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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke MnporpaMMbl MO OHOJOTMU TEOPETUUYECKYID OCHOBY MJIS
OIpeNeleHUs] MOAXOJ0B K (DOPMUPOBAHMIO COJAEPXKAHUSA Y4EOHOro IpeaMeTa
«buonorus» cocraBmwim: KoHuenrtyaiaeHele nonoxeHuas DI'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH LI, cojepXaHus, pe3yidbTaToB oOOydeHus u
TpeOOBaHUN K YPOBHIO MOJITOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 O0ITUX LEIAX U
OPUHIMIAX, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpPEIHErO
obmiero oOpaszoBanusi B Poccuiickoit ®Denepamuu, a TakkKe TOJOKEHHUS O
cnenuuke OMOJIOrUU, €€ 3HAaUeHUH B TTO3HAHUU >KMBOW MPUPOJIBI U 0OecTieueHun
CYIIECTBOBAHUS 4eJoBedeckoro obmiectBa. CoriiacHO Ha3BaHHBIM IOJIOXKEHUSAM,
OTpe/ieNIeHbl OCHOBHbBIE (DYHKIIMH MPOTrpaMMBbl IO OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma mno Ouonorun Aa€T MpeAcTaBICHUE O Melsix, o0 oOien
CTpaTeruu OOy4YeHHs, BOCIUTAHUS W pa3BUTHUA OOYJAIOIIMXCA CPEACTBAMHU
yueOHoro mpenmera «buonmorusi», omnpenensier o00s3aTeIbHOE MPEAMETHOE
COJIEp)KaHHE, €ro CTPYKTYpy, pacopeleieHue M0 paslejiaM M TeMaM,
PEKOMEHYEMYIO TTOCIIEIOBATEIbHOCTh U3YYEHUSI YUYEOHOr0 MaTepuaia ¢ yu4éToMm
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM 00pa30BaTEIbHOTO
MpoIiiecca, BO3PACTHBIX OCOOEHHOCTEHN 00 yJaronuxcs.

B nmporpaMmMe 1o OHOJOrMM TaKXe€ YUUTBHIBAIOTCS TpeOOBaHMUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METalpeIMETHBIM U MPEIMETHBIM pe3yabTaram
o0ydeHus B (HOPMUPOBAHUM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEILHOMN
NeSTENbHOCTH/YUeOHBIX JCHCTBUN OOYYaIOIIUXCS IO OCBOCHHUIO COJICP)KAHUS
OMOJIOTMYECKOro 00pa30BaAHMUSL.

B nporpamme mo 6uonoruun (10—11 xmaccel, 6a30BbIil ypOBEHB) peain30BaH
NPUHIUI TPEEMCTBEHHOCTH B HM3yUYE€HUU OWOJOTHH, Onarojgaps dYeMy B HeEl
IPOCMATPUBAETCS HAMPABIIEHHOCTh HA pa3BUTHE 3HAHWH, CBA3AHHBIX C
dbopMUpOBaHUEM  €CTECTBEHHO-HAyYHOIO  MHPOBO33PEHHS, LEHHOCTHBIX
OpUEHTAIUH JIMYHOCTH, YKOJIOTHYECKOT0 MBIIIUICHUS, IPEACTABICHUIN O 3JI0POBOM
o0Opa3e XKM3HH U OCEPEKHBIM OTHOIICHHEM K OKPYKAIOIICH MPUPOTHOU cpere.
[ToaToMy Hapsily ¢ U3ydyeHHUEM OOLIEOMOIOTHUYECKUX TEOPH, a TaKke 3HAHHUH O
CTPOCHHUU >KUBBIX CUCTEM Pa3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOILECCOB B MporpamMMe Mo OMOJOTUU YJEIC€HO BHUMAHHE UCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUM B TIOBCEJHEBHOM KU3HU JJI PEIICHUS PUKIAIHBIX 33]a4, B
TOM 4HCIe: MPOPUIAKTUKH HACJIEICTBEHHBIX 3a00JI€BaHUN 4YENOBEKa, MEIUKO-
TE€HETUYECKOTrO KOHCYJIbTUPOBaHMUS, 000CHOBaHUS HKOJIOTUYECKU
1enecooOpa3Horo TMOBEAEHUST B OKPYXKAlolled MNPUPOAHOW cpede, aHauu3a
BIIMSIHUSI XO3SIICTBEHHOM JI€ATENbHOCTH YE€JIOBEKa Ha COCTOSHHE MPHUPOJHBIX U
UCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIAIHON HApaBIEHHOCTH
yuebHoro npeamera «buonorus» mpoaMKTOBaHO HEOOXOAMMOCTBIO 0OecCreUeHus



YCIIOBUM JJIsl PEIlIeHUs OJHOM M3 aKTyalbHBIX 3a7a4 HIKOJIHHOTO OMOJIOTMYECKOro
oOpa3oBaHus, KOTOpass MpeAnoiaraeT QopMupoBaHue y oOydarolmuxcs
CIIOCOOHOCTH  aJIaliTUPOBAThC K M3MEHEHUSM JUHAMUYHO Pa3BHBAIOILETOCS
COBPEMEHHOI'0 MHpA.

buonorus Ha ypoBHe cpeaHero oOuiero oOpa3oBaHMs 3aHUMAET BAXKHOE
mecto. OHa obecnieunBaeT (HOpMUPOBAHHE y OOYYAIOIIUXCS TMPEACTABICHHUMN O
HAyYHON KapTHHE MHpA, pacUIUpsieT W 0000IIaeT 3HaHUS O KUBOW TMpHUpoje, e
OTJINYWTENbHBIX TPU3HAKAX — YPOBHEBOW OpraHM3alld W DBOJIIOLMUHU, CO3MAET
yCIOBHSL  JJsi:  TIO3HAHHUA  3aKOHOB  JKMBOM  HPUPOABL,  (POpMHpOBaHMS
(YHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 M Oe3omacHoro ooOpasza
KU3HH, IKOJIOTMYECKOr0 MBIIIIEHUS, [IEHHOCTHOTO OTHOLIEHUS K KMBOW IIPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHre OMONOTHsl UMEET TaKKe JJIsl pellIeHUs BOCIUTATEeNIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  obmero  oOpa3oBaHUs,  COLUAIM3ALUN
oOydaromuxcs. M3ydenue O6nonaorud odecrneunBaeT ycioBus Uisi (popMUpOBaHUS
WHTEUIEKTYaJIbHbIX, KOMMYHUKAI[MOHHBIX W HH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpPbl, CHOCOOCTBYET HMHTETpALMK OHWOJOIMYECKUX 3HAHUU C
IPEJCTABJICHUSMHU U3 APYrUX Y4EOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH
n reorpadun. Ha3BaHHbIE MOJOKEHUS O MpEIHA3HAYCHHH Y4eOHOro IperMeTra
«buonorus» cocraBUIM OCHOBY Ul ONpEAENICHUs MOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHUIO €ro COAEpXaHus, MPEACTABICHHOIO B IMpOrpaMme 1o
Ouomnorumu.

Ot60p comepxkanusi yueOHoro mnpenmera «buonorus» Ha 0a3oBOM ypoBHE
OCYHIECTBIEH C MO3UMUUNA KYyJIbTYpOCOOOPa3HOIrO MOAXOAa, B COOTBETCTBUHU C
KOTOPBIM OOydJaromuecs AOKHbI OCBOUTH 3HAHUS W YMEHHs, 3HAYUMBbIEC IS
dbopMmupoBaHuss 0OIIEH KYJIbTYpbl, OINPEICISAIONIME aJeKBAaTHOE IIOBEJCHUE
YeJIoBeKa B OKPY)KAroIeld MPUPOJAHON cpelie, BOCTPEOOBAaHHBIE B MOBCEIHEBHOM
KU3HH M TPAKTUIECKOW AesTenbHOCTH. Ocob0e MeCTO B ITOM CHCTeME 3HAHWUU
3aHMMAIOT 3JIEMEHTHI COJIEPIKaHMs, KOTOPbIE CIIy»KaT OCHOBOM 111 pOpMUPOBAHUS
IIPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAy4HOM KapTMHE Mupa U
[IEHHOCTHBIX  OpPUEHTAllMAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHU3alHUH
OHMOIOrMYecKoro oOpa3oBaHuUs.

CTpyKTypupOBaHHE COJEpkKaHUs Y4eOHOro marepuaja B MpOrpaMMe IO
OMOJIOrMHM OCYLIECTBICHO C YYETOM NPUOPUTETHOIO 3HAUEHUS 3HAHUM 00
OTIIMYUTENbHBIX OCOOEHHOCTSIX KUBOM MPHUPOJBI, O €€ YPOBHEBOM OpraHu3alu u
HBOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKTYpe yueOHOro npeamera «buomorus»
BBIJICJIEHBI CIEAYIOIINE CoAepkKaTeabHble TMHUU: «buonorus kak Hayka. MeToibl
Hay4yHOro mno3HaHus», «Knerka kak Ouosornyeckas cucreman, «Opranusm Kak



Oouonoruyeckas cucremay», «CuctemMa U MHOrooOpasue OpPraHUYECKOr0 MHUpPay,
«OBOIIOIHS YKUBOUM MPUPOJIB, « IKOCUCTEMBI U MIPUCYIIIHE UM 3aKOHOMEPHOCTHY.

Leny u3ydyenus ydeOHoro mpeamera «buonorusi» Ha 0a30BOM YpPOBHE —
OBJIQJICHWE  OOYYAIOIIUMHCS  3HAHUSIMH O  CTPYKTYpPHO-(DYHKIIMOHATIHHOM
OpraHM3allMyd JKUBBIX CHUCTEM pa3HOrO paHra M NPUOOPETEHHE YMEHHM
UCIOJIb30BaTh 3TH 3HAHUS JJIi TPAMOTHBIX JEHCTBUN B OTHOIIEHUH OOBEKTOB
YKUBOM TIPUPOJIBI M PEIICHUS PA3IUYHBIX JKU3HEHHBIX MPOOJIEM.

Joctixkenne uenu usydeHus: yueOHoro mnpeamera «buonorus» Ha 6a30BOM
ypOBHE 00€ecreqrBaeTCs pelIeHUEM CIEIYIOMIMNX 3a1au:

OCBOCHHUE OO0YyYaIOIIMMHUCS CHCTEMbl 3HAHUI O OMOJIOTMYECKUX TEOPHSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPaBuiaX, CIyKaIlluX OCHOBON
i (OpPMUPOBAHUS TPEICTABICHUNA O €CTECTBEHHO-HAYYHON KapTHHE MHUpPA, O
METO/Iax HAyYHOTO MO3HAHUs, CTPOCHUU, MHOTO0Opa3Uu U OCOOECHHOCTSX KUBBIX
CHCTEM Pa3HOTI'0 YPOBHSI OpPraHM3alllH, BBIJAIOUINXCS OTKPBITHSIX U COBPEMEHHBIX
UCCIIEIOBAaHUAX B OMOJIOTUY;

dbopmupoBanue y oOydaroluxcs IMO3HABATEIbHBIX, WHTEIJICKTYyaJbHBIX H
TBOPYECKHX CIIOCOOHOCTEH B MpOLIECCE aHAIM3a JAHHBIX O IIYTSX pPa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJIAJIOB, UJCH M MOAXOJOB K H3YYCHHIO >KUBBIX CHUCTEM
Pa3HOro YpOBHS OpraHU3aluy;

CTAaHOBJICHHE Yy OOydJammmxcs oOmeld KyJIbTypbl, (YHKIIHOHAJIHHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHATH U OLEHUBATDH SIBICHUS OKPY>KAIOILIETO
MHUpa JKUBOW TPHUPOABl HA OCHOBAHMM 3HAHUW U OIBITA, MOJYYCHHBIX TMpU
U3y4eHUU OUOJIOTHH;

dbopmupoBaHue y oOOyYaromMXCsi YMEHHH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUWA B TMPAKTHUUYECKOW JESATEIHHOCTH YEJIOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHI U arpoONOTEXHOJIOTHH;

BOCIIUTAaHUE YOESKIEHHOCTH B BO3MOXKHOCTH TO3HAHMS YEJIOBEKOM HKHBOMU
MIPUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOTIOIEHUS STUYECKHUX
HOPM TP MPOBEACHUU OUOJIOTUYECKUX UCCIIeI0BAHMUI;

OCO3HAHUE IIEHHOCTH OMOJOTMYECKMX 3HAHUW JJi1 TOBBILICHUS YPOBHS
AKOJIOTMYECKON KYIbTYPbI, AJ11 (OPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHU U YMEHUI B MIOBCEHEBHOW JKU3HU IS
OLICHKH TOCJIEICTBUN CBOEH ESATEILHOCTHU 110 OTHOUIEHUIO K OKPYXKAOIIEH Cpelie,
COOCTBEHHOMY 37I0POBbIO, OOOCHOBAaHHE M COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIEBaHMIA.

B cucreme cpeagnero obmero obOpas3oBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SBIIAETCA O0S3aTE€IbHBIM Y4YEOHBIM MPEAMETOM, BXOIAIIUM B
COCTaB MPEAMETHOMN 001acTu «ECTeCTBEHHO-HAYyYHbIE MPEIMETHI.



J{ns u3yueHust 6uosoru Ha 6a30BOM ypOBHE CpeIHEro o0I1ero oopa3oBaHus
orBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Henenmio), B 11 kiacce — 34
yaca (1 gac B Heeo).



COJEPXAHUE OBYYEHUA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHUU C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JIPYTMMHU €CTECTBEHHBIMU HayKamH, (uiocopueil, ITUKON, ICTETUKON U MPaBOM.
Ponp Ouonoruu B (OpMHUPOBAHHM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOIOTHYECKUX HAYK.

Metobl O3HAHUS KUBOU MPUPOIBI (HAOIIOAEHNE, SKCIIEPUMEHT, OMTUCAHUE,
U3MepeHue, Kiaccuukaius, MOJCIUPOBAHNE, CTAaTUCTUYECKas 00padoTKa
JTAHHBIX ).

JemoHcTpanum:

IToprpetsr: Y. lapsun, I'. Menaens, H. K. Kombnos, Ix. Yorcon u ®@. Kpuk.

TaOnuiet u cxembl: «MeTobl TO3HAHUS KUBOU MTPUPOJIBD.

JlaGopaTopHble M IpakTU4YecKne padoThI:

[Ipaktuueckas paboraNe 1. «Mcnonb3oBaHue pa3IMYHBIX METOJOB IpU
M3y4CHUU OMOJIOTHIECKUX OOBHEKTOBY.

Tema 2. 7KuBble cMCTEeMbI U X OPTraHU3ALMSL.

JKusbie cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouosioruu. Otaudyue
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pazHOooOpasue. Y pPOBHU OpraHU3alUu OMOCHUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIM, MOMYJIALMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTeOlIeHOTUUECKHUI ), OnochepHBIil.

JlemoHcTpanum:

Tabmuupl u cxembl: « OCHOBHBIE TIPU3HAKU JKU3HU», «YPOBHU OpraHU3AIMU
YKABOU TIPUPOIBD».

O6opynoBanue: Mmojiens Mosekyibl JJHK.

Tema 3. XuMH4eCKHH COCTAB M CTPOCHHE KJIETKH.

XUMHYECKUN COCTaB KJIETKU. XHWMHUYECKHUE DJIEMEHTBI: MAaKpPOIJIEMEHTBHI,
MHUKPOA3JIEMEHTHL. BoJla 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIIUM BOABl W MHUHEpPAIbHBIX BellecTB B kieTke. llommepkanue
OCMOTHYECKOT0o OanaHca.

benku. CoctaB U crpoeHre OeaKoB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3amennmblie 1 3aMEHUMBIE AMHUHOKHUCIIOTBHL. AMUHOKUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKYJIbl (TMEpBUYHAsl, BTOpUYHAs, TpEeTUYHAS U
YETBEPTUYHAA CTPYKTypa). XHUMHUYECKHME CBOWCTBa OenkoB. buonornueckue
GbyHKIIMN OENKOB.



®epMeHTHl — OuWonormyeckue KaranuzaTopbl. CTpoeHHe (QepMeHTa:
aKTUBHBIA TIEHTp, cyOcTparHas crenuduunocts. KodepmeHThl. Butamunbl
OTnunuust pepMEHTOB OT HEOPTrAHMYECKUX KAaTaIU3aTOPOB.

YrieBoael: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a U Je30Kcupudo03a),
nucaxapuibl  (caxaposa, JIaKTO3a) U MoJucaxapuabl (Kpaxmal, TJIMKOTEH,
[eJUTI0103a). bruosornueckue pyHKIMM yTriaeBO0B.

Jlunuaer:  Tpurmunepunbl, Gochomunuasl, crepouabl. [ umpoduibHO-
rupopoOHble cBoOMcTBa. buonormyeckue QyHKuuMM JunuaoB. CpaBHEHUE
YIIEBOIOB, OCJIKOB U JIMIIHJIOB KaK UCTOYHUKOB SHEPTHH.

Hyxnennossie kucnorel: JIHK wu PHK. Hykneoruasr — MoOHOMEpHI
HykjaenHoBbIX Kucnot. Ctpoenue u ¢yaknuu JJHK. Ctpoenne n dynkuun PHK.
Bunst PHK. AT®: crpoenue u pyHKIUM.

[uTonorusa — Hayka o kJjeTke. Kiierounast Teopusi — mpuMep B3auMOACHCTBUS
uaei u pakToB B HAYYHOM MO3HAHUH. METO/IbI U3yUECHHS KIETKH.

Knerka kak 1enoctHass »kuBasg cucrema. OOmMe NpU3HAKU KIIETOK:
3aMKHyTas HapyxHass memOpana, mosiekyiasl JIHK kak reHernueckuil amnmapar,
CUCTEMA CUHTE3a OelIKa.

Tunbl KJIE€TOK: SyKapuOTHYecKass M mpokapuoTuueckas. OCOOEHHOCTH
CTpPOEHHUSI IPOKapuOTHUeCKOW KieTku. KierouHas creHka Oakrepuil. CtpoeHue
SYKapUOTHYECKOM KIIETKHM. (OCHOBHBIE OTJIMYMUSL PACTUTEIBHOHN, >KUBOTHOW U
IrpUOHON KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAJIMKC, UX
¢byukiuu. [Inazmarnyueckas memOpana, e€ cBoiicTBa u pynkuun. [luronnazma u eé
opranouzbpl. OnHoMemOpanHbie opraHouabl kietku: OIIC, ammapar ['ombaxw,
an30coMbl. [loyaBTOHOMHBIE OpPraHOWAbl KJIETKH: MUTOXOHJPWH, TUIACTUJIBI.
[Ipoucxoxaenne MUTOXOHApUM W TiacTua. Bunabl mmactua. HememOpanHbie
OpPraHOWIbl KJIETKUA: PUOOCOMBI, KJICTOYHBIM IIEHTP, ILEHTPUOIU, PECHUYKH,
KIyTUKU. QyHKIUY OPraHOMAOB KJIETKH. BKiroueHus.

SAnpo — perynstopHbiii HeHTp kieTku. CTpoeHue siapa: sjuepHas 00oJjouKa,
KapuoIuiazmMa, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCHOpT BEIIECTB B KIETKE.

JlemoHcTpanum:

Iloptpersl: A. JleBenryk, P. I'yk, T. llIsann, M. Ilneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. @pankius, K. M. bap.

Hunarpammer:  «PacnpeneneHne XUMHYECKUX JJIEMEHTOB B HEXKHBOU
npupoae», «Pacnpenenenne XUuMUYECKUX 3JIEMEHTOB B 5KUBOM MTPUPOIE».

Tabmuuer u cxembl: «llepuonuueckas TabiMLa XUMUYECKHX SJIEMEHTOBY,
«CTpoeHre MoJeKyJIibl BOoJbI», «brnocuHTes 6enkay, «CTpoeHre MOJIEKYIbl OeKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. [JHK», «CTtpoeHne mMoseKkyibl



AT®», «CTpoeHHE PYKApUOTUUECKON KIETKH», «CTPOCHHE >KUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHME NPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sazipa KIETKN», «Y rIeBoaAbDy, «JIunuabn.

OOopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYIOBaHUE [UIsl IPOBEACHMUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpONpENnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATTLHBIX KIIETOK.

JlaGopaTopHble M IpakTU4ecKne padoThbl:

Jlaboparopnass pabora No 1. «M3ydyeHue KaTaIUTUYECKONW aKTUBHOCTU
dbepMeHTOB (Ha TpUMEpPe aMUJIa3bl WA KaTalla3bl).

Jlaboparopnast pabora No 2. «V3ydueHue CTpoeHHsS KJIETOK PaCcTCHH,
KUBOTHBIX M OAaKTEpHil MOJ] MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTIpernapaTax U HUX
OIHCAHHE.

Tema 4. ’/KusHe1eATeJIbHOCTD KJICTKH.

OOmeH BemiecTB, Wiu METabOMU3M. AcCUMIIIANNS (TJIACTUYECKUN OOMEH) U
JTUCCUMUJIISIUSA (SHEpPreTuueckuii oOMeH) — JB€ CTOPOHBI €JIMHOro Mpolecca
MeTtabonu3ma. Poib 3aKOHOB COXpaHEHHUS BELIECTB M JHEPrUM B MOHUMAaHHUH
MeTabonu3ma.

Tunsl oOMeHa BeriecTB: aBTOTpO(dHBIN U reTepoTpodHbIii. Ponb depmeHTOoB
B OOMEHE BEILIECTB U MPEBPAILIEHUH SHEPTHH B KIIETKE.

®orocunTe3. CBeroBas u TeMHoOBasg (a3pl (orocuHTeza. Peakuuu
dbotocunTesa. IPppekTuBHOCTL PoTocUHTE3a. 3HAUCHUE (HOTOCUHTE3a JJISl )KU3HU
Ha 3emie. BnusHue ycnoBuil cpeapl Ha POTOCHHTE3 U CIIOCOOBI MOBBIILIEHUS €ro
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUMU.

XeMocuHTe3. XeMOCUHTE3UpYIolue OakTepru. 3HaYEHUE XEMOCUHTE3a IS
KU3HU Ha 3emIIe.

OHepreTnuueckuii oOMeH B KJeTke. PaciiernsieHue BellecTB, BbIACIEHUE U
AKKyMYJMpPOBAaHUE DSHEPrUM B KIETKE. OTalbl JHEPreTHYECKOTOo OOMEeHa.
I'mikomus. bpoxxenne m ero Buuabl. KucnopomHoe OKHMCIIEHHE, WM KIIETOYHOE
JIbIXaHHE. OkucnuTeNnbHOe dhochopunupoBanue. D¢ hHeKTUBHOCTD
HHEPreTUYECKOro OOMeHa.

Peakniun wmarpuyHoro cuHrte3a. I'enermueckas uHpopmanus wu JIHK.
Peanuzanus renernyeckoil mHpoOpManuu B KieTKe. ['eHeTHYecKuit KOJ U €ro
cBoiicTBa. Tpanckpunuusa — Marpuunblii cuaTe3 PHK. Tpancnsuus — OnocunTes
Oenka. Otanbl TpaHcisuuu. KoaupoBanue amuHOKuchoT. Ponb pubocom B
OuocuHTe3e Oenka.

Hexnerounsie Gopmbl xku3uu — Bupycel. Ucropus otkpsitus Bupycos (. W.
NBanoBckuit). OCOOCHHOCTHM CTPOEHUST M JKM3HEHHOTO IIMKJIAa BHPYCOB.
bakrepuodaru. bonesnu pacTteHui, KUBOTHBIX UM YEJIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummyHonedunura yenoseka (BUY) — BozOyaurens CIIM/]a.



OOpatHass ~ TpaHCKpuUIIIMsA, peBepraza W uHTerpaza.  llpodwunaktuka
pacipocTpaHeHHUs] BUPYCHBIX 3a00JIEBaHU.

JlemoHcTpanum:

[Toprpersl: H. K. Konbnos, JI. Y. IBanosckuid, K. A. Tumupszes.

Tabmuubl u cxembl: «Tumbl nutaHusy, «Merabomuszmy», «MUTOXOHIPUSY,
«HepreTudeckuii ooMmen», «Xioporacty, «dorocunres», «Crpoenue JJHK»,
«Ctpoenue u PyHKIIMOHUpPOBaHUE reHay, «Cunre3 0enka», «['eHeTHuecKuit Koy,
«Bupyce», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM Huka Bupyca CIIN/la,
Oakrepuodaray, «Permmukanus JJHK».

O6opynoBanue: moaenu-anmmkanuu «Yasoenue JIHK u TpaHCKpumnusy,
«buocunres 6enka», «CTpoeHue KIETKI», Mojielb cTpykTypsl JJHK.

Tema 5. PasMHOKeHUe M HHIUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KrnerouHblii UK, WM KU3HEHHbIM LMK KieTku. MHTepdaza u MUTO3.
[Iponeccrl, mporekawomue B uHTepdasze. Pernumkanus — peakuuss MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JlumiouaHBIA W TalJIOWIHBIA ~ XpPOMOCOMHBIE ~ HaOOpbl.  XPOMATHIIBI.
[lutosiornueckue OCHOBBI PAa3MHOXKEHUS W  HUHIWBUIAYAJIBHOTO Pa3BUTHSA
OpPraHu3MOB.

[enenue knerkm — muto3. Cragum murosa. [Iponeccel, nmpoucxoasmme Ha
Pa3HbBIX CTAAUAX MUTO3a. BUONIOrnyecKuii CMbICT MUTO3A.

[IporpammupyemMas rubenb KIETKU — anomnTo3.

®opmMbl pa3sMHOXKEHHUSI OPraHu3MOB: Oecrojioe U nosnoBoe. Bunpl 6ecrnonoro
Pa3MHOXEHUS: [IEJICHUE HAJBOE, IOYKOBAHME OIHO- W MHOIOKJIETOYHBIX,
copooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpPraHu3MOB, €r0 3HAYECHUE IS CEJICKLINH.

[TonoBoe pa3sMHOXKEHHUE, €ro OTJINYHUS OT OECIONOro.

Meiio3z. Ctaguu Mmeitosza. Ilporecchl, mpoucxoisiiue Ha CTaaAusiX Meno3a.
IloBenenne xpomocom B Menosze. KpoccuHrosep. buosmormdecknii cMbIica U
3HA4YEHUE Meno3a.

['amerorenes — mpoiecc 00pa30BaHUS TMOJIOBBIX KIJIETOK Y IKHUBOTHBIX.
[TonoBbIie kene3bl: CEMEHHUKH W SMYHUKUA. OOpa3oBaHUE W Pa3BUTHE IMOJIOBBIX
KJIIETOK — TaMeT (CIepMaTo30Mi, SIMIEKIETKa) — CIHEepPMaTOoreHe3 M OBOIEHE3.
OCOOEHHOCTH CTpOEHHS SHIEKIETOK M crepMaTo3ouoB. OIUI0A0TBOpEHHE.
[Taprenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE  Ppa3BUTHE
(omOpuorenes). Jtarbl SMOPUOHAIHHOTO PA3BUTHSI Y MO3BOHOYHBIX KUBOTHBIX:
npoOiieHue, racTpyiisiuus, opraHoreHes. I[loctamOpuoHanibHOE pa3zBuTHE. THIIBI
NOCTAMOPHUOHANILHOTO PAa3BUTHUA: MpPsAMOE, HenpsMoe (JIMYMHO4YHOE). BimsnHue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct m pasButrne pacreHnii. OHTOT€HE3 LBETKOBOIO PACTECHHS: CTPOEHUE
CEMEHH, CTAIUU PA3BUTHUS.

JlemoHcTpanum:

Tabmuet u cxembl: «DOpMBI Pa3MHOXKEHUST OPraHu3MoB», «JIBoiiHOE
OIUIOAOTBOPEHUE Yy LBETKOBBIX pacTeHHi», «BereraTuBHOE pa3MHOKEHHE
pactenuity, «Jlenenue kietku Oaktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Knerounsrii mukim», «Pemmukanus JHK», «Mwuto3y,
«Menoszy», «IIpsmoe u HenpsiMoe pa3BUTHE», «['aMeTOreHe3 y MIIEKOIUTAOIIUX U
4yenoBeKay, «OCHOBHBIE CTAJIUH OHTOTCHE3A.

ObopynoBanue: MHKPOCKOII, MHKpOTIpenaparhbl «CriepMaTo30u/ibl
MJIEKOITUTAOLIEro», «SiueKieTka miuekonuTarmero», «Kapruokrnues B KieTkax
KOpEIIKa JIyKa», MarHuTHas MoJieNb-anmuinuKanus «Jlenenue KiIeTku», Mojelb
JIHK, monens meTadha3HOM XPOMOCOMBI.

JlaGopaTopHble U IpakTU4YecKne padoThI:

JlaGoparopnass pabora Ne 3. «HaOmromenne muTo3a B KIETKAaX KOHUYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JlaGoparopnasi pabora Ne 4. «M3ydeHue CTpoeHHUsI TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTax.

Tema 6. HacjienCTBEHHOCTh U M3MEHYMBOCTH OPraHHU3MOB.

IIpenmer u 3aaun reHeTuku. Victopus pa3sButus reHeTUKU. Ponb nuronorun
U OMOpPUOJIOTMH B CTAHOBJICHUM TEHETHKU. BKiIam pOCCHUUCKUX U 3apyOesKHBIX
yu4€HBIX B pa3BUTUE TEHETUKU. MeToasl TeHEeTUKU (TUOPUI0IOTHYECKUH,
IUTOr€HETUYECKUI, MOJICKYISIPHO-TeHeTUUEeCKUi). (OCHOBHBIE T'€HETUYECKUE
NoHATHUS. ['eHeTHuecKass CHMBOJIMKA, UCIIOb3yeMasl B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HACIIEJIOBAHMS MPU3HAKOB, ycTaHOBJIEHHbIE . Menaenem.
MoHorubpumHoe CKpenuBaHue. 3akoH eIuHOooOpa3us THOPUIOB TIEPBOTO
nokosneHus. IlpaBuno 1OMHUHMpOBaHMS. 3aKOH pACIICIUICHUS TPU3HAKOB.
I'unore3a uynctoTel ramet. [loaHOE M HEMONMHOE TOMUHUPOBAHUE.

Jurnbpuanoe  cKkpeuMBaHue. 3aKOH  HE3aBUCMMOIO  HACJeIOBaHUS
Npu3HaKoB.  [luToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUSI.
AHanuzupymoniee ckpemuBanue. Mcnoib30BaHne aHATM3UPYIOMIEr0 CKPEIUBAHUS
JUTSI OTIpeIeTICHUsI TEHOTHUIIa OCOOU.

CuemienHoe HacienoBaHue npusHakoB. PaGora T. Moprana 1o
CUEIJIECHHOMY HacJ€OBaHUIO TeHOB. HapyllleHne clierieHus TEHOB B pe3yJIbTaTe
KPOCCHUHTOBEpA.

XpomMocoMHasi TEOPUSI HACTEICTBEHHOCTU. | e HeTUUEeCKHE KapThl.



['eneTnka mosa. XpoOMOCOMHOE OIPENEICHUE MO0JIa. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['oMorameTrHele U rereporaMeTrHele OpraHusmbl. HacnenoBanue
MPU3HAKOB, CLUETJICHHBIX C TTOJIOM.

N3menunBoCTh. BUABl ”3MEHUMBOCTU: HEHACIIEACTBEHHAS U HACIICICTBCHHAS.
Ponb cpeabl B HEHACIHEACTBEHHOM  HM3MEHYMBOCTH. XapakTepucTuka
MOIU(PUKANMOHHON U3MEHUYMBOCTU. BapuaniMoHHbIN psii M BapraliOHHasI KpUBas.
Hopma peakunu npusnaka. KonmyecTBEeHHbIE M KAUECTBEHHBIE NMPU3HAKM U UX
HOpMa peakiuu. CBolcTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH.

HacnencrBennasi, wiM TeHOTUNHMYECKas, W3MEHYMBOCTh. KoMOWHaTWBHAS
U3MEHUMBOCTh. Meio3 W TMOoJoBOM mpolecc — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTU. MyTanroHHass n3MeHUYnBOCTh. Kitaccudukarys Myrauii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa 1 mpuurHbl MyTanuii. Myrarensubie ()akTOpBbI.
3aKOH rOMOJIOTUYECKUX PSIIOB B HAacIEeACTBEHHOU n3MeHunBocty H. M. BaBumosga.

BresanepHnas HaclIeICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetnka yenoBeka. Kapumorun uenmoBeka. OCHOBHBIE METOABI T€HETHUKH
YeJIOBEKA: TeHCAIOTMUCCKUI, OJTM3HEIOBRIN, IIUTOTCHETUICCKUM, OMOXUMHUYCCKHU,
MOJIEKYJISIPHO-T€HETUYECKUN. CoBpeMeHHOE ONpeIEeIICHUE TE€HOTHUIA!
IIOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C IMOMOILIBIO
[II1P-anamu3a. HacmencTtBenHple 3a00Je¢BaHMS dYeEIIOBEKAa: TICHHBIC OOJIC3HH,
0OJIe3HH C HACJIEJCTBEHHOM MpPEeNpacloOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue ¥ TeHepaThBHble MyTauud. CTBOJNOBBIE KIETKU. [IpuHIUIIBI
3JI0pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPOPHUIAKTUKH U JICUCHUS] TCHETUYECKUX
Oomne3neil. MenuKo-reHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HAUYCHUE MEAUITUHCKON
TEHETUKU B MPEJOTBPAILICHUH U JICYEHUU FeHETUYECKUX 3a00JIeBaHUI YeIOBEKa.

JlemoHcTpanum:

[Toptpersr: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UerBepuxos, H. B.
Tumodeen-Peconckuii, H. Y. BaBuios.

Tabmumer  w cxembl:  «MOHOTHMOpUIHOE ~ CKpEIIMBAaHUE U €0
LIUTOI€HETUYECKAS] OCHOBA», «3aKOH pAaCHICNJIEHUS U €ro IUTOreHETHYECKas
OCHOBa», «3aKOH 4YHCTOTBI  ramer», «JlurubpumHoe  CKpenuBaHUE,
«llutonornyeckue  OCHOBBI  JUTHOPUAHOTO  CKpeluMBaHUs»,  «Meio3y,
«B3aumonencTBre auIeNbHBIX TE€HOBY», «l'eHeTnueckme KapTel pacTeHUH,
KUBOTHBIX U 4YeJlOBeKay, «l'eHeThka moJia», «3aKOHOMEPHOCTH HAacCleI0BAHMUS,
CUEIJIEHHOTO ¢ ToyioM», «KapuoTumbel uemoBeKa U JKHUBOTHBIX», «Bubl
M3MEHUYMBOCTHY», «MoaudukannoHHas W3MEHUYMBOCTh», «HacnemoBanue pesyc-
daktopay, «I'eneTuka rpymni KpoBu», «MyTallMOHHAs U3MEHYUBOCThY.

O6opynoBanue: MOJEIU-aNIIuKauu «MOHOTHOPUAHOE CKpPEIIMBAHUE,
«Henonnoe ngomuHupoBanue», «JurnbpunHoe ckpemmuBanuey, «llepekpécrt



XpOMOCOM», MHUKPOCKON U Mukpomnpenapar «Jpozoduna» (Hopma, MyTanuu
(dbOpMBI KpBIIILEB U OKPACKH Tena), repoapuii «['opox moceBHOM».

JlabopaTopHble U MPpaAKTHYeCKUe PA0OThI:

JlabopatopHast pa6ota Ne 5. «M3yueHue pe3ylbTaTOB MOHOTMOPHUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHMS Y APO30(UITBI HA TOTOBBIX MUKpPOIIpEnaparaxy.

JlaGoparopnas pabora Ne 6. «M3yueHne MoauUKaIMOHHON W3MEHUHMBOCTH,
IIOCTPOEHUE BAPUALIMOHHOT'O PAJIa U BApUALIMOHHON KPUBOW.

Jlaboparopnas pabora Ne 7. «AHanu3 MyTtanuid y Apo30(uiabl Ha TOTOBBIX
MUKpOIpenapaTax.

[Ipaktuueckas padbora Ne 2. «CocraBjieHHMEe UM aHAIU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cesiekumst opranu3zMoB. OCHOBbI OMOTEXHOJIOT HH.

Ceneknusi Kak HayKa M IPOLECC. 3apOXKACHUE CEJEKIUU U JTOMECTUKAIU.
VYuyenne H. WM. BaBuioBa 0 1eHTpax MOPOUCXOXKIACHUS W MHOroo0pasus
KYJIbTYPHBIX pacTeHHil. LIEHTpbl MPOMCXOXKIECHHS NOMAIIHUX >KUBOTHBIX. CopT,
IIOpOJa, IITaMM.

CoBpeMeHHBIE METO/IbI CeIeKIIMU. MacCoBbIi M UHIUBUIYAIbHBIN OTOODHI B
CEJICKIIMM PAaCTeHH M KUBOTHBIX. OneHka 3KcTrepbepa. bBInM3KopoacTBEHHOE
CKpeluBaHue — UWHOpuAMHT. Yucras nuHus. CKpenMBaHWE YKCTBIX JIMHUU.
I'ereposuc, unu rubpunHas cuina. HeponcTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otpanénnas rtuOpuauzauus W e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
MIOJIyYCHUE TIOJIMIUIOUAOB. JIOCTH)KEHUs CEJIEKUUM pAaCTEHUM, KUBOTHBIX U
MHKPOOPTraHU3MOB.

buorexHonoruss Kak OTpaciib MPOM3BOJACTBA. ['€HHAs WHXKEHEpHUsA. OTambl
co3manusi pekomOunantHo JIHK wu Tpancrennpix opranusmoB. Kierounas
uHxeHepusa. Kilerounble KyabTypbl. MUKpPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okojoruueckue U dtudeckue  mpobdremsl. MO —  reHeTuuecku
MOJU(ULUPOBAHHBIE OPraHU3MBI.
JemoncTpanuu:

IToptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBanHoB.

Tabmumer w1 cxembl: kKapTa «lleHTpBI TPOMCXOXKIEHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuil», «Ilopoapl JoMalIHUX )KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas ruopuauzanus», «Padorsl akagemuka M. @. MBanoBay,
«llonmumnongus», «OOBEKTHl OHOTEXHONOTUM», «KIIETOUHBIE KYJIBTYPHl H
KJIOHHUpOBaHue», «KKOHCTpyHpOBaHUE U MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU TUIOAOB M KOPHEIIIOI0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CeabCKOX03sICTBEHHBIC PaCTCHUS.



JlabopaTopHble 1 MPpaKTH4YeCKUe PadoThI:

OkcKypcusa«OCHOBHBIE METOABI M JOCTHXKEHUS CEJIEKIUMU pAaCTEHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOHCHBITATEbHBIA  Y4aCTOK, B TEIJIMYHOE XO35AHUCTBO, JabOpaTopuio
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBosmronoHHast OMOIOTUsI.

[Ipennochlyiku BO3HMKHOBEHHUSI JBOJIOIMOHHONM TEOpPHUH. IBOJIIOLHUOHHAS
Teopusi U €€ MecTo B OMoJIOrMU. BiusHHME 3BOJIIOLIMOHHON TEOPHH Ha Pa3BUTHE
OMOJIOTUH U JAPYTUX HAYK.

CBuzerenscTBa 3BOMONMHU. [laneoHTONOrMYecKue: MOCIEN0BATENbHOCTD
MOSIBJIGHUS BUJOB B MAJICOHTOJIOTMYECKON JIETONMUCH, NEPEeXOaHble (HOPMBIL.
buoreorpaduueckue: cxoacTBo U paznuuue ¢hayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHONOTUYECKHE: CXOJCTBA M pPA3IU4YUsi SMOPUOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIIPHO-AaHATOMUYECKHAE: TOMOJIOTUYHBIE, AHAJOTUYHBIE,
pyIUMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH W OCHOBHBIX METAa0OJMYECKHMX NyTEed y BCeX
OpPraHU3MOB.

OpomonnonHass Tteopusa Y. JlapBuna. Ilpenmoceuiky  BO3HUMKHOBEHUS
JapBUHU3MA. JIBWDKYIIME CHIIBI DBOJIIONUM BUIOB 1O JlapBuHy (M30BITOYHOE
pa3MHOXKEHUE MPU OTPAaHUYEHHOCTU PECYpCOB, HEONpeAeNEHHAas M3MEHUYUBOCTD,
0opn0a 3a CylecTBOBaHUE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas teopus 3Boiouu (CTI) u €€ 0OCHOBHBIE MOJIOKEHHUS.

MuxkposBomonus. [lomynsauus Kak eIuHHUIA BUIA U SBOJIIOLHUU.

JIBkyiue cuibl ((hakTopbl) SBOIIOIMK BUJIOB B MPUPOAE. MyTallMOHHBIHN
npolecc U KOMOWHATHMBHAs W3MEHYHMBOCTH. llomynsiiimoHHbIE BOJHBI U Jpedd
reHoB. M30Js1ms 1 MUTpanus.

EctrectBennbiii 0oT00p — HampaBnsomuid (aktop sBogouud. Dopmbl
€CTECTBEHHOT0 0TOOpa.

[IprcnocOONEHHOCT, OPraHU3MOB Kak pe3ynbTar 3Bodouuu. [Ipumepsl
IpUCTIOCOONIEHUN Y OpraHu3MOB. ApoMOp(O3bl U UIUO0ATANTALINH.

Bun wu BupmooOpasoBanue. Kputepun Bujma. OcHOBHbBIE  (QOpPMBI
BUJ1000pa30BaHUs: Teorpapuyeckoe, SKOJIOTHIECKOE.

MakpoosBomtonusi. DPopMbl  IBOMONMM:  (UIIETHYECKAs], JJIUBEpPreHTHas,
KOHBEpIeHTHasl, mapajuiesibHas. HeoOpaTUMOCTh 3BOIOIUY.

[IponcxoxaeHne OT Hecneuuaau3upoBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHas pagualus.

JdeMoHCcTpanuu:



[Toprpersl: K. JIlunneii, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabmuue! u cxeMbl: «Pa3BUTHE OPraHUYECKOro Mupa Ha 3emiiey», «3apobIlin
MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cylecTBOBaHue», «EcTtecTBeHHBI 0TO0P», «MHOroodpasue COpTOB pacTeHHUII»,
«MHoroobpazue  MmoOpoa  JKUBOTHBIXY, «Ionynsuumy, «MyraunoHnHas
U3MEHUYMBOCTHY», «Apomopdosb», «nuoamanrtamumy», «OOmas aereHepammsy,
«/IBmwxkymue cunbl 3Bomouun», «Kapra-cxema wapupyra mnyremectBus Y.
HNapsuna», «boprba 3a cymectBoBanue», «I[IprucmocoOIeHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe B1a000pa3oBaHUE», « IKOJIOTHUECKOE BU000pA30BAHUE.

O6opynoBanue: KOJUICKIIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH,
Ha0Op IUIONOB W CeMsH, KoJuteKnus «[Ipumepbl 3alMTHBIX MPUCIIOCOOTICHUN Y
AKUBOTHBIX», MoOJiesib «OCHOBHbIE HANpPABJICHUS SBOJIOLUNY», 00bEMHAs MOJENb
«CTpOo€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIX).

buoreorpadguueckass kapra Mwupa, KoJulekius «DopMbl COXpaHHOCTU
HCKOMAaeMbIX JKUBOTHBIX UM pacTeHuit», Mojens ammmukanus «llepekpéct
XpOMOCOM», BIaxHble npemnaparbl «Pa3Butne HacekoMmoro», «Pa3Butue
JSATYIIKWAY», MUKporpenapar «Jpozoduna» (Hopma, myrauuu (QopMbl KPbUIHEB U
OKpPACKH Telna).

JlaGopaTopHble M IpakTU4ecKne padoThbI:

JlaGoparopnasi padora Ne 1. «CpaBHeHue BUIOB 1O MOPGOIOTUUECKOMY
KPUTEPHUION.

JlaGoparopnas padora Ne 2. «OmnucaHue MPUCIIOCOOJICHHOCTH OpPraHU3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHME U Pa3BUTHE KIU3HHA HA 3em.ie.

JloHayuHble NpeaCcTaBICHUS O 3apOKICHUU >KU3HU. HayuHble TUnoTessl
BO3HMKHOBEHHUSI JKU3HU Ha 3emiie: aOWOreHe3 MW TMaHCIepMUs. XHUMHUYECKas
ABONIOLMSA. AOHMOTEHHBI CHHTE3 OPraHUYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIIBHOE TOATBEPKACHUE XUMUYECKON 3BoJIIOMK. HavanbHbie STamnsl
ouonornueckoil 3pomronuu. I'unoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HHMKHOBEHHE NPOTOKJIETKU. llepBble KIETKM W HMX SBOJIOLMS.
DopMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emie no 3pam U nepuonam. Karapxeil. Apxelickas u
npotepo3oiickasi apbl. [lameo3oiickas 3pa U €€ TEpUOIbl: KEeMOPUIMCKUH,
OpPAOBUKCKHM, CHUIIYPUHNCKUH, JEBOHCKUIM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o0301cKast 3pa U €€ MepUoIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHozoiickass 2pa © €€ Tmepuoabl: MNaJICOr€HOBbIM, HEOTCHOBBIN,
AHTPONOT€HOBBIN.



XapakTepUCTUKa KJIMMaTa U TeOoJIOTMYECKHX mporeccoB. OCHOBHBIE 3TaIlbl
ABOJIIOIIMU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUl H
*KUBOTHBIX. [losiBlIeHUE, pacBET U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYECKOro MHpa Kak OTpaxeHue »HBOJOIUU. (OCHOBHBIE
CHUCTEMATHUYECKUE TPYIIbl OPraHU3MOB.

DBOJTIOLMS YeNIOBEKa. AHTPOMNOJIOTUS Kak Hayka. Pa3BuTue npecraBieHuid o
MPOUCXOKIACHUU YesoBeKa. MeToapl u3ydeHHs aHTpornorenesza. CxoactBa H
paszuyus 4eloBeKa U KUBOTHBIX. CHCTEeMaTHYECKOE MOJI0KEHUE YeIOBEKa.

JBrxyime cunbl  (akTopsl) AHTPOITOrEHE3a. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBbI 0TOOp. OOLECTBEHHbIH 00pa3  KU3HH,
U3rOTOBJICHUE OPYIUN TPYa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAJIMU U BETBU HBOJIOIIMHU YEJIOBEKA: aBCTPAIONUTEKU, UeloBek
ymenbid, YemoBek mnpsaMoxomsAimud, YenmoBek HeaHAEpPTalbCKUK, YenoBek
pa3ymHbIid. Haxomkm HMCKOMaeMbIX OCTATKOB, BpeMs CYIIECTBOBAHHS, 00JIACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOT'O MO3Tra, 00pa3 *KU3HH, OPYIAUS.

Yenoeueckue  pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINECOMIHAS
(eBpaszuiickasi),  Herpo-aBCTpajouaHasi  (3KBaTOpUaibHasi),  MOHTOJOUJIHAS
(a3maTcko-aMepuKaHckas).  UepTbl  NPUCHOCOOJICHHOCTH  MpeicTaBUTENEH
YEeJIOBEUECKUX pac K YCJIOBHUSIM CyIIeCTBOBaHUsA. EMWHCTBO uenoBeYECKHX pac.
Kpuruka pacusma.

JlemoHcTpanum:

IToptpetrsr: ®@. Penu, JI. Ilactep, A. 1. Onmapun, C. Mumiep, I'. FOpu, Y.
JapBuH.

Tabmumel U cxembl: «Bo3aumkHoBenne ColHEYHOM cuCTeMbI», «Pa3BuTihe
opranuueckoro Mwupa», «PactutenbHas kietka», <OKuUBOTHas  KJETKay,
«ITpokapuornueckas kjieTka», «CoBpeMEHHas CHCTeMa OPraHUYECKOro MHUpPay,
«CpaBHEHHME aHATOMUYECKHX YEpPT CTPOCHHS YEIOBEKAa U UYEIOBEKOOOPA3HBIX
00e3psiH», «OCHOBHBIE MeECTa MMAJCOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJIOBEKay, «/lpeBHeilmme mogm», «/peBHue moanm», «llepsbie
COBpPEMEHHBIE JTIOJIN», «HeToBeuecKue pach».

O6opynoBanue:  Mymspku — «lIpoucxoxaenne — yenoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOMNa, HEaHAEepTasiblla, KPOMAHBOHIIA), CIJEMKU WIH
M300paKEHUS KaMEHHBIX OpPYAWH TEPBOOBITHOTO 4YeIOBEKa (KaMHU-YOIIIEPHI,
pyOuia, ckpeOia), TeOXpOHOJOrhYecKass TaOiuna, KOJIEKIUs «DopMbl
COXPaHHOCTH MCKOMAEMBbIX JKUBOTHBIX U PACTECHUI.

JlaGopaTopHblie M MpakTH4ecKue padoThbl:

[Ipaktnueckas padora Ne 1. «/3ydyeHre MCKONMaeMbIX OCTaTKOB pPAacTEHUN U
YKUBOTHBIX B KOJUICKITUSIX.



DKCKypcHst «IBOJIIOLMSA OPraHUYecKOoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HaY4HbBIM WJIH KPAaeBEIUECKHUIT My3€l).

Tema 3. OpranuzmMsbl 4 OKpYy Karolas cpeaa.

DKoJorus Kak Hayka. 3aJadyd U pa3zAeiibl 3KOJI0ruu. MeToasl 3KOJIOTHYECKUX
UCCIIEIOBaHUN. DKOJIIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHWs OpPraHU3MOB: BOJIHAs, HAa36MHO-BO3/YyIIHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHASI.

Oxonornveckue (akropsl. Kiaccudukamuss skonoruueckux  (akTOpoOB:
abuoTnueckue, OHOTHYECKHME U aHTPONOreHHbIE. JlelicTBHE HKOIOTHYECKUX
(baKkTOpOB Ha OPTraHU3MBI.

Abuotnyeckue (akTOphl: CBET, TEMIIEPATypa, BIAKHOCTh. DoTonepruoansm.
[IpucnocoGnenrs  oOpraHu3MoOB K  JEHCTBHIO  aOMOTHYECKHX  (haKTOPOB.
buonorudeckue puTMBsl.

bunornueckue (hakTopBHI. Bunsr OMOTHYECKUX B3aMOJICUCTBUU:
KOHKYpEHIUS, XUITHUYECTBO, cMMOM03 U ero ¢opmsl. [lapasutusm, koomnepauus,
MyTyaJli3M, KOMMEHCATU3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAJIH3M,
HEUTpa3M. 3HAauYe€HHE OMOTHYECKUX B3aWMOJECHCTBUM JUIsl CYLIECTBOBAHUS
OpPraHu3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XAPAKTEPUCTUKU nomyiasiuuu. OCHOBHBIE MOKa3aTeld
HOIYJISIUU: YHUCIEHHOCTh, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, IIPHUPOCT,
Murpauus. JmHaMuka 4yucIeHHOCTH MONYJISIUUU U €€ PEeryJIsLus.

JlemoHcTpanum:

[Toptpetsi: A. 'ymbGonbar, K. ®@. Pynwe, O. 'ekkensb.

Tabmuuer u cxembl: kapta «lIpuponnbsie 30HBI 3emim», «Cpenbl oOMTaHUA
opranu3MoBy», «@Poronepuoausm», «llomymsauun», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTH NOMYJISUU UHDY30puu-TyPenbkny, «[lumieBslie nenm.

JlaGopaTopHble M NpakTH4YecKkne padoThI:

Jlabopatopnas padota Ne 3. «Mopdonornueckrne 0COOEHHOCTH PACTCHUN U3
pasHbIX MECT OOUTaAHUS.

JlabopartopHas pabora Ne 4. «BnusiHre cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEYCa».

[IpakTrnueckasa padora Ne 2. «Ilogcu€r mioTHOCTH NMOMYISIIUI Pa3HbIX BUIOB
pacTeHUN».

Tema 4. CooOuiecTBa M 3K0JIOrHYECKHE CHCTEMBI.

CooOuiecTBO OpraHu3mMoB — OuoneHo3. CTpyKkTypbl OMOIIEHO3a: BHUA0Basd,
IPOCTpAaHCTBEHHas, Tpoduueckas (muiuenasi). Bunpl-nomuHanTtsel. CBs3u B
OHoIeHO3E.

Okonornyeckue cucrtemsl (3kocuctemsl). [lonstue 00 »skocucreme u
ouoreorneHoze. DOYHKIUMOHAIbHBIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, penyleHThl. KpyroBopoT BelecTB U MOTOK SHEPTHH B HKOCUCTEME.
Tpodpuueckue (muiIeBble) YpOBHU 5SKocucTeMbl. [lumieBble 1Lenu H  CETH.
OcCHOBHBIE TOKa3aTeaM HKOCUCTEMBI: OHOMAacca, MPOAYKLHS. ODKOJOTUYECKUE
OUPaMUJbl:  TPOAYKLIMH, YHUCIEHHOCTH, Ouomaccel. CBOICTBA HSKOCUCTEM:
YCTOMYUBOCTb, CAMOpPEryJisilins, pa3sutue. CyKIeccus.

[IpuponHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMA XBOMHOIO
WM HIMPOKOJIMCTBEHHOIO JIeca.

AHTpOIIOT€HHbIE  3KOCHUCTEMBIL.  ATpO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonorundeckoe u X03MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopazHooOpaszue kak (akTop ycTOMYHMBOCTH »HKocucTteM. CoxpaHeHue
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3eMIie.

Yuenue B. . Bepranckoro o Ouocdepe. ['panuipl, coctaB U CTpyKTypa
ouochepnl. Kupoe BemecTBO M ero gyHkuuu. OcobeHHOCTH Ouochephl Kak
rno0anbHOM SKOCUCTeMBI. J[uHamMuueckoe paBHOBecue M oOOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTsI BeliecTB U OMOT€OXMMHUYECKHE IIUKIIbI 3JIEMEHTOB (yriieposa,
a30Ta). 30HATLHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocdepe 3eMin. AHTPONOreHHbIE U3MEHEHUs B Orocdepe.
['moGanbHbIE YKOTOTHYECKUE TPOOIIEMBI.

CocymecTBoBanue IIPUPOJBI u YeJI0BEUECTBA. CoxpaneHnue
OnopazHooOpa3usi Kak OCHOBa ycTounBocTH OMocdepbl. OCHOBa parMmOHAILHOTO
yIpaBJieHUs] MPHUPOJHBIMH pecypcaMH U UX HUCHoib30BaHue. JlocThxkeHus
OMOJIOTUU U OXpaHa MPUPOIBL.

JlemoHcTpanum:

[Toprpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuuer u cxembl: «llumessie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnsie cooOuiectBay, «llemn nuTaHus», «IKoOJOrHUECKas MNHPaAMUAAY,
«buocdepa u yenoBek», «IKOCHCTEMA HTUPOKOIUCTBEHHOTO Jeca», « IKOCUCTEMA
XBOMHOro Jjeca», «buoleHo3 Bogoéma», «ArponeHos», «lIpumepHbie
AQHTPOIIOIEHHBIE  BO3JCHUCTBUSA Ha MNpUpPOAY», «BaxHeWlne HCTOYHUKH
3arpsi3HEHUS BO3JlyXa M I'PYHTOBBIX BOn», «[louBa — BakHeiIIas cocTaBistonas
o6uocdepnry», «PakTopsl Aerpananuu mousy, «llapaukoBsiit 3pdpexT», «DaKTopsl
palMOaKTUBHOTO 3arpsi3HeHUs Ouocdeprr», «OOmas crpykrypa Ouochepsi»,
«Pacripoctpanenue xu3HH B Ouocdepe», «O30HOBBIH 3KpaH Ouocheps,
«KpyroBopor yriepona B 6uocdepe», «KpyroBopor azora B IpUpoIe».

OobopynoBanue: Mojaenb-anuMkanus «TunuuHaele OMOLEHO3b», TepOapHii
«PacturenbHble cool1ecTBa», Koekuuu «buouenos», «Bpeaurenu BaxxHeHmx
CENTbCKOXO3AMCTBEHHBIX KYIbTYp», Tepbdapuu ¥ KOJUICKIIMM pACTEHUH U
KUBOTHBIX, MPUHAJIEKAIINE K Pa3HbIM IKOJIOTMYECKUM TpyIIaM OIHOr0 BHUAA,



Kpacnass knura Poccuiickoit ®enepanuu, H300paKeHHUs] OXpaHSEMbIX BHUJOB
pacTeHHI U JKUBOTHBIX.



IUDTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA IIPOI'PAMMBI 110
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUMA

Cormacho ®I'OC COO, ycraHaBiIuMBarOTCA TpeOOBaHUS K pe3yJbTaTam
OCBOCHHUS  OOYyYalOIUMHUCSA TIporpaMM  CpeIHero  oOmiero  oOpa3oBaHUS:
JMYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpyKType JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOECHHUSA IpeaMera «buonorus»
BBIJICJIEHBI CJIEIYIOLINE COCTABJISIOUINE: OCO3HAHUE O0YYaroIIMMUCS POCCUHCKOM
I'PAXKIAaHCKOM MIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEJEIECHNI0, HaJu4hMe MOTHUBAlMM K OO0y4eHHI0 OuoJorum,
LICJICHAIIPABJICHHOE pa3BUTUE BHYTPEHHUX YOEKICHMM JUYHOCTH HAa OCHOBE
KJIFOUEBBIX LIEHHOCTEW M HMCTOPHUYECKUX TPAAULUN DPA3BUTUSA OHOJIIOTHMYECKOIrO
3HaHUs, TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
NEATEIIbHOCTA LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMM, NPUCYLIUMH CHCTEME
OHMoNornyeckoro 0o0pa3oBaHUs, HaJIUYUE HKOJOTMYECKOTrO IPABOCO3HAHMS,
CHOCOOHOCTH CTaBUTh LEJIN U CTPOUTD KU3HEHHBIE IJIaHBI.

JImyHOCTHBIE pe3yNbTaThl OCBOEHHUS NpeaMera «buosorus» moCTUraroTcs B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
TPaAULMOHHBIMUA POCCUUCKUMU COLMOKYJIbTYPHBIMH, HCTOPUUECKUMHU U JYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSTHIMU B OOLIECTBE MpPaBUJIAaMU U HOpPMaMHU
NOBEJEHUSI U CHOCOOCTBYIOT IpOLECCaM CaMOIO3HAHUS, CaMOBOCHUTAHUS H
CaMOpPA3BUTHUS, PA3BUTUS BHYTPEHHEW MO3WLUHUM JIMYHOCTH, MAaTPUOTU3MA,
YBXEHHUsI K 3aKOHY M IPABOIIOPSAKY, YEJIOBEKY TPyAa U CTAPILIEMY ITOKOJIEHHIO,
B3aMMHOI0 YB@)XKCHUs, OEpPEKHOTO OTHOUIEHUS K KyJbTYpHOMY HACIEIUI0 U
TpaauUMsIM MHOTOHAUMOHaIbHOTrO Haponxa Poccuiickon denepauuu, npupone u
OKpYKaroIlen cpee.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHMsI YydyeOHoro mnpeamera «buonorus»
JOJKHBI OTpaXkaTh TOTOBHOCTB U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
c()OPMUPOBAHHOW BHYTPEHHEH MO3ULMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAlMi, T[O3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
OIBbITA U OIIBITA JESATEILHOCTH B IPOLIECCE peaM3alii OCHOBHBIX HallpaBIICHUN
BOCIIUTATEJIbHOW JIEATEIIBHOCTH, B TOM YHCIIE B YACTH:

1)rpasaaHcKoro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH TPAXKAAHCKON MO3ULIMK 00yJarOIErocs Kak akTUBHOIO U

OTBETCTBEHHOTO YJIEHA POCCUICKOI0 O0IIECTBA;



OCO3HAHHWE CBOMX KOHCTHUTYIIMOHHBIX TIpaB MU OOS3aHHOCTCH, YBa)KCHHUE
3aKOHA W TIPaBOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIHbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YU4eOHBIX M IMO3HABATEIbHBIX 3aJ1ay, BBINOJIHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OIPEETATh COOCTBEHHYIO TO3HMIIMIO 110 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HH M OOBICHSATH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSAX HEOOXOJMMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICHCTBUSA JIIOJIEH C pa3HBIMU YOKIECHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIBHBIM IOJIOKECHHUEM;

TOTOBHOCTh K COTPYIHMYECTBY B IPOLIECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCICAOBATEIbCKUX 3a/ad, YBAXKUTEIHHOTO
OTHOIIIGHUS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHHH CIHOPHBIX BOIPOCOB
OMOJIOTHYECKOTO CONICPIKAHMS;

TOTOBHOCTh K TYMaHUTAPHON M BOJIOHTEPCKOU JIESITEIBHOCTH;

2) NIATPUOTHYECKOT 0 BOCTIUTAHUSA:

chOpMUPOBAHHOCTH POCCUICKOU IrPpaXJaHCKOU UJIEHTUYHOCTH,
MaTpUOTHU3Ma, YBaXEHHS K CBOEMY Hapoay, YYBCTBa OTBETCTBEHHOCTH IIEpe
Ponuuou, ropmoctm 3a cBOM Kpail, cBO PoanHy, CBOM A3BIK U KYJBTYpY,
MPOIIIOE U HACTOSIEE MHOTOHAIIMOHAILHOTO Hapojia Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJECAUIO U MaMATHUKAM MPUPO/IBI,
JTOCTHKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOIOTUSX, TPY/IC;

CIIOCOOHOCTh OIICHHMBATh BKJAaJ POCCHUMCKHX YUEHBIX B CTAaHOBJICHHE U
pa3BuTHE OWOJOTUM, TOHUMAHMS 3HAUYCHHUS OWOJIOTMM B TIO3HAHUM 3aKOHOB
IIPUPOIBI, B )KU3HH YEJIOBEKA M COBPEMEHHOI'0 OOIIECTBA;

uaerHas yOexXJIE€HHOCTh, TOTOBHOCTh K CIIY)KeHHIO W 3ammure OTedecTBa,
OTBETCTBEHHOCTbH 3a €T0 CyIL0Y;

3) 1yXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

OCO3HAHUE TyXOBHBIX IIEHHOCTEH POCCUHUCKOTO HApPO/a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO TIOBEICHUS;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 M TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHE JJUIHOTO BKJIa/Ia B IOCTPOCHUE YCTOWYHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM POJIUTENSM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO TIPUHATHS I[IEHHOCTEM CEMEWHOW JIKU3HHU B COOTBETCTBUHU C
TpaauLUsIMHU HapoaoB Poccuu;

4) 3cTEeTH4eCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYash ACTETUKY ObITa, HAYYHOrO U
TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPY/1a, OOIICCTBEHHBIX OTHOIICHUI;



MOHMMAaHUE YMOIIMOHAIILHOTO BO3JACHCTBUS AKUBOM MPUPOBI U €€ [ICHHOCTH;

TOTOBHOCTh K CAaMOBBIP@KEHHIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSABIIATh KAUECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnutaHus, GopMHUPOBAHMA KYJbTYPbI 310POBbS U
3MOLMOHAIBHOI0 0JIAT ONOJIYYHS:

NOHMMAaHWE M pealu3alus 3A0pOBOro u 0Oe3omacHoro oOpasza KHU3HU
(3mO0poBO€  MHUTaHWE, COOJIOJEHUE TUTUCHUYECKUX TPaBWJI W HOPM,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUA W OTIbIXa, peryisipHas Quanyeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3HUYECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

MOHMMAHUE 1EHHOCTU MPaBWI HUHIWBUAYATBHOIO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYALIUAX, YIPOXKAIOIIUX 370POBBIO U JKU3HH JIIOJIEH;

OCO3HAHME TOCJIEICTBUI M HENPUSITHS BPEIHBIX NMPUBBIYEK (ymoTpeOieHus
QJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MAaCTEPCTBa, TPYAOIO0OHE;

FOTOBHOCTh K AKTUBHOW JAEATEIBHOCTH TEXHOJOTMYECKOUM M COLMAIbHOU
HAIPABJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MJIAHUPOBATh M CAMOCTOSITEIHHO
BBITIOJIHSITh TaKYIO JICSITEIbHOCTD;

HMHTEpEC K pa3MyHbIM cepaM mpodecCHOHATBLHON NeATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymiedl mnpodeccun U peaau30BbIBATH
COOCTBEHHBIE )KU3HEHHBIC TIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOpPa30OBaHUIO Ha
MPOTSKEHUU BCEH KU3HU,

7) 3KOJIOrM4eCKOro BOCIIMTAHUS :

HKOJIOTMYECKHU 1I€JIeCO00pa3HOe OTHOILIEHHWE K MPUPOJIE KaK HCTOUHHUKY
KU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIINICHUE YPOBHS JKOJOTHYECKOW KYJIbTYPHl: TPHUOOPETCHHE OMBITA
IUTAHUPOBAHUSA TOCTYNKOB M OLEHKM HX BO3MOXHBIX TOCIEIACTBUNA IS
OKPYKAarlOILEN CPEbI;

OCO3HAHME TJI00AIBHOI0 XapakTepa SKOJOTMYECKHX MpoOJieM M IMyTel HX
pellIeHus;

CIOCOOHOCTh HCIIONB30BaTh MPUOOpPETaeMble TPU H3YyYEHUU OUOJIOTHH
3HaHMST W YMEHHUS TPH PEIICHWH TMpoOJieM, CBSI3aHHBIX C PpPalMOHAJIHHBIM
MPUPOJIONOIB30BAHUEM  (COOJIO/ICHUE  TpaBWJI  TOBEACHUS B NIPUPOJIE,
HaIlPaBJICHHBIX HA COXPAaHEHUE pPABHOBECHS B JKOCUCTEMAX, OXpPaHy BHJOB,
AKOCUCTEM, Orochephl);



AKTUBHOE€ HENpPUATHE JCHUCTBUM, TMPUHOCAIIUX BPEl  OKPYKaIoIIeH
IPUPOHON Cpejie, YMEHUE MPOTHO3UPOBATH HEOIArOMPUSITHBIC SKOJOTHYECKUE
MOCTEACTBUA NPEANTPUHUMAECMBIX JEUCTBUAN U MPEIOTBPALIATH UX;

HAJIMYKE PA3BUTOrO 3KOJOTMYECKOT O MBIIUIEHUSI, SKOJIOTMYECKOU KYJIbTYPHI,
OMbITa NEATENbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHMUS
PYKOBOJICTBOBAaTbCSI UMHU B MO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
IIPAKTUKE, TOTOBHOCTHU K YYaCTUIO B MPAKTUYECKOU AEATEIbHOCTU IKOJIOTUYECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW U OOIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYIHTYPHOM MUPE;

COBEPIICHCTBOBAHUE SA3BIKOBOM M YMTATEJIbCKOM KYJIbTYpPbl KakK CpEICTBa
B3aMMOJICVICTBHS MEXKAY JIFOAbMU Y IMO3HAHUS MUPA;

MOHUMaHue crneru@uKy OWOJIOTMM KaK HayKH, OCO3HaHHMS €€ poJiu B
(bopMUpOBAaHUU PAITMOHAIBHOTO HAyYHOTO MBINUICHHS, CO3JaHUU IIEJIOCTHOTO
MPEICTABICHUS 00 OKPYKAIOIEM MHpE KaK O €IWHCTBE MPHUPOJbI, YEIOBEKA W
oOIIEeCTBa, B TMO3HAHWU NPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpodsieM
COXPAHEHUS TPUPOTHOTO PABHOBECHS;

yOeXJAEHHOCTh B 3HAUMMOCTH OHMOJIOTHHU JIJIi COBPEMEHHOW ITMBUIIU3AIINHN:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTUSI MEAMIIMHBI, CO3/IaHHE TEPCIEKTUBHBIX
OMOTEXHOJOTUN, CHOCOOHBIX  pemiaTh  PeCcypcHble  MPOOJEeMbl  pa3BUTHUS
YeJIOBEYECTBA, MOUCKA IMyTeW BBIXOJa U3 TJIOOATBLHBIX YKOJOTUYECKUX MPOOJIeM U
oOecrieueHUs1  Tepexoja K  yCTOWYMBOMY  Pa3BUTHIO,  palMOHAIBLHOMY
UCIIOJIb30BAHUIO TIPUPOJHBIX PECypcoB U (DOPMUPOBAHHUIO HOBBIX CTAaHIIAPTOB
JKU3HU;

3aUHTEPECOBAHHOCTh B TMOJYyYEHUH OWOJIOTMUECKUX 3HAHUM B IEJAX
MOBBIIICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (YHKIIMOHAJIBHOM IPpaMOTHOCTH OOydarouuxcs, (GopmMupyemoit
MpU U3Y4E€HUU OMOJIOTHH;

[MOHUMAHHUE CYITHOCTH METOJIOB MO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH WCIOJNb30BaTh IMOTy4aeMble 3HAHUS [UJIsl aHalu3a W
OOBSICHEHUS SIBIICHUM OKPYKAIOIIEro MUpPAa U MPOUCXOASAIINX B HEM HU3MEHEHUH,
YMEHHE JeNaTh OOOCHOBAaHHBIC 3aKJIOYEHHS Ha OCHOBE Hay4YHbIX (aKTOB U
MMEIOIINXCS JAHHBIX C LENbI0 MOJYYEHHS JOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTh CaMOCTOATENLHO HCIOIb30BaTh OMOJIOTHYECKUE 3HAHUS IS
penieHus npooJieM B PeaIbHBIX KU3HEHHBIX CUTYAITUsIX;

OCO3HAHUE IIEHHOCTM HAYYHOM JEATEIBbHOCTH, TOTOBHOCTH OCYILECTBIATH
MIPOEKTHYIO U UCCIICIOBATEIBCKYIO AEATEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;



T'OTOBHOCTB 151 CITOCOOHOCTB K HCIIPCPBIBHOMY 06pa3013aH1/110 151
CaMOO6pa3OBaHI/IIO, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HaHUH 1O OWoJIOTMH B
COOTBCTCTBHH C ) KU3HCHHBIMU HOTpC6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIE pe3ybTaThl OCBOEHHUS ydeOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMble s (OpMHUpPOBAaHHS MHUPOBO33PEHHUS OOYUaAOLIUXCS
MEXIUCUUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHITHUS, OTPaXKarollre
LEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W cHelupuKy METOAOB I[O3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPIUs, SBJICHUE, MPOLECC,
CUCTEMA, Hay4yHbIN (akT, NPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIICZIOBAaHME,  HAONIOEHWE, U3MEpPEHHE, OKCIEPUMEHT U  JApPYrux),
YHUBEpCAIbHbIE y4yeOHble JAelcTBUA (MO3HaBaTeJIbHbIC, KOMMYHHKATHUBHBIE,

PEryIsSTUBHBIE), o0ecIeunBaroIIne dbopmupoBaHue G yHKIIMOHAIbHOM
IPaMOTHOCTH M COIHAIBHOM KOMIETEHIMH OO0YyJarolMXcs, CHOCOOHOCTD
o0 yJaronmxcs UCTIOJIH30BaTh OCBOCHHBIC MEXKTUCIUTIIMHAPHBIC,

MHPOBO33pEHYECKHE 3HAHWA W  YHHBEpCajdbHble y4eOHbIE JIEHCTBUS B
ITO3HABATEIbHOM U COLMAJIbHOM ITPAKTHKE.

MeranpeaMeTHble pe3ysbTaThl OCBOEHUS HPOrpaMMBbl CPEIHEro OOLIEro
00pa30BaHUs JOJKHBI OTPAXKATh:

OBnanenne YHHMBeEPCAIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AefCTBUAMMU:

1)0a30Bble JJOrnYecKme 1eMCTBUS:

CaMOCTOSITEILHO  (OpMYyJIMpOBaTH M aKTyaJIM3UPOBATH  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHWW 3HAHUW TPHEMBI JIOTHYECKOTO MBITUICHHUS
(anayin3a, CUHTE3a, CpaBHEHUS, Kiaccudukammu, 0000IIeHNs ), PACKPhIBATh CMBICII
OMOJIOTUYECKUX TOHATHN (BBIACTSATh WX XapaKTEPHbBIE MPU3HAKH, YCTAHABIMNBATH
CBSI3M C IPYTUMU TIOHSATHSMH ),

ONpeAeNATh WENH JACATEIbHOCTH, 3a7aBas NapaMeTpbl W KPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3YyJIbTAaThl AEATEILHOCTH C TOCTAaBICHHBIMU HEISAMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TMOHATHUS I OObSICHEHUS! (PaKTOB U SBJICHUI
YKUBOU IIPUPOJIBL;

CTPOUTH JIOTHYECKHUE PACCYKACHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, TIO
AQHAJIOTMH), BBISBISATh 3aKOHOMEPHOCTH M TPOTHUBOPEUYHS B PacCMaTPUBAEMBIX
SIBJIICHUSX, (DOPMYJTUPOBATH BHIBOJIBI M 3aKITFOUCHUS;

MPUMEHSTh CXEMHO-MOJICJIbHBIE ~ CpeACTBAa Il TPEJCTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHWN B M3ydaeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKKE€  MPOTUBOPEUMH  PAa3HOrO  poJa,  BBIABIEHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX UICTOYHHUKAX;

pa3pabarbiBaTh IUIAH PELIEHUS MPOOJIEMBbl ¢ YYETOM aHaIW3a HMMEIOIIMXCS
MaTepUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JIEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM 1E€ATEIBbHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSIX  pEasbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOIIEM.

2)0a30Bble HCCIeN0BaATEIbCKUE TeHCTBUSI:

BJIaJIeTh HaBbIKaMU y4e€OHO-UCCIIEI0BATEIbCKON U MMPOEKTHOM JEesITENbHOCTH,
HaBbIKAMHU  pa3pelieHusi MpoOsiieM, CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOATEILHOMY IIOUCKY METOJIOB PELIEHUSI IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
pa3IMYHbIX METOJOB O3HAHUS;

UCIOJb30BaTh PA3JIMYHBIE BHUJBI JESITEIBHOCTU 110 IOJYYEHUIO HOBOTO
3HaHUs, €ro HWHTEpPIpeTalud, MPeoOpa3oOBaHUI0 W MPUMEHEHHIO B y4YEOHBIX
CUTYyalHsIX, B TOM YHCJIE IPH CO3[JaHUN YYE€OHBIX U COL[UATIbHBIX IPOEKTOB;

(dbopMupoBaTh HAYYHBIN TUI MBIIUICHUS, BIAJETh HAYYHON TEPMUHOJIOTHEN,
KJIFOUEBBIMU MOHATUSAMU U METOAMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHbIE 3aJaul B 00pa30BaTEIIbHOM
NEeSATENbHOCTU U XKU3HEHHBIX CUTYalUsX;

BBISIBJIATh [IPUUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3UpoBaTh 3ajauy,
BBIJIBUraTh TUIOTE3y €€ pelleHus, HaXOAUTh apryMEHTBl JIsl JI0Ka3aTesIbCTBA
CBOMX YTBEPXKJICHHM, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

AHAIN3UPOBATH IIOJYYEHHBIE B XOJA€ pEUICHHA 3aJadyd  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM, OLIEHUBATh NPHUOOPETEHHBIN OIBIT;

OCYILECTBJISITh 1IEJICHAIIPABICHHBIM MMOUCK IMEPEHOCa CPEJICTB M CIIOCOOOB
JecTBUS B MPO(ECCUOHATIBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 M MPAKTUYECKYIO OOJIACTH
KU3HENEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBI/IBUTaTh HOBbIE WJEH, MpEAJIaraTb OpUTHHAJIbHBIE MOAXOJbl U pEIICHUS,
CTaBUTh MPOOJIEMBI U 33]1a4H, JOMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ unopmanmei:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX UH(POPMALIUK (TEKCTE yueOHOTO
nocoOusi, HAYYHO-IOMYJSIPHOM  JUTepaType, OHOJIOTMYECKUX CIOBApiIX H
CIPaBOYHHMKAX, KOMIIBIOTEpHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHaIU3UpOBATH



UH(POPMAIUIO pa3IMYHbIX BUAOB U (POPM IPEICTABICHUS, KPUTUUECKU OLICHUBATh
€€ I0OCTOBEPHOCTh M HETPOTUBOPEUUBOCTD;

dbopmMynmupoBaTh 3aPOCHl U MPUMEHATH PA3TUYHBIE METOMBI MPHU TOUCKE H
orbope Ouosornueckoir MHPoOpMaMu, HEOOXOUMON JJisl BBINOJIHEHUS y4EOHBIX
3ajady;

npuoOpeTaTh OMNBIT HCMOJIb30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPLICHCTBOBATH KYJIbTYPY aKTUBHOTO UCHOIb30BAaHUS PA3INYHBIX
TIOWCKOBBIX CHUCTEM;

CaAMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  MpEACTaBICHUS
Ouonornyeckoil nHGopMaluK (CXeMbl, rpapuKH, JUarpaMMbl, TaOJIULIbI, PUCYHKU
¥ Ipyroe);

UCIONb30BaTh HAy4YHBIA S3bIK B KauyecTBE CpelncTBa Ipu pabote ¢
Ouonornueckoil uH(poOpMalued: TNPUMEHATh XUMHUYECKHE, (U3MUeckue Hu
MaTeMaTHYeCKUE 3HAKH U CUMBOJIBL, (OpMYJbl, a0O0peBUATypy, HOMEHKIATYPY,
UCMOJb30BaTh M NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJaJ€Th ~ HABBIKAMU  pACIlO3HAaBaHWUs W 3alUThl  KWHGOpPMAIH,
MH(POPMAIIMOHHOM 0€301aCHOCTH JINYHOCTH.

Osgi1aieHue YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU /1€fiCTBUAMM:

1)o0menne:

OCYILECTBIISITh KOMMYHUKAIIMU BO BCEX Chepax KU3HU, aKTUBHO y4aCTBOBAThH
B JMajore WM AMCKYCCHUU IO CYIIECTBY 00CYyXJaeMoil TeMbl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTENILHO BBIIIOJIHEHUS IpeiaracMoun
3aJa4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUHN JIPYTHX YYACTHHKOB
JMAJIOra Ui JUCKYCCHH);

pacro3HaBaTh HEBepOaTbHBIC CPEACTBA OOINEHHWS, TOHUMATh 3HAYCHUE
COLMABbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIui,
YMETh CMSATYaTh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU crioco0aMu OOILIEHUS M B3aUMOJCIHCTBHS, NOHUMATh
HaMEpPEHUs APYTuX JIIOJIeH, MPOSBIIATh YBAXUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOH (popMe GOpMyIMpOBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO U JIOTUYHO HM3JaraTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2)coBMecCTHAas AeSITeJIbHOCTD:

MOHUMATh W HCIIOJIb30BaTh MPEUMYIECTBA KOMaHIHOW M WHIUBUIYaTbHON
paboThI U pEIICHUH OMOJIOTUYECKOM MPO0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHUS TPYIIOBBIX (JOPM B3aUMOACHUCTBUS MPH PEIICHUN YIeOHOW 3aa4H;

BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JCUCTBUU C Yy4€TOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEH KaXkJI0TO UJIeHa KOJJIEKTHUBA;



MPUHAMATh €I  COBMECTHOM  NESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATHh JEUCTBHUS MO €€ JOCTH)KEHMIO: COCTAaBJIATH IUIaH JEWCTBUIA,
pacnpenensaTh poiad ¢ YY4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXIaThb pE3YJIbTaThl
COBMECTHOU pabOThI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIAJa M KaXKJOr0 y4aCTHUKA KOMAaHIbl B
OOIIM pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IpeijaraTb HOBBIE IIPOEKTHI, OLIEHWBAaThb HWJEHW C TIO3ULIHMA HOBHU3HBI,
OpPUTMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IOBEACHHE B PA3IMYHBIX
CUTYaLUSIX, IPOSBIIATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OgyageHne yHUBepCAIbHBIMHU PeryJATUBHBIMHU ACHCTBUAMM:

1)camoopranuszanus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISBICHUS NpoOJieM U HX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYAILIHSIX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUW IIeJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHUSAX W MOCTYNKaX IO OTHOLICHHIO K KUBOH MPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILIECTBJIATh MO3HABATEIBbHYIO JEATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJ1aud B 00pa3oBaTEIbHON
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUTAH pPEUIEHUs NpoOJieMbl €  Y4ETOM
UMEIOITUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMTOYTEHHUIH;

JIaBaTh OLICHKY HOBBIM CHUTYalLUsIM;

paciupsATh paMKHd Y4eOHOro IMpeIMEeTa Ha OCHOBE JIMYHBIX NMPEANOUYTECHHUI;

JieNiaTh OCO3HAHHBIN BBIOOp, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW HPYAULIUUA B
pa3HbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATh CBOM 00pa30BaTENIbHBIA U
KYJbTYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMHU  IO3HABATENbHOW  peJeKCUHM KaK  OCO3HAHMS
COBEpIIAEMBIX JEHCTBUM M MBICIUTENbHBIX TMPOLECCOB, HX pE3yIbTaTOB U
OCHOBaHMI, UCNOIb30BaTh NPUEMBI peIieKCUU JJIs1 OLIEHKH CUTYyalluH, BBIOOpA
BEPHOI'0 PEIICHMUS;

YMETh OLICHUBAaTh PUCKH U CBOEBPEMEHHO NPHUHUMATh PEIIEHUS IO HUX
CHUKEHUIO;



IIPUHUMAaTh MOTHMBBI W apryMEHTHl JPYTHX IPU aHAJIU3€ pPE3YJIbTATOB
NEeATEIIbHOCTH;

3)upunsaTHe ceds U APYrux:

IPUHUMATH Ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

IIPUHAMAaTh MOTHBBI M apryMEHThl JAPYIMX IPU AaHAIU3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPaABO JPYIHX Ha OMIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIbTATBI

[IpenmetHble pe3ynbTarhl ocBoeHusi mporpamMmmbl COO mno Ouosoruud Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue s yueoHoro npeamera «buomorus»
Hay4HbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI MO OCBOEHUIO, UHTEPIIPETALIMU U
peoOpa3oBaHUIO 3HAHUN, BUBI JIEATEIILHOCTH IO MOJYYSHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3NMYHBIX YYEOHBIX CUTYyalUSX, a TAKK€ B PEabHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Oumonorueil. B mporpamme mnpeameTHbie
PE3yNbTAThl IPEICTABIEHBI IO ToJaM 00y4YeHUSI.

[IpenmeTHble pe3ysibTaThl OCBOEHUs yueOHOro mpeamera «buonorus» ¢ 10
Kaacce NOJKHBI OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUU O MECTE U POJH OMOJIOTMH B CUCTEME HAYYHOI'O
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KAPTHMHBI MUPAa U HAYYHOI'O MHPOBO33PEHUSA, O BKIIAJE POCCHMCKHX H
3apyO€KHbIX YUYEHBIX-OMOJIOTOB B  pa3BUTUE OWOJNOTHH, (DYHKIMOHAIHHOU
IPAMOTHOCTH 4Y€JIOBEKA I PELICHMS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEP)KaHUE OMOJOTMYECKUX TEPMHHOB W MOHATHIA:
KU3Hb, KIETKa, OpraHu3M, MeTaboiau3M (0OMEH BelleCTB M IpeBpalleHue
SHEPruu), TOMEOCTa3 (caMoperyssiius), YypOBHEBask OpraHu3alus KUBBIX CHUCTEM,
CaMOBOCIPOM3BEICHHE (PENPOAYKLMS), HACIEACTBEHHOCTh, U3MEHYUBOCTD, POCT H
pa3BUTHE;

YMEHHE WU3JlaraTb OWOJOTrMYECKHe TeOopuH (KJIETOYHasi, XpPOMOCOMHas,
MyTallMOHHAsA, LIEHTpaJibHas JOTMa MOJIEKYJSIpHOM Owuosnoruu), 3akousl (I
Mennensa, T. Moprana, H. 1. BaBunoBa) u ydenus (0 1eHTpax MHOTrooOpasus u
MIPOUCXOXKIEHUS KyIbTYpHBIX pacTteHuid H. V. BaBunosa), onpenensite rpaHUIlbI
UX MPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHUE BJIaJIeTh METOJIaMU HAYYHOT'O IMO3HAHUS B OMOJIOTMH: HAOJIO/IEHUE U
ONMCAHUE KUBBIX CHCTEM, MPOLIECCOB W SIBJICHUW, OpPraHU3alMs U IPOBEICHUE
OMOJIOTMYECKOr0  HDKCIIEPUMEHTAa,  BBIIIBUJKEHHUE  TUIIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEXJY HCCIEAYEeMbIMH BEIMYMHAMHU, OOBSCHEHUE TMOJYyYEHHBIX



pE3yJbTaTOB, UCMIOJb30BAHHBIX HAyYHBIX MOHSATHI, TEOPUM U 3aKOHOB, YMEHHE
JIeJIaTh BBIBO/BI HA OCHOBAHUM IOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIACIATH CYIIECTBEHHbIE NMPU3HAKKA BUPYCOB, KJIETOK MPOKAPHUOT U
AYKApUOT, OJIHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLECCOB: OOMEHA BEIIECTB M IMPEBPAILCHUS] SHEPIMU B KIIETKE, (POTOCHUHTE3A,
IUIACTUYECKOTO0 M DHEPreTHYeckoro oOMeHa, XEMOCHHTEe3a, MHTO3a, Meno3a,
OIUIOIOTBOPEHMS, PA3MHOKEHHS, WHAMBUAYAJbHOTO PA3BUTHS  OpraHU3Ma
(oHTOTEHE3);

YMEHUE MPUMEHITh MOJyYEHHbIC 3HAHUS AJI OOBACHEHUS OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHUH, U1l NPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C LeJbl0 olecredyeHrss Oe30MacHOCTH CBOErO 3[0POBbS U 370POBbS
OKPYKaIOILUX JII0/IeH, COOIOACHHSI HOPM TPAaMOTHOT'O MOBEICHUS B OKPYXKArOIIeH
OPUPOJHON Cpeie, NMOHMMAaHME HEOOXOAMMOCTH MCIIOJIb30BAHMS JTOCTUKEHUIM
COBPEMEHHOM ouonorun OMOTEXHOJIOTMI ~ JUIsl  PalMOHAJIbHOrO
IPUPOJIOIIOIb30BAHMS;

YMEHHE pelmaTh 3JIEMEHTApHbIE TE€HETUYECKUE 33Ja4d Ha MOHO- U
IUTUOPUIHOE CKPEUIMBAaHUE, CIICTUIEHHOE HAaCleOBaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPELIUMBAaHUs JUIsl TPEICKa3aHUsl HAcCIeJOBaHUS MPU3HAKOB Yy
OpPraHU3MOB;

YMEHHUE BBINOJHATH JIa0OpaTOpHbIE U MPAKTHUUECKHUE PadOThl, COOJIIOATh
npaBuia mpu pabote ¢ yueOHbIM U JIA0OPATOPHBIM 000PYI0BaHUEM;

YMEHHUE KPUTUYECKHM OLICHMBAThb M HMHTEPHIPETUPOBATH HHPOPMALIHIO
OMOJIOTMYECKOTr0 COJEP)KaHWs, BKIIOYAIOLIYIO IICEBAOHAyYHbIE 3HAHUS U3
pa3IMYHbIX HCTOYHUKOB (CpeACTBAa MAacCOBOM MH(OpMaNUU, HAyYHO-MOIMYJISIPHbIE
MaTepuabl), ATHUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B OHOJIOTHH,
MeUIMHE, OMOTEXHOJIOT U H;

YMEHHE CO37]aBaTh COOCTBEHHBbIE IHMCBMEHHBIE M YCTHBIE COOOILEHUS,
0000111as1 GMOTOTUYECKYI0O MH(OPMALIMIO U3 HECKOIBKUX HMCTOYHHUKOB, TPaMOTHO
UCIOJIb30BaTh MOHATUIHBIN annapaTr OMOJIOTHH.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro npenmera «buonorus» ¢ 11
Kjlacce TOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTMH B CUCTEME HAyYHOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KAapTUHBI MHpa U HAay4HOI'O MHUPOBO33PEHUS, O BKJIAJE POCCUHCKHX U
3apyOEKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTUE OWOJNOTUH, (DYHKIHOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA I PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE paCKpbIBaTh COJEP)KAHHE OMOJOTMYECKHX TEPMHUHOB W TMOHSATHM:
BUJ, MONYJISIMsSA, T€HOPOH I, SBOJIOLHUS, ABMKYIIUE CUIIbI ((PAKTOpPBI) IBOIIOLMH,
PUCTIOCOOJIEHHOCTh OPraHU3MOB, BUA000pa30BaHHUE, DKOJIOTHYECKHE (DAKTOPHI,



HKOCUCTEMA, MPOAYUEHThI, KOHCYMEHTBI, PEIYIEHTbl, LEMU UTaAHUS,
AKOJIOTHYecKasi mupamua, ouoreoreHos, ornocdepa;

YMEHHE u3Jaratb OWOJOTMYecKne Teopuu (IBOMOLMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKas TEOpHs DBOJIIOIMH), 3aKOHbl U 3aKOHOMEPHOCTH
(3apoasimieBoro cxoactsa K. M. bspa, uepenoBaHus IJIaBHBIX HAaNpaBJICHUW U
nyreit sBomonnu A. H. Ceseprioa, yuenus o o6uochepe B. U. Bepnanckoro),
OTIPEICNIATh TPAHUIIBI UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJAMU HAYYHOr'O MMO3HAHUA B OMOJOrMU: HAOIIOEHUE U
OMHMCAHKE KUBBIX CHUCTEM, MPOIECCOB W SBJICHWM, OpraHU3allUsl W IPOBEICHHE
OMOJIOTHYECKOTO  JKCIECPUMEHTA,  BBIIBM)KCHHE  THIIOTE3bl,  BBIABJICHUE
3aBUCHUMOCTH MEXIY HCCICAYeMbIMA BEITUYMHAMHU, OOBSCHEHUE TOMYyYEHHBIX
PE3yNbTaTOB, MCHOJB30BAHHBIX HAYYHBIX MOHATHA, TEOPHUN M 3aKOHOB, YMEHUE
JIeNaTh BHIBOJIBI HA OCHOBAHUM MOJYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIC NPHU3HAKA CTPOCHUSI OHMOJIOTHYCCKUX
OOBEKTOB: BHUJOB, TMONYJSLHUA, TNPOAYLIEHTOB, KOHCYMEHTOB, pPEIYICHTOB,
OMOreoIeHO30B M  SKOCHUCTEM, OCOOCHHOCTH TIPOLIECCOB: HACJIEICTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOrO0 OTOOpa, BHA000pa30BaHUS, MPHUCIOCOOICHHOCTH
OpPraHW3MOB, JEHUCTBUA HKOJIOTMYECKUX (DAKTOPOB HAa OpPraHU3MBI, IEpPEeHOca
BEIICCTB M TOTOKAa JHEPTrUHM B HKOCUCTEMAaX, aHTPOIOICHHBIX H3MCHCHHHA B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPyroBOpOTa BELIECTB M OHOr€OXMMHYECKUX
UKJIOB B Onochepe;

YMEHHE TPUMEHSTh MOTYYEHHBIC 3HAHUS JJI1 OOBSICHEHUS OUOJIOTHMYECKUX
IIPOLIECCOB U SIBJICHUM, U1l NMIPUHSATHUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOMU
KU3HU C LeJIbl0 OOecredeHrss OEe30MacHOCTH CBOErO 30POBbS U 3A0POBbS
OKPYKaIOLUX JIt0JIeH, COOMIOACHHSI HOPM TPaMOTHOT'O MOBEICHUS B OKPYKaroIIen
NPUPOJHON Cpefie, MOHMMAaHME HEOOXOAMMOCTH HCIIOIb30BAHMS JTOCTHKCHHM
COBPEMEHHOW OMOJIOTHUH JIJISl PAIIMOHATIBHOTO TIPUPOIOTIONIE30BAHUS;

YMEHHUE peliaTh 3JIEMEHTapHbIE OMOJOTHYECKHE 33a[a4H, COCTABISATh CXEMbI
NepPEeHoca BEUIECTB U SHEPTUHU B IKOCHUCTEMax (LIeTH MUTAHMUS);

YMEHHE BBINOJHATH JIA0OpATOpPHBIE U MPAaKTUYECKHE padOThl, COOIOATH
npaBuja Ipu padbore ¢ yueOHbIM U J1a00paTOPHBIM 000PYI0OBAHUEM;

YMEHHE KPUTHYECKH OIICHWBAaTh W HWHTEPIPETUPOBATH HHQPOpPMAIUIO
OMOJIOTMYECKOT0 COJEP)KaHWs, BKIIIOYAIONIYIO TICEBAOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpelicTBa MaccoBOM MH(MOpMAINU, HAYYHO-TIOMYJISIPHbIE
Marepualbl),  paccMaTpuBaTh  TJIOOAJbHBIE  AKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO37]aBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIIEHUS,
000011251 OMOJIOrMYECKYI0 UH(POPMAIIUIO U3 HECKOJIIbKUX HMCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATHIHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
HaunmeHnoBaHue pa3aeioB H TEM uudposBbie
Ne i/mt P Kourposbubie | IlpakTuyeckune (ubp )
NMpOrpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
buo OK
1 buonorus kak Hayka 2 0.5 nomorexa 1
https://m.edsoo.ru/7f41c292
bu6moreka [JOK
2 JKuBble CUCTEMBI U UX OpPraHU3aLus 1
https://m.edsoo.ru/7f41¢292
3 XUMAYEeCKUH COCTAaB M CTPOCHUE KICTKH 8 1 bubmorera [IOK
P https://m.edsoo.ru/7f41c292
4 KusHenesareapbHOCTh KJIETKU 6 Eubmorexa HOK
https://m.edsoo.ru/7f41c292
5 Pa3zMHOXkeHHE 1 MTHAUBUAYAJIbHOE Pa3BUTHE 5 | bubmorexa [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenacrBeHHOCTh U U3MEHYMBOCTD g 15 bu6moreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/741c292
7 Cenexuust opraHu3mMoB. OCHOBBI 3 bu6moreka [JOK
OMOTEXHOJIOT U https://m.edsoo.ru/7f41c292
buo OK
8 PezepBHOE Bpems 1 nommorexa 1
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'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 KUIACC

Koan4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TEM uudppoBbIe
Ne n/mm P Konrpoabnsie | IlpakTnueckue (1upp )
NMporpaMmmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 DBOIIOIIMOHHAS ONOJIOT U 9 1 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
) BoO3HUKHOBEHHE U pa3BUTHE KU3HU Ha 9 0.5 bubmotexa LIOK
3emiie ’ https://m.edsoo.ru/7f41cc74
bu6moreka IIOK
3 O 5 1
Prafu3Mbl i OKpYKalotlas cpeia https://m.edsoo.ru/7f41cc74
4 Coo01iecTBa U KOJIOTUYECKUE CUCTEMBI 9 bubmiorexa LIOK
https://m.edsoo.ru/7f41cc74
but6mmoreka [JOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 0 2.5



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




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoauuyecTBo uacoB

Bcer
0

KonTpobHbl
e padoThbl

IMpakTHyeckun
e padoThbI

Jara
H3Y4YeHH
b |

JiieKTPOHHBbIe LM} pPOBbIE 00pa3oBaTe/IbHbIE
pecypchbl

buonorus B
CHUCTEME HayK

but6mmoreka [JOK
https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e63
2a

MeTtobl mo3HaHUS
JKMBOUW MPUPOJIBI.
[IpakTrueckas
pabota Ne 1
«cnons3oBanue
pa3IMYHbIX
METOA 0B IIPH
W3y4YEeHUH
OMOJIOTHYECKUX
00BEKTOBY»

0.5

bubmuoreka LIOK https://m.edsoo.ru/863e6122

buonoruueckne
CHCTEMBI,
MPOLIECCHI U UX
M3y4yeHUE

bu6moreka [{OK https://m.edsoo.ru/863e6564

XUMHUYECKUH
COCTaB KJICTKU.
Bona n
MUHEpaJIbHBIE COIN

bu6mmoreka [{OK https://m.edsoo.ru/863e674e

benxu. CoctaB n
CTpoeHHue OCIIKOB

bu6mmoreka [{OK https://m.edsoo.ru/863e6b72



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

depMeHTh —
OuoornyecKkue
KaTaJan3aTophl.
JlabopaTopHas
pabota Ne 1
«M3yuenne
KaTaJIMTHYECKON
AKTUBHOCTHU
(depMeHTOB (Ha
pUMepe aMUIIa3bI
WJIM KaTajas3bl)»

0.5

bu6moreka [{OK https://m.edsoo.ru/863e6b72

YrineBonsl.
JInnu el

bu6nunoreka L{OK https://m.edsoo.ru/863e6870

Hyxnennossle
KUCIOTBL. AT®

bubmuoreka IIOK https://m.edsoo.ru/863e6d5¢

Hctopust u MeTo b1
W3YYCHUS KIICTKH.
Kierounas teopus

bu6mmoreka [{OK https://m.edsoo.ru/863e6¢88

10

Kierka xak
LEJIOCTHAS KUBas
cucrema

11

CtpoeHnue
AYKapUOTUYECKOM
KIICTKH.
JlaGopaTopHas
pabota Ne 2
«3yueHue
CTPOEHUSI KJIETOK
pacTeHui,

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863e6{f0https:/m.edsoo.ru/863e716
c



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0

YKUBOTHBIX, TPHOOB
1 OaKTEpHi MO
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIpenapaTax
U UX OIHCAaHUE»

12

OOMEH BeEIECTB
HAJIN MeTa00JIn3M

but6mmoreka I{OK https:/m.edsoo.ru/863e766¢

13

dotocuHuTes.
XeMOCHUHTE3

bu6mmoreka [{OK https://m.edsoo.ru/863¢7¢98

14

DHepreTuyecKkui
o0MeH

bu6munoreka L{OK https://m.edsoo.ru/863e7aae

15

JKu3HeHHBIN TUKIT
KieTku. Jlenenue
KJIETKU. MHuT03.
JlabopaTopHas
pabota Ne 3
«Habmonenne
MHTO3a B KIIETKAX
KOHYHKA KOpeIIKa
JyKa Ha TOTOBBIX
MUKpOIpermapaTax»

0.5

bu6moreka [{OK https://m.edsoo.ru/863e7dc4

16

buocunTtes Oenka.
Peaknusa
MaTPHYHOT O
CHHTE3a

bubmoteka [{OK https:/m.edsoo.ru/863e796e

17

Tpancnsuus —
OouocuHTe3 Oenka

bu6mmoreka [{OK https://m.edsoo.ru/863e796e

18

Hexknetounnie

bu6moreka [{OK https://m.edsoo.ru/863e7540



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

(bOopMBI KUZHU —
BUPYCHI

19

dopmsl
pa3MHOXKEHUS
OpraHu3MOB

bubmiorexa [IOK
https://m.edso0.ru/863e81b6https://m.edsoo.ru/863e83
le

20

Meiios

bu6moreka [{OK https://m.edsoo.ru/863e7f4a

21

OO6pa3oBanue u
pa3BUTHUE MOJOBBIX
KJICTOK.
OmonoTBOpeHHeE.
JlaGopaTopHas
paborta Ne 4
«3yuenue
CTPOCHHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIpernapaTax»

0.5

bu6nuoreka L{OK https://m.edsoo.ru/863e8 1b6

22

NunuBunyansHOE
pa3BuTHE
OpraHU3MOB

bu6moreka [{OK https://m.edsoo.ru/863e8436

23

I'enernka — Hayka
0
HACJEICTBEHHOCTH
Y U3BMEHUYUBOCTHU

bubimoreka I{OK https:/m.edsoo.ru/863e862

24

3aKOHOMEPHOCTH
HacJIeI0BaHUS
MIPU3HAKOB.
Mounorubpuatnoe
CKpelIBaHNE

bubmuoreka LIOK https://m.edsoo.ru/863e8878

25

Jurubpuaxoe

bu6moreka [{OK https://m.edsoo.ru/863e89a4



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

CKpeIMBaHMUE.
3aKoH
HE3aBHCHMOI0
HacJIeTOBaHM
MPU3HAKOB

26

CuensieHHoe
HaCJIe/IOBaHUE
MPU3HAKOB.
JlabGopaTopHas
paborta Ne 5
«3yuenue
pe3yJIbTaToB
MOHOTHOPHUTHOTO U
JUTUOPUTHOTO
CKPCIUBAHUS Y
Tpo30(HITBEI HA
TOTOBBIX
MUKpOIpernapaTax»

0.5

bu6nunoreka L{OK https:/m.edsoo.ru/863e8c60

27

I'enernka momna.
HacnenoBanmne
MIPU3HAKOB,
CICIIJICHHBIX C
IIOJIOM

bu6mmoreka [{OK https://m.edsoo.ru/863e8c60

28

MN3MEHUYNBOCTb.
Henacnencrsennas
W3MEHYHMBOCTb.
JlabGopaTopHas
pabota Ne 6.
N3yuenue

0.5

bu6moreka [{OK https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

MOIU(PHUKAITMOHH Oi
W3MEHYMBOCTH,
MOCTPOCHUE
BapHUaIMOHHOTO
psina u
BapHUALIMOHHOMN
KpUBON»

29

HacnencrBennas
U3MEHYUBOCTb.
JlabopaTopHas
pabora Ne 7.
«AHanu3 MyTanuit
y Ip030(uiIbl HA
TOTOBBIX

MUKpOI permapaTax»

0.5

bu6munoreka L{OK https://m.edsoo.ru/863e8efe

30

I'enernka yenoBeka

bu6moreka [{OK https://m.edsoo.ru/863e8d78

31

Pe3epBHBII ypoOK.
O06o0mIeHnE 110
TeMe
«HacneacTBeHHOCT
b U H3MEHYHBOCTD
OpraHU3MOB»

32

Ceneknud Kax
HayKa U IpoIecc

bubmuoreka LIOK https://m.edsoo.ru/863e¢9214

33

Metoanl 1
JIOCTHIKCHHUS
CEJIEKIIUH
pacTeHuil u
JKMBOTHBIX

bu6moreka [{OK https://m.edsoo.ru/863e9214



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

34

buorexnonorusa
KakK OTpacib
MPOU3BO/ICTBA

bu6mmoreka [{OK https://m.edsoo.ru/863¢9336

OBUIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34



https://m.edsoo.ru/863e9336

11 KUIACC

KosauuyecTBo 4yacoB JIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Konrpoabnsie | IlpakTnueckue A p
n/n Bcero u3y4yeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
" bubmotexa [JOK
1 DBOIIOIUS U METO/bI €€ U3yUEHUS 1
https://m.edsoo.ru/863ea20e
) Hcropus pa3BUTHSA IPENCTaBICHUN 1 bubmmoreka LIOK
00 PBOJIIOUHU https://m.eds00.ru/863e¢9570
3 Mukpo3Bomonus 1 bubmorexa HOK
https://m.edsoo.ru/863e9cle
[Momynsiiust Kak 3J1eMeHTapHas
€IMHUIIA BUJA U YBOIIOLUU.
4 HI;60 ]E-IITO Hlelm abora ;0 1 1 0.5 bubmiorexa LIOK
PATOPHAA P : ' https://m.eds00.r/863¢99¢6
«CpaBHEHHUE BUJIOB 110
MOP(HOIIOTHYECKOMY KPUTEPHUIO»
5 JIBMKyIIMe CUIIbI (3JIeMEHTapHbIe 1 bubmmorexa LIOK
(akTOpbI) IBOIOLNH https://m.edsoo.ru/863e9dad
bub OK
6 EcrecTBenHbIi 0TOOp U €ro GopMbl 1 nommorexa 1
https://m.edsoo.ru/863e9ed0
Pe3ynbTaTel 3BOMIIOLINN:
IIPUCIIOCOOJIEHHOCTh OPraHU3MOB U
. BH1000pa3oBanue. JlabopaTopHas 1 0.5 bubmotexa [IOK
padota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MIPUCIIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepa
8 Hamnpasnenus u nytu 1 bu6mmoreka LIOK

MaKpO3BOJIIOIHNHA

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



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

9 HeobpatumocTs 3BoMmOIIMN
Ucropust xu3Hu Ha 3eMiie U METOJIbI
10 €€ U3y4eHHus
1 ['unoTe3sl IPOUCXOKICHUS KUZHU bubmotexa [JOK
Ha 3emiie https://m.edsoo.ru/863eaSab6
2 PazBuTHe xu3HM HA 3emJie Mo 3paM U bubmotexa [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Talbl IBOJIIOLUU
PacCTUTENBHOIO M )KUBOTHOI'O MUpA.
13 [IpakTnueckas padora Ne 1 0.5 bubmuorexa LIOK
«M3y4eHne HCKOMMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHl ¥ )KUBOTHBIX B
KOJUIEKIUAX)»
14 CoBpemeHHas cucrema bubmmorexa [IOK
OpPraHU4YecKoro Mupa https://m.edsoo.ru/863ead8e
15 DBOJIOLUS YeIOBEKa (aHTPOIOT €HE3) bubmiorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBuxymme cuibl (pakTopsl) bubmmorexa LIOK
aHTpoOIoreHesa https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJ1H 3BOJIOLNU
YeJloBeKa
13 YenoBeueckue pachl U MPUPOIHBIE bubmmoreka [IOK
aJlanTaly yejIoBeKa https://m.edsoo.ru/863eaea
Pe3epBHblii ypok. O00011eHIE 110
19 TeMe «BO3HUKHOBEHHME U pa3BUTHE
JKU3HU Ha 3eMiie»
20 DKonorust Kak Hayka
21 Cpenpl 06UTaHUS U SKOJIOTHYECKHE bubmmorexa LIOK



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

(bakTopsl

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

AbGuotnueckue GaKkTOpPhI.
JlabopaTopHas pabora Ne 3.
«Mopdonoruueckrne 0cCoOOEHHOCTH

. bubmotexa [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863ebl0e
obutanusy». JlaboparopHas pabora
Ne 4. «BaustHue cBeta Ha poCT U
pa3BUTHE YEPEHKOB KOJIeyca»
bubmioreka [IOK
23 buornueckue axrto
HOTHUECKHE (paKTOpL! https://m.edsoo.ru/863eb348
DKOJIOTHYECKUE XapaKTePUCTUKU
nomymsauuu. [Ipaktnyeckas padora
24 No 2 «Iloncuér mnoTHOCTH 0.5
MOMYJISAANA Pa3HBIX BUIOB
pacTeHuin»
)5 Coo0briecTBa OpraHu3MoB — bubmoteka IJOK
OHOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubmotexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE MTOKA3aTEIN YKOCUCTEMBI.
bubmioreka [IOK
27 DKOJIOruuecKre NUpaMubl.
N https://m.edsoo.ru/863eb5fa
CaolictBa 3kocucteM. Cykneccus
28 [Ipupoanbie 5KOCUCTEMBI
29 AHTPOINOTr €HHBIE IKOCUCTEMBI
30 buocdepa — riobanpHas bubmmorexa [IOK
JKOocHCcTEMa 3eMiln https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYIIIECTBOBAHUS bubmotexa [JOK

o6uochepsl

https://m.eds00.ru/863ebd 16



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 UYenoseuecTBo B Onocdepe 3emiu 1
13 CocyiiecTBoBaHUE NPUPOJIBI U | bubmmoreka [IOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepsHblif ypok. O60011€HIE TEMBI
34 «CooburecTBa U HKOJIOrHUECKUE 1
CHCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOT'PAMME



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




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJIBHOM ITPOT'PAMMBbI

10 KJTIACC

Kon
NpoBEPsIEMOT0
pe3yJjibTara

IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

ChopMupoBaHHOCTh 3HAHUII O MecTe M PO OUOJOTHMH B CHCTEME
HAy4YHOT'0 3HaHMSI €CTECTBEHHBIX HayK, B POPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpPAa U Hay4YHOIO MHUPOBO33pPEHUS; O
BKJIQZIe POCCHUICKUX U 3apyOeXKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruu; (YHKIMOHAIBHON TPaMOTHOCTH YEJIOBEKA MJIsl PEIICHHS

KHU3HCHHBIX 3a1a4

YMeHue packpbeiBaTh COAEpKaHHE OWONIOrMYecKUX TEPMUHOB H
MOHATHUH: JKU3Hb, KJIETKa, OpraHu3M; MeTaboian3M (0OMEH BEIIEeCTB U
IpeBpalleHue SHEpPruu), ToMeocTa3 (caMOperyssiiusi), ypOBHEBas
OpraHu3alus *KUBbIX CHCTEM, CAMOBOCHPOU3BEIEHUE (PEHNpOaAYKLIHNS),

HaCJICACTBCHHOCTb, UBMCHYNBOCTbL, POCT U PA3BUTHC

YMeHnne uznaraTb OMOJIOTHYECKUE TeOpHH (KJIETOYHAsi, XPOMOCOMHas,
MyTanroHHas), 3akoHbl (I'. Mennens, T. Moprana, H.J. BaBunoBa) u
yueHHus: (0 LEHTpax MHOTrooOpa3usi U TMPOHCXOXKICHHS KYJIbTYPHBIX
pactenuit H.. BaBunosa), onpenenste rpaHULbI KX TPUMEHUMOCTH K

JKUBBIM CUCTEMaM

YMeHue BiajeTh METOJAaMHU HAay4YHOrOo I[I0O3HAHUS B OHOJIOTUU
(HabiroieHe M ONMUCAaHUE JKUBBIX CHUCTEM, MPOLIECCOB M SIBJICHUIA,
OopraHu3anusi Y TpoBeAeHHWE OUOJOTMYECKOrO  IKCIIEPUMEHTA,
BBIABMIKCHHE  THUIOTE3BI; BBISIBJICHHE  3aBHCHMOCTH MEXKY
UCCIICyEMbIMH BEJIIMUYMHAMH, OOBSICHEHUE TTOJIYYCHHBIX PE3YyJIbTaTOB,
WCIIOJIb30BAHHBIX HAyYHBIX NOHATHM, TEOPUM W 3aKOHOB; YMEHHUE

JACJIaThb BBIBOJIbI HA OCHOBAHHWH MMOJIYYCHHBIX pGSYJ'ILTaTOB)

VYMenue BBIICTATE CYHWCCTBCHHBIC IIPU3HAKHW BHUPYCOB, KIJICTOK
IMpOKapuoT H 9YKapuorT, OOHOKJICTOYHBIX U MHOT OKJICTOYHBIX
OpraHU3MOB;  OCOOEHHOCTH  TPOIECCOB OOMEHa  BEIIeCTB U
NpPEBpAICHUsT DHEPruM B KJIETKe, (DOTOCHHTE3a, IUIACTUYECKOrO H
JHEPreTMYecKoro  oOMEeHa,  XEMOCHHTe3a, MHTO3a,  Meio3a,
OIINIOAOTBOPCHUS, Pa3SMHOXCHUA, WHIAWBUAYAJIbHOT'O pa3BUTHUA

opraHusma (OHTOTEHE3)




YMmenne IIPUMCHATH MOJIYYCHHBIC 3HaHUA JJIA 00BSICHEHHS
OHMOJIOTMYECKUX IMpouIeccoB U ﬂBHeHHﬁ, AJI1 MIPUHATHA NPAKTUICCKUX
peleHuit B MOBCEIHEBHOM )KU3HU B LESIX obecredeHns 0e301acHOCTH
CBOET'O 37I0POBBS U 3JI0OPOBbSI OKPYKAIOIIHX JIFOJICH, COOTIOIEHHS HOPM
rpaMOTHOTO TOBEAEHUSA B  OKpYXKalolled MOPUPOJHON  Cpene;
IIOHUMAaHUE H606XOJII/IMOCTI/I HCITIOJIb30BaHUA I[OCTI/I)KeHI/Iﬁ
COBPEMEHHOW OHOJIOTMM H OWOTEXHOJOTHMH JUIS palliOHAJIBHOIO

MPUPOAOI OIH30BAHUS

YMenue peliaTtb JJIEMCHTAPHBIC TI'CHCTUYCCKHEC 3ala4d Ha MOHO- U
)II/IFI/I6pI/I)1HOC CKpCeIIMBaHUC, CHCIIJICHHOC HACJICJOBAHUC, COCTABJIATH
CXEMbI MOHOFI/I6pI/I)1HOFO CKpCIIMBaHUs 1A IMpCaACKa3saHusAa

HaCJICAOBAHUWA ITPU3HAKOB Y OPraHu3MOB

YMeHue BBINOJHATH JIAOOPATOPHBbIE W MPAKTHYECKUE PabOTHI,
coOmoaTh TpaBuiaa mpu padore ¢ y4eOHBIM M JaOOpPaTOPHBIM

o0opyaoBaHUEM

YMeHue KpUTHYECKH OI[EHWBATh U HMHTEPIPETUPOBATH MH(MOPMAIIHIO
OHMOJIOrMYECKOro COACPKaHMUs, BKIIOYAIOLIYIO IICEB/IOHAYYHbIEC 3HAHUS
U3 pa3auyHbIX UCTOYHUKOB (CMMU, HaydHO-TONMyJIsipHBbIE MaTEepHalbl);
STHYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBaHUI B OuonOruw,

MEIHIINHE, OMOTEXHOIOIUU

10

YMeHue co3aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIEHUS,
00001mast Onoaornyeckyro HHGOPMAIMIO U3 HECKOJIBKUX MCTOYHHKOB,

IPaMOTHO UCMOJIL30BaTh MOHATUMHBIN armapaT OMOJIOTUN

11 KUIACC

Kon
NpoBePsSIEMOT0
pe3yJabTara

IIpoBepsiemMble npeMeTHbIE Pe3y1bTAThl 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

ChopMupoBaHHOCTh 3HAHUIL O MecCT€ M POJNM OUOJOTHH B CHUCTEME
HAyYHOT'0 3HAHMSI €CTECTBEHHBIX HAYK, B JOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MHpPAa U HAYYHOT'O MHPOBO33PEHHS; O
BKJIaJIE POCCHUUCKMX W 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruu; (YHKIMOHAIBHON TPaMOTHOCTH YEJIOBEKA ISl PEIICHHS

JKHU3HCHHBIX 3aaa4

VYMeHue packpblBaTh COJEp)KaHHE OHOJIOTMUYECKHMX TEPMHUHOB H

MTOHSITHM: BHUO, ITOIIYJIALMA, I‘eHO(bOH,Z[, 9BOJIIONUA, ABUXKXYIIHUC CHUJIBI




(daxTopsl) ABOJIIOIUH, MPUCIIOCOOICHHOCTD OpraHU3MOB,
BHJI000pa30BaHUE, HKOJIOTUYECKHE bakTopHI, 9KOCHUCTEMA,
MMPOAYLECHTEI, KOHCYMCHTHI, PEAYUCHTEI, nenu IIUTaHUs:,

9KOJIOTHYecKas mupamuaa, Onoreoenos, onocdepa

YMenue u3ziaraTb OMOJIOrMUYECKHE TEOPUH (IBOMIOIMOHHAs Teopus Y.
JlapBuHa,  CHHTETHMYECKas  TEOpUs  DBOJIOLMHU), 3aKOHbl U
3aKOHOMEpHOCTH (3apozsimeBoro cxoacrBa K.M. bapa, yepenoBanus
IJIaBHBIX HampasiieHud u nyted ssomonuu A.H. CeBeprioBa, yueHus o
o6uochepe B.M. Bepnaackoro), omnpeneniarts TpaHHUIBl  UX

IMPUMCHHUMOCTH K JXUBBIM CUCTCMaM

VYMeHne BIaAeTh METOJaMH Hay4YHOro I103HaHUsA B Oouonoruu
(Ha6J’II-O,Z[eHI/Ie U OIIMCAHUEC KHUBBIX CHCTCM, IIPOLECCCOB U HBHGHHﬁ;
opraHu3anus n IMPOBCIACHUC OHOJIOrUYECKOI 0 OKCIICPpUMCHTA,
BBIIBHKCHUC T'MIIOTC3hI, BBISBJICHUC 3aBUCUMOCTHU MCKIAY
HCCIICAYCMbIMU BCIIMYMHAMU, 00BsICHEHUE MMOJYYCHHBIX PEC3YJIbTATOB,
HCIIOJIb30OBAHHBIX HAY4YHbIX HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHHC

JACJIaTh BBIBOJIbI HA OCHOBAHHWU IOJIYYCHHBIX pGSYJ'IBTaTOB)

YmMmenue BBICIISATD CYILIECTBEHHbIE MPU3HAKU CTPOEHUS
Ouonornueckux OOBEKTOB: BHUIOB, TOMYJSIUNA, MPOIYLIEHTOB,
KOHCYMEHTOB,  PEIYIEHTOB,  OHOrCOllEHO30B M  JKOCHCTEM;
0COOCHHOCTH MPOLIECCOB HacJeICTBEHHOU M3MEHYHMBOCTH,
€CTECTBEHHOTO  0TOOpa, BHJI000pa30BaHMS, MPHUCIIOCOOIECHHOCTH
OpPraHMW3MOB, JEHCTBUS JKOIOTUYECKUX (PAKTOPOB HA OPraHU3MBI,
nepeHoca BEUIECTB U MOTOKA SHEPTUU B IKOCHCTEMAaX, aHTPOITOT€HHbBIX
M3MEHEHHI B KOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U

OMOreoOXMMHUYeCKHUX ITUKIIOB B Onocdepe

YMeHue nOpUMEHSTh TMOJYyYEHHbIE 3HAHUA UIsI  OOBSICHEHHS
OMOJIOTUYECKUX MPOIECCOB M SBICHUU, NI MPUHITHS MPAKTHUECKUX
pelieHuit B MOBCEIHEBHOM )XKU3HHU B LEIX obecredeHns 0e30MacHOCTH
CBOETO 3/I0POBbSI U 3JI0POBbsI OKPYKAIOIIHMX JIFOACH, COOTIOACHHS HOPM
rPaMOTHOTO TOBEIAEHUS B  OKpYXalolled MpUPOTHOW  Ccpene;
MOHUMaHUe HEOOXOAMMOCTH UCIOJb30BaAHUS JOCTHKEHUN

COBpEMEHHOW OMOJIOTUH IS PAIliOHATIHLHOT'0 TPHPOIOMOIB30BaAHUS

VYMeHue peuiath 3JeMeHTapHble OMOJIOTMYECKUEe 3a/layd, COCTaBJISThH

CXEMBbI IEpEHOCca BEIIECTB U SHEPIUU B SKOCUCTEMAX (LIEMH MUTAHUS)

VYMeHue BBINOJHATH JIAOOpaTOpHbIE M MpakTHYEeCKHe paloThl,
cobmonate mpaBujia Mmnpu pabore ¢ ydyeOHBIM M Ja0OPaTOPHBIM

o0opyaoBaHUEM




YMeHue KpUTUUYECKU OL€HUBATh M MHTEPHPETUPOBATh HHPOPMALUIO
OHOJIOrMYECKOro CoAepKaHus, BKIIOYAIOLIYIO TICEBJOHAYYHbIE 3HAHUS

U3 pa3nu4HbIX ncTouHUKOB (CMU, HaydyHO-TONMYIIpHBIE MaTEpUabl);

? paccMaTpuBaTh rio0anbHbIe 9KOJIOTUIECKUE pOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHONICHUIO K HUM COOCTBEHHYIO
TIO3UITUIO
YMeHue co3naBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOILEHU S,
10 000011ast OnoIornYecKyro HHGOPMAIMIO U3 HECKOJIBKUX MCTOYHHKOB,

I'pPaMOTHO UCIT0JIb30BATh MOHS TUNHBIN arrapar ouoornu




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

buonorus kak Hayka

1.1

buonoruss — Hayka o >xuBOi mpupoxpe. Pomp Ouonormum B (GopMHpOBaAHHU

COBpPEMEHHON Hay4YHOH KapTHHBI MUpa. CucTeMa OMOIOrMYeCKUX HAyK

1.2

MeTtoapl TO3HAHUS KUBOM IMPpUPOAbI (Ha6J'IIO,Z[eHI/Ie, OKCIICPUMCHT, OIIMCAaHUC,
HU3MEPCHUC, KJ'IaCCI/I(bI/IKaHI/IH, MOICIIMPOBAHUEC, CTATUCTHUUYCCKAA 06pa60TI<a

JTAHHBIX)

JKuBbIe cUCTEMBI M UX OopraHu3anusa

2.1

Kupeie cuctembl (OMOCHCTEMBI) Kak mpeaMeT u3ydeHust Ouonoruu. CBOMCTBa

OuocucTeM U UX pasHOOOpa3ue

2.2

YpoBHU oOpraHu3anuu OUOCHCTEM: MOJICKYJSIPHO-TeHETUYECKUH, KIECTOYHBINU,

OpraHu3MeHHbIH, TOMYJISIMOHHO-BUI0BOM, SKOCUCTEMHBIN, OHOC(EPHBIi

XUMHUUECKHUI COCTAB U CTPOEHUE KIIETKHU

3.1

XUMUYECKUM COCTaB KJIETKH. XHUMHYECKHUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpO3JeMeHThl. Boma u MwuHepanbHble BenjecTBa. DOyHKIMKM BOIBI U

MUHEpAJIbHBIX BelIecTB B kieTke. [loanep:kanue ocMOTHYECKOTro Oaianca

32

benku. CoctaB u cTpoeHHe O€lKOB. AMHUHOKHCIOTHI — MOHOMEpHI OEJIKOB.
He3ameHnumble W 3aMEeHMMblE aMHHOKHCIOTHI. AMHHOKHCIOTHBIH COCTaB.
YpoBHU CTPYKTYphI OEIKOBON MOJEKYIbI (IepBUYHAs, BTOPUYHAS, TPETUUHAS U
YeTBEpPTUYHAs CTPYKTypa). XUMHUECKHe CBOWcTBa OeikoB. buosoruueckue
(GyHKIMM OEJIKOB.

®epMeHTl — Ouosiornyeckue karaiausaTopbl. CTpoeHHE (epMEHTa: aKTHBHBIM
neHTp, cyocrpatHas crneuuduuaHocts. Kodepmentsi. Burtamunbl. OTinuus

(hepMEHTOB OT HEOPraHMUECKUX KaTalu3aTOPOB

33

YrneBonsl: MOHOCaxapuabl (TJII0OK03a, pubo3a M AE30KCHpru003a), JucaxapHabl
(caxaposa, JakTOo3a) W TOJMcCaxapuabl (Kpaxmaj, TJIUKOI'eH, IeJUIK0JI03a).
buonornueckue GpyHKIMH YIIIEBOIOB.

Jlununel:  TpuraMuepuabl,  crepounbl,  Gochomunuasl.  ['mapoduibHO-
ruapodoOHbie cBoiicTBa. buomornueckne ¢yHkinuu aunuaoB. CpaBHEHUE

Yriji€eBoaos, OeJIKOB U JIMIIU 0B KaK HCTOYHHUKOB SHEPTUU

34

Hyxnennossie kuciorel: JIHK n PHK. Hykieotnasl — MOHOMEpPBI HYKJIIEHHOBBIX




kucnot. Ctpoenune u ¢ynkuun JHK. Crpoenne u ¢ynxinuum PHK. AT®:

CTpoeHuE U QYHKIUU

3.5

ITuTonorus — Hayka o kietrke. Kiierounas teopusi. MeToabl U3y4eHUs! KIETOK

3.6

Krnerka xak nenmoctHast xuBasi cucrema. OOmuMe MpU3HAKK KIETOK: 3aMKHYyTas
HapyxHas MeMOpana, monekynsl JIHK kak reHermueckwii ammapar, cucrema

cuHresa Oenka

3.7

Tunel KIETOK: 3yKapuOTHYEcKasi U npokapuoTruueckas. OCOOEHHOCTH CTPOEHUS
npokapuoTHdyeckod  kieTkd. Kiertounas crenka Oaktepuil. CTpoeHue
9yKapuoTHYecKoil kieTku. OCHOBHBIE OTJIMYHUS PACTUTENBHOH, >KUBOTHOW U

IrpUOHON KIETKU

3.8

[IoBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KJETOYHAas CTEHKA, TJIMKOKAJIMKC, X
¢dbynaknuu. [Tnazmatuyueckas memOpaHa, e€ cBoiicTBa M pyHKIuH. [{uTormasma u eé
opranounpl. OgHOMEMOpaHHBIE OpraHOWIbl KJIETKU: DHJIOIMIa3MaTH4ecKas CeTh
(BIIC), ammapar T'ombmxu, nu3ocombl. llodyaBTOHOMHBIE OpPraHOWABI KIIETKHU:
MUTOXOHJIpUH, MiacTuabl. [IpoucxoxieHne MUTOXOHIpUI W macTul. Bunasl
wiactu. HememOpaHHblE OpraHouibl KJIETKU: PUOOCOMBI, KIETOYHBIM LEHTP,

PCCHUYKHU, KT'YTHKH. qDYHKIII/II/I OpPraHorna0B KJICTKH. Bxmrouenns

39

SAnpo — perynsatopHblii HeHTp kieTku. CTpoeHue sipa: siiepHas 000J04YKa,

KapHonia3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcopT BEeHIECTB B KIIETKE

}KI/I?.HCI[GSITGJ'II)HOCTI) KJICTKHU

4.1

OOMmeH BemiecTB, WJIM METa0ONIM3M. ACCHMIIIALUSA (TIACTUYECKU OOMEH) |
JUCCUMUJISIIUS (SHEPreTuYecKnuii oOMeH) — JBE CTOPOHBI €AMHOr0 Ipoliecca
Mmerabomm3ma. Tunbsl oOMeHa BemecTB: aBTOTPO(HBIN U reTepoTpodHbIid. Ponb

(i)epMeHTOB B oOMeHe BCHICCTB U MPEBPAICHUHN SHCPI'UU B KJICTKE

4.2

®orocunTe3. CBeroBas U TeMHOBas (as3bl poTocuHTe3a. Peakuu porocuHTesa.
DddextuBHOCTE (hoTOCHHTE3a. 3HAUEHUE (DOTOCHHTE3a IJISl KU3HH Ha 3eMiie.
BnusHue ycnoBuil cpenbl Ha (OTOCHHTE3 M CHOCOOBI IOBBIIIEHUS €rO
IPONYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTe3upyoiue OakTepuu. 3HAUYEHHWE XEMOCHHTE3a [Is

JKA3HU Ha 3eMiie

4.3

OHepreTuueckuii obMeH B Kierke. PaciuerieHue BeIIECTB, BbIACIEHUE U
aKKyMYyJIMpOBaHHE OHHEPrMM B KIETKE. OTamlbl JHEPreTUYecKoro oOMeHa.
I'mikomns. bpoxxenne u ero Buapl. KuciIoponHOe OKHCIIEHHE, WM KIETOYHOE

nbixanue. DPPEeKTUBHOCTh FIHEPreTUYeCKOro oOMeHa

4.4

Peakuun matpuuHoro cunresa. ['enetnueckas nngopmanus u JJHK. Peanuzanus

reHeTndeckoil uH(popManuu B KIETKe. ['eHeTHUecKuil Koj M ero CBOMHCTBa.




Tpanckpunuust — matpuunblii cunte3 PHK. Tpancisanus — OuocunTes Oenka.

Konuposanue amunokucior. Poias pubocom B 6nocunTese 6enka

4.5

Heknerounsie Gopmbl ku3HU — BUpPYCHL. Mctopust oTkpbiTus BUpycoB (/1.M.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U JKU3HEACITEILHOCTH BHPYCOB.
Bakrepnodaru. bonmesnum pacrteHuil, XKUBOTHBIX UM YEJIOBEKA, BHI3BLIBAEMbIC
BUpycamu. Bupyc nummyHonedunuta denoseka (BUY) — Bozoyaurens CITN/da.

[IpodunakTrka pacmpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUI

PasmHoxxenue u HWHAUWBUAYAJIBHOC PA3BUTUC OPTaHU3MOB

5.1

Knerounslii 1Mki, WM SKU3HEHHBIM OUKI kjiaeTku. WHTepdasa u MUTO3.
[Tpomeccel, mporekatomue B uHTepdasze. Permmkanus — peakiuss MaTpUYHOTO
curesa JIHK. Crpoenue xpomocom. XpOMOCOMHBI Habop — KapHOTHIL.
JumuioniHelii ¥ TamIoOMAHBIA ~ XPOMOCOMHBIE — HaOoOpbl.  XpOMaTHU[BL
Huronorndyeckue OCHOBBI pa3MHOXKEHHUS UM HHIUBUIYAJbHOI'O  Pa3BUTHS
OpPraHU3MOB.

Henenne xnerkn — wmuto3. Cragmm mutosa. Ilpomeccsl, mpoucxoasmiue Ha

Pa3HBIX CTaAUAX MHUTO34. buonormyeckuii CMBICI MUTO3a

5.2

@®opMBI pa3MHOXKEHHST OpraHH3MOB: Oecroioe W TojoBoe. Buasl Gecrionoro
pPasMHOXKCHUS: JeNICHHE HaJABOE, IMOYKOBAaHHUE OJHO- U MHOTOKJIETOYHBIX,
CIIOpo0Opa3OBaHUE, BEreTaTUBHOE pPa3MHOXXEHUE. HckyccTBeHHOE

KIIOHUPOBAHHE OPraHu3MoOB, €0 3HAUCHUC OJId CCICKINN
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[TonoBoe pa3sMHOXEHHE, €r0 OTIAMYHUS OT OECIIONOro.
Meito3. Cragum wMeios3a. IIpomeccel, mpoucxondiiye Ha CTagusx Menosa.
[loBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cMmbica u

3HaYEeHUE MEN03a
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l'amerorenes — mporrecc 00pa3oBaHUsI MOJOBBIX KJIETOK y KUBOTHBIX. [lo0BEIE
JKCJIE3bl: CEMCHHUKU U ANYHUKH. O6paSOBaHI/I€ " pa3sBUTUEC TTOJOBBIX KJICTOK —
rameT (CrepMaTo30u, SUILEKJIeTKa) — crepMaToreHe3 u oorene3. OCoOEHHOCTH

CTPOCHUA SIAIEKIIETOK U CIICPMATO30HUO0B. OHJ'IO,I[OTBOpeHI/Ie. HapTeHoreHe3

5.5

WunuBuayanpHOe  pa3BuTHE  (OHTOT€HE3). OMOpPHOHAIBHOE  pa3BUTHE
(3MOpurorenes). Drarbl SMOPHOHAIBHOIO Pa3BUTUS Y MO3BOHOYHBIX JKUBOTHBIX:
npobisienne, racTpyisinus, opraHorene3. [loctamOpuonanbaoe passutue. TUIbI
MOCTAMOPHOHAIBHOTO DPA3BUTHUSA: MPAMOE, HENpsMoe (JM4nHOYHOE). BriusHue
CpeAbl Ha pPa3BUTHE OPraHU3MOB; (aKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIE
ypOJICTBA.

PocT u pa3ButHe pacteHuii. OHTOreHe3 IIBETKOBOTO PACTEHHSI: CTPOCHUE CEMEHH,

CTaauH pa3BUTHUA

HaCJ'Ie)ICTBeHHOCTI) U U3SMCHYUBOCTH OpPraHnu3MOB




6.1

[Ipeamer n 3amaun reHeTuku. Mcropus pasBuTHs reHeTUKH. Bkitag poccuiickux
U 3apyOCKHBIX Y4EHBIX B pPa3BUTHE TEHETUKU. MeToapl TIeHETHKHU
(ruOpuA0IOrHYECKUH, LUTOT€HETHYECKU, MOJICKYJISIPHO -T €HETHYECKUM ).
OCHOBHbIE T'€HETUYECKHE MOHATUS. | eHeTHueckasi CUMBOJIMKA, UCIIOJIb3yeMas B

CXEMaX CKPEIMBAHUI

6.2

3aKOHOMEpPHOCTH HacledOBaHUs NPU3HAKOB, YycTaHOBJEHHBIe ['. Menzaenem.
MonorubpumHoe CKpenpBaHue. 3aKOH eIuHOoo0pa3us THOPUIIOB TEPBOTO
IIOKOJICHUS. HpaBI/IJ'IO JOMHWHUPOBAHUA. 3akoH pacuiCIlICHUST ITIPHU3HAKOB.
I'mnore3a uncrorsl ramert. IloHOE U HeTTOIHOE JOMHUHHPOBAHUC.

HI/IFI/I6pI/IHH06 CKpCIIMBaHUC. 3aK0OH HE3aBUCHUMOI0 HaCJICAOBaHUA IMPHU3HAKOB.
HI/ITOFeHeTI/I‘IeCKI/Ie OCHOBBI )II/IFI/I6pI/II[HOFO CKpCIIHBaHUA. AHaHHSI/IPYIOHIee
cKkpenmBaHue.  Vcrnosjp30oBaHWE — AQHAIM3UPYIOLIETO0  CKPCUIMBAHHS  JUIS

OTIpEe/IeIeHHs TEHOTUIIA 0COOU

6.3

CuernieHHoe HacnenoBaHue Hpus3HakoB. Pabora T. Moprana mo cuemieHHOMY
HACIIEZIOBAaHUIO T'eHOB. HapymieHue clerieHus TeHOB B pe3ylbrare
KPOCCHHTOBEpa. XPOMOCOMHasi TeOpHsl HacJleICTBEHHOCTH. [eHeTnueckue
KapThl.

I'enetuka mnosia. XpOMOCOMHOE ONpEAEIeHUuE Imojia. AyTOCOMBI U IOJIOBBIE
XpoMocoMbl. ['oMorameTrHble W TeTeporaMeTHble opraHu3Mbl. HacnmemoBanue

IMPU3HAKOB, CUCIIJICHHBIX C ITOJIOM

6.4

N3meHunBOCTh. BUABI M3MEHUMBOCTH: HEHACJEACTBEHHAs W HACIEACTBEHHAs.
Pone  cpeapl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpPUCTUKA
MOTU(PUKAMOHHOW WM3MEHYMBOCTH. BapualnMOHHBIH psiag M BapHalOHHAs
kpuBasg. Hopma peakiuu npusHaka. KonaudecTBeHHbIE W KayeCTBEHHBIE

IMPU3HAKW U UX HOPMA PCAKIIHH. CBolicTBa MO)II/I(i)HK&LH/IOHHOfI HU3MCHYUBOCTH

6.5

HacnencrBennasi, WM TeHOTUNMYECKass, W3MEHUYMBOCTb. KomOMHaTHBHas
U3MEHYMBOCTh. Melo3 M MojoBOM mpomecc — OcCHOBa KOMOWHATHBHOM
U3MEHYMBOCTH. MyTalMoHHass W3MeHUYMBOCTh. Kilaccuuxanus MyTanuii:
TEHHBIE XPOMOCOMHBIE, TeHOMHBbIE. HacToTa 1 Npu4YuHBI MyTauuil. MyTareHHbIe
(bakTopbl. 3aKOH FOMOJIOTHUECKUX PS/I0B B HaclAeCTBEHHONW n3Menunsoctu H.M.

Basuiosa

6.6

I'enetuka uenoBeka. Kapuotun denoBeka. OCHOBHBIE METOIbI TI'€HETUKHU
YenoBeKa: T'€HEaJIOTHYECKU, OJIM3HEIOBBIH, IIUTOT CHCTHYCCKUM,
OMOXMMHUYECKUH, MOJIEKYJsIpHO-TeHeTnueckuii. COBpeMEHHOEe OmpeJeeHue
FEHOTHIIA: TIOJITHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUITMPOBAHUE, B TOM YHUCIE C
nomoinpio II[P-ananmu3a. HacnmegcrBenHbie 3a00JI€BaHHMS YEIIOBEKA: T'€HHBIC
0os1e3HM, 00JIE3HU C HACIICACTBEHHOH MPEIpacioioKEHHOCThIO, XPOMOCOMHBIE

oone3nu. ComaThueckue u TFCHCPATUBHBIC MYTallUU. HpI/IHI_II/IHBI 310pOBOI'o




06pa3a KHU3HHU, AHUATrHOCTHUKH, HpO(l)I/IJIaKTI/IKI/I n JICUCHHUSA T CHCTUYCCKUX
Oone3Heil. MenuKo-reHeTn4eckoe KOHCYJIbTUPOBaHUE. 3HAUYEHUE MEIUIIMHCKON

TCHCTHUKU B IPCAOTBPAILICHHUU U JICUCHUN I'CHECTHYCCKUX 3a00J1eBaHMI YeI0oBeKa

Cenekuus opraan3MoB. OCHOBbI OMOTEXHOJOTHH

7.1

Cenekuus Kak Hayka M IpoLecC. 3apOoKJI€HHE CEJIEKIMH M JIOMECTHUKAIUs.
Yuenne H.M. BaBunoBa o0 1eHTpax TMPOUCXOXKIEHUS W MHOT000pasus
KyJbTYpPHBIX pacTeHui. L{eHTpbl mpoucxXoKaeHus JOMalIHUX KUBOTHBIX. CopT,

1Opo/Ia, ITaMM

7.2

CoBpeMeHHbIE METOMBI celeKInu. MacCoBbI U MHAMBHUIYAITbHBIA OTOOpPHI B
CEJeKIIMM PACTEHUU M KUBOTHBIX. OlEHKa 3KcTepbepa. banzkopoacTBeHHOE
cKkpenBaHue — HHOpuAWHT. Yucras nuHus. CKpelmuBaHUE YHUCTBIX JTUHUU.
I'eteposuc, wiu rubpuanas cuna. HepoacrBeHHOe CKpelIMBaHUE — ayTOPUAMHT.
Otnanénnas tubpuausauuss u e€ ycnexu. MckyccTBeHHBI MyTareHes H
MOJIyYEHUE MOJMILUIONJ0B. JIOCTMIKEHHUSI CENEeKIUU pPACTEHUM, >XKUBOTHBIX H

MUKpPOOPraHU3MOB

7.3

buorexHosoruss Kak oOTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpUA. OTambl
co3nanusa pexkomOuHantHoil JIHK wu Ttpancrennsix opranumszmoB. Kiertounas
uHxeHepus. KinerouHnble  KynabTypbl.  MHKpOKJIOHAIBHOE  pa3MHOXKEHHUE
pacrenuii. KioHMpoBaHME BBICOKONPOAYKTUBHBIX  CEIbCKOXO3SIIICTBEHHBIX
OpPraHu3MOB. DKoJIoTHYecKue U 3Tudeckue mnpodsembl. MO — renermyecku

MOIU(PHUITIPOBAHHBIC OPTAaHU3MBI

11 KJIACC

Kon

HpOBGpﬂEMbIﬁ 3JIEMEHT COACPKaAaHUA

DBOJIIOIIMOHHAS OUOJIOT A

1.1

DBOIOIMOHHAS TEOPHs U €€ MECTO B OMOJIOTHH.

CBugerensctBa  »Bomonuu.  [laneoHTonorndeckue:  MOCIEN0BAaTEIbHOCTD
IIOABJICHUA BUIOB B MMaJICOH TOJTOTHYSCKOM JICTOIIUCH, TMECPCXOAHBIC (I)OpMBI.
buoreorpapuueckue: cxoacTtBo M paznuuue ¢GayH U ¢GIOp MaTEPUKOB U
OCTPOBOB. DMOPHOJIOTUYECKHUE: CXOACTBA U PA3IHUUs SMOPHOHOB Pa3HBIX BUIOB
IIO3BOHOYHBIX. CpaBHI/ITeHLHO-aHaTOMI/I‘leCKI/ICI T'OMOJIOTMYHBIC, aHaJIOIn4YHBbIC,
pYAMMEHTapHBIE OpraHbl, aTAaBU3MBI. MOJIEKYISPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJICACTBCHHOCTU H OCHOBHBIX MeTad oMY ECKUX HYTeﬁ Y BCEX

OpraHU3MOB




1.2

OpomonnonHas teopus Y. Jlapuna. IIpennoceuiku  BO3HUKHOBEHUS
JapBUHM3Ma. JIBMOKyIME CHUJIBl 3BOJIIOUMU BUIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXEHHUE NPU OTPAaHUYEHHOCTH PECYPCOB, HEONPEAECIEHHAS U3MEHUYUBOCTb,

0opnOa 3a CylIecTBOBaHUE, €CTECTBEHHBIN OTOOD)

1.3

Cunretnueckas teopus osBomonuu (CTD) M oOcHOBHBIE €€ MOJIOXKEHHUS.

Mukpospomonus. [Tonyndmnus kak eTMHUIA BUAA U 3BOTIOLINT

1.4

JBuxyme cuibl (pakTopbl) 3BOJIONUU BHJIOB B IpHUpoje. MyTallMOHHBINA
nporecc ¥ KOMOWHATHBHAsS M3MEHYMBOCTh. [lomymsiuoHHBIE BOJNHBI U JApeid
reHoB. M3omsamus u murpanus. EcTtecTBeHHBIN 0TOOp — HampaBisiiomuii (hakTop
sBoMIOIMU. PDOPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucrioco061eHHOCT, OpPraHM3MOB Kak pe3yiapTaT 3Bojtouuu. Ilpumepst
IPUCIIOCOOJIEHUH Yy OpraHu3MoB. ApoMOp(O3bI U UM 0aNANITALIUH.

Bun u Bunoodpasosanue. Kpurepuu Buna. OcHoBHbIE ()OPMBI BU1000Pa30BAHUS:

reorpa(bI/IquI(oe, OKOJIOIT'HYC€CKOC

1.5

MaxkposBomouusi.  Popmbl  3BoMOLMU:  (UIETHYECKas,  JUBEPreHTHas,

KOHBEpreHTHas, napajienbHas. HeoOpaTuMoCTh 3BOMIOLUH

Bo3HUKHOBEHHE 1 pa3BUTHE )KU3HU Ha 3eMJIe

2.1

JloHayuyHble TpEACTAaBIEHUS O 3apOKICHUM KU3HU. HayuHble THUIOTE3BI
BO3HMKHOBEHHSI JKM3HM Ha 3emiie: a0uMOreHe3 M mMaHCmepMus. XUMHUYECKas
SBOJIOLMS. ODKCIEPUMEHTAIBLHOE MOJATBEPKICHUE XHUMUYECKOW 3BOIIOIUHU.
Havanenbie 3Tanbl Ouonornyeckor somonuu. ['unoresa PHK-mmupa. IlepBoie

KJICTKH U UX 3BOJIIOIIHA. CDOpMI/IpOBaHI/IG OCHOBHBIX T'PpYIIII J)KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3HM Ha 3emiie mo 3paM M nepuoaam. Karapxeil. Apxelckas U
npotepo3oiickas 9pbl. llaneo3oiickas spa u €€ mnepuoAbl: KeMOpPUINCKUH,
OpNOBHUKCKUH, CHIYPUWCKUWA, JE€BOHCKUWA, KaMEHHOYTOJIbHBIA, MEPMCKHUM.
Me3o30licKas 3pa U €€ NepuOoAbl: TPHACOBBIN, FOPCKUN, MEJIOBOM.

Kaitnozoiickass 3pa u €€ TepuOAbl:  MaJCOreHOBBIA,  HEOr€HOBBIH,
AQHTPOIIOT€HOBBIN. XapakTepUCTHKAa KJIMMaTa M TE0JOrMYECKUX IPOLECCOB.
OCHOBHBIE 3TaIlbl BOJIOIMN PACTUTEIHFHOTO U )KUBOTHOTO MHpa. ApoMop(ho3bl y
pacTeHui M JKHBOTHBIX. [losiBIEHME, pacuBeT M BBIMUPAHHE TPYNI KUBBIX

OpraHU3MOB
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Cucrema OpraHM4ecKoro Mupa Kak oOTpakeHHe HBomonud. OCHOBHBIC

CUCTEMATUYCCKUEC I'PYIIIIBI OPraHU3MOB

2.4

DBOJIOLHUS YeJIoBeKa. AHTPOINOJOrusa Kak Hayka. Pa3BuTue mpenctaBlieHHH O

IMPOUCXOXACHHUU YCIIOBCKA. MeTOI[bI HU3y4YCHHUA aHTPOIIOICHE3A. CXOI[CTBa u




pa3iauuus YesioBeKa v KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YETIOBEKA .
JBmwxymue cuibl (pakTopsl) aHTpororeHesa. HacnencTseHHass u3MEHYUBOCTh U
eCTeCTBEHHbIM 0oTOOp. OOliecTBeHHBI 00pa3 KU3HU, HU3TOTOBIIEHUE OpPYIUMN

TPYZla, MBILLIJIEHUE, PEYb

2.5

OcCHOBHBIE CTaJUM M BETBH HBOJIOLUM YEJIOBEKA: ABCTPAJONUTEKH, YesnoBek
ymensiid, Yenoeexk mnpsamoxoxsumii, YenoBek Heanaepranbckuid, YemoBek
pasymHBIH. Haxonku MCKOmaeMbIX OCTaHKOB, BPEMs CYIIECTBOBAHUS, 00JACTh

pacrpocTpaHeHus, 00bEM rOJI0BHOIO MO3ra, 00pa3 XHU3HU, OPYAHS

2.6

Yenoseueckue packl. OCHOBHbBIE OOJbIINME PAchl: €BPOINECOUAHAS (eBpas3uiickasi),
HErPO-aBCTPATIOUIHAS (axBaTOpHaNbHAS), MOHTOJIOWTHAS (a3matcko-
aMepukaHckas). YepThl TpUCIOCOOJICHHOCTH MPECTaBUTENIEH YEIOBEUECKUX pac

K YCJIOBUAM CYILICCTBOBAHUS. E,I[I/IHCTBO YCJIOBCYCCKUX pac. KpI/ITI/IKa pacusma

Opranusmel 1 OKpyXKawiias cpeaa

3.1

DKomorus Kak Hayka. 3aJauyd M paslielibl 3KOJOrMU. MeToabl 3KOJIOTMYeCKUX
UCClIeIOBaHUN. DKojoruueckoe MupoBo33penue. Cpenbl oOUTaHMsI OPraHU3MOB:

BOJHas1, HA3CMHO-BO3AyIlIHAs, [TIOUYBCHHAA, BHYTPUOPraHU3MCHHAA

3.2

Okonoruueckue  (akropel. Krnaccuduxamus — skonormdeckux — (HaKTOpoOB:
abuoTHueckne, OWOTHYECKHE W aHTPOIOreHHbIC. JleCTBHE HKOJIOTHMYECKUX

(hakTOpPOB Ha OPraHU3MBI
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Abuotndeckue (hakTOphl: CBET, TEMIEpaTypa, BIAXHOCTb. DoTomepmoansm.
[Tpucnocobnenus oOpraHu3smMoB K  JEWCTBUIO aOMOTHYECKUX  (PaKTOpPOB.

buonornueckue PUTMBIL
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buotnueckue Qaxropel. Buasl OMOTHYECKHX B3aWMOJEHCTBUIN: KOHKYPEHIIHS,
XMITHUYECTBO, TMapa3uTH3M, MYTyallu3M, KOMMeEHcCalIu3M (HaxJeOHMYECTBO,
KBapTUPAHTCTBO),  aMEHCAJIM3M, HEWUTpaiu3M. 3HaueHHe  OHOTHYECKHUX

B3aUMOJICH CTBUM JJIs Cymi€CTBOBAHUA OPTraHU3MOB B ITPUPOJHBIX COO6H_[€CTBaX

3.5

DKOJIOTHYECKHE XapaKTCPUCTUKHU IOy JIALIUHU. OCHOBHBIC IIOKa3aTCJIn
nomnyJjsanuu: 4YUCICHHOCTb, IIJIOTHOCTb, POXIAAEMOCTb, CMCPTHOCTL, IIPUPOCT,

MuUrpamnus. I[I/IHaMI/IKa YUCJICHHOCTH ITOIIYJIAIUU U et peryjsnunsa

Coo011ecTBa ¥ DKOJIOTMYECKHUE CUCTEMBI

4.1

CoobmiectBo opraHu3MoB — OuoneHo3. CTpykTypbl OHOLIEHO3a: BHJIOBaf,
IpOoCTpaHCTBEHHAsi, Tpodudeckas (mumieBast). Bunbsl-momuHantel. CBsS3u B

ouoreHo3e

4.2

Okonoruueckne cucteMbl (3kocucteMsl). Ilonatme 00 »sKkocucreme u




O6uoreorneno3e. @DYHKIMOHAJIbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: IPOAYLEHTHI,
KOHCYMEHTBI, pelylieHTbl. KpyroBopoT BeIliecTB U MOTOK SHEPIHUH B 3KOCHCTEME.
Tpodpuueckue (nmuimieBble) YpoBHM 3KocucTeMmbl. IlumieBble Lenu U Ceru.
OcCHOBHBIE TIOKa3aTeM 3KOCHUCTEMBbI: OuMoMacca, MPOAYKIHsS. DKOJOTMYECKHe
NUpaMHJIBL:  TPOAYKIMH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBAa 3KOCHUCTEM:

YCTOWYUBOCTh, CAMOpETyJisiius, pa3Butie. CyKieccus
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[IpupogHbie 3KOCHUCTEMBI. DKOCHUCTEMBI 03EP U peK. DKOCUCTEMA XBOMHOIO WIIH
IMPOKOJIMCTBEHHOI O Jieca.

AHTpOIIOTEHHBIE JKOCHUCTEMBI. ATpO3KOCHCTEMBI. YpOoskocucTeMBI.
buonornyeckoe n X03s1iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCH CTEM.
buopaznooGpasue kak ¢akTtop ycToiumBocTH dKocucrteM. CoxpaHeHue

OHOIOrnuecKoro pasHooOpasus Ha 3emie

4.4

Yuenne B.M. Bepnaackoro o Owuocdepe. ['paHuIibl, coctaB W CTPYKTypa
ouocdeprr. JKuBoe BemectBo u ero (gynkiuu. OcobeHHOCTH Ouochephl Kak
rnobanpHON 3KocucTeMbl. J[MHaMHuueckoe paBHOBecMe M oOpaTHas CBs3b B
ouocdepe. KpyroBopoTsl BemecTB M OHOT€OXMMHUYECKHE LHUKIBI 3JIEMEHTOB

(yrnepona, azorta). 3oHambHOCTh OMOchepbl. OCHOBHBIE OMOMBI CYIIIH

4.5

UYenoBeuectBO B Omocdepe 3emin. AHTpONOreHHbIE M3MeHeHuss B Ouocdepe.
['mobGanpHbIE YKOJIOTHYECKUE TTPOOIIEMBI.
OcHOBa paIMOHAJIBHOTO  YIPABICHUS TMPHUPOJHBIMH pecypcaMH U  UX

ucnojb3oBanue. JlocTuxeHnst 6MOIOruy U OXpaHa MpUpPObI




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET






