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IHHOACHUTEJBbHAA 3AIINCKA

[Ipu pa3paboTke AaHHOW MPOTPaMMBI TEOPETHYECKYIO OCHOBY JJIsl ONpEACTCHUS IOJIXOI0B K
bopMHpOBaHUIO colepkaHUA ydeOHoro mpeamera «buonorus» COCTaBUIM: KOHIENTYyaJlbHbIE
nonoxeans ®PI'OC COO o B3aMMOOOYCIOBICHHOCTH LENIEH, COACP)KaHUs, PEe3yJIbTaToB OOydeHUs U
TpeOOBAaHUH K YPOBHIO IOAIOTOBKM BBIIYCKHUKOB, IOJIOKEHUS 00 OOIMX LENsIX M INPUHLUIAX,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpenHero oodmero obpasoBanusi B Poccuiickoit
Qenepanuy, a TakkKe MON0KEHUS O crneunduxe 6uosoruu, e€ 3HAUYEHUM B IIO3HAHMM HKMBOM
Opupoasl W OOECHeueHHH CYIIECTBOBAHUS  dYejoBedeckoro oobmiectBa. CorjacHO Ha3BaHHBIM
MIOJIOKEHUSIM OIIpEJIeIeHbl OCHOBHBIE (DYHKIIMH IIPOrpaMMBbl U €€ CTPYKTYpa.

[TporpamMmma naét mpeacTaBlieHHWE O IeENAX, 00 oOmei cTpareruy OOYyYeHHUs, BOCIHUTAHUS U
pa3BUTHs O0ydJaroLIMXCsl cpeAcTBaMu ydeOHoro mnpeamera «buonorus»; ompenenser o0s3aTesbHOE
NPEIMETHOE COJCp)KAaHUE, €ro CTPYKTYpY, pacmpelesicHHe I0 pasjeliaM/TeMaM, PEKOMEHIYeMYIO
[I0CJIEI0BATENbHOCTh U3YyYEHHs y4eOHOro MaTepuaia ¢ y4éTOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBS3EH, JIOTMKHA 00pa30BaTEIbHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEHN 00yUarOIIMXCS.

B nporpamMe  Takxke ~— yuuThiBaroTcsl  TpeGoBaHMs K IUIAHUPYEMbIM  JIMYHOCTHBIM,
METaNpeIMETHBIM W TpPEAMETHBIM OoOy4deHHs B (OPMHUPOBAHMM OCHOBHBIX BHJOB y4eOHO-
[I03HABATENBbHOM JeATeNbHOCTH/ Y4eOHBIX JEWCTBUI O0OydyaromMXCsli MO OCBOCHHUIO COZAEpIKaHUsA
OMOJIOTHYECKOTO 00pa30BAHUS.

B nporpamme yue6Horo npenmeta «buonorus» (10 — 11 kmaccel, 6a30BbIi YpOBEHb) pealn30BaH
NPUHIUI TPEEMCTBEHHOCTH B H3y4YeHHWH OWoioruu, Omarojapss 4YeMy B HeW MPOCMaTpHBAETCS
HalNpaBICHHOCTh HA pPa3BUTHE 3HAHUHM, CBS3aHHBIX C (OPMUPOBAHMEM €CTECTBEHHO-HAyYHOI'O
MHUPOBO33PEHUS, [ICHHOCTHBIX OPHEHTAIMA JMYHOCTH, SKOJOTMYECKOTO MBIIUICHUS, MPEICTaBICHUN O
310pOBOM 00pa3e JKU3HUM U OepeXHbIM OTHOLIEHHWEM K OKpyxkarwmeidl npupoaHoil cpene. Iloatomy
HapsALy ¢ U3ydeHHEeM OOIeOMONIOTHYECKUX TEOpUi, a TakKe 3HAHWKA O CTPOSHHHM JKUBBIX CHCTEM
pasHOro paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HHUX IIPOLIECCOB, B IporpaMMme YAEIeHO
BHUMaHHE WCIIOJIb30BAaHUIO IIOJNIyYCHHBIX 3HAHWH B  TIOBCEJHEBHOW IKM3HHM IS pPEHICHUS
OPUKIAAHBIX 3aja4, B TOM 4YHCIe: MPO(UIAKTUKM HAcIeICTBEHHbIX 3a00JIeBaHUIl dYeloBeKa,
ME/IMKO-TEHETUYECKOTO KOHCYJIBTHPOBaHUS, 000CHOBaHHUS 9KOJIOTUIECKU 1es1eco00pa3Horo
MOBEJICHUST B OKpY’Karolleld NpUpPOTHON Cpele, aHalu3a BIUSHUS XO34HCTBEHHOHM J1eATeIbHOCTH
YeJoBeKa Ha COCTOSHHE TPUPOJHBIX M HMCKYCCTBEHHBIX OKOCHCTEM. YCHJICHHE BHUMAHUS K
NPUKIAJHON HampaBleHHOCTH YydeOHoro mnpenmera «buoMOTUsS» NPOJUKTOBAHO HEOOXOAUMOCTHIO
oOecriedeHrsl yCIOBUH JUIsI PEIICHHS OJHOW W3 AaKTYaIbHBIX 33Jad [IKOJBHOTO OHMOJIOTHYECKOTO
o0pa3zoBaHMs, KOTOpas npeanosaraet GopMupoBaHUe y 00y4arouXcs CIOCOOHOCTH aJalTHPOBAThCS K
M3MEHEHHSIM JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

JlaHHas mporpamma SIBISIETCS OPHEHTHUPOM Uil COCTaBICHMsS pPabO4YMX IpOrpamMM, aBTOPbI
KOTOPBIX MOTYT NPEJIOKUTh CBOM BapUaHT IMOCIEIOBATEIPHOCTH HW3YYEHHS M CTPYKTYphl Y4eOHOTO
MaTe puana, cBo€¢ BHIeHHME myTed ¢opmupoBanus y obOywaronmxcs 10 —11 kmaccoB mpeaMeTHBIX
3HaHUW, YMEHUH U crnocoOOB Y4eOHOM AESITENbHOCTH, a TaKXe METOJMYECKUX pelleHud 3anad
BOCIIUTaHUS U Pa3BUTHs CpeAcTBaMHU yueOHoro mnpenmera «buomorus».

OBHIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITPEIMETA «bBUOJIOT US1»

buonoruss Ha ypoBHE cpemHero oOmiero o0Opa3oBaHMM 3aHMMaeT BakHoe Mecto. OHa
obecnieunBaeT GopMUpPOBaHUE Y 00YYAIOIINXCS MPEICTABICHU O HAYYHON KapTHHE MUPA; PacIIUpsIeT U
0000mIaeT 3HaHUS O XHUBOW NpUPOJE, €€ OTIMYUTEIbHBIX IpPU3HAKAX — YPOBHEBOM OpraHu3allH U
OBOJIIONIMM;  CO3MAET YCJIOBHSI JJs: TO3HAHUS 3aKOHOB OJKMBOW TPHPOABI, (OPMUPOBAHUS
(YHKIIMOHATHFHONH TPAMOTHOCTH, HaBHIKOB 3/I0POBOTO M 0E30MACHOTO 00pasa XU3HH, SKOJIOTHIECKOTO
MBIIICHHUS], [IGHHOCTHOTO OTHOIIIEHUS K KUBOU MPHUPOJIC U YETIOBEKY.

bonwpmoe 3nadenme yueOHbI TipeameT «buosorms» HWMeeT Takke IS peeHust
BOCIIUTATENFHBIX WM  PAa3BUBAIONIMX  3a/lad CpelHero oO0mero oOpa3oBaHUs, COLUATH3AINH
oOy4varoruxcsi. M3ydenne OMONOTMU OOeCTICUMBACT YCIOBUS I (POPMHPOBAHUSI WHTEIUICKTYalbHBIX,
KOMMYHHKAIIUOHHBIX U I/IH(pOpMaI_[I/IOHHBIX HaBBIKOB, 3CTETUUCCKOU KYJIbTYPHI, CHOCOGCTByeT



MHTETpalui OMOJIOTUYECKUX 3HAHUH C MPEICTaBICHUSMH U3 IPYTrUX y4eOHBIX MPEIMETOB, B YACTHOCTH,
¢u3ukn, xumunm M reorpadpuu. Ha3BaHHble MOJOXKEHMS O NpPEIHA3HAYEHUHM Y4eOHOro mpeamMera
«buonorus» coCTaBMIIM OCHOBY Ul OIpPEICIICHUS IMOAXO0J0B K OTOOPY M CTPYKTYPHPOBAHMIO €ro
COJIepKaHus, IPEACTABICHHOIO B IaHHOU IIPOrpaMMe.

OTt6o0p coxmepkanust yuebHoro npeamera «buomorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
HNO3ULIMH  KyJIbTYpOCOOOpPa3HOro IMOJIXOJA, B COOTBETCTBUM C KOTOPBIM OOYyYaroIIMecs JOJIKHbI
OCBOMTb 3HAHUSA W YMEHUs, 3HauYuUMble i (OPMHUPOBAHHMA OOLIEH KyIbTYphl, OIpPEIEIIONNe
aJleKBaTHOE IIOBEJCHME 4YeJOBEKa B OKpPY)KAWOLIEH NpUpPOJHOW cpede, BOCTpEOOBaHHbIE B
MOBCEIHEBHON JKM3HM U TPAKTHYECKOW nesrenbHOCTH. (co0oe MecTo B ATOW cHCTeME 3HaHHM
3aHUMAIOT JIEMEHTHI COJEp’KaHMsI, KOTOPbIE CIIy>)KaT OCHOBOM i (OpMHUpOBaHUS MPEACTaBICHUMN
O  COBPEMEHHOM  eCTECTBEHHOHAyYHOM KapTMHE MHpa M LEHHOCTHBIX OPHUEHTALUSAX JIMYHOCTH,
CIOCOOCTBYIOIIMX T'yMaHHU3alMy OMOJIOTHYECKOT0 00pa3oBaHMU.

CTpyKTypUpOBaHHE COIEpXk aHUs y4eOHOro MaTepuaga B IPOrpaMME OCYILECTBIEHO C
y4€TOM MPUOPUTETHOTO 3HAYEHMsI 3HAHUH OO0 OTIIMYHUTEIBHBIX OCOOEHHOCTSAX JKUBOM IPUPOIBI, O
e€ ypOBHEBOW OpraHU3allMyd U HBOJIOLMU. B COOTBETCTBHU C ATHUM B CTPYKType y4e€OHOro Npeamera
«buonorus» BBIICIEHBl CIEAYIOIUE COAEp)KaTeNbHble JIMHUU: «buosorums kak Hayka. MeTonsl
HAyYHOTO To3HaHWs», «Kierka kak Owonormyeckas cucremMa», «OpraHm3M Kak OWOJIOTHYECKas
cucremay, «CucremMa M MHOroo0Opa3ue OpPraHHYEeCKOro MHpay», «OBOJIOLUS >KUBOH MPUPOABIY,
«DKOCHCTEMbI U NIPUCYIIHE UM 3aKOHOMEPHOCTHY.

HEJIN U 3AJAYU YYEBHOI'O NTPEIMETA «BUOJIOT' US1»

Llenp wu3ydenus ydeOHoro mnpeamera «buonorus» Ha ©0a30BOM YpPOBHE — OBIJIAJICHUE
O0y4aroIUMHUCs 3HAHUSAMU O CTPYKTYpHO-()YHKIIMOHAJIBHOW OPraHW3allii JKUBBIX CHUCTEM pPa3HOTO
paHra u npuoOpeTeHre yMEHUU HMCIOJIb30BaTh 3TU 3HAHUS AJS TPAMOTHBIX JEWCTBUN B OTHOILICHUU
OOBEKTOB JKMBOW TPUPOABI W PEIICHUS PA3IUYHBIX >KU3HEHHBIX MPOOJIEM.

Hoctuxenne 1end wu3ydeHuss ydeOHoro mpenmera «buonorusi» Ha 0a30BOM  ypOBHE
o0ecrnieunBaeTcs peleHueM CIEAYIOINX 3a1au:

— OCBOEHHE O0YYAIOLIMMHCS CHUCTEMbl 3HAHUN O OMOJIOTMYECKUX TEOPHUAX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBUiIax, CIyXKallUX OCHOBOW s (pOpMHpOBaHMS IMPEACTABICHUHN O
€CTeCTBEHHOHAYYHOM KapTHHE MHUpPa; O METOJaX HAyYHOro IO3HAaHUS; CTPOEHMH, MHOrooOpasuu u
O0COOEHHOCTSIX KMBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alliy; BBIJAIOUINXCSA OTKPBITUAX U COBPEMEHHBIX
HCCIIeIOBAaHUSIX B OMOJIOTHH;

— (opMupoBaHHEe Yy OOYYaIOIIMXCS IO3HABATENIbHBIX, WHTEJJIEKTyaJIbHBIX U  TBOPYECKHX
CIOCOOHOCTEM B Mpollecce aHalu3a AAHHBIX O MYTSAX pa3BUTUS B OMOJIOTMM HAYYHBIX B3TJIS/IO0B,
UJel W MOAXOAOB K M3YUEHHUIO KHUBBIX CHCTEM Pa3HOIO YpPOBHS OpraHU3alluu;

— CTaHOBJEHHE Yy oOOyyaromuxcst oO0med KyabTypbl, (YHKIHOHAJIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHMI OOBSCHATH W OLICHUBATh SBJICHHUS OKpPY)KAIOIIEr0O MHUpPA JKUBOM MPHUPOABI Ha
OCHOBAHMU 3HAHUH M ONBITA, MOJYYEHHBIX NMPH U3y4YE€HUH OMOJIOTHH;

— (opmupoBanne y o0OydYaroIMXCSi YMEHUN WIUIIOCTPUPOBATh 3HAYEHHE OMOJOTHYECKHX
3HAHMW B TIPAKTUYECKOM JEATEIbHOCTH  YEJIOBEKA, pPA3BUTUM  COBPEMEHHBIX  MEIUIMHCKUX
TEXHOJIOTUI U arpoOMOTEXHOJIOTUH;

— BOCIIUTaHME YOEXKIEHHOCTH B BO3MOKHOCTH IIO3HAHUS YEJIOBEKOM JKHUBOW TPHUPOJIBL,
HEOOXOIUMOCTH OEpeKHOTO OTHOIIEHUS K HeH, COOMIOJEHUS ATHUYECKUX HOPM IpH MPOBEICHHUU
OMOJIOTHYECKUX HCCIIeOBAaHUIA;

— OCO3HAHHE LIEHHOCTU OWOJIOTMYECKUX 3HAHUM JJI1 TIOBBILIEHUS YPOBHS SKOJOTHYECKOU
KYJIBTYpHl, [UI1 (OPMHUPOBAHUS HAYYHOTO MHUPOBO33PEHHUS;

— TNpUMEHEHHE NPUOOPETEHHBIX 3HAHUM W YMEHH B IOBCEIHEBHON »U3HU JIS OLEHKHU
MOCTIEJICTBUIM CBOEH NEATENPHOCTH MO OTHOLICHHIO K OKpYXarolleil cpene, COOCTBEHHOMY 3710POBBIO,
000CHOBaHUE U COOJIIOICHHE Mep TTPOPUITAKTUKH 3a00JIEBaHHIA.



MECTO YYEBHOT' O NIPEJIMETA «BUOJIOT'US1» B YUEBHOM IIJIAHE
B cucreme cpennero obmero oOpa3oBanus «buonorus», u3ydaemas Ha 0a30BOM YpOBHE,
SBJIICTCS 00S3aTENILHBIM YYEOHBIM TIPEIMETOM, BXOJISIIMM B COCTaB NPEIMETHOW 00pa3oBaTEIbHON
obnacti «ECTECTBEHHBIC HAYKNY.
Jist u3ydenuss Omonoruu Ha 0a30BOM ypPOBHE CpEIHEro OOIIero oOpa3oBaHUS OTBOIUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kimacce — 34 vaca (1 yac B Hezerro).

COILEPKAHUE OBYYEHUS
10 KJIACC
1 4 B Hepero, Bcero 34 4, u3 HUX 1 4 — pe3epBHOe Bpemst

Tema 1. buoJsiorusi kak Hayka (2 4)

buonorust kak Hayka. CBs3p OWoONOrMM ¢ OONICCTBCHHBIMH, TEXHHYCCKUMH | JIPYTHMH
€CTeCTBEHHBIMH Haykamu, ¢uiocodpueil, 3TUKOH, DCTETUKONH U TPaBOM. Ponp Ouonoruun B
(dhopMHUPOBaHUH COBPEMEHHOM Hay9IHOU KapTHHBI Mupa. CucTemMa OMOJIOTUYECKUX HAYK.

MeToapl TO3HAHMS KUBOW NPUPOABl (HAOMIOAEHHE, OSKCIEPUMEHT, OINHCaHUE, H3MEpEeHHe,
KJIacCU(UKALINS, MOJICTUPOBAHHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX ).

JdeMoHcTpanum:

Topmpemur: . Jlapsun, I'. Mennens, H. K. Konsuos, /Ix. Yorcon u @. Kpuk.

Tabauywvl u cxemvi: «MeTOIBI IO3HAHUS KUBOW TTPUPOIIBI.

JlabopaTopHble 1 IpakTHYecKue padoThl:

Ilpaxmuyeckas paboma Ne 1. «Mcnonp30BaHNe Ppa3IUYHBIX METOJAOB MPHU H3YUYECHUH
OMOJIOTUYECKIX OOBEKTOBY.

Tema 2. ’KuBble cucteMsbl u ux opranuzanus (1 4)

JKuBble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouonioruu. OTIMYue KUBBIX CUCTEM OT
HEOPraHUYECKON PUPOIBI.

CaoiicTBa OuocucTeM W WX pa3HOOOpaszwe. YPOBHU OpraHU3allud OMOCHCTEM: MOJEKYISpPHBIH,

OpPraHOUIHO-KJIETOYHBIH, OpraHU3MEHHBIH, MOMYJISIHUOHHO-BUA0BOI, IKOCUCTEMHBIN
(OmoreoneHOTHYECKUIT ), OMOCHEPHBII.
JdemoHcTpaumuu:

Tabauyst u cxemwvl: «OCHOBHBIE MPU3HAKY KU3HI», «Y POBHU OPTaHU3AINH KUBOI PUPOIBDY».
Obopyoosanue: monens monexyibl JJHK.

Tema 3. XuMHnuyecKkuii cocTaB U cTpoeHHe KJIeTKH (8 1)

XVMMHYECKUI COCTAB KIETKU. XHMMHUYECKUE HIEMEHTHI: MaKpOIJIEMEHTBI, MUKPO3JIEMEHTHI. Boaa
1 MUHEpaJbHbIE BELIECTBA.

@OyHKIMY BOJBI 1 MUHEPAJIbHBIX BEIECTB B KieTke. [logaepikanue ocMoTHueckoro 6anaHca.

benku. CocrtaB u cTpoeHune OeaKOB. AMHHOKHUCIOTHI — MOHOMeEpHl OenkoB. HeszameHumble u
3aMEHUMbIE aMUHOKHMCIOTHl. AMHHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYphl OEIKOBOM MOJIEKYIIbI
(nepBuYHasi, BTOpUYHAs, TPETUYHAsT U 4YETBEPTUYHAs CTPYKTypa). XHUMHUYECKHE CBONCTBA OENKOB.
buonornueckue pyHKINU OEIKOB.

@®epMeHThl — OHOJIOTUYECKUE KaTalu3aTopbl. Crpoenue ¢epMmeHTa: aKTUBHBIM LIEHTD,
cyoctparHas crenuduuHocts. Kodepmentsl. Butamuubel. OTnnuus GepMEHTOB OT HEOPraHUYECKUX
KaTaJIn3aTOpPOB.

VYrneBoasl: MOHOcaxapuisl (TJIOKO3a, pubo3a M J1€30KCUpuO03a), Aucaxapuibl (caxaposa,
JIAKTO03a) U MoJIncaxapubl (Kpaxmai, TIMKOreH, LeTono03a). buonoruueckue GyHKIUU yriieBOAOB.

Jlunuasl: TpuraMuepunst, Gocoaunuasl, crepounsl. ['mapoduabHO-THAPOGOOHBIE CBOMCTBA.
bruonornveckne ¢yHkimu aunuaoB. CpaBHEHHE YIJIEBOIOB, OCIKOB W JIMMHIOB KaK HCTOYHHUKOB
SHEPIUH.

Hyxnennoseie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpHl HYKJIEHMHOBBIX KHCIOT.
Crpoenne u ¢pynkiun JIHK. Crpoenne u pynkuun PHK. Buast PHK. AT®: ctpoenune u GpyHKIHH.



[{utonorus — Hayka o kiertke. KierouHas Teopus — mpumep B3auMoJeHCTBUS UaeH U (aKTOB B
Hay4YHOM ITO3HAHUHU. MeToabl U3y4eHUs KIETKH.

Knerka kak wnemoctHas skuBas cucrema. OOmIMe NpU3HAKM KICTOK: 3aMKHYyTash HapyKHas
MeMmOpana, mosekyinsl JJHK kak renerudeckuii anmnapar, cuctema CuHTe3a Oelka.

Tunel  KJIETOK: JyKapuoTH4ecKass UM  IPOKAPUOTUYECKAS. OcoOeHHOCTH  CTPOCHUS
MPOKAapUOTHUECKONW KieTku. Kierounas creHka Oakrtepuii. CTpoeHHE 3YKApPUOTHYECKON KIIECTKH.
OCHOBHBIE OTJIMYHS PACTUTEIIBHON, )KUBOTHOM U TPHOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPbl KJIETOK — KJIETOYHAs CTEHKa, TJIUKOKAJIUKC, WX (YHKIUH.
[TnazmaTudeckass MmeMOpana, e€ cBoiictBa U pyHkImu. L{uTomnazma u e€ opranoussl. OgHOMEMOpaHHBIC
opranouasl kietku: OIIC, anmapar ['onpmxu, nauzocomsbl. [lonyaBTOHOMHBIE OPraHOWIBI KIETKHU:
MUTOXOHJIpUH, TIacTuabl. [Ipoucxoxkaenre MUTOXOHApUN U Tutactu. Bunbl mactua. HememOpaHHbIE
OpraHoufibl KJIETKH: PUOOCOMBI, KIJIETOUHBIM WEHTpP, IEHTPUOIU, PECHUYKH, >KTYTUKH. DyHKIUH
OpPraHouJIOB KJIETKHU. BriroueHus.

SAnpo — perynstopHblid 1eHTp kieTku. CrTpoeHue sjapa: saepHas o000JI0YKa, KapuoIlia3ma,
XPOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeIECTB B KIIETKE.

JdemMoHcTpaumMu:

Ilopmpemuwi: A. Jlesenryk, P. I'yk, T. llIBann, M. Ulneitnen, P. Bupxos, . Yorcon, ®@. Kpux,
M. Vunkunce, P. ®panxinn, K. M. bap.

Jluacpammuol: «PacnpeneneHue XMMUUECKUX JIEMEHTOB B HEXHUBOHM Npupoae», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOEH.

Tabauysr u cxemol: «llepuoanueckas Tabnuia XUMHUYECKHX AJIEMEHTOBY», «CTpOEHUE MOJIEKYJIbI
BOMbI», «buocuHTe3 Oenkay, «CtpoeHne MoyeKynbl Oenka», «Ctpoenue ¢depmeHTa», «HykinenHoBbie
kucinotel. JJHK», «Ctpoenune monekynsl AT®», «CTpoeHHe 3yKapuOTHYECKON KieTkn», «CTpoeHue
KUBOTHOM KIIETKW», «CTpO€HHE pPACTUTENbHOM KIETKW», «CTpOEHHE HPOKAPUOTUYECKON KIIETKU»,
«CTpoeHHue s/1pa KIETKW», «YTIeBOAb», «JIunuasn.

Obopyoosanue: CBETOBOW MHKPOCKOM, OOOpYIOBaHUE JUIsi TPUTOTOBJICHUS TOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENapaToB; MUKPOIpenapaTsl paCTUTEIbHbIX, )KUBOTHBIX M OaKTEpUAIbHBIX KJIETOK.

JlabopaTopHble 1 NpakTHYeCKue padoThl:

Jlabopamopnas paboma Ne 1. «3ydeHne KaTaIMTHYECKOW aKTUBHOCTH ()epMEHTOB (Ha IpUMepe
amMmIIa3bl WIK KaTajaasbl)».

Jlabopamopnas paboma Ne 2. «3ydeHue CTpPOCHHUS KJIETOK pacTeHUH, )KUBOTHBIX U OakTepuii
10J1 MUKPOCKOIIOM Ha T'OTOBBIX MUKPOIpPENnaparax 1 ux OMUCaHUEN.

Tema 4. ’/KuzHeneaTeabHOCTH KJeTKkH (6 4)

Ob6men, wunmu MeTabOIU3M. Accumunsnius  (TU1aCTHYECKHE  OOMEH) H  JAUCCHMUIIAIHS
(pHEpreTUYeCcKuii 0OMEH) — JBE€ CTOPOHBI €UHOTO Mpoliecca MeTadoau3ma. Posb 3aKOHOB COXpaHEHUs
BEIIECTB M OHHEPrUM B TMOHUMAHUM MeTabonm3Ma. Tumbl oOMeHa BeIIecTB: aBTOTPO(MHBIN U
rerepoTpodHsbIid. Ponb ¢pepMeHTOB B 0OMEHE BEIIECTB M MPEBPAIIEHUN YHEPTUH B KIIETKE.

®orocunte3. CBeroBas U TeMHOBas (a3wl poTrocunresa. Peakunu gorocunresa. I¢dHeKTUBHOCTH
¢dotocunTe3a. 3HayeHue (HOTOCUHTE3A JUIs )KU3HU Ha 3emiie. BiusiHue ycioBuii cpenbl Ha POTOCUHTE3 U
CHOCOOBI OBBIIEHUS €T0 MPOAYKTUBHOCTH Y KYIBTYPHBIX PACTCHHMA

XemocuHTe3. XEeMOCHHTE3UPYIOINe OakTeprun. 3HaUCHUE XEMOCUHTE3a ISl )KU3HU Ha 3eMUIe.

DHepreTudyeckuii oOMeH B KIeTKe. PacIemnieHue BelecTB, BBIACICHUE M aKKyMYJIHPOBAaHUE
SHEPTUH B KJIETKE. ITallbl SJHEPreTHIeCKOro oOMeHa. ['nukonus. bpoxkeHue u ero BUIbI.

Kucnoponnoe okwucneHue, wid KieTouyHoe nbixanue. OxucnurenbHoe (ochopuanpoBaHue.
O} heKTHBHOCTH YPHEPTETHIECKOTO OOMEHA.

Peaknuu matpuuyHoro cunte3a. ['enernueckas uadopmanus u JHK. Peanuzanus renetnueckoit
uH(popMaluu B KileTke. ['eHeTndeckuil ko u ero cBoiictBa. TpaHnckpunuus — Matpuunblii cunre3 PHK.
Tpaucnsiius — OuocuHTe3 Oenka. Jrtambl TpaHchsauu. KonupoBanue aMuHOKHCIOT. Ponbs pubocom B
OouocuHTe3e Oenka.



Hexnerounsie gopmbl ku3Hu — BHUpYCHL. Mcropust otkpeitusi BupycoB (/[I.M. VBanoBckwuii).
OCc00EHHOCTH CTPOCHUS W KU3HCHHBIN UK BUPYcOB. bakrepmodaru. bone3nu pacTeHui, KUBOTHBIX U
4eJI0BEKa, BbI3bIBaeMbIe BUpycamu. Bupyc nmmynoxaedunuta yenoeka (B1UY) — Bo3Oynurtens CIINa.
OOpaTtHast TpaHCKpHUIIMS, peBepraza U uHTerpasza. llpodunakTika pacrnpocTpaHEHUsS BHPYCHBIX
3a00JIeBaHUN.

JdemMoHcTpaumMu:

Topmpemur: H. K. Konbuos, I.1. Usanosckuii, K.A. Tumupsszes.

Tabauyvr u cxemvi: «Tunel nutanusy, «Metaboauzm», «MHUTOXOHIPHUA», «DHEPTETUUCCKUM
obmen», «Xnoporutacty, «Potocunres», «Ctpoenne JJHK», «CtpoeHrne u (QyHKIMOHHpPOBAHUE TeHAY,
«Cunte3 Oenkay, «['eHeTnyeckuii koa», «Bupyce», «bakrepuodarn», «CTpoeHUE U KMU3HEHHBIN ITUKII
Bupyca CIIN/1a, 6aktepuodaray, «Permmukarms JJHK».

Obopyoosanue: moaenu-amuinkanuu «Y npoenre JIHK u Tpanckpunms», «bruocunres Oemkay,
«CtpoeHue KIeTKn»; Mozenb cTpykrypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUAYAJIbHOE PAa3BUTHE OPraHu3MoB (5 4)

Knerounslii 1MKJI, WiIM >KU3HEHHBIH LUK KieTkd.  Wurtepdaza u muro3.  Ilpoueccsl,
npoTekaromue B uHTepdasze. Permmukanms — peakuus marpuuHoro cuate3a JJHK. Crtpoenne xpomocom.
XpoMOCOMHBII Habop — KapuoTHIl. JIMIIIIOUAHBIA U ranjJouHbII XpOMOCOMHBIE HA0OPBl. XPOMAaTH/bI.
[{uTonornyeckue OCHOBBI Pa3MHOKEHHUS U MHAWBUIYaJIbHOTO PAa3BUTHSI OPraHU3MOB.

Henenne knerku — wmuto3. Cragum murosa. IIpomecchbl, MpoucXondlUMe HA Pa3HBIX CTaIUAX
MHTO3a. BHOJIOrMYECKHI1 CMBICI MUTO3A.

[Tporpammupyemast ru0enb KJIETKH — aroInTo3.

@opMBl pa3MHOMKEHHsI OPTaHM3MOB: Oecrioyioe W ToJoBoe. Buasl 06ecmnoioro pa3MHOXEHUS:
JieJICHUe HaJBOE, IIOYKOBAHHWE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHME, BEreTaTMBHOE
pa3MHOXkeHue. VIcKycCcTBEHHOE KIIOHMPOBAHUE OPTaHNU3MOB, €r0 3HaYEHHE IS CENEKIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAMYUS OT OECIOI0r0.

Meiio3. Craaum meio3a. Ilpoueccsl, mpoucxoasimue Ha ctaausax Mero3a. [loBenenne xpomocom
B Mero3e. Kpoccunrosep. bronornuecknii CMpICI M 3Ha4€HUE MeEH03a.

['amerorenes — mpouecc 00pa30BaHUS IMOJIOBBIX KJIETOK y KUBOTHBIX. [lOJOBBIE >KE€NeE3bl:
CeMEHHUKM M sUYHUKA. OOpa3oBaHHME M DPAa3BUTHE IIOJIOBBIX KIETOK — TaMeT (CHepMaTo30M,
AWIIEKJIETKA) — crepMaToreHe3 u ooreHe3d. (OCOOEHHOCTH CTPOEHUs ANWLEKIETOK M CIepMaTO30U[IOB.
Omnonorsopenue. IlapreHorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHUOHAIbHOE pa3BUTHE (AMOpHOreHe3). Tarbl
SMOPHOHAJIILHOTO Pa3BUTUSl Yy IIO3BOHOYHBIX >KMBOTHBIX: JpOOJEHME, TacTPYNAlus, OpraHOIreHes.
[TocTamMOpuoOHaNbHOE — pa3BUTHE. Tunsl NOCTAMOPHOHATIBHOTO  PA3BUTHS: MPSIMOE, HENpPSIMOE
(mmanHOYHOE). Briusinue cpenibl Ha pa3BUTHE OPraHU3MOB; (DAaKTOPBI, CIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE
YpOACTBa.

Poct u pasButue pacreHunii. OHTOreHE3 IBETKOBOTO pPACTEHHSA: CTPOCHHE CEMEHM, CTaJuu
pa3BUTHS.

JdemoHcTpaumuu:

Tabauyvl u cxemvli: «DOpMBI PAa3MHOKEHUSI OPTaHU3MOB», «JIBOWHOE OIUIOJOTBOPEHUE Y
IIBETKOBBIX pacTeHuil», «BererarnBHOoe pa3MHOXXEHHE pacTeHuil», «JleneHue kineTku OakTepuiiy,
«CTpoeHue MOJOBBIX KIETOK», «CTpoeHne XpoMocombly», «Kietounslid mukim», «Permmkamus JTHK»,
«Muto3», «Melo3», «IIpamoe n HenpsAMoe pa3BUTHE», «] 'aMeTOreHe3 y MIEKOMUTAIOIINX U YEJIOBEKaA»,
«OCHOBHBIE CTaIN1 OHTOT'€HE3a.

Obopyooeanue: ~ MHKPOCKOI,  MHKpompenaparbl  «CrepMaTo30Mabl  MJIEKOIUTAIOIIEr 0,
«Slitexnerka miekonurarouieroy, «KapruokuHes B KJIETKax KOpeIKa Jykay, «JledeHune KIeTKu»; MOJIeNlb
JHK, monens metadazHoil XpOMOCOMBI.

JlaGopaTopHble U NpakTH4YeCcKHe padoThi:

Jlabopamopnas paboma Ne 3. «HaOmroneHue mMHuTO3a B KJIETKAX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpPOIIpENapaTax».



Jlabopamopnas paboma Ne 4. «U3ydeHWe CTPOCHHUs TIOJIOBBIX KIETOK HAa TOTOBBIX
MUKpOTMpernaparax.

Tema 6. HacjiencTBEHHOCTh M H3MEHYMBOCTH OPraHu3MoB (8 4)

[Ipenmer u 3amaum reHeTUKU. VICTOpus pa3BUTHS T€HETUKU. Poib UTONOrMU U SMOPHUOIIOTHH B
CTaHOBJICHMM TeHeTHKU. Bkiiag poccuilckux u 3apyOexHbIX YYEHBIX B pa3BUTHUE T'€HETUKU. MeTozbl
TeHETUKU  (TUOpPUIOJIOTMUECKUH, LUTOICHETHYECKUM, MOJEKYJISIpHO-reHeTuYecKuil). OCHOBHBIE
IF€HETUYECKUE MOHATHUS. | 'eHeTHuecKasi CAMBOJIMKA, UCIIOJIb3yeMasi B CXEMax CKpEIIMBAHUN.

3aKOHOMEPHOCTH HACIEIOBaHUs MPHU3HAKOB, ycTaHOBIeHHBbIe [. Menmenem. MoHoruOpumHoe
CKpelllMBaHUe. 3aKOH eAMHO00pa3us ruOpu0B NEepBOro nokoneHus. llpaBusio ntoMuHHpOBaHUS. 3aKOH
pacliuerieHust IpU3HaKkoB. ['nmoresa uncToTsl ramer. IlojiHOE U HENmoJIHOE TOMUHUPOBAHUE.

JuruGpunnoe CKpELIMBaHUE. 3aKkoH HE3aBUCUMOI'O HACJIe1I0BAHMS MIPU3HAKOB.
[{uToreHeTM4yeckue OCHOBBI JUTMOPUIHOTO  CKpELIMBAHUS. AHanusupylrouiee CKpelirBaHue.
Hcnonb30BaHre aHAIM3UPYIOIIETO CKPEUIMBAaHUS IJIsl ONPEAETICHUS TeHOTHUIIa OCOOH.

CuerutenHoe HaciezoBaHue npusHakoB. Pabora T. Moprana mo CueIIEHHOMY HacleIOBaHHIO
reHoB. HapyiieHue cuemnyieHusi TeHOB B pe3yibTaTe KPOCCUHIOBEpA.

XpOMOCOMHasl TEOpHsl HACJIEICTBEHHOCTH.

I'enetnueckue kaptbl. ['eHeTnka mona. XpOMOCOMHOE ONpeleseHue Moja. AyTOCOMBI U
[I0JIOBBIE XPOMOCOMBI. ['OMorameTHple W TeTeporamMeTHble OpraHu3mbl. HacienoBaHue NpU3HAKOB,
CUEIJIEHHBIX C MOJIOM.

W3meHunBoCTh. Buabl M3MEHUYMBOCTU: HEHACJIEICTBEHHAs M HacleJCTBEHHas. Poib cpensl B
HEHACIEACTBEHHON  M3MEHYMBOCTH. XapakTepucTuka  MOAU(DUKAIIMOHHON  HW3MEHYMBOCTH.
BaprnanvoHHbIM psin M BapuanMoHHas kpuBas. Hopma peakumm npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIC IPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PUKALMOHHONW N3MEHYUBOCTH.

HacnencrBennas, Uiy reHOTUIIMYESCKAs, U3MEHUMBOCTh. KoMOUHAaTUBHAS U3MEHUMBOCTE. Meiio3
W TOJOBOM TMpollecC — OCHOBAa KOMOMHATUBHOW WM3MEHYMBOCTH.  MyTalMOHHAs HW3MEHYUBOCTD.
Knaccudukanus wmyranuil: TeHHblE, XPOMOCOMHBIE, TI'€HOMHble. YacToTa W NpPUYMHBI MYyTallHil.
MyrareHHble  ¢GakTopbl. 3aKOH TOMOJIOTMYECKHX PpSAIOB B HACIEACTBEHHOH HW3MEHUMBOCTH
H.1. Baswuiosa.

BHesnepHas HaclIeICTBEHHOCTb U H3MEHUUBOCTbD.

['eHeTuka uyenoBeka. Kapuotun uyenosexa. OcHOBHbIE METOJbl T€HETUKH YeJIOBEKa:
TeHEAIOTHYEeCKUH, ONM3HELOBBIN, HUTOICHETHYECKU, OMOXMMUYECKUH, MOJEKYISIPHO-TEHETUYECKUH.
CoBpeMEeHHOE ONpEeJeIeHNE TEeHOTHUINA: IMOJHOTE€HOMHOE CEKBEHHUPOBAaHUE, I€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomoineto [1I[P-ananuza. Hacnencrsennsle 3a001eBaHNs YeoBeKa: TeHHbIEOOJIE3HHU, O0JIE3HHU C
HACJICJICTBEHHOM TPEApacloIoKeHHOCThI0, XpOMOCOMHbBIE Oosie3Hn. (ComaTHYecKue M TeHEPATUBHBIC
mytanud. CTBOJOBBIE KIETKU. [IpHHIMIIBI 30pOBOTO 00pa3a KU3HU, JUATHOCTUKH, MPOPHIAKTUKH U
JIeYEHUs TeHEeTHYecKuX Oose3Hel. Meauko-reHeTHuecKoe KOHCYJIbTHPOBaHUE. 3Hau€HHUEe MEIULIUHCKON
TeHETHKH B MPEIOTBPAILEHUH U JICYEHUH TeHEeTUYECKUX 3a00J1eBaHNi YeloBeKa.

JdemoHcTpaumuu:

Ilopmpemuvr: T'. Mengens, T.Mopran, I'. ne Ppuz, C.C. UYersepukoB, H.B. Tumodees-
Pecosckwnit, H.M1. BaBuios.

Tabnuysr u cxemvi: «MOHOTMOPUIHOE CKpEUIMBAHWE U €ro LIUTOICHETHYeCKas OCHOBaY,
«3aKOH pacLIEIUIEHUsT M €ro IUTOTeHeTHYecKas OCHOBa», «3aKOH YHCTOTHI ramer», «JurubpuiHoe
CKPEILMBAHUEY, «luronornueckne OCHOBBI ~ JTUTMOPUJHOTO  CKpEIIUBaHUM, «Metiosz»,
«B3aumonelicTBue amnenbHBIX TeHOBY», «l['eHeTnueckue KapThl PAcTEHUM, KMBOTHBIX U UYEJIOBEKa»,
«l'eneruka mnona», «3aKOHOMEPHOCTH HACJIE€JOBaHMs, CLEIUIEHHOTO ¢ Tnojdom», «Kapuortursl
4yeloBeKa M JKUBOTHBIX», «Buasl  u3MmeHuumBocTH», «MoaupukanMoHHAs  U3MEHYHUBOCTHY,
«HacnenoBanue pesyc-gakropa», «['eHeTHka rpynm KpoBu», «MyTallMOHHAS W3MEHYUBOCTHY.

Obopyoosanue:  mojenu-anmuvkauun  «MoHoruOpuaHoe — ckpemmBaHue»,  «HemomHoe
JOMUHHMpOBaHUEe», «Jurubpunnoe ckpeuBanue», «llepekpéct XpoMocom»; MHKPOCKON U
Mukpornpenapat «/[po3oduna» (Hopma, myraruu GOpMbI KPBUTEEB M OKpacku Tena); repoapuii «I opox
IIOCEBHOM».



JlabopaTopHble U NpaKkTHYecKue padoThI:

Jlabopamopnas paboma Ne 5. «3ydeHune pe3ylbTaTOB MOHOTHOPHIHOTO M JUTHOPHUIHOTO
CKpeUIMBaHUs y Ap030(HiIbl Ha TOTOBBIX MUKpOIpenapaTaxy.

Jlabopamopnasa paboma Ne 6. «/3ydyenne MoaubUKalMOHHOW H3MEHYHUBOCTH, MOCTPOCHHUE
BAPUALIMOHHOTIO Psifia U BAPUALIMOHHON KPUBOW».

Jlabopamopnas paboma Ne 7. «AHanu3 MmyTauuid y 1po30(uibl Ha TOTOBBIX MUKpPOIIpErapaTaxy.

Ipakxmuueckasn paboma Ne 2. «CocTaBieHHE U aHAJIU3 POJIOCIOBHBIX YETIOBEKay.

Tema 7. Cesiekuusi oprann3moB. OcHOBBI OMOTexHOI0TUH (3 4)

Cenexuusg Kak Hayka M IPOLECC. 3apOKICHUE CENeKUUMUM U JOMECTHKAuus. YUcHHE
H.M. BaBunoBa 0 IEHTpax NPOMCXOXKICHUS W MHOrooOpasusi KyJIbTYpHBIX pacTeHuil.  LleHTpbl
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. CopT, opoza, ITamM.

CoBpeMeHHBIE METOABI CeNEeKIMU. MacCOBBI M MHIMBUAYAIBHBIA OTOOPHI B CENEKIIMK PACTEHUI
U KUBOTHBIX. OlLlEHKa 3KCTepbepa. BIM3KOpOoACTBEHHOE CKpelluBaHue — HHOpUIUHI. Yucras JUHMSL.
CkpeuBanue 4MCThIX JUHUM. ['ereposuc, mnm rubpupgHas cuna. HepojcTBeHHoe CKpeluBaHUE —
ayropuaunr. OtganéHHas rulOpuamsanmus U e€ ycrnexu. VCKycCTBEHHBIH MyTareHe3 M IOJIy4eHue
MOJIMIIONO0B. JlOCTHKEHUSI CEIEKIUU PaCTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

bruorexHonoruss Kak oOTpacilb IIPOU3BOJICTBA. I'eHHass wuHXeHEpHUs. Oranel  co3gaHus
pexomOunanTHOU JIHK u TpancreHHpix opranm3moB. Kierounas mHkeHepusi. KierouHble KylbTYpHI.
MuKpoKIOHaIbHOE pa3MHOKEHHE pacTeHHH. Kionuposanue BBICOKOITPOYKTUBHBIX

CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. JKOJIOTHUECKHE U dTH4eckue npoodsnembl. 'MO — reHeTHuecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JdemMoHcTpaumMu:

Ilopmpemur: H.W. BaBunos, 1.B. Muuypun, I'.J]. Kapneuenko, M.®. IBaHOB.

Tabauysr u cxemol: xapta «LleHTpbl MPOUCXOKIEHUS U MHOTOOOpa3usi KyJIbTYPHBIX PacTEHUI»,
«[Topoapl mOMaIIHUX >KUBOTHBIXY», «CoOpTa KyNbTYPHBIX pacTeHuii», «OTmanéHHas TUOpUAN3AIULY,
«Paboter akamemuka M.®D. lBanoBay, «llomummougus», «OOBEKTbl OHOTEXHOJOrMH», «KieTouHkle
KYJIbTYpbI M KJIOHUpOBaHUE», «KOHCTpyupoBaHue U MEPEHOC TEHOB, XPOMOCOM.

Obopyoosanue: MyJSHKU TII0JI0B U KOPHETUIOAOB AUKUX (OPM U KYJIbTYPHBIX COPTOB PACTCHHIA;
repOapuii «CenbCKOX03SHCTBEHHBIE PACTEHUS».

JlabopaTopHble 1 NpakTHYeCKue padoThl:

Oxckypcuss «OCHOBHBIE METOAbl W JIOCTHKEHUS CEJIEKIMU pPACTEHUH U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIUIO, TUIEMEHHYIO (PepMy, COPTOUCTIBITATENIbHBIA yU4aCTOK, B TETUIMYHOE XO3SIMCTBO,
1abopaTopuI0 arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

11 KITIACC
1 4 B Henne10, Bcero 34 4, U3 HUX 2 4 — pe3epBHOE BpeMs

Tema 1. IBosnonuonHas 6mosorus (9 4)

IIpeanocbuUIKM BO3ZHMKHOBEHHUS SBOJIOLHMOHHON TEOPUU. OBOJIIOIMOHHAS TEOPUS M €€ MECTO B
Ouosiornu. BrusiHME 3BONIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U APYTHX HAYK.

CunerenbctBa 3Boitonuu. [lameoHTonornyeckue: MOCHeA0BATEIbHOCTh MOSIBICHUS BUJIOB B
MAJICOHTOJIOTHYECKOM JIeTonucH, nepexoausie Gopmel. buoreorpaduueckue: cxoncTBo U pazinuue GpayH
1 (hJI0Op MaTepUKOB B OCTPOBOB.

OMOpHONIOTHYECKUE: CXOJCTBA H  Pa3Nuuusg HMOPHOHOB pa3HBIX BHUJOB I103BOHOYHBIX.
CpaBHUTEIIbHO-AHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTMUYHbIe, PYAUMEHTapHbIE OpraHbl, aTaBU3MBbI.
MonekyaspHO-OMOXUMUYECKHEe:  CXOACTBO  MEXaHM3MOB  HACIEACTBEHHOCTH M OCHOBHBIX
MeTaboIMUecKUX MyTel y BceX OpraHu3MOB.

OpomtonmonHas teopus Y. JlapBuna. [Ipeanoceliky BOZHUKHOBEHHUS JapBUHM3Ma. /[[Brmxymiue
CWJIBI 3BOJIONUH BHAOB 1O JlapBuHY (M30BITOYHOE PAa3MHOXKEHHE IPH OrPAaHUYEHHOCTH PECYpCOB,
HeompeaenéHHast U3MEHYUBOCTb, O0pb0a 3a CyIIECTBOBAaHHUE, ECTECTBEHHBII 0TOOD).

Cunretndeckast Teopus 3Bosonun (CTD) u e€ 0OCHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynanus kak eMHULA BUAA U IBOJIIOLIUN.



JBwxymme cuibl (pakTopsl) SBONIOLMK BUAOB B mpupoje. MyTalMoOHHBIA mporecc |
KOMOMHATUBHAsA U3MEHYMBOCTb. [lomynsiiMOHHbBIE BOJIHBI U Apeild reHoB. M3omsuusa u Murpamus.

EcrectBenHnsblit 0T00p — Hampasistouuii pakrop 3Bomonun. opMel eCTeCTBEHHOTO 0TOOPA.

[TprcnocoOaeHHOCTh OpraHU3MOB Kak pe3ysbTaT 3Bomonuu. [Ipumepsl nmpucnocoOnaeHui y
opranu3zMoB. Apomop}o3bl U UANOATANTALIUH.

Bun u BupooOpaszoBaHme. Kputepun Buga. OcHoOBHble (QOpMBI  BHI000pPa30BAHUS:
reorpaguuecKkoe, 3KOJIOrHIECKOe.
MaxkposBotroIus. @opmbl  3BONMIONUU:  (pumeTHYecKas, JAUBEpreHTHasl, KOHBEpreHTHas,

napaiensHas. HeoOpaTuMocTh 3BONIOIHH.

[TpoucxoxzaeHne OT HeCHEUUAIM3UPOBAaHHBIX NpeakoB. lIporpeccupyromas crnenuanusanus.
AnanTuBHAs paguarus.

JdemMoHcTpauuu:

Topmpemuwi: K. Jlunneit, XK.b. Jlamapk, Y. lapeun, B.O. KoBanesckuii, K.M. bap, 3. I'ekkens,
®. Mrwouep, A.H. Cesepiios.

Tabauybr u cxemwvi: «Pa3BUTHE OPraHUYECKOro MHpa Ha 3emiie», «3apOoJbIlN IT03BOHOYHBIX
KHUBOTHBIX», «Apxeontepukcy», «Popmbl O00pbObl 3a cyuniecTBoBaHME», «EcTecTBEHHBIH 0TOOpPY,
«MHorooOpa3ue  copToB  pacTeHuit», «MHorooOpasue TOpOJa  JKUBOTHBIX»,  «llomymsiumny,
«MyTalMoHHasi U3MEHYMBOCTBY; «Apomopdo3bl», «Maumoamanranum», «OOmas aereHepanusy»,
«/IBmxymme cunel 3Bosmonun», «Kapra-cxema mapuipyra nyremectuss Y.  Jlapsuna», «bopbba 3a
cymectBoBaHue», «lIpucnocobneHHocTs  opraHu3moBy», «leorpaduyeckoe  Bu000pa3oBaHUEY,
«DKOJIOTUYECKOE BUI000pa30BaHUEY.

Obopyoosanue: KOIIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMU OKPAcKH; HAOOp IUIO/I0B U CEMSIH;
kosutekuust «lIpuMeppl 3alIUTHBIX MPUCIOCOOJIEHMM Y >KMBOTHBIX»;, MarHuTHas Moneib «OCHOBHbIE
HaMpaBJICHUs 3BOIIOLUNY»; 00bEMHAA MoJIeNb «CTpOEHHE TOJIOBHOI'O MO3Ta T03BOHOYHBIX».

buoreorpadudeckas kapta Mupa; KowieKuuss «DopMbl COXPAaHHOCTH HMCKOMAEMBIX KHUBOTHBIX H
pacTeHMi»; MarHUTHas Mozeib-aniunkanus «llepekpéct xpoMocoM»; BiakHble mpenaparsl «Pa3sutue
HaceKkoMoro», «Pa3Butue JArymKkuy; Mukponpenapar «/po3zodpuna» (Hopma, MyTrauu GopMbl KpbLIbEB
U OKpacKH Teja).

JlabopaTopHble 1 NpakTHYeCKue padoThl:

Jlabopamopnas paboma Ne 1. «CpaBHEHUE BHJIOB 110 MOP(OIOTHUYECKOMY KPUTEPHION.

Jlabopamopuas paboma Ne 2. «Onucanue nMpucrocoOJeHHOCTH OpraHu3Ma U €€ OTHOCUTEIHLHOTO
XapakTepay.

Tema 2. Bo3nnkHoBeHMe 1 pa3BuTHe KU3HU Ha 3emJe (9 1)

JloHayuyHbIe TPEICTABICHUS O 3apOKACHUM KM3HU. HaydHble TMIIOTE3bl BOSHUKHOBEHMS KM3HU
Ha 3emuie: abMoOreHe3 W MaHclepMusa. XHUMHYEcKas 3BONIONMS. AOHOTeHHBI CHHTE3 OPraHHYECKHX
BEIIECTB M3 HEOPraHUYECKUX. OKCHEpUMEHTAIbHOE TOJATBEP)KICHUE XMMHUYECKOH 3BOJIOLUU.
HauanbHble stanbel Ouosormueckoil ssomtoruu. ['mmoresa PHK-mmpa. dopmupoBanue MeOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE ITPOTOKJIETKH. [lepBbie kneTkn U ux 3Boionus. PopMupoBaHHE OCHOBHBIX
TPYII )KUBBIX OPTaHU3MOB.

PazButne xu3HM Ha 3emiie 1o 3pam U nepuoaam. Karapxen. Apxenckas U IpoTepO30MCKast SPHI.
[Taneosoiickas 9pa u e€ Tmepuoabl: KEMOPHICKUIN, OPJAOBUKCKHUM, CHUIYPHICKUH, JIEBOHCKUMH,
KaMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so30iicKkas dpa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUHN, METIOBOM.

Kaiino3zolickas 3pa 1 €€ nepro/ibl: MajJleOreHOBbIMA, HEOT€HOBBIN, aHTPOIIOT€HOBBIIA.

XapakTepucTUKa KJIMMaTa M TeoJOTMYECKMX mpoueccoB. (OCHOBHBIE JTalbl 3BOJIIOLUU
PacCTUTENBLHOTO U UBOTHOTO MUpa. ApoMopdo3bl y pacTeHul M KUBOTHBIX. [losiBieHue, pacuBer u
BBIMUpAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MMpa Kak OTpa)keHue 3BOMOIUA. OCHOBHBIE CUCTEMATHYECKUE TPYIIIIHI
OpraHU3MOB.



OBomronus 4enoBeKa. AHTPONOJIOrMs Kak Hayka. Pa3BUTHE IpenCTaBICHHUM O MPOMCXOKIECHUU
4yesoBeKka. MeTonbl u3ydeHus aHTponoreHesa.  (CXOAcTBa M pas3iiMuMs 4YEJIOBEKAa M JKMBOTHBIX.
CucremMaTHuecKoe MOJI0KEHUE YEIOBEKa.

JBmwxyume cunbl (pakTopsl) aHTpornorenesza. HacnencrBeHHass M3MEHUMBOCTh M €CTECTBEHHBIN
or6op. OO1ecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHHE OPYIUH TPY/Aa, MBIILJICHUE, PEYb.

OcHOBHBIE CTaIUU U BETBU JBOJIIOLUM YEJIOBEKA: aBCTPAJIONMUTEKH, UenoBek ymenblid, Yenosek
npsaMoxoamui, Yenosek HeanaepranbCkuii, HYemoBek pa3ymHblii. Haxoaku MCKOIaeMbIX OCTaHKOB,
BpeMs CyLIECTBOBaHMsI, 00J1aCTh pacpoOCTpaHeHusi, 00BEM rOJOBHOTO MO3ra, 00pa3 AKU3HH, OPYIHsL.

Yenoseueckne pacbl.  OcHOBHBbIE OOJBIIME pachl: €BponeouaHast (eBpa3uiickasi), HErpo-
aBCTPAJIOUIHAS (3KBaTopuanbHasi), MOHT'OJIOUHAS (a3uarcko-aMepuKaHCKas). Yeprsl
MPUCIIOCOOJICHHOCTH TIPEACTABUTENCH YENOBEUECKUX pac K YCIOBUSAM CYIIECTBOBaHMA. EIUHCTBO
4esloBevecknx pac. Kpuruka connanbHOro JapBUHHA3MA U pacu3Ma.

JdemoHcTpaumuu:

Tlopmpemuor: ®. Penu, JI. [lactep, A.WU. Onapun, C. Muwnep, I'. FOpu, Y. [lapBuH.

Tabauysl u cxemvi: «Bo3HukHOBeHHE COJIHEYHON CUCTEMbI», «Pa3BUTHE OpraHMYECKOro Mupa,
«PacturenbHas kierka», «KuBoTHas kietka», «lIpokapuornueckas kierka», «CoBpeMeHHas CHCTEMa
OpraHMYecKoro mMupa», «CpaBHEHHE AHATOMHUYECKHMX YEpPT CTPOEHHUS YEJIOBEKA U YEIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHbIE MeCTa NaJCOHTOJOTMYECKUX HAXOJOK IPEJKOB COBPEMEHHOIO 4YeJIOBEKay,
«/IpeBHenmue moan», «JpeBHue moan», «llepBsie COBpEMEHHBIE JIIOANY, «HenoBedecKkue pacs».

Obopyoosanue: mynsxkun «IIpoucxoxaeHue denoBeka (OOCTbl aBCTPATONUTEKa, MUTEKAHTPOIa,
HeaH1epTajlblla, KPOMaHbOHIIA)»; CJIENKU KAMEHHBIX OpYAUN IEPBOOBITHOIO YeI0BeKa (KaMHU-YOIIIEPHI,
pyouna, ckpebia); reoxXpoHOJIOTHYecKas Tabnuia; KoJuleKuuss «PopMbl COXPaHHOCTH HMCKOIAEMbIX
KUBOTHBIX U PACTCHUIN».

JlaGopaTopHble H NpaKTH4YeCKHe PadoThI:

Ilpakmuueckas paboma Ne 1. «/3ydyeHue HUCKOIAeMbIX OCTATKOB PACTEHHH M >KUBOTHBIX B
KOJUIEKLIASAX .

OKckypcusi  «OBOJIIOLMSL  OpPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHOHAYYHBIH WIIU
KpaeBeI4ecKuil My3ei).

Tema 3. Opranusmsl H OKpyxkawmas cpeaa (S 4)

OKoJorusl Kak Hayka. 3aJayd U pas3felibl SKOJIOTMH. MeTonbl 3KOJIOTMYeCKUX HCCIeT0BaHUM.
DKOJI0TM4ECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpbl 0OuTaHUs OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/1YIIIHAs, TIOUYBEHHAs, BHYTPHOPraHU3MEHHasI.

Okonoruyeckne (akropel. Knaccudukamus skojgoruueckux — (akTopoB:  aOMOTHYECKHE,
OMOTHYECKHE U aHTpOoNoreHHbIe. JlelicTBrE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbuoTtnueckue (pakTopbl: CBET, TemIeparypa, BiaxkHocTb. Dotonepuoausm. Ilpucnocobienus
OpPraHMU3MOB K JIEHCTBUIO a0HMOTHYECKUX (PaKTOpoB. buosornyeckue putMsl.

buotnueckue ¢aktopsl. Buasl OMOTHYECKHX B3aMMOJEHCTBHMNA: KOHKYPEHLUS, XHIIHHYECTBO,
cumbuoz u ero ¢dopmbl. [lapazutusm, koomepaiusi, MyTyalu3M, KOMMEHCAIM3M (KBapTHPAHCTBO,
HaxJeOHUYeCTBO).  AMEHCalu3M, HeHTpaiu3M.  3HadeHHe OMOTHYECKUX B3aUMOACHUCTBUI s
CYLIECTBOBAHMSI OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMYEeCKHE XapaKTepUCTUKU Nonyssiiuu. OCHOBHBIE MMOKA3aTeNu MOMYJISIIMUA: YUCICHHOCTb,
IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpaAIUs. JIMHAMHUKA YUCIIEHHOCTH MOMYJSIIIUU U €€
perymsus.

JdemoHcTpaumuu:

Iopmpemui: A. T'ym6onbar, K. @. Pynbe, O. I'ekkens.

Tabauyvr u cxemwi: kapta «lIpupomgnsie 30HBI 3emin», «Cpeapl OOUTaHUS OPTraHU3MOBY,
«Doroneproausm», «llonmymsuun», «3aKOHOMEPHOCTH POCTAa YUCIEHHOCTH MOMYJSIUH HHQY30pHH-
TY(QENbKu».

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

Jlabopamopnas paboma Ne 3. «Mopdomoruueckre O0COOCHHOCTH PAaCTEHUHM M3 Pa3HBIX MECT
OoOUTaAHUS.



Jlabopamopnas paboma Ne 4. «BnusiHue cBeTa Ha POCT U PA3BUTUE YEPEHKOB KOJIEYCay.
Ilpakmuueckas paboma Ne 2. «I1oacd€T MIOTHOCTH MOMYJISAINI pa3HBIX BUJIOB PACTCHUN».

Tema 4. CoobmiecTBa M IKOJ0THYeCKHe cUCTeMbI (9 1)

Coo0miecTBo opranu3MoB — OuorieHo3. CTpyKTypbl OHMOILIEHO3a: BHJOBAs, MPOCTPAHCTBEHHAS,
Tpoduyeckas (rumieBas). Bunpl-noMmuaantel. CBsi3u B OHOIIEHO3E.

Dxosiorudyeckue cucrembl (9kocuctembl). [lonsitue 00 dKocucreMe U OUOTEOIEHO3E.
OYHKIHOHAIbHBIE KOMIOHEHTHI 3KOCHUCTEMBI: MPOAYLEHTbI, KOHCYMEHTHI, peayleHTsl. KpyroBopot
BEIIECTB M TOTOK PHEPruM B 3KocucTeme. Tpoduueckue (MUIIEBbIE) YPOBHU IKOCHUCTEMBI. [IuieBbie
uenu u cetd. OCHOBHBIE MOKAa3aTeIN 3KOCHCTEMBI: OHOMacca, MPOAYKLHUA. DKOJIOTUYECKUE MUPAMUIBL:
MPOAYKIMH, YUCICHHOCTH, OMoMacchl. CBOMCTBA AKOCHUCTEM: YCTOWYMBOCTh, CAMOPETYIISALUS, Pa3BUTHE.
Cykueccus.

[IpuponHble  3KOCHCTEMBI. OJKOCUCTEMBI 03€p U pEeK. OKOcHCTEMa XBOMHOIO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOT€HHBbIE  JKOCUCTEMBI. ATPOIKOCHUCTEMBI. YpOOIKOCHUCTEMBbl. buonorumdyeckoe u
XO035IIICTBEHHOE 3HAYCHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢dakrop ycroiumBocTH dKocucTeM. CoXpaHEHHE OHMOJIOTUYECKOTO
pa3zHooOpa3us Ha 3emuie.

VYuenue B.U. Bepuaackoro o 6mocdepe. ['panuibl, coctaB u cTpykTypa Omochepst. JKupoe
BenlecTBO U ero GpyHkuuu. OcoOeHHOCTH Ouocdepbl Kak rino0anbHONW IKOCUCTeMbl. JlMHaMu4eckoe
paBHOBecHE U 00paTHast CBs3b B Onocdepe.

KpyroBopoTsI BeliecTB 1 OMOreOXMMUYECKHE IUKIIBI 3JIEMEHTOB (yriiepoa, a30Ta). 30HAIbHOCTh
ouoctepsl. OcHOBHBIC OMOMBI CyI. BoHBIC OHOMBI.

YenoBeuecTBO B Ouocdepe 3eminu. AHTPONOTreHHbIE M3MEHEHHs B Ouocdepe. [nobanbHbie
9KOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHu€e NpUpoasl U uenoBeuecTBa. (CoxpaHeHue OHOpa3zHOOOpas3usi Kak OCHOBA
ycroitunBoctd  Omocepsl. OCHOBa palMOHAIBHOTO YIIPABICHUS TNPHUPOIHBIMH pecypcaMd H  HX
ucnosib3oBanue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPO/IBL.

JdemoHcTpaumnu:

Ilopmpemui: A. Jlx. Tencinu, B.H. Cykaués, B.J. Bepnaackuii.

Tabnuyvl u cxemwvr: «llumessle nenu», «buoneHo3: coctaB U CTpyKTypa», «lIpuponnsie
coobmiectBa», «llemm mnwuraHus», «OKonoruueckas nupamuga», «buocdepa u  yemoseky,
«JKocHucTeMa IUPOKOIMCTBEHHOTO Jiecay, «IJKOCHCTeMa XBOMHOro Jjeca», «buoleHo3 Bomoémay,
«ArpoueHo3», «lIpumepHble aHTPOINOTrEeHHBIE BO3JEHCTBUS Ha NPHUPONY», «BakHeiline HCTOUYHUKU
3arps3HEHUS] BO3/yXa W TPYHTOBBIX Bon», «llouBa — BakHeWmas cocTaBisonias Ouocheps,
«®Daktopbl gerpaganuu mouBy, «llapHukoBeiii 3hdexT», «DakTOpsl PaAMOAKTUBHOTO 3arpsi3HEHUS
ounocdepnr», «OO0mas crpykrypa O6mocheps», «Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIN
sKpaH Ouocheps», «Kpyroopor yriepoaa B Ouochepe», «KpyroBopoT azora B NpHUpPOE».

Obopyoosanue: wmonenb-anmaukanus «Tunudnele OuoueHO3bl»; repOapuil «PacTutenbHbie
cooOmiecTBay; Koyekiuu «buornenos», «Bpeautenu BaKHEHIIUX CENTbCKOXO3SHCTBEHHBIX KYIBTYP»;
repOapuy M KOJUICKIIMH PACTCHUH M KUBOTHBIX, MPUHAUICKANTNE K PAa3HBIM 3KOJOTHUYECKUM TPYIIIamMm
oxHoro Buaa, KpacHas kaura P®, n3o0paxeHus oxpaHseMbIX BUJOB PACTEHUN U )KHBOTHBIX.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'A HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA
Cornacao ®I'OC COOQO, ycTaHaBiuBarOTCs TpeOOBAHUS K pe3yIbTaTaM OCBOCHHS 00yUJatOIMMHCS
IIpOrpamMM CpeaHero o0IIero 00pa3oBaHus: JHYHOCTHBIM, METAIIPEIMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI
B cTpykType JHMYHOCTHBIX pe3yJlbTaTOB OCBOEHHUs mpeamera «buomorus»  BBIIEIECHBI
CIICAYIOIINE COCTABIISIONINE: OCO3HAHUe O0YUYAIOIIUMUCS POCCUHCKONW TPaKJaHCKOH HIEHTHUYHOCTH —



K CaMOpa3BUTHIO, CAMOCTOATEIBHOCTH M CaMOOIPENCNICHUIO; Haauuue momugayuu K OOydeHUIO
OHMOJIOTHH; YeleHanpasieHHoe pazeumiue BHYTPEHHUX YOEXKJACHUH JMYHOCTH HA OCHOBE KIIIOUEBBIX
LHEHHOCTe M HMCTOPUYECKUX TPAAULUN pa3BUTHA OUOJIOTHYECKOTO 3HAHUS, 2OMOBHOCMbL U
CcnocobHocms O0Yy4aIOUIUXCS PYKOBOJACTBOBAaThCS B CBOEH JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMHM, TMPHUCYIIUMH CHCTEME OHMOJIOTHYECKOro O0Opa3oBaHUs; Haiuuue HKOJOTHUYECKOTO
NpagoCoO3HAHUA, CNOCOOHOCMU CTaBUTHh L€ U CTPOUTH YKU3HEHHBIC IIJIAHBI.

JInyHOoCTHBIE pe3ynbTaTbl OCBOCHMS Ipeamera «bHONOrusA» JOCTUIalOTCs B €AUHCTBE
y4eOHOM W BOCIUTATENBHOM JIEATEIbHOCTH B COOTBETCTBUU C TPAAMIMOHHBIMU POCCHUICKUMU
COLMOKYJbTYPHbIMU, HCTOPUYECKUMH W JYXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMU, IPHUHSATHIMU B
o0miecTBe IMpaBWJIaMd W HOPMaMHU IOBEIEHUS U CHOCOOCTBYIOT MpoleccaM CaMOMO3HaHMS,
CaMOBOCHMUTAaHHUS W CAMOPA3BUTHUSA, PA3BUTUS BHYTPEHHEW NO3ULMHU JIMYHOCTH, NATPUOTU3MA,
YBaXEHUA K 3aKOHY M IPABOIOPSIKY, YEJIIOBEKY TpyJa M CTaplieMy IOKOJEHUIO, B3aHUMHOTO
YBaKCHHsI, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICIUI0O W TPAJAUIUSIM MHOTOHAIMOHAIBLHOTO
Hapona Poccuiickoit ®enepanuu, pUpPoOJE U OKPYXKAIOLIEH cpene.

JInuHOCTHBIE pe3ynbTaThl OCBOEHMSI yueOHOro mnpeamera «buonorus» AOMKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYyYalOUIMXCS  PYKOBOJCTBOBAThCS  C(HOPMHPOBAHHONW  BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOH IICHHOCTHBIX OpHEHTALWH, MO3UTHBHBIX BHYTPEHHHX YOSKICHHIA,
COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM I[EHHOCTSM POCCHUHCKOrO OOIIEeCTBA, PACIIUPEHHUE KUIHEHHOTO
ONBITA U ONBITA JAEIATEIBHOCTH B IPOLECCE pEealu3allid OCHOBHBIX HAIIPABICHUN BOCIMTATEIBHOU
NEeATEIbHOCTH, B TOM YHCIE B YaCTHU:

1. I'pazk1aHCcKOro BOCIUTAHUSA:

— ¢(hOpMHUPOBAHHOCTH TPAXKAAHCKON MO3UILIMK 00YYAIOIIErocs KaKk aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUMCKOro OOLIEeCTBa;

— OCO3HAHHME CBOUX KOHCTHUTYIMOHHBIX NpaB M  0Os3aHHOCTEH, yBa)KeHHWE 3aKOHAa U
IIPaBONIOPSIKA;

— TOTOBHOCTh K COBMECTHOW TBOPUYECKOM IESATENbHOCTH TPU CO3/aHUU YYEOHBIX IPOEKTOB,
pelieHnn y4eOHBIX U TO03HaBATEIbHBIX 3a/1a4, BHIIOJHEHUH OMOJOTMYECKHX 3IKCHEPHUMEHTOB;

— CIIOCOOHOCTb ONPEENATh COOCTBEHHYIO MO3UIMIO 110 OTHOLICHHIO K SIBJIEHUSIM COBPEMEHHOU
’KM3HU U 00BICHSTE €€;

— YMEHHUE YYUTHIBATh B CBOHX JCHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aWMOJEUCTBUS
JOJIeH C pa3HbIMU YOEKIEHUSAMH, KyJbTYPHBIMU IEHHOCTSMU U COIIMATBHBIM TTOJIOKEHHUEM;

— TOTOBHOCTb K COTPYAHMYECTBY B TMPOIECCE COBMECTHOTO BBHITIOJHEHHUS Yy4eOHBIX,
ITO3HABATENIBHBIX U MCCIENOBATEIbCKUX 3a/1a4, YBAKUTEIBHOE OTHOIIEHWE K MHEHHIO ONIIOHEHTOB IPH
00CYXJIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO CO/IEPIKAHMS;

— TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM ACSITEIBHOCTH.

2. I[TaTpuOTHYECKOTr0 BOCTIMTAHUS:

— c(OpPMHUPOBAHHOCTh POCCUICKON TPaKTAHCKOW WJEHTUYHOCTH, MATPUOTH3MA, YBAKECHUS K
CBOEMY HapoJy, YyBCTBa OTBET Iepel POaMHON, ropocTh 3a CBOM Kpai, cBOr PonuHy, CBOW A3BIK
U KyJIbTYypy, IMPOIIJIOE W HACTOSIIEe MHOTOHAIMOHAIBHOrO Haponaa Poccum;

— ILEHHOCTHOE OTHOIIEHUWE K MNPUPOJHOMY HACIEAUIO U  [aMATHUKAM  IPUPOJIBL;
JNOCTH)KEHHMSIM Poccum B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;

— CMOCOOHOCTH OILIGHWBAaTh BKJIAJl POCCUHCKUX YUEHBIX B CTAaHOBIEHHE U pa3BHUTHE
OMOJIOrMM, TOHMMaHUE 3HAueHus OWOJIOTMM B IO3HAHWU 3aKOHOB NPHUPOJBI, B JKU3HH YellOBEKa U
COBPEMEHHOTr'0 OOIIECTBa;

— uaehHas yOeXKIEHHOCTh, TOTOBHOCTH K CiyxeHHtro OTedecTBY M €ro  3aliuTe,
OTBETCTBEHHOCTh 32 €ro Cynab0y.

3. JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUNCKOr0 HApOaa;

— c(pOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ATUYECKOTO MOBEIEHUS;

— CTIOCOOHOCTh OIICHMBATh CUTYallMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha
MOPAJIBHO-HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

— OCO3HAaHHWE JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOHYMBOTO OYAYIIEro;



— OTBETCTBEHHOE OTHOIIEHHME K CBOMUM pOJUTENSIM, CO3/JaHUI0 CEMbH HA  OCHOBE
OCO3HAHHOTO TMPUHATHS LEHHOCTEH CEMEWHON >KM3HM B COOTBETCTBUM C TPAJAULUSIMH HapOJOB
Poccun.

4. JcTeTHYECKOro BOCIIMTAHUS:

— 3CTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAs 3CTETUKY OBbITa, HAYYHOTO M TEXHUYECKOIO
TBOPUYECTBA, CIOpPTa, TPYyJa, OOLIECTBEHHBIX OTHOIICHUM;

— IIOHUMaHUE SMOLHMOHAIBHOTO BO3JEHCTBHS KUBOM MPUPOBI U €€ IEHHOCTH;

— TOTOBHOCTH K CAMOBBIP2KEHHUIO B Pa3HBIX BUIAaX UCKYCCTBA,

CTpPEMIICHHE MPOSIBISATH KaueCTBa TBOPUYECKOM JIMUHOCTH.

5. ®u3nyeckoro BOCNHUTAHMS, (POPMHPOBAHUA KYJIbTYPbI 310POBbSI U 3MOLUOHAJIBHOIO
0J1aronosyqusi:

— MOHMMAaHHME W peaju3alus 3J0pOBOro U 0e30MacHoro obpasza KHU3HU (310pOBOE MUTAHHE,
COONIIO/ICHHE THUTMEHUYCCKHX TIPaBWJI W HOPM, COATaHCHUPOBAHHBIM PEXKUM 3aHATHA W OTABIXA,
perynspHas ¢u3nyecKass aKTUBHOCTH), OEpPEKHOI0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (DPM3HYECKOMY M TCUXUYECKOMY 3I0POBBIO;

— MOHUMAaHKE [IEHHOCTH MPAaBHJI UHIUBUIYATbHOTO M KOJJIEKTUBHOIO O€30MacHOr0 MOBEACHUS
B CUTYaIUsX, YIPOXKAIOUIUX 3OPOBbI0 M KU3HH JIIOJICH;

— OCO3HaHUE TOCJIEACTBUH M HENPUSATHE BPEOHBIX TMPUBBIUEK (YIOTPeOJICHHUS alKOroJs,
HapKOTHUKOB, KypeHus).

6. TpynoBOro BOCHUTAHHA:

— TOTOBHOCTh K TPYZAY, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYIO0JIIOOUE;

— TOTOBHOCTh K aKTHBHOW [EATEIHHOCTH TEXHOJIOTUYECKOW M COLMAaIbHOW HAIMpPaBICHHOCTH,
CIIOCOOHOCTh HMHHUIIMUPOBATH, IUTAHUPOBATh U CAMOCTOSTEIHHO BBIMOIHITh TaKYIO NEATEIHHOCTS;

— UHTEpeC K pa3nuyHbiM cdepaM npodecCHOHATBHONU NeATENbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oyaymield MpodeccCuu M peaJu30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IJIAHBI,

— FOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0 U €aMOOOpPAa30BaHHIO Ha MPOTSHKEHUU Bcel
KU3ZHHU.

7. IKOJIOrMYEeCKOro BOCIIHMTAHMS:

— DKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIIEHHWE K TMPHUPOJIe KaK MCTOYHHMKY >KH3HU Ha 3emiie,
OCHOBE €€ CyILECTBOBAHUS;

— TIOBBIIIEHWE YPOBHS DJKOJIOTHYECKOW KYJIBTYpBI: TMPUOOPETEHHE OMbITa IUIAHWPOBAHUS
MOCTYNKOB M OLEHKH MX BO3MOXHBIX MOCJIEACTBUI Il OKPYXarolehd CpeJibl;

— OCO3HaHHUE TI00aTbHOTO XapaKTepa IKOJOTHYECKUX MPOOJIeM W TYTeH X pEIIeHUS,

— CIIOCOOHOCTh HCIIONB30BaTh MpUOOpeTaeMble TpU H3YyYCHUH OMOJOTUU 3HAHUS U YMEHHS
MPU PEIICHHH TPOOJIeM, CBA3AHHBIX C PAIMOHAIBHBIM MPUPOONOJIB30BaHUEM (COOIIOIEHUE TTPaBUIT
MOBEJICHUSI B NPUPOJE, HAMPABICHHBIX HA COXPAaHEHUE PABHOBECHUS B HKOCUCTEMAX, OXPaHy BHJIOB,
IKOCUCTEM, OMoChepbl);

— AaKTHUBHOE HENpUITHE [EUCTBUHM, NPUHOCAILIUMX Bped OKPYKAOUIEH NpUPOAHOU cpene,
yMEHHE TMPOTHO3UPOBATH HEOJArOMPUITHBIC OSKOJOTUYECKHE TIOCICJACTBUS  MPEINPUHUMACMBIX
JNEUCTBUM M IIPEeNOTBpaliaTh HX;

— HQJIMYHAE Pa3BUTOTO OSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOH KYJIbTYpbI, OIBITA
NESATEIBHOCTH  JKOJIOTMYECKOM  HampaBI€HHOCTH,  YMEHHS  pPYKOBOACTBOBAaTbCA  HMH B
MMO3HABATEIPHOW, KOMMYHHKATUBHOM ¥ COLMAJBHOW TMPaKTHKE, TOTOBHOCTH K YyYacTUIO B
MPAKTUYECKOW JEeATEIbHOCTH SKOJOTHYECKOW HAlpPaBIEHHOCTH.

8. lleHHOCTH HAYy4YHOrO0 TMO3HAHUA:

— c(OpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd ¥ OOIIECTBEHHOW TMpaKTHKH, OCHOBAHHOTO Ha JHAJIOTe KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOEr0 MeCTa B MOJIUKYJIBTYPHOM MHPE;

— COBEPIICHCTBOBAHHWE S3BIKOBOM M YUTATEIHCKON KYJIBTYpPhl KaK CpPEJICTBA B3aWMOICHCTBUS
MEXIy JIOJbMHU U TO3HAHUS MHDPA;

— TIOHUMaHuEe CchenupuKr OWOJOTHM KaK HAayKH, OCO3HaHHe e€ pojJu B (HOPMHUPOBAHHUH
paIMOHATIFHOTO HAYYHOTO MBIIICHHUS, CO3/IaHUU IIEJIOCTHOTO MPEICTaBICHHUS 00 OKPYXKAroIleM MHpE



KaKk O €IWHCTBE MPHUPOJBI, 4YeJIoBeKa W OOIIecTBa, B TO3HAHUHM TMPUPOJHBIX 3aKOHOMEPHOCTEH W
pemieHrH TPoOJIeM COXpaHEHHsI TPUPOIHOTO PABHOBECHS,

— yOeXIEHHOCTh B 3HAYMMOCTH OWOJOTHH JJIi COBPEMEHHOW IMBWIIM3AIMH: OOECTICUeHUs
HOBOTO YPOBHS pa3BUTHUS MCIUIIMHBI; CO3JAHHUS MEPCHEKTUBHBIX OHOTEXHOJIOTHH, CIOCOOHBIX
pemats pecypcHble MPOOJIEeMBI Pa3BUTHS YEJIOBEYECTBA, IOWCKA MyTEH BBIXOAA W3 TIIOOATBHBIX
IKOJIOTUYECKUX TpoOJieM U obecrieueHHsl Mepexofa K YCTOWYHMBOMY Pa3BUTHIO, PAlHOHATBHOMY
WCIOJIb30BAHUIO TIPUPOJIHBIX PECYpCOB M (HOPMHUPOBAHHIO HOBBIX CTAHIIAPTOB >KHU3HHU;

— 3aMHTEPECOBAHHOCTh B TIOJYYCHHUU OWOJIOTUYECKUX 3HAHWUH B IIEJSAX TOBBIMICHHS — OOIIeiH
KYJIBTYPbI, €CTECTBEHHOHAYYHOU IPAMOTHOCTH KaK COCTaBHOW 4YacTH (PYHKIIMOHAIBHOH TPaAaMOTHOCTH
oOy4varoruxcs, GopMUpyeMOil TPU H3YYCHHH OHOJIOTHU;

— MOHUMAHHWE CYIHOCTH METOJOB IIO3HAHUS, WCIONIB3yeMbIX B €CTECTBEHHBIX HAyKax,
CIOCOOHOCTh ~ WCIOJIB30BaTh  NOJy4YaeMble 3HAHWS Ui aHauu3a W OOBSCHEHHS  SIBICHHM
OKPY)XaIOIIEro MUpa ¥ TMPOUCXOIMMX B HEM M3MCHCHHIA, yMEHHE JIenaTb OOOCHOBaHHBIC
3aKIIOYCHUST Ha OCHOBE HAyYHBIX (AKTOB W HMMEIOMMXCSA JaHHBIX C IEJBI0  IOJyYEHHS
JIOCTOBEPHBIX BBHIBOJIOB;

— CIIOCOOHOCTh ~ CaMOCTOSITENIPHO — HCIIOJIb30BaTh  OWOJIOTHYECKUE 3HAHWS JIJIS  PEUICHHUS
mpo0JieM B pealbHBIX YXKU3HCHHBIX CHTYAIlHsX;

— OCO3HAHHE IIGHHOCTH HAy4YHOW JIEATEIIbHOCTH, TOTOBHOCTh OCYIIECTBJIATH IPOCKTHYIO U
HCCIICIOBATEIILCKYIO JICSITEIbHOCTh HHIUBUIYATFHO U B TPYIIIE,

— FOTOBHOCTh M CIIOCOOHOCTh K HENPEpPHIBHOMY O0Opa30BaHUI0 M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJyYEHUIO HOBBIX 3HAHWW IO OWOJOTMM B  COOTBETCTBUHU C  IKU3HCHHBIMH
MOTPEOHOCTSAMH.

METAIIPEAMETHBIE PE3YJIbTATBI

MeranpeameTHble  pe3ysibTaTbl OCBOEHHS ydeOHOro mnpeamera «buosorus» exmouaiom:
3Ha4YMMble s ¢dbopmupoBaHus MHUPOBO33PEHUS oOyyaromuxcs MEKIUCLUIUIMHAPHBIE
(MexmpenMeTHble) OOIIeHAay4YHbIE TOHSATHUS, OTpaKalolue IEeJOCTHOCTh HAaydYHOM KapTUHBI MHpa H
cneun(uKy METOJ0B IMO3HAHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, 3HEPrus,
SIBJIGHUE, IIPOLIECC, CUCTEMAa, HAY4YHbIH (aKT, MPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCClieIoBaHle, HAOII0JCHNEe, U3MEpEeHHe, SKCIEePUMEHT M JIp.); YHUBEpCalbHble YyuyeOHbIE AEHCTBUS
(mo3HaBaTeNbHBIE, KOMMYHUKAaTHBHbIE,  PETYJSITUBHBIE),  OOEcreuMuBaroIIne dbopMupoBanue
(YHKIMOHATBHOM TI'PaMOTHOCTH M COLMANBbHOM  KOMIIETEHIMH OOYy4aroUIMXcsi; CHOCOOHOCTh
oOyyaroluxcsl MCMOJb30BaTh OCBOEHHBIE MEXAMCHUITIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS W
YHUBEpCaJbHbIE yueOHbIE AEHUCTBUS B [IO3HABATENbHON M COLMAIBbHON MpPaKTHKE.

MertanpeamMeTHble pe3ysbTaThl OCBOEHUS MPOrpaMMbl CPEIHEro o0IIero o0pa3oBaHUs JOKHBI
OTpaXkaTh:

ITo3naBaTebHbIE YHHBepcaJIbHbIE YUeOHbIe NeliCTBUS:

1) 6a3oBble JIOrNYecKHe AeiCTBUS:

— CaMoCTOSITeNIbHO (OPMYJIMPOBAaTh M AaKTyaJu3upoBaTh MpodieMy, paccMmarpuBarh €€
BCECTOPOHHE;

— UCMOJIb30BaTh MPU OCBOCHWHU 3HAHUN MPHUEMBI JIOTUYECKOTO MBIIUICHUs (aHalu3a, CHHTE3a,
CpaBHEHMs, KJacCH(UKalKU, 0000IIEHHsI), PACKPBIBATH CMBICT OHOJIOTUYECKUX MOHATHH (BBIIENIATH
UX XapaKTepHble NPU3HAKH, YCTAHABIUBATh CBS3U C JPYTUMH IMOHSATHSIMH);

— OINpEeAeNATh LENIN JCSATENBHOCTH, 3a/JaBas IapaMeTpbl W KPUTEPUU MX JOCTHIKEHHS,
COOTHOCUTBH PE3YNIbTAThl JNEATEIBHOCTH C TOCTaBICHHBIMHU LIETSMU;

— UCIIONIb30BaTh OMOJIOrMYECKHE MOHATHUS 7151 00BsCHEHU (DAaKTOB U SIBJICHUH KUBOM MIPUPOIBI;

— CTPOUTH JIOTHYECKHUE PACCYKIACHHs (MHIYyKTUBHBIC, NEAYKTHBHbBIE, TI0 AHAJOTUH), BBIABIATH
3aKOHOMEPHOCTH W NPOTHBOPEYHMS B PpAcCMaTPUBAEMBIX SBIEHUSAX, (OPMYIMPOBATH BBIBOJABI U
3aKJIIOUEHNUS;

— IPUMEHSTh CXEMHO-MOJEIIBHBIE CPEJICTBA JUIS IPEACTABICHMS CYIIECTBEHHBIX CBSI3€d U
OTHOLICHUA B U3y4yaeMbIX OMOJIOTMYECKHX OOBEKTaX, a Takke IPOTHBOPEYMH pa3HOro poja,
BBISIBIICHHBIX B PA3IMYHBIX WH(POPMALMOHHBIX HMCTOYHHKAX;



— pa3pabareiBaTh IUIAH PEUICHHs MPOOJIEMBbI C YYETOM aHaIM3a UMEIOLIMXCS MaTepUalIbHBIX
U HeMaTepHallbHbIX PECypCOB;

— BHOCUTb KOPPEKTHBBI B JESITEIIBHOCTb, OLIEHUBAaTh COOTBETCTBUE pE3YJIBTATOB LENSIM,
OLICHUBATh PUCKH MOCIEACTBUI NeATeIbHOCTH;

— KOOPAMHUPOBaTh M BBINOJNHATH Pa0OTy B YCIOBUSX pEalbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHUS;

— pa3BUBaTh KpPEaTHMBHOE MBIIUICHHE NPU PEIICHUH XU3HEHHBIX MPoOIeM;

2) 0a3oBbIe HCCJIeA0BaTEIbCKUE JelHCTBUSA:

— BJAJeTh HABBIKAMU Y4E€OHO-HCCIEIOBATEIbCKOW M TPOEKTHOH AEATENbHOCTH, HABBIKAMU
paszpelieHust mpobseM; o0anaTh ClIOCOOHOCTbIO U TOTOBHOCTHIO K CAMOCTOSITEIBHOMY MOHCKY METOJIOB
pelIeHHsI MPAKTHYECKUX 33134, IPUMEHEHHIO Pa3IMYHBIX METOOB O3HAHUS;

— HCIOJIb30BaTh pAa3jMyHble BUABl JEATEJIBHOCTH IO TOJYyYEHHIO HOBOTO 3HAHHUA, €ro
MHTEpHpeTauy, IpeoOpa3oBaHUI0 U NPUMEHEHUIO B YU€OHBIX CUTYyallUsX, B TOM YHUCIE TPU CO3TAHUHU
y4eOHBIX U COIUAIBHBIX MTPOEKTOB;

— (popMupoBaTH HAYYHBIM THIl MBINUICHUS, BIIAJETh HAYYHOW TEPMHUHOJIOTHEH, KIFOUYEBBIMU
MOHATUSIMH U METOAAaMH;

— cTaBUTh W (QopMynHpoBaTh COOCTBEHHBIC 3aJaud B OOpPa30BATEIBHOW JAEATCIBHOCTH U
KU3HEHHBIX CUTYAIMSIX;

— BBIABIATH TNPUYMHHO-CIICACTBEHHBIC CBSI3M W aKTYalIM3WpOBAaTh 3ajady, BbIIBUTATh
TUIOTE3y €€ pelleHHs, HaXOIUTh apryMEHThl IJisi JOKa3aTelbCTBA CBOUX YTBEP)KIEHHUH, 3a7aBaTh
napaMeTpel ¥ KPUTEPUH PELICHUS;

— aHaIM3UpOBaTh TIONYYCHHBbIE B XOAE pEIIeHUs 3aJadyd  pPe3yJabTaThl, KPUTHUYECKU
OLIEHHMBATh UX JOCTOBEPHOCTb, IIPOrHO3UPOBATh M3MEHEHHE B HOBBIX YCIOBHSX;

— 1aBaTh OLIGHKY HOBBIM CHUTYallUsIM, OIICHHBATh MPHUOOPETEHHBIN OIBIT;

— OCYILIECTBJISITh IIEJICHAIIPABJIECHHBIM IOMCK IE€peHOca CPEJICTB U CHOCOOOB JEHCTBUS B
npodecCHoHANBHYIO Cpeny;

— yMeTb  IEpPEeHOCUTh 3HAaHUS B  T[IO3HABATEIbHYHO W  IMPAKTUYECKyl0  olbnactu
KHU3HEJIEeATEITbHOCTH;

— YMEThb WHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

— BBIIBUTaTh HOBBIE WJEH, MpEAjiaraTb OPUTHHAIBHBIE TOAXOJbI M  pELICHHUS; CTaBUTh
npoOyieMbl U 3aJaud, JOMYCKAIoIINe albTepHATUBHBIE PELICHMUS;

3) padora ¢ undopmanueii:

— OpPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HHPopManuu (TEKCTe ydyeOHOro mnocoous,
HAY4YHO-TIONYJISIPHON JIUTEepaType, OMOJIOrMYECKUX CIIOBapsAX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax
TaHHBIX, B VIHTEpHETe), aHaIM3UpOBaTh WH(GOPMALHUIO PA3TUYHBIX BUIOB M (HOPM TNPEICTABICHHS,
KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTb M HENPOTHBOPEUMBOCTH;

— (opmynupoBaTh 3ampochl U NPUMEHATh pa3IUYHbIE METOJbl HpH IOHCKE U 0TOOpe
Ouosiornyeckoil nHpopmManuu, HEOOXOAUMOM i BBINOJIHEHUS Y4eOHBIX 3ajad;

— TPHOOpEeTaTh OIBIT WCIOJb30BaHUS WH(MOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHIA,
COBEPILIEHCTBOBATh KYJIBTYpPY aKTHBHOT'O HCIOJB30BAHUS PA3IMYHBIX MOUCKOBBIX CHCTEM;

— CaMOCTOATEIbHO BBIOMpaTh ONTHUMAJbHYIO (OpPMY MpEACTaBICHUS OHOJIOTHYECKON
uHpopManuu (CXeMbl, TpapuKu, IUArpaMMbl, TAOJIUIBI, PUCYHKH U JIp.);

— WCIONB30BaTh HAYYHBIA S3BIK B KayeCTBE CpEACTBa mpU paboTe ¢ OHOJOTHYECKOU
uHpopMalMel: NMPUMEHATh XUMHUYecKHe, (QU3MYeCKue M MareMaThdecKhe 3HaKd U CHUMBOJIBI,
dbopmynel, abOpeBHaTypy, HOMEHKIATYpy, HCIIOJB30BaTh W  TMPEOOpa3oBbIBATH  3HAKOBO-
CHUMBOJIMYECKHE CPEACTBA HAIJITHOCTH;

— BJAQNETh HABBIKAMHM  pacliO3HaBaHUS ®  3amMThl  WHMOpMAIMK, WHPOPMAIMOHHON
0€30MaCHOCTH JINYHOCTH.

KoMMyHHKaTHBHbIE YHHBepCAJbHbIe IeHCTBHSA:
1) oO1ienue:



— OCYILECTBIISITh KOMMYHHUKAIlMM BO BCeX c(epax >XU3HH; aKTUBHO YYacTBOBATH B JHAJOre
WIA JIUCKYCCUU II0 CYIIECTBY OOCyXJaeMoi TeMbl (yMEHHME 3a/JaBaThb BOIPOCHI, BBICKA3bIBATh
CY)KIEHHsS  OTHOCUTEIBHO  BBINOJHEHUs  IpeylaraéMoOd  3aJadd, YYUTbIBATb  UHTEPECHl U
COIJIACOBAHHOCTh TMO3ULMH APYrUX YYaCTHUKOB AMAJOra WIH JUCKYCCHUH);

— pacrio3HaBaTh HeBepOaJIbHbIE CpENCTBAa OOLIEHMS, ITOHMMAaTh 3HAYEHHWE COLIMAJIBHBIX 3HAKOB,
IPENOCHIIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTyalluil; yMeTb CMAr4aTb KOHQUIMKTBI U BECTH
IIEPErOBOPBHI;

— BJIQJIETh PA3JIUYHBIMU croco0aMu OOLIEHMS U B3aUMOACUCTBUS; IOHUMATh HaMEpEeHHUs
ApYTuX JIOACH, MHPOSBIATH YBaKUTEIBHOE OTHOIIEHHWE K CcOOECeHMKY M B KOPPEKTHOH ¢opme
(GbopMyIMpOBaTh CBOM BO3pa)KEHMUS;

— Pa3sBEPHYTO U JIOTUYHO U3J1araTb CBOXO TOUKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX CPEICTB;

2) coBMecTHAs1 1esiTeJIbHOCTD:

— MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJHOM M WHIAMBHIYalIbHOH palbOThl mpU
peleH OHOJIOrNYecKol MpoOiaeMbl, 0OOCHOBBIBaTh HEOOXOJIUMOCTh NMPHUMEHEHHUsS I'PYNIIOBBIX GOpM
B3aMMOJICHCTBHS TIPU pEIICHUH y4eOHOU 3amauw;

— BBIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX MACUCTBUM C y4€TOM OOLIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KIOr0 4J€Ha KOJUICKTHBA;

— IPUHUMATB L€JIb COBMECTHOM AESITEIBbHOCTH, OPIraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS 110
€€ JIOCTM)KCHMIO: COCTABJIATH IUIAH JACUCTBUM, pacHpenesaTb POJUM C y4ETOM MHEHUM Y4YaCTHHKOB,
00CyX/1aTh pe3yJbTaThl COBMECTHOM padoThI;

— OLIEHMBATh KAyeCTBO CBOEr0 BKJIaJa W BKJIAJA KaXKIOrO0 YYaCTHHMKAa KOMaHAbl B OOIIMH
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

— IpeularaTb HOBBIE IPOEKTHI, OLEHUBATH HUIECH C IO3UMLUU HOBHU3HBI, OPUTMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

— OCYIIECTBJISITH IIO3UTUBHOE CTPAaTErM4ECKOE IOBEJCHHE B  PA3IUYHBIX CUTYyalMsX,
IPOSIBJISITH TBOPUECTBO U BOOOpa)keHHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC yHHBepCaJbHbIC y4eOHbIC JCHCTBHA:

1) camoopranusanms:

— HCIIOJIb30BaTh OMOJOrMYECKHe 3HAaHUSA JJs BBIABICHHUS NpoOJEeM M UX peleHus B
KU3HEHHBIX M Y4YEOHBIX CHUTYalUsX;

— BBIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH IIeJIeBbIE M CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M TMOCTYNKax I10 OTHOIIEHUIO K JKUBOW TMPUPOJE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKPYKaIOILHKX;

— CaMOCTOSITENIBHO OCYILIECTBJISITh IO3HABATENbHYIO JIEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (POpMyTUpOBaTh COOCTBEHHBIE 3a/aud B OOpPa30BATENBHOW JEATEIBHOCTH M >KU3HEHHBIX
CUTYyalMsIX;

— CaMOCTOSITENIPHO COCTaBJIATh IUIAH pelIeHUs NpoOjeMbl C y4E€TOM MMEIOLIMXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUN;

— 1aBaTh OLIEHKY HOBBIM CHUTYyallMsIM;

— pacHIMpsATh paMKH y4eOHOro IMpeIMeTa Ha OCHOBE JIMYHBIX NMPEANOUYTCHUN;

— JleNlaTh OCO3HaHHBIA BHIOOpP, apryMEHTHUpPOBATh €ro, OpaTb OTBETCTBEHHOCTb 3a PEILICHHE;

— OLIEHUBATh MPUOOPETEHHBIN OIBIT;

— COcoOCTBOBaTh (DOPMUPOBAHHUIO U MPOSBICHUIO IIUPOKOM 3PYIUIIMKA B PA3HBIX OOJACTSIX
3HAHUN, TOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIBTYPHBII YpOBEHB;

2) CaMOKOHTPOJIb:

— J1aBaTh OIICHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHBBI B JEITEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YyJIbTAaTOB LIEIIAM;

— BJIQJIETh HAaBbIKAMHU II03HABATENIbHON pe(dIeKCHU KaK OCO3HAHMS COBEPIIAEMBIX JEWCTBUIA
U MBICIIUTENBHBIX TPOLIECCOB, UX PE3YyIbTaTOB W OCHOBAHUHN; HCIIOJIB30BaTh MNPHEMBI pedIieKcun
IVl OLEHKH CUTYallMM, BBIOOpPAa BEPHOTO pEIICHUS;

— YyMETb OLIEHHMBAThb PUCKH U CBOECBPEMEHHO IIPUHUMATh DPELICHUS I10 UX CHUKECHUIO;



— IpUHAMATh MOTHUBBEI M apryMEHTHI OPYIHUX IIPU aHAIU3€ PE3YyJIbTATOB JEATEIIbHOCTH,
3) npuHsATHE Ce0A M APYrux:

— IPpUHHUMATh 06651, IIOHHUMAasg CBOHM HCAOCTATKHM M AOCTOMHCTBA,

— IPUHUMATh MOTHUBBI U apryMEHThl APYTUX IPH aHalIu3e pPe3ylbTaToB JEATEIbHOCTH;
— pU3HABaTh CBOE MPaBO M NPaBO APYrUX Ha OLIMOKH;

— pa3BUBaTh CIOCOOHOCTH MOHMMATh MHUP C IO3ULHUHU JIPYroro YyeloBeKa.

NPEJMETHBIE PE3YJIbTATHI
[Ipenmernsie pesynbTarhl ocBoeHus mporpammbl COO 1o Ouosioruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT creunuduyeckue Juig ydyeOHoro mnpenmMera «buonorus» HaydHble 3HAHHUS, YMEHHS U
COCOOBI JICHCTBHM MO OCBOCHHIO, MHTEPIPETALMM M IMPEoOpPa30BAHUIO 3HAHUHM, BUIBI JEATEILHOCTH
[0 TOJYYEHUIO HOBOIO 3HAHMS M IPUMEHEHHWIO 3HAHWM B pa3iMYHbIX Y4YeOHBIX CHUTyalMsX, a
TAaKXK€ B PpEAIbHBIX J>KU3HEHHBIX CHUTYyallUsiX, CBA3aHHBIX C OWojorueid. B mporpamme mnpeameTHbIe
pe3yabTaThl NPEACTABIECHbI 10 rofaM OO0YyYeHHS.

10 xknacc

[IpenmeTHbie pe3ynbTaThl OCBOSHHS y4eOHOTO mpeamera «bUOJIOTHS» JOIDKHBI OTPaXKaTh:

1) chopMHpOBAaHHOCT 3HAHUH O MeCTe€ U pPOJM OHOJOrMM B CHCTEME HAYYHOIO 3HAHMSA
€CTeCTBEHHBIX HAayK, B (DOPMHPOBAHMM COBPEMEHHOW €CTECTBEHHOHAyYHOW KapTUHBI MHUpa W
HayYHOI'O MHPOBO33PEHUS; O BKJIAJE POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosiorny; (pyHKIIMOHAIEHOW TPAMOTHOCTH YEJIOBEKa JJIsl PEIICHHs >KU3HEHHBIX 3ajad;

2) yMeHHue pacKpblBaTh COJEpXKaHHUE OHOJIOIMYECKMX TEPMHUHOB M TOHSTUMN: XHU3Hb, KIIETKa,
opranusM; MeTabonmu3M (OOMEH BeEUIeCTB M IPEBpAIEHUE JHEPTrUH), IoMeocTa3 (CaMmoperyssius),
YPOBHEBasi OpraHM3aLUsl KMBBIX CHCTEM, CaMOBOCIPOM3BEIEHHE (PEeNpoIyKIus), HACIEICTBEHHOCTS,
M3MEHYHBOCTb, POCT U Pa3BHUTHE;

3) yMeHue wu3nararb OWOJOTMYECKHE TEOpUM (KJIETOYHAs, XPOMOCOMHAs, MYTal[MOHHas,
LEHTpaJbHas JoTMa MOJIEKYJsIpHOI Ouonorun), 3akousl (I'. Menaens, T. Moprana, H.W1. BaBunosa) u
yuyeHuss (0 IIeHTpax MHOrooOpasusi M NPOMCXOXAEHUS KylIbTypHbIX pacteHudt H.U. BaBunosa),
OTIPENIENIATh TPAHUIBI MX MPUMEHUMOCTH K KHBBIM CHCTEMaM;

4) yMeHue BIaZeTh METOJaMM HAay4YHOTO IIO3HAHUS B OHMOJIOrMU: HAONIOJEHHE M ONHCAHUE
KHUBBIX  CHCTEM, TPOIECCOB W  SBICHHIA, OpraHW3alUsl ©  TPOBEIACHHWE  OHMOJIOTHYECKOTO
SKCHEPUMEHTa, BBIIBUKEHHE THUIOTE3bl; BBIABICHHE  3aBUCHUMOCTH  MEXAY  HCCIIEAYEeMBbIMU
BEIMYMHAMH, OOBSCHEHHE TIONYYEHHBIX PE3Yy/IbTAaTOB, HCIIONB30BAHHBIX HAYYHBIX TOHSITHHA, TEOpUi
U 3aKOHOB; YMEHHE JIelaTh BBIBOJBI Ha OCHOBAaHMM IOJYYEHHBIX PE3YJbTATOB;

5) yMeHHWe BBIIENATH CYIIECTBEHHBIC NPU3HAKA BHUPYCOB, KJIETOK MPOKAPUOT M JYKapHOT;
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB; OCOOEHHOCTH TIPOLIECCOB: OOMEHa BEIIEeCTB U
MpeBpamieHusi JHEPrud B KJETKe, (OTOCHHTE3a, IUIACTHYECKOTO M OJHEPreTHYecKoro oOMeHa,
XeMOCHHTE3a, MUTO03a, MeH03a, OIJI0JOTBOPEHHS, Pa3MHOXKEHNUS, HHIUBUIYaJIbHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

6) yMeHHE MPHUMEHATh MOJY4YEHHbIE 3HAHMA JUIsI OOBSICHEHHUS OMOJOTHYECKUX IPOLECCOB U
SBIICHHUM, JJISl TIPUHATHS TPAKTHYECKUX pPEIICHWH B TIOBCEAHEBHOW XHM3HH C IIEJhI0 OOECredeHUs
0€30IaCHOCTH CBOETO 370POBbS U 3/I0POBbsSI OKPYXAIOIIUX JIFOJEH, COOMI0AEHUS HOPM T'PaMOTHOTO
MOBEJICHUSI B OKPYXKAlOIIeH NPUPOIHOH cpene; TOHWMaHWE HEOOXOAMMOCTH  HCIOJIb30BAHUS
JOCTH)KEHUH COBPEMEHHOW OMOJIOTMM W OMOTEXHOJIOTHH Ul PalMOHAIBHOTO MPUPOIOINOIb30BAHNUS;

7) yMeHHe pemaTh dJIeMeHTapHbIe TeHETHYECKUE 33/1a9l Ha MOHO- M TUTUOPUIHOE CKpEIINBaHUE,
CIIETIJICHHOE HACJIeZIOBAaHUE; COCTaBJIATh CXEMbl MOHOTHOPUIHOIO CKpEIIMBAaHUS IS IpeJICKa3aHus
HaCJIeIOBaHsI TPU3HAKOB y OPTaHU3MOB;

8) yMeHHE BBINOMHATH J1a0OpaTOpHbIE W MpakTHYecKHue paldoThl, cOONIOJaTh MpaBUia MpU
pabote ¢ y4yeOHBIM U J1aOOpPaTOPHBIM O0OpPYIAOBaHUEM;

9) yMeHHe KPHUTHYECKH OLIEHWBAaTh M HWHTEPHPETHPOBATH HHPOPMALMIO OHOJIOTHYECKOro
COJIEp KAaHUs, BKJIIOYAIOLIYIO IICEBAOHAYYHbIC 3HAHMs M3 pa3iauuHblXx HcTo4HUKOB (CMMU, HaydHO-



NOMYJISIiPHbIE ~ MaTepHalibl); 3TUYECKHE AaCMEKThl COBPEMEHHBIX HCCIEeOBaHMA B  OMOJIOTHH,
MeIUIHE, OMOTEXHOJIOIHH;

10) ymenme co3maBaTh COOCTBEHHBICE IHCHMEHHBIE W YCTHBIE COOOIIEHHS, 0000IIas
OHMOJIOrMYecKyl0 HH(OpPMALMIO M3 HECKOJIBKUX HCTOYHUKOB, T'PAMOTHO HCIOJB30BaTh MOHSITUWHBIN
anmnapar OMOJIOTHUH.

11 kaace

[TpenMeTHBIE pe3yabTaThl OCBOECHUS yueOHOro nmpeamMera «buonorus» A0mKHBI OTPaXkaTh:

1) chopMupoBaHHOCTH 3HAHMM O MecTeé M POJM OHUOJOTMH B CUCTEME HAy4YHOTO 3HAHUA
€CTeCTBEHHBIX HayK, B (DOPMHPOBAHMM COBPEMEHHOW €CTECTBEHHOHAyYHOW KapTUHBI MHpa W
HAyYHOTO MHUPOBO33PEHUS; O BKIAJE POCCUUCKUX U 3apyO0ekKHBIX yUEHBIX-OMOJIOrOB B pPa3BUTHE
Oouosiorny; (pyHKIIMOHAIBHOW TPAMOTHOCTH YEJOBEKa JJIsl PEIICHHs >KU3HEHHBIX 3a]ad;

2) yMeHue pacKpblBaTh COJEpKaHUE OMOJOTHYECKHMX TEPMUHOB W TOHSATUMN: BHJ, MOMYJISAIUS,
reHO(OH ], DBOJIONMSA, IBWXKYIIHE CUJIbl ((AKTOPBI) SBOJIOLUHU, HPUCHIOCOOIEHHOCTh OPraHU3MOB,
BUJI000pa30BaHue, SIKOJIOrHUECKUe (PaKTOPhl, SKOCUCTEMA, MPOAYLIEHThI, KOHCYMEHTHI, PeIyLIEHThI, LIeTH
MUTAHKS, SKOJIOTHYECKasl MUpaMuIa, OMoreoreHo3, onocdepa;

3) ymeHuwe wu3jaraTh OHOJOTUYECKHE TEOPUU (9BOJIOIIMOHHASA  TEOPHUS Y. dapBuHa,
CUHTETUYECKass TEOpHUsl DSBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH  (3apOJIBIIIEBOTO  CXOJCTBA
K.M. bapa, yepenoBanusi TnaBHbIX HampaBieHuid u myrteil sBomonnu A.H. CeBepiioBa, yueHus o
ouochepe B.U. BepHajckoro), onpenensiTh I'paHUIBI WX MPUMEHHUMOCTH K XHUBBIM CHUCTEMaM;

4) yMeHHe BIAJeTh METOJaMU HAYYHOTO TIIO3HAaHUS B OHOJIOTHH: HAOMIOJACHHE M OIHCAHUE
KUBBIX  CHCTEM, IPOLECCOB M  SBJICHWM; OpraHu3auus U  [POBEAECHHUE  OUOJIOTHYECKOTO
OKCIIEPUMEHTA,  BBIIBIKEHUE THUIOTE3bl;  BBISBICHHWE  3aBHUCHUMOCTH  MEXAY  HCCIEAYEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IIOJYUYEHHBIX PpE3YyJIbTAaTOB, MCIOJIb30BAaHHBIX HAYUHBIX IOHATUNH, TEOPHM
M 3aKOHOB; YMEHHE JIeIaTh BBIBOJIBI HA OCHOBAHHUH IOJIYUEHHBIX pPE3YyJIbTAaTOB;

5) yMeHHE BBLIEIATh CYIIECTBEHHbIE IMPU3HAKU CTPOEHHSI OMOOOBEKTOB: BUJOB, HMOMYJISALMM,
MPOJYLIEHTOB, KOHCYMEHTOB, PEIYyLEHTOB, OHOreOlIEHO30B M HKOCHUCTEM; OCOOCHHOCTH IMPOIECCOB:
HACJIEJCTBEHHON WM3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUA000pa30BaHUsA, MPHUCTOCOOICHHOCTH
OpPraHU3MOB, JEHCTBHUS SKOJIOTMYECKUX (DAKTOPOB HA OPraHU3MBI, IMEPEHOCa BEIIECTB U MOTOKA
SHEPrUM B OKOCHUCTEMaX, AaHTPONOIeHHBIX HW3MEHEHMH B JKOCHCTEMax CBOEH MECTHOCTH,
KpYroBOpOTa BEIECTB U OMOreOXMMHMUYECKUX LHMKIOB B Ouocdepe;

6) yMEHUE TPUMEHSTH TMOJYYEHHbIE 3HAHUS i1 OOBSICHEHHUsS] OMOJOTUYECKUX TPOIECCOB U
SBJICHUM, IS TPUHATHSA NPAKTUYECKUX pEIIeHHH B TMOBCEAHEBHOM JXM3HM C IIeNbI0 OOecredeHus
0€30MacCHOCTH CBOETO 370pPOBbSl M 3J0POBbSI OKPYKAIOLIUX JIOACH, COOMIOJEHUS HOPM TI'PaMOTHOTO
MOBEJCHUST B OKpYXarolled NpUpOAHOM cpene; MOHHMMaHHE HEOOXOAMMOCTH HCHOJIb30BaHUS
JOCTUKEHUM COBPEMEHHOM OHMOJIOTMU ISl palMOHAIbHOIO MPUPOJIONOIb30BAHUS;

7) yMeHHe peliaTth JIeMeHTapHble OMOJIOTHYECKUE 3a]aul, COCTABIIATh CXEMBbI IIEPEHOCA BEIIECTB
Y DHEPI'HH B SKOCUCTEMaX (LIeNH MUTaHUS);

8) yMeHMe BBIIOIHATH Ja0OpaTOPHbBIE U MPaKTHUECKUE paboThl, COONII0IATh MpaBuiIa Mpu padoTe
C y4eOHBIM U J1TaOOpaTOpHBIM OOOPYIOBAHUEM;

9) yMmeHHe KpPUTHYECKM OLEHHBAaTh W WHTEPHPETHPOBATh WHPOPMAIHMIO OHOJIOTHYECKOTO
CoJiep’KaHus, BKIIIOYAIOLIYIO IICEBJOHAyYHble 3HaHUS W3 Pa3NWyHbIX HcTOoyHUKOB (CMMU, HayuHo-
MOTYJISIPHbIE MaTepUalbl); paccMaTpUBaTh TJI00AbHBIE AKOJOTMUYECKHE IMPOOJIEMbl COBPEMEHHOCTH,
¢dbopMHpOBaTh MO OTHOIICHHWIO K HUM COOCTBEHHYIO MO3HUIIHIO;

10) ymenue co3naBaThb COOCTBEHHbIE IMCBbMEHHbIE W  YCTHBIE COOOIIEHHUs, 00001as
OMOJIOrMYecKyl0 HH(OpPMALMI0O M3 HECKOJIBKUX HCTOYHUKOB, I'PAMOTHO HCIOJb30BaTh MOHSITUWHBIN
anmapat OWOJIOTHH.






TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

1 u B Hegem10, Bcero 34 u, 1 u —

pe3epBHOE BpeMs

Tembl  ypokoB H
KOJIMYEeCTBO 4aCOB

HporpaMMnoe coaecpkaHue

OcHOBHbBIE BU/BI 1€ATCIBHOCTH oﬁyqaloumxca

Tema 1. buosorus kak Hayka (2 4)

1. Buojorus
Hayka (1 v)

KaK

buonorus xak Hayka. CBsizu OHOJNIOTHU C OOIIECTBEHHBIMU,
TEXHUYECKUMU M JIPYTHMU €CTECTBEHHBIMH HayKaMH,
dbunocodueit, peTuruen, STUKON, SCTETUKON U TipaBoM. Poib

Ouosornu B (OPMHPOBAHWU COBPEMEHHOH HAyYHOUH
KapTUHbI Mupa. Cucrema OMOJIOTHYECKUX HAYK.
JdemoHcTpaumuu:

Ilopmpemor: Y. Napsun, I'. Mennens, H. K. Konbuos, JIx.
Yorcon u ®@. Kpuk.
Tabauywl u cxemwvl: «MeTOIBI TO3HAHUS KUBOW TTPUPOIHI

PackpeiBath copepkaHue€ TEPMHUHOB
MHPOBO33pCHHE, Hay4yHasi KapTUHA MHUpa,
TUIIOTE3a, TEOPUsI, METObI UCCIICIOBAHUS.
XapakTepu3oBaTh OMOJOTHIO KaK HayKy, €€ MECTO W POJb CpelIu
JIPYTUX €CTECTBEHHBIX HayK.

[lepeuncnsaTe paszznensl OWOJIOTHH B COOTBETCTBUU C OOBEKTAMH
W3Yy4YEHUSI.

HaspiBath BakHeHIIME OTpacin OMOJOTUYECKUX 3HAHHUM U 3a/1ayH,
crosiue nepen onosorueit XXI B.

U TOHATHUH: HAy4dHOE
HAay4HBIH METOJ,

2. Metoabl mo3HaHus | MeTtoasl MO3HAHMA JKUBOM  NpupoAsl  (HaOmroaeHue, | PackpriBaTh cojepkaHue TEPMUHOB U MOHSATUN: HAy4HBIH METO[,
sKUBOii mpupoasb! (1 4) | SKCIEPUMEHT, ONMCaHHe, W3MepeHHe, Kiaccu(uKalus, | METOAbI UCCIIEOBAaHUS.
MOJIETTUPOBAHUE, CTATUCTHUECKAss 00pabOTKa JaHHBIX ). XapakTepu30BaTb OCHOBHBIE METObl MO3HAHUS KUBOW MPUPOJIBL:
JleMoHCTpanum: HaOro1eHue, 9KCIIEPUMEHT, OIMCAaHUE, U3MEpEHHUE,
Tabauywvl u cxemwvi: «MeTOABI TO3HAHUS JKUBOU TTPUPOIBI. Kiaccuukanusi, MOJICIUPOBAHUE, CTaTHUCTHYecKas oOpaboTka
JlabopaTopHble U IpaKTHYeCKHe PadoThI: JIaHHBIX.
Ipaxmuueckas paboma Ne 1.
«Hcnonp30BaHMe pa3MYHBIX METOJOB IpU HM3YyYEHUU
OMOJIOrM4YECKUX OOBEKTOBY.
Tema 2. /Kuble cucteMbl 1 X opranuszanus (1 4)
3. Buosoruveckue | )Kusble cuctembl (OMOcHCTEMBI) Kak MpeaAMeT H3ydeHHs | PackpblBaTh cojep)kaHME TEPMHHOB U TOHSATHI: cucTeMa,
CHCTEMBI, Ipouecchl U | Ouonoruu. OTIMYME KUBBIX CHUCTEM OT HEOPraHWYECKOH | OMOJIOTMYeCKass CHCTEMa, JJIEMEHTBl  CHCTEMBI, CTPYKTypa
ux uzydenue (1 4) npupoabsl. CBolicTBa OwocucTeM HW WX pa3HooOpasue. | OMOCHCTEMBbI, CBOWCTBA JKHUBBIX CHCTEM, OOMEH BEIIECTB,
VYpoBHM  opraHM3anuMu  OMOCHCTEM:  MOJIEKYJSPHBIH, | pa3MHOXKEHHUE, POCT, pa3BUTHE, HACIIEACTBEHHOCTh, H3MEHUYUBOCTH,
OpPraHOMAHO-KJIETOYHBIN, OPraHU3MEHHBIN, MOMYJIAIUOHHO- | Pa3ApaXMMOCTh, SHEPro3aBUCHMOCTb, YPOBHU  OpraHU3aluu
BUJIOBOH, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUIT), | )KU3HU (OMOCUCTEM).
6uocoepusiii. Hayku, nszydaronme OuocucreMbl Ha pa3HbIX | XapaKTepu3oBaTh IIPUHIUIIBI OpraHU3alNH O6uocucrem:




YPOBHSIX OpraHU3aLIH.
JdeMoHcTpanum:

Tabnuyer u cxemvi: «OCHOBHBIE TPU3HAKU KU3HWY,
«YPpOBHHU OpraHU3aLUy )KUBOU IIPUPOIBI».

Obopyoosanue: moaenb moiekynsl JJHK.

OTKPBITOCTh, ~ BBICOKAsl  YIOPSIOYEHHOCTh,  CaMOpPETYJISIHS,
HEPAPXUYHOCTD.

[lepeuncnsiTh yHUBEpCaJIbHBIC CBOWMCTBA JKUBOTO: EIHHCTBO
XMMHUYECKOTO COCTaBa, Pa3ApaXMMOCTh, JBHKEHHE, T'OMEOCTas,
POCT M pPa3BUTHE, HACIEICTBCHHOCTh, M3MEHUYHBOCTH, JBOIIOIUSI
(mpucnocobieHne K U3MEHSIOIUMCS YCIIOBHSIM).

[TpuBOAUTE TIPUMEPBI OMOCHCTEM PAa3HOTO YPOBHS OpTaHHU3AIUU H
CpaBHHUBATL MPOABJICHUSA CBOMCTB >XKMBOI'O Ha Pa3HBIX YPOBHAX.
XapakTepu30BaTh ~ OCHOBHBIC  IPOIECCHI, IMPOTEKAIONIHNE B
Omocuctemax: OOMEH BEHIECTB U MPEBpAIICHUE OSHEPTHH,
CaMOBOCIIPOU3BEICHHE, CAMOPETYJISIINS, PA3BUTHE.

CobumroaTh npaBmiia 0EpeKHOT0 OTHOIICHUS K )KUBOW IPUPOIE

Tema 3. XuMn4yecknii cOCTaB M CTPO

eHue KJaeTku (8 4)

4. XuMnueckuu
cocTaB KJieTku. Boma
U MHUHEpPaJIbHbIE COJIU

(1)

XUMUYECKUH COCTaB KJIETKU. XHMHUYECKHE DJIEMECHTHI:
MaKpO3JIEMEHThl, MHUKPO3JIEMEHThl. Bojga u MuHepasibHbIE
BeniecTBa. OU3UKO-XUMHUYECKUE TTPOIIECCH, TPOTEKAIOIIUE B
XKUBBbIX cucTteMax. OyHKIIMU BOJbI 1 MUHEPAIBbHBIX BELIECTB
B kietke. [lonnepkanre 0CMOTHYECKOTO OaiaHca.
JdemoHcTpanum:

Juaepammuor: «PacnpeneneHne XUMHYECKUX DJIEMEHTOB B
HEeXUBOW  mpupone», «PacmpeneneHue - XMMHUYECKHX
AJIEMEHTOB B )KHUBOU IIPUPOIEH.

Tabnuysr u cxemsr: «llepuogudeckas TabaUIa XUMAYECKUX
371eMEHTOBY», «CTPOCHHE MOJIEKYJIBI BOJIBI.

PackpeiBath cojpepKaHHE€ TEPMHHOB U TIOHSATHH: DJIEMEHTBI-
OMOTEHBI, MaKpOAJIEMEHThl, MHUKPOIJIEMEHTBI; MHUHEpAJIbHBIC
BEIIECTBA, MOJICKYJIa BOJBI KakK JHUIOJIb, BOJOPOIHBIC CBS3U;
ruaApoUIbHBIE U THAPO(OOHBIC BEIIeCTBA.

Jloka3bIBaTh €AMHCTBO JICMEHTHOTO COCTaBa KaK OJIHO W3 CBOWCTB
JKUBOTO.

PacripeniensiTh XUMHYECKHE 3JIEMEHTBI 110 TPYIIIIaM B 3aBUCUMOCTH
OT  KOJMYECTBEHHOTO  TNPEACTAaBUTEILCTBA B  OPraHU3ME;
XapaKTePU30BaTh POJIb OTACITHHBIX JIEMEHTOB.

BBISBASATH  CBSI3b  MEXIY COCTaBOM, CTPOCHHEM MOJIEKYIbI
XUMHUYECKOTO COCTMHEHUS M €r0 (DYHKIUSIMH B KIICTKE.

5. beaku. CoctaB n
cTpoerHue OeakoB (1

)

benku. CoctaB u crpoeHue OenKkoB. AMHUHOKHMCIOTBI —
MOHOMepHl ~ OenkoB. He3zameHnMble W~ 3aMEHHUMBIC
AMMHOKHUCIIOTBI.  AMHHOKUCIOTHBIM  cOCTaB.  YpOBHHU
CTPYKTYpbl O€IKOBOM MOJEKyINbl (TepBUYHAs, BTOPUYHAS,
TpeTUYHass M 4YETBEPTUYHAs CTPYKTypa). XHUMHYECKHE
cBoiicTBa 6enkoB. buonornueckue GpyHkunn 6eIKOB.
JdemMoHcTpanum:

Tabauywl u cxemwvi: «CTpoeHUE MOJICKYJITBI OETTKaY.
Obopyoosanue. cCBETOBOH MUKPOCKOII, MUKPOIIPENapaThl.

PackpeiBath copepkaHre TEPMHUHOB U IOHSTUN: OEJIKH, TOJTUMEPHI,
MOHOMEpPBI, AMHUHOKUCIIOTBHI, MENTHAHAs CBSA3b, MOJUIEHTH,
JIeHaTypalus.

XapakTepu3oBaTh O€JNKH Kak KJIAcC OPraHWYEeCKUX COEAMHEHUN;
KJaccu(uIupoBaTh HMX IO  CTPOEHHIO  (TJOOYJspHBIE H
¢bubpmwuiApHbie  OCNKH), TEePEeYUCIsITh W  XapaKTepU30BaTh
¢byHKINN OENKOB.

6. ®epMeHTBI —

depMeHTH — OWOJOTHYECKHE Karanu3aTopel. CTpoeHue

PackppiBaTh coJlepkaHH€ TEPMHUHOB U TOHSATHI: (EepMEeHTHI,




Omosioru4eckue
kataauzaropsl (1 4)

(dbepMeHTa: akTUBHBIN IIEHTP, CyOCTpaTHas Cieu(PUIHOCTD.

Kodepmentsl. Butamunbel. Oyt  ¢GepMEHTOB  OT
HEOPraHUYECKUX KaTaIu3aToOpOB.

JdeMoHcTpanum:

Tabnuywvt u cxemwvr: «CTpoenue hepMeHTa.

Obopyoosanue: obopyoBaHue TUTST MIPOBEICHUS

Ha0JI0IeHUH, U3MEPEHUHN, SKCIIEPUMEHTOB.

JlaGopaTopHble U NPaKTHYEeCKUE PadOThI:
Jlabopamopuas paboma Ne 1.

«3yueHne KaTalMTUYECKOW aKTHBHOCTH (epMEHTOB (Ha
MpUMepe aMIJIa3bl WIN KaTajaa3bl)y.

aKTHBHBIH ILIEHTp, CyOCTpaTHas CHeuupuIHOCTb, KO(EPMEHTHI,
OeNKU-aKTUBATOPHI U OEIKH-UHTUOUTOPHI.
Vka3piBaTh ~ OTIMYUS  (DEPMEHTOB
KaTaJIM3aTOPOB.

OObsicHATH posib  (hepMEHTOB B  (PYHKIMOHUPOBAHUU IKHBBIX
CHCTEM, B IPOMBIIUICHHOCTH, B MEIUIIMHE, B TIOBCETHEBHON KU3HH
YeJIoBeKa.

oT HCOPraHN4CCKUX

7. YriaeBoabl. | YTIeBoasl:  MOHOcaxapuiel — (TWIIOKo3a,  pubo3a  u | PackpesiBaTh copep)kaHue TEPMHHOB U TIOHSATHIA:  YIJICBOJHI,
Jlumuast (1 4) ne30kcupubo3a), aAucaxapuabl (caxapos3a, JIaKTO3a) M | MOHOCAaxapuibl, Jucaxapuibl, MOJHMCAXapHibl, IIIOK03a, pubo3a,
nonucaxapuipl  (Kpaxmai, — IJIMKOT€H,  LEJUII0JI03a). | 1e30KcHpubo3a, caxapos3a, JIaKTo3a, MajlbTo3a, LIEeJUIH0II03a
buonoruueckue GbyHKIMH YTJIEBOJIOB. Jlunupael: | (kj1€eT4aTKa), Kpaxmall, INIMKOT€H; JIUIH/Ibl, TPUTIIHLEPHUIBI (KUPBI,
Tpuraurepuasl, Gochommmuael, crepounsl. ['uapoduibHo- | Macna), GochOTUTUIBI, CTCPOUIBI.
ruipodoOHble  cBOMcTBAa.  buonornueckue  (GyHKUMM | XapakTepU30BaTh YIJIEBOABI, JIMIUABI KaK KJIACC OPraHUYECKHUX
munuaoB. CpaBHEHHE YTJIEBOJOB, O€IKOB M JIMIHAOB KakK | COeAMHEHUH.
VCTOYHUKOB DHEPIHH. KnaccupunupoBars  yrieBoabl W JIMOUABI 1O  CTPOCHHMIO;
JeMoHCTpanum: NepeyucsaTh GyHKINN yIIEBOJOB U JUIUI0B.
Tabnuyer u cxemvr: «YTIEBOIBDY, «JIunmuab». CxeMaTHuecku M300paxkaTb CTPOEHHE MOJEKYJd YIJIEBOJOB,
Obopyoosanue: obopyioBaHue TUTSt MIPOBEICHUS | JIUMHIOB.
HaOJI0ACHUH, U3MEPEHUH, SKCTIEPUMEHTOB.
8. HyxkaennoBslie | Hyxkiiennossle kuciorel: JJHK nm PHK. Hykneorunsr — | PackpbiBath coaepKaHue TEPMHUHOB u MTOHATHUM:
KHCJIOTHI. AT® (1 4) | MOHOMEpPBHI HYKJIEHMHOBBIX KHUCIOT. CTpoeHMe M (QyHKIUM | 1e30kcupuboHykiaenHoBas kuciaora (JAHK), pubonyknenHoBas
JHK. Ctpoenne u ¢ynkuuu PHK. AT®: crpoenue u | kucmora  (PHK), Hykneorun,  monuHyKiIeoTHIHAs — LIEMb
GbyHKIMU. (MONMHYKIEOTHA),  KOMIUIeMeHTapHocTh,  ¢yHkuuun  JHK
JdemoHcTpauuu: (XpaHneHue u mepeaava HacyieICTBeHHOU nHpopManmH); Buasl PHK
Ilopmpemur: JIx. Yorcon, ®. Kpux, M. VYunkunc, P. | (unbopmannonsas, TPaHCIIOPTHA, pubocomanbHasi);
OpaHKIMH. anerosunTpudocdar (ATD), makpospruueckas CBA3b.
Tabnuyer u cxemvr: «Hyxnennosble kuciotsl; JHK», | XapakTepuszupoBaTb HYKJIEHHOBBIE KHCIOTHI Kak XHMMHYECKHE

«buocunres 6enka», «CtpoeHue Monekyiasl ATO».
Ob6opyoosanue: CBETOBON MUKPOCKOII, MUKPOIIPETIapaThl.

COEIMHEHUS M HOCUTEIIN HaclleZCTBEHHON HH(pOpMaIuu.
OTMedaTh 0COOEHHOCTH CTPOEHHSI MOJIEKYST HYKJIEUHOBBIX KUCIIOT
(AHK, PHK) u AT®.




CxemaTnuecku u300pakaTb CTPOEHUE HYKJICOTHUIIOB, MOJIEKYJ
HYKJIEMHOBBIX KUCJIOT, AT®.

9. Ucropusi u Meroasl | Llutonorus — Hayka o knerke. Kiierounast reopust — npumep | PackpsiBaTe  colxepskaHne TEpMHUHOB M IOHATHH:  KJIETKA,
H3Y4YeHUS KJIEeTKH. | B3aUMOJICHCTBUSL HAeH M (PAaKTOB B HAaydHOM IIO3HAHMU. | IIUTOJIOTUS; PACKPBIBATH COJCPKAHMUE TIOJIOKEHUH KJIETOYHOU
Kaerounasi Teopusi (1 | MeToapl n3ydeHus KIETKH. TEOpUHU.
q) JeMoHCTpanum: [lepeuncnarb M XapakTepuU30BaTb OCHOBHBIE METO/blI HM3y4YEHUS
Ilopmpemeor: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneiaeH, | kaeTku (mpuroToOBIICHUE CpE30B, OKpallliBaHUE,
K. M. bap, P. Bupxos. MHUKPOCKOTIMPOBAaHUE,  LEHTPU(YTUpOBaHHE,  KYJIbTBUPOBAHHE
Obopyoosanue. CBETOBOM MHUKPOCKOIL; MHKpONpenaparhl | KJIETOK U TKaHeil).
pacTUTENbHBIX, JKUBOTHBIX M OaKTEpUAIbHBIX KJIETOK;
PUCYHKH € MuUKpodoTOorpapusiMu KJIETOK, MOJYYEHHBIE C
IIOMOUIBIO0 CBETOBOIO U AJIEKTPOHHOI'O MUKPOCKOIIA.
10. Kumerka  kak | Knerka kak nenoctHas xuBas cucrema. OOmue npusHaku | PackpbiBaTh  copepkaHHMEe TEPMHUHOB M IMOHATUH:  KIIETKH
1eJIOCTHasI JKMBasl | KJIETOK: 3aMKHyTasi HapyxHas memOpana, monekyisl JIHK | (sykapuoruueckas, IIPOKApUOTHYECKAs), I1a3MaTH4ecKast
cucrema (1 4) KaK FeHeTHYeCKUi ammapar, cucreMa cuHre3a 6enka. Tumel | MemOpaHa (IUiasmaiemMma), INIMKOKaIMKC, TPAHCIOPT BELIECTB
KJIETOK: JyKapuOTHYECKas u NpOKapUOTHYECKas. | (MACCUBHBIA, AaKTHBHBIN), SHAOUUTO3 ((aromuro3, MHUHOLUTO3),
OCOOEHHOCTH ~ CTPOEHHMsI  NMPOKAPHMOTHYECKOW  KJIETKH. | SK30LMTO3, KIIETOYHAs CTEHKA, HYKJICOU.
Krnerounas crenka Oakrepuil. CtpoeHue sykapuotudeckoid | CpaBHUBAaTh MEXIY COOON AYKapUOTHUECKUE U MPOKAPUOTHUECKHE
KJIeTKA. OCHOBHBIE OTJIMYUS PACTUTEIBHOW, JKMBOTHOM M | KJIIETKM; OTMEYaTb CXOJCTBO M pa3iu4Ms B CTPOCHHUM KIIETOK
rpubHO kieTku. [IoBepXHOCTHBIE CTPYKTYphl — KJIETOUHAs | OaKTepHil, )KUBOTHBIX, PACTEHUHN U IprOOB.
CTEHKa, TJMKOKaNUKC, ux ¢yHkouu. Ilnazmatuueckas
MeMOpaHa, e€ CBOMCTBA U (YHKIIUH.
JdemoHcTpanum:
TIlopmpemur: A. Jlesenryk, P. I'yk, T. llIBann, M. Illnetinen,
K. bap, P. Bupxos.
Tabauyvl u cxemvr: «CTpOCHHE DYKAPUOTUUECKON KIETKUY,
«CTpoeHMEe KUBOTHOW KIIETKW», «CTpoeHne pacTUTEIbHOU
KJIETKN», «CTpOEHNE NPOKAPUOTUIECKON KIETKH.
Obopyoosanue. CBETOBOM MHKPOCKOIL; MHKpONpenapaThl
PaCTUTENBHBIX, )KUBOTHBIX M OAKTEPHAJIbHBIX KJIETOK.
11. Crpoenmne | [lurormiazama u  e€  opranounasl. OpHomeMOpaHHbIe | PackpbiBaTh cojepkaHHe TEpPMHUHOB W TOHATHM: IMTOIIIa3Ma,
JYKAPHOTHYECKOM opranouzasl kietku: OIIC, anmapar ['onbmku, JTH30COMBI. | OpraHoubl, 3HAoMIa3Marudeckas cets (OIIC), annapar [onbmpxu,

kJjeTkH (1 9)

HOHyaBTOHOMHLIC opraHoOuAbl  KJIICTKU: MHUTOXOHIPUH,
I1aCTUuAbI. HponcxomneHHe MI/ITOXOH}IpI/IfI n I1acTu.

JM30COMBI, BaKyoJlb, MHUTOXOHAPHH, IJIACTUABI (XJIOPOILIACTHI,
XPOMOIUJIACThI,  JIGMKOIJIACThI), PHUOOCOMBI, MHKPOTPYOOUKH,




Bunet mmactun.  HememOpanHble  OpraHOMIBI  KIIETKHU:
puOOCOMBI, KIETOYHBIA IIEHTP, IEHTPHUOIHN, PECHUYKH,
KryTUKH. OYHKIIMU OPTaHOMIOB KIIeTKU. Brimouenus. Anpo
— peryisTopHblid 1HeHTp kieTku. CTpoeHue siapa: siaepHast

00oJ04Ka, KapuoIlLIa3Ma, XpOMaTHH, AIPBILIKO.
XpomocoMsbl. TpaHCIIOPT BELIECTB B KIIETKE.
JdemoHcTpaumuu

Ilopmpemeur: A. Jlesenryk, P. I'yk, T. llIBann, M. Illneiinen,
K. bap, P. Bupxos.

Tabnuyer u cxemvl: «CTpOCHHE SYKAPUOTUIECKON KIIETKH,
«CTpoeHue XKUBOTHOW KIETKH», «CTpoeHHE pacTUTENIbHON
KIeTkn»,  «CTpoeHue  MPOKAPHOTHYECKOW  KIIETKW»,
«CtpoeHnue aapa KIETKU».

ObopyoosaHnue: CBETOBOM MHUKPOCKOIT, MHKpPOIpEnapaThl
PacTUTEINIbHBIX, dKUBOTHBIX U OaKTEpPHAIbHBIX KIJIETOK.
JlabopaTopHble U IpaKkTHYeCKHe PadoThI:
Jlabopamopuas paboma Ne 2.

«3ydeHue CTpOEHHUs KIETOK pACTeHUH, >KUBOTHBIX U
OakTepwHii oI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenapaTax
U MX OIUCAHUE.

KJICTOYHBIH  LEeHTp  (IIEHTPOCO-Ma), PECHHYKH, O KTYTHKH,
BKJIIOYEHUS, SJIPO, siIepHast 000I04Ka, KapHOIUIa3Ma, XpOMaTHH,
SIPBIIIKO, XPOMOCOMBI.

OnuceiBath CTpOEHUE 9YKapHOTHYECKOM KJIICTKH o
n300paKeHMsIM W Ha MHKpOIpenaparax; Kiaccu(uiupoBaTh
OpraHoMJbl B 3aBUCUMOCTH OT OCOOCHHOCTEH UX CTpPOCHHS
(omHOMEMOpaHHBIE, JIByMEMOpaHHBIE, HEMEeMOpaHHBIC);
OMHUCHIBATH (PYHKIUHU KAKIOTO OPTaHOMA B KIIETKE.
XapakTepu30BaTh KJIETOYHOE PO KaK MECTO XpaHCHHS, NIepeaadn
(yaBoeHue  XpoMOcOM) W peaiau3auud  (TpaHCKpPHUIILKA)
HACJICJICTBEHHON MH(POPMAIIUU KIICTKH.

[TepeuncasiTe M OMUCHIBATH KOMITIOHEHTHI S/Ipa U UX (DYHKIIHH.
CxemaTnuHO H300pakaTh CTPOCHUE PACTUTENBHON U YKUBOTHOM
KIICTKH.

OOBbsACHATL OMONOTMYECKOE 3HAYEHUE TPAHCIOPTa BEIIECTB B
KJIETKE.

Tema 4. ' KnzueneareJJLHOCTD

KJIETKH (6 1)

12. O0MeH BelecTB.
IlnacTuyeckuii
ooMeH. DOTOCHHTE3.
XemocunTes (2 4)

OOMeH  BellecTB, WAM  MeTaboIM3M. ACCHUMUIALAS
(mmacTudeckuii 0OMEH) M TUCCUMUIIALUS (PHEPTeTUUYECKUi
o0OMEeH) — JIB€ CTOPOHBI €IUHOr0 Ipolecca MeTadoIu3Ma.
Ponb  3aKOHOB COXpaHEHMs BeIIeCTBA M OSHEPrHMH B
NMOHMMaHWM MeTabomm3ma. Tumbl oOOMEHa  BeIIECTB:
aBTOTpOHBIH U reTepoTpodHblil. Ponbp ¢depmeHTOB B
OoOMEHE BEIIeCTB W TMPEBpAIlEHHH DHEPTHH B KIETKE.
®otocunte3. CperoBas M TeMHOBas (a3zbl (POTOCHUHTE3A.
Peakniun  ¢dorocunTeza. DPdekTHBHOCTH (POTOCHHTE3A.
3HayeHue QOTOCHHTE3a UId KHU3HM Ha 3emie. BrusHue
YCIIOBHH cpefibl Ha POTOCHHTE3 U CITOCOOBI MOBHIIICHUS €T0
MNPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHH. XEMOCHHTE3.
XeMocuHTe3upyrone Oakrepun. 3HAYCHHE XEMOCHHTE3a

PackpriBaTh cojepkaHne TEPMUHOB U TIOHSTHI: OOMEH BEIIECTB U

npeBpalieHne SHEPTUH (MeTabomm3m), ACCUMMJISIIINS,
MJIACTUYECKUNA OOMEH, TUCCUMUJIISLNSA, SHEPreTHUYECKUN OOMEH,
dorocunTe3,  Qoromms,  dochopuaMpoBaHHE,  MEPEHOCUUK

MPOTOHOB, XEMOCHHTE3.
OnuceiBaTh (POTOCHHTE3, MPOLECCH], MPOTEKAIOIINE B CBETOBOW M
TEMHOBOH (ha3ze.

BBISBIIATE TPUYMHHO-CIIEJICTBEHHBIE CBS3U MEX]Y MOTJIOIIEHUEM
COJIHEUHOU IHEPTUU XJIOPOPHIIIIOM U CHHTE30M MoJieKysT ATO.
CpaBHHBATh UCXOJIHBIE BEIIECTBA, KOHEYHBIE POAYKTHI U YCIOBHUS
MPOTEKaHUs peaKkIiil CBETOBOM 1 TeMHOBOM (ha3bl (hoTOCHHTESA.
CpaBHUBaTh (OTOCUHTE3 U XEMOCHHTE3.

OHCHI/IBaTB 3HA4YCHUC q)OTOCI/IHTCSa 1 XEMOCHHTE3a JId )KU3HU Ha




JUISL )KM3HU Ha 3eMIIe.

JdeMoHcTpanum:

Ilopmpemeor: K. A. Tumupszes.

Tabnuywl u cxemvi: «Xaoporaacty», «POTOCUHTESY.

3emue.

13. DHepreruyeckuii
o0meH (1 4v)

DHepreTuveckuii oOMeH B KieTke. PacierieHne BelecTs,
BBIJICJICHHE U aKKyMYJHUPOBAHUE SHEPIHH B KJIETKE. DTallbl
sHepreTuyeckoro odbmena. I'nmukomus. bpokenwme u ero
Bubl. KucinopoiHoe okuclieHHe, Wik KJIETOYHOE JIbIXaHUeE.

OxkuciurensHoe  GochopunupoBanue. IPHEKTUBHOCTH
SHEPreTUYEcKOro oOMeHa.
JdeMoHcTpamum:

Tabnuyvl u cxemvr: «Tunbl nuTaHus), «MeTabOIU3IMY,
«MHUTOXOHAPHUSY, «IHEPTETUUECKHH OOMEH».

PackpeiBath copepkaHue TEPMHHOB U IOHATUMH: YHEPreTHYECKUN
OoOMEH, TJIMKOJHM3, MOJIOYHOKHCIIOE OpOXKEeHHEe, CIHPTOBOE
OpoxkeHHue, OHOJIOTHYECKOE OKHUCIEHHE, KJIETOYHOE JbIXaHHe,
TUCCUMUIIALINSA, (JEPMEHT.

XapakTrepu3oBaTb OOMEH BELIECTB M IPEBpallleHHUEe >HEPruu
(MeTaboaM3M) KaK OJTHO UX CBOMCTB KHBOTO.

[TepeuncnsiTb OCOOEHHOCTH IJIACTUYECKOTO M HHEPreTHYECKOro
oOMeHa B KJIETKE; yCTaHABIMBATh B3aUMOCBSI3b MEX/1y HUMH.
Paznuuate THnBl OOMEHa BELIECTB B KIETKE: aBTOTPOQHBIA U
reTepoTpOdHEIi.

OnuchIBaTh 3TaIbl IHEPreTHUECKOro oOMeHa (IOArOTOBUTEIbHBIH,
OECKUCIIOPOIHBIN, KHCIOPOIHBIN) M CPABHUBATH X MEXKIY COOOIA.
XapakTepu30BaTh PEAKIMU TJIMKOJIU3a, OpOXKEHHUs, KIETOYHOI'O
JIBIXaHUS; BBIABIATH NPUUYMHHO-CIEICTBEHHBIE CBA3M MEXKAY
IINKOJIM30M, KJIETOUHBIM JbIXaHUEM U CUHTE30M MosieKyla ATO.
CpaBHuBaTh 3(PGEKTUBHOCTh OECKUCIOPOIHOTO M KHUCIOPOJIHOTO
JTAIoB.

14. Buocunrte3 0Oejka
(24)

Peakuuu matpuuHoro cunresa. I'eHeTnueckas nHpopManus
n JIHK. Peanu3anus renetnueckoi nHpoOpMaluu B KIETKE.
I'eneTndeckuii ko u ero cBoMcTBa. TpaHckpunuus —
matpuunblii cunTe3 PHK. Tpancnsanus — Guocunrtes Oenka.
Oranel TpaHcnasuuu. KoaupoBanue amuHOKHCHOT. Pomb
pubocom B OmocuHTe3€e Oernka.

JdemoHcTpauuu:
Ilopmpemuwi: H. K. Konb1os.
Tabauyvr u cxemwvr: «Ctpoenune JHK», «Ctpoenue wu

¢dbyHKIIMOHUpOBaHKe reHay, «CuHTe3 Oenkay, «Pemmukanus
JAHK», «['eHeTHuecKuil KoI».

Obopydosanue: moaenu-antmukanuu «Y apoenue JJHK u
TpaHCKpUNIUs», «brocuHTe3 6enKay.

PackpeiBath  conaepkaHWe€  TEPMHHOB WM TOHSTHH:  T€EH,
FEHETUYECKUA  KOJ, MATPUYHBIA  CHUHTE3, TPAHCKPUIILIMSA,
TPAHCHAIMA, KOJAOH, aHTHUKOJOH, pHOOCOMa, IEHTpajdbHas J0TrMa
MOJIEKYJISIPHOM OMOJIOTHH.

Onpenenarb CBOWCTBa TEHETHMYECKOTO KojJa (TPUILIETHOCTH,
OJHO3HAYHOCTb, BBIPOXKIEHHOCTb, YHUBEPCAIBHOCTb,
HETEePEKPHIBAEMOCTh, HEMPEPHIBHOCTH ).

OnuceiBaTh 3Talbl peaqu3allid HACIEeICTBEHHON uH(oOpManuu B
KJIETKE.

CpaBHUBaThH peakiuu MaTpuuHoro cuHTe3a moiekyn PHK u Genka
B KJIETKE.




15. Hexserounbie
¢popmbl  KM3HH @ —
BUpYchI (1 )

Hexknerounsie Gpopmbl Ku3HU — BUPYCHI. FIcTOpUsT OTKPBITHS
BupycoB (/l. . VBanoBckuii). OCOOCHHOCTH CTPOSHUS U
KU3HEHHOrO0 1LMKJIa BUpYycoB. bakrepuodaru. bonesnu
pacTeHuil, KUBOTHBIX M YEJIOBEKA, BHI3BIBAEMBIC BUPYCAMH.
Bupyc ummynoneduiura genoseka (BUY) — Bo3Oynurens
CII1a. OGparHast TpaHCKpHIIUS, pEeBepTa3a, MHTETpasa.
[Ipodunaktuka pacnpocTpaHeHUs] BUPYCHBIX 3a00I€BaHUIA.

JdemMoHcTpanum:

Ilopmpemeor: J1. 1. IBaHOBCKUIA.

Tabnuyer u  cxemvr:  «Bupyce»y, «bakrepuodarny;
«CtpoeHne u Ku3HeHHbId 1ukia Bupyca CIIM/la,
Oakteprodara.

Obopydosanue: wmogaenb crpykrypbl JIHK; wmarnutHas

MOACIb-allIlJInKas <<CTpOCHI/I€ KIICTKW.

PackpeiBaTh  comep)kaHMe€ TEPMHUHOB M MOHSTHI:  BHpYC,
BUPYCOJIOTHSA, Kamcuj, Oakrepuodar, BUpYC HMMyHoAeduuuTa
yenoBeka (BUY), oHKOreHHBIE BUPYCHI.

XapakTepu30BaTh BHPYCHl KaK HEKJICTOUYHYIO (OpMy KHU3HU;
OCOOCHHOCTH CTPOCHHUS U KUZHEHHBINA IIUKII BUPYCOB.

OnuceiBaTh JKU3HEHHBIH [HUKJI  BUpyca HMMYyHOJe(hUIIUTA
YyeloBeka; pa3nuuarh Ha pucyHkax BTM (Bupyc TabGauHoi
Mo3auku), 6akrepuodar, BUY.

OO00CHOBBIBATH u co0Jr0/1aTh MepbI pOopUITAKTUKH
pactpocTpaHeHUsT BHPYCHBIX 3a0o0yieBaHUN  (pecrnupaToOpHBIE,
JKETyI0YHO-KUIIIEUHbIe, KielieBoii sHIedanut, BUY-undexmms).

Tema 5. PasMHOKeHNe M HHAMBHAYAJIbHOE PAa3BUTHE OPraHu3MoOB (5 1)

16. ZKu3HeHHBI UK
KJIETKH. Jleaenue
KjaeTku. Murto3 (1 4)

KnerouHnpli 1MKI, WIA KU3HEHHBIH IIUKI  KJIETKU.
Wntepdaza u wmwuro3. Ilpomeccel, mpoTekaromme B
uHtepdaze. Pennmkamms — peakiuss MaTpUYHOTO CHHTE3a
JHK. Crpoenne xpomocoM. XpOMOCOMHBIH Habop —
KapuoTun. JIMIUIOMOHBIA W TaluIOWJIHbIA XPOMOCOMHBIE
HaOOPBHL. XpomaTuasl. [uronornueckue OCHOBBI
Pa3MHOKEHUSI U WHIUBHUIYAIHHOTO PAa3BUTHS OPTaHWU3MOB.
Henenne kierku — muto3. Craaum muto3a. Ilponeccsi,
MIPOUCXOSTIINE Ha pa3HBIX CTaaMIX MHUTO3A.
buonoruueckuii cMpicn muto3a. [Iporpammupyemasi Tubens
KJIETKH — arornTo3.

JdemMoHcTpanum:

Tabnuyvr u cxemwvl: «Knetounelid mHKI», «Perumkanms
JHK», «Crtpoenue xpomocoMbl», «MHUTO3»; MarHUTHas
MoJienb-anmuinKanus «/lenenne kimerkn»; mogens JJHK.
ObopydoeaHue: CBETOBOW MHUKPOCKOM;, MHKpOIpenapaT
«KapnoknHes B KJIETKaX KOPEIIKa JIyKay.

JlabopaTopHble U IpaKTHYeCKHe padoThbI:
Jlabopamopuas paboma Ne 3.

PackpeiBath conepxaHre TEPMUHOB M MOHSATUIN: KIETOYHBIA LUK,
uHTepdaza, peruiMKamms, XpoMocoMa, KApUOTHII, TarlIOUIHBIMH,
JUIUIOUAHBIA  XPOMOCOMHBIM Ha0Op, XpOMaTHU]bl; MMTO3; €ro
ctanuu: npodasa, meradasza, anagasza, reraodasa.

OnuchiBaTh  KU3HEHHBIA LUK  KJIETKH; TEPEUUCliATh U
XapaKTEepU30BaTh IEPUOJAbl KIETOYHOIO IHMKIA, CPaBHUBATh HUX
MEXy COOOM.

OnucelBaTe CTPOEHHE XPOMOCOM, KAPUOTHIIOB
CpaBHHMBAaTh XPOMOCOMHBIE HAOOPHI KJIETOK.
CpaBHUBATH CTaIUH MUTO34.

Paznuyath Ha MUKpoIpenapaTax ¥ pUCyHKax CTaJuu MUTO3a.
PackpbiBaTh OMOTOTHYECKUI CMBICT MUTO3A.

OpTraHnu3MOB,




«HabmroneHne MUTO3a B KJIeTKaxX KOHUMKA KOpEIIKa JyKa Ha
rOTOBBIX MUKpOIIpenaparax.

17.
Pa3MHOKEeHHUA
opranusmos (1 4)

DopMbI

(DOpMBI Pa3MHOXKCHHA OpPraHU3MOB: 0ecroJioe U IOJIOBOE.

Bugsl  Oecrosnioro  pa3sMHOXKEHHUS:  JEIIEHUE  HAJBOE,
[IOYKOBAHHUE OJIHO- M MHOT'OKJIETOYHBIX, CHOPOOOpa30BaHHE,
BEreTaTUBHOE Pa3MHOXEHHUE. HckyccTBeHHOE

KJIIOHUPOBAaHUE OPraHU3MOB, €r0 3HAYCHHUE U CEJICKLIMH.
[TonoBoe pa3MHOXKEHHE, €T0 OTIANYUS OT OECIOI0ro.
JdemoHcTpauuu:

Tabnuyer u cxemor: «POpPMBI Pa3MHOKEHUS OPTraHU3MOBY,
«/IBOIIHOE OIUIOJOTBOPEHHME Yy ILIBETKOBBIX PpAaCTCHHI,
«/lenenune KJIETKH OaxkTepun», «BererarusHoe
pa3MHOKEHHE pacTeHuin», «CTpOEHHE MOJIOBBIX KIETOK.

PackpeiBaTh copepkaHWe TEPMHHOB M TOHSATUN: Pa3MHOXCHUE,
KJIOH, TOJOBBIE KJIETKU (TaMeThl), SUILEKIETKa, CIIepPMaTO30u],
3UTOTA, JIeJICHUE HaJBOEC, ITOYKOBaHUE, CIIOPYJISIIHS,
dbparmeHTanms, BETCTATHBHOC pa3MHOXKEHUE, CEMEHHOE
Pa3MHOXKEHHE, OIBUICHHE, JBOWHOE OIUIOJAOTBOPEHHUE, ITOJIOBBIC

JKee3bl, CEeMEHHUKH, SHUYHUKH, OIUIOJIOTBOpPEHHE (HapYy>KHOE,
BHYTPCHHEE).
XapakTepu30BaTh OCOOCHHOCTH U 3HAYeHHWE OEcrojioro |

IIOJIOBOT'O CITIOCOOOB Pa3MHOKEHHUSL.

Beinenars Bupl 6€Croioro pa3sMHOKEHUS; BEISIBIISATH B3aUMOCBS3H
MeXIy ¢opmMamMu M clIocOOaMH  pa3MHOXKEHMs M UX
OMOJIOrMYECKUM 3HAUECHUEM.

Bnaners npuémamu BEreTaTMBHOTO Pa3MHOXKEHHS KyJIbTYPHBIX
pacTeHuii (Ha mpuMepe KOMHATHBIX ).

XapakTepu30BaTh MOJIOBBIE KIETKH: AHIEKIETKH, CIEpMaTO30UIbI;
BBISIBJISITH OCOOEHHOCTH UX CTPOCHUS.

18. Meiio3 (1 4)

Metiio3. Cragun Meiosa. Ilpomeccsl, mpoucxonsiue Ha
craguax Meiosa. IloBegeHne xpomocoM B  Meio3e.
Kpoccunrosep. bruonornueckuii cMbICI U 3HaU€HHUE MEWO03a.

JdemoHcTpaumnu:
Tabauywl u cxemwl: «JleneHne KIeTKkn», «Meno3y.
Obopyoosanue: wmonens JIHK; wMarmutHbie wmonenu-

allIlJINKaITuH ((I[eﬂeHI/Ie KIICTKHN».

PackpeiBaTh conepkaHue TEPMHUHOB W  TOHSATHH:  MeHo03,
KOHBIOTALUSI XPOMOCOM, TEPEKPECT (KPOCCUHTOBEP) XPOMOCOM,
raMeThl.

XapakTtepu3oBaTh MEMO3 KaK CMOCOO KIETOYHOTO JICJICHHUS;
OMHCHIBATh MEHO03 MO CTagusiM; CpaBHMBATh CTAaauU Meio3a u
MHUTO3A.

Pasnmuyath Ha  puUCyHKax  CTaauu
OMOJI0rMYecKoe 3HaYeHne Meno3a.

Mefo3a;  pacKpbIBaTh

19. Oo6pa3oBaHue
PAa3BUTHE MMOJIOBBIX
KJICTOK.
OmiiogorBopenue

)

u

1

I"ameTorenes — npotecc 00pa3oBaHus MOJIOBBIX KIETOK Y
JKUBOTHBIX. IlOJIOBBIE JKE€Ie3bl: CEMEHHHKH W SHYHUKH.
OOpa3oBaHue M pa3BUTHE IIOJIOBBIX KIJIETOK — TaMeT
(ciepmaTo3ou], sIeKiIeTKa) — CIepMaToreHe3 U OOreHes.
OCOOEHHOCTH CTPOEHUS SHIEKIETOK M CIIePMAaTO30UIOB.
OmnonorBopenue. [lapreHorenes.

JdemMoHcTpanuu

Tabauyvr u cxemol: «lIpsmMoe W HempsMoe pPa3BUTHEY,

PackpbiBaTh coaep:kaHMe€ TEPMUHOB U TMOHSATUN: TaMETOTeHE3,
CIIEpPMAaTOTeHe3, OOTEHE3, CIEepPMaTO30M], aKpOCOoMa, SHIIEKIIEeTKa,
MOJISIPHBIE TEJbIIA.

XapakTepru3oBaTh OCOOCHHOCTH TaMETOT€HE3a y KHBOTHBIX U €T0
CTaJu¥, TOJIOBbIE KJIETKHU >KUBOTHBIX M OIHCHIBATH MPOLECC HUX
pPa3BUTHSL.

CpaBHMBaTh CIEPMATOTE€HE3 U OOTEHE3.

OnuceIBaTh OIINIOAOTBOPCHHUC, OHOJIOrHYECKOe 3HAYCHUEC




«["aMeToreHe3 y MIIEKOIUTAIOIINX U YEIOBEKay.
Obopydosanue:  Moxenb  Merada3sHOW  XPOMOCOMBI;
MHUKPOCKOIIL, MHUKpOITpenaparsl «CnepmaTo30u/1bl
MJICKOTIUTAIOLIETO», «SIULIEKIIETKA MIEKOTIUTAIOIIET 0.
JlaGopaTopHble H NpaKkTH4YecKHe padoThbi:
Jlabopamopnas paboma Ne 4.

OILIOAOTBOPCHHA.

«3yueHne CTpOEHHS TIOJNOBBIX KIJIETOK Ha TOTOBBIX
MUKPOTIpEeraparax.
20. UnpuBuayaiabHoe | MHIuBHIyanbHOE pa3BUTHE (OHTOreHe3). DMOPHOHATIEHOE PackpeiBath comep)kaHMe€ TEPMHUHOB M TOHSTHI: OHTOTEHE3,
PazButne pazButue  (OMOpuoreHe3).  Ortambl  3MOPHOHAIBHOTO | SMOPHOTCHE3, 3WroTa, JApoOJeHHWe, OJlacTOMEphl, MOopyJa,
opranu3mos (1 1) pa3BUTHA y TIO3BOHOYHBIX JKHBOTHBIX: ApoOneHue, | Onactyma, Onacrorenb, racTpyia, HeHpyna, OpraHoreHes;
racTpyisnusi, opraHorenes. IlocTaMOproHanbHOE pa3BUTHE. | 3aPOJBIIIEBBIE JIMCTKU: JKTOAEpMa, Me30/epMa, SHTOACPMA;
Tunsl MOCTOSMOPUOHAIBLHOTO PAa3BUTHUS: MPSAMOE, HEMPSIMOE | MOCTAIMOPUOHANBHOE  pa3BHUTHE: npsMoe ¥ HempsiMoe
(munHo4HOE). BrusiHME cpenbl HA pa3BUTHE OPraHU3MOB; | (TUUMHOYHOE); MeTaMOpd03, MEracropa, MUKpPOCIIOpa, MbUILIIEBOE
(bakTopbl, CHOCOOHBIE BBHI3BIBATH BPOXKIACHHBIE YPOJCTBA. | 3€pHO, CIEPMUU, 3apO/IbIIIIEBbII MEIIOK, JBOITHOE
Poct wu pasButme pacrenuii. OHTOreHe3 LBETKOBOTO | OIIOJOTBOPEHHE.

pacTeHus: CTPOEHUE CEMEHM, CTaJUH Pa3BUTHSL.
JdemoHcTpaumnu:

Tabnuyer u cxemvi: «OCHOBHBIE CTaUM OHTOTE€HE3a»,
«IIpsamoe " HEIpsAMOoe pa3BUTHED, «/IBoitHOE
OIIOIOTBOPEHUE Y LIBETKOBBIX PACTEHUII.

Onpenenars 3Tanbl AMOPUOHAIBHOTO PA3BUTHUS XOPJOBBIX Ha
cXeMax W Iperaparax U OMUCHIBATh MPOLECCH, MPOUCXOIAIINE Ha
KaXJIOM JTare.

CpaBHUBaTh IEPUOJBl OHTOTEHE3A;
(MTMYMHOYHOE)  MOCTIMOPHUOHAIBHOE
YeJI0BEeKa U IPYTHX XOPAOBBIX.
OOBsCHATH OMONOTHYECKOe 3HAUEHHE Pa3BUTHS ¢ METaMOp(hO30M;
OTPHIIATEIIEHOE  BIHUSHHE QJIKOTOJNSI, HUKOTHHA H  JPYTUX
TEpaTOreHHbIX (PaKTOPOB HA PA3BUTHUE 3apOJIblllIa YeIOBeKa.
OmnwuceiBaTh MpoIecc IBOWHOTO OIUIONOTBOPEHUS y IBETKOBBIX
pacTeHuN.

npsiMmoe U
pa3BHTHE,

HenpsiMoe
3apOJIbIIIHN

Tema 6. Hacie1cTBEHHOCTh M H3MEHYHBOCTH OPraHu3moB (8 4)

21. I'enernka — Hayka
0 HacJeACTBEHHOCTH
U u3MeH4uBoCcTH (1 )

[Ipenmer wu 3agaunm  reHeTukd. Posb  muTonorun U
SMOPHOJIOTUH B CTAHOBJIEHWU T'€HETUKH. BKiaa poccuiickux
U 3apyOeXHBIX YUYEHBIX B Pa3BUTHE TEHETHKU. MeTombl
TE€HETUKHU (TUOPUIOTOTUYECKUA, [UTOT€HETUYECKHU,
MOJIEKYJISIpHO-TeHeTHYeCKHii). OCHOBHBIE TE€HETHYECKHE
NMOHATHSL. [ eHeTHYecKass CHMBOJIMKA, MCIIOJb3yeMasi B

PackpbIBaTh cojep)kaHHE TEPMHMHOB M TOHSATHH: T'€H, T'EHOM,
TeHOTUN, (EHOTUII, XPOMOCOMBI, aJlleJbHble TeHBbl (aJIesH),
rOMO3HMIOTa, TeTEepO3UroTa, JOMUHAHTHBIM TNpu3HaK (TeH),
peliecCUBHBIN pU3HAK (T€H), YMCTast JUHUS, THOPUL.

[lepeuncnsaiTb W XapakTepU30BaTh  METOABI  TE€HETHKH:
rHOPUI0TOTHYECKHH, IUTOT€HETHYECKHH, MOJIEKYJISIPHO-




CXEMax CKpEIMBaHUM.

JdeMoHcTpanum:

Ilopmpemesr: I'. Menaens, T. Mopran, H. 1. Basusos, C. C.
Yersepukos, H. B. Tumodees-PecoBckuii.

Obopyoosanue: Mopaenb-amuukanus — «MoHoOruo6pugHOe
CKpeurBanuey, repbapuii «I'opox moceBHOM».

TCHETUYECKUI; JOMUHAHTHBIC M PEIIECCUBHBIC MPU3HAKA PACTCHHM
W KUBOTHBIX.

[Tonp30BaThbCsi TEHETUYECKOW TEPMHUHOJOTMEH U CUMBOJIMKOM JIsI
3aMUCH T€HOTUITMYECKUX CXEM CKPEIIMBAHUSI.

22. 3aKOHOMEPHOCTH
HacaenoBanus
NPU3HAKOB.
Monorudpuasoe
ckpemuBanue (1 4)

3aKOHOMEPHOCTH HaCJIeIOBaHUs MIPU3HAKOB,
YCTaHOBJICHHBIEC I. Mennenem. Monorubdpuatoe
CKpelllMBaHUEe. 3aKOH eAMHOooOpa3usi TUOpPUIOB IEPBOTO
nokosieHus. [IpaBuiio 1oMuHUpPOBaHUS. 3aKOH paclleIICHUs
npu3HakoB. ['unoresa unctorsl ramet. [lonHoe U HemomHOE
JOMUHHPOBAHUE.

JdeMoHcTpanum:

Ilopmpemur: I'. Mennens.

Tabnuysr u cxemvl: «MOHOTHOPHUIHOE CKpEIIMBAHHE U €0
LIUTOT€HETHYECKass OCHOBa», «3aKOH paCIICIJIEHUS U €ro
[UTOTEHETHYECKass OCHOBAY, «3aKOH YHCTOTHI FaMET.
Obopyoosanue: Mopaenu-anmumkanuu «MoHOTHOpHUIHOE
CKpeuBaHue», «HemnomHoe noMHMHHpOBaHHWE»; repOapuit
«I"0poX MOCEBHON.

PackpbIBaTh conepkaHHe TEPMUHOB U MOHATHHA: MOHOTHOpPUAHOE
CKpeliBaHue, (EHOTUMHYECKUE TPYNIBl, THOPUIOIOTHYECKHMA
METOZ, 4YMUCTble JIMHUM, JOMHUHUPOBaHME TE€HOB (IIOJHOE,
HEIOJIHOE), pacUIeIJIEHUE B IOTOMCTBE.

OnuceiBaTe METOAUKY IpoBeneHus 1. MeHaeneMm ONbITOB IO
M3YYEHHUIO HaCJIEIOBaHUS OJHOW mapbl NPU3HAKOB Yy Tropoxa
IIOCEBHOTO.

PackpeiBaTh copepikaHue 3aKOHOB E€IMHOOOpa3us
IIEPBOTO MTOKOJICHUS U 3aKOHA PaCILEIIIICHUS.
OOBSCHATH THIIOTE3Y YACTOTHI TAMET.

3anuchiBaTh CX€Mbl MOHOTMOPHUIHOIO CKpEIIUBaHMs, OOBACHATH
€ro LUTOJIOTUYECKUE OCHOBBI M pEIIaTh T€HETUYECKHE 3aJaud Ha
MOHOTUOPHUAHOE CKpEIIMBaHHE.

rUOpUIOB

23. lurnopugHoe
cKpelmMBaHue. 3aKOH
HEe3aBHUCHMOI0
HacJ1e/I0BaHUs
npu3Haxkos (1 4)

JlurnOpusiHoe  CKpeluBaHMe. 3aKOH  HE3aBHCHUMOIO
HACJIC/IOBAaHMsI TPU3HAKOB. LlUTOreHeTM4Yeckne OCHOBBI
TUTUOPUTHOTO CKpEeIMBaHUSI. AHanuzupyloriee
CKpEelIMBaHNUE. Hcnonp3oBanne aHATM3UPYIOIIETrO
CKpELIMBAaHUS JJIs OIpeIeNIeHHs] TEeHOTHIIa 0COOU.
JdemoHcTpaumu:

Ilopmpemur: I'. Menpens.

Tabauyvr u  cxemovl: «/luruOpumHOE  CKpENIUBAHUE,

«JuTonornyeckre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSY.
Obopyoosanue: MO/ICTb-aNTUIAKAITUS «lurubpunnoe
CKPEIIMBAHUEY.

PackpeiBaTh cofepkaHue TEPMHHOB M TOHSTHUN: AUTHOPUIHOE
CKpellMBaHNe, aHAIM3UPYIOIIEe CKpEeIIBaHKeE.

OnuceiBath onbITel I'. MeHens 10 U3y4yeHUI0 HacaeI0BaHUs JBYX
nap MpU3HaKOB y FrOpoxXa MOCEBHOTO.

PackpeiBaTh coiep:kaHHe 3aKOHAa HE3aBUCUMOTO HACJEeIO0BaHUS
MIPU3HAKOB.

[IpuMeHsATh MaTEMAaTHYECKUM pacdy€T C MOMOIIBID METoAA
MEPEMHOKEHUSI  BEPOATHOCTEM M 3alUCh € MOMONIBIO
(EHOTUNIMYECKUX  PAIUKATIOB  PACIICIUICHUS  TPHU3HAKOB Y

MTOTOMKOB IO (PEHOTHUILY U T€HOTHITY.

3anuchIBaTh CXEMbl AUTHOPHIHOTO CKPEIIMBAHUSA, OOBSACHATH €ro
LATOJIOTUYECKNE OCHOBBI W penlaTh T'€HETHMYECKHE 3aJadd Ha
JUTHOPUIHOE CKpEIIMBaHUE.

24. CuenieHHoe

CueruieHHOe HacnefoBaHue npusHakoB. Pabora T. Moprana

PackpsIBaTh conepkaHWe TEPMUHOB W IOHSATHH: CHEIJIEHHOE




HacJle/l0OBaHHe
npu3sHakos (1 1)

[0 CLEIJICHHOMY HacjeloBaHUI0 TeHOB. Hapymienue
CUEIUICHUSI TE€HOB B  pe3yJbTare  KpPOCCHMHIOBEpa.
XpOMOCOMHasi TEOpHsl HACJIEICTBEHHOCTU. | eHeTHuecKue
KapThl.

JdemoHcTpauuu:

Ilopmpemur: T. Mopras.

Tabauyvt u cxemovl: «Melo3», «['eHeTHUECKHE KapThI
pacTeHui, >KUBOTHBIX W 4YeloBekay, «B3aumoneicTeue
QJLJICIbHBIX TEHOBY.

Obopyoosanue: wmukporpenapat «/pozoduna» (HOpMa,

MyTanud (HOpMbI KPBUJIEB M OKPAaCKH Tela), MHUKPOCKOIL;
Moenb-anmukaius «llepekpéct xpomocomy.
JlaGopaTopHble H MpaKkTH4YecKue padoThi:
Jlabopamopnas paboma Ne 5.

«3yuenne pe3yapTaTOB MOHOTHOPHUIHOTO U TUTHOPUIAHOTO

HacJie/IoOBaHUE TNPU3HAKOB, PEKOMOMHAIMS T'€HOB, T'€HETHYECKHUE
KapThl XpOMOCOM, MOPTraHUAA.

Ha3piBaTh  OCHOBHBIE  IIOJIOKEHHSI ~ XPOMOCOMHOM  TEOpHUH
HacneAcTBeHHOCTH T. MopraHa; pacKpbIBaTh COJEp>KaHHE PaOOTHI
T. Moprana no CLEIJICHHOMY HaclleJI0OBaHUIO I'€HOB U IPUYMHBI
HapyLICHUs CLEIUIEHUSI MEXAY T€HaMU.

3anuceiBaTh CXEeMBbl  CKpeLIUMBaHMs  IpU  CLEIJICHHOM
HACJIC/IOBAaHUH, OOBSACHATH TNPUYMHBI PEKOMOMHAIIMM T'€HOB,
OIpEeNeNATh YUCIIO IPYII CLEIUIEHHUs T€HOB; pelllaTh TeHETUYECKHE
3aJjauy Ha CLEIUICHHOE HACJIE0BaHUE.

CKpEIMBaHUSA y JPO30(UITBI Ha TOTOBBIX
MHUKpPOIIpenaparaxy.
25. T'eneruka mnoJja. | ['eHetnka 1nosa. XpOMOCOMHOE OIpenesieHHe Imousa. | PackpeiBaTh cOAEp:KaHME TEPMUHOB M IOHATUH: XPOMOCOMHBIN

HacaexoBanue
NPU3HAKOB,
CHEIIEHHBIX € MOJIOM

(19

AyTOCOMBI U TIOJOBBIE XPOMOCOMBI. ['OMOrameTrHeie u
reTeporaMeTHble opraHu3Mbl. HacnenoBaHue MpPU3HAKOB,
CLEIUIEHHBIX C I1OJIOM.

JdemoHcTpaumnu:

Iopmpemur: I'. Mengens, T. Mopran, H. 1. Basuios.
Tabnuywvr u cxemsvi: «['eHernka monay», «3aKOHOMEPHOCTH
HacJe[OBaHMs, CIEIUIEHHOro ¢ mojom», «Kapuotunsl
YeJI0BEKa U )KUBOTHBIX».

Ha6op, ayTOCOMBI, IIOJIOBBIC XPOMOCOMEBI, TOMOTaMETHBIMN II0JI,
FeTepOFaMeTHBIﬁ I0JI, CHCIIJICHHOEC C TIIOJIOM HAaCJICJOBAaHUC
MMPU3HAKOB.

OOBACHITH HUTOJIOTHYECKHUEC OCHOBBI XPOMOCOMHOT'O MCXaHH3Ma
OMPCACIICHHUA I10JIa Y PA3JIMYHBIX OPTraHU3MOB.
CpaBHI/IBaTL 3aKOHOMECPHOCTH HaCJICa0BaHUA
CHCIIJICHHBIX B HE CHCIINICHHBIX C ITOJIOM.

Pemrate reHeTHdecKue 3aJadd Ha HACJCAOBAaHHE CICINICHHBIX C
IMOJIOM IMPU3HAKOB.

MIPU3HAKOB,

26. I3MeHYHNBOCTD.
HenacieacrBeHHasi
U3MeHYMBOCTH (1 1)

N3meHunBOCTh. BHibl N3MEHYMBOCTH: HEHACIIEACTBEHHAS

U HacinencTBeHHas. Ponb cpenbl B HEHACIEICTBEHHOU
U3MEHYHUBOCTH. XapakTepuctuka  MOAU(PUKAIUOHHON
U3MEHYMBOCTH. BapuanuoHHBIA psAJ W BapUaLlMOHHAas
kpuBas. Hopma peaxkuum mnpusHaka. KonudecTBeHHblE U
KAaueCTBEHHbIE NMPU3HAKM M MX HOpMa peakuuu. CBolicTBa
MOIU(PUKAITMOHHON H3MEHUNBOCTH.

PaCKpBIBaTB COACPIKAaHUE TCPMHUHOB U TTOHSTHI: U3MCEHYNBOCTD,

HaCJICICTBCHHAsA U3MCHYHNBOCTD, HCHACJICACTBCHHAA
U3MCHYHNBOCTD, MO,ZII/I(i)I/IKaHI/IOHHaSI U3MCEHYHBOCTD, BapI/IaIII/IOHHHﬁ
pAA, BapHualiuOHHAaA KpuBas, IMPU3HAK, HOpMa pcaknunu,
KOJIMYCCTBCHHBIC 1 KAYCCTBCHHBIC ITPHU3HAKU.

KHaCCI/I(I)I/ILII/IpOBaTL BUAblI HM3MCHYHMBOCTHM W  BbIB/IITH HUX

onoJiornyeckre 0COOEHHOCTH.




JdemoHcTpauuu:

Tabnuyw u cxemul: «Bunpl
«MoupukauoHHasi U3MEHYUBOCTbY.
JlabopaTopHble U NpaKkTHYeCcKHe padoThI:
Jlabopamopuas paboma Ne 6.

«M3ydyenue MoIu(pHUKAIIMOHHON U3MEHUMBOCTH, TIOCTPOCHUE
BAapHALMOHHOTO PsJla U BAPUALIMOHHON KPUBOW».

U3MCHYHUBOCTHY,

[Tepeuncnsary cBolcTBA MOAM(MUKALMOHHOW H3MEHYMBOCTU H
OOBSCHATD €€ 3HAUCHHE JJIST OPTaHU3MOB.

Pasnmuyare KONMYECTBEHHBIE M KAYECTBEHHBIC NPU3HAKH; CTPOUTH
BAPUALIMOHHBIN psAJll, BADUALMOHHYIO KPUBYIO, BBIYUCIATE CPEIHEE
3HAYEHHE IIPU3HAKA.

27. HaciaencrBeHHAas
u3MeH4YuBOCTD (1 1)

HacnencrBenHasi, wWiM TIE€HOTUIIMYECKAs, W3MEHYUBOCTbD.
Komb6unatuBHast n3MeH4nBOCTh. Meiio3 U oJI0BOM Mpoliecce
— OCHOBa KOMOMHATHMBHOM HM3MEHUYMBOCTH. MyTannoHHas
M3MEHYUBOCTh.  Krnaccudukanus  MyTanuili:  TeHHBIE,
XPOMOCOMHBIE, T€HOMHBIE. HacToTa ¥ IPUYMHBI MYTALAH.
Myrtarennble (QakTopbl. 3aKOH TOMOJIOTUYECKUX PSIOB B
HACJIEICTBEHHOU W3MEHYNBOCTH H. 1. Basuiiosa.
BuesaepHast HacI€ACTBEHHOCTh U U3MEHYUBOCTb.
JdemoHcTpaumu:

Hopmpemeor: I'. ne ®pus, H. 1. Bapunos.

Tabauywvl u cxemwr: «MyTalmOHHAS N3MEHUUBOCTD.
Obopyoosanue: MUKPOCKOI; MUKponpenapaT «Jpo3odpuna»
(Hopma, myrtanuu (GOpPMBI KpBUIBEB U OKpacka Tena);
pacTeHus ¢ NECTPOU OKPACKOU JIUCTHEB.

JlaGopaTopHble U NPaKTUUYECKUE PadOThI:

PackpeiBath copepxaHue TEPMUHOB U MOHSTHUNA: HACJIEICTBEHHAs
U3MEHYMBOCTh, KOMOMHATHBHAs HW3MEHUYMBOCTb, MYTAallMOHHAs
W3MEHUYUBOCTb, MYTaHT, MYTallMU: TEHHbIE, XPOMOCOMHBIE,
TE€HOMHBIE; ITOJIMIIJIONIUS, AaHEYIUIOU IS, MyTarcHsl.
XapakTepu3oBarb HACJIE/ICTBEHHYIO U3MEHYUBOCTb;
(bopMyIMpOBaTh 3aKOH TOMOJIOTMYECKHX PAJOB B HACIEICTBEHHOM
n3MeHuuBocty H. V. BaBuioBa u OOBSCHATH €ro 3HAYCHHUE AJIS
OMOJIOTUH U CEJIEKLINH.

KnaccugunupoBare MyTanuu: TeéHHbIE, XpPOMOCOMHBIE, TCHOMHBIE
— ¥ IPUBOAMTH IIPUMEPBI MyTaLUi.

OOBACHATHh NMPUYMHBI BO3HUKHOBEHUS MyTalUl, poiib (HaKTOPOB-
MyTareHoB.

CpaBHUBaTh BU/IbI MyTalllii; BBISBISATH NPUYUHBI HACIEICTBEHHOMN
W3MEHUMBOCTH, HCTOYHUKH MYTareéHOB B OKpYXarollel cpene
(KOCBEHHO).

Jlabopamopnas paboma Ne 7. XapakTepHu3oBaTh BHESJICPHYIO HaCJIEICTBEHHOCTh "
«AHamu3  MyTauuid y  JApo30QMiIbl  HAa  TOTOBBIX | U3MEHUYUBOCTb.
MUKpONpenaparaxy.
28. I'eneruka | 'enetuka 4yenoBeka. Kapuorun uenoBeka. OcHOBHbIE | PackpbiBaTh cojiepkaHWE€ TEPMUHOB M TOHSATHI: KapHOTUI
yesioBeka (1 1) METO/IbI TE€HETUKHU 4eNI0BeKa: TEHEAJIOTUYECKUH, | UEIOBEKA, IIUTOINC€HETUUECKUN METOJ, T'€HEaJOrM4eCKHil METO[,
OJIM3HELOBLIN, I[IUTOTEHETHYECKHUIA, OMOXUMHYECKHUH, | ONOXUMHUYECKHUI METOJ, OJIM3HELOBLI METOH, HACIEICTBEHHEIE
MOJIeKyJIsipHO-TeHeTHUeckuid. CoBpeMeHHOe ompezeseHue | 00iIe3HH (MOHOTEHHBIE, C HACJIEICTBEHHOU
reHOTUNA! MIOJIHOTEHOMHOE CEeKBEHHUPOBAHME, | IPEAPACIIOIOKEHHOCTbIO, XPOMOCOMHBIE), MEIUKO-T€HETUYECKOE
TE€HOTUIIUPOBAHUE, B TOM 4uciie ¢ nmomouipto I11{P-ananu3a. | KOHCYIbTUPOBaHUE.
HacnencrBennsie 3a0oneBanus yenoBeka: reHHble Oosie3HH, | [lepeuncisitb OCOOEHHOCTM M3yueHUSI TEHETHUKU 4YellOBEeKa;

00JIe3HH C HACIEQNPEeaApPaCIIONOKEHHOCThIO, XPOMOCOMHbBIE
6one3nu. ComMaTHYeCKHMe U TeHepaTUBHblE MYTallUu.

MNpUBOAUTE HNPHUMEPBI HACJICIACTBCHHBIX 3a00JIeBaHUH YCJI0BCKaA,
XapaKTEPHU30BaTb MCTOABI HX HpO(bI/IJ'IaKTI/IKI/I; 00OCHOBBIBATH




CrBonoBble kieTku. [IpuHIMIBI 370poBOro o0pasza KHU3HH,
JIMAarHOCTHKH, TPOPHUIAKTHKHA W JICUCHUS TCHETHYECKUX
Oone3Hell.  MenuKO-TeHETUYECKOE  KOHCYJIBTUPOBAHMUE.
3HaueHuEe MEIUIMHCKOM TE€HETUKH B INPEAOTBPAILIECHUU U
JICUEHUH F'€HETUYECKUX 3a00J1eBaHUN YETI0BEKA.
JdemMoHcTpanum:

Tabnuyer u cxemvr: «HacnenoBanue pesyc-gakTopay,
«I'eneruka rpymnim KpoBu».

JlaGopaTopHble U IpaKkTH4YecKue padoThbi:

Ipaxmuueckas paboma Ne 2.

«CocTaBiIeHUE U aHAJIU3 POJOCIOBHBIX YEJIOBEKAY.

3HAYEHHUE MEIUKO-TEHETUYECKOIO KOHCYIbTUPOBAHMUS.

BbISIBIATE W CpaBHMBAaTH MEXKIYy COOOW JIOMUHAHTHbBIE W
peLeCcCUBHbBIE IPU3HAKHU YEII0BEKA.

CocTaBiTh U aHATM3UPOBATH POAOCIOBHBIE YEIOBEKA.

Tema 7. Cesekunsi oprann3moB. OCHOBBI 0HOTeXHOI0TUH (3 4)

29. Ceaexkuusi Kak
Hayka u npouecc (1 4)

Cenexuus Kak HayKa U Ipo1ecc. 3apOKIECHUE CEIEKINN

u pomectukauus. Yuenne H. M. BaBwioBa o nenTpax
IPOUCXOXKACHUS UM MHOrooOpaszus KyJIbTYpHBIX PacTEHU.
LleHTpbl NPOUCXOKIEHUS JIOMAIIHUX >KUBOTHBIX. CopT,
IIOPO/IA, IITAMM.

JdemoHcTpaumnu:

Ilopmpemur: H. 1. BaBuios.

Tabnuysr u cxemwvr: kapta «LleHTpbl MHOroO0Opaszus Hu
IIPOUCXOXKACHUS  KYJIbTYPHBIX  pacTeHui», «llopozasl
JOMAITHUX KUBOTHBIX», «CopTa KyIbTYPHBIX PACTCHUI.
Obopyoosanue: MyISKH TIJI0JJOB U KOPHETIJIOOB JUKUX

PackpeiBaTh conepkaHre TEPMUHOB M TOHSATUM: CEJEKIUsA, COPT,
opoja, ITaMM, JOMECTUKAUUs, WM OJOMAIlHMBAaHUE, LEHTPBI
MHOTOO0Opa3usi W MPOUCXOXKACHUSA KYyJIbTYPHBIX pPACTEHUH U
JKUBOTHBIX, THOPUIN3AIIHS, HCKYCCTBEHHBIN 0TOOD.

HasbiBath 1 cpaBHUBATh OCHOBHBIE 3TAIbl PA3BUTHS CEICKIIUU.
N3narate yuenune H. M. BaBuioBa 0 LEHTpax HMPOMCXOXKIACHUS
KyJbTYPHBIX pAaCT€HMH; pas3iauyaTh LUEHTPbl Ha KapTe Mupa,
CBSI3bIBAaTH MX MECTOIIOJIO)KEHHE C oOuyaramMd BO3HUKHOBEHMS
JPEBHENIIMX UBWIN3ALINM.

CpaBHHMBaTh COpTa KYJIBTYPHBIX PACTEHUU, MOPOILI TOMAITHUX
JKUBOTHBIX U UX JUKUX IPEIKOB.

dbopM ® KyJIBTYpPHBIX COpPTOB pacTeHuid; repbapuii | OleHUBaTh POJb CEJIEKIMH B OOECIECYEHHH IMPOJIOBOILCTBEHHON
«CeNbCKOX 0351 ICTBEHHBIE PACTEHUSY. 0€30aCHOCTH 4eJI0BEYECTBA.
30. MeTtoasl u | CoBpeMeHHble  MeTOAbl  ceneknuu.  MaccoBblii U | PackpbIBaTh conepikaHne TEPMHHOB M TOHSATUN: MCKYCCTBEHHBIM
AOCTHKEHH S WHAWBUIYAIbHBIH OTOOpPBI B  CEJIEKUMHM pAacTeHUHd U | 0TOOp, MaccoBBI OTOOp, MHIMBUAYaAIbHBIH OTOOp, JKCTEphEp,
CeJIeKIINU PacTeHuii U | )KUBOTHBIX. OueHka sKcrepbepa. bin3kopoacTBeHHOE | OIU3KOPOJCTBEHHOE CKpEIIMBAaHME, YWCTas JIMHUS, TeTepo3uc,
KMBOTHBIX (1 1) ckpeuiBanue — MHOpuauHr. Yuctas nuHus. CKpelBaHue | HEPOJICTBEHHOE  CKpEIMBaHUE, HCKYCCTBEHHBI  MyTarcHes,
YUCTBIX JuHUK. ['ereposwc, wim THOpPUAHAS CHWIA. | TIOJUTIIIOUIBI.

Heponcreennoe ckpemuBanue — ayrOpuaunr. OtnanéHHas
rubpuanzanus u e€ ycnexu. VICKycCTBEHHBIN MyTareHes u
MIOJIyYEHUE  TOJUILUIONJOB.  JIOCTMXKEHMSI  CENIEKLMH
pacTeHMi, )KUBOTHBIX U MUKPOOPTaHU3MOB.

CpaBHuBaTh (OPMBI HCKYCCTBEHHOTO OTOOpa (MaccoBOro H
MHAUBUAYAJIBHOT0), BUBI ruOpuau3annu (OJIU3KOPOJACTBEHHOW U
OTJaNIEHHOH), CIOCOOBI MOTYYEHHUS TOJTUIIIONUIOB.

IIpuBOIUT, NpHUMEpPHl JOCTHMKEHUW CENEKIMH pAcTeHUH |




JdemoHcTpauuu:

Hopmpemur: WU. B. Muuypun, I'. JI. Kapneuenko, M. O®.
NBanos.

Tabnuyer u cxemor: «Otnanénnas rudpuausanus», «PadboTsr
akagemuka M. ©. BanoBay, «llomumnonamsy.
Obopydosanue: MYISHKM TUIOAOB M KOPHEIUIOAOB JTUKUX
(hopM U KyJIbTYpHBIX COPTOB PACTCHHIA.

JlabopaTopHblie U MPaKTHYECKHE PAOOTHI:

Oxcxypecusi «OCHOBHBIE METOJIBI U JOCTUIKEHHUSI CEIEKIIUU
pacTeHHMii W JKUBOTHBIX» (Ha CEJCKIMOHHYIO CTaHIIHIO,
IJIEMEHHYIO (hbepMy, COPTOMCHBITATENbHBIN y4acCTOK HIIA B
TEIUTMYHOE XO035HCTBO).

KHNBOTHBIX.

31. BuorexHoaorus
KaK oTpacib
npoussojacTea (1 4)

buorexHonorust kak oTpaciab INpous3BoAcTBA. ['eHHas
UHXEeHepus. Otanbl co3faHus pekomOuHantHoil JIHK un
TPaHCTE€HHBIX  OpraHu3MoB.  KileTouHas  MH)KEHEpHs.
Kiterounsle KynbTypbl. MHKPOKIIOHAJIBHOE Pa3MHOKECHHE

pacTeHuii. Knonuposanue BBICOKOIIPOIYKTUBHBIX
CEeITbCKOXO3SMICTBEHHBIX OPTaHU3MOB. KOJOTHYECKHE U
THYECKHE POOIIEMBI. I'™MO — TeHETUYECKU
MOIU(DHUIIMPOBAHHBIE OPTAHU3MEI.

JdemoHcTpanum:

Tabnuyvr  u  cxemvl:  «OOBEKTHI  OMOTEXHOJOTHUN,
«Knerounsie KYJIbTYpPBI u KIIOHUPOBaHHE,

«KoHCTpynpoBaHHe U NEPEHOC T€HOB, XPOMOCOM»

PackppiBaTh conepikaHHe TEPMHUHOB M IOHSTHH: OMOTEXHOJIOTHS,
KIIETOYHAs WH)XCHEPHUS, TCHHAs WHXXCHEpHUs, KIOHHPOBAHHUE,
TPaHCTCHHBIC OpraHU3MBbI, I'MO (reHeTHYECKH
MOIU(PULIMPOBAHHBIE OPTAHU3MBI).

XapakTtepu3oBaTh OHWOTEXHOJOTHIO KaK OTpaciib IPOHU3BOCTBA,
OCHOBHBIE JIOCTHIKEHMUS OMOTEXHOJIOTUN B obractu
MPOMBIIIJICHHOCTH, CETLCKOTO X031CTBAa U MEIULIUHBI.
[lepeuncnath ¥  XapaKTepW30BaTh OCHOBHBIC METOABI U
JOCTHIKEHUS] OMOMHKEHEPHH.

OOCyXXIaTh HKOJOTHYECKHE W ITHYECKHE AaCTeKThl HEKOTOPBIX
UCCIEOBAaHUM B  00IACTH OHOTEXHOJOTHH  (KIOHHPOBAHUSA,
MCKYCCTBEHHOT'O OIUTOJIOTBOPCHHS, HAIMPABICHHOTO W3MEHCHUS
TeHOMa M CO3JIaHUS TPAHCTEHHBIX OPTaHU3MOB).

11 KJIACC

1 4 B Henes10, Beero 34 4, U3 HUX 2 4 — pe3epBHOE BpeMs

Tembl  ypokoB H
KOJIHYEeCTBO 4YaCcoB

IIporpamMmmHoe coaep:kanue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

Tema 1. IBosronnonnasi ouosorus (9 4)

1. IBOJIOLMA

U ‘ Hpe)]nocmm(n BO3HUKHOBCHUA BBOHIOHHOHHOﬁ TCOPHHU. ’ PaCKpBIBaTB COJACPIKAaHUEC TCPMHUHOB U TOHSITHM: 9BOJJIOIHNA,




MeTOAbl €é HM3y4eHMsl
(1 9)

DBOIIIOLIMOHHAs TEOpUs U €€ MecTo B Ouosioruu. BnusHue
9BOJIIOLIMOHHOW TEOPUM HA pa3BUTHE OMOJOTMM U JIPYIHX
Hayk. CBHIETEIbCTBA 3BONIONHMU. [laJCOHTOIOTHYECKHE:
M0CJIeI0BATEIbHOCTD TOSIBIICHUS BUJIOB B
MAJICOHTOJIOTUYECKON  JISTONUCH, TEePeXOAHble  (HOpPMBI.
buoreorpaduyeckue: cxoactBo u paziamuue payn u Quaop
MaTePUKOB M OCTPOBOB. DMOPHOJIOTHYECKUE: CXOJICTBA H

pasinuuAa 3M6pI/IOHOB pa3HbIX  BHJOB  IMO3BOHOYHBLIX.
CpaBHI/ITeJ'IBHO'aHaTOMI/I‘IeCKI/IeZ TOMOJIOI'MYHBIC,
AHAJIOTUYHBIC, PYAUMCHTAPHLBIC OpraHbl, aTaBHU3Mbl
MOJ'IeKy.TIHpHO'6I/IOXI/IMI/I‘ICCKI/IGZ CX0ACTBO MCXaHU3MOB

HACJICJICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX MyTEH Y
BCEX JKUBBIX OPTraHU3MOB.

JdemoHcTpaumu:

Ilopmpemer: K. Jlunneit, XK. b. Jlamapk, Y. apsun, B. O.
Kosanesckuii, K. M. bap, 3. I'ekkens, @. Mromiep.
Tabnuysr u cxemwvi: «Pa3BUTHE OPraHUYECKOro MHpa Ha
3emiey, penbedHbie TAOMUIBI «3aPOJBIIIHA TO3BOHOYHBIX
KUBOTHBIX)», «APXEONTEPUKCY.

Obopyoosanue: Ouoreorpaduyeckas  Kapra  MHUDA;
KOJIIeKIHsl «POpMBI COXPAHHOCTH MCKOTAEMBIX KHBOTHBIX
M pacTeHHWil»;,  BlaxHble  mnpemnapatel  «Pa3Burtue
HACEKOMOToy, «Pa3BUTHE JSATYIITKN.

nepexoAHble GOpMbl, GUIOTEHETUYECKUE PSAbI, BUJIbI-9HIEMUKH,
BH/IBI-PEIIUKTBHI, 3aKO0H 3apOJIBIILIEBOTO CXOJCTBa,
OMOreHeTUYEeCKHI 3aKOH, FTOMOJIOTHYHBIE U aHAJIOT'MYHbIE OPTaHbl,
PYZAUMEHTAPHBIE OpraHbl, aTaBU3MBI.

IlepeuncnaTh OCHOBHBIE 3TAIlbl PA3BUTHS 3BOIIOLMOHHON TEOPHUH.

XapakTepu3oBarb CBUJICTEJILCTBA 3BOJIIOLUU:
[AJICOHTOJIOTMYECKUE, Onoreorpaguyueckue,

IMOpPUOTIOTUYECKHE, CPaBHUTEIbHO-aHATOMHUYECKUE,
MOJIEKYJISIPHO-OMOXMMHUYECKHE.

[lpuBoaMT,  TpUMEpPHI  MEPEXOTHBIX  (GOpM  OpPraHM3MOB,
(bUII0reHeTUYECKUX PSAIOB.

[TpuBoauTe (POPMYIMPOBKM 3aKOHOB OMOI€HETHUYECKOTO U

3apOoAbIIICBOIO CXOACTBA

2. UcTopusi pa3BUTHSA
npeacTaBJieHuit 00
soJironum (1 9)

OpomtonmonHas  Teopust Y. Jlapsuna. [Ipennocwiiku
BO3HUKHOBEHHUS JapBUHM3MA. J[BHKyIME CHIIBI 3BOJIIOLUU
BUI0B 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTrPaHUUYEHHOCTU pecypcoB, HeolpeaenEéHHas
M3MEHUYUBOCTb, 0OphOa 3a CyIeCTBOBaHHE, €CTECTBEHHBIN
otoop). Cunrerndeckass Teopus sBomonuu (CT3) u eé
OCHOBHBI€ TOJIOKEHHUS.

JdemMoHcTpanum:

Iopmpemeur: K. JIunnen, XK. b. Jlamapk, Y. [lapBuH.
Tabnuyer u cxemor: «lonmynsmumn», «Kapra-cxema Mapuipyra
nyremecteust Y.  [lapBuna», «®Dopmbl 00pbOBI  3a

PackpsIBaTh conep:kaHHEe TEPMUHOB U TOHATHI: CUCTEMAaTHKa,
€CTECTBEHHBII 1 UCKYCCTBEHHBINH OTOOP.

XapaKTepI/IL’nOBaTI) OCHOBHBIC€ 3BOJIIOITMOHHBIC WJCH, KOHICIIIIUHN U1
TEOpHUH; CpaBHUBATh B3TJsAAbl Ha BUJ U 3Bomonuio K. Jlunnes,
K.b. Jlamapka, Y. /lapBuHa.

OnenuBath BKIa JIMHHES B pa3BUTHE CUCTEMATUKH U OOBSCHATH
MPUHIIMITBI OMHAPHON HOMEHKJIATYPHI.
XapakTtepus3oBaTb COJAEpKAHUE U
koHuenuuu JK. b. Jlamapka.
OueHrBaTh €CTECTBEHHO-HAYUHbBIE U COLIMAIIBHO-?)KOHOMUYECKHE
MPpEAIIOCBUIKA BO3HUKHOBCHUSA 3BOJ'IIOHI/IOHHOI71 TCOpHUN 4.

3HAYEHHE HBOJIIOLHMOHHOMN




cyliecTBoBaHue», «EcrecTBeHHbI 0T00p», «MHOroobpazue
COpPTOB pacTeHUi», «MHOroodpasue nopoj ;KUBOTHBIX.

HapBuHa.

PackpsiBath copepxkaHue 3BOMIOLNUOHHONW Teopun Y. JlapBuHa;
CpPaBHUBATh HEONPEAEIEHHYI0O U ONpPENENEHHYI0 U3MEHUYHBOCTD,
€CTECTBEHHBIII M HMCKYCCTBEHHBIH OTOOp, (opMbl OOpHOBI 32
CYLIECTBOBaHHUE.

OnuchIBaTh MOJOKEHUSI CUHTETHYECKOM Teopuu 3Bosoruu (CTI)
U 00BACHATH €€ 3HaUeHue Il OMOJIOTHH.

3. Bua: kpurepuu u
CTPYKTYpa.
Honyasuus
KaK dJleMeHTapHast
eIMHUIA BUAA (2 1)

MukposBomtonuda. [lomynsius Kak eIMHMIA BHIA H
3BOJIIOLIUH.

JdemoHcTpaumu:

Tabnuywr u  cxemwvr: «llomymauun», «MyTanuoHHAs
W3MEHYHUBOCTH.

ObopydosaHue: MUKPOCKOTI,

Mmukponpemnapar «Jposoduna» (Hopma, MyTanuu GopMbI
KPBUIBEB U OKPACKU Tela), MojJenb-antuinkaius «llepexpéct
XpPOMOCOM.

JlaGopaTopHble H MpaKkTH4YecKue padoThbi:
Jlabopamopuas paboma Ne 1.

«CpaBHeHHE BUI0B IO MOP(OIOrHYECKOMY KPUTEPHUIO».

PackpbIBaTh copep)kaHue TEPMUHOB U MOHITUNA: MUKPOIBOJIIOLINUS,
BUJ, KpUTEpUU BHJA, apeaj, MOIMyJAlus, TeHOPOH[, MyTalluHu,
KOMOWHAIIMH T€HOB.

XapakTepu30oBaTh BUJ KaKk OCHOBHYIO CUCTEMATUUYECKYIO STUHUILY
U [EJIOCTHYIO OWOJIOTMYECKYI0 CHUCTEMY. BBIIensaTs KpuTepuu
BUIa (MOp(ONOTrHYeCKU, (U3HOJOTHUUSCKUH, OMOXUMHUYECKHM,
TEeHETUYECKUHM, 3KOJOTMYECKHUH, reorpa@uueckuil) U IpHUMEHATh
KPUTEPUU JI OMIMCAHUS KOHKPETHBIX BU/IOB.

XapakTepHu30BaTh MOIMYJSALIUIO KaK CTPYKTYPHYIO €IWHUILY BUJA U
HBOJIIOIIHH.

OnwuchBaTh TOMYJSAIHUIO MO OCHOBHBIM ITOKA3aTeNsIM: COCTaB,

CTPYKTYpA.

4. JIBukymme CHIBI
(3J1IeMeHTapHbIe
(daxTopsl) 3BOIIOLNHU

(1)

JiBmxymue cuiibl (akTopbl) HBOJIIOLUK BUAOB B MPUPOJE.
MyTaloHHBIN MpolecC U KOMOWHATHBHAS W3MEHYHUBOCTb.
[TonynsimuoHnHble BoJMHBI M Apedd reHoB. M3omsauusa wu
MUTpaLus.

JdemoHcTpaumnu:

Tabnuyst u cxemol: «JIBUXKYIIHE CUIIBI YBOTIOLIUN.

PackprsiBaTh copepkaHue TEPMHUHOB U TOHSTHUN: KOMOWHATHUBHAs
W3MEHYUBOCTD, MYyTaLNH, MYTallMOHHBIN rpouece,
MOMYJISIIIMOHHBIE BOJIHBI, Ipei(] reHOB, U30IAIUs, MUTPALIUH.

Xapakrepus3oBaThb 3JIEMEHTapHbIE (bakxTopsl SBOJIIOLUAN:
MyTallMOHHBIA  mporecc, KOMOWHAaTHUBHAas  M3MEHYMBOCTb,
MONYJIALIMOHHBIE BOJIHBI,

Jpeiid reHoB, N30ISALMSL, MUTPALUS.

VYcraHaBIuBaTh — IPUYUHHO-CICACTBEHHBIE  CBSA3M  MEKIY
MEXaHU3MOM W  DPE3yJbTaTOM JCHCTBUA  JIBWKYIIMX  CHJI

(311eMeHTapHBIX (PAKTOPOB) IBOIIOIIUH.

5. EcTrecTBeHHBIH
otoop u ero gopmsi (1

4)

EctectBenHbIil 0TOOp — HampaBisOmUi (aKTOP IBOIOIHIH.
@DopMBbI €CTECTBEHHOT'O 0TOOpA.

JdemoHcTpaumnu:

Tabnuyer u cxemwvr: «EctecTBeHHBId 0TOOp», «bopnba 3a
CYIIIECTBOBAHHUEY.

PackpeiBath copepkaHME TEPMHHOB W TOHSTHUNA: €CTECTBEHHBIN
otbop, 60pnba 3a CylecTBOBAHUE.

OnuceiBaTh  MEXaHW3M  JIEUCTBHS ~ €CTECTBEHHOTO  OTOOpa.
Xapaktepu3oBaTh (HOpPMBI €CTECTBEHHOTO0 0TOOpa (JIBHMXKYIIMH,
CTAOWIM3UPYIOIINM, NU3PYNTUBHBIMN) W CPAaBHUBATh WX MEXKIY




CcO0OH.
XapakTtepu3oBarh 0OpbOy 3a CYIIECTBOBAHHE M CpPaBHUBATH €€

BH/IbI (MexxBUIOBAS, BHYTPHUBHUIOBAS, O6oprba c
HEeOIaronpusTHBIMU ()aKTOpaMH BHEIIHEH CpEibl).
6. PesyabTaTsl | [IpucnocobieHHOCTh OpraHU3MOB KaK pe3ysbTaT 3BONIONUH. | PackpbiBaTh CoJIepKaHHE TEPMUHOB u MIOHSATHUH:
IBOJIIOIUH: [Tpumeps! nprcocobaeHuid y opranu3MoB. ApoMopdo3bl U | MPUCIIOCOOICHHOCTb, MMOKPOBHUTEIHLCTBECHHAS u
NMPHUCIIOCOOJEHHOCTh | uanoanantanuu. Bun u Bunoodpasosanue. Kpurepun Buna. | mpeaocreperaroiias OKpacka, MaCKUpPOBKa,
OPraHu3MOB U OcHoBHble ¢GopMBI  BHA0OOpa3oBaHus: Teorpadudeckoe, | BUI000pa3oBaHue.
Bua0oOpa3oBanne (1 | SKOJIOTHYECKOE. OnuceiBaTh MEXaHW3M BO3HUKHOBEHHUS IPHUCIOCOOJIECHUN Yy
q) JdemoHcTpaumu: OPraHHU3MOB.
Tabnuywr u cxemvr: «IIpucnocoOIEHHOCT, OPraHU3MOBY», | BRIABIATE 1O H300pa)KeHUSIM, Ha JKUBBIX U (UKCHUPOBAHHBIX
«[eorpaduueckoe BuAoOOpa3oBaHUE», «IKOJIOTMYECKOE | IpermapaTax MNpPUMEpbl  MPHUCIIOCOOJIEHHOCTH  pacTeHUud |
BUJI000pa30BaHUEY. JKUBOTHBIX K  YCJIOBUSM CpeOsl OOUTaHHs, JIOKa3bIBaTh
Obopyoosanue:  komrekmus  «[IpuMepbl  3aIUTHBIX | OTHOCUTEILHYIO IIEIIECO00Pa3HOCTh PUCITOCOOICHUH.

MPUCTIOCOOTICHUIM Y KUBOTHBIX)»; KOJJIEKIHUS HACEKOMBIX C
Pa3IMYHBIMH TUIIAMU OKPACKH; HA0Op TIJIOJIOB U CEMSH.
JlaGopaTopHble H MpaKkTH4YecKue padoThbi:
Jlabopamopuas paboma Ne 2.

XapakTepu3oBaTh CIOCOOBI M MEXaHHU3Mbl BUA000pPA30BaHUS;
ONUCHIBATh U CPAaBHUBATH OCHOBHBIE (DOPMBI IKOJIOTHYECKOTO H
reorpauyeckoro BU1000pa30BaHMUs.

«OnucaHue  OPUCIOCOOJIEHHOCTH  OpraHM3Ma U eé

OTHOCHTEIIFHOTO XapaKTepay.
7. Hampasiaenuss u | Makposomionusi. Popmbl  3BomonMu:  puieTHueckas, | PackpeiBaTe conepikaHre TEPMUHOB U MOHSATHNA: MaKpO3BOIIOLHNS,
nyTH JMBEpreHTHasl, KOHBEpreHTHas, napajuiespHasi. | puiIoreHes, OWOJIOTMYECKUH Mporpecc U perpecc, apomMopdos,
MakpodBosonun (2 4) | Heo6patumocts HBOJIIOLUH. [Tpoucxoxaenue OT | UANOAaNTaLus, 001ast IereHeparys, aanTUBHAs pajnuarysl.

HECTIEMANIN3UPOBAHHBIX  TpenakoB.  [Iporpeccupytomas | Xapakrepu30BaTh GOPMBI BOIOLNH.

crienranu3anus. AJanTuBHAsS paJualus.

JdemoHcTpaumu:

Ilopmpemui: A. H. CeBeprios.

Tabauyvl u cxemst. «Apomopdo3b», «Manoamanranuny,
«OO0rmast rereneparus».

Obopyoosanue:  monenb  «OCHOBHBIE  HampaBJICHUS
IBONIIONIMMY; O0BEMHAsE Mojaenb «CTpoeHHe TOJIOBHOTO
MO3ra MO3BOHOYHBIX»

BrisiBasate  apoMopdo3bl
JKNBOTHBIX.

CpaBHUBATh OMOJOTHYECKHI Mporpecc U OMOIOTHYECKUi perpecc,
apoMop$03, HANOATATITAIIAIO U OOIIYIO IeTeHEPAITHIO.

BEBISBASATE B3aMMOCBSI3M  MEXIy MYTSIMH U HaIpaBICHUSIMU
ABOJIIOIMHU Y PACTEHUM U )KUBOTHBIX.

U UOUOaTanTallid Yy pacTeHHd U

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KU3HHU Ha 3emJie (9 1)

8. Ucropust xKu3HH Ha ‘ JloHay4HBIE

MNpCaACTaBJICHUA (0) 3apOXKJACHUN KH3HH.

’PaCKpBIBaTB COJCPIKAHUE TCPMUHOB U MMOHATHH: KpCallnuOHHN3M,




3emjie M MeTOObI eé
usydennsi. I'umore3nl
NPOUCXO0KIEHUS

“KM3HU Ha 3emuie (2 4)

Hayunbple rumore3bl BO3HMKHOBEHMs JKU3HH Ha 3eMie:
abuoreHes W TaHCIEPMHUSA. XUMHUYECKAs  HBOJIOLIHSL.
AOHMOTeHHBII  CHHTE3  OpraHMYEeCKMX  BELECTB U3
HEOPraHUYECKUX. OKCIIEPUMEHTAIbHOE IOATBEPXKIACHUE
XUMHYECKOH 3Boonuu. HavanbHble 3Tansl OMOJIOrH4ecKoi
3BOJIIOLUH. I'mnoresa  PHK-mwupa. DopMHUpOBaHHE
MEMOpaHHBIX CTPYKTYp M BO3HMKHOBEHHE IPOTOKJIIETKH.
IlepBble KiIeTKM U UX 3BOMIOLUA. DOPMUPOBAHUE OCHOBHBIX
IPYII )KUBBIX OPraHU3MOB.

JdemoHcTpaumuu:

Ilopmpemor: ®. Penu, JI. Ilacrep, C. Mwmuiep, A. U.
Omnapum, I'. FOpu.

Tabauyvr u  cxemvi: «Bo3HukHOBeHHe  CoOJIHEUHOM
CHUCTEMBI», «PazButne OPraHUYECKOro MHpPa»,
«PacrturenbHas KJIETKa, «KuBoTHast KJIETKa,

«[IpokaproTrueckas KJIeTKay.

abuoreHes, BUTAIM3M, NAHCIEPMHUS, OHOMOA3,
pOOUOHTHI, CAMOMOTEHE3.

XapakTepu3oBaTb METOJAbl M3YUYEHUSI HUCTOPUUYECKOTO MPOILIOro
3emiu.

[lepeuucniaTb OCHOBHBIE 3Talbl XUMHUYECKOM M OHOJIOTHYECKON
HBOJIIOIIH.

Wznarate copepxaHue TUrnoTe3 U TEOpUil BOSHUKHOBEHUS >KU3HU
Ha 3emie (KpealMOHU3Ma, CaMOIIPOU3BOJIBHOTO 3apOXKICHUS
(cmoHTaHHOTO0), Mancnepmuu, runore3sl PHK-Mupa).

OnuceiBath skciepuMmenTsl C. Mumepa u I'. FOpu no nonydenuto
OpPraHMYECKUX BEIECTB U3 HEOPraHHMYECKUX MyTéM aOWOTeHHOTO

CHHTC3a.

KOoalcpBarThbI,

9. OcHOBHBIE 3JTaIbI
IBOJIIOLMHU
OPraHMYecKoro Mupa
Ha 3ewmiie, pa3BUTHE
KM3HM 10 3paM H
nepuoaam (2 4)

Pa3ButHe xu3HM Ha 3emiie 1o 3paM U nepuojam. Karapxei.
Apxeiickas u nporepo3oiickas 3psl. [lameo3olickas spa u eé
NepuoJibl: KeMOpPHMCKUHA, OpAOBUKCKUHN, CHIIypHUHCKHIA,
JICBOHCKHM, KaMEHHOYTOJIbHBIM, MEepMCKHil. Me3030icKas
opa U €€ IepUuoAbl: TPHUACOBBIA, HPCKUN, MEJIOBOM.
KaitHo3oiickas »pa u €€ TMepuoabl: NaAJIEOrE€HOBBIM,
HEOT'€HOBBIN, aHTPOIIOI€HOBBIN. XapaKTepUCTHUKA KIUMaTa U
reoJoruuyeckux rmpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUU
pacTUTENILHOTO M KUBOTHOrO MHpa. ApomMopdosbl y
pacTeHui M XKUBOTHBIX. [losiBIIEHUE, pacuBeT U BBIMUpPAHUE
TPy )KUBBIX OPraHU3MOB.

JdemoHcTpaumnu:
Tabnuyst u cxemol: «Pa3BUTHE OPraHUIECKOTO MUPAY,
reoxpoHojiorndyeckass — Tabmuua;  koyutekuus — «Dopmbl

COXPAHHOCTH MCKOIAEMBIX )KHBOTHBIX U PACTEHUII».
JlaGopaTropHble U NpakTH4YecKue padoThi:

Ipaxmuuecxas paboma Ne 1.

«M3yueHne NCKOMaeMbIX OCTATKOB PACTCHUI W KUBOTHBIX B

PackpbiBaTh cojepikaHue TEPMUHOB U TIOHSATHIA: 30H, 3pa, IEPUO/I,
apoMop$0o3bl, UIUOATANTAIIH.
3HaTh MOCJEI0BATEILHOCTh DOHOB: KaTapXei, apXxeil, mpoTepo30id,

daHepo30il; dp: apxeickas, NPOTEPO30ICKas, IManeo30icKasl,
Me3030iCcKas, KalHO30MCKasl; [IEpUOOB: KeMOpUICKUA,
OPJIOBUKCKHI, CHUIYPUICKHI, JIE€BOHCKHI, KaMEHHOYTOJbHBIM,

IIEPMCKHM, TPUACOBBIM, IOPCKUH, MEJIIOBOW, IIAJIECOTEHOBBIA U
HEOT€HOBBIN, aHTPOITOT'€HOBBI.

XapakTepu30BaTh OCHOBHBIE COOBITHSI B Pa3BUTHH OPraHUYECKOTrO
MHpa IO 3paM U MEpUOJAaM TE€OJIOTMYECKOW HMCTOPUM; ITAIbI
pPa3BUTHS PACTUTEIBLHOTO U )KUBOTHOI'O MHUpA.

Brinenste rmaBabIie apoMOpGd 036l Y paCTCHUHN U KUBOTHBIX.
CpaBHUBaTh MEXIy COOOH TMpencTaBUTENEH CHUCTEMATHYECKUX
TPYyNN  OPraHU3MOB,  BBIABJIATH  YEPTbl  YCIOXKHEHHUS U
MPUCTIOCOOTICHHOCTH K YCIOBHSIM JKU3HHU.




KOJUICKIIUSX .
Oxcxypeus «IBOMOLUS OPraHUYECKOro MUpa Ha 3emie» (B
€CTECTBEHHO-HAYYHBIN WM KPacBEIUCCKUN MYy3eH).

10. CoBpemennas | CucTema OpraHHYECKOr0 MHpPa KaK OTPAKCHHE DBOJIOIMH. | PaCKphIBaTh COJEpKaHME TEPMHUHOB W IOHSTHIl: CHCTEMATHKa,
cucremMa OCHOBHBIE CHCTEMAaTUYECKHE TPYIIIBI OPraHU3MOB. HCKYCCTBCHHAsT W CCTECTBEHHAs KiaccuuKanus, OuHApHAs
OpPraHUYEeCKOro JleMOHCTpaUUu: HOMEHKJIATYpa, PHHIAI HEPAPXUIHOCTH.
mupa (1 ) Tabnuywr u cxemvr: «COBpEeMEHHAs CHCTEMa OPraHUYECKOro | XapakTepH30BaTh COBPEMEHHYIO CUCTEMY OPraHH4YEeCKOr0 MUpPA.
MHPaY.
11. DBosonHs | DBOJIOLUS YellOBEKa. AHTPOIOJIOrHs Kak Hayka. PasButue | PackppiBaTh coiep)kaHue TEPMHHOB W TOHSITHIA: aHTPOIOJIOTHS,
YyejioBeKa NPE/ICTABICHUHA O TMPOUCXOXKICHUM 4YeloBeka. MeTo/bl | aHTpONoreHe3,  4eloBek  pasymHbiidi  (Homo  sapiens),
(anTponorene3) (1 4) | uzydenus anrpornorenesa. CXoICTBA U Pa3INYMsl YEIOBEKA U | MPSIMOX0XK/ICHHIE, BTOPAsi CHTHAIIbHASI CUCTEMA.
JKUBOTHBIX. CHCTEMaTHUECKOE ITOJIOKEHHUE UeIOBEKA. Hepe‘-H/ICJ'IfITI) 3ala4y AaHTPOIIOJIOTHH, OTallbl CTAHOBJICHUA U

JdeMoncTpanum:
Ilopmpemeur: Y. JlapBuH.
Tabnuysr u cxemvl: «CpaBHEHHE aHATOMHUYECKHUX YEpT

CTPOCHUS YEJIOBEKA M YEJIOBEKOOOPA3HBIX 00€3bSH.
ObopydosaHue: CIENKU WIA H300paKEHUST KaMEHHBIX
OpyIuii MIepBOOBITHOTO YeIOBEKa: KAMHU-YOIIIEPHI, pyOuIIa,
ckpebna.

pa3BUTHA IPEJICTABICHUN O IPOMCXO0KIEHUH YEI0BEKA.
N3narate 0CHOBHBIE NTOJIOKEHUA TeopuH Y. /[apBuHaA, KpUTHYECKU

OLCHUBATH HCHAYYHYIO I/IH(I)OpMaI_II/IIO (6] IMPOUCXOKIACHUHA
YCJIOBCKaA.
3HaTh CHCTEMaTHYECKOE II0J0KEHUE Buga Homo Sapiens,

NEPEYHCISTh €r0 MOP(OJIOr0-aHATOMHUYECKUE TMPU3HAKH PAa3HOTO
YpOBHSI (THII, KJacc, OTPSI U Jp.).

YcTaHaBIMBaTh YEepPTHl CXOJACTBA M pA3jIMYMil dYeIOBEKa U
KUBOTHBIX.

OOBsICHAT W OLEHWBATh 3HAYCHWE HAYYHBIX 3HAHUHA O
IPOMCXOXKACHUU 4YelloBeKa JJIsi TOHMMAaHUS MecTa M POJH
4eJI0BEeKa B IPUPOJIE.

12. /IBuaxyue CHJibl

(paxTopHbI)
anTponorenesa (1 u)

JBmxymue CHJIBI (axTopsr) aHTPOIIOTEHE3A.
HacneacTBenHass WM3MEHYMBOCTH M €CTECTBEHHBIH OTOOD.
OOuiecTBeHHBIN 00pa3 KU3HH, U3TOTOBICHUE OPYIHUI Tpy/a,
MBIIIUIEHUE, PEUb.

JdemMoHcTpanum:
Tabnuyvr u cxemvl: «CpaBHEHHE aHATOMHUYECKHUX YEPT
CTPOEHHUSI 4EeJOBEKa U YeJIOBEKOOOpPa3HbIX 00€3bsSH»,

«OCHOBHBIC MECTa MAJICOHTOJOTHICCKUX HAXOJOK MPEIKOB
COBPEMEHHOTO YEJIOBEKaY.
Obopyoosanue:  MYISIKA

«IIporcxoxaeHre 4eoBeKa

PackpeiBaTh copepkaHWe TEPMHHOB U TOHATHN: (DaKTOPHI
aHTPOIIOT€HE3a, TPYMNIIOBOE COTPYIHUYECTBO, PEUb, OpYyIUHHAs
JESTENBHOCTD, MTOTUMOP(PHU3M.

XapakTepu3oBaTh JIBIKYIIHE CHIbI ((DaKTOpHI) aHTPOTNOTEHEe3a:
OMOJIOTHYECKHE U COLMaIbHbIE, CPABHUBATH UX MEXKIY COOOM.




(TaJICOHTOJIOTMYECKUE HAXOJIKH )».

13. OcHOBHBIE CTAAUU
IBOJIIOLIUYU YeJI0BEKAa

(19

OcHOBHbIE CTaAMM W BETBM HBOJIIOLMHU  YEJIOBEKa:
ABCTPAJIONIUTEKH, Yenoek YMETIbIH, Yenosek
npsAMoxoamui, YenoBek HeaHaepranbCkuii, YemoBek
pa3yMHBIH COBpPEMEHHOTro Tuma. Haxoaku MCcKomaeMbIX
OCTaHKOB, BpeMs CYILLECTBOBAHMSI, o0nacTp
pacrnpocTpaHeHusi, 00bEM TOJOBHOIO MO3ra, 00pa3 KHU3HH,
opyusi.

JdemoHcTpauuu:

Tabnuywvl u cxemoi: «OCHOBHBIE MECTa MAJICOHTOIOTHUECKUX
HaXOJOK IIPEIKOB COBPEMEHHOTI'0 YEJIOBEKa», «JlpeBHelme
moan», «Jpesnue moan», «llepBpie COBpEMEHHBIE IO .

Obopyoosanue: Mmynsixu  «lIpoucxoxjaeHue 4YeaoBeKa»
(OrocThI aBCTpAJONUTEKA, MUTEKAHTPOIA, HEaHAEepTalblia,

PackpsiBaTh conep;kaHue TEPMUHOB U IOHATHUI:
YEJIIOBEK yMENbId, YEJIOBEK MPSIMOXOMISIINMA,
KpPOMaHbOHELl,  HEOJIUTUYECKass  PEBOIIOLHUS,
HCKYCCTBO.

XapakTepus3oBaTh U CPaBHUBATH MEXIY COOONW OCHOBHBIE CTaAUH
SBOJIIOLIMM  YE€JOBEKa: XPOHOJIOTMYECKMH  BO3pacT, apeain
pacripocTpaHeHus, OOBEM TOJOBHOIO MO3ra, 00pa3 JKH3HH H

opynus Tpyaa.

aBCTPAJIONIHUTEK,
HeaHjepTael,
NepBOOBITHOE

KPOMaHbOHIIA); CJICTIKK WM HM300paKEeHUs KaMEHHBIX
Opy/AHil IEPBOOBITHOTO YEJIOBEKA: KAMHHU-UYOMTIEPHI, pyOuIa,
ckpeoa.
14. YenoBeueckue | Yenoeueckue  pacel.  OcHOBHbIE  OonbllMe  packl: | PackpbIiBaTh cojiepkaHne TEPMUHOB U TIOHSITHI: packl, pacoreHes,
pacbl ¥ TPHUPOAHBbIE | EBPONICOUIHAS (eBpaswmiickas), HErpo-aBCTPAJIOUIHAS | COLMA-TAPBUHU3M, PACU3M, METHUCALIMSL.
ajanTanuu yejioBeka | (3KBaTopHalibHas), MOHTOJIOMTHAS (azuarcko- | XapakTepu3oBaTh M CPaBHUBATh MPEJCTABUTENICH YETOBEYECKUX
(149 aMepHUKaHCKas). Uepthl MPUCTIOCOOJICHHOCTH | pac, pacKpblBaTh MPUYMHBI M MEXaHHU3MBl  pacoreHesa,
MpEACTaBUTENCH  YEJIOBEUECKMX  pac K  YCIOBUAM | EPEUUCTATh H  TPUBOAUTH TMPUMEPHl  MPUCTIOCOOJIEHHOCTH

CYIICCTBOBAHMUA. EnuHCTBO denoBeUeCKuX pac. KpI/ITI/II(a
COIMMAJIBHOT'O AapBUHHU3MA U paCu3Ma.

YCJIOBCKAa K YCIOBUAM CpCIbl, ITPUMCPLL HpI/ICHOCO6I/ITeJIBHOFO
3HA4YCHUA PACOBBIX ITPU3HAKOB.

JleMoHCTpanum: Jloka3biBaTh ~ eAMHCTBO  Bujaa Homo  sapiens, HayuHyIO
Tabnuyer u cxemvr: «UenoBeyeckue pachi». HECOCTOSITENIbHOCTh ~ PACOBBIX  TEOpHUH, HJAEH  COIHMAIBHOIO
JapBHHM3MAa U pacu3Ma.
Tema 3. Opranusmbl U oKpyxkawmas cpeaa (5 4)
15. Oxkosorus kak | DKOJOrus Kak Hayka. 3alaqd ¥ paszensl 2Kosorud. Metoael | PackpbiBaTh coAepkaHUE TEPMUHOB M IOHATUH: OKOJIOTHS,
Hayka (1 v) JKOJIOTUYECKHUX VCCIIEIOBAHM. DKOJIOTUYECKOE | TIOJIEBBIE HabI01eHus, JKCIIEPUMEHTBI, MOHUTOPHHT
MHPOBO33PEHNE COBPEMEHHOT'O UEJIOBEKA. OKpYyXaromien Cpelibl, MOJIETTUPOBAHUE, HKOJIOTHUYECKOE
JdemMoHcTpanum: MHPOBO33pEHHUE.

Hopmpemor: A. I'ym6onsar, K. @. Pynse, O. ['exkens.
Tabauywvl u cxemwr: kapta «[IpupoaHbIe 30HBI 3EMITH.

IlepeunciaATh 3ama4u 3KOJIOTUU, €€ PA3LENbl U CBSA3U C JAPYTUMHU
HayKaMH.




XapaKTepI/BOBaTB METOABI 3KOJIOTHMYCCKUX I/ICCHG,HOBaHPlﬁ.

16. Cpeabl oOuTanus
u IKOJIOTHYECKH e
paxTops! (1 4)

Cpenpl  obuTaHMsl  OpPraHU3MOB:  BOJHAs, HA3eMHO-
BO3/yIIHAa, HOYBEHHA, BHYTPUOPraHU3MEHHAs.
Okonorudeckue ¢Gakrtopbl. Knaccudukarus 3KOI0rHIeCKHX
¢bakTopoB: abuoTuyeckue, OUOTUYECKHE U AHTPOIOI'CHHBIE.
JlelicTBUE SKOJIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.
JdemoHcTpauuu:

Tabnuyer u cxemvi: «Cpepl OOUTaHUS OPTAHU3MOB).

PackpbIBaTh cojiepKaHue TEPMUHOB M NMOHATHI: cpena oOuTaHus,

HKOJIOTUYECKUE (baxTopsl, OuosIorn4ecKuit OIITUMYM,
OTPaHUYMBAIONINI (TUMUTHPYIOLIHUI) hakTop.
XapakTepu3oBaTh  YCIOBHS  Cpel  OOMTaHUs  OpPraHU3MOB;

KJIaccu(UIUPOBATh U XapaKTepU30BaTh HKOJIOTHUECKUE (HAKTOPHI:
abuornyeckue, OMOTUYECKHE U AHTPOIIOT'€HHBIE.

OnuchIBaTh ACWCTBUE SKOJIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.
XapakTepu30BaTh OCOOCHHOCTU CTPOEHMSI U YKU3HEAEATEIbHOCTU
pacTeHUi U )KMBOTHBIX Pa3HbIX Cpesl OOUTaHUS.

17. AOnoTrnyeckue
daxTops! (1 4)

Abuotnyeckue (GakTOpbl: CBET, TEeMIeEpaTypa, BIAKHOCTD.

®oronepuoau3m.  [lpucrnocoOneHuss  OpraHu3MoB K
neiictBuio  abumotuyeckux — ¢akrtopoB. buonoruueckue
PUTMBI.

JdemoHcTpamum:

Tabnuyet u cxemvi: «POTONEPUOTUIMY.

JlaGopaTopHble H NpaKkTH4YecKue padoThi:
Jlabopamopuas paboma Ne 3.

«Mopdomnoruueckue OCOOEHHOCTH pacTeHUl M3 Ppas3HBIX
MECT OOUTaHUSI.

Jlabopamopnas paboma Ne 4.

«BnnsgHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

PackpbiBaTh cojep:kaHHEe TEPMUHOB M TOHSTHUN: aOMOTHYECKHE
(dakTopsl, poTonepruoanu3M, OMOJOTHICCKUE PUTMBI.
AHaNIM3UPOBATh JCWCTBUE CBETA, TEMIIEPATYPHI, BIAKHOCTU Ha

OpraHu3Mbl W  TPUBOJUTH MPUMEPHl  MPHUCIOCOOICHHOCTH
OpraHHU3MOB.
[IpoBomuTs  Ouonmormueckue  HaOMIOACHUS W OPOPMIIATH

pe3yNbTaThl MPOBEAEHHBIX HAOTIOICHUIA.

18. buornyeckue
daxTops! (1 4)

buornueckue (bakTopsl. Bunel OMOTHYECKUX
B3aMMOJICHCTBUIl: KOHKYPEHLUS, XUIITHUYECTBO, CUMONO3 U
ero ¢Gopmel. Ilapazutusm, Koomepauusi, MyTyalu3M,
KOMMEHCAJIN3M (KBapTHPaHCTBO, HaXJICOHUYECTBO).
AMeHcanu3M,  HEWUTpanu3M.  3HaueHHe  OHMOTHYECKUX
B3aUMOJCHCTBUM U1l  CYIIECTBOBAaHUS OpPraHW3MOB B
MPUPOIHBIX COOOIIECTBAX.

JdemoHcTpaumnu:

Tabnuywvl u cxemwr: «lIuiesble nenmy.

PackpbIBaTh copep)kaHHMe TEPMUHOB M MOHATUH: OMOTHUYECKHE
(bakTOpbl, XUIIHUYECTBO, TAPA3UTU3M, KOHKYPEHIIHUS, MyTYyalu3M,

CUMOMO3, KOMMEHCAIIU3M, HaXJIeOHHYECTBO, KBApTUPAHCTBO,
aMEHCAJIN3M, HEUTPAIIU3M.
Xapaktepus3oBaTh OUOTHYECKHE (bakTopsI u BH/JIBI

B3aMMOOTHOIIICHUI MEXKy OpraHu3MaMH; MPUBOJUTH MPUMEPHI
B3aMMHOU TPUCIIOCOOIEHHOCTH OPTaHU3MOB.

CpaBHHBaTh MEXAYy COOOW BHIBI OMOTHMYECKHX B3aWMOJCHCTBUM
OPraHu3MOB.

19. 3OkoJiornueckue
XapaKTePUCTUKH
BuAa U nonyJasiuuu (1

DKOJIOTHYECKHE XapaKTepUCTHUKU momyasauud. OCHOBHbIE
[IOKa3aTeNu  IONYJSALMH:  YHUCIEHHOCTb,  IUIOTHOCTb,
POXKJ1a€MOCTb, CMEPTHOCTb, IPUPOCT, MUTparus. JInHaAMuKa

PaCKpBIBaTB COACpIKAaHUE TEPMHUHOB U TTOHSTHH: IOoImyJaanus,
YUCJICHHOCTb, INNIOTHOCTL, POXIACMOCTb, CMCPTHOCTL, HPHUPOCT,
MUrpanus, IMHAMHUKAa YUCJIICHHOCTH NOITYJIAINN.




q) YHCJIEHHOCTHU MOIMYJISALNU U €€ PeryJisiusl. XapakTepu3oBaTb OCHOBHBIE II0Ka3aTed M  SKOJIOTHYECKYIO
JeMoHCTpanum: CTPYKTYpy TONYJSILIUM, OINKHCHIBATh MEXAHU3MBl PEryJsLUU
Tabnuysr u cxemor: «llomynsuun», «3aKOHOMEPHOCTH POCTA | YUCICHHOCTH MOMYJISIUU.
YHCJICHHOCTU NOMYJISINHA HHPY30pUU-TY(DETBKI.
JlaGopaTopHble H NpaKkTH4YecKHe padoThbi:
IIpaxmuueckas paboma Ne 2.
«logcuér mMIOTHOCTH  MONYJASUUN  pa3HBIX  BHUJOB
pacTeHun.
Tema 4. Coob1iecTBa M IK0J0rHYecKHe cucTeMbl (9 4)
20. CooomrecrBa | CoobmectBo  opranm3mMoB —  OuomeHo3. Ctpykrypsl | PackpeiBath comepkaHHe TEPMHUHOB H  TOHSTHIA: OHOIICHO3,
opranu3mos (1 1) OuoleHo3a: BHJIOBas, MPOCTPAHCTBEHHAs, TpoduyecKas | FKOCHUCTeMa, OWOTeoleHO3, BUBI-JOMUHAHTBI, JKOJIOTHYECKas
(mumieBast). Buapsl-nomunantel. CBsi3u B OMOIICHO3E. HHIIIA.
JleMoHcTpanum: XapakTepu3oBatb OHMOIEHO3 (COOOIIECTBO), €ro BHUAOBYIO,
Tabnuyet u cxemwl: «IlumeBrble Hienny», «bUOLIEHO3: COCTAB M | MPOCTPAHCTBEHHYIO U TPOPHUUECKYIO CTPYKTYPHI.
CTPYKTYypay. OOBACHATH POJIb KOMIIOHEHTOB OHMOIIEHO3a B TOJICPKAHUHU €r0
Obopyoosanue: MO/IEJIb-alIUIMKALIUS «TunuyHble | CTPYKTYpPHI U CYLIECTBOBAHMS Ha OIPEACIEHHON TEPPUTOPHUH.
OuoneHo3bl»; repbapuii  «PactutenbHble coolOmiecTBa»; | OObICHATh OUONOTUYECKUN CMBICT SAPYCHOCTH M JIMCTOBOMU
KoJuIeKIus «bromnenosy. MO3aHuKH.
CpaBHUBaTh  KOMIIOHEHTHI ~ OWOIICHO30B, WX  BHUJOBYIO,
IIPOCTPAHCTBEHHYIO U TPO(UUECKYI0 CTPYKTYpPBI, CBA3H MEXIY
OpraHu3MaMu.
21. DxkocucteMbl M | DKojoruueckue cuctembl (3kocuctemsbl). Ilonarue o0 | PackpeiBaTh copepikaHHe TEPMHUHOB M TOHSATHI: 3KOCHCTEMA,
3aKOHOMEPHOCTH HX | DKOCHCTEME " OuoreoreHo3se. @OyHKIMOHAIBHBIE | OMOT€O0IIEHO3, IIPOJYLIEHTHI, KOHCYMEHTHI, pPEAYLIEHTHI,
cymiecTBOBaHus (2 4) | KOMIIOHEHThl 3KOCHUCTEMBI: MPOAYLUEHTbl, KOHCYMEHTHI, | TPOUUYECKHE YPOBHHU, MUIIEBas LENb U CETh, DKOJOTHYECKHE
penyueHTtsl. KpyroBopoT BemiecTB M IMOTOK SHEPrUHM B | MUPaMUIbl, OMOMacca, MPOIyKIHs, CYKIIECCHS.
3KOCHUCTEME. Tpoduueckue (muIIeBHIC) YpOBHH | XapakTepU30BaTh CBOMCTBA HJKOCHUCTEMBI (€€ CIOCOOHOCTh K
skocucteMmbl. [lumeBple 1nenu u  cetu. OCHOBHBIE | JUINTEIBHOMY CAMOIOAJEP/KAHUIO, OTHOCUTENIBHO 3aMKHYTBIN
MOKa3aTenu HKOCHCTEMBI: 6uomacca, MPOIYKIHS. | KpYTOBOPOT BEIIECTB, HEOOXOIMMOCTD MTOTOKA SHEPTUH).
DKOJIOTHYECKHEe TMUPAMHIbI: MPOAYKINH, 4YHCIeHHOCTH, | CpaBHUBAaTh MAcTOWIIHBIE W JETPUTHBIC MHUIIEBBIC IICTIH,
O1OMacchl. CaoiicTBa JKOCHCTEM: YCTOWYUBOCTD, | TPO(UUECKUE YPOBHU IKOCUCTEMBI.
camoperyisanus, pazsutue. Cykueccus. Paznuuare nupaMuzbl OpOAYKIMH, TUPAMHUAbl YUCICHHOCTH H
JleMoHCTpanum: MUpaMUJIbl OMOMACCHI.
Hopmpemeur: A. Ix. Tencnu, B. H. Cykaués. CocTaBisATh LENH U CETU MUTAHUA.
Tabnuyvr u cxemwl: «llpupomnasie coobmectBay, «llemn | [lepeuncnars CBOICTBA SKOCHUCTEM: YCTONYUBOCTb,




IIMTaHUA», «DKonoruyeckas IMApaMHuaa.

CaMOpEeTyJISILIUsL, pa3BUTHE (CYKLIECCHS).

OnuchIBaTh MEXaHU3M MOJICPKAHUS PABHOBECHS B IKOCUCTEMAX.
XapakTepu3oBaTh CYKIECCHH, BBIABIATH MPUUYUHBI M O0IIHe
3aKOHOMEPHOCTU CMEHBI 9KOCUCTEM.

22. IIpupoanbie
3kocucTemsbl (1 4)

[IpupoaHble 3KOCHUCTEMBL. JKOCHUCTEMBI PEK U 03Ep.
DKocuCcTeMa XBOMHOTO MIJIH IIUPOKOIMCTBEHHOTO Jieca.
JdemoHcTpauuu:
Tabauyvl u cxemvl:
necay, «DKOCHUCTEMA
BOJOEMAY.
Obopydosanue: Tepbapul U KOJUIEKIIMM PACTeHUUH U
KUBOTHBIX, TMPUHAMICKANUX K PA3HBIM OSKOJIOTHUYCCKUM
IpyIIaM OHOTO BUJA.

«JKocucTeMa MIUPOKOIUCTBEHHOTO
XBOMHOIO Jjeca», «buoleHo3

PackpbiBaTh colep)kaHHE€ TEPMHUHOB W  TIOHSITHIA:
9KOCUCTEMBI, OHOTeOIEeHO3bI, (PUTOIUIAHKTOH,
OeHTOC, TYMYC.

[TpuBOIUTE TPUMEPHI IPUPOTHBIX IKOCHCTEM CBOCH MECTHOCTH.
CpaBHHMBaTh Ha3eMHBIE W BOJHBIC 3KOCHCTEMBI; OPTraHU3MBI,
oOpazyromiue pa3Hble TPOYUIECKHe YPOBHHU.

BOJHBIE
300IUIAHKTOH,

23. AHTpOnOreHHbIe
3kocucremsbl (1 4)

AHTpPOIIOr€HHbIE 3KOCHUCTEMBI. ATpO3KOCHCTEMBI.
Ypboskocuctembl.  buonormyeckoe M X035SHCTBEHHOE
3Ha4YCHHUE arpo’KOCUCTEM u ypOOIKOCUCTEM.

buopaszHooOpasue kak (akTop YCTOMYUBOCTH IKOCHCTEM.
CoxpaneHre OMOJIOTHYECKOTO pa3HOo0pasus Ha 3eMIie.

JdemoHcTpanum:
Tabauywl u cxemwvl: KATPOIIEHO3Y.
Obopydosanue: xomnekuus «Bpemutenun BakHEHIINX

CENIbCKOXO35IMCTBEHHBIX KYJIBTYPY.

PackpsIBaTh colep:kaHUE TEPMUHOB U IOHATUMN: AHTPOIIOTCHHAs

IKOCUCTEMA, arposKoCHCcTeMa, ypOo3kocucrema,
OouopazHooOpasue.

XapakTepu3oBaThb ~ arpoOdIKOCUCTEMBI M YPOOIKOCHUCTEMBI,
O0COOEHHOCTH MX CYLIECTBOBAHMS.

[lpyBOaMTE TpPUMEPHl  AHTPOIIOTEHHBIX  JKOCHUCTEM  CBOEH

MECTHOCTH, OIIMCHIBATh UX BUAOBOI COCTaB U CTPYKTYPY.
CpaBHUBaTh COCTaB M CTPYKTYpPY HPUPOJHBIX DKOCHUCTEM U
arpodKOCUCTEM, arPOIKOCUCTEM U YPOOIKOCUCTEM.

24. bunocdepa -
rjodajbHast
skocucrema 3emun (1

4)

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panunsl, cocran
U CTpyKTypa 6uocdepsl. Kupoe BemecTBo U ero GyHKINH.
OcoOenHoctu Ouochepbl Kak TI00aTbHOW 3KOCHUCTEMBI.
Jlunamuueckoe paBHOBeCHE U oOpaTHas CBsI3b B Ouocdepe.

JdemMoHcTpanum:
Ilopmpemeor: B. Y. BepHaackuid.
Tabnuyer u cxemwr: «OOWAs CTpyKTypa Ouocheps»,

«Pacnpoctpanenue xu3Hu B 6nochepey, «O30HOBBIN SIKpaH
o6uocheps».

PackpriBaTh comepxaHie TEpPMUHOB U IOHATUIN: Ouocdepa, KxuBoe
BELIECTBO, IMHAMUYECKOE PAaBHOBECHE.

OnenuBaty Bkiax B. WM. Bepnaackoro B co3gaHue ydeHHs O
ounocdepe.

XapakTepHu30BaTh cOCTaB OHOCHEphl, PYHKIIUU KUBOTO BEIIECTBA
ouocdepsl u onpenensaTh (Ha KapTe) 00JaCTH €ro HauOOJIBIIEro
pacnpoCcTpaHEHHUS.

[TpuBOIUTE TIpUMEPHI TIPOSBICHUS (YHKIUH >KHBOTO BEIIECTBA
ouochepsl, OMOTEOXUMHUYECKON JIEATEIHHOCTH YeIOBEKa.
[lepeuncnare  ocobeHHOCTH  OMOchepsl  Kak  riI00ambHOMI
HKOCUCTEMBI 3EMIIH.

25. 3aKOHOMEpPHOCTH

KpyroBopotsl BemectTB M OHMOr€OXMMHYECKHE ITUKJIIBI

PackpslBaTh copepaHue TEPMHHOB W TOHSTHI: ILEJIOCTHOCTh




CYLIeCTBOBAHMSA
onocdepsi (1 9)

2JIEMEHTOB (yrjiepojaa, a3zora). 30HaJbHOCTh Ouochepsl.
OcHOBHbIE OMOMBI CYILIH.

JdemoHcTpauuu:

Tabnuywt u cxemwvr: «KpyroBopor yriepoga B Ouocdepey,
«KpyroBopoT azoTa B mpupoie».

Oouocdeprl, KpPYroBOpOT BEMIECTB, OHOr€OXUMHUYECKUE ITHKIIBI
3JIEMEHTOB, 30HAIBHOCTb OHOC(EpPhI, OUOMBI.

OnwuchiBaTh KPYroBOPOT BEIIECTB, OMOTCOXMMHYECKHE ITUKIIBI
a30Ta u yriepoja B ouocdepe.

OOBACHATH MPUYMHY 30HATBHOCTH OHOChEpHI.

[TepeuncasiTe U XapaKTepU30BaTh OCHOBHbIE OMOMBI CYITH 3eMJIH.

26. YeaoBeuyecTBO B
onocgepe 3emuu (1 )

UYenoBeuectBo B Omochepe 3emuid. AHTPOTNOTESHHBIE
u3MeHeHuss B Ouocdepe. ImobanmpHBIE 3KOIOTMYECKHE

poOJIEeMBI.

JdemoHcTpaumu:

Tabnuyer u  cxemwi:  «llpumepHble  aHTPOIIOTEHHbIE
BO3JICHCTBUS Ha Ipupoay», «BaxHeWlne HMCTOYHUKH
3arpsi3HEHUsT BO3JyXa M TIPYHTOBBIX Boxa», «llouBa —

BaKHeHIas  cocraBistomas — ouocdeps»,  «DakTopsl
nerpagauuu nouBy», «llapHukoBbiit 3ddexT», «DakTopsl
pPaIMoOaKTUBHOTO 3arpsisHeHUst 6mocdeps»; KpacHas kaura
P®, wu3o0OpakeHHss OXpaHSAEMBIX BHUIOB PACTCHHH H
YKUBOTHBIX.

PackpeiBaTh conepikaHre TEPMUHOB M IOHSATHN: aHTPOIOTCHHBIC
W3MEHEHUS, YKOJIOTUYECKUH KPU3HUC, II100ATBHBIE MPOOIEMBI.
XapakTepu30BaTh OHOCHEPHYIO POJIb YETIOBEKA.

[TpuBOANTE IPUMEPHI AHTPOTIOTEHHBIX U3MEHEHHIA B Orocdepe.
OrneHuBaTh MOCIEACTBUS  3arpsi3HEHHS] BO3JYIIHOH, BOJHOM
Cpellbl, U3BMEHEHUS KIIMMaTa, COKpAIeHUsT OMOPa3HOO0Opa3Hsl.
dopmMynupoBaTh COOCTBEHHYIO TIO3HMIMIO [0 OTHOIICHHIO K
r100aJbHBIM W PETHOHAIBHBIM  3KOJOTMYECKHM IpodiieMam,
apryMEHTHUPOBATh CBOIO TOUYKY 3PCHHSL.

HaspiBaTh TOpUYMHBI MOSIBJICHUS MPHPOJTOOXPAHHON  ITHKH,
pacKpblBaTh ~ 3HA4YeHHWE  Iporpecca Uil  MPEOJOJICHHUS
HKOJIOTHYECKOTO KPHU3HUCA.

27. CocymecTBOBaHHE
MPUPOIBI "
yesoBevecTna (1 4)

CocymecTBoBaHuE NPUPOJIBI U YyeroBeuecTBa. CoxpaHeHHE
O0nopa3zHOO0pa3usi Kak OCHOBA YCTOMYMBOCTH OHochepsl.
OcHOBa  palMOHAJIBHOIO  YIpaBJIEHUS  MPHUPOIHBIMU
pecypcamMu M WX HCIOJB30BaHUE. JJOCTHIKEHUST OMOIIOTUH H
OXpaHa MPHUPOJIBL.

JdemoHcTpaumnu:

Tabnuyer u cxemvi: «brocepa u yenoBeK».

PackpeiBaTh cozpep:kaHME€ TEPMHMHOB M TOHATUMN: pallMOHAIbHOE
MIPUPOIONOIB30BaHUE, YCTOWYNBOE Pa3BUTHE, KOIBOIIOIHSI.
XapakTepHu30BaTh palMOHAIBHOE HCIOJIB30BaHUE IPHUPOIHBIX
PECYPCOB; OCHOBHBIE TOJOXEHUS KOHLENIUH YCTOHYHMBOIO
pa3BUTHS.

TEMATUYECKOE INTAHUPOBAHMUE (2-oii BapuaHT)

10 kaacce
Ne HaumenoBanue pasgenoB u  1eM | KoanuecTBo yacos DJIEKTPOHHbBIE
n/n NporpamMmbl Bcero KoHTpoabHbIE IIpakTH4eckue u | (mudpoBbIe)
padoThI J1a0opaToOpHbIE o0pa3oBaTe/bHbIC
padoThI pecypchl




1 buonorus kak Hayka 2 bubnmnoreka HOK
https://m.edsoo.ru/7f41c292
2 JKuBble CUCTEMBI M X OpraHu3alus 1 bub6nmmoreka [IOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUHN COCTAB U CTPOEHUE KIIETKU 8 bubnmnoreka HOK
https://m.edsoo.ru/7f41c292
4 KuznenesaTeIbHOCTD KIESTKH 6 bub6nmmoreka [IOK
https://m.edsoo.ru/7f41c292
5 PazMHOXeHME U MHIMBUAYAJIbHOE pa3BUTHE | 5 bub6nmoreka [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTH u W3MEHYUBOCTE | 8 bu6nmorexa LIOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenekus OpraHU3MOB. OcHoBHI | 3 bubmmoreka [JOK
OHOTEXHOJIOTHUH. https://m.edsoo.ru/7f41c292
Peszepenoe epema 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41c292
Obwee konuuecmeo uacos no npozpamme | 34
11 kaacc
Ne HaumenoBanue  pasgenoB u  t1eM | KoanuyecTBo yacos DJIEKTPOHHBIE
n/n MPOrpaMmabl Bcero KoHTpoJabHbie IIpakTH4yeckue u | (mudpoBbIe)
padoThI J1a0opaTopHbIE o0pa3oBare/bHbIC
padoThI pecypchl
1 DBOIOIUOHHAS OHOJIOTHS 9 2 bu6nmorexa LIOK
https://m.edsoo.ru/7f41cc74
2 BoO3HUKHOBEHHE M PA3BUTHE KHU3HU HA 3eMile 9 1 1 bubmuoreka [IOK
https://m.edsoo.ru/7f4lcc74
3 OpranusMsel 4 OKpy>Karolas cpeaa 5 0 3 but6mmorekxa [IOK
https://m.edsoo.ru/7f4lcc74
4 Coo0111ecTBa U SKOJOTHYSCKHE CHCTEMBI 9 1 0 bubnuotexa [JOK
https://m.edsoo.ru/7f4lcc74
Pe3epenoe epems 2 bubnuotexa [JOK
https://m.edsoo.ru/7f4lcc74
Oobwee koruuecmeo uacos no npozpamme | 34 2 6
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YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O TPOLHECCA

10 KJIACC
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
1. IMaceunuk B.B., Kamenckwmii A.A., PyonoB A.M.; nox penakuueii [laceunuka B.B. buonorus.
bazogsrit yposens. 10 kimacce. — M.: [Ipocsemnienue, 2023.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
1. ITaceunuk B.B. buonorus. Pabouune nporpammsl. [lpeamernas munust «JIunus sxuzany». 10 — 11
KJIacChl: y4eOHOoe mocoOue i 001eoOpa3oBaTe/IbHBIX OpraHu3aluii: 0a30BbIi ypoBeHb / [laceuyHuk
B.B., lIgenos I'.I"., Epumosa T.M. — M.: [IpocBemenue, 2021.
2. Tlaceunuxk B.B. buonorus. ba3zoBwiii ypoBeHb. Iloypounbsie paspaborkum. 10 — 11 kmaccer:
yaeOHoe mocobue s obmeodpa3oBaTenbHbix opranusanuii / [laceunnk B.B., [lIBenos I'.I'., Edhumosa
T.M. — M.: IlpocBemenue, 2023.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI CETU UHTEPHET
1. Buneoypoku. buonorwus. 10 knacc. Infourok
2. IHTepHET-peCypCHI.

11 KJIACC
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
1. IMaceunuk B.B., Kamenckuii A.A., PyobuoB A.M.; nox penakuueii [laceunuka B.B. buonorus.
bazosblit yposens. 11 kiacc. — M.: [Ipocseuienue, 2023.

METOANYECKHUE MATEPUAJIBI J1JIs1 YUUTEJIA
1. [Taceunux B.B. buonorus. Paboune nporpammel. [Ipenmernas muaus «JIuaus xuzam». 10 — 11
KJIacChl: yueOHOoe mocoOue g 0011eo0pa3oBaTeIbHBIX OpraHu3anuii: 0a30BbIi ypoBeHb / [laceunuk
B.B., lIgenos I'.I"., Epumona T.M. — M.: [IpocBemienue, 2021.
2. Ilaceunux B.B. buosorus. ba3osbiii ypoBenb. [loypounsie paspaborku. 10 — 11 kmaccer:

yuebHoe nocobue i obuieobpa3oBarenbHbIXx opranuzanuil / [laceunuk B.B., HIsenos I'.I'., Epumosa
T.M. — M.: [Ipocseuienue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI CETU HHTEPHET
1. Buneoypoku. buonorus. 11 knacc. Infourok
2. UnTepHeT-pecypcehl.

MATEPHAJBHO-TEXHUYECKOE OBECIEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA

YYEBHOE OBOPYJIOBAHUE

1) Kabuner Oumonoruu BKIIOYaeT OOOpyZOBaHUE, paboure MecTa Ul y4alluxcs W YYUTels,
TEXHUYECKHE U MYJIbTUMEIUHHBIC CPEICTBA O0YyUCHHS, KOMITBIOTED, YCTPONUCTBA IS XPaHEHUST Y4eOHOTO
00opyIOBaHUSI.

2) YuebHoe 000pyIoBaHUE 110 OMOJIOTHH JOJKHO BKITFOYATh:

- HaTypaJibHble 00BEKTHI (KUBBIEC U MPETIapUPOBAHHBIE PACTEHHS U )KUBOTHBIE, UX YaCTH, OPTaHBI,
BJI&KHBIC TIpENapaThl, MUKPOTIPETIAPAThI, CKEJIETHI U MX YaCTH, KOJIJICKIIHH, TepOapun);

- mpubopsl U JabopaTopHOoe 00OpynOBaHHE (ONTHYECKHE MPHOOPHI, MPHUOOPHI MO (HU3NOIOTHH,
MoCyZa U MPUHAJIEKHOCTH);

- CpeICTBa Ha IEYAaTHOW OCHOBE (JIEMOHCTPALIMOHHBIE I€YaTHBIC TAOMHUIIBI, TUAAKTUYECKUN
Marepuan);

- Mymsbku U mojenu (0O0béMHBIE, penbedHbIe, MOAETH-ANIUIMKALMN); SKPaHHO-3BYKOBBIC



cpeactBa oOyueHHs (KMHO- ¥ BUICO(DUIbMBI, TPAHCTIAPAHTHI, JUAO3UTHBBI-CIIAIbI, TAOTUIIBI-(OTHH), B
TOM 4YHCIEe IOCOOMS Ha HOBBIX HH(OPMAIIMOHHBIX HOCHTENAX (KOMITAKT-ANCKH, KOMIIBIOTEPHBIC
MPOTPaMMBI, HIEKTPOHHBIE TTOCOOHS U TIp.);

- TEXHHYECKHE CpelcTBa OOy4YeHUS — MPOCKIMOHHYIO ammaparypy (AMampoeKTOpHl,
rpadorpoeKTOPHI, AMUIPOSKTOPHI, BUACOMATHUTOPOHBI, MyJIbTUMEINIHbBIE TPOEKTOPHI, KOMIIBIOTEPHI
mp.);

- y4eOHO-METOAMYECKYIO JINTepaTypy Ul YUUTENS M ydauuxcs (ONpeNeNuTeNd, CIPaBOYHbIC
MaTepualibl, 00yJaromue 3ajaHns, KOHTPOJIbHO-MAarHOCTHYECKHE TECTHI U P. ).

OBOPYJAOBAHME JIUIs1 TPOBEAEHUS JIABOPATOPHBIX, IPAKTUYECKUX
PABOT, JIEMOHCTPAIIUI
1. MaTepakTuBHAs JOCKA.
2. Mynbrumenuitabiii mpoektop u 1p. (Cmompu pazoen « Yuebnoe obopyoosanuey).
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