIOCTHOTO NPEACTaBICHUs 00 OKpYKarolleM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeJNOoBEeKa U O0O0IlecTBa, B IMO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEHN M pellieHUH IPOoOIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIIeUeHUs
HOBOI'O YPOBHS pa3BUTHs MEIMILIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pelaTh pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MyTeH BbIXOAA U3 II100aJIbHBIX
9KOJIOTUYECKUX Mpo0seM U obecrieueHus nepexoa K ycToiuMBOMY pa3BUTHUIO, PALIMOHATIBHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOrMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOH TPAMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHuu OUOIOTHH;

MOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydyaeMble 3HAHUS Ui aHalIW3a M OObBACHEHHs SBJICHUH
OKpYKaloIIero MUpa M MPOUCXOJAIMIMX B HEM H3MEHEHUH, yMEHHME JelaTh O00OOCHOBAHHBIE
3aKJIIOYEHHUsST HAa OCHOBE HAy4yHbIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJIY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCHOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS JUISL peIleHUs
po0JieM B peaIbHBIX )KMU3HEHHBIX CUTYAlIMSIX;

OCO3HAHHE IICHHOCTH HAayYHOH JEATENbHOCTH, FOTOBHOCTh OCYILECTBIATh NMPOEKTHYIO U
HCCIJIEIOBATENIBCKYIO AESITEIbHOCTh MHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpPa30BaHUI0 U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUH IO OHOJOTUU B COOTBETCTBHH C JKU3HEHHBIMU
NOTPeOHOCTAMH.

METAIIPEAMETHBIE PE3YJIbTATbBI
MeranpeaqmeTHble pe3ysbTaTbl OCBOEHHUS ydyeOHOro mpeamera «buoJorusy BKIIOUYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHS] OOYYAIOIIMXCS  MEKIUCUUIUITMHAPHBIE
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(MexmpenMeTHbIe) 00IIeHayYHbIe TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crienu(UKy METO/I0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJICHHE, TPOIeCC, CHCTEMa, HAY4HBbIH (aKT, MPUHLMUI, TUIOTE3d, 3aKOHOMEPHOCThH, 3aKOH,
Teopusi, UCCIeOBaHUEe, HAOIIOJEeHUE, U3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJbHbIC
yueOHble NeiicTBUs (TIO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PErYJISATUBHBIC), 00eCICUNBAIOIINE
dbopMupoBaHre (QpyHKIHOHAIBHON I'PaMOTHOCTH M COIMAJIbHOM KOMIETEHLHUH O00YyYaroIuxcs,
CIIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOU U
COLIMAJIbHON IIPAKTHKE.

MetanpeameTHble pe3yJlbTaThl OCBOCHHS MPOrpaMMBbl CPEJHEro o0mero odpa3oBaHUs
JIOJIKHBI OTPAXKATh:

OBiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH N03HABATEIbHBIMY /ICHiCTBUSIMH

1) 6a3oBbIe JOrHYEeCcKHE TeHCTBHS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUN MPUEMBI JIOTMYECKOTO MBIIIICHUS (aHanu3a,
CHHTE3a, CpaBHEHHMSA, KIACCU(PHUKAINH, OOOOIIEHHs), PpPACKPBIBATh CMBICT OHOJIOTHMYECKHX
MOHTHN (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU OHIATUSIMH);

ONpEAeNATh LEIH JEATEIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HX JOCTUKECHMUS,
COOTHOCHUTb PE3YJIbTATHI ACATEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

UCTIOJIB30BaTh OMOJIOTHUECKUE MOHATUSA IS OOBsSCHeHHS (AKTOB W SIBICHUH KHUBON
IPUPOJIBL;

CTPOUTh JIOTUYECKUE PpaACCYKIEHUS (MHIYKTHUBHBIEC, JAEIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B pacCMATPUBAEMBIX SIBICHHSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA JJIA MPEACTABICHUS CYILIECTBEHHBIX CBA3EH U
OTHOIIICHUN B M3y4YaeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYMM PAa3HOTO PoOja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3pabatbIBaTh IJIaH PELIECHUS MPOOIEMBI ¢ YUETOM aHaIM3a UMEIOLIUXCSI MaTepUaIbHBIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH pPabOTy B YCIOBHUSIX pPEAJbHOr0, BHUPTYaIbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE NeiCTBUS:

BJIQ/IETh HAaBBIKAMM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEIbHOCTU, HaBbIKAMU
paspelnieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHNs IPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0B ITO3HAHUS;

MCIIOJIb30BaTh Pa3JIM4YHbIE BBl ACSITEIBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIpETAllUY, MPEoOpa30BaHNI0 U NMPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHCJE NpPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POEKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHUEH, KIIFOUEBBIMU
MOHSATUSMU U METOJAMU;

CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATENbHOU ACATEIHHOCTH W
JKU3HEHHBIX CUTYalMSIX;
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BBISBJISITh TPUYMHHO-CIICJICTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3a7ady, BBIABUTATH
TUNoTe3y €€ pelleHHsl, HaxOOUTh AapryMEHThl IS J0Ka3aTelbCTBAa CBOMX YTBEPXKIACHUH,
3aJaBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHAIM3UPOBATh TOJYYEHHBbIE B XOJI€ pELICHUS 3a7aud pe3yiabTaTbl, KPUTHUECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYILECTBIISATh IIEJICHANIPABICHHBIN TMOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JEHCTBUS B
npodeccuoHaNbHYIO Cpeay;

yMETh TEPEHOCUTh 3HAHWS B  IIO3HABATEIBHYID M  MPAKTHUYECKYI0  00IacTH
KU3ZHEJESATENIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JI1acTei;

BBIIBUTAaTh HOBBIC HJEH, IpEAjiaraTb OPUTHHAIIbHBIE MOJXOAbl U pEUICHHs, CTaBUTh
npoOJIeMbl U 33]]auu, TOMyCKAIOIIUE aJbTePHATUBHBIC PELICHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOUYHUKAX HH(pOpMauu (TEKCTe ydeOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JUTEepaType, OMOIIOTUYECKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATM3WPOBaTh WH(POPMALMIO PA3IMYHBIX BUAOB U (opm
MPEJICTaBICHUS], KPUTHUYECKH OIIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dopMynHpoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IHMYHBIE METOABI MPH IOHCKE U O0TOOpe
Ounonoruveckoi nHGoOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEeOHbBIX 33/1a4;

nproOpeTaTh ONBIT KCHOJIB30BAHUA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (OpMY TPEACTABICHUS OHOJIOTHYECKON
uH(popMaiuu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHUIIbI, PUCYHKH U IPYTroe);

UCTIOJIB30BaTh HAYYHBIN S3bIK B KauecTBE CpEACTBAa MpH paboTe ¢ OHOIOTHYECKOMH
uH(popMalvel: MPUMEHITh XUMUYECKUe, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJIETh HABBIKAMU PACIO3HABAHUS H 3alIMTHl WHpOpMaNuU, HWHOOPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

ORi1aieHHe YHUBEPCAJIBLHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMM:

1) oOuenmue:

OCYIIECTBIISITh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTHBHO y4acTBOBATh B JIUAJIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYXKIaeMoil TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBAThH
CYXJIEHUS OTHOCHUTEJIBHO BBIMIOJHEHUS TMIpeIUIaraéMoi 3a/Jadyd, YYWUTBIBATH WHTEPECH U
COTJIACOBAHHOCTD MO3UIIUHI APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacrio3HaBaTh HeBepOAJTbHBIC CpEACTBA OOIICHHs, NMOHUMATh 3HAYEHHE COIHMAIBHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMTr4aTh KOHQIUKTHI U
BECTH MIEPETOBOPHI;

BJIQJIETh PA3NUYHBIMU CIIOCOOAMU OOINEHHS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
NPYTUX JOACH, TPOSIBISATh YBAXHUTEIHLHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (dopme
bopMyITHUpPOBaTh CBOM BO3PAXKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C HCIIONB30BAaHHEM SI3BIKOBBIX
CpPEICTB.

2) COBMECTHAsI 1eSITeJIbHOCTD:

MOHUMATh M UCTOJh30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYATbHOW PaOOTHI MpH
pelieHnn OMOJI0rHYecKol MpobdieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH pellieHNH y4eOHOM 3a1auu;
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BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUH ¢ yu€ToM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOTO 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEIATECIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS 1O €€ NOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUH, PaclpenciATh pPOJId C Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOH paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaKJOI0 Y4aCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeluiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAECHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIAATh ITO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B PA3IMYHBIX CHUTyalMsX,
IPOSIBIISATH TBOPYECTBO U BOOOPAKEHUE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMA NpoOJIeM M HUX pELIeHHUS B
KU3HEHHBIX M YUE€OHBIX CHUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIOBbIE YCTAHOBKH B CBOMX
JICUCTBUAX M IOCTYNKAaX MO OTHOLIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKpPYXKaroIIMX;

CaMOCTOSITENIbHO OCYILLECTBIISITh IO3HABATEIbHYIO JESATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBaTH COOCTBEHHBbIE 33Jayl B 00pa30BaTENbHOM JEATEIBHOCTH MU
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJIbHO COCTABJIATH IUIaH pelIeHUs NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIUpATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHUI;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO IIMPOKOM PYIULMH B Pa3HBIX 00JaCTIAX
3HaHMUH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JIlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMM [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEHCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, HCIOIB30BaTh MPUEMBI pedIeKcun
JUISL OLIEHKU CUTYaI[H, BIOOpa BEPHOTO PEIICHMUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEILICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH;

3) npuHsiTHE cedsl M APYIHUX:

NPUHUMATH ce0sl, TOHMMasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

IpHU3HaBaTh CBOE NIPABO U MPABO APYTUX HA OIINOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHUP C MMO3ULMU APYrOro YeIOBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus mporpaMmmbl COO mno 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yaeOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEeMCTBUII MO OCBOECHMIO, HMHTEPHpPETAllMd U MpeoOpa3OBaHUI0 3HAHWM, BHUJbBI
NeSITeILHOCTH TI0 MOJIyYEHUIO HOBOTO 3HAHUS U NMPUMEHEHHUIO 3HAHUHM B Pa3JIMYHBIX Y4EOHBIX
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CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CUTYaIMsX, CBS3aHHBIX C Ouomorueir. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl IPEACTaBIEHBI 10 roJjaM 00yueHHMs.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OMOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUICKHX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosornu, GyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHME PacKpbIBaTh COJEPKAHUE OMOJOTMYECKMX TEPMUHOB U IOHATUM: )KU3Hb, KJIETKa,
opranusM, Merabosm3M (O0OMEH BEIIECTB M IPEBpAlllCHHE JSHEPrHH), TOMEOCTa3
(camoperynsuusi), YpOBHEBas  OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIIPOU3BEJICHUE
(penpoyKuus), HaCIeJCTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHME M3JaraTb OHOJOTMYECKHE TEOPUM (KJIETOYHAas, XpPOMOCOMHAas, MyTalllOHHas,
HEHTpaJbHasl JOTMa MOJIEKYJIsipHOM Owomoruu), 3akoHbsl (I. Mennemns, T. Moprana, H. H.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pactenuit H. U.
BaBuiosa), onpenenats rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIAJIeTh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWH: HAOIIOJACHUE W ONMHCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB M SBJICHUHM, OpraHu3alus M MpOBeJIeHHE OUOJOTHYECKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE TIHIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJIyY€HHBIX DPE3YyJIbTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHM,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBO/IbI HA OCHOBAHUU IIOJIYYEHHBIX PE3Y/IbTATOB;

YMEHHUE BBIICNATh CYLIECTBEHHBIE MPHU3HAKK BUPYCOB, KJIETOK MPOKAPUOT M 3YKapHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHMU3MOB, OCOOCHHOCTH IMPOIECCOB: 0OMEHa BEIIECTB U
IPEBpALLCHHs] 3HEPTUU B KIETKe, (OTOCHHTE3a, MJIACTUYECKOIO M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJ0TBOPEHUS, Pa3MHOKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

yYMEHHUE TPUMEHSTH MOJTy4YEeHHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBJICHUH, JIS1 IPUHATHS NPAKTUYECKUX PEIICHUH B IOBCEIHEBHON )KU3HHU C LEJIbI0 00eCIeueHHsI
0€30MacCHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYKAIOWIUX JIIOJIEH, COOJIIOJIEHUs HOpM
IPaMOTHOTO TMOBEJEHHUs B OKpYXawlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUsl JOCTHKEHUH COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJs palrdOHAJIBbHOTO
IPUPOIONOIIB30BaAHUS;

YMEHHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpeIIMBaHKe, CLEIUIEHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUISL TIpe/icKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

yYMEHHUE BBINOJIHATH JIAOOPAaTOpPHBIE M MPAaKTUUYECKHE paboThl, cOOMI0NaTh MpaBUiia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

yYMEHUE KPUTHUYECKH OLIEHMBAaThb U WHTEPHPETHPOBATH HH(OpMAIUIO OHOJIOTHYECKOro
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpMaIMK, HAyYHO-TIONYJISIpHbIE MaTepHalibl), STUYECKHE aCIEKThl COBPEMEHHBIX
HCCIICAOBAHUN B OMOJIOTUY, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHUs, 00o0Imas
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCHOJIb30BaTh
NOHATUIHBIN anmnapaTt OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OMOJIOTMHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI MHpa U
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HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa [UIs PELIeHUs *KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBATh CO/IepPKaHUEe OMOJIOTHUECKUX TEPMUHOB U MOHATHI: BU]I, TIOMYJISIIINSA,
reHoOH, DSBOJIONUHMS, JBWXKYIIHE CHIbI ((akTOpbl) JBOJIOIUH, MPHCTIOCOOJICHHOCTh
OpPraHu3MOB, BHJA000pa3OBaHHE, SKOJOTUYECKHE (PAKTOPBI, DKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PEyLIEHThI, LIeNN MUTaHUs, SKOJIoruyecKas nupaMua, OuoreouneHos, ouocgepa;

YMEHME H3araTb Ouonoruueckue Tteopuu (dBomrounoHHas Teopus Y. JlapBuna,
CHUHTETHYECKasi TEOPUs IBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiiieBoro cxojactsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHMd U nyted 3Bomonuu A. H. CeBepuosa, yuyeHus o
6uochepe B. U. BepHasckoro), onpenensiTe rpaHULbI UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yYMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SBJIECHUH, OpraHu3alus M M[POBEJCHHE OHOJIOIMYECKOro
HKCIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAYyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTAaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObl HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE IPU3HAKH CTPOEHUSI OMOJOIrMUECKUX OOBEKTOB: BUJIOB,
NOMYJSIIMM, TNPOAYLIEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOI€OIEHO30B M HOKOCHCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PaKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEILECTB U MMOTOKA SHEPIHMH B 3KOCHCTEMaX, aHTPOIOI€HHBIX W3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTHM, KpPyroBOpOTa BEIIECTB W OMOr€OXMMMYECKHUX LHKIOB B
ouocdepe;

yYMEHHUE TPUMEHSTH MOJTy4YEeHHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBJICHUH, ISl IPUHATHS IPAKTUYECKUX PEIICHUH B IOBCEIHEBHOM XKU3HU C LEJIbI0 00eCIeUeHUS
0€30MacCHOCTH CBOErO 3JI0POBbS U 3JJ0POBbSl OKPYKAIOLIUX JIIOJIEH, COOJIIOJIEHUs HOpM
IPaMOTHOTO IMOBEJIEHHUsI B OKpYXawolleil NpUponHOH cpele, MOHMMaHUE HEOOXOIMMOCTU
UCIIOJIb30BaHUs JOCTUKEHUU COBpEMEHHOM ouonoruu Ui paloHaIbHOrO
IPUPOONOIb30BAHNUS;

YMEHHME pellaTh 3JeMEHTapHble OMOJOTMYECKHE 33a/Jayd, COCTaBJISATh CXEMBlI IEepeHoca
BEIIIECTB M SHEPIUU B HKOCUCTEMaX (L[eNH MUTAHUA);

YMEHME BBINOJIHATH JTAOOPATOpHbIE M IpPAaKTHUECKHe paboThl, cOOI0aTh MpaBuUia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHME KPUTHYECKHM OLIEHMBATh M HHTEPIPETHUPOBATh HH(OpMAaLHIO OHOJIOTrHYECKOIrO
COJIepKaHUs, BKJIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHWUA W3 Pa3lIMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOM HWH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTEpHANIbl), pPacCMAaTPUBATh TJIOOAIbHBIC
HKOJIOTHUECKUE MPOOIEMbl COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o0Imas
OMOJOTMYECKYI0 HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHMKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBo 4acoB 3J1eKTp0HH],1e
Ne HaumeHoBaHue pa3/iesioB U TeM
/i NporpaMMEI Beero Konrpoabnbie IIpakruueckue (uudposbie)
padoThI padoThbI o0pa3oBaTe/bHbIE
pecypchbl
bu6mmoreka [JOK
. buosorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
2 JKuBbIe cHCTEMBI U X OpPraHU3aIUs 1 bubnmorexa LOK
https://m.edso00.ru/7f41¢c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
4 JKusHenesaTeabHOCTD KIETKU 6 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
5 Pa3smHoOXkeHue u HHAMBUAYAIbHOE pa3BUTHE 5 1 bubnuorexa [HJOK
OpraHUu3MOB https://m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTH M1 U3MEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpPraHU3MOB ' https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuoteka [JOK
OHMOTEXHOIOTHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa [IOK
https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4
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11 KJIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM
Ne ni/m Konrpoabnsie IIpakrnyeckue (UHppoBbIe)
NPOrpaMMsbl Bcero
padoThbI padoThI o0pasoBare/IbHbIC
pecypchl
bubnunorexa LIOK
1 JsomonpEoRHas GHonoras 9 1 https://m.edsoo.ru/7f41cc74
2 Bo3HHKHOBEHUE U Pa3BUTHE KU3HU HA 9 05 bubmuorexa [IOK
3eMite ' https://m.edsoo.ru/7f41cc74
3 Oprauusmsl 1 OK aromas cpena 5 1 Bubmzorexa HOK
p pykaiotias cpei https://m.edsoo.ru/7f41cc74
4 Coo00111eCcTBa U DKOJIOTUYECKHUE CUCTEMEI 9 Bubmorexa HOK
m https://m.edsoo.ru/7f41cc74
5 PesepBHOE BpeMs 2 bubmaorexa LIOK
P p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 2.5
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne KoanvecTBo yacoB Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka

n/n Bcero Kontposbubie IIpakrnveckne H3yveHHsi o0pasoBaTeibHbIE

padoThI padoThI pecypchl
bu6nuoreka [IOK

1 Buosorus B cucteMe HayK 1 https://m.edso0.ru/863e6122

https://m.edsoo.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.

2 [IpaxTuueckast padora Ne 1 «cronp3oBanue 1 05 Bu6mmoteka [JOK
Pa3IUYHBIX METOIOB MIPU M3YUCHHH ' https://m.edso0.ru/863e6122
OMOJIOTHYECKUX OOBEKTOBY»

3 buosiornueckue cucrtemsl, MPOLECCH U UX 1 bubnunoreka LIOK
U3y4YCHUE https://m.edso0.ru/863e6564

4 XuUMHUYeCKUM cocTaB KiIeTku. Boma u 1 bubnunoreka LIOK
MHUHEpaIbHBIE COJIH https://m.edsoo.ru/863e674e

bubnmorexa LIOK

5 benku. CoctaB u cTpoeHue 0eIKoB 1 hitps:/m.eds00.ru/863e6072
DepMeHThI — OMOJIOTHIECKUE KaTalTN3aTOPHI.

6 JlaGopatopHas paborta Ne 1 «M3ydenue 1 05 bubmuoreka [IOK
KaTaJTUTUYECKOW aKTUBHOCTH ()epMEHTOB (Ha ' https://m.edso0.ru/863e6b72
MpUMepe aMHIIa3bl HIIM KaTanas3bl)»

bu6nmorexa LIOK

! YraeBozEL. JIHmHAEL . https://m.edso0.ru/863e6870

bubmmoreka IIOK

8 Hyxnentosbie kucnorsl. AT® . https://m.edso0.ru/863e6d5c

9 Hcropust 1 METObI U3YUEHHUSI KIIETKH. 1 bu6muoreka [JOK
Knerounas Teopus https://m.edso0.ru/863e6e88

10 Kinerka xak nemoctHas KUBasg CUCTEMA 1
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CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlaboparopHas pabota Ne 2 «M3yueHue

bubnunoreka LIOK

11 CTPOEHUS KJIETOK PACTEHUH, )KHBOTHBIX, 0.5 https://m.edso0.ru/863e6ff0
rpuOOB 1 OAKTEPUid 110]] MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpEnapaTax U UX OMHCAHUE

bub6nmoreka [IOK

12 OOMeH BEmECTB WM METa00MH3M https://m.edsoo.ru/863e766¢

bubnunorexa LIOK

13 Potocutes. Xemocunres https://m.edso0.ru/863e7c98

. bubmuoreka [{OK

14 Ouepremieckuii oomen https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN HUKIT KIETKHU. JleeHue KIeTKH.

15 Murto3. JIaboparopnas pabota Ne 3 05 bubnnorexa [JOK
«HabmoieHre MUTO3a B KJIIETKaX KOHYHMKA ' https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX MUKpPOITpenapaTax»

16 buocunres 6enka. Peakuus MaTpuyHOTo Bu6moteka [JOK
CHHTE3a https://m.edsoo.ru/863e796e

bubnmorexa LIOK

17 Tpancsmst — duocunres benxa https://m.edsoo.ru/863e796e

18 Hexknerounsle (hopMbl )KM3HH — BUPYChI bubmorexa LOK

https://m.edsoo.ru/863e7540
bubnmorexa LIOK

19 ®DopMBbI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6

https://m.edsoo.ru/863e831e
. bubnmnorexa [JOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.

21 OmnonorBopenue. Jlaboparopuast padora Ne 4 05 bubnuotexa [JOK

«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

https://m.edso0.ru/863e81h6
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bub6nmoreka IIOK

22 NHauBuyanpbHOE pa3BUTHE OPTraHU3MOB hitps://m.eds00.ru/863¢8436

23 I'eneTnka — Hayka 0 HaCJlIEeICTBEHHOCTH U Bu6mumotexa [JOK
U3MEHYUBOCTH https://m.edso00.ru/863e86f2

24 3aKOHOMEPHOCTH HaCJI€A0BaHHUS MPU3HAKOB. bubmuorexa [IOK
MoHOrHOPUIHOE CKPEIIMBAaHHE https://m.edso0.ru/863e8878

o5 Jurubpuanoe cKpeuBanye. 3aKoH Bbu6mmoteka [JOK
HE3aBUCHMOI'0 HACJIEJOBAHUS IIPU3HAKOB https://m.edso0.ru/863e89a4
CleruieHHOe HacJIeI0BaHKE MPU3HAKOB.

o
g | Topeomean plor S s . B LOK
' https://m.edso0.ru/863e8c60
TUTHOPHTHOTO CKPEIUBAHUS Y APO30(IIIBI HA
TOTOBBIX MUKPOIIPEIapaTax»

7 I'enernka nona. HacnenoBanue npu3HaKkoB, bubnunoreka LIOK
CILIEIJICHHBIX C TTOJIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HeHacnencrBeHHas
M3MEHYHUBOCTD. TOpHAas ta Ne 6.

28 HiyzeHHeO;oL[Hgili(ﬁ?d:ﬁHsﬁ II/)IESIZH?{I{I\‘;SOiTH 0.5 Bubmorexa HOK

’ https://m.edsoo.ru/863e8efe
MOCTPOCHUE BAPHAIIMOHHOTO Psijia U
BapUALMOHHON KPUBOM»
HacnencrBeHHass ©3MEHYHUBOCTb.

29 Jlaboparopuas pabota Ne 7. «AHaIU3 MyTanui 0.5 ﬁ:tlgg:?/ﬁ.e;i(ﬁ)(.)rﬁl%?:e& fe
y Ip030(UITBI HA TOTOBBIX MUKpPOIpErapaTax»

30 I'eneTnka yenoBeka bubmorexa LIOK

https://m.edsoo.ru/863e8d78
Peseprubiit ypok. O60011€HHE TIO TEME

31 «HacneacTBeHHOCTh U H3MEHUYHBOCTh
OpPTaHU3MOBY

32 Cenekus Kak HayKa M IpoLece Bubmorexa OK

https://m.eds00.ru/863e9214
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33 MeTo/bl M JOCTUKEHUS CEJICKIIUU PACTCHUHN U 1 bub6nmoreka IIOK
JKHUBOTHBIX https://m.edso00.ru/863e9214
34 buortexHonorus Kak orpacib IPOU3BOACTBA 1 BH6H_HOTeKa LIOK
https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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11 KJIACC

Ne KoanvecTBo yacoB Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka
n/n Bcero Kontposbubie IIpakrnveckne HW3yveHHusi oOpa3zoBaTebHbIe
padoThI padoThI pecypchl
1 DBOJIIOLHS U METO/IbI €€ U3yUEHUS 1 bubmorexa LIOK
https://m.edso0.ru/863ea20e
2 Hcropus pa3Butus npeacTaBieHuii 00 3BOIIONNUN 1 bubmorexa LIOK
https://m.edso0.ru/863e9570
bubmuorexa [JOK
3 Muxpossomonus . https://m.edso0.ru/863e9cle
[Tomymsimus Kak aIeMeHTapHas eUHHUIA BUIa U
4 sposrronnn. JlaboparopHast padora Ne 1 1 05 bubnuotexa [JOK
«CpaBHEHHE BUJIOB TI0 MOP(OIOTHYECKOMY ' https://m.edso00.ru/863e99c6
KPUTEPHIO»
5 JIBuokymye cuibl (37eMeHTapHble (PakTopsbl) 1 bubnnorexa [HOK
IBOJTIOLIMU https://m.edso0.ru/863e9da4
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 ﬁgg;ﬁ;;iigﬁﬁl%gege 40
Pe3ynbTaThl 3BONIOIUU: T MPUCTIOCOOICHHOCTh
7 OpraHu3MoOB U BUI000pa3oBanue. JlabopaTopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Omnucanue MpUCIIOCOOICHHOCTH ' https://m.edsoo.ru/863e9fde
Oopranusma 1 €€ OTHOCHUTEILHOTO XapaKTepay
8 HampaBiieHust 1 TyTH MaKpOIBOJIFOIIHH 1 bubmmorexa [IOK
https://m.edso0.ru/863e9cle
9 HeoOpatumocTs 3BoMIOLINMN 1
10  Hcropwus ku3HU Ha 3eMiie U METOJIbl €€ U3YUEeHUs 1
11 | T'umoTe3sl MPOUCXOKACHUS KUZHU Ha 3eMIie 1 Eubmorexa LIOK
https://m.edso0.ru/863ea5a6
12  Pa3Burtue xu3HM Ha 3emJie 110 3paM U Meproaam 1 bubmorexa HOK

https://m.edso0.ru/863eabbe
27
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OCHOBHBIE 3TaIbI OBOJJIIOIUHU PACTUTEIIBHOI'O U

xKuBOTHOTO MHpa. [IpakTrueckas padora Ne 1 bubmmorexa [IOK
13 «M3ydeHune HCKOIaeMbIX OCTATKOB PACTCHHM 1 0.5 https://m.edsoo.ru/863ea8bc
KUBOTHBIX B KOJIJICKIIHSIX)
14 | CoBpemeHHas cuctemMa OpraHu4ecKkoro Mupa BH6H_HOTeKa LIOK
https://m.edsoo.ru/863ea48e
15  DBosmronus yenoBeka (aHTPOMOTEeHE3) BH6H_HOTCK3 HOK
https://m.edso0.ru/863eac2c
16 | JIBmwxymue cuibl ((pakTopsl) aHTPOIOTeHe3a Eggi?/ﬁ?e%asg)(.)rﬁl%%a 444
17 OcHoBHbIE CTa/IUU 3BOJIOLMY YEJIOBEKA
18 YenoBeueckue packl ¥ PUPOIHBIE aAaNTALIUN bubnnorexa [HOK
YeJIOBEKa https://m.edso0.ru/863eaea2
19 PesepBHblil ypok. O60011IEHHE 110 TEMe
«BO3HUKHOBEHHE U pa3BUTHE KU3HHU HA 3eMIIe»
20 | Dxkomorus Kak HayKa
21  Cpenpl 0OMTaHUS U SKOJIOTHYECKUE (PAKTOPHI Eggi?ﬁ;.ee%asi?};ﬁa 63eafec
Abuotnueckue daxropsl. JlaboparopHas pabota
22 s pronnn weer oturanin, Magoparopnn 05 ubmiorera LIOK
https://m.edso0.ru/863eb10e
pabora Ne 4. «BnusiHue cBeTa Ha poCT U pa3BUTHE
YEpPEHKOB KOJIEyCa»
bubnnoreka [JOK
23 buommieckue daxTopp! https://m.edsg).ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH MOMYIISIIH.
24 Tlpaxrtmueckas padota Ne 2 «Iloacuér muotHOCTH 0.5
MOMYJISIUI pa3HbIX BUJIOB PACTEHHUI»
25 | Coo0mrecTBa OpraHu3MOB — OHOIIEHO3 bubmorexa LHOK

https://m.edso0.ru/863eb46a
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https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

bu6mmoreka [IOK

26 | DKOJOTUYECKHE CHCTEMBI (IKOCUCTEMBI) 1 https://m.eds00.ru/863eb46a
27 gzgizf;eezﬁ: ?;ggﬁp?;;(?yg]:sgj;a 3KOCHUCTEM. 1 Enbmorexa OK
https://m.edsoo.ru/863eb5fa
Cyxkueccus
28  IlpupopaHble SKOCUCTEMBI 1
29 | AHTPOINOTeHHBIE SKOCHCTEMBI 1
30 | buocdepa — rmobdanbHas 3KOCUCTEMA 3eMITH 1 ﬁgg;?/ﬁizasggﬁl%sebb%
31  3aKOHOMEPHOCTH CYIICCTBOBAHHS OHOCHEpHI 1 ﬁggi?/ﬁée%asiﬁ’ﬁl%%b 416
32 | YenoeuecTBO B Ouocdepe 3emiu 1
33 | CocyiecTBOBaHME MPUPOIBI U YETIOBEUECTBA 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/863ebale
34 PezepHblil ypok. O6001I€HHE TEMBI 1
«Coo0111ecTBa ¥ 9KOJIOTUYECKHE CUCTEMBI»
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI AJ151 YYEHHUKA
buonorus, 11 knacc/ [laceunnk B.B., Kamenckuit A.A., Py6orios A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Aximonepnoe obmiectBo «M3narensctBo «lIpocBenienner»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
bubmnoreka LIOK
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