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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
HOIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUS ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuenryanbHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB O0y4eHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKM BBITYCKHUKOB, TOJIOKEHUS 00
o0UIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHU O criennpuke OUOJIOruH,
e 3HAaYeHHWU B IO3HAHMM >KMBOM INPHUPOJBl M 00ECHEUeHHM CYLIECTBOBAHMS 4YEJIOBEYECKOIO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACICHB OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpA.

[Tporpamma no Guosnoruu AaéT MnpejacTaBieHe O LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI M Ppa3BUTUS OOyyaroIUMXcs cpeacTBamMu ydeOHoro mnpenmera «buomorusy,
onpezenseT 00s3aTeNIbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHJIYEMYIO IOCJIEI0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTMKH 00pa30BaTeNIbHOIO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.

B nporpamme 1o OHONOrMM TakKe YUMTHIBAIOTCA TpeOOBaHUSA K IJIAHUPYEMbBIM
JMYHOCTHBIM, METANPEJAMETHBIM U IPEIMETHBIM pe3ysibTaTaM O00ydyeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AEATENbHOCTH/y4eOHBIX JeHCcTBUI 00yUaromuxcs 1o
OCBOCHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMUs.

B nporpamme no 6umosorun (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIM30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojgapss 4eMy B HEW NpocMaTpuBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAlMM  JINYHOCTH, OKOJOTMYECKOIO  MBIIUIECHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IlosTomy Hapsiay ¢ u3ydyeHHEM OOIEOMOJIOrMYECKMX TEOpHM, a Takke
3HaHUH O CTPOEHUU KMBBIX CUCTEM PA3HOI'0 PaHra M CyIIHOCTH OCHOBHBIX IMPOTEKAOIIUX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHUH B OBCEHEBHOM JKU3HU Ul peLICHUsI MPUKIAHBIX 337a4, B TOM 4YHCie: NPOPUIaKTHKH
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeloBeKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarollel MpUpOIHOIl cpene,
aHaM3a BIMSHUSA XO3AHCTBEHHOHM JEATENBbHOCTH YEJNOBEKAa Ha COCTOSIHME MPHPOIHBIX H
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJHOM HANpPaBIEHHOCTH Y4eOHOTO
npenMera «buosorus» MpoAUKTOBAaHO HEOOXOIUMOCTHIO 00€CTeYeHUs YCIOBHUM Ui pelieHus
OJIHOM M3 aKTyalIbHbIX 33/1a4 MIKOJBbHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpasi Mpeanoaaraet
dopmupoBaHHe y 00yJaromUXcs CIOCOOHOCTU aaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOILIErOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecnieunBaeT (QopMUpOBaHHE y OOydYarOIIMXCS MPEICTABICHUNH O HAaydyHOM KapTHHE MUDpA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MPUpPoe, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3alMl W OHBOJIIOLMH, CO34aéT YCIOBUA [UIA: IIO3HAHUS 3aKOHOB JKMBOH IPUPOABI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
’KM3HH, IKOJIOTHUECKOTO MBIIIICHHS], IEHHOCTHOTO OTHOIIEHUS K )KUBOM MPUPOJE U YEIOBEKY.

Bonbmioe 3HaueHne OWMOJIOTHS HWMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeIHEro oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3yyenne



Ouonoruu obecreuynBacT YCIIOBUS JUTST dhopMupoBaHHs WHTEJUICKTyaJIbHBIX,
KOMMYHHKAITIOHHBIX W HWH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JPYTHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, (U3HMKH, XUMHUU U reorpaduu. HazBaHHbIE TOJIOKEHUS O IPeTHA3HAYEHUN YIeOHOTO
npeamera «buosorus» COCTaBUIM OCHOBY [UIS ONpEIEICHUs TMOAXOAOB K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIIMHA KYJIBTYPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPBIM OOYYaromuecs IOKHBI
OCBOMTH 3HAHUS M YMEHUS, 3HAYMMbIC U1 (OPMHUPOBAHMS OOIIEH KYJIBTYPBI, ONPEIACIISIONINE
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM KM3HHU U MPAKTUUECKOU aesTesbHOCTH. Oco00€ MECTO B 3TOM cCHUCTEMEe 3HAHUU
3aHUMAIOT d3JEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHEHTAIUAX JTUIHOCTH, CTIOCOOCTBYIONINX I'YMaHU3AIUHA OMOJIOTHIECKOT0 00pa30BaHusl.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro MaTrepuaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHoro mnpeamera «bHOJIOTHS» BBIIEIEHBI CICAYIOIMIUE COACPKATEIHHBIC JTHHUU:
«buonorust kak Hayka. MeToibl HAy4YHOTO TO3HaHUM», «KileTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosiormueckas cucrteMay, «CucrteMa U MHOrooOpa3ue OpraHudecKoro MUpay,
«OBOIIOLHUS )KUBOU MPUPOJBI», «IKOCUCTEMBI U IPUCYITUE UM 3aKOHOMEPHOCTH.

enp um3ydenus yuyebHoro mnpeamera «buomorus» Ha 06a30BOM YpOBHE — OBJIAJCHHUE
00yJarouMMucs 3HAHUAMHU O CTPYKTYpHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHUI UCTIONB30BaTh STU 3HAHUS AJI TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW IPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwxkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
obecreunBaeTcs peleHrueM CAeAYyIOIMMX 3a/1a4:

OCBOEHHE OOYYalOIIUMHUCA CHCTEMbl 3HAaHUW O OWONOTUYECKUX TEOPUSIX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiax, CIyKallMX OCHOBON Il (OpMUpPOBaHUS
MPEJCTABICHUA O €CTECTBEHHO-HAYYHOM KApTHHE MHUpa, O METOAAaX HAYYHOIO ITO3HAHWS,
CTPOCHHH, MHOTOO0Opa3suu M OCOOCHHOCTSIX MXHBBIX CHCTEM pPa3HOTO YPOBHSI OpraHU3aIlNH,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYarOMIMXCS MMO3HABATEIbHBIX, WHTEIICKTYalbHBIX W TBOPYECKHX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAaHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJISAJIOB,
UJIeW U MOJIX0I0B K U3YUYECHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OPraHU3ALNY;

CTaHOBNIEHHE Yy OOydYaromuxcsi oOIed KyabTyphl, (YHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOMIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TTOJTYYCHHBIX TTPH U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUW B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOJIOT HiA;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPUPOJIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOFIOACHUS STUYECKUX HOPM IPHU MPOBEICHUN
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHE [EHHOCTU OMOJOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS KOJOTHYECKOU
KYJBTYpPHI, 7151 (GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TIOBCEJIHEBHOW JKM3HU U OLECHKH
MOCJEICTBUIA CBOEU JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopasoBanus «buomnorus», nzydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosioruu Ha 0a30BOM YPOBHE CPETHEro 00IIero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUM C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOW, I3CTETUKONM u mpaBoM. Ponb Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

MeTop1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KIJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemMoHcTpaumMu:

[Toprpetsr: Y. {apeun, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabmuie! 1 cxeMbl: «MeTo/IbI TO3HAHUS )KUBON PUPOIBI.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIHSA.

XKuseie cucrembl (OMOCHCTEMBI) Kak MpeaMeT H3ydeHus: Omonornu. OTIHdYue >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucteM M HMX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBIM,  MOMYISUHOHHO-BUIOBOM,
AKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmuel u cxembl: «OCHOBHBIE TPH3HAKU KU3HU», «YPOBHU OpPTaHHU3AIUU >KUBOU
PUPOIBI».

O6opynoBanue: moaens Mosekynsl JJTHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUH ~ cOCTaB  KJIETKM.  XHMHUYECKHME  DJJEMEHTBI:  MaKpOdIJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

@yHKIMK BOJABl W MHUHEpPAJbHBIX BellecTB B kierke. [loanepikaHue OCMOTHYECKOIO
Oananca.

benku. CocraB u ctpoeHue 0elKoB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHumblie
U 3aMEHHUMbIE AMHMHOKHUCIOTHL. AMHHOKHUCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUUHAS CTPYKTypa). XHUMHYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epmeHThl — OHojoruyeckue karaiau3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIN IEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunbl. Orianuus  ¢GEpMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aToOpPOB.

VYrneBoabl: MOHOCAXapH bl (TIII0K03a, pubo3a U J1e30KCHupr003a), AucaxapH bl (caxaposa,
JIaKTO3a) W TMOJHcaxapuibl (KpaxMmal, TJIHMKOTeH, LeJUloNo3a). buonornyeckue QyHKIUU
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPOGDHOOHBIE
cBoiicTBa. buonornueckue GyHkuuu nunuaoB. CpaBHEHUE YIIEeBOJOB, OENKOB M JIUMHUIOB Kak
MCTOYHUKOB DHEPIUH.

Hyxnennoseie kucinotel: JIHK u PHK. HykneoTnasl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynknum JJHK. Crpoenme m ¢dynkumm PHK. Buger PHK. AT®: crpoenue u
byHKINN.

[Tutonoruss — Hayka o kierke. KiierouHas Teopuss — mpuMep B3aUMOAECHCTBUS UAEH U
¢bakToOB B HAYYHOM MO3HAHUH. METO/Ibl U3yUEeHUSI KIETKH.



Knetka kak nenoctHas >xuBasi cucrema. OOIie Npu3Haky KJIETOK: 3aMKHYTasl Hapy>KHast
memOpana, mosiekynbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTe3a Oeka.

Tumel KIETOK: JyKapuoTHdecKas | mpokapuoThdeckas. (OcoOEHHOCTH CTPOSHUS
MIPOKapHOTUYECKON KJIeTKU. KieTounas crenka Oakrepuii. CTpoeHHE SyKapUOTHUECKOM KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIC CTPYKTYpPhl KIETOK — KJICTOYHASs CTCHKA, TIMKOKAIUKC, WX (YHKITUH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmmu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIS
OpraHoubl KJIETKH: MHUTOXOHJPHUH, IUIacTUibl. [IpoucxoxaeHne MHUTOXOHAPUN U IUIACTUL.
Bune mactua. HememOpaHHbIe OpraHOUIbI KJIETKUA: PUOOCOMBI, KIIETOYHBIN IEHTP, LIEHTPHOJIH,
peCHUYKH, KTyTUKU. DYHKIIMN OpraHONI0B KJIETKU. BKiItoueHwus.

SAnpo — perynsaTopHslif eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BenIecTB B KIETKE.

JdemoHcTpaumMu:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Ulneitnen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOJIEY,
«PacrnpenesnieHre XMMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmunel u cxembl: «[lepuonuyeckas Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOJbD», «buocunres 6enka», «CTpoeHue Monekysbl Oenka», «CtpoeHue hepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl ATDy», «CTtpoeHne 3ykapruoTHYECKON
KieTkn», «CTpoeHue KUBOTHOW KIeTKn», «CTpOCHHE pPACTUTENbHOW KIeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTpOCHHE sIIpa KIETKN», «Y TIAEBOABDY, «JIunuas».

OOopynoBaHHe: CBETOBOW MHUKPOCKOHN, 00OpydOBaHHE Ul IPOBEAEHHS HAOIIOACHHI,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMPENapaThl PACTUTEIIbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabora Ne 1. «M3yueHue CTpOCHHs KJIETOK PACTCHHM, XUBOTHBIX H
OakTepuil o1 MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax U Ux OIMHCAHHUE.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WIH MeTa0ONu3M. ACCUMWISAINMS (IJIaCTHYECKUid OOMEH) U
TUCCUMIIIALINS (PHEPreTUUeCKUi 0OMEH) — IB€ CTOPOHBI €IMHOTO Tpolecca Metabonusma. Porb
3aKOHOB COXPaHEHUS BEIIECTB U PHEPTUU B MIOHUMAaHUH METa00IM3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BEILECTB U MPEBPAIICHUH SHEPTUU B KIIETKE.

®orocunte3. CBeroBas U TeMHOBas Qa3bl (oTocuHTe3a. Peakiuu QoTocunTtesa.
DddexTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A /IS KU3HH Ha 3emiie. Briusaue ycnoBuit
cpenbl Ha GOTOCHHTE3 U CTIOCOOBI MOBBITIICHUS €T0 MTPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocHuHTe3. XEMOCHHTE3UPYIIIUe OakTepuu. 3HAYCHHE XEMOCHHTe3a ISl KU3HU Ha
3emue.

DHepreTuyecknii OoOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBIACICHHE U
aKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTalbl JHEpreTuyeckoro ooMena. [ nukonus. bpoxxenue u
ero Buabl. KucinopoaHoe oOKWCI€HHE, WIM KJIETOYHOe JbixaHue. OKUCIUTENBHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.



Peakimun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmarus u JHK. Peamuzamus
TeHEeTHYeCKON MH(popMalMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Heknerounsie QopMbl ku3HM — BHpPYCHL. Mcropus oTkpeiTuss BupycoB (/1. U.
WBanoBckuii). OCOOEHHOCTH CTPOSHUS U KU3HEHHOTO IIUKJIA BUPYCOB. bakrepuodaru. bonesnu
pacTeHUd, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMBIC BUpycaMu. Bupyc uMMyHOIePUITUTA YETTOBEKA

(BUY) — Boszoymurens CIIM/la. OOpartHas TpaHCKpHUIIUsA, peBepTa3a W HHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA.
JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /I. . UBanosckui, K. A. Tumupsizes.

Tabmuet  u cxembl:  «Tunbel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSIY,
«OHepreTuueckuii oomMen», «Xmnoporiacty, «Potocuntes», «Ctpoenune IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupyco»,
«bakrepnodarn», «Ctpoenne wu sku3HeHHbd 1wKia Bupyca CIIHMla, OGakrepuodaray,
«Pemmukanmsa JJHK».

O6opynoBanue: monenu-anmuukanuu «Y apoenue JJHK u tpanckpunumsy», «buocuntes
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1UKI, WM KU3HEHHBIM 1wkl kinetku. MuTepdaza u mutos. Ilporeccsl,
npoTekaromue B uHTepdasze. Permnmukanus — peakunss marpuyHoro cunte3a JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapuOTHUIl. JMIIOMIHBIMA W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruuyeckne OCHOBBI Pa3MHOXKEHUS U MHAWBHIYaJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenne xnetkn — muro3. Crazum muto3a. IIpomecchbl, mpoucxonduide Ha pas3HbBIX
CcTausgIX MUTO3a. Bromorndeckuii CMBICII MHTO3a.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@dopMbl  pa3MHOXKEHHMsI OpraHM3MOB: Oecroysioe M mojoBoe. Buubl Oecrnonoro
pPasMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOpOOOpa3oBaHueE,
BEreTaTUBHOE pa3MHOKeHue. VCKycCTBEHHOE KIIOHHMPOBAaHHE OPraHU3MOB, €0 3HAUEHUE JUIS
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECroI0ro.

Meiio3. Craguu Mmeiiosza. Ilponeccsl, nmpoucxonsamue Ha craausx Mmeiosza. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii cMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kene3bl:
CEeMEHHUKU M su4YHMKH. OOpa3zoBaHHE M pa3BUTHE MOJOBHIX KJIETOK — ramer (CrepMaTo30ui,
AWIEKIeTka) — crepmaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTpPOEHHs SHLEKIETOK |
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Otansl AMOPHOHAIBHOTO PA3BUTHUS Yy TMO3BOHOYHBIX JKUBOTHBIX: APOOJIEHUE, TracTpysiLus,
opranorenes. IloctamMOpronanbHOe pa3BUTHE. THIBI TOCTAMOPHOHATBHOTO Pa3BUTHS: MPSMOE,
HernpsiMoe (JIMYMHOYHOE). BiusHuMe cpeapl Ha pa3BUTHE OPraHu3MoOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butue pacrennii. OHTOT€HE3 IBETKOBOIO PacTEHUs: CTPOEHUE CEMEHU, CTaAUU
pa3BUTHS.

JdemMoHcTpaumuu:



Tabmuip! u cxembl: «DOpMBbI pa3MHOKEHHUS OPTaHU3MOBY, «/IBOWHOE OTIOAOTBOpPEHUE Y
LBETKOBBIX pacTeHui», «BererarTuBHOE pa3MHOXKEHUE pPacTeHUN», «JlelleHne KIIETKU
Oaktepuit»y, «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHHE XpOMOCOMBD», «KIIETOYHBIM LMK,
«Permmukanus JJHK», «Murtosy», «Meio3y, «lIpsimoe u Henpsimoe pa3Butue», «l'ameroreHes y
MJIEKONUTAOIINX U YeJI0BEKa», «OCHOBHBIE CTaJUN OHTOIECHE3A).

OO6opynoBaHue: MHKPOCKOMN, Mukpomnpenaparbl «CriepMaTo30ubl MIIEKOIUTAIOIIETOY,
«Siueknerka wmuiekonuTarouiero», «KapuokuHe3 B KJIETKax KOpelIKa JyKay, MarHUTHas
Moenb-anukamnus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuas padora Ne 2. «HabmoieHue MuTO3a B KIIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOIMpEIapaTax.

Jlaboparopuas pabota Ne 3. «l3yueHue CTpPOEHHS TMOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTb M U3MEHYNBOCTH OPraHU3MOB.

IIpenmer u 3agaum reHeTuku. Mcropuss pa3BuTus reHeTHMKH. Poip UUTOIOTMM U
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKi1ag poccuiCKUX U 3apyO0eKHBIX YUEHBIX B pPa3BUTHE
FeHeTUKU. MeToabl TEeHETUKH (THUOPHUIIONIOTUYECKUHM, UUTOTeHEeTHYECKH, MOJEKYISIpHO-
reHetTudeckuii). OCHOBHBIC T€éHETUYECKHUE TTOHATHS. [ eHeTnYecKkass CUMBOJIMKA, UCTIOJIb3yeMas B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTU  HAcJEeAOBaHWS  INPU3HAKOB, ycTaHOBIeHHble [.  MeHaenem.
Monoru0puaHoe cKpelBaHue. 3aKoH eInH0-00pa3us THOPUIOB MepBoro nokoyneHus. [Ipasumno
JOMUHUPOBAHUS. 3aKOH pacHieruieHus npu3HakoB. [mmore3a uwctoThl ramer. [lomHoe u
HETOJIHOE JOMUHUPOBAHHE.

JurubpunHoe CKpemMBaHHME. 3aKOH HE3aBUCHMOTO  HACJENOBAaHUS  MPU3HAKOB.
[{uToreHeTHYeCKHe OCHOBBI TUTHMOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIOLIEE CKpeIllMBaHUE.
Hcnionp3oBaHne aHATM3UPYIOMIETO CKPEIMBAHMS JIs1 ONIPEIeTICHUs TEHOTHUITA OCOOH.

CuenneHHoe HacieoBaHue mpu3HakoB. Pabora T. Moprana mno CHEIUIEHHOMY
Hacje10BaHHI0 TeHoB. HapyllieHue clenyieHnsi TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHAasI TEOPHS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

['enetuka nosa. XpoMOCOMHOE OIpeAesieHne 1ojia. AYTOCOMBI M TTOJIOBBIE XPOMOCOMBI.
['omorameTHsie W reTeporaMeTHhIE OpraHuW3Mbl. HacnmemoBaHume TPU3HAKOB, CIETUICHHBIX C
MOJIOM.

N3meHnunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAs U HAcleACTBeHHas. Ponb cpefbl
B HEHACIEJCTBEHHONW W3MEHYMBOCTHU. XapaKTEPUCTHKA MOIU(PUKAIMOHHON HN3MEHUYHNBOCTH.
BaprannonHbIi psg u BapuanvoHHas kpubas. Hopma peakiuu npusHaka. KonudyecTBeHHbIE U
KaueCTBEHHBIC MIPU3HAKU U X HOopMa peaknuu. CBoHCTBa MOAUPUKANMOHHON N3MEHYMBOCTH.

Hacnencreennasi, uian reHOTHIHYECKAsi, U3MEHUYUBOCTh. KOMOWHATHBHAS W3MEHUYHUBOCTD.
Meiio3 u moJIOBOM mporecc — OCHOBAa KOMOMHATHBHOM W3MEHUMBOCTH. MyTallMOHHAs
n3MeHYnBOCTh. Kiaccudukanus myranwii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa U
MPUYMHBI MyTaluil. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEICTBEHHOM
n3menunBocty H. . BaBumnosa.

BHesinepHas HacneqCTBEHHOCTb U U3BMEHUYHUBOCTb.

I'enetnka uyenoseka. Kapumorun denoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
TeHEaIOTUYECKUH, OJIM3HENOBbIN, IUTOTCHETUYECKUH, OMOXUMHUYECKHA, MOJEKYISIpPHO-
reHetudyeckuil. CoOBpeMEHHOE OIpeAeNICHUEe TEeHOTUIA: TOJHOTCHOMHOE CEKBEHHUPOBAHMUE,
TEHOTHIUPOBaHKE, B TOM uucie ¢ nomompio I[1I[P-anamm3a. HacnencrBenHsie 3aboseBaHUs



yelloBeKa: TeHHble Ooyie3HH, OOJIE3HM C HAclHeACTBEHHOM  MpPeIpacroiokKeHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTuyeckue W TeHepaTuBHblE MyTauuu. CTBOJIOBBIC KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKHU, MPOPHUIAKTHKU U JICYEHUS TeHETHUECKUX
Oone3nel. MeauKO-TeHETUUECKOe KOHCYJIbTUPOBAHHUE. 3HAYEHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdemoHcTpaumuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBuiios.

Tabmuupl u cxeMbl: «MOHOTHOPUAHOE CKpPEHIMBAHUE M €r0 IUTOT€HETHYECKas OCHOBAY,
«3aKOH pacIIeIyIeHUs] M €ro IMTOI€HETUYECKass OCHOBa», «3aKOH YHUCTOTHI TraMeT»,
«durnbpunnoe ckpemmBanuey», «LluTonorumyeckue OCHOBBI IUTHOPUIHOTO CKPEIIMBAHUSY,
«Meito3», «B3auMopeiicTBue ajuiebHBIX T€HOBY, «l eHeTnYecKkne KapThl paCTEHUM, KUBOTHBIX
u 4denoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IIOJIOMY,
«Kapuotunsl dYenmoBeka W KHBOTHBIX», «Buasl u3MeHunmBoCcTHY», «MomnpukanuoHHas
U3MeHYuBOCTh», «HacnenoBanue pesyc-gaxropay, «l'eHeTnka rpymnm KpoBu», «MyTalnnoHHas
U3MEHYUBOCTbY.

Ob6opynoBanue: Monenu-anmiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomaHoe
JOMUHUpOBaHUEY», «JlurunOpumHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKponpenapat «Jpo3oduna» (Hopma, mytanuu (GOpMBI KPBUILEB H OKPACKH Tela), repoapuit
«I"opox MOCEBHOW.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlaGopaTtopHnast pabota Ne 4. «M3yyeHne Moau(pUKAIMOHHON U3MEHUYUBOCTH, TTOCTPOEHUE
BAPUALIMOHHOTO PSiia U BAPUALIMOHHON KPUBOW».

JlaGopatopHass pabora Ne 5. «AHanu3 wMyrtammii y Jpo3opmibl Ha TOTOBBIX
MHUKpOIIpenaparax».

[TpaxTrueckas padota Ne 1. «CocraBneHue 1 aHaiau3 poAOCIOBHBIX YEJIOBEKay.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Cenexuus Kak HayKa U Ipouecc. 3apoKICHHUE CeNeKIUU U foMecTukanus. Yuyenue H. U.
BaBuioBa 0 IeHTpax MNPOUCXOXKICHHS M MHOrooOpasusi KyJIbTYPHBIX pacTeHuil. LleHTpbl
MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, IOpPOJa, IITAMM.

CoBpeMeHHbIE METOBI CENEKIMU. MacCoBbI U MHAWBUAYAIbHBIN OTOOPHI B CENEKIINH
pacTeHui u kUBOTHBIX. OLleHKa 3KcTepbepa. biIn3kopoacTBEHHOE CKpeIMBaHUuEe — MHOPUIUHT.
Yucras gnuHus. CkpemuBaHue 4YHCThIX JuHUE. [ereposuc, wunm rulOpuaHas cuia.
HeponctBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuau3amuss W e€ yCIEeXH.
NckycCTBEHHBI MyTareHe3 M MOJYyYECHHE MOJUILTOUI0B. J{OCTHIKEHUSI CEJIEKIMH PAcTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonoruss kak oTrpacib NpPOM3BOACTBA. ['€HHass HHXEHepus. OTanbl CO3AAHUA
pexomOunanTHOM JIHK u Tpancrennbix opranusmoB. Knerounas umxenepus. Knetounsie
KyJIbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHHil. KiioHnpoBaHne BHICOKOIPOIYKTHBHBIX
CEJIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHUeckue mpodiembl. MO —
TeHETUYECKU MOIU(PHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. ®@. l1BaHoB.

Tabmuubl u cxembl: kKapta «lleHTpbI MPOMCXOXKICHHS M MHOTO000pasus KyJIbTYPHBIX
pacteHuii», «Ilopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Paboter akamemmka M. @. WBanoBay, «llomummongus», «OOBEKTHI



ouorexHonorun», «Kinerounsle KylnbTypbl U KIOHHUpOBaHUEY», «KOHCTpyHpoBaHHE U HEPEHOC
TEHOB, XpPOMOCOM.

Ob6opynoBanue: MYISDKH IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacteHuit, repoapuii «CelbCKOX03sHCTBEHHBIE PACTCHHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

OKckypceusi, BUIEo3KCKypeusi «OCHOBHBIE METOJbI U JIOCTHIKEHUS CENEKLUU PAacTeHUN U
KMUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIUIO, TNIEMEHHYIO ()epMy, COPTOUCIIBITATENIbHBINA Y4acTOK, B
TEIUTMYHOE X035CTBO, JTa00PAaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBo1IOoHOHHAA OHOJIOTHS.

[TpennocbUIKM BO3HMKHOBEHHS 3BOJIOLMOHHON TEOpUHU. OBOJIIOLMOHHAA TEOpPUS U €€
MeCTO B Orojoruu. BiysHue 3BOJIIOLIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa 3Bomtonuu. [laneoHTosiornyeckue: MOCIEA0BATENbHOCTh MOSABICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, IepexoiHble (opMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GayH u Gpop MaTEepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3IM4yUs dMOPHUOHOB DPA3HBIX BHIOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: T[OMOJIOTMUYHBIE, aHAJOTUYHbIC, PYIUMEHTApHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAHHW3MOB HACIEICTBEHHOCTH H
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. IlpeanochuikM BO3HUKHOBEHMSI JIapBHHU3MA.
JIBuoKkyiue Ccuibl ABOJMIOLMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIpU
OTPaHUYEHHOCTH pPECypcoB, HeonpeAeNéHHas H3MEHUHMBOCTh, OOpbOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Bonmouu (CTO) u e€ ocHOBHBIE TIOJIOKEHUS.

Muxkposomtonus. [lonynsanusa kak eIMHUIA BUAA U YBOJIIOLUU.

JBmwxynme cuiibl ((hakTopbl) 3BOJIOLUM BUAOB B INpHpoJie. MyTallMOHHBIM mpolecc U
KOMOMHATUBHAs HM3MEHUYMBOCTh. [lomynsiuoHHble BOJHBI U JApeid renoB. M3zomsauus u
MUTpaIus.

EctectBeHHbIl 0TOOp — Hampamistonuii gaxtop 3Bojouud. POpPMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco01eHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOJIOIUH. [Ipumepsl npucnocoOneHuit
y opranuzmMoB. ApoMoph03bl U UIN0-aJaNTalNH.

Bun u Bunoo6pasoBanue. Kputepuu Buma. OcHOBHblE (OpMbI BUA000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOe.

MakponsBomrorus. PopMbl 3BOJIOLUH: (puieTHdYecKas, AWBEPreHTHAs, KOHBEpPIreHTHasd,
napasuienpHas. HeoOpaTuMOoCTh 3BOTIOIHH.

[IpoucxoxaeHue  OT  HecNeUUaIM3UPOBaHHBIX  mpenkoB.  [Iporpeccupyromas
crenuanusanys. AganTuBHas paauanys.
JleMoHCTpanum:

IToptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exkens, @. Mromep, A. H. CeBepiios.

Tabmumer u  cxembl: «Pa3BuTHE OpraHmueckoro Mupa Ha 3emiey», «3apoJbIiu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «@DopMbl OOprOBI 32 CYyIIECTBOBaHHEY,
«EctectBennbiii  oTOOpP», «MHOrooOpasue copToB pacTeHuit», «MHoroodpasue Mmopos



KUBOTHBIX», «[Tomymnsum», «MyTanuoHHas U3MEHYUBOCTBY, «ApoMOp(O3bD»,
«Mnunoanantanun», «OO0mas aereHepanus», «JBwxkymme cuibl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsunay, «boppba 3a cymectBoBanue», «lIpucnoco6ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BUI000Pa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMU THIIAMH OKPACKU, HAOOp IUIOA0B U
ceMsiH, KosuteKiusi «[IpumMephl 3aUTHRIX MPUCTIOCOOTICHHH Y )KHUBOTHBIX», MoJieinb «OCHOBHBIC
HATPaBIICHUS IBOIIOLNUNY, 00BEMHAS MOJIeNb «CTPOCHHE TOJIOBHOTO MO3Ta TTIO3BOHOYHBIX ).

buoreorpaduyeckas kapra Mupa, Koiekuus «QDPOpMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX M PACTEHMI», Monenp anmumkanusa «llepekpéct xpomMocom», Bia)HbIE Mpenaparhbl
«Pa3Butne Hacekomoro», «Pa3BuTue mATymkm», Mukpompenapar «Jlpozoduna» (HOpMAa,
MyTalu# (GOPMBI KPBIIILEB U OKPACKHU TETa).

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHuas pabota Ne 1. «CpaBHeHHEe BUOB 110 MOP(HOIOTUYECKOMY KPUTEPUIOY.

Jlaboparopunass pabora Ne 2. «OmnumcaHue TPUCIIOCOOJICHHOCTH OpraHm3dMa © ¢
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHMe M pa3BUTHE KU3HU Ha 3emiie.

JloHayuyHble MpEeACTABICHUS O 3apOXKACHUU XKU3HU. HaydHble runoTe3sl BOSHUKHOBEHMS
KU3HU Ha 3emJyie: abuoreHe3 M MaHCIepMUs. XUMHUYECKas 3BOJIOIUS. AOHOTEeHHBIN CHHTE3
OpPraHWYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OIKCIEPUMEHTAIbHOE  MOATBEPKICHUE
XUMUYECKOW 3BoJironK. HavanbHble 3Tanbl Ononorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®dopmupoBaHue MEMOPAHHBIX CTPYKTYpP U BO3HUKHOBEHHUE MPOTOKIETKU. [IepBbie KIETKU U HX
sBOITIOIMA. DOPMHUPOBAHNE OCHOBHBIX T'PYIIIT )KUBBIX OPTaHU3MOB.

Pazeutue xu3Hum Ha 3emie 1o dpaM W nepuoaaMm. Karapxeil. Apxeiickas u
npoTtepo3oiickas dpbl. llameo3oiickas spa u e€ mNepuoabl: KeMOpPUICKHI, OpIOBUKCKUH,
CUJIYPUMCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Me3so30iickas 3pa 1 €€ Iepruoabl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zolickas 3pa 1 €€ nmepHuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKka KIUMara M TIeoJIOTMUECKHX MporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCKOro Mupa Kak oTpakeHue 3BOJIIOIUA. OCHOBHBIE CUCTEMATHYECKHE
CPYIIIIBI OPTraHU3MOB.

OBOJIIOIMSL  4YeJoBeKa. AHTpONOJOrus Kak Hayka. Pa3Butue mpeactaBieHHil o
MIPOUCXO0XKICHUU YeToBeKa. MeToIbl u3ydeHus: aHTpornorene3a. CXoAcTBa U pa3inyurs 4eI0BEKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE TTOJIOKEHNE YEIIOBEKA.

JBuxymme cunbl  (pakTopsl) aHTpomorene3a. HacnencTBeHHass HW3MEHUMBOCTh U
ecTecTBeHHbBIH 0TOOpP. OOIIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN Tpy/Aa, MBIILICHHUE,
peyb.

OCHOBHBIE CTauM W BETBU DSBOJIIOIMU YEJIOBEKA: aBCTPATONUTEKH, UEIOBEK yMEbIi,
Yenosek npsaMmoxondmui, YenoBek HeaHaepranbckui, Yenosek pasyMmHbii.  Haxonku
HCKOMIAeMBIX OCTATKOB, BPEMsl CYIIIECTBOBAHUS, 00JIACTh PaCHpPOCTPAaHEHUs, 00BEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSI.

Yenoseueckne packl. OCHOBHBIC OONBIIHME PAchl: €BpOICOUIHAs (€BpasHiicKas), HErpo-
aBcTpajioujiHas  (dKBaTOpuaidbHasg), MOHTOJOUJHAs  (a3uaTcKO-aMepuKaHckas). YUepTsl
MPHUCIIOCOOJICHHOCTH TPEJCTaBUTENEH YENOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacusma.



JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Muinep, I'. FOpu, Y. /lapBuH.

Tabmune! 1 cxembl: «Bo3nukHoBeHNe COHEYHOU CHCTeMbI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenbHas kieTka», <«OKuBoTHas kieTtka», «lIpokapuoruueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpraHudyeckoro mupay», «CpaBHEHHE aHATOMHYECKHX YEepT CTPOCHHS
YeJI0BEeKa U YelOBEKOOOpasHBIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOIMYECKHX HAXOJ0K
MPEJKOB COBPEMEHHOIO 4YeloBeKa», «/IpeBHenmme moam», «/peBHue moam», «llepBbie
COBpPEMEHHBIE JI0N», «UenoBeuecKe pachl».

Ob6opynoBanue: wmynsiku «lIpoucxoxxaeHue uenoBeka» (OIOCThI  aBCTPAJIONUTEKA,
NUTEKaHTpONa, HeaHJepTalblia, KPOMAaHbOHIIA), CICTIKH WJIM M300pa)KeHUs KaMEHHBIX OpyIuit
MEePBOOBITHOTO YeIOBeKa (KaMHU-YOIIEPHI, pyOnia, ckpedia), TeoXpOoHOJIOrHIecKasi TadJunIa,
KoJuteKus «®opMbl COXPaHHOCTH UCKOTIAEMBIX KUBOTHBIX M PACTCHHID.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Ipaktuueckas padora Ne 1. «/3ydeHue uckomaeMbIX OCTaTKOB PAaCTCHHUI M >KUBOTHBIX B
KOJUIEKLIUASAX .

Tema 3. Oprann3msl 4 OKpPY:KaKIAs cpeaa.

DOkonorusi Kak Hayka. 3agadyd M pa3felbl dKOJOTMH. MeToAbl SKOJOTHYEeCKHX
UCCIJIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMs ~ OpPraHMW3MOB:  BOJHAas,  HAa3€MHO-BO3JylLIHas, I[OYBEHHas,
BHYTPHUOpPraHU3MEHHasI.

Okonoruyeckne (axropsl. Kiaccudukanms skonorndeckux (hakTopoB: aOMOTHUECKHUE,
OMOTHYECKUE U aHTpOINOreHHbIe. JlelicTBHE IKOJIOTUYECKUX (PAaKTOPOB HA OPraHU3MBI.

AbGuotnueckue  (QakTophl:  CBET, TEMIleparypa, BJIaXHOCTb. DoTomepuoausMm.
[TpucnocoOeHns OpraHu3MoB K JeHCTBHIO aOHOTHYECKUX (haKTOpPOB. bruonornueckue puTMsl.

buotnueckne  Qaxtopel. Bumbl OMOTHYECKMX  B3aUMOJCHCTBUI:  KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepamnus, MyTyajin3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaXJEOHWYECTBO). AMEHCAINU3M, HEUTpaau3M. 3HaueHue OMOTHYECKHX
B3aUMOJICHCTBUI AJIs CYIIECTBOBAHUS OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTHUKU mnonyaauud. OCHOBHBIE MOKa3aTelu MOMYJIALHH:
YHUCIIEHHOCTb, IUIOTHOCTb, POXJAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauus. JuHamuka
YHUCIIEHHOCTH MOMYJISIIIUY U €€ peryJsiusl.

JdemoHcTpauuu:

[Toptpetsr: A. I'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmune! n cxemsl: kaprta «[Ipupoansie 3006 3emun», «Cpelbl 00UTaHNS OPTraHU3MOBY,
«Dotonepuoguzmy», «llomymsmum»y, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TONYJISIUU
uH(py30puu-Tyheabkny, «llumesbie menm.

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:

JlaGopaTtopHnast padota Ne 3. «Mopdomornueckre 0COOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
oouTaHUY.

Tema 4. CooO1ecTBa H IKOJI0OTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl  OuoleHo3a:  BHIOBaf,
MIPOCTPaHCTBEHHAs, Tpoduueckas (nuieBas). Buabl-qomuHaHThl. CBsI3M B OMOIIEHO3E.

DKoJIOTHYecKue cucTteMbl (dKocucTeMbl). [loHsTHE 00 3KOCHMCTEME M OHOTrEOICHO3E.
@YHKIMOHAIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBHI, pEAYLEHTHI.
KpyroBopot BemecTB M MOTOK SHEpruuM B dKocucTeme. Tpoduueckue (MUIEBBIE) ypOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTedM 3KOCUCTEMBI: Ouomacca,



OPOAYKIMA. OKOJIOTMYECKHE NHpaMHJbl: HPOAYKIMH, YUCIEHHOCTH, Ounomaccel. CBoicTBa
HKOCHUCTEM: YCTOMYUBOCTh, CAMOpETYIIsius, pazBute. CyKieccus.

[TpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOTO JIeCa.

AHTpONOreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KocUCTeMBl. buosnoruueckoe u
XO03s5ICTBEHHOE 3HAUCHHE arPOIKOCHCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak (akrop ycroitunBocTu 3kocucteM. CoxpaHeHHEe OMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

Yuenue B. WM. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB U CTpykTypa Omochepsl.
XKusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OMoOcepbl Kak TI00aTbHONW 3KOCHUCTEMBI.
JlnHamugeckoe paBHOBECHE M 0OpaTHas CBs3b B Onocdepe.

KpyroBopotsl BemecTB M OHOreOXMMHMYECKHE LHMKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3onanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenosedecTBo B Onochepe 3emiau. AHTpONIOreHHBIE U3MEHEHUs B Onocdepe. ['mobanbHbIe
9KOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHue NpUpo/bl U yenoeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3Hsl KaKk OCHOBA
ycroitunBoctu Ouochepsl. OCHOBAa PALIMOHATIBHOIO YIPABICHUS NPUPOIAHBIMU PECYpCaMM U MX
UCIOJIb30BaHue. JlocTrkeHus: OMOIOruM U OXpaHa MIPUPO/IBIL.

JdemoHcTpaumMu:

[Toprpetsr: A. Ix. Tencinu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuupl u cxemsl: «llumesie nenu», «buorneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmectBay, «llenn mnurtanus», «Okonoruueckas nupamuga», «buochepa u uenosek»,
«DKOCUCTEMa IUPOKOJIUCTBEHHOTO Jiecay, «DKOCHCTeMa XBOWHOro Jjeca», «buomeHnos
BOJOEMay», «ArponeHo3», «lIpuMepHble aHTPONOIeHHblE BO3ACUCTBUS Ha HIPUPOLY»,
«BaxkHeime MCTOYHMKM 3arpsi3HEHHs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeifmas
cocrapistonas ouocgeps», «DakTopsl Aerpaganuu nousy, «l[lapaukossiii 3¢ dexT», «PakTopbl
PaAMOaKTUBHOIO 3arpsi3HeHUs 6uocdeps», «O0mas ctpykrypa 6uocheps», «Pacrnpocrpanenue
KHU3HU B Ounocdepe», «O30HOBBIN 3KpaH Omocheps», «KpyroBopor yriepona B OGuocheper,
«KpyroBopoT a3ota B mpupoae».

O6opynoBaHue: MO/Ieb-aNIIuKaLUs «Tunuynsle OMOLIEHO3BI», repbapuii
«PactutenpHBle  cooOmiecTBa», Kowieknuu — «buomeno3», «Bpemaumrenn — BakHEHIIMX
CENIbCKOXO3SMCTBEHHBIX ~KYJIBTYp», TepOapuu M KOJUIEKIIMM pacTeHUl U  KUBOTHBIX,
NPUHAAISKAIINE K Pa3HbIM 3KOJOTMYECKUM IpyImaM ojxHoro Buaa, Kpacuas kaura Poccuiickoit
Deneparum, H300paKeHNsI OXPaHIEMBIX BHIOB PACTEHUH W KHBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA TMPOT'PAMMBLI 110 BUOJIOI'MU
HA BA30BOM YPOBHE CPEJJHET'O OBILIIET'O OBPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B crpykType IMYHOCTHBIX pPe3yJabTaTOB OCBOCHHUS Mpeamera «buoiorusy BbIIEIEHBI
CIEyIOIIME  COCTABJIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOONPEEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IIEJCHANpPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOEXKIEHUI JIMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTh OOYy4arolUIMXcs PYKOBOJACTBOBAThCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYKWe SKOJOTMUYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTHU
CTaBUTH 1LIEJIN U CTPOUTH KU3HCHHBIC TIJIAHBI.

JluuHoCTHBIE pe3ynbTaThl OCBOCHMS TpeameTra «buosiorus» MOCTUTalOTCs B €IMHCTBE
yueOHOM M BOCIUTATENBHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMHM, IPUHITHIMHU B
oOuiecTBe MpaBUJIaMH U HOPMaMHU IOBEAECHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIO3HaHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHS, PA3BUTHS BHYTPEHHEH IMO3HMIIMH JUYHOCTH, MATPUOTHU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHHS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKArOIIEeH cpene.

JlugHOCTHBIE PEe3yabTaThl OCBOCHUS Y4eOHOTro mpeamera «buosiorusy» MOKHBI OTpaxaTh
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPAJWIUOHHBIM IIEHHOCTSM POCCHUMCKOTO  OOIIECTBa,
pacIIMpeHne >KU3HEHHOTO OTBITa U OMBITA JEITEIBHOCTA B MPOIECCE pPeain3allid OCHOBHBIX
HaIpaBJIe€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3ULUU  OO0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
MpaBONOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOW ACATEIHHOCTH MPHU CO3AAHUH YICOHBIX MPOEKTOB,
pelIeHNH y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHIIOJHEHUH OMOJIOTHIECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHONICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBACHSATH €€;

YMEHHE YUYUThIBAaTh B CBOMX JEMCTBHUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU YOEKIECHUAMHU, KYJIbTYPHBIMHU LIEHHOCTSIMH U COLIMATIbHBIM
MOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHUS Y4eOHBIX,
[IO3HABATEJIbHBIX M UCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOLIECHUS K MHEHHIO
OTIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe] PoIMHOMN, ropmocTu 3a CBOW Kpal, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IPUPOJIBI,
JnocTukeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUNUCKUX YYEHBIX B CTAHOBJIIEHHE M pa3BUTHE
OHMOJIOTUH, TOHUMAaHU 3HAY€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoexx1€HHOCTh, TOTOBHOCTb K CIIY>)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYAl[MI0 M IPUHUMATh OCO3HAHHbBIE PEILECHUS, OPUEHTUPYICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAIUIIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS |

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIIECTBEHHBIX OTHOIIECHHUI;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 3J0POBbSI H
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHME U peanu3alys 370poBoro U 0e3omacHoro odpasa *HU3HH (3J0pOBOE MUTAHUE,
COOJTI0/ICHNE TUTUEHUYECKUX TPAaBWI U HOPM, COaJaHCUPOBAHHBIM PEKHUM 3aHITHH U OTIbIXA,
perynspHas (Qu3nyeckas aKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOILIEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLUSAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAaHHE TOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpEOJIEHUs aiaKoroid,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOIMYECKON M COLMAIbHON HAIPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



MHTEpEC K pa3iuyHbIM chepam mpodeccHoHaNbHON AESITeTbHOCTH, YMEHHE COBEpILATh
OCO3HAHHEII BBIOOp Oyaymieii mpodeccun u peaTn30BbIBATh COOCTBEHHBIC JKU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpPA30BAaHUIO Ha MPOTSHKECHUHM BCeU
JKU3HH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

IKOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIKOB M OLIEHKU UX BO3MOHBIX MOCIEICTBUN ISl OKPYXKAIOLIEH Cpebl;

OCO3HaHHUE TTI00aTBHOrO XapaKTepa 3KOJOTHIECKUX MPOOJIeM U IyTel MX PelicHUS;

CIIOCOOHOCTH UCIOJB30BaTh MPUOOpETACMbIe TIPH M3YICHUH OWOJIOTUW 3HAHUS U YMEHUS
IpU pelIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI MOBEICHUS B INPUPOJIC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHUS B SKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

AKTHUBHOE HEIPUSATHE JEHUCTBHM, MPUHOCSIIUX BPEN OKPYXKAIOIIEH MPUPOIHON cpee,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKHE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJU4He Pa3BUTOTO HKOJOTHYECKOTO MBINIICHUS, SKOJOTUYECKON KYIbTYphI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JAMalore KyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIIEHCTBOBAHUE SI3BIKOBOM M UNTATEIHCKON KYJIBTYPhI KaK CPEJICTBA B3aUMOICHCTBHS
MEXY JIOJIbMU U TIO3HAHUS MUDA,

MOHMMaHHEe crenupuKu OUONOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIoOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPeICTaBIeHHsI 00 OKpYyKaroleM
MHpE Kak O €eIWHCTBE TNPHUPOABI, YEIOBEKa U OOIIeCTBA, B TMO3HAHUHM MPUPOTHBIX
3aKOHOMEPHOCTEH U pemeHun MpooIeM COXpaHEHHUs MMPUPOTHOTO PAaBHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJIi COBPEMEHHOMW IMBHIM3AINU: OOECTICUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3AaHHE MEPCIEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl pa3BUTHS YEJIOBEYECTBA, MOWCKA MyTEeH BBHIXO/A U3 TII00ATBHBIX
AKOJIOTHYECKUX MPOoOIeM B obecrieueHus epexoa K yCTOWIMBOMY Pa3BUTHIO, PAIMOHATBHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJNYUYEHUU OMOJOTHYECKHX 3HAHUN B IENSIX MOBBIIICHHUS OOIIei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DHYHKIIMOHAIBHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, MCHOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TONydyaeMble 3HAHWs JJIs aHanu3a W OOBSCHEHUS SIBICHUUN
OKpYKAIoIIer0o MHUpPa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYEHUsI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TMOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OWOJOTHYECKHE 3HAHUS IS PEIIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMpPEphIBHOMY OOpa30BaHUI0 M CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH IO OHWOJOTMHM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeaqmeTHble pe3ysbTaTbl OCBOEHHUS ydyeOHOro mpeamera «buosorusy BKIIOYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33pEHHsS  OOyYaroIUXCsd MEXKAMCUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHS, OTPAXKAIOINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenr(ruKy METOAO0B MO3HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHHE, IpOILlecC, CHCTeMa, HayuHbld (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUe, U3MEpEHUe, HKCIEPUMEHT U JPYTUX), YHUBEpCAJIbHbIE
yueOHble JeiCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBanre (HYHKIMOHAIBHONW T'PAMOTHOCTH M COIUAIBHOW KOMIIETEHIIMH O0yJaroIIuXcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble y4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysibTaThl OCBOEHUS IMPOrpaMMbl CPEIHEro oouero odpa3oBaHus
JOJIKHBI OTPaXKaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMHU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCTOJIb30BaTh MpPHU OCBOCHUU 3HAHUM NPUEMBI JIOIMYECKOI'O MBIIUICHUs (aHAIN3a,
CHUHTE3a, CpaBHEHHMS, KIacCU(PHUKAIMM, OOOOIIEHHs), pPacCKpbIBaThb CMBICT OHOJIOIMYECKHX
MOHITUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKK, YCTAHABIUBATh CBS3U C APYTUMU NOHSITUSIMHU);

ONpeAeNsATh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHM HX JOCTHUKEHHUS,
COOTHOCHTB PE3YJIbTAaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEIISIMU;

UCITOJIb30BaTh OMOJIOTHUECKUE MOHATUS AN OOBsACHEHHS (AKTOB W SIBICHUH KHUBOMH
PUPOJIBI;

CTPOUTH JIOTUYECKUE PpaCCYKIEHHUS (MHIYKTHUBHBIC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISITh 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B pacCMaTPUBAEMBIX SABICHHSX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

PUMEHSTh CXEMHO-MOJIENbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TakKKe MPOTHBOPEUYHMA PAa3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX HH(MOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUs MPOOJIeMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUATbHBIX
Y HEMaTEepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBAaTh COOTBETCTBHE PE3YJIbTATOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIBHOCTH;

KOOPAWHUPOBATh W BBIIOJHATH pPabdOTy B YCIOBUSAX pPEaJbHOTO, BHUPTYAJbHOTO U
KOMOMHUPOBAaHHOTO B3aUMOJACHCTBUS;

pa3BUBAaTh KPEaTMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHS:



BJIa/IETh HAaBBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspenieHus: nmpoodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B YU4E€OHBIX CUTYaIUSX, B TOM 4YHCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyalM3HpPOBATh 3ajJady, BBIJBUTATh
TUNoTe3y €€ pelleHus, HaXxOAUTh AapryMEHTHhI IS JOKa3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJjaBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

AHIM3UPOBATh IOJYYEHHBbIE B XOJE€ pEUIeHMs 3ajaud pe3yabTaTbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
pOoECCHOHANIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

yYMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLINE aJIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax gaHHbIX, B VHTepHere), aHAIM3UPOBaTh HH(OPMALMIO DPA3IMYHBIX BHUAOB U (OpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpPETaTh OMBIT HCIHOJB30BaHUA HH(GOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, rpaduKH, JUarpaMmbl, TAOIHUIbI, PUCYHKH U IPYTO€);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CPEJICTBA OOLICHMs, NOHUMAaTh 3HAYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTHU I1EPErOBOPBHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JPYTuX JOAEH, IPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHHUS C HCIIOIb30BAHHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
pemeHnu OGMoI0ruYecKor mpo0IeMbl, 000CHOBBIBATH HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JESITEIBHOCTH, OpPraHMU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOMH paboThl;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I0 Y4aCTHHKA KOMaH[bl B OOIIMK pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETHMYECKOE IIOBEACHUE B PA3NIMYHBIX CHTyalUsX,
MPOSBIISATH TBOPYECTBO U BOOOpaAKEHHE, OBbITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIeBbIe M CMBICIOBBIE YCTAaHOBKH B CBOMX
JEUCTBUAX U IOCTYIKAX I10 OTHOLICHHUIO K JKMBOW IPHUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh W (OPMYJIHMPOBaTH COOCTBEHHBIE 33Ja4l B 00pa30BATENbHOM JEATETBHOCTH H
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOWH 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, UCIOIB30BaTh MPUEMBI pedIeKCHH
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT CrieruduuecKkue s yaeOHoro npeamera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHPETAMUd U IPeoOpa3OBaHUIO 3HAHWM, BHJbI
NeSITeIbHOCTH 10 MOJIyYEHHIO HOBOTO 3HAHUS U NMPUMEHEHHIO 3HAHUHM B Pa3JIMYHbIX Y4E€OHBIX
CUTyallUsX, a TaKKe B PpEAIbHbIX >KU3HEHHBIX CUTYalUsX, CBS3aHHbIX C Ouosoruei. B
porpaMMe TpeAMETHBIC Pe3yJIbTaThl MPEACTABICHBI 10 ToJaM 00yUeHHS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M POJU OMOJOTMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeILEHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHITHUN: )KU3Hb, KIETKA,
opraHusM, Merabonu3M (0OOMEH BeIeCTB M  MpEeBpalleHHue DHEPruu), ToMeocTa3s
(camoperynsuusi), YpOBHEBas  OpraHM3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOU3BEJICHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, H3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHHuE wu3jiaraTb OHOJOTHMYECKHE TEOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
[EHTpaJIbHas JI0TMa MOJEKyJsipHOi Ouosorun), 3akonsl (I. Mennens, T. Moprana, H. U.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTeHuit H. U.
Bagunoga), onpeaensTs rpaHULbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHUE BIa/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBJICHUH, OpraHu3alys M IMpPOBEICHHE OHOJOTHYECKOTO
DKCIIEPUMEHTA, BBIIIBM)KEHHE THIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXKIy HCCIELYEMbBIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PpEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOPU U 3aKOHOB, YMEHHE JI€JIaTh BEIBOJBI HA OCHOBAHUU IIOJIyYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJIEIATh CYLICCTBEHHbIE NPU3HAKUA BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
IPEBpAILCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOIO M HHEPreTH4YecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILNIOAOTBOPEHUS, PA3MHOXKECHUSA, UHIUBUIYAIIBHOIO Pa3BUTHUS
opraHu3Ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUA U1 OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUM, JJIs1 IPUHATHSA MPAKTUYECKUX PEIICHUH B TOBCEHEBHON XKHU3HH C LEJIbI0 00ECTIEUCHMUSI
0€30MIaCHOCTH CBOETO 3[I0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



TPaMOTHOTO TOBEACHHUS B OKpYXalomled NPUPOTHON cpele, MOHMMaHHE HEOOXOIMMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pemaTh >JeMEHTApPHbIE TEHETHYECKHE 33/Ja4d Ha MOHO- W JWTHOpUAHOE
CKpEIIMBaHKE, CLCIUICHHOE HAcle0BaHHEe, COCTABIATh CXEeMbl MOHOTHOPHIHOTO CKPEIMBAHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE U MPAaKTUYECKHE PabOThI, COONIONATh MpaBWiIa TpU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

yYMEHHE KPUTHYECKH OLIEHUBATH W HHTEPIPETUPOBATH HH(POPMAIHIO OHOIOTHYECKOTO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(GOPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHaIIbl), STUYECKHE ACMIEKThI COBPEMEHHBIX
UCCIIeJ0BaHUN B OMOJIOTUY, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBIC IMCBMEHHBIE M YCTHBIE COOOLICHUs, 0000Imas
Ouonornyeckyro WHGPOPMAIMIO W3 HECKOJIBKMX HCTOYHUKOB, TPAaMOTHO HCIOJB30BAThH
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUM O MECTe M pOJU OMOJOrMM B CHCTEME HAayYyHOIO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMHpPOBAaHHUH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, QyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/Iep)KaHUue OMOJOTMUECKUX TEPMUHOB U MOHSATHI: BUJ, TOMYJISALMS,
reHooHA, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) H3BOJIOLUHU, TMPUCIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, SKOJOrMYecKHe (AKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIEN1 MUTaH!s, SKOJIoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHUE Wu3/laratb Ouonorudeckue Teopud (3BomronMoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPUS SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApbiieBoro cxoactea K. M.
bapa, uepenoBaHus rinaBHbIX HampaBieHud u myted somonuu A. H. CesepioBa, yuyeHus o
6uocdepe B. U. BepHasickoro), onpeaensTh rpaHUIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHUE BIa/IeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHWE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SBJIEHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIHMYECKOTO
HKCIIEPUMEHTA, BBIIBI)KEHUE THIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYUYEHHBIX PE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOrMYECKUX 0OBEKTOB: BUOB,
NOMYJSIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OHOT€OlleHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BU000pa30BaHUs, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS KOJIOIMYECKHX (DaKTOPOB Ha
OpPraHMU3MBI, IIEPEHOCA BEIIECTB U MMOTOKA DHEPIUH B DKOCHCTEMAX, aHTPOIIOICHHBIX U3MEHEHUN
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

yYMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBJICHUH, JJIs1 IPUHATHS NPAKTUYECKUX PELICHUH B IOBCEHEBHON XKH3HHU C 1I€IbI0 00ECIIeUeHUs
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0pOBbSl OKPYXKAIOIUX JIOJEH, COOMIONEHUS HOPM



TPaMOTHOTO TOBEACHHUS B OKpYXalomled NPUPOTHON cpele, MOHMMaHHE HEOOXOIMMOCTH
UCTIOJIb30BaHUS JOCTHIKEHUH COBPEMEHHOM ouonoruu Uit paIMoOHAIBLHOTO
IPUPOONIOIB30BAHNUS;

yYMEHHE peIIaTh 3JIeMEHTapHble OMOJOTHYECKHE 3aJadyH, COCTABJIATH CXEMbI IepeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
pabote ¢ yueOHbBIM U 1a0opaTOpHBIM 000pYI0BAHUEM;

yYMEHHE KPUTHYECKH OLIEHUBATH W HHTEPIPETUPOBATH HH(POPMAIHIO OHOIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOW HWH(pOpPMALKMK, HAYYHO-TIOMYJSPHbIE MaTepualibl), pacCMaTpUBaTh TIJIOOAIBHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HIO3HUIIHIO;

YMEHHE CO3[aBaTh COOCTBEHHBIC IMCBMEHHBIE M YCTHBIE COOOLICHUs, 0000Imas
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumenoBanue pasnesion ]| TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
1 buonorus xak Hayka 2 bubamorexa LOK
https://m.edsoo.ru/7f41¢c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 bubmmorexa LOK
https://m.edsoo.ru/7f41c292
3 XHUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorera LoK
https://m.edsoo.ru/7f41c292
4 KuzHenesreabHOCTb KJIETKH 6 bubmotexa HOK
https://m.edsoo.ru/7f41¢c292
5 PasMHOXeHNE U MHIMBUAYAIbHOE PA3BUTHE 5 9 bubnmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTH " H3MEHYHUBOCTD 8 3 Bbubnuoreka LHOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
7 Ceneknus OPraHU3MOB. OcHOBBI 3 bubnmnoreka HOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubanoreka IHOK
8 Pesepaiioe Bpess 1 https://m.edsoo.ru/7f41c292
OBIEE KOJIMYECTBO YACOB I10 [IPOTPAMME = 34 6



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6nmorexa [IOK
1 IBOMOUHOHKA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edso.ru/7fA1ecT4
bu6nmorexa LIOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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

10 KIIACC
KounyecTBO 4yacoB DJIeKTPOHHBbIe HU(POBHIE
Ne i/ Tema YpoKa Beero KOHTpOJ‘ILHLIe HpaKanecxne oﬁpasoBaTe.ﬂbnme
padoThbI padoThsI pecypchl

bubnuoreka LHOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
2 MeTo/1b1 TO3HAHUS )KUBOW TIPUPOIBI 1 bubanorexa LHOK
https://m.edso0.ru/863e6122
3 buonornueckue cucrtembl, IPOLIECCH U UX 1 bubnunoreka HOK
U3yUYCHUE https://m.edso0.ru/863e6564
4 XuUMUYECKHM CcocTaB KJICTKHM. Boma u 1 bubnuoreka LHOK
MHUHEpaJIbHbIC COJIU https://m.edso0.ru/863e674e
5 benxu. CocTas u cTpoeHue 0enkoB 1 bubamorexa LK
https://m.edso0.ru/863e6b72
6 depMeHTHI — Ouonoruueckue 1 bubnmnoreka HOK
KaTaJM3aToPbl https://m.edso0.ru/863e6b72
bubnuorexa OK
! YraeBozet. Jlumm e 1 https://m.edsoo.ru/863e](§870
8 Hyxnennosbie kucnorsl. ATO 1 ﬁ::g:f;;;:é;;oo.m /36 3e](_31(?51§
9 Hcropuss u MeTOObl H3YyYEHHs KIETKU. 1 bubnuoreka HOK
Knerounas Teopust https://m.edso0.ru/863e6e88

10 KieTka xak nejocTHas »KUBasg CUCTEMA 1
11 CrpoeHue  PyKapUMOTUYECKOM  KIIETKH. 1 1 bubnmnoreka HOK

JlaGopatopnas pabora Ne 1 «M3yueHue

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



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

CTPOCHHUSI KJIETOK pacCTeHUH, >XUBOTHBIX,
rpuboB U OakTepHuil Moj MUKPOCKOIOM Ha
TOTOBBIX MUKpoIpenapaTax u ux

https://m.edso0.ru/863e716c¢

OIIMCAHUEC»

12 OOMeH BelIeCTB W METa00IU3M buomiorexa HOK
https://m.eds00.ru/863e766¢
bubnuoreka LHOK

13 Potocmires. Xemocurres https://m.eds00.ru/863e7c98

14 DHepreTuveckuii o0OMeH bubanorexa HOK
https://m.edsoo.ru/863e7aae

Kuznennelii  1mukn  kiaeTkd.  JleneHue
15 | «dtatmoncnme s » nomr now bubmorea 110K
https://m.edso0.ru/863e7dc4
KOpeIIKa JayKa Ha TOTOBBIX
MHUKpOIIpenapaTax»
16 buocuntes Oenka. Peaknuss maTpudHOro bubnmnoreka HOK
CHHTE3a https://m.eds00.ru/863e796e

17 Tpancnsamnus — 6nocuHTe3 Oenka bubamorexa LOK
https://m.eds00.ru/863e796e

18 Hexnerounslie GopMbl )KU3HU — BUPYCHI BH6H_HOTeKa LOK
https://m.eds00.ru/863e7540
bubanoreka HOK

19 dopMbl pa3MHOKEHHSI OPraHIU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e

. bubnuoreka OK

20 Meitos https://m.edsoo.ru/863el71f4a

21 OOpazoBaHue U pa3BUTHE MOJOBBIX KIETOK. bubnuoreka HOK

OmnnonorBopenue. Jlabopatopuas pabota

https://m.edso00.ru/863e81b6



https://m.edsoo.ru/863e716c
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https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
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https://m.edsoo.ru/863e81b6

Ne 3 «M3yueHne cTpoeHHS MOJIOBBIX KIETOK
Ha TOTOBBIX MUKPOIIPENapaTax»»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubamorexa LOK

https://m.edso0.ru/863e8436

93 ['enetnka — Hayka O HAcCJIEICTBEHHOCTU U Bubianoreka HOK
HU3MEHYMBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTHU HacJeA0BaHUS bubnmoreka HOK

24
[PHU3HAKOB. MOHOTHOPHIHOE CKPEIIMBAHUE https://m.edso0.ru/863e8878
Jurnbpuxoe CKpELIUBaHHUE. 3aKkoH bubmmoteka HOK

25
HE3aBHCUMOTI'0 HACJICIOBAHUS IPU3HAKOB https://m.edso0.ru/863e89a4

26 CuerieHHOE HaclleZJOBaHUE TPU3HAKOB bubanorexa LOK

https://m.edso0.ru/863e8c60

97 I'eneruka nona. HacienoBanue npusHaKos, bubnuoreka LHOK
CLETUICHHBIX C II0JIOM https://m.edso0.ru/863e8c60
N3MeHUYnBOCTb. Henacnencrennas
n3MeHuuBOoCTb. JlabopaTopHas pabota Ne 4.

N3yuenne MoIU(PUKAITMOHHOM bubnmnoreka HOK

28
U3MEHYHMBOCTH, MOCTPOCHUE https://m.edsoo.ru/863e8efe
BApUALIMOHHOTO psila YW BapHUAIIMOHHOMN
KpHUBOW»

Hacnencreennas U3MEHYHUBOCT.

29 JlabopatopHnas pabora Ne 5. «AnHaM3 bubnuoteka HOK
MyTanuid y JApo30pHIBI Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTpernaparax»»

I'eneruka 4enoBeka. IIpakTuueckas
30 padora Ne 1. «CocraBieHne U aHaU3 bubnmnoreka HOK

POOOCIOBHBIX YCIIOBCKA».

https://m.edso0.ru/863e8d78



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
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PesepBHblii  ypok. OOoOmienue mo Teme

31 «HacnencrBeHHOCTE W W3MEHYUBOCTH 1
OpraHU3MOBY
32 Cenexius Kak HayKa M MpoIiece 1 bubmmorexa HOK
https://m.edsoo.ru/863e9214
33 Metonabl u TOCTHKEHUS CEJIEKIINHU 1 Bbubimnoreka HOK
pacTeHui 1 KHUBOTHBIX https://m.edsoo.ru/863e9214
34 buoTtexHoorus Kak oTpacib MpOU3BOJICTBA 1 bubmiorexa HOK
https://m.edso0.ru/863e9336
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 6

11 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Koutpoasnubie IIpakTnyeckue
n/n Bcero u3ydeHusi  oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 DBOJIIOLUS U METObI €€ N3YUEHUS 1 bubmorexa HOK
t A e https://m.edso0.ru/863ea20e
5 HcTopus pa3BuTHS NpeaCTaBIECHUN 1 bubmuorexa [IOK
00 2BOJIOLIUU https://m.edso00.ru/863e9570
bu6mmorexa [IOK
3 M 1
HKPOIBOTONIA https://m.edso00.ru/863e9cle
[Tomymsius Kak dJIeMeHTapHas
e P bu6mmoreka [IOK
4 €JIMHUIIA BUJIa U DBOJIIOIUH. 1 0.5
https://m.eds00.ru/863e99c6
JlaGopaTopnas pabora Ne 1



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
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https://m.edsoo.ru/863e99c6

«CpaBHEHHE BUJIOB 10
MOpP(OJIOTHYECKOMY KPUTEPUIO»

5 JIBrKyIIME CUITBI (371€EMEHTapHBIE bubnunoreka [HOK

(haKkTOPBI) IBOTIOIHH https://m.edsoo.ru/863e9da4
. bu6mmoreka [IOK

6 EcrecTBennslit 0T0O0p U €ro hopmbl https://m.edsoo.ru/863e9edo
Pe3ynbTatel 3BosIOIUN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U

7 BHI000pa3oBanue. JlabopaTopHas 05 bubnnoreka [JOK
pabota Ne 2 «Onucanwue https://m.edsoo.ru/863e9fde
MPUCIIOCOOJICHHOCTH OpTraHu3Ma U eé
OTHOCHUTEJILHOT'O XapaKTepay
Hanpasnenus u nytu bubnuorexa [IOK

8
MAaKpO3BOJIFOLIMHU https://m.edsoo.ru/863e9cle

9 Heob6paTumocTs 3BoOLIMN

10 HcTopus xu3HU HA 3eMIie M METOIbI
e€ U3y4yeHUst

1 I'unoTe3bl NPOUCXOKACHNS JKU3HH bubnuoreka [IOK
Ha 3emie https://m.edsoo.ru/863ea5a6
PazButue xu3Hu Ha 3emMIe Mo 3pam 1 bubnuoteka [JOK

12
nepuoaam https://m.edsoo.ru/863eat6he
OCHOBHBIE 3TaIbI YBOJFOIIH
PacTUTEILHOTO U )KHBOTHOTO MHUDA.

13 [IpakTuueckas padbora Ne 1 05 bubnnorexka [JOK
«M3ydyeHne HCKOIaEMBIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHuil 1 KUBOTHBIX B
KOJIICKIHSIX

14 CoBpemeHHas cuctema bubnnorexa [JOK



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
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OpraHn4eCcKoro Mmupa

https://m.edsoo.ru/863ea48e

15 DBOJIIOLMS YeJIOBEKa (aHTPOTIOTEHE3) bubmmorexa [JOK
https://m.edso0.ru/863eac2c
16 JBrxyue cuibl ((haKTopbl) bubnuoreka [IOK
AHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOJIOLUN
YelioBeKa
18 UYenoBeyeckue pacsl U MPUPOHBIE bubnuorexa [JOK
aJjanTalyy 4eJIoBeEKa https://m.edsoo.ru/863eaea?2
PesepBHEIil ypok. O000IICHHE 110
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
KU3HHU Ha 3eMJIe»
20 DKOJI0rUs KaK HayKa
21 Cpenbl OOUTaHUS U SKOJIOTHUSCKUE bubnuorexa [JOK
(bakTopbI https://m.edsoo.ru/863eafec
AOGuoTtndeckue (HakTopsbl.
Jlaboparopnas padota Ne 3.
22 <<Mo§(1)onf)mqer::1<ne 0COOCHHOCTH bubmmorexa [JOK
N https://m.edso00.ru/863eb10e
pacTeHHIA U3 pa3HBIX MECT
OOUTaHU.
bubnuoteka [JOK
23 buotiieckie GakTopet https://m.edsogru/863eb348
24 DKOJIOTHYECKHE XapaKTePUCTUKU
TTOTTYJISITIHH.
o5 Coo0riecTBa OpraHu3MOB — bubnmnoreka [JOK
OuoIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnorexa [JOK

(3KOCHCTEMBI)

https://m.edsoo.ru/863eb46a
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OCHOBHBIE TIOKA3aTEIIN IKOCHUCTEMBI.
27 DKOJIOTHYECKUE TTUPAMUJIBI. 1 buGnnorexa [IOK
_ https://m.edso0.ru/863eb5fa
CaoiictBa 3xocuctem. Cykieccus
28 [IpupoiHbIE S5KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1
30 buocdepa — rnobanpHas 1 bubmumoreka [IOK
9KOCUCTEMA 3eMJIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnnoreka [JOK
onocpepsr https://m.edso0.ru/863ebd16
32 YenoseuecTBO B Onocdepe 3emiu 1
33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnnoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HIE TEMBI
34 «Coo00111eCTBa U DKOJIOTHYECKHUE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 0 25
[TPOTPAMME



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

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

buomnorus : 10 xnacc : 6a30BwIi ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A. KameHnckuid, A.
M. Py6uos, [u ap.] : mox pexa. B. B. [Taceunuka. - 6-¢ uzz. crep. — Mockaa : [IpocBerienue,
2024 — 223, [1] e : wn. — (JIuHus KU3HN)

buomnorus : 11 xnacc : 6a30BbIi ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A. KameHnckuid, A.
M. Py6uos, [u ap.] : mox pexa. B. B. ITaceunuka. - 6-¢ usf. crep. — Mockga : [Ipocseienue,
2024 — 272, e : un. — (JIuHUSA )KU3HN)

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. bBuomorus. 10—11 xmaccel. ba3oBeiii ypoBeHb. I[loypounbie pa3paboTKu.: y4eO.
nocobue ms obmeoOpa3oBar. opranu3aiuii / B. B. Ilaceunuk, I'. T'. IlIBenos, T. M.
EdumoBa. — 2-e usn., crep. — Mocksa : [Ipocsemenue, 2023. — 230 ¢. — (JIunus
JKU3HH).

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
HUHTEPHET

1. https://resh.edu.ru/

2. https://lesson.edu.ru/



https://resh.edu.ru/
https://lesson.edu.ru/

