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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMmbl MO OHOJIOTHMH TEOPETHYECKYIO0 OCHOBY JUJIS
OTIPEJICNICHHs] TOJAXO0J0B K (OPMUPOBAHUIO COJAEpPNKAHUS Y4eOHOro MpeameTa
«buonorus» cocraBwim: KoHuentyainbHble nonoxenus PIOC COO o
B3aMMOOOYCIIOBICHHOCTH IIEJIeH, CONIepKaHus, pe3yiabTaToB OOy4YeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX IENISIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obuiero oOpaszoBanusi B Poccuiickoii ®enepanuu, a Takxke MOJOKEHUS O
cneruduke Onosoruu, €€ 3HAYCHUH B MTO3HAHUH KUBOUW MPUPOJIBI U 00ECIICYCHUN
CYLIECTBOBAHMS 4Yel0BeUeCKOro oOuiecTBa. COracHO Ha3BAHHBIM IOJIOKEHUSIM,
OIpeieTICHbl OCHOBHBIE (DYHKIIMU MIPOTPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruu Ja€T TpeACTaBlICHHE O ILeisaX, 00 oOuei
CTpaTerud OOYy4YeHHs, BOCIHMTAHUS W Pa3BUTHS OOYYAIOIIUXCS CpEeACTBAMU
yaeOHoro mpeamera «buomorus», ompenenseT o00s3aTeNnbHOE MPEIMETHOE
COJEpKaHUE, €ro CTPYKTypy, paclpeleieHue 1o pa3felaM U TeMa,
PEKOMEHIYEMYIO MOCIEA0BATENbHOCTh U3YUYEHHs] yUeOHOro Marepuaia ¢ yuyéToM
MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3€H, JIOTMUKK 00pa30BaTeIbHOTO
MpoI1iecca, BO3PACTHBIX 0COOCHHOCTEH 00yYaroImmnXCsl.

B mporpamMe 1o OuoOIOTMHM TakXKe YUYUTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpEeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (GOPMHPOBAHUU OCHOBHBIX BHJOB  Yy4eOHO-TIO3HABATEIHLHOMN
NeATeNIbHOCTH/YUeOHbIX JEeUCTBUN O0ydYarolmuXcs MO OCBOEHUIO COJIepKaHUS
OMOJOTUYECKOTO 00pa30BAHMUS.

B nporpamme no Ouonoruu (10—11 kmaccel, 0a30BbIil ypOBEHB) peaii30BaH
IOPUHLIMAII TPEEMCTBEHHOCTH B H3Yy4YeHMH Ouosnoruu, Ojarojaps uyemMy B Hel
MPOCMATPUBAETCS HANpPABJICHHOCTh Ha pPa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHS,  IEHHOCTHBIX
OpPUEHTALNN JIMYHOCTH, SKOJIOTHUECKOTO MBIIINICHUS, IPEACTABICHUI O 310pOBOM
oOpa3e W3HM M OEpEeKHbIM OTHOUIEHHWEM K OKpYXaloled MPUPOIHOU cpene.
[ToaTomy Hapsay ¢ M3ydeHHEM OOIIEOMOJIOTUYECKUX TEOPHi, a TakkKe 3HaHUU O
CTPOEHUU KUBBIX CHCTEM Pa3HOI'0 PAaHra M CYHIHOCTU OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTpaMMe MO OUOJIOTHH YJIEIEHO BHHUMAaHHE HCIIOH30BAHHIO
MOJTyYEHHBIX 3HAHWI B MOBCEAHEBHOW JKU3HM ISl PEIICHUS MPUKIAIHBIX 3a/1a4, B
TOM 4YHCJe: NPO(QUIAKTUKMA HACIEACTBEHHBIX 3a00JIEBAHMI 4YENOBEKa, MEIHMKO-
TeHETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKHU
1eJIeCO00pa3HOro MOBEAEHUS B OKpYyXKalollled NPUPOJHOW cpele, aHaiusa
BIIMSTHUST XO3SUCTBEHHOW ACSTETFHOCTH YEJIOBEKAa HAa COCTOSHUE MPUPOIHBIX U
MCKYCCTBEHHBIX KOCHUCTEM. Y CHJICHUE BHUMAHUS K MPUKIAJHON HANPaBIEHHOCTH
yueOHOrOo mpenmMera «buosmorusy MpoIUKTOBAaHO HEOOXOIUMOCTHIO 00eCIIeUeHUs



YCIIOBUH JIJIsl pEIICHUsI OJJHOM M3 aKTyaJbHBIX 3a7ad IKOJIHLHOTO OHOJIOTHYECKOTr0o
oOpa3oBaHus, KOTOpas mpeanonaraet (HOPMUPOBAHHE Yy  OOYyYaAIOIIUXCS
CIIOCOOHOCTH aJIallTUPOBAThCA K HM3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHE cpemHero o0miero oOpa3oBaHHUS 3aHMMAeT Ba)XXHOE
mecto. OHa obecreunBaeT (GopMUpOBaHUE y OOYYArOMIMXCS TPEICTABICHUNA O
HAay4YHOM KapTUHE MHpA, paclIUpseT U 00OOUIaeT 3HAHUSA O KUBOM NpHUpOJE, €€
OTJIMYUTENbHBIX TNPU3HAKAX — YPOBHEBOW OpraHU3alldd U 3BOJIOLUH, CO3AaET
yCIIOBUSL  JJIs: TIO3HaHWsSI  3aKOHOB  JKMBOM  Npupoabl, (OpMUPOBAHUS
(GyHKIMOHATBHOM TI'PaMOTHOCTH, HAaBBIKOB 3J0pOBOr0 U Oe3omacHoro obOpasa
KHU3HHU, SKOJOTHYECKOTO MBIIIICHHUS, [IEHHOCTHOTO OTHOIIEHUS K KUBOU MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKe JUIsl peLIeHHs] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  337a4  CpeaHero  oOmero  0o0pa3oBaHMs,  COLMATIU3ALUU
oOyuaromuxcs. M3ydyenue 6uosorun oOecreyuBaeT yciaoBus As (OpMUPOBAHUS
WHTEJUICKTYaIbHBIX, KOMMYHHKAIIMOHHBIX ¥  HWH(GOPMAIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJbTYphl, CIOCOOCTBYET HMHTErpaluy OWOJIOTMYECKUX 3HAHUM C
MPEICTABICHUSMH U3 JIPYTUX YUYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHUH y4eOHOro IpeamMera
«buosorusi» COCTaBUIM OCHOBY JMJid ONpENeNeHUs IMOAXOAO0B K OTOOpy H
CTPYKTYpUPOBAaHUIO €r0 COJAEpKAaHMS, IMPEICTAaBICHHOIO B MPOrpaMMe IO
OHOJIOTUH.

Ot60p comepxanus yueOHoro mpenmera «buomorusi» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULUNA KYJIbTYpOCOOOPA3HOTO TMOJX0JId, B COOTBETCTBUH C
KOTOPBIM OOYyYaIOIIUeCs] TOJKHBI OCBOUTH 3HAHHUA M yMEHHs, 3HAYUMbIC TS
dopMupoBaHus o0OmIeH KyJIbTYphl, ONPEICNAIONINE aJeKBaTHOE IOBEICHHUE
YeJIOBEKa B OKPYJKArOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TPAKTUYECKON AesitenbHOCTU. Oco00€ MECTO B 3TOW CHCTEME 3HAHUU
3aHUMAIOT JIEMEHTHI COJICP KaHUS, KOTOPHIE CITy»aT OCHOBOU it POpMHUpPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTMHE MuUpa H
[EHHOCTHBIX  OPWEHTAIMSIX  JUYHOCTH, CIIOCOOCTBYIOIIMX  TI'yMaHH3allUd
OMOJIOrMYEeCKOro 00pa30BaHMUs.

CTpyKTypHpoBaHHE cOAEpX)aHUs Y4yeOHOro Marepuaja B IMPOrpaMMe [0
OMOJIOTUM OCYIIECTBICEHO C YYETOM NPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOW MPHUPOJIBI, 0 €€ YPOBHEBOW OpraHu3allud M
IBOJIIOLIMU. B COOTBETCTBHHM € 3TUM B CTPYKType yueOHoro npeamera «buonorusn»
BbIJIEJICHBI CIIEAYIOIINE COJepKaTeIbHble TUHUM: «bronorus kak Hayka. Metoabl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouonorumdeckas cuctemay, «OpraHu3Mm Kak



ouosiornueckasi cucremay, «Cucrema ¥ MHOrooOpasue OpPraHUYECKOro MHUpPay,
«OBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTH.

[lens usyuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOyYalOIUMHUCSA 3HAHUSMH O  CTPYKTYPHO-(PYHKIIMOHAJILHOU
OpraHu3allid >KUBBIX CHCTEM pa3HOTO paHra MW MNPUOOpPETEHHUE YMEHUU
WCIIOJI30BaTh ATU 3HAHWS IS TPAMOTHBIX JICHUCTBUH B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUSI PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTmxeHue 1enum ulydeHus ydeOHoro npenmera «buosorus» Ha 6a3zoBom
YpOBHE 00eCTieunBaeTCs PEIICHUEM CIISAYIONINUX 3a]1a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbl 3HAHUM O OHMOJOTHYECKUX TEOPHSX,
YYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, CIy>KallluX OCHOBOU
Uist OPMUPOBAHUST TIPEACTABICHUA O E€CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO MO3HAHMS, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KHBBIX
CHUCTEM Pa3HOr0 YPOBHSI OPraHMU3allMH, BBIJAIOUINXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYYaIOIMMXCS IMO3HABATEIBHBIX, WHTCIUICKTyIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEW B MPOIECCe aHalIM3a JAaHHBIX O MyTSIX Pa3BUTHS B
OMOJIOTMM HAy4HBIX B3IVISIIOB, MJACH W TOAXOJOB K HM3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOro ypOBHS OpraHU3allly;

CTAQHOBJIEHHE Yy OOydJaromuxcsi oOImedl KyJabTyphl, (QYHKIIMOHAIBbHOU
rPaMOTHOCTH, PA3BUTHE YMEHHUUN OOBSICHATH U OLEHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN U ONbITA, IMOJYYEHHBIX MpPHU
M3YYCHUH OMOJIOTHH;

dbopmupoBaHUe Yy OOydYarOIIUXCS YMEHUH WUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JIESITEIHLHOCTH YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpOOUOTEXHOIOTUH;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEIIOBEKOM KUBOU
MIPUPOJIBI, HEOOXOTUMOCTU OEPEKHOTO OTHOIICHHUS K HEeH, COOIIOICHUS DTHIECKUX
HOPM IIPU MPOBEJACHUN OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTHM OWOJIOTMYECKUX 3HAHUN JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOUN KyJIbTYpHI, J1sl GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHUS;

MpUMEHEHNE MTPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM JKM3HU IS
OLICHKU IIOCJIEICTBUM CBOEH JAEATEIBHOCTH IO OTHOLICHUIO K OKPYKAIOIIEH cpelie,
COOCTBEHHOMY 3J0pOBbIO, OOOCHOBaHHWE M COOJIIOJCHHUE Mep NPOPUIAKTUKU
3a00J1eBaHMI.

B cucreme cpeanero obmiero oOpaszoBanusi «buonorus», uzydaemas Ha
0a30BOM ypOBHE, SBISIETCS 00S3aTE€NbHBIM YUYEOHBIM MPEIMETOM, BXOMSIIUM B
CoCTaB TMpeaMeTHoN 001acTi « EcTeCTBEeHHO-HAayYHBIE TIPEAMETHI.



st uzyuenust 6Mosioruu Ha 6a30BOM YPOBHE CPEIHETO 00I1ero 00pa3oBaHUs
orBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 wac B Hememo), B 11 kmacce — 34
yaca (1 Jac B Henenio).

COAEPXKXAHME OBYUYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, pusocoueit, STUKON, SCTETUKON U MPaBOM.
Ponr Ouonorun B (GOpMUPOBAHWU COBPEMEHHON HAy4YHOM KapTHHBI MHUpA.
CucreMa OMOJIOTMYECKUX HaYK.

MeTo1b1 TTO3HAHUS )KUBOUW TIPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, ONTUCAaHUE,
U3MEpeHue, KiaccupuKalus, MOJETUPOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX).

JdeMoHCcTpanuu:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbuos, k. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeToIbl MO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IWYHBIX METOJIOB IPHU
W3YUYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3ALMSL.

JKuBble cuctempl (OMOCUCTEMBI) KaK IMpeaMeT u3ydeHus: ouonorun. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CaoiicTBa OMOCHUCTEM U UX pa3HoOOpa3ue. YPOBHHU OpraHU3allui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJISALMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTreoIeHOTHYECKH ), OMoC(epHBI.

JlemoHcTpanum:

Tabmuibl u cxembl: «OCHOBHBIE TPHU3HAKH JKU3HWY», «YPOBHU OpraHU3AINU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojenb MmoJiekyiibl JTHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKHN COCTAB KIIETKA. XHUMHUYECKUE OJJIEMEHTBI: MaKpO3JEMEHTHI,
MUKpPO3JIEMEHThL. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMK BOALI M MHUHEpPAJIbHBIX BeEIIECTB B KieTke. [lomnepxkanue
OCMOTHUYECKOr0o OanaHca.

benku. CoctaB u cTpoeHre 0€IKOB. AMUHOKHCIOTHI — MOHOMEPBI OCIIKOB.
He3aMeHnMble 1 3aMEHHMBbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpBhl ~OCIKOBOW MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W



YETBEPTUYHASl CTPYKTypa). XUMHYECKHME CBOIlcTBa OenkoB. buonornuyeckue
byHKIIUN OEIKOB.

®epmeHTsl — Ouonormyeckue Karanuzartopbl. CTpoeHue QepmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTHas crneuupuuyHoctb. KodepmenTsl. Buramussbl
OTnnuns pepMEeHTOB OT HEOPTAHUUECKUX KaTaJIu3aTOPOB.

VYrineBoabl: MoHOcaxapuabl  (TJIOK03a, pubo3a U Ae30Kcupudo3a),
aucaxapujipl  (caxaposa, JaKTo3a) U mosMcaxapuiabl  (Kpaxmall, TJIMKOTEH,
1esuIoa03a). buonornueckrue PyHKIUK yriaeBOJOB.

Jlunuael:  Tpurauuepuab, Qocdoaunuasl, crepounsl. [uapoduabHO-
ruapodoOHble  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YIJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTHUU.

Hyxnennoseie xkucnorsl: JHK wu PHK. Hykmeornaer — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkiuu JIHK. Ctpoenne u ¢pynkimun PHK.
Bunasl PHK. AT®: ctpoenue u pyHKIUH.

[{utonorus — Hayka o kieTke. Kilerounas Teopust — mpuMep B3auMOIEUCTBUS
ujei u (akToB B HAYYHOM MO3HAHUHU. METO/IbI U3YUYEHUS KIETKH.

Knerka kak mnenoctHas »xkwuBasg cuctema. OOuIMe MNpPU3HAKH KIETOK:
3aMKHyTasi HapykHasi memOpana, moJekyisl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunel KJIETOK: JyKapuoTHuYecKas U mpokapuotuyeckas. OcoOeHHOCTH
CTpOEHUsl IPOKapHOTUYECKON KieTku. KnerouHas creHka Oaktepuil. CtpoeHue
YKapUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, >XUBOTHOU U
IpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KIJIETOYHAsI CTEHKA, MIMKOKAJIHMKC, UX
¢bynkuuu. [1nazmarnueckas memOpana, €€ ceoiictBa U pyHkuuu. L{lutomnasma u eé
opranouasl. OmHoMemOpaHHbie opraHomabl kietku: OIIC, ammapar I'ombmku,
an30coMbl. [loyaBTOHOMHBIE OPraHOMAbl KJIETKU: MHUTOXOHIPHUH, ILIACTUIBI.
[IpoucxoxknaeHne MUTOXOHIApUM u mactua. Buael mmactun. HememOGpanhHbie
OpraHOUJIbl KJIETKHU: PUOOCOMBI, KJIETOYHBI IEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKU. OyHKIMY OPraHOMIO0B KJIETKU. BKiroueHus.

Anpo — perynaropHsiii HeHTp KieTku. CTpoeHue snpa: siaepHas o000vKa,
KapuoIUIa3Ma, XpOMaTHH, SIPBIILIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JlemoHcTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. lllBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

[narpammbr:  «PacnpeneneHne XMMHAYECKHX 3JEMEHTOB B HEXHUBOU
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.



Tabmuubl n cxembl: «llepuognueckas TabiauIa XUMUYECKUX 3IIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOJIB, «brocuHTes 6enka», « CTpoeHne MOJIEKYJIbI OemKay,
«Ctpoenue pepmenrta», «Hyknennossie kucnorsl. JJHK», «CtpoeHne MoyeKyibl
AT®», «CtpoeHue >yKapuOTHYECKOM KIETKN», «CTpOEHUE KUBOTHOU KIIETKW,
«CTpoeHHE pACTUTENBHOM KIETKN», «CTpOoeHHE IPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIETKN», « Y IIeBOAbD), «JInmuasn.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHME JJi1 IPOBEICHHUS
HAOJIFOICHUM, W3MEPEHMI, SKCIEPUMEHTOB, MUKpPOIpENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlabopaTopHbie M IpaKkTHYeCKUe padoThl:

JlaGoparopnas pabora Ne 1. «lM3yueHue KaTaJIUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl)y.

Jlabopatopuass pabora No 2. «lM3ydeHue CTpOEHHS KJIETOK paCTEHUH,
KUBOTHBIX M OaKTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OTHCAHHE.

Tema 4. ’KusneaesiTe IbHOCTb KJIETKH.

OOMeH BemecTB, WM MEeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) |
JUCCUMUJIISIIUS (SHEPreTUYeCKrii 0OMEH) — JIBE CTOPOHBI E€AMHOrO IIpoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHsI BEIIECTB M DHEPTUM B TMOHUMAaHUU
MeTaboau3ma.

Tunel oOMeHa BewecTB: aBTOTPO(HBIA U retepoTpodHbiid. Ponb ¢pepmeHToB
B OOMEHE BEIIECTB U MPEBPALIEHUHN JHEPTUU B KIIETKE.

®ortocunte3. CmeroBass W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
dbotocunTeza. IPpdekTuBHOCTh hoTOCHHTE3a. 3HaAUeHUE (POTOCHUHTE3a JJISl KU3HU
Ha 3emsie. BiausiHue yciioBuil cpeibl Ha (POTOCHHTE3 U CHOCOOBI MOBBIIIEHUS €T
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMOCHHTe3. XEeMOCUHTE3UPYIoe OaKTepuu. 3HAYCHUE XEMOCUHTE3a IS
YKU3HU Ha 3eMJie.

OHepreTuueckuii oOMeH B KjeTke. PaciienieHue BelecTB, BbIJCICHHE U
aKKyMyJIHPDOBaHHE OJHEPrUM B KJIETKE. OTambl HSHEPreTHUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buabsl. KuciopoaHoe OKHCIIEHUE, WU KIETOYHOE
JIbIXaHUE. OxkucnuTenbHOe dbochopunupoBaHue. OddexTuBHOCTH
HHEPIeTUYECKOr0 OOMEHA.

Peakniun wmatpuyHoro cuHte3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzauust reHetuueckoil uMH(opManuu B KJIETKE. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuusa — matpuusblii cuHTe3 PHK. Tpancnsuusa — 6uocunres
Oenka. Otanbl TpaHciasiuuu. KoaupoBanue amuHokucnor. Pomnbp pubocom B
OounocuHTe3e OerKa.



Hexkinerounslie popMsbl xu3HU — BUpYChl. Uctopust oTkpsiTusa Bupycos (. W.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKH3HEHHOTO IIMKJIAa BUPYCOB.
bakrepuodaru. bonesHu pacTteHuid, KUBOTHBIX W YEJIOBEKAa, BBI3HIBAEMBIC
Bupycamu. Bupyc ummynoaedpunmra yenopeka (BUY) — BozOyautens CITN/a.
OOpaTtHasi ~ TpaHCKpUIIMS, peBepTaza ©W  uHTerpasza. lIpodunaktuxa
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUIA.

JlemoHcTpanum:

[Toptpetsi: H. K. Konwuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuiel m cxembl: «Tunbel mutanusy, «Metaboauzm», «MHUTOXOHIPUN,
«IHepreTudeckuii oomen», «Ximopomiacty, «Potocuntes», «Crtpoenue JIHK»,
«CTtpoeHue u PyHKIMOHUPOBAHUE reHay, «CuHTe3 Oenkay, « 'eHeTHYeCKuil Koy,
«Bupyce», «bakrepunodarn», «Ctpoenne u xu3HeHHb nukin Bupyca CIIN/]a,
oaxtepuodaray, «Pemmukarus JJTHK».

Oo6opynoBanue: monaenu-anmnkanuun «Yasoenue JIHK u Tpanckpunius»,
«buocunres 6enka», «CTpoeHue KIeTKu», Mojielb cTpykTypsl JJHK.

Tema S. PazMHoOKeHHe M1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiteTrounblii UK, WM JKU3HCHHBIM LMK KiaeTku. MHTepdaza m MuTO3.
[Ipoueccnl, mpotekaromue B uHTepdaze. Perumkanus — peakuus MaTpUUHOTO
cunteza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBEIN Ha0Op — KapHOTHIL
JIMTUTON THBIN U TaIUIOUIHBIN XPOMOCOMHBIE Ha0OPBI. XpomaTtuisl.
[{uTOJIOTUYECKHE OCHOBBI PAa3MHOXEHUS W HMHIWBUAYAJIbHOTO Pa3BUTHUA
OpPraHu3MOB.

Henenue knerku — muto3. Cragum murtoza. IIpoueccel, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. bHOIOrHYECKUN CMBICT MUTO3A.

[Iporpammupyemasi TuOEIb KJIECTKH — aromnTo3.

@opMbl pa3MHOKEHUSI OPTaHU3MOB: Oecronioe u nojioBoe. Buasl Oecrnosioro
Pa3sMHOXEHUA: JICJIEHUE HaJABOE, II0YKOBAaHME OJHO- U MHOIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEeHHOE KIIOHMpOBaHUE
OPraHu3MOB, €0 3HAYEHUE NI CEJIEKIIUU.

[TooBOE pa3MHOKEHHE, €T0 OTIINYHS OT OECIIOIOTO.

Meiio3. Cragun meino3za. [Ipormecchl, npoucxoadiue Ha CTaaugaX Menosa.
[ToBenenne xpomocom B Meno3e. KpoccuHrosep. bHOIOrMYECKuid CMBICT H
3HAYEHHUE MEN03a.

["ameToreHes — mpouecc 00pa3oBaHUsI TMOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBeie xene3bl: CEMEHHMKHA M ssudHUKUA. OOpa3oBaHHE U Pa3BUTHUE IOJIOBBIX
KJIIETOK — TaMeT (CrnepMaro30u[l, SMIEKIIeTKa) — CIEpPMATOreHe3 M OBOTCHES.
OcoOEHHOCTH CTPOCHHS SUIEKIETOK U crepmaTo3ouaoB. OMmIog0TBOPEHUE.
[TapTeHorenes.



NunuBuayanbHoe pa3BuTUE (OHTOreHe3). OMOpPHUOHAIBLHOE Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TO3BOHOUYHBIX >KHUBOTHBIX:
npoOjeHue, racTpyisnus, opradHoreHne3. IloctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPHUOHAIBHOTO PAa3BUTHUS: TMPsAMOE, HEmpsMoe (JTUYMHOYHOE). BrnusHue
Cpeabl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOJACTBA.

Poct u pasButue pacreHnii. OHTOreHE3 IIBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMoHCcTpanuu:

Tabmuiel u  cxembl: «DOpMBI pa3sMHOXKEHHUSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pactenui», «Jlenenne xkinetku Oakrepuity, «CTpOeHUE TIOJNIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii nmuki», «Pemmukanus JHK», «Mutos»,
«Meriosy, «IIpsiMmoe U HenmpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MICKONMUTAIOIIUX U
4eJI0BEeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CriepMaTo30uibl
MJICKOMUTAIOLIETO», «HIEKIETKAa MIECKOIMUTAIEro», «KapuokuHe3 B KJETKax
KOpeEIlIKa JIyKa», MarHuTHas MOJeb-alIuIiuKanus «JlejieHue KIETKW», MOJIEIb
JIHK, monens meTadazHoit XpOMOCOMBI.

JlabopaTopHble U NpaKTHYEeCKHE PadOTHI:

JlaGoparopuas pabora No 3. «HaOmromeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax.

JlaGoparopuas pab6ora Ne 4. «M3ydeHue CTpPOCHHS ITOJOBBIX KIETOK Ha
TOTOBBIX MUKpPOMpEnaparax».

Tema 6. HacsiencTBEHHOCTh M N3MEHYUBOCTH OPraHU3MOB.

[Ipeamet u 3amaum reHeTUKH. VIcTopus pa3BUTUA T€HETUKU. Posib uTOI0rNN
U 3MOpUOJIOTUM B CTAaHOBJIICHMM TE€HETUKHU. BKiam pocCHCKUX M 3apyOeiHBIX
Y4EHBIX B Ppa3BUTHE TEHETHKU. MeETOoIbl TEHETUKH (THOPHUI0JIOTHISCKUM,
[UTOICHETUYECKUHN, MOJEKYIIpHO-TeHeTHYeCKUuii). (OCHOBHBIE TI'€HETHYECKHE
noHATHUs. [ eHeTnyecKkasi CHMBOJIMKA, UCMOJIb3yEeMasl B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTAHOBIEHHbIE ['. MeHnenem.
MonoruOpuHoe CKpelnMBaHue. 3aKOH eIWHO0Opa3us THOPHUIIOB IIEPBOIO
nokosjeHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACLICIUICHUS IPU3HAKOB.
['unoresa ynuctoThl ramer. [1oiHOE ¥ HEMOJHOE IOMUHUPOBAHUE.

JurubpunHoe  CKpenuMBaHWe. 3aKOH  HE3aBUCHUMOTO  HAaCIeIOBaHUS
npu3HakoB. lluToreHeTndyeckue  OCHOBBI  JUTHOPUAHOTO  CKpEIIMBAHUS.
AHanu3upytollee ckpenmpanue. Mcnoap30BaHne aHATU3UPYIOLIETO CKPEIIUBAHUS
TSl OTIPEIeNICHUsI TEHOTUITa OCOOH.



CuennieHHoe HaciefoBaHue npu3HakoB. PaGora T. Moprana 1o
CLUECIUICHHOMY HACJIEJJOBAaHHUIO NeHOB. HapylieHne cuemieHus reHoB B pe3ysibTare
KPOCCHUHI'OBEpa.

XpoMOCOMHas TEOPUS HACIEICTBEHHOCTH. | €eHETUUECKHUE KAPTHI.

I'enernka mosia. XpoMOCOMHOE ONpeAeeHrnEe MoJia. AyTOCOMBI U MOJIOBBIE
XpoMocOoMBL. ['omorametrHele M reTeporaMeTrHbie OpraHu3mbl. HaciienoBaHue
MIPU3HAKOB, CLIETIJIEHHBIX C MOJIOM.

N3meHunBOCTh. BUABI N3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpemnpl B HEHACIEACTBEHHOM  M3MEHUYHMBOCTU.  XapaKTEPUCTUKA
MOJAU(PUKAIMOHHON M3MEHYMBOCTU. BapualimoHHbIN psiJi M BapUallMOHHAS KPUBAs.
Hopma peakuunu npuszHaka. KonuuecTBEHHbIE M KAa4YE€CTBEHHBIE MPU3HAKU M UX
HOpMa peaknmu. CBOMCTBA MOIU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBenHasi, wiM TeHOTHUIHMYECKas, W3MEHUYMBOCTh. KomOuHaTtuBHas
U3MEHYMBOCTh. Meio3 W TMOoJOBOM MpoIEcC — OCHOBA KOMOWHATHBHOU
M3MEHYUBOCTU. MyTalimoHHas u3MeHUUBOCTh. Kitaccudukanyst MyTanuii: TeHHBIE,
XPOMOCOMHBIC, TeHOMHBIE. YacToTa ¥ MpUYMHBI MyTanuid. MyTareHHbIe (GaKTOPHI.
3aKOH TOMOJIOTHYECKHUX PSJIOB B HaclieacTBeHHOM n3menunBoctu H. 1. BaBuiosa.

BHesinepHast HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka 4yenoBeka. Kapumorum uenoBeka. OCHOBHBIE METOAbl T€HETUKH
YyeJIoBeKa: TeHeaIOrMueCKuil, OJTM3HEIIOBbIN, IUTOT€HETUYECKHUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONpENIEIICHHE TEHOTHUIIA:
MMOJJTHOT€EHOMHOE CE€KBEHUPOBAHUE, T'€HOTHUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[1I1P-ananu3a. HacnenacTtBeHHble 3a0o0jeBaHUsS 4YeEJIOBEKA: I'CHHBIE OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MPepacroiiOKEHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTnueckue W TreHeparuBHbIe MyTanuu. CTBOJOBbIE KIETKU. [IpuHUHUMBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MTPOPUIAKTUKH U JICUCHUS TeHETUYECKUX
Oose3Hell. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAaHHE. 3HAUYCHUE MEIUITMHCKON
TeHETHKH B MIPEJAOTBPAIICHUH U JICUEHUU TeHETUUECKNX 3a001eBaHU YelloBeKa.

JlemoHcTpanum:

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

TaOmupl W CXEMBL: «MoHOTHOpUIHOE  CKpEIIMBaHUE W €ro
LUTOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS W €ro LHUTOr€HEeTHYecKas
OCHOBa»,  «3aKOH  YHCTOTBI  TaMmeT», «JlurubpumHoe  CKpelMBaHUE,
«lluTonoruyeckre - OCHOBBI  JUTHOPUAHOTO  CKpenIuBaHus»,  «Mehos3y,
«B3aumopencTeue auIeNbHBIX T'€HOB», «l'€eHeTHMdecKkne KapThl pPACTEHUU,
KUBOTHBIX M 4eEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJIEHOBaHUS,
CUEIUIEHHOTO0 ¢ TmoioM», «KaprhoTumbl 4YeloBeKa U KUBOTHBIX», «BHIbI



U3MEHYMUBOCTHY», «MoaudukannoHHas W3MEHUYMBOCTH», «HacnegoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBm», «MyTarimoHHast U3MEHUYUBOCTHY.

O6opynoBanue: Mojaenu-anmnkanuu «MoHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonnoe nomuHupoBaHuey, «JurnbpunHoe ckpenBanue», «llepexpéct
XpOMOCOM», MHKPOCKOI M MHKporpenapaT «/lpo3zopuna» (Hopma, MyTauuu
(opMBI KPBUIBEB M OKPACKH TeJla), repoapuid «I'opox moCeBHOM».

JlaGopaTopHble ¥ NpaKkTHYecKUue padoThI:

Jlabopatopuast pabora Ne 5. «V3ydeHue pe3yiabTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopatopHas pabora Ne 6. «M3yueHne MoAM(pUKALIMOHHON U3MEHUYNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO Psiia U BApUALIMOHHOW KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y JIpo30(QHIbl HA TOTOBBIX
MHUKpOITpEnaparax».

[Ipaktuueckass pabora No 2. «CocTaBieHME U aHAJIU3 POJOCIOBHBIX
YEIOBEKAY.

Tema 7. Cenexkunst opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenexumsi Kak Hayka M IpolecC. 3apOXKICHUE CEJIIEKIUU U JIOMECTUKALMS.
Yuenne H. . BaBuioBa o0 1eHTpaXx NPOUCXOXKIECHUS W MHOT000pa3us
KYJbTYpPHBIX pacTeHuM. LIeHTpbhl MPOMCXOXKIAEHUS AOMAIIHUX XUBOTHBIX. CopT,
OpoJIa, ITaMM.

CoBpeMeHHbIEe METO/IbI celeKUUU. MaccoBbIi 1 MHAUBUIYAJIbHBINA OTOOPHI B
CEJIeKIIMU pPACTeHWM W >KUBOTHBIX. OIllEHKa JKCTepbepa. bIM3KOpOICTBEHHOE
cKkpemuBanue — HMHOpuAWHT. Yucras nuHus. CKpellMBaHHE YWCTHIX JIMHUMH.
['erepo3uc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHWE — ayTOPUAMHT.
Otpanénnas rtulOpuauzauus M €€ ycnexu. VCKycCTBeHHBIM MyTareHes u
IIOJIyYCHHE NOJIMIUIONJIOB. JIOCTMIKEHMsSI CENeKIMU pAaCTeHUM, XWUBOTHBIX U
MHUKPOOPIaHU3MOB.

buotexHonorus Kak OTpacib NPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3panusi pexkomOunantHo JIHK wu TpaHcrennsix opranu3zmoB. Kierounas
uHxeHepus. Kierounsle KyabTypbsl. MUKPOKIIOHAIBHOE Pa3MHOKEHHE PACTEHUU.
KiioHnpoBaHne BBICOKONPOAYKTHUBHBIX CENBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okonornyecknue W ITUdeckue  mpobmembl. MO —  TeHeTHYecKu
MOJAU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpersr: H. W. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HMBaHOB.

Tabmuiel u cxeMbl: Kapta «lIeHTpbl MPOUCXOXKACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «[lopoapl qoMamHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuausamnusy», «Padbotel akagemuka M. ®@. IBanoBay,



«llomummongus», «OObEKThl OuoTexHONOTUW», «KieTouHble KyJIbTypel U
KJIOHUpOBaHHe», « KoHCTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISKH TUIOJ0B M KOPHEIIJIONOB JUKHUX (DOPM H KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuii «CenbCKOX035ICTBEHHBIE PACTEHUS.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Okckypeust «OCHOBHBIE METOJBbl W JOCTHKEHHUS CEJIEKIMU PACTEHUU WU
KUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIMIO, IIJIEMEHHYO bepmy,
COPTOUCIIBITATENIbHBIA ~ YyY4acTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCHUTETA WIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBorOIMOHHAsE OHOJIOTHS.

[IpennochiIku BO3HUKHOBEHUS HBOJIOLMOHHOW TEOpPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTo B OUOJNOTMU. BiusHue 3BOJIIOIMOHHONW TEOPUU HA PA3BUTHE
OMOJIOTMH U APYTUX HAYK.

CBunerenscTBa HBoMOIMU. [lameoHTONMOTMYECKHE: TOCIENI0BATEIHLHOCTD
NOSIBJICHUS BUJIOB B MAJIEOHTOJOTMYECKON JIETONMCH, TEPEXOJHbIE (HOPMBI.
buoreorpaduyeckue: cxocTBo U paznuune GayH u GJaop MAaTEPUKOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJACTBA W PA3NHUUAig AMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, aHAJIOTHYHbIC,
pYyAMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKMX MyTel Yy Bcex
OpraHU3MOB.

OpomtonnonHass Tteopuss Y. JlapBuna. IlpeAanochbulkd BO3HUKHOBEHHUS
napBUHU3Ma. J[BHKyIME CHJIbI SBONIONMU BUAOB 10 JlapBuHY (M30BITOYHOE
pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONpeaenEHHas M3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosonuu (CTID) u e€ 0CHOBHBIE MOJOKEHHUS.

MukposBoonus. [Tonynsiuus kak eAMHUIA BUIA U SBOJIIOIUU.

JBrxymue cuibl ((paxkTopbl) 3BOJIONMKA BUAOB B Mpupoje. MyTallmoOHHBINA
MpoIecC M KOMOMHATHMBHAsT M3MEHYMBOCTh. [lomMyNsIIMOHHBIE BOJHBI M Jpeid
reHoB. M3osisiust 1 Murpanus.

EctecTBenHbIii 0oTOOp — HampaBusomuil ¢akrtop dBomonun. DopMbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco6ieHHOCTh OpraHU3MOB KakK pe3yJbTaT dBojtouuu. [Ipumepsl
PUCIOCOOJIEHUH y OpraHu3MoB. ApoMop(h03bl U UAHOAJANTALH.

Bun wu BumooOpazoBanme. Kpurepumm Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrHIecKoe.



MakposBosonsi. PopMbl  ABONIOLUU:  (PUIIETUYECKAs, JIMBEPreHTHas,
KOHBEpIreHTHasl, mapasuiesnbHas. HeoOpatuMocTs IBOTIOIUH.

[IpoucxoxieHHe OT HECHEeUHAIN3UPOBAHHBIX MpeaKoB. IIporpeccupyromas
creuuanu3anusa. AJanTUBHAs paanalysl.

JlemoHcTpanum:

[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrosuiep, A. H. CeBeprios.

Tabnuie! u cxembl: «Pa3BUTHE OPraHUYECKOr0 MUpPa Ha 3eMiiey, «3apObIIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoprOBI  3a
cyliectBoBanue», «EctecTBeHHBI 0TOOPY», «MHOroobpasme COpToB pacTEHHID,
«MHoroo6pasue  TopoA  JKUBOTHBIXY, «ITonynsauumy, «MyTannuoHHas
U3MEHUYHUBOCTE», «ApoMopdo3b», «Umunoamanrammmy, «OO0mas aereHepamusy,
«/IBmkymue cuibl 3Bosouun», «Kapra-cxema wapmpyra myremectBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I'eorpadpuueckoe BUI000pa3oBaHUE», « IKOJIOTHUECKOE BUI000PA30BAHUE).

OO0opynoBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3jIMYHBIMU THUIIAMH OKPACKH,
HAOOp IUIOMOB M CeMsiH, KoJuieKius «[Ipumepsl 3aluTHBIX MPUCTIOCOOICHUN y
KUBOTHBIX», MOjieNib «OCHOBHBIC HAIpaBJICHUS 3BOJIOLMHN», 00BEMHAS MOJIEIh
«CTpoeHuE TOJTOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpaguueckas kapra wmupa, KojuleKuus «DPopMbl COXPaHHOCTH
WCKOIIAEMBIX JKUBOTHBIX M pAaCTeHUW», Moaenb anmukanusa «llepexkpéct
XpOMOCOM», BiaxHble mpenapatel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKW», MUKpomnpenapat «/lpo3oduna» (HopMma, MyTanuu (OpMbI KPbIILEB U
OKpacKH TeJia).

JlaGopaTopHble ¥ NpaKkTHYecKue padoThbl:

Jlabopatopuass padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHIESCKOMY
KPUTEPUIOY.

JlabopatopHas padota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3em.ie.

JloHayuHble TpEACTaBICHUS O 3apOXKJICHHM >KU3HU. HaydHble THIOTE3bI
BO3HUKHOBEHHUS KU3HU Ha 3emiie: a0uoreHe3 W NaHcnepMus. XuUMUUYECKas
HBOMIIOIUS. AOHUOTEHHBI CHUHTE3 OPraHUYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON HBOIMIOINH. HavanpHbIe 3Tanbl
ounonornyeckoi sBomonuu. ['mnoreza PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHUE MPOTOKJIETKHU. llepBble KIETKM W HX SBOJIOIUS.
@opMHUPOBaHUE OCHOBHBIX TPy )KUBBIX OPraHU3MOB.



Paseutne xu3Hu Ha 3emuie mo spam U nepuojam. Karapxen. Apxeuckas u
nporepo3oiickass d3pel. llameosolickas 3spa u €€ mNEpUOABL: KEMOPHUICKUIA,
OPZIOBUKCKHH, CUITyPUNUCKNN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUM.

Me3o301cKas 3pa v €€ NepPUobl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickass »pa W €€ mnepuoAbl: MNaJCOrCHOBBIM, HEOTCHOBBIM,
AHTPOITOTE€HOBBIN.

XapakTepucTuka KJIMMaTa U reojoruyeckux mpoieccoB. OCHOBHBIE ATallbl
HBOJIFOIIUU PACTUTEIIBHOTO W JKHBOTHOTO MHpa. Apomopdo3bl y pacTeHHil u
XKUBOTHBIX. [l0osiBIIEHHE, pacliBET U BBIMUPAHKE TPy KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOTO MHpa KaK OTpaKkeHHE HBooUMHA. (OCHOBHBIE
CUCTEMATHUYECKHE IPYMITbl OPraHU3MOB.

OBoJIIOIMS YeNIOBEeKa. AHTPOIOJIOTUS KaKk Hayka. Pa3Butue npeacTaBiIeHUil o
MPOUCXOKJIECHUH YeloBeKka. MeTtoabl H3ydyeHus aHTpororeHe3a. CXoacTtBa u
pa3yINyuus YEJIOBEKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxymme  cuiabl  (pakrtopsl) — aHTpomnoreHe3a.  HacneacTBeHHas
U3MEHYHMBOCTh M  €CTECTBEHHbIM 0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
W3TOTOBJIEHUE OPYIUM TPyJa, MBIILJICHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
yMenbld, YemoBek npsaMoxonsamuii, YenoBek HeaHAEpTAIbCKUM, YenoBek
pa3yMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBAaHMsS, 00JIacTb
pacrpocTpaHeHus, 00bEM TOJOBHOI'O MO3Ta, 00pa3 *KU3HU, OPYIUs.

Yemoseueckue packl. OCHOBHbIE  OONbIIME  pachkl:  €BPOIECOWTHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3maTcko-amepukaHnckasi).  YepTsl  NPUCIOCOOJIEHHOCTH  MpEeJCTaBUTENEH
YEJIOBEUECKUX pPac K YCJIOBHUSM CYIIECTBOBaHMUS. ENMHCTBO 4YenoBEYECKUX pac.
Kputuka pacusma.

JleMoHCcTpanuu:

[Toptpers: ®@. Peau, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne COITHEUHON CHCTEMBI», «Pa3BuTHe
opranudeckoro Mupay, «PacturenpHas kineTtka», <«OKMBOTHas — KIETKay,
«IIpokapuotnueckast kieTtka», «COBpeMEHHas CHCTeMa OPraHUYECKOro MHPay,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHMS YEJIOBEKAa U YEIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMaJICOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 YeJNOBEKay», «JlpeBHeumue moan», «lpeBaue moan», «llepBbie
COBPEMEHHBIE JTI0/IN», «HeaoBeYecKue pach».

O6opynoBanue:  Mymsku  «l[Ipoucxoxxnenwe  denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOINa, HEaHIEpTalblla, KPOMAHBbOHIIA), CIENKH WU
U300pKEHHUST KAMEHHBIX OpYJIui NEepBOOBITHOTO YeNOBeKa (KaMHHU-YOIIIEPHI,



pyowmiia, ckpebnia), TreoxpoHoJoruueckas TaOnuna, Kouiekuus «DopMbl
COXPAHHOCTU UCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckast padota Ne 1. «M3yueHue MCKOIMAaeMbIX OCTATKOB PacTeHUN U
KUBOTHBIX B KOJUIEKLIHAX).

OKcKypeHst «IBONIOLKSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAaeBEAUECKUI My3€eil).

Tema 3. Opranusmsl M OKpYy:Kamomas cpeaa.

DKOJ0rus Kak Hayka. 3aJjaqyd ¥ pa3fesbl SKOJOTUA. MeTOobl 3KOJIOTMYECKUX
UCCJIeIOBaHUNA. DKOJIOTMYE€CKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKA.

Cpeabl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Okonoruyeckue (¢GakTopel. Kraccudukaumss SKOJOTUYECKUX (PaKTOPOB:
abuoTuyeckue, OWMOTHMYECKHME U AaHTPOIOreHHble. JIeHCTBHE SKOJOTHMYECKHUX
(haKkTOpOB HA OPraHU3MBI.

Abuotndeckue (akToOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPHUOaN3M.
[IpucnocoGnennsi  OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonoruyeckue puTMBbI.

buotnyeckue  daktopel.  Bumel = OMOTHYECKMX ~— B3aMMOJICUCTBHIA:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koorepamus,
MyTyaJlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHMYECTBO). AMEHCAIM3M,
HelTpanu3M. 3HayeHHe OWOTHYECKHUX B3aUMOJCUCTBUNA [UIsl CYIIECTBOBAaHUS
OpPTraHH3MOB B ITPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XApAKTEPUCTHKU nomysiuud. OCHOBHBIE IOKa3aTENH
NOMYJISILUUA: YHMCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. J[mHaMrka 4uCIeHHOCTH MOIMYJISIUU U €€ peryssuus.

JleMoHCcTpanuu:

[Toptpetsi: A. 'ymbGonsar, K. ®@. Pynbe, 3. ['ekkensb.

Tabnuupbl u cxemsl: kapta «I[Ipupoansie 30Hb 3emuany, «Cpeapl oOUTaHUS
opranu3zMoBy», «®Potonepuoausm», «llonmymaunn», «3aKOHOMEPHOCTH poOCTa
YUCJIIEHHOCTU NMOMYJISAUUUA UHPY30puu-Ty Penbkn», «IIumiespie nenm».

JlaGopaTopHblie ¥ NpakTHYecKUue padoThl:

Jlabopatopnas padorta Ne 3. «Mopdonorudeckne 0cCOOEHHOCTH PacTEHUHN U3
Pa3HBIX MECT OOUTaHUS.

JlabopatopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckast padota Ne 2. «Ilomcu€T IIOTHOCTH MOMYTSAIUNA Pa3HBIX BUIOB
pacTEeHUN.

Tema 4. Coo01mecTBa ¥ IKOJI0rHYECKHE CHCTEMBI.



CooOmecTBo opranu3smMoB — OuoneHo3. CTpyKkTypbl OMOLIEHO3a: BHUAOBasd,
MpOCTpaHCTBEHHas, Tpoduueckas (mumeBas). Bunmbl-nomunantel. CBs3u B
OuoIIeHO3E.

Okonoruyeckue cucrembl (dkocuctembl). [lonstne 00 »skocucTemMe W
ouoreorneHoze. DyHKIIMOHATBHBIE KOMIIOHEHTHI JKOCHCTEMBI: TPOAYIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHUCTEME.
Tpoduueckue (muILEeBbIE) YPOBHU OHKOCUCTEMBbI. [IuiueBble LEeNM U CETH.
OCHOBHBIE TIOKa3aTeNd SKOCHUCTEMBbI: OHOMacca, MPOAYKLIHA. DKOJIOTUYECKHUE
NUpaMubl: TPOAYKIIMHU, YHCICHHOCTH, Ouomacchl. CBOWMCTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJISLNS, pa3BuTue. CyKieccus.

[TpupoaHbIe PKOCHUCTEMBI. DKOCUCTEMBI 03P M PEK. DKOCHCTEMa XBOMHOTO
VI IIAPOKOJINCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buonoruyeckoe u X034iCTBEHHOE 3HAUEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak (aktop ycToHYMBOCTH »3KocucTeM. CoxpaHeHHe
OMOJIOrMYECKOro pa3HoOOpa3us Ha 3emuie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB u CTpyKTypa
ouochepnl. KuBoe BemecTBO u ero ¢yHkinuu. OcobeHHOCTH Ouochepbl Kak
r100abHOM JKOCHCTeMBbl. J[MHaMHueckoe paBHOBECHME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOTCOXUMUYECKHUE IIMKIJIBI JIEMEHTOB (yTIepoaa,
a30Ta). 30HATBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3emiin. AHTPONIOTeHHbIe U3MEHEHHUS B Orocdepe.
['moGanbHbIE IKOJIOTUYECKUE TTPOOIIEMBI.

Cocy1iiecTBoBaHUE IPUPOABI u YEJI0BEUYECTBA. Coxpanenue
Oonopa3zHooOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBaA palMOHATBLHOTO
yOpaBJICHHUS TMPUPOJHBIMU pecypcaMd U UX HUCIHOIb30BaHue. JlocTrxkeHus
OMOJIOTHHU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubl u cxemsl: «llumesbie nenu», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponmubie coolmecTBay, «llemn nmTanmsy, «IKOJOTUYECKAS] THUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBoiiHOro  jeca», «buoneno3 Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOICHHBIE  BO3JICUCTBUS HaA Ipupody», «BaxueWmme HUCTOYHUKHU
3arpsi3HCHMsSI BO3JlyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIasi coCTaBisSIOMAs
ouochepr», «DakTopsl Aerpaganuu mouBy», «llapaukoBsiii d3ddexTy, «DakTopsl
paaMoaKTUBHOIO 3arps3HeHus Ouocdepnr»y, «OOmas cTpykrypa Ouocdepb»,



«PacnpocTpanenne xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsd,
«KpyroBopot yriepozaa B Ouocdepe», «Kpyropopot azoTa B Ipupoae».

O6opynoBanue: Mopenb-anmiukanus «TunudHble OMOIEHO3bI», Tepbapuii
«PacturenbHble coobuiecTBa», kKoyekuun «bruonenos», «Bpenurenn BaxHeHmmx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJbTYp», TrepOapuM UM KOJUJIEKIMH pacTeHUH U
YKUBOTHBIX, MPUHALJIEKANIME K Pa3HBIM 3KOJOTMYECKHM TpylnaM OJHOIO BHJA,
Kpacnas knura Poccuiickoit ®enepauuu, H300paK€HUsT OXPAHSIEMBIX BHJIOB
pPaCTEHHM U )KUBOTHBIX.

IHINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IPOI'PAMMBI 110
BNOJIOTHN HA BA30BOM YPOBHE CPEAHEI'O OBILIEI'O
OBPA30OBAHUA

Cornmacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUSA K pe3ysbTaTam
OCBOCHHUS  OOy4YaloIMMHUCA TporpaMM CpeAHero oOlmmero  0o0pa3oBaHMUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType JIMYHOCTHBIX pE€3yJbTAaTOB OCBOCHUA mpeaMera «buomorus»
BBIJICIICHBI CJIEAYIONINE COCTABJISIOIIME: OCO3HAHHWE OOYYaOIMMUC POCCHUHCKON
rpaXAaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HalMuyue MOTUBAIlMM K OOy4YeHuI0o Ouojoruu,
IIeJICHANPABIICHHOE PAa3BUTHE BHYTPCHHUX YOCKICHWH JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUUYECKUX TPAJAUIMN Pa3BUTHA OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATENBHOCTH [IEHHOCTHO-CMBICJIOBBIMM YCTAaHOBKAaMH, NPUCYLIIMMH CHUCTEME
OMOJIOTMYEeCKOro  00pa30BaHMsI, HAIW4YHWE HKOJOTHUYECCKOTO IIPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TIIaHBI.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS mpeameTra «buonorus» AOCTUTralOTCsA B
€AMHCTBE YYEOHOM U BOCIHUTATEIBHON JIESITEIIBHOCTM B COOTBETCTBUU C
TPAJUIMOHHBIMUA POCCUMCKUMU COLUOKYJIbTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOITO3HAHHUS, CAMOBOCIIUTAHHS U
CaMOpa3BUTHUSA, PA3BUTUA BHYTPECHHEH TMO3WIMU JIMYHOCTH, NATPUOTU3MA,
YBOKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPY/Ja U CTApIIEMy MOKOJICHUIO,
B3aMMHOI'0 YBa)XXCHUS, OCPEKHOr0 OTHOUIEHUS K KYyJIbTYPHOMY HacCIEAUI0 U
TPAAUIHASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, MpUpPOSIE H
OKpYXaroulen cpee.



JluyHOCTHBIE pE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JOJKHBI OTPaKaTh TOTOBHOCTh M CITOCOOHOCTH O0YJAIOIINXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3WIIMENH JIMYHOCTH, CHUCTEMOW I[E€HHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKIECHHMI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOIro OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA JACATEILHOCTHA B MPOLIECCE peaiu3allid OCHOBHBIX HANpaBJICHUN
BOCIIUTATEJIbHOU JIESITEIbHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaskIaHCcKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUYaIOIIErocsi KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JAEATEIBHOCTA IMpPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3WIIMIO 110 OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOUX JIEUCTBHUSIX HEOOXOJIMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBHUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KYJIbTYPHBIMUA [IEHHOCTSIMU U
COLIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B TMPOILIECCE COBMECTHOI'O BBHITIOJTHEHUS
y4eOHBIX, TIO3HABATEIbHBIX W HCCJIEAOBATEIHLCKUX 3a7a4, YBAXKUTEIHHOTO
OTHOIIEHUS! K MHEHHUIO OINIMOHEHTOB IMpPHU OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTApPHON U BOJOHTEPCKOMN AEATETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaXKIaHCKOH HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApoOJdy, YyBCTBA OTBETCTBEHHOCTHU IMEpE.
Ponunoil, ropmoctu 3a CBOW Kpal, cBOO PoauHy, CBOM S3BIK U KYyJIBTYpY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHUE K MPUPOJHOMY HACJIEAUIO U MaMSTHUKAM TTPUPO/IBI,
JTOCTHXKEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJICHUE W
pa3BUTHE OWOJIOTHMH, TMOHUMAHUS 3HA4YeHHUs] OWUOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIeCTBA;

uaenHas yoexxJI€HHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amure OTeuecTtsa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHME JYXOBHBIX LIEHHOCTEN POCCUMCKOr0 HApOa;



c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO IMOBEICHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJMUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS L[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHU C
TpaguuusaMu HapoioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILIEHU;

MOHMMAaHHUE IMOIIMOHATBLHOTO BO3ICHCTBUSI JKUBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIaX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢usnueckoro Bocnutanusi, GOpMHUPOBAHMUS KYJIbTYPbI 310POBbS U
IMOIMOHAJIBLHOIO 0JIArONmOJIyYns:

MOHMMAaHUE U pealn3alus 3J0pOBOTO M 0e30MacHoro ooOpa3a KHU3HU
(3mopoBoe  TUTaHUE, COOJIOJICHWE TUTUEHWYECKUX TMPaBUI U HOPM,
cOalaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pEryJspHas Quznyeckas
aKTUBHOCTbH), OEpEekKHOTr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DM3HUYECKOMY U MICUXUYECKOMY 3/10POBbIO;

MOHMMAaHUE 1IEHHOCTH TPaBUJ HHJIUBUAYAIHHOTO W  KOJUIEKTUBHOTO
0€30MacHOro0 MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TMOCIEACTBUN M HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTpPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUs1);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTbH K TPYly, OCO3HAHHUE [IEHHOCTH MacTepCTBa, TPYAO0JII00HE;

TOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOIMYECKOM M COLMAJIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBAThH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHSTh TaKyIO J€STeIbHOCTD;

WHTEPEC K Pa3IMyHbIM cdepaMm mpodeCcCHOHATBHONU JEATEIHbHOCTH, YMEHUE
COBEpIIaTh OCO3HaHHBIM BBIOOp Oyaymiedl mnpodeccun ©  peaanu30BbIBATh
COOCTBEHHBIE KU3HEHHBIE TUIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0 W CaMOOOpPA30BaHHMIO Ha
MPOTSIKEHUHN BCEH KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HCTOYHUKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CyIlIeCTBOBAHMS;



MOBBIIICHUE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MNPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYIKOB M OLIGHKM HUX BO3MOXHBIX IIOCHEACTBUM 1A
OKPYXKaroUIEn Cpebl;

OCO3HAaHME TJI00ATBHOTO XapakTepa 3KOJOTMYECKHX MpoOJjeM M MyTed HuX
peleHns;

CIOCOOHOCTh HMCHOJB30BaTh MPHOOpETaeMble MPU HU3YYCHHH OWOJIOTUU
3HAHMSI M YMEHUS MpU PEIICHUH Npo0JieM, CBSA3aHHBIX C PalUMOHAIbHBIM
IPUPOJIOTIONB30BaHUEM  (COOMIOJIEHUE  TMpaBUI  TOBEIEHUS B  MPHUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B DKOCHUCTEMAX, OXPaHY BHJIOB,
sKocUcTeM, Ouocdepsi);

AKTUBHOE  HEMPUITUE JCUCTBHUM, NPUHOCAIIMX BpEd OKPYKarOLIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSTHBIE HKOJIOTMUYECKUE
NIOCJIEICTBUS NIPEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIMYue Pa3BUTOrO SKOJIOTMYECKOrO0 MBIIIEHUS, YIKOJOTHUECKON KYJIbTYpHI,
OIBITA NEATEIbHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMM B IO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYAaCTHIO B ITPAKTHUYECKON JESITEIIBHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 NO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSL HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JHAJIOTE
KYJbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MECTA B MOJHUKYJIBTYPHOM MUPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl KaK CpeIcTBa
B3aMMOJICHCTBUS MEXK]y JIFOJbMH U MIO3HAHUS MUPA;

NMOHUMaHUEe crnenudUKd OUOJIOTUM KaK HayKd, OCO3HaHUsi €€ pojiu B
(GOopMUPOBAHUN PAIMOHATIBHOTO HAYYHOT'O MBIIUICHUS, CO3/JaHUU IIETOCTHOTO
IpPEJCTaBICHU 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YeJOBEKa U
oOIIeCTBa, B MMO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH Mpo0sIemM
COXPaHEHMS IPUPOTHOIO PABHOBECHS;

yOeKAEHHOCTh B 3HAYMMOCTH OWOJIOTUM JAJISi COBPEMEHHOW IMBHIIM3ALINU:
oOecrieyeHus: HOBOTO YpPOBHS DPAa3BUTHUS MEIULMHBI, CO3JAaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  peIIaTh PECypCHble  MIPOOJIEMBI  Pa3BUTHS
4eJI0BeUeCTBa, MOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX IKOJIOTUYECKUX MPOOIeM U
oOecrieyeHus  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAaHUIO TPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJIOTMYECKUX 3HAHUM B LEIsIX
MOBBIIICHUS OO0IIel  KyJbTYpbl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak



COCTaBHOW YacTH (DYHKIIMOHAJIILHOM IPaMOTHOCTU OOydaromuxcs, (GopMHpPyeMOil
IpU U3y4YeHUH OUOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh [OJy4YaeMble 3HAHMS JJIs aHaiau3a u
OOBSICHEHHSI SIBICHUI OKPYXKAIOIIETO MUpPA M MPOUCXOISAINX B HEM HM3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKIIOUEHHS HA OCHOBE HAay4HbIX (AKTOB WU
MMEIOIINXCS JaHHBIX C IEJIbI0 IOJIyYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS IS
pelieHus npodyieM B pealibHBIX )KU3HEHHBIX CUTYAIMAX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW JAESITEeIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH
MPOEKTHYIO M HCCIIEOBATENbCKYIO AESTENbHOCTh NHIMBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHHWIO U
caM000pa30BaHUIO, K AKTHBHOMY IOJYYEHHUIO HOBBIX 3HaHMM 1O OWOJIOTUU B
COOTBETCTBUHM C KUZHEHHBIMU [TOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOCHHS y4eOHOro mpenmera «buomorusy
BKJIFOYAIOT: 3HA4YMMbIe i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUYaIOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) O0IIeHayYHbIe MOHSATHUS, OTPaXKAIOIINe
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHpa U CHeuu(pUKy METOJIOB IO3HAHUS,
UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPrusi, SBJICHHE, MPOIECC,
CUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIIEIOBAaHUE,  HAOJIOJICHHE,  WU3MEpPEHHE, OKCIHEPUMEHT U  JAPYrux),
yHUBEpCaJIbHbIE Yy4ueOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

PETYJISATUBHEIC), oOecrieunBaroIye (dbopmHpoBaHUe (GYHKIIMOHATIBHOM
IPAMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMM OOYy4YaroluXxcsi, CIOCOOHOCTh
O0yJarOIIIXCsI HCIIOJIB30BaTh OCBOEHHBIE MEXTUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYCCKNE 3HAHWS W  YHUBEpPCAJIbHBIC y4YeOHBIE JCUCTBUS B
MO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MeTanpeIMeTHbIE PE3yJIbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIETro
o0pa3oBaHus JOJIKHBI OTPaXXaTh:

OBaanenune YHHBeEpPCATbHBIMH yueOHbIMH NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOrHYEeCKHe TeCTBHS:

CaMOCTOSITeILHO  (OPMYIMpOBaTh W aKTyalIM3UpoOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TP OCBOCHWHM 3HAHWA TPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanu3a, cuHTE3a, CPAaBHEHHMS, KIIacCU(BUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICTT



OMOJIOTMYECKUX MOHATUN (BBIAEIATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIUBATH
CBSI3M C IPYTUMH OHATUSIMH);

ONpENENATh LEIU JEATEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUHM UX
JOCTUKEHMSI, COOTHOCUTD PE3YJIbTATHI JEATENILHOCTH C TOCTABJICHHBIMU LIEISIMU;

UCIOJI30BaTh OMOJOTUYECKHUE MOHATUSA ISl OOBSICHEHUS (DAKTOB M SIBICHUUN
YKWBOW NPUPOJIBI;

CTPOUTH JIOTUYECKHE pACCYKIeHUs (MHIYyKTUBHbIE, JEAYKTUBHBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTM W NIPOTUBOPEYMSI B PacCMATPUBAEMBIX
SBJICHUSIX, (POPMYJIMPOBATh BHIBOBI U 3aKIIOUCHMUS;

IPUMEHSTh CXEMHO-MOJIEJIbHbIE ~ CpeAcTBa s IPEJICTaBJICHMS
CYILIECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4Yae€MbIX OMOJOTMYECKHX OOBEKTax, a
TAaK)K€  NPOTUBOPEUMH  Pa3HOIO0  pOJAA,  BBIIBICHHBIX B Pa3JIMYHBIX
UH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabatrbiBaTh IUIAaH pELICHHs MPOOJEMBbl C YYETOM aHAIU3a MMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM AESITEIBHOCTH;

KOOPAMHUPOBaTbL M  BBIIOJHATH pabOTy B  YCJIOBMSIX  PEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE IIPU PELIEHUH KU3HEHHBIX IPOOJIeM.

2) 06a30BbIe HCCJIeA0BATEIbCKHE IeCTBUS:

BJIAJETh HABBIKAMH y4E€OHO-HCCIIEOBATEIBCKON U MMPOEKTHOM JESITEIbHOCTH,
HAaBBIKAMHM  paspelieHusi mpooOsieM, CHOCOOHOCTBIO W  TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1ay, IPUMEHEHUIO
pa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh Pa3IMYHbIE BUJbl JEATEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HAaHUA, €r0 HUHTEpIpeTaluu, MNpeoOpa3oBaHUI0 M NPHUMEHEHHUI0 B Y4eOHBIX
CUTyalLUsiX, B TOM YHUCJIE€ IPU CO3JaHUM YUEOHBIX U COLUAIBHBIX IPOEKTOB;

(dbopMHpOBaTh HAyYHBIA TUI MBIIUIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3aJaud B 00Opa30BaTEIbHOM
NEATENbHOCTH U KU3HEHHBIX CUTYALIHSIX;

BBIIBISITE [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AKTyaJM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ PpEeLIeHUs,, HaXOAWTh apryMEHThl Ul J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh INIOJYYEHHBbIE B XOJE PpEIICHHUsS 3aJa4d pe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
yCIIOBUSIX;

JaBaTh OILIEHKY HOBBIM CUTYallUsAM, OLIEHUBATh PUOOPETEHHBIN OIBIT;



OCYUIECTBJISATh LIE€JIECHANIPABICHHBIA MOUCK NEPEHOCa CPEJACTB U CHOCOOOB
JeHCTBUS B MPO(ECCHOHANBHYIO CPELLY;

YMETh INEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYIO M MIPAKTHUYECKYIO 00jacTu
KU3HEAEATEIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OPUrMHAJIbHbBIE MOAXOJbl M pELICHUS,
CTaBUTb IPOOJIEMBI U 3a/1a4H, T0ITyCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX UCTOYHUKAX MHPOpPMAIMH (TEKCTe y4eOHOTo
nocoOus, HAy4YHO-IIOMYJISIPHOM JsuTeparype, OHOJIOTMYECKUX CIIOBapsX H
CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHbIX, B WHTepHeTe), aHaIM3UpOBaTh
UHGOPMAIIMIO PA3TNYHBIX BUOB U (POPM IpeCTaBICHUs, KpUTHUECKH OLIEHUBATH
€€ JT0OCTOBEPHOCTh U HENTPOTUBOPEYUBOCTb;

(opMyJIMpOBATh 3allpOChl U NPUMEHATH PA3JIMYHBIE METOIbl IIPU MOUCKE U
otOope Ouonorndeckoi MHMOpMali, HEOOXOAUMOM 7l BBITIOJHEHUS YYEOHBIX
3aj1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMAMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPY aKTHBHOI'O MCIIOJIB30BaHUs Pa3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO ~ BBIOMpPaTh  ONTUMAlbHYIO  (OpMYy  IpEICTaBICHUSA
ounonornyeckor uHpopmauu (cxeMbl, rpaduky, IUarpaMmsbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyuyHBIM $A3BIK B KadecTBe CpeAcTBa Mpu padoTe ¢
Ouonornueckoil uH(poOpMauuel: NPUMEHATb XUMHUYECKHE, (usnueckue WU
MaTE€MaTUYECKUe 3HaKU W CUMBOJBI, (HhOpMyJibl, aOOpeBHaTypy, HOMEHKIATYDY,
UCIIOJIB30BaTh W INpeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CpPEACTBA
HaIJIsIHOCTH;

BJaJ€Th  HABbIKAMU  pAclO3HAaBaHMS U 3alIUTBl  MHPOpMALUH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OByageHne yHMBeEpPCAIbHBIMH KOMMYHHUKATHBHBIMHU ACHCTBUAMM:

1) obueHue:

OCYIIECTBISATH KOMMYHHUKAIIMU BO BCeX chepax *KU3HU, aKTUBHO YUaCTBOBATh
B JIMAJIOTe WM JUCKYCCHM IO CYLIECTBY OOCYyKIaeMoi TeMmbl (YMEHHE 3aJaBaTh
BONPOCHI, BBICKA3bIBaTh CYXACHHUS OTHOCUTEJIBHO BBINOJIHEHMS MpesiaraeMon
3aJlay, YUYUTBIBATh MHTEPECHl U COTJACOBAHHOCTH MO3UIMN JPYTUX YYACTHUKOB
JMaJiora WIA JUCKYCCHH);

pacro3HaBaTh HeBepOalbHbIE CpEJICTBAa OOLICHHsS, MOHUMAaTh 3HAYCHHE
COLMAIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYaluH,
YMETh CMATYATh KOH(PJIUKTHI U BECTH IIEPETOBOPHI;



BJIQJICTh PA3IUYHBIMU CIIOCOOAMU OOIIECHUSI U B3aUMOJCHCTBUS, TOHUMATD
HaAMEpPEHHUS IPYTHX JIIOJEH, NPOSABISITh YBAXKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU popme hopMyITupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHMSI C HCHOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl 1esITeJIbHOCTh:

MOHUMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHJIUBUIYATBHOU
pabOTHI IIPU pEIICHUHU OMOJIOTHYECKON MPOoOJieMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS NP PEIIeHUN y4eOHOM 3a1auH;

BBIOMpaTh TEMAaTUKYy M METOJbl COBMECTHBIX JEHCTBUH C Y4€TOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO UjeHa KOJIJIEKTUBRA;

NpPUHUMATh 1€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHHUPOBATh JIEUCTBUA II0 €€ JOCTHUKECHHUIO: COCTABIATH IUIAH JICHCTBHH,
pacmpenensaTh pojid ¢ YU4€TOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaue€CTBO CBOErO BKJAJa M KaXJOr0 y4YacCTHUKA KOMAaH]IbI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE MPOEKTHI, OIEHMBATHL WAECU C TO3UIMA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKOW 3HAYMMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3IMYHBIX
CUTYyaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

OBJ1ajieHNe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU A€iCTBUSIMM:

1) camoopranu3anusi:

WCIIOJIb30BaTh OWMOJOTUYECKHWE 3HAHMS IS BBISBICHHS MPOOJIEM M UX
pElIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSX;

BEIOWpAaTh HAa OCHOBE OHMOJOTUYECKWX 3HAHWUW IIEJIEBHIE W CMBICIOBBIC
YCTaHOBKM B CBOMX JEHCTBHSX M MOCTYNKAax MO OTHOILIEHHUIO K JKHBOH MPHUPOJE,
CBOEMY 3/I0POBBIO U 3[J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJTbHO OCYIIECTBIISITh MMO3HABATEIbHYIO JIESITEIHHOCTh, BBISBISATH
po0JIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a7ja4 B 00pa30BaTEIIbHON
JESATeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO  COCTaBJISITh [UIAH PEHIEHUs NpoOJeMbl C  y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CUTYAIIUsM;

pacuupsTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOUTCHUMH;

JieJaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTD
3a pelICHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;



CHOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO LIMPOKOW HJPYyAULMU B
pa3HbIX 00JIaCTAX 3HAHWN, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJETh HABBIKAMM  IO3HABATENbHOM  pediekcur KaKk  OCO3HaHUs
COBEpIIAEMBIX JIEUCTBHM M MBICIUTENbHBIX IPOLECCOB, UX pE3YyJbTaTOB U
OCHOBaHUI, UCNOJIb30BaTh MPUEMBI PeIIEKCUM AJIsi OLUEHKU CUTyalluH, BbIOOpa
BEPHOI'O PELICHHUS;

yMETh OLEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELIEHUA MO HX
CHUKEHMUIO;

MPUHAMAaTh MOTHBBI M apryMEHThl JPYTrUX IpPU aHajIu3e pe3yJbTaToB
NEATEIIbHOCTH;

3) npuHsTHE CedsI M IPYTrUX:

NPUHUMATH Ce0sl, MOHMMAsi CBOM HEJIOCTAaTKH M JOCTOMHCTBA;

NPUHAMAaTh MOTHBBI M apryMEHTbl JPYTUX @pPU aHalIu3€ pe3yJbTaToB
NEATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONINOKU;

pa3BUBaATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOro YETOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTaThl OcBOeHUs nporpammbel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuueckue s yuedHoro npeamera «buomorus»
HAy4HbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUBI IE€ATEIbHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUW B Pa3jIMYHbIX Y4EOHBIX CUTyalUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX C Ouonoruei. B mporpamme mpenmMerHbie
pe3yJIbTaThI MIPEACTABICHBI IO FOJIaM 00yUEHUsI.

[IpenmeTHble pe3ynbTaThl OCBOCHMS ydyeOHOro npeamera «buonorus» ¢ 10
KJlacce JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJH OMOJOTUHU B CUCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUs, O BKJIAJE POCCHUCKUX M
3apyOeKHBIX yUYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTHUU, (PYHKIHMOHAIHHON
IPaMOTHOCTH Y€JIOBEKa Il pEIIeHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pACKpbIBATh COJEpKaHUE OWOJOTMYECKUX TEPMUHOB M MOHSATHH:
KU3Hb, KJETKa, OpraHu3M, MeTaboau3M (OOMEH BELIECTB U IMpEeBpallcHUE
SHEPIHM), TOMEOCTa3 (CaMOpEryJisilius), YPOBHEBAasI OPraHU3ALMS KUBBIX CUCTEM,



CaMOBOCIPOU3BEICHHE (PENPOIYKLHKA), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE H3yaraTb OWOJIOTUYECKUE TEOpUH (KJIETOYHAs, XpPOMOCOMHas,
MyTallUOHHAs, LEHTpaJbHas JIOTMa MOJIEKYJSIpHOM Ouosoruu), 3akoHsl (I
Mengens, T. Moprana, H. Y. BaBuiioBa) u ydenus (0 LEHTpax MHOTOOOpasus u
MPOUCXOXKJEHUS KyJIbTypHbIX pactenuit H. M. BaBuioBa), onpeaensTh IrpaHULlbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO MO3HAHUA B OMOJIOTUHU: HAOIIOCHNUE U
ONHMCAHME YKUBBIX CHCTEM, IPOLECCOB U SIBICHUI, OpraHu3anus U IMPOBEACHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTAa,  BBIIBWKEHUE  THIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIECAYyEMbIMU BEJIMYMHAMHU, OOBSCHEHUE MOJIYYEHHBIX
pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX NOHITHI, TEOPUA U 3aKOHOB, YMEHHE
JIENIaTh BBIBOJIbI HA OCHOBAHUU IOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE NPU3HAKA BUPYCOB, KJIETOK IPOKAPUOT U
JYKapUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOIECCOB: OOMEHa BEIIECTB M MPEBpALICHHS SHEPTUU B KIETKe, (DOTOCHMHTE3A,
IUIACTUYECKOTO M JHEPreTUYecKoro oOMEeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OILUIOJOTBOPEHMS, PA3MHOXKCHHUS, HWHIUBUAYAIBHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJYYEHHbIE 3HAHUS A1 OOBSCHEHUS OMOJIOTMYECKUX
IIPOLIECCOB M SIBJICHUM, IUJI NPUHATHS NMPAKTUYECKUX PELICHUW B MOBCEAHEBHOU
KHU3HU C IeNpl0 obOecredeHuss 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBBS
OKPY>KaIOIIUX JIF0/IeH, COOII0IEHUS] HOPM IPaMOTHOIO TMOBEJEHUS B OKPY Karolei
IPUPOJIHON cpene, MOHMMAHUE HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHXKEHUN
COBPEMEHHOU ounonoruu 151 OMOTEXHOJIOTHA UL PalMOHAJIBHOTO
IPUPOAOIIOIb30BaHNUS;

YMEHUE peIIaTh 3JIEMEHTApHbIE T'€HETUYECKHME 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpEIMBaHUE, CLEIUIEHHOE HacJel0BaHUE, COCTaBIATh CXEMbI
MOHOTMOPHUIHOTO CKpEIIMBaHUs JUIsl NpeAcKa3aHusl HAcClIelIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJHATh JIA0OpAaTOpHbIE M MpakTUYeCKHe padoThl, COOII0aTh
npaBuiIa mpy paboTe ¢ yueOHBIM U TaO0PaTOPHEIM 000PYIOBAaHUEM;

yMEHHE KPUTHYECKH OLEHUBaTh U HHTEPIPETHUPOBaTh HH(GOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUs, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUSA U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBON MH(POPMALIMH, HAYYHO-TIOMYJIIPHBIE
MaTepHalibl), 3TUYECKHE acCIEKThl COBPEMEHHBIX HCCIEAOBAHMI B OHOJIOTHUH,
MeAMIIMHE, OMOTEXHOJIOTUH;



YMEHHE CO3/1aBaTh COOCTBEHHBIE IHCHBMEHHBIC W YCTHBIC COOOIIEHUS,
0000mass 6MoTOTHYECKYI0 HH(POPMAIUIO M3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BATh MOHATUITHBIN armapaT OMOJIOTHH.

[IpeameTHble pe3ynbTaThl OCBOCHMS ydeOHOro mpeamera «buonorus» 6 11
KJlacce TOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUIA O MECTE W POJH OMOJIOTUU B CHCTEME HAyYHOTO
3HaHMS €CTECTBCHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTWHBI MHpPAa W HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCHUUCKUX U
3apyOCKHBIX yUYEHBIX-OMOJOTOB B pa3BUTHE OWOJMOTUM, (YHKIUOHATHHOM
IPaMOTHOCTH Y€JIOBEKa ISl pEeIIeHUs )KU3HEHHBIX 3a/1a4;

yMEHHE PACKpPBIBaTh COJCpKaHUE OWOJOTHYECKUX TEPMUHOB W TOHSATHH:
BUJI, TIOMYJISAINS, TeHOMOHI, IBOJIONHS, ABUKYIINE CUIBI ((PaKTOPHI) IBOIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKHE (AKTOPHI,
HPKOCUCTEMA, TMPOAYLEHTbI, KOHCYMEHTBI, pPEIAYLEHTbl, LEeNH MUTaHUA,
HKOJIOTHYECKas MUpaMuaa, OuoreoreHos3, ouocdepa;

yMEHHE H3jaraTh OHOJOTHYECKHEe TEOpHH (SBOMIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs OHBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimeBoro cxonactea K. M. bapa, uepenoBaHus riaBHbIX HaIlpaBlIeHUNH U
nyteii oo A. H. CeseprioBa, yuenust o ouocepe B. 1. Bepnaackoro),
OTIPEIENSITh TPAHUIBI X TPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

yMEHHUE BJIaJIETh METOJIaMH HAYYHOTO IMO3HAHKS B OMOJIOTUH: HAOIOCHHE U
OMMCAHWE YKUBBIX CHUCTEM, TPOIECCOB U SIBJICHHUI, OpraHu3aIiis M MPOBEICHUE
OMOJIOTUYECKOTO  OKCHEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXJy MCCIIeyeMbIMH BEJIIMYMHAMHU, OOBSCHEHUE MOJTYUYEHHBIX
pE3yNbTaTOB, MCIOJIB30BAaHHBIX HAYUYHBIX MOHITHH, TEOPUA W 3aKOHOB, YMCHHE
JIeaTh BBIBOJIGI HA OCHOBAHUH TOJIYYCHHBIX PE3yJIbTATOB;

yMEHUE BBIICNATH CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJSIHUN, MTPOAYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACJEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsl, MPUCIOCOOICHHOCTH
OpPraHU3MOB, JECWCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, TEpEeHOCA
BEIIECTB W TIOTOKA JHEPTUH B DKOCHCTEMax, AHTPONOTEHHBIX HW3MEHEHUU B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOT€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMCHATH TOJyYCHHBIC 3HAHUS ISl OOBSICHEHHS] OMOJOTHYECKHX
IIPOLIECCOB M SIBJICHUM, [UI1 NPUHATHS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KHU3HU C 1eJplo obOecriedeHuss 0e30acHOCTH CBOETO 3/J0POBbS U 3JI0pOBbS
OKPY>KaIOIIUX JI0JeH, COOMI0/IEHNs HOPM IPaMOTHOI'O MOBEICHUS B OKpYKarouei



NPUPOIHON cpelle, TMOHMMAaHHE HEOOXOIUMOCTH HCIOIb30BAHUS JIOCTHIKCHHIA
COBPEMEHHOW OMOJIOTHY JIJISl PAIlHOHAIBHOTO MTPUPOIOTIONIE30BAHMS,

YMEHHUE pelaTh dJIEMEHTAapHbIE OMOJIOrMYecKHe 3a7add, COCTABIATH CXEMbI
NIePEHOCA BEIIECTB M SHEPTHU B IKOCUCTEMAX (LI MUTAHHMS);

YMEHHUE BBINOJHATh JIA0OpAaTOpPHBIE M MpaKTUYECKHe padoThl, COOII0IaTh
npaBuiIa pu padoTe ¢ y4eOHBIM H J1a00paTOPHBIM 000PYAOBaHUEM;

YMECHHE KPUTHYECKH OLEHUBATh M HMHTEPIPETUPOBATH HH(DOPMAIIUIO
OMOJIOTUYECKOTO COJICpIKAHUS, BKIIOYAMONIYI0 IICEBJOHAYYHBbIE 3HAHUS U3
Pa3UYHBIX UCTOYHHUKOB (CPEACTBAa MacCOBOW MH(POPMALNU, HAYYIHO-TIOMYJISIPHBIE
MaTepualibl),  pacCMaTpWBaTh  TNIOOAIBHBIC  JKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBbIC NHCHMEHHBIE W YCTHBIE COOOIICHUS,
00001128 6MOIOTHUECKYI0 MH(POPMAILIUIO M3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHnue pa3aejioB U TeM nudpoBbie
Ne n/m P Konrpoanusie IlpakTuueckue (mucpp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchbl
bu6mmorexa [JOK
buosorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
JKuBbIe CHCTEMBI M UX OPraHU3aIIHS 1 bubmmorexa TIOK
p H https://m.edsoo.ru/7f41c292
XHUMHUUYECKUH COCTaB U CTPOEHHUE KIETKHA 8 1 bubmmorexa [JOK
p https://m.edsoo.ru/7f41¢c292
>KI/13HC CATCIILbHOCTD KJICTKN 6 BI/I6J'II/IOTCK8. HOK
A https://m.edsoo.ru/7f41c292
PazMHokeHne 1 MHAUBUAYATbHOE PA3BUTHE 5 1 bubnmoreka [JOK
OpraHu3MoOB https://m.edso0.ru/7f41c292
HacnencTBeHHOCTH M N3MEHYHNBOCThH 8 15 bu6mmoreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
Cenexmust opraHu3mMoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHI https://m.edsoo.ru/7f41c292
Pe3epBHOE BpeMs 1 bubmnorexa [IOK
p p https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 4


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

11 KITACC

HaumeHoBaHue pa3iesioB U TeM
Ne ni/m
NMPOrpamMMbl

DBOJIOIMOHHAS OMOJIOTHS

BO3HI/IKHOBGHI/IC nu pa3BI/ITI/Ie JKHU3HHU Ha
3emite

Opranusmel 1 OKpyKaromas cpeia

COO6H.I€CTB8, H 3KOJIOTHYCCKHNE CUCTCMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaudecTBO 9acoB

Bcero

34

KonTposabHbie
padoThI

IIpakTnyeckue
padoThbI

0.5

2.5

DJIEeKTPOHHbIE
(uu¢posbIe)
oOpa3oBaTejibHbIE

pecypchl

bu6mmorexa [JOK
https://m.edsoo.ru/7f41cc74

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f41cc74

Bbub6mmorexa [JOK
https://m.edsoo.ru/7f41cc74

bub6mnoreka I1IOK
https://m.edsoo.ru/7f41cc74

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

IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosmmyecTBo yacos DJIEeKTPOHHBIE
Ne HMara undgposbie
Tema ypoka Kontpoabnbie IlpakTuyeckue
n/n Bcero H3y4yeHusi oOpa3zoBaTe/IbHbIC
padoThbI padoThbI
pecypchbl
Bbu6morexa [JOK
buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUS KUBOU HPHUPOJIBI.
[IpakTnueckas pabora Ne 1
«Mcnonp30BaHue pa3IMUHbIX 1 0.5 bubmmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUYEHUU
OMOJIOTUYECKHX 0OBEKTOBY
buonoruueckue cuctemsl, IPOLIECCHI 1 bubnmnoreka [JOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
XUMUYECKU cocTaB KJIeTKHU. Bosia u 1 bu6mmoreka [JOK
MHHEPAIBHBIC COJIH https://m.edso0.ru/863e674e
bu6mmoreka [JOK
b .C 0 1
S LOCTAR 1 CTPOCHHE DEIKOB https://m.edsoo.ru/863e6b72
depMeHTHI — OMOJIOTHYECKUE
Karanu3aTopsl. JlabopaTopHas
pabota Ne 1 «3yuenue 1 05 bubnnorexa [IOK
KaTaINTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha TpUMEpe aMIIIa3hI
WJTU KaTajasbl)»
VYrinesoasl. JIunuael 1 Bubmuorexa HOK

https://m.edso0.ru/863e6870



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

bu6mmorekxa [JOK

8 Hywaentiosbie knenorel. AT® https://m.edsoo.ru/863e6d5¢c
9 HcTopust 1 METOABI U3yUEHUS bu6nuoreka [IOK
kietku. Kiierounas teopus https://m.eds00.ru/863e6e88
10 KrneTka kak mnenoctHas KuBas
cucrema
CtpoeHue 3yKapuOTHIECKOM KIETKH.
JlaGopaTtopnas pabota Ne 2
«M3ydeHne cTpoeHUs KIETOK bubnnorexa [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OakTepuii 0] MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIpEnapaTax u ux
OITHCaHUE
bubmuoreka [JOK
12 OOMeH BelecTB Wi METa00IU3M httos://m.edsoo.ru/863¢766¢
bu6mmoreka [JOK
13 Poroctes. Xemociires https://m.edso0.ru/863e7c98
. bubmuoreka [JOK
14 DHepreTiicckuii 0bmen https://m.edsoo0.ru/863e7aae
JKus3HeHHBIN MK KIeTKU. [emenue
kieTku. Muros. JlabopaTopHas Bu6miorexa {OK
15 paborta Ne 3 «HaGnronenue muto3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpernapaTax»
16 buocuures Oenka. Peakmusa bu6nmnorexa [JOK
MAaTPUYHOTO CUHTE3a https://m.eds00.ru/863e796e
bu6nmnoreka [JOK
17 Tpancisiuus — buocuires beka https://m.eds00.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — bubnuorexa [IOK


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

BUPYCHI

https://m.edso0.ru/863e7540
bu6mmorexa [JOK

19 @opMBI pa3MHOKEHHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmorexa [JOK

20 Melii

enos https://m.edsoo.ru/863e7f4a
OOpazoBaHue 1 pa3BUTHE TOJOBBIX
kJ1eToK. OII0J0TBOPEHHE.
21 Jlaboparopnas pabota Ne 4 05 bubmmorexa [JOK
«M3ydenne cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha FT'OTOBBIX
MUKpOTIpenapaTax»
99 NHnuBuyanbHOE pa3BUTHE Bbubmmorexa [JOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 I'enetnka — Hayka o bubmmorexa [IOK
HACJIEACTBEHHOCTH U N3MEHYNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACEAOBaHUS
24 MIPU3HAKOB. MOHOTHOpUIHOE bubmorexa HOK
p ’ pHA https://m.eds00.ru/863e8878
CKpeIMBaHUE
ATHOPUIHOE CKPEIIUBAHUE. 3aKOH
25 JjeSaBI/II()JI/IMOFO H;::J'II: OBaHU bubmmorera [TOK
g https://m.edso0.ru/863e89a4
MPU3HAKOB
CuenjeHHoe HacJIeJOBaHUE
npu3HakoB. JlaboparopHas padota
26 Ne 5 «M3yuenue pe3ynbratoB 05 bubnnorexa [JOK
MOHOTUOPHUIHOTO U AUTHOPHUIHOTO ' https://m.eds00.ru/863e8c60
CKpeIlMBaHus y Ap030(UIbl Ha
TOTOBBIX MUKpPOIperapaTax»»
27 I'enetnka nmona. HaciaenoBaHue bu6mmoreka [JOK


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
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMPHU3HAKOB, COCIUVICHHLBIX C ITOJIOM

NsmenunBocth. Henacnencrsenuas
M3MEHYHMBOCTh. JlabopaTopHas

https://m.edso00.ru/863e8c60

pabota Ne 6. U3yuenue bubnnorexa HOK
28 - 1 0.5
MOAU(PUKAIIMOHHON U3MEHUYNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BapHALIMOHHOTO PsiAa U
BAPUALIMOHHOM KPUBON»
HacnencrBenHas ”3MEHYHBOCTb.
29 JlaGopaTopnas pa6ota Ne 7. 1 05 bubnuorexa [JOK
«AHanu3 MyTanui y 1po3oQuiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpemapaTax»
bu6mmorexa [JOK
30 Peneriica uesonexa 1 https://m.edso00.ru/863e8d78
PesepBHblit ypok. O60011eHNE TT0
31 Teme «HaciencTBEHHOCTD U 1
M3MEHYMBOCTH OPTAHU3MOBY»
bu6mmoreka [JOK
32 Cenekuuns kax HayKka i Ipouece 1 https://m.edso0.ru/863e9214
33 MeToapl U JOCTHKEHHUS CEASKIIUNHI 1 bubnuorexa [JOK
pacTeHUN U )KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak oTpacib 1 bubmmnorexa [JOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME


https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

MaKpO3BOJIIOIHNHN

KoJsimyecTBo yacoB DJIEeKTPOHHBIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpoanueie  Tpaxruueckue H3y4yeHusi oOpasoBaTesibHbIE
padoThbI padoThbI

pecypchbl

DBOJIOLUS U METO/IBI €€ U3YUEeHHUSI 1 bubmmorexa LIOK
https://m.edso0.ru/863ea20e

Wcropus pa3BuTHs npeacTaBIeHU 1 bubmumorexa [IOK

00 DBOIIOLINH https://m.eds00.ru/863e9570
Bbu6nmnorexa [JOK

MitipooBosmiowts ! https://m.edsoo.ru/863e9cle

[Tomynsmus Kak 2JIeMeHTapHAs

€MHULIA BUJA U SBOJIOIUH.

JlabopaTtopHnas pabota Ne 1 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e99c6

«CpaBHeHUE BUIOB IO

MOP(}OIOTHYECKOMY KPUTEPUIO»

JIBroKkymiye cuisl (3J1eMEHTapHbIE 1 bub6mmorexa [IOK

(akTOpbI) IBOIOINH https://m.edsoo0.ru/863e9da4

. bubmuoreka [JOK

EctecTBenHsbIit 0T00p 1 ero GopMbl 1 https:/m.edsoo.ru/863e9ed0

Pe3ynbTate! 3BOMIOLMY:

MPUCIIOCOOIEHHOCTh OPraHU3MOB U

BuUs1000pa3zoBanue. JlabopaTtopHast 1 05 bubnuorexa [JOK

pabora Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde

MPUCIIOCOOJIEHHOCTH OpraHu3Ma u eé

OTHOCHUTEJILHOTO XapaKTepay

Hanpasnenns u nytu 1 bubnnorexa [JOK

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

H€O6paTI/IMOCTB 9BOJIFOIINH

Hctopus xu3Hu Ha 3emiie 1 METOIbI

10 "
e€ U3yueHus
1 ['unoTe3bl NpOUCXOKAEHUS JKU3HU bubnuorexa [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3HM Ha 3eMiie 10 3paM U bubnuorexa [JOK
nepuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOTIOIUN
PACTUTENHHOTO U KUBOTHOTO MUpA.
[TpakTrueckas padora Ne 1 bubnuorexa [JOK
13 0.5
«3ydyeHne uCKonaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUl U KUBOTHBIX B
KOJUTCKIIHSX)
14 CoBpeMeHHas cucrema bubnnorexa HOK
OpraHU4eCcKOro Mupa https://m.edsoo.ru/863ea48e
Bbu6nmorexa [JOK
15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c
16 JBroxytue cuibl (haKTophl) bubmmorexa [JOK
AHTPONOTEHE3A https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH 3BOJIOLNH
yeJioBeKa
18 UYenoBeyeckue pachkl U NPUPOIHBIE bubnnorexa HOK
aJlarTaly 4eI0BeKa https://m.edso00.ru/863eaea2
PesepBubIil ypok. O6001IeHIE IO
19 TeMe «BO3HHUKHOBEHUE U Pa3BUTHE
YKU3HU Ha 3emie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl 00uTaHUs U YKOJIOTHIECKHE bu6mmoreka [JOK


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

(bakTopsI

AOluoTtndeckue (HakTophl.
JlabopaTopnas padota Ne 3.
«Mopdonornueckne 0COOCHHOCTH

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

N bubnuorexa [JOK
22 pacTeHUH U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»
bu6mmoreka [{OK
23 Buoriieciae paxtops https://m.eds00.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKU
nomysituu. [TpakTaeckas pabora
24 Ne 2 «IToacuér moTHOCTH 0.5
TIOITYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
o5 Coo0riecTBa OpraHu3MOB — bubnnorexa [JOK
OHOIIEHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTHYECKNE CHCTEMBI bu6mmoreka [IOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEeJIN IKOCUCTEMBI.
27 DKOJIOTHYECKHE MUPAMUJIBI. bubmmorexa LIOK
_ https://m.edso0.ru/863eb5fa
CsoiicTBa 3xocucteM. Cykueccus
28 [IpupoiHbIe 5KOCUCTEMBI
29 AHTpPOIOTeHHbIE YKOCHUCTEMBI
30 Buocdepa — rnobanbHas bub6numorexa [IOK
JKOCcHCTEMa 3eMJIn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS bubnuorexa [JOK

ouocdepsl

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onocdepe 3eMiaun 1

33 CocymiecTBOBaHNE TTPUPOIBI U 1 bubmmorexa [JOK
YyeJIOBEUYECTBA https://m.edsoo.ru/863ebale
PesepBHblit ypok. O00011I€HHE TEMBI

34 «Coo0111ecTBa U AKOJIOTHYCCKUE 1
CHUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOTPAMME


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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

* buonorusa. O6mas ouonorus, 10 kimace/ CuBornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O0uiecTBO ¢ OrpaHMuYE€HHON OTBETCTBEHHOCTHIO «J[PODAY;
AxnuonepHoe odiectBo «M3aatenscTBo «lIpocBenienue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyouos A.M. u
npyrue /Tlon pex. Ilaceunuka B.B., AkunonepHoe o6mectBo «M31aTenbcTBo
«IIpocsemenue»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

VYuebnuk: B.U. CuBornazos, U.b. Aradonona, E.T. 3axapoBa. O0mias
ouosiorusi. 10-11 kmaccel, 6a30BbIi ypoBeHb. - M.: JIpoda

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChHI CETU
HUHTEPHET

https://interneturok.ru/



