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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY [UIsl ONpeiesiCHUs
NOIX0/0B K (OPMHUPOBAHMIO CoOAepkaHus yueOHoro mnpenmera «buonorus» cocraBuIn:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBJIGHHOCTH IIEJICH, COJEpKAHUSA,
pe3yabTaToB OO0y4YeHHS W TPeOOBAHUN K YPOBHIO HOJATOTOBKM BBIITYCKHHKOB, TOJIOXEHUS 00
o0IIMX LEeNsIX U MPUHIUIAX, XapaKTePHU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit @enepanuu, a Takke MOJIOKEHUS O crienuduke OUOIOoTHH,
e 3HAUYECHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHUU CYIECTBOBAHHS YEIOBEYECKOTO
obmiectBa. CoriacHo Ha3BaHHBIM TOJOKEHUSM, OIIPEIEIIEHbl OCHOBHBIE (DYHKIIMHU TPOTPAMMBI IO
OHMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma mo O6uonoruu AaéT MPEICTaBICHHUE O IENIX, 00 00mIeit cTpareruu 00y4YeHuUs,
BOCIIMUTAHUS M Pa3BUTUS O0OydYarolIMXCs cpeacTBaMu ydeOHoro rmpenmera «buonorusy,
orpenenser 00sA3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpy, paclpeleleHue I0
pa3zenaM U TeMaM, PEKOMEHyeMYIO IOCJIe0BaTeIbHOCTh M3y4eHHUs yueOHOro marepuaia ¢
y4€TOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKA 00pa30BaTEIbHOTO TpoIecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yUYaroOIXCs.

B mnporpamMmme 1o OHONOTMH TakKe YYHUTHIBAIOTCS TPEOOBAHUA K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpPEIMETHBIM U MpPEeIMETHBIM pe3ylibTaTaM oO0y4deHHs B (POPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/yU4eOHBIX NEHCTBUI 00ydJatOIMXCsl 10
OCBOGHHIO COJIEP KaHUS OMOJIOTHYECKOT0 00pa30BaHUsl.

B mporpamme mo 6umonorun (10—11 xaccel, 0a30BBI ypOBEHb) peaqn30BaH MPUHIUII
MPEEeMCTBEHHOCTH B HW3y4YeHMHM Ouosioruu, Omarojgapss 4eMy B HEW MpocMaTpuBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHWEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, ILIEHHOCTHBIX  OpPUEHTAIMi  JIMYHOCTH, DSKOJOTUYECKOTO  MBIIUICHUS,
NpPEICTAaBICHUN O 370pOBOM 0OO0pa3e KHU3HH U OEpeXHBIM OTHOIIEHHEM K OKpY’Karomen
npupoaHoii cpene. [losTomy Hapsay ¢ H3yueHHuEeM 00IIeOMOIOTHYECKIX TEOPHL, a TaKKe 3HAHUI
O CTPOGHHUM JKHMBBIX CHCTEM pPa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HUX
MIPOLIECCOB B MPOrpaMMe MO OMOJIOTHH yAeTICHO BHUMAHUE UCIIOJIb30BAHUIO MOJTYYEHHBIX 3HAHUN
B TIOBCCJIHCBHOW JKM3HH JUIsl PEIICHUS TPHKIATHBIX 33734, B TOM YHCIE: TPOPUITAKTHKU
HACJIEICTBEHHBIX  3a00NIeBaHUN  4YelOBEKa, MEIMKO-TEHETHYEeCKOrO0  KOHCYJIbTUPOBAHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOTO MOBEICHUS B OKpY’KaIONIel MPUPOIHON cpese,
aHaIM3a BIMSIHUS XO3AWCTBEHHOM NEATENHHOCTH YENOBEKa Ha COCTOSHUE MPUPOTHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. Y CWJICHHE BHUMAaHHSA K TPUKIAJHOW HAINPAaBICHHOCTH Y4eOHOTO
npenMera «bUONOTHS» MPOAUKTOBAHO HEOOXOTUMOCTHIO 00ECTeYeHHs YCIOBUM Ui pelieHUs
OJTHOW W3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOT0 00pa30BaHus, KOTOpask MpeAIoiaraet
dbopMupoBaHHe y OOYYarOIIMUXCS CIIOCOOHOCTH agalTHPOBAThCS K H3MEHEHHSIM JIUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonorus Ha ypoBHe cpenHero oOiiero oOpa3oBaHUS 3aHUMaeT BakHoe mecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydYarOIIMXCS MPEACTaBICHUH O HAayyHOM KapTHHE MMHpa,
pacmpsieT ¥ 00001IaeT 3HaHUS O )KUBOU MPHUPOJE, €€ OTINYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLWH, CO3MAET YCIOBHS JUISA: TIO3HAHUS 3aKOHOB YKMBOW TIPHPOJIBL,
dbopmupoBanus (yHKIIMOHATIHLHOW TPAMOTHOCTH, HABBIKOB 37J0POBOTO M 0O€30macHOro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW NMPUPOJIEC U YEIOBEKY.

Bonpimoe 3HaueHwe OHONOTHS UMEET TaKXKe /s PEIICHUs BOCIUTATENBHBIX H
Pa3BUBAIOIINX 3a71a4 CPEAHETO OOIIEero o0pa3oBaHus, COIMAIM3AIMK oOydJarommxcs. M3yuenue
Omonoruu oo6ecrneynBaeT yCIoBUs 7151 JOPMUPOBAHUS HHTEIUICKTYATbHBIX, KOMMYHUKAIIMOHHBIX
1 WHGOOPMAIMOHHBIX HABBIKOB, JCTCTHUYECKOH KYJIBTYPBI, CIIOCOOCTBYET HHTETPAIHN
OMOJOTUYECKNX 3HAHUI C TPEJCTABICHUSMU H3 JIPYTHX Y4YEOHBIX MPEIMETOB, B YACTHOCTH,
¢u3uku, xumun U reorpadun. HazBaHHbIE TONOXKEHUS O TPeHA3HAYCHUH Y4eOHOTO TpeaMeTa
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«buonorus» cocTaBMIM OCHOBY ISl ONIPEIETICHUS [TOAXO0/I0B K 0TOOPY U CTPYKTYpPHUPOBAHHUIO €TI0
CoOJIeprKaHusl, IPEJCTABICHHOTO B IPOTpaMMe 110 OHOJIOTHH.

OTt60p conepkanusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypoOBHE OCYLIECTBIIEH C
MO3UIUI KYJIBTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarOIIUecs JOKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe ISl (POPMUPOBAHMS OOIIEH KyJIbTYpbl, ONpEAESIOnne
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BOCTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HU W MPAKTHUECKOU JaesTeIbHOCTH. Oco00e MECTO B 3TOM cHUcTeMe 3HAHUU
3aHMMAIOT DJIEMEHTBHl COJIEPIKAHUs, KOTOphIE CIy>)KaT OCHOBOM i  (OpMHUpPOBaHUS
NPEJCTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTHUHE MHpa U LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AIUNA OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypUpOBaHUE COJEpXKaHUS Y4yeOHOro Marepuajga B IporpamMmme Mo OHOJIOTHUH
OCYIIECTBIICHO ¢ YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHWUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
YKUBOM MPUPO/IBL, 0 €€ YPOBHEBOM OPraHU3alliy U SBOJIOINH. B COOTBETCTBUY C 3TUM B CTPYKTYpe
ydyeOHoro npeamera «buosorusy BbIJENCHBI CASAYIONINE COJlepKaTelibHble TUHUU: «buonorus
Kak Hayka. MeTronbl Hay4yHOTro no3HaHus», «Knerka kak Ouonornyeckas cucreMay, «Opranusm
Kak Omoyiornyeckasi cucreMay, «CucrtemMa U MHOT0OOpa3ue OpraHuvIecKoro MUpPa», « IBOTFOIUS
YKUBOU MPUPOABD), « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

Leny u3ydyenuss yueOHoro mnpeamera «buomorus»» Ha 06a30BOM ypOBHE — OBJIAJCHHUE
00y4JaloImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCI0JIb30BaTh 3TU 3HAHUS U TPAMOTHBIX JICWCTBHI B
OTHONIIEHUH O00OBEKTOB KMUBOW MPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX IPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
oOecreunBaeTcs pelieHrueM CIeAYIOIUX 3a1ayu:

OCBOCHHUE 00YJAFOIIUMHUCS CHCTEMbI 3HAHUN 0 OMOJIOTHYECKIX TEOPHSIX, YUCHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, [paBWIax, CIyXalluX OCHOBOM A  (opMUpPOBaHUs
MPEACTABICHUI O €CTeCTBEHHO-HAYYHOM KapTUHE MHUpa, O METOAaX HAy4YHOIro ITO3HAHUS,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSX MHMBBIX CHCTEM Pa3HOIO YPOBHS OpraHU3allvy,
BBIJIAIOIIUXCS] OTKPBITUAX U COBPEMEHHBIX MUCCIICIOBAHUIIX B OUOJIOTHH;

dbopMupoBaHrue y OOyYaromMXCsl MO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHX
CITOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJISJIOB,
UJeN ¥ MOJIX0/I0B K U3YyUYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

CTAaHOBJICHHE Yy oOydJarommxcs oOmeld KyJabTypbl, (YHKIIMOHAJILHOW T'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHWM U ONBITA, TTOJYYEHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHHe y OOYYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYEHHE OMOIOTHYECKHX
3HAHUW B TMPAKTUYECKON EATETbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIUHCKHIX
TEXHOJOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBOM MPUPOJIBI,
HE00X0MMOCTH OEpeKHOT0 OTHOIICHUS K Hel, COOMIOEHHUS STHUECKUX HOPM MPHU MPOBEICHUU
OMOJIOTMYECKUX UCCIIEIOBAaHUM;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM ISl TIOBBIIIEHUS YPOBHS SKOJOTHYECKOU
KYJBTYPBI, 1J1s1 (GOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MpPUMEHEHHE MPUOOPETEHHBIX 3HAHWUN U YMEHUN B TOBCEJIHEBHON JKU3HU TS OIEHKH
MOCJIC/ICTBHI CBOEW NIEATETLHOCTH TIO OTHOIICHHWIO K OKPYXKAIOIIeH cpeae, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHHE U COONTIOICHHE Mep MPOPUITAKTUKH 3a00JIeBaHU.

B cucreme cpennero o6mero obpazoBanus «buonorus», nzydaemas Ha 6a30BOM YPOBHE,
SBIISIETCSL O0SI3aTENBHBIM YYEOHBIM TPEIMETOM, BXOMSIIMM B COCTaB MPEIMETHOW o01acTu
«EcTecTBeHHO-HAYYHBIC TTPEMETHIY.

st u3ydyenusi Ouonoruu Ha 0a30BOM YPOBHE CpeTHEro o0Imero oopa3oBaHUsl OTBOAUTCS
68 vacos: B 10 kimacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Hezneno).
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COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. buosiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHHUYECKUMH WU JIPYTUMH
€CTECTBEHHBIMH Haykamu, ¢uiocoduei, 3THKOH, 3CTeTUKOM U mpaBoMm. Ponb Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAy4YHOH KapTHHBI Mupa. CucTeMa OMOIOTHYECKUX HaAYK.

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

JdemoHcTpanuu:

IToprpersr: Y. {apsun, I'. Mennens, H. K. Konpuos, [Ix. Yorcon u @. Kpuk.

TaGnuupl u cxemsl: «MeTobI TO3HAHUS KUBOW IIPUPOABI».

JlabopaTopHble U NIpaKkTHYeCcKHue padoThI:

[Tpaktuyeckas pabora Ne 1. «lcmonb3oBaHue pas3IMYHBIX METOJOB IPU H3YUECHUHU
OMOJIOrN4eCKUX O0OBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

Xuseie cucreMbl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHus Owonornu. OTiauume >KHUBBIX
CUCTEM OT HEOPTaHUYECKOU ITPUPOJIBI.

CpolicTBa OuwocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBIM, OPraHU3MEHHBIH,  MONYJALHOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIC MPHU3HAKH JKU3HU», «YPOBHU OpraHU3alWU HKHBOK
IIPUPOJBDY.

O6opynoBanue: moaens Mosiekysbl JTHK.

Tema 3. XuMH4YeCKHil COCTAB M CTPOEHNE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE 3JIEMEHThI: MAKPO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bozna u MuHepanpHbIe BELIECTBA.

@YHKIMM BOJABl M MUHEpPAJbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0eIKOB. AMUHOKHUCIIOTEI — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHMMbl€ AMHHOKHUCIIOTHI. AMHUHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBON
MOJIeKyJbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buosnoruueckue GyHKIUN OEIKOB.

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

VYrneBoabl: MOHOCaXapH/ il (TJII0KO3a, pubo3a U J1e30KCHprd03a), Aucaxapusl (caxaposa,
JaKTO3a) W TMOJMcaxapubl (Kpaxmals, TJIMKOTeH, LeIoo3a). buonornyeckue QyHKunu
YTJIIEBOJIOB.

Jlununer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapodpuibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue GpyHkumu nunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB M JUMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne un ¢dynkuuum PHK. Bunet PHK. AT®: crpoenue u
byHKIHN.

[{uronoruss — Hayka o kiuerke. Kiierounas Tteopus — mpuUMep B3aWUMOJECHCTBHS UAECH U
(akTOB B HAYYHOM MO3HAHUU. METO/IbI N3YUEHUS KIIETKH.



Knerka kak nenoctHas xuBasi cuctema. OOmiye nmpu3Haky KIETOK: 3aMKHYTasl Hapy>KHas
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHrne 5yKapHOTHYECKON KIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KHUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYyHKIHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmaxku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoOMAbI KJIETKHA: MUTOXOHIPHUH, IIacTUAbL. [Iponcxoxaenne MUTOXOHAPUN U 1acTul. Buasl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHOJH,
PECHUYKH, KIyTUKH. DyHKIIMM OPraHonI0B KIETKHU. BritoueHus.

SAnpo — perynaTopHblil HeHTp KiIeTkH. CTpoeHue sapa: siiepHas 000104Ka, Kapuoria3zma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpanuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOJEH,
«PacnpeeneHre XUMUYECKUX AJIEMEHTOB B )KMUBOU IPUPOJIEN.

Tabmuubr u cxemsl: «Ilepuoanyeckast Ta0biMIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJbI», «buocunres 6enka», «CTpoeHne MoneKyisl 6emnka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenne monekynsl ATDy», «CtpoeHne 3yKapruoTUUeCKOn
KJIeTKN», «CTpoeHue MXUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOW KIeTKu», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOoeHUE Apa KIETKNY, «YTIEBOABDY, «JIMmuab.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYIOBaHHME AJisi MPOBEACHUS HAOIIOJICHUM,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENIbHBIX, JKUBOTHBIX U OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

Jlaboparopuas pabota Ne 1. «/3ydyeHHe KaTanUTUYECKOH aKTUBHOCTH (DepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHs KJIETOK DPACTECHWH, >KUBOTHBIX M
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OIMUCAHHUE».

Tema 4. JKusHenesTeIbHOCTh KJIECTKH.

OOmeHn BemiecTB, WIM MeTa0OIU3M. AcCUMWIANMS  (IJIaCTUUECKUH OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAaHEHHUs BEILECTB U SHEPTrUU B IOHUMaHUU MeTadosIn3Ma.

Tunbl o6MeHa BemiecTB: aBTOTPOGHBIA U rereporpodHbiif. Ponb depmeHTOoB B 0OMeHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas M TeMHOBas ¢a3bl ¢orocuHTe3a. Peakiuu ¢oTocuHTe3a.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IJIs KU3HHU Ha 3emiie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTHU Y KYJIBTYPHBIX PACTCHHH.

XemocuHTe3. XEMOCUHTE3UPYIOIIHEe OaKkTepuu. 3HAUYEHHWE XEMOCHHTE3a I KU3HHU Ha
3emue.

DHepreTuyecknidi oOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBIACICHHE U
aKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. JTambl dHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucinopogHoe OKHCIIEHHWE, WIM  KJIETOYHOE  JibIXxaHWe. OKHUCIUTENIBbHOE
docdopmnupoBanne. IPPEeKTUBHOCTH IHEPTETUIESCKOTO OOMEHA.

Peakuun wmarpuuHoro cunre3a. [eHetnueckas wunHpopmamus u JHK. Peanmzanus
TeHeTUYECKON HH(popMaIu B KieTke. ['eHeTuYecKuit KoJ U ero CBONCTBa. TpaHCKpHUIIIIHS —



Matpuusblii cuate3 PHK. Tpancnsiusa — 6uocunTe3 Oenka. Drtanbl Tpancusanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oelnka.

Hexkierounsie hopmbl :xu3HA — BUpYCHI. icTopust oTkpbiTHs BupycoB (/1. Y. UBanoBCKuiA).
OcoOeHHOCTH CTpPOEHHsI M KM3HEHHOTO IMKJIa BUpYycoB. bakrepmodaru. bonesnu pacrenwii,
JKUBOTHBIX M 4Y€JIOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc nmmynonedunura yenoseka (BUY) —
Bo30yautens CIIMJla. OOpaTHas TpaHCKpHUIIIMs, peBeprasa W uHTerpasa. lIpodummakruka
pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIA.

JleMoOHCTpanum:

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

Tabmuer w cxembl: «Tumbl  mutanus», «Mertabonu3am»,  «MHUTOXOHAPHUSY,
«DHepreTnueckuii oomMen», «Xmnopomiact», «Dorocunres», «Ctpoenne JJHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «Cunre3 Oenka», «['eHermueckuit  Kom», «Bupyce»,
«baktepuodarn», «Crtpoenne u ku3HeHHbIM 1wk Bupyca CIIWIa, ©Oaxrepuodaray,
«Pennukanus JJHK».

O6opynoBanue: moaenu-ammukanuu «Yasoenne [IHK u tpanckpunmms», «buocunres
oenka», «CTpoeHHE KIETKN», MOjieb cTpyKkTyphl JIHK.

Tema S. PazMHoOKeHHe M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1uki, wiaM KU3HEHHBIM Uk kieTtku. MHtepdaza m mwuros. Ilponeccsl,
nporekaromue B untepdasze. Permnmukanus — peaknus marpuunoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuoOTHUIl. JMIIOMIHBIMN W TalIOWAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckre OCHOBBI Pa3MHOXKEHUS U MHIWBHUIYalbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knerku —Muto3. Craguu muto3a. [Ipoueccel, mpoucxoasuiue Ha pa3HbIX CTaIusiX
MHUTO3a. BHOJIOrMYECKHI1 CMBICT MUTO3A.

[Tporpammupyemasi rubesb KIETKH — allomnTo3.

@opMbI pa3MHOXKEHUS OPraHM3MOB: 0€CII0JI0€ U [10JI0BOE. Byl 0ecroioro pa3MHOKEHUS:
JIeJICHUEe HaJBOe, MOYKOBAHHE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BETETATHBHOE
pa3MHOxeHue. IcKkyccTBEHHOE KJIOHUPOBAaHUE OPraHU3MOB, €0 3HAUEHUE JUISl CEJIEKLIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIIONOrO.

Meiio3. Craguu meio3a. [lporeccsl, mpoucxopsiiue Ha cTagusx meiosza. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. buonornuecknii cMbIca 1 3HaYEHUE MEH03a.

["amerorenes — mponecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [los0oBBIE Kene3bl:
CEMEHHHUKHU U sSM4HUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBHIX KIETOK — rameT (CrepMaTo30up,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHHS SHIEKIETOK U
cnepmaTto3onaoB. OmnoaorBopenue. Ilaprenorenes.

NunuBunyansHOEe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpUOTEHE3).
Otanbl SMOPHOHATBHOTO Pa3BUTHS Yy MO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHHE, TacTpyJsIus,
opranorene3. [loctaomOpuoHanbHOE pa3BUTHE. THIBI TOCTIMOPHUOHAIBHOTO PA3BUTHS: MPIAMOE,
HenpsiMoe (IMYMHOYHOE). BiusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

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

JleMoHCTpanum:

Tabmump! u cxembl: «DOpMbI pa3MHOKEHUS OPTaHU3MOBY, «J[BOMHOE OTUIOOTBOPEHUE Y
[[BETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «Jlenenne KIeTkn GaKTepuiny,
«CtpoeHne MOJOBBIX KIETOK», «CTpoeHne XpoMocoMbl», «KieTounslii nukmy, «Permkanus
JHK», «Muros», «Meiio3», «IIpsiMoe u HenpsiMoe pa3BUTHEY, «] aMeTOTreHe3 y MIIEKOTTUTAIOLIUX
U yenoBeka», «OCHOBHBIE CTaUH OHTOTEHE3a.



O6opynoBaHue: MHUKPOCKOI, MHUKporpenapatbl «CrepMaTo30Hibl MIIEKOMUTAIOLIET0),
«SliinexneTka miekonuTaroero», « Kapuokunes B kjieTkax Kopeika JiyKa», MarHuTHas MOJIeIb-
anmmukanus «/lenenue knetkny», moaens JTHK, moxens Meradaznoit XpoMOCOMBI.

JlabopaTopHble 1 IpaKkTHYeCKHe PadoThI:

Jlaboparopnas pabota Ne 3. «Habmroienue Muto3a B KJI€TKaX KOHYMKA KOPEIKa JIyka Ha
TOTOBBIX MUKpOIIpEnapaTax.

Jlaboparopuas pabota Ne 4. «V3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HacsiencTBeHHOCTh U U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. lMcropuss pa3BuThs TreHeTHMKH. Posib OHUTONOrMM U
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKian poccuiickux u 3apyOexHbIX YUEHBIX B pa3BUTHE
reHeTuku. Meroasl TeHeTHKU (THOPUIOJOTUYECKHM, LHUTOINCHETHYECKUH, MOJIEKYJISPHO-
reHetuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckasi CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEIIMBaHHI.

3aKOHOMEPHOCTU  HAcCJEAOBaHWS  INPU3HAKOB, ycTaHoOBIeHHble [.  MeHnenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eAMHO00pa3usi THOPUAOB MEPBOTO nokoJieHus. [IpaBuino
JOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mnore3a uwcrtorel ramer. IlomHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JurubpunHoe CKpemMBaHHE. 3aKOH  HE3aBUCHMOTO  HACJENOBAaHUS  MPU3HAKOB.
[{uTOoreHEeTHYEeCKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUS. AHAIU3UPYIONIEE CKPEIIUBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS [IJIsl ONIPEIeICHHs TEHOTUIIA OCOOU.

CuennenHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cuemjieHHOMY
Hacje10BaHUIo TeHoB. HapylieHue cuenyiennsi TeHOB B pe3ysibTaTe KPOCCUHIOBEpa.

XpoMOCOMHasI TEOPHS HACIEACTBEHHOCTH. | eHeTHYeCKHEe KapThI.

I'enetnka nosa. XpoMOCOMHOE OIpeAeNIeHHE 1oJia. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMmeTHbie oOpraHu3Mbl. HacnemoBaHue TpPU3HAKOB, CIEIUICHHBIX C
MIOJIOM.

N3menunBOCTh. BUIbI ”3MEHUYMBOCTH: HEHACIICICTBEHHAS M HACJIeACTBeHHas. Posib cpenbl
B HEHACIIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKALIUOHHOW H3MEHYHBOCTH.
Bapuanuvonsslil psa v BapuanvoHHass kpuas. Hopma peaknuu npusHaka. KonnyecTBeHHbIE 1
KaueCTBEHHbIE MPU3HAKU U UX HOopMa peakuuu. CBoicTBa MOAN(PUKAIIMOHHON U3MEHYHBOCTH.

HacnencTBenHas, winM reHOTUIIMYECKAs, N3MEHUMBOCTh. KoMOMHATHBHAS M3MEHUYNBOCTb.
Meiio3 u TmONOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallioHHas
n3MeHYNBOCTh. Kiaccudukanus wmyTtamuii: reHHble, XpOMOCOMHBIE, T€HOMHBIE. YacTtoTa u
NPUYMHBI MyTanii. MyTtarensbsle (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIEACTBEHHOMN
m3MenunBocty H. . BaBumnosa.

BuesaepHas HaCIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
reHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OMOXUMHYECKHH, MOJEKYJISIpHO-
reHetudeckuii. CoBpeMEHHOE OIpeCICHUEe TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHPOBAHME,
TeHOTUIIUPOBaHUE, B ToM uucie ¢ nomoiuipio [1[[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeJIOBEeKa: TeHHble Oone3Hu, OO0Ne3HH C  HACIEACTBEHHON  MPEApaconoKEHHOCTHIO,
xpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[IpuntUIIBI 3M10pOBOTO O00pa3a >KU3HU, JUATHOCTUKH, MPO(DUIAKTHKNA U JICUCHUS TEeHETHUECKUX
Oone3neil. MeauKO-TeHETHUECKOE KOHCYJIBTUPOBAHHE. 3HAYCHHE MEAMIIMHCKOW TEeHETHKU B
MIPEIOTBPAIEHUH U JICUCHUH TeHETHISCKUX 3a00JICBaHHI YeTIOBEKaA.

JleMoHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.



Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacIIeIJIEHUs] M €ro ILMUTOI€HETHYeCKass OCHOBa», «3aKOH YHUCTOThl TrameTy,
«lurnbpuanoe ckpeuBanue», «lL{uTomornyeckue OCHOBBI AUTMOPUIHOTO CKPEIIUBAHUSY,
«Merios», «BzanmoneicTBrue ajieabHbIX TEHOBY, «['eHeTnueckne KapThl paCTEHUM, )KUBOTHBIX U
yenoBeka», «l'eHermka mosa», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIUNIEHHOIO C II0JIOMY,
«KapuoTunsl YenoBeka W IKHBOTHBIX», «Bumbl wu3MeHumBocTH», «MonudukanmonHas
U3MEHYUBOCTHY», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Ipynn KpoBu», «MyTalloHHas
U3MEHYUBOCTDY.

Ob6opynoBanue: Monenu-anmukanuu «MonoruOpunHoe ckpemuBanue», «HemonHoe
JOMUHUpOBaHueY, «JluruOpumHoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON H
Mukpornpenapar «Jposoduna» (Hopma, mytanuu GopMbl KPBUIEEB U OKpPAcKu Tela), repdbapuit
«I"0pOoX IOCEBHOW».

JlaGopaTopHble U NpaKkTH4YecKHe padoThbI:

Jlaboparopuas pabota Ne 5. «M3ydueHue pe3ybTaTOB MOHOTUOPUTHOTO U AUTHOPUITHOTO
CKpEIIUBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIPENapaTaxy.

Jlaboparopuas padota Ne 6. «M3yueHre MOAMPUKAITMOHHON H3MEHYUBOCTH, TIOCTPOCHHE
BApUALIMOHHOTO Psi/1a U BAPUALIUOHHON KPUBOI.

JlaGopatopnass pabora Ne 7. «AHamM3 MyTanmmid Yy JApo30QWIBI Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHATH3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesexkuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekusi Kak HayKa U IpoLecc. 3apoKIeHUEe CeleKInu 1 aoMectukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MPOUCXOXKICHUS U MHOrooOpaszus KyJIbTYpHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOPOJa, LITAMM.

CoBpeMeHHbBIE METOJbI CeIeKIUU. MacCoBblii U WHIAMBUAYAIbHBIA OTOOpPHI B CENEKLIUU
pacTeHuil U xKUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpeIUBaHUE — UHOPUAMHT.
UYucras nmuaus. CkpeuiuBaHue YucThIX TuHUM. ['eTeposuc, nin rubpuanas cuia. Hepoacrsennoe
ckpemBanue — ayTOpunuHr. OtmanéHHas ruOpuamzanus u e€ ycnexu. VCKyccTBEHHBIN
MyTareHe3 M IMOJIyYEHUE IMOJMIUIONAOB. JOCTHMKEHUS CEeNeKUMH PpACTEHUW, >XKUBOTHBIX U
MHUKpPOOPTaHU3MOB.

brorexHonoruss Kak OTpacib NPOU3BOACTBA. ['€HHas WH)KEHEpHUs. OTalbl CO3JaHUA
pexomOunantHoit JIHK um Tpancrensnsix opranu3moB. Kierounas unxenepus. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOKEHUE pacTeHUil. KiloHMpoBaHNe BBICOKONIPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPTraHM3MOB. OKOJOTMYEeCKHe M 3Tudeckue npodiaemsl. MO -
TFeHETUYECKU MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHCcTpamuu:

[Toprpersr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabmupel u cxembl: Kapta «LleHTpbl NMpPOMCXOXKAEHUS W MHOT00Opasusl KyJbTYpPHBIX
pacteHuit», «llopoabl ToMamHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OtnanéHHas
rubpunmzamus», «Paborer akamemmka M. @. HanoBay, «[lomumnonaus», «OOBEKTHI
O6uoTexHomorun», «Knerounele KylabTypbl M KIOHHpOBaHUE», «KOHCTpyHpoBaHHE U THEepeHOC
TEHOB, XpPOMOCOM).

Ob6opynoBaHue: MYJSDKM IUIOAOB U KOPHEIJIOZOB JTUKUX (OPM M KYJIBTYpPHBIX COPTOB
pactenui, repoapuii « CebCKOX03SICTBEHHBIE PACTEHUS.

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:

Okckypeusi «OCHOBHBIE METOJABI M JIOCTHIXKEHHUS CEJeKLMU PAaCTeHMH M KUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAaHIMIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».



11 KUIIACC

Tema 1. IBorOLIHOHHASA OMOJIOTHS.

[TpenmochUIKK BOSHUKHOBEHUS SBOTFOIIMOHHOMN TCOPHH. DBOOIMOHHAS TEOPHS U €€ MECTO
B Onosoruu. BiusHue 3BOMIOLMOHHON TEOPUH HA Pa3BUTUE OUOJIOTUU U APYTUX HAYK.

CBuzerenbCcTBa IBOMONUU. [[a€OHTOIOTHYECKUE: TTOCIIEIOBATEILHOCTD TOSIBIICHUS BUIOB
B MAJCOHTOJOTUYECKON JIeTONMUCH, nepexoanble ¢opmbl. buoreorpaduueckue: cXoACTBO U
paznuuune dayH u GI0p MATEPUKOB M OCTPOBOB.

OMOpPHOIOTMYECKHEe: CXOJCTBA U pa3inyuus SMOPHOHOB pPa3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHUTEIBHO-AaHATOMUYECKHE: TOMOJIOTHYHBIC, AaHAJIOTUYHBIC, PYyJUMEHTApHBIE OpTaHbI,
aTaBU3Mbl. MOJEKyIApHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHH3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METaOOJIMUECKUX MyTEH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. IlpeAnochUikM BO3HHUKHOBEHHS JIapBHHU3MA.
JIBmoKylue CWIbl DBONIONMH BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKCHHE TIpU
OTPaHUYEHHOCTHU PECYpCOB, HEONpenesnéHHas HW3MEHYMBOCTh, OOpb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBINA OTOOD).

Cunrerudeckas teopus sBomonun (CTD) u e€ ocHOBHBIE TTOJIOKEHUSI.

MukposBosrorus. [lomynsnus kak eIMHUIA BUAA U YBOJIONH.

JBuxyue cuibl ((hakTopbl) 3BOJIONUU BHIOB B Mpupoje. MyTallMOHHBIN Mpolecc u
KOMOWHATHBHASI U3MEHYMBOCTD. [[OMyIAIIMOHHBIC BOTHBI U Apeiid) reHoB. M3osmus 1 Murparus.

EctectBeHHbIil 0TOOp — HampaBistomuii gaxtop 3Boitouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yJbTaT dBotonuu. [IpuMeps! npucrnocodieHuit
y Opranu3mMoB. ApoMop(hO3bI B UIUOA AT TAIIHH.

Bun u BumooOpazoBanue. Kputepum Buma. OcHOBHblE (OpMBI BUA00OpA30BAHUS:
reorpaduyueckoe, IKOJIOTHIECKOe.

MakposBomorus. DopMbl SBONIONUH: (PHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napajuienpHas. HeoOpaTuMoCTh SBOITFOIIHH.

[Ipoucxoxaenue  OT  HeCHEUMAIM3MPOBAHHBIX  HpeakoB.  IIporpeccupyromias
cricnuajan3anus. A}IaHTI/IBHaﬂ paguanus.
JleMoHCTpanum:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkenb, @. Mronnep, A. H. CeBepuos.

Tabmuie! u cxembl: «Pa3BUTHE OpraHnYeckoro Mupa Ha 3emiiey, «3apoIbIIIN MO3BOHOYHBIX
AKHUBOTHBIX», «Apxeontepukcy», «Popmbl 60pHObI 3a cyliecTBOBaHUE», «EcTecTBeHHBIN 0TOOPY,
«MHoroo0Opa3ue copToB pacTeHuil», «MHorooOpasue MOpoA >KUBOTHBIX», «llomymsaiumy,
«MyTalnmoHHas U3MEHUUBOCTEY», «ApomMopdo3by, «Manoanantanuny», «OO0mas nereHepanus»,
«JIBmxymue cuiibl sBoonnny, «Kapra-cxema mapmpyra nyremectsus Y. [lapsunay, «bopboa
3a CYILLECTBOBAHHEY, «IIpucnocobaeHHOCTD OpPraHU3MOBY, «I'eorpaduueckoe
BUJI000pa30BaHue», « IKOJIOTMUECKOE BH1000pa30BaHUE.

Ob6opynoBaHKe: KOJJIEKIUS HACEKOMBIX C Pa3JINYHBIMU TUIIAMH OKPAacKH, HabOp MII0A0B U
CEMSH, KOJNICKIIUA «HpI/IMCpBI 3alIUTHBIX HpHCHOCO6J’I€HPII>i Y XUBOTHEBIX», MOACIIb «OCHOBHBIE
HaIpaBJICHUS 3BOIIONUNY, 00bEMHAs MOzeTb « CTpOEHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIXY.

buoreorpaduueckass kapra wmmpa, Koyekuus «DOpMbI COXpPaHHOCTH HCKOIIAeMbIX
KUBOTHBIX U pacTeHUil», Mojenpb ammaukaius «llepekpéct xpoMocom», BIaXXHbIE IpenapaThl
«Pa3Butune Hacexkomoro», «Pa3BuTue nArymkmw», Mukporpenapat «Jlpozoduna» (HOopMma,
MyTal# (OpMbI KPBIJILEB U OKPACKU TETIA).

JlaGopaTopHble U MpaKkTH4YecKHe padoThli:

JlaGopatopHas padota Ne 1. «CpaBHeHuE BUJIOB 110 MOP(}HOIIOTHIECKOMY KPHUTEPHIO».



JlaGopatopnass pabora Ne 2. «OmnmcaHue TPHUCTIOCOOJICHHOCTH OpraHu3dmMa u eé
OTHOCHUTEJILHOTO XapaKTEpay.

Tema 2. Bo3HUKHOBeHMe U PA3BUTHE KU3HU HA 3emuie.

JonayuyHble MpEACTABICHUS O 3apOXACHUU >XKW3HU. HayuHble rUnore3sl BOSHUKHOBEHHS
JKU3HM Ha 3emuie: abHoreHe3 M MaHCIepMus. XUMUYecKas 3BONIONUS. AOHWOTEHHBIM CHUHTE3
OpPraHWYECKUX BEUIECTB U3 HEOPTAHUUECKUX. DKCIEPUMEHTATBHOE MOATBEPKICHUE XUMUYECKON
sBosronny. HavanbHble 3Tamnsl Onosorudeckoit sposmroruu. ['unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp W BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKM M WX HBOJIOIUSL.
PopMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emiie 1o 3pam u nepuogam. Karapxei. Apxerickas 1 mpoTepo3oncKas
apsl. [1aneo3oiickas 3pa u € nepuoibl: KeMOPUNCKHUI, OPJOBUKCKHUH, CHUTYPUICKHMA, IEBOHCKHH,
KaMEHHOYTOJIBHBIH, IIEPMCKUI.

Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KIMMara M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
PACTHTEILHOTO U )KUBOTHOT'O MHpa. ApoMOp( 036l Y paCTCHHI 1 )KUBOTHBIX. [losiBIIeHUE, paciBeT
Y BBIMUpaHUE TPy )KUBBIX OPraHU3MOB.

Cucrtema OpraHM4ecKOro MHpa Kak OoTpaxkeHue 3BONIONUUA. OCHOBHBIE CUCTEMATUYECKHE
TPYIIIbl OPraHU3MOB.

OBOJIIOIMSL  YeJIOBeKa. AHTPOIOJOrMs Kak Hayka. Pa3Butue mpeacTaBieHHl o
MIPOUCXOKICHUH YesloBeKa. MeTo bl u3yueHus: antponorenes3a. CxoacTBa U pas3jinyus 4yeIoBeKa
1 KUBOTHBIX. CHCTEMAaTUUECKOE TTOJIOKEHUE YeTIOBEKa.

JBuxyume cunbl  ((pakTopsl) aHTpomorenesa. HacnencTBeHHass HW3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUIl TpyZa, MBILUICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBH JBOJIIOIMH YEJIOBEKA: ABCTPAJIONMHUTEKH, UEIOBEK yMEIbIH,
UYenosexk npsmoxondmuii, YenoBek HeanaepranbCckud, Yemoek pa3zyMHbld. Haxonku
MCKOTIAeMBIX OCTATKOB, BPEeMsI CYIIECTBOBAHUS, 00JIACTh PACHPOCTPaHEHUsS], 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYAHSL.

UYenoseueckue packl. OCHOBHBIE OOJBIIINE pachl: €BpOINEOUIHAs (E€Bpa3uiicKas), HETpo-
aBcTpaloujHas  (9KBaTOpUAlbHAas), MOHTOJOUIHAS  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH IIPEICTAaBUTEIICH YeTTOBEYECKUX PaC K YCIOBHSIM CyIIeCTBOBaHUA. EMUHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. /lapsun.

Tabmuupl u cxembl: «Bo3uukHoBeHue CoHEYHON cHUCTEeMbI», «Pa3BuTHE OpraHMYecKoro
mupay», «PactutenbHas kinetka», <«OKuBoTHas kineTtka», «lIpokapuornueckass KieTkay,
«CoBpeMeHHas cuCcTeMa OpraHU4YecKOro Mupay», «CpaBHEHHWE aHATOMUYECKUX YEPT CTPOCHUS
YeNoBeKa M 4elIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTHYECKHX HAaXOJO0K
MPEKOB COBPEMEHHOI0 4YenoBeKay», «J/[peBHeitmme moam», «/peBrue moan», «llepsbie
COBPEMEHHBIE JII0IN», «UelIoBeUeCKHre pachh».

O6GopynoBanue: wmynsiku  «l[Ipoucxoxaenue dyemnoBeka» (OIOCTBI  aBCTPAJIONMTEKA,
MUTEKAHTPOMa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKA WIK U300pakeHUs KaMEHHBIX OpYIuit
MEepPBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIEphl, pyomsia, ckpediia), TeoXpoHOJIOTHYEeCKass TabuIla,
KOJUIeKIUsA «POPMBI COXPAaHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTEHUID.

JlaGopaTopHble H NpaKkTH4YecKHe padoThl:

[TpakTudeckast padota Ne 1. «M3ydyeHne MCKOMAEMBIX OCTATKOB PACTEHHUH U )KHUBOTHBIX B
KOJUTEKIIHSX).

DKCKypcusi «BOJIIOIUS OPraHMYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBINH WU
KpaeBeIUeCKH My3€eil).

10



Tema 3. Opranusmbl U OKpY:KaloLmias cpeaa.

OKonorusg Kak Hayka. 3ajaud M paszfesbl JKOJOTMH. MeTOoabl HKOJIOTHYECKUX
UCCIIIOBaHUH. DKOJIOrMYEeCKOe MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpenpl ~ oOuTaHMs ~ OpPraHuU3MOB:  BOJHAs,  HA3eMHO-BO3JYIUHas,  IIOYBEHHAas,
BHYTPHOPraHU3MEHHas.

Oxkonorudeckue ¢akropbl. Knaccudukarus skonormueckux (HakTopoB: aOHOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JleHCTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPIaHU3MBI.

AbGuoTtnueckue  (aKTOpHl:  CBET, TEMIEparypa, BIAKHOCTb.  (DOTONEPHOAM3M.
[TpucnocoOneHns opraHu3MoB K JeHCTBUIO aOMOTUYECKHX (haKTOPOB. bruosoruueckue puTMsl.

buotnueckne  Qaxkroppl. Buasl  OMOTHUECKMX  B3aMMOJAEHCTBHHA:  KOHKYpPEHIIHS,
XMIHUYECTBO, cMMOM03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyajlu3M, KOMMEHCAIU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HaueHHEe OMOTHYECKUX
B3aUMOJICHCTBUH AJIs CYIIECTBOBAHUS OPTaHU3MOB B IPUPOJHBIX COOOIECTBAX.

OKOJIOTUYECKHE XApPAKTEPUCTUKU MNOMyIsAuu. OCHOBHBIE I10KA3aTead MOIMYJIALHUU:
YHCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTH MOMYJISILUU U €€ peryJisiusl.

JdeMoHcTpanum:

[Toptpetsr: A. I'ym6onbaT, K. @. Pynse, 3. ['ekkens.

Tabmuupl u cxemsl: kapta «IIpupogusie 30Hb1 3emuan», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«Dotonepnoguzmy», «llomynsuum», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IOMYJIALUU
uHOy30pun-Tyhenbkm», «llumensie nenmy.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaGopatopHas pabora Ne 3. «Mopdonoruyeckrie 0COOEHHOCTH PACTEHUM U3 pa3HBIX MECT
oOUTaHUN.

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «[1oacuér mIOTHOCTH MOMYJISAIMA Pa3HBIX BUAOB PACTCHUN.

Tema 4. Coo01iecTBa H IK0JIOTHYECKHE CHCTEMBI.

CoobmecTBo  opranuzmMoB —  OuwomneHo3. CTpykTypsl  OWomeHo3a:  BHJIOBafd,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okonoruyeckue cucreMbl (3kocuctemsl). IlonstTue 00 3kocucreMe UM OHOreoleHO3E.
@OyHKUMOHANbHbIE KOMIIOHEHTbl HIKOCHUCTEMBI: MPOAYLEHTbI, KOHCYMEHTBI, PEIyLECHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (NMUIIEBbIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd 3KOCHUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJOTMYECKHE MNHUpaMUAbI: MPOAYKLHH, YUCICHHOCTH, Ouomaccel. CBoMcCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALMS, pazBuTue. CyKueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOocHCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTemsl. buonornyeckoe u
XO03sICTBEHHOE 3HaU€HHE arpOIKOCHCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycTonduBOCTH dKocucteM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenune B. 1. Bepuanckoro o 6uocgepe. I'panuiisl, coctas u cTpykTypa Onocdepst. XKusoe
BemecTBO M ero ¢Qynkuun. OcobeHHocTH OHocepbl Kak TI00AJIbHOW 3KOCHUCTEMBI.
JnnamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemecTB M OHOT€OXMMHMYECKHE LMKIBI 3JI€MEHTOB (YyIriiepoaa, a3zoTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Orocdepe 3eminn. AHTPOIIOTeHHbIe H3MeHeHus B onocdepe. [1odansHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

11



CocymecTBoBaHM€e NMPUPOBI U yeraoBeuecTBa. CoxpaHeHue 61MopazHoo0pas3usi Kak OCHOBA
ycroiunBoctu 6rochepsl. OCHOBA PAIIMOHAIBHOTO YIPABICHUS MPUPOIHBIMU PECypcaMu M UX
UcHoJib30Banue. JJocTukeHust OMONIOruM U OXpaHa MPUPO/IBIL.

JleMoOHCTpanum:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «[lumesbie nenu», «bHoOIEHO3: cocTaB U CTPyKTypa», «IIpupoaHsie
coobmectBay, «llenn nurtanus», «Kkonoruueckas nupamuna», «buocdhepa u yenosex»,
«3JKocucTeMa MUPOKOIUCTBEHHOTO JIecay, « IKOCHCTEMAa XBOMHOTO jiecay, «buoiieHo3 Bogoémay,
«ArporieHo3», «lIpuMepHble aHTPONOTreHHbIE BO3ACUCTBUS Ha HpUpoay», «Baxkueimme
MCTOYHHMKHU 3arps3HEHUs BO3JyXa U TPYHTOBBIX BOJ», «IlouBa — BaxkHeHIIas cocTaBisiolIas
ouocthepnr», «DakTopel gerpagauMu  nouB», «llapHukoBbii  3pdexTy, «DakTOpHI
PaInMOaKTUBHOTO 3arpsi3sHeHUs1 Onocdeprl», «O0mas cTpykrypa ouocheps», «Pacnpocrpanenue
KU3HU B Omocdepe», «O30HOBHIN 3kpaH Omochepr», «KpyroBopor yriepoma B Ouochepey,
«KpyroBopot azora B Ipupoae».

O6opynoBanue: Mojieb-anmuinKanus « Tunuyabie 6Mo1eH03bI», repOapuii «PacturenbHbie
cooOrmiecTBa», KoJulekuuu «buorneHo3», «BpeauTenu BaKHEUIINX CEIbCKOXO03WCTBEHHBIX
KyJbTYp», TepOapuu M KOJUICKIMM PACTECHHl M >KUBOTHBIX, MPHUHAJICKAIINE K Pa3HbIM
HKOJIOTMYECKUM Tpymmam oaHoro Buaa, Kpacnas kaura Poccuiickoit deneparuu, nuzoOpaxeHus
OXpaHsIEMbIX BUJOB PACTEHUN U KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MA HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

Cornacho ®I'OC COOQO, ycraHaBnuBaroTcsi TpeOOBaHUSA K pe3yjbTaTaM OCBOCHUS
00YyYaloUIMMHUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUIYHOCTHBIM, METAPEIMETHBIM H
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NHMYHOCTHBIX pe3yJIbTaTOB OCBOCHHS TNpeaMera «bBHOJOTHs» BBIACICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAaHHME OOYyYaroIIMMHCA  POCCUHUCKONW  Tpa)JIaHCKON
UJICHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSTEIILHOCTH M CaMOOIPENIEICHHUIO,
HaJIMYUE MOTHBAIMM K OOY4YeHHIO OHOJIOTUH, LIeJICHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOeXIeH!I JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTHUSA
OHMOJOTUYECKOro 3HAaHUS, TOTOBHOCTh U CLIOCOOHOCTh 00y4aloIInXCsl PyKOBOACTBOBATHCS B CBOEH
NEeSITeTbHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMH, MPUCYIIUMH CHUCTEME OHMOJIOTHYECKOTO
o0pa3oBaHus, HATMYME YKOJIOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTH LIETTU U CTPOUTH
KU3HEHHBIC TUTAHBI.

JInaHOCTHBIE pe3yNbTaThl OCBOCHHS Npenmera «bHojorus» HOCTHraroTCs B €IUHCTBE
y4eOHOI W BOCIUTATENBHOHN JESTEIHbHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCHICKIMHU
COLIMOKYJIBTYPHBIMHU, UCTOPHUECKUMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
o0ImIecTBe TpaBWIaMH M HOPMAaMH MOBEICHHS M CIOCOOCTBYIOT IPOLECCAM CaMOITO3HAHMSA,
CaMOBOCITUTaHUSI U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3MUIMH JIMYHOCTH, MATPUOTH3MA,
YBOKEHHS K 3aKOHY M IMPABONOPSIKY, YEIOBEKY TPyAa W CTaplieMy MOKOJICHHIO, B3aUMHOTO
YBOXEHUs, OEpPEeKHOr0  OTHOIIEHHUS K  KyJIbTYpHOMY  HAacleIdi0 H  TPAAULUIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JInaHOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOro mpeamera «bruomorus» MoMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYAaIOIIUXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIii, MO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHN, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIecTBa,
pacuIMpeHe *XU3HEHHOTO ONbITa M OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpakIaHCcKOro BOCIMTAHMSA:

C(OPMHUPOBAHHOCTh ~ TPAXKTAHCKOM TO3MIMU  OOydYaloOmerocss Kak aKTHBHOTO |
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00IIEeCTBa;

OCO3HAHHME CBOMX KOHCTHUTYIMOHHBIX TIpaB M OOS3aHHOCTEH, YBaKCHHWE 3aKOHA U
IPaBOMOPSIKA;

TOTOBHOCTHh K COBMECTHOM TBOPYECKOH NESATETHPHOCTH NMPU CO3JAaHUU YIEOHBIX MPOEKTOB,
peleHnH yueOHBIX M IMO3HABATEIbHbIX 33/1a4, BHINOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAENSITh COOCTBEHHYIO TO3HMIIMIO TIO OTHOILIEHWIO K SIBICHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHE YYUTBIBATh B  CBOMX JIGHCTBHSX  HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA JIOJIeH ¢ pa3HbIMU YOSKICHUAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U COLUAIBHBIM
TIOJIOKCHHEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS YYEOHBIX,
MO3HABATENBHBIX W HCCIENOBATEIbCKUX 3a/a4, YBAKUTEIHLHOTO OTHOIICHUS K MHEHHUIO
OTIIIOHEHTOB MPU 00CYKAEHUU CIIOPHBIX BOIIPOCOB OMOJIOTNYECKOTO COIEPIKAHUS;

TOTOBHOCTH K TYMaHUTapPHOH M BOJIOHTEPCKOH JIEATEITHHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:
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c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON HICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMYy HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PomuMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM fA3BIK U KYJIBTYPY, POILJIOE M HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHUE K MIPUPOTHOMY HACIIEIUIO U TAMSITHUKAM MPUPO/IbI, JOCTHKEHUSIM
Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PAa3BUTHE OUOJIOTHUH,
MOHMMAHUS 3HAuYeHUs OWOJOTMM B IO3HAHWU 3aKOHOB TNPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:xx 1IEHHOCTh, TOTOBHOCTb K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOrO HAPOIa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U PUHUMATh OCO3HAHHBIE PEIICHHS, OPUCHTUPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTONYNBOTO Oy IyIIEero;

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

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOUas 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

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

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnMTAHHWS, (POPMHPOBAHHMA  KYJIbTYPbI 3I0POBbSI M
IMOLMOHAIBLHOTO 0JIArONnoJIy4us:

MOHMMAaHUE U peajn3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0ICHNE TUTUEHUYECKUX MPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIbIXA,
perynspHas (Qu3WYecKass AaKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U MCUXUIECKOMY 37]0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBBIO M JKU3HU JTIOJCH;

OCO3HAaHHE TOCIEACTBUA M HENPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10J1I00HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLMAIbHON HAIPaBIEHHOCTH,
CIOCOOHOCTh UHUIIMUPOBATh, INIAHUPOBATH U CAMOCTOSATEIHLHO BBIMIOJIHATH TAKYIO IEATETLHOCTH;

UHTEpEC K pa3nuyHbiM chepam mpodeccHoHaANbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OyayImei mpodeccuu 1 peaanu30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BaHUIO Ha MPOTSHKEHUH BCel
KU3HH;

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

9KOJIOTHYECKHU 11e1eco00pa3Hoe OTHOLIEHHE K MPUPOJIe KaK NCTOYHUKY JKU3HM Ha 3eMie,
OCHOBE €€ CYILLECTBOBaHHS;

MOBBIIICHHE YPOBHSI JKOJOTUYECKOW KYJIBTYphI: NMPUOOPETCHHE OTBITa TUTAHHUPOBAHUS
MOCTYTIKOB M OLIEHKU UX BO3MOXKHBIX TOCIEACTBUN JJIsl OKPYKAIOILIEH CPEIbl;

OCO3HaHUe I1100aJbHOr0 XapakTepa dKOJOTHYECKUX MPOo0JIeM U IMyTel UX peleHus;

CIIOCOOHOCTH UCMOIB30BaTh MPUOOpPETaeMble TPU W3YYCHHH OMOJIOTUU 3HAHUS U YMEHUS
MpU peIIeHWH TPOoOJIeM, CBSI3aHHBIX C PallMOHAIBHBIM IPUPOJIONOJIb30BAaHUEM (COOII0IEHNE
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IIPABWJI TIOBEIEHUS B INPUPOAEC, HANPABICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BHUJIOB, IKOCUCTEM, Ouochepsl);

AKTUBHOE HENPUATHE IEHCTBUHM, NPHUHOCAIIMX BPEN OKPYKAIOIIEH HNPUPOJHON Cpele,
YMEHHE MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJIMYUE Pa3BUTOIO HKOJOTHYECKOTO MBIIUIEHUS, 3KOJOTUYECKOH KyJIbTYpbI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYyKOBOJICTBOBATbCSI HMHU B
[IO3HABATEJIbHONW, KOMMYHMKATHUBHOM M COLMAIbHOM IIPAKTUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKOMN AEATEIbHOCTH YKOJIOTUYECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd M OOILIECTBEHHOW IpPaKkTUKH, OCHOBAaHHOIO Ha JAMAJore KYJbTYp,
CIOCOOCTBYIOILIETO0 OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIBTYpPbI KaK CPEICTBA B3AUMOICHCTBUA
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKHM, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUICHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpY’KaloIeM
MUpE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U peleHUH IpoOIeM COXpaHeHHs IPUPOTHOIO PABHOBECHUS;

yOeXIEHHOCTh B 3HAUMMOCTH OHMOJIOTMU JUISI COBPEMEHHOW IMBHIIM3AIMU: 00ECIICUEeHUS
HOBOI'O YPOBHS Pa3BUTHUsI MEIMILIMHBI, CO3JaHHE NEPCHEKTHBHBIX OMOTEXHOJIOIUM, CIIOCOOHBIX
pelarh pecypcHble MpobaeMbl pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MTyTeH BBIXOAA U3 II100AJIbHBIX
9KOJIOTUYECKUX MpoOseM U obeclieueHus nepexoa K ycTOMuuBOMYy Pa3BUTHIO, PallUOHATILHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMW B LIEJSIX MOBBIMIEHHUS 0O0Iei
KYJIBTYpBl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()yHKIIMOHAIBLHOU
IpPaMOTHOCTH O0y4Jaroumxcs, popMupyemMoit pu U3y4yeHuu OUoJIorTuH;

NOHMMAHUE CYIIHOCTH METOJIOB IO3HAHMS, MCIIONb3YyEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJyyaeMble 3HAHUS Ui aHalIW3a M OObBACHEHMs SBJICHUH
OKpYXaloIIero MUpa M MPOUCXOJAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh O0OOCHOBAHHbBIE
3aKJIFOYEHHUsT Ha OCHOBE HAy4HbIX (DAKTOB W HMMEIOLIUXCSA JAHHBIX C LENbI0 MOJyYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISL peIleHUs
po0JieM B peasbHBIX )KU3HEHHBIX CUTYalHsIX;

OCO3HAHHE IICHHOCTH HAay4HOH NEATENbHOCTH, TOTOBHOCTh OCYIIECTBIATh MPOEKTHYIO U
HCCJIEIOBATEIBCKYIO ACSITEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJyYE€HUIO HOBBIX 3HAaHUH 10 OHOJOTMUM B COOTBETCTBUU C JKU3HEHHBIMU
NOTPEOHOCTAMM.

METAINPEJMETHBIE PE3YJIbTATHI

MertarnpeMeTHbIe pe3yibTaThl OCBOCHHUS yueOHOro mpeamera «buomorusy BKIIOYAIOT:
3HayuMble g (OPMHUPOBAHHMS MHMPOBO33PEHHS OOYYAIOIIMXCA  MEXIUCIUIUIMHAPHBIE
(MexXMmpeMeTHbIE) 0OLIeHayYHbIe TOHATHS, OTPAXKAIOLIHNE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(uKy METO/I0B MMO3HAHUs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHS,
SBJICHUE, TpOIecC, CHCTeMa, HAayuHBId (DaKkT, MPUHIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCle0BaHUe, HAOII0JeHNe, W3MEpPEHUE, SKCIEPUMEHT U APYTUX), YHUBEpCalbHbIE
yueOHble JeiicTBUs (MO3HaBaTelbHbIe, KOMMYHHKATUBHbIE, PETYJISATHBHBIE), 00eCIeUnBaIOIIIE
¢dbopMupoBaHue (QPYHKIIMOHAIBHON I'PaMOTHOCTH M COIMAIbHOM KOMIETEHLHU 00ydYarommxcs,
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CIOCOOHOCTh 00yJaromuxcs WCIIOJIh30BaTh OCBOCHHBIC MEXTUCIUILTHHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAIbHBIC Yy4YeOHBIC MACUCTBHUS B II03HABATEIHHOU U
COLMAIbHOM MPAKTHKE.

MertanpeamMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHEro oO0IIero oOpa3oBaHUS
JIOJDKHBI OTPaXKATh:

OBgi1ajieHHe YHUBEPCAJIBLHBIMU YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHE IeHCTBHUS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyalIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

MCIIOJIb30BAaTh MPY OCBOCHUH 3HAHUN TPUEMBI JIOTMYECKOTO MBIIIUICHUS (aHATN3a, CHHTE3a,
CpaBHEHHUS, KiIacCH(pUKAIKMKM, OOOOIIECHHUS), PACKPHIBATh CMBICT OHOJOTHUECKUX ITOHATHN
(BBIICNATH UX XapaKTePHBIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMU MOHSATHSIMU);

OINpeNeNaTh eI ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHUKCHUS,
COOTHOCHUTH PE3yJIbTaThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCTIOJIB30BaTh OWOJIOTHUECKUE TOHSTUS JJIs OOBsSCHEHHS (AKTOB W SIBICHHH KHBON
TIPUPOJIBI;

CTPOMTH JIOTHUECKUE PACCYKICHUS (MHIyKTUBHBIC, JICTyKTHBHBIC, 10 aHAJIOTHH ), BEISIBJIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSAX, (POPMYJIHUPOBATH BBHIBOABI U
3aKIIOYCHUS;

MPUMEHSTh CXEMHO-MOJICIBHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBCHHBIX CBS3CH U
OTHOILICHWIA B HM3y4YaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYHMI Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIAH PEHICHUsS MPOOJIEMBI C YYETOM aHaIM3a UMCIOIIUXCS MaTEPUATBbHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh W BBIIOJHIATE Pa0OTy B YCIOBUSX PEaIbHOrO, BHUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATMBHOE MBIIUICHUE MPH PEIICHUH )KU3HCHHBIX POOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE eHCTBHA:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENFCKON U MPOEKTHOW AEsITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CIOCOOHOCTRI0O M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TTOMCKY METOJIOB
pelIeHus MPaKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMUHBIX METOJIOB MMO3HAHUS;

UCIIOJIb30BaTh PA3IMYHbIC BHJBI JCSITEILHOCTH [0 TOJYYCHHUIO HOBOTO 3HAHUS, €0
MHTEPIIPETAINU, TPEOOPa30BaHUI0 U MPUMEHEHHMIO B YUEOHBIX CHUTYyalMsX, B TOM YHCIE MPU
CO3IaHUH YICOHBIX M COITHATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBINA THI MBIIIJICHUS, BIaJeTh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHSITHSIMA W METOJIaMU;

CTaBUTh U (OPMYyIHUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30OBaTENbHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaIUX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyallM3UpOBaTh 3aJady, BBIABUTATh
TUTIOTE3y €€ pelIeHus, HAXOIUTh apTYMEHTHI JUTS JJOKa3aTelIbCTBAa CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHATM3UPOBATH IMOTYUYCHHBIE B X0O/IC PEIICHHS 3a/1a9H PE3yJIbTAThI, KPUTHUECKU OIICHUBATh
UX TOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OICHKY HOBBIM CHUTYAITUsM, OIICHUBATH IPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK MEPEHOca CPEACTB M CIIOCOOOB JIEHCTBUS B
poQeCCHOHATIBHYIO CpEey;

yMETh TIEPEHOCHTHh 3HAHHWS B  T[O3HABATENbHYI0O M  MPAKTUYECKYH) o01acTu
KU3HEICATCIIEHOCTH;
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YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WM, NpPEUIaraTh OPUTMHAIBHBIE MOJAXOAbI U PEUICHHUS, CTABUTh
npoOJIeMbl U 33Ja4u, TOMyCKaroIINe allbTEpHATUBHbIE PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUYHBIX MCTOYHUKAX HMH(pOpMaluM (TEKCTe ydeOHOro mnocoodus,
HAYYHO-TIONYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPAaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax [naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3lIUYHBIX BHJIOB U (opM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUUBOCTD;

(GopMyIMpOoBaTh 3ampOChl M INPUMEHATh Pa3IMYHBIE METOJAbI NPH IOMCKE U OTOOpe
Ounonoruveckoi nHGOpMaIuu, HeOOXO0IMMOM JIJIS BHITTOJIHEHUS yUCOHBIX 3a/1a4;

nproOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOI'O CIOJIb30BaHUS Pa3INYHbIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJIbHYIO (OpMY IHPEACTaBICHUS OHOJIOTHYECKON
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAy4HbIN $3bIK B KauecTBE CpEACTBAa IpH paboTe ¢ OHOIOrMYecKOM
uH(popMaLel: MPUMEHATh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHYeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJAJeTh HABbIKAMU PpACIO3HABAaHUS M 3alIMThl UHGpOpMaLMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBHSIMU:

1) obuenne:

OCYILECTBIIATh KOMMYHHMKAIIUU BO BcexX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOre
WIM JUCKYCCUM IO CYIIECTBY 0OCykJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BbICKA3bIBaTh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpeJylaraéMo 3ajadyd, Y4WUThIBATH WHTEPECHl U
COIIACOBAHHOCTD MO3ULUI APYTUX YYACTHUKOB JHAIOTa WIH JUCKYCCHHU);

pacrio3HaBaTh HeBepOaJibHBbIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CHUTyallli, YMETh CMATYATh KOH(PIUKTHI U
BECTH [1€PErOBOPHI;

BJIQJIETh PA3IMYHBIMU cloco0aMu OOIIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JpYTUX JIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIIMpPOBATh CBOU BO3PAXKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIB30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAsI IeSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYLIECTBA KOMaHAHON W MHAUBUAYaJIbHOW pabOThI IpU
peleHn OMONIOTnYecKol npobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLIeHUH y4eOHO 3a/1auH;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 UieHa KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAWHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYKJIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

OILICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJ0r0 Y4acTHHKAa KOMaHJbl B OOLIUI pe3ysbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OsgiaieHHe YHUBEPCAJbHBIMHU PEryaIITHBHBIMH 1€ CTBUSIMU:
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1) camoopranu3amnusi:

UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS Ul BBIABICHHA NpoOJIeM M HUX pEUIeHHUs B
YKU3HEHHBIX U YYCOHBIX CHUTYAIHSIX;

BBIOMPATh HAa OCHOBE OMOJIOTMYECKHX 3HAHUH LIEJIEBbIE I CMBICIIOBBIC YCTAHOBKU B CBOUX
JNEHCTBUSAX M IOCTYNKAaX MO OTHOIICHHIO K XHMBOW TPUPOJE, CBOEMY 3JI0POBBIO U 370POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATEIBHYIO ICSTEIBHOCTD, BBISABISATH IMPOOJIEMBI,
CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3a7adyd B O0Opa30BaTEIBHON JACSITENHLHOCTH U
YKU3HEHHBIX CHUTYAIIHsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PELICHUs MPOOIEeMbl ¢ YIETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH ¥ MPEIIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CHTYaIlUsM;

pacuIMpsATh paMKH Y4eOHOTO IIPEMETa Ha OCHOBE JIMYHBIX MPEAIOUTCHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEILICHHE;

OILICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHOCcOOCTBOBATH (POPMUPOBAHHIO M TIPOSIBIICHUIO IIMPOKOM APYIUIIMH B PA3HBIX 00JIaCTAX
3HaHWi{, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJILTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYAllMsIM, BHOCHUTh KOPPEKTHUBBI B JICATEILHOCTH, OIICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
Y MBICJIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIB30BATH MPUEMBI pEQIIEKCUU
JUISL OLICHKY CUTYAallUd, BHIOOPA BEPHOTO PEILICHHS,

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO;

NPUHUMATh MOTUBBI U @PT'YMEHTBI PYTUX [P aHAIIM3E PE3yJIbTaTOB JACSITEIbHOCTH;

3) npuHsATHE ceds1 U IPYTrUX:

NPUHUMATD ceOs1, TOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

IPUHUMATHh MOTUBBI U @pTYMEHTHI JPYTUX MIPH aHAIIM3E PE3yJIbTAaTOB JACITEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JAPYTrUX HA OMIMOKY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UITUH JPYTOTO YeIOBEKa.

MNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbie pe3ynbTaThl ocBoeHus: nporpamMmmbl COO mno 6uonoruu Ha 6a30BOM ypOBHE
BKIIIOUAIOT crienupuyeckue g yueOHoro npeamera «buonorusy HaydHble 3HAHUSA, YMEHHUS U
CrocoObl JEMCTBUII 1O OCBOECHMIO, HMHTEpPHpPETAMUd U MpeoOpa3OBaHUI0 3HAHWM, BHJbI
JESTENIbHOCTH MO TIONYYEHUI0 HOBOTO 3HAHMS U MPUMEHEHHUIO 3HAHUW B PA3IMYHBIX YYEOHBIX
CUTYaIIUAX, & TAKXKE B PEATHHBIX KU3HEHHBIX CUTYAIHsIX, CBI3aHHBIX ¢ OMosoruei. B mporpamme
peIMEeTHbIC Pe3yIbTaThl MPECTABICHHI 0 TOAaM 00yUYEeHHUS.

[TpenmMeTHBIC pe3ynbTaThl OCBOCHUS YIeOHOTO MpenmMeTa «bruosorusi» ¢ 10 knacce TOTKHBI
OTpaXkaTh:

c(OpPMHUPOBAHHOCTh 3HAHUH O MECT€ W POJM OWOJIOTMM B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUpa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIJIE POCCHUCKHUX W 3apYOS)KHBIX YUEHBIX-OMOJIOTOB B pa3BHTHE
Ouonoruu, PyHKIIMOHAIBHON TPAMOTHOCTH YEJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJICP)KaHWE OMOJOTHYECKHX TEPMHHOB W TIOHATHH: KHU3HB, KJICTKa,
opranus3M, MeTabom3M (0OMeH BEIIeCTB U MPEeBpaIICHUEe SHEPTUH ), TOMEOCTa3 (CaMOPETyIISIIHNS ),
YpOBHEBas  OpraHW3aIUs  JKUBBIX  CHCTEM, CaMOBOCIPOHW3BeICHHE  (PErpOIYKITHS),
HACJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT M PA3BHUTHUE;
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yMEHHE H3jaraTb OMOJOTHYECKHe TEeOpHH (KJIETOYHas, XpPOMOCOMHas, MyTallMOHHas,
[EHTpaJibHas JI0TMa MOJEKyJsipHOW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BapuioBa) u ydenus (0 LeHTpax MHOT00Opa3usi U MPOUCXOKACHUS KyJIbTYpHBIX pacteHuit H. U.
BaswiioBa), onpenensars rpaHuLibl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHE BIaJIeTh METOJaMH HAay4HOTO MO3HAaHUS B OMOJIOTMHU: HAOIIOACHHUE M OMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
SKCIIEPUMEHTA, BbBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX PE3YJIbTAaTOB, HCIIOJIB30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3yIbTaTOB;

YMEHHME BBIIEIATH CYLIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKapHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOTO M HHEPreTHUecKOoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MeH03a, OILIOIOTBOPEHHS, PA3MHOKEHUSI, UHINBUAYAIbHOIO Pa3BUTHUS
opraHusma (OHTOT€HE3);

yMEHHE MPUMEHAThH MOJTY4YCHHbIEC 3HAHUS 7S 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LEJIbIO O0eCIeueHus
0€30MacHOCTH CBOETO 3JI0POBbS U 37I0POBBSl OKPYXKAIOIIUX JFOJIEH, COONIIOIEHUS HOPM
rPaMOTHOI'O IOBEACHUSI B OKpYyXKarolled MNPUPOAHON cpele, MOHMMaHue HeoOXOJUMOCTU
WCIIOJIb30BaHUsl JOCTUKCHUIM COBPEMEHHON OMONOrMM U OMOTEXHOJOTHH JJs paldOHAIBHOTO
HPUPOIONOIB30BAHUS;

YMEHHE pellaTh JJIEMEHTapHbIe TEeHETHYECKHe 3a/Jadyl Ha MOHO- U JUTHOPUAHOE
CKpEeIIMBaHKE, CIEIUICHHOE HACJEOBAaHHE, COCTABIATH CXEMbl MOHOTHUOPUIHOTO CKPEIIMBAHUS
JUTSL TIpEe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IPAKTHUECKHE paboThl, cOOI0aTh MpaBuUia HpU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OLIEHMBATh W HHTEPIPETHUPOBATh HMH(OpPMALMIO OHOJIOTrHYECKOIrO
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBIAOHAYUYHbIE 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CpENCTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl), STUYECKHE ACIIEKThI COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NMCBMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
Ouonornyeckyro HHGOPMALMI0O M3 HECKOJbKMX HCTOYHHMKOB, TPaMOTHO HCHOJb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

[TpenmeTtHbIe pe3ynbTaThl 0OCBOCHUS yueOHOTo npenmeta «buonorus» ¢ 11 knacce n0omKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMHpPOBAaHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MHpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON TPaMOTHOCTH YeJIOBEKa JJIsl PEeLIeHUs )KU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COIep)KaHUEe OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISALMS,
reHo(OH/, OSBOJIOLMS, JBIXKYIIME CHUJIbl ((DaKTOpbI) DBOJIOIUH, MPHUCTOCOOJICHHOCTh
OpPraHu3MOB, BHUJA000pa30BaHHE, SKOJIOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, pEIyLIEHTHI, LIETIH MUTaHUs, SKOJOrH4ecKasi mupamMuaa, OuoreoleHos, onocdepa;

yMEHUE Wu3naratb Ouonorndyeckue Teopuu (dBomonvoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHS DBOJIOINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBanus Ii1aBHBIX HampaBieHMM M nyTeil sBomouuu A. H. CeBeproa, ydyeHus o
ouochepe B. 1. BepHaackoro), onpeaensTh rpaHUIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BIaJIeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJEHHWE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SBJICHUN, OpraHU3alusi U TMPOBEACHHE OHOJIOIMYECKOTO
DKCIIEPUMEHTA, BBIIBW)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIELYyEMbIMU
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BEJIMYMHAMHU, OOBSICHEHHWE TOJYYEHHBIX pe3yJlbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BBIBOJIBI HA OCHOBAHHH MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIETAThH CYIIECTBEHHbIC MTPU3HAKU CTPOCHUSI OMOJIOTHYECKHX OOBEKTOB: BUJIOB,
HOMYJISAUN, TMPOAYLUEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOTCOIEHO30B U HKOCUCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYHMBOCTH, €CTECTBEHHOTO  0TOOpa,
BUI000pa30BaHus, MPUCIIOCOOIECHHOCTH OPraHU3MOB, JCHCTBHUS KOJOTMYECKHX (DaKTOPOB Ha
OpraHU3MBI, IIEPEHOCA BEUIECTB U MOTOKA SHEPTUU B IKOCHCTEMAX, aHTPOIIOTCHHBIX U3MEHEHUH B
IKOCHUCTEMAax CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHOrC€OXMMHUYECKHX IIMKJIOB B
ouocdepe;

YMEHHE MPUMEHATHh MOJTY4YEeHHBIC 3HAHUS Ui OOBSCHEHUS OMOJOTMYECKHX IMPOIECCOB U
SIBIICHUH, /1151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C IENIbIO O0ecTieueHust
0€30MaCHOCTH CBOErO 3JI0pPOBbS U 37J0POBbSl OKPYXKAIOIIMX JIIOJEH, COOJIIOEHUS HOpPM
rPaMOTHOTO TMOBEACHHUS B OKpYyXKarolled MNPUPOAHON cpele, MOHMMaHue HEOoOXOJUMOCTU
MCIIOJIb30BaHUs JOCTUKEHUM COBPEMEHHOM ouonoruu Ui paloHaIbHOIO
MPUPOIONOIB30BAHUS;

YMEHHE pellaTh 3JIEMEHTAapHble OMOJOTMYECKHE 33aJayd, COCTaBJISATh CXEMBlI IEepeHoca
BEIIECTB U HHEPTUH B IKOCUCTEMAaX (1IeTH MUTaHU);

YMEHHE BBINOJIHATH JJAOOPATOPHbIE U IpPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OLICHMBATh W HHTEPIPETHUPOBATh HMH(OpPMALMIO OHOJIOTrHYECKOIrO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBIAOHAYUYHbIE 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CpElCTBa
MaccoBOi WH(pOpPMANKK, HAYYHO-TIOMYJISIPHBIE MaTepUallbl), pPAacCMaTPUBATh TIJI0OAIBHBIC
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCHBMEHHBIE U YCTHBIE COOOIIEHHs, 00001as
OMOJOrMYecKyt0 HMH(POpPMALMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 06PA30BATEIBHBIE
padoTbI padoThbI pecypesI
bubmuoreka [JOK
! bronorns kax Hayka 2 0 0.5 https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
2 JKuBBIE CHCTEMBI M UX OpraHU3aus 1 0,5 0 hitps://m.eds00.ru/7f41c292
. bubmuoreka [JOK
3 XHWMHYECKUH COCTaB M CTPOCHUE KIICTKH 8 0 1 https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
4 Ku3Henesa TeIbHOCTh KIICTKH 6 0.5 0 hitps://m.eds00.ru/7f41c292
5 PazmHOXeHME M MHIMBUYAIBHOE 5 05 1 bubnmnoreka [JOK
pa3BUTHE OPraHU3MOB ' https://m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 8 05 15 bubnuoreka [JOK
OpraHHM3MOB ' ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 0 1 bubnmnoreka [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
8 Pesepaiioe Bpens . 0 0 https://m.edsoo0.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 34 5 5
I[TPOT'PAMME
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https://m.edsoo.ru/7f41c292

11 KJIACC

KosnvecTBO 4acoB JJIeKTPOHHBbIE
. HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/ Y —— Beero KOﬁHTpOJILHLIe HpﬁaKTuquKue 0Bpa30BATETBHBIC
padoThI padoThbI pecypebi
bu6mmoreka [JOK
1 IBOMONHOHHAs GHONOTH J 1 1 https://m.edsoo.ru/7f41cc74
2 BoO3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 05 bubnuorexa [JOK
3emuiie ' ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 Opranusmel ¥ OKpY Karomiast cpejia 5 0.5 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo0111ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 1 0 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> Pescproe pems 2 0 0 https://m.edsoo.ru/7f41cc74
OBHLIEE KOJIMYECTBO YACOB I10 34 3 o5

[TPOT'PAMME
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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

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITIPOIIECCA
OBA3ATEJIBHBIE YYEGEHBIE MATEPUAJIBI JIJIA YUEHUKA

buonorus / ITaceunux B.B., Kamenckuit A.A., Py6bnos A.M. u apyrue /Ilox pex. Ilaceunuxa B.B., AkimonepHoe o0mecTtBo «3n1aTenscTBo
«[Ipocsemnienune»

METOJUYECKUE MATEPUAJIbI 1JIA YUUTEJLA

MeTtoanyeckoe nocodbue noAroToBiaeHo K n3nanHomy B cooTBeTcTBUM ¢ PI'OC yuebHuky A. A. Kamenckoro, E. A. KpukcyHosa, B. B.
[Taceunuka «buonorus. O6mas 6uonorusi. 10—11 xiaccel. bazoBsiii ypoBeHbY.

[HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET
bubnuoreka [IOK
https://m.edsoo0.ru/7f41c292

https://m.edsoo.ru/7f41cc74
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IHpunoscenusn:
KanennapHo-treMaTtuveckoe IiiaHuUPOBaHue

10 KJIACC
N KosanuyectBo yacos DJIeKTpPOHHbIe HH(ppoBbIE
o/ Tema ypoka Beero Kontposbnbie IlpakTnueckume  00pa3oBaTe/lbHbIe
padoThI padoTbI pecypcbl
bubmuorexa [JOK
1 Bbuosorus B cucreme Hayk 1 0 0 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
2 gﬁliﬁiﬁ:iﬁiﬁﬁg 6(2)1§iI/JI\fI_)H1HX METOJIOB 1 0 0.5 bubmorexa LIOK
p A ' https://m.eds00.ru/863e6122
MIPU U3YYCHUH OMOJIOTUYECKUX
00BEKTOBY
3 buonornueckne cucTemsl, IPOLIECCH U UX 1 05 0 bubnmnoreka [JOK
U3yUYCHUE ’ https://m.eds00.ru/863e6564
4 XHUMHYECKHM cocTaB KJIETKU. Boma u 1 0 0 bubnuoreka [IOK
MHHEPAIbHBIC COJIU https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u cTpoeHue OEIKOB 1 0 0 https://m.eds00.ru/863e6b72
DepMeHThl — OMOJIOTHYECKHE
o | pmp propmpbe) | ; b5 Bromorsa 0K
Y ' https:/m.eds00.ru/863e6h72
AKTUBHOCTH ()EPMEHTOB (Ha IIpUMeEpe
aMUJIa3bl WM KaTalasbl)»
bu6nuorexa [IOK
! Yraesost. Jiumuazt . 0 0 https://m.eds00.ru/863e6870
butbmmoreka [IOK
8 Hyknienroseie kucnoret. AT® 1 0 0 https://m.edso0.ru/863e6d5c
9 Uctopus u MeToabl U3y4eHUS KIETKH. 1 0 0 bubnuotexa [JOK
Knerounas Teopus https://m.edso0.ru/863e6e88
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10 Kierka kak 11eJ10CcTHas )KUBasi CHCTEMa 0 0
CrpoeHue 3yKapuoTUYECKON KIIETKH.
oo por 03 e B LOK
11 - IP)I 608 1 GaKTe HI;I o MHK 0CKOLIOM ’Ha 0 0.5 https://m.eds00.ru/863e6ff0
P p A P https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpENapaTax u ux
OTIMCAHUE»
bubmuorexa [JOK
12 OOMeH BEIIeCTB WM META00IIN3M 0,5 0 https://m.eds00.ru/863e766¢
bubnnoreka IIOK
13 ®doTtocuHTe3. XEMOCHHTE3 0 0 https://m.eds00.ru/86367c98
. bubmuorexa [IOK
14 Ouepremeckuii oOmen 0 0 https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
.M . 0
| M Tabepeepms pibors X ; b BiSmomlok
' https://m.edso0.ru/863e7dc4
KOHYHKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOTIpenaparax»
16 buocunTes 6enka. Peakius MaTpuyHOTro 0 0 bubmuoreka [JOK
CHHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancnsanus — 6uocuHTe3 Oenka 0 0 https://m.eds00.ru/863e796e
bu6nuorexa [IOK
18 Hexnerounsie hopMbl )KU3HA — BUPYCHI 0,5 0 https://m.eds00.ru/863e7540
but6mmoreka [IOK
19 DopMbI pa3MHOXKEHHS OPIraHU3MOB 0 0 https://m.eds00.ru/863e81b6
https://m.eds00.ru/863e831e
N bubmmorexa [JOK
20 Meiios 0 0 https://m.edso0.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX
21 kieTok. OmnonorBopenue. JlabopaTtopHas 0 0.5 bubmorexa TIOK

paborta Ne 4 «M3yueHnue cTpoeHust

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

ITOJIOBBIX KJICTOK Ha I'OTOBBIX

MUKpOIIpenaparax»

22 NHauBuyansHOE pa3BUTHE OPraHU3MOB 0 bubmorexa LIOK

https://m.eds00.ru/863e8436

23 I'eneTnka — HayKa O HaCJIE€ICTBEHHOCTH 0 bubmmoreka [IOK
Y U3MEHYHBOCTH https://m.edso00.ru/863e862

| oo meo o B LOx

' https://m.eds00.ru/863e8878
CKpEIIMBaHHE

o5 JuruOpuHoe CKpemmuBaHue. 3aKoH 0 bu6nuoreka [IOK
HE3aBHCUMOTI'0 HACJICIOBAHUS IPU3HAKOB https://m.edso0.ru/863e89a4
CuernieHHOE HaclleJJOBaHUE MTPU3HAKOB.

JlabopaTtopHnas padota Ne 5 «M3yuenue

26 pe3yNbTaTOB MOHOTUOPUIHOTO U 05 bubnmnoreka [HOK
JTUTHOPUIHOTO CKPEIIUBAHUS Y ' https://m.eds00.ru/863e8c60
Ipo30(UIIBl HA TOTOBBIX
MUKpOTIpEnapaTax»

97 I'enernka mona. HacnemoBanme 0 bu6mmoreka [IOK
NIPU3HAKOB, CIEIUICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
W3menunBocth. HenacnenctsenHas
M3MEHYHBOCTH. JIJabopaTopnast pabota No

28 6. M3yueHne MoaupUKaIIMOHHON 05 bubmuoreka [JOK
U3MEHYMBOCTH, TOCTPOCHHUE ' https://m.edso0.ru/863e8efe
BapHAIIMOHHOTO PsJia U BapUAIIMOHHOMN
KpHBOW»

HacienctBenHas N3MeHYHUBOCTD.

29 JlaGopatopHas paborta Ne 7. «AHanu3 05 bubmmoreka [JOK
MyTanui y 1po30(uiibl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MUKpOIIpenaparax»

30 ['eneruka yenoBeka 0 bubmorexa LOK

https://m.edso0.ru/863e8d78
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https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
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PesepBHelil ypok. O600IIeHHE TTO TeMe

31 «HacnencrBeHHOCTh U N3MEHUYUBOCTH 1 0,5
OpPTaHH3MOBY
32 Cenek1us Kak HayKa U IpoLece 1 0 ]P?tptlgjsj:l;l/?r:i;jas(]){)(.)rIJISGSeQZ 14
33 MeToObI U TOCTHIKEHUS CEJIEKIINU 1 0 bu6nmoreka [IOK
pacTeHUil U KUBOTHBIX https://m.edso00.ru/863e9214
34 buotexHonorus kak orpacib 1 0 bubnnorexka HOK
IIPOM3BOJICTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 2

[TPOT'PAMME
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11 KJIACC

KoaunuyecTBO 4acoB

DJIeKTpPOHHbIe NN (ppoBbIE

Jr:{;-)n Tema ypoka Beero Kontposbnbie IlpakTnueckne  00pa3oBaTe/lbHbIe
padoThI padoTbI pecypcbl
. bu6nmoreka [IOK
1 DBOJIOUS U METOABI €€ H3yUeHUs 1 0 0 https://m.eds00.ru/863ea20e
5 Wcropus pa3BuTus npeacrabiieHuil o0 1 0 0 bubnnorexka HOK
9BOJIIOLIUH https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipososmiowsts 1 0 0 https://m.edso00.ru/863e9cle
[Momysiumst Kak 31eMeHTapHast eANHUIA
4 BUJa U 3Bommonuu. JlabopartopHas pabora 1 0 05 bubnnorexka HOK
Ne 1 «CpaBHeHHE BUIOB 110 ' https://m.edso0.ru/863e99c6
MOP(OTIOTHUECKOMY KPUTEPHUIO»
5 JIBroKkyue cuisl (3J1eMEeHTapHbIe 1 0 0 bubnmnorexka HOK
(aKTOpBI) IBOIIOIMU https://m.edso0.ru/863e9da4
6 EcrecTBeHHbIi 0TOOp 1 €ro popmbl 1 0 0 ﬁgg;?ﬁ;é;iﬁgﬁl%%ge 40
Pe3ynbpTarsl 3BOIOIUN:
IpUCIIOCOOIEHHOCTh OPTaHU3MOB U
7 BHUJ000pazoBanue. JJabopatopHas padbora 1 0 05 bubnmnorexka HOK
Ne 2 «Onucanue npucrocobIeHHOCTH ' https://m.edsoo.ru/863e9fde
OopraHusMa M €€ OTHOCHUTEILHOTO
XapakTepa»
8 HampasieHnus 1 myT# MaKpO3BOIFOIHA 1 0 0 Egggl;l/(srfe;jasc]iorﬁﬂ 63e9cle
9 HeoGpatumocTs 3Bomonnn 1 1 0
10 Ucrtopus xu3Hu Ha 3emiie U METOAbI €€ 1 0 0
U3yYeHUS
11 ['unoTe3sl NPOUCXO0XKACHUS )KU3HU HA 1 0 0 but6mmoreka [IOK

3emite

https://m.edso0.ru/863ea5a6
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PazButue xxu3Hu Ha 3eMIiie 1o 3pam U

Bbu6nuoreka [JOK

12 nepuoIam 0 0 https://m.edsoo.ru/863eatbe
OcCHOBHBIE 3TaIlbl 3BOJIIOIUU
ACTUTEJIBHOTO U KUBOTHOTO MHpA.
13 lrz[paKTI/I‘ieCKaH paborta Ne 1 «I/Is;t)leHHe 0 0.5 Egggﬁ;;é;iiﬂﬁl%sea%c
HCKOIIaeMBIX OCTaTKOB PACTEHUH H
JKUBOTHBIX B KOJUIEKITHSIX)
14 CoBpeMeHHast cucTeMa OPraHu4ecKoro 0 0 bubnmnoreka HOK
MHpa https://m.edso0.ru/863ea48e
15 DBOJIOIUS YeTIOBEKa (aHTPOIIOTEHE3) 0 0 ﬁgggﬁ;?;iiﬂﬁl%seaczc
16 JBuxyuiue cuibl (hakTopshl) 0 0 bubnmnoreka [HOK
AHTPOIIOreHe3a https://m.edso0.ru/863ead44
17 OCHOBHBIE CTaJIUN DBOIIOLIUH YEJIOBEKA 0 0
18 YenoBeueckue pachl U IPUPOIHbIE 05 0 bubmuoreka [JOK
aJlanTaIuy 4eIoBeKa https://m.edso0.ru/863eaea2
PeseprubIil ypok. O600111€HIE TIO TEME
19 «Bo3HUKHOBEHHE U pa3BUTHE )KU3HU HA 0 0
3emie»
20 DKoorus Kak HayKa 0 0
21 Cpenpl 00uTaHUs U HKOJIOTHIECKHE 0 0 bubmuotexa [JOK
(baxTopsI https://m.edsoo.ru/863eafec
Aobuotndeckue (axtopsl. JlaboparopHas
pabota Ne 3. «Mopdonoruueckue
29 O0COOEHHOCTH PACTCHHI M3 Pa3HbIX MECT 0 05 bubnuoteka [JOK
oOutanus». Jlaboparopnas padota Ne 4. https://m.edso0.ru/863eb10e
«BimsiHUE cBETa HA POCT U pa3BUTHE
YEepPEHKOB KOJIeyCay
bubnmoreka [JOK
23 buomieckue paxrops: 0.5 0 https://m.edS(])_E).ru/863eb348
o DKOJIOTUYECKHE XapaKTePUCTUKU 0 05

nomyJsiiun. [Tpaktudeckast padorta Ne 2
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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
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

«IToacy€T MIOTHOCTH NOMYJISIUIA Pa3HBIX
BHJIOB PACTCHUI

25 Coo0miecTBa OpraHu3MoB — OHOIEHO3 1 0 ]k?tl/tlgg:l;llcr)rf,e;jztl)l()érﬁ/863eb 163

26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 0 Egggﬁ;;é;iiﬂﬁlg 63eb46a

21 Orononmecckue mupas. Caotiorsa ) 0 buGanorexa LIOK

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

skocucteM. Cykieccus

28 [TpupoaHbIE 3KOCUCTEMBI 1 0

29 AHTpPOIIOT€HHBIE SKOCUCTEMbI 1 0

30 buocdepa — rnobanpHas 3xocucTeMa 1 0 bubmmoreka [IOK
3emin https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 0 bu6nuoreka [IOK
ouochepsr https://m.eds00.ru/863ebd16

32 UenoseuecTBo B Onocdepe 3emin 1 0

33 CocytiecTBoOBaHUE TTPUPOJIBI U 1 0 bubmuotexa [JOK
9eJI0BEYECTBA https://m.edsoo0.ru/863ebale
PesepBHrlit ypok. O00011IEHHE TEMBI

34 «Coob1iecTBa U YKOIOTUYECKUE 1 0
CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME
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https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
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