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INOACHUTEJIBHASA 3ATINCKA

ITpu pa3paboTke mporpaMmsl MO OHOJOIMHM TEOPETHUYECKYIO OCHOBY JUISl OINPENEIICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanbable nojoxenns @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMA,
pe3ynbTaToB OOydeHUss U TPEOOBAHUN K YPOBHIO IMOATOTOBKH BBHIMTYCKHHKOB, TOJOXEHHS 00
O0ImMX LEISIX M HNPUHLUIAX, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHEro
obmero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUS O criennpuke OMOJIOrHH,
e 3HAYCHWU B IMO3HAHWU >KUBOM MPUPOJBI M OOECIEYCHHH CYIIECTBOBAHUS YEIIOBEUYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACICHBI OCHOBHBIC (DYHKIIMU MPOrPaMMBbI
1o 6GMONIOTUU U €€ CTPYKTypa.

[Tporpamma no Guosnoruu AaéT NnpeacTaBieHe O LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHUSI M Pa3BUTHS OOyYarOIUXCA CcpeacTBaMu YydeOHoro mnpenmera «buomorus»,
orpenenser 00sA3aTeNbHOE MPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue Io
paszenaM M TeMaM, PEKOMEHAYEMYIO IOCIEN0BATENbHOCTh M3Y4EHHUs y4yeOHOro marepuana ¢
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JOTUKU 00pa30BaTeIbHOrO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.

B mporpamme 10 OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBAaHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-IT03HABATEIbHOM AEATEIbHOCTH/y4eOHBIX NEHCTBUI 00yUYaroLIMXCs M0
OCBOCHHMIO COJIEPKaHUsI OMOJIOrMYECKOro 00pa30BaHMsL.

B nporpamme no 6uosorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouonoruw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX ¢ (POPMUPOBAHUEM E€CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, ILIEHHOCTHBIX OpPUEHTALUi  JIMYHOCTH, 3SKOJIOTUYECKOTO0  MBIILICHHUS,
NpPEICTAaBICHUNA O 370pOBOM O0pa3e KHU3HH W OEpeXHBIM OTHOIICHHEM K OKpYKaromen
npupoaHoii cpene. IlosTomy Hapsigy ¢ u3ydeHHEeM OOMIEOMOIOTHYECKUX TEOPHUH, a TakKKe
3HAaHUH O CTPOCHMHU KHUBBIX CHUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHWI  YENOBEKa, MEAWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YeJIOBeKa Ha COCTOSIHHE HPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. Y CHJICHHE BHUMAaHHs K MPHUKIAJTHON HANPAaBICHHOCTH Y4eOHOTO
npeamera «BHOTOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUeHHsI YCIOBUH JUIs pEelIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYeCKOro o0pa3oBaHusl, KOTOpas MpeArnonaraer
dopmupoBaHue y 00yYaroIUXcs CHOCOOHOCTH AAaNTHUPOBATHCS K M3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHUMAeT BakHoe MecTo. OHa
oOecrieunBaeT (popMupoBaHUe Yy OOyUalOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI Mpupoe, e€ OTIMYUTEIbHBIX TPU3HAKaX — YPOBHEBOM
OpraHu3alliil W DSBOJIIOLAW, CO3MaéT YCIOBHS UIS: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
KHU3HH, YKOJIOTUYECKOTO MBIIIUIEHUS, [IEHHOCTHOTO OTHOLIEHHUS K KHBOW MPUPOJIE U YEIIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIero o0pa3oBaHus, colManu3anuu odyqaronuxcs. 3yuenue
onooruu obecrieunBaeT YCIIOBHS TSt dbopmupoBaHUs MHTEJUIEKTYaIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJIBTYphI, CIOCOOCTBYET



WHTETpaIMi OUOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JIPYIHMX Y4eOHBIX MPEIMETOB, B
9acTHOCTH, (pu3uku, xumun u reorpadun. Ha3BaHHBIC TONOKEHUS O PETHA3HAYCHUH YIeOHOTO
npenMera «buonorus» CcocTaBUIM OCHOBY JUIsl ONpENENICHHUS TMOJIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OT160p conepxkanus yueOHOro npenmera «buonorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
HO3ULUH KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYYaIOUIHECs JOKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble JUIsi (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoie
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNpPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUUECKOU aesTeibHOCTH. Oco00€e MECTO B 3TOM CUCTEME 3HAHUA
3aHMMAIOT DJJEMEHTHl COJCpXKaHUSA, KOTOpble CIyXaT OCHOBOW i (HOPMUPOBAHHS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3AlUK OHOJIOTHYeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJCpXKaHUS yd4eOHOro Marepwaja B MporpaMMe Mo OWOoJIOTHH
OCYIIECTBJICHO C Y4ETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00 OTIIMUMTEIBHBIX OCOOCHHOCTSX
JKUBOW MPUPOJBI, O €€ YPOBHEBOM OpraHu3alMd MU 3BOJIIOLNUU. B COOTBETCTBUM € 3TUM B
CTPYKType ydeOHOro npenmera «bHoNOrus» BBIIEIEHBI CIENYIOLUUE COAepKaTeIbHbIe TUHUU:
«buonorus kak Hayka. MeToabl HAy4HOTrO Mo3HaHUsy, «KieTka kak OuoIoruyYecKas CUCTEMay,
«Opranu3Mm Kak Ouosnorudeckas cuctema», «CucreMa U MHOrooOpa3ue OpraHu4ecKoro MHpay,
«IBOTIOLHUS )KUBOU MPUPOIBI», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH».

Llenp u3ydyenus yudeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBIaJICHHE
0o0y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JICUCTBHI B
OTHONIICHUH 00BEKTOB YKHBOW MIPUPOJIBI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX TTPOOJICM.

JlocTuxenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecrieunBaeTcs pelieHrueM CIeAYIOIUX 3a1au:

OCBOCHHME OOYYaAIONIMMHUCSA CUCTEMBbl 3HAaHUKW O OWOJIOTHYECKUX TEOpHUsX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MpaBUIaX, CIYKallMX OCHOBOH JUIsi (OpMHUpPOBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOW KApTUHE MHUpa, O METOAaX HAy4yHOTO MO3HAHUA,
CTPOEHUHM, MHOTOOOpa3HMH U OCOOCHHOCTSX KHBBIX CHCTEM pPa3HOTO YPOBHS OpraHHU3allui,
BBIJIAIONTUXCSI OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OUOJIOTHH;

dbopmupoBaHre y OOYyYarOmMXCsl MO3HABATEIbHBIX, MHTEIJICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJEeN ¥ MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluu;

CTaHOBJIEHHME Yy OOydaromuxcsi oOmel KyabTyphl, (YHKIMOHAJIBHON TIpaMOTHOCTH,
pa3BuUTHE YMEHUN OOBSCHATH W OLEHUBATH SIBJICHUSI OKPYXKAIOIIETO MHUpa KUBOW MPUPOJIBI HA
OCHOBaHWU 3HAHUH U OMBITA, MOJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHue Yy OOYYarOIIMUXCS YMEHHMH WITIOCTPUPOBATh 3HAYEHUE OMOJIOTHYECKHX
3HAHUN B TMPAKTHYECKON JEATETbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUITUHCKHUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;

BOCMIUTaHHE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKUBOW MPUPOJIBI,
HE00X0IUMOCTH OEpEeKHOTO OTHOIICHUS K HEeW, COOI0OIEHUS] STUYECKIX HOPM TPU MPOBEACHUN
OHMOJOTUYECKHUX UCCIIEJOBAaHMI;

OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWM JUIsl TIOBBIIIEHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MPUMEHEHHE MPUOOPETEHHBIX 3HAHUN W YMEHUH B TOBCEIHEBHOM XU3HU IS OILEHKU
MOCNEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXKarollel cpele, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.



B cucreme cpemnero obmiero oopasoBanus «buonorusy, nsydaemast Ha 6a30BOM ypOBHe,
ABIACTCA OGHS&TGHBHBIM y‘-ICGHBIM npeamMeToM, BXOIAAIIHMM B COCTaB HpeI[MCTHOI\/'I O6HaCTI/I
«EcTecTBeHHO-HAYUYHBIC TTPEIMETHIY.

Jlis n3ydeHust OMoJoruy Ha 0a30BOM YPOBHE CPEIHEro o0IIero o0pa3oBaHUsl OTBOIAMTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Henento).

COJEP)KAHUE OBYYEHUA
10 KJIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OHMONOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON Hay4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HAYK.

MeTop1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KJ1accu(pUKalus, MOJICITUPOBAHKE, CTATUCTUYECKAsE 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

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

Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckass pabora Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOIOB NpPHU HU3YYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIHA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouoioruu. OTIudMe >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpolicTBa OuwocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreo1eHOTUYECKH), OMOChepHBI.

JleMoHCTpanum:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HU», «YPOBHU OpraHU3alUU >KUBOU
IPUPOIBI».

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpOJBJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

@yHKIMM BOJABl U MHUHEpAJIbHBIX BellecTB B KieTke. [loanepikaHue OCMOTHYECKOIO
Oananca.

benku. CocraB u cTpoeHne 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHUCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue (GepMeHTa: aKTHUBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. OTinuuss  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCupr003a), AucaxapH sl (caxaposa,
JAaKTO3a) W TMoJucaxapuibl (Kpaxmaji, TJIMKOTEH, IIeJUTI0NI03a). buonorundeckue QyHKIUN
YIJIEBOJIOB.



Jlunuasl:  TpUraMuepuisl, Qochonununel, crepouabl. [uapodpmibHO-THAPOGOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu munuaoB. CpaBHEHUE YIIIEBOIOB, OEIKOB M JUIHJIOB Kak
HMCTOYHHUKOB YHEPTUU.

Hyxneunoseie kuciotel: JIHK u PHK. HykneoTubl — MOHOMEPHI HYKJIEMHOBBIX KHUCJIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne m ¢ynxnun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[utonmoruss — Hayka o kjeTke. KierouHas Teopuss — mpuMep B3aUMOJCUCTBUS UIIEH U
(dakTOB B HAYYHOM MO3HAHUH. METO/IbI U3yUCHHUSI KIIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie nmpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunbsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUs
MIPOKapUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIIHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onpmaku, mu3zocomsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJPHUH, IUIacTUibl. [IpoucxokaeHue MUTOXOHAPUA M IJIACTHUI.
Bunst muitactun. HememOpaHHbie OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUYHBINA [EHTP, LIEHTPUOJIH,
pEeCHUYKH, KIyTUKU. DyHKIIMK OpraHOUA0B KIIETKU. BKiitoueHus.

SAnpo — perynsaTopHslil eHTp KiaeTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMATHH, AJIPBIILIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdemoHcTpaumMu:

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

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJEY,
«PacrnpeniesieHie XMUMAYECKUX 3JIEMEHTOB B )KUBOM MIPUPOAE.

Tabmuer u cxembl: «l[lepuomudeckass TabmuIa XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocunTes Genka», «CTpoeHue Mojekyibl Oenka», «CTtpoeHue pepmeHTay,
«Hyxkneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®», «CTpoeHne 3yKapuoTHUeCKOM
KIeTkn», «CTpoeHue KHUBOTHOM KiIeTku», «CTpOeHHE pacTUTENbHOM KiIeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn.

OOGopynoBanue: CBETOBOH MHMKPOCKON, OOOpyIOBaHME AJs INPOBEJCHUS HAOIIOJCHUI,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PAaCTUTENbHbBIX, KUBOTHBIX M OaKTepHaJIbHBIX
KJIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

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

JlaGopatopuast padota Ne 2. «M3yueHue CTpOeHHUS KJIETOK pACTCHUH, >XHUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. ACCUMWIANMS (IJIaCTHUECKU OOMEH) u
JTUCCUMMJIIALINS (SHEPTETHYECKUt 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca Mertabonusma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAHUH MeTaboIu3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPOGHBIA U rereporpodHbIif. Pons depmenToB B 0OMeHe
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.



@®orocunTe3. CBeroBas u TemHOBass ¢a3bl ¢orocunre3a. Peakuumu doTocunTesa.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE (OTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocHHTe3. XEMOCHHTE3UpyolIue OakTepuu. 3HAU€HHWE XEMOCHHTEe3a Ui KU3HU Ha
3emue.

OHnepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
aKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTallbl S3HepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimopomnHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCTh SHEPTETUICSCKOTO 0OMEHA.

Peakuuu wmarpuuHoro cunrte3a. leHernyeckas wunpopmamms u JHK. Peanmmzanums
reHeTH4YecKoi mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKPHUIILIHS —
MatpuuHblid cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Dranbl TpaHcasnuu. KogupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsle ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc nMMyHoieuinTa yeioBeka

(BUY) — Bo3doymutens CIIMJla. OOpaTtHas TpaHCKpHUNLHMs, peBepTaza W HUHTErpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.
JdemMoHcTpaumMu:

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

Tabmuubt u  cxembl: «Tumbl  nutaHus», «Merabonmusm»,  «MUTOXOHIPUSY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocunrtes», «Crpoenue AHK», «Ctpoenue u
¢yHKIMOHMpOBaHUE reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«bakrepnodarn», «Ctpoenune wu xku3HeHHbld 1mki Bupyca CIIM/la, OGakrtepuodarar,
«Pemmukanmsa JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKkn», Mojiens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uki, MiaM KU3HEHHBIM IMKJI KieTkd. MuTtepdaza m muto3. Ilpomeccsl,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIA Ha0Op — KapuOTHUIl. J[MIIOMIHBIM W TarIOWAHBIA XPOMOCOMHBIE
HaOopel. XpoMaTuael. LluTtonoruyeckne OCHOBBI Pa3MHOXKEHHMSI M MHAMBUAYAJILHOTO Pa3BUTHUSA
OpraHU3MOB.

Jlenenne xnetkn — muto3. Cramgum mutosa. I[lpoiecchl, MpouCXOnslINe Ha pa3HbIX
CcTausgIX MUTO3a. Bromorndeckuii CMBICII MHTO3a.

[Tporpammupyemasi rudesb KJIETKH — allonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MojioBoe. Buzapl Oecrnonoro
Pa3MHOXXEHHUS: JIeJICHHE HaJIBO€, TTOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTHBHOE pa3MHOKeHue. VCKycCTBEHHOE KIIOHHMPOBAaHHE OPraHU3MOB, €r0 3HAUEHUE JUIS
CEJIEKIINH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIUYUS OT OECIoI0ro.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxoismue Ha craausx menosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii cMbICI M 3HaYEHUE MEN03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE Kene3bl:
CEeMEHHUKU M su4YHMKH. OOpa3zoBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30ui,
SHIEKIIETKa) — clepMaroreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHS —SHIIEKICTOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.



NuauBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPHOHAIBFHOTO PAa3BUTHUS Y TO3BOHOYHBIX >KUBOTHBIX: JAPOOJIEHHE, TracTpyJIsAIus,
opranorenes. [ToctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: HPSIMOE,
HenpsiMoe (IMYuHO4YHOe). BiusHue cpelnbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butne pacreHuil. OHTOreHe3 BETKOBOIO PacTEHUs: CTPOCHUE CEMEHU, CTauu1
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIIOJOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pPacTeHUN», «llelleHne KIIETKU
OaxTtepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIETOUHBIA ITMKII»,
«Permmukanus JJHK», «Murtosy», «Meiosy, «lIpsimoe u Henpsimoe pa3Butue», «l'ameroreHes y
MJIEKONUTAIOIIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O0opynoBaHue: MHUKPOCKOI, MuKpornpenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIET0Y,
«Siueknerka miekonutaromero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
Moienb-anmaukanus «/lenenue knetkny», monens JJHK, Moxens meTadazHnoit XpoMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenaparTaxy.

Jlaboparopuas pabota Ne 4. «/3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. Mcropuss pa3BuThs TeHETHMKH. Pojib LHUTOIOrMM M
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKiIax poccHiCKUX U 3apyO0exHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTonbl TEeHETUKH (THUOPHUIIONIOTUYECKUHM, UUTOTeHEeTHYECKH, MOJEKYIIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHUS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACJENOBaHUS  NPU3HAKOB, yCTaHOBJIEHHble [.  MeHaenem.
MoHorubpunHoe ckpenBanye. 3akoH eIUHO-00pa3ust THOpUI0B nepBoro nokonaeHus. I[pasuio
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a uyucroTel ramer. llomHoe u
HEMNOJIHOE JOMUHHUPOBAHHUE.

JurubpuaHoe  CckpeuiMBaHuWe. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAHUS  NPU3HAKOB.
LluToreHeTHUeCKUe OCHOBBI JUTMOPHUIHOTO CKpELIMBaHMSA. AHAIU3UpPYIOIIEe CKpelMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEJIETICeHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacieoBaHue mpusHakoB. PaGora T. Moprana 1no cCHEIUIEHHOMY
HacJIeJOBaHMIO r'eHoB. Hapyienue cuenneHus reHoB B pe3ynbTaTe KpOCCHUHIOBEpA.

XpOMOCOMHasl TEOpUS HACIEACTBEHHOCTH. | eHETUUeCKHnEe KapThl.

I'eneruka nona. XpoMOCOMHOE OIpe/eseHHe Moja. AyTOCOMBI U TOJIOBbIE XPOMOCOMBI.
['omorameTHble M TeTeporamMeTHble OpraHu3Mmbl. HaciienoBaHue NPU3HAKOB, CIEIIEHHBIX C
TIOJIOM.

N3meHunBOCTh. BHibl ”3MEHUYMBOCTHU: HEHACIIECTBEHHAs M HacleACTBEHHasd. Ponb cpeapl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKA MOIU(PUKALUOHHOW H3MEHYMBOCTH.
BapnannonHssii psg u BapuannoHHas Kpuasd. Hopma peaknuum npusnaka. KonnyecTBeHHbIE 1
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON HU3MEHYHBOCTH.

HacnenctBenHas, My reHOTUNIMYECKAs, N3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHYHUBOCTb.
Meiio3 u moJIOBOM mpolecc — OCHOBa KOMOMHATHBHOM W3MEHYMBOCTU. MyTallMOHHas
U3MeHYMBOCTh. Kitaccuukanuss myranuii: reHHble, XpOMOCOMHBbIE, T'eHOMHBIe. YacTtoTa U



MPUYMHBI MyTalii. MyTareHHnbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEACTBEHHOM
n3MmenunBocty H. . BaBumnosa.

BHesinepHas HacneqCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIN, IUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJEKYISIPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eIeHUE TEHOTHUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomomibto [1[[P-ananusa. HacnenctBennsie 3a0onieBaHus
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHON MpPeIpacroiokKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. Comaruyeckue W TeHepaTuBHblE MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIHMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICUCHUS TeHETHYCCKHIX
Oone3nel. MeauKO-TeHETHUECKOe KOHCYJIbTUPOBAHUE. 3HAYEHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdemoHcTpaumuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckwnii, H. 1. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKpPEHIMBAHUE M €r0 IUTOreHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«urubpumHoe ckpenmBanuey, «l{uTomorndeckue OCHOBBI AWTHOPUTHOTO CKPEIIMBAHHS,
«Mero3y, «B3anmMoaeicTBie ajielIbHbIX T€HOBY, «['eHeTHUeCKrne KapThl PaCTEHUM, JKUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IIOJIOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumael wu3MeHunBoctu», «MoaudukannoHHas
n3MeHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa rpynmn KpoBu», «MyTarmoHHas
U3MEHYHBOCThY.

Ob6opynoBanue: Monenu-ammiukauun «MoHoruOpuaHoe ckpemmBanue», «HemnomaHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
MuKponpenapar «/{po3oduna» (Hopma, myrauuu (Gopmbl KpbUIbEB U OKPAacKu Tena), repdapuit
«I"'opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 5. «M3ydyeHne pe3ynbTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIUBaHUS Y APO30(HIIBI HAa TOTOBBIX MUKPOIpETapaTaxy.

JlaGopaTtopnast pabota Ne 6. «3yyeHne MoaupuKaIMOHHON U3MEHYMBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».

Jlaboparopnas pabota Ne 7. «AnHamu3 wmyrtamuii y Jpo3oduibl Ha TOTOBBIX
MHUKpOIIpenaparax.

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

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHe CeIeKINH U AoMecTukanus. Yuenne H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOTooOpaszusi KyIbTYpHBIX pacTeHuid. lleHTpsl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITAMM.

CoBpeMeHHbBIE METOJbI CENeKIMU. MacCOBBIi U WHAMBUAYAIBHBIH OTOOPHI B CENEKIIUU
pacteHuii u XUBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOACTBEHHOE CKPEIUBAHUE — MHOPUIMHT.
Uucras nwHuA. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuUau3amuss U e€ YCIeXH.
HckyccTBeHHBIM MyTareHe3 W MOJIy4YeHUE MONUIUIONJI0B. JIOCTHIKEHMSI CEeNEeKUUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonoruss kak oOTpacib MNPOM3BOACTBA. ['€HHas WH)KEHEpHUs. OTambl CO3JaHus
pexomOuHanTHOM JIHK u Tpancrenneix opranuzmoB. Kiierounas umxenepus. Knetounsie
KylIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX



CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHYecKue mpodiembl. MO —
TeHETUYECKU MOIU(PHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

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

Tabmuubl u cxembl: KapTa «lleHTpbI MPOUCXOXKIACHUS M MHOT000pasusi KyJIbTYPHBIX
pacteHui», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTYypHBIX pacTeHui», «OTaanéHHas
rubpuamzamusn», «Paboter akamemmka M. @. HWBanoBay, «l[lomumnounus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHHUpOBaHUEY», «KOHCTpyHpoBaHHE U HEPEHOC
TEHOB, XpPOMOCOM.

Ob6opynoBanue: MYISDKU IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacteHui, repoapuii «CelbCKOX03SHCTBEHHBIE PACTCHHUSI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Okckypeusi «OCHOBHBIE METO/BI M JIOCTHIKEHUS CEJIEKLUU PACTEHMM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
X035CTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosonMOHHAsA OHOJIOTHS.

[TpeanocelIKu BO3HMKHOBEHUS HBOJIOLMOHHONW TEOPHM. ODBOJIOLMOHHAS Teopus U €&
MecTO B OMojI0ruu. BiusHue 3BONMIOLMOHHON TeOpHH Ha pa3BUTHE OUOJIOTMU U IPYTHUX HAyK.

CBuzerenbcTBa 3Bomonuu. [laneoHTosornyeckue: MNOCIEA0BATENbHOCTh IOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOHN JIETONUCH, TIepexoaHbie (opMbl. broreorpaduueckue: cxoacTBO
U paznuuue GayH u Gpiop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTMYECKUE: CXOJICTBA M pa3iIMyus 3MOPHUOHOB DPA3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: T[OMOJIOTMYHBIE, aHAJIOTUYHbIE, PYAUMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopusa Y. JlapBuna. IIpeanocbuikM BO3HMKHOBEHMS JIapBHHU3MA.
JIBuokyiye Ccuibl ABOJIOUMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpHU
OTPaHMUYEHHOCTH PECYpCOB, HEONpeNesl€HHas HW3MEHYMBOCTh, OOopb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas teopust sBooruu (CTI) u e€ 0OCHOBHBIE TOJO0KEHHUS.

Muxkpososmtonus. [lonynauusa kak eMHUIA BUAA U IBOJIIOLUU.

JIBuxyme cuibl ((akTopbl) 3BOJIOLUUU BUJIOB B mpupoje. MyTalmoHHBIN Ipolecc U
KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsiuoHHble BONHBI W Jpeld reHoB. M3omsauus u
MUTpaLys.

EctecTBeHHbIII 0TOOp — HampaBisitomuii gaxtop 3BojoLUU. POPMBI €CTECTBEHHOIO
otbopa.

[Tprucnoco01eHHOCTh OPraHU3MOB KakK pe3ysbTaT 3Boitoiun. Ilpumepsr npucnocoOneHnit
y OpraHu3MoB. ApoMop(h03bl U UIN0-3TATITAIHH.

Bun u Bunoo6pasoBanue. Kpurepuum Buma. OcHOBHblE (OpMBI BUA000pa30BaHUS:
reorpaguyeckoe, 3K0JI0rH4ecKoe.

MaxkponsBostorus. PopMbl 3BOJIOLUU: (uieTHdecKas, JWBEpPreHTHas, KOHBEpPreHTHas,
napanensHas. HeoGpatumMocTs 3BoONNN.

[IpoucxoxaeHne  OT  HeCNEUUAIU3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paauanus.

JdemoHcTpaumuu:



IToprpetsr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
['exkenb, @. Miomnep, A. H. CeBepios.

Tabmumpl u cxembl: «Pa3BuTHe oOpraHmyeckoro Mupa Ha 3emiie», «3apOoabIIIn
IIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOppObl 3a CyIIECTBOBAHUEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpa3ue copToB pacTteHuii», «MHOroodpasue mopoj
YKUBOTHBIX», «[Honmynsauum», «MyTtanunoHHas MU3MEHUYUBOCTbY, «ApomMopdo3bI»,
«Mnnoanantanumny», «OO0mas nereHepanus», «JBwxymye cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsunay», «bopeba 3a cymectBoBanue», «lIpucnoco6ieHHOCTh
Opranu3MoBy, «l eorpaduueckoe Bu1000pazoBaHmue», « IKOJIOTUIECKOE BHI000PA30BAHHEY.

OO06opynoBaHue: KOJJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOIOB U
ceMsiH, Kosutekuus «lIpumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHBIE
HalpaBJICHUs 3BOTIOLUNY, 00bEMHAs Mozeb «CTpOeHHE TOJIOBHOTO MO3ra [I03BOHOUYHBIX ).

Buoreorpaduyeckas kapra wmwupa, KOIeKIus «QDPOpMBI COXPAaHHOCTH HCKOMAEMbIX
JKUBOTHBIX U PACTCHMI», Mojenb anrumkanusa «llepekpéct xpoMocom», BiIaXKHbIE IIpenapaThbl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKM», MuUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (POPMBbI KPbLIbEB U OKPACKU TEJIA).

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

Jlaboparoprass pabora Ne 2. «OmnucaHue TPUCIIOCOOJICHHOCTH OpraHm3Ma © ¢
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HnKHOBeHMe ¥ Pa3BUTHE )KM3HU Ha 3emJie.

JloHayuHbIe TIPEICTaBICHUS O 3apOXKACHUU KU3HU. HaydHble rumore3bl BOSHUKHOBEHUS
KU3HM Ha 3emuie: aOMOreHe3 M IMaHclepMus. XuMudeckass 3BONIOLUS. AOHUOTEHHBIM CHUHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE  IOATBEP)KICHUE
XUMHUYecKol 3Boonuu. HavaneHble sTansl 6uosnorndyeckoil spomonuu. ['unoresa PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYp M BO3HUKHOBEHHUE MPOTOKJIETKHU. [lepBble KIETKH U UX
sBOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PazButne >xu3HM Ha 3emue 1nmo odpaM U nepuomaMm. Karapxeil. Apxeickas H
npoTtepo3oiickas dpbl. llameo3oiickas spa u e€ mepuoabl: KeMOpPUICKHI, OpIOBUKCKUH,
CUJIypUIHCKHUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHH.

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

KaliHo30iicKas 3pa U €€ NepHobl: AJIEOr€HOBBIN, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepuCTUKa KJIMMaTa M IeoJIOTMYECKUX IpoueccoB. OCHOBHBIE 3Tambl HBOJIIOLHN
PacTUTENBHOTO M KUBOTHOTO MHpa. Apomopdo3bl y pacTeHH U >KUBOTHBIX. [losiBneHwue,
paciBeT U BHIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

CucreMa OpraHM4ecKoOro Mupa Kak OTpaK€HUE IBOJIOLMUA. OCHOBHBIE CUCTEMATHUYECKUE
IPyNIbl OPraHU3MOB.

OBojronusi yenoBeKka. AHTpONOJOrus Kak Hayka. Pa3BuTue npencTaBiIeHHH O
IIPOUCXOXKICHNUN YesloBeKa. MeTo bl 3yueHus: aHTpororene3a. CxoAcTBa U pa3indMsl 4eJoBeKa
Y )KMBOTHBIX. CHCTEMATUUYECKOE MOJI0KEHHUE YEIIOBEKA.

HBwxkymme cwisl  (pakTopbl) aHTpomoreHe3a. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIH 0TOOp. OOILIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUI TpyZa, MBILIUICHHUE,
peub.

OcHOBHBIE CTaJuU M BETBHU HBOJIIOLMN YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK yMEIbIH,
Yenosek npsaMmoxondmui, YenoBek HeaHaepranbckuid, YenosBek pasymubid.  Haxonku
HCKOMaeMbIX OCTATKOB, BPEMsI CYILIECTBOBAHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.



Yenoseueckue pacbl. OCHOBHBIE OOJIBLIME pachl: eBpONeouaHas (eBpaszuiickasi), Herpo-
aBCTpaJlonJHasl  (PKBaTOpUAIbHAsl), MOHIOJOMJHAs  (a3MaTCKo-aMepuKaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH TPEACTaBUTENIeH YelOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Munep, I'. ¥Opu, Y. /lapBuH.

Tabmune! u cxembl: «Bo3HukHoBenne ColHEUHON cucTeMbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PacrturenpHas kieTka», <«OKuBoTHas kieTtka», «lIpokapuoruueckas KieTKay,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeJI0BEKa U YelOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOTMYECKUX HAXOI0K
IPEKOB COBPEMEHHOro uejoBekay, «JlpeBHeiimue moan», «/IpesHue moau», «llepBbie
COBpPEMEHHBIE JI0N», «UenoBeuecKre pachl».

Oo6opynoBanue: wmynsiku — «lIpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAHTPOIa, HeAHACPTAIbIla, KPOMAaHBOHIIA), CICNKA WIA U300paKeHHUsT KaMEHHBIX OpYyIuit
MEepBOOBITHOTO YesIoBeKa (KaMHHU-YOIIEphl, pyousa, ckpebiia), reoXpoHoJIorndeckas Tabiuia,
KoJuteKus «®opMbl COXPaHHOCTH UCKOMIAEMBIX KUBOTHBIX M PACTCHHID.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Ipaktuueckas padora Ne 1. «/3ydeHue uckomaeMbIX OCTaTKOB PAaCTEHHUI M KUBOTHBIX B
KOJUICKITUSX ).

DKcKypcusi «IBOJNIONUS OPraHuYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIM WM
KpaeBeauecKuii My3eil).

Tema 3. Opranu3msl 4 OKpy:KawIAas cpeaa.

Okojorusi Kak Hayka. 3ajadyd M pas3fesibl AKOJIOTMH. MeToabl 3KOJOrH4eCKHX
MCCJIEIOBAaHHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IyIIHas, IMOYBEHHas,
BHYTPHUOPTaHU3MEHHAsI.

Okonornyeckne (akropel. Kiaccuduranms skomorndeckux (akTopoB: aOWOTHYECKHE,
OMOTHYECKUE U aHTPOMOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakTOpel:  CBET, TEMIIeparypa, BIAKHOCTb. DoToOmepUoaAU3M.
[TpucniocoOneHust OpraHu3MoB K AeHcTBHIO a0MOTHYECKUX (akTopoB. bruojgornueckue puTMsl.

buotnueckne  ¢daktopel. Buubl OMOTHYECKHMX  B3aUMOACHCTBUN:  KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyaln3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMEHcCAU3M, HeHTpanu3M. 3HaueHHe OUOTHUYECKUX
B3aUMOJICCTBUH JJIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU MNOMyisiiuu. OCHOBHBIE MOKAa3aTead MOMYJSALUU:
YUCJIIEHHOCTh, IUIOTHOCTh, POXJa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JuHamuka
YUCJICHHOCTHU MONYJISALNH U €€ PETyIsIIus.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6onpaT, K. @. Pynse, O. ['ekkens.

Tabmuiel 1 cxeMbl: kaprta «[Ipupogasie 30HbI 3emiu», «Cpenbl 0OUTaHUs OPTAaHU3MOBY,
«Doronepuoauzmy, «llonmynsauumy, «3aKOHOMEPHOCTH pPOCTAa YHUCIEHHOCTH MOMYJISLUU
uHpy3opun-Tydenbkn», «llumessie nenmu».

JlaGopaTopHble U NpaKkTH4YecKne padoThi:

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

JlabopaTtopHnast pabota Ne 4. «BnusiHMe cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaxtuueckas padota Ne 2. «[loacu€T MIOTHOCTH MOMYJISAIMA PA3HBIX BUOB PACTCHUIN.

Tema 4. Coo01mecTBa H IKOJOrH4eCKHE CHCTEMBbI.



CoobmectBo  opranuzmMoB —  OuouneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
pOCTpaHCTBEHHasI, Tpoduueckas (muieBast). Bunsl-noMmuHanTel. CBsI3M B OMOIIEHO3E.

DKoJIorHYecKue cucteMbl (dKocucteMbl). [loHsTHE 00 »KOCHMCTEME M OHOTrEOICHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTHl HJKOCHUCTEMBI: TMPOAYIEHTHI, KOHCYMEHTBI, pEIYyLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPIUM B IKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cerd. OCHOBHBIE IOKa3aTeNd 3KOCHCTEMBL: OHmoMmacca,
OPOAYKIHMS. ODKOJOTHYECKHE MUPaMHIbL: TMPOMYKIUH, YUCICHHOCTH, Ouomaccel. CBoMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpEryIsiiusi, pazsutue. Cykieccus.

[TpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOocHcTeMa XBOWHOTO WIU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOT€HHBIE SKOCUCTEMbI. ATPOIKOCUCTEMBI. YpOOIKOocucTeMBbl. buonornyeckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak (akrop ycroitunBoctu skocucreM. CoxpaHeHHEe OHOIOTHYECKOTrO
pa3zHooOpa3us Ha 3emiie.

Yuenue B. WM. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB U CTpykTypa Omochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH Ouocdepbl Kak TrI00albHONH 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopotbl BemiecTB U OMOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIJiepoja, a3oTa).
3oHanpHOCTH OHOCchepsl. OCHOBHBIC OMOMBI CYIITH.

YenoseuecTBO B Ouocepe 3eminn. AHTPONOreHHbIe H3MeHeHus B Onocdepe. ['mobanbHbIe
9KOJIOTHYECKHUE TPOOIIEMBI.

CocymiecTBOBaHHE MPUPOIBI B YeiaoBeuecTBa. CoxpaHeHue OMopazHo00Opas3msi Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHANIBHOIO YIPaBIEHUs IPUPOJHBIMU peCypcaMu U UX
ucnoib30Banue. JJoctikeHuss OMOIOTHH U OXpaHa MPUPOIBI.

JdeMoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuubr u cxemsl: «[lumeBbie nenn», «buoneHo3: coctaB U cTpykTypa», «IIpupogHsie
coobmiectBa», «llemn mnuTaHus», «OKoJorMueckas mnupamuaa», «buocdepa u yenoBexy,
«OKOCcHCTEMA IIMPOKOJUCTBEHHOIO Jeca», «IKOCUCTEMAa XBOWHOro Jeca», «buouneHos
BoZOEMa», «ArpoueHo3», «lIpuMepHbIE aHTPONOrEHHbIE BO3JACHCTBHS Ha IPUPOLYY,
«BaxHenmme MCTOYHMKM 3arpsi3HEHMs] BO3JyXa M TIPYHTOBBIX BOI», «llouBa — BakHeWInas
cocTasisitolas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHUKoOBbIH d3hhexTy, «DakTOpbI
PalMOaKTUBHOTO 3arps3HeHus: ouocdeprl», «O0mmas cTpykTypa ouocheps», «Pacnpocrpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpan Ouochepr», «KpyroBopor yriaepoga B Guochepey,
«KpyroBopot azorta B IpupoAe».

Ob6opynoBaHue: MOJIEIb-aNIIINKALUS «Tunuunsle OMOIIEHO3BD», repbapuii
«PactutenbHble  coobmiecTBa»,  Koyuiekuuu — «buomenos», «BpenuTtenun  BakHeMIIMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TrepOapuM ¥ KOJUIEKIIMM pPACTEHUH U  KUBOTHBIX,
MIPUHAJIeKAIME K pa3HbIM dKOJOTHYECKUM IpynaM oaHoro Buaa, Kpacnas kaura Pocculickon
denepanun, N300pakeHNsI OXpaHIEMbIX BHIOB paCTEHUI U KUBOTHBIX.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOT'MHU
HA BA30OBOM YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

Cornacho ®I'OC COOQO, ycraHaBnuBalOTCs TpeOOBaHUS K pe3ylbTaTaM OCBOEHUS
00y4arouMuUCs IPOrpaMM CpeHero ooiiero o0pa3oBaHUs: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEIMETHBIM.



JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS NpenMera «buoyorus» BbIIEIEHBI
CIEyIOIIMe  COCTABIIAIOIIME: OCO3HAHHME OOYYalOIMMHUCA POCCHUHCKON  TpaxkIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOpPa3BUTHIO, CAMOCTOSATEIIBHOCTU U CaMOOIPEIEICHUIO,
HaJIMYMe MOTHUBALMU K OOydYeHHUIO OHONOTrWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXAeHUI JTUYHOCTU Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOr0 3HaHUS, TOTOBHOCTb U CIIOCOOHOCTH OOYydYaroluXcsi PYKOBOACTBOBATHCA B
CBOEH  JCATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, IPUCYLIUMHU  CUCTEME
OHMOJIOTHYECKOrO 00pa30BaHMs, HaJIM4YUE SKOJOTHYECKOTO IPABOCO3HAHMS, CIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIEC IIJIaHBL.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHMS IpeameTra «buosiorus» AOCTUraroTCsl B €IMHCTBE
y4eOHOW M BOCIUTATENbHON JEATEIbHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMH POCCUHCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMHM, IPUHSITHIMHU B
oOuiecTBe MpaBUJIaMH U HOPMaMHU IMOBEACHUS M CIOCOOCTBYIOT IpOIECcCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAaHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3ULIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplIeMy IOKOJIEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpeKHOro  OTHOIIEHUS K  KYyJAbTYpHOMY  HACIEIUWI0 U TPaAULUIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro npeamera «buomorus» MOMKHBI OTpakaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOLIUXCSl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEMH
MO3UIMEN JINYHOCTH, CHCTEMOM LEHHOCTHBIX OPUEHTAIMH, TO3UTHUBHBIX BHYTPEHHHX
yOexaeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIiecTBa,
pacHIMpEeHNE JKU3HEHHOTO OMNbITa U ONbITa AEATEIBHOCTH B MPOLECCE peain3aliid OCHOBHBIX
HaIlpaBJIECHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YKCJIE B YaCTH:

1) rpa:kIaHCcKOro BOCIIMTAHUA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MMO3UMLMU  OO0YyYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00I1eCTBa;

OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHa U
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOIN TBOPUYECKOH JI€ATEIBHOCTHU MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpENeNATh COOCTBEHHYIO IIO3MLHMIO IO OTHOUIEHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€

YyMEHUE YYHUTBIBaTb B CBOMX JIEUCTBUSIX HEOOXOAUMOCTh  KOHCTPYKTHUBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
MIOJIOXKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJHEHUS Y4€OHBIX,
IIO3HABATENIBHBIX W HCCIIEIOBATEIbCKUX 3a/1ad, YBAXKUTEIBHOTO OTHOUIEHUS K MHEHUIO
OTIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COIEPIKAHMS;

TOTOBHOCTb K TYMAHUTAPHOM M BOJIOHTEPCKOU JIESITENBHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTHh POCCUHUCKON TPAKIAHCKON UIEHTUYHOCTH, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel PonMHOMN, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM SI3BIK M KYJIBTYPY, IIPOILIOE U HACTOSIIEE MHOIOHAIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHWE K MPHUPOJAHOMY HACIECIWIO W IAMITHUKAM IPUPOIBI,
JOCTH>KEHUSAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;



CHOCOOHOCTh OIICHMBATh BKJIAJ, POCCHMCKHX YYEHBIX B CTAHOBJIEHHWE W Pa3BUTHE
6I/IOJIOFI/II/I, IIOHUMAaHUs 3HAYCHUA 6I/IOJ'IOI‘I/II/I B ITO3HAHWH 3aKOHOB IIPUPOJbI, B JKU3HU YCIIOBCKA U
COBPEMEHHOTO O0IIECTBa;

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

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0 HApOIa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCThH OLICHMBATh CUTYallMI0O M IPUHHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSM, CO3JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA HCHHOCTefI CEMEUHOU JKU3HU B COOTBETCTBUHU C TpaguuusMu Hapoa0B
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

IIOHUMAaHUEC SMOIITMOHAJIBHOI'O BO3I[€I>1CTBI/I$[ JKUBOU Iprupoabl 1 eé IOECHHOCTH,

TOTOBHOCTb K CaMOBBIPAKCHHIO B PA3HBIX BHAAX HCKYCCTBA, CTPEMJICHUC MHPOABIIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BoOCHMTAHHWS, (POPMHPOBAHHUA  KYJIbTYPbI 30POBbS H
IMOLMOHAIBLHOIO 0JIArOnoJIy4usi:

NOHMMAaHKE U peau3alys 3J10poBOro u 6e3omacHoro odpasa KU3HU (3I0pPOBOE MUTAHHE,
coOI0ZIcHHEe TUTUEHUYECKUX IMPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHI U OTIbIXA,
perynspHas (Qu3Myeckass aKTHUBHOCTb), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIIEHHS K COOCTBEHHOMY (PH3UYECKOMY M IICUXHYECKOMY 3/I0POBBIO;

INOHUMAaHHUEC HOCHHOCTU IIPaBUJI HWHAUBHUAYAJIBbHOTIO W KOJIUICKTUBHOI'O 0e301macHoro
MOBE/ICHHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

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

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10I00HE;

TOTOBHOCTb K aKTHBHOU AESITEILHOCTH TEXHOJIOTHUECKON U COIMAIbHON HANPaBICHHOCTH,
CHOCOOHOCTD WHUIIMHUPOBATH, IJIaHUPOBATh n CaAMOCTOSATCIIBHO BBITIOJIHATH TAaKYIO
NeSITeTbHOCTb;

MHTEpEC K pa3nuyHbIM cepam mpodeccnoHalbHON AesITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BBIOOp OyayIieii mpodeccruu U peann30oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa30BAaHUIO Ha MPOTSKEHUH BCel
JKU3HU,

7) 3K0JIOrHYeCKOro BOCIIMTAHUS

HKOJIOTHYECKH 11eJIecO00pa3Hoe OTHOIEHUE K MPUPOJE KaK UCTOUHUKY KHU3HHU Ha 3emie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBILICHHE YPOBHS SKOJIOTMYECKON KYyJIbTYphl: MPHOOpETEHUE ONbITa IJIAaHUPOBAHUS
MOCTYIKOB M OI[EHKU WX BO3MOXKHBIX MOCIEICTBUH ISl OKPYKAIOIIEH CpeIbl;

OCO3HaHHE TTI00aTBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U TyTel UX pPelIeHus;

CIOCOOHOCTH HCIIOJIF30BaTh MPHOOpPETaeMbIe IPY U3YUEHHH OMOJIOTHU 3HAHWS W yMEHUS
IpU pEIICHUH TMPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM IMPHPOJIONIONB30BaHIEM (COOIOIeH e



IIPaBWJI IIOBEJEHUS B INPHUPOJAE, HAIpPABICHHBIX HAa COXPAHEHHWE PAaBHOBECUS B JKOCUCTEMaAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HEMPUITHE NCUCTBUM, MPUHOCAIIUX BPEH OKPYXKAIOIIEH MNPHUPOJHON cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNnpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIU4Me Pa3BUTOTO HKOJIOIMYECKOTO MBIIIICHUS, JKOJIOTMYECKON KYJIbTYphl, OIIBITA
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpPaBICHHOCTH, YMEHHA pYyKOBOJACTBOBATbCS HMH B
IIO3HABATEJIIBHOM, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKOU JEATEIbHOCTH dKOJIOTMYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

Cc(OPMHUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOM IpPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIbTYPBI KaK CPEICTBA B3AUMOIECHCTBH
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHue cneuu(uky OHONOrMM Kak HayKH, OCO3HaHMsS €€ poyid B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUICHHUS, CO3/1aHUU LIEJIOCTHOTO NPECTaBICHUs 00 OKpYKarolLeM
MUpE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIM3ALMU: 0OeCreueHus
HOBOI'O YPOBHS pa3BUTHUsI MEIMILIMHBI, CO3/IJaHME NEPCHEKTHUBHBIX OMOTEXHOJIOIMH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, TOUCKA IMYTEH BBIX0/a U3 TI00ATBHBIX
HKOJIOTMYECKUX NPOOJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHMW B LIEJSIX HOBBIMIEHUS 0O0Iei
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOH TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
IpaMOTHOCTH 00y4Jarouuxcs, GopMuUpyeMoil Ipu U3y4eHUH OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB ITO3HAHUS, MCIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJy4aeMble 3HAHUS U aHalIW3a M OObBACHEHHs SBJICHUMN
OKpYXKAloIIero MUpa M MPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHME JelaTh O00OCHOBAHHBIE
3aKJIIOYEHHS Ha OCHOBE HAay4dHbIX ()aKTOB M MMEIOIIMXCA JAHHBIX C LEJIbI0 IOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUISL peIleHUs
po0JieM B peaIbHBIX )KM3HEHHBIX CUTYAlIMSIX;

OCO3HAHWE I[EHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOECKTHYIO U
MCCIIEIOBATEBCKYIO ACSITENIBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAaHUH 10 OHOJOTMU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPEOHOCTSMHU.

METANPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3yNbTaThl OCBOCHHUS Y4eOHOro mnpenmera «buomorus» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHHS OOYYAIOMIMXCA  MEXKIUCIHUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHONU KapTUHBI MUpa
U crenu(uKy METOA0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJICHUE, TpOIecC, CHCTeMa, HAayuyHbId (DaKkT, MPUHIUIM, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCIeOBaHNEe, HAOIIOJEeHUE, W3MEpPEHHUE, SKCIEPUMEHT U JPYIrHX), YHUBEpCaJbHBIE



yueOHble NeiicTBUs (TO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PETYIATUBHBIC), 00ECIIEUMBAOIINE
dbopMupoBaHre (PYHKIIMOHAIBHON T'PaMOTHOCTH W COIMAIBLHOW KOMIIETCHIIUH OOYYaroIIuXcs,
CIIOCOOHOCTh oOyuaromuxcst HCIOJIb30BaTh OCBOEHHBIE MEXIUCUUIITMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIE JAEWCTBHUS B I103HABATEILHOW U
COLIMAJIbHOM IIPAKTHKE.

MertarnpeMeTHbIE Pe3yJIbTaThl OCBOSHHS MPOTPaMMBbl CpeIHEro oO0IIero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTYaJIM3UPOBATh MPOOJIEMY, paccMaTpuBarh €&
BCECTOPOHHE;

UCIIOJIb30BAaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a,
CHHTE3a, CpaBHEHHMA, KIACCU(PHUKAIMM, OOOOIIEHHs), PACKPHIBATh CMBICHT OHOJIOIMYECKHX
HOHATHUH (BBIIENATH UX XapaKTEPHbBIC MPU3HAKH, YCTAaHABINBATH CBS3H C APYTUMHU MOHATHUSIMHN ),

OTpEAeNATh LEIH JeATEIbHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUHU HX JOCTUKEHHUS,
COOTHOCHUTD PE3yIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE MOHSITHUS JUIsi OObsACHEeHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOWUTH JIOTUYECKHE pACCYXIEHUS (MHAYKTUBHBIC, IEAYKTHBHBIE, 110 AHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS] B PACCMATPUBAEMBIX SBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

NPUMEHATh CXEMHO-MOJICIIbHBIE CPEAICTBA ISl MPEICTABICHHS CYIIECTBEHHBIX CBS3CH U
OTHOIIICHUN B M3y4YaeMbIX OHOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYUH pa3HOTro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBHI B JEATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIBTATOB LIEISIM,
OLIEHUBATh PUCKH MOCIEICTBUI 1A TETbHOCTH;

KOOPJIMHUPOBaTh W BBIIOJHATH DPAabOTy B YCIOBUSAX pPEAIbHOrO, BHUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCIEA0BATEILCKHE 1eCTBHS:

BJIaJICTh HaBBIKAMHU Yy4eOHO-HMCCIEI0BATEIbCKON U MPOEKTHOM AEATEIbHOCTH, HaBBIKAMU
paspelieHus npodseM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TOUCKY METO/I0B
pelIeHus MPaKTHYECKUX 3aa4, IPUMEHEHHIO Pa3IMYHBIX METOAO0B TIO3HAHUS;

UCIMOJIb30BaTh PA3JIUYHbIE BHUJbI JESITEIBHOCTH IO TOJTYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0 U MPUMEHEHHIO B Y4EOHBIX CUTyallUsiX, B TOM YHUCIE MpU
CO3JIaHUH YUEOHBIX M COIMATBHBIX TIPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KITIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BaTENbHOU NEATENBHOCTH U
’KM3HCHHBIX CUTYAIUIX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalH3HpOBATh 3ajady, BBIIBUTATh
TUNOTe3y €€ pelleHHs, HAaXOAWUTh AapryMeHThl Ul JI0Ka3aTelbCTBA CBOUX YTBEpXKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJTM3UPOBATh TMONyYEHHBIE B XOJE pEImIEHHWs 3aJadd pPe3ylbTaThl, KPUTHYECKH
OILIEHUBATh UX IOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OMBIT;



OCYILECTBIIATh II€JICHANPABICHHBIN IMOMCK IMEpPEeHOCca CPEICTB U CIOCOOOB JEHCTBUS B
po(hecCHOHATLHYIO CPEy;

yMEThb IEpEeHOCUTh 3HAHWA B  IIO3HABATEJIBHYI0 M  IPAKTHYECKYI0  00IacTH
KU3HEJCATECIIBHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JI1acTei;

BBIIBUTaTh HOBBIE WUJEH, IPEAJararb OPUIMHAJIBHBIE IMOAXOAbl U PELIEHMs, CTABUTh
npoOJIeMbl U 33Ja4u, IOMyCKaroIUe aJlbTepHATUBHBIEC PELLICHHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHUKAX HH(pOpMamu (TEKCTe ydeOHOro mocolwus,
Hay4YHO-IIOMYJISIPHOM JUTeparype, OMOJOTHMYECKUX CIIOBApsAX U CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax [aHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3lIUYHBIX BHJIOB U (opM
IIPEJICTaBICHNs], KPUTHYECKH OLEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTS;

dopMynHupoBaTh 3ampOChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI MPH IOHCKE U O0TOOpe
Oouonornyeckoit nHGopMaIK, HeOOXOIUMOH /7S BHITIOJTHEHUS YIEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3JINYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJbHYIO (OpMY HpPEICTaBICHUS OHOIOrMYECKOn
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCTIOJIB30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYECKOMH
uHpopMaLrell: IPUMEHATh XUMHUYECKHe, (PU3MYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS H 3alIMThl WHpOpMaNuU, HHOOPMAITHOHHON
0€3011aCHOCTH JTMYHOCTH.

OsiaeHne yHHBEPCAJIbLHBIMA KOMMYHHKATHBHBIMH A€l CTBHAMM:

1) obmenmne:

OCYIIECTBIISITh KOMMYHHKAIIMK BO BCeX cepax >KM3HM, aKTHBHO y4acTBOBATh B TUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoll TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CYXKIECHHSI OTHOCUTEIIBHO BBIMOJHEHMSI NIPEUlaracMod 3aJaud, YYHUTHIBaTb WHTEPECH U
COTJIACOBAHHOCTD MO3ULIUN APYTUX YYACTHUKOB JUAJIOTa WM JUCKYCCHUH);

pacno3HaBaThb HeBepOaJibHbIE cpencTBa OOLIEHUS, MOHUMAaTh 3HAUYEHUE COLHUAIbHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallud, YMETh CMAT4aTh KOH(QJIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIOcOOaMU OOIIEHUS U B3aUMOJCHCTBHS, MOHHUMATh HaMEpPEHUs
JIPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLIEHHE K COOECeIHUKY U B KOPPEKTHOHM (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHUMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peleHn OMOIOTNYeCKOi MpoOsieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3auMMOENCTBYS PHU peLIeHUH yueOHOM 3a/1auH;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBUH € y4éTOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJI€Ha KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPraHHU30BbIBaTH M KOOPAMHUPOBATH
JIEUCTBUS MO €€ ITOCTUKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUH, pACIpPENeNATh POIU C Y4ETOM
MHEHHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;



OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOT0 YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeanarath HOBBIE NPOEKTHI, OLEHWBATh WAEH C TO3WIMH HOBH3HBI, OPUTHHAIBHOCTH,
NPaKTHYECKOI 3HAUNMOCTH;

OCYILECTBIISATh IMMO3UTHBHOE CTPATETMYECKOE TMOBEJCHHE B PA3JIMYHBIX CHUTYaIUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

OBJj1ajieHNe YHHBEPCATIBLHBIMYU PeryJIsiTHBHBIMH AeCTBHSIMU:

1) camoopranu3amusi:

UCITIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U BBIABICHHA NpoOJIeM M HUX pEUICHHUS B
KU3HEHHBIX M YU€OHBIX CUTYaIHsIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHUH LIEIEBbIC U CMBICIIOBBIC YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 3I0POBBIO
OKPYKaIOIINX;

CaMOCTOSITENIFHO OCYILECTBIISATh TO3HABATENBHYIO AEATEIBHOCTb, BBIBIATH MPOOJIEMBI,
CTaBUTh W (OPMYIMPOBAaTH COOCTBEHHBIE 3aJadd B OOpa30BaTENBHOM JEATEIFHOCTH |
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSTENIFHO COCTAaBIIATH IUIAH PELICHUS MPOOIEMBI ¢ y4ETOM MMEIOIIUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaIIHsIM;

paCHIMPATH paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX IPEINOYTECHHIA;

JieTIaTh OCO3HAHHBIA BBIOOD, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 33 PEIICHHE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIX
3HAHMH, TOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTEIbHbIN U KYJIBTYPHBI YPOBECHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHTH KOPPEKTHUBBI B JIEATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON peduIeKCHU KaK OCO3HAHUs COBEpIIAEMbIX JIeHCTBUIA
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIb30BATh MPUEMBI pedIieKCuU
JUTSL OLIEHKY CUTYalllH, BHIOOPa BEPHOTO PEIICHIS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS TI0 UX CHIDKSHHIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIM3€ PE3yIbTaTOB JESITEIbHOCTH;

3) npuHsiTHE cedsl M APYIHUX:

NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX MIPH aHAIN3E PE3YNIbTAaTOB JAEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMINOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JAPYroro 4eJ0BeKa.

MNPEIMETHBIE PE3YJIBTATHBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus nporpammbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yaeOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, WHTEpPIpETalM W MpeoOpa3oBaHUIO 3HAHUM, BHIBI
JESTEIIbHOCTH MO TOJYyYEHUI0 HOBOTO 3HAHMS M MPUMEHEHHMIO 3HAHWU B Pa3IMUHBIX Y4eOHBIX
CUTyallusiX, a TaKKe B pEAJbHBIX >KU3HEHHBIX CHUTYyallUsIX, CBS3aHHbIX ¢ Ouojorueil. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI M0 roJjaM 00yueHHs.

[IpenmerHble pe3yabTaThl OCBOGHHs YydeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:



c(OPMHPOBAHHOCTh 3HAHHM O MECTe M POJIU OMOJOTHMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
Hay4HOTO MUPOBO33PEHHUS, O BKJIA/I€ POCCUICKUX U 3apyOeKHbIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIs PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJAEpKaHHE OMOJIOrMYECKMX TEPMHHOB M MOHITUN: )KU3Hb, KIETKA,
opranusM, Merabonm3Mm (0OMEH BEmeCTB M  MPEBpPAIIEHWE JHEPIruu), TOMEOoCTa3
(camoperynsuusi), ypOBHEBas  OpraHu3alMs KHMBBIX CHUCTEM, CaMOBOCIPOM3BEIECHHUE
(penpoyKuus), HaCIeJCTBEHHOCTh, U3MEHUYMBOCTh, POCT U PA3BUTHUE;

yMEHUE u3jaraTb OWOJOTHYECKHE TEOpuu (KJIeTOYHAs, XPOMOCOMHAs, MYyTallMOHHAsd,
LIEHTpaJbHas J0rMa MOJeKyJsspHOW Ouosiorun), 3akonel (I. Mennens, T. Moprana, H. W.
BaBuoBa) u yuenus (o LeHTpax MHOI00Opasusi U IPOMCXOXKACHUS KyIbTYpHbIX pactenuid H. 1.
BaBuosa), onpenenats rpaHULbI KX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMH HAy4YHOTO IMO3HAHMUSA B OMOJOTMU: HAOJIIOJCHHE M ONHCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M IPOBEACHHE OHOJOTHYECKOTO
9KCHEPUMEHTa, BBIIBM)KEHUE THUIIOTE3bl, BBIBICHUE 3aBUCHUMOCTH MEXIy MCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyUYEHHBIX pPE3YJbTAaTOB, MCIIOJB30BAaHHBIX HAYYHBIX IOHATHM,
TEOPHi U 3aKOHOB, YMEHHUE JI€IaTh BBIBObI HA OCHOBAaHMU IOJIYYEHHBIX pe3yJIbTaTOB;

YMEHHUE BBIJCNATH CYIIECTBEHHBIC MPHU3HAKH BUPYCOB, KIETOK MPOKAPHOT M IYKApPHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHMU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BEIIECTB U
IPEBpallEHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTEe3a, MMTO03a, MeH03a, OIUIOJOTBOPEHUs, Pa3MHOXKEHUS, UHIUBUAYAJIbHOIO PAa3BUTHS
opranusma (OHTOTEHE3);

YMEHHUE TPUMEHSTH MOJTy4YeHHBIC 3HAHUS I OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBJICHUM, /ISl IPUHATHS IPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HHU C LI€IbI0 00eCTIeUeHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYXKAIOLIUX JHOJEH, COOMIONEHUST HOPM
IPaMOTHOTO TOBEJICHHUSI B OKPYXKAIOIIEH NPUPOIHOW cpeae, MOHMMaHUue HEO0OXOIMMOCTH
UCTIOJIB30BAaHUS JIOCTHIKCHUH COBPEMEHHOW OHMOJIOTMM M OMOTEXHOJIOTHH U PalMOHAIBLHOTO
HPUPOONOIb30BAHNUS;

yMEHHUE pelaTh 3JIeMEHTapHbleé TIeHeTHYeCKHe 3aJayd Ha MOHO- M JAUTHOpHIIHOE
CKpEIIMBaHKe, CIETUICHHOE HACJIeJ0BAaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUTS TIpeJICKa3aHMsI HAaclIeZ0BaHUS PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOJIHATH JIAOOpAaTOpPHBIE M MpaKTUUECKue paboThl, COONIOAATh MpaBUia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHUYECKH OIIEHWBATh M WHTEPIPETHPOBATH HH(OPMAINIO OHOIOTHYECKOTO
COJIepKaHUs, BKIIOYAIONIYIO0 TICEBIOHAYYHBIE 3HAHHS W3 PA3IMYHBIX HMCTOYHHKOB (CpeACTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepUalibl), STUYECKHE ACHEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE TMHCbMEHHBIE U YCTHBIE COOOIICHUs, 0000IIas
Ononornyeckyro WHPOPMANMI0O W3 HECKOJIBKMX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH.

[IpenmerHble pe3yabTaThl OCBOGHHs YydeOHoro mnpeamera «buonorus» 6 11 knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ W POJM OHOJOTHH B CHCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oononornu, PyHKIIMOHATEHOM TPAMOTHOCTH YEJIOBEKa IS PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COIep)KaHNe OMOIOTHYECKUX TEPMUHOB M MTOHATHI: BHUI, TIOMYJISIIHS,
reHO(OH[, JBOJIOLMS, JABIKYLIHME CHIbl ((aKTOpPbl) SBOJIIOLUHU, MPHUCIIOCOOICHHOCTD



OpPraHu3MOB, BHUJ000pa30BaHME, OSKOJOTUYECKHE (PAKTOPHI, DKOCHUCTEMA, MPOAYLCHTHI,
KOHCYMEHTBI, PeyIIEHTHI, LIENH MUTaHUs, YKOJIOTHUECcKas MupamMuaa, Onoreorenos, ouocdepa;
yMEHHME Wu3araTb Ouonoruueckue Teopuu (3BomounoHHass Tteopus Y. Jlapsuna,
CUHTETHYECKasl TeOpHs SBOJIIOLNH), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoacrsa K. M.
bapa, uepenoBanus IiaBHBIX HampaBieHUd U nytei 3Bomonuu A. H. CesepuoBa, ydeHus o
ounoctepe B. U. BepHauckoro), onpenensTh TpaHUIBl UX TPAMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MO3HAHUS B OMOJIOTMU: HAOIIOACHHWE M OMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3alus ¢ MPOBEICHHE OHOJIOrHYEeCKOTro
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYUYECHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSTHIA,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIIEIATH CYIIECTBEHHbIE MPU3HAKUA CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUIIOB,
HOMYJSIUH, TMPOJYIEHTOB, KOHCYMEHTOB, pPEIYLEHTOB, OHOICOIEHO30B U HKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUJI000pa30BaHus, MPUCIOCOOTICHHOCTH OPraHU3MOB, JCHCTBUS HKOJIOTMYECKUX (aKTOpOB Ha
OpraHU3MBI, IIEPEHOCA BEIIECTB M MOTOKA YHEPIHH B 3KOCHCTEMaX, aHTPOIIOI'€HHBIX U3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEHIECTB W OHMOr€OXMMHYECKHUX IIHMKIOB B
ouocdepe;

YMEHHUE TPUMEHSTH MOJTy4YeHHBIC 3HAHUS I OOBSCHEHUs OMOJIOTHYECKUX TPOLECCOB U
SIBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C IENbIO O0eCTIeueHus
0€30MacHOCTH CBOETO 3JI0POBbS U 37I0POBBSl OKPYKAIOIIUX JIOJIEH, COONIOIEHUS HOPM
rPaMOTHOI'O IOBEACHMUSI B OKpY)KAlOIIeH MPUPOAHON Cpele, MOHMMaHue HEOoOXOIUMOCTH
MCIIOJIb30BaHUs JOCTUKEHUU COBpEMEHHOM ouonoruu Ui paloHaIbHOrO
MPUPOIONOIB30BAHUS;

YMEHHE pellaTh 3JeMEHTapHble OMOJOTMYECKHE 33a/Jayd, COCTaBJIATH CXEMBI IMepeHoca
BELIECTB U SHEPTUH B 3KocucTeMax (L[eNH MUTaHUs);

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M TPAKTUYECKHUE paboThl, COONIONATh MpaBUiIa TPH
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHUE KPUTHUYECKH OLIEHUBAaThb M WHTEPHPETHPOBATH HMH(OpMAIUIO OHOJIOTHYECKOrO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOM HWH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTepHallbl), pacCMaTpUBaTh TJIOOAIBbHBIC
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE TMHCHbMEHHBIE U YCTHBIE COOOIICHUs, 00o0O0IIas
OMOJOTHYECKYI0 HMH(POpPMAIMI0 M3 HECKOJBKMX HMCTOYHHMKOB, TPAaMOTHO HCIIOJIb30BATh
HNOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnsie  IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmmoreka [IOK
brotorit kak Hayka 2 L 05 https://m.edsoo.ru/7f41¢c292
JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 0 0 bubmorexa HOK
https://m.edsoo.ru/7f41c292
XUMHYECKUH COCTAaB U CTPOEHUE KIICTKU 8 0 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
KuzHenesreabHOCTb KJIETKH 6 1 0 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢c292
Pa3smHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 0 1 bubmmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTE M U3MEHUUBOCTD 3 0 15 bu6mmoteka IIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
Pesepaiioe Bpess 1 1 0 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 4



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

11 KJIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m Kourpoabnsie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bubnunoreka LIOK
1 1 1
IBOONKOHHAL OHONOTHA o https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA 9 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpraausMbl 1 OKpY’Karomas cpeaa 5 0 1 bubmiorexa LIOK
P PysRaroma cpen https://m.edsoo.ru/7f41cc74
buo6 OK
4 Coo011ecTBa 1 SKOJOTHYSCKHE CHCTEMBI 9 0 0 htI/tIpSJ,I:I;I/(r)rTl.eeI;asc])Jé).ru 7fa1cc74
bu6nmorexa LIOK
5 P 2 1 0
C3CPBHOC BPEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
1 34 3 2.5

I[TPOTPAMME



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

ITOYPOYHOE IINTAHUPOBAHUE

10 KIIACC
N Kosaun4yecTBo 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabn  IIpakTuyecku o0pa3oBaTe/ibHbIE
n/n Bcero U3YYeHUs
ble paboTbl | € padoThbl pecypcbl
buosnorus B cucreme Hayk15-tu Bu6mnorexa LIOK
1 \vrxa EIS KIM sa };Hm ) 1 0 0 https://m.edso0.ru/863e6122
vt A https://m.edso0.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
«Mcnonp30BaHue pa3IMYHbIX METOIOB bubnnorexa [HOK
2 1 0 0.5
[PU U3YYCHUH OMOJIOTHYCCKUX https://m.edso0.ru/863e6122
00bexToB»15-Tn Mmunytka EI'D KM
3amganus 1
b
, | e ] ;
i It https://m.edso0.ru/863e6564
3agadus 15.16
XUMHYeCcKHUl cocTaB KiIeTKH. Boga u Bu6miorexa IIOK
4 MUHEpaibHble conul5-tn MunyTKa EI'D 1 0 0 )
https://m.edsoo.ru/863e674e
KM 3anmanug 2
5 benku. CoctaB u ctpoenue 6enkoBl5- 1 0 0 bubnuorexa [IOK
1 MmunyTka EI'D KM 3ananus 2 https://m.edso0.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
6 | Yot disyrame sammmneen | 1 0 05 brGmiorera LOOK
B e ' https://m.edso0.ru/863e6b72
AKTUBHOCTH (pepMEHTOB (Ha IpUMEpe
aMuUJIa3bl WM KaTajaasbl)»
7 Yraesoapl. JIunuaei 1 5-tn MUHYyTKa 1 0 0 bu6mmoreka [IOK
EI'D KUM 3ananus 2 https://m.edso0.ru/863e6870



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

8 HyxnennoBeie kuciotel. AT®15-tn 0 bubnmuorexa [JOK
muayTka EI'D KM 3ananus 2 https://m.eds00.ru/863e6d5c¢
9 Wcropus u MmeToabl N3ydeHus KIETKU. 0 bubmuorexa [IOK
Knerounas Teopust https://m.eds00.ru/863e6e88
10 KiteTka xak nesgocTHas )XuBas CUCTeEMa 0
CtpoeHue dyKapuOTUYECKOMN KIICTKH.
JlaboparopHas pabota Ne 2 «M3yueHue
CTPOEHUS KJIETOK PACTEHUH, )KUBOTHBIX, bubmuorexa [JOK
11 rpuOOB U GaKTEPHUil MO MUKPOCKOIIOM 0.5 https://m.edso0.ru/863e6ff0
Ha FOTOBBIX MHUKPOIIpENaparax u ux https://m.edso0.ru/863e716¢c
onucanue»15-tu munyrka EI'D KUM
3ajanus 5,6,7.8
bubmuorexa [JOK
12 OOMeH BelecTB Wil METab0JIM3M 0 https://m.eds00.ru/863e766¢
13 ®otocunTte3. XemocunTe315-tu 0 bu6mmoreka [IOK
munyTKa EI'D KM 3ananus 20 https://m.eds00.ru/863e7c98
14 DHepretudeckuit oOMeH15-Tu MUHYTKa 0 bubnmnorexa [JOK
EI'D KUM 3ananns 20 https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{enenue
kIeTku. Mutos. JlabopaTopHas paborta
15 Ne 3 «HabGmronenue METOS%IJ_) B KJ'II:;TKaX 0.5 bubmorexa HOK
https://m.edsoo.ru/863e7dc4
KOHYHKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOTIperapaTax»
buocunTes 6enka. Peakuus MaTpuuHOTO
16 cuHTe3al5-T MUHYyTKa IIIEFZB KI/IIDM 0 Bu6miorexa LIOK
https://m.edso0.ru/863e796e
3aganus 3.20.28
bu6mmorexa [IOK
o Tpancxsus — Guocites Gexka 0 https://m.eds00.ru/863e796e
18 Hexknerounsie popmbl )KU3HU — 0 bubnuorexa [JOK

BUPYCHI

https://m.edso0.ru/863e7540



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

bub6mmoreka [IOK

19 DOopMBI pa3MHOKCHHSI OPIraHU3MOB 0 https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
20 Meiio315-tu munytka EI'D KM 0 bubmmoreka [IOK
3aganug 5,20,28 https://m.edso0.ru/863e7f4a
OO06pa3oBaHue U Pa3BUTHE MOJOBBIX
KJ1eToK. OTI00TBOPEHHE.
21 Ha6opaTopHa: pa6oI;a Ne 4 «3yuenune 0.5 bubmiorexa LIOK
https://m.eds00.ru/863e81b6
CTPOCHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIperapaTax»
99 NunuBuyansHOE pa3BUTHE 0 bu6mmoreka [IOK
OpraHM3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o Bu6morexa LIOK
23 HACJIEICTBEHHOCTH U U3MEHYMBOCTHU 1 5- 0 https://m.eds0o.ru/863¢86f2
™ MunyTtka EI'D KWM 3ananus 3,20,29
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npu3HaKoB. MoHOrnOpuAHOE 0 bubnnoreka [JOK
ckpemuBanuel 5-tu munytka EI'D https://m.eds00.ru/863e8878
KM 3anmanug 4
WTHOPUIHOE CKpeIUBaHNUE. 3aKOH
25 fllegaBHI::Hfdoro HapcnI;IOBaHI/IsI 0 bubmorexa [JOK
https://m.edsoo.ru/863e89a4
MPU3HAKOB
CreruieHHOe HACJIeI0BaHNE MPU3HAKOB.
JlaGopaTtopHnas pabota Ne 5 «3yuenue
pe3yabTaTOB MOHOTHOPHIHOTO U bubnuorexa [JOK
26 0.5
JMTHOPUIHOTO CKPEIIUBAHUS Y https://m.eds00.ru/863e8c60
Tpo30(hUIIBl HA TOTOBBIX
MUKpOTpenaparax»»
97 I'enetuka noma. Hacienosanue 0 bu6mmoreka [IOK

IMPU3HAKOB, CHCIIJICHHBIX C I1IOJIOM

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



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
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
https://m.edsoo.ru/863e8c60

HN3menunBocth. HenacnencrseHHas
W3MEHYHMBOCTh. JJaboparopHas pabota

Ne 6. U3yuenue MoauuKaImOHHOM bu6mmorexa [IOK
28 1 0.5
U3MEHYHUBOCTH, [IOCTPOCHHUE https://m.edsoo.ru/863e8efe
BapUAIlMOHHOTO Psijia U BapUallMOHHOMN
KpHUBOW»
HacnenctBenHas N3MEHYMBOCTD.
29 JlaGopaTtopHnast pabora Ne 7. «AHanu3 1 05 bubmuorexa [JOK
MyTanui y 1po30(uIibl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MHUKpOIIpenaparax»
bubmuorexa [JOK
30 Pereriia enonera L 0 https://m.eds00.ru/863e8d78
PesepBHEIi ypok. O000IICHHE 11O TEME
31 «HacnencTBeHHOCTh U H3MEHUYHBOCTD 1 0
OpPTaHU3MOBY
32 Ceneknus Kak Hayka v npouecc 15-tu 1 0 bubnmnorexa [JOK
muayTka EI'D KM 3ananus 5,6.7.8 https://m.edso0.ru/863e9214
33 MeToabl 1 OCTHKEHUS CeJICKIIUU 1 0 bu6nmoreka [JOK
pacTeHUH U )KUBOTHBIX https://m.edso0.ru/863e9214
buoTrexHonorus kak oTpacib
34 pOU3BOJCTBA 15-Tn MEHyTKa EID 1 0 ]sH@I_I;I/OTeI;a HOK/S 6369336
KVM sananis 5.6.7.8 ttps://m.eds00.ru/863e
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoaunuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Hara
Tema ypoka Koutpoasn  IIpakTnueck o0pa3oBaTe/bHbIE
n/n Bcero U3YYeHUs
ble padoThbI ue padboThbl pecypcbl
OBorOLMA U METOABI €€ n3ydeHus15-
bubmuorexa [JOK
1 it wityrica ETS KM sazaiis 1 0 0 https://m.edsoo.ru/863ea20e
11,17.20,27 T '
5 Wcropus pa3BuTus npeacrabieHuii o0 1 1 0 bubnnorexa [JOK
SBOJIIOIHU https://m.edso0.ru/863e9570
bubmuorexa [JOK
3 M 1 0 0
HIKPOOBOIIONIE https://m.edsoo.ru/863e9cle
HOHy.]I?[III/Iﬂ KaK 3JICMCHTAapHasa
, | e oo N
opaTopra pabota 72 ' https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHIO)
: é)[BI/DKyIHI)/Ie CHJIBL (3J161:1;/16HTapHLIe . ) . Butmorexa [IOK
aKTOPBI) IBOIONHH | 5-TH MUHYTKA )
https://m.edsoo.ru/863e9da4
EI KUM saanms 11,17.20,27 .
bu6mmorexa [IOK
6 E i 0TO 1 0 0
CTECTBEHHBL OTOOP H ero GopMEl https://m.edso0.ru/863e9ed0
PesynbTathl 3BOIIOIUY:
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BUJ000pazoBanue. JlabopaTopHas 1 0 05 bubnnorexa [JOK
pabora Ne 2 «Onmcanue ' https://m.edsoo.ru/863e9fde
PUCIIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKkTepa»
8 Hanpasnenus u nmytu 1 0 0 bubnuoreka [IOK

Makpos3Bosronun 1 5-tu munytka EI'D

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
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KUM 3anagus 20

9 HeobpaTumocTs 3BOIIONNN 0
10 Ucrtopus xxu3nu Ha 3emiie 1 METObI 0
e€ u3ydyeHus
1 ['unoTe3sl NPOUCXOXKACHUS KU3HU HA 0 bu6mmoreka [IOK
3emie https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe )xu3HM Ha 3emIe 10 3paM U 0 bubmmoreka [IOK
neproaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOJTIOIUU
ACTUTEIBHOTO U )KUBOTHOT'O MHPA.
13 lrz[paKTI/ILIeCKaSI pabota Ne 1 «I/ISYIZIGHI/IG 0.5 Bubmiorexa LIOK
7 https://m.edsoo.ru/863ea8bc
MCKOIIA€MbIX OCTATKOB PaCTEHUM U
JKUBOTHBIX B KOJUTCKITHSIX)
CoBpeMeHHast cUCTeEMa OPraHuYecKoro
14 MI/IpI;IS -TH MHUHYTKa EF; KM 0 bubmorexa IOK
https://m.edsoo.ru/863ea48e
3aganusa 12,20
15 DBOJIOIKUS YeTIOBEKa (aHTPOIIOTEHE3) 0 Bubmiorexa LIOK
https://m.edsoo.ru/863eac2c
16 JIBmoxymiue cuibl (pakTopsbl) 0 bubnnoreka [JOK
AQHTPOTIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH DBOIOLINHT 0
YeJIOBeKa
Yenoseueckue pacel U NPUPOIHbIE bubnmoreka [JOK
18 0
ananTaly 4eIoOBEKa https://m.edsoo.ru/863eaea2
Peseprubriil ypok. O6006111eHIE TIO TEME
19 «B0O3HUKHOBEHHE U Pa3BUTHUE KU3HU 0
Ha 3emiie»
20 DKOJIOTHS KaK HayKa 0
21 Cpenpl 0OOUTaHUS U SKOJIOTHUECKHE 0 bubmuoreka [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

daktopseil 5-tit MunyTka EI'D KM
3amanns 3,18,19.20.27 BIIP YMeTs
BBISIBIISITH TIPUCTIOCOOJICHUS
OpPraHU3MOB K CpeJie OOUTaHMUs,
UCTOYHUKH MYTareHOB B OKPY>KatowIeH
cpene (KOCBEHHO), aHTPOIIOT€HHbIE
M3MEHEHHUS B SKOCHCTEMax CBOEH
MECTHOCTHU

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

AbuoTtrueckue GpakTopsl.
JlaGopaTtopHnas pa6ota Ne 3.
«Mopdonoruaeckne 0COOEHHOCTH

bubmuorexa [JOK

22 pacTeHUH U3 Pa3HBIX MECT OOUTAHUSY. 0.5 https://m.eds0o.ru/863eb10e
JlaboparopHas pabota Ne 4. «Bnusnue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeyca»
93 buotnueckue ¢pakropsil5S-T MUHYTKa 0 bubnuoreka [IOK
EI'D KM 3aganus 3,18.20,27 https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nonyssinun. [Ipaktraeckas padborta Ne 05
2 «IToacuéTt MIOTHOCTU MOMYJISIIHMA
pa3HbIX BUJOB PACTCHHID»
bu6mmorexa [IOK
25 Coo0rmiecTBa OpraHu3MOB — OHOIIEHO3 0 https://m.edso0.ru/863eb46a
DKOIOTUYECKUE CUCTEMBI BuGmorexa LOK
26 (oxocuctemsl)15-tu munytka ET'D 0 https://m.eds0o.ru/863eb46a
KUM 3ananug 3,18.20,27
OCHOBHBIE TIOKA3aTeJIA YKOCHCTEMBI.
97 Dxonorudeckue nupamuasl. CBoiicTBa 0 bubnmoreka [JOK

skocucreM. Cykueccust BITP
CocTaBisTh SJICMCHTAPHBIC CXCMBbI

https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
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https://m.edsoo.ru/863eb5fa

28

NepeHOca BEIIECTB U YHEPTUHU B
sKocHucTeMax (MU TUTaHUs)

[TpuponHbIe SKOCUCTEMBI

29

30

31

AHTpOHOI‘eHHBIe 9KOCHCTCMBI

buocdepa — rimobanpHas FKOCHCTEMA
3eminul5-tu munytka EI'D KM
saganudg 19 BIIP 35ath 1 moHUMaTh
OCHOBHBIE I10J102KeHUs yueHus B.1.
Bepnazackoro o 6uocdepe

3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouoctepsil S-tu munytka EI'D KM
3amanus 19

bu6mmoreka [IOK
https://m.edso0.ru/863ebb5e

bubmuorexa [JOK
https://m.edso0.ru/863ebd16

32

YenosedecTBo B 6nochepe 3emmuBIIP.
Vcnonb30BaTh NpUOOPETEHHBIE 3HAHUS
U YMEHHS B IPAKTUYECKON
NeSITeIbHOCTH U TIOBCEITHEBHON YKU3HU
JUIs COOITIO/IEHHS Mep MPOPUITIAKTUKU
OTpaBJICHUH, BUPYCHBIX U IPYTUX
3a00JIeBaHUM, CTPECCOB, BPEIHBIX
NPUBBIYEK (KypeHHE, aTKOT0JIN3M,
HapKOMAaHHs), a TAKKE TPaBUIT
MOBEJICHUS B PUPOTHOM Cpeae; AJIst
OKa3aHMsI IEPBOIl MOMOIIM TPU
HPOCTYAHBIX U IPYTUX 3a00J€BaHUSAX,
OTpaBJICHUH MUIIEBBIMUA POAYKTAMU

33

CocymecTBoBaHNE IPUPOJBI U
yenoBeuecTtBa BIIP YMeTh BbIABIATH
MPUCTIOCOOICHHS] OPTAaHU3MOB K Cpefie
0o0UTaHUs, HCTOYHUKH MyTarcHOB B
OKpY>Karolleu cpezie (KOCBEHHO),

bubmuoreka [JOK
https://m.edsoo.ru/863ebale



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

AHTPOIIOTCHHBIC U3SMCHCHUS B
IKOCHCTEMAaX CBOCH MECTHOCTH

PesepBHbIil ypok. O000IICHIE TEMBI

34 «Co00111eCTBA M 3KOJIOTHYECKUE 1 0
CHCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10O 34 95

[NPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* buonorus, 10 knacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue /Tlox pen.
[Taceunuka B.B., Akioneproe o6miectBo «M3mparenscTBo «lIpocBemnenner
* buonorus, 11 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue /Tlox

pen. [Taceunuka B.B., Akimoneproe obmiectBo «M3marensctBo «IIpocBenienne»

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

MeTtoanueckue MocoOMsI 10 OMOJIOTUHU , CIIpaBOYHUKHU, aTJ'IaCBI,BHP THUIIOBBIC 3aJaHUA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET
edsoo.ru., dnevnik.ru., school-collection.edu.ru., oge.sdamgia.ru.,

rech.edu.ru.,https://urok.apkpro.ru
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