MYHHULAIIAJIGHOE BIOKETHOE OBIIIEOBPA3OBATEJILHOE
VUPEJKTEHUE «IIIKOJIA Ne 8 TOPOJIA EHAKHEBO»
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«BHOJIOT U 5T»
CPEJTHEI'O OBIIET'O OFPA3OBAHUS
(10-11 knace)
BA30BBII YPOBEHb

r. Enakueso 2023 r.



denepanbHas pabodast mporpaMma 1o yuednomy mnpeamery «buomorus» (6a30BbIypoBeHb) (peaMeTHAsS
obnacth «ECTeCTBEHHO-HAYYHBIC TTPEAMETHI») (J1ajiee COOTBETCTBEHHO — MPOrpamMma o OHOJIOTHH, OHOIOTHs)
BKJTIOYAET MOSCHUTENBHYIO 3aIMCKY, COAepyKaHne O0yUeHUs, TUIAHUPYEMBIE PE3YJIbTAThl OCBOCHHUS POTPAMMEBI
M0 OMOJIOTHH, TEMATHUYECKOE IIJIAHHPOBAHUE.

IMosicHuTeNnbHAS 3alMCKa OTpakaeT oOIIpe e M 3aJa4d H3YyYeHUs OWOJIOTHH, XapaKTEPUCTHUKY
MCHUXOJOTMYECKUX TPEAMOCHIIOK K €€ M3yUeHHIO 00yJarOIUMHUCs, MECTO B CTPYKType Yy4YeOHOro IuUiaHa, a
TaKKe TOAXOABI K OTOOPY COAEP)KAHHS,K OMPEASTCHUIO TUTAHUPYEMBIX PE3YIIbTATOR.

Conepxanue OOydYeHHsI pacKpbIBAaeT COJCP)KATEIbHBIC JIMHUM, KOTOpbIE TNpEIaraloTcs —Juis
00513aTEILHOTr0 M3YYCHHS B KOKJIOM KJIacce Ha YPOBHE CpeHEro o0Iero oopa3oBaHusl.

HHaHI/IpyCMI)Ie PE3YIbTATHL OCBOCHU IIporpaMMabl 10 6I/IOHOFI/II/I BKIIIOYAaOT JTHYHOCTHBIC,
MeTanpeaAMETHBIC PE3yJIbTaThl 32 BeCh MEPUOJl O0YUCHHS Ha YPOBHE CPEIHEro O0Iero o0pa3oBaHusi, a TaKKe
MPeAMETHBIE JOCTIKEHHUS O00YYaIOIIerocs 3a KaKablid To1 00yJIeHUsI.

HOACHUTEJIbBHASA 3AITUCKA

[Ipu pazpaboTke mporpaMMbl 1O OHOJOTHM TEOPETUYECKYIO OCHOBYJUISL ONpENeNICHHsI MMOIX0I0B
K (QOpPMHUPOBAHUIO coOJepKaHUsl ydeOHoro mupeamera «buomorus» COCTaBHIIN: KOHIIENTYaJbHbIE
TTOJIOK EHUST oroc COOo B3aMMOOOYCIIOBIIEHHOCTH IIeJIed, COJlepKaHUs, pe3yIbTaTOB O0Y4YEeHUS H
TpeOOBaHMI K YPOBHIO TIOATOTOBKH BBITYCKHUKOB, IIOJNOXKEHUS 00 OOIMX MeNsX W MPHUHIHIAX,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpefqHero obmiero oOpaszoBanus B Poccuiickoit
Oenepanuy, a TakXKe TOJIOXKEHUA O crenuduke OWojoruu, €€ 3HAYCHWU B MO3HAHUH >KUBOW MPHPOIBI H
obecrieueHn CyIIECTBOBAaHUS 4eloBedeckoro ooOmectBa. COrnacHO Ha3BaHHBIM — TIOJIOKEHHSM  OIPEICIICHEI
OCHOBHBIE (DYHKIIMM TIPOrpaMMBI IO OMONOTHY U e€ CTPYKTypa.

[Iporpamma o 6uosioruu Ja€r MPeACTaBICHUE O LENAX, 00 00Iel CTpaTeruu 00y4eHus, BOCIHMTAHUSI U
pa3BuTHA OOYy4YalONIMXCS  CpeAcTBaMHM  ydeOHoro mpenMmera «bHonorus», omnpenenser o0s3aTelbHOEe
MpeMETHOE COJIEpXKAaHHe, €ro CTPYKTYpY, paclpejejieHne Mo pasjelaM W TeMaM, PEKOMEHIyeMYIO
MIOCTIEIOBATENHFHOCT U3yUEHHydeOHOro MaTepruana ¢ y9éTOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JIOTUKHOOPa30BaTEILHOTO TIPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00YJarOIXCS.

B mporpamme 1o OHONOTMH TakKe YYHUTHIBAIOTCS TpeOOBaHUS K TIUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeJMEeTHBIM M NPEIAMETHBIM  pe3yiabTataM  00y4deHUsB (JOPMHPOBAHUH OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATENHHOM JESTEIbHOCTH/yUeOHBIX JEHCTBHN 00YJArONUXCSI TI0 OCBOCHHIO COJIEPKAHUST OMOJIOTHYECKOTO
o0Opa3oBaHUs.

B mporpamme 1o 6momoruu (10—11 kmaccel, 6a30BbIf YpPOBEHD) pealn30BaH MPUHIAI TPEEMCTBEHHOCTH
B W3y4eHHMH Owomoruu, Onaromaps dYeMy B Hell IpocMaTpHWBaeTCsl HAlPaBICHHOCTh HA Pa3BUTHE 3HAHUH,
CBSI3aHHBIX C (DOPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IEHHOCTHBIX OpPHUEHTAIMNA JINYHOCTH,
9KOJIOTUYECKOTO MBIIIICHNS, TPENCTABICHUH O 3J0pOBOM oO0Opa3e XKM3HH M OEpeKHBIM OTHOIIEHHEM K
OKpYy’Karolel mpupoaHoi cpene. [loaTomy Hapsamy ¢ n3ydeHHEeM OOIMEeONONIOrHIeCKIX TEOPHil, a TAaKKe 3HAHUN
O CTPOEHHUH XHBBIX CHCTEM Pa3HOTO paHTa W CYINIHOCTH OCHOBHBIX IIPOTEKAIOIIMX B HUX IIPOIECCOB B
MporpaMMeno OMOJOTHH YAEIeHO BHUMAaHNE MCIIOJIH30BAHUIO MOMTyYSHHBIX 3HAHWH B TIOBCEIHEBHOMKI3HU UTA
pelIeHus MPUKIa HbIX 33/1a4, B TOM YHCIe: MPOQIIAKTHKHA HACIICACTBEHHBIX3a00IeBaHUI YeT0oBeKa, MEIUKO-
TeHETUYECKOT0 KOHCYIBTHPOBAHUS, 00OCHOBAHWS IKOIOTUUYECKH IIEJIECO00PA3HOT0 IMMOBENECHUS B OKPYKArOIIeH
TIPUPOHON Cpefle, aHalu3a BIMSHUS XO3SHUCTBEHHON NEATENIbHOCTH YellOBeKa Ha COCTOSHHE MPHPOTHBIX H
WCKYCCTBEHHBIX JKOCHUCTEM. YCHJICHHWE BHUMAaHHUS K TMPHUKIAJHON HAIMPABIEHHOCTH YYeOHOrO TpeaMera
«buonorusy NpoaUKTOBaHO HEOOXOANMMOCTHIO 00ECIIEUEHHS YCIIOBUH TSI PEIICHHUS OJJHON U3 aKTyallbHBIX 33129
MIKOJBHOTO OMONIOTMYEeCKOro oOpa3oBaHUs, KoOTopas mpeamnonaraer (OpMHUPOBaHHE Yy OOydJarommXxcs
CHOCOOHOCTH aAaNTHPOBATHCS K M3MEHEHUSAM JHHAMUYHO Pa3BUBAOIIETOCSI COBPEMEHHOT'0 MUPA.

[Iporpamma 1o OMOJIOTHH SBJISIETCSI OPUEHTUPOM JJIsi COCTaBJICHUS pa00YNX MPOTrPaMMm, aBTOPHI KOTOPBIX
MOTYT MPEITI0KUTh CBOH BapUAHT IMOCIEAOBATEILHOCTH U3yUEHUSI M CTPYKTYpHl y4eOHOro maTepualna, CBOE
BHJIeHHE TIyTell QopmupoBanus y ooydarommxcs 10—11 kiraccoB mpeaMeTHBIX 3HAHUN, YMEHHA U CIIOCOOOB
y4e0HOH JeATETbHOCTH, a TAKKE METOANYECKUX PEIISHHUH 3a/1a4 BOCIIUTAHUS M PA3BUTHS CPEIICTBAMHU YIEOHOTO
npeamera «buomorusy.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHWs 3aHUMaer BaxHoe Mecto. OH obOecrieunBaer
(hopMupoBaHue y 00yJarOIIUXCs TPECTABICHUI O HAYYHOW KapTHHEMHPA, PAaCHIUpseT U 0000IIaeT 3HAHUS O
XKHUBOH NpHUpoJE, €€ OTIMYUTENBHBIX PU3HAKaX — YPOBHEBOIH OpraHM3alluK U 3BOJIIOLUH, CO3AAET YCIOBHS IS
MO3HAHUS 3aKOHOB XHBOH HPpUPOJBI, GopMUpOBaHUS (HYHKIMOHAIEHONH IPaMOTHOCTH, HABBIKOB 3I0POBOTO H
OezomacHOro o0pasa >KHU3HHU, HKOJOTMYECKOr0 MBILIUICHHS, LEHHOCTHOrO OTHOLIEHUS K JKUBOW MpUpOAE H
YEIOBEKY.

Bonbiioe 3HadeHne OMONOTUs MMEET TakKe AJSl PEIICHHS BOCIUTATENBHBIX M Pa3BHUBAIOLIMX 3alad



cpemHero oomiero oopa3oBaHusl, COLMANM3AIMK 00yJarouxcs. M3yuenne Ononoriuu odecrieuuBaeT yCIOBHs IS
(OPMHUPOBAHHUS HMHTE/UIEKTYATbHBIX, KOMMYHHUKAIMOHHBIX M WHGOPMAIMOHHBIX HABBIKOB, 3CTETUYECKOM
KyJbTYPBI, CIIOCOOCTBYET WHTETPAIlMH OWOJOTHYCCKUX 3HAHWN C TMPEACTABICHUSAMH W3 JPYTHX yueOHBIX
MPEAMETOB, B YaCTHOCTH, (DU3HUKH, XMMHHU U Teorpadun. Ha3BaHHbIC MOMOKEHUSA O MPEAHA3HAUYCHUH YIEOHOTO
npeaMera «brUoorHs» COCTABHIIM OCHOBY IS ONIPECIICHHUS TOAXOM0B K OTOOPY M CTPYKTYPHPOBAHHUIO €ro
COJICpIKaHUSI, MPEACTABICHHOTO B IPOrpaMMe Mo OHOIOTHH.

Ot0op conmepkaHus yueOHOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE OCYIISCTBIEH C IMO3UIUI
KyJBTYPOCOOOPA3HOTO MOJAX0/a, B COOTBETCTBHM C KOTOPBHIM OOYdYaroOIMecs MOJKHBI OCBOWUTH 3HAHHMS U
yMEHWUSI, 3HAaYUMBbIe it (popMHUpOBaHUs OOIIEH KYIbTYpBI, ONPEACISIONIE aJeKBaTHOE MIOBEICHHIE YEIOBEKA B
OKpY Karole MPUPOAHON Cpefe, BOCTPEOOBAHHbBIE B TMOBCETHEBHOM KM3HM W IPAKTHUYCCKOH IEITEIbHOCTH.
Oco0o0e MecTo B 3TOM CUCTEME 3HAHUIT 3aHMMAIOT JIEMEHTBI COJIEP)KAaHMsI, KOTOPbIC CIY)KaT OCHOBOM  JUIst

(dhopMupoBaHus MIPEACTABIECHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAapTHHE MHUpa U LIEHHOCTHBIX
OPUEHTAIUSAX JINYHOCTHU, CIIOCOOCTBYIOIIUX I'YMaHU3aI[MH OMOJIOrHYECKOro 00pa3oBaHusl.
CTpyKTypuUpOBaHHE  COACPKAHUS y4eOHOro Marepuasa B nporpaMMe 1mo  OWOJIOTHH

OCYIIECTBICHO C YYETOM TPHOPUTETHOrO 3HAUCHHsS 3HAHUI 00 OTIIMYUTENBHBIX OCOOCHHOCTAX >KHBOU
MPHUPOJIbI, 0 €€ YPOBHEBOH OPraHM3allMUU YBOJIOIUH. B COOTBETCTBUYU € 3TUM B CTPYKTYpE y4eOHOro npeaMera
«buonorus» BbIAETEHB! CIEAYyIOIME coJepXKaTenbHble JUHUHU: «buomorus kak Hayka. Meromel HaydHOro
no3HaHus», «Kierka kak Ouoyorndeckast cucremay, «OpraHu3m KakOHolorudeckas cucremay, «Cucrema u
MHOTOO0Opa3zue OpraHuYecKoro MHpa», «IBOJIONUS >KUBOW MPUPOIBD), «IKOCHUCTEMBI M TPHCYIIHE UM
3aKOHOMEPHOCTH.

Hens m3ydenus: yuebHoro mpenmera «buomorusi» Ha 0a30BOM YpOBHE — OBJIAJICHUE 00yUarOIMHCS
3HAaHUSIMH O CTPYKTYPHO-(DYHKIIMOHAIFHON OpraHU3alliy KHUBBIX CUCTEM pPAa3HOr0 paHra W MpuoOpeTeHue
YMEHHMI WCHONb30BATh OJTH 3HAHUS JJIS TPAMOTHBIX JAEWCTBUN B OTHOIIEHWH OOBEKTOB KMBOW MPUPOABI U
pelIeHus pa3nuIHbIX KUZHEHHBIX TTPOOIIEM.

Hoctmkenue Lenn W3ydeHUs y4eOHOT 0 npeaMera «buonorus» Ha 6a30BOM ypoOBHE
obecrieunBaeTcs peleHneM CIeAyIoNnX 3a1aq:

OCBOCHHE OOYYAIOIIMMHCSA CUCTEMbl 3HAHWH O OWONOTMYECKUX TEOPHIX, YUYCHHAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTE3aX, NpaBWIaX, CIyXalluX  OCHOBOMU Jisi (pOPMHUPOBAHUS MPEACTABICHUH O
€CTeCTBEHHO-HAyYHON KapTHHE MUPA, O METOAaXHAYYHOT O IIO3HAHMS, CTPOSHHH, MHOT000pa3uH U OCOOEHHOCTSIX
YKUBBIX CHCTEM Pa3HOTOYPOBHS OpPTaHM3AINH, BBINAIONIMXCS OTKPBITUSX W COBPEMEHHBIX HCCIIEIOBAHUAX
B OMOJIOTHH;

(hopmupoBaHue y 00yJaroImuXxcs MMO3HABATEIbHBIX, WHTEIUIEKTYaIbHBIX U TBOPYECKUX
CIOCOOHOCTEH B MPOLIECCE aHAIN3A JAHHBIX O IMYTSX Pa3BUTHS B OMOJIOTMHMHAYYHBIX B3TJISI0B, HACH U MTOAXOIOB
K M3YYCHHUIO KUBBIX CHCTEM PA3HOTO YPOBHS OpPTraHU3aIlNH;

CTaHOBJEHHE y OOydarommxcsi oOmell KymbTyphl, ()yHKIMOHAJIBHOW TPaAaMOTHOCTH, Pa3BUTHE YMEHUU
OOBSICHATD W OIEHWBATh SBICHHUS OKPYKAIOIIEro MHpa >XUBOW MPHUPOJHl HA OCHOBAHWW 3HAHWHA W OIBITA,
MTOJTyYeHHBIX MTPH U3YYIEHUU OMOJIOTHH;

(dhopMupoBaHue y OOYYarOMWXCS yMEHWH WJUIIOCTPUPOBATh 3HAYEHHE OWOIIOTWYECKWX 3HAHWH B
MPaKTUYECKOW  ACSTEIHbHOCTH  UENOBEKa, pAa3BUTHH COBPEMEHHBIX  MEAWIIMHCKHX  TEXHOJNOTHH W
arpoOMOTEXHONOTHH;

BOCTIHTaHNE YOXKIEHHOCTH B BO3MOXXHOCTH TTO3HAHHS YEITOBEKOM JXKHUBOW MPUPOABI, HEOOXOTIUMOCTH
OepeXHOTO OTHOIIEHWS K HEH, COOTIOIEHIS STUYECKUX HOPMIIPH MTPOBEACHUN OMOIOTHYECKIX UCCIIEIOBAHUH;

OCO3HAHHUE IIEHHOCTH OWONOTUYECKUX 3HAHWHU JUISl TIOBBIMICHHS] YPOBHS 3KOJIOTHYECKOW KyIBTYpPBI, IS
(hopMupOBaHUS HAYIHOTO MUPOBO33PEHHUS;

MpUMeHeHNe TPUOOPETEHHBIX 3HAHWA W yMEHHH B TIOBCETHEBHOW IKM3HU JJIS OLIEHKU MOCIENCTBUI
CBOEH JEATENbHOCTH IO OTHOIIEHWIO K OKpYXalomed cpene, COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBAaHHE U
coOroieHNe Mep MPOQIIIAKTHKY 3200JIeBaHUH.

B  cucreme cpemnero ofOmero oOpazoBanus ~ «buonorus», w3ydaemas Ha 6a30BOM ypPOBHE,
SIBJIIETCSI 00S3aTENbHBIM Y4eOHBIM TPEAMETOM, BXOSIIMM B COCTaB MpenMeTHod oOmactu «EcTecTBeHHO-
Hay4JHBIE TIPEAMETHD.

OO1ee 9nCIIo 4acoB, PEKOMEHIOBAHHBIX JUIsl M3ydeHus: Ouonormm — 68 wacos: B 10 kmacce — 34 gaca
(1 gac B Hememo), B 11 knacce — 34 yaca (1 gac B HeHEIO).

COJAEPXKXAHUE OBYYEHUA

10 KJ1ACC
Tema 1. Buosiorust Kak HayKa

buonoruss kak Hayka. CBs3p OuONOrMM C  OOIIECTBEHHBIMHM, TEXHUYECKUMH U JPYTHMH
€CTECTBEHHBIMU HayKamH, ¢uiocodueil, 3TUKOH, 3CTETMKOM W mpaBoM. Ponb Ouonmormn B (QOpMUpPOBaHUHU



COBPEMEHHOW Hay4HOH KapTHHBI Mupa. CrcTeMa OMOMOTHYECKUX HayK.

Meronsl TO3HAaHUS JKUBOM MpHUPOABl  (HAOMIOAEHHE, OKCIEPUMEHT, ONHUCAHHE, H3MEpEHHE,
KJaccuuKalysi, MOJCIUPOBAHUE, CTATUCTUYECKas 00paboTKa JaHHBIX).

Hemoncmpayuu:

Hopmpemwi: Y. Hapsun, I'. Mennens, H.K. Konsios, Ix. Yorcon u @. Kpuk.

Tabnuywr u cxemovl.: «MeTOABI MO3HAHUS KUBOU PUPOIBDY.

Jlabopamopniuie u npakmuueckue padomel:

[IpakTtuueckass padora Ne 1. «Mcmomp3oBaHue pa3MUUHBIX METOAOB NPU H3YyYCHUH OHOIOTHYECKUX
00BEKTOBY.

Tema 2. J)KuBble cucTeMbl U UX OPraHU3AL U

XKusple cuctembl (OMOCHCTEMBI) Kak OpeAMeT u3ydeHus Owonoruu. OTIMYME XHUBBIX CHCTEM OT
HEOPTaHUYECKON MPUPO/IBI.

CpoiicTBa OHocHCTEM M HX pa3HOOOpas3ue. Y poBHHU OpraHu3alui OMOCUCTEM: MOJIEKYISPHBIH, KIIETOYHBIMH,
TKaHEBbI, OpraHU3MEHHbIH, TOMYJISIIIMOHHO-BUIOBOW, SKOCUCTEMHBIN (OMOreoleHOTHYECKHH ), OMoC(h epHBIi.
Hemoncmpayuu:

Tabruywr u cxemvl: «OCHOBHBIE IPU3HAKH KU3HI», «YPOBHHU OPraHU3alNH KUBOUTIPUPOIBD).

Obopyodosanue: monenb monekynbl JJHK.

Tema 3. XuMHYECKHUI COCTAaB U CTPOEHHE KIETKH
XUMHUYECKAN COCTAaB KIETKU. XUMHUUYECKUE 3JIEMEHTHI: MAKpPOAJIEMEHTHI, MUKpPOIJIEMEHTh. Boga u
MUHEpaJbHbIE BEIIECTBA.

@OyHKIIMY BOJBI 1 MUHEPAIBHBIX BelecTB B KieTke. [loanepxanue ocMoTrdeckorodaianca.

Bbenku. CocraB u cTpoeHne 0enkoB. AMHHOKHCIOTEI — MOHOMEpPHI OeiIKkoB. HezaMeHMMBIE 1 3aMEHUMBIE
AMUHOKHCIIOTH. AMUHOKHCIIOTHBIN COCTaB. Y POBHHU CTPYKTYPHI OEITKOBOI MOJIEKYIHI (ITepBUYHAS, BTOPUYHAS,
TpeTHYHAs M YeTBEPTHYHAS CTPYKTYpa). XUMHUUECKHEe CBOICTBa OenkoB. bronorndeckue GpyHKImun OENKoB.

®depmenTsl — Ouonornveckue karamuzatopbl. CTpoeHue (epMeHTa: aKTHBHBIA IIEHTp, CyOcTpaTHas
cneuduaHocTb. Kopepmentsl. Buramunel. Otivurst PepMEHTOB OT HEOPTAaHUYECKUX KaTalM3aTOPOB.

YrneBoasl: MOHOcaxapuabl (TIIOKo3a, pubo3a W Ae30KcHupub03a), mucaxapuisl (caxaposa, JIAKTO3a) H
noJcaxapu bl (Kpaxmad, TIMKOTeH, eJUTio03a). buonornyeckne GyHKIUM YTIIeBOIOB.

Jlunuael:  TpUDIMLEPUAbl, QOochOMUNUALl,  CcTepouasl. [ UaApodGUILHO-THAPOPOOHBIE CBOWCTBA.
buonornueckune Qpynkinn umuaoB. CpaBHEHHE YTIIEBOAOB, OEIKOB M JIMITHI0B KaK HICTOYHUKOB YHEPTHH.

Hyxnewnossie xuciotel: JJHK n PHK. Hykneoruapl — MOHOMEpPHI HYKIECHMHOBBIX KHCIOT. CTpoeHHE H
¢yukiun JJHK. Ctpoenue u pyukiun PHK. Buast PHK. AT®: crpoenue u GpyHKIHM.

utonorust — Hayka o kierke. Kierounas Teopusi — mpuMep B3aUMOACHCTBHSI UIICHN ()aKTOB B HAYIHOM
MO3HaHUHU. MeTOIbl U3yUEHUS KIETKH.

Krmerka kak memoctHas xuBas cucrtema. OOmue MpH3HAKK KIETOK: 3aMKHYTas HapyXHasi MeMmOpaHa,
monekynsl JJHK kak renerndeckwii anmapar, cicTeMa CHHTe3a Oerka.

Tuner KieTok: sykapuoThdeckas W Ipokapuoruieckas. OcoOEHHOCTH CTPOEHHS MPOKApUOTHYECKOU
kierku. Knerounas crenka Oakrepuii. CTpoeHue 3yKapHOTHIeCKOHKIeTKH. OCHOBHBIE OTIIMYHS PaCTUTEIHHOM,
JKUBOTHOW M TPHOHOM KIICTKH.

[loBepXHOCTHBIE = CTPYKTYpHI ~KJIETOK  —  KJIETOYHas CTE€HKa, TJIMKOKAIUKC, X (PyHKIUH.
[Tnazmatrueckass memOpaHa, e€ cBoiictBa u ¢yHKkumu. lluromnasma u e€ opranomnsl. OgHOMEMOpPaHHEIE
opranouipl kierku: I1IC, annapat I'onbxu,mu3ocomsl. 11onyaBTOHOMHBIE OpraHOUBI KIETKHA: MUTOXOHIPHH,
mnactugsl. [lporcxoxaeHne MUTOXOHApPUI W Tutactun. Bumsr mmactun. HememOpaHHBIE OpraHOWIBI KIETKH:
puOOCOMBI, KIIETOYHBIH IIEHTP, [IEHTPUOIH, PECHHYKH, )XTyTUKA. DYHKIIMMOPTaHOUIOB KIIETKU. BrirroueHwms..

Anpo — perymaropusiid neHTp kieTku. CTpoeHHe siApa: saepHas 000I0YKa, KapHoIuia3ma, XpOMAaTHH,
SIIPBILKO. XPOMOCOMBI.

TpaHCnOPT BEILIECTB B KIETKE.

Jemoncmpayuu:

Hopmpemwi: A. JleBenryk, P. I'yk, T. IllBann, M. lnelinen, P. Bupxos,[x. Yorcon, @. Kpuk,
M. Yunkunc, P. ®panknun, K.M. bap.

Luacpammer: «Pacpenenenne XUMUYECKUX 3JEMEHTOB B HEXHUBOM mpuponey», «PacmpeneneHue

XUMUYECKUX AIIEMEHTOB B )KUBOU MIPUPOILY.

Tabauywst u cxemot - «lleproguaeckas TabaMIAa XUMUYECKHX 3JIEMEHTOBY, «CTPOEHUE MOIJIEKYIBI BOJIBD»,
«buocuntes Oenka», «CtpoeHne Moinekyibl Oenka», «CtpoeHue pepmenTa», «HykiaenHoBbie kucnotel. JJHK»,
«Ctpoenne monekynsl AT®», «CTtpoeHne 3SyKapHOTHUECKOW KIETKW», «CTpOEHHE >KMBOTHOM KIETKHY,
«CTpoeHne pacTHTENbHOM KIETKN», «CTpOEHHE MNpOKapUOTHYECKON KIeTKW», «CTpoeHue sapa KIETKH»,
«YTIIeBOIBI», «JIMITHIBD).

Ob6opydosanue: CBETOBOH MHKpPOCKOI, 00OpyAoBaHHE IJIs1 NpOBEAEHHs HaONIOJEHUH, H3MEpPEeHUuH,



9KCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENBHBIX,)KUBOTHBIX M OaKTepHUaIbHBIX KIIETOK.
Jlabopamopniuie u npakmuueckue padomol:

Jlaboparopuas pabora Ne 1. «/3yueHne KaTanUTHUECKOH aKTHBHOCTH ()epPMEHTOB (Ha MPUMEPE aMUIa3bl
WM KaTaa3bl)».

Jlaboparopuas pabora Ne 2. «M3yueHume CTpOECHHUS KIETOK PACTEHWH, >KUBOTHBIX M OakTepuil Moz
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOMpEapaTax u uX OMHUCaHHE.

Tema 4. /KusHenesaTeTbHOCTD KJIETKH

OOMeH BemiecTB, WM Meraboiau3M.  AccuMwianus — (IUIACTUYCSCKH  OOMEH)HM JUCCUMUIISIIUS
(oHepreTuueckuii 0OMeH) — JIB€ CTOPOHBI €ANHOIO Mpoliecca MeTadoau3Ma. Polb 3aKOHOB COXpaHEHHUs BEIIECTB
W DHEPTHH B IOHUMaHUH MeTaboIHu3Ma.

Tunber oOMena BemiecTB: aBTOTpOQHBIN U TeTepoTpodHbiii. Ponb ¢epMeHTOBB 0OMEHE BEleCcTB U
MPEBPAILCHUN SHEPTHH B KIICTKE.

®orocunTe3. CBeroBass W TemHOBast ¢a3bl (orocuHTeza. Peaknum QortocunTesa. DPPekTHBHOCTD
¢dorocunTe3a. 3HaueHrne GOTOCHHTE3a IS )KU3HU Ha 3emiie. BrnusHue ycnoBuii cpensl Ha  (OTOCHHTE3 |
COcOObl TIOBBIIIEHUSI €r0 MPOAYKTUBHOCTUY KYJIbTYPHBIX PACTESHH.

XeMocHHTe3. XeMOCHHTE3UpYIoIIHe OakTeprn. 3HaUeHne XeMOCHHTEe3a IS )KU3HMUHA 3eMIie.

OHepreruueckuii oOMeH B KJeTKe. PaciienieHwe BeIIecTB, BBbIJIEIEHUE U aKKyMYyJIHPOBaHUE
SHEPTUU B KJIETKE. JTambl dHepreTmyeckoro obmena. [nmmkonu3. Bpoxkenwe m ero Buabpl. Kucmopoanoe
OKHCJICHHE, WK KJIeTouHoe apixanue. OxuciurensHoe Gochopunnposanre. IHGHEKTUBHOCTh SHEPTEeTHYECKOTO
oOMeHa.

Peaknuu wmarpuunoro cuHTe3a. ['eHermueckass wHdopmanus u JIHK. Peanm3zamusi reHermueckoi
nHpopMarun B KieTke. |'eHeTH4eckWil KOJ W €ro CBOWCTBAa. TpaHcKpumuus — maTtpuuHblii cuHTe3 PHK.
Tpancnsiwst — OnocunTes Oenka. Itansl TpaHcIsnuu. Kogupoanue aMuHOKUACIOT. Poitb pubocoMm B OMOCHHTE3E
Oemnka.

Hexnerounbie ¢opmbl  xu3HM  — BuUpychl. Hcropusi otkpeitusi  BupycoB(/I.W. VBaHOBCKMiA).
Oco0eHHOCTH CTpOEHMsI W JKU3HEHHOTO IMKIIA BHpYcoB. bakrepmodaru. Bome3nu pacreHWi, »KHUBOTHBIX H
YeNoBeKa, BBI3BIBAaEMBIC BHpycamu. Bupyc mmmyHoxedurmra demoBeka (BUY) — Bozbyamrens CIINa.
OOpatHast TpaHCKPHIIIHS, peBepTa3a u uHTerpasa. [IpoguinakTuka pacnpocTpaHeH!s] BUPYCHBIX 3a00JICBaHUH.
Hemoncmpayuu:

Tlopmpemwi: H.K. Konbuos, JI.1. UBanosckuii, K.A. Tumupszes.

Tabauywl u cxemol: «Tunsl utanusy, «Metadbomm3my, «KMUTOXOHAPUS», « JHEPTETHICCKUN 00MEH,
«Xnoporuiacty, «®orocuntesn, «Ctpoenne JJHK», «Ctpoenne u GyHKIHMOHHUpOBaHHME TeHa», «CHHTE3
Oenmkay, «[ emermueckuit Kom», «Bupyce», «bakrepuodarn», «CtpoeHue u )xu3HEHHBIA UK Bupyca CII1/]a,
Oakrepuodaray, «Pemmukamms JJHK».

Obopyoosanue: mogenu-ammmukanun «Y apoeane JIHK u tpanckpumimsy, «buocuaTes 6emkay,
«Ctpoenne KIeTkn», Monenb cTpykTypsr JJTHK.

Tema 5. Pa3mHokeHHe M MHIMBUAYAIbHOE Pa3BUTHE OPraHU3MOB

KierouHsIit 1K, WM JKW3HEHHBIM muKi KieTkd. MaTepdaza m murto3. IIporecchl, mpoTekaromnye B
nHTepdase. Perumkarms — peakmus Mmatpuaroro cuaTe3a JIHK. Ctpoenne xpoMocoM. XpOMOCOMHEIH Hab0Op —
KapuoTUIl. JIMTUTONMIHBIA W TaIUIOWTHBIA XPOMOCOMHEIE HaOOphl. XpomaTtuisl. LluTonmormueckne OCHOBBI
Pa3MHOXXEHUS MHHIUBUAYAIBHOTO PA3BUTHSI OPTaHU3MOB.

Henenne wnerkn — muro3. Craguu murtosa. lIpomecch, mponcxoismue Ha pa3HBIX CTAAMSIX MHUTO3a.
Buonornyeckuii cMbICII MUTO3A.

[Iporpammupyemasi ruOeNb KIETKH — aloITo3.

@opMBI pa3MHOXKEHHSI OpTaHW3MOB: OECHoioe W TMOoJOoBOe. Buapl Oecrmonoro pa3MHOXKEHUS: JeleHue
HaJBOE, TIOYKOBaHWE ONHO- W MHOTOKIIETOYHBIX, CIIOPOOOpa3OBaHWE, BETEeTATHBHOE pPa3MHOXKEHUE.
HckyccTBeHHOE KIIOHMPOBAHKE OPTaHU3MOB, €r0 3HAUESHUE IS CEJIEKIIHH.

[TomoBoe pa3sMHOXKEHHE, €T0 OTIIMYHS OT OECITONOrO.

Meiio3. Ctaguu mMerosa. [Ipoueccsl, npoucxoasiue Ha cTaauax Merosa. [lopenenne xpomocom B Meno3e.
Kpoccunrosep. buonornueckuit CMbICI U 3HaU€HUE MEWO03a.

l'amerorenes — mporecc 00pa3oBaHMs TOJIOBBIX KIIETOK Y KUBOTHBIX. [107I0BBIE *Kene3bl: CEMEHHUKH H
suaHUKA. OOpa30oBaHKUe U Pa3BUTHUE MOJIOBBIX KJIETOK — raMeT (CIIepMaTO30u/, SIMIIEKIIETKA) — CIIepMaToreHes3 U
ooreHe3. OCOOEHHOCTH CTPOEHUS SHIEKIIETOK U criepMaTo3onoB. OrmiogorBopenue. [lapTenorenes.

WnpuBunyansHoe pasBuTHe (OHTOreHe3). OMOpHOHalbHOE pa3BUTHE (3MOpUOreHes). OTambl
SMOPHOHATIBHOTO Pa3BUTHA y IO3BOHOYHBIX JKMBOTHBIX: JIpoOJieHue, racTpyJsuusi, OpTaHoreHes.
[TocTamOpHroHanbpHOE pasBuTre. TUnbl MOCTIMOPHUOHATIBHOIO Pa3BUTHS: MPSIMOE, HEMPsIMOE (JMYMHOUHOE).
BaustHuecpens! Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOACTBA.

Pocr u pasButue pacrennii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaINHN Pa3BUTHSI.



Hemoncmpayuu:

Tabnuywor u cxemvl: «DPOpMBI Pa3sMHOKEHHSI OPTaHU3MOBY», «/IBOWHOE OIUIONOTBOPEHHE Y IBETKOBBIX
pacteHuii», «BereraTMBHOE pa3MHOXEHHE pacTeHub», «/lenenue kinerku Oakrepuii», «CTpOSHHE TOJIOBBIX
KIIETOK», «CTpoeHue XpoMocoMbly, «Knerounsnit ukm», «Pemnukamus JHK», «Mutosy, «Meitosy, «lIpsmoe u
HenpsAMoe pa3BUTHEY, «'ameToreHes y MiIeKoNUTAIOUMX U YenoBeka», « OCHOBHBIE CTaIMH OHTOTEHE3a.

Obopydosanue: MUKPOCKON, MHUKponpenapaTsl «CrepMaTo30uabl MICKOMUTAIOMIEroy, <«Sliexnerka
MJekonuTaromero», «Kapnokunes B KieTKax KOpellKa JIyKa», MarHUTHas MoOJeNb-alIuiMKanus «Jlenenue
ketkn», moaens JJHK, monens MeradazHol XpOMOCOMEL.

Jlabopamopniuie u npakmuueckue padomel:

JlabopatopHas padora Ne 3. «HaOmromeHue MuTO3a B KJIETKaxX KOHYHMKA KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIperapaTax».

Jlaboparopnas padota Ne 4. «/3yueHne CTpOCHHS MOJOBBIX KJIETOK HAa TOTOBBIX MHKpOIIpENapaTax.
Tema 6. HacsieAcTBEHHOCTh U H3MEHYNBOCTH OPraHU3MOB

[Ipeamer u 3amaum reHeTHKH. MICTOpusi pPa3BUTHS TEHETHKH. PONb NWTONOTHUM U SMOPHOJIOTHH B
CTaHOBJIEHWH TE€HETWKH. BKiaJ poccHiCKHX M 3apyOeXHBIX YUEHBIXB Pa3BUTHE TeHETHKH. MeToabl reHeTHKU
(THOpHUIONOTHYECKUH, IMTOreHETUIECKUH, MOJEKYIspHO-TeHeTHnYecknuii). OCHOBHBIE TEHETUYECKUE TTOHSTHS.
I'enernueckasi CUMBOJIMKA, UCIIONb3YyEMAs B CXEMAX CKPELIMBAHUII.

3aKOHOMEpPHOCTH HAclelOBaHUS TpH3HAKOB, ycTaHoBieHHble [. Menngenem. MonoruOpunHoe
CKpelIMBaHue. 3aKoH eAMHO-00pa3usi THOPHUIIOB TMEpBOro mnokoyieHws.. [IpaBUiIO JOMHUHHMPOBAHUS. 3aKoH
pacierjyiCHuA IMpU3HaKoOB. I'mmoresa uncToTsl ramer. IloaHOE M HEMTOITHOE JOMHWHHUPOBAHUEC.

JII/II‘I/I6pI/I)IHOG CKpC€UIMBaHHUC. 3aKOH HE3aBHUCHMOI'0 HaCJICAOBaHUA IIPU3HAKOB. HI/ITOFCHC’TI/I‘IGCKI/IG
OCHOBBI JHUTHOPUIHOTO CKpEIUBaHMs. AHAIU3UpYOIIee CKpelpBanue. VCcmons30BaHue aHATU3UPYIONIETO
CKpEIMBaHUS IS ONPEEeNIEHUs TeHOTHIIa 0COOH.

CuermieHHOe HacliemoBaHue Mpu3HakoB. Pabora T. Moprana 1mo CIEIUICHHOMY HACJICAOBAHUIO TEHOB.
Hapymenne ciienenrs reHoB B pe3yabTaTe KPOCCHHTOBEPA.

XpomMocoMHas TEOpHS HaCIEeACTBEHHOCTH. | eHeTnIecKkue KapThl.

I'eneruka nona. XpoMoCOMHOE onpezelieHue mojia. AyTOCOMBI M TTOJIOBbIE XPOMOCOMBI. [ 'oMoraMeTHbIE 1
rereporaMeTHele opranu3mel. HacnenoBanue Npu3HaKoOB,CLEIUIEHHBIX C IIOJIOM.

N3meHunBocTh. Buapl HM3MEHYMBOCTH: HEHACIEACTBEHHAs W HacleACTBeHHas. Ponb cpenpl B
HEHACJICACTBEHHOW H3MEHYMBOCTH. XapaKTEPUCTHKA MOAU(DHUKAIIMOHHON H3MEHYUBOCTH. BapHaliMoHHbBIN psia U
BapuannoHHas Kpuas. Hopma peakuunnpuzHaka. KonudyecTBeHHbIE U KaueCTBEHHBIE MPU3HAKH M UX HOpMa
peaknuu. CBolicTBaMOAN(UKATIMOHHON N3MEHINBOCTH.

HacnencrBennasi, Wi TeHOTHIIHYECKas, W3MEHYMBOCTh. KOMOWHATHMBHAasT W3MEHYMBOCTH. MeHo3 u
TIOJIOBOM TIPOIIECC — OCHOBA KOMOWHATHBHOW HM3MEHYMBOCTH. MyTannoHHass M3MEHYHMBOCTh. Kiaccuduramnus
MyTalui: TeHHbIE, XPOMOCOMHEIE, TeHOMHBIE. YacToTa ¥ MpUYUHBI MyTanwii. MyTtareHHbsie (akTopsl. 3aKOH
FOMOJIOTHYECKHUX PSAIOB B HaciencTBeHHON n3MeHunBoctd H.M. BaBuioga.

BuesinepHas HacIeICTBEHHOCTh U U3MEHUUBOCTD.

I'enernka denoBeka. Kapuornm uemoBeka. OCHOBHBIE METOIBI TEHETHKH YENIOBEKA: T'€HEATOTHIECKHA,
ONTM3HEIOBHIH, TUTOTeHETHIECKN N, ONOXUMUIECKHH, MOJIEKYIISIPHO- TeHeTrndecknii. COBpeMeHHOe onpeziesieHue
FEHOTHUIIA: MOJHOTCHOMHOE CEKBEHUPOBAHHE, I€HOTUIHUPOBaHHWE, B TOM uucie ¢ nomompto IIP-anamusa.
HacnencrBennnsle  3a0ojeBaHHMsI  YEIOBEKA: reHHble  OOJIE3HH, 0oJ1e3HU C  HacaeACTBEHHOH
MIPeapPacIoNOKEHHOCTRIO, XPOMOCOMHBIE Oone3Hn. CoMaThdeckne W TeHepaTHBHbIE MyTarun. CTBOIOBBIS
kierku. [IpuHIUIE 370poBOro 00pas3a >KU3HW, JUATHOCTHKH, MPOQWIAKTHKH W JICUYEHHS TEeHEeTHYEeCKHX
Oonesnell. Menuko-reHeTndecKoe KOHCYIbTHPOBaHIe. 3HaUeHHE METUITMHCKOW TeHETHKHU B TIPEAOTBPAIICHIH U
JIeUEHUH TeHETHIECKNX 3a00IeBaHII YeIoBeKa.

Hemoncmpayuu:

Hopmpemwi: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. Yersepuxon, H.B. Tumodees-Pecosckuii,
H.U. BaBuios.

Tabnuysr u cxemwvl: «MOHOTHOPHIHOE CKpEIIMBAaHHE M €ro IIUTOrCHETHYeCKas OCHOBa», «3aKOH
pacCIIeIUIeHHs U €r0 IUTOreHEeTHYecKas OCHOBa», «3aKOH YHCTOTHI ramery», «JluruOpuiHoe CKpelnBaHuey,
«JuTonornveckne OCHOBBI TUTHOPHUIHOTO CKpemmBaHusmy, «Meio3», «B3anMoneiicTBrue aienbHBIX TEHOBY,
«"eHeTHUECKNE KapThl PACTEHUH, )KUBOTHBIX U Y€NOBEKay, «I eHeTHKa Mmosay, «3aKOHOMEPHOCTH HacCIeJ0OBaHUs,
CIIETITIEHHOT'O C MOJIOM», «KaprOoTHIIBI YenoBeKa M KUBOTHBIX», «Buasl m3MeHunBOCTHY, «MonudukamoHHast
M3MEHYHBOCTHY, «HacnenoBanue pesyc- ¢akropay, «['eHeTHKa rpynn KpoBu», «MyTallnuOHHAS H3MEHYHUBOCThY.

Obopydosanue:  Monenu-anuKanud  «MOHOTHOPUIHOE  CKpEUIMBaHHUE»,

«Henomunoe momuHupoBaHue», «JlurnOpumHoe ckpenmmBanue», «llepekpécT XpoMOCOM», MHKpPOCKOI H
MuKkporpenapaTr «Jlpozoduna» (HopMa, MyTanmuu (GOpMBI KPBUIBEB M OKpPacKu Tena), repdapuii «Iopox
ITIOCEBHOM.



Jlabopamopusle u npakmuueckue pabomat:

JlabopatopHast pabdora  Ne 5. «M3yueHue Pe3yIbTaToOB MOHOTHOPUIHOTO u
JUTHOPUTHOTO CKPEIIMBAHKS Y IPO30(HIIbl HAa TOTOBBIX MUKPOIIpENapaTaxy.
JlaGopaTopHas pabora Ne 6. «/3yueHune MOAM(PUKALMOHHOW HM3MEHYMBOCTH,IIOCTPOCHUE

BApUALMOHHOTO PSAa U BAPUALMOHHOU KPUBOW».

Jlabopatopuast padora Ne 7. «AHanu3 MyTanuid y Apo30o(uibl Ha TOTOBBIXMHKpOIpEHapaTaxy.

[Ipaktuyeckas padora Ne 2. «CocTaBieHUE U aHAINU3 POJOCIIOBHBIX YEIOBEKAY.
Tema 7. Cenaexunsi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

Cenekius Kak Hayka M IIpOIecC. 3apoXKIeHHUE CeNeKIuu U aomectukarnus. Yuenue H.M. BaBumosa o
LEHTPax MPOUCXOXKIECHUS W MHOroo0pasus KyJIbTYPHBIX pacTeHUH. LIeHTpBI MPOMCXOXKICHUS IOMAITHUX
KUBOTHBIX. COpT, TOpOIa, MITAMM.

CoBpeMeHHBIE METOIbl CENeKIUA. MacCoBbId M HMHIAMBUIYAJIBHBIA OTOOPHI B CENEKIIMU PACTECHUIN
n KkUBOTHBIX. OIeHKa OJKcTephepa. bIM3KoponCTBEHHOE CKpeuMBaHHE — WHOpUAMHT. YucTas JIHHUS.
CkpenmBanue YnCThIX JUHUEA. ['eTeposuc, niam rubpunHas cuia. HepojcTBeHHOE CKpelMBaHue — ayTOPHIUHT.
Otnanéunas rudpuansanus 1 eé ycrexu. FICKycCTBEHHBIH MyTareHe3 U MOoJIy4eHUe MONMUIIION 0B, JlocTHxKeHMsI
CEJIEKIIUU PACTEHHM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

BuoTexHoI0r1s Kak 0Tpacib IPOM3BOACTRA. | 'eHHast MH)KeHepus. DTallbl co3fanuspekomonnanTHon JTHK
W TpaHCTeHHBIX opraHu3mMoB. Kierounas wumkeHepusa. KiileTounble KymnbTypel. MUKpPOKIOHAIBHOE

pa3sMHOXKeHue pacTeHuil. KIoHupOBaHMEBBICOKOMPOTYKTUBHBIX CEIbCKOXO03STMCTBEHHBIX OpTaHU3MOB.
Dkosoruyeckue u ruueckue mpoodiembl. MO — reHeTruecKd MOAUMPUIIMPOBAHHBIC OPTaHU3MBI.
Hemoncmpayuu:

Ilopmpemwi: H.W. BaBunos, U.B. Muuypun, I'.Jl. Kapneuenko, M.®. 11BaHOB.

Tabauywl u cxemvi: Kapta «LIeHTPHI MPOUCXOXKICHUS U MHOTO00pa3usl KyJIbTypHBIXpacTeHUH», «Ilopombt
JIOMAIITHUX XKUBOTHBIX», «CopTa KyJIBTYPHBIX pacTeHui», «OTaanénnas rudpuausanusy, «PaboTsl akageMuka
M.®. UBaHoBay, «llomumionausy, «O0bEKTE OHMOTEXHOIOTHUNY, «KIiIeToOUHbIe KYIbTYPHI U KIIOHUPOBAHUE,
«KoHCTpyHpOBaHHE U TIEPEHOC TEHOB, XPOMOCOM.

Obopydosanue.: MyISHKU TIJI0I0B U KOPHEILIOAOB AUKUX OPM U KYJIBTYPHBIXCOPTOB PACTEHUH, repOapuii
«CenbCKOX03HCTBEHHBIE PACTEHUS.

Jlabopamopmubie u npakmuyeckue padoomeol:

Okckypenus «OCHOBHBIE METONBI M TOCTH)KEHHS CENeKIINH PACTeHWH M JKMBOTHBIX (HA CEIEKIIHOHHYIO
CTaHIMIO, TUIEMEHHYI0 (epMy, COPTOUCIBITATENFHBIA  yYacTOK,B TEITMYHOE XO3SIMCTBO, J1a00OPaTOPHIO
arpOyHHBEPCUTETA WIH HAYYHOTO IIEHTPA)».

11 KJIACC
Tema 1. DBoJilonHOHHASA OHOJIOTHSA

[peanockuTkn BO3HUKHOBEHHSI SBONIONMOHHON TEOPUH. DBOIIOIUOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.
BrvisiHME 3BOIIOIIMOHHON TEOPUH Ha pa3BUTHE OUOIOTUY U IPYTUXHAYK.

CBHIETENBCTBA  JBONIONUH. [laJICOHTONOrHYECKHE:  MTOCTENOBATENILHOCTh — TOSIBIICHHSI BHJIOB B
TMaJICOHTOJIOTMYECKOH JIETOIHCH, TIepexonHbie (hopMbl. bruoreorpaduyeckue: cXoACcTBO U paznudue GpayH u (hIaop
MaTEPUKOB ¥ OCTPOBOB.

OMOPHOIOTUYECKUE: CXOACTBA U Pa3iuyus SMOPHOHOB Pa3HBIX BHJOB MO3BOHOYHBIX. CpaBHHUTENLHO-
AHATOMUYECKUE. TOMOJIOTMYHBIC, AaHAJOTMYHbIC, PYyJUMCHTApHBIC OpraHbl, AaTaBU3MbL MOIEKYISIPHO-
OMOXMMHYECKHE: CXOJCTBO MEXaHHW3MOB HACIEICTBEHHOCTH W OCHOBHBIX META0ONMYECKUX MyTeH Yy Bcex

OpraHU3MOB.
OpomtounonHas teopus Y. HdapBuna. IIpeanocbulku BO3HUKHOBEHMS JapBHHHM3MA. JIBIDKYIIHE CHJIbI
sBoMOMKM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE IpPU OrpaHMYCHHOCTH pecypcos,

HeolpenenéHHass HW3MEHYMBOCTh, OOph0Oa 3a CyIIeCTBOBaHHE, ECTECTBEHHBIH OTOOD).

Cunrernueckas teopus sBomonuu (CTD) u e€ ocHOBHBIE MONOKEHUS. MUKPO3BOITIOITHS.

[NomynsAnys KaKk eqHAUIA BAA W 3BOJFOIHH.

JBwxymuye cuibl (PaxTophl) SBOIONUK BUAOB B Npupojae. MyTallMOHHBIA TPOIECCH KOMOWHATHUBHAS
M3MEeHYHBOCTH. [lomynsanrorHbIe BONHEI U Apeid reHoB. M30msius uMurparms.

EctecTBenHBIl 0TOOp — HaMpaBIISFOIIN (hakTop 3BOMONHNA. DOPMBI €CTECTBEHHOT00TOOPA.

[IpucmocobieHHOCTh OPTaHU3MOB KaK Pe3ysIbTaT 3BONONUU. [IpUMephIprucoco0IeHnH y OpraHu3MOB.
ApomMopho3sl 1 UHO-a 1A TAIIHH.

Bun u Bunoo6pazosanue. Kpurepuu Buma. OcHoBHBIE (hopMbI BU000pa3oBaHus:reorpaduyaeckoe,
JKOJIOTHYECKOE.

Makpoasortonyst. @opmel 3BoNONKH: (PUneTHYecKasi, TUBEpreHTHAS, KOHBEPTeHTHASI, TTapaliebHasl.
HeoOpatumocTs 3BOMIONNN.



[Ipoucxoxenre oT HecenUaIn3uPOBaHHBIX MpeakoB. [Iporpeccupyronascnenuani3anus. AnanTuBHas
paauanys.
Hemoncmpayuu:

Hopmpemwi: K. Jlunneit, 2XK.b. Jlamapk, Y. Hapeun, B.O. Kosanesckuii, K.M. bap,3. I'ekkens, ©.
Miromnep, A.H. Ceseprios.

Tabnuywr u cxemvl: «Pa3BuTHE OPraHUYECKOro MUpa Ha 3emiey, «3apOIBIIIUIIO3BOHOYHBIX JKUBOTHBIX),
«Apxeontepukc», «DopMbel 0OpbOBI 3a cyliecTBoBaHUE», «EcTecTBeHHBIN 0TOOP», «MHOroo0Opasue copToB
pactenumii», «MHOroodpasue mOpomKUBOTHBIXY», «[lomymsumumy, «MyTalroHHas U3MEHYUBOCTH,
«Apomopdoszb», «Manoagantanumny», «O0mas aerenepanusy», «IBmwkymme cuibsl Bomonumny», «Kapra-cxema
Mapipyta nyremectsus Y. lapsunay, «bopb0a 3a cymiectBoBanue, «[Iprcroco0ieHHOCTh OpraHUu3MOBY,
«[eorpaduueckoe BuI000pazoBaHme, « IKOIOTHIECKOE BUAO00PA30BAHHEY.

Obopydosanue. KOMIEKIMsI HACEKOMBIX C Pa3iMYHBIMH TUIAMH OKpPacKd, HaOOp IUIONOB M CEMSH,
komteknust «[IpuMepbl 3alIMTHBIX TPUCIOCOONICHUH Yy KHUBOTHBIX», Monelb «OCHOBHBIE HaIpPaBICHUS
IBOJIONHNY, 00bEMHAsI MOJIENb «CTPOEHHE TOJIOBHOI'O MO3Ta ITO3BOHOYHBIX).

Buoreorpaduueckas kapra wmmupa, KoiuteKuuss «DopMBl COXpaHHOCTH HCKOIMAEMBIX >KUBOTHBIX U
pactenuit», Mozaenp anmunkauus «llepekpéct xpoMocom», BiaHbIE Ipenapatbl «Pa3BUTHE HACEKOMOTO»,
«Pa3Butne nArymikm», Mukpomnpemnapar «JIpozoduna» (HopMa, MyTaiuu GOpMbI KPbITHEB U OKPACKH TEJa).
Jlabopamopniuie u npakmuueckue padomel:

Jlaboparopuas padora Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOJIOTHIECKOMY KPUTEPHUION.

JlabopatopHasi pabora Ne 2. «OmnucaHue MNPHUCIIOCOOJIEHHOCTH OpraHu3Mau €€ OTHOCHTEIBHOIO
XapaxTepay.

Tema 2. Bo3HUKHOBeHHUE U pa3BUTHE KU3HHA HA 3emJie

JloHay4HbI€ IpeCcTaBIeHNS O 3apOXKACHUH KU3HNA. HaydHbIe THITOTE3bI BOSHUKHOBEHUS JKM3HU Ha 3eMite:
abuoreHe3 W maHcmepMmus. XWUMHYecKas 3BOMIONHA. AOHOTeHHBI CHHTE3 OPraHWYEeCKHX BEIIECTB W3
HEOPTaHWYECKUX. OKCIIEPUMEHTAJIbHOE TOATBEPKACHUE XHMHUYECKOW »dBomonuy. HadvanapHBIE 3Tambl
6uonornueckor spomonuu. I 'nnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp W BOSHHKHOBEHHE
MIPOTOKIIETKH. IIepBhIe KIIETKH U UX 3BOMONUs. POPpMUPOBAHUE OCHOBHBIX TPYIII )KUBBIX OPIaHU3MOB.

PazButme xwm3nn Ha 3emiie 1O dpaM W mepuomaMm. Karapxed. Apxelickasu mpoTepo30icKast
opel.  Ilameosoiickass 3pa u € TepUONBI: KEMOPHICKWH, OPIOBUKCKUN, CIIIYPHMCKUH, JIEBOHCKHM,
KaMEHHOYTOJIbHBIN, TIEPMCKHH.

Me3zo3oiickas 3pa U €€ Nepruo/ibl: TPUACOBBIN, FOPCKUIL, METOBOM.

KaiiHozolickass 3pa U €€ mepuoibl: NaJeoreHOBbIA, HEOT€HOBBIM, AHTPONOTE€HOBBINA. XapaKTEPUCTUKA
KJIMMaTa M TIeO0JIOTHYECKUX IIporieccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU PACTUTENBHOIO M XUBOTHOIO MHUpA.
Apomopo3b! y pacTeHHUH U )KUBOTHBIX. [losiBIIeHUE, paclBET U BBIMUPAHUE I'PYIIH KUBBIX OPraHU3MOB.

Cucrema OpraHM4eckoro MHpa Kak OTpakeHHe 3Bomonud. OCHOBHBIE CHCTEMAaTHUYECKHUE TPYIIIIBI
OpPTaHHU3MOB.

OBomronysl 4enoBeKa. AHTPONONOIrHs Kak Hayka. Pa3BuTue NpencTaBlICHUNO MPOUCXOXKACHUU
yenoBeka. Meropl n3yueHus anTpornorene3a. CxoAcTBa U pa3IuuusIueoBeKa U KHUBOTHBIX. CHCTEMaTH4ecKoe
ITOJIOKEHHE YETTOBEKa.

JBwxymue cuibl (akTopbl) aHTpororeHe3a. HacnencTBeHHass W3MEHYHBOCTh W €CTECTBEHHBIN OTOOP.
OO1ecTBeHHBIH 00pa3 KU3HU, H3TOTOBJICHNUE OPYIUH TPYy/Ia,MBIIIUICHHE, PeUb.

OCHOBHBIE CTaIWd M BETBU HBOJIIOLMM YEJIOBEKA: AaBCTPAJONUTEKH, YenoBek ymenbld, YenoBek
npsMoxoasamuid, YenoBek HeaHaepTanbCkui, UemnoBek pa3zymubld. HaxoOku HCKOMAaeMbIX OCTaTKOB, BPEMs
CYIIECTBOBAHUs, 00JIACTh PAaCIPOCTPaHEeHHUsI, 00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPY/IHsI.

Yenoseueckue pacbl. OCHOBHbIE OONBIINME PAChl: €BpolleouaHas (eBpas3uiicKas), HErpo-aBCTPAJIOUAHAS
(9xBaTOpHWanbHas), MOHTOJIOMIHAS (a3MaTCKO-aMepHUKaHCKas). UepThl TpUCIOCOOIEHHOCTH MpeAcTaBUTENeH
YEIOBEYECKUX pac K YCIOBUAM CyIIECTBOBaHUsA. ENMHCTBO UenoBeveckux pac. Kpuruka pacusma.
Jemoncmpayuu:

Topmpemuwi: ®. Penn, JI. ITactep, A.W. Onapun, C. Mumep, I'. 1Opu, Y. [JapBun.

Tabnuywr u cxemvi: «BosHnkHOBeHUEe COJHEUHON CHCTEMBD», «Pa3BUTHEOPraHUYECKOTO MHUpay,
«PacturenpHas knetka», « KuBoTHas Kietka», «IIpokapunorudeckas kierka», «CoBpeMeHHas cucremMa
OpraHMYecKoro Mupa», «CpaBHeHHE aHATOMHUYECKUX YePT CTPOEHHUS YEJIOBEKA M YEJIOBEKOOOPa3HBIX 00€3bsIHY,
«OCHOBHBIE MeCTa NAJICOHTOJIOTMYECKAX HAXOJOK MPEIKOB COBPEMEHHOIO YeN0BEKa», «JlpeBHelme Troamn»,
«/IpeBHue moan», «IlepBble coBpeMeHHbIE IO, «UemoBeueckne pace».

Obopydosanue: wmynsxu «llpoucxoxkaenue denoBeka» (OIOCTBI aBCTPAJIONUTEKA, MHUTEKAHTPOINA,
HeaHJepTajblia, KPOMaHBOHIA), CICIKU WM H300pakeHns KaMEHHBIX OPYAUH MepBOOBITHOIO YelloBeKa (KaMHHU-
qonmepsl, pyOuna, ckpebiia), reoXpoHoIOrndeckas Tadbauma, Komiekuus «DopmMbl COXpaHHOCTH MCKOMAEMBIX
YKUBOTHBIX U PaCTEHUI.



Jlabopamopniuie u npakmuueckue padomot:

[Ipaktnueckass pabora Ne 1. «M3ydeHwme MCKONMAeMbIX OCTATKOB PACTEHUH W JKUBOTHBIX B
KOJUTCKLIUSIX).

OKcKypeHst «IBOJIOLMS OPraHMYECKOro MUpa Ha 3emiie» (B eCTECTBEHHO-HAYUYHBIMMIIN KpaeBeauecKHi
My3ei).

Tema 3. OpranusMsl 1 OKpYKarOIIas cpeaa

Okonorvst Kak HayKa. 3aadd W pasfeibl JKOJOrMd. MeToapl DKOIOTMYECKUX HCCIIEIOBaHHA.
DKONOrHYECcKOe MUPOBO33PEHIE COBPEMEHHOT0 YeIOBeKa.

Cpe[H)I O6I/ITaHI/I$I OpraHM3MoOB: BOAHAA, HA3CMHO-BO3AyllIHAasA, IIOYBECHHAs, BHYTPUOPTraHU3MCHHAs.

Okonornyeckue (akxropel. Kinaccupukanus sxonoruueckux (GpakTopoB: aOMOTHYECKHE, OMOTHYECKUE U
aHTpornoreHHsle. JlelicTBre 3KOIOrn4eckux (PakTopoB HA OPTaHU3MBL

AOuoTrndeckue QakToppl: CBET, TeMIleparypa, BIaxHOCTb., Doronepuoausm. I[IpucnocobiaeHwus
OpraHU3MOB K JICHCTBUIO aOMOTHYECKHX (akTopoB. bruonornyeckne puTMBL.

Bruornueckue dakTopbl. Bumsl OMOTHUECKMX B3aMMOJEHCTBUI: KOHKYPEHIIHS, XHITHHYECTBO, CHUMONO03 U
ero ¢opmel. [lapasuTusm, koomepanus, MyTyajan3M, KOMMEHcajau3M (KBapTUPaHCTBO, HaXJIEOHHUYECTBO).
AMeHcanusM, HelTpanu3M. 3HaueHue OMOTHYECKUX B3aUMONEHCTBUU IS CYIIIECTBOBAHUS OpPTaHU3MOB
B TIPUPOJTHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTCPUCTHUKU MOIMYJIAIUHN. OcHOBHBIE ITOKa3aTEIH nonyjsaguu: 4uCJICHHOCTD,
IJIOTHOCTb, POXIAAEMOCTb, CMCPTHOCTH, HNPHUPOCT, MHUIpPALUAL. I[I/IHaMI/IKa YUCJICHHOCTH IONYJISIIUU U eé
perymnanus.

Hemoncmpayuu:

Hopmpemuwi: A. I'ymbonpar, K.®. Pynse, O. I'exkkens.

Tabnuywt u cxemvr: kapta «llpupomabie 30HBI 3emin», «Cpenbl OOWTaHHS OPraHU3MOBY,
«Doroneproanzmy», «[lomymsanuny, «3aKOHOMEPHOCTH POCTA YACIEHHOCTH TOMYIISIUN HHPY30pUH-TY(HEITbKI,
«IInmeBbie nenm».

Jlabopamopniuile u npakmuueckue padomul:

JlaGopaTopHas pabora Ne 3. «Mopdonoruueckue 0COOCHHOCTH pacTeHUHN3
pPa3HBIX MECT OOUTAHWS.

JlaGopatopHas padora Ne 4. «BrnusiHEE CBETa HA POCT M Pa3BUTHE YEPEHKOBKOJICYCay.

IpakTuueckas padora Ne 2. «[Toacuér MIOTHOCTH HOMYJISIUN Pa3HBIX BUIOBPACTCHHI.

Tema 4. CoobiecTBa M 3K0JOrHYeCKHE CHCTEMbI

Coo0miecTBO  OopraHm3MoB — OwmoreHo3. CTpykTypbl OWOIlEHO3a: BHIOBas, IPOCTPAHCTBEHHAS,
Tpoduaeckas (muimenas). Buasl-momuHaHTEL. CBSI31 B OHOIIEHO3E.

Okonorndeckre cucremMbl (9kocucremsl). [loHsTHe 00 dKocmcTeMe U OmoreoneHoze. OyHKIIMOHAIBHEIE
KOMIIOHEHTBI 3KOCHUCTEMBI: MPOIYLEHTHI, KOHCYMEHTHI, PEAYIEeHThl. KpyroBopoT BEmIecTB U IMOTOK 3HEPTUH B
skocucreme. Tpodudeckre (muieBsie) ypoBHUIKOCHCTeMBI. [lnmieBrie nenu n cetn. OCHOBHBIE MTOKA3aTENH
9KOCHCTEMBI: OmomMacca, MPOAYKIHSA. ODKOIOTWYECKHE NHUPaMUABI: MPOAYKINH, YHCIEHHOCTH, OHOMACCHI.
CBoIiCTBa SKOCHCTEM: YCTOWIHBOCTh, CAMOPET YA, pazButue. CyKieccus.

[Ipupomabie 3KOCHUCTEMBI. DKOCHCTEMBI 03Ep M peK. DKOCHCTEMa XBOWHOTO MIIH IMIHMPOKOIMCTBEHHOT O
neca.

AHTpPOIIOr€HHbIE 3KOCUCTEMBL. ATpO3KOCUCTEMBI. Ypboskocucremsl. bronornaeckoe u

XO3SHMCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpasue kak ¢pakTop ycTrolunBocTH sKocucTeM. CoxpaHeHre ONOIOTHIeCcKOro pasHoo0pasus Ha
3emute.

Yuenne B.W. Bepnazackoro o 6uocdepe. I'panniipl, cocras u cTpykTypa 6nochepsl. JKuBoe BemecTo u ero
¢dbyraxun. OcobeHHOCTH Onocdeps! Kak riIo00abHON KOCHCTEMBI. [lnHaMrdeckoe paBHOBECHE U 0OpaTHAS CBS3b
B Omocdepe.

KpyroBopoTs! BelecT 1 OMOre0XMMHYECKUE IUKIIBI 3JIEMEHTOB (YTIIepo/a, a30Ta). 30HAIBHOCTh OHoC(h ephl.
OCHOBHBIE OHOMBI CYIIIH.

UYenoseuectBo B Ouochepe 3emnn. AHTpoOIOreHHble H3MeHeHUss B Ouocdepe. ['mobanmbHbIE
AKOIIOTUYECKHE TPOOITIEMBI.

CocymiecTBoBaHHE PUPOABI U YenoBeuecTBa. CoxpaHeHne OMOpa3HOOOpa3us KaKk OCHOBA YCTOWYHMBOCTH
ouocdeprr. OCHOBa PalMOHAIHLHOTO YIPABIICHHS MPUPOTHBIMUA PECYpCaMU M UX HCIIONb30BaHUe. JloCTmKeHMs
OMONIOrMH U OXpaHa IPUPOIBI.

Jemoncmpayuu:

Hopmpemui: A Jlx. Tencnu, B.H. Cykaués, B.W. Bepnanckuii.

Tabnuywr u cxemvr: «Ilumessie nenmny», «bruoleHos: cocTaB U cTpyKTypay, «lIpupomHsie  cooluiecTBay,
«lUenmn mnuranus», «IKojoruyeckas mnupamuia», «bruochepa u genoBex», «IKocucTeMa IUPOKOIUCTBEHHOTO



neca», «JKOcHCTeMa XBOMHOro Jeca», «buoreHo3 BomoéMay», «ArporieHo3y», «lIpumepHble aHTPOIIOTrEHHBIC
BO3JEUCTBUS Ha MpUpOLY», «BaKHEWIlMe WMCTOYHUKHU 3arpsi3HEHUS BO3JQyXa U TPYHTOBBIX Boa», «llouBa —
BaXKHEHINIAs COCTaBJISIIOIIAst Onocdepbl», «DakTopsl nerpananuu mous», «llapHukoBbid 3¢ dexTy, «DakTopsl
paJroaKTUBHOIO 3arpsi3HeHUs Ouocepb», «OOmas crpykrypa Ouocdepb», «PacmpocTpaHeHUe XH3HH B
ouocdeper, «O30HOBEIH dKpan Ouocheps», «KKpyroBopot yriaepona B buochepe», «KpyroBopor azora B Ipupoie».
OOGopynoBanue: Mopenb-ammiukanus «Tunuyaple  OHOICHO3BI», repbapuid
«PactutenbHbIe COOOIIECTBAaY, KOJIEKIUU «buolieHo3», «BpemuTenn BaXHEHIIMX CEITbCKOXO03SHCTBEHHBIX
KYJIBTYp», TrepOapu U KOJUICKIIMHA PACTCHUH U YKUBOTHBIX,IPUHAIICKAIINE K PA3HBIM 3KOJIOTHYECKUM TPYIIamM
onHoro Buua, KpacHas kuura Poccuiickoit ®enepanuu, nM300pa)KeHUS OXpaHIEMBIX BHJIOB PACTEHUH U
JKHBOTHBIX.

INVIAHUPYEMBIE PE3YJbTATBI OCBOEHUS TPOT'PAMMBI ITIO BUOJIOI'HA HA YPOBHE
CPEJHET' O OBUIET'O OBPA3OBAHUSA

Cormacio ®I'OC COO ycraHaBnuBaroTCs TpeOOBaHHsS K pe3yJdbTaTaM OCBOCHHUS OOYyYalOIIMMHUCS
[porpaMM CpeaHero o0IIero 00pa3oBaHus: JIMYHOCTHBIM, METAIIPEAMETHBIM U ITPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType NTHUYHOCTHBIX pPE3yJIbTaTOB OCBOCHHUS IpenMera «buonorus» BBIIENEHBI CIEAYIONTHE
COCTABJISIONINE. OCO3HAHUE OOYYAIONIMMMCS POCCUMCKOM TPa){IaHCKOW HWJICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO,  CaMOCTOSITEIBHOCTH U CaMOOIPECICHUIO, HAIMYHEe MOTHUBAIMH K OOy4YeHHI0 OWONIOruw,
[IeJICHATIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHWM JMYHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTEH U
HCTOPUYECKUX TpaauLui pasButHs OMOJIOTUYECKOTO 3HaHUA, TOTOBHOCTBY CIIOCOOHOCTH
06yqa}01111/1xc;1 PYKOBOACTBOBATLCA B cBOEH ACATCIIBHOCTH IEHHOCTHO- CMBICJIOBBIMU YCTaAaHOBKaAMH, IPUCYHIUMU
cucTeMe OMOJIOrHYECKOro 00pa3oBaHus, HATMYME YKOJIOTHYECKOr0 TIPaBOCO3HAHNSA, CIOCOOHOCTH CTaBUThH IIEIH
" CTPOUTH JKU3HCHHBIC IJIaHBIL.

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHHUS mpenaMera «BHONOrHs» JIOCTUTIAIOTCAB EIWHCTBE  y4eOHOMU
W BOCHHTATEIbHOM JAEITENFHOCTH B COOTBETCTBHHC TPAJAUIIMOHHBIMH POCCUHCKUMH COIIMOKYIBTYPHBIMU,
WCTOPUYECKUMHU M AYXOBHO- HPABCTBEHHBIMH LIEHHOCTSIMH, MIPUHATHIMHA B OOII[ECTBE MpPaBHJIaMH W HOpPMaMHU
MOBEIEHUSI W CIOCOOCTBYIOT TIpOIleCCaM CaMOITO3HAHUS, CAaMOBOCIHUTAHHS M CaMOPA3BHUTHS, Pa3BUTHUS
BHYTpEHHEW TMO3UINH JUYHOCTH, MATPUOTH3MA, YBAXEHHUSK 3aKOHY U IMPABOIOPSIKY, YEIOBEKY Tpyda U
CTapIIeMy MOKOJIEHHIO, B3ANMHOTO YBaXKeHHU s, OEPEKHOT0 OTHOIIEHHS K KyIbTyPHOMY HACTIENUIO U TPATUIUSIM
MHOT'OHAIMOHAJILHOTO Hapoja Poccuiickoit denepaiinu, NpupoIe U OKpYyKarolien cpee.

JImgHOCTHBIE pe3yNbTaThl OCBOEHHS y4ueOHOTro mpenmera «buomorns» MOMKHBIOTpakaTh TOTOBHOCTH U
CHOCOOHOCTH 00YJAIOIINXCSI PYKOBOJICTBOBATHCA CPOPMHUPOBAHHON BHYTPEHHEHN MO3UIINEH TMIHOCTH, CHCTEMOM
LIEHHOCTHBIX OpWEHTAIIH, [TO3UTHBHBIX BHYTPEHHUX YOXKIEHUH, COOTBETCTBYIONINX TPATUIIHOHHBIMIIEHHOCTSIM
poccuiickoro o0IecTBa, pacIupeHue >KU3HEHHOTO OIBITa W OMBITA ASITENFHOCTH B TPOIECCE pean3ainn
OCHOBHBIX HAIIPaBJICHUH BOCIIUTATEIHHOMN AEATEIHHOCTH, B TOM YHCIIE B YaCTH:

1) IPa’kAaHCKOr0 BOCIUTAHMA:

chopMHPOBAHHOCTD TPAKMAHCKOH ITO3MIMH OOYYarOImIEToCsi KaK aKTHBHOI'O M OTBETCTBEHHOTO WICHA
poccuiickoro ooIecTBa;

OCO3HAHME CBOMX KOHCTHTYIOHHBIX TIpaB M OOS3aHHOCTEH, yBa’KeHHE 3aKOHAH IPAaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH MJEATENFHOCTH ITIPH CO3JaHUU YYEeOHBIX MPOEKTOB, PELICHHU
y4eOHBIX ¥ TO3HABATENBHBIX 3a]1a4, BEIIOIHCHUH OMOJIOTHYECKHX 3KCIEPUMEHTOB;

CIIOCOOHOCTB ONPENENATh COOCTBEHHYIO MO3UIIMIO MO OTHOIICHHUIO K SBJICHUSM COBPEMEHHOW JKH3HH U
OOBSICHATE €€;

YMEHHE YYUTHIBATH B CBOUX ACHCTBHUSX HEOOXOAMMOCTH KOHCTPYKTHBHOTO B3aMMOICHCTBHSI JIFOIEH C
pa3HBIMU YOSXKICHUSAMH, KyJIbTYPHBIMHU IIEHHOCTSIMHU M COLIMAJBHBIM ITOJIOKEHU EM;

TOTOBHOCTh K COTPYJHHYECTBY B HPOIECCE COBMECTHOTO BBINOJHEHUS yYEOHBIX, MO3HABATEIBHBIX U
UCCIIE0BATENILCKHAX 3aJ]ad, YBKUTEIBHOIO OTHOIICHHS K MHEHHIO OIMOHEHTOB NMPU OOCYXICHUH CIOPHBIX
BOITPOCOB OMOJIOTMYECKOT0 COACPKAHNUS;

TOTOBHOCTH K TyMaHHUTApHOW M BOJIOHTEPCKOH AEATEIbHOCTH;

2) NATPHOTHYECKOT0 BOCTUTAHUS:

c(hOPMHUPOBAHHOCTh POCCHUMCKON T'paKIAaHCKONW HWICHTUYHOCTH, MAaTPHOTH3MA, YBAXKEHHUS K CBOEMY
Hapolly, 4yBCTBa OTBETCTBEHHOCTH Iiepen PoauHO#, TopAocTH 3a CBOM Kpaii, cBor0 PonuHy, CBOH SI3BIK U
KyJIbTYpY, MPOILJIOE U HACTOsIIIee MHOIOHALIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOUICHHE K MPUPOAHOMY HACIEOUI0 U MaMSITHUKAM MPUPOJBI, AOCTHKEHUsM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUIX, TPYAE;

CHOCOOHOCTH OIEHUBATH BKJIAJl POCCUHCKUX YYEHBIX B CTAHOBJICHUE M Pa3BUTHE OMOJOTHH, TOHUMAaHUS



3HAUYCHUS OUOJIOTHH B MMO3HAHUH 3aKOHOB MPHUPOJIBI, B KH3HHU YEIOBEKA U COBPEMEHHOI'0 OOIIECTBRA;
ujeliHas yoexIEHHOCTh, TOTOBHOCTD K CITY)KEHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €r0 CYIh0Y;

3) JYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA
OCO3HAaHUE  JYXOBHBIX  IIEHHOCTEH  POCCHMCKOro  Haponma;  c(OpMHUPOBAaHHOCTh
HPaBCTBEHHOI'O CO3HAHUS, ITUUECKOr O IIOBEACHUS;
CIOCOOHOCTh OIICHMBATh CHTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACh HA MOPAIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;
OCO3HAHUE JINYHOI'0 BKJIaJa B IIOCTPOCHUE YCTOMYUBOTO OYAYILEro; OTBETCTBEHHOE OTHOIIICHUE K CBOUM
POAUTENSM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O MPUHATUA LIEHHOCTEN CEMENHOM )KM3HU B COOTBETCTBUM C TpaJulMsAMU HapoloB Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:
ACTETUYECKOE OTHOIICHWE K MHPY, BKJIOYAsl 3CTETUKY ObITa, HAYYHOrO M TEXHUYECKOI'O TBOPUYECTBA,
CIOpTa, TPy/Aa, OOIIECTBEHHBIX OTHOIIICHH;
MOHUMaHUE 3MOLIMOHAIBHOIO BO3JEHCTBUS JKMBOM TPUPOJABI M €€ UEHHOCTHU; TOTOBHOCTh K
CaMOBBIPAXEHUIO B Pa3HbIX BUJIaX HCKYCCTBA, CTPEMJIEHUE ITPOSIBISATH
Ka4yecTBa TBOPUYECKOM JTMYHOCTH;

5) (pu3nyeckoro BocnuTaHus, GopMuUpPoOBaHHUA KyJIbTYPhI 310POBbSI M 3MOIOHAJIBHOTO 0J1aronoaydus:

MOHMMaHME U Pean3alysl 3/10pOBOro M 0e30macHoro odpasa >KH3HU (370pOBOE MUTAHHUE, COOIIOJCHUE
TUTUEHUYECKUX TPaBWII B HOPM, COAAHCUPOBAHHBIA PEKUM 3aHITHH M OTAbIXA, PETYIsIpHAs (u3nuecKas
AKTHUBHOCTB), OEPEKHOT0, OTBETCTBEHHOTOHM KOMIIETEHTHOTO OTHONICHHS K COOCTBEHHOMY (H3MUYECKOMY H
TICUXWYECKOMY 37I0POBBIO;

MMOHMMaHWe [IEHHOCTH MPaBUJI HHANBUIYATBHOTO M KOJIJIEKTUBHOT'O O€30I1aCHOTO MTOBE/ICHHUS B CUTYAIIHSX,
YIPOXKAIOLIUX 3[J0POBbIO U XKU3HU JIIOJIEH;

OCO3HAHHWE TIOCIEACTBUA W HEMPUATHS BPEOHBIX TNPHUBBIUEK (YHOTPEOIEHHUS alKOroisl, HAPKOTHKOB,
KypeHus);

6) TPYI0BOT0 BOCIIUTAHUS

TOTOBHOCTb K TPY/y, OCO3HAHHUE IIECHHOCTH MacTEpCTBa, TPYIOTIO0HE;

TOTOBHOCTh K aKTHBHOW JEATEIBHOCTH TEXHOJIOTHYECKON M COIMANILHOM HAIpaBICHHOCTH, CIOCOOHOCTh
WHUIIMUPOBATH, TUNITAHUPOBAThH U CAMOCTOSITENILHO BBIITOIHSATH TAKyIO JAEATEIbHOCTD;

WHTEpEC K pa3InIHbIM cepam MpodecCHOHANBHON JIEITENLHOCTH, YMEHHUECOBEPIIAThH OCO3HAHHBIN BEIOOD
Oymymelt mpodeccuu U peaTn30BBIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHEI;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUN BCEH JKHU3HMU;

7) 3K0JI0THYECKOI0 BOCIIUTAHUS:

9KOJIOTMYECKHU 1IeJIecO00pa3HOe OTHOLIEHHE K INPUPOAE KAaK HMCTOYHMKY XKHU3HHM Ha 3emiie, OCHOBE €&
CYILIECTBOBAHHUS;

IIOBBIILICHNE YPOBHSA 3KOJIOTMYECKOM KyJIbTYpPbI: IPHOOPETEHNE ONBITAINIAHUPOBAHUS ITIOCTYIIKOB M OLICHKH
HX BO3MOXKHBIX IOCIECTBUN JIIsl OKPYKAIOIIEH CpEbl;

OCO3HaHHUE INI00AJIBHOI0 XapaKTepa IKOIOIMYECKUX MPOOIeM U IMyTeH UX pelieHus;

CIOCOOHOCTh MCIIOIb30BATh MPUOOpPETaEMbIe MIPU W3YYCHUH OMOJIOTUMHU 3HAHMSA M YMEHMS IPU PeLIeHUU
mpo0ieM, CBSI3aHHBIX C pallMOHAJIBHBIM MPHUPOAOINOIL30BaHNUEM (COOMI0IEHNE NPAaBUI TOBEACHUS B NPHPOIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PaBHOBECUS B 3KOCHCTEMax, OXpaHy BUIOB, IKOCUCTEM, OHocdepsl);

AKTHBHOE HENpUITHE JCHCTBUN, NPUHOCAIIMX BpEl OKPYKalOMIed MNPUPOJHONH cpene, yMEHHE
MPOTHO3UPOBaTh HEOJIArONPHUATHBIE SKOJOTMYECKHE IOCICACTBHS NPEANPUHUMAEMbIX JIEHCTBUH U
MPEAOTBPAILATh UX;

HAJIW4YME PAa3BUTOIO HKOJIOTMYECKOTO MBIIUICHHUS, 3KOJOIMUYECKOH KYJIBTYphI, OINbITa JEATEIbHOCTH
9KOJIOTMYECKOI HAIPaBIEHHOCTH, YMEHHs PYKOBOJCTBOBATHCIUMH B I103HABATENbHOH, KOMMYHHUKAaTUBHOH U
COLMANbHOM  IPAaKTUKE, TOTOBHOCTH K YYacTHIO B TPAKTHYECKOW JESATENbHOCTH 3KOJIOTHYECKON
HaIpaBIEHHOCTH;

8) LHEHHOCTH HAYYHOI'0 MO3HAHMA:

c(OPMUPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKud H
00IIeCTBEHHON MPAaKTUKH, OCHOBAHHOI'O Ha IHAJIOre KYJBTYp, CIIOCOOCTBYIOIIErO OCO3HAHHUIO CBOErO MECTa B
MOJHUKYJIETYPHOM MHPE;

COBEpILIEHCTBOBAHME A3BIKOBOW M YHTATENBCKON KYJIBTYPBI KaK CPEACTBA B3aUMOJIEHCTBHS MEKIY JIFOIBMHU
W TIO3HAHMSI MUPA;

MOHUMAaHHE clienu(UKH OMONIOTMU KaK HAayKH, OCO3HAHHs €€ poiud B (OPMUPOBAHMH PALUOHAIBEHOTO
HAy4HOTO MBILUUICHUS, CO3JaHUM  ILIEJIOCTHOTO  MPEACTABICHUS 00 OKPYKAIOIIEM MHUpPE KaK O €AMHCTBE
MIPUPOBI, YeTIOBEKA U OOIIECTBA, B TO3HAHMH MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHnH Npo0iieM COXpaHEeHuUs



MIPUPOTHOTO PABHOBECHS;

yOKIEHHOCTh B 3HAYMMOCTH OMOJIOTMH JUISi COBPEMECHHON IMBHIIM3AIIUHN: 00CCIICYCHUS HOBOTO YPOBHS
Pa3BUTUS MEIUIIMHBI, CO3/IaHUE IMEPCIEKTUBHBIX OMOTEXHOJIOIHI, CIIOCOOHBIX PEIIaTh PEeCypPCHBIC MPOOIIEMBI
Pa3BUTHS 4YEIOBEYECTBA, MOMCKA IyTEH BBIXOJA W3 TJIOOAJBHBIX JKOJOTHYECKUX TpoOiIeM M oOecredeHus
repexojia K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHAILHOMY HCITOJIb30BAHUIO TPUPOTHBIXPECYPCOB U (HOPMHUPOBAHHIO
HOBBIX CTaHAAPTOB KH3HH;

3aMHTEPECOBAHHOCTh B IOJyYCHUM OHOJOIMYECKUX 3HAHWM B IICISAX TOBBIMICHUS OOINEH KYyJIbTYpPBI,
€CTECTBEHHO-HAYYHOH I'DAMOTHOCTH, KaK COCTaBHOW 4YacTH (PYHKIMOHAIHHOH TI'PAaMOTHOCTH OOYYarOIIUXCS,
(hopMupyemMoit Ipu U3y4eHUUOUOIIOTHY;

MMOHMMAaHKWE CYIIHOCTH METOAOB IIO3HAHUS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTHU
KCIIOIb30BaTh IMOJIyY4aeMble 3HAHUS JIJIsl aHAJIN3a U OOBSICHEHUS SBJICHUI OKPYKAIOIIEr0 MUPA U IPOUCXOISAIIINX
B HEM U3MEHEHUH, yMEHHE JiefiaTh 00OCHOBAHHBIC 3aKIIIOYCHHUS HAa OCHOBE HAYYHBIX (DAKTOB M HMMEIOIIMXCS
JAHHBIXC IEJTBIO TTOJYYCHHS IOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTHh CAaMOCTOSITEILHO UCIIOJIB30BaTh OMOJIOTMYECKUE 3HAHUS [T PEIICHUSTIPOOJIEM B PeasIbHbIX
JKU3HEHHBIX CUTYaIUsIX;

OCO3HAHUE IICHHOCTH HAyYHOW JIEITCILHOCTH, TOTOBHOCTh  OCYIIECTBIIATH  MPOEKTHYHO U
HCCIIeIOBATENBCKYIO JISITEILHOCTh MHAWBHIYaIbHO U B TPYIIIIE;

FOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHMI0 M CaMOOOpPa30BaHHMIO, K AKTHUBHOMY
MTOJIyYSHHMIO HOBBIX 3HAHUH 10 OMOJIOTHH B COOTBETCTBUH C KM3HSCHHBIMHU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATbI

MeranpeaMeTHbIE Pe3yNIbTaThl OCBOSHUs y4eOHOro mpenmera «buojorus» BKIIOYAIOT: 3HAYUMBIE IS
(hopMHpOBAaHUS MHPOBO33PEHUS OOYUAIONTUXCS MEXKIUCIHUILUIMHAPHBIE (MEXKIpPEIMETHBIE) OOIICHAYTHBIC
MOHSITHS, OTPAKAIOIKE IIEJIOCTHOCTh HAYYHOH KapTUHBI MUPA U CHICHU(PUKY METOIOB IMO3HAHUS, HCITOJIb3YEMbIX
B €CTECTBEHHBIX HayKax (BELISCCTBO, SJHEPTHUs, ABJICHHE, IPOILIECC, CUCTEMAa, HayUHbIH (aKT, MPUHIIMII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeJoBaHue, HaONIoJIeHne, W3MEpPEHUE, OKCIEPUMEHT W JIPYTUX),
YHUBEpCaNbHbIE Y4eOHbIE NeiCTBHsI(TO3HABATEbHbIE, KOMMYHUKATUBHBIE, PETYIATHBHEIE), 00€CTIEUNBAIOIINE
dhopmupoBanre (HYHKIIMOHATHHOW TPAaMOTHOCTH W COIMATHHOW KOMITETEHITMH OOYYarOIIUXCs, CIOCOOHOCTH
00y4aroMMXCs NCIOIB30BaTh OCBOEHHBIE MEXAUCIUTIINHAPHBIE, MUPOBO33PEHUECKHE 3HAHKS U YHUBEPCAIbHBIE
y4ueOHbBIC TeHCTBHS B TIO3HABATEIBHON 1 COMMMABHON MTPAKTHKE.

Ilo3HaBaTe/bHBIE YHUBepcalbHble yueOHbIe JelcTBUS
ba3zoBble Jloruyeckue gecTBUA:

CaMOCTOATENBHO (OPMYITHPOBATH U aKTyalTH3MPOBATh MPOOIIEMY, pAaCCMATPHBATH €€ BCECTOPOHHE;

WCIIONB30BaTh NIPU OCBOCHUH 3HAHWI NMPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHANMW3a, CHHTE3a, CPaBHEHHS,
Kiaccu(uKanumu, O0OOOIIEHMS), pPacCKPBIBATh CMBICT OHWONIOTMYECKHX MOHATHH (BBIIEIATh HMX XapaKTEpHEIC
MIPU3HAKH, YCTAHABIMBATE CBSI3U C IPYTHMH MOHATHSMU);

OIIpEeNeNATh IeNN MAeATeIbHOCTH, 3ajaBasi MapaMeTpbl W KPUTEPHUH WX JOCTIIKEHHS, COOTHOCHTH
pe3yIBTATHI AEATENIFHOCTH C TIOCTABICHHBIMH LEISIMU;

HCIIONB30BAaTh OMOIOTUIECKHE TIOHSATHS I O0bsICHEHHsI (DAaKTOB U SBJICHUI JKUBOUIIPUPO/IBI;

CTPOHUTH JIOTUYECKHE pacCyX[eHus (MHAYKTUBHBIC, JEAYKTUBHBIC, II0 AaHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH ¥ MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSX, ()OPMYIHPOBATH BHIBOJBI M 3AKITFOUEHIS;

MIPUMEHATh CXEMHO-MOJIENbHEIE CPENCTBA IS MPENCTABICHUS CYNIECTBEHHBIX CBS3E€H M OTHOIICHHWHA B
M3y9aeMbIX OHMOIIOTMYECKHX OOBEKTaX, a TaKKe MPOTHBOPEUYHMI DPAa3HOrO POJa, BBIABICHHBIX B Pa3IHYHBIX
MH()OPMAITMOHHBIX HCTOUHUKAX;

pa3pabaTeiBaTh IUIAH pEIICHUS MpOoOJMeMBI ¢ YYETOM aHall3a WMEIOIINXCS MaTepHANbHBIX U
HeMaTepHAIbHEIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B JIESITEILHOCTh, OI[EHHBATh COOTBETCTBHE PE3YIbTATOB IIENISIM, OIEHUBATH PUCKU
TTOCTIEICTBUI JIeATEINbHOCTH,

KOOPJAWHUPOBATh W BBINIOJIHATH Pa0OTy B YCIOBUSX PEANbHOTO, BHPTYadbHOTO W KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBUS;

Pa3BHUBATh KPeaTHBHOE MBIIILUIEHUE ITPH PEIISHUH KU3HEHHBIX MPOOIIEM.

Ba3zoBble ucciieoBaTebCKue AeicTBHUS:

BIIQJICTh HAaBBIKAMH Y4E€OHO-HCCIIEIOBATENLCKOM W TPOEKTHOW JEeSITEIHbHOCTH, HABBIKAMH Pa3peIIeHUs
po0JIeM, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEIIBHOMYIIOMCKY METOJIOB PEIICHUS MPAKTUISCKUX 3a/1a4,
MIPUMEHEHHIO Pa3InYHBIX METO/IOB MTO3HAHMUS,

WCIIONb30BaTh PA3NIMYHbIC BHJIBI JISITEIBHOCTH IO TOIYYSHHUIO HOBOTO 3HAHWS, €ro MHTEpPIpETaluy,
peoOpa3oBaHUI0 M MPUMEHEHHUIO B YYEOHBIX CHUTYallUsAX, B TOM YHCIEIPHU CO3/IaHUU YYEOHBIX M COLHMATIBbHBIX



MIPOCKTOB;

(hopMUpOBaTH HAYYHBIH THIT MBIILICHUS, BIaICTh HAYYHOW TEPMUHOJIOTUECH, KITFOUEBBIMH MMOHATHIMH U
METOJIaMU;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIC 3a/lauyd B OOpPa30BATEIILHOW JEATEILHOCTH M JKU3HEHHBIX
CUTYyaIusIX;

BBISIBJISTH PUYMHHO-CIICJICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3a/lavy, BBJIBUTATBIUIIOTE3Y €€ pelICHus,
HaxOJWTh apTyMEHTHI JJIs JOKa3aTeIbCTBA CBOMX YTBEPKIICHHMIA,3a/1aBaTh TapaMeTPhl U KPUTEPUH PCIICHUS;

AQHAJIM3UPOBATh TIONYYCHHBIC B XOJIC PELICHHs 3aJa4d pPe3yJIbTaThl, KPUTUYECKH OIICHUBATh HX
JIOCTOBEPHOCTh, IIPOTHO3MPOBATh U3MCHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OILICHKY HOBBIM CUTYallHsIM, OLICHUBATh TPUOOPETEHHBIN OIBIT; OCYIISCTRIISITH IEICHAIPABICHHBIH

MTOMCK TIEPEHOCa CPENICTB U CIIOCOOOB JISHCTBHS
B IPO)eCCHOHATILHYIO CPEIY;

YMETh NIEPEHOCHUTD 3HAHHUS B IIO3HABATEIBHYIO U MPAKTUYCCKYIO 00JIaCTHKU3HEICITEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUTATh HOBBIC UJICH, IIPEJIaraTh OPUTMHAIBHBIC TIOJXO/IbI U PELICHHUSI, CTABUTHIIPOOJIEMBI U 33JIaUH,
JIOTYCKAIOIINE albTEPHATUBHBIC PEIICHMSL.

Pa6ota ¢ undopmaumeii:

OPUEHTHPOBATBCS B PA3JIMYHBIX HMCTOUHUKAX HHGPOpMaNMK (TEKCTe Yy4eOHOro I0oCcoOMs, Hay4HO-
MOMYJIAPHON JIMUTEpaType, OWMOJOTUYECKUX CJIOBAPSX W CIPABOUYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHaIU3UPOBaTh UH(OPMAIIUIO PA3IMUHBIX BUIOB U ()OPM MPEACTABICHUS, KPUTHIESCKH OLICHUBAThH
e€ I0CTOBEPHOCTh MHEIPOTHBOPEUYUBOCTD;

($hopMyIHMpPOBaTh 3alPOChl M MPUMEHSATh Pa3jIM4YHbIE METOMbI MPH IMOMCKE M O0TOOpe OHOIOrHMUECKOM
nH(pOpMAITUH, HEOOX OTUMON ISl BRITOTHEHUS YIEeOHBIX 3a7ad;

pHOOpeTaTh OITBIT UCIOJIb30BAHUS HHGOPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIBTYPY aKTHBHOT'O UCIIOJIb30BAHUS PA3IMUHBIX [IOMCKOBBIX CUCTEM;

CaMOCTOSITEIBHO BBIOMPATh ONTUMAJIbHYIO (DOPMY IIPEACTABIICHHS OMONIOrHYeCKOMMHpOpMAIK (CXEMBI,
rpaduKy, JuarpaMMBbl, TaOJIUIIE], PUCYHKH U JAPYTOE);

WCIOJIb30BaTh HAYYHBIA SI3BIK B Ka4eCTBE CpENCTBA INpu pabore ¢ OMONOrMYeckor WHGOpMAIUEH:
MPUMEHSTh XUMHUYEeCKUe, (QU3MUeckue W MaTeMaTHyecKue 3HAaKd W CHMBOIBI, (opmynbl, abOpeBHATYpY,
HOMEHKJIATYPY, HCIIONB30BaTh U TPe00pa30BhIBATh3HAKOBO-CHMBOIMYECKIE CPEICTBA HATIISITHOCTH;

BIIQJICTh HABBIKAMH PACIIO3HABAHMSA M 3alIUTHI MH(POpMAIHY, HHPOPMAITMOHHOMN 0€30MaCHOCTH JTMYHOCTH.

KoMMyHHMKaTHBHbIE YHMBEpCAIbHbIE Y4eOHBIE JeiicTBHSA
Oomenue:

OCYIIECTBIATh KOMMYHHKAIlMK BO BceX cdepax KHU3HU, AKTUBHO Yy4YacTBOBATh B JIUANIOTE HITH
JMCKYCCUU M0 CYIIECTBY O0OCyKJaeMod TeMmbl (yMEHHE 3aJ[aBaTh BONPOCHL, BBICKA3bIBATH CYXKJICHHS
OTHOCHUTEJBHO BBIMOIHEHUS MpeIaraeMoi 3a1a4uu, yIUThIBAThE HHTEPECHI U COrTIACOBAHHOCTH IMO3UIIHNA APYTUX
YYACTHUKOB JTUAJIOTA WJIN JIUCKYCCHUH );

pacro3HaBaTh HeBepOaIbHbBIC CPEACTBA OOIIECHHS, IOHUMATh 3HAYEHUE COLMAIbHBIX 3HAKOB, MPEATOCHUIOK
BO3HUKHOBCHUSI KOH(MIMKTHBIX CUTYAIHH, YMETh CMST4aTh KOH(QIUKTHI U BECTH MEPErOBOPHI;

BIIQJICTh PA3NMYHBIMHU CIIOCOOAMH OOINEHHS W B3aUMOJICHCTBHS, TOHUMATh HAMEPCHHS JAPYTUX JIIOJCH,
MPOSIBJIATh  YBAXKUTEILHOE OTHOIICHWE K COOCCETHUKY U B KOPPEKTHOH (opme (HOpMyIHpOBaTh CBOH
BO3PaXKCHUS;

Pa3BEPHYTO U JIOTHYHO U3TIAraTh CBOO TOUKY 3PEHHUS C UCTIOIB30BAHUEM S3BIKOBBIXCPE/ICTR.

CoBMecTHAA JeATeIbHOCTD:

MOHUMATh M HCHONB30BaTh MPEUMYIIECTBA KOMAHIHOM W WHIMBHAYaJbHOW paOOTHI MPH pPEIICHUU
Ouonoruueckoil mpobyeMbl, 00OCHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOICHCTBUS
MPH PEIICHUM YIeOHOW 3a1auu;

BBIOMPATh TEMATHKy W METOJbI COBMECTHBIX JNEHCTBUH C y4€TOM OOIIMX MHTEPECOBH BO3MOXKHOCTEH
KaXXIOro 4ieHa KOJIEKTHBA;

MPUHUMATH [IETH COBMECTHOW JEATENBHOCTH, OPraHW30BBIBATH M KOOPIAMHUPOBATH JEHCTBUS MO €
JOCTHUKECHUIO: COCTABIATH IUIaH JIGUCTBUM, PACHpPEACsITh POIM C YYETOM MHEHUH YYaCTHHKOB, OOCYXIATh
pe3yNbTaThl COBMECTHOM padoThI;

OLICHWBATh KauyeCTBO CBOET0 BKJIAJAa W KAXKIOrO y4YaCTHHKA KOMAaHJIBI B OOINMH pe3ysbTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

MpejyIaraTh HOBBIE MPOEKTHI, OIEHWBATh HJIEH C IMO3WIIMA HOBH3HBI, OPUTHHAIBHOCTH, MPAKTHYECKON
3HAYMMOCTH;

OCYILECTBIIATH MO3UTHBHOE CTPATETUYECKOE MOBEACHNUE B PA3IMYHBIX CUTYAIIUSAX, TIPOSBIISTH TBOPYECTBO



¥ BOOOpakeHUe, ObITh HHUIIUATHBHBIM.

PeryasiTuBHBIe yYHHBepcajbHble y4deOHbIe delicTBHSA
Camoopranusanus:

WCTIOJIb30BaTh OMOJIOTHUECKHE 3HAaHWUSA Uil BBIABICHHS TMPOOJIEM M WX PEUICHUSB JKU3HEHHBIX U
y4eOHBIX CUTYaIHsIX;

BBIOMpATh Ha OCHOBE OMOJOTMYECKUX 3HAHWHU IENIEBBIC M CMBICIOBBIC YCTAHOBKH BCBOUX JCHCTBHUSX H
IIOCTYIIKaX 10 OTHOLIEHUIO K KMBOW NMPUPOJE, CBOEMY 3[J0POBBIO U 3JJ0POBBI0 OKPYXKAIOLIUX;

CaMOCTOSTEIFHO OCYIIECTBIIATh TO3HABATEIBHYIO JESTENbHOCTD, BBISABISATH MPOOIEMBI, CTaBUTh U
(dhopMynupoBaTh COOCTBEHHBIE 3a/1a41 B 00pa30BaTELHON ACITEIHLHOCTH U JKU3HEHHBIX CUTYaIHSIX;

CaMOCTOSATEIFHO COCTABIIATH IUIAH PEIICHHS MPOOJIEMBbI ¢ yY4ETOM MMEIOUIMXCSIPECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEANIOYTEHUH;

JlaBaTh OLICHKY HOBBIM CUTYALUsIM;

pacImmpsTh paMKi yueOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPE/ITOYTEHHIA;

JenaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTh3a PEIICHHE;

OLIEHUBATh PHUOOPETEHHBIH OIBIT;

croco0cTBOBaTh (DOPMHUPOBAHUIO U TIPOSIBICHUIO HIMPOKOW JPYAMIMH B Pa3HBIX 00JacTAX 3HAHWM,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN M KYJIBTYPHBIH YPOBEHB.

CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLEHUBATh COOTBETCTBUE
PE3YJIBTATOB LENSIM;

BJIaJICTh HAaBBIKAMH II03HABATEIBHOH pedeKCMH KaK OCO3HaHHUS COBEPIIAEMBIX JCHCTBUH U
MBICITHTENTFHBIX TPOIECCOB, WX PE3YIbTATOB U OCHOBAHWH, MCIOJIB30BATH NMPUEMBI Pe(IeKCHH IS OlEHKH
CHUTYaIiH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATH PUCKU U CBOEBPEMEHHO IMPUHUMATh PELICHUS IO UX CHUKEHUIO;IPUHUMATh MOTHUBBI U

apryMeHTHI IPYTHUX [IPU aHAJIN3€E PE3YJIbTATOB ACATENbHOCTH.
IlpunsTHe cedsi U IPYTUX:

MIPUHUMATH Ce0sl, TOHUMasi CBOU HETOCTATK! M IOCTOMHCTBA;

PUHUMATh MOTUBBI U apTyMEHTHI APYTUX IIPY aHAJIN3E PE3YIbTATOB ASSITEIbHOCTH;IPU3HABATL CBOE ITPABO

Y TIPaBO IPYTUX HA OIMINOKH;

pa3BHUBATh CIOCOOHOCTH IIOHUMATh MUP C IMTO3UIUH APYTOrO YEIOBEKa.

MNPEJMETHBIE PE3YJIbTATBI

[Ipenmernpie pesynbTatel ocBoeHHs mporpamMMbel COO 1o Omonoruu Ha 6a30BOM YPOBHE BKIIIOYAIOT
crienuugeckue i yaeoHoro npeaMera «buonorus» HaydHble 3HAHUS, YMEHHS W CIIOCOOBI  JeHCTBHIA
[0  OCBOGHMIO,  HMHTEPIPETALUH U MPeoOPa30BaHMIO 3HAHWH, BUABI JACSITEIFHOCTH IO MOTYYEHHIO HOBOTO
3HAHMS U IPUMEHEHHUIO 3HAHUH B PA3INYHBIX YI€OHBIX CHTYalHsAX, & TAKKE B PEATIbHBIX KU3HEHHBIX CUTYalHIX,
CBSI3aHHBIX C OMonoruell. B mporpamme nmpeaMeTHbIe pe3yabTaThl MPEACTABICHBI 110 To1aM 00ydeHH .

[TpenmerHbIe pe3yabTaThl OCBOCHHS yueOHOro npeamera «buonorus» B 10 kiacce
JOJDKHBI OTpasKaTh:

copMHPOBaHHOCTH 3HAHUIT O MECTE U POJIH OMOJIOTUH B CHCTEME HayYHOI'0 3HAaHUSECTECTBEHHBIX HAyK, B
(OpMHUPOBAaHNN COBPEMEHHON E€CTECTBEHHO-HAYYHOW KapTHHBI MUpa M HAyYHOTO MHPOBO33PEHHUS, O BKIIAIE
POCCHHCKHX M 3apyOeKHBIX yUEHBIX- OMONIOTOB B pa3BUTHE OHOJOTHH, (YHKIIMOHAIBHOH TPaMOTHOCTH
YeJIoBeKa JUTS PEICHHs )KU3HEHHBIX 33/1a4;

YMEHHE PacKphIBaTh COAEPKAHWE OMOIOTMYECKUX TEPMUHOB M TOHSTHH: KU3HB, KIETKA, OPraHU3M,
MeTabonu3M (0OMEH BEIIEeCTB U IMPEBPAIlleHIe SHEPTHH ), TOMEOCTa3 (CaMOperysius), YpOBHEBas OpraHU3aINs
’KHMBBIX CUCTEM, CAMOBOCIIPOU3BEICHNE (PENPOAYKIIHS), HACIESACTBEHHOCTh, H3MEHUYMBOCTh, POCT M Pa3BHTHE;

YMEHHE H3J1araTh OHOJIOrHYeCKHe TeOpHH (KIeTOUHast, XpOMOCOMHAs, MyTallMOHHAs, [IEHTpaJIbHAs 0rMa
MonekynspHoi Owmornorum), 3akoHbl (I. Mengens, T. Moprana, H.M. BaBumoBa) u yueHus (o meHTpax
MHOroo0Opa3usi U MPOUCXOXKICHUS KYJIbTYpHBIX pacrennii H.UM. BaBwiioBa), omnpenensite TpaHHIBl HX
MPUMEHHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJIQJICTh METOJaMH HAy4HOTO IIO3HAHMS B OWONOrHM: HaONIOJAEHHEN ONMMCAaHUE >KUBBIX
CHCTEM, TIPOIIECCOB U SBJICHUI, OpraHW3alys M MpPOBEIEHHE OMOJIOTMYECKOro SKCIEPHMEHTA, BBIIBHKEHUE
THIIOTE3bl, BBISBICHWE 3aBUCHMOCTH MEXAY HCCIEAYEMBIMH BEIMYMHAMH, OOBSCHEHHE MOIYYEHHBIX
PE3YNIbTAaTOB, MCIIONB30BAHHBIX HAYYHBIX TMOHSATHH, TEOpPUH W 3aKOHOB, yMEHHE JelaTh BBIBOABI HA
OCHOBaHUH TOyYEHHBIX PE3YJIbTATOB;

yMEHHE BBIOEISATH  CYIIECTBEHHBIE  MPHU3HAKM  BUPYCOB,  KJIETOK  IPOKAPUOTH 3YKapuorT,
OJJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHA BEILIECTB U NMPEBPAIICHUS



SHEPTUH B KJeTKe, (POTOCHHTE3a, INIACTUYECKOT0 M JHEPreTHYecKkoro oOMEeHa, XEeMOCHHTe3a, MHTO03a,
Meii03a, OTUIOIOTBOPEHUS, PA3MHOXKCHHUS, WHUBHUIyaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTreHE3);

YMEHHUE MPUMEHSTH MOJTYYCHHBIC 3HAHUS JJISl OOBSICHEHUS OMOJOTMYECKUX MPOIECCOB M SBJICHUH, IS
MPUHSITHS MPAKTUICCKUX PEIICHUH B IIOBCEIHEBHOM )KHU3HH C IIETBbIO 00eCTIeueHNs 0€30I1aCHOCTH CBOETO 3710POBbS
1 3JI0POBBSI OKPY>KaIOLINX JIFO/ICH,COOMI0OACHUS] HOPM TPaMOTHOTO TIOBEICHHS B OKPYXKAIOIIeH MPUPOIHON Cpee,
MMOHMMAaHNE HEOOXOIUMOCTH HWCIOJIb30BAHMS JIOCTHKCHUN COBPEMEHHON OWOJNOTMM M OMOTEXHOJOTHH IS
PalMOHATIBHOTO IPUPOIOTIOIB30BAHUS;

yMEHHE pellaTh OJJIEMEHTApHBIE TEHETHYECKHE 3aJaud Ha MOHO- W JWTHOPUAHOE CKpeUIMBaHUE,
CIICTUICHHOE HAaCJeJOBaHHe, COCTABIATh CXEMbl MOHOTHOPWAHOIO CKpEUIMBAaHUS ISl MpeACKa3aHus
HACJIeIOBaHUsI IPU3HAKOB y OPraHU3MOB;

yYMEHHE BBIITOIHATH J1a00OpaTOPHBIE M MPAKTHYECKHE paOOThI, COOMIOAATH MpaBKiia MpH padoTe ¢ yueOHbIM
1 71a00paTOPHBIM 000PYIOBaHUEM;

YMEHHUE KPUTHYECKH OIICHUBATh W HWHTEPIPETUPOBATh HMHGOPMAIMIO OHUOJOTHYECKOrO COJCPIKaAHUS,
BKITIOYAIONIYIO TICEBAOHAYYHbIC 3HAHUS U3 PA3IMYHBIX UCTOUYHUKOB (CPENICTBA MACCOBOM MH(OpMAIMU, HAYIHO-
MOMYJIAPHBIC MaTepHalibl), 3TUYCCKUE AaCIEKThl COBPEMEHHBIX HCCICAOBAHUH B OHOJIOTMH, MEIUIUHE,
OMOTEXHOJIOTHH;

YMEHHE CO03/1aBaTh COOCTBEHHBIC IHUCHMEHHBIE M YCTHBIE COOOIICHHUs, 0000Iass OHOIOrHYECKYIO
MH(OPMAIUIO U3 HECKOJIBKHX HCTOYHUKOB, TPAMOTHO HCIIOIL30BaTh OHATUHHBIN armapaT OUOJI0rHH.

[IpenmerHbie  pe3yiabTaThl  OCBOGHMS  ydeOHoro mnpeamera  «buonorus» B 11 kiacce qOMKHBI
OTpaxaTh:

c(OPMHUPOBAHHOCTH 3HAHWI O MECTE U POJIH OMOJIOTHH B CUCTEME HAYYHOTO 3HAHMSIECTECTBEHHBIX HAYK, B
(hopMUPOBAaHUM COBPEMEHHOW €CTECTBCHHO-HAYYHOW KapTHHBI MHpa M HAay4HOTO MHPOBO33PEHHS, O BKIIAJC
POCCHHCKHX M 3apyOeXHBIX yUEHBIX- OMOTIOTOB B pPa3BUTHE OHOJOTHH, (YHKIMOHAIBHOW TPaMOTHOCTH
YyeioBeKa JIJIs PEIICHUs KU3HESHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COAEpKaHHE OHMOJOrMUECKUX TEPMHUHOB U TMOHSTHM: BHU[, MOMYJSALHS, TeHO(OH I,
3BOJIIOLIMS, JBMXKYIIME CHIIbI ((haKTOpPhI) SBOJIIOLHH, MPUCIOCOOJIEHHOCTh OPraHHW3MOB, BHI000pa30BaHUE,
JKONIOTuYecKre (PakTOphI,IKOCUCTEMA, TIPOIYIIEHTHI, KOHCYMEHTHI, PEIyLEHThI, [ENH MATAHHS, YKOJOTHIecKast
mupamMua, Onoreornenos, ouochepa;

YMEHHE H3Jlarath OHOJOrHYecKue Teopun (dBomionmoHHas Tteopus Y. JlapBuHa, CHHTETHUYECKas TEOPHS
9BOIIOLIMHN), 3aKOHBI W 3aKOHOMEPHOCTH (3apozsimieBorocxonctBa K.M. bospa, uepemoBaHus TJ1aBHBIX
HampaBieHuit u nyreil sBomouun A.H. CesepiioBa, ydueHus o ouochepe B.M. Beprauckoro), onpeneisTh
TPaHUIIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BIIAJeTh METOJAaMH HAy4YHOTO TIO3HAHHWA B OHONOTHH: HAONIONEHUEH OMHCAHWE KUBBIX
CHCTEM, IPOIECCOB W SIBJICHWW, OpTaHW3alis U MPOBENEeHHE OMOJIOTHMYECKOrO 3KCIEpHUMEHTa, BBIIBIIKEHUE
TUTIOTE3Bl, BBIIBJICHWE 3aBHCHMOCTH MEXAy WCCIEAyeMbIMA BEJIHMYWHAMH, OOBSICHEHHE ITOITYYEeHHBIX
pe3yIbTaTOB, WCHONB30BAaHHBIX HAYYHBIX TMOHATHN, TEOPHWA W 3aKOHOB, YMEHWE [IeNaTh BBIBOJABI Ha
OCHOBaHMH TTOTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICNATH CYIIECTBEHHBIE MPHU3HAKH CTPOSHHUS OMOIOTMYECKHX OOBEKTOB: BHJIOB, IOMYIISIIHA,
MPOAYIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHMOIr€OIeH030B W OJKOCHCTEM, OCOOEHHOCTH IIPOIIECCOB:
HAaCJIEJCTBEHHON M3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUs, PUCIIOCOOIEHHOCTH OPTaHU3MOB,
JEHCTBHUS IKOJIOTMUECKUX ()aKTOPOB HA OPTraHU3MBL, IEPEHOCA BEMIECTB W IMOTOKA JHEPTUU B JKOCHCTEMAaX,
AHTPOTIOT€HHBIX M3MEHEHHWH B HKOCHCTEMaX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB W OMOT€OXHMUYECKHX
LIUKIIOB B Omocdepe;

YMEHHE TIPUMEHTHh TOJy4YeHHbIE 3HAHUS IS OOBSICHEHUS OWONOTHYECKUX IMPOIECCOB M SBICHHUM, IS
MIPUHSTHS MPAKTUIECKUX PEIIEHUH B TIOBCEIHEBHOM KU3HH C ENTBI0 00ecTIedeHns 0e30IIaCHOCTH CBOETO 3/TOPOBBS
1 3/I0POBbsI OKPYKAFOIINX JIFOJIeH,COOTIOIEHIS] HOPM TPaMOTHOTO ITOBEIEHUS B OKPY KAIOIIEeH MPUPOTHON Cpefe,
MMOHMMaHWE HEOOXOAWMOCTH WCIIONIb30BAHUS JIOCTHIKEHWH COBPEMEHHOW OWONOTHM JUIA PallMOHAIBEHOTO
MIPUPOJIOTIONIE30BAHNS,

YMEHHE pelaTh dJ1eMeHTapHbIe OMOJIOTUYECKUE 3a/1a4H, COCTABJIATh CXEMBI TTEPEHOCA BEIECTB U SHEPTUU
B DKOCHCTeMaX (I[EIH TUTaHu);

YMEHHE BBITIONHSTH JJa00PaTOPHEIE U MPAKTUYECKHE paOOThI, COOIIIOIATh MpaBUIIa MpH padoTe ¢ yIeOHBIM
1 1a00paTOpHBIM 000PYIOBaHUEM;

YMEHHE KPUTHYECKH OIEHWBATh W WHTEPIPETHPOBATh HH(POPMAIIO OHMOIOTUYECKOrO COIEpPIKAHWS,
BKJTFOUATOIIYIO TICEBIOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CPEICTBA MACCOBOM MH(OPMAIINHU, HAYIHO-
MOMYJIAPHBIE  MaTepHallbl), PAacCMaTpUBaTh TJO0ANBHBIE JKOJOTHYECKHE TPOOIEMBI COBPEMEHHOCTH,
(hopMUPOBATHIIO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIC IHUCHMEHHBIE M YCTHBIE COOOIIeHHUs, 0000I11as OHOIOrHYECcKYIO
MH()OPMAIUIO 13 HECKOJIIBKHX UCTOYHUKOB, TPAMOTHO UCIIOIh30BATh TIOHATUHHBIN ammapaT OUOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
o HanmenoBanue pas3nenos u Konugectro TIporpaMMHOE CofepKaHue OCHOBHBIE BUJIBI JIEATEIEHOCTHO0YYaIOMINXCS
/o TEM leGGHOFO npeaMeTa 4acoB
Tema 1. Buosiorns kak HayKa
1.1 | buomorus B cucremenayk 1 buonornss kak Hayka. CBs3u Owonormum ¢ oOIIECTBEHHBIMH, | PackpbIBaTh cozepikaHHE TEPMHHOB M MOHSATHN: Hay4HOE
TEXHUYECKUMHU U IPYTUMH €CTECTBEHHBIMU HayKaMH, PUaocoduei, | MHUPOBO33pCHUE, HAYYHAS KapTUHA MUPA, HAYYHBIH METO/,
penuruel, STHKOH, SCTeTMKOM W mpaBoM. Ponp Ouomorum B | rumoresa, Teopus, METOJIBI UCCIIEIOBAHHSI.
(hopMHpPOBaHUM COBPEMEHHOH Hay4HOW KapTHHBI Mupa. Cucrema | XapakTepu3oBaTh OMOJOTMIO KaK HayKy,ee MECTO M pOJb
OMOJIOrNYEeCKUXHAYK. Cpenu IPYrux eCTECTBEHHBIX HayK. [lepedncnsaTs pasnuesns
Jemoncmpayuu: OMOJIOrMM B COOTBETCTBHE C OOBEKTAaMH  HM3YUCHHSI.
THopmpemor: Y. lapsu, I'. Mennens, H. K. Konsiios, [Ix. Yorcon | Ha3piBath BakHelIne oTpaciv OHOJIOrHYECKUX 3HAHUH U
u O. Kpuk. Tabmuysr u cxemvl: «MeTOAbl MO3HAHMS S>KUBOM | 3aaaum,crosiue nepexn ouonorueii XXI B.
TPUPOABDY
1.2 Metoznps! no3HaHus 1 Mertonpl MO3HAHUS JKUBOM NMpHUpob! (HAOM0eHNe, SKCIIEpUMEHT, | PackpbIBaTh cojepKaHWe TEPMHUHOB HIOHSTHI: HAayJIHBIH
JKUBOI IPUPOBI onycaHWe, W3MepeHue,  Kiaccudukaims,  MOJCIMPOBAaHHE, | METOA, METOIbl  HCCIENOBaHHWA.  XapaKTeph30BaTh
cTaTucTH4ecKast 00paboTKa JaHHBIX). OCHOBHBIE =~ METOABl  IO3HAHUS IKUBOH  TPUPOJIBL:
Jemoncmpayuu: HaOMoJieHNe, OSKCIEPUMEHT,  OIMCaHWe, H3MEpEHHE,
Tabnuywvl u cxemvi: «MeTOIBITIO3HAHUSHKUBOW TIPUPOBI». Kiaccuukanus, MOJICTUPOBAHHE, CTaTUCTUYECKAs
Jlabopamopnule u npakmuueckuepadomol: 00paboTKa TaHHBIX
[IpakTnyeckas padora Ne 1.
«Mcnonp30oBaHrEe  PA3NUYHBIX ~ METOAOB MPH  H3yYCHUH
OHMOITOTHUECKUX 00HEKTOBY
Uroro 1acos o Teme 2

Tema 2.

7Kupble CHCTEMBI H HX OpraHm3anus

2.1

Bronornueckue cucTemMsl,
MIPOIECCHIA UX M3ydEHHE

1

JKuBbie cucteMbl (OMOCHCTEMBI) KaKIIpeAMET H3y9eHUs! OMOIIOTHH.
OTtnnune XKMBBIX CHCTEM OT HEOPTraHWYecKoH mpupossl. CBolicTBa
OnocucTeM M UX pa3HooOpasue. YPOBHU OpraHU3ANNN OMOCUCTEM:
MOJIEKYJISIPHBIH, OpPraHOMAHO-KJIETOYHBIA,  OPraHU3MEHHBIMH,
TIOMYJISIIIAOHHO-BUIOBOH, SKOCHCTEMHBIN (OHO-TEOIEHOTHIECKHil),
ouocdepurrii. Haykm, wusydaromme OWOCHCTEMBI Ha pa3HBIX
YPOBHSIX OpraHU3alnH.

JHemoncmpayuu:

Tabauyvr u cxemvl: «OCHOBHBIE TIPH3HAKH JKU3HW», «YPOBHH
OpraHuM3aluu >xuBoMnpupons».Moaens monekynsl JJHK

PackppiBaTh copep:kaHue TEPMHUHOB U MOHATHIA: CUCTEMA,
Omonmormyeckasi CHCTeMa, 3JIEMEHTBI CHCTEMBI, CTPYKTypa
OHMOCHCTEMBbI, CBOMCTBA JKMBBIX CHUCTEM, OOMEH BEILECTB,

pasMHOXKEHHE, pOCT, pa3BHTHE, HACIEICTBEHHOCTb,
WU3MEHUYMBOCTD, Pa3JpaXUMOCTh, JHEPro3aBUCHMOCTb,
YpOBHH OpTaHU3aINH JKU3HU (6buocuctem).

XapakTepu30BaTh HNPHUHIMIIEI OPTaHU3AINH OHOCHCTEM:
OTKPBITOCTh,BBICOKASI YIIOPSIOUYEHHOCTh, CAaMOPETyIIsIIus,
HMepapXUYHOCTh. [lepeuncnsaT yHUBEpCalbHBIE CBOMCTBA

JKHBOTO: SIIMHCTBO XHMHYECKOr'0 cocrasa,
Pa3IpasKUMOCTh, IBIKEHUE, TOMEOCTa3, POCT U pa3BUTHE,
HaCJEJICTBEHHOCTh, N3MEHYNBOCTbD, SBOJTIOLHS
(mpucniocobieHne K = HM3MEHSIONIMMCS  YCIIOBHSIM).

[TpuBognTh TpUMEpHl OHOCHCTEM pa3HOTO  yPOBHS




OpraHu3alli¥ U CPAaBHUBATh IPOSABICHHUS CBOMCTBKUBOIO
Ha pa3HBIX YPOBHAX. XapaKTepHU30BaTb OCHOBHBIE
HPOLECCHL, IPOTEKAIONNE B OHOCHCTEMax: OOMEH BEIECTB
U TpeBpalleHHe dSHEpPIUH, CaMOBOCIPOU3BEICHHUE,
camoperymanus,  passurue.  CoOnrofaTh — IpaBuiia
0OepeXHOro OTHOIIEHUS KXKUBOU MTPUPOJIE

Hroro yacos no reme

1

Tema 3. XumMu4ecKkuii COCTaB M CTPOEHUE KJIETKH

3.1 XUMHUYECKUH COCTaB 1 XUMHYECKUH  cocTaB  KIETKM. XWUMHYECKHEe  JJEMEHTHI: | PackpbIBaTh colepikaHHe TEPMUHOBH ITOHSTHIL: DJIEMEHTHI-
knetkd. Boma u MaKpodJIeMEHTBI, MUKpPOdJIeMeHThI. Bosia M MuHepasbHbIe BelllecTBa. | OHOreHBI, MaKpO3JIEMEHTHI, MUKPO3JIEMEHTBHI;
MHHEpAIBHBIE COITH @OyHKIMKM BOJBI 1 MUHEPAJIBLHBIX BEIIECTB B KIeTKe. [loniepikanne | MUHepalibHbIE BEIIECTBA, MOJIEKYIa BOIBI KaK JIUIOJb,

OCMOTHYECKOro OasaHca. BOJIOPOJIHBIE  CBSI3M; TUApO(UIbHBIE M  THAPo(dOOHbIE
Hemoncmpayuu: BelecTBa. Jloka3blBaTh €IMHCTBO 3JIEMEHTHOTO COCTaBa
Juazpammul: «PacrnpeneneHne XMMIYECKHX 3JIEMEHTOB B HE)KMBOW | Kak OJIHO M3 CBOMCTB HBOTO.Pacnpenensats XxuMudeckue
pupoac», <<Pacnpe11ene}me XUMHUYECKUX DJIEMEHTOB B KHUBOH OJICMCHTBI 1o rpymnmnam B 3aBUCHUMOCTHU oT
HpHPOIE». KOJIMYECTBEHHOI'O  TPE/ICTABUTENBCTBA B OPraHU3ME;
Tabnuyer u cxemwvr: «llepuopnueckas TabiAMIAa XHMHUYECKHX | XapaKTEpU30BaTh POJIb OTAENBHBIX 3JIEMEHTOB. BBIABISATH
3JIEMEHTOBY, « CTPOCHHEMOJIEKYJIBl BOABD) CBSI3b  MEXIY  COCTaBOM, CTPOCHHEM  MOJIEKYJbI
XUMHYECKOI'0 COSIMHEHHUS U ero QYHKIMSIMU B KJICTKE

32 | benxu. Cocras u 1 Benku. CocraB u crpoeHue OelKoB. AMHUHOKHCIIOTBI — MOHOMEPBI | PackpbiBaTh copep)kaHue TEPMHHOB M TOHSTHM: OENKH,

cTpoenue GeskoB OenkoB.  Hesamenumbple ¥ 3aMEHHMbIE  aMHHOKHCIOTHI. | IOJMMEpPHI, MOHOMEPHLAMUHOKUCIIOTHI, IENTHAHAS CBS3b,
AMMHOKHUCIIOTHBII ~ cocTaB. YPOBHU  CTPYKTYpbl  OEIIKOBOH | MONUIENTH, AEHATYpalus. XapaKkTepu3oBaTh OCNKH Kak
MOJIEKYJNIBl (IIepBHYHAsL, BTOPUYHASA, TPETHYHAS M YETBEPTUYHAs | KJIACCOPTaHMYECKHX COSAMHEHMH; KIaccUpUIMpOBaTh MX
CTpYyKTypa). XUMHYECKHEe CBOiicTBa OenkoB. buonmorndeckue | Mo CTpoeHHI0 (TJIOOYIspHBbIE W (UOPUILISIPHBIE OENKH),
(G yHKIMN OEITKOB. MEePEUYHCISITh U XapaKTepPU30BaTh PYHKIIUH OEIKOB
Hemoncmpayuu:
Tabnuywvl u cxemovl: «CTPOCHUEMOIIEKYIIBI OSIKay.
Obopyodosanue: CBETOBOW MUKPOCKOII, MUKPOTIPETIAPATHI

3.3 | Pepmentsl — 1 depmeHTH — OHoNormYeckrekaranusaropel. Ctpoenue pepmenta: | PackpplBaTh  comep)kaHHe TEPMHHOB M NOHATHH:
OUONOTHYECKHe aKTHBHBIA UEHTp, cyOcTpaTHas crernuduunocts. KopepMmeHTtsl. | GpepMeHTsI, aKTUBHBIN LEHTD, cyOcTpatHas
KATATH3aTOPEI Buramuapl.  Omimuust  QepMEHTOB  OT  HEOPraHMYECKHX | CHemM(UYHOCTh, KOPEPMEHTHI, OEIKH-aKTUBATOPHl U

KaTaJHM3aTOPOB. OeJNKU-UHTHOUTOPBI. YKa3bIBaTh OTIMYMA (PEPMEHTOB OT
Hemoncmpayuu: HEOpPraHMYeCcKuX  KaTanu3aTopoB. OOBACHATE  POJb
Tabnuywt u cxemor: «CTpoeHuedhepMeHTar. (depMeHTOB B (DYHKIMOHMPOBAHMU JKMBBIX CHCTEM, B
Obopyodoeanue: 00OPYIOBAaHHUE I TIPOBEACHHS HAOIIOACHMH, | NPOMBIILUIEHHOCTH, B ME/IUIMHE, B MOBCEJHEBHON JKU3HU
HU3MEPEHUH, HIKCIIEPUMEHTOB. YEJIOBEKa
Jlabopamopnvie u npakmuueckuepadomol:
JlabopatopHast pabora Ne 1. «M3yueHne KaTamUTHYECKOH
AKTHBHOCTH ()epMEHTOB (Ha MpUMepe aMUJIa3bl MWIIM KaTajasbl)»

34 VrneBomsL. JIHITHIET 1 YrieBonsl: MOHOcaxapupl (TJII0K03a, prubo3a u ae3okcupubo3a), | PackpsiBaTh comepkaHue TEPMHHOB M ITOHSTHI: YTIIEBOIBI,

Jmcaxapuabl (caxaposa, JIaKTO3a) M IonMcaxapuiasl  (Kpaxmad,

MOHOCAaxXapuJbl, AUCAXAPUABI, TMOJHCAXAPHUIbI, TJIOKO034d,




TJIMKOTEH, TeJUTI0NI03a). buomormueckue (YHKIMH —YTICBOJOB.
JIuru el TPUTIIUIIEPUJIBI, hochonumupl, CTCPOUSIBIL.
TunpodunsHO-THIPOPOOHEIE CBOICTBA. Bronornueckne (QyHKIMA
munuaoB. CpaBHCHHWE YIJICBOAOB, OCIKOB M JIMITHIOB Kak
HUCTOYHHUKOB SHEPIHUH.

Jemoncmpayuu:

Tabnuyst u cxemvi: «YTICBOABDY, «JIATHIBD).

Obopyoosanue: 000pynOBaHHE I TPOBEICHHUS HAOIIOICHUH,
U3MEPEHHM, IKCTIEPUMEHTOB

pubo3a, nezokcupubo3a, caxaposa, JIaKTO3a, MalbTo3a,
nesuttono3a (KiIerdaTka), Kpaxmall, TJIMKOTeH; JIMIHIbL,
TPUTTHLEPUIBI (KUPBI, Macia),poch oHITUAbL, CTEPOHUIBI.
XapaxTepH30BaTh YIIIEBO/IBI, JIUTTU/IBI KakK
KJIaCCOpraHUYeCcKNX coenuHeHnd. Kiaccuduuumposath
YIJIEBOJBI M JIMITHJIBIIIO CTPOSHHUIO; IEPEYHCIIATH (DYHKIINU
yrieBoqoB ¥ JmnuaoB. CxemaTtndecku H300paxkarh
CTpPOEHHE MOJIEKYJI YITIEBOJIOB, JTUIIMIOB

35 HyxneunoBsle Hyxneunossie kucnots: JIHKu PHK.Hykneorunsr — MmoHoMmeps!l | PackpeiBaTe  comepaHMe  TEPMHHOB U TOHATHIAL:
kucnotsl. ATD HyKJIenHOBBIX KUcioT. Ctpoenne n gpynkumn JJHK. Crpoenue u | 1e30KCHPHOOHYKICHHOBAS KUCIIOTa (JIHK),
¢yaxuPHK. AT®: crpoenue u GpyHKIMH. pUOOHYKIIENHOBass  KHCJIOTa (PHK), HYKJICOTH],
Hemoncmpayuu: [OJIMHYKJIEOTHIHAS Lenb (OMMHYKIICOTH]T),
ITopmpemor: JIx. Yorcon, ®@. Kpuk,M. Vunkunc, P. ®pankium. KoMmIuieMenTapHocTh, ¢yHkuun JHK  (xpaHeHne wu
Tabnuywvi u cxemol. nepefada HaciaencTBeHHOW wuH(popMaiun); Buabl PHK
«Hykneunossie kucnorsr; JJHK», «buocunres 6enka», « CtpoeHue (nudopmanyoHHas, — TPAHCIOPTHas, prOOCOMANbHAsN);
Monekyist ATO». anenosuntpudochar (ATD), maxposprudeckas CBA3b.
Ob6opyoosanue: CBETOBO MHKPOCKOIL, MHKPOTIPEAPATHI XapaKkTepusupoBaTh  HYKJICHHOBBIE — KHCIOTBI Kak
XMMHUUYECKUE COCIMHEHUS W HOCUTENU HAaCIEeICTBEHHOH
nnpopmanun. OT™MeuaTh 0OCOOEHHOCTH CTPOCHUS] MOJIEKYIT
HykiaenHoBeix  kucnor  (JJHK, PHK) wu  ATO.
CxeMaTH4YecKH H300pa)xkaTh CTPOEHHE HYKICOTHIOB,
MOJICKYJT HYKJIEMHOBBIX Kucior, ATD
36 Hcropus u MeTozsl [uronorus — Hayka o kierke. Kmerounas teopus — mpumep | PackpbiBaTh cozep:kaHHe TEPMUHOB HITOHSTHUIL: KIIETKa,
H3YUCHUS KICTKH. B3auMozeicTBUS el u (aKkTOBB HAy4HOM IO3HAHWUHM. METONbl | IMTONOTHS;  PAcKphIBaTh  COACPYKAHUE  TOJIOKECHUM
KeTounas Teopus H3YUYEHUS KIIETKU. KieroqHoi Teopuu. Ilepeuncnars M XapakTepu3zoBaTh
Hemoncmpayuu: OCHOBHBIE METOIBl M3Y4€HMs KIETKH: (IPUTOTOBJIECHHUE
Tlopmpemuwi: A. Jlesenryk, P. I'yk, T. IlIanH, Cpe3o0B, OKpalllBaHHUE, MHUKPOCKOITUPOBAHHE,
M. lneiinen, K. Bap, P. Bupxos. LEHTpU(YTUPOBaHKE, KYIbTHBUPOBAHHEKIETOK U TKaHEl)
Obopyodosanue: CBETOBOM  MHKPOCKOI,  MHKPOIIpErapaThbl
PacTUTENBHBIX, KUBOTHBIX MOAKTEPHANbHBIX KJIETOK; PUCYHKH C
MUKpodoTorpadusIMu KJIETOK, TIOMy4EHHBIE C IOMOIIBIO CBETOBOTO
1 3JIEKTPOHHOTO MHKPOCKOTA
3.7 KIleTka KaK LeTOCTHAS KABAs Knerka kak nenoctHast xxuBasi cucrema.OO0mue NpU3HAKK KIETOK: | PackpeIBaTh conep)kaHHe TEPMHHOB M TOHATHH: KIIETKH

CUcTeMa

3aMKHyTasg HapykHas MeMmOpana, wMomekymsl JIHK — kak
TeHEeTHYECKUI ammapaT, CHcTeMa CHHTe3a Oenmka. THIBI KIETOK:
JYKapHUOTHUYECKass M TpokapuoTHdeckas. OCOOCHHOCTH CTPOCHUS
TIPOKAPUOTUY ECKOMN KIIETKU. Knerounas CTEHKa
6akrepmii. CTpoeHnesyKaproTHIeCcKOi KiIeTKH. OCHOBHBIC OTIMYHS
pacTUTENFHOM, XMBOTHOM W TpuOHON KieTkH. IloBepxHOCTHBIE
CTPYKTYpHl — KIJIETOYHAs CTEHKA, TJIMKOKAIWUKC, WX (QYHKIHH.
[TmazmaTnueckassMemMOpaHa, ee CBOWCTBA M (DYHKIIHH.

(3yKapmoTHYecKasi, TPOKAPHOTHIECKAsI), IUIa3MaTHIeCKast
MeMOpaHa (IUTa3mMajeMMma), TIUKOKAJIHKC, TPAaHCHIOPT
BeIecTB (TTACCUBHBIN, aKTHBHEIH), SHAOIHUTO3 ((arounuTos,
MMHOLIMTO3), AK30LMTO3, KIETOYHAS CTEHKA, HYyKICOUI.
CpaBHUBaTh MeXay COOOW  JyKapHOTHUECKHE U
MPOKAPHOTHYECKNE KJIETKH; OTMEYaTh CXOACTBO W
pa3nuuus B CTPOGHWM KJIIETOK OakTepwi, >XHUBOTHBIX,
pacTeHui 1 rpudoB




Jemoncmpayuu:

Tlopmpemui: A. Jleenryk, P. T'yk, T. IlIBann, M. lneitnen, K. bap,
P. Bupxos.

Tabnuyor u cxemvl: «CTpOCHUE DYKAPHUOTHUCCKOW KIICTKN,
«CtpoeHue >KUBOTHOM KIeTKW», «CTpoeHHe pacTUTEIbHOU
KIIEeTKW», « CTpOEHHE IPOKAPUOTUYECKON KIETKI.
Obopyoosanue: CBETOBOI MHKpPOCKON,  MHUKpPOIpenapaThl
PACTHUTEIBHBIX, JKUBOTHBIX U OAKTEPUAIILHBIX KJICTOK

3.8

CtpoeHue 3yKkapuOTHIECKOM

KIJICTKHU

[uromnasma u ee opraHounsl. OpHOMeMOpaHHBIE OpraHOMIbI
kaetku: OIIC, ammapat [onbmxu, nu3zocoMbl. IlonmyaBToOHOMHEBIE
OpraHoM/bl KJIETKH: MUTOXOH/IPHUH, IutacTuibl. lIpoucxoxneHne
MUTOXOHIpUH W miactui. Bungsl miactun. HememOpanHbie
OpPTaHOUBl KJIETKH: PUOOCOMBI, KJIETOUHBIA IIEHTP, IEHTPHUOIH,
PECHUYKH, )KIYTUKU. DYHKIIMKM OpPraHOMAOB KIIETKU. BKirouenus.
SAnpo — peryiasaTopHbI IeHTp KiIeTKH. CTpoeHue siupa: saepHas
00oyoyka, Kapuoruia3Ma, XpOMAaThH, SIPBIIKO. XPOMOCOMBI.
TpaHcHopT BELLIECTBB KIIETKE.

Hemoncmpayuu:

Iopmpemui: A. Jlesenryk, P. I'yk,T. IlIBann, M. llnetiaen, K. bap,
P. Bupxos.

Tabnuyvt u cxemwvr: «CTpOEHHE DYKAPUOTHYECKOW KIIETKUY,
«CTtpoeHue KHBOTHOM KIeTKW», «CTpoeHHEe pacTHUTEIbHOI
KIeTKn», «CTpoeHHe NpOKapHOTHUECKOH KieTkn», «CTpoeHue
sapa  kietkw».  Obopydosanue:  CBETOBOW  MHUKPOCKOIL,
MUKpOIIpenapaThbl paCTUTENbHBIX U )KUBOTHBIX KJIETOK.
Jlabopamopnvie u npakmuueckuepabomui:

JlabopatopHast pabora Ne 2. «l3ydeHwe CTpoeHHs KIIETOK
pacTeHuil, JKUBOTHBIX MOAKTEpUH 1MOJ MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenapaTax M HX ONHCAHHE)

PackpeiBaTh  colepkaHW€ TEPMUHOB M TOHSTHH:
LUTOIUIa3Ma, OpraHOWIBI, OJHJIOIUIA3MaTHYecKass CeTh
(BIIC), ammapat [ombmKW, JU30COMBI,  BaKyoOlb,
MUTOXOHJIPHH, IUIACTHUABI (XJIOPOMJIACTHI, XPOMOILIACTHI,
JIEWKOILIACTBI), PHOOCOMBI, MUKPOTPYOOUKH, KIETOYHBIN
HEeHTp (LEHTPOCOMA), PECHUYKH, KTYTHKH, BKIIOUCHHS,
SApo, siiepHas 00OJOYKa, KapHoIUla3Ma, XPOMATHH,
AJIPBILLKO, XPOMOCOMBI. OnwuceiBaTh CTpPOEHUE
JYKapUOTHYECKOH KJIETKH 10 UW300pakeHHsM W Ha
MUKpOIIpenaparax; KJIacCU(HUIUPOBAaTh OPraHOWAbl B
3aBUCHMOCTH ~ OT  OCOOGHHOCTEHl  MX  CTPOEHHA
(omHoMeMOpaHHbIe, JByMEeMOpaHHbIE, HEeMeMOpaHHbIC);
ONMCHIBATh (DYHKIMHM KaXXIOTO OpPraHOMAA B KIETKE.
XapakTepH30BaTh KIETOYHOE SAPO KaKMECTO XpaHEHHS,
nepenadn  (yOBOGHHE XpOMOCOM) M pealu3alif
(TpaHCKpUIMIIKS) HACIIEICTBEHHON UH()OPMAIIUK KIIETKH.
[lepedncnsTs ¥ OMUCHIBATH KOMIIOHEHTHI A1pa M UX
hyHKIHH; CxeMaTHYHO n300paxkaTh CTpOeHHUE
pacTUTENbHOM W KHMBOTHOM  KieTkd.  OOBSICHITH
OHOIOrHYecKOe 3HAYCHUETPAHCIIOPTA BELIECTB B KIETKE

Wroro gacos nmo TeMe

Tema 4.

Ku3HenessTeJIbHOCTDh KJIETKH

4.1

OOMe€H BENIECTB.
IInactuyeckuii oOMeH.
dorocunTe3. XeMOCHHTE3

OOMeH BelecTB, WM METa00IM3M. ACCUMMITANHS (TUTACTHISCKII
00MEH)H TUCCUMWIISLNS (SHEPreTHIeCcKrii 0OMEH) — JIB€ CTOPOHBI
eIMHOro mporecca Merabomu3ma. Ponb 3aKOHOB COXpaHEHUS
BEILECTBAa M DHEPTUH B IOHMMaHWM Merabonmu3ma. TumbroOMena
BEIIEeCTB: aBTOTPOQHEIA U rereporpodHBId. Pomb depmeHTOB B
oOMeHe BeIECTB M IPeBpallleHUHIHepTruH B Kietke. dorocuHTes.
CaeroBas u TeMHOBas (a3sl ¢orocuHTe3a. Peakinn GoTocmHTe3a.
D¢ pexTnBHOCTH (hoTOCHHTE3a. 3HaUeHHE (POTOCHHTE3a /ISl )KU3HU
Ha 3emie. BausHue ycnoBuid cpenbl Ha ()OTOCHHTE3 M CIIOCOOBI
TIOBBIIICHUSI €r0 TPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHH.

PackpriBaTh comepikaHue TEPMHUHOB W IOHSATHH: OOMEH
BEIIECTB M TpeBpalleHue dSHeprum (MeTabomms3m),
ACCUMWJISIINS, IUIACTUYECKHHA OOMEH, ANCCHUMUIIINS,
SHEPreTUIeCKUit oOMmeH,  (OTOCHHTE3, ¢doromms,
(hocthopunrpoBaHue, IEPEHOCUHUK MMPOTOHOB, XEMOCHHTES.
OnmceBaTh (OTOCHHTE3, TPOMECCH], IPOTEKAIOMNE B
CBETOBOM W TEMHOBOHW (pa3e. BBIABIATH NpPUIMHHO-
CIIC/ICTBEHHBIE CBSI3M MEXKAY IOTJIONICHUEM COMHEYHOH
SHEpPruM XJOopopWwUIoOM U cuHTe30M Monekyn ATO.
CpaBHUBATh MCXOJIHBIC BEUIECTBA, KOHEUHBIE MPOAYKTHI H




XemocuHTe3.  XEMOCHHTE3HPYIOIIUE  OaKTCpHH. 3HaueHue
XEMOCHHTE3a JUIsl )KU3HHU Ha 3eMIIe.

Jemoncmpayuu:

Topmpemuwr: K. A. Tumupszes.

Tabnuywl u cxemwl: «Xnopomaacty, «PoTocuHTE3)

YCIIOBUSI IPOTEKAHUS PEAKIMI CBETOBOM M TEMHOBOM (ha3bl
(dorocurTe3a; CpaBHHBATE (DOTOCHHTE3 W XEMOCHHTE3.
OreHnBaTh 3HaYeHHE (POTOCHHTE3a M XEMOCHHTE3a IS
JKU3HU Ha 3emiie

4.2

DHepreTuyecKuit
obMeH

OHepreTudeckuii oOMEH B KICTKe. PacimerieHue BeIIecTB,
BBICJICHUE U aKKyMYJIHPOBAHHUE OJHEPTUM B KJIECTKE. OTaIlbl
SHEPreTUYeCKOoro obMmeHa. [nmkonu3. BpoxkeHwen ero BHIBL

Kucnoponnoe  okwucicHue, WIA  KICTOYHOE  JIBIXaHHE.
OKHUCITUTETBEHOE hochopunupoBanue. OddekTuBHOCTD
SHEPreTUYECKOro oOMeHa.

Jemoncmpayuu:

Tabnuyvt u  cxemor: «Tumel  TUTaHHS», «MeTaboIU3MY,

«MuToxoHIpusy, « JHEPreTHYECKUil 0OMEH)

PackpriBaTh ~ conmepKaHHE ~ TEPMHUHOB ¥  TOHSTHH:
SHEPreTHYECKUi OOMEH, TJIMKOJM3, MOJIOYHOKHCIIOE
OpOXXKEHHE, CHHPTOBOC  OpOXKCHHE, OHOJIOrHMYECKOe
OKWCIIEHHE,  KJIETOYHOE  JIbIXaHWe, JUCCUMUJISALNS,
dbepment.  XapakTepu3oBaTh ~ OOMEH  BEIECTB U
npeBpalieHne YHeprun (MeTaboIn3M)KaK OJJHO MX CBOWCTB
xuBOro. [lepedncnsiTb OCOOEHHOCTH IUIACTUYECKOTO H
SHEPreTUUecKoro oOMeHa B KIIETKE; YCTaHaBJIHMBaTh
B3aMMOCBs3b MEXAY HUMMU. Paznnuate THUIIBI O6M6Ha
BEILIECTB B KJIETKE: aBTOTPO(HBIA W rerepoTpodHBIN.
OnuceiBaTh JTarbl 3HEPreTUYECKOro obOMeHa
(IOrOTOBUTENBHBIH, OECKHCIOPOIHBIH, KUCIOPOIHBIHN)H
CpaBHHMBATh MX MEXIY C000i. XapaKkTepu3oBaTh peaKkiuu
ITIMKOJIN3a, OPOKEHHUS], KJIETOYHOIO JBIXAHHMS; BBIIBIIATH
MPUYUHHO-CIIEICTBEHHbIE CBSI3M MEXIY IJIMKOIH30M,
KJICTOYHBIM [JBIXaHHEM M CHHTe30M MoJekyn ATO.
CpaBuuBaTh 3G (PEKTUBHOCT,  OECKHCIOPOIHOIO U
KUCIJIOPOJHOT03TAIIOB

4.3

Buocunres Oenka

Peakiun matpuyHOro cuHre3a. ['eHermdeckas uH(pOpMamUis H
JHK. Peanuzanust reHeTHdyeckod uWHGOpMANMK B KIETKE.
I'enetnyeckuii Koj uero cBoicrBa. TpaHCKpUIILUS — MaTPUYHBII
cunare3 PHK. Tpancnamus — 6uocunaTtes Oenka.OTansl TPAHCISAIHH.
KonmupoBanue amuHOKUCIOT. Ponb pubocoMB OHocuHTE3e OerKa.
Hemoncmpayuu:

Topmpemwi: H.K. KonbLos.

Tabnuyvr  u  cxemvi: «Ctpoenme JIHK», «Ctpoenne u
(hyHKIMOHMpOBaHHUE TeHay, «CuHTe3 Oenkay, «Permmukarmst [THKY,
«['eHeTHUECKHN KO .

Obopyoosanue: wmonenu- ammmkanun «Yasoeane JHK u
TpaHCKpHUIIHs», «bruocuHTe3 Oenkay

PackpeiBaTh cozpep)kaHMe TEPMHMHOB M IOHSTHI: TIEH,
TEHETUYECKUH KO, MAaTPUYHBIA CHHTE3, TPaHCKPUIILNS,
TpaHCIIALMS, KOIOH, aHTUKOJOH, pudocoMa, [ieHTpanbHas
Jorma, MoJIeKynsipHasi Ouonorus. OnpenensiTs CBOHCTBa
TEHETUYECKOro Koja (TPHUIUIETHOCTh, OJHO3HAYHOCTb,
BBIPOKJICHHOCTb, YHUBEPCAILHOCTh, HEIIEPEKPHIBAEMOCTH,
HEempepeIBHOCTH).  OmuMCBHIBaTH  3Tambl  peanu3aluu
HaClleICTBeHHOW wHpopManuu B Kierke. CpaBHUBATH
peakmmu mMatpuuHoro cunTesaMonekyn PHK u Genka B
KJIETKE

4.4

Hexmerounsie
(hOpMBI KH3HA —
BHPYCHI

Hexnerounsie Qopmbl XM3HH — BHPYCHL. VICTOPHS OTKPBITHSA
pupycoB ([. W. UBanoBckuii). OcoOEHHOCTH CTPOCHUS U
JKU3HEHHOTO IMKIIa BHPYcoB. bakteprodarn. Bomesnn pacrenwmit,
JKUBOTHBIX ¥  YEJIOBEKa, BBI3BIBAEMBIE BHpycaMH. Bupyc
nmmyHOnedumnuTa denoBeka (BUY) — BozOymurens CIIWa.
OOpatHas TpaHCKpHIILHS, peBepTasa U uurerpasa. [Ipodunakruka
pacIpocTpaHeHusI BUPYCHBIX 3a001€BaHHH.

PackpeiBaTh coziep’KaHWE TEPMHHOB U TIOHATHH: BUPYC,
BUPYCOJIOTHS, Karcup, Gaxrepuodar, BUpYC
nMMmyHoneduiuradenoseka (B1Y), oHKOreHHbIE BHPYCHI.
XapakTepu3oBaTh BHUPYCHl KaK HEKJIETOYHYIO (HOopMy
JKU3HH; OCOOEHHOCTH CTPOEHUSI U JKHU3HEAEATEIIbHOCTH
BupycoB. OmmchBaTh KU3HEHHBIH IUKJI  BHPYCOB
MMMYHOJS(HITNTA YeI0BEKa; pa3anyaTbHa pucynkax BTM




Jemoncmpayuu:

Tlopmpemur: 1. . VIBaHOBCKHIA.

Tabnuyvt u cxemvl: «Bupyce», «bakrepuodarm»; «Crpoenue n
»u3HeHHbIH 1k Bupyca CITM/1a,6akreprodaray.
Ob6opydosanue: monens crpykrypsl JIHK; marnutnHas monens-
anmkaiys «CTpoeHue KIISTKH)

((Bupyc TabauHoit Mo3amku), Oakrepuodar, BUY.
OOocHOBBIBaTh U  COONIOAATH MeEpBl NPO(UIAKTHKH
pacrpocTpaHeHus BUPYCHBIX 3a0oeBaHul
(pectiupaTopHble, KETYIOYHO- KHUILIEYHbIE, KIIEIEBOM
sHuedanut, BUY-undexims)

Hroro yacos no reme

6

Tema 5. PasmMHOKeHMe W WHANBUAYAJIBLHOE Pa3BUTHE OPraHU3MOB

5.1

JKHU3HEHHBINA ITUKT
kietku. Jlenenue
KJIETKA. MUTO3

1

KiteTouHslii UK, WM JKA3HCHHBIA LUK KIeTKU. MHTepdaza u
muTo3. Ilpomeccel, mporekaromue B uHTepdase. Perummkanus —
peakuus marpuuHoro cuHTe3a JIHK. Ctpoenue xpomocom.
XpOMOCOMHBINA HAOOp — KapUOTHIL. JIUIUIOWIHBIA U TarIOUTHBIN
XPOMOCOMHBIE HaOOpbl. XpoMmaTHsl. L[UTOMOrHYECKHE OCHOBBI
Pa3MHOXEHUA U I/IH}II/IBI/I}lyaJ'ILHOFO Pa3BUTUA OpraHnu3MoB.
Henenne xierku — wmuro3d. Cragum wmutosa. [Iporieccsl,
MNPpOUCXOAAIIUE Ha Pa3HbBIX CTaguAX MHTO3a. buonornueckuit
cMbica muTo3a.IIporpammupyemast ruOesnb KIETKH — aronTos.
Hemoncmpayuu:

Tabnuyor u cxemor: «Kinerounsnid nukiay, «Permmkanus JTHK»,
«CTtpoeHue XpoMOCOMBI», «MHTO3»; MarHUTHasT MOJENb-
ammiukamnus «J{enenue kierkn»;monens JJHK.

Ob6opydosanue:  CBETOBOH  MHKPOCKON M MHKpOIpenapar
«KaprokuHe3 B KJIETKaxXKOpEeIIKa JIyKay.

Jlabopamopnsle u npakmuueckuepadomol:

JlabopatopHast pabora Ne 3. «HaGmionenne muTo3a B KIETKax
KOHYHKa KOpeIlTka JIyKa Ha TOTOBBIXMHUKpOIpenapaTax»

PackpeiBaTh  coziepKaHHE TEPMUHOB W  IIOHSTHH:
KJIETOYHBIN LUKJ, HHTEp(da3a,peayIuiuKanis, XpoMocoMa,
KapHOTHII, TaIUIOMJIHBIH, JWUIUIOWJHBIH  XPOMOCOMHBIH
HaOoOp, XpoMmaTWabl,; MHUTO3 €ro cramuu: mpodasa,
MeTadasa, anadasa, tenodasza. ONKMCHIBATE KUIHCHHBIN
LMK KJIETKH;IEPEUYUCIATE U XapaKTEPU30BATh IEPHUOILI
KJIETOYHOTO IIMKJIA, CPaBHUBATH HX MEXIy COOOM.
OnwuceiBaTh CTpOEHHE XpOMOCOM, KapHUOTHUIIOB
OpraHM3MOB, CPaBHHMBAThXPOMOCOMHBIE Ha0OpPBI KIIETOK.
CpaBHuBaTh CTaJuu  MHTO3a. Paznuyate  Ha
MHKpOIIpernapatax M  pHUCYHKax CTaJud  MMHTO3a.
PackpbiBaTh OHOIOrMYECKHUI CMBICIIMHTO32

5.2

Dopmbl
Pa3MHOXEHUS
OpPTraHU3MOB

@DopMBI pa3MHOXKEHHS OpPraHU3MOB:Oecroioe W IMojoBoe. Bumipl
Oecronoro pa3MHOXKCHUS: AENEHIE HaJJBOE U MTOYKOBAaHUE OJHO- U
MHOTOKJIETOYHBIX, CIopooOpa3oBaHIe, BEreTaTUBHOE
pa3MHOXeHHE. VICKycCTBEHHOE KIIOHMPOBAaHHE OPTaHU3MOB, €ro
3HAYEHHE JUTS CEJICKIINH.

[TonoBoe pa3MHOXKEHHE, ErOOTIMUYHUAOT OECIIONIOTO.
JHemoncmpayuu:

Tabauyvr u  cxemvl: «DPOpMBI Pa3MHOKEHHS OPTaHW3MOBY,
«JIBOMHOE OIIIOAOTBOPEHUE Y LIBETKOBBIX pacTeHUi», «Jlenenue
KIETKH OakTepum», «BereraTnBHOE pa3MHOXKEHHE pacTEHHID,
«CTpOCHHUETIONOBBIX KJIETOK»

PackppiBaTh  comep)kaHUE  TEPMUHOB U IIOHATHIL:
pa3sMHOXKEHHE, KJIOH, TIOJIOBBIE KIETKH (TaMeThl),
AWIEKIETKA, CHEPMAaTO30M[, 3WroTa, JEJIEHHE HaJBOE,
MIOYKOBAHKE, CIOPYJIALUSA, (parMeHTanus, BereTaTHBHOE
pa3sMHOXEHHE, CEMEHHOE pa3MHOXCHHE, OIbUICHHE,
JIBOIHOE OTIJIOZIOTBOPEHHE, IIOJIOBBIC)KENIE3bl, CEMEHHUKH,
SIMYHAKH, OIUIOJIOTBOPEHUE (HApyXXHOE, BHYTPCHHEE).
XapakTepr3oBaTh 0OCOOCHHOCTH W 3HAYCHHE OECIONOro H
MOJIOBOTO CITOCOOOB  Pa3MHOXKEHHSA. BBIIEnaTe  BHIBI
6ecronoro pa3MHOKEHHS; BBIIBIISATH B3aMMOCBSI3UMEXIY
dopmMamMu W cmocobaMH  pasMHOXKEHHS, H  HUX
OwonorndyeckuM  3HaueHWeM. Bmanmers  mpuémamu
BEreTaTHBHOTO Pa3sMHOKEHUSI KYJIbTYPHBIX PAaCTEHHH (Ha
npuMepe KOMHATHBIX). XapaKTepu3oBaTh  MOJIOBBHIE
KJICTKH:  SHIEKIEeTKH,  CIepMaTo30HIbl;  BBIIBIATH




0COOCHHOCTH MX CTPOCHUS

5.3 Metios 1 Meiiosz. Craguu meiioza. [Ipoueccel, mpoucxoasamume Ha craausix | PackpbBaTh colep)KaHUE TEPMUHOB U IIOHATUI: MeEHo03,
Meiioza.[loBeeHre XxpoMocoM B Meiio3e. KOHBIOTAllUSl  XPOMOCOM, HepeKpécT (KpPOCCHHTOBED)
Kpoccunrosep. buonoruueckuii cMpicin 3HaUeHHE MeHO03a. XPOMOCOM, TaMeThl. XapaKTepH30BaTh MEHO3 KaK CIoco0
Jemoncmpayuu: KJIETOYHOTO JICJICHUS; OIMUCHIBATH MEHO03 II0 CTaJusIM;
Tabnuywt u cxemvl: «JleneHUEKIETKNY, «Meio3». CPaBHMBATh CTaJUM Meio03a 1 MuTO3a. Paznmuare Ha
Obopyoosanue: monens JIHK; maruuTHas Monenb-anmimkanus | PHCYHKax CTaaun Meii03a; pacKpbIBaTh OGHOTOrHYECKOe
«Jlenenue KIEeTKm» SHAUCHNE MENO3a
5.4 | Obpa3oBanue u 1 lamerorene3 — mpomecc 00pa3oBaHWsS TOJNOBBIX  KIETOK | PackpbiBaTh  cojep)kaHWe TEPMHHOB M IOHSTHIL:
pa3BUTHE MOJIOBBIX Y)KUBOTHBIX. [lonoBbIe  Kene3bl: CEMEHHMKM W  SMYHHKH. | TaMeTOreHe3, CIIepMaTOreHe3, OOreHe3, CIEepPMaTO30MI,
KJIETOK. OO0pa3oBaHue 1 pa3BUTHE TOJIOBBIXKIETOK — TaMeT (CriepMaTo3on]], | akpocoma, SUTEKIIETKA, TIOJISIPHBIE TeIbIIA.
OmonoTBOpeHne SHIIEKIIeTKa) — criepMaroreHe3 u oorene3. OCOOEHHOCTH CTpOeHUs | XapakTepu3oBaTh ~ OCOOCHHOCTH ~ TraMeroreHesa y
SHIEKIIETOK U criepMaTo3ouoB. OmnonorBopeHue. [lapreHoreHes. | )KHMBOTHBIX M €r0 CTaJIWK;IOJIOBbIE KJIETKH JKUBOTHBIX M
Hemoncmpayuu: ONMHUCBHIBaTh Tporecc  ux  pa3Butua.  CpaBHUBAThH
Tabnuyer u  cxemvr:  «lIpsmoen  HempsiMoe — pa3BuTHE», | criepMaToreHe3 W ooreHe3. OMUCHIBATH OILUIOIOTBOPEHUE,
«["ameToreHe3 y MIEKOIHUTAIOIINX U YEIOBEKA). OHOIOrnYecKoe 3HaUeHUE OIIIOA0TBOPEHHUS
Obopydosanue: Monenb MeTadazHOH XPOMOCOMBI, MHKPOCKOII,
MUKpOIIpernaparsl «CriepMaTo30U1bI MJIEKOITUTAIOLIETOY,
«SIineKIeTKka MIEKOIMUTAIOIIETOY.
Jlabopamopnule u npakmuueckuepadomol:
JlabopatopHast pabora Ne 4. «/3yueHnecTpOeHHs TTOJIOBBIX KIIETOK
Ha TOTOBBIX MHUKpOMpernapaTaxy
5.5 | NanuBunyansHOE 1 WnpuBuayaneHoe  pa3Butue  (oHTOreHe3). OmOpmoHanmpHOe | PackpeiBaTe  coiepikaHue TEPMHUHOB M HOHSATHIM:
pa3BUTHE OPTaHU3MOB pazButue (>MOpHoreHes). OTambl SMOPHUOHAIBHOIO Pa3BUTHA y | OHTOTCHE3, SMOpHOreHe3,  3WroTa, npobiieHue,
M03BOHOYHBIX YKUBOTHBIX: JPOOJICHUE, TaCTPY/ISILIUs, OpraHoreHe3. | OmactomMepsl, Mopyha, Onactyia, Onmacroresib, racrpyia,
[ocTaomOproHanbHOe pa3BuThe. THIBI  MOCTAMOPHUOHAILHOTO | HEWpyla, OpraHOreHe3; 3apOIbIILIEBbIE JINCTKU: IKTOJIEPMA,
pasBuTus: mpsiMoe, He mpsiMoe (TIMYMHOUYHOe). BiimsiHue cpeibl HAa | Me3oJepMa, DHTOAEpMA; MOCTIMOPHOHAIBHOE pa3BUTHE:
pasBuTMe  OpraHm3MoB;  (DAaKTOpbhl,  CIOCOOHBIE BBI3BIBATH | MpPAMOE M  HEMNpsMoe (JIMYMHOYHOE); MeTaMopdos,
BpOXJEHHBIE ypoacTBa. Poct u pa3Butme pacrenuit. OHTOreHe3 | Meracropa, MHKpPOCIOpa, MBUIBLEBOE 3€PHO, CIEPMUH,
LBETKOBOT'O PACTEHUS: CTPOSHUE CEMEHU,CTaTH Pa3BUTHSL. 3apOBIMIEBEI  MEMIOK, [BOWHOE  OILIOJOTBOPCHHE.
Jemoncmpayuu: OnpenensTe 3Tanbl SMOPHOHAIEHOTOPA3BUTHS XOPIOBBIX
Tabruyvt u cxemvl: «OCHOBHBIE CTaJMMOHTOTeHe3a», «lIpsmMoe U | HA CXeMax W TIpernapaTax W OMNKCHIBAThH IPOIECCHI,
HETPSAMOE  pa3BHUTHE», «J[BOWHOE OIUTIOAOTBOPEHME YIIBETKOBBIX | IPOUCXOIAIIME HA KaxaoM 3Tane. CpaBHUBATH NEPHOIbI
pacTeHmiD» OHTOTEHE3a; MpsMOe ¥  HempsiMoe  (JIMYMHOYHOE)
MOCTAMOPHOHATIFHOE Pa3BUTHE, 3apONBIININ YeOoBEeKa W
IpYrux XopAoBbIX. OOBACHATh OHOIOTMYECKOE 3HAUCHHE
pa3BuUTHA C MeTaMop(O30M; OTPHIATENHFHOS BIMSHUC
AJIKOTOJISI, HNKOTHHA U APYTUX TEPATOreHHBIX ()aKTOPOB Ha
pasBUTHE 3apopblmia denoBeka. OmmchBaTh MpoIEce
JIBOMHOT'O OTIIOIOTBOPEHUS! Y IBETKOBBIXPACTEHUH
HToro vacos o Teme 5

Tema 6. HaciencTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB




6.1

I'enetuxa — Hayka o

Hpez[MeT Hn 3aga4l I'CHCTHUKH. Poms OHUTOJIOTUN U 3M6pI/IOJ'IOFI/II/IB

PaCKpLIBaTI) COACpKaHUC TCEPMHHOB U TIOHSTHIA: I'CH,

HaCJIeJCTBEHHOCTHH CT@HOBJICHHHY T'€HETHKH. BKJ1ag pocCHCKIX M 3apyOeKHBIX YUEHBIX | T€HOM, I'€HOTHII, ()eHOTHIL,XPOMOCOMBI, aJUICIIbHBIC T'CHBI
WU3MEHYHBOCTH B Pa3BUTHE T'CHETHKU. MeTOAbl TeHETHKH (TMOPHIONIOTMYECKHd, | (ajuleii), TOMO3WIoTa, TeTepPO3WIoTa, JOMHHAHTHBIHA
LIUTOTEHETHYECKUH, MOJIEKYISIpHO- TeHeTuueckuil). OCHOBHBIE | NpPH3HAK (T€H), PELECCHBHBI NpW3HAK (TeH), YHcTas
TEHETUYECKHE TIOHATHS. | eHeTHdeckas CHMBOJIMKA, UCIIONb3yeMasi | JIMHUS, THOpuA. [lepeuucnsars u XxapakTepu3oBaTh METO/BI
B CXeMax CKpelvBaHuil./Jemoncmpayuu: TEHETUKU:  THOPUIIONOTMYECKHH, NUTOr€HEeTHYECKHH,
Iopmpemwvi: T'. Mengens, T. Mopran, H. U. Bapunos, C. C. | MonekyasipHO- TeHETUYECKUH; JIOMUHAHTHBIE u
YerBepukos, H. B. Tumodees-PecoBckuii. pelecCHBHbIE  NPU3HAKW  PAcCTEHUWH M JKUBOTHBIX.
Obopydoeanue: ~ Mojenb-  anmiukanusa — «MosoruOpuanoe | [107b30BaTbC  TEHETHYECKOW — TEPMHUHONOTHEM u
CKpeluBanue», repbapuii «'opox moceBHON» CHUMBOJIMKOM Ui 3alMCH  TEHOTHIIMYECKHX  CXEeM

CKpEIIUBaHUS
6.2 | 3akoHOMEpHOCTH 3aKOHOMEPHOCTH HaCIIe/[IOBaHUs IPU3HAKOB, ycTaHoBIeHHbIe ['. | PackpblBaTh  cojep)kaHWe  TEPMHHOB M IOHSTHIL:
HaclleI0BaHUs Menzenem. MoHOrHOpHUIIHOE CKpeIMBaHue. 3aKOH €MHO00pa3usi | MOHOTHOpUAHOE CKpelluBaHue, (PEHOTUITHYECKUE TPYIIITbL,
IMPpHU3HAKOB. FI/I6pI/IJIOB MEPBOro MOKOJICHUA. HpaBHHO}IOMI/IHI/IpOBaHI/Iﬂ. 3akoH FPI6pPI}10J'[Ol"PI‘{€CKPIﬁ MCTOM, YUCTBIC JIMHUU,
MounorudpuaHoe paciieryieHns: npu3HakoB. ['mnore3a yucToThl ramer. [lonHoe W | JOMUHHMpOBaHME TeHOB(TIOJIHOE, HEIIOIHOE), paclleIUIeHUE
CKpCUIMBaHUE HCTIOJTHOC JTOMHWHHPOBAHUE. B mnotroMctBe. ONHUCHIBAaTHL MCETOAUKY MNPOBEACHUS I
Hemoncmpayuu: MenzeneM ONBITOB 0 MU3YYEHUIO HAClIEJOBaHUsS OJHOU
Lllopmpemui: I'. Mennenb. napsl IPU3HAKOB y TIOpoxa MNOCEBHOro. PackpbiBaTh
Tabnuysl u  cxemvi: «MOHOrHOPHIHOE CKpEIMBAHME H ero | COACPXKAHHE 3aKOHOB €IMHOOOpa3ms TMOPHIOB MEPBOro
LUTOrCHETHYCCKAs OCHOBA», «3aKOH paCleIUIeHnss u ero | MOKOJCHHS W 3aKOHA pacuiernienus. OObsICHATH THIOTE3Y
[IUTOTeHETHYECKasi OCHOBaY», «3aKOH YHCTOTHI FaMeT». YHCTOTHI FaMeT. 3aIUChIBATh CXEMBI MOHOrHOPHIHOrO
Obopyoosanue: CKpELIMBaHUs, OOBSICHATh €r0 IIUTOJIOTHYECKUE OCHOBBI U
MOJIENTU-ANTUINKALIH «MounorubpusaHoe CKpemuBaHuey, | PCIIaTh TICHCTHYCCKMC 3aladu Ha MOHOrHOpHIHOE

«HenonHoe nomuHupoBaHuey, repbapuil «I'opox moceBHOIN CKpCHIIMBAHNC
6.3 JAurndpuaHoe JurubpunHoe ckpelluBaHue. 3aKOHHE3aBUCHMOTO HacileloBaHUS | PackpblBaTh  cozmepKaHHE TEPMHMHOB M TTOHSATHI:
CKpEILUBaHUE. MIPU3HAKOB. [Murorenerndeckue OCHOBBI ~ AWUTHOPHIHOTO | OUTHOPHUAHOE CKpeIlUBaHHUE, aHAM3HUPYIOIEe
3aKOH HE3aBUCHMOT'O CKpeIllMBaHus. AHanM3upymollee ckpeluBaHue. lcrmonmb3oBaHue | ckpenmBanue. OmnucbiBath omblTel I. Mengens 1o
HacJeJOBaHUs PU3HAKOB aHAJM3HUPYIOLIETO CKPELIMBAaHUSA [UIA OINpEAEICHUs TIEHOTHIA | M3YYEHHIO HAcIeJOBaHMs ABYX IappPU3HAKOB Y ropoxa
0co0m. MIOCEBHOTO. PackpsiBaTh COZIEpXKaHUE 3aKOHA
Hemoncmpayuu: HE3aBHCHMOI'O HACJIEAOBAHUS TPHU3HAKOB. IIpuMeHATH
Hopmpemui: I'. Mennens. MaTEMaTUYECKUII ~ pacdeT C  IOMOLIBI0  METona
Tabauywl u cxembl: «/luruOpumHOe  CKpeIIMBaHMe», | IEPEMHOKEHHA BEPOATHOCTEM M 3allMCh C IIOMOIIBIO
«luTonornyeckne OCHOBBI AUTHOPHIHOTO CKPELTUBAHMUS. (DEHOTHITIYECKUX PaJUKaIOB PACHICIVICHHS NPHU3HAKOB Y
O60py003aHue; MOJICIIb- ANIINKaIsa ((I[I/H‘I/I6pI/I,HHOC IIOTOMKOBIIO CI)eHOTI/IHy 1 TCHOTHITY. 3anuchIBaTh CXEMBbI
CKpEIMBAHUE) JIUTHOPUITHOTO CKpEITUBaHHUA, OOBSICHATH ero
IIUTOJIOTMYECKNE OCHOBBI M PEIIaTh TeHETHYECKUE 3a/1a4n

Ha AUTHOPHUIHOE CKPEUIMBAHUE

6.4 Cuennennoe CuenneHHOe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo | PackpeiBaTh  comepkaHWe TEepPMHUHOB W  IIOHSTHH:
HacJeJ0BaHue CIICTUICHHOMY HacCJI€ZIOBaHUIO TeHOB. HapymieHne crierieHns TeHOB | CLETIEHHOE Haclel0BaHHe NMPU3HAKOB, PEKOMOWHAIMS
TIPU3HAKOB B pe3ynbTaré  KpPOCCHHTOBEpa.  XpPOMOCOMHasi  TEOpWsl | T€HOB, T'€HETHYECKHE KapThl XpPOMOCOM, MOpPTaHH/A.

HaCJeICTBEHHOCTU. [ eHeTuuecKue KapThl.
Hemoncmpayuu:

Ha3piBaTh OCHOBHEIE€ ITOJI0XKSHHS XpOMOCOMHOﬁ Teopun
HaCJICACTBCHHOCTHU T. MopraHa; PacKpbIBaTh COACPIKAHUC




Tlopmpemui: T. Mopras.

Tabnuyvt u cxemvr: «Melo3», «['eHeTHUECKHe KapThl pacTeHHMH,
JKMBOTHBIX M YeJIOBeKa», «B3anMoaelicTBre ayieIbHbIX TEHOBY.
Obopyoosanue: Mukponpenapatr «JIpozoduaay (Hopma, MyTanuu
(hOPMBIKPBUTBEB M OKPACKH TeJla), MUKPOCKOI, MOJIEITb-aNITUKALINS
«IIepekpéct xpoMocom».

Jlabopamopuvie u npakmuueckuepadomoi:

JlabopatopHast ~ pabora Ne 5.  «M3yueHue pe3ynbTaTOB
MOHOTHOPHTHOTO U TUTHOPUAHOIO CKPEIMBAHKS Y IPO30(HIBI Ha
TOTOBBIX MUKpOIIpEnaparax»

pabotel T. Moprana mo CICIDICHHOMY HAacJCIOBaHUIO
TE€HOB ¥ NPUYUHBI HAPYIIEHUS CUEIUICHUS MEXy T€HAMU.
3anuceiBaTh CXEMbl CKpEIIMBAHMUS TPU CHEIUIEHHOM
HACIIC/IOBAaHUH, OOBSCHITH TPHYUHBI PEKOMOWHAIMU
T€HOB, ONPEENATH YNCIIO TPYII CLETIEHHSI TE€HOB; PellaTh
TeHeTHUYECKNEe3a1aull Ha CLEIJICHHOE HACIEeI0BaHUE

6.5 | I'eneruxa momna. I'enetuxa moma. XpomocoMHOe ompezeneHue nona. Ayrocomsl U | PackpelBaTe  comepskaHHe  TEpMHUHOB W TOHSATHIA
HacnenoBanue npu3HaKoB, MOJIOBBIE ~ XPOMOCOMBI.  ['OMoramerHple M TeTeporaMeTHble | XPOMOCOMHBII HaOOp, ayTOCOMBI, IOJIOBBIE XPOMOCOMBI,
CLCINICHHBIX C I10JIOM OpraHu3Mbl. HaCJ’Ie}IOBaHI/IC IMPU3HAKOB, CHCTIJICHHBIXC ITOJIOM. rOMOT'aMETHBIN T10J1, FeTeporaMeTanZ I10JI, CHCIIJICHHOC C

Hemoncmpayuu: 0JIOM Hacle0BaHue MIPU3HAKOB. OOBSCHATD

llopmpemui: I'. Menpgens, T. Mopran,H.W. Basunos. LATOJIOTUYECKHE OCHOBBI XPOMOCOMHOI'O MEXaHU3Ma

Tabnuysl u cxemovr: «[eHeTHka monay, «3aKOHOMEPHOCTH | ONPEAEIEHHMAINONA Y Pa3IMUHbIX opranu3MoB. CpaBHUBATH

HACJIeA0BaHUs, CLUEIJIEHHOrO ¢ MojioMy», «KapuoTumeiuenoBeka W | 3aKOHOMEPHOCTH HACIIENOBAHUSA IPU3HAKOB, CLEIUICHHBIX

>KUBOTHBIX) U HE CLEIUICHHBIX CIOJOM. Pemate reHerndeckue 3agadu
Ha HacJeJOBaHHUE CIEIJICHHBIX C ITOJIOM NPH3HAKOB

6.6 3MmeH4YnBOCTD. N3menunBocTb. BuIpl W3MEHUMBOCTM: HEHACHEACTBEHHass U | PackpblBaTh  coOep)KaHUE  TEPMUHOB U IOHATHUM:
Henacnencrsennas HaCIICICTBEHHAS. Pons cpeapl B HEHACJIECTBEHHONH | M3MEHYHBOCTb, HaCJIe/ICTBEHHAS HU3MEHYUBOCTB,
M3MEHYUBOCTH W3MEHYHBOCTH. XapakTepucTuka MOAM(DUKALIMOHHOW | HEHACNEICTBEHHAs M3MEHYUBOCTh, MOJU(UKAIIMOHHAS

W3MEHUMBOCTH. BapuanuoHHBII psx W BapHAIlMOHHAS KPHUBasf. | M3MEHYHMBOCTE, BapHALMOHHBII pan, BapHaHTa,
Hopma peakimu mpusHaka. KomudecTBeHHBIE M KaueCTBEHHBIC | BapWAIlMOHHAs KpHUBas, TIMpPU3HAK, HOpPMa peaKluw,
MpU3HAKM U MX HOopMma peakuuu. CBOWCTBA MOIU(UKAIMOHHOW | KOJIMYECTBEHHBIE u Ka4yeCTBEHHbIE MIPU3HAKH.
HM3MEHYHUBOCTH. KnaccuduimpoBats BHIbI N3MEHYUBOCTH U BBISBIISTH HX
Hemoncmpayuu: Ononorngyeckne ocobeHHoctH. Ilepedncrnsrs cBoiicTBa
Tabnuybt u cxemvl: «BUbl M3MEHUHBOCTHY, «MonUHUKAIIMOHHAs | MOIMPUKALMOHHOH HM3MEHYMBOCTH M OOBSCHATH €€
HW3MEHYHUBOCTEY. 3HAYECHUE TSI OPTaHW3MOB. Pa3nmn4aTe KOJIHMYeCTBEHHBIE U
Jla6opamopusie u npakmuyeckuepaGomoi: Ka4yeCTBEHHBIC IMPHU3HAKH, CTPOUTh BAPUAIMOHHBIA P,
JlabopatopHast pabora Ne 6. «M3ydenune moaudukaioHHoy | BAPUALMOHHYIO KPUBYIO, BBIUMCIATH CPEAHEC 3HAUCHHUC
M3MEHYHMBOCTH, TOCTPOCHNE BapHAIIMOHHOTO Ps/ia M BapHannoHHow | [PU3HAKa

KpPUBOI»

6.7 Hacnencrsennas HacnencrBennas, W TCHOTUIIMYECKasi ~ M3MEHYHMBOCTH. | PackpeiBaTh  copepkaHHE TEPMHHOB W ITOHATHI:
W3MEHYHUBOCTH KombOuHaTiBHAsT W3MEHYMBOCTH. Mei03 M IONOBOM TpoOIecc — | HacleIACTBEHHAs HU3MEHUYUBOCTb, KOMOWHATHBHAS

OCHOBa KOMOWHATHBHOMN W3MEHUYUBOCTH. MyrtauronHast
mMeHInBocTh. Kiaccudukarius MyTaiuii: TeHHBIE, XpOMOCOMHEIE,
reHoMHbBIe. YacToTa W MpW4IrHBI MyTalmii. MyTareHHble (haKTOPHL.
3aK0oH TOMOIIOTHYECKUX PSIOB B HACIEACTBEHHON HM3MEHYHBOCTH
H. Y. BaBunosa. BHesinepHast HacneJCTBEHHOCTb U U3MEHYHBOCTb.
JHemoncmpayuu:

Topmpemuwi: T'. ne ®pus, H. 1. BaBuos.

W3MEHYHMBOCTh, MYTAIlMOHHAS W3MEHYHBOCTH, MYTaHT,
MYyTaIliH: TEHHEIE, XPOMOCOMHEBIE, TCHOMHBIE;
TOJHIDIONIUSI, aHEYIUTOMINS, MyTareHbL. XapaKTepu30BaTh
HACIIC/ICTBEHHYI0 M3MEHYHUBOCTB; (DOpPMyITUpOBaTh 3aKOH
TOMOJIOTUYECKUX PSAOB B HACIEICTBEHHON U3MEHYMBOCTU
H. U. BaBunoBa 1 0OBSICHITH €ro 3HAYEHUEIIS OMOIOTHI
n cenekiun. KraccuduimpoBate MyTalmu: TEHHEIE,




Tabnuyvl u cxemvl: «MyTallMOHHASE U3MEHYHBOCTBY.
Ob6opydosanue: MHUKpPOCKON, MHUKporpemnapar  «Jlpozodunmay
(HopMa,MyTanu HOpPMBI KPBUIBEB M OKpacka Tena); KOMHATHBIC
pacTeHHs ¢ MecTPOHOKPACKON JINCTHEB.

Jlabopamopusie u npakmuueckuepadomol:

JlabopatopHast padora Ne 7. «Ananu3 Myranmii y Ipo3o¢puisl Ha
TOTOBBIXMHKpOIpenapaTaxy

XpPOMOCOMHBIC, TCHOMHBIE W MPUBOAUTH TPHUMEPHI
myTarmi. OOBSCHATH MPUYNHBI BOSHHUKHOBCHUS MYTAIIUii,
ponb (pakTopoB-myTareHoB. CpaBHUBATh BHIBI MYTAIUi;
BBIBJIATH TMPUYHHBI HACTCJACTBEHHOW H3MEHYHBOCTH,
WCTOYHUKH MYTareHOB B OKpYKarolei cpene (KOCBEHHO).
XapakTepH30BaTh BHESJCPHYIO HACIEACTBEHHOCTh H
HU3MEHYHBOCTD

6.8 I'enetnka yenoBeka 1 I'enetuka uenoBeka. Kapuorun uenoBeka. OcHOBHbIE MeTOnbl | PackpbIBaTh cojiepaHHe TEPMUHOB U MOHSTHI: KapUOTHUI
TEeHETUKH YeJoBeKa: reHeaoru4ecKuii, OJTM3HEIIOBBIN, | YEJIOBEKAa, IMTOICHETUYCCKUI METOJ, T'CHEaTOrHmYeCKHUi
[IUTOTEHETUY €CKUH, OMOXUMUYECKUH, MOJIEKYJISIPHO- | METO/I, POZIOCIIOBHBIE, OJIM3HEIIOBBIN METO/I,
TEHEeTUYECKUH. CoBpemeHHOe omnpezeneHue TeHOTHUIIA: | HACIEeJICTBEHHbIE Oone3Hu: (MOHOTEHHBIE, c
MOJTHOT€HOMHOE CEKBEHHPOBAaHKE, TEHOTUITUPOBAHUE, B TOM YHCJIE | HACJIEICTBEHHON MIPeIPacioNoKEeHHOCTHIO,
¢ mnomompio IIIP-ananu3a. HacnencrBenHsle 3a0oieBaHUS | XPOMOCOMHEIE), MEUKO-TEHETUYECKOE
YyejoBeKka: TeHHble Oone3HH, OOJNE3HHM C  HACIEACTBEHHOM | KOHCYJIbTHpOBaHHE. [lepedncisaTh 0COOCHHOCTH M3y4eHHs
MPEAPACIIONIOKCHHOCTHIO, XPOMOCOMHBIE 00Jie3HH. COMAaTHYECKUE | FCHETHKH YeNoBeKa; IPUBOIUTH IPUMEPBI
U reHepaTuBHble Myraiuu. CTBOJOBBbIE KJIETKH. [IpUHIMIBI | HACIIEACTBEHHBIX OOJIE3HEH YeNoBeKa, XapaKTepH30BaTh
3I0pPOBOr0 00pa3a KU3HH, TUATHOCTUKH,IPODUIAKTHKY U JICYCHUSA | METOAbl HX NPO(IIAKTHKH, OOOCHOBBIBATH 3HAYCHUEC
TEHETUYECKUX OoesHei. Menuko-reHeTH4ecKkoe | MEAUKO-T€HETUYECKOr0 KOHCYJIBbTUPOBAHUA. BBIABIATH U
KOHCYJABTHPOBaHME. 3HAUCHHE MEIWIMHCKOM TeHeTHKW B | CPaBHHUBATh MEXIY COOOI JOMHHAHTHBIC U PELECCUBHBIC
NPEAOTBPALICHUH W  JICUCHHH TEHETWYEeCKUX 3aboieBaHMi | Mpu3Haku dYenoBeka. CoOCTaBIATP M aHAIU3UPOBATH
YeNoBeKa. POIOCIIOBHBIE YEIOBEKa
Hemoncmpayuu:

Tabnuyvr u cxemwvr: «HacnenoBanue pesyc-dakropay, «[eHernka
TPYIIIKPOBM.
Jlabopamopnsle u npakmuueckuepadomol:
[paktuueckas padora Ne 2. «CocTaBieHUe 1 aHAJIN3 POIOCIOBHBIX
YeIIOBEKay»

HToro vacoB mo Teme 8

Tema 7.

Cenexknust OPraHu3iMoB, OCHOBbI OMOTEXHOJIOTHH

7.1

Cenekuus Kak HayKan
potecc

1

Cenekuuss Kak Hayka W TIIpoIecc. 3apoKICHHE CEIeKINH |
nomectukanus. Yuerane H. 1. BaBumoBa o meHTpax MHOTooOpasus
u TIPOUCXOKICHUS KYJIBTYPHBIX pacTeHHil. LlenTpel
TIPOUCXOXKAECHHS JOMAITHUXKUBOTHBIX. COpT, MOpoAa, MITaMM.
JHemoncmpayuu:

Topmpemuwi: H. . BaBunos.

Tabauyer  u  cxemwi: Kapta «lleHTppl MHOrOOOpazms w
MIPOUCXOXKAECHHUS KYNbTYPHBIX pacTeHui», «llopompl moMarrHux
KHUBOTHBIX», «CopTa KyIbTYPHBIX PACTCHHID.

Obopydosanue: MYISKHA TUIOJJOB MKOPHEIUIONOB AWKUX (opM u
KYJIBTYPHBIX COpPTOB pacTeHuii; repbapuit
«CenbCcKoX 031 CTBEHHBIEPACTCHIUSDY

PackpsiBaTh copepkaHnEe TEPMHUHOBH HOHATHI: CEEKIHS,
COpT, nopoga,  IITaMM, JIOMECTHKALIHS, WIN
OJJOMAaIlIHUBAHIE, LEHTPBI MHOroo0pasus u
MPOUCXOXKICHNAS KYJAbTYPHBIX PpAacTeHHH MU >KUBOTHBIX,
rHOpHUIM3aIys, HCKYCCTBEHHBIH oTOOp. HaswBath w
CpaBHMBAaTh OCHOBHBIE JTambl pPa3BUTHA  CEJIEKIHH.
Wznaratp yuenne H. WM. BaBumoBa o0 wneHTpax
MPOUCXOXKICHNAS  KYJIBTYPHBIX DPACTEHHH;  pa3iaudaTh
LEHTPH! Ha KapTe MUPA, CBSI3BIBATHHX MECTOIOJIOXKEHHUE C
o4araMM BO3HHMKHOBCHHS JPEBHEHIINX IMBIIIN3AIHH.
CpaBHUBAaTb cOpTa KYJABTYPHBIX PACTCHHUMU, MOPOMBI
JIOMAIIHHX JKUBOTHBIX M WX JMKUX NpeaKoB. OIeHuBaTh
pONb  ceNeKIMH B 00ECHEeYeHHWH TPOAOBOIBCTBEHHOH




0E30MaCHOCTH YeJI0BEUECTBA

7.2 Meronp! n 1 CoBpeMeHHBIE METOABI CeNeKIHU. MaccoBBIi M MHIMBHAYalIbHBIH | PackpbiBate  conepkaHWe TEPMHUHOB W TOHSATHM:
JOCTHKEHUS OTOOPHIB CENEKUMUPACTEHU M JKMBOTHBIX. OIleHKa SKCTepbepa. | MCKYCCTBEHHBIN ortoop, MacCOBBIN otbop,
CeNIeKIIUH PacTeHUIHN BbrskoponcTBeHHoe CKpeluBaHue —WUHOpUAWHT. Yuncras JHUHWS. | MHAUBHUAYAIBHBIH OTOOp, SKCTEphEp, OIM3KOPOICTBEHHOE
KHBOTHBIX CkpenMBaHHe YUCTBHIX JHHUNA. ['erepo3uc, wim ruOpuaHas cuia. | CKpelnIMBaHHe, YUCTasl JIMHHS, TeTePO3HC, HEPOACTBEHHOE

HeponcrBenHoe ckpemBanue — ayropunauer. Ortnan€HHas | CKpelMBaHHe, UCKYCCTBEHHBIN MyTareHes, MOJUILIOW/IBL.
ruOpumm3anust u  e€ ycrexu. MckycctBeHHbId MmyrareHe3 u | CpaBHMBaTh (DOPMBI HCKYCCTBEHHOI'O OTOOpa (MaccoBOro
MOJIy4eHHE MOJIMIUIONJ0B. J[OCTIKEHUSI CeJeKUMH  pacTeHuH, | | WHMBHIYaJILHOT0), BUJIBI THOpUIU3aINT
>KUBOTHBIX IMHKPOOPTaHU3MOB. (O6M3KOPOICTBEHHOM u OTJIaJICHHOM), CIIOCOOBI
Hemoncmpayuu: MONYyYeHHsT  MONUILIonnoB.  I[lpuBoauTh  mpUMEpHI
Hopmpemuwr: Y. B. Muaypun, I'. JI. Kapneuenko, M. ®@. lBaHoB. | AOCTHXXEHUHCENEKIMU PACTEHUI U KUBOTHBIX

Tabnuyor u cxemwvl: «OTnaneHHas rHOpUmM3anus», «PaboThl

akagemukaM. @. BanoBay, «Ilomumnonys.

Ob6opydosanue: MyISHKH TIOAOB MKOPHETUIONOB JUKUX (GoOpM U

KYJIBTYPHBIX COPTOB PACTEHHUH.

Jlabopamopnule u npakmuueckuepadomol:

Oxckypeusi  «OCHOBHBIE METOABI M JOCTH)KEHHS  CEeJIEKLUU

pacTeHMH M KUBOTHBIX (Ha CENEKIHMOHHYIO CTaHIIMIO,IIEMEHHYIO

(depMy, COPTOMCIBITATENIbHBIH YJaCTOK WIH TEIUIMYHOE X03SHCTBO)

7.3 buorexHonoruskak 1 buorexHonorust kak orpacib NpousBoacTBa. I'eHHas mHxkeHepus. | PackpblBaTh  comep)kaHue€  TEPMHMHOB M IIOHSATHUI:
oTpacib Otanbl  co3manust  pexomOunHantHOW JIHK u  TpaHCTeHHBIX | OMOTEXHONOTHs,  KIETOYHAs  HHXEHEpUs, TeHHas
IIPON3BOJCTBA oprann3MoB. Kierounas wumxeHepus. KileTouHble KyJIbTypbl. | HHXKEHEpHs, KIOHHUPOBAaHHWE, TPAHCTCHHBIE OPTIaHU3MBI,

MUuKpoKIoHANbHOE — pa3MHOkeHue pactennil.  Kionwpoanume | MO (reHeruueckr MOAW(DUIMPOBAHHBIE OPraHU3MBI).
BBICOKONIDOXYKTUBHBIX ~ CEIBCKOXO3AHCTBEHHBIX  OPraHM3MOB. | XapakTepu3oBaTh  OHOTEXHOJNOTHMIO  KaK  OTpacib
Okonoruueckue U dTHdeckue mpodneMsl. MO — reHeTHYEeCKH | NMPOW3BOACTBA, OCHOBHBIE JOCTH)KEHHS OMOTEXHOJIOTUH B
MOAN(HUITPOBAHHBEIE OPTaHU3MBI. 007acTH TPOMBIIUICHHOCTH, CEeJIbCKOTO XO3SHCTBA M
Hemoncmpayuu: MEIULIHBIL. Iepeuncnste u XapaKTepHU30BaTh
Tabruyvr u cxemvr: «OOBEKTBI OHOTEXHONOTHE», «KIeTOYHBIE | OCHOBHBIEMETOIBI ~ M JIOCTHXEHUS OHOMHIKEHEPHH.
KYJIBTYpBI M KTIOHUPOBaHUE», « KOHCTpyHpOBaHHEH MEPEHOC I'EHOB, OOGcyxmath SKONOTHYECKUE M OTHYECKHE  ACTIEKTBI
XPOMOCOM HEKOTOPBIX WCCIEIOBAaHUKA B 00NAacTH OMOTEXHOJIOTHU
(KJIOHMpPOBaHMS,  UCKYCCTBEHHOI'O  OIIOAOTBOPEHUS,
HaNpaBIEHHOTO  W3MEHEHHWS TE€HOMa W  CO3JaHus
TPaHCTEHHBIX OPTaHU3MOB)
»

HToro 4acos mo Teme 3

PesepBHOE Bpemst 1

OBILIEE KOJIMYECTBO 3

YACOB IO ITPOTPAMME 4




11 KJIACC

Haunmenosanue

Ne a3 IEIIOB  TeM Konugectso TTporpaMMHOe coiepKatue OCHOBHBIE BUIBI J€ATENBHOCTU

mn y4eOHOro npeamera 4acoB 00yJaronmxcst

Tema 1. JBoIOnMOHHAST GHOJIOTHSI

11 OBomonus U MeToableé 1 [Ipennoceuiku BO3HUKHOBEHMUS SBOJIFOLIMOHHON Teopud. | PackpeiBaTh conepikaHM€ TEpPMHUHOB M IOHATHUIL:

H3Yy4eHUs OBontonMoHHas Teopuss M e€ MecTo B Ouwonmornu. BnumsiHue | sBoiroums, mnepexoaHble (QOpMbl, (HIOreHETHUECKHe

SBOJIIOLIMOHHOW TEOpPUH HA pa3BUTHE OWOJOTMM W JPYrUXHAYK. | PSAbL,  BHIBI-OHIEMHKH,  BUJBI-DEIUKTHI,  3aKOH
CeuzerenbcTBa SBOJIIOIHH. [TaneonTonoruyeckue: | 3apoJbIIIEBOrO CXOACTBA, OMOI€HETHUECKUI 3aKOH,
MOCIIEIOBATENIbHOCTh  MOSIBIICHUSI BUJOB B  MAJEOHTOJIOIMYECKOM | rOMOJIOrMYHbIE u AQHAJIOTUYHBIE OpraHbl,
JeTonucH, nepexojHbie (Gopmbl. broreorpaduueckue: CXOICTBO M | pyAMMEHTapHbIE OpraHbl, aTaBH3MbL llepedncisTh
paznnuue dayH uQaop MaTEPUKOB U OCTPOBOB. IMOPUOIIOTMYECKUE: | OCHOBHBIC ATallbl PAa3BHUTHS HBOJIONUOHHOW TEOPHH.
CXOJCTBA U pas3jinuusd 3M6pHOHOB Pa3HbIX BHJOB IMO3BOHOYHBIX. XapaKTepmoBaTb CBHJCTCIILCTBA OBOJIIOIMH:
CpaBHHUTENbHO-aHATOMUYECKHE: TOMOJOTMYHBIC, AaHAJIOTMYHbBIC, | MaJEOHTOJIOrMYECKHE, ouoreorpaduueckue,
PYAMMEHTapHBIE OpraHbl, aTaBU3MbL. MOJIEKYIISIPHO-OMOXUMHUYECKUE: | SMOPHOJIOIMYECKUE, CPAaBHUTEILHO- aHATOMUYECKHUE,
CXO0ACTBO MCXaHHU3MOB HaCJICACTBCHHOCTHU u OCHOBHBIX MOJICKYJISIPHO- 6I/IOXI/IMI/I‘JGCKI/IG. HpI/IBOJII/ITb MpUMEPLI
MeTabOMMYEeCKUX MyTeH Yy BCeX >KUBBIXOPTaHM3MOB. HepeXoHbIX (OPM OpPraHU3MOB, (HIOrEHETHYECKUX
Hemoncmpayuu: PSI0B. ITpuBonuTH (b opMyTHpPOBKH 3aKOHOB
Hopmpemwr: K. Jlunueir, XK. b. Jlamapk, U. Jlapsur, B. O. | OHOreHETHYECKOI'O M 3apOABIIICBOrOCXOCTBA
Kopanesckuii, K. M. bap, 3. I'ekkens, ©. Mromiep.
Tabnuyvl u cxemvl: «Pa3BUTHE OpPraHMYECKOro MHpa Ha 3emiey,
penbeduble  TaOMULBl  «3apOIBILKM [O3BOHOYHBIX IKUBOTHBIX,
«APXEONITEPUKCY.
Obopydosanue: Ouoreorpaduueckas Kapra MuHpa; KOJJISKIIUS
«®DOpMBI  COXPAaHHOCTH MCKOMAEMBIX JKHMBOTHBIX U PAaCTCHUI»;
BJIaXKHbIE NTpenapatsl «Pa3Butue HacekoMoro», «Pa3BuTHe JSryIIKN

1.2 Hcropus pazBurus 1 OpomonnonHas Teopus Y. [lapsuna.llpennocsiiki BO3HUKHOBeHHsSI | PackpbIBaTh  cojep)kaHHE TEPMHHOB UM IOHATHM:

MIpEACTaBIECHUI JapBUHU3MA. J[BIDKYIIHE CHIIBI SBOJIONMH BHIOB MO JlapBUHY | CHCTEMaTHKa, €CTECTBEHHBIMHM HCKYCCTBEHHBIH OTOOD.

00 DBOJTIOIINN

(M30BITOUHOE  pa3MHOKEHHE TIPH  OTPAHWYCHHOCTH PECYpPCOB,
HeompenenéHHas W3MEHYHBOCTh, Ooppba 3a  CyIIecTBOBAaHUE,
ectecTBeHHBI 0TOOp). CuHTeTHYecKas Teopus 3Bomonnu (CTD) u
€€ OCHOBHBIE TIOJIO)KEHUSL.

JHemoncmpayuu:

Hopmpemui: K. Jlunneit, XK. b. Jlamapk,Y. lapBus.

Tabnuyvr u cxemer: «[lomynsmum», «Kapra-cxema wapmipyra
myremectBustY. dapeunay, «DopMbl OOpPHOBI 32 CYIIIECTBOBAHUEY,
«EcrectBennbiii  ot60p», «MHOroobpasue COpTOB PaCTEHHID»,
«MHoroo0Opasne mopoj KHUBOTHBIX»

XapakTepu30BaTh OCHOBHBIC 3BOJIOIMOHHBIE HJIEH,
KOHLETIIMM ¥ TEOpUH; CPAaBHUBATH B3MJISAAbIHA BUI U
spomonnto K. Jlunnes, XK.b. Jlamapka, Y. JlapBuHa.
OnenuBath Bkiaja JIMHHES B pa3BUTHE CHUCTEMATHUKH U
OOBSICHATh TPHWHIWINGI  OMHAPHOM  HOMEHKJIATYPHI
XapakTepu3oBaTh coziepkaHne u 3HAYEHHE
sBomornonHoi koHenmuuK. b. Jlamapka. OtieHuBaTh
€CTECTBEHHO-HAY4HBIE ¥ COIMAJIbHO-3KOHOMHYECKNE
MPEANOCHUIKH BO3HUKHOBEHUSI SBOJIOIMOHHON TEOpUH
Y. JlapsuHa. PackpbIBaTh cojepaKaHHE dBOIIOLUOHHON
teopun. JlapBuHA; CpaBHHBATH HEONPENCIEHHYIO W
OIpEICIEHHYI0  M3MEHYMBOCTb,  €CTECTBEHHBIM U
UCKYCCTBEHHBIN otbop, ¢dopMbl  GoppOBI  3a




CYIIIECTBOBAHHUE. OnuceIBaTh TIOJIOXKEHU ST
cunTeTHYeckoiTeopun sBoonuu (CTD) U 00BICHATH
e¢ 3HaueHue Ui OMOJIOTUU

1.3

Bun: xputepun u

CTPYKTYypa.

[Nomymsuus kak Kak
JIeMEHTapHasl eVHUIIA BUJA

Muxposponrorus. [lonysinys KakeJuHHIA BUIa H IBOJFOLIUH.
Hemoncmpayuu:

Tabnuyer u cxemor: «omynsamumy, «MyTalioHHAsT H3MEHYHBOCTDY.
Obopyoosarue: MAKPOCKOII, MUKporpenapaT «JIpozodmia» (HopMma,
MyTarmu (HOPMBI KPBLIHEB M OKPACKU Telia), MOJCTb-alIIHKALINS
«ITepexpéct xpoMocom.

Jlabopamopnvie u npakmuueckuepadomol:

Jlabopatopnast  pabGora Ne 1. «CpaBHeHHE BHIOB  IIO
MOP(OIOTHICCKOM YKPUTECPHEO)

PackpbiBaTh  conmepkaHM€ TEPMUHOB U  TOHSTHIA:
MUKpPOIBOJIIOIMS,  BHJ, KpPUTEPUM BHJA, apeal,
TIOMYJISIIINS, TCHOPOHI, MYTallud, KOMOWHAIIMH T'CHOB.
XapakTepu3oBaTh BUJI KAK OCHOBHYIO CUCTEMATHUYECKYIO
CIMHUILY W [EJIOCTHYKO OHMOJIOTHYECKYI0 CHCTEMY.
Beimensate  kputepum  Buma  (MOP(OJIOTHYCCKHUIA,
(usnonornyeckuii, OUOXMMHYCCKHN, T'CHECTHYCCKUM,
OKOJIOTMUECKHH,  Treorpauyeckuii) H  NPUMEHSTh
KpUTEpUU  JJIi  OMMCAHUS  KOHKPETHBIX  BHJIOB.
Xapaktepu3oBaTh  MOMYJSIIUIO  KaK CTPYKTYPHYIO
€AMHUITY BU/a U 3BOMIONHMH. OMUCHIBATH MOMYJIAIHUIO IO
OCHOBHBIM MOKAa3aTeNsIM: COCTaB, CTPYKTypa

1.4

JBrKymue cuibl
(a1emeHTapHbIE
(haxkTOpPBI) IBOITIOIIUH

Hewkymme cuiabl  (GakTopbl) SBONIONMKM BHIOB B TPHPOJE.
MyTalnMoHHbBIM mpouecc W KOMOWHATHBHAS  HM3MEHYHMBOCTb.
[MonynsuuoHHbIE BOJNHBIA JApedd reHoB. M3omsmus u mwurpanms.
Hemoncmpayuu:

Tabnuywvl u cxemol: «J{BHKYIIHE CUITBIIBOIIOLIMN

PackpeiBaTh  cofepkKaHUE TEPMHUHOB U IOHATHM:
KOM6I/IHaTI/IBHaH HU3MEHYNBOCTDH, MYyTallUH, MyTEILIPIOHHBIﬁ
MpOIECC, MOMYIALUOHHLIE BOJIHEIL, npeii¢  TeHOB,
U30IIALMs, MATPAalUK. XapaKTePU30BaTh JJIEMEHTApHbBIE
(axTopsl 9BOJIIOLMU: MYTallMOHHBIA  IIpOLECC,
KOMOMHATHBHAS U3MEHUYNBOCTb, OMYJISILIOHHBIE BOJHEI,
Jpeiid reHOB, W3ONSLMS, MHrpanus. YCTaHAaBIMBAThH
MPUYMHHO- CIIEACTBEHHBIE CBSA3HM MEXKIY MEXaHU3MOM U
pE3yJIbTaTOM JIEWCTBHUS IBIKYIIMX CHJI (3JIEMEHTApHBIX
(hakTOpOB) IBOIIOLIUU

1.5

EcrecrBenHsiii oT00pu ero
(dbopMBI

EcrectBeHHbIN 0TOOp — HANpPaBISIOMIMA(PAKTOP IBOMIOLUK. DOpMBI
€CTeCTBEHHOT0 0TOO0pa.

Hemoncmpayuu:

Tabruywt  u  cxemwl: «EctecTBeHHbId 0TOOpY», «bopnba 3a
CYILIECTBOBAHHE

PackpeiBaTh copepxkaHMEe TEPMUHOB UM IIOHSTHM:
€CTeCTBEHHBII OTOOp, Oopbba 3a  CyllecTBOBaHHE.
OmnuceIBaTh MEXaHNU3M IEHCTBHAECTECTBEHHOI'O 0TOOPA.
XapakTepm3oBaTe  (OPMBI  €CTECTBEHHOrOo OTOOpa
(mBWKYymAH, CTAOMIM3UPYIOIMNN, IU3PYNTUBHBIA) U
CpaBHHMBATh UX MEXIyco00i. Xapakrepu3oBaTh OOpEOY
3a CyIIECTBOBAHUE M CPABHUBATH €€ BUABI (MEXKBUIOBAS,
BHYTpUBHOBasi, Ooppba ¢  HEOIAronmpUsITHBIMHU
(hakTOpamM¥ BHEIIHEH cpeJIbl)

1.6

Pe3ynbTats! 3BOIIOLMY:

[IprcriocoGIeHHOCT,  OPraHM3MOB ~ KakK —Pe3yiabTaT  3BOIIOINU.

PackpbiBaTh  copepiaHU€ TEPMHHOB U TOHSTHI:

MIPUCIIOCOOJICHHOCTH [IpumMeps! mpucmocoONeHnit  y  OpraHu3MoB. ApoMOpQO3bl H | MPHCHOCOOJICHHOCTS, MTOKPOBUTEIECTBEHHAS u
OpraHU3MOB U uauoanantamuyd. Bumum  BupooOpasoBanme. Kpurepum — BHIa. | mpegocreperaroras OKpacka, MaCKUpOBKa,
BHI000pa30BaHUE OcHOBHBIE hopmbI BHAZ000Pa30BaAHMS: reorpauyueckoe, | BHIO0Opa3OBaHIE. OnmckBaTh MEXaHU3M
9KOJIOTUYECKOE. BO3HMKHOBEHMSI TIPHCIIOCOOJICHHH Yy  OpPraHn3MOB.
Hemoncmpayuu: BeisiBisiTe 1m0 m300pakeHMSIM, Ha  KMBBIX WU
Tabnuyer  u  cxemwi:  «I[IpUCHOCOONCHHOCTE  OPraHM3MOBY», | (PUKCHPOBAaHHBIX npenaparax MIPUMEpBI
«['eorpaduieckoe BH1000pa30BaHuey, «IKOJIOTHYECKOE | NPUCIIOCOOIEHHOCTH  PACTeHMH U JKMBOTHBIX K




BHI000pa30BaHUEY. YCIIOBHSM cpenbl oOuTaHwms, JIOKa3bIBATh
Obopydosanue: OTHOCHTEJIFHYIO II€JI€CO00Pa3HOCTh  MPUCTIOCOOICHHH.
KoJutekus «IIpuMepsl 3alIMTHBIX IPUCIOCOOICHUH Y JKUBOTHBIXY, XapakTepusoBathb CHoCcoObI u MCXaHU3MBbI
KOJUIEKIUSL HACEKOMBIX C pa3IM4YHBIMH TUIIAMH OKpAcKH; Habop | BUI000pa30BaHMs; ONMCHIBATH M CPABHUBATH OCHOBHBIE
IUIOJIOB U CEMSH. (bOpMLI JKOJIOTUYECKOI'o u reorpa(bnqecxoro
Jlabopamopuvie u npakmuueckuepadomol: BUJI000pa30BaHus

JlabopatopHas pabora Ne 2. «OmnwcaHWe NPHUCITOCOOICHHOCTH

OpraHM3Ma M €eOTHOCHUTEJIBHOTO XapakTepay

1.7 Hanpagsnienus u nytu 2 MaxposBomonust. DopMbl IBONIOIHN: (DUIIETHYECKAsL, IUBEPTeHTHAs, | PackpbiBaTh conepkaHHe TEPMHHOB W TIOHSTHMA:

MaKpOIBOJIIOIUU KOHBEpreHTHasi, TapajuienbHas.  HeoOpaTMMOCTh — 9BOJIONMHU. | MaKpOIBOJIOLMS, (QHIOreHe3,0HoNorHYeckuil mporpecc

IIpoucxoxnaenue oT HECHEeMAIM3UPOBAHHBIX  TIPEJKOB. | M perpecc, apomopdo3, HAMOaJaNTaIys, oOIas
[Iporpeccupytomas cnenyanu3anys. AnanTUBHAS pauanus. JilereHepanys, aganTuBHas paaualys. XapakTepu3oBaTh
Hemoncmpayuu: dopmbl  dBOMIOLIMK.  BbIsBisATE  apoMopdo3sl U
Hopmpembl; A. H. CeBepu()B. uaunoagantaiuu y paCTeHI/Iﬁ " )KUBOTHBIX. CpaBHI/IBaTb
Tabmuyst u cxempr: «Apomopdoss», «Mmmoaantammy, «OGmas | OMOTOrHYeCKuii mporpecc u GuONOrHuecKui perpecc,
JleTeHepaLusy». apoMop(h03, HANOANANTALNIO U OOLIYIO JEereHEepalHIo.
Obopyoosanue: wmonenb «OCHOBHbIE HAIPABJICHUS DBOJIOLUKY; Brisssate B3aHMOCBSA3H MOxny - OyDiMa
00béMHasMOEND «CTPOEHHE TOJOBHOTO MO3TaNo3BOHOYHBIX) HalpaBJICHUAMHA SBOJIIOLNHA y PACTCHUN 1 SKUBOTHBIX

Htoro yacoB no teme 9

Tema 2. Bo3HMKHOBeHNe U pa3BUTHE KM3HU Ha 3emJie

21 Hcropus xu3Hu 2 JloHayuHble @IpEICTAaBJICHUS O 3apokaeHUM ku3HM. Hayusble | PackpbiBaTh  copep)kaHMe TEPMHUHOB U IOHSTHM:
Ha 3eMIie ¥ MeTobIed TUIIOTE3bl  BO3HMKHOBEHMsI KM3HHM Ha  3emie:  abWOreHe3 | KpealMoHM3M, aOHOreHe3, BUTAIM3M, MHaHCIEPMUs,
U3ydEHUS. WNaHcTepMusi. XUMHUYECKas OJBONIOIMS. AOHMOreHHBIH CHUHTEe3 | OMOIO33, KoalepBaThl, MPOOHOHTHI, CHUMOHOreHe3.
Turore3sl OpPraHWYeCcKHX BELIECTB W3 HEOPraHW4YeCKUX. ODKCIEPUMEHTaIbHOE | XapaKTepu30BaTb METOIbl H3YYEHUS HCTOPHUYECKOrO
TPOUCXOKICHHS KU3HU MOATBEPXkKICHUE XMMHUUECKOM sBoyonuu. Hauanphble 3Tamsl | mpomwioro 3emun. IlepedncnsitTe OCHOBHBIE 3Tarlbl
Ha 3emie ouonorndeckoil sBoronun. ['unoresa PHK- mupa. ®opmupoBanne | XMMHUYECKOH HMOMOIOrMYecKord IBosoiuu. I3narate

MeMOpaHHbIX CTPYKTYP M BO3HMKHOBEHHME IPOTOKJICTKU. [lepBble | conmep:kaHue THIIOTE3 U TEOPUIBO3HUKHOBEHUS >KU3HU
KIETKM U UX 3Boironusa. PopMHpOBaHHE OCHOBHBIX I'DYNIIKMBBIX | Ha  3emiie  (KpealMOHM3Ma,  CaMOIPOU3BOJIBHOIO
OpraHW3MOB. 3apOXKICHHUA (CHOHTAHHOTO), MAHCHEPMMH, THUIOTE3bI
Jlemoncmpayuu: PHK-mupa). OmuceiBath 3kcnepumentsl C. Munnepan
Hopmpemor: ®. Pemu, JI. Tlacrep, C. Mmwmiep,A. W. Omapun, I'. | I. IOpu no mnomydeHuro OpraHM4ecKHX BEILECTB M3
Opmu. HEOPraHMYECKUX MyTEM aOMOr€HHOTO CHHTE3a

Tabnuyvt u cxemor: «Bo3HukHOBeHHE COIIHCUHOM CHCTEMBD»,

«PazButne  opraHmueckoro Mmpay, «PacTuTenbHas ~ KIIETKay,

«KusorHasikneTka», «IIpokapuoTHieckas KISTKa»

2.2 OCHOBHBIE ATAITBI YBOJIOIIH 2 PasButne xm3HM Ha 3emie To dpaM U nepuomam. Karapxeil. | PackpeIBaTh comeprxaHHe TEPMIHOB HIIOHSTHI: J0H, 3pa,
OpraHUYeCKOro MupaHa Apxeiickas u porepo3oiickas 3psl. [laneo3oiickasipa u e€ Iepruoasl: | Mepuo, apoMopQo3El, WAMOoaanTaluy. 3HaTh
3emite, pa3BUTHE KU3HU IO KeMOpPHUHCKUH, OpIOBUKCKUH, CUITYPUHCKHI, JICBOHCKHI, | ITOCIEI0BATCIHLHOCTD JOHOB: KaTapxew, apxeu,
3paMm U Iepuojgam KaMEHHOYTOJIbHBIN, TepMCKHHA. Me3030iickasi spa M €€ Mepuoipl: | MpOTepo30oH, paHepo3oi; 3p: apxeHcKas, MpoTepo3oiicKas,

TPHACOBBI, IOpCcKHi, MenoBoil. KaiHo30iickast 5pa U €€ mepuoAsl: | Majeo30McKas, MEe3030HCKasi, KalHO30MCKas; NEePUOIOB:
TIaJICOTEHOBBIN, HEOTCHOBBIM, AHTPOIOTCHOBBIN. XapaKTEepUCTHKA | KEeMOPHHCKUH, OpIOBUKCKHUH, CHIYpUHCKHH, JIEBOHCKHH,
KJIMMaTa M TeoJIOTHYECKHX TporieccoB. OCHOBHBIEITANbI SBOMIONMHN | KAMEHHOYTOJIBHBIH, TMEPMCKHil, TPUACOBBIH, IOPCKHH,




pacTUTENFHOTO W XKMBOTHOTO MHpa. ApoMopQo3bl y pacTeHHUH
KUBOTHBIX. [losiBJIeHME, pacuBeT W BBIMHUpPAaHHWE TPYIII HKHUBBIX
OpraHHU3MOB.

Hemoncmpayuu:

Tabnuyvt  u  cxemvi:  «PazBuTHe  OPraHMYECKOrO0  MHpay,
TEOXPOHOJIOTHYECKasl Tabimuna; KowieKuust «@DopMbl cOXpaHHOCTH
HUCKOMAEMBbIX JKUBOTHBIX M  pacTeHuit». Jlabopamopuvie u
npakmuyeckue pabomul:

[Ipaktiueckast pabora Ne 1. «l3ydeHue MCKOMaeMbIX OCTaTKOB
pacTeHuil W KMBOTHBIX B KOJUIGKIHSIX». DKCKYpCHsl «DBOIIOIHNS
OpPTaHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO- Hay4yHbId WIN
KpaeBeTueCKUil My3ei)

MEJIOBO, 1aJIEOr€HOBBIN U HEOT'€HOBBIM, aHTPOIOr€HOBBIH.
XapakTepu3oBaTh OCHOBHBIC COOBITHS B Pa3BUTHU
OpraHUYEeCcKOro MUpa Mo 3pam U MepruoiaM reosIorndeckoi
WCTOPUM; DITAIbl PA3BUTHUS PACTUTEILHOTO M >KUBOTHOIO
Mupa. Beyienuts TiaBHBIE apoMopdo3bl pacTeHU U
JKUBOTHBIX. CpaBHHMBAaTh MEXKIYy COOOH MpencTaBUTEICH
CHUCTEMAaTHUECKUX TPYII OPraHU3MOB, BBIIBISITH UYEPThI
YCIIOKHCHHUS U MIPUCIIOCOOICHHOCTH K YCIIOBUSM KH3HH

2.3

CoBpemeHHas
cucTeMa
OpPTraHUYECKOro MUPa

Cucrema OpraHu4ecKoro Mupa Kak OTPKEHHUE OBOJIOIHH.
OCHOBHBIC CUCTEMATHYCCKUEC prTIl'[I)I OpraHnu3MoB.
Hemoncmpayuu:

Tabauywt u cxemor: «COBpEMEHHAsCHCTEMa OPraHMYSCKOIO MHpPay

PackpbiBaTh  copepxkaHu€ TEPMHUHOB U TOHSTHIA:
CHCTEMATHKA, UCKYCCTBEHHAsI U  EeCTeCTBEHHas
knaccupukanusi, OWHApHAs HOMEHKIATypa, IPUHIIUI
UEpapXUYHOCTH.  XapaKTepu30BaTh COBPEMEHHYIO
CUCTEMY OPIaHHYECKOro MHpa

2.4

DBOIIONUS YeIOBEKA
(arTpomnorenes)

OBomtonust  4ejgoBeka. AHTpPONOJNOrMs Kak Hayka. PasButue
HPE/CTABICHUH O IMPOMCXOKACHUM uesloBeKa. MeTo/bl U3ydeHHs
aHTponoreHesa. CxozcTBa Mpas3iIyMs 4elloBeKa U )KUBOTHBIX.
CucremMaTHuecKoe MONI0KEHHUE YETIOBEKa.

Hemoncmpayuu:

Hopmpemwr: Y. [lapsun. Tabauywr u cxemvl: «CpaBHEHHE
AQHATOMHUYECKUX YEPT CTPOCHUsSI 4YEIOBEKa M UeIIOBEKOOOPa3HBIX
00€3bsIHY.

Obopydosanue: CleNKH WA W300paKEHHsT KAMEHHBIX OpYIHA
MepBOOBITHOTO YEJIOBEKA: KaMHHU-YOIMEphl, pyOria, ckpediia

PackpeiBaThb  cOIEpKaHUE TEPMUHOB U ITOHSITHM:
AHTPOIOJIOTUS, ~ AHTPOIIOI€HE3, 4YEJIOBEK  Pa3yMHBII
(Homo sapiens), mpsiMOXOXkICHHE, BTOpas CHTHAIbHAS
cucrema. [lepeuncisaTs 3a7auu aHTPOMOJIOTHMH, STAIbI
CTAaHOBJIIEHMs M  pa3BUTUsL  IIPEACTAaBICHUI O
MPOUCXOXKJIEHUN  4elioBeKa. M3naraTb  OCHOBHbBIE
nonokeHust reopun Y. JlapBuHa, KpUTUYECKH OLIEHUBATh
HEHAYYHYIO HH()OPMALMIOO MPOUCXOXKICHHN YeNIOBEKa.
3HaTh cHCTEeMaTHYECcKoe oIoKeHne Buta Homo sapiens,
HEePEYUCIIATH ero MOp(HOIOro-aHaTOMIYECKHE TPU3HAKU
pazHoro ypoBHS (TWm, Kiacc, OTpAd W Jp.).
YcTaHaBIUBATE YEPTHI CXOJCTBA U PA3INIMil 4eIoBeKa U
JKUBOTHBIX. OOBSICHATh M OLIEHUBATH 3HAUEHHE HAYIHBIX
3HAHUH O TMPOUCXOXKJCHWH YENIOBEKa JUIl IOHMMAaHUS
MecTa M POJIH YEJIOBEKa B IPHPOJIE

2.5

JBXKyIne cuiibl

(paxTopsr)
aHTPOIIOreHe3a

Jswkynme cuiasl  (dakTopsl) aHTpororenesa. HacnencTBeHHas
M3MEHYHBOCTE M €CTECTBEHHBIN 0TOOP. OOIIECTBEeHHBIN 00pa3 KU3HH,
M3TOTOBJIICHNE OPYIUH TPY/A, MBIIIJICHHE, PEUb.

JHemoncmpayuu:

Tabauyvr u cxemvr: «CpaBHEHHE aHATOMHYECKHX HYEPT CTPOCHHMS
YermoBeKa M YeJOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MecTa
TTAJICOHTOJIOTMIECKNXHAXO0/I0K MPEIKOB COBPEMEHHOT'O YETOBEKaY.
Ob6opynoBanue: MYJSDKH «IIponcxoxnenue YeJoBeKa
(TTaIeoHTONIOTHYECKHE HAXOJIKN )»

PackpbiBaTh  copepiaHUE€ TEPMHHOB U IIOHSTHIA:
(hbakTOpBI AHTPOINOreHe3a, TPYMIIOBOE COTPYIHHIECTBO,
peub, OpyaMiiHas — JESTENbHOCTb,  MOIMMOP(HU3M.
XapakTepu3oBaTh ~ ABIDKYIIHE  CHIBI  ((paKTOpbI)
AQHTPONOreHe3a:  OMONOTMYECKHE W COLHUAIBHBIE,
CpaBHHBATh MX MEXIY COOOi

2.6

OCHOBHBIE CTaJIUH

OCHOBHEIC CTalii W BCTBU SBOJIOIMHNYCIIOBCKA: ABCTPAJIONUTCKH,

PaCKpBIBaTb COACPIKAHHNC TCPMUHOB U TIOHSTHI:




9BOJIFOIIMH YCJIOBCKA

UenoBek  yMeblid, Yenosex MPSMOXO/ISIINH, UYenosek
HeaHAepTaIbCKUid, YenoBeK pa3yMHBIH COBPEMEHHOIO  THIIA.
Haxoaxu nckomaeMbIX OCTAHKOB, BPEMsI CYIIECTBOBaHHS, 00JacTh
pacrpocTpaHenust, 00bEM IrOJIOBHOIOMO3Ta, 00pa3 )KU3HH, OPYIHSL.
Hemoncmpayuu:

Tabnuywt u cxemwvl: «OCHOBHBIE MECTa MAJICOHTOIOTMYECKUX HAX 00K
MIPEJIKOB COBPEMEHHOI0  YelloBeKa», «JlpeBHelmme  Joany,
«/peBHue moan», «llepBbie COBpeMEHHBIE JTIOANY.

Ob6opynoBanue: Mymsku  «lIpoucxokeHue uenoBekay (OIOCTBI
ABCTPAJIONMTEKA, IUTEKAHTPONa, HeaH/AepTalblla, KPOMaHbOHIIA);
CIIETNIKA WJIM W300paKeHHs KaMEHHBIX OpYyJUH TepBOOBITHOTO
YeIIOBEKA: KaMHH- YOMIEpPhI, pyomia, ckpediia

ABCTPAJIOTHTEK, YEeJIOBEK YMETIbI, YEJI0BEK
MPSAMOX OIS I, HeaHjiepTaell, KpPOMaHBOHEII,
HEOJIMTHYECKAs PEBONIOIMS, MEPBOOBITHOE HCKYCCTBO.
XapakTepH30BaTh U CPaBHHBATh MEKTYyCOOOH OCHOBHBIC
CTaJIMM 3BOJIIOIIMU YENIOBEKA: XPOHOJIOTUYECKHI BO3PACT,
apeaJl pacpocTpaHeHus, 00bEM TOJIOBHOrO Mo3ra, odpas
JKH3HHU ¥ OPYIUS TpYZa

2.7 YenoBeueckue packl 1 1 Yenoseueckue packl. OCHOBHBIE OOJbIIME pachl: eBporeouaHas | PackpbiBaTh conepikaHue TEPMHUHOBH TIOHSTHH: Pachl,
NPUPOHBIC alaNTallu1 (eBpaswmiickasi), HErpo-aBCTPATIOUIHAS (oxBaTOpHasbHAs), | pacoreHe3, COLMA- JApBUHHM3M, PAaCH3M, METHCALUSL.
YenoBeKa MOHTOJIOH THAST (a3maTcko-aMepHKaHCcKas). Yeprbl | Xapakrepu3oBaTb ¥ CpPaBHHBATh  IPEACTaBHTEINCH

MPUCTIOCOOJIEHHOCTH TIPEICTABUTENEH YEIIOBEUECKHUX Pac K YCIIOBUSIM | YEJIOBEUECKHX PAaC, PACKPHIBATH MPUYUHBI U MEXaHH3MbI

cymectBoBanus.  ExmHcTBO  yenoBedeckux — pac.  Kpuruka | pacoreHe3a, TMepeYMCISTh W MPHBOJIUTH MPUMEPHI

COLIMAJIBHOTO JapBUHHU3MA U pacu3Ma. IPUCIIOCOOJICHHOCTH YeJOBEKa K YCIIOBHSIM  CPE/Ibl,

Hemoncmpayuu: IPUMEpBl  IPHUCIIOCOOUTENBHOIO 3HAYEHUSI  PACOBBIX

Tabnuywl u cxemvr: «Yenopeueckuepacon) npu3HaKoB. Jloka3bBaTh eaUHCTBO Buaa HOmMo sapiens,
Hay4yHYI0 HECOCTOSTEIBHOCTh PACOBBIX TEOPH, Uaen
COLIMAJIBHOTO JAPBUHU3MA U pacu3Ma

HWrtoro yacos no teme 9

Tema 3. OpraHuzMbl M OKpY Kalolas cpeaa

3.1 | Dxomorus Kak Hayka 1 Okomorusi Kak HayKa. 3agadudl  pa3fensl Skomoruu. Meronsl | PackpeiBaTh  coiepkaHWe TEPMHUHOB W TOHITHM:

9KOJIOTHYECKHX ~HCCIICIOBAaHUH. DKOJIOIMYECKOEe MHPOBO33PEHHE | HKOJIOTHS, IOJNEBble HAOMIONEHMS, JKCIEPUMEHTH,

COBPEMEHHOI'0 YEIIOBEKa. MOHHUTOPHHI OKpY’Kaloled Cpesibl, MOJEIUPOBAHHE,

Hemoncmpayuu: Ilopmpemwvr: A. I'ymbonmpar, K. @. Pympe, D. | sxomormdeckoe MHpOBO33peHHE. l[lepedncisaTs 3amauu

I'exkens. 9KOJIOTUH, €€ Pa3/ieNbl U CBSI3M C JPYIUMH HayKaMH.

Tabnuywr u cxemvr: xapta «IIpupoaHbie 30HB 3eMIT» XapakTepu3oBaTh METO/IbI 9KOJIOTUIECKUX
HUCCIIEOBAHUN

3.2 | Cpenpl odbutanus u 1 Cpensl  oOMTaHMS OPraHW3MOB: BOAHAS, HA3€MHO-BO3MYIIHAsA, | PackppIBaTh coiepikaHHe TEPMUHOBH MOHITHIA: Cpeaa

SKOJIOTHYECKUE (PAKTOPHI MOYBEHHAsI, BHYTPH-OPTaHM3MEHHAas. KOJNOrudeckue (akTopbl. | OOMTAHUS, SKOIOTHYECKHE (HAKTOPHI, OHOIOrUYECKHit
Knaccudukammss ~ sxomormdeckux — (akTopoB:  aOMOTHYECKHE, | ONTUMYM, OrPaHHYMBAIOIINI (JTUMUATHPYIOITHA) (aKTop.
OMOTHYECKHEN aHTPOINIOTeHHBIE. J[eficTBIE HKOIOrnIecKX (JaKTOpoB | XapaKTepu30BaTh YCIOBHS CPEIOOMTaHHUS OPTaHHU3MOB;
Ha OPraHU3MBI. KIaccH(UIIMPOBATh W XapaKTepPH30BaTh HKOJIOTHIECKNE
Jlemoncmpayuu: (hakTOpBI: abnornyeckue, OmoTHYECKHE u
Tabnuywt u cxemwvr: «Cpenpl OOUTAaHUIOPTAHU3MOB) aHTpororexssle. OnucpBaTh JEHCTBUE IKOIOTMUYECKUX
(haxTopoB Ha OpraHHU3MBI. XapakTepuzoBaTh
0COOCHHOCTH CTPOCHUSI U )KU3HEIESITeIbHOCTH PAaCTeHN I
1 JKUBOTHBIX Pa3HbIX CPeIOONTAHUS
3.3 Abunornueckne 1 Abunotnueckne  (akToOphl:  CBET, TEMIeparypa,  BIAKHOCTb. | PackppiBath  copepaHHME TEPMHMHOB W TIOHSTHH:




(axTopsI

doronepuoauzM. [IpucrnocoOiieHUs] OpraHU3MOB K JICHCTBHIO
abuotnyeckux(hakTopoB. bHOMOrnYecKuepuTMEI.

Hemoncmpayuu:

Tabnuywt u cxemovl: «POTOIEPUOAUZM.

Jlabopamopnsie u npakmuueckue padomol:

JlabopatopHast pabora Ne 3. «Mopdomaorndeckine OCOOCHHOCTH
pacTeHuit U3 pa3HbIX MecT oOuTaHus». JlabopaTopHas pabora Ne 4.
«BnusiHMecBeTa HA POCT U Pa3BHUTHE YSPESHKOB KOJICyCa»

abnoTnyeckne (axTopsl, (doTonepronnsm,
OMONIOrHYeCKie PUTMBL. AHAIU3UPOBAThH JICUCTBUE CBETA,
TEMIIEPATYPhI, BIAKHOCTH Ha OPTaHU3MbIH MPHBOIHTH
MPUMEPBI NIPUCIIOCOOJICHHOCTH OpraHu3MoB. [IpoBoguth
Ouonornyeckue HaOMIONEHHS U OOPMIISTh PE3YIbTAThI
MPOBEAEHHBIX HAOIIOACHUN

3.4 | buornueckue 1 buornueckne Qakroppl. Bunsl OuoTHueckux B3auMMONEWCTBHil: | PackppiBarh  conmepkaHMe  TEPMUHOB M TOHSTHH:
(axTopsI KOHKYPEHIUS, XUIHUYEeCTBO, cUMON03 uero dopmsl. [lapazutnsMm, | Onorndeckre (akTopbl, XHIIHHYECTBO, MApa3UTH3M,
KOOMEpalus,  MyTyaJlu3M, KOMMEHCalM3M  (KBapTHPAHCTBO, | KOHKYPEHIMS, MYTyaJln3M, CHMOWO3, KOMMEHCAJIN3M,
HaxJIeOHMYECTBO). AMeHcanmsm, HEUTpamus3m. 3HaueHne | HaxXJEOHWYECTBO,  KBAapTHUPAHCTBO, aMeHcal M
OMOTUYECKHX B3aMMOJCHUCTBUIL ISl CYLIECTBOBAHUSI OPraHM3MOB B | HelTpanu3M. XapakTepu3oBaTh OnoTHdyeckue (GakTtopbl u
MpUPOAHBIX COOGHlCCTBaX. BU/IbI B3aMMOOTHOIIIEHHUI MEXIY OopraHmsMamu;
Hemoncmpayuu: NPUBOIUTH MPUMEPbI B3aUMHOW MPUCIIOCOOJICHHOCTH
Tabnuywvt u cxemoi: «IIUIIEBBIE TIETI opranm3mMoB. CpaBHUBATH MeXay — co0oi BUJIBI
OMOTHYECKHMX B3aMMOJICHCTBUHOPTaHNU3MOB
3.5 DKOJIOTUUeCKHe 1 DKOJIOTUIECKHE XapaKTEepUCTUKHU MTOIYJISALIAH. OcHoBHble | PackppiBaTh  colep)kaHWe TEPMUHOB U TIOHSTHH:
XapaKTEPUCTUKH BUJA U MOKa3aTeNy TOMYJSUU: YHUCICHHOCTh, IUIOTHOCTb, POXKIAEMOCTh, | MOMYJNSALMS, YHUCICHHOCTb, IIJIOTHOCTb, POXKAAEMOCTb,
MO YJIALUH CMEPTHOCTb, MHPUPOCT, Murpanus. JlMHaAMHKa YHCIEHHOCTH | CMEPTHOCTb,IIPUPOCT, MUIPALMsl, JUHAMHUKA YHCICHHOCTH
HOMYJISIUN U €€ PeryIsiusl. HOMyJISIUK. XapaKTepu30BaTh OCHOBHBIC I1OKA3aTENH U
Hemoncmpayuu: 9KOJIOTUYECKYI0 ~ CTPYKTYPY IOIYJSILIMK;  OIKCHIBATH
Ta@mubt u cxemvr: «llomynsauuny, <<33KOHOMepHOCTH pocra | MCXAaHHU3MbI PCIYJIAIAN YUCICHHOCTH TIOIYJIATINA
YHCIIEHHOCTUIIOMYIISIMY HHY30pUH-TYPETBKI».
Jlabopamopnvie u npakmuyueckue pabomoi:
[paktuueckass padora Ne 2. «[lomcuér MIOTHOCTH MOMYJISIIAN
pa3HbIX BUJOBPACTEHUM
HToro yacos 1o reme 5

Tema 4. Coo011iecTBa M YK0JIOrHY€eCKHE CHCTEMBbI

4.1 | CoobmectBa 1 CoobmiectBo opraHu3MoB — OmoreHo3. CTpykTypsl OwmorieHo3a: | PackpreIBaTh comep:kaHne TEPMIHOB HIIOHATHI: OHOICHO3,
OpraHH3MOB BUJIOBasl, IPOCTpaHCTBEHHas, Tpoduyeckas (mmiieBas). Bumpl- | sxocucrema, OnoreoreHo3s, BUJIBI-TOMUHAHTHI,
noMuHAHTEL CBsI3UM B OMOIIEHO3E. DKOJIOTMYECKAasT HHUIIA. XapaKTepH30BaTh OHMOIIEHO3
Hemoncmpayuu: (coo0miecTBO), €ro BHAOBYIO, MPOCTPAHCTBEHHYIO U
Tabnuysr u cxemvl: «IInmessie nemm», «bromenos: cocraB u | TPOPHIECKYIOCTPYKTYpEL. OOBSICHSITE PO KOMIIOHCHTOB
CTPYKTYpay. OuoreHo3a B TOJJEPKAHWH  €ro CTPYKTYphl H
Obopydosanue: Mojelb-anmuukanus «Tunuudple OUOLEHO3bDy; | CYIIECTBOBAHMA — HA SmpeﬂeHeHHOﬁ TEppUTOPHH.
repbapuii «PacTurensHble cooOIIecTBaN KomIeKus «buonenos» OO6pACHATE GHONOTHIECKHH CMBICTAPYCHOCTH 1 JIHCTOBO
Mo3anku. CpaBHUBAaTh KOMIIOHEHTHI OWOIIEHO30B, WX
BUJIOBYIO,  NPOCTPAHCTBEHHYIO M TpOoduUUecKyro
CTPYKTYPBI, CBS3U MEXKIyOpPraHH3MaMH
4.2 | DxocucTeMsl 1 2 Okonorndeckue cuctemsl (9kocuctemsl). [lonsTne 06 skocucteme u | PackpeiBaTh  conepkaHWe TEPMHHOB W TOHATHIM:

3aKOHOMCEPHOCTH HX

6I/IOFCOIICH030. (I)yHKIII/IOHaJ'ILHLIC KOMIIOHCHTBI OKOCHUCTCMBI.

9KOCHCTEMa, OWOreoleH03, MPOAYLIEHTHI, KOHCYMEHTEHI,




CYHICCTBOBAHUA

MIPOIYIEHTHI, KOHCYMEHTHI, pelylleHTbl. KpyroBopoT BelecTB
TIOTOK SHEPruu B 3KocucteMe. Tpodudeckne (IUIIEBHIE) YPOBHU
skocucTeMbl. [lumieBsle menn u cerd. OCHOBHBIE ITOKa3aTeNy
9KOCUCTEMBI: OuoMacca, MPOAYKIHA. JKOJIOIMYECKUE MUPAMHUIBI:
MIPOAYKIMH, YHCIEHHOCTH, Onomaccel. CBOWCTBa 3KOCHUCTEM:
YCTOWYHUBOCTbD, CAMOPETYIISILIS, Pa3BUTHE.

Cyxkueccust.

Hemoncmpayuu:

Topmpemuwr: A. JIx. Tencnu,B. H. Cykaués.

Tabnuyvt u cxemsi: «IIpupomusie coodmectBa», «llenn muraHusm,
«DKonornyeckas mupamuIa»

PEIYIEHTHI, TPOPHUESCKUE YPOBHHU, ITUIIEBAs IICMh U CETh,
OKOJIOTMUYECKUE THPAMHIBI, OmoMacca, TPOIXYKITHU,
cykieccus. XapaKTepu3oBaTh CBONCTBAa 3KOCHUCTEMBI (€€
CIOCOOHOCTh K  JUIMTENIBHOMY  CaMOIIOJIEPXKaHUIo,
OTHOCUTEIIFHO  3aMKHYTBIH  KPYrOBOPOT  BEIIECTB,
HEOOXOMUMOCTh  TOTOKAa  DHEPTHUH). CpaBHUBATH
MACTOMIIHBIC M JICTPUTHBICTIMIIICBBIC TETH, TPODHUUSCKUE
YPOBHH 3KOCHUCTEMBI. Pa3muuaTh MUpaMUIBI MPOIYKIIHH,
MUPaMUBl  YHCICHHOCTH W  TNUPaMUIBl OWOMACCHI.
CoCTaBJIATh IENH U CETU MUTaHus. [IepedncisaTs CBOMCTRA
9KOCHUCTEM: YCTOWYHMBOCTb, CaMOPETYJAIMS, pPa3BUTHE
(cykneccns).  OnuchiBaTh  MEXaHH3M  TONICPIKAHUS
paBHOBECHS B 9KOCHCTEMAaX. XapaKTepu30BaTh CYKIIECCHH,
BBIABJIATH IPUYUHBI U 06]]_[1/16 3aKOHOMEPHOCTHU CMCHbI
9KOCHCTEM

4.3

IIpuponHsie
3KOCHCTEMBI

IIpuponHble SKOCHCTEMBI. DKOCHCTEMBI peKk M 03&p. DKocucTeMa
XBOWHOT'O MJIH IIMPOKOIUCTBEHHOT O Jieca.

Hemoncmpayuu:

Tabnuyvr u cxemvl: «IKOCHCTEMa LIMPOKOIMCTBEHHOTO Jiecay,
«OKocrcTeMa XBOMHOIO jecay, «brorenos Bogoéma.
Obopydosanue: Tepdapuyd M KOJJICKLUH PACTCHUIl M IKHUBOTHBIX,
NPUHAJISKAIMX K Pa3HBIM 3KOJIOTMYECKHM TPYNIIaM OJHOr0 BHIA

PackpeiBaTh cofepxaHue TEPMUHOB U IIOHSATUH: BOAHBIE
9KOCHUCTEMBI, OHOr€OIECHO3HI, (DUTOIUTAHKTOH,
300IUIaHKTOH, OeHTOC, rymyc. [IpuBOAMTH NpHUMEpHI
MPUPOIHBIX IKOCUCTEM CBOeH MecTHOcTH. CpaBHHMBATh
Ha3eMHbIE ¥  BOJHBIE  SKOCHUCTEMBI;  OPTaHU3MBI,
oOpasyrolirepasHbie TpopuuecKknue ypoBHH.

4.4

AHTpOIIOTeHHBIE
9KOCHUCTEMBI

AHTpOTIOTeHHBIE SKOCUCTEMBI. ATPO3KOCUCTEMBL. Y POOIKOCHCTEMBI.
buonmornueckoe ¥ XO34HCTBEHHOE 3HAYEHHE arpodKOCHUCTEM H
ypOoakocucrem. buopaszHooOpasue kak (akTop YCTOWYMBOCTH
skocucteM. CoxpaHEeHHEONOIOTHYECKOT0 pa3HO00pa3us Ha 3emite.

Hemoncmpayuu:
Tabnuyvl u cxemvl: «ATPOLIEHO3Y.
Obopyodosanue: KOJIJICKIITHS «Bpenurenn BaKHEUTIINX

CETbCKOX O3STHCTBEHHBIX KYIbTYP»

PackppiBaTh  coumep)kaHM€ TEPMUHOB M IOHATHMH:
AHTPOIIOTreHHAs 9KOCHCTEMA, arpo’KOCHUCTEMA,
ypOoakocucrema, Ouopa3zHooOpasue. XapaKkTepu3oBaTh
arpoIKOCHCTEMBI U YPOOIKOCHCTEMBI, OCOOEHHOCTH WX
cyliecTBoBaHus. IIpHBOIUTH NpHUMeEpBl AHTPOIOTE€HHBIX
JKOCHUCTEM CBOEHl MECTHOCTH, OIMCBIBATH UX BHUIOBOHI
coctaB M CTpyKTypy. CpaBHHMBaTh COCTaB M CTPYKTYpY
MPUPOIHBIX IKOCHCTEM M arpodKOCHUCTEM, arpOIKOCHCTEM
1 ypOOIKOCHCTEM

4.5

Buochepa—
raobanbHast
JKOCHCTEMA 3eMIIA

Yuenne B. U. Bepnamckoro o Omocdepe. ['panumbr, coctaB u
CcTpykTypa Omocdeprl. JKuBoe BemecTBO U €ro  (yHKIHH.
OcobenHoct  Omocdepsl  Kak  TIOOATBHOH  3KOCHUCTEMBI.
JuraMudeckoe paBHOBECHE U 0OpaTHAsCBSI3b B Omocdepe.
JHemoncmpayuu:

Ilopmpemwi: B. W. Bepuanckuit. Tabauysr u cxemsi: «OO0mas
CTpyKTypa 6uocdepsr», «Pacmpoctpanenne Xu3HH B OHochepey,
«O30HOBEIN 3KpaH Onochepsn

PackpbiBaTh  comepkaHW€ TEPMUHOB M IOHSTHM:
Ouocdepa, KHUBOE BEIIECTBO, IMHAMUYECKOE PaBHOBECHE.
OrnennBath BKiIan B. . BepHanckoro B co3manue yaeHUs
0 Owmocdepe. XapaxkTepm3oBaTh cocTaB Ouochepsl,
(hyHKIIMM JKUBOTO BemecTBa Omoceprin ompenersaTs (Ha
KapTe) o0jacTh ero HamOONBIIEr0 PACIPOCTPAHCHUS.
[TpuBoANTs TpPUMEPHI MPOSIBICHUS (QYHKIUH KHBOIO
BelecTBa Onocdepsl, ONOreOXUMHIECKOH JIeITENbHOCTH
yenoBeka. llepeduncnsaTb ocoOeHHOCTH OHnochepsl Kak
r100aTHHOM YKOCHCTEMBI 3eMITH

4.6

3aKOHOMepHOCTI/I

prl"OBOpOTBI BCIICCTB M OHOreOXUMUYCCKIE IOHKJIBI 3JICMCHTOB

PaCKpBIBaTB COACPIKAHHNC TCPMUHOB W TIOHSITHH:




CYIIECTBOBAHHS
6rocheps

(yrnepopna, a3ora). 3oHaIEHOCTE OHOoc(epbl. OCHOBHBIEOMOMBI CYIIIH.
Hemoncmpayuu:

Tabnuyor u cxemwr: «Kpyropopor yriepoga B Ouochepe»,
«KpyroBoporasora B npupoze»

LEJIOCTHOCTh ~ Omocepbl,  KPyroBOpoT  BELIECTB,
OMOreoXMMHYECKHE LUKIBI  3JIEMEHTOB, 30HAIBHOCTH
6uocteprl, OnoMbl. OnKCHIBaTH KPYroBOPOT BELIECTB,
OuoreoxuMHYecKye IUKIBI a30Ta Hyraeposa B Ouochepe.
OOBSICHATD NPUYUHY 30HAJBHOCTH  OHOc(epsl.
[MepeuncisiTe M XapaKTepU30BaTh OCHOBHBIE OMOMBI CYIIIN
3emnn

4.7 | YenoBeuecTBO 1 YenoseuecTBO B Omochepe 3eMin. AHTPONOreHHBIE M3MEHEHMS B | PackphiBaTh comep)kaHHE TEPMHHOB ¥ IOHSTHM:
B bnochepe 3emiu ounochepe. ['mobdabHBIC IKOITOTMIESCKHUE TPOOIIEMBI. AHTPOITOTCHHBIC H3MCHEHUS, 3KOJOTMYCCKUNA KPHU3UC,
Jlemoncmpayuu: rio0aibHbIe TPOOIeMbl. XapaKTepu3oBaTh OochepHyto
Tabruysl u cxemvi: «[IpUMEPHbIE AHTPONIOTEHHbIE BO3eHCTBHA Ha | POTbUenoBeka. IIpHBOMTL MpUMEpBI AHTPOMOTEHHBIX
npupony», «BakHelilie WCTOYHMKM 3arps3HEHHss BO3AyXa w | M3MEHEHWH B 61/100‘1’613& OHGHHBaT" HOCNENCTBHSA
IPYHTOBBIX BOI», «[louBa — BaskHelias cocraisiomas ouocdeppny, | 3AIPASHCHUA BO3NYINHOM, BOIHOW CPEIbI, M3MEHCHUA
«®PakropbiAerpaganuy mousy, «IlapHukossii s¢dext», «Pakroppr | KIMMATa, COKpAILICHMS Guopasnoobpasus.
Da/IMOAKTHBHOrO 3arpsisHenms Ouocdeps»; Kpacmas kmura Pd, | POPMYTHPOBATH COOCTBEHHYIO MOUIMIONO OTHOUICHHUIO
M300paKeHNs] OXPAHIEMBIXBHIIOB PACTEHUI 1 )KUBOTHBIX K TO0GaIbHEIM M PETHOHANBHBIM  9KONOrHYCCKHM
npobieMaM, apryMeHTHpOBaTh CBOK TOYKY 3PCHUS.
Ha3piBaTp DNpUYMHBI MOSBJICHUS NPUPOLOOXPAHHOU
9TUKM, pPAcKpbIBaTh  3HA4YEHHE Mporpecca s
IPEOJI0JICHUS YKOJIOT HUECKOr0 Kpu3uca
4.8 CocyiiecTBoBaHHe 1 CocymecTBoBanue mpupoasl u  denoBeuectBa. Coxpanenue | PackpeiBaTh comepkaHHE TEpPMUHOB W IOHSTHIA:
HPUPOJBI M YEJIOBEUECTBA Onopa3zHooOpa3ust Kak OCHOBA YCTOWYMBOCTH Omoc(epsl. OCHOBAa | palMOHaNbHOE  IIPUPOAONOIBb30BAHME,  YCTOHYMBOE
PALMOHANILHOTO  YNPABJIEHHUSA MNPUPOJHBIMH pPECypcaMH W HX | Pa3BUTHE, KOBOJIIOLHUSL. XapaxkTepu3oBaTh
HCIIONB30BaHKe. JIOCTIDKEeH S OHOJIOTUH M OXpaHa MPUPOJIBL. paLOHaIbHOE HCIOIB30BaHHE IPHPOIHBIX PECYPCOB;
Hemoncmpayuu: OCHOBHBIE  IIOJIOKEHUsSI ~ KOHLEMIMH  YCTOHYHUBOIO
Tabnuywl u cxemvi: «brocepa nuenoBex» pa3BUTHUS
HWtoro gacoB mo teme 9
PesepBHOE Bpemsi 2
OBIEE KOJIMYECTBO YACOB 10 34
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