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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke MpOrpaMMbl MO OMOJOTUU TEOPETUYECKYI0 OCHOBY JIJISl ONpPEICIICHUS
NOIX0/0B K (OPMHUPOBAHMIO COZEpkaHus ydeOHoro mnpenmera «buomorus» cocraBuim:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBJIGHHOCTH IIEJICH, COJEpKAHUSA,
pe3yabTaToB O0y4YeHHS U TPeOOBaHMUN K YPOBHIO MOJTOTOBKH BBIYCKHHUKOB, IMOJIOKEHHS 00
o0UIMX LEeNsIX M MPUHIUNAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbl CPETHETO
obmiero obpazoBanusi B Poccuiickoit @enepanuu, a Takke MOJIOKEHUS O crienuduke OUOIOoTHH,
e 3HAUYECHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHUU CYIECTBOBAHHS YEIOBEYECKOTO
obmiectBa. CoriacHo Ha3BaHHBIM MOJIOKEHUSM, OIIPEeIICHbl OCHOBHBIC (DYHKITH IPOTPAMMBI T10
OHMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma mo O6uonoruu AaéT MPEICTaBICHHUE O IENIX, 00 00mIeit cTpareruu 00y4YeHuUs,
BOCIIUTAHUS M Pa3BUTUS O0OydYarolMXCs cpeacTBaMu YydyeOHoro mnpeamera «buonorus»,
orpenenser 00sA3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpy, paclpeleleHue I0
paszenaM W TeMaM, PEKOMEHIYEMYIO IOCJIeOBATeIbHOCTh M3yUeHUsl yueOHOro marepuaina c
y4€TOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKA 00pa30BaTEIbHOTO TpoIecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yUYarONINXCS.

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
OCBOEGHUIO COJIEpPKaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

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 (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILUICHUS,
NpPEICTAaBICHUN O 370pOBOM 0OO0pa3e KHU3HH U OEpeXHBIM OTHOIIEHHEM K OKpY’Karomen
npupoaHoii cpene. [losTomy Hapsay ¢ H3yueHHuEeM 00IIeOMOIOTHYECKIX TEOPHL, a TaKKe 3HAHUI
O CTPOEHUM JKMBBIX CHCTEM pA3HOTO pPaHTa M CYIIHOCTH OCHOBHBIX MNPOTEKAIOIIUX B HHUX
MPOIIECCOB B IPOrpaMMe MO OMOJIOTHH yAeTIeHO BHUMAHUE UCIIOJIb30BAHUIO MOTYYEHHBIX 3HAHU T
B TIOBCCJIHCBHOW JKM3HH JUIsl PEIICHUS TPHKIATHBIX 33734, B TOM YHCIE: TPOPUITAKTHKU
HACJIEICTBEHHBIX ~ 3a00NIeBaHUN  YelOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYIbTHPOBAHUSA,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOTO MOBEICHUS B OKpY’KaIONIel MPUPOIHON cpese,
aHaIM3a BIMSIHUS XO3AWCTBEHHOM NEATENHHOCTH YENOBEKa Ha COCTOSHUE MPUPOTHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCWJICHHWE BHUMaHHMS K NPUKJIAIHON HAmpaBIEHHOCTH Y4eOHOTO
npenMera «bUONOTHS» MPOAUKTOBAHO HEOOXOTUMOCTHIO 00ECTIeYeHUs YCIOBHUM Ui pelIeHUs
OJTHOW W3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOT0 00pa30BaHus, KOTOpask MpeAIoiaraet
dbopMupoBaHHE Yy OOYYarOIIMXCS CIIOCOOHOCTH amanTHPOBATHCS K M3MEHEHUSM JTHHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

buonorus Ha ypoBHe cpenHero oOiiero oOpa3oBaHUS 3aHUMaeT BakHoe mecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydYarOIIMXCS MPEACTaBICHUH O HAayyHOM KapTHHE MMHpa,
pacmpsieT ¥ 0000IIaeT 3HaHUS O )KUBOU MPHUPOJE, €€ OTINYUTENbHBIX PU3HAKAX — YPOBHEBOM
OpraHu3alliil W DSBOJIIOLWHW, CO3Ma&T YCIOBHS IUIS: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
dbopmupoBanus (yHKIIMOHATIHLHOW TPAMOTHOCTH, HABBIKOB 37J0POBOTO M 0O€30macHOro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHS, IEHHOCTHOTO OTHOIICHUS K )KHBOU MPUPOJIE U YETIOBEKY.

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, JCTCTHYECKOH KYJIBTYpPHI, CIIOCOOCTBYET HMHTETPAIAN
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 OIIPEIEICHHSI TOAX0/I0B K 0TOOPY U CTPYKTYpPHUPOBAHHUIO €TI0
CoOJIeprKaHusl, IPEJCTABICHHOTO B IPOTpaMMe 110 OHOJIOTHH.

OTt60p conepkanusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypoOBHE OCYLIECTBIIEH C
MO3UIUI KYJIBTYpPOCOOOPA3HOTO IMOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOIIUECS TOJKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe ISl (POPMUPOBAHMS OOIIEH KyJIbTYpbl, ONpEAESIOnne
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYKAIOIIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HU W MPAKTHUECKOU JaesTeIbHOCTH. Oco00e MECTO B 3TOM cHUcTeMe 3HAHUU
3aHMMAIOT DJJIEMEHTBI COJEPIKAHUS, KOTOpPhIE CIy’)KaT OCHOBOW Ui  (OPMHUpPOBaHUS
MPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTUHE MHpa U IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AIUNA OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypUpOBaHUE COJEpXKaHUS Yy4yeOHOro Marepuaia B MporpaMme Mo OuoJIoruu
OCYIIECTBIICHO ¢ YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHWUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
YKUBOM MPUPO/IBL, 0 €€ YPOBHEBOM OPraHU3alliy U SBOJIOINH. B COOTBETCTBUY C 3TUM B CTPYKTYpe
ydyeOHoro npeaMera «buogorus» BBIJCICHBI CIASAYIOIINE coJiepKaTebHble TuHun: «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 3aKOHOMEPHOCTY.

Leny u3ydyenuss yueOHoro mnpenmera «buomorus» Ha 06a30BOM YpOBHE — OBJAJCHHUE
00y4JaloImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCI0JIb30BaTh 3TU 3HAHUS U TPAMOTHBIX JICWCTBHI B
OTHONIIEHUH O0OBEKTOB KMUBOW MIPUPOJIbI U PEIICHUS PA3IIUYHBIX KU3HEHHBIX TPOOIIEM.

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

OCBOCHHUE 00YJAFOIIUMHUCS CHCTEMbI 3HAHUN 0 OMOJIOTHYECKIX TEOPHSIX, YUCHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBWIax, CIYXaluX OCHOBOM aisi  (QOopMHUpPOBaHUS
MPEACTABICHUI O €CTeCTBEHHO-HAYYHOM KapTUHE MHUpa, O METOAaX HAy4YHOIro ITO3HAHUS,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSIX KHMBBIX CHCTEM Pa3HOTO YPOBHsS OpraHU3alluy,
BBIJIAIOIIUXCS] OTKPBITUAX U COBPEMEHHBIX MUCCIICIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrUe y OOYyYarolIMXCsl MMO3HABATEIbHBIX, 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 oOydJaroumxcsi oOmel KyJIbTypbl, (DYHKIIMOHAIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHWM U ONBITA, TTOJYYEHHBIX MTPU U3YYCHUH OUOJIOTHH;

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

BOCITUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBOM MPUPOJIBI,
HEO00X0IUMOCTH OEpEeKHOTO OTHOIICHUS K HeH, COOMI0IEHUs] STUYECKHX HOPM IpU MPOBEACHUN
OMOJIOTMYECKUX UCCIIEIOBAaHUM;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM ISl TIOBBIIIEHUS YPOBHS SKOJOTHYECKOU
KYJBTYPHI, 171 HGOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUN W YMEHUH B TOBCEIHEBHOH JXKWU3HM IS OILEHKU
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 MpPEIMETHOW o0iacTu
«EcTecTBeHHO-HAYYHBIC TTPEMETHIY.

st u3ydyenusi Ouonoruu Ha 0a30BOM YPOBHE CpeTHEro o0Imero oopa3oBaHUsl OTBOAUTCS
68 vacos: B 10 knacce — 34 yaca (1 yac B Hezento), B 11 kitacce — 34 yaca (1 yac B Henenmo).



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 03HAHUSA )KUBOW IPUPOABI (HAOII0IEHUE, SKCIIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
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 NIpaKkTHYecKHue 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 TPUPOJIBI.

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

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIC NPU3HAKH KH3HU», «YPOBHU OpraHU3alMU KHUBOK
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 MUHEpPAJIbHBIX 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 (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHknU OEITKOB.

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

VYraeBoabl: MOHOCaXapH bl (TIII0K03a, pubo3a U J1e30KCcupru003a), AucaxapHibl (caxaposa,
JaKTO3a) W TMOJMcaxapubl (Kpaxmals, TJIMKOTeH, LeIoo3a). buonornyeckue QyHKunu
YTJIIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Goconunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue GpyHkunu aunuaoB. CpaBHEHUE YTIIEBOAOB, OEIKOB M JIMIHIOB Kak
HMCTOYHUKOB YHEPIHH.

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

[{uronoruss — Hayka o kinerke. Kiierounas teopust — npumep B3aUMOJCHCTBHS UAEH 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: 3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHrne 5yKapHOTHYECKON KIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KHUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, UX (DYHKIHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmaxku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHOUAbI KJIETKA: MUTOXOHJPHH, IIACTUABL. [IponcxoxaeHne MUTOXOHAPUNA U TUIacTUl. Bujsl
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 monekyinsl ATD», «CtpoeHre 3yKapruoTUIeCKOn
KJIeTKN», «CTpoeHue MKUBOTHOU KieTkn», «CTpoeHHe pacTUTENbHOW KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOoeHUE Apa KIETKNY, «YTIEBOABDY, «JIMmuab.

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

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

JlaGopatopHast pabota Ne 1. «M3ydyeHne KaTalUTUYECKOH aKTUBHOCTH (hepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHass pabora Ne 2. «V3yueHHMe CTpOEHHS KIETOK pPACTEHHH, >XMBOTHBIX U
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OIMUCAHHUE».

Tema 4. JKusHenesTeIbHOCTh KJIECTKH.

OOmeHn BemiecTB, WIM MeTa0OIU3M. AcCUMWIANMS  (IJIaCTUUECKUH OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKHii 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 u TeMmHOBas ¢a3bl (orocuHTe3a. Peakuuum ¢doTocuHTe3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IJIs KU3HHU Ha 3emiie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTHU Y KYJIBTYPHBIX PACTCHHH.

XeMmocuHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HaUYeHWE XEMOCHHTE3a /I KU3HH 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
dochopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

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



MatpuuHblidi cuate3 PHK. Tpancnsiusa — GuocunTe3 Oenka. Dranbl TpaHcusuu. KoaupoBanue
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, BhI3bIBacMble BUpycaMu. Bupyc ummyHoxaedunura yenoseka (BIY) —
Bo30yautens CIIMJla. OOpaTHas TpaHCKpUIIMs, peBepraza W uHTerpasa. IIpodumakruka
pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIA.

JleMoOHCTpanum:

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

Tabmumer  w cxembl: «Tumbl  mutaHus», «Mertabomu3am»,  «MHUTOXOHAPHUS,
«DHepreTnueckuii oomMen», «Xmnopomiact», «Dorocunres», «Ctpoenne JJHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «CuHre3 Oenka», «l'eHermueckwii  kom», «Bupyce,
«baktepuodarn», «Ctpoenne u ku3HeHHBIA 1wk Bupyca CIIM[la, OGakrepuodaray,
«Pennukanus JJHK».

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

Tema S. PazMHoOKeHMe M UHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounelii 1uki, wiav XU3HEHHBIM LUk kieTku. WuTtepdasa u muto3. Ilpoueccsl,
nporekaromue B untepdasze. Permnmukanus — peaknus marpuunoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuoOTHUIl. JMIIOMIHBIMN W TalIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. [luTtonoruueckue OCHOBBI Pa3MHOKEHHSI U MHIUBUAYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

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

[Tporpammupyemasi rubesb KIETKH — allomnTo3.

@®opMbl pa3MHOXKEHHUS OPraHU3MOB: 0ECII0JI0€ U 110JI0BOE. Buibl 0€CIi010ro pa3MHOKEHU ST
JIeJICHUEe HaJBOe, MOYKOBAHHE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30OBaHUE, BETETATHBHOE
pa3MHOxeHue. IcKkyccTBEHHOE KJIOHUPOBAaHUE OPraHU3MOB, €0 3HAUEHUE JUISl CEJIEKLIUU.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECOI0ro.

Meiios. Craguu meio3a. [lporeccel, mpoucxossinme Ha cragusx meinosa. [loBemenue
XpoMmocoM B Meiio3e. KpoccuHrosep. buosnornueckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mponecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [los0oBBIE Kene3bl:
CEeMEHHUKU M sSU4YHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (crepMaTo3ouf,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHHS SHIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyansHOEe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpUOTEHE3).
Otanbl SMOPHOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX JKUBOTHBIX: JAPOOJIEHHE, TacTpyIALus,
opraHoreses. [TocramOproHnanbHOe pa3BuTHe. THUMBI MOCTIMOPHOHAIBHOIO PA3BUTHUSL: IPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacteHuil. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTaUN
pa3BUTHS.

JleMoHCTpanum:

Tabmump! u cxembl: «DOpMbI pa3MHOKEHUS OPTaHU3MOBY, «J[BOMHOE OTUIOOTBOPEHUE Y
[[BETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «Jlenenne KIeTkn GaKTepuiny,
«CtpoeHne MOJOBBIX KIETOK», «CTpoeHre XpomMocoMmbDy, «KieTounsli nukmy», «Perumkanus
JHK», «Murosz», «Meiio3», «IIpsmoe u Henpsimoe pa3BUTHE, «]'aMeTOoreHe3 y MIIeKOIUTaIOIINX
U yenoBeka», «OCHOBHBIE CTaUH OHTOTEHE3a.



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

JlabopaTopHble 1 IpaKkTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 3. «Habmronenue MuTo3a B KJIeTKaX KOHYMKA KOpeIlKa 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 TeHETUKU. Bkiag poccuiickux u 3apyOexHbIX YUEHBIX B pa3BUTHE
reHeTuku. Meroasl TeHeTHKU (THOPUIOJOTUYECKHM, LHUTOINCHETHYECKUH, MOJIEKYJISPHO-
reHetuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTndyeckasi CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEIIMBaHUM.

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.

CuenneHHoe HaciefnoBaHue npusHakoB. PaGora T. Moprana no cCHEIUIEHHOMY
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 rereporaMeTHble OpraHu3Mbl. HacimemoBanue NPU3HAKOB, CIEIUICHHBIX C
MIOJIOM.

N3menunBOCTh. BUIbI ”3MEHUYMBOCTH: HEHACIICICTBEHHAS M HACJIeACTBeHHas. Posib cpenbl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKAIUOHHOW HW3MEHYHBOCTH.
Bapuanuvonsslil psa u BapuanvoHHas kpusas. Hopma peakunu npusHaka. KonnuecTBeHHbIE H
KaueCTBEHHbBIE IPU3HAKU U UX HOopMa peakiuu. CBoicTBa MOAUPUKAIIMOHHONW N3MEHYMBOCTH.

HacnencTBenHas, winM reHOTUIIMYECKAs, N3MEHUMBOCTh. KoMOMHATHBHAS M3MEHUYNBOCTb.
Meiio3 u TmONOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUMBOCTH. MyTallMOHHAs
n3MeHYNBOCTh. Kiaccudukanus wmyTtamuii: reHHble, XpOMOCOMHBIE, T€HOMHBIE. YacTtoTa u
NPUYMHBI MyTaruii. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTHUECKUX DPSIIOB B HACIEACTBEHHOMN
m3MenunBocty H. . BaBumnosa.

BuesaepHas HaCIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. 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
YeJOBEeKa: TeHHbIe Oone3Hu, OO0Ne3HM C  HACIEACTBEHHOM  MPEApacroioKEHHOCTHIO,
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. . 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,
«Merio3», «BzanmoneicTBrue ajyieabHbIX T€HOBY, «'€eHeTnuecKue KapThl pACTEHU M, )KUBOTHBIX U
yenoBeka», «l'eHermka mosa», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIUNIEHHOIO C II0JIOMY,
«KapuoTunsl YenoBeka W IKHBOTHBIX», «Bumbl wu3MeHumBocTH», «MonudukanmonHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay», «l'eHeTHKa rpynn KpoBu», «MyTalloHHas
U3MEHYUBOCTDY.

Ob6opynoBanue: Monenu-anmukanuu «MonoruOpunHoe ckpemuBanue», «HemonHoe
JOMUHUpOBaHueY, «JluruOpumHoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON H
Mukpormnpenapar «Jlposoduna» (Hopma, myranuu Gopmbl KpbUIbEB U OKpPAcKu Tena), repdapuit
«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. «M3yueHne MOAMPUKAITMOHHON H3MEHYHBOCTH, IIOCTPOCHHE
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. Cesexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekusi Kak HayKa U IpoLecc. 3apoKIeHUEe CeleKInu 1 aoMectukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MPOUCXOXKIACHUS U MHOroo0paszus KyJIbTYpHBIX pacTeHui. LleHTps
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOPOJa, LITAMM.

CoBpeMeHHbBIE METOJbI CeIeKIUU. MacCoBblii U WHAMBUAYAIbHBIA OTOOPHI B CENEKLIUU
pacTeHuil U xKUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpeIUBaHUE — UHOPUAMHT.
UYucras nmuaus. CkpeuiuBaHue YucThIX TuHUM. ['eTeposuc, nin rubpuanas cuia. Hepoacrsennoe
ckpemBanue — ayTOpunuHr. OtganéHHas ruOpuamzanus u e€ ycrexu. VCKycCTBEHHBIN
MyTareéHe3 W IOJY4YEHHUE MOJIUILUIONI0B. JIOCTMIKEHUS CEJIEKIMM PAcTeHHMM, XUBOTHBIX U
MHUKpPOOPTaHU3MOB.

brorexHonoruss Kak OTpacib NPOU3BOACTBA. ['€HHas WH)KEHEpHUs. OTalbl CO3JaHUA
pexomOunantHoil JIHK um Tpancrennsix opranusmoB. Knerounas wunxkenepus. Kierounsie
KyJbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOKEHUE pacTeHUil. KiloHMpoBaHNe BBICOKONIPOYKTUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPTraHMW3MOB. OKOJOTMYECKHMEe M 3Tudeckue mnpobiaemsl. MO -
TFeHETUYECKU MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHCcTpamuu:

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

Tabmupel u cxembl: Kapta «LleHTpbl NMpPOMCXOXKAEHUS W MHOT00Opasusl KyJbTYpPHBIX
pacteHuit», «llopoabl ToMamHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OtnanéHHas
rubpunmzamus», «Paborer akamemmka M. @. MHWsanoBay, «llomumiounus», «OOBEKTHI
O6uoTexHomorun», «Knerounele KylabTypbl M KJIOHMpOBaHUE», «KOHCTpynpoBaHuE U MEpEeHOC
T€HOB, XpPOMOCOM).

Ob6opynoBaHue: MYJSDKM IUIOAOB U KOPHEIJIOZOB JTUKUX (OPM M KYJIBTYpPHBIX COPTOB
pactenui, repoapuii « CebCKOX03SIICTBEHHBIE 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 KJIIACC



Tema 1. DBosronMOHHAs OHOJIOTHS.

ITpennocsuIKy BOSHUKHOBEHHUS SBOIIOLIUOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPHS U €€ MECTO
B Ouosiornu. BrnusiHue SBOIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CupnerenscrBa 3Bosronuu. [lageoHToIOrnYecKue: MociIe 0BaTeaIbHOCTD OSBICHUS BUI0B
B TAJICOHTOJIOTHYECKOW JIETONHCH, mepexoiHbie (opmbl. buoreorpaduyeckue: cXoacTtBo u
pasnnuue ¢ayH u (Jop MATEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3jIMyisl dMOPHUOHOB DPA3HBIX BHUIOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AHAJOTWYHBIC, PYAMMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX ITyTel Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBUHU3MA.
JIBIoKymme Cuibl  3BOJIIOLMU BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIpH
OTPaHUYEHHOCTH PECYypCoB, HeompenenéHHas HW3MEHUYMBOCTh, OOphOa 3a CyIIEeCTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunrerndeckas teopus 3Bosonuu (CTI) u e€ oCHOBHBIE TIOJIOKEHUS.

Muxkpoasomtonus. [Tonmynsanus kak equHUIA BU1A U 3BOIIOLUH.

JBmwxymue cuibl ((hakTophl) HBOIIONUN BUAOB B MpHpoJe. MyTallMOHHBIA MpOLECC U
KOMOMHATUBHAsA U3MEHYMBOCTH. [lomynsuonHbIe BOJIHBI U Apeiid reHoB. M3omamus u Murparus.

EcrectBennblii oT1O00p — Hampaistomuid ¢aktop sBomonnd. DopMbel eCTECTBEHHOTO
otbopa.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK pe3yJsIbTaT dBOJIONUH. [Ipumepsl mpucnocoOnenuit
y Oopranu3mMoB. ApoMop(}03bl U UIMOATANITALIIH.

Bun u BupmooOpazoBanme. Kpurtepuum Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHUECKoe.

Makposomtonusi. @opmbl 3BOMIOLUU: (UIETUYECKAs, [UBEPreHTHAas, KOHBEpreHTHasl,
napaniensHas. HeoGpatumocTs 3Bosonuy.

[IpoucxoxaeHnne  OT  HECHEUUATU3UPOBAHHBIX  IPEIKOB. [Iporpeccupyromas
crienuanu3anus. AfanTuBHas paadaiusl.
JdemoHcTpaumuu:

IToprpersr: K. JIunnen, XK. b. Jlamapk, Y. [dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepiios.

Tabnuubl u cxembl: «Pa3BUTHE OpraHNYecKOro MUpa Ha 3emiiey, «3apOoAbIIIN TO3BOHOUYHBIX
KUBOTHBIX», «ApxeonTepukcy, «PopMbl 00pbHObI 3a CylIeCTBOBaHUEY, «EcTeCTBEHHBINH 0TOOPY,
«MHoroobpa3ue copToB pacTeHMi», «MHOroobpasue Mopoa >KUBOTHBIX», «llomymsuuny,
«MyTanuoHHas U3MEHYUBOCTEY», «ApomMopdo3sny, «anoananranumn», «O0Imas aerenepanus,
«/IBmKymue cuibl sBoonn», «Kapra-cxema mapuipyra nyremectsus Y. /lapsunay, «boprba
3a CYLIECTBOBaHHEY, «IIpucnocobieHHOCTD OpraHU3MOBY, «I'eorpaduueckoe
BU000pa30BaHUE», « IKOJIOTUIECKOE BUI000pA30BAHUEY.

O6opyoBaHMe: KOJIJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPacKH, HaOOp TUIOA0B U
ceMsiH, kosutekuus «IIpumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MOAETh «OCHOBHBIE
HaIpPaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpoeHrEe TOJI0BHOIO MO3Ta TO3BOHOYHBIX).

Buoreorpaduyeckas kapra wmwupa, KoieKius «@POpMBI COXPAaHHOCTH MCKOMAeMbIX
’KUBOTHBIX U pacTeHMil», Mojenb anmuukanus «llepekpéct xpomocom», BllaxHbIE MpenapaThbl
«Pa3Butne Hacekomoro», «Pa3BuTHe mnATYIIKM», MHUKporpenapar «Jlpozodunay (HOpMma,
MyTaluu GOpMBI KPbUILEB U OKPACKH TEJa).

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:

JlabopaTtopnas pabota Ne 1. «CpaBHEeHHE BUIOB IO MOP(OJIOTHIECKOMY KPUTEPHIOY.

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEIIbHOTO XapaKTepay.



Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE *KU3HU HA 3emuie.

JoHayuHble MpEACTABICHUS O 3apOXIACHUU XKW3HU. HayuHble rUnoTe3sl BOSHUKHOBEHHS
KU3HM Ha 3emuie: aOHoreHe3 M IMaHCIepMus. XUMUYecKas 3BONIONUS. AOUOTEHHBIM CHUHTE3
OpPTraHUYECKUX BEUIECTB U3 HEOPTAHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKICHIE XUMUUYECKON
sBosronny. HavanbHble 3Tamnsl Onosorundeckoit sosroruu. ['unoresza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp W BO3HHUKHOBEHHE MPOTOKJIECTKU. [lepBble KIETKM M WX HBOJIOIUSL.
PopMHUPOBAHHUE OCHOBHBIX I'PYIII XKUBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emiie 1o 3pam u nepuogam. Karapxeii. Apxeiickas U mpoTepo30McKas
apsl. [1aneo3oiickas 3pa u € nmepuoibl: KeMOPUKCKHUI, OPJOBUKCKUH, CHUTYPUICKHMA, IEBOHCKHH,
KaMEHHOYTOJIBHBIM, IIEPMCKUI.

Me3so3olickas 3pa 1 €€ nepruoibl: TPUACOBbIN, IOPCKUIA, MEJTOBOM.

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

XapakTepucTUKa KIMMara M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
PaCTUTEIBLHOTO U JKUBOTHOTO MHUpa. ApoMop(]o3bl y pacTeHuii M KUBOTHBIX. [losiBIIeHHE, paciBeT
Y BBIMUpaHUE TPy )KUBBIX OPraHU3MOB.

Cucrtema OpraHM4ecKOro MUpa Kak oTpa)keHue 3BOIoUUU. OCHOBHBIE CHCTEMATHUYECKUE
TPYIIIbl OPraHU3MOB.

OBOJIIOIMSL  YeJlOBeKa. AHTPOIOJOrMs Kak Hayka. Pa3Butue mpeacTtaBieHHil o
MIPOUCXOKICHUH YesloBeKa. MeTo1bl u3yueHus: antponorene3a. Cxo/IcTBa M pa3ianyus 4eJloBeKa
1 KUBOTHBIX. CHCTEMAaTUUECKOE TTOJIOKEHUE YEIIOBEKa.

JBuwxyume cunbl  (pakTopsl) aHTpomorene3a. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOp. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUil TpyZa, MBILUICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBH JBOJIIOIMH YEJIOBEKA: ABCTPAJIONMHUTEKH, UEIOBEK yMEIIbIH,
UYenosexk npsmoxondmuii, YenoBek HeanaepranbCckuid, Yemoek pa3dyMHbld. Haxonku
MCKOTIAeMBIX OCTATKOB, BPEeMsI CYIIECTBOBAHUS, 00JIACTh PACIPOCTPAaHEHUsS], 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHSL.

UYenoseueckue packl. OCHOBHBIC OOJBINNE pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPoO-
aBcTpanmoujHas  (9KBaTOpUAlbHAas), MOHTOJOWIHAS  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH IIPEICTAaBUTEIICH YeTTOBEYECKUX PaC K YCIOBHSIM CyIIeCTBOBaHUA. EMUHCTBO
yenoBeueckux pac. Kputuka pacuzma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. 1. Onapun, C. Mumep, I'. Opu, Y. /{apsus.

Tabmuupl u cxembl: «Bo3uukHoBeHue CoHEYHON cHUCTEeMbI», «Pa3BuTHE OpraHMYecKoro
mupa», «PactutenbHas kinetka», <«OKuBoTHas kineTtka», «lIpokapuornueckass KieTkay,
«CoBpemMeHHasi CUCTeMa OpPraHHYecKoro mMupa», «CpaBHEHHE aHATOMHYECKHUX YEPT CTPOCHUS
YeNoBeKa M 4elOBEeKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKHX HAaXOJO0K
MPEKOB COBPEMEHHOIO0 4YenoBeKay», «J/[peBHeitmme moam», «/IpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKHre pachh».

O6GopynoBanue: wmymsiku — «[Ipoucxoxaenue uyenoBeka» (OIOCTBI  aBCTPATOMHUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIK M300pakeHHUs KaMEHHBIX OpYIuit
MEepPBOOBITHOTO YeNIOBEeKa (KaMHHU-YOIIEphl, pyomsia, ckpediia), TeoXpOoHOJIOTHYECKass TabuIIa,
KOJUIeKIUsA «POPMBI COXPAaHHOCTHU UCKOMAEMBIX )KUBOTHBIX U PACTEHUID.

JlaGopaTopHble H MpakTH4YecKHe padoThl:

[TpakTiaeckast padota Ne 1. «M3ydyeHne MCKOMAEMBIX OCTATKOB PACTEHHH U KHUBOTHBHIX B
KOJUTEKIIHSX).

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

Tema 3. OpranusMbl U OKpPYKaIOIIAs cpeaa.
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OKoJorus Kak Hayka. 3aJadyd W paslelibl AKOJOTMU. MeToabl 3KOJIOTHYECKUX
UCCJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHHMs ~ OpPraHU3MOB:  BOJHAs,  HA3e€MHO-BO3/yIlIHAs,  IOYBCHHAs,
BHYTPUOpPraHU3MEHHasl.

Okonoruyeckue (axropsl. Kiaccudukanus skonoruyeckux (akTopoB: aOHOTHYECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (akTophl:  CBET, TeMIeparypa, BIaKHOCTb.  DOTONEPUOAU3M.
[TpucnocoOeHns OpraHu3MoB K JEHCTBUIO aOMOTHYECKHX (haKTOPOB. bruojornueckue puTMel.

buornueckue ¢dakroppl. Buasl OMOTHYECKMX  B3aUMOJCHCTBHIN:  KOHKYpEHLH,
XHUITHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, Kooneparus, MyTyaJiu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJIeOHUYECTBO). AMEHCAINU3M, HEHTpanu3M. 3HaueHHe OUMOTHYECKHUX
B3aMMOJICHCTBUI JJIs CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTMYECKHE XapaKTEepUCTUKH Iomysauud. OCHOBHBIE IIOKA3aTead IOIYJISALUU:
YUCJIEHHOCTh, IJIOTHOCTb, POXJIa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpamus. JuHammka
YUCJICHHOCTH HOIYJISALUU U €€ PEeTyJIsALMsL.

JleMoHCTpanum:

[Toptpertsl: A. I'ymbonbar, K. @. Pynse, O. I'ekkens.

Tabmuubt u cxemsl: kapta «[Ipupogasie 30Hb1 3emun», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«®Doronepuogusm», «llomynauun», «3aKOHOMEPHOCTH pOCTa UHUCIEHHOCTH IOMYJISILIUU
uHOy30pun-Tyhenpkm», «llumespie menm.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHuas padota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 Pa3HBIX MECT
oOUTaHU.

JlaboparopHnas pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «I1oacuér mIoTHOCTH MOMYJISILMNA Pa3HBIX BUAOB PACTEHUN.

Tema 4. Coo01mecTBa U IK0JIOTHYeCKHEe CHCTEMbI.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl  OuolleHO3a:  BMJOBas,
POCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

OKkonoruyeckue cuctembl (d9kocuctemsl). [loHsTHE 00 SKOCHCTEME M OHOTrEOIEHO3€.
OYHKIMOHAIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: TPOAYLEHTbl, KOHCYMEHTBHI, pEIYyLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEpruuM B 3Kocucreme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE ITOKa3aTeldM 3KOCUCTEMBI: Ouomacca,
OPOAYKIUSA. DKOJIOTMYECKHE NHPaMHIbl: MPOAYKIUH, YHUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYUBOCTb, CAMOPETYJIALHUsl, pa3Butue. CyKieccus.

[TpuponHble 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. OJKOCHCTEMA XBOWHOTO WIN
IIMPOKOJINCTBEHHOTO JIEca.

AHTpONOreHHbIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOoskocucTeMmbl. buonornueckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM B YPOOIKOCHCTEM.

buopaznoobpasue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uoctepe. ['panuiibl, coctas u cTpykTypa Ouochepsl. XKusoe
BemiectBO M ero (QyHKkuuu. OcobeHHOCTH Ouocdepbl Kak II00aJbHON SKOCHUCTEMBI.
JluHamMuyeckoe paBHOBecHe U oOpaTHas cBs3b B OHochepe.

KpyroBopotsl BemiecTB U OHOr€OXMMHYECKHE ILMKIBI AJIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH OuOCchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTEHHBIE U3MEHEHUs B Ouochepe. [modanbHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocyuiecTBoBaHM€e NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 61MopazHo00pa3usi Kak OCHOBA
ycroitunBoctu O6ruocdepsl. OCHOBA PAllMOHATIBLHOIO YIPABICHUS MPUPOJHBIMHU peCypcaMH U UX
UCIOJIb30BaHue. JlocTukeHus: OMONIOrUM U OXpaHa MPUPO/IBI.
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JdemoHcTpanmuu:

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

TabGmuupl u cxemsl: «Ilumesbie nenu», «buoneHo3: coctaB u CTpykTypa», «IIpupogHsie
coobmiectBay, «llemn mnuraHusy, «OKoMOrMUecKas mnupamuga», «buocdepa u yemoBex»,
«OKOocUCTEMA IUPOKOJUCTBEHHOTO JIeca», « DKOCUCTEMA XBOMHOTO jiecay, «bruoleHo3 BooéMay,
«ArpoueHo3», «lIpuMepHble aHTPOIIOT€HHBbIE BO3JCHCTBUS Ha NpuUpoay», «Baxneilmue
UCTOYHUKH 3arps3HEHUs BO3JyXa U I'PYHTOBBIX BoI», «llouBa — BaxkHeWIIass COCTaBIAOLIAS
ouocheprr», «Dakropsl ngerpagamuu  nouB», «llapHukoBeiii  3ddexT», «DakTOpHI
PalMOaKTUBHOTO 3arpsi3sHeHus 6uocdeprl», «O01as cTpykrypa ouocheps», «Pacrnpoctpanenue
XKHU3HH B Onocdepey, «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoga B OGuochepey,
«KpyroBopot a3ora B npupojie».

Ob6opynoBanue: MOAETb-aNIINKanus « TunmmyHbIe OMOIIEHO3bI», repbapuii «PacTuTenbHbIe
cooOuiecTBay, Kosulekuuu «buoneHos», «BpeauTenn BaKHEMIIMX CEJIbCKOXO3HCTBEHHBIX
KyJIbTyp», TepOapuu ¥ KOJJIEKIMM pACTeHUHl W >KUBOTHBIX, NPHUHAUICKAIIME K pa3HbIM
9KOJIOTUYECKUM IpymnaM oaHoro Buaa, Kpacnas kuura Poccuiickoit @enepanun, n3o0paxeHus
OXpPaHsEMBIX BUJIOB PACTEHUI 1 )KUBOTHBIX.
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I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

Cormacho ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHMSA K pe3yjibTaTaM OCBOCHUS
00YyYaloUIMMHUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUIYHOCTHBIM, METAPEIMETHBIM H
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B CTPYKTYpPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPECAMCTA «buonorusay BbIJICJICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HaHHE OOYYaroIIMMHCS  POCCHMCKOW  IpaKAaHCKOU
UJECHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIIPEAEIIEHUIO,
HaJIM4YUe MOTHBAIMM K OOy4YeHUIO OWOJIOTHH, LEJCHANpaBICHHOE pa3BUTHE BHYTPEHHHUX
yOEKAEHUI JIMYHOCTU HAa OCHOBE KJIIOYEBBIX LIEHHOCTEH M MUCTOPUUECKUX TPAJAULUNA pa3BUTHS
OHMOJOTUYECKOro 3HAaHUS, TOTOBHOCTh U CLIOCOOHOCTh 00y4aloIInXCsl PyKOBOACTBOBATHCS B CBOEH
ACATCIIBHOCTH LCHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, IPUCYIIUMH CHUCTCME 6I/IOJIOFI/I‘-ICCKOFO
o0pa3oBaHus, HAIUYHE YKOJIOTUYECKOTO MPAaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh IEJIU U CTPOUTH
JKU3HCHHBIC I1JIaHBI.

JInaHOCTHBIE pe3yNbTaThl OCBOCHHS Npenmera «bHojorus» HOCTHraroTCs B €IUHCTBE
yq€6HOI\/JI U BOCIIMTATCILHOU ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCI/IﬁCKHMH
COLIMOKYJIBTYPHBIMU, UCTOPHUECKUMU U JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IPUHATHIMHU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu IOBEAECHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIIO3HaHUS,
CaMOBOCITUTaHUSI U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3MUIMH JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUA K 3aKOHY M IIPaBOIOPSAIKY, YEIOBEKY TpPyZa U CTaplieMy IIOKOJIEHUIO, B3aHUMHOIO
YBOXEHUS, OEpPEeKHOr0  OTHOIIEHUS K  KyJIbTypHOMY  HACIEOUI0O U  TPaJULUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JInaHOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOro mpeamera «bruomorus» MoMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH O0YyYarOIUXCsl PyKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPCHHEU
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAIluii, MO3UTHUBHBIX BHYTPEHHHUX
yOeXJIEHU, COOTBETCTBYIOIIMX TPAJWIHUOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
pacuIiMpeHre KU3HEHHOTO OIbITa U OMNbITa AESITENFHOCTH B IMPOIIECCE PeaTu3alid OCHOBHBIX
HaHpaBJ'IGHI/II\/'I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpakIaHCcKOro BOCIMTAHMSA:

Cc(OPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX IIpaB U O6$ISaHHOCT€I\/’I, YBaXXCHUEC 3aKOHa H
MIPABOIOPAIKA;

TOTOBHOCTHL K COBMECTHOU TBOpquKOﬁ ACATCIIBHOCTH IIPpXU CO3JaHUU y‘IG6HBIX ITPOCKTOB,
pelIeHnr yu4eOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh  OTPEENSTh COOCTBEHHYIO TIO3UIIMI0O TIO OTHOIIEHHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUEC YUYUTBIBATH B CBOUX )IefICTBPISIX HGO6XOJII/IMOCTI) KOHCTPYKTHUBHOI'O
B3aMMOJICHCTBUS JIOJIEH ¢ pa3HBIMU yOEKICHUSAMHU, KYyJIbTYPHBIMHU IEHHOCTSMH U COLUATHHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHHUYECTBY B TIPOIECCE COBMECTHOTO BBHITIONHEHUS YYEOHBIX,
MMO3HABATCIBbHBIX W HCCICAOBATCIBCKUX 3aada4d, YBaXUTCJIBHOTO OTHOIICHUA K MHCECHHUIO
OTIOHEHTOB MPH 00CYX JACHUU CIIOPHBIX BOMPOCOB OMOIOTUYECKOTO CONCPIKAHNUS,

TOTOBHOCTh K TYMaHHUTAapHOU W BOJIOHTEPCKOU J1€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTh POCCUNUCKON IPAKIAHCKON UICHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMYy HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PomuMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHUE K IPUPOTHOMY HACJICIUIO U MAMSITHUKAM IPUPObI, TOCTHKEHHUSIM
Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PAa3BUTHE OUOJIOTHUH,
MOHMMAHUS 3HAuYeHUsi OWOJOTMM B IO3HAHWU 3aKOHOB MPHUPOJABI, B JKU3HM 4YEJIOBEKA 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, STUYECKOTO MOBEICHUS;

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 POJMUTEIISAM, CO3JaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO
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
IMOLMOHAJIBLHOTO 0JIArOnoJy4us:

MOHMMAaHUE U peajn3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0ICHNE TUTUEHUYECKUX MPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIbIXA,
perynspHas (Qu3nyeckas aKTHBHOCTb), OEpEeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 370POBBIO;

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

OCO3HaHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOJIICHUS aTKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

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

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON M COLIMANIbHON HAIPaBI€HHOCTH,
CIOCOOHOCTH UHUIIMUPOBATh, INIAHUPOBATH U CAMOCTOSATENBHO BHITIOJHSTH TAKYIO I€SITEIIbHOCTB;

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

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHUIO MU CaMOOOpPA30BaHUIO HA MPOTSIKEHUU BCEi
KU3HU,

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 BO3MOKHBIX MOCIEACTBUN JJIsl OKPYKAIOILEH CpPeibl;

OCO3HaHUe I1100aJbHOr0 XapakTepa dKOJOTHYECKUX MPOo0JIeM U IMyTel UX peleHus;

CIIOCOOHOCTH UCMOIB30BaTh MPUOOpPETaeMble TPU W3YYCHHH OMOJIOTUU 3HAHUS U YMEHUS
MpU pEIIeHUH TPOOJIeM, CBSI3aHHBIX C PaAlMOHATBHBIM IMPUPOJIONOIE30BaHUEM (COOIOICHNE
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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 TPOTHO3MPOBATH HEOJIArONPHUSITHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJIMYUE Pa3BUTOIO HKOJOTHYECKOTO MBIIUIEHUS, 3KOJOTUYECKOH KyJIbTYpbI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYyKOBOJICTBOBATbCSI HMHU B
[IO3HABATEJIbHONW, KOMMYHMKATHBHOM M COLMAJIBHOM IIPAKTHKE, TFOTOBHOCTH K YYacTUIO B
IIPAKTUYECKON AEATEIbHOCTU YKOJIOTHYECKOM HAIIPABJIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKM M OOILECTBEHHOW IIPaKTUKH, OCHOBAaHHOIO Ha JMAJIOTe KYJbTYD,
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
3aKOHOMEPHOCTEN M pellieHUH IPoOIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUHU ISl COBPEMEHHOW IMBHIIM3AIMU: 00ECIICUCHUS
HOBOI'O YPOBHS Pa3BUTHUsI MEIMILIMHBI, CO3JaHHE NEPCHEKTHBHBIX OMOTEXHOJIOIUM, CIIOCOOHBIX
pelarh pecypcHble MpobaeMbl pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MTyTeH BBIXOAA U3 II100AJIbHBIX
9KOJIOTHYECKUX MPpo0seM U obecrieueHus nepexoa K yCTONUMBOMY Pa3BUTHIO, PALlUOHATIBHOMY
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 HCMOJIb30BaTh IMOJyyaeMble 3HAHUS Ui aHalIW3a M OObBACHEHHs SBJICHUMN
OKpYXaloIIero MUpa M MPOUCXOJAIMIMX B HEM H3MEHEHUM, yMEHHue JesaTh O0OCHOBaHHbBIE
3aKJIFOYEHHUsT Ha OCHOBE HAy4HbIX (DaKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 TOJTy4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHE IICHHOCTH HAy4YHOH NEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATh NMPOEKTHYIO U
HCCJIEIOBATEIBCKYIO ACSITEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJyYE€HUIO HOBBIX 3HAaHUN 10 OHOJOTMU B COOTBETCTBUM 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,
MHUPOBO33PEHYECKUE 3HAHUS W YHUBEpCadbHbIC ydeOHBIC JCWCTBHUS B IO3HABATEIHHOW U
COLMAIbHOM MPAKTHKE.

MertanpeamMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHEro oO0IIero oOpa3oBaHUS
JIOJDKHBI OTPaXKATh:

OBgi1ajieHHe YHHUBEPCAJIBHBIMU Y4€OHBIMHU MO3HABATEILHBIMH 1eHCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IeHCTBHUS:

CaMOCTOSITENILHO (POPMYJIMpPOBaTh M aKTyalIM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIb30BAaTh MPY OCBOCHUH 3HAHUN TPUEMBI JIOTMYECKOTO MBIIIUICHUS (aHATN3a, CHHTE3a,
CpaBHEHHUS, KiIacCH(pUKAIKMKM, OOOOIIECHHUS), PACKPHIBATh CMBICT OHOJOTHUECKUX ITOHATHN
(BBIICNATH WX XapaKTePHbIC MPU3HAKH, YCTAHABINBATH CBSI3U C APYTUMHU OHATUSIMH);

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;

CTPOUTH JIOTHUECKUE PACCYKICHUS (MHIYKTUBHBIC, JICTyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSAX, (POPMYJIHUPOBATH BBHIBOABI U
3aKIIOYCHUS;

MPUMEHSTh CXEMHO-MOJICIBHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBCHHBIX CBS3CH U
OTHOILIECHWIA B HM3y4YaeMbIX OHOJIOTMYECKHX OOBEKTAX, a TAKXKE MPOTUBOPEYHMU Pa3HOrO POja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

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

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh, OICHUBATh COOTBETCTBUE PE3YJITATOB IIEIISIM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

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

pa3BUBATh KPEaTUBHOE MBIIILJIEHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE eHCTBHA:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENFCKON U MPOEKTHOW AEsITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CIOCOOHOCTRI0O M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TTOMCKY METOJIOB
pelIeHus MPAKTHYECKUX 3aa4, MPUMEHEHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

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 MBIIIJIEHHS, BIaJAeTh HAYYHON TEPMHUHOIOTHEH, KIIOYEBBIMU
MOHSITHSIMA W METOJIaMU;

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

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyallM3UpOBaTh 3aJady, BBIABUTATh
TUIIOTE3y €€ pelIeHus, HaXOIUTh apTYMEHTHI JUTSI JOKa3aTeIbCTBA CBOMX YTBEP KJICHUH, 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 OIEHKY HOBBIM CUTYAIIUsM, OIICHUBATh TPHOOPETEHHBIN OITBIT;

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

yMETh TIEPEHOCHTHh 3HAHHWS B  T[O3HABATENbHYI0O M  MPAKTUYECKYH) o01acTu
KU3HEICATCIIEHOCTH;



YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00acTel;

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 JMTEpaType, OMOIOTHYECKUX CIOBapSX M CIPABOYHHKAX, KOMITbIOTEPHBIX
0a3ax [naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3lIUYHBIX BHJIOB U (opM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(GopMyIMpOBaTh 3ampOChl M NPUMEHATh Pa3IMYHble METOABI IPU IOUCKE M OTOOpe
Ounonoruveckoi nHGOpMaIuu, HeOOXO0IMMOM JIJIS BHITTOJIHEHUS yUCOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOI'O CIOJIb30BaHUS Pa3INYHbIX [IOUCKOBBIX CUCTEM;

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

UCIOJIb30BaTh HAy4yHBIH S3bIK B KauecTBE CpeACTBa INpH paboTe ¢ OHOIOrMYEecKOH
uH(popMaLuel: MPUMEHITh XUMUYECKUE, (PU3NYECKUE U MaTEMaTU4YEeCKHE 3HAKU U CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

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

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 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 BBIIIOJHEHUs MpeaiaraeMoil 3ajauyd, Y4MTbIBaTb MHTEPEChl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHBbIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(PIUKTHBIX CUTYalUN, YMETh CMATYaTh KOH(IUKTHL U
BECTH IEPETOBOPHI;

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

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOI0 TOYKY 3PEHMS C HCIIOJIB30BAHHUEM SI3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAsI IeSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYLIECTBA KOMaHAHON W MHAUBUAYaJIbHOW pabOThI IpU
peleHn OMONIOTnYecKol npobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOAEMCTBUSI IPU pELIEHUH YyUeOHOW 3aauH;

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

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAWHUPOBATH
JIEMCTBHSI 110 €€ JOCTHKEHHIO: COCTABIIATH IUIaH JEHCTBUM, PACTIPEAEIATH POJIM C YYETOM MHEHHM
YYaCTHHUKOB, 00CYKJIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

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

npejyiaraTb HOBbIE MPOEKTHI, OLICHUBATh WAEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

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

OsgiaieHHe YHUBEPCAJbHBIMHU PEryaIITHBHBIMH 1€ CTBUSIMU:



1) camoopranu3amnusi:

UCIIOJIb30BaTh OWOJOTMUYECKUE 3HAHUS [UIS BBISABICHHS NTPOOJEM W HUX PCHICHHUS 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 OLICHKY HOBBIM CHTYaIlHsIM;

pacuIMpsATh paMKH Y4eOHOTO IIPEMETa Ha OCHOBE JIMYHBIX MPEAIOUTCHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OILICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (HOPMUPOBAHHIO M TPOSIBIICHUIO IMPOKOH APYIUIIMH B PA3HBIX 00JaCTAX
3HaHWi{, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJILTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYAllMsIM, BHOCHUTh KOPPEKTHUBBI B JICATEILHOCTH, OIICHUBAThH
COOTBETCTBHUE PE3YJIBTATOB IIEIISIM;

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 OLICHUBATh PUCKH U CBOEBPEMEHHO MIPUHUMATH PEHICHHS [0 UX CHIKECHUIO;

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

3) npuHsATHE CedsI M APYTrUX:

NPUHUMATD ceOsl, TOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUAMATh MOTHUBBI M aPI'YMEHTBI IPYTUX [P aHAIN3€ PE3YJIbTaTOB JCATCIbHOCTH,

NPU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OMIMOKHY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UITUH JPYTOTO YeIOBEKa.

MNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbie pe3ynbTaThl ocBoeHus: nporpamMmmbl COO mno 6uonoruu Ha 6a30BOM ypOBHE
BKIIIOUAIOT crienupuyeckue 1 yueOHoro npeamera «buonorusy HaydHble 3HAHUS, YMEHHUS U
CrocoObl JEMCTBUII 1O OCBOECHMIO, HMHTEpPHpPETAMUd U MpeoOpa3OBaHUI0 3HAHWM, BHJbI
JESTENILHOCTH MO TIONYYEHUI0 HOBOTO 3HAHMS U MPUMEHEHHIO 3HAHUU B PAa3IMYHBIX YYEOHBIX
CUTYaIIUAX, & TAKXKE B PEATbHBIX )KU3HEHHBIX CHTYAIIHIX, CBI3aHHBIX C OMosorueii. B mporpamme
peIMEeTHbIC Pe3yIbTaThl MPECTABICHHI 0 TOAaM 00yUYEeHHUS.

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

c(OPMHUPOBAHHOCTh 3HAHUI O MECT€ W POJM OWOJIOTHHM B CHUCTEME HAYYHOTO 3HAHHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUpa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIJIE POCCHUCKHUX W 3apYOS)KHBIX YUEHBIX-OMOJIOTOB B pa3BHTHE
Ounonoruu, PyHKIIMOHAIBHON TPaMOTHOCTH YeIIOBEKA 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),
HACJIEJICTBEHHOCTh, N3MEHYMBOCTb, POCT M PA3BHUTHUE;



yMEHHE H3jaraTb OMOJOTHYECKHe TEeOpHH (KJIETOYHas, XpPOMOCOMHas, MyTallMOHHas,
[EHTpaJibHas JI0TMa MOJEKyJsipHOW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BapuioBa) u ydenus (0 LeHTpax MHOT00Opasus U MPOUCXOXKACHUS KYJIbTYpHBIX pactenuit H. 1.
BaswiioBa), onpenenars rpaHulibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

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

YMEHHME BBIIEISATH 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, Mel03a, OILIOI0TBOPEHHS, PA3MHOXKECHUSI, UHIUBUAYAIbHOTO Pa3BUTUS
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 CBOErO 3JI0POBbS U 370POBbS OKPYXKAIOIIUX JIOJEH, COONIONEHUS HOPM
rPaMOTHOI'O TOBEACHMSI B OKpYy)Kalolled MNPUPOAHON cpele, NOHMMaHHE HeoOXOIUMOCTU
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 000PYIOBAHHEM;

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
UCCIIEIOBaHUN B OMOJIOTHMH, MEAULIMHE, OMOTEXHOJIOTHH;

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 n0IKHbBI
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 IPaMOTHOCTH YeJIOBEKa JJIsl PEeILEeHUs )KU3HEHHbIX 3a/1a4;

YMEHHE PaCKPBIBATh CO/ICpKaHUE OMOTOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, TTOMYJISIIHS,
reHo(OH/, OSBOJIOLMS, JBIXKYIIME CHUJIbl ((DaKTOpbI) DBOJIOIUH, MPHUCTOCOOJICHHOCTh
OpPraHu3MOB, BHUJ000pa30BaHME, JSKOJIOTMYECKHE (DAKTOPBI, HSKOCUCTEMA, MPOIYLEHTHI,
KOHCYMEHTBI, PEYIICHTHI, IIENU MUTaHUs, YKOJIOTHIEeCKas MupaMuia, OnoreomneHos, ouocdepa;

yMEHUE Wu3naratb Ouonorndyeckue Teopuu (dBomonvoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAsi TEOPHs SBOJIOINN ), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiieBoro cxoactea K. M.
bapa, uepenoBanus Ii1aBHBIX HampaBieHMM M nyTeil sBomouuu A. H. CeBeproa, ydyeHus o
ouochepe B. 1. BepHaackoro), onpeaensaTh rpaHUIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJOIMU: HAOJIOJCHHE M OIUCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SBJICHUN, OpraHU3alusi U TMPOBEACHHE OHOJIOIMYECKOTO
DKCIIEPUMEHTA, BBIIBW)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIELYyEMbIMU



BEJIMYMHAMHU, OOBSICHEHHE NOJYUYEHHBIX PpEe3ylbTaTOB, HCIOJH30BAHHBIX HAYUHBIX MOHSITHI,
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  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BUI000pa30BaHus, MPUCIIOCOOIECHHOCTH OPTaHU3MOB, JCHCTBHS 3KOJIOTMYECKHX (PaKTOPOB Ha
OpraHU3MBI, IIEPEHOCA BEUIECTB U MOTOKA SHEPTUU B IKOCHCTEMAX, aHTPOIIOTCHHBIX U3MEHEHUH B
HKOCUCTEMAx CBOEM MECTHOCTH, KPYroBOpPOTa BEUIECTB M OHOI€OXMMHYECKMX LUKIOB B
ouocdepe;

YMEHHE MPUMEHATHh MOJTY4YEeHHBIC 3HAHUS Ui OOBSCHEHUS OMOJOTMYECKHX IMPOIECCOB U
SIBIICHUH, /1151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C IENIbIO O0ecTieueHust
0€30MaCHOCTH CBOEr0 3J0pOBbS M 370pPOBbSl OKPY)KAIOIIMX JIIOJEH, COOJIIOIEHUS HOpPM
rPaMOTHOTO TMOBEACHUSI B OKpYyXKarolled MNPUPOAHON cpele, MOHMMaHHE HeOoOXOIUMOCTU
MCIIOJIb30BaHUs JOCTUKEHUM COBPEMEHHOM ouonoruu Ui paloHaIbHOIO
MPUPOIONOIB30BAHUS;

YMEHHE pellaTh 3JEMEHTApHble OMOJOTMYECKHE 3aJaud, COCTaBIATh CXEMbI IEpeHoca
BEIIECTB U HHEPTUH B IKOCUCTEMAaX (1IeTH MUTaHU);

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

YMEHHE KPUTHUYECKH OLICHMBAThb U HHTEPIPETUPOBATH HH(OpPMAIMIO OMOJIOIMYECKOTo
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.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KOJ’II/I‘[GCTBO qgacoB
Ne HaumeHoBaHMe pa3ieiioB U K I DJIeKTpOHHbIe (LM (ppoBbIE)
n/n TeM MPOrpaMMBbl Bcero OHTPO.ILHBIC PaKTHiecKkue o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThbI
bubmuoreka [JOK
https://m.edsoo0.ru/7f41c292
1 Bbuosnorus xak Hayka 2 0 0.5
https://www.yaklass.ru/p/biologia#program-
10-klass
bubmuoreka [JOK
JKuBbIe cCUCTEMBI U UX https://m.edso0.ru/7f41c292
2 2 0 0 : : .
OpTraHU3aIHs https://www.yaklass.ru/p/biologia#program-
10-klass
bu6mmoreka [JOK
XUMHAYECKUN COCTaB U https://m.edsoo.ru/7f41c292
3 10 0 1 : ; )
CTPOEHHUE KJIETKU https://www.yaklass.ru/p/biologia#program-
10-klass
bu6mmoreka [IOK
4 KusHenesITenpHOCTD KIETKU 5 0 0 https://m.eds00.1u/741c292
4 https://www.yaklass.ru/p/biologia#tprogram-
10-klass
PasMHOKEHIC I bubnmoreka [JOK
5 HBILIVATEHOE DASBIITHE 4 0 1 https://m.edsoo.ru/7f41c292
MABUATTY p https://www.yaklass.ru/p/biologia#program-
OpI‘aHI/I3MOB
10-klass
bu6mmorexa [IOK
HacnencrBeHHOCTE U https://m.edsoo0.ru/7f41¢c292
6 7 1 2 : - .
U3MEHYMBOCTh OPTaHU3MOB https://www.yaklass.ru/p/biologia#program-
10-klass
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CGJ’ICKHI/IH OpPraHnu3MoB.

bubmuoreka [JOK
https://m.edso0.ru/7f41c292

OCHOBBI OMOTEXHOIOTUU 2 1 https://www.yaklass.ru/p/biologia#program-
10-klass
bu6mmoreka [JOK
PesepBHoe BpeMs 9 0 https://m.edsoo.ru/7f41c29_2 _
https://www.yaklass.ru/p/biologia#program-
10-klass
OBIIEE KOJIMYECTBO YACOB I10 34 55

ITPOTPAMME
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11 KJIACC

KoaunuyecTBO 4acoB

Ne HaumenoBaHue pa3jiesioB U JuaexkTpoHHbIe (HU(POBHIE)
n/n TEM MMPOTrpaMMbI Bcero KOHTPOJH)HLIe HpaKT“quKne 05pa30BaTeJ’IBHLIe peCypcChbl
padoThI padoThI
bu6mmoreka [JOK
1 S BOTIOLIOMHAS GHONOMIs 9 1 https://m.edsoo.ru/7f41cc74
1 https://www.yaklass.ru/p/biologia#program-
11-klass
bubmuoreka [JOK
BO3HUKHOBEHHE ¥ Pa3BUTHE https://m.edsoo.ru/7f41cc74
2 9 1 1 : - .
JKU3HU Ha 3emiie https://www.yaklass.ru/p/biologia#program-
11-klass
bubmuoreka [JOK
Opranu3Mbl 1 OKpYIKaromias https://m.edsoo.ru/7f41cc74
3 5 1 : - .
cpena https://www.yaklass.ru/p/biologia#program-
11-klass
bu6mmorexa [IOK
Coo0mecTBa u https://m.edsoo.ru/7f41cc74
4 9 1 1 : - .
DKOJIOTHYECKUE CHCTEMBI https://www.yaklass.ru/p/biologia#program-
11-klass
bu6mmoreka [JOK
5 PesenBHOE BOEMS 5 https://m.edsoo.ru/7f4lcc74
P p https://www.yaklass.ru/p/biologia#program-
11-klass
OBIIEE KOJIMYECTBO YACOB I10 34 5 4
ITPOTPAMME
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
* buosnorus, 11 knacc/ [laceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /Ilox pex.
[Taceunuka B.B., Axuuonepnoe oduiectBo «M3narensctBo «lIpocBenienne

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA
Meroandeckoe nmocodue k yueonuky A.A. Kamenckoro, E.A. K Kpukcynosa, B.B. 10-11
KJ1acc

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
https://www.yaklass.ru/p/biologia

https://nsportal.ru/shkola/biologiya/library/2023/04/09/metodicheskie-rekomendatsii-dlya-
uchiteley-po-shkolnomu-kursu
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