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INOACHUTEJIbBHAS 3AIINCKA

[Tpu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY IUISl ONpEAeSICHUs
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie mojokeHus ®PI'OC COO o B3auMOOOYCIIOBICHHOCTH II€JICH, COACpIKaHUs,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0LIMX LEeNsIX M MPUHIHUNAX, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI CPETHEro
obmiero obpazoBanusi B Poccuiickoit @epeparum, a TakKe MOJOKESHHS O CHeUpUKe OUOIOTHH,
e 3HAUYEHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoriacHo Ha3BaHHBIM MOJIOKEHUSM, OIIPEEIICHbl OCHOBHBIC (DYHKITHH IPOTPAMMBI I10
OHOJIOTUH U €€ CTPYKTYpa.

[Tporpamma o O6uonoruu Jaét MpencTaBICHUE O IENsIX, 00 00mel cTpaTeruu o0y4eHuUs,
BOCIIUTAHUS M Pa3BUTUS OO0ydYalOIIMXCS cpeAcTBaMU ydyeOHoro mnpeamera «buomnorusy,
orpenenser 00sA3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHue I10
pa3zenaM M TeMaM, PEKOMEHIYEeMYIO IMOCIIeJOBATeIbHOCTh M3yUeHUs y4eOHOro marepuania c
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JIOTMKH 00pa30BaTeIbHOTO TpoIecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYarouXCs.

B mporpamme 1o OHONOTMHM Tak)Ke YYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpPEIMETHBIM U MPEeAMETHBIM pe3ylbTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/ydeOHBIX JeHCTBUI 00y4Yaromuxcs 1mo
OCBOEGHUIO COJIepP KaHUs OMOJIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
MPEEeMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojmapss 4eMy B HEW MpocMaTpuBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOrO  MBIILICHUS,
IPEJCTaBICHUH O 3J0pOBOM 00pa3e JKUM3HM U OEpeXHbIM OTHOIIEHHEM K OKpYKarolen
npupoaHoii cpese. [losTomy Hapsay ¢ U3ydyeHHEM 00IIeOMOIOTHYECKIX TEOPHid, a TaK)Ke 3HaHUI
O CTPOEHUM JKHMBBIX CHCTEM pa3HOTO pPaHTa M CYIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIeJIEHO BHUMAaHKE UCIIOJIb30BaHHIO MTOJyYEHHbIX 3HAaHUN
B TIOBCEJHEBHOW KHM3HM IS pEIICHUS TNPHUKIAIHBIX 3a7ad, B TOM YHCIE: TPOPHIAKTHKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIBbTUPOBAHMS,
000CHOBaHHS PKOJOTHYECKH IEIeCO00pa3HOr0 MOBEIECHUS B OKpYXKAIOIIEH MPUPOIHOU cpene,
aHamu3a BIMSHUSA XO3SHCTBEHHOM NEATEIBbHOCTH 4YEJOBeKa Ha COCTOSIHUE HPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «bUOTIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTbIO 00ECIeUeHHsl YCIOBUHM Ul pelieHus
OJTHOW M3 aKTyaJbHBIX 3a/1a4 IIKOJIEHOTO OMOJIOTHYECKOT0 00pa3oBaHusl, KOTOpask Mperoaaraet
dopmupoBaHHe y 00ydaromUXcs CIOCOOHOCTU anaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

buonoruss Ha ypoBHe cpenHero oOmiero oOpa3oBaHUS 3aHUMaeT BakHoe mecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydYaroUIUMXCs MPEACTABICHUNH O HAy4yHOM KapTHHE MMpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTENbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DSBOJIIOLAHW, CO3Ma&T YCIOBHS UIS: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
¢dopmupoBaHus (PYHKIIMOHAIBHOM T'PaMOTHOCTH, HaBBIKOB 3JI0POBOTO M Oe3omacHoro obpasza
KM3HH, YKOJIOTHYECKOTO MBIIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIC U YEIOBEKY.

Bonbmioe 3HaueHue OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3aJ71a4 CPEAHETO OOIIero oOpa3oBaHus, cormanu3anuu odyqaronmxcs. 3yuenue
6uonoruu obecrnednBaeT ycaoBUs A (OpMUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHHKAIIMOHHBIX
U WHQOPMAIIMOHHBIX HABHIKOB, JCTETHUYECKOW KYIBTYpBI, CIIOCOOCTBYET HWHTETPAIUU
OMOJIOTMYECKUX 3HAHUU C TMPEJICTaBICHUSAMHM M3 JIPYTUX y4eOHBIX MPEIMETOB, B YaCTHOCTH,
¢u3uku, xumun U reorpadun. HazBaHHbIE TONOXKEHUS O TPEHA3HAYCHUH YIeOHOTO MpeaMeTa



«buonorus» cocTaBMIIM OCHOBY ISl OIIPECICHUS TOAXO0/I0B K OTOOPY M CTPYKTYPHUPOBAHUIO €TI0
COJIepKaHus, IPEICTABICHHOT0 B IPOTrpaMMe 0 OHOJIOTHH.

OTt60p conepkanusi yueOHoro npeamera «bruonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPBIM OOYYarOIIUECs TOJIKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesSIole
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKPYKAIOWIEH NPUPOAHON cpezle, BOCTpEeOOBAaHHBIE B
MOBCE/IHEBHOM KHU3HU U MPAKTHUECKOU nesTenbHOoCTH. Ocoboe MECTO B ATOM CHUCTeMe 3HAHUM
3aHMMAIOT D3JEMEHTBHl COJCpXaHUSA, KOTOpble CIyXaT OCHOBOW i (HOPMUPOBAHHS
MPEJCTAaBICHU O COBPEMEHHOH eCTeCTBEHHO-HAyYHOW KapTUHE MHUpa U IEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3AIMH OHMOJIOTHYECKOT0 00pa30BaHMs.

CTpyKTypHpOBaHHE COJECpXKaHUS y4yeOHOro Marepuajga B MHporpamMme Mo OuoJIoruu
OCYIIECTBJIECHO C Y4ETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00 OTIMUUTEIBHBIX OCOOCHHOCTSIX
YKUBOM PUPO/IBL, O €€ yPOBHEBOM OpPraHU3alliy U SBOJIOINH. B COOTBETCTBUY C 3TUM B CTPYKTYype
yuebHoro npeamera «bruosnorus» BbIIEIEHBI CIEAYIOUINE COAepkKaTelbHble TUHUU: «buonorus
KaK Hayka. MeToJlbl Hay4yHOTro Mo3HaHusm», «Kietka kak Ouonornyeckas cucremay, «Opranusm
Kak Omosornyeckas cucremay, «CucrteMa 1 MHOrooOpa3ue OpraHndecKoro MUpay, « IBOIIOIUS
YKUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Leny um3ydenus yuebHoro mnpeamera «buosorusi» Ha 0a30BOM YpPOBHE — OBJIAJCHHUE
00y4JarloIMMUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHU3allii >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH O00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX ITPOOIIEM.

Joctuxenue nenu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE
o0ecreunBaeTcs pelIeHueM CIEeIYIOIUX 3a1au:

OCBOCHHE 00YJaIOUIMMHUCS CUCTEMbI 3HaHUH 0 OMOJIOTMUECKUX TEOPHUSX, YUCHHX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, [paBWIaX, CIYXKaluX OCHOBOM ansi  (QopMUpOBaHUs
IIPEJICTAaBICHUH O €CTECTBEHHO-HAYYHOM KapTMHE MHpa, O METOoAaX HAy4YHOI'O I103HaHMS,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSX KHBBIX CHCTEM Pa3HOIO YPOBHS OpraHHU3aluu,
BBIJIAIOIIUXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEJOBAHUIX B OMOJIOTUH;

¢dopmupoBaHue y OO0y4aromuXcs MO3HABATEIbHBIX, MHTEIIEKTYAJIBHBIX M TBOPYECKHUX
CIIOCOOHOCTEH B MpolEecCe aHAIM3a JAaHHBIX O MYTSAX Pa3BUTUS B OMOJIOTMU HAYYHBIX B3IJISA0B,
U U OIXO00B K U3YYEHUIO KHUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aliHy;

CTaHOBJIEHHME Yy OOydaromuxcsi oOumel KyabTyphl, (YHKIMOHAJIBHON TIpaMOTHOCTH,
pa3sBUTHE YMEHUH OOBACHATH M OLEHUBAThH SIBICHHS OKPYXAIOIEro MUpPA >KUBOW MPUPOABI Ha
OCHOBaHUU 3HAHUH M ONBITA, MOJYYEHHBIX NPU U3yUYEHUU OUOJIOTHH;

dopmupoBaHHe y O0yYaroIUXCsd YMEHUH WUTIOCTPUPOBATh 3HAUYE€HUE OMOJIOTHYECKUX
3HAHUW B TPAKTUYECKOW MAESITEIbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HiA;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXHOCTM TO3HAHUS YEJIIOBEKOM >KUBOW MPUPOJIBI,
HE00X0IMMOCTH OEpEeKHOT0 OTHOUICHUS K HeH, COOIOIEHUs] STUYECKUX HOPM IpU MPOBEACHUU
OMOJOTUYECKHUX UCCIIEJOBAHMI;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIs MOBBILICHUS YPOBHS SKOJIOTHYECKOMH
KYJIBTYPBI, U1l QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IpUMEHEHHE NPHOOPETEHHBIX 3HAHUI M YMEHUH B IOBCEJIHEBHOW JKU3HU JUIS OLEHKH
MOCNIEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXKarollel cpele, COOCTBEHHOMY
3J10pOBbI0, 0OOCHOBaHME U COOIIOACHNE Mep NMPODUIAKTUKH 32001 BaHUMA.

B cucreme cpennero obmiero obpazoBanus «buosorusy, nzydaemasi Ha 6a30BOM YpPOBHE,
SBIISIETCA 00s3aTENIbHBIM yYEOHBIM NPEAMETOM, BXOISIIMM B COCTaB MPEIMETHOM o0sacTH
«EcTecTBEeHHO-HAyUYHBIE [TPEIMETHI.

Jnis n3ydenus 6MoIOTMu Ha 6a30BOM YPOBHE CPEAHEro OO0Iero oOpa3oBaHUs OTBOJUTCS
68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Hezneno).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiornsi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIECTBEHHBIMU, TEXHHYECKUMH H JIPYTUMU
€CTECTBEHHBIMM HaykaMu, ¢uiocoduel, 3THKOH, 3CTeTUKOM U mpaBoMm. Ponb Ouosnoruu B
(opMHpOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HAYK.

Mertonbl O3HAHUS )KUBOW MPUPOAbI (HAOIIOIEHUE, SKCIIEPUMEHT, ONMCaHUE, U3MEPEHHUE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTHUYECKAss 00pabOTKa TaHHBIX).

JdemoHcTpaumMu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpuos, . Yorcon nu @. Kpuk.

TaGnuupl 1 cxembl: «MeTobl TO3HAHUS JKUBOW IPUPOABI».

JlabopaTopHblie U NIpaKkTHYeCKHe PadoThI:

[Tpaktuyeckas pabora Ne 1. «lcmonb3oBaHUE pa3IMYHBIX METOJIOB IPU H3YHYEHUHU
OMOJIOrN4ECKUX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Xuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus: Ouonornu. OTInyYue >KUBBIX
CUCTEM OT HEOPTaHUYECKOU ITPUPOJIBI.

CpoiictBa OmocucTeM H WX pa3HOOOpazue. YPOBHHM OpPraHM3alUU  OHMOCHUCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBbIH, OPraHU3MEHHBIM,  MONYJALHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmuubl u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHH OpraHU3alUU KUBOK
IIPUPOIBI».

O6opynoBanue: mojaenb Mosekyibl JTHK.

Tema 3. XuMH4YeCKHil COCTAB M CTPOEHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE 3JIEMEHThI: MAaKpO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bona n MuHepanbpHbIE BELIECTBA.

@YHKIMK BOJABl M MHUHEpPAJbHBIX BellecTB B kierke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHue 6eIKOB. AMUHOKHCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMblEe AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIN OEIKOB.

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

VYraeBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30Kcupu003a), AucaxapHibl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buonorndeckue QyHKIUN
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Goconunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue GyHkuuu nunuaoB. CpaBHEHUE YIIEeBOJOB, OENKOB M JUIMHUIOB Kak
MCTOYHUKOB SHEPIHUH.

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

[{uronoruss — Hayka o kiuerke. Kiierounas Tteopus — nmpuUMep B3aWUMOJECHCTBHS UAECH U
(akTOB B HAYYHOM MMO3HAHUU. METO/Ibl U3YUEHHSI KIETKH.

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



Tunsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTpOEHUs
npokapuoTuyeckoi kineTku. Kierounas crenka 6akrepuii. CTpoeHrne 3yKapHOTHUECKON KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, JKUBOTHOU U TPUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, UX (DYHKIIHH.
[InasmaTtuueckas MemOpaHa, e€ cBoicTBa M (¢yHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHOMbI KJIETKHA: MUTOXOHIPUH, IIacTUAbL. [I[poncxoxaeHne MUTOXOHAPUHI U iactul. Buasl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PUOOCOMBI, KIIETOYHBIA IIEHTP, LEHTPHOJH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMI0B KIETKH. BritoueHusl.

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

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. lllsann, M. Illneiinen, P. Bupxos, x. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJEY,
«PacnpeneneHre XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuubr u cxemsl: «llepuoanyeckas Ta0iMIa XUMHYECKHX JIIEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOJbI», «buocunres 6enka», «CTpoeHue MoieKkyibl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenue monekynsl ATD», «CtpoeHune 3ykapruoTHYeCKOn
KJIeTKN», «CTpoeHue XKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENbHOU KIETKW», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETK», «Y TIIeBOJbD», «JIunuasn».

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYAOBaHME HAJIsl MPOBEACHHUS HAOIIOICHHUIA,
U3MEpEHMH, SKCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENIbHBIX, KUBOTHBIX M OaKTEepHAIbHBIX
KJIETOK.

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

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

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHUS KJIETOK DPACTECHHMH, >KUBOTHBIX M
OaxTepuii oI MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U X OMUCaHHE».

Tema 4. JKuzHenesiTeIbHOCTb KJICTKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. AcCUMWIANMS  (IJIaCTUUECKUH OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPaHEHMsI BEILIECTB U SHEPTUU B TOHUMaHUU MeTaboIn3Ma.

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

®otocunTe3. CBeroBas M TeMHOBass ¢a3bl ¢orocuHTe3a. Peakiuu ¢oTocuHTe3a.
D¢ dexkTuBHOCTH (hoTOCHHTE3a. 3HaUEeHUE (POTOCUHTE3a JIJIs KU3HHU Ha 3emuie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

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

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

Peakuun wmarpuunoro cunre3a. [eHetnueckas wundopmamus u JHK. Peanuzauus
TeHeTUYECKON HH(popMaI B KieTke. [ eHeTuuecKuid KoJ U ero CBOMCTBa. TpaHCKpHUIIIHS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Drtansl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Hexnertounsie ¢popmbl k13HU — BUpYChL. McTopus otkpbITHs BupycoB (/1. Y. ViBanoBcKkwMi).
OcoOeHHOCTH CTpOEHHsI M KM3HEHHOro IMKJIa BUpYcoB. baktepmodaru. bonesnu pacrenwii,



KUBOTHBIX M YEJIOBEKA, BhI3bIBaeMble BUpycamu. Bupyc nmmyHozaedunura yenoeka (BUY) —
Bo30yautens CIIMJla. OOpaTtHas TpaHCKpUIIUs, peBepraza M uHTerpasa. IIpodunakruka
pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIA.

JdemoHcTpaumuu:

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

Tabmumer u cxembl:  «Tunmel  muTanusy, «Metabommsm»,  «MUTOXOHAPHUSY,
«OHepreTnueckuii oomen», «Ximopormiact», «Dorocuntes», «Ctpoenue JJHK», «Ctpoenue u
¢ynkunonupoBanue reHa», «Cunre3 Oenmka», «leHermyeckwii  Kon», «Bupyce,
«baktepuodarn», «Ctpoenne u ku3HeHHBbIA 1wk Bupyca CIIW[a, Oaktepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-anmaukanuu «Yasoenue JIHK u tpanckpunims», «buocunres
oenka», «CTpoeHue KIeTKkn», Mosens cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHN€e M UHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knerounsnii 1uKi, WM KU3HEHHBIA MK KieTkd. WuTepdasza m muro3. I[Ipomeccsl,
nporekaromue B uHtepdasze. Permmkamus — peakuust matpuunoro cunteda JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapuoOTHUIl. JMIIOMIHBIMA W TarIOUAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenue knerku — Muto3. Craguu Mmutosa. IIpouecchl, mpoucxoasiue Ha pa3HbIX CTaJAMsIX
MHUTO3a. BHOJIOrMYECKHI1 CMBICT MUTO3A.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

DopMBI pa3MHOKEHUS OPraHU3MOB: 0ECII0JIOE U MOJIOBOE. Bubl 0€Croioro pa3MHOKEHUS:
JIeJICHUEe HaJIBOE, MOYKOBAHHE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETATHBHOE
pasmHokenue. IckyccTBeHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAYCHHUE JIJIsl CEICKIIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONOTO.

Meiios. Craguu meiosza. [lporeccel, mpoucxomsmiye Ha cTagusx meiosza. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpica M 3HaY€HUE MEH03a.

["ameTorenes — mporecc oOpa3oBaHUsI MOJOBBIX KIETOK Y )KHUBOTHBIX. [10JIOBBIE Kele3bl:
CEMEHHHUKHU U sSM4HUKH. OOpa3oBaHHE W Pa3BUTHE IMOJOBHIX KIETOK — rameT (CrepMaTo30uj,
AllIeKIIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SHIEKIETOK U
crnepmaTto3onaoB. Omiogorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAILHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHATBHOTO Pa3BUTHA Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHHE, TacTpyJsaius,
opranorene3. [loctaomOproHanpsHOE pa3BUTHE. THUIBI MOCTIMOPUOHAIBLHOTO Pa3BUTHUA: TIPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusHue cpelnbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKIAEHHBIE YPOJICTBA.

Poct u pa3zBute pacteHuil. OHTOr€He3 IBETKOBOIO PACTEHHUS: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHA.

JleMoHCTpanum:

Tabmuipl U cxembl: «DOpMBbI pa3MHOKEHUSI OPTaHU3MOBY, «J[BOWHOE OTUIOJJOTBOPEHUE Y
[[BETKOBBIX pacTeHUi», «BeretraTuBHOE pa3MHOKEHUE pacTeHUIY, «JleneHne KIeTKu OakTepuii»,
«CTpoeHHe TOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMbD», «KieTounblid 1mukny, «Pemmukanus
JHK», «Muto3», «Meio3», «IIpsmoe u Henpsimoe pazBuTue», «I'aMeTorenes3 y MIIeKOMUTAtOIUuX
1 yenoBekay, «OCHOBHBIE CTAJIUA OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOI, MUKporpenaparsl «CrepMaTo30UIbl MIEKOMUTAIOIIETOY,
«Sineknerka milekonuTaromero», «Kapuokunes B KileTkax KOpenika JIyka», MarHUTHask MOJIEIb-
anmuukanus «Jlenenue kinetkuy, moaens JJHK, monens meradasHoii XpoMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

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



JlaGopatopnast pabora Ne 4. «/3ydyeHwe CTpPOCHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HacsieacTBEHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropuss pa3BuTus reHeTMKH. Posib OMUTONOrMM M
SMOPHOJIOTHH B CTAHOBJICHUW I€HETUKH. BKIIa pOCCHICKUX U 3apYOC)KHBIX YUEHBIX B PA3BUTHE
TeHETUKU. MEeTOoIbl TEeHETUKH (THOPHIOJIOTMYECKUH, I[MTOTCHETUYCCKUH, MOJIEKYISPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE TOHATHS. [ eHeTHYeCKass CUMBOJIMKA, UCTIOIb3yeMas B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACIEOBaHWS  MPU3HAKOB, YycTaHoBieHHble [.  Menaenem.
MonorubpuaHoe cKpenuBanue. 3aKOH eIMHO00pa3usi THOPUIOB MEPBOTO MOKoyIeHus. [IpaBuio
JIOMUHUPOBAHUA. 3aKOH paclleruieHus MNpu3HakoB. [mmore3a uumcToThl ramer. l[losHoe u
HETIOJHOE JOMUHUPOBAHUE.

JurnOpugHoe  CKpemmMBaHWE. 3aKOH HE3aBHCHMOTO  HACJICIOBaHUS  IPU3HAKOB.
[{uTOoreHEeTHYECKHE OCHOBBI JUTHOPHIHOTO CKpEIIMBAHHS. AHAIU3UPYIONIEE CKPEIIMBAHHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIUBAHUS [JIsl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

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

XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTHU. [ eHeTUUeCKre KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpEAeNIeHHE 10Jia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mmbl. HacinenoBaHne NpPU3HAKOB, CUEIICHHBIX C
ITOJIOM.

N3MeHunBOCTh. BUbl N3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAs. POk cpeapl
B HCHACJIEJCTBEHHOH HW3MEHYMBOCTH. XapaKTepUCTHKA MOJU(PUKAIMOHHON H3MEHUYHUBOCTH.
BapuanvonHsslil psn 1 BapuanvoHHas kpuas. Hopma peaknuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC NTPU3HAKU U UX HOpMa peakiuu. CBolicTBa MOIU(DUKAIIMOHHON W3MEHUYUBOCTH.

HacnencrBennas, Wiy IeHOTHIIMYECKAs, H3MCHUYMBOCTE. KoMOMHATHBHAS M3MEHYHUBOCTD.
Meiio3 u TmOJIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallMOHHAas
n3MeHYMBOCTh. Kiaccudukanus myrtanuii: reHHbIE, XpPOMOCOMHBIE, T€eHOMHBIE. YacTtoTa u
MPUYMHBI MyTalil. MyTtareHHbsle ¢akTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEACTBEHHOM
m3menunBoctr H. . BaBumosa.

BresnepHas HacneICTBEHHOCTh U U3BMEHUYUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
reHealoTHYecKuii, OJIM3HELOBbIM, IUTOTEHETUYECKUH, OHOXUMHUYECKHI, MOIEKYIIpHO-
reHetudeckuii. CoBpeMEHHOE OIpeACICHUEe TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHPOBAHMHE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoripto [1[[P-ananuza. HacnenctBennsie 3a0oneBaHus
YeJIOBEeKa: TeHHble Ooye3Hd, OO0Je3HM C  HACJICACTBEHHOW  MPEapacroioKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKH.
[Tpuntumne! 3M10pOBOTO 00pa3a >KU3HU, JUATHOCTUKH, MTPOYUIAKTHKA U JICYEHUS T€HETUYECKHUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTUPOBAHHUE. 3HAYEHHE MEAMIIMHCKOW TEeHETHKU B
MPEAOTBPAIEHUH U JICUCHUHN TeHETHYECKUX 3a00JIEBaHH YeTIOBEKaA.

JdemoHcTpaumuu:

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

Tabmumpl 1 cxembl: «MOHOTHOPHUIAHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKask OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«/lurnbpunnoe ckpemmBanue», «lluTonorndeckne OCHOBBI JTUTHOPUIHOTO CKPEITUBAHUS,
«Mero3y, «B3auMoIeliCTBHE aJlJIENbHBIX T€HOBY, «] €eHETUUECKUE KapThl PACTEHUM, J)KUBOTHBIX U
yenoBekay, «['eHeTuka moja», «3aKOHOMEPHOCTH HACIEIOBAHMS, CIEIJIEHHOTO C IOJOMY,
«KapuoTunsl uyenoBeka © IKUBOTHBIX», «Bumael wu3MeHunBOCTH», «MoaudukamoHHas
W3MEHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa Tpynmn KpoBu», «MyTarmoHHas
U3MEHYHUBOCTBY.



Ob6opynoBanue: Moaenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI U
Mukpornpenapar «/[pozodunay (Hopma, myranuu GOpMbl KPUIEB U OKPACKH Tena), repOapuit
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKue padoThbl:

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

Jlaboparopuas padota Ne 6. «M3ydueHre MOAU(PUKAITMOHHON U3MEHUYUBOCTH, ITOCTPOCHHE
BAPUALIMOHHOTO Ps1/1a ¥ BAPUALIUOHHON KPUBOI».

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

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

Tema 7. Cesiekuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa U Ipolecc. 3apoKIEHUE CeNeKIUu U goMecTukanus. Yuenue H. 1.
BaBunoBa 0 LEHTpax MNPOUCXOXICHUS U MHOrooOpaszus KyJIbTYpHBIX pacTeHui. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpPOJa, IITAMM.

CoBpeMeHHbIE METOJbI CeIeKIUU. MacCoBblii U WHIAMBUAYAIbHBIA OTOOPHI B CENEKLUU
pacTeHuil U xKUBOTHBIX. O1leHKa 3KCTepbepa. bin3kopoicTBEHHOE CKpeluBaHe — UHOPUAMHT.
Yucras nuaus. CkpeuiuBaHue YucThIX TuHUM. ['eTeposuc, niu rubpuanas cuia. Hepoacrsennoe
ckpemBanue — ayrOpunuar. OrmanéHHas ruOpuamzanus u e€ ycnexu. VCKyccTBEHHBIN
MyTareHe3 M IOJIYyYEHUE MOJUILUIONAOB. JIOCTHMXKEHUsI CEeNeKUMH PpACTEHUN, MXUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss Kak oTpaciib MPOU3BOJACTBA. ['€HHas WHXKEHepus. ITalbl CO3JAHMS
pexomOunantHoii JIHK u Tpancrennsix opranusmoB. Kierounas umxenepus. Knetounsie
KyJIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHuil. KiloHnpoBaHue BBICOKONPOAYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OKOJOTMYECKHME M dTudeckue mnpobiaemsl. I'MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHCcTpamuu:

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

Tabmupel u cxembl: kKapra «LleHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Paboter akamemmnka M. @. WBanoBay, «llomummonaus», «OOBEKTHI
6uotexHomorun», «Kierounele KylbTyphl U KJIOHMpOBaHUE», «KOHCTpyHpoBaHHE U HEpEeHOC
TEHOB, XpPOMOCOM.

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

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METO/BI U JIOCTHIKEHHUSI CEJEKLUU PAacTeHUH U JKUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035IHCTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIMOHHAS 0MOJIOTHSL.

[IpeanocbUIKM BO3SHUKHOBEHHMSI HBOJIFOLIMOHHOM TEOPUU. DBOJIIOIIMOHHAS TEOPHUSI U €€ MECTO
B Onosoruu. BivsHue 3BOIIOLMOHHON TEOPUH HA Pa3BUTUE OMOJIOTUU U IPYTUX HayK.

CBuzeTenbCcTBa 3BOJIIONMH. [1ajTeoHTOIOrHYecKHe: TOCIeJ0BATEIFHOCTE ITOSIBIIEHHS BH0B
B MAJIEOHTOJOTUYECKONW JIeTONMUCH, INepexoaHblie (Gopmbl. buoreorpaduyeckue: cXoacTBo U
paznuuune dayH u GIop MAaTEPUKOB M OCTPOBOB.

DOMOpPHOIOTHYECKHE: CXOJACTBA W paznyus SMOPHOHOB Pa3HBIX BHUIOB ITO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHbBIE, pPYAUMEHTapHbIE OpraHbl,



aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METabOIMUECKUX ITYTeH Y BCEX OPraHNU3MOB.

OpomtonmonHas teopus Y. JlapBuna. IIpeAnochUikM BO3HHUKHOBEHHS JIapBHHU3MA.
JIBuoKyIEie CWJIBI  JOBOJNIONMHM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKCHHE TIpU
OTPaHUYEHHOCTH PECYpCOB, HEONpenesi€HHas HW3MEHYMBOCTb, OOphOa 3a CyIIEeCTBOBAHHUE,
€CTECTBEHHBIN 0TOOD).

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

MuxkposBostonus. [Tomynsius kak eIMHUIA BUAAQ U SBOJTIOLUH.

JBuxymue cuibl (akTopbl) 3BOJTIOLMK BHIOB B Ipupoje. MyTallMOHHBIN Ipolecc U
KOMOMHATUBHASI U3MEHYMBOCTD. [[OMysSIIMOHHBIE BOTHBI U Apeiid reHoB. M3osus 1 Murparus.

EctectBeHHblil 0T0Op — HampaBistonuii gaktop 3Bojtouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3yiabTaT 3Boonuu. [IpuMepsl npucrnocoOnenuit
y opranu3MoB. ApoMop(h 036l i UIUO0A AN TAIIHH.

Bun u BumooOpazoBanue. Kputepuum Buma. OcHOBHblE (OpMBI BUA00OpA30BAHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MakposBomorus. DopMbl SBONIONUH: (PHIIETUYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napajuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HeCTEUATU3UPOBAHHBIX MPEJKOB. [Iporpeccupyromas
ClicuuaJIin3aiimsi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

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

Tabnuubt u cxembl: «Pa3BUTHE OPraHNYECKOTO MUpa Ha 3eMiIey, «3apOIbIIIHA ITO3BOHOYHBIX
AKHUBOTHBIX», «ApXxeontepukcy», «Popmbl 60pOBI 3a cylecTBOBaHUEY, «EcTecTBEHHBINH 0TOODY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpa3ue MopoAa >KHUBOTHBIX», «llomymsmumny,
«MyTanoHHasi U3MEHUUBOCTEY», «ApoMopho3bl», «anoanantauuny», «O0Lmas nerenepanus»,
«/IBmwxymue cuibl sBoTIONNNY, «Kapra-cxema mapiipyra nyremectsust Y. Jlapsunay, «boprba
3a CYILLIECTBOBAHHEY, «IIpucnocobaeHHOCTD OpPraHHU3MOBY, «I"eorpaduueckoe
BUJ1000pa3oBaHue», « IKOJIOrHYEcKoe BUA000pa30BaHUE.

O06opynoBaHMe: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKPAacKH, HabOp IIOA0B U
ceMsiH, KosuteKuust «IIpumepbl 3alUTHRIX MPUCTIOCOOIEHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HalpaBJIEHUs 3BOIIOLUNY, 00bEMHAs MoeNb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX).

buoreorpapuyeckas kapra Mupa, Kouiekuus «@POpMbl COXPaHHOCTH HMCKOMAEMbIX
JKUBOTHBIX W pacTeHWi», Moaenb ammmmkanusa «llepekpéct XxpomMocom», BiIaKHbIE Ipenaparbl
«Pa3Butue Hacexkomoro», «Pa3BuTme nsArymku», Mukpompenapar «Jlposoduna» (HOpMa,
MyTalu (GOpMBI KPBIJIEB U OKPACKHU TeENa).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

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

JlaGopaTopHast pabora Ne 2. «OmnmcaHue TPHUCTOCOOJICHHOCTH OpraHu3dmMa u eé
OTHOCHUTEIJIBHOTO XapaKTepay.

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

JloHayuHbIE NIPEJICTaBICHUS O 3apOXKACHUU KM3HU. HaydHble runore3sl BOSHUKHOBEHHS
KU3HM Ha 3emuie: abWOoreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONUS. AOHOTEeHHBIN CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPIraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBostoiny. HauanbHele sTansl 6uonornyeckoit apontonuu. ['nnoresa PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp M BO3HMKHOBEHHE NPOTOKJIETKU. IlepBble KIETKM MW HX 3BOJIIOLMA.
®opMUpOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PasButHe xu3Hu Ha 3emiie o 3pam u nepuogam. Karapxei. Apxeiickas 1 mpoTepo3oickas
apsl. [laneo3oiickast 3pa 1 €€ nepuo/ipl: KeMOPUNCKUN, OPAOBUKCKUHN, CUITyPUNHCKUN, JE€BOHCKHIA,
KaMEHHOYTOJIbHBIH, IIEPMCKUH.



Me3so3olickas 3pa 1 €€ Mepruobl: TPUACOBbIN, IOPCKUNA, MEJTOBOM.

KaiiHo30iickas 3pa u €€ nepro/pl: 1aj1e0reHOBbI, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KIMMara M IeoJIOTMYECKUX MporeccoB. OCHOBHBIE 3Tambl 3BOIIOLUU
PaCTUTEIHHOTO U JKUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHUl 1 KUBOTHBIX. [losiBIeHNE, paciBeT
Y BBIMUpaHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpraHMYecKOro Mupa Kak OTpa)keHue 3BoJoLHUU. OCHOBHBIE CUCTEMATUUYECKUE
CPYIIIBI OPraHU3MOB.

OBoironusi yelnoBeKka. AHTpPONOJOrus Kak Hayka. Pa3BuTue mpencTaBieHMH O
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3ydeHus: antponoreHe3a. CxoICcTBa U pa3iandMs 4eJloBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEIIOBEKA.

JBuxymue cuibl  (pakTopsl) aHTpomorene3a. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBEeHHBIH 0TOOp. OOIIecTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUH Tpyaa, MBIIIJICHHE,
peub.

OcHOBHBIE CTaJuU M BETBU HBOJIIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YeIOBEK yMEbIi,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckui, YenoBexk pasyMHbld. Haxonku
HCKOITaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBAHUS, 00JACTh PacIpOCTpaHEHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBIINME pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPoO-
aBcTpaloujHas  (9KBaTOpUAIbHAsA), MOHTOJOWJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
IPUCIIOCOOIEHHOCTH IIPE/ICTAaBUTENIEH YEIIOBEUECKUX PAC K YCIOBUSM CylllecTBOBaHuUsA. EAMHCTBO
yesoBeueckux pac. Kputuka pacuzma.

JdemMoHcTpaumMu:

[Hoptpetsr: @. Penn, JI. ITacrep, A. . Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBun.

Tabmune! 1 cxembl: «Bo3aukHOBeHHEe COHEYHOH CHCTeMBI», «Pa3BuTHE OpraHMYecKOro
mupay», «PactutenbHas kinerka», <«OKuBoTHas kieTtka», «lIpokapuoTuueckas KieTKan,
«CoBpeMeHHas cucTeMa OpraHU4YecKoro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HAXOJIOK
MPEKOB COBPEMEHHOIO 4YeloBeKay», «JlpeBHeilmme moam», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKHne pach».

O6GopynoBanue: wmymnsixku  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblia, KPOMaHbOHIIA), CIENKHA WM M300pakeHHs KaMEHHBIX OpyIui
MEepBOOBITHOTO YesIOBEeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJornueckas Tabauia,
KoJuIeKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHHI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[TpakTueckas padbota Ne 1. «3ydeHrne MCKOMAEMbIX OCTATKOB PACTEHHMH W )KMBOTHBIX B
KOJUIEKLIASAX .

DKCKypcusi «IBOJNIOIUS OPraHUYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIM WM
KpaeBeIUeCKUl My3eil).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

Okojorusi Kak Hayka. 3ajgadyd M pa3fenbl AIKOJOTMH. MeToAbl SKOJIOTHYEeCKHX
UCCIJIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HAa3eMHO-BO3JYIIHas,  IOYBEHHAs,
BHYTPHUOpPraHU3MEHHasI.

Oxonorunueckue (akropel. Kimaccudukamus skomorudecknx (akTOpPOB: aOMOTHYECKUE,
OMOTHUYECKUE U aHTPOIOTreHHBIe. J[elicTBHE IKOIIOTHUECKUX (PaKTOPOB HA OPTaHU3MEI.

AlGuotnueckue  (QakTopel:  CBET, TeMIleparypa, BJIaXHOCTb. DoTomepruoau3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. bronornveckre puTMBbL.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUIIHAYECTBO, CUMOMO3 1 ero ¢opMebl. [lapazutusm, koomeparus, MyTyaln3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HelTpanu3sM. 3HaueHue OUOTUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.



OKOJIOrMYeCcKHe XapaKTepUCTUKH momyasinud. OCHOBHBIE TIOKa3aTeld IOMYJISLHUU:
YHUCICHHOCTh, IUIOTHOCTb, POXAA€MOCTh, CMEpPTHOCTb, NPHUPOCT, Murpamus. JluHamuka
YHCJICHHOCTH HOMYJISILNU U €€ PEeryIsIus.

JdemoHcTpaumuu:

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

Tabmuupl u cxemsl: kapta «l[Ipupoausie 30Hb1 3emuany, «Cpensl 0OUTaHUS OPTaHU3MOBY,
«Doronepuoausm», «llomymsanun», «3aKOHOMEPHOCTH pOCTa UHUCIEHHOCTH IOMYJIALUU
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 PAa3HBIX MECT
oOUTaHUSY.

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

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISIMA Pa3HBIX BUIOB PACTCHHI.

Tema 4. CooO1ecTBa U 3K0JI0THYECKHE CHCTEMbI.

CoobmectBo  opranuzmMoB —  OuouneHo3. CTpykTypbl  OuoOLleHO3a:  BHJOBaf,
NPOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okonoruyeckne cuctembl (skocuctemsl). [loHsTe 00 sKocHcTeME UM OHOreoleHO3e.
OyHKIMOHANBHbIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopor BemecTB M MOTOK 3HEpruuM B 3Kocucreme. Tpoduueckue (MUIEBbIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTMYEeCKHe NHpaMHJIbl: HPOIYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCUCTEM: YCTOMYMBOCTh, CAMOpPETyJisiLus, pa3Butue. CyKieccus.

[Tpupoauble 3KOCHCTEMBI. DKOCHCTEMBI O03€p M pEK. ODKOCHUCTEMa XBONHOIO HIIU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KocUCTeMBl. buosoruueckoe u
X035CTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢aktop ycroiunBoctu skocucreM. CoxpaHeHHue OMOIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocepe. ['panutisl, coctas u cTpykTypa Ouochepst. XKusoe
BemiectBO M ero (QyHkuuu. OcobeHHOCTH Ouocdepbl Kak I100aJbHOM 3KOCHUCTEMBI.
JluHaMuyeckoe paBHOBecue U oOpaTHas cBs3b B Onocpepe.

KpyroBopoTbl BemiecTB M OHOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbBIE OMOMBI CYIIH.

UYenoseuectBo B Ouochepe 3eminn. AHTpororeHHbie u3MeHenus B onocdepe. ['nmodanpHbIe
HKOJIOTUYECKUE MPOOIIEMBI.

CocymecTBoBaHue NpUpoOIbl U yenoBeuecTBa. CoxpaneHue 6MopazHooOpas3us Kak OCHOBA
ycroiftunBocty Onochepsl. OcHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIHBIMU PECYpCaMH U MX
UCIOJIb30BaHue. JlocTrkeHus: OMONIOrUM U OXpaHa MPUPO/IBIL.

JleMoHCTpanum:

[Toptpetsr: A. JIx. Terciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «llumessie nenu», «buorneHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«OKOoCcHCTEMA IINPOKOJIUCTBEHHOTIO JIECay, « IKOCHCTEMA XBOMHOT O Jiecay, «bnoreHo3 Bogoéma,
«ArporieHo3», «lIpumepHBIE aHTPOIOTEHHBIE BO3JACUCTBUS Ha TNpUpoay», «Baxkuenmme
UCTOYHUKU 3arpsA3HEHUsl BO3JyXa U I'PYHTOBBIX BoJ», «[louBa — BaxkHeWIIas COCTaBISIOIIAS
ouocthepnr», «DakTopel gerpajauumu  nouB», «llapHukoBbIT  3ddexT», «DPaKTOpPbI
PalmoaKTUBHOTO 3arpsi3sHeHUs: Onocdeprl», «O0mas cTpykrypa ouocheps», «Pacrnpoctpanenue
xu3HH B Onochepe», «O30HOBBIN dKkpaH Ouochepwr», «KpyroBopor yriepoga B Oumocdepe»,
«KpyroBopoT a3ota B mpupoe».

OGopynoBanue: Moaenb-anTuIuKanus « Tumiuaapie OUOIIeHO3b», TepOapuil «PacTuTensHbIe
cooOmiecTBa», kosulekuuu «buorneHos», «Bpeautenn BaKHEMIIMX CEIbCKOXO3IHCTBEHHBIX



KyJIbTyp», repOapuum M KOJUIEKIUM PAcTeHU M >KUBOTHBIX, NPHUHAUIEKAIIUE K pa3HbIM
HKOJIOTHUECKUM TpyIam ojxHoro Buna, Kpacunas kxuura Poccuiickoit denepanyu, n3o0paxeHus
OXpaHsIEMBbIX BUJIOB PACTEHUH U JKUBOTHBIX.



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

Cornacho ®I'OC COOQO, ycraHaBnuBaroTCs TpeOOBaHUSA K pe3ylIbTaTaM OCBOCHUS
00YyYaIOIIMMHUCS IPOTPaMM CPEAHEro o0IIero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM H
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B CTPYKTYPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPECAMCTA «buomxorusy BbIJICIICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEAEIIECHUIO,
HaJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, ILEJCHANPABICHHOE pPAa3BUTUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJOTUYECKOT0 3HAHUS, TOTOBHOCTh U CLIOCOOHOCTH 00y4aloIInXCsl PYKOBOICTBOBATHCS B CBOCH
ACATCIIBHOCTH LICHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, IPUCYIIHUMU CHUCTEMC OMOJIOTMYECKOT0
o0pa3oBaHus, HATMYME YKOJIOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTH LIETTU U CTPOUTH
JKU3HCHHBIC I1JIaHBI.

JInaHOCTHBIE pe3ynbTaThl OCBOCHUS Npeamera «buonorus» nocTUraroTcs B €IUHCTBE
y‘Ie6HOﬁ M BOCHHUTATEIHHOM ACATCIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCI/If/'ICKI/IMI/I
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu IOBEAEHUS M CIIOCOOCTBYIOT IIpOIeccaM CaMOIIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPa3BUTHS, PAa3BUTHS BHYTPEHHEH MO3UIMHM JIMYHOCTHU, MAaTPUOTU3MA,
YBAXXEHUA K 3aKOHY U IIPaBOIOPSAKY, YEJOBEKY TpyJa M CTaplIeMy IIOKOJIECHHUIO, B3aHUMHOIO
YBaOXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJulUsiM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKarollen cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro npeamera «buomorus» MOMKHBI OTpaXkaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYaroLIUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON II€HHOCTHBIX OpPHUEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  0O0IIecTBa,
pacuIiipeHre KU3HEHHOTO OIbITa U OMNbITA AESITENLHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpakIaHCKOro BOCIMTAHMSA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOW TMO3UIIMK  OOY4YarOIIeTOCs Kak aKTHUBHOTO |
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

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

TOTOBHOCTHL K COBMECTHOU TBOpquKOﬁ ACATCIIBHOCTH IIPpXU CO3JaHUU y‘-I€6HBIX ITPOCKTOB,
pelIeHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNSITh COOCTBEHHYIO TMO3HUIIMI0O TI0 OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTBIBATH B CBOUX )IefICTBHHX HGO6XOJII/IMOCTI) KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUS JIOJIEH ¢ Pa3HBIMU yOEXKICHUSIMHU, KYIbTYPHBIMH [IEHHOCTSMH U COLUATHHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBHITIONHEHUS YUeOHBIX,
MMO3HABATCJIbHBIX W HCCICAOBATCIBCKUX 3ala4d, YBaXUTCJIIBHOTO OTHOIICHUA K MHCHHUIO
OTIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOMPOCOB OMOIOTHYECKOTO COIECPIKAHMUS,

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:



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

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

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pAa3BUTHE OUOJIOTHH,
MOHMMAHUS 3HAuYeHUs OWOJOTMM B IO3HAHWU 3aKOHOB TNPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIEC PEIICHHS], OPUCHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIETo;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POJMUTEISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOT'O
MPUHSTHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULUAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

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

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

FOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHJAaX MCKYCCTBAa, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

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

MOHMMAaHUE U peajn3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIM PEKUM 3aHSITHI W OTIbIXA,
perynspHas (Qu3MYeckass aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (pU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TIPaBUJ HMHAMBHIYATBHOTO M KOJUIEKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

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

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Yy, OCO3HaHKE LIEHHOCTU MacTepCcTBa, Tpy0Jto0ue;

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

UHTEpEC K pa3nuyHbiM cepam mpodeccHoHANbHON AESTeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOP OymyIeit mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIEC )KM3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUH BCel
KU3HU,

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

9KOJIOTHYECKH 11e1ec000pa3HOe OTHOIIEHHE K MPUPOJIe KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILLECTBOBAHHS;

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

OCO3HaHUeE IN100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IyTel X peleHus;

CIIOCOOHOCTH UCMOIB30BaTh MpUOOpETaeMble IPU U3YYCHUH OUMOJIOTUU 3HAHUS U yMEHUs
IpU pelleHuU MNpoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHNEM (COOII0IEHUE



IIPABWJI TIOBEIEHUS B INPUPOAEC, HANPABICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

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

HaJIMYUE PA3BUTOIO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIBTYphl, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJACTBOBATbCSI HMH B
[IO3HABATEJIbHONW, KOMMYHMKAaTUBHOW M COLMAIbHOM IIPAKTUKE, IOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTU YKOJIOTHYECKOM HAIIPABJIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

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

COBEPIICHCTBOBAHUE SA3BIKOBOM M UNTATEIbCKON KYJIbTYphI KaK CpPEICTBA B3aUMOJACUCTBUSA
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpYKarolieM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeJloBeKa U O0O0IlecTBa, B IO3HAHUM MPUPOJIHBIX
3aKOHOMEPHOCTEN M pellieHUH IPOoOIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUU JUISI COBPEMEHHOW HMBHIIM3AIMU: 00ECIICUCHUS
HOBOI'O YPOBHS pa3BUTHs MEIMILIMHBI, CO3JaHHE NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pelarh pecypcHble MpoOaeMbl pa3BUTUS YEJIOBEUECTBA, IIOUCKA MyTeH BbIXOJA U3 IJI00alIbHbBIX
9KOJIOTUYECKUX MPpo0seM U obecrieueHus nepexoa K ycToiuuBOMY pa3BUTHUIO, PALIMOHATIBHOMY
HCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMM B LIEJISIX MOBBIMIEHUS OO0Iei
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOH TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
IpPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi npu U3y4eHuu OnoJIoTuH;

MOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJyyaeMble 3HAHUS Ui aHalW3a M OObBACHEHHs SBJICHUMN
OKpYXKaloIIero MUpa M HPOUCXOJAIIMX B HEM H3MEHEHUHN, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIFOYEHHUsST Ha OCHOBE HAy4YHbIX (DAKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 TOJXY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJb30BAaTh OMOJIOTMYECKUE 3HAHUS Ul peIIeHUs
po0JieM B peasIbHBIX )KM3HEHHBIX CUTYAlIMSIX;

OCO3HAHHE IICHHOCTH HAayYHOH JEATENbHOCTH, TOTOBHOCTh OCYILECTBIATh NMPOEKTHYIO U
HCCJIEIOBATEIBCKYIO AESITEIbHOCTh MHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMpPEpPHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUH 10 OHOJOTMU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeamMeTHble pe3yNbTaThl OCBOCHHUs y4deOHOro mpeamera «bHOJOTHS» BKIIOYAIOT:
3HaUUMbIe Ui (OPMHPOBAHMUS MHUPOBO33PEHUS OOYYAIOMIUXCS  MEXIUCIUTUIMHAPHBIC
(MeXMpeIMeTHBIE) OOIeHAYYHbIE TIOHATHS, OTPAXKAOIIINE IIEIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienUKy METOJIOB IMO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHS,
SIBIIGHUE, TIPOIECC, CHCTeMa, HAy4YHbIM (akT, MPUHIUM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopHsi, WCCIeIOBaHNEe, HAONIOJCHUE, M3MEpPEHUE, DKCIIEPUMEHT W JPYTUX), YHHUBEPCAIbHBIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECIECUNBAIOIINE
dbopmupoBanre (YHKIIMOHATHLHON TPAMOTHOCTH U COLMAIBHONW KOMIIETEHIIMH OO0y4YaroIuXcs,
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCHUIIIIMHAPHBIE,



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

MeranpeameTHble pe3ysbTaThl OCBOCHMs INPOrpaMMbl CpeJHero obmero oOpa3oBaHUs
JIOJKHBI OTPaXKaTh:

OnJiaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH II03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JOrHYEeCKHE TeHCTBHS:

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

UCIOJIb30BaTh IPH OCBOCHUH 3HAHUH IMPUEMBI JIOTHUECKOT0 MBIIIUIEHUS (aHAIN3a, CUHTE3a,
CpaBHEHHs, Kiaccu(uKaruy, OOOOIIEHUS), PACKPBIBATh CMBICT OHOJOTMYECKHX TOHSATHH
(BBLAETATH UX XapaKTepHbIE IPU3HAKU, YCTAHABIMBATh CBSI3U C IPYTUMU ITOHATHIMU);

OTIpeNeNATh WENN MACATENbHOCTH, 33JaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHKCHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C IOCTABICHHBIMU LEJIIMU;

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

CTPOMTBH JIOTHUECKUE PACCYKIEHUS (HMHIYKTUBHBIC, JIeTyKTHUBHEIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U IPOTHBOPEUMS] B pacCMaTpUBAEMBIX SIBJICHUSX, (DOPMYIMPOBATH BBIBOJBI U
3aKJIF0YEHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHs CYLIECTBEHHBIX CBA3EH U
OTHOIIICHUU B M3y4YaeMbIX OHMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYMM PAa3HOTO Poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALIMOHHBIX HCTOUHUKAX;

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

BHOCUTh KOPPEKTHBHI B JESTEIBHOCTH, OICHWBATh COOTBETCTBHE PE3YJIbTATOB LEISM,
OLIEHUBATh PUCKH MTOCIEICTBUI e TEIbHOCTH;

KOOPAWHUPOBATh W BBIIOJIHATH pPAabOTy B YCJIOBUSAX pPEaTbHOrO, BHUPTYAIBHOTO U
KOMOMHUPOBAHHOT'O B3aUMOACHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCIEA0BATEIbLCKHE NeilCTBUS:

BJIa/IETh HAaBBIKAMM y4€OHO-UCCIIE0BATEIbCKON U MPOEKTHOM AESITEIbHOCTH, HaBBIKAMU
paspelnieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHus MPaKTHYECKUX 3aa4, IPUMEHEHHIO Pa3IMYHBIX METOAO0B TIO3HAHUS;

UCIMOJIb30BaTh PA3JIUYHbIE BHUJBl AEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIpPETANNHU, TPEOOPA30BAHUI0 W MPUMEHEHHIO B YYEOHBIX CHUTYaIMsIX, B TOM YHWCIE TpPU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

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

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATENbHON NESITEIBHOCTH W
KU3HEHHBIX CUTYaLlUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3UpPOBATh 3aj]ady, BBIIBUTATh
TUIIOTE3y €€ PelIeHNUs, HAXOJUTh apryMEHTBHI JUIs JI0Ka3aTeNIbCTBA CBOMX YTBEPXKIECHUH, 3a71aBaTh
napamMeTpsl ¥ KPUTEPUH PEIICHUS;

aHAJTM3UPOBATH MOJYYEHHBIE B X0J1€ PEILICHUS 3a/1a41 PE3YJIbTaThl, KPUTHUECKH OILICHUBATh
UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh 1EJICHAIIPABICHHBIN MOUCK MEpeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHATIBLHYIO CPEeaYy;

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

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1acTe;



BBIIBUTAaTh HOBBIE HJEH, MpeAjiaraTb OpUTHHAJIbHbIE MOJAXOAbl U pEUICHHs, CTaBUTh
pOOJIEMBI U 3aJ1a4H, JOMTYCKAIONINE allbTEPHATUBHBIE PEIIICHHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATLCS B PA3NUYHBIX MCTOYHHMKAX HH(MOpManuu (TEKCTe ydeOHOro mocolus,
HAYYHO-TIOMYJISIPHOM JUTEpaType, OMOJIIOTUYECKUX CIIOBApsSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax pgaHHBIX, B VHTepHeTe), aHAIM3UPOBATh WHMOPMALHIO PA3IMYHBIX BHIOB H (OpM
MPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

dbopMyIUpOBaTh 3ampOChl W TPHUMEHATh Pa3jMYHBIE METOABI TPHU IOWCKE U O0TOOpe
Ounonoruueckoi nHGoOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YU4EOHbBIX 3a/1a4;

NpHOOpPETaTh OMBIT WCIHOJB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3IUNYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOUPATh ONTHMAIBHYIO (OpMYy MPEACTABICHUS OHOJIOTHYECKON
nHpopmaruu (cxemsl, TpaduKu, AHArpaMMBbl, TaOIUIBI, PUCYHKH U JIPYTOE);

UCTOJIb30BaTh HAYYHBIN S3bIK B KauecTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYECKOM
uH(popMalvel: MPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMEHKIATYpPY, HCIIONB30BaTh M IMPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISIHOCTH;

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

OBjaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU J1eCTBUSAMM:

1) o6menne:

OCYIIECTBIISATh KOMMYHHKAITUN BO BCEX Cdepax KM3HU, AKTUBHO Y4aCTBOBAThH B JHAIIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33JaBaTh BOMPOCHI, BHICKA3bIBAThH
CY)KJIGHUSI OTHOCHTEIIbHO BBINOJHEHUsI TIpeajaraéMon 3ajadyd, YYHUTHIBaTh HHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIC CpeACTBa OOIIEHUS, MMOHMMATh 3HAYEHHE COLUAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, yMETh CMATYaTh KOH(IUKTHI U
BECTHU TMEPETOBOPHI;

BJIQJIETh PA3NUYHBIMU CIIOCOOAMU OOINEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIIOJCH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY U B KOPPEKTHOU dopme
bopMyIUpOBaTH CBOM BO3PAXKECHHUS;

pPa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJIB30BAHHEM SI3BIKOBBIX
CPENCTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

MOHUMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaTbHOU pabOTHI TpU
pelieHny OMOoJ0THYecKor MpobsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHUS TPYIIOBBIX
dbopM B3aMMOECHCTBHYSI TP pELICHUH yueOHOM 3a/1auH;

BBHIOMPATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBUM C y4ETOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEHN Ka)KJ0r0 4J€Ha KOJIEKTUBA;

NPUHUMATh [I€TH COBMECTHOM JESITENIbHOCTH, OPTraHW30BBIBATH M KOOPIUHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACTIPEAEIISATE POJIU C YYETOM MHEHUMN
Y4aCTHUKOB, OOCYXAaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXJIOT0 YJaCTHHKA KOMaHIbI B OOIIUN pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

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

OCYLIECTBIISAITh TO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3NIMUYHBIX CHUTYyalUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITh HMHUITUATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBUAMM:

1) camoopranu3amnms:



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

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKH B CBOMX
JEHUCTBUSX M IOCTYIKAX II0 OTHOLICHHIO K >KMBOW IIPUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYXKarOIINX;

CaMOCTOSITENIbHO OCYILLECTBIISTh IO3HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBaTH COOCTBEHHBbIE 33Jayl B 00pa30BATENbHOM JEATEIBHOCTH MU
JKU3HEHHBIX CUTYaLMsIX;

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

JIaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieN1aTh OCO3HAHHBIN BBIOOP, apr'yMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTh 3a PELLICHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO IIMPOKOM PYIULMH B Pa3HBIX 00JaCTIX
3HaHMUN, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

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

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

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

3) npunsiTHE cedsl M APYIHUX:

IPUHUMATH ce0sl, TIOHUMAsi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

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

IpHU3HaBaTh CBOE NIPABO U MPABO APYTUX HA OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbTaThl ocBoeHUs nmporpamMbl COO mo 6uosnoruu Ha 6a30BOM YypOBHE
BKITIOYAIOT CIeIH(uUecKue sl yaeOHoro npenmera «buonorusy HaydHbIe 3HAHHS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIBI
NeSITETHHOCTH TI0 TTOJTyYEeHHIO HOBOTO 3HAHUS M MPUMEHEHHWIO 3HAHWH B Pa3IMYHBIX YYEOHBIX
CUTYallUsX, & TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
NpeMETHBIC PE3YNIbTaThl MPEACTABICHBI IO TOJaM 00yUeHHUS.

[TpenmeTtHbIe pe3yabTaThl 0OCBOCHUS yueOHOTO npenmeta «buonorus» ¢ 10 knacce n0onKHbBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M POJIU OMOJOTMHM B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oononornu, PyHKIIMOHAITEHOM TPAaMOTHOCTH YEJIOBEKa IS PEeIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHITUN: )KU3Hb, KIETKA,
opranusM, MeTabom3M (0OMeH BEIeCTB U MpeBpallleHre SJHEPTUH ), TOMEoCcTa3 (CaMOoperysnus),
YpOBHEBas  OpraHU3alUMsl  JKUBBIX  CHUCTEM,  CaMOBOCHpPOM3BeAE€HUE  (PErpomyKLus),
HACJIEICTBEHHOCTh, N3MEHYHUBOCTb, POCT U Pa3BHUTHE,

yMEHuE wu3jiaraTb OMOJOTMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
HEHTpaJbHasl JOTMa MOJEKYJsipHOM Owmomorumn), 3akoHbl (I'. Mennemns, T. Moprana, H. W.



BapunoBa) u yuenus (0 eHTpax MHOT0OOpasus U MPOUCXOXKICHUS KyIbTypHbIX pacTenuid H. U.
BagsusoBa), onpenensatb rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOAaMH HAay4yHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJACHHWE M OMNHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHWH, OpraHu3alys M TNpPOBEJICHHE OHOIOTHYECKOTO
9KCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXKAY HCCIEeIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYUYEHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSTHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3Y/IbTATOB;

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

YMEHHE MPUMEHSATH MOJTY4YCHHbIC 3HAHUA JJIS 00BSCHEHUS OMOJOTMYECKUX MPOILIECCOB U
SIBIICHUM, U1l IPUHATHS NPAKTUYECKUX PEHICHUH B MOBCEIHEBHON )KU3HHU C IENIBbI0 00eCTIeueHHs
0€30MacHOCTH CBOETO 3JI0POBbS U 37I0POBBSl OKPYKAIOIIUX JFOJIEH, COONIOIEHUS HOPM
rPaMOTHOI'O IOBEACHHUSI B OKpYXKalolled MNPUPOAHON cpele, NOHMMaHuE HeoOXOIUMOCTU
WCIIOJIb30BaHUsl JOCTUKECHUM COBPEMEHHON OMONOrMM U OMOTEXHOJOTHH JJs palrOHAIBHOTO
[PUPO/IONOIIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHbIE TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOPUAHOE
CKpEeIIMBaHKe, CIEIUICHHOE HACIEO0BAaHHE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUTSL TIpEe/ICKa3aHus Hacle0OBaHUs TPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M TPAKTHYECKHE PadOThI, COONIONATh MpaBWiIa MPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

yMEHHE KPUTHYECKH OILICHWBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHaIIbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE TMHCbMEHHBIE U YCTHBIE COOOIICHUs, 0000IIas
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHMKOB, TPaMOTHO HCIHOJb30BaTh
MOHSTUMHBIN anmapaT OMOJIOTHH.

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

c(OPMHUPOBAHHOCTh 3HAHUM O MeCTe M POJU OMOJOTMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HayYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeILEHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/Iep)KaHUe OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISIIINS,
reHo(oH, SBONIONMS, JBWXKYIIME CHIBl ((aKTOpbl) H3BOJIOLUHU, MPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUA000pa30OBaHME, SKOJOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYLIeHTHI, LIeTIH MUTaHUs, SKOJIOrHYecKas nupamuaa, OuoreoneHos, ouocdepa;

yMEHUE WH3/arate Ouosorndeckue Teopuu (3BomronMoHHas Teopus Y. lapBuHa,
CHHTETHUYECKAsi TEOPHS SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBanus ri1aBHbIX HampaBieHM M nyted 3Bomonuu A. H. CeBeprosa, ydyeHus o
o6uocdepe B. 1. Bepranckoro), onpeaensTh rpaHUIbl KX TPUMEHUMOCTHU K )KUBBIM CUCTEMaM;

yYMEHHUE BIa/IeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHU3aluss U TMPOBEACHHE OHUOJIOIMYECKOTO
DKCIEPUMEHTA, BBIIBW)KEHUE THMIIOTE3bI, BBISABICHUE 3aBHUCHUMOCTH MEXIY HCCIEAyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX pEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX IMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIAThH CYIIECTBEHHbIE MPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSALUA, TMPOJAYIEHTOB, KOHCYMEHTOB, pEIYLEHTOB, OHOr€OI[EHO30B U HKOCUCTEM,



OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  HM3MEHUMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JEHCTBHS 3KOJIOTMYECKHX (DaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BELIECTB U IOTOKA YHEPIUU B IKOCHCTEMAX, aHTPOIIOI'€HHbBIX U3MEHEHUI B
HKOCHUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX IMKJIOB B
ouocdepe;

YMEHUE TPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUH, JJIs1 IPUHATHS IPAKTUYECKUX PEIICHUH B IOBCEIHEBHOM XKU3HH C LIEJIbI0 00ECIeUeHU S
0€30MIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COONIONEHUS HOPM
IPaMOTHOTO IOBEJEHHMsSI B OKpYXawolleil NpUpOIHOH cpele, MOHMMaHUE HEOOXOIUMOCTH
UCTIOJIb30BaHUS JOCTHKEHHH COBPEMEHHOM ouonorun Uit panroHaIHLHOTO
HPUPOONOIb30BAHNUS;

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

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE padOThl, COONIIOAATh MpaBHia MPU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

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

yMEHHE CO3/1aBaThb COOCTBEHHbIE NMCbMEHHBIE U YCTHBIE COOOIIeHUs, 00o0Imas
Ouonornyeckyro HMHGPOPMANKMI0O W3 HECKOJIBKHX HCTOYHHMKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM u(ppoBbIe
Ne i/ EpOrPAMMEI pasi Beero Kontpoabusbie IlpakTuueckue f)]gpg) OBAT e.l)'lbl-lbl e
padoThI padoThI pecype
bubnuorexa [JOK
! bronoris kax Hayka 2 0.5 https://m.edsi.ru/7f410292
2 JKuBbie cucTeMbI M X OpraHu3aius 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
3 XHWMHYECKUH COCTaB M CTPOCHUE KIICTKH 8 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
bubnnoreka [JOK
4 IKH3HEACATENBHOCTS KIETKH 6 https://m.edsg.ru/7f4lc292
5 PazmHoOXeHUE 1 MHIUBUAYAIBHOE 5 1 bubnmnorexa [JOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 8 15 bubnuoteka [JOK
OpraHHM3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
8 PeszepBHOe Bpemst 1 bubmorexa [TOK
https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOI'PAMME
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11 KJIACC

KoJsn4yecTBO 4acoB JIeKTPOHHbIE
HauMenoBaHue pa3aesioB H TeEM ndpoBbie
Ne n/m Y —— pa3 Beero Kontposbubie IIpakTunueckue E)I% p?:f oBAT e.?n)m)l e
padoThI padoThI pecypebi
bubnuoreka IOK
1 IBOmOIEOHHEAS GEoNOTHA 9 1 https:// m.edsgj.ru/?f41cc74
2 BoO3HUMKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnnorexa [JOK
3emie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpyKaromas cpeaa 5 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 Bronmozexa LIOK
https://m.edsoo.ru/7f41cc74
5) PesepBHOe Bpemst 2 BH6JI_HOTeKa LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25

[TPOT'PAMME



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

10 KITIACC
Ne KoJsnyecTBo 4acoB Jara JIeKTPOHHBbIE HU(POBHIE
w/n Tema ypoka Beero Kontposbubie IIpakTnueckue wysenus o0pa3oBaTe/bHbIE
padoThI padoThI pecypcbl
bubnunorexa LIOK
1 Buosiorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUSA JKUBOM
npuposl. [Ipaktuyeckas pabora
2 Ne 1 «Mcnonp3oBanue 1 05 bubnunoreka LIOK
Pa3InYHBIX METOIOB IIPU ' https://m.edso0.ru/863e6122
M3y4EHUN OMOJIOTMUECKUX
00BEKTOBY
3 buonorndyeckue CUCTEMBI, 1 bubnmorexa [IOK
IPOIIECCHI U MX M3YYCHHE https://m.edso0.ru/863e6564
4 XHUMHUYECKHUM COCTaB KIIETKU. 1 bubnmorexa [IOK
Bona u MuHEpaibHbIE COJIU https://m.edso0.ru/863e674e
5 benku. Coctas u ctpoeHue 1 bubmmnoreka HOK
0enkoB https://m.edso0.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue 1 05 bubmuorexa [IOK
KaTaJIMTHYECKOW aKTHBHOCTH ' https://m.edso0.ru/863e6b72
(bepMeHTOB (Ha mpuMepe
aMUJIa3bl WM KaTajaasbl)»
but6mmorexa [IOK
! YTIeBOAEL. JIMmH e . https://m.edso0.ru/863e6870
8 HyknennoBbie kucinoTsl. ATO 1 bubmorexa HOK

https://m.edso0.ru/863e6d5c¢



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

I/ICTOpI/ISI U MCTOABI U3YYCHHUA

bubnunoreka LIOK

9 kiaetku. Kinerounas reopus https://m.edso0.ru/863e6e88
10 KneTka kak nenoctHas xuBas
cucTema
CrpoeHnue 3ykapuoTUYECKON
kieTku. JJaboparopnas padora No
2 «3y4eHue cTpoeHHs! KIETOK Bu6mmoteka [JOK
11 pacTeHHi, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuii Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIFICAHHEC)»
bubnunoreka LIOK
12 OOMeH BeleCTB MK META00IN3M hitps://m.eds00.ru/863e766¢
bubnuoreka [{OK
13 ®otocuites. XemocHntes https://m.edsoo0.ru/863e7c98
N bubnuoreka [{OK
14 HepreTuueciuii oOmen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGopaTtopHnast pabota Ne 3 05 bubmuoreka [IOK
«HabmroneHne MUTO3a B KIIETKAX ' https://m.edso0.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Bbuocunres 6enka. Peakmus bubnunorexa LIOK
MaTPUYHOTO CHHTE3a https://m.edso0.ru/863e796e
but6mmorekxa [IOK
17 Tpascasnus — Guocnres benka https://m.edsoo.ru/863e796e
18 Hexknerounsie ¢popmbl )KU3HU — bubnuoreka [IOK
BUPYCHI https://m.edso0.ru/863e7540
@DopMBbI pa3MHOKEHUS bubmorexa HOK
19 PMPI P https://m.edso0.ru/863e81b6

OpPraHu3MOB

https://m.eds00.ru/863e831e



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
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bubnunoreka LIOK

20 Meiios https://m.edso0.ru/863e7f4a
OO06pa3oBaHue U Pa3BUTHE
ITOJIOBBIX KJIETOK.

21 OmnonotBopenue. JlaboparopHas 05 bubmuorexa [JOK
pabota Ne 4 «M3yuenue ' https://m.edso0.ru/863e81b6
CTPOCHHMSI TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOMpEIapaTax»

22 NunuBuayansHOE pa3BUTHE Bu6moteka [JOK
OpraHU3MOB https://m.edso0.ru/863e8436

2 maonenersenmoomn Bu6mmotera LIOK

https://m.edso00.ru/863e86f2
W3MEHYHUBOCTHU
y | e e B 0K
' https://m.eds00.ru/863e8878
CKpELIMBaHUE
UTHOPUIHOE CK WBaHUE.
25 231311<01i5 ie?aBolfc;hf(frIg e bubmmorexa LHOK
https://m.edso0.ru/863e89a4
HaCJIeI0BaHUS IPU3HAKOB
CremieHHOE HacjieI0BaHHe
npu3HakoB. JlJaboparopHas
Ta Ne 5 «1 HU
26 II;ZS}(I)H:TJ:-TS;LISI?::H6peI/I,£[HOFO u 0.5 bubmorexa LIOK
https://m.edso00.ru/863e8c60
JTUTHOPUTHOTO CKPEITUBAHUS Y
Jpo30(hUITBI HA TOTOBBIX
MHUKpOIIpenaparax»

27 I'enetuka nona. HacnenoBanue but6mmorekxa [IOK
MIPU3HAKOB, CIETIJICHHBIX C MOJIOM https://m.edso0.ru/863e8c60
M3MeHYHUBOCTb.

Heunacnencreennas
28 U3MEHYMBOCTh. JlJabopaTopHast 0.5 bubmmorexa [IOK

pabota Ne 6. 3yuenue
MOAM(UKAIIMOHHON

https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
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U3MEHYUBOCTH, IOCTPOCHUE
BapHaLlMOHHOIO psiJia U
BApUALIMOHHON KPUBOM»

HacnencrsenHas N3MEHUYHUBOCTD.

29 JlaGopaTopHas pabota Ne 7. 1 05 bubmuorexa [JOK
«AHanu3 MyTaui y I1po30QHiIbl ' https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHUKPOIIpEapaTax»
bubmuoreka [IOK
30 T'eneruia uenosexa 1 https://m.edso0.ru/863e8d78
PesepBHeIil ypok. O600IICHHE TT0
31 teMme «HaciencTBEeHHOCTD U 1
W3MEHYUBOCTHh OPTaHU3MOBY
32 Ceneknus Kak HayKa M IpoLece 1 Bubmzorexa HOK
https://m.edsoo.ru/863e9214
33 MeToap! M JOCTUIKEHUS 1 bubnunoreka LIOK
CEJIEKIIUU PACTEHUH U YKUBOTHBIX https://m.eds00.ru/863e9214
34 broTrexHoorus Kak orpacib 1 bubmuoteka [IOK
HPOM3BOJICTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

ITPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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11 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U (pPOBbIE

N Tema ypoka KoHT I Jata oOpa3oBare e
/o Beero POJIbHbIE PaKTH4YECKHe H3ydenus Pa30BaTEJIbHbI
padoTbI padoThbI pecypcnl
1 OBOJIIOLUS U METOILI €6 1 bub6nmoreka [IOK
U3y4YCHUS https://m.edsoo.ru/863ea20e
2 Wcropus pa3Butus 1 Bbu6moteka [JOK
IPEACTaBICHHI 00 3BOIOLUN https://m.eds00.ru/863e9570
bubnuoreka [IOK
3 Mukpoosomows . https://m.edso0.ru/863e9cle
[Tonynauus Kak 3;1eMeHTapHas
€IMHULIAa BUJA U SBOJIIOIUH. Bubmmotexa LIOK
4 Jlabopatopuas pabora Ne 1 . 05 https://m.edso0.ru/863e99c6
«CpaBHEHUE BUJIOB 10
MOP(OJIOTHYECKOMY KPUTEPUIO»
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubmuoteka [IOK
(baKTOphI) IBOITIOIHH https://m.edso0.ru/863e9da4
6 EctectBenHblIi1 0TOOp U €ro 1 bubmmnoreka HOK
bopmbl https://m.edso0.ru/863e9ed0
Pesynbrarts! 3Bomtonuu:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB
1 BU1000pazoBaHHUe. Eu6morexa LIOK
! JlaGopatopras padora Ne 2 . 05 https://m.edsgn.ru/863e9fde
«Onucanue NpucrnocoOIeHHOCTH
opranusma 1 €€ OTHOCUTEILHOTO
Xapakrepa»
8 Hamnpasnenus u nmytu 1 bubnuoreka [IOK
MaKpO3BOJIOIHH https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BOIOLINMN 1
10 Hcropus xu3Hu Ha 3emiie U 1

METOJBI €€ N3YUECHHUS



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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11 I'unoTe3bl NpOUCXOKACHUS Bu6muoteka [JOK
’KU3HU Ha 3emie https://m.edso0.ru/863ea5a6
12 PasBurtue xnu3nu Ha 3eMIiie o bu6numoreka [IOK
3paM | MepHoaaM https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIbl YBOJIOLIH
PacTUTENILHOTO U )KUBOTHOT'O
13 mupa. [Ipaktuueckas padora Ne 1 05 Bu6mmoteka [JOK
«M3yueHne UCKOMAaeMbIX ' https://m.edsoo.ru/863ea8bc
OCTaTKOB PacTEHHUH U )KMBOTHBIX
B KOJUIEKIIHMSIX»
14 CoBpeMeHHas cucrema bubnnorexa [JOK
OpPraHM4YeCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIHS YEJIOBEKA bubnuorexa [JOK
(aHTpOMOreHe3) https://m.edsoo.ru/863eac2c
16 JBwxyme cuitbl ((haKTophI) Bu6moreka [IOK
aHTpOTIOTreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
9eJI0BeKa
18 YenoBeueckue pacel U bubmmnoreka HOK
MIPUPOJTHBIC AJTANTAI[UHU YeIOBEKa https://m.edso00.ru/863eaea2
PesepBHelil ypok. O60011IeHNE 10
19 TeMe «BO3HHKHOBEHHE U
pa3BUTHE KHU3HU Ha 3emiie»
20 DKoJ0rus Kak HayKa
21 Cpensl oOuTanus u bubnuotexa [JOK
HKOJIOTHYECKUE (PaKTOPbI https://m.edsoo.ru/863eafec
AbuoTtnueckue GpakTopbl.
JlabopaTtopHuas padota Ne 3.
29 «Mopdodomnoruueckue 05 bubnuoreka [IOK

O0COOEHHOCTH pacTeHHH U3
pa3HBIX MECT OOUTAHUD.
JlabopaTopHas padota Ne 4.

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

«BnusgHue cBera Ha POCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

bu6numoreka [IOK

23 Bromiecue axropet . https://m.eds00.ru/863eb348
DKOJOTUYECKHE XapaKTEPUCTUKU
nonysiiuu. [Ipaktuueckas

24 pabota Ne 2 «Iloxcuér 1 0.5
IUIOTHOCTHU MOMYJISIIIMMA pa3HbIX
BUJIOB PACTEHUI»

o5 Coob1ecTBa OpraHu3MoOB — 1 bubmmoreka [JOK
OuOLICHO3 https://m.edso0.ru/863eb46a

26 DKOJIOTUYECKUE CUCTEMBI 1 bubnuoreka [IOK
(9KOCHCTEMBI) https://m.edso0.ru/863eb46a
OcHoBHbIE TIOKa3aTeNN

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

28 [IpupoanbIe 3KOCUCTEMBI 1

29 AHTpONOreHHbIE IKOCUCTEMBI 1

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

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnnorexa [JOK
ouochepsr https://m.edso0.ru/863ebd16

32 YenoeuecTBO B Onochepe 3eminn 1

33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnmnoreka [JOK
YeJI0BEeYeCTBa https://m.edsoo.ru/863ebale
PesepBubIil ypok. O60061eHIE

34 TeMbl «CooO1iecTBa u 1
9KOJIOTUYECKHE CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I1O 34 25

I[TPOTPAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOJIUYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
MNPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

* buonorus / Ilaceunuk B.B., Kamenckwnii A.A., PyonioB A.M. u npyrue /Ilox pex. [laceunnka
B.B., AknnonepHoe o6mectBo «M3narensctBo «lIpocBemenue

* buonorus, 11 knace/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue /Tlox pen.
[Taceunuka B.B., Axunonepnoe o6miectBo «M3marenbctBo «IIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
bu6mmorexa [JOK
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