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®denepanpHas paboyas mporpamma mo ydebHomy mpenmery «buonorus» (0a30BbIN

ypoBeHb) (mpeameTHas oOnacTh «EcrecTBeHHO-Hay4yHBIE MpeaMeThl»)  (Hanee
COOTBETCTBEHHO — MporpaMma Mo OHOJOTHH, OWOJIOTHS) BKIIIOYAET MOSCHUTEIbHYIO
3aMHCKY, CONIepKaHNe OOy4YEHUS, IIAHUPYEMbIE Pe3yIbTaThl OCBOCHHS MPOTPAMMEI IO
OMOJI0THHN, TEMATUIECKOE TUIAHUPOBAHUE.

[TosicHuTenbHas 3amMcKa OTpa)kaeT oOIue LEedu M 3aJadyd H3ydyeHusi OUOJIOoTuH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHUIOK K €¢ H3YYEHHMIO O0Yy4arolUMMUCH,
MECTO B CTPYKType y4eOHOTO IUIaHa, a TaKXe MOIXOIbl K OTOOPY COIEp)KaHUs, K
OTIpe/ICNICHUIO TUIAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue OOydeHMs] PacKpBIBAaCT COJAEpXKATEIbHbIE JIMHUHM, KOTOpHIE
npeajiaratorcs JUisi 00s3aTeNIbHOIO M3YyYEHHUS B KaXKIOM KJacce Ha YPOBHE CPEIHEro
00111ero 00pa3oBaHUs.

[InanupyeMble pe3yJabTaThl OCBOCHUS MPOTPAMMBI TI0 OHOJIOTHH BKJIIOYAIOT
JUYHOCTHBIE, METalpeAMETHBIE PE3yJIbTaThl 3a BECh MEpUOj OOY4YEeHHUs Ha YPOBHE
cpeaHero o0miero oopa3oBaHus, a TaKKe MPEIMETHBIC JOCTIKEHUST 00yJaromerocs 3a
KaXJIbIH T0J1 00yUeHUS.

MOSACHUTEJBbHASA 3AIINCKA
[Ipu paszpaboTke mnporpaMMmbl MO OHOJIOTMM TEOPETUUYECKYID  OCHOBY IS

oTIpeIeTICHUS TI0IX0I0B K (POPMUPOBAHUIO COEpKAHUS yIeOHOTO TIpeIMeTa
«buonorus»  cocraBum: KoHUenTyanbHele  nosnoxkenns ~ PIOC  COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIEH, COIepKaHusl, pe3yIbTaTOB 00yUeHUs U TpeOOBaHUI K
YPOBHIO TOATOTOBKH BBITYCKHUKOB, TOJIOKEHHS 00 OOIMX MENsSX W MPUHIUIAX,
XapaKTEPHU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEAHETO O0IIero 00pa30BaHus B
Poccuiickoit deaeparuu, a TakKe MOJOKEHUS O crienndpuke OUOJIOTUH, €¢ 3HAUCHUU B
MO3HAHUU >KHBOM MPUPOJBI U 0OECIICYCHUH CYIIECTBOBAHUS YE€IOBEYECKOTO OOIIECTRA.
CoryiacHO Ha3BaHHBIM TOJIOKEHUSM OTPEEICHBl OCHOBHBIE (DYHKIIMHM MPOTPaMMBI TI0
OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo OuoJIOTMM AACT MPEACTABICHUE O LEJAX, 00 oOIIei cTpareruu
0oOy4eHMs, BOCIIUTAHUS W Pa3BUTUS OOYyYArONIUXCS CPEACTBAMHU Y4EOHOTO MpeameTa
«buonorusi», ompenensieT o0A3aTEIBHOE MPEAMETHOE COACpKAHUE, €r0 CTPYKTYPY,
pacmpejiesieHre 1o pa3jienaM U TeMaM, peKOMEHIYEMYIO TIOCIIeIOBATEIbHOCTh N3YUCHUS
y4eOHOTO MaTepuaia ¢ y4¢TOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKA
00pa3oBaTeNbHOTO MPOIIecca, BO3PACTHRIX 0COOCHHOCTEN 00YJarOIINXCS.

B mporpamme mo OMOSIOTHM TakKe YYHTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMBIM

JUYHOCTHBIM, MCTAIIPCAMCTHBIM n MpEeAMCTHBIM pe3yabTaTaM O6y‘ICHI/I$I
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B (pOPMHUPOBAHUU OCHOBHBIX BUJOB y4€OHO-TIO3HABATEIHHON JEATEIBHOCTH/YUEOHBIX
JNENUCTBUN 00yYaroUIUXCsl IO OCBOCHUIO CO/IEPKAHUSI OMOJIOTUYECKOT0 00pa30BaHUsl.

B nporpamme mo Owomormm (10—11 kmaccel, 0a30BbIl ypOBEHb) peaTN30BaH
NPUHITUI TPEEMCTBEHHOCTH B W3y4YeHWHW OWojoruu, Omaromgaps dYeMmMy B HEH
IPOCMATPUBAETCS HAMPABIECHHOCTh Ha Pa3BUTUE 3HAHUM, CBSI3aHHBIX ¢ (HOPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUSI, I[ICHHOCTHBIX OpPUEHTALUA  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIICHUS, TMPECTABICHUN O 3JI0pPOBOM 00pa3e JKU3HHU U OCpexHbIM
OTHOIIIGHHEM K OKpy)Karomiel mnpupogHoi cpene. llosTomy Hapsay ¢ H3ydeHHEM
00111e0MO0JIOTUYECKUX TEOPHil, a TAK)KE 3HAHUI O CTPOEHUH KUBBIX CUCTEM Pa3HOTO paHTa
Y CYIIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX MPOIECCOB B IMPOTpaMMe 1Mo OMOJIOTHH
yIeJIeHO BHUMAaHHE MCTIOJIb30BAaHUIO TIOJYICHHBIX 3HAHUN B TIOBCETHEBHOM JKU3HU IS
pereHusT TPUKIAAHBIX 3a1ad, B TOM 4HCIE: NPO(UIAKTHKHA HACICACTBEHHBIX
3a00J€BaHUN 4YeJIOBEKa, MEIUKO-TEHETHYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAHUS
HKOJIOTUYECKH 11€TIECO00PA3HOT0 MOBEJACHMS B OKpY KaloIllel MPUPOIHON cpesie, aHalIn3a
BIUSHUS XO3SMCTBEHHOW JIEATCIILHOCTH YEJIOBeKa Ha COCTOSHHE TPUPOJIHBIX H
UCKYCCTBEHHBIX JIKOCHUCTEM. YCWICHHE BHUMAaHUA K MPUKIAJAHONW HANpPaBIECHHOCTH
yuyeOHOoro mnpeamera «bHONOTUS» TPOJUKTOBAHO HEOOXOAMMOCTHIO OOECTIeUeHUS
YCIOBUHM ISl pelIeHUs] OJHOW W3 aKTyaldbHBIX 3aJa4 IIKOJFHOTO OHOJOTHYECKOTO
o0pa3oBaHusi, KOoTopas mpexarnosiaraetT (OpMUPOBAHUE y OOYUYAIOIIUXCS CIOCOOHOCTU
aJIanTHPOBATHCA K H3MEHEHUSIM IMHAMUYHO PAa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

[Iporpamma 1O OWMOJOTHMU SIBISETCS OPUEHTUPOM JUISI COCTABJICHHUS pPadOunx
pOrpaMM, aBTOPBI KOTOPBIX MOTYT MPEIIOKUTH CBOM BapHaHT IOCIEIOBATEILHOCTH
W3YYCHUS W CTPYKTYPBI Y4eOHOTO Marepuana, CBO¢ BHJICHHUE MyTeld (GOPMHPOBAHUS Y
obOyyvaroruxcst 10—11 kimaccoB MpeAMETHBIX 3HAHUN, YMEHUN U CIOCOOOB y4eOHOM
NESATETbHOCTH, a TaKKe METOAMYECKUX PEIICHUM 3a7ad BOCHUTAHUS W Pa3BUTHS
cpencTBaMu yuebHoro npeamera «bromorusy.

buonorust Ha ypoBHE cpenHero ooiero oopa3zoBaHus 3aHUMAET BakHOE MecTo. OH
obecrieunBaeT (HOpPMHUPOBAHUE y OOYYAIOIIMXCS TMPEACTABICHUM O HAYYHOW KapTHHE
MUpa, pacHIupseT U 0000IIACT 3HAHUS O )KUBOU MPUPOJIE, €¢ OTIUINUTEIBHBIX MPU3HAKAX
— YPOBHEBOW OpTaHW3allMd M DBOJIOIUH, CO3MAACT YCIOBHS JUIsl: MO3HAHUS 3aKOHOB
KUBOUM MPUPOJIbI, GopMHUpOBaHUs (YHKIIMOHATHLHOW TPAaMOTHOCTH, HABBIKOB 37J0POBOTO
u 6e30macHOro 00pasa >XKU3HU, IKOJIOTHIECKOTO MBIIIICHUS, ICHHOCTHOTO OTHOIIEHUS K
YKUBOU IIPUPOJE U YETIOBEKY.

Bonbioe 3HadueHWEe OWOJOTHS MMEET TaKKe JUIsl PEIICHHUS BOCTHTATCIBHBIX M

pa3BUBAIOIIMX 3a/1ad CpPeAHEro o0IIero oOpa3oBaHMs, COIHAIM3AIMN O00YyJaIONUXCs.
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N3ydenue Ouonornn o0eCreurnBaeT YCIOBUA A (POPMUPOBAHUS MHTEIUIEKTYaJIbHBIX,

KOMMYHUKAIIMOHHBIX ¥ HH(QOPMAIMOHHBIX HABBIKOB, JCTETUYECKOH KYJIBTYpHI,
CIOCOOCTBYET HWHTErpaluu OUOJIOTMYECKUX 3HAHUM C TPENICTABICHUAMH W3 JPYTUX
y4eOHBIX TPEAMETOB, B YacTHOCTH, (GU3WKW, XUMHH W Teorpadmu. HazBaHHbIC
TIOJIOKEHUS O TIPeTHa3HAYCHUH y4eOHOTO mpeaMeTa « bHoorusy COCTaBUIM OCHOBY JJIS
ompenereHus TOJAXO0JI0B K OTOOpY U CTPYKTYPUPOBAHUIO €ro  COJEp KaHMs,
MPE/ICTABICHHOTO B MPOTrpaMMe 1Mo OUOIOTHH.

Ot6op conmepxkanusi ydeOHOro mnpemMera «buomorus» Ha 0a30BOM YpOBHE
OCYIIECTBJICH C MO3UIUN KYJIbTypOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUH C KOTOPBIM
oOyyJaromuecs: TOJDKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HaYUMble g  (HOPMUPOBAHMUS
o01ell KylIbTyphl, ONMPEACIISIONINE aIeKBAaTHOE MOBEICHUE YEIOBEKAa B OKPYKAIOIICH
NPUPOJHOM cpeie, BOCTpeOOBAHHBIE B TMOBCEAHEBHOW KU3HM U MPAKTUYECKOU
nestenbHOocTH. Ocoboe MecTo B ITOM CHUCTEME 3HAHUM 3aHUMAIOT DJIEMEHTHI
colepkaHusl, KOTOpbIE CIyXaT OCHOBOM i (QOPMUPOBAHUS IMPEACTABICHUM
O COBPEMCHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHpa W IEHHOCTHBIX OPHCHTAITHSIX
JUYHOCTH, CIOCOOCTBYIONTUX TYMaHU3AINHA OHOJIOTMYECKOTO 00pa30BaHUA.

CTpyKkTypupOBaHUE CoOJEpkKaHUs y4yeOHOro wmaTepuaja B  MPOrpaMMme 1o
OMOJOTUM  OCYIIECTBIEHO C y4YE€TOM IMPUOPUTETHOTO 3HAYECHMUS] 3HAHUN 00
OTJIMYUTENBHBIX OCOOCHHOCTSX J>KMBOW TPHUPOABI, O €¢ YPOBHEBOH OpTaHM3aIluU H
IBOJTIONMU. B COOTBETCTBUU C 3THM B CTPYKType ydeOHOTro mpenmera «buomorusy
BBIICJICHBI CJIEAYIONIME COJAepKaTenbHble JTuHUU: «buonmorns kak Hayka. MeTojsl
HAy4yHOTO TO3HaHus», «Kierka kak Owonormyeckas cucrema», «OpraHu3M Kak
Ouonornueckas cucremMa», «CrucreMa ©W MHOTrooOpasue OpPraHHYECKOTO MHPay,
«IBOIONHUSA KUBOW TIPUPOIB», « IKOCUCTEMBI U MIPUCYIIIAE UM 3aKOHOMEPHOCTHY.

[ens nzydyenus: yueoHoro npenmera «buonorus» Ha 6a30BOM YPOBHE — OBJIJICHUE
00yJaroNUMUCs 3HAHUAMH O CTPYKTYPHO-(PYHKIITMOHAIBHOW OpTaHHW3AIlUN JKHUBBIX
CHUCTEM pa3HOTO paHra W MpUOOpEeTEeHHWEe YMEHWH WCIOJb30BaTh JTH 3HAHUS IS
TPAMOTHBIX JIEUCTBUM B OTHOIICHUH OOBEKTOB KUBOW MPUPOJIBI U PEIICHUS PA3THUHBIX
YKU3HEHHBIX MPOOIeM.

JlocTrokeHne  1ienM  W3yYeHHMs ~— ydyeOHoro — mpeameTta  «buosorus» Ha
0a30BOM ypOBHE 00€CTICUMBACTCS PEIICHUEM CICAYIOIIUX 3a/1a4:

OCBOCHHE 00YJAIONUMHUCS CUCTEMbI 3HAHUN O OMOJOTHYECKUX TEOPHSX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THUIOTe3axX, MpaBWiaxX, CIyXallluX  OCHOBOM JIs
dbopMHpOBaHUS TPEACTABICHUN O €CTeCTBEHHO-HAYYHOW KapTHHE MHpA, O METOJaX
HAyYHOTO TIO3HAHUS, CTPOCHUH, MHOTOOOpa3uu M 0COOCHHOCTSIX KUBBIX CHCTEM Pa3HOTO

YPOBHA OpraHu3ali, BbIJAOIMIUXCA OTKPBITHAX U COBPCMCHHBIX HCCIICIOBAHUAX B
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ouonoruu; GHopMHUpPOBaHUE y oOy4Jaronmxcs M03HABATEIIbHBIX,
MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B MPOIECCE aHan3a JAHHBIX O MYTAX
pa3BUTHS B OMOJIOTHH HAYYHBIX B3TJISIIOB, UJICH 1 TIOJIX0IOB K M3YYCHHIO JKUBBIX CHCTEM
pPa3HOr0 ypOBHS OpraHu3alid; CTAHOBJICHHE Yy OOy4YarOIIMXCS OOIIEed KyJIbTYypHl,
(GyHKIHOHATBHOM TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH M OLICHUBAThH SIBJICHUS
OKPY>KaIoIllero MUpa >KMBOU MPUPO/IbI HA OCHOBAHUM 3HAHUM U OTIBITA, MMOJTYYEHHBIX IIPU
u3ydeHuu Ouosornu; (OPMHPOBAHHWE Y OOYYAIOMUXCS YMEHUW WLIIOCTPUPOBATH
3HaYCHHUE OMOJIOTMUYECKUX 3HAHWHN B MPAKTUICCKON NEATETLHOCTH YEIOBEKA, PA3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUH U  arpoOMOTEXHOJIOTH; BOCTUTaHUE
yOEXIEHHOCTH B BO3MOKHOCTH IMO3HAHUS YEJIOBEKOM JKUBOU MIPUPOBI, HEOOXOIUMOCTH
OEepe)KHOTO OTHOIIEHUS K HEH, COOMIONCHUS DJTHYECKHMX HOPM TIPH TIPOBEICHUU
OMOJIOTMYECKUX HCCICIOBAHNM, OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHUM IS
MOBBIIICHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYpPBI, 1J11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
MpUMEHEHUE TPUOOPETEHHBIX 3HAHUA U YMEHUM B TIOBCEIHEBHOW KU3HU
JUTSL OTIEHKH TTOCJICICTBUIA CBOEH NEATEIHOCTH 10 OTHOIIICHHUIO K OKpYXKaIoIeh cpere,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHME U COOJIIOIEHHE Mep MNPOPUIAKTUKU
3a0071€eBaHUM.

OOG6y4enue nmpeaMeTy OMOJIOTHS Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHUsI MOXKET
BECTUCHh C WCIOJB30BaHHEM OOOpPYIOBaHUS, MPEIHA3HAYCHHOTO I 3aHSATHH B
oOpazoBarensHOM HeHTpe Touka Pocra.

B cucreme cpennero oo6mero oOpasoBanusi «buonorus», wu3ydaemas Ha
0a30BOM ypOBHE, SIBIIECTCS 00s3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOJSIIUM B COCTaB
npeaMeTHON 00sacTh « EcTecTBeHHO-HAYYHBIC TTPEAMETHD».

OO611ee ynciI0 YacoB, PEKOMEHIOBAHHBIX ISl H3y4eHUsI OUOIOTHU — 68 4acoB:
B 10 xnacce — 34 yaca (1 gac B Henento), B 11 knacce — 34 yaca (1 yac B Hezel0).
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COJEPXAHUE OBYUYEHUA

10 KJIACC Tema 1. buoJsiorusi Kak HayKa

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUICCKUMHU U
JIPYTUMU €CTECTBEHHBIMU Haykamu, ¢puiocodueid, STUKON, 3CTETUKON U rpaBoM. Poiib
Ouonoruu B GOpMUPOBAHUH COBPEMEHHON Hay4yHOU KapTUHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

MeTonbl TMO3HAHMS KUBOW MPUPOIBI (HAOMIOACHHE, HKCIEPUMEHT, OIMCaHUE,
u3MepeHue, KiaccupuKkalys, MoJCTUPOBaHNE, CTaTUCTUYECKass 00pabOTKa JaHHBIX).

Jemoncmpavyuu:
llopmpemuwi: Y. Jlapun, I'. Mennens, H.K. Konsuos, /[xx. Yorcon u @. Kpuk.
Tabauywl u cxemvl: «MeTObI TO3HAHUS )KUBOU TTPUPOIIBD).

Jlabopamopnvle u npakmuueckue padbomaoi:
[Tpaktruueckas padora Ne 1. «Mcnonp30BaHne pa3aMUHbIX METOIOB IIPU U3YYCHUU

OMOJIOTHYECKUX 00OBEKTOB.

Tema 2. ’KuBble cucTeMbl 1 MX OPraHU3ALUS
Kusble cucteMbl (OMOCUCTEMBI) Kak MpeAMET H3ydeHus Ouonoruu. OTtinyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.
CaoiicTBa OMOCHCTEM M X pasHOOOpasue. Y POBHU OpraHU3aIluiu OMOCUCTEM:
MOJICKYJIAPHBIMA, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIM, MMOMYJISIIMOHHO-BUIOBOU,

AKOCHUCTEMHBIN (OMOTreOLIeHOTHYECKUI), OMOChEpHBI.

Jemoncmpavuu:
Tabauywl u cxemovl. «OCHOBHBIE PU3HAKU KU3HU», « Y POBHH OpraHU3alUU KUBOU

PUPOIBD.

Obopyoosanue: monaenb mojiekyibl JITHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOEHNE KJICTKH

XUMUYECKUI COCTaB KJICTKH. XHUMHUYECKHE AJICMEHTHI:

MAaKpO3JIEMEHThI, MUKPO3JIEMEHTHI. Boia 1 MUHEpaIbHbBIEC BEIIECTBA.

@yHKIMA BOABI U MUHEPAJIBHBIX BELIECTB B KJIETKE. [loanepxanue 0CMOTHYECKOTO
Oajanca.

benku. CoctaB u cTpoeHue OeNKOB. AMHUHOKUCIOTBI — MOHOMEpHI OEIKOB.
He3zameHnmble M 3aMEHMMBIE aMHUHOKHUCIOTHI. AMHUHOKHCIIOTHBIM COCTaB. YPOBHHU
CTPYKTYpBI OEITKOBOW MOJIEKYNbI (IEpBUYHASL, BTOPUYHAS, TPETHUUHAS M YETBEPTHUHAS

CTpYKTypa). XUMHUYECKUE CBOMCTBA OesKkoB. buonornueckue GyHKIUN OEIKOB.
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depMeHTHl — OuoJIOrMYecKue Karanu3zatopbl. CTpoeHue (epMeHTa: aKTHUBHBIN
HEeHTp, cyocTpatHas cnenupuyHocts. Kopepmentsl. Butamunbl. OTinuus gepMeHTOB
OT HEOPTaHWYECKUX KaTaJIu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TJIIOKO3a, pubo03a U Ae30KcHpubo03a), Aucaxapubl
(caxapo3a, JJaKkT03a) 1 nojaucaxapuasl (Kpaxmal, TIIMKOTeH, 11eJUIi0103a). buonornueckue
(GyHKIUU YTIEBOAOB.

Jlununer: Tpuraunepuasl, pochomaumuasl, crepouasl. ['unpodunsHo-ruapodoOHbIe
cBoiictBa. buonormueckne ¢ynkunn munuaoB. CpaBHEHHE YTIJIEBOJAOB, OCJIKOB H
JIMITAJIOB KaK HCTOYHUKOB SHEPTUH.

Hyxnennossie kucnotsl: JJHK n PHK. Hykneotnasl — MOHOMEpBI HYKJIEHHOBBIX
kucioT. Crpoenne u pynkuun JAHK. Ctpoenue u ¢pynkuun PHK. Bugsr PHK. AT®:
CTPOEHHUE U (DYHKIIUH.

[{uTosnorus — Hayka o kietke. Kierounas Teopus — npumep B3anMOIECHCTBUS HIEH
U (aKTOB B HAYYHOM MO3HAHUU. MEeTOIbl N3Y4YEHUSI KIIETKH.

Krnerka kak nenocTtHas >kuBas cucteMa. OOIIMe MPU3HAKK KIIETOK: 3aMKHYyTas
HapykHas MeMOpana, Monekysbl JJHK kak renernyeckuid ammapar, CUCTEMa CHUHTE3a
Oenka.

Tunsl KJIETOK: 3yKapuoTHUecKass W npokapuoThueckas. OCOOEHHOCTH CTPOEHUS
npokapuoTudeckon kiaeTku. Kierounas crenka 6aktepuil. CTpoeHHue 2yKapuoTHYECKON
KJ1eTKH. OCHOBHBIE OTIIMYUS PACTUTENILHOM, )KUBOTHOM U TPUOHOM KJIETKHU.

IIoBEpXHOCTHBIE CTPYKTYPbl KIETOK — KIJIIETOYHAs CTEHKA, IVIMKOKAJIHUKC, UX
dbynkuuu. [lnazmatnyeckas memOpaHa, e¢  cBoiicTBa U (pyHkiuu. [{uromnazma u ee¢
opranousipl. OnHomemOpaHHbie opraHouabl kietku: OIIC, ammapar ['ombmxw,
JM30COMBI.  [lonmyaBTOHOMHBIE  OpraHOMABI KJIETKA: MHUTOXOHIAPUM, IUIACTHIBI.
[Tpoucxoxxnenre MUTOXOHIpUA 1 TuiacTul. Buasl mmactun. HememMOpanHbie OpraHOU/IbI
KJIETKU: PUOOCOMBI, KJIETOUHBIM LIEHTP, LEHTPUOIM, PECHUUYKHU, KTyTHKU. DyHKIUN
OpPraHoOWJI0OB KJIETKU. BKitoueHus.

Anpo — perynsatopHbii LeHTp kieTku. CTpoeHue siapa: siaepHas o000J0YKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XpOMOCOMBI. TpaHCIIOPT BEIIECTB B KIIETKE.

Hemoncmpavuu:

Ilopmpemwi: A. JleBenryk, P. I'yk, T. lIBann, M. llnelinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Juacpammer: «PacnipeneneHne XMMHUYECKUX BJIEMEHTOB B HEXWBOM IIPUPOJIED,
«Pacmpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOW IIPUPOJILH.

Tabauywl u cxemwl: «llepuoanueckas TabIULIa XUMUYECKUX DJIEMEHTOBY,
9
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«CTpoeHne MOJIEKYJIbl BOAbY, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OelKay,

«Ctpoenue pepmenTa», «Hyknennonsie kucnotsl. JIHK», «Ctpoenue monekynst ATO»,
«CTpoeHue »yKapuoTHYECKOW KIeTKn», «CTpoeHue KUBOTHOWU KIETKW», «CTpoeHue
pacTUTENbHOU KIIETKN», «CTpPOCHHE MNPOKAPUOTHYECKON KIeTku», «CTpoeHue sapa
KJICTKN», « YTIEBOIBI», «JIMIUIBI».

Obopyoosanue: CBETOBOM  MHKPOCKOI, OOOpYJOBaHUE MJisi  IPOBEACHUS
HAOMIONICHUM, HW3MEPEHHH, OKCIEPUMEHTOB, MHUKPONPENApaThl  PACTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIBHBIX KIJIETOK.

Jlabopamopnvle u npakmuueckue pavomul:
JlabopaTtopnas padota Ne 1. «3ydyeHne kaTamuTHUECKOW aKTUBHOCTH (DEPMEHTOB

(Ha mpuMepe aMuiIa3bl WA KaTajlasbl).
JlaboparopHas padora Ne 2. «J3yueHue cTpoeHus: KIETOK pacTeHUM, )KUBOTHBIX U
OakTepuil o] MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIPENapaTax U UX OMUCAHUEH.

Tema 4. 7KusHeaesITeJIbHOCTb KJIETKH

OOMeH BemecTB, WM MeTa0oiu3M. AccUMWISLIUSA (IJTACTUYECKUNA OOMEH)
U JTUCCUMHWIIALMS (PHEPreTUYecKuii OOMEH) — JIB€ CTOPOHBI E€IUHOTO Ipollecca
Merabonu3ma. Poiap 3aKOHOB COXpaHEHUs BEIIECTB W DHEPrUd B TMOHHMAHHH
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIM U rerepoTpodHbiid. Pons depmeHToB B
oOMeHe BEIIECTB U NPEBPAILIEHUN SHEPTUH B KIIETKE.

®dotocunte3. CBeroBas U TeMHoBasi (pa3bl (orocuHTe3a. Peakiuu (porocunrtesa.
OddextuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (DOTOCHHTE3A JIJIS )KU3HU Ha 3emie. Biusuue
yCIIOBUH cpefibl Ha (OTOCHMHTE3 U CIOCOOBI TIOBBIIIEHUS €ro MPOJYKTUBHOCTH Y
KYJIbTYPHBIX PACTCHUMU.

XemocuHTe3. XeMOCUHTE3UPYIOIUe OaKTepun. 3HaUEHUE XEMOCUHTE3a JIs JKU3HU
Ha 3eMJIe.

OHepreTuueckuii oOMeH B KieTke. PaciieruieHune BemIecTB, BBIJIEICHHUE U
aKKyMYJIMpPOBAHHE JHEPTHUH B KIETKE. JTambl dHEpPreThdeckoro ooOMeHa. [nmkomnus.
bpoxxenne u ero Buael. KuciopogHoe okucieHrne, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPGHEKTUBHOCTh FIHEPIETUIECKOTO OOMEHA.

Peakuun matpuyHoro cunte3a. ['enernueckas mapopmarus u JJHK. Peanuzamms
TEHETUYEeCKOM WHpOpManuu B KIETKe. [ CeHEeTHYeCKWi KOJ W €ro CBOICTBa.
Tpanckpuniusi — marpuunblii cuate3 PHK. Tpaucnsiimus — OuocunTes Oenka. Drtarbl
TpaHcisiiuu. KonupoBanue aMuHokucnoT. Poibs pubocom B OnocuHTe3e Oenka.

Heknerounsie Gopmbl ku3Hn — BUpycbl. Mcropusi otkpeitusi Bupycos (J.U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHS U KU3HEHHOTO IHMKJIa BUPYCOB. bakTepuodaru.

10
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bone3sHn pacTeHmii, JKMBOTHBIX H YeJIOBEKa, BBI3BIBAEMBIC BHpycaMH. Bupyc
umMmyHoaeduimta yenoseka (BUY) — Bo3oyaurens CIIM/{a. O6patHas TpaHCKpUIIIHS,
peBepTaza u uaTerpasa. [Ipodunaktuka pacpocTpaHeHUsT BUPYCHBIX 3a00JICBAHHIA.

Hemoncmpauyuu:

Ilopmpemwvi: H.K. Konbuos, [I.1. IBanoBckuii, K.A. Tumupszes.

Tabauyvr u cxemvl: «Tunbl mwTaswmsy, «Mertabomm3m», «MHUTOXOHIPUIY,
«JHepreTuyeckuii ooMen», «Xmoporact», «Dorocunresy, «Ctpoenue JTHK»,
«Ctpoenue u (yHKIMOHHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTMueckuit Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xku3HeHHbIM wnukin Bupyca CIIN]a,
oaktepuodaray, «Permmukarus JJTHK».

Obopyoosanue: Mopaenu-amukauun «Ynasoenne JIHK wu  Tpanckpunuus»,
«buocuntes 6enkay», «CTpoeHue KIeTKn», MoJienb cTpykTypbl JJTHK.

Tema 5. PazmHOXkeHUe M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB
KieTouHbli IMKII, WK )KU3HEHHBIN 1TUKI KieTku. MHTepdasza u mutos. [Ipoueccsl,

nporekatomme B uHTep(daze. Permnmukaums — peakuus marpuyHoro cuHteza JHK.
Crtpoenue XxpoMocoM. XpOMOCOMHBIN HA0Op — KapuUOTHIL. JIMIIOWIHBIN U TarIOUIHBIN
XpOMOCOMHBIE HaOophl. XpomaTuibl. lluTonorudyeckue OCHOBBI PA3MHOXKEHHUS WU
WHJMBUAYAJILHOTO Pa3BUTHS OPTaHU3MOB.

Henenue xinetku — muto3. Craguu Muto3a. [Ipoiiecchl, mpoucxoasiirue Ha pa3HbIX
CTaIMsIX MUTO3a. bUOJIOrMYeCcKnii CMBICT MUATO34.

[Iporpammupyemast rubesb KJIETKU — arornTo3.

@®opMbI pa3MHOXKEHHUS OpraHU3MOB: Oecrmojioe W ToJioBoe. Buapl Oecmosoro
pa3MHOXKEHUS: JIeJICHUE HaJBOE, I[IOYKOBAaHUE OJIHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHe, BETeTATUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpraHu3MOB, €T0 3HAYECHHE JJIS CEJICKIUU.

[TonoBoe pa3MHOXKEHUE, €T0 OTIUYHUS OT OECIOIOrO.

Meiio3. Cragum wmenosa. Ilponeccel, npoucxoasume Ha CTaausaX MeNo3a.
[ToBenenne xpomocoMm B meno3e. KpoccuHroep. bHOJIOTMYECKUd CMBICIT U 3HAYCHUE
Meno3a.

["amerorenes — mporiecc oOpa3oBaHUs MOJOBBIX KIETOK Yy JKMBOTHBIX. [lojioBBIE
JKeJe3bl: CEMEHHUKHM U ssiMuHUKU. OOpa3oBaHUE W PAa3BUTHE IMOJOBBIX KIETOK — TamMeT
(cmepmaro3ou, sSUTEKIIETKA) — crepMaroreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHHUS
SIMTIEKJIETOK M criepMaTo3ouioB. OmnogoTBopenue. [lapreHorenes.

NuauBuayanbHOE  pa3sBUTHE (oHTOTEHER). OMOpHUOHAIIBHOE  Pa3BUTHE

(amOpuorenes). OTambl AMOPUOHAIBHOTO PAa3BUTHS Y TO3BOHOYHBIX YKUBOTHBIX:
11
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npoOneHune, TracTpyismnus, opraHoreHes. lloctamOpuoHasibHOE — pa3BUTHE. THITBI

NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPsMOE, HEMpsiMoe (JINYMHOUYHOE). Biausinue cpeapl Ha
pPa3BUTHE OPraHU3MOB, (haKTOPBI, CIIOCOOHBIE BBI3bIBATH BPOKICHHBIE YPOJICTBA.
PocT u pa3Butue pacrennii. OHTOreHe3 HBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH,

CTaJiluu pa3sBUTHUsI.

Hemoncmpauuu:

Tabnuyvt u cxemvi: «DopMbl Pa3MHOXKEHHS  OpraHu3MOBy», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX PACTCHUI», «BereraTuBHOE pa3MHOXKEHHUE PACTEHUID,
«/lenenue knerku Oakrepuii», « CTpOEHUE MONOBBIX KIETOK», «CTPOEHUE XPOMOCOMBD»,
«Knerounsiii ukin», «Pemnmukarua JHK», «Muto3y», «Meiosy, «IIpsiMoe u HenpsiMoe
pa3Butue», «l'amMeToreHe3 y MIIEKONHUTAIOMUX W 4YeloBeka», «OCHOBHBIE CTaIUU
OHTOT'EHE3a».

Obopyoosanue: MHKPOCKOIL, MHKPOITPENapaThl «CniepmarTo3ouasbl
MJIEKOIUTAIOWIETO», «SIHleKIeTka MIeKonuTanero», «KapuokuHe3 B KIETKax
KOpElIKa JyKa», MarHUTHas Mojelb-anrumkanus «Jlenenue knetkw», moxaens JIHK,
Mo/iesIb MeTa(azHOl XPOMOCOMBI.

Jlabopamopnsie u npakmuyueckue padoomol:
JlaGoparopHas padora Ne 3. «HaOmronenre Muto3a B KJIETKaX KOHYMKA KOpPEIIKa

JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.
JlaboparopHast pabota Ne 4. «l3ydeHue cTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX

MUKpOIpenaparax.

Tema 6. HacsienCTBEHHOCTh M H3MEHYHUBOCTH OPTraHU3MOB

[Ipenmer u 3amauu reHetuku. Mctopusi pa3BUTHS T€HETHUKH. POnb LHUTOJIOTMU U
IMOPUOJIOTUU B CTAHOBJICHUHU T€HETUKHU. BKilag pOCCUNCKUX U 3apyOEKHBIX YUCHBIX B
pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (THOPHUIONOTHYECKUM, ITUTOTCHETHYECKUH,
MOJIEKYJISIpHO-TeHETHUEeCKU). (OCHOBHBIE TEHETHYECKHE TOHATUA. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CX€MaxX CKPEIIMBAHUM.

3aKOHOMEpPHOCTU HAacJieI0OBaHUsl NPU3HAKOB, YCTaHOBIEHHbIE ['. MeHaenem.
MoHoruopuHOe CKpelrBaHue. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOrO MOKOJICHUSI.
[IpaBuno 1OMUHUPOBAHUA. 3aKOH PACHICIVICHUS MPU3HAKOB. [ MIIOTE€3a YUCTOTHI Tamer.
[TomHOE M HEMOTHOE JOMUHUPOBAHHUE.

JluruOpugHoe CKpemuBaHUE. 3aKOH HE3aBHCHUMOTO HACJIEIOBAaHUS TMPU3HAKOB.
[{uToreHeTnueckue  OCHOBBI  JAUTHOPUJIHOTO  CKpPEUIMBaHUS.  AHaIU3UPYIOIIEe
ckpenuBanue. VCnonb30BaHUE AHAIM3UPYIOMIETO CKPEIIMBAHUSA [JIs1 OMNpPEICIICHUS
TE€HOTHITA OCOOHU.

12
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CueruieHHOEe HaclieqoBaHue Ipu3HakoB. Pabora T. Moprana mo crernjieHHOMY
HacJIeIOBaHUIO TeHOB. HapyllieHre CliernieHusi FTEHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTHU. | eHeTMUeCKue KapThl.

['enetnka mnona. XpPOMOCOMHOE ONpEACICHUE MoJjia. AyTOCOMBbI U TIOJIOBBIC
XPOMOCOMBI. ['oMOraMeTHbIE U reTeporaMeTHbIe opranu3mMel. HacieaqoBanue npu3HaKoB,
CLIETUICHHBIX C TTOJIOM.

N3meHunBOCTh. BUIBI H3MEHUYNBOCTHU: HEHACJIEACTBEHHAS U HACJIEACTBEHHasA. Pob
Cpelbl B HEHACJICJCTBEHHOW W3MEHUMBOCTH. XAapaKTEPUCTHKA MOAUDPHUKAIIMOHHON
M3MEHUYMBOCTH. BapuallMOHHBIM psAJ W BapualMoHHas KpuBas. Hopma peakuuu
npu3Haka. KoqruecTBeHHbIE U KAUECTBEHHBIC MPU3HAKU U UX HOpMa peakiinu. CBoicTBa
MOU(DUKAITMOHHONW U3MEHUYHUBOCTH.

HacnencTtBenHas, WIM TE€HOTHIHMYECKas, W3MEHYMBOCTh. KomOuHaTHBHAS
M3MEHYUBOCTh. Meii03 U MOJIOBOM IMPOIECC — OCHOBA KOMOMHATUBHON M3MEHUYUBOCTH.
MyTtanmoHHas W3MEHYMBOCTh. Kiaccudukaius MyTamuii: TeHHbIe, XPOMOCOMHBIE,
reHoMHble. YacTtoTa W NOpUYMHBI MyTauuid. MytareHHsle (akTopbl. 3aKOH
TOMOJIOTHYECKUX PSIIOB B HacaeACcTBeHHOW n3MenunBocty H.M. Basuiosa.

BHesimepHas HacIeICTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka yenoBeka. Kapuorun yenoBeka. OCHOBHBIE METO/Ibl TEHETUKH YEJIOBEKA:
reHeaIOTUYECKUM, OJTM3HEIOBBIN, [TUTOTCHETUYECKUM, OMOXUMUUYECKUN, MOJIEKYISIPHO-
TCHETUYECKU. CoBpeMeHHOE ONpeACIICHUE TEHOTHIIA: MOJIJHOTEHOMHOE
CCKBCHUPOBAHWE, TECHOTUIUPOBaHHUE, B TOM uucie ¢ nomonpo [II[P-ananu3a.
HacnencrBennslie 3a00i1eBaHUs YeI0BEKA: TEHHBIE 00IE3HH, O0JE3HU C HACIEICTBEHHOM
MPEeAPACIOJIOKEHHOCThIO, XpPOMOCOMHBIE OoJie3HHu. CoMmaTH4YeCcKHe U TeHEpaTUBHBIC
myTanu. CTBOJIOBbIE KJIETKHU. [IpuUHIMIBI 310pOBOTO 00pa3a *KU3HU, JUATHOCTHUKH,
npopUIIaKTUKA U JIEYEHUST TEHETHYECKUX OoJie3Hei. Menuko-reHeTn4ecKoe
KOHCYJIbTUPOBAHUE. 3HAYECHUE MEIUIIMHCKON T€HETUKUA B NPEAOTBPALLICHUU U JICYECHUH

FeHETHYECKHUX 3a00JIEBaHMI UeI0BEKaA.

Hemoncmpavuu:

Ilopmpempwi: I'. Mennens, T. Mopran, I'. ne ®puz, C.C. UYersepuxos, H.B.
Tumodees-Pecosckuii, H.J. BaBunos.

Tabnuyvt u cxemvi: «MOHOTMOPUIHOE CKPEUIMBAHUE U €0 IMTOTCHETHYECKas
OCHOBa», «3aKOH PAcCHICIJICHUS W €ro HUTOTCHETHYECKass OCHOBa», «3aKOH YHCTOTHI
ramer», «JlurubpumHoe ckpemuBaHue», «lluTonmorndeckue OCHOBBI JUTHOPHIHOTO
CKpemmBanus», «Menos», «B3auMoIenCcTBUE aJUIeNIbHBIX TE€HOB», «leHeTnueckue

KapThl pAcTEHUM, >KUBOTHBIX U 4YelOoBeKay, «l'eHeTuka mona», «3aKOHOMEPHOCTH
13
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HacJa€aoBaHus, COCINNICHHOI'O C IIOJIOM), ((KapI/IOTI/IHBI YCJIOBECKA U KUBOTHBIX», «BI/II[BI

U3MEHYMBOCTHY», «MoaudukanmoHHas HU3MeHUYMBOCTh», «HacnenoBanue pesyc-
(dakropar, «I'eHeTHKa rpyni KpoBu», « MyTallMOHHAs U3MEHYUBOCTDY.

Obopyoosanue:  Monenu-aniuMkauuu  «MOHOTMOpUIHOE  CKpEILIMBAaHUEY,
«Hemonnoe noMuHupoBanuey, « lurudpuaHoe ckpenmBanuey, «llepekpect xpomocomy»,
MHUKPOCKOII U MuKpomnpenapar «pozoduia» (Hopma, MyTauuu (GOpMbl KpbUIbEB U
OKpacku Tena), repoapuii «I'opox moCeBHOIY.

Jlabopamopnsle u npakmuyeckue pabomoi:

JlabopatopHass pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlaGoparopHas pabora Ne 6. «M3yueHne MoaMGUKAIIMOHHONW HM3MEHUHUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PAJIa U BAPUALMOHHON KPUBOW.

JlabopaTopHas pabGota Ne 7. «AHainM3 MyTauuid y Apo30(HIIBI Ha TOTOBBIX
MUKPOIIPETapaTaxy.

HpaKTI/ILIGCKaH pa60Ta Ne 2. «CocraBneHue 1 aHaJIu3 POAOCIIOBHBIX YCJIOBCKA».

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH

Cenekys KaK HayKa U Mpouecc. 3apoKICHUE CEIEKIMU U IOMECTUKALHS. Y YeHUE
H.N. BaBunoBa o 1eHTpax MPOUCXOXKJICHUS U MHOTO0Opa3usi KyJIbTypPHBIX PacTEHUH.
LleHTpbI TPOUCXOKIAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOpOAQa, IITAMM.

CoBpeMeHHbIE METOJABl CeNeKIMH. MacCoBbIi W WHIUBUIYAIbHBIA OTOOPHI
B CEJICKIIMM PACTEHHM H KUBOTHBIX. OIEHKAa DJKCTepbepa. bIM3KOpOoACTBEHHOE
CKpenuBanue — HHOpuauHT. Yucras nuaus. CKkpemmuBaHUue YUCTHIX JTUHUU. ['eTeposuc,
win tuOpuaHas cuna. HepoactBeHHoe ckpemuBaHue — ayrOpuaunr. OtaaicHHas
rudpuau3anys U e¢ ycnexu. MCKycCTBEHHbIM MyTareHe3 U IMOJdy4YeHUE MOJUIIIOUIOB.
JlocTrxkeHns CeNeKUny pacTeHUM, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHoNOrHs KaK OTpacib IPOU3BOJICTBA. | €HHAs! MHKEHEpHUsl. DTalbl CO3IaHUs
pexomOunanTHo# JIHK u Tpancrennsix opranusmoB. Kierounas nHxeHepus.
Kierounbie KynbTypbl. MUKPOKJIOHAJIBHOE pPAa3MHOKEHHE pacTeHuid. KioHupoBaHue
BBICOKONIPOAYKTUBHBIX  CEJIBbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.  OJKOJOTHYECKHE

u yTrdeckue npoosiemsl. MO — reHeTrdecku Mo (pUITMPOBAHHBIE OPTaHU3MBI.

Hemoncmpavuu:
llopmpemwi: H.. BaBuiios, 11.B. Muuypun, I'./l. Kapnieuenko, M.®. l1BanoB.
Tabauyvt u cxemvi: kapTa «LIEHTPHI MPOUCXOKICHUS 1 MHOTO0OPa3Usl KyJIbTYPHBIX
pactenunity, «llopoabl gomMamIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX PpaCTCHUII»,
«OtnaneHnas rudpuausanus», «Padotsl akagemuka M.®. MBanoBay, «Ilomurmmmonaus,

«OO0BEKTBI OMOTEXHOJIOTUMY, «KIeTOUHbIE KYJIbTYpbl U KIIOHUPOBAHUE,
14
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«KoHCTpynpoBaHue U MepeHOC T€HOB, XPOMOCOM.
Obopyoosanue: MyISKU TJIOJOB U KOPHEIUIONOB TUKUX (POPM U KYJIBTYpPHBIX
COpTOB pacTeHuil, repdbapuit «CeabCKOX035UCTBEHHbBIE PACTEHUS.

Jlabopamopnvie u npakmuueckue padoomaoi:

Okckypeust « OCHOBHBIE METOJIbl U JOCTHXKEHUSI CENEKIIMUA PACTEHUM U KUBOTHBIX
(Ha CENEeKIMOHHYIO CTaHIUIO, TUIEMEHHYIO ()epMy, COPTOMCIBITATENbHBIM Y4acTOK, B
TEIUTMYHOE X035HUCTBO, JA0OPATOPUIO arpOYHUBEPCUTETA UM HAYYHOTO LICHTPA)».

11 KJIACC Tema 1. DBoJIIOIIHOHHASL 0HOJIOTUSA

[Ipennochuiku BOBHUKHOBEHUS BOJIFOIIMOHHON TEOPUHU. DBOIIOLIMOHHAS TEOPUS U
e¢ MecTo B Ouosioruu. BiiisHue 3BOIIOIIMOHHON TEOPUH HA PA3BUTUE OUMOJIOTHH U JPYTUX
HayK.

CeuperenscTBa  3BOomonMM.  llaneoHTosormyeckue:  MMOCIEAOBATEIBHOCTH
MOSIBJICHUS. BHUJIOB B  MaJICOHTOJOTUYECKOM  JIETONHUCH, TepexOoAHbie  (POpPMBI.
buoreorpaduyeckue: cxoacTBo U pazianune GayH u Gaop MaTepuKkoB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA M paziuyusi 3MOpPHUOHOB pa3HbIX BUIOB
NO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMUYECKUE:  TOMOJIOTUYHbIC,  aHAJIOTHUYHBIE,
pyIUMEHTApHbIE OpraHbl, aTaBU3MBL. MOJEKYIIPHO-OMOXUMHYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METa0OJIMYEeCKUX TyTeH Yy BCeX
OpTaHU3MOB.

OsomonnoHHas teopus Y. [lapBuna. [Ipeanoceuiku BOSHUKHOBEHUS JapBUHUA3MA.
JIBYOKyIIIME CUITBI OBOJTIONMKM BHIOB 10 JlapBuHY (M30BITOYHOE pPa3MHOKEHUE IIPH
OTPaHUYEHHOCTHU pecypcos, HEOIpEACICHHAS W3MEHYMBOCTb, oopnba 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas teopust 3BooIuu (CTD) u €€ OCHOBHBIE TIOJIOKEHHUS.

MuxkposBoionus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JIBrokymue cuibl (hakToOphl) IBOJIOIMH BUIOB B TpUpoie. MyTallMOHHBIH Mpoiiece
1 KOMOMHATUBHAS U3MEHYMBOCTD. [lomysiiinonHbie BOHBI U peid renos. M3omsius u
MUTpalus.

EctecTBennsbIit 0TOOp — Hanpasssttonuii paxtop 3Bostonnn. Dopmbl eCTECTBEHHOTO
oTOopa.

[IpucnocoONMeHHOCTh  OpraHU3MOB  KakK  pe3yibTaT dBodtouud. lIpumepsr
MPUCTIOCOOJICHHH Y OpraHu3MOB. ApoMoph03bl U UAHO-adaNTaI|H.

Bun u Bunoob6paszoBanue. Kpurepuu Buma. OcHoBHBIE (HOPMBI BHI000OpA30BAHMUS:

reorpaduyeckoe, IKOIOTHIECKOE.
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MakpoaBomonus. Popmel IBOJIIOLIMU: (puneThueckasi,  JIMBEPreHTHas,

KOHBEpreHTHas1, napasuiesibHas. HeoOpaTtumMocTh 3BOIOLHUU.
[IpoucxoxkieHue OT HeCHeUaIu3upOBaHHBIX MpenakoB. [Iporpeccupyromias
crienranu3anus. AfanTuBHAsS paanaliusl.

Jemoncmpavyuu:

Ilopmpemeui: K. JIunneit, XK.b. Jlamapk, Y. Japsun, B.O. Koanesckuii, K.M. bap,
2. I'ekxenp, ©. Mromnep, A.H. CeBep1ios.

Tabauyvl u cxemwvl: «Pa3BUTHE OpPraHMYECKOr0 MHpa Ha 3emiie», «3apojbIIIH
MO3BOHOYHBIX JKHBOTHBIX», «ApXeonTepukc», «Popmbl 00phOBI 3a CYIIIECTBOBAHUEY,
«EcrectBennbiii 0T00p», «MHOTO0OOpa3ne cOpToB pacTeHHi», «MHOroooOpasue mopos
KUBOTHBIX», «llonmymamuu», «MyTallMOHHAsE HW3MEHYUBOCTBHY, «ApoMOpGO3bI»,
«Mnunoananranuny, «O0mas nereHepanus», «JIBrwkymiue cuiibl 3Bosonumn», «Kapra-
cxema Mapuipytra nyremectsusi Y. JlapBuHa», «bopnba 3a CyIIECTBOBAHHEY,
«IIpucnocoOaeHHOCTD OpraHUu3MOB, «I"eorpaduueckoe BUJI000pa30BaHUEy,
«DKOJIOrHYECKOe BU1000pa30BaHUE.

ObopyoosaHue: KOJIEKIUS HACEKOMBIX C Pa3UYHBIMM THUIIAMH OKpPAaCKH, HAOOP
IJIOJIOB U CeMsH, KoJuleKus «I[IpuMephl 3alUTHBIX MNPUCTOCOOJIECHUN Y KUBOTHBIXY,
Mozaenb «OCHOBHBIC HaNpPaBJICHHUS SBOJIONUN», O00beMHas Mojenb «CTtpoeHue
TOJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuueckas kapra mupa, Kojuiekuus «DopmMbl COXpaHHOCTH HCKOMAEMBbIX
KUBOTHBIX W pPacTeHWi», Mozenb ammiukaus «llepekpect XpoMocom», BIIaXKHBIE
npenapatel  «Pa3BuTHE HacekomMoroy», «Pa3BuUTHE JSATYLIKH», MHUKpPOIpEnapar

«JIpo3oduna» (Hopma, MyTaruu GOpMbI KPBUTLEB U OKPACKH TETA).

Jlabopamopnsie u npakmuyueckue padoomol:

JlaGoparopnas pabdora Ne 1. «CpaBHeHue BHAOB 10 MOP(OJIOTHYECKOMY
KPUTEPHIO».

JlaGoparopnas pabora Ne 2. «Onucanue nPHUCTIOCOOJEHHOCTH OpraHU3Ma U
€¢ OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3emJie

JloHayuHbIe TPEACTaBICHUS O 3apOXKICHUM KU3HHM. HaydHble THUIIOTE3bI
BO3HUKHOBEHUS >KM3HU Ha 3emJjie: aduoreHe3 W MmaHcnepmus. XuMUUYecKas dBOJIIOIHSI.
AOUOTEHHBIN CUHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTaHUIECKUX. IKCIIEPUMEHTAIILHOE
MOATBEPKACHNE XUMHIECKOM 3BOJIIOIMN. HavanbHbIE STaIbl 0MOJIOTHYSCKOM IBOTIOIIHH.
['unoreza PHK-mupa. ®@opMupoBaHue MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE
MpOTOKJIETKHU. [IepBbie KiIeTKH U uxX 3Botonus. DopMUpOBaHKE OCHOBHBIX TPYMI )KUBBIX

OPTaHU3MOB.
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Pasutne xu3HM Ha 3emiie mo 3paMm U nepuogaM. Karapxeil. Apxeiickas u
npoTepo3oiickas 3psel. [laneo3oiickas 3pa U e¢ nepuobl: KeMOPUUCKUN, OPJIOBUKCKHH,
CUJIypUMCKHN, TEBOHCKAW, KAMEHHOYT OJIBHBIN, TIEPMCKHU.

Me3zo3olickast apa ¥ €€ IepPUOIbl: TPUACOBBIN, IOPCKUH, METOBOIA.

Kaitno3olickast apa u €€ Iepro/ibl: MajleOreHOBbIN, HEOT€HOBBINM, AaHTPOIIOTCHOBBIH.

XapakTepucTuka KIMMara M TEO0JOTMYEeCKHUX IMporeccoB. OCHOBHBIE 3Tarbl
HBOJIIOIUU PACTUTEIBHOIO U KUBOTHOTO MUpPa. ApoMOpdo3bl Y paCTEHUN U )KUBOTHBIX.
[losiBnenue, pacBeT U BBIMUPAHKUE TPYIIT KUBBIX OPraHU3MOB.

Cucrema OpraHMyeckoro Mupa Kak OTpakeHHe dBoatouHH. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIITbI OPIraHU3MOB.

DBOJIOLHA YeIOBEeKa. AHTpONOJIOTHS KakK Hayka. Pa3BuThe NpencTaBICHHH O
IIPOUCXOXKJICHUN 4YeIoBeKa. Meroasl u3ydeHus aHnTponoresHesa. CxoIcTBa U pa3iavyus
YeJI0BeKa U )KUBOTHBIX. CUCTEMATHUYECKOE TTOJIOKEHHUE YETIOBEKA.

JBwxye cuibl (pakTopsl) aHTponoreHe3a. HacnencTBeHHass U3MEHYMBOCTh U
€CTeCTBEHHbII 0TOOp. OOuIecTBEeHHbI 00pa3 >KU3HHU, U3TOTOBJICHHE OpYIOUil Tpyna,
MBIIIJIEHUE, PEYb.

OCHOBHBIE CTagMM W BETBH ODBOJIOLMM YEIOBEKA: aBCTPAJONUTEKH, UYenoBek
yMenbli, YenoBek npsaMoXOoamunid, YemoBeK HEaHAEPTAIbCKUNA, UETOBEK pa3yMHBIN.
Haxonku mckonmaembIx OCTaTKOB, BPEMsI CYILIECTBOBaHUS, 00JAacTh pacnpOCTpaHEHHUS,
00BEM TrOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

YenoBeueckue pacbkl. OCHOBHBIE OOJIBIIME pachl: €BpOIEeouHas (eBpasuiickas),
HErpO-aBCTpPAIOWIHAS (PKBATOpUAJIbHAS), MOHTOJIOMAHASA (a3UaTCKO-aMEpPUKAHCKAs).
YepThl NpUCHOCOOJEHHOCTH IMPEACTABUTENEH UEJIOBEYECKUX pac K  YCIOBHSIM
cyliecTBoBaHMUA. EAMHCTBO yenoBeyeckux pac. Kpurrka pacusma.

Hemoncmpavuu:

Ilopmpempui: ®@. Penn, JI. ITactep, A.. Onapun, C. Munnep, I'. FOpu, Y. JapBuH.

Tabnuyvr u  cxemvi: «Bo3nmkHOBeHHe COJIHEUHOM  CHCTEeMbI», «Pa3BuTHE
OPTraHUYECKOTO MHUPAY, «PacrurenbHas KIIeTKa», « KuBoTHas KJIETKa,
«IIpokapuotnueckas kieTka», «CoBpeMeHHas CUCTEMa OPraHUYeCKOTO MUPay,
«CpaBHEHHE aHATOMUYECKUX YePT CTPOCHUS YEJIOBEKA U YeJIOBEKOOOPa3HBIX 00E3bsIH,
«OCHOBHBIE M€CTa MaJCOHTOJIOTMYECKUX HAXOJOK MPEJKOB COBPEMEHHOTO YEJIOBEKAY,
«/lpeBHenmmue moan», «pesaue moan», «llepBbie COBpEMEHHBIE JIIOAN,
«YenoBeueckue pacoh».

Obopyoosanue: mynsixu «lIpoucxoxaeHue demoBeka» (OIOCTHI aBCTPAJIONMHUTEKA,

MUTEKAHTPOTIa, HEAHePTANIbIIa, KPOMAHBOHIIA), CICTKA WM U300paKeHUS] KaMEHHBIX
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OpyAWii  TMEpPBOOBITHOTO  deNOBeKa  (KaMHH-4OMNIEphl,  pyoOwmia,  ckpebia),

reoXpoHOJOruueckas Tabmuma, Koyekuuss «@DopMbl COXPAaHHOCTH HCKOIAEMBIX
YKUBOTHBIX U pacTeHui». Jlabopamopusie u npakmuueckue pabomaoi:

[Tpaktnueckast pabora Ne 1. «M3yueHue HCKOMAEMbIX OCTaTKOB pPacTEHUM
Y KUBOTHBIX B KOJUIEKIIUSAX).

DKcKypcus «IBOJIIOLNS OpraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAyYHBIN

WJIU KpaeBeAUYECKUN My3ei).

Tema 3. Opranu3msl U OKpY Kar0IIas cpeaa

OKOJIOTHsl KaK HayKa. 3aJadyd U pa3fenbl 3KOJOTMH. METOoIbl 3KOJIOTMYECKUX
MICCJIETOBAHNN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3yIlIHAs, ITOYBEHHAas,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue  Qaxktopel.  Kiaccupukaumst — sxosornyeckux — (HaKTOpOB:
abnoTHYecKrne, OMOTUYECKHUE U AaHTPOTIOTeHHBIE. JleiicTBUE 3KOIOTHYECKUX (PaKTOPOB HA
OpTaHU3MBI.

AbGuotnyeckue (akTopbl: CBET, TEMIIepaTypa, BIAXHOCTb. DOTONEPUOIU3M.
[Tpucnocobnenusi opraHu3MOB K JACUCTBUIO aOHOTHYECKUX (pakTOpoB. buosornueckue
PUTMBI.

buotnueckue ¢akropbl. Buiupl OMOTHYECKMX B3aUMOAECUCTBUNA: KOHKYpPEHLUS,
XMIIHUYECTBO, cuMOuM03 u ero ¢opmbl. Ilapasutusm, Koomepanusi, MYTYyallu3M,
KOMMEHCAIu3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHHe OWOTHMYECKUX  B3aUMOJEHCTBUWA 11  CYIIECTBOBAHHMS  OpPraHU3MOB
B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTePUCTUKU nonyJsitui. OCHOBHbIE MOKA3aTeNu NOMYISUU:
YUCJIEHHOCTD, IJIOTHOCTh, POKAAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpanus. JJnHaMuka

YHUCJICHHOCTH IIOITYJIALIMU U ec peryisaun-.

Jemoncmpavuu:

TIlopmpempsi: A. I'ym6onbar, K.®. Pynse, O. ['exkens.

Tabnuyvt u cxemvi: kaptra «lIpupomnbie 30HBI 3emian», «Cpeabl OOUTaHUS
opranu3zMoBy, «®Doronepuoguzmy,  «llomymsiiun»,  «3aKOHOMEPHOCTH  pOCTa

YUCJIEHHOCTU MONYJSAUUUA UHPY30puu-TyPenbkny, «luiesbie nenm.

Jlabopamopnvie u npakmuueckue paoomul:
Jlabopatopuass pabora Ne 3. «Mopdonoruueckne 0COOCHHOCTH PACTCHUU W3

Pa3HBIX MECT OOHUTaHUS.
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JlaGoparopHass pabora Ne 4. «BnusHue cBeTa Ha POCT U PA3BUTHUE YEPEHKOB
KoJIeycay.
[Ipaktrnueckass padora Ne 2. «Iloacde€r MIOTHOCTH NOMYJISIUMH Pa3HBIX BUIOB

pacTeHu».

Tema 4. CooO1iecTBa ¥ 3K0JI0rH4ecKHe CHCTEMbI

CooOmiectBO Opranu3sMoB — OuoineHo3. CTpykTypbl OuoOIleHO3a: BHUIOBaS,
IPOCTPaHCTBEHHAs, Tpoduueckas (mumieBas). Bunbi-nomunantel. Csizu B OHOLIEHO3E.

DKoJIoruYecKre CUCTeMBI (AKocucTeMBI). [ToHsATHE 00 SKOCHCTEME U OMOTEOIICHO3E.
OYHKIIMOHAIbHBIE KOMIIOHEHTHI 9KOCUCTEMbI: MPOAYLIEHTbI, KOHCYMEHTbI, PEIYyIEHTHI.
KpyroBoport BeliecTB 1 IOTOK 3HEPTUHU B S3KocucTeMe. Tpoduueckue (MULIEBbIE) YPOBHU
skocucTteMbl. [lumeBrbie rienu u cetr. OCHOBHBIEC MOKA3aTeNu YKOCHCTEMBI: Oromacca,
IPOAYKIHSI. DKOJIOTUIECKUE MUPAMUIbL: TPOAYKIIUHN, YUCICHHOCTH, OMOMACCHI.

CBolicTBa 9KOCHCTEM: YCTOMYMBOCTD, CAMOPETYIISIUS, pa3Butue. Cykieccus.

[IpupoaHble 3KOCUCTEMBI. JDKOCUCTEMBI O03€p M pPEK. DKOCUCTEMA XBOWHOTO WIIU
IITUPOKOJUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE 3KOCHUCTEMBI. ATPOIKOCUCTEMBI. YpO03KOCHUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpasue kak ¢aktop ycroduumBoctu 3KocucteM. CoxpaHeHue
OMOJIOrMYECKOT0 pasHOoOOpasus Ha 3emle.

VYuenue B.U. Bepuaackoro o 6uocdepe. ['panuiibl, coctaB u CTpykTypa Ouochepsi.
Kusoe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH Ouocdepbl Kak TrI00aIbHOM
AKOCHCTEMBI. J[MHAaMU4YecKkoe paBHOBECHE U 0OpaTHas CBsI3b B Orocdepe.

KpyroBopoThI BemecTB 1 OMOT€OXUMUYESCKHE IIUKIIBI 2JIEMEHTOB (YTJIepo/1a, a30Ta).
3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B 6rochepe 3emi. AHTPONIOTreHHBIE U3MEHEHUs B Onocdepe.
['11oGanbHbIC YKOTOTHYECKHE TTPOOIISMBL.

CocymiecTBoBaHHE TIPUPOJIBI U denoBeuecTBa. CoxpaHeHne 6uopa3HooOpasus Kak
OCHOBa yCTOWYMBOCTH Onocdepsl. OCHOBaA parMOHAIBHOTO YIPABICHUS TPHPOIHBIMU

pecypcaMu U UX HCToiab30BaHue. JlocTimkeHnst OMOJIOTHHN M OXpaHa MPUPO/IBI.

Hemoncmpayuu:
Ilopmpemuwi: A.Jlx. Tencnou, B.H. Cykaues, B.I1. Bepnaackuii.
Tabauywl u cxemwl: «Ilumessbie 1enn», « BHONIEHO3: COCTaB U CTPYKTYpay,

«IIpupogupie coobOmecTBay, «llemum mnmTanus», «DKoNOruyecKas MTHUPAMHUIAY,
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«buoctepa u uenoBek», «IKocucTeMa MIMPOKOIMCTBEHHOTO Jiecay, «IDKOocHCTeMa

XBOMHOTO Jeca», «buorneHos Bogoemay, «ArpouneHos», «lIpuMepHble aHTPOIIOrEHHBIE
BO3JICHCTBHSI Ha NpUPOAY», «BakHeWIIne HMCTOYHUKM 3arps3HEHUS BO3AyXa H
TPYHTOBBIX BOA», «[louBa — BakHelmas coctaBisomas Ouocdepry, «DaKTOPHI
nerpaganuu nouBy, «llapHukoBsiid 3QperT, «DaKTOPhl PaAMOAKTUBHOTO 3arps3HEHUS
ounochepri», «O0mmas crpykrypa ouochepni», «Pacnpoctpanenue xu3Hu B ouocheper,
«O30HO0BBIN 3KpaH Ouocdeprr», «KpyroBopor yriaepoaa B 6uochepe», «Kpyrosopor
a30Ta B IPUPOIEY.

O6opynoBanue: Mojenb-anumkanus «Tunuydsle  OWMOIEHO3b», repOapuit

«PactutenbHple coolmecTBay, koyuiekiuu «buoreHos», «Bpenurenn BakHEHIIMX
CEIBCKOXO3SUCTBEHHBIX KYJIbTYp», TepOapuul M KOJUICKIIMM PACTCHHH W >KHBOTHBIX,
MPUHAJICKANIME K PAa3HBIM 3KOJIOTUYECKUM TpyIIiaM OJHOro Buaa, KpacHas kHura
Poccuiickoit @eneparuu, n300pakeHUsI OXpaHSIEMbIX BUJIOB PAaCTCHUHN U KUBOTHBIX.

IHHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA IIPOI'PAMMBI 11O
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

Cornacao ®I'OC COO ycraHaBiauBaroTCs TPEOOBaHUS K pe3yJibTaTaM OCBOCHHS
o0yyaromuMucsd TporpaMM  CpedHero  oOmero  oOpa3oBaHUs:  JIMYHOCTHBIM,

MCTAIPCAMCTHBIM U IIPCAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B cTpykType JHMYHOCTHBIX pe€3yJbTaTOB OCBOEHUS mnpeamera «buonorus»
BBIICJICHBI  CJIEAYIONIME COCTAaBISIONINE: OCO3HAHHME OOYYaIOIIMMHCS POCCUIMCKOM
IPaXIaHCKOM MJIEHTUYHOCTH — F'OTOBHOCTU K CaMOPA3BUTHIO, CaMOCTOSITEIBHOCTH U
CaMOOIPEACICHUI0, HAJIMUYME MOTHUBAIMU K OOYYEHHIO OMOJIOTWH, IeJCHAINPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHUI JMYHOCTH HA OCHOBE KIIFOYEBBIX IIEHHOCTEH W
UCTOPUYECKUX  TPAAMIMK  pa3BUTUS  OHMOJIOTMUECKOTO  3HAHUS,  TOTOBHOCTh
U CIIOCOOHOCTHh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS B CBOCH JIEATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKaMH, MPUCYIIMMHU CHUCTEME OMOJIOTMYECKOTO OO0pa3oBaHus,
HaJMYue SKOJOTMYECKOr0 MPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh €M U CTPOUTH
YKU3HCHHBIE TIJIaHBI.

JIndyHOCTHBIE pe3ynbTaTbl OCBOCHUS Impeamera «bHOJIOrus»  TOCTUrarTCs
B CIMHCTBE Y4YeOHOM W BOCHUTATEIBLHOW JIESITEIHBHOCTH B  COOTBETCTBUHM C
TPAJIULIMOHHBIMA POCCUWCKUMHU COLMOKYJbTYPHBIMH, HCTOPUYECKUMU M JyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, TPHUHSATHIMH B OOINECTBE TMpaBUJIaMHU M HOPMaMH

IIOBCACHUA U CHOCO6CTBYIOT nmpooeccaM CaMOIIO3HAHUA, CAaMOBOCIIMTAHUSA U
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CaMOpa3BUTHs, PA3BUTUSI BHYTPEHHEH MO3WULHM JUYHOCTH, NMAaTPUOTU3MA, YBAKECHUS K
3aKOHY M NPaBOIOPSAKY, YEJIOBEKY TpyJda W CTapuieMy IOKOJEHUIO, B3aUMHOIO
YBaXKEHUs, OEPEXKHOT0 OTHOLIEHHS K KYyJbTYPHOMY HAclE€IWI0 W TpaJHLHIM
MHOTOHAIIMOHAJIBHOTO Hapoia Poccuiickoit Denepanuu, NpupoJIe U OKPYKAOIIEH Cpee.

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHUSI y4eOHOro mnpeamera «bUONOTHsS» JOHKHBI
OTpakaTb ~ TOTOBHOCTh U CIOCOOHOCTh  OOYYAlOIIMXCS ~ PYKOBOJICTBOBATHCS
chopMUpPOBaHHOW BHYTPEHHEH TMO3MWIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUEHTAIIH, TO3UTUBHBIX BHYTPEHHUX YOEKICHHM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IEHHOCTSIM POCCUHCKOTO0 OOIIEeCTBa, PACHIMPEHHE >KU3HEHHOTO OIbITa M OIBITA
JNEATEIIBHOCTH B IIPOLIECCE pealu3alid OCHOBHBIX HAIIPABJICHUN BOCIHUTATEIBHOU
JESITETLHOCTH, B TOM YHCJIE B 4acTH: 1) rpaskIaHCKOr0 BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh TPAXKJAHCKOM TO3ULIUU OOYyYaromerocss Kak aKTUBHOTO
Y OTBETCTBEHHOTI'O WJIEHA POCCUHCKOrO OOIIECTBA; OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX
npaB U 00A3aHHOCTEH, YBaXKEHHE 3aKOHA
Y IIPaBOIIOPSAIKA,

TOTOBHOCTh K COBMECTHOW TBOPYECKON AESATENBHOCTU MPHU CO3JAaHUU y4eOHBIX
IPOEKTOB, PEIIEHUH YYEOHBIX M IMO3HABATEIbHBIX 3314, BHIITOJIHEHUH OMOJIOIMYECKUX
HKCIEPUMEHTOB; CIIOCOOHOCTh ONpPEAEATh COOCTBEHHYIO MO3HUIMIO 10 OTHOLIEHHUIO K
ABJICHUSIM
COBPEMEHHOM JKU3HU U OOBACHATH €€; yYMEHUE YUYUThIBATh B CBOMX JIEUCTBHSIX
HEO0OXOAMMOCTh KOHCTPYKTUBHOT'O B3aMMOJICUCTBHS JIFOJIEH C Pa3HBIMHU YOEXKICHUSIMH,
KYJIBTYPHBIMHU LICHHOCTSIMHU U COLIUAJIbHBIM I10JI0KEHUEM; TOTOBHOCTb K COTPYAHUYECTBY
B MpOIlECCE€  COBMECTHOTO  BBINOJHEHHS  y4yeOHBIX,  IIO3HABATENbHBIX U
MCCIIEOBATENbCKUX 3a/1a4, YBaXKUTEIBHOIO OTHOILIECHHS K MHEHMIO ONIOHEHTOB IpHU
00CYX/I€HHUH CIOPHBIX BOIMPOCOB OHOJOTWYECKOIO COAEP)KaHUS; TOTOBHOCTh K

TYMaHUTApHON U BOJIOHTEPCKOM AESATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS

c(hOPMUPOBAHHOCTh POCCUMCKON TPAKIAHCKONW HWJIEHTUYHOCTH, MATPUOTU3MA,
YBaXEHHS K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH mepel PoanHOW, ropaoctu 3a
CBOM Kpai, CcBOWO PoauHy, CBOHM SA3BIK M KyJIbTYpy, MNPOLLIOE W HACTOSALIEE
MHOTI'OHAIlMOHAJIBHOTO Hapoxa Poccuy; IEHHOCTHOE OTHOWIEHWE K MPUPOIHOMY
HACIIEAUIO U MaMSATHUKAM IPUPOBIL,
noctwxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE; CHOCOOHOCTD
OLICHMBATh BKJIQJ] POCCHUMCKMX YUYCHBIX B CTAHOBJIEHHE U pa3BUTHE OUOJIOTHH,

IMOHUMAaHUs 3HAYeHUs OHWOJIOTMM B ITO3HAHUM 3aKOHOB MpUupoabl, B JKNU3HHU YCJIOBCKA H
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COBPEMEHHOT0 001IeCTBa; UAeHHAs YOSKICHHOCTh, TOTOBHOCTD K CIIY)KCHHUIO M 3aIlUTE

OteuecTBa, OTBETCTBEHHOCTh 32 €0 Cy10Y; 3) IyXOBHO-HPABCTBEHHOT0 BOCITHTAHMS:
OCO3HaHHE JTyXOBHBIX LEHHOCTEH POCCHIICKOTO HapoJa;
c(hOPMHPOBAHHOCT,  HPABCTBEHHOTO  CO3HAHWS, OTHYCCKOTO  IOBEACHUS;
CIIOCOOHOCTH OLICHUBATh CUTYAIIUIO U PUHUMATh OCO3HAHHbBIC PEIICHUS,

OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LIEHHOCTH; OCO3HAHHE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HA OCHOBE

OCO3HaHHOTO TPUHATUS LIEHHOCTEH CEeMEHHOM >KM3HU B COOTBETCTBUHU C TPATUIUSMU

Hapo 0B Poccuu;

4) 3CTeTHYECKOr0 BOCIIMTAHMS
9CTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOUAst 3CTETUKY ObITa, HAYYHOT'O
TEXHHYECKOIO TBOPYECTBA, CIIOPTA, TPyHa, OOIICCTBEHHBIX OTHOIICHHIA; MOHMMAHKE
SMOIMOHAIBHOTO BO3IEUCTBUS JKUBOW MPHUPOALI U €€ LEHHOCTH, T'OTOBHOCTH K
CaMOBBIPAKEHUIO B PAa3HBIX BUIAaX HCKYCCTBA, CTPEMIIEHHUE MIPOSBIISATH
KauyeCTBa TBOPUYECKOU JINYHOCTH;

5) ¢u3nyecKoro BocnuTaHusi, POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOIMOHAJIBLHOIO 0JIaronoJayYns:

MOHMMAaHUE U peanu3alus 3J0pOBOro M 0e3omacHoro obpasza >KU3HU (370pOBOE
NMUTaHuE, COOIIOJCHUE TUTHEHUYECKUX TMPABHII U HOPM, COaJaHCHPOBAHHBIA PEXKHUM
3aHATHHN U OT/AbIXA, PEeryligpHas ¢uznueckas akTHBHOCTh), O€PEKHOT0, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHOIIEHUS K COOCTBEHHOMY (HHU3UYECKOMY U TICHXHYCCKOMY
3I0pPOBBIO; TIOHMMAaHWE IICHHOCTH TIPaBWJ WHAWBUAYAJIBHOTO ¥ KOJIJICKTUBHOTO
0e301acHoro
MOBEJCHUSI B CHUTYallUAX, YIPOXKAIOIMIUX 3/I0POBBI0 W IKU3HH JIIOJICH; OCO3HAHHE

MTOCJICICTBUIA U HETIPUATHUS BPEAHBIX IPUBBIUCK (YITOTPEOICHUS

AJIKOTOJIsI, HAPKOTUKOB, KypeHus); 6)
TPYAOBOI'0 BOCIIUTAHMSA:

TOTOBHOCTH K TPY/AY, OCO3HAHUE IIEHHOCTH MacTePCTBA, TPYA0I00HE; TOTOBHOCTH K
AKTUBHOW  JEATEIbHOCTM TEXHOJOTMYECKOWM W COLMAIIBHOM  HAIPABICHHOCTH,
CIIOCOOHOCTh HMHHIIMUPOBATH, TIJIAHUPOBATH W CAMOCTOSITENIBHO BBITIOJNHATH TaKYIO
JeATEIIbHOCTh, MHTEPEC K pa3HYHbIM chepaMm NpodhecCHOHAIBHON JeSITeIIbHOCTH,
YMEHUE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymiedl mnpodeccur M peannu30BBIBATH
COOCTBEHHBIC >KU3HEHHBIC IIJIaHbI; TOTOBHOCTb M CIOCOOHOCTh K OOpa3OBaHUIO U
caM000pa30BaHUIO HA MPOTSKEHUU
BCEH JKU3HU;
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7) 3K0JIOTNYeCKOT0 BOCIIMTAHUSI: SKOJIOTMYCCKH 1IEJIeCO00pa3HOE OTHOIICHUE K
NpPUPOJE KaK UCTOYHHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHHE  ypPOBHS  SKOJOTHYECKOW  KYyJIbTYphl: MPHOOpETEHHE  OMbITa
IUTAHUPOBAHUS TTOCTYIIKOB M OLIEHKH MX BO3MOXHBIX MOCIEACTBUH JIJISi OKpYyKarouiei
Cpelbl; 0CO3HaHUE TI100aTbHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIeM U IMyTel uxX
peleHust; CriocoOHOCTh UCTOIB30BaTh MPHOOpETaeMBbIe MPU U3yUYECHUH OMOJIOTUH 3HAHUS
¥ YMEHUS TIPU PEIICHUH MPOOJIeM, CBA3aHHBIX C PALIMOHAIBHBIM MIPUPOAOIIOIH30BaHHEM
(cobmroaeHue mpaBui MOBEACHUS B IPUPOJIE, HAPABIICHHBIX HA COXpaHEHUE PaBHOBECHUS
B DKOCHCTEMAX, OXpaHy BUJIOB, 3KOCUCTEM, OMOCc(ephl); aKTUBHOE HEMIPUIATHE AEHCTBUIA,
OPUHOCSIINX BpeI OKpYXalolel NpUpOTHON cpelae, yMEHHE MPOTHO3MPOBATH
HEOMArONpHUsTHBIE HKOJIOTUYECKUE TIOCIEACTBUS MPEANPUHIMAEMBIX JCUCTBUH U
OpeJoTBpallaTh UX; HAIWYUE PA3BUTOTO HKOJIOTMYECKOTO MBILUIEHHS, 3KOJIOTHYECKON
KyJbTYpbl, OIbITA JAESITEIIBHOCTH  SKOJOTMYECKOW  HANpaBICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI MMH B TIO3HABATEIHHOW, KOMMYHUKATUBHON U COIHMAIBHOM
MPAaKTHUKE, TOTOBHOCTH K YYaCTHUIO B TPAKTHUECKON NEATEIHHOCTH 3KOJOTHYECKOU
HaIpaBJIE€HHOCTH;

8) meHHOCTH HAYYHOTO MO3HAHMS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HayKd U OOLIECTBEHHOM NPAKTHKH, OCHOBAaHHOIO Ha JHAJIOTe KYJIbTYD,
CIIOCOOCTBYIOILIETO ~ OCO3HAHMIO CBOEr0  MecTa B IOJUKYJBTYPHOM  MHDE;
COBEPIICHCTBOBAHUE SI3bIKOBOM M YUTATEIBCKOUN KYJIBTYPHI KaK CpEACTBa
B3aMMOJCHCTBHS MEXTy JIFOJIbMU U TIO3HAHUS MHUPA; TOHUMAaHUE crienu(uKu OnoiIoruu
KaK HayKd, OCO3HaHUS €¢ PO B (POPMHPOBAHMHM PAIMOHATIBHOTO HAy4YHOTO
MBILUIEHUSI, CO3JaHUM  LIEJIOCTHOTO  MPEJCTaBJICHUS 00 OKpYXkarolleM MUPE KakK O
€IMHCTBE MPUPO/IbI, YEJIOBEKA U OOLIECTBA, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEN
U peIIeHUH MpoOJeM COXpaHEHUsT NPUPOAHOTO paBHOBECHS; YOEKIACHHOCTh B
3HAYUMOCTH OMOJIOTUH JIJIsi COBPEMEHHON IIUBUIIM3AIINH:
o0OecrieyeHUss HOBOTO YpPOBHS pPa3BUTHS MEIUIUHBI, CO3JaHHE TMEPCHEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX pEIlaTh PECypCHble MPOOJIEMbl pa3BUTHS YEIOBEUECTBA,
MOWCKa MyTeW BBhIXOJA W3 TJIOOAIBHBIX DKOJOTUYECKUX MPOOJIIeM M OOecTieueHUs
nepexojia K yCTOWYMBOMY Pa3BUTHIO, PAIlMOHAIBHOMY HCIOIb30BAHUIO MPHUPOIHBIX
pecypcoB ¥ (POPMUPOBAHHUIO HOBBIX CTAHJIAPTOB >KU3HH;, 3aMHTEPECOBAHHOCTH B
MOJlyYeHUU OWOJIOTUYECKUX 3HAHWW B MENAX TOBBIIICHUS OOIEH KyIbTYpHI,

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH, KaK COCTaBHOM dYacTh (yHKIHOHATIHLHOM
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IrPaMOTHOCTH O0OydJaromuxcs, (GpopMupyeMol Npu HU3YyYEHHH OHOJIOTHH; MOHMMAaHUE

CYIIHOCTH METOJIOB IO3HAHMS, UCTOJb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU
HCIIOJIb30BaTh MOTyYaeMble 3HAHUS I aHAJIN3a U OOBSICHEHHS SIBIICHUM OKPY>KAIOIIETro
MHUpa ¥ MPOUCXOANINX B HEM M3MEHEHHM, YMEHHE JeIaTh 000CHOBAHHBIC 3aKITFOUCHHUSI
HA OCHOBE HAYYHBIX (JAKTOB M UMEIOIIUXCS TAHHBIX C IEJBI0 TTOJYICHHS JOCTOBEPHBIX
BBIBOJIOB, CIIOCOOHOCTH CaMOCTOSITEILHO HKCIIOJIBL30BaTh OHMOJIOTMYECKUE 3HAHHS IS
peleHus

npo0jeM B peadbHBIX JKU3HEHHBIX CHUTYyalUsAX; OCO3HAHWE IIEHHOCTH Hay4JHOU

NEATEIbHOCTH, TOTOBHOCTDH OCYIIECTBIISITh

MPOCKTHYI0O M MCCIEAOBATEIbCKYIO JEATEIbHOCTh HWHAWBUAYAJIbHO W B TPYIIIE;
TOTOBHOCTh U CIOCOOHOCTHh K HEINPEPHIBHOMY OOpPa30BaHHMIO M CaMOOOPa30BaHMIO, K
AKTUBHOMY TOJYYECHHIO HOBBIX 3HAHUM MO OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU

MOTPEOHOCTSIMU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOEHMsSI ydeOHoro mnpeamera «buomorus»
BKJIIOYAIOT:  3HauuMble Uil  (OPMHUPOBAHHS  MHUPOBO33PEHHUS  OOYyHArOIIMXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIICHayuYHble MOHATHS, OTpaXkaroliue
LEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHEHU(PUKY METO0B O3HAHUS, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUs, SBICHHE, MPOILECC, CHCTEMA, HAYUYHBIH
dakT, NOPUHLHMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIIEJOBAHUE,
HaOJII0/IeHNE, U3MEPEHNE, SIKCIIEPUMEHT U APYTHX), YHUBEpCAJIbHbIE YueOHble 1eHCTBUS
(mo3HaBaTeIbHBIE, KOMMYHUKATUBHEIE, pEryJisTUBHBIE), 00€eCIeYnBaOIINe
dbopmupoBaHue (YHKIIMOHATBLHON TPAMOTHOCTH 151 COLUAIBHOMN

KOMITETEHIIUUA 00YyJaronuXxcsi, CIOCOOHOCTh oOy4Jaronmxcs

UCII0JIb30BaTh OCBOEHHBIE MEXAUCIIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS

Y YHUBEpPCAJIbHbIE yUeOHbIEC TEUCTBHS B O3HABATEIBLHON U COLMATIBHON MPAKTHKE.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHBIC YUeOHbIE 1elcTBUA Ba3oBbie
JIOTUYEeCKHe AeHCTBHA:

CaMOCTOSTENbHO (POPMYJIMPOBATH U AKTYaJIU3UPOBATH MPOOJIEMyY, pacCMaTpPUBATh
€€ BCECTOPOHHE; UCII0Ib30BaTh TP OCBOEHUH 3HAHUI MPUEMBI JIOTHYECKOTO MBIIIUICHHUS
(aHanuza, CUHTE3a, CpaBHEHHUA, KiIacCHU(pUKALMHM, O0OOIIEHUs), PACKPBIBATH CMBICI
OMOJIOTMYECKUX MOHATUMN (BBIIETATH UX XapaKTepHbIE MPU3HAKY, YCTAHABIUBATDH CBA3H C
JPYTUMU MMOHSATUSAMH ); OTIPEAENISITh LEIU AESTENBHOCTH, 3a7aBas IapaMeTPbl U KPUTEPUU

HUX JOCTHIXKCHMA,
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COOTHOCUTB PE3YJIbTaThl IEATECIIBHOCTU C IIOCTABJICHHBIMU LIEJISIMU; HCIIOJIb30BaTh
OMOJIOrMYeCcKHUEe MOHITHS sl 00bSICHEHUS (PAKTOB U SIBJICHUN KUBOU

OPUPOABL;, CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHAYKTHBHBIE, [€IyKTUBHBIE, IO

aHAJIOTMH), BBISIBIISATh 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX,

(opMyIMpOBaTh BBIBOJBI U 3aKIIOUEHUS; IPUMEHATh CXEMHO-MO/JIEIbHBIE CPEJICTBA IS

IPEJCTaBICHNS CYLIECTBEHHBIX CBSI3€H M OTHOIIEHUH B H3Yy4aeMbIX OMOJOTHYECKHX

o0BeKTax, a TaKke NPOTUBOPEUYHI pPAa3HOrO poJa, BBIABICHHBIX B Pa3IUYHBIX

UHGOPMAIIMOHHBIX HCTOYHUKAX; pa3padaThiBaTh IUJIAH PEHICHUS MPOOJIEMBI C YIETOM

aHaIn3a UMEIOIINXCS

MAaTEpUAJIBHBIX U HEMAaTEpUAIIBHBIX PECYPCOB; BHOCUTH KOPPEKTUBBI B JCATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB

LEJISIM, OLICHUBATh PUCKHU IMOCIEACTBUM JEATEIBHOCTH; KOOPANHUPOBATH U BBITOIHATH
paboTy B yCIOBUSX PEAIbHOTO, BUPTYAJIbHOTO U

KOMOMHHMPOBAHHOT'O B3aWMOJEWUCTBUS;, pa3BUBATh KPEAaTHMBHOE MBILIUICHUE

IIPHU PELIEHUH KU3HEHHBIX MPOOJIEM.

Ba3oBLIe ucciieqoBarejLCKHe 1eHCTBUA:
BJIaJIeTh HaBBIKAMH Y4eOHO-HCCIEA0BATEILCKOM W TIPOEKTHON JeATEeIbHOCTH,

HaBbIKaMH pa3peleHus IpodiieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
NOMCKY METOOB PEIICHUS MPAKTHUECKUX 3a]ay, MPUMEHEHHUIO Pa3IU4HbIX METOOB
MO3HAHUA; MCIOJb30BaTh PA3JIMYHBIE BHJbI ACSATENBHOCTH MO MOJYYEHHUIO HOBOTO
3HaHUS, €r0 UHTEPIPETAINH, IPEOOPa30BAHUIO U IPUMEHEHUIO B yUEOHBIX CUTYALIUAX, B
TOM YHMCJIE MPHU CO3/IaHUU yUEOHBIX M COLUAIBHBIX NMPOEKTOB; (OPMUPOBATH HAYUHBIN
THUII MBIIUJICHUS, BIAJETh HAYYHON TEPMUHOJIOTUEH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;
CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 33J1a4l B 00pa30BaTEIbHOMN 1€ATEIbHOCTH
M OJKM3HEHHBIX  CHUTYyallMsX; BBIABISITH  IPUYMHHO-CJIEACTBEHHBIE  CBSI3U WU
aKTyaJIM3UpOBaTh 3aJa4y, BbIIBUIATh
TUIIOTE3y €€ PelleHUs, HaXOAUTh apryMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPKICHUMH,
3a/1aBaTh TapamMeTpbl W KPUTEPUU PEIICHMS; aHAIU3UPOBATh IOJYYEHHBIE B XOJE
pEeLIeHMs 3aa41 PE3YIbTaThl, KPUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCJIOBUSX; JaBaTh
OLICHKY HOBBIM CHUTYallMsIM, OLEHUBATh MPUOOPETECHHBIN OIBIT; OCYIIECTBISThH
LIEJICHAIIPABJICHHBIN [TOMCK IIEPEHOCA CPECTB U CLIOCOOOB AEUCTBHS
B MPO(ECCHOHANBHYIO CpeAy; YMETh NEpPEHOCUTh 3HAaHHA B IIO3HABATENIbHYIO U

MPAKTUYECKYIO0 00JIaCTH
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KUBHCACATCIIbHOCTHU, YMCTb MHTCIPHUPOBATL 3HAHHA K3 PA3HbIX

peAMETHBIX 00JacTei;
BBIJIBUTaTh HOBBIC UJICH, TIPE/JIaraTh OPUTMHAIBHBIC MMOX0/IbI U PEIICHUS, CTABUTh

poOIeMBI U 3a/1a49H, JOMMYCKAIOIINE AIbTepHATUBHEIE penieHus. Padora
¢ uHpopmanmei:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPOpMaIMKU (TEKCTe Y4eOHOTro
ocoOUsI, HAyYHO-TIOMYJISIPHOM JINTEpaType, OMOJIOTMUECKUX CIOBAPSAX U CIIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHaTn3upoBaTh HHPOPMAITHIO PA3THIHBIX
BUJIOB M (OpM MpencTaBieHUs, KPUTHUYECKH OILICHMBaTh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTH; (DOPMYIUPOBATH 3aMPOCHl U IPUMEHSTH PA3IMYHbIE METOJIBI TIPU
MOUCKE U 0TOOPE
ouosiornyecko uHGOpPMALMU, HEOOXOAUMOM Il BBIMOJHEHUS YYE€OHBIX 3ajady;
pUOOpETaTh OMBIT MUCIOJIH30BAHUA UHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
COBEPILIEHCTBOBATh KYJIBTYPY AaKTUBHOTO WCIIOIBb30BAHUSA PA3JIMYHBIX [MOUCKOBBIX
CHUCTEM; CaMOCTOSTEIBPHO  BBIOMpATh ONTHMAIBHYIO  (GopMy  TpeACTaBICHUS
OMOJIOrMYEeCKOM
uHdopmaruu  (CxeMbl, TpaduKu, aUarpaMMmbl, TaOJIUIbI, PUCYHKH U JIPYroe);
UCIIOJIb30BaTh HAYyYHBIA SI3bIK B KadeCcTBE CpeacTBa IpH paboTe ¢ OMOJIOTHYECKOM
uHpOpMaIUei: TPUMEHATh XHUMHYCCKUE, (PU3MUECKHE W MAaTeMAaTHYECKHE 3HAKH H
CUMBOJIBI, (hOPMYIIBI, a00pEeBUATYPY, HOMEHKIIATYPY, UCIIOJIb30BaTh M MPEe0OpPa30BbIBATH
3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATJISIIHOCTH; BJIAJIETh HABBIKAMU PACIIO3HABAHUS U
3aIUThl HHPOpPMaLIUU, HHHOPMAITMOHHON

0€30I1aCHOCTH JIMYHOCTH.

KomMMmyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIC AeiICTBUS
OO0wenue:

OCYILIECTBIISATh KOMMYHHUKAIIMM BO BCeX cepax >KU3HHU, aKTHUBHO y4acCTBOBATh B
JMaJIOTe WM TMCKYCCHUH 10 CYIIECTBY 00CYK/1aeMoil TeMbl (YMEHUE 3a7aBaTh BOIIPOCHI,
BBICKA3bIBATh CYXJICHHUS OTHOCHUTEIBHO BBHIMIOJTHEHUS MPEAiaraeéMoil 3aauu, yauThIBaTh
WHTEPECHl U COTJIACOBAHHOCTH MO3UIIUN APYTUX YUYaCTHUKOB JUAJIOTa WU TUCKYCCHH);
pacro3HaBaTh HeBepOaJbHbIE CPENICTBA OOIICHHS, TOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CUTYyallud, yMETb
cMSTYaTh KOH(QIMKTH ¥ BECTH MEPETOBOPHI; BIAJCTh PA3TUYHBIMH CIIOCOOAMU OOIICHUS
¥ B3aUMOJCWCTBHS, MMOHUMATh HaMEPEHHs IPYTUX JIOJCH, MPOSBIATH YBAXHUTEIHLHOE
OTHOIIIEHUE K COOECEHUKY U B KOPPEKTHOU GopMe PopMyInpoBaTh CBOM BO3PAKEHUS,

paBBépHYTO H JJIOTUYHO M3JIaraTb CBOIO TOYKY 3pCHUA C UCIIOJIb30BAHUCM A3BIKOBLIX
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CpPCaOCTB.

CoBmecTHas1 1eATEJIbHOCTD !

NOHMMATh U MCIIOJIb30BaTh IPEUMYIIIECTBA KOMaHHOW U UHIMBUyaJIbHOU paOOThI
IPU pelIeHUN OMOJIOTNYeCKON Mpo0IeMbl, 000CHOBBIBATh HEOOXOAUMOCTh TPUMEHEHHUS
IPyHHOBBIX (POPM B3aMMOCHCTBHS IIPH PEIICHUN YIeOHOH 3a/1a4u; BBIOUPATh TEMATHKY
Y METOJIbl COBMECTHBIX ACHCTBUH C YUETOM OOLIMX HHTEPECOB
U BO3MOXKHOCTEM Ka)KIOTO WICHAa KOJUIEKTHBA; NPHUHMMAaTh LEIM COBMECTHOU
NEeATEIbHOCTH, OPraHU30BbIBaTh M KOOPAMHUPOBATH ACHCTBUSA MO €€ JOCTHKEHHUIO:
COCTaBJISATh IJIAH JEHCTBHUM, paclpeiessaTb POJd C YYETOM MHEHHM Y4YaCTHUKOB,
o0CyXJaTh pe3yJbTaTbl COBMECTHOW paOOThl; OLIEHMBATh KAUECTBO CBOETO BKJIaJa U
Ka)KJ0r0 y4aCTHUKA KOMaH/bl B OOIINIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM; MpeasiaraTh HOBBIE MPOEKTHI, OLIEHUBATH
WJIEH C MMO3ULUY HOBU3HBI, OPUTUHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH; OCYIIIECTBIIATH
IIO3UTUBHOE CTPATErMYECKOE ITIOBEICHUE B PA3IIMYHBIX CUTYalLIUsX,

IIPOABIIATE TBOPUCCTBO U B006pa}i(€HI/Ie, OBITH HMHHUIIMATUBHBIM.

PeryasiTuBHble YHUBeEpPCaJIbHbIE y4eOHbIE NeiiCTBUSA
Camoopranusamnus:
HCIIOJIb30BaTh OMOJIOTHYCCKIE 3HAHMS JJISI BBISBIICHUS TIPOOJIEM U UX PEIICHUS
B JKM3HCHHBIX U Y4YEOHBIX CHUTYyaIlMsX; BbIOMpPAaTh HA OCHOBE OMOJIOTMUECKHX 3HAHUU
IIEJICBBIC U CMBICIIOBBIE YCTAHOBKH B CBOMX JCHCTBHUSAX M MOCTYIKAaX IO OTHOIICHUIO K
KUBOW TPUPOJIC, CBOEMY 3I0POBBIO M 3J0POBHIO OKPYKAMOIIMX; CAMOCTOSATEIHHO
OCYIIECTBIATh IIO3HABATEIBbHYIO JICSITCIBHOCTh, BBISBIATH MPOOJIEMBI, CTaBUTh H
dbopMyIpOBaTh COOCTBEHHBIE 33a/1a4U B 00Pa30BATEIBHON MEATSILHOCTH M )KM3HEHHBIX
CUTYyalMsAX; CaMOCTOSITENBHO COCTABJIATh TUIAH PEIICHHS MPOOJEMBI C  YYETOM
UMEIOIITUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH W TIPEANOYTCHHUH; JaBaTh OIICHKY HOBBIM
CUTyallMsIM; PpacCIIUpATh paMKH Y4YEOHOro TIpeAMEeTa Ha OCHOBE JIMYHBIX
NPEAMOYTCHUI; JeJlaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATH €ro, OpaTh
OTBETCTBEHHOCTH
3a pelieHue;
OIICHUBATH IPHUOOPETCHHBIN OIIBIT;

croco0CTBOBATH (DOPMUPOBAHUIO U MPOSABICHUIO IIUPOKOM 3PYAULIMH B PA3HBIX
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o0nacTsx 3HAHUM, MOCTOSHHO TMOBBIIATH CBOW OOPA30BATENbHBIA U KYJIbTYpPHBIN

YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBHI B JICATECIILHOCTb,
OIIEHUBAaTh COOTBETCTBUE PE3YJbTATOB IIEISIM; BJIaJIETh HaBbIKAMHU ITO3HABATEIbHON
pediexkcu Kak OCO3HAHHSI COBEPIIAEMBIX JACHCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX
pe3ynbTaTOB M OCHOBAHMI, UCMHOJIb30BaTh NpUEMbl pedIEKCUU JIJIsi OIIEHKUA CHUTYalluH,
BBIOOpA BEPHOTO pEIICHMS; YMETh OIICHMBATh PUCKU M CBOEBPEMEHHO MPUHUMATh
pelieHusl M0 UX CHIDKEHMIO; IPUHUMAaTh MOTHUBBI M apryMEHTBI JPYTUX IPU aHaJIU3e
pe3ynbTaTOB JIEITEIbHOCTH.

IlpunsiTue ceds U APyrux:
MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;
MIPUHUMATh MOTHUBBI M aPTYMEHTHI APYTUX MIPU aHAJIU3E PE3YJIbTaTOB ACATEIbHOCTH;
NpU3HABaTh CBOC MPABO M IMPaBO JPYrUX Ha OLIMOKH; pa3BUBATh CIIOCOOHOCTH

IIOHUMATb MHUP C IIO3UIUHU APYI'OI'O YCIIOBCKA.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yabTaThl ocBoeHHs mporpammbel COO mo Ouonoruu Ha 6a30BOM
YPOBHE BKIIIOYAIOT crenuduueckue st yueOHoro mnpeamera «buonorus» HayuyHble
3HAHMS, YMEHUA U CHOCOOBl JEHCTBUM IO OCBOCHMIO, HHTEPIPETAH U
npeoOpa3oBaHUI0 3HAHWM, BUABI JIEATEIBHOCTH IO TOJYYEHHIO HOBOIO 3HAHUS H
OPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX CHUTyalUsiX, a TaKXe B peallbHbIX
KU3HEHHBIX CUTyallUsIX, CBSI3aHHBIX ¢ Owuonorueil. B mnporpamme mnpenMeTHbie

pe3yJbTaThl MPEJCTABIICHBI M0 TOJIaM 00yUYEHHS.

[IpeameTHbBIC pe3ynbTaThl OCBOEHUS yueOHOTO npeameta «buonorus» B 10 kiiacce
JOJDKHBI OTPaXKaTh:

c(hOpPMHPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTUU B CHCTEME HAYIHOTO 3HAHUS
CCTECTBEHHBIX HayK, B ()OPMHPOBAHWH COBPEMECHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa UM HAyYHOTO MHPOBO33PEHUS, O BKIAJE POCCUUCKUX MU 3apyOCKHBIX yUCHBIX-
OMOJIOTOB B pa3BUTHE OWOJOTWH, (PYHKIIMOHATHHOW TPAMOTHOCTH 4YeJIOBEKa JJIs
pelicHusT JKU3HCHHBIX 3a7ad; YMEHHE pacKpbhIBaTh COACP)KaHUE OHMOJOTHYCCKUX
TEPMUHOB W TIOHATHH: >KM3Hb, KJIETKA, OpraHU3M, MeTaboiam3M (OOMEH BEIIECTB |
MpPEBpAILEHUE SHEPTUH), TOMEOCTa3 (CaMOpEryJidius), YpOBHEBAasE OpraHU3alUsl )KUBBIX

CUCTCM, CAMOBOCIIPON3BCIACHUC
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(penpoayKuusi), HaCIeICTBEHHOCTb, N3MEHUYUBOCTb, POCT U PAa3BUTHE; YMEHHUE U3J1araTh
OMOJI0rMYecKue TeOpUU (KJIETOYHAsl, XpPOMOCOMHA,
MYTAalMOHHAs, LIEHTPaIbHas JOrMa MOJIEKYJISIpHOM Onosiorun), 3akoHsl (I'. Menaens,

T. Moprana, H.W1. BaBunioBa) u yuenus (o eHTpax MHOr0o0Opas3usi ¥ MPOUCXOXKICHHUSI
KyJabTypHbIX pacTenuilt H.M. BauiioBa), onpeaensiTe rpaHUIbl UX IPUMEHUMOCTH K
YKUBBIM CUCTEMaM; YMEHHUE BIaJeTh METOJAaMH HAay4YHOTO IMO3HAaHUS B OHOJIOTHUU:
HaAOJIOICHUE U ONTMCAHUE KUBBIX CUCTEM, ITPOLIECCOB U SIBJIICHUN, OpraHU3aLMs U
MPOBEJICHUE OUOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJBUKEHHUE TUIIOTE3bI, BHISIBJICHUE
3aBUCHUMOCTH MEXIY  HUCCIECAYEMbIMU  BEJIIMYWHAMU, 00BbsCHEHHE
MTOJTY4YEHHBIX pPEe3yJIbTAaTOB, HCIIOJIB30BAHHBIX HAYUYHBIX IMOHSITUN, TEOPUN U
3aKOHOB, YMEHHE JIENATh BHIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB; YMEHUE
BBIJICJIATh CYIIECTBEHHbIE IPU3HAKA BHUPYCOB, KIETOK IIPOKAPUOT U IYKAPUOT,
OJIHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTraHU3MOB, 0COOEHHOCTH MPOIIECCOB: OOMEHA
BEIIIECTB U MPEBPAIICHUS SHEPTUH B KJIETKE, (POTOCUHTE3a, INIACTUYECKOTO U
SHEPreTUYeCKOoro oOMeHa, XEMOCHUHTE3a, MMHTO3a, Mel03a, OIJI0I0TBOPEHUSI,
Pa3MHOXKEHUS, THAUBUAYAIBHOTO PAa3BUTHS OpraHnu3Ma

(oHTOTEHE3);

YMEHHE MPUMEHSITH MOTYYCHHBIE 3HAHUS 7151 OOBSICHEHHUS] OMOJIOTUYECKUX MPOIIECCOB
U SIBJICHUM, JIs1 IPUHATUS TPAKTUUECKUX PELICHUH B OBCEAHEBHOMN )KU3HU C LIETbIO
oOecrieueHus: 0€30MaCHOCTH CBOETO 370POBbS U 310POBbs OKPYKAIOLIUX JIFOACH,
COOJIOICHHUS] HOPM TPaMOTHOTO TIOBEJICHHUS B OKPY>KArOIIeH MPUPOIHOM cpene,
NOHUMaHUE HEOOXOAMMOCTH UCIIOIb30BaHUS TOCTHKEHUN COBPEMEHHON OMOJIOTHH U
OMOTEXHOJIOTHIA JUIS PAIlHOHATBHOTO IPUPOIOTIONB30BAHMS; YMEHUE PelaTh
3JIEMEHTapHbIE T€HETUUECKHE 3a/1a4ll Ha MOHO- M TUTHOPUIHOE CKPELMBaHUE,
CIICTIIEHHOE HACJIEeIOBaHUE, COCTABIIATH CXEMbl MOHOTUOPHUIHOTO CKPEITUBAHUS /IS
npeicKa3aHus HacleI0BaHUs IPU3HAKOB Y OPTraHU3MOB; YMEHHUE BBITIOJHATD
1abopaTOpHBIE U MPAKTUYECKHE padOThI, COOMIOAATH MPaBHIIa

npu pabore ¢ ydyeOHbIM U J1a0OPATOPHBIM OOOPYIOBAHHWEM; YMEHHE KPUTHUYECKU
OIICHWBATh MW WHTEPHPETUPOBATH HHPOpPMAIMIO OHOJIOTUYECKOTO COJEPIKaHUSA,
BKJIFOYAIOLIYIO [ICEBIOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX HCTOUYHUKOB (CpEACTBA MACCOBOM
uHbOpMaIluy, HAYYHO-TIOMYJISIPHBIE MaTepuaibl), 3TUYECKUE ACHEeKThl COBPEMEHHBIX
UCCIICIOBaHN B OWOJOTHH, MEIUIMHE, OWOTEXHOJIOTUH; YMEHHE CO3/1aBaTh
cOOCTBEHHbIE TMHCHBMEHHBIE U YCTHBIE COOOIIEHMs, 0000Iass OHOJOTUYECKYIO
UHGOPMAIIMI0O M3 HECKOJIbKUX HCTOYHHKOB, T'PAMOTHO HCIIOJIb30BATh MOHSATUHHBINA

anmapat OMOJIOTHH.

[IpeameTHble  pe3ynbTaTbl  OCBOEHUS  ydyeOHoro mpeamera  «buomorus»

B 11 KJIacce 10JKHBI OTPAXKaTh:
29
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c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTUU B CHCTEME HAYYHOTO 3HAHUS

€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KAPTUHBI
MUpa U HAyYHOTO MHPOBO33PEHHUS, O BKIIAJE POCCHUCKUX M 3apyOeKHBIX YUCHBIX-
OMONIOrOB B pa3BUTHE OHOJOTHH, (YHKIHMOHATHLHOW TPAaMOTHOCTH YENOBEKa s
pELIeHMs )KU3HEHHBIX 33]1a4;

YMEHUE paCKphIBaTh COJEpKaHHE OHOJOTMYECKMX TEPMHUHOB M TOHSTHH: BUI,
NOMyJsilnsg, TeHOGOHM, SBOJIOLUHUS, JBIXKYIIUME CHIbl (PaKkToOpbl) HBOJIOIUH,
MPUCIIOCOOIEHHOCTh  OPTaHU3MOB, BHI000pa30BaHUE, DSKOJOTHYECKHE (PaKTOPHI,
HKOCUCTEMA, MPOAYLEHThI, KOHCYMEHTBI, PEAYLIEHTHI, LI NUTAHUS, SKOJOTHYECKas
nupamuaa, OuoreolneHo3, Ouocdepa; yMeHuUe u3JIaraTb OHOJOTUYECKHE TEOPHUH
(aBomrouronHas Teopus Y. JlapBHHA, CUHTETHYECKas TEOpPHUsS 3BOJIIOIMH), 3aKOHBI W
3aKOHOMEpPHOCTH (3apozsimieBoro cxonactea K.M. bapa, uepenoBaHusi TJIaBHBIX
HanpaBieHuii u nyrted sBomouun A.H. CemeprioBa, yuenms o Ouochepe B.N.
Bepnajckoro), onpenenste rpaHUIbl UX MPUMEHUMOCTH K JKUBBIM CHCTEMaM; YMEHUE
BJIAJETh METOJAaMU HAyYHOIO IIO3HAHHUS B OWOJIOrMU: HAOJIIOJIEHUE U ONMCAaHUE
KUBBIX CHCTEM, IPOLECCOB U SIBICHUI, OpraHu3alus 1 MpOBEACHUE OMOJIOrHYECKOro
DKCIIEPUMEHTA,  BBIABWJKEHHE  THUIIOTE3bl,  BBIABICHUE  3aBUCHMOCTH  MEXKIY
UCCIIETyEMbIMU BEIMUMHAMU, OOBSICHEHHUE MTOJIYYEHHBIX PE3YJIbTaTOB, UCIIOJIb30BAHHBIX
HAy4YHbIX MOHATHUHA, TEOpPUA M 3aKOHOB, YMEHHE JI€JaTh BBIBOJBl HAa OCHOBAHHUH
NOJIYYEHHBIX PE3YJIbTAaTOB; YMEHHUE BBIJECIATh CYIIECTBEHHBIE MPU3HAKU CTPOCHHUS
OMONOrMYecKUX OOBEKTOB: BHUJOB, MONYJISALUUH, MPOAYLUEHTOB, KOHCYMEHTOB,
pPEAYLIEHTOB, OMOTEOLEHO30B U PKOCUCTEM, OCOOCHHOCTH MPOLIECCOB: HACIIECTBEHHON
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMs, MNPUCTIOCOOIEHHOCTH
OpPraHU3MOB, AEUCTBUS HKOJIOTMUYECKUX (DAKTOPOB HA OpPraHU3MBbI, IEPEHOCA BEIECTB U
IIOTOKA SHEPTUH B 3KOCUCTEMAX, aHTPOINOICHHBIX M3MEHEHUN B JKOCHCTEMAX CBOEH
MECTHOCTH, KPyTrOBOPOTa BEIIECTB U OMOT€OXMMHUYECKUX LIMKIOB B Ouocdepe; yMeHue
OPUMEHATh MOJYYEHHbIE 3HAHUS s OOBSICHEHHS OHOJIOTMYECKMX IHPOLECCOB H
SABJICHUM, JUISI NPUHATHUS IMPAKTUYECKUX PEUICHUM B ITOBCEAHEBHOM KU3HU C LEJIBIO
oOecrieueHnss O€30MACHOCTH CBOETO 3J0POBBS M 3J0POBbSI OKPYXKAIOLIUX JIIOJCH,
COONIOJIEHUST HOPM TpPaMOTHOTO TMOBEICHUS B OKpYyXKaroled NpUpoOAHON cpee,
NOHMMaHUE HEOOXOANMMOCTH MCHOIb30BAHMS JOCTUKEHUN COBPEMEHHON OMOJIOTHH IS
palMoOHAIBHOTO MPUPOAONOIB30BaHNUS; YMEHUE PEIIaTh AIEMEHTapHbIE OMOJIOTHYECKHE
3a/1a4u, COCTABIISITh CXEMBI
nepeHoca BELIECTB M AHEPrUd B 3KocHcTeMax (LN MUTaHWA); YMEHHE BBIMOJIHATh

Ja00paTOpHbIE U PaKTUUECKUuEe paboThl, COOIIOAATh MTpaBUIIa
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npu pabore ¢ yueOHBIM U JaOOpaTOPHBIM O0OpPYTOBAaHHEM; YMEHHUE KPUTHUECKU
OLICHUBaTh U HUHTEPIPETUPOBATH HUHPOPMALKIO OUOIOTHYECKOTO COJEpIKAHMS,
BKJIFOYAIOITYIO MICEBIOHAYYHBIC 3HAHUS U3 PA3TUYHBIX HCTOYHUKOB (CPEICTBA MACCOBOU
uHbOpMaIlMK, HAYYHO-TIONMYJSAPHBIE MAaTepuaibl), paccMaTpuUBaTh TIJI0OATBHBIC
HKOJIOTHYECKUE TPOOJIEeMbl COBPEMEHHOCTH, (OPMHPOBATH IO OTHOUICHHWIO K HHUM
COOCTBEHHYIO TO3UIMIO; YMEHHE CO3[aBaTh COOCTBEHHBbIC NHCbMEHHBIE U YCTHBIC
coobmieHusi, 00600masi OMOMOTHYECKYI0 HMH(OpPMAIMIO U3 HECKOJIBKUX HMCTOYHUKOB,

I'paMOTHO HCII0JIb30BAaThb MOHSITHUHHBIN arraapar OMOJIOTHH.
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10 KJIACC
Hanmenosanne
No KommuecTBo OcCHOBHEIE BUJBI IEITEIILHOCTH
pa3leioB U TEM [IporpamMmmHoe coaepkaHue
n/m 4acoB 00yYaroIIMXCs

y4eOHOro npeaMeTa

Tema 1. buoJiorusi Kak HaykKa

1.1

buonorug B cucreme
HayK

buonorus kak Hayka. CBsizu OM0JIOTHH C
0OIIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKaMH,
dunocodueii, penuruei, STUKOM,
ACTETUKOM U ipaBoM. Posbs 6uonoruu B
GbopMUPOBAHUM COBPEMEHHON HAYIHOM
KapTuHbl Mupa. Cructema OMOTOTHYECKUX
HayK. /[emoncmpayuu:

Ilopmpemuwi: Y. [lapBun, I'. Mennens, H.
K. Komnbuos, /Ixx. Yorcon u @. Kpuk.

Tabnuyvl u cxemol: «MeTOIBI MO3HAHUS
KUBOU IIPUPOIBI»

PackpeiBaTh copepxaHue TEPMHUHOB U
MOHATUM: HAy4YHOE  MHMPOBO33PEHHE,
HAay4Has KapTUHA MUPA, HAYYHBIA METO/I,
TMII0TE3a, TEOpHs, METO/IbI
HCCICIOBAHMS.

XapakTepu3oBaTh OMOJOTHIO KaK HAyKYy,
€ MECTO M pOJib Cpead JOPYrux
€CTECTBCHHBIX  Hayk. llepeunucnsaTsb
pazzienbl OMOJIOTMM B COOTBETCTBUE C
0o0BEeKTaMU W3Yy4YEHHUS. Ha3zsiBaTh
BOKHECHUIIFE OTPACIH OHOJIOTMYCCKHUX
3HaHUW W 3aJ1a4M, CTOALIME Tepex

ouosiornen XXI B.
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1.2 | Metoast IMO3HAHUS
JKMBOU TIPUPOIbI

Mertoapl NO3HAaHMS KUBOM IIPUPOJIBI
(Habmro/ieHre, HKCIIEPUMEHT, OMKICAaHUE,
U3MEpeHue, Kiaccuukarus,
MOJENUPOBAHUE, CTaTUCTUYECKAs
00paboTKa JIaHHBIX ).

Jemoncmpavyuu:

PackpbiBaTh conepxaHue TEPMUHOB U
MOHATUM: HAYYHBIA METOJ, METOJIbI
HCCIIeJOBaHU.

XapakTepru30BaTh OCHOBHBIE METO/IbI
MO3HAHMS )KUBOM MPUPOIBI: HAOIIOICHHE,
AKCIIEPUMEHT, ONMCAHUE, U3MEPEHHE,

Tabauywvl u cxemvi. «MeTOABI TO3HAHUS
JKUBOM TIPUPOIBI».

Jlabopamopuvie u npakmuueckue
pabomul:

[Ipaktrueckas pabora Ne 1.

«HMcnonp30BaHKE pa3IunIHBIX METOIOB
npu U3yYCHUHN OMOJIOTHYECKHUX
00BEKTOBY

KJIaCCI/I(i)I/IKaI_II/ISI, MOICIUPOBAHUC,
CTaTUCTHUYCCKAsA 06pa60TKa JaHHBIX

NToro yacos o reme

2

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alUs
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2.1

buonornueckue
CHUCTEMBI, IPOLIECCHI
U UX U3y4YCHUE

JKuBbie cucteMbl (OMOCHCTEMBI) KaK
npeaIMeT  M3ydeHUsT  OMOJIOTHH.
OTrnuure  KUBBIX ~ CHUCTEM  OT

HEOPTaHUYECKOU IIPUPOLBI.
CpoiictBa  OWocucTeM H  HX
pa3zHooOpasue.

YpoBHU OpraHu3ani OMOCUCTEM:
MOJIEKYJISIPHBIH, OpraHOMJIHO-
KJIETOYHBIHN, OpTraHU3MEHHBIN,

MOMYJISITHOHHO-BUIOBOM,
HKOCUCTEMHBIN (OUO-T€OIEHOTHYECKUH),
ounocdepHsbIit.

Hayxkwu, uzygatomniue 6mocucTeMsl Ha
Pa3HBIX YPOBHSIX OpPTaHU3AIIH.
Hemoncmpayuu:

Tabauywl u cxemwvl: «OCHOBHBIE IPU3HAKU
KU3HW», «Y POBHU

PackpbiBaTh copepKaHHE€ TEPMUHOB H
MOHSATUH:  CUCTeMa, OWoJoTHYEeCKas
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA KUBBIX CHCTEM,
OOMEH BENIeCTB, Pa3MHOKEHHE, POCT,
pa3BUTHE, HACJIEICTBEHHOCTb,
W3MEHYUBOCTb, pa3ApaKUuMOCTh,
SHEPro3aBUCUMOCTD, YPOBHU
opraHu3anu  Ku3HU  (OHOCHCTEM).
XapaxkTepu3oBaTh MIPUHLIUIIBI
opraHu3anuu OUOCUCTEM: OTKPBITOCTb,
BBICOKAs YIOPSIIOYEHHOCTb,
caMOperyJIsiius, HUEePaAPXUYHOCTbD.
IlepeuncnsaTh yHUBEpPCAIbHBIE CBOMCTBA
KUBOTO: €JIMHCTBO XUMHUYECKOTO
COCTaBa, pa3ApakKUMOCTh, JBUKEHHE,
rOMEOCTa3, POCT U pPa3BUTHUE,
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OpraHu3aliy >KUBOUIPUPOABD». Moneins
monekynsl JJHK

HACJICJICTBEHHOCTh, N3MCHUNBOCTD,
IBONIOIUS  (TMpUCTIOCOOTIEHUE K
U3MEHSIOIIIMMCS YCIIOBHSIM).
[TpuBOIUTE TIPUMEpPHI OHOCHCTEM
pa3HOrO ypOBHS OpraHU3alud H
CpPaBHHMBATh MPOSBICHUS CBOWCTB
’KMBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIC TIPOIIECCHI,
pOTEKaloIe B OMOCUCTEMax: OOMEH
BCIICCTB W IMPEBPAIllCHUE DSHEPTHUH,
CaMOBOCITPOU3BE/ICHHE,
CaMOPETYJISIHNS, Pa3BUTHE.

Cobmronathb npaBuiia OepeKHOTO

OTHOUIIEHHUS K )KMBOW MPUPOJIE

NToro yacos o reme

1

Tema 3. Xumuueckuii cOCTaB M CTPOEHNE KJIECTKH
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3.1

XUMHUYECKUU COCTaB
KIeTku. Boma wu
MUHEpPAIbHbBIE COIN

XUMHYECKUU COCTAB KJIETKH.

XUAMUYECKHUE DJIEMEHTHI;

MAaKpPO3JIEMEHTHI,
MUKPOIJIEMEHTHI. Bona 151
MHHEPAJIbHbIC BEILIECTBA.

@OYHKIIMU BOJBI W MHHEPATHHBIX
BemiecTB B KieTke. Iloanepkanue
OCMOTHYECKOro OaaHca.
Hemoncmpavuu:

Jluaecpammor: «Pacrnpenenenune

XUMUYECKUX DJIEMEHTOB B HEKHUBOU
npupoze», «PacnpeneireHne XuMUYECKUX

PackppiBaTh conmepkaHuE TEPMUHOB U
TTOHSTUH: AIIEMEHTHI-OMOTEHBI,
MaKpO3JEMEHTBI,  MHKPOAJIEMEHTHI
MUHEPAJbHBIE BEIECTBA, MOJIEKYyJIa
BOJIbI KaK JIMIIOJIb, BOAOPOIHBIE CBSI3H;
ruapoduiabHbie U TUAPOGOOHBIE
BELIECTBA.

I[OKEBBIB&TB CAUHCTBO DJJICMCHTHOI'O
COCTaBa KakK OJHO U3 CBOMCTB KHBOTO.
PaCHpCﬂeﬂﬂTB XUMHUYCCKHUE DJICMCHTBI
I10 rpy1uIam B 3aBUCUMOCTHU

JJIEMEHTOB B JKHUBOU IIPUPOIE».
Tabauywl u cxemsi: «Ilepuonnueckas
Ta0IHIa XUMUYECKHUX AJIEMEHTOBY,

«CTpOEHNEMONIEKYIIBI BOABD)

OT KOJINYECTBEHHOTO MPEICTABUTEILCTBA
B OpraHW3Me; XapaKTepu3oBaThb POJIb
OTZIE€JIbHBIX AJIEMEHTOB.

BBISBIATE  CBS3B MCXKAY COCTaBOM,
CTPOCHUECM  MOJICKYJIbI XHUMHYCCKOT'O
COCIUMHCHUA U €TO (I)YHKHI/IHMI/I B KJICTKEC
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3.2 | benku. CoctaB wu benku. CoctaB u cTpoeHHe OEIIKOB. PackpeiBaTh conepkaHUE TEPMHHOB U
CTpOeHHE OEJIKOB AMHHOKHCIIOTBI — MOHOMEpBI OEIKOB. | HOHSTHIL OCIKH, OITMMEPBI, MOHOMEPEI,
HesaMeHIMELE - saMeHMMEle | AMAHOKHCIIOTBI,  IMENTHIHAs  CB3b,
AMHUHOKHCIIOTBI. AMUHOKHCIOTHBIH | 0 o T, JICHATYpATHA.
. | XapakrepuzoBaTh OenkM Kak Kiacc
COCTaB. YPOBHHM CTPYKTYphI O€IKOBOIA ..
OpTraHUYECKUX COCMHEHUI;
MOJIEKYJIbl  (TMEpBUYHAs, BTOPUYHAS, KTaccHbUIUPOBAT HX MO CTPOSHHIO
TPETHYHAS M YCTBEPTUYHAS CTPYKTYPA). | (rmoOynspHble 1 GUOPHIIIAPHBIE OEIIKN),
XuMUYeCcKre CBOMCTBA OEJIKOB. MEePEUUCIIATh u XapaKkTepu3oBaTh
buonornueckue pyHKuuu OEIKOB. yHKIME OeIKOB
Hemoncmpavuu:
Tabauywl u cxemvi: «CTpOEHUE MOJIEKYIIbI
Oenkay.
Obopyoosanue: CBETOBOM MUKPOCKOII,
MHUKpoONpenapaTsl
3.3 | depmeHTHI — depMeHTHI — OUOJOTUYECKUE PackpbiBaTh coaepkaHue TEPMHUHOB U
Onomnornyeckue KaTaJn3aTophl. MOHATUM: PEPMEHTBI, AKTUBHBIN LEHTD,
KaTaJIn3aTOPbI

CrpoeHue ¢epMeHTa: aKTUBHBIM IIEHTP,
cyOcTpatHas crienu(puIHOCTb.

Kodepmentsl. Buramunbl. OTiamaus
(GepMEHTOB OT HEOPraHUYECKUX
KaTaJIn3aTopoB.

cybcTparHas CHenu(pUIHOCTD,
KOQEpPMEHTHI, OCIKH-aKTUBATOPHl H
O€JIKU-UHTUOUTOPHI.

VYka3piBaTh OTINYUS (DEPMEHTOB OT
HEOPraHUYECKUX KaTaIn3aTOpPOB.
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Jemoncmpavuu:

Tabauywl u cxemol: «CTpoeHUE
dbepmenTay.

Obopyoosanue: 060pyI0BaHUE
JUISL TIpOBEJICHUS HAOJIOICHUH,
U3MEPEHU, IKCTIEPUMEHTOB.
Jlabopamopnsie u npakmuyeckue
pabomul:

JlabopaTtopHas pabota Ne 1. «3yuenue
KaTaJIMTHIECKON aKTUBHOCTHU
dbepMeHTOB (Ha IpUMEPE aMUJIa3bl WIH
KaTajasbl)»

OObsICHATL  poJib  (PEPMEHTOB B
(GYHKIIMOHUPOBAHUH JKHBBIX CHCTEM, B
NPOMBINIJICHHOCTH, B MEAWIIMHE, B
MIOBCETHEBHOM JKM3HM YEIIOBEKa
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3.4

YrneBoasl. JIunuasl

VYrneBoabl: MOHOcaxapuabl (TJIIOKO03a,
pub03a 1 Ae30KCupr003a), TUcCaXapUIbI
(caxapo3sa, JTaKTO3a) W TOJHCAXapHUIbI
(KkpaxmaJl, TJIMKOTEH, LEJTI003a).
buonornueckue GyHKIINH yTIEBOIOB.
Jluru e TPUTIIHLIEPHTBL,

dbochomunuabl, CTEpOUIbI.

['unpodunbHO-rUAPOGHOOHBIE CBONCTBA.

buonorudeckue GyHKIMH JIUITHIOB.
CpaBHeHHE yIJIEBOJIOB, OCITKOB U
JIUTIAJIOB KaK UICTOYHUKOB SHEPIUH.
Hemoncmpayuu:

Tabauywvl u cxemol: «YTIEBOIBIY,
«JInmmaeny.

Obopyoosanue: 000pyI0BaHUE

PackpeiBaTh copepkaHHE€ TEPMUHOB U
MOHSTUN: YTJIEBOABI, MOHOCAXAPUBI,
JICaxapupl, MOJMCAXapUIbl, TIFOKO34,
pubo3a,  me3okcupub03a,  caxaposa,
JIAKTO34,

MaJIbTO34a, OCJJIF0JI03a

(keTyarka),  Kpaxmal,  TJIMKOTEH;
JUTUABL, TPUTTUIEPUAB (KUPBI, Macia),
dbochomunuabl, CTEpOUIBI.
XapakTepu3oBaTh YIJIEBOJbI, JIMIHJIbI
KaK KJIAaCCOPTAaHUYECKUX COCIUHECHUM.
KnaccuduimpoBath yrieBoabl U JIAUIBI
M0 CTPOEHUIO; TEPEUUCIATh (QYHKINH
YTJEBOJIOB U JINTTUIOB.

CxemaTH4ecku H300pakaTh CTPOCHHE
MOJIEKYJI YTIEBOOB, TUTUIOB

JUISL IPOBEIEHUsT HAOJI0IeHU,
U3MEpPEHUH, DKCIIEPUMEHTOB
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3.5

HyxiennoBsie
KuCIoTel. ATO

Hykneunossie kucnorsl: JJTHKu PHK.
HyxkJieoTu 161 — MOHOMEPBI HYKJIEUHOBBIX
kucioT. Ctpoenue u pynkuun JHK.
Crpoenue u pynkunu PHK. ATO:
CTpOoeHHE U QYHKIUH.
Hemoncmpavuu:

Ilopmpemuwi: [Ix. Yorcon, ®@. Kpuk,
M. Vunkuuc, P. ®pankinun. Tabauys
U cxemol.

«Hyxiennossie kucnotsr; JJHK»,
«buocunre3 Oenkay, «CTpoeHUe
MoseKyiabl ATD».

Obopyoosanue: CBETOBOM MHUKPOCKOII,
MHUKpOIIpenapaThl

PackpbIBaTh coziepkaHUE TEPMUHOB U
MOHATHUN: J€30KCUPUOOHYKICHHOBAS
kuciota (AHK), puboHykienHoBas
KHUCJIOTa (PHK),

MOJIMHYKJICOTHU/IHAA LCIIb

HYKJICOTHU/I,

(MOMUHYKJICOTHU]T), KOMILUIEMEHTAPHOCT,
¢ynkunn JIHK (XxpaneHue u nepenaua
HACJIEICTBEHHOW WHGOpPMAIINH); BUIBI
PHK (undopmanmonHas, TpaHCHIOPTHaSI,
pubocomanbHas); aaeHo3uHTpudocdat
(ATD), MaKpo3pruyeckas CBSI3b.
XapakTepu3nupoBaTh HYKJICUHOBBIE
KHUCJIOTHI KaK XUMUYECKHE COCTUHEHHUS U
HOCHUTEJIN HacJeICTBEHHOU
uH(popmaIuu.

OTmeuaTh OCOOEHHOCTH  CTPOEHHUSA
MOJIEKYJ HyKJIenHOBBIX kuciot (JJHK,
PHK) u AT®.

CxemaTH4ecKn M300pakaTh CTPOCHHE
HYKJICOTUIOB, MOJIEKYJT HYKJICUHOBBIX
kuciaotT, AT®

40



OepnepanpHas padboyas nporpamma | buonorus. 10—11 kmaccsl (6a30BbIi ypOBEHD)

3.6

Hcropust u MeToabt
M3YUYCHHS KIIETKH.
Knerounas teopus

[{uTosiornusi — Hayka O KJIETKE.
Kierounas teopus — npumep
B3aMMO/ICHCTBUS UjeH U (akToB
B HAy4YHOM I1O3HAHHH.

PackpriBaTh conepxanue TEPMUHOB U
TTOHSTHM: KJIETKa, LIUTOJIOT U,
PACKpBIBaTh COJAECPKAHUE ITOJOKCHUHN
KJIETOYHOU TEOPHUH.

Metoapl n3y4eHus KIETKU.
Hemoncmpavuu:

Topmpemui:

A. Jlesenryk, P. I'yx, T. llBanH, M.

MIneiinen, K. bop, P. Bupxos.
Obopydosanue: CBETOBOM MHUKPOCKOII,

MUKpOIIpenapaTsl PacTUTEIBHBIX,
XKUBOTHBIX HOAKTEpUATIbHBIX KIIETOK;
PUCYHKM €  MHUKpodoTorpapusiMu

KJICTOK, IIOJIYYCHHBIC C  IIOMOIIBIO
CBCTOBOI'O M 3JICKTPOHHOI'O MUKPOCKOIIa

[lepeuncnsath 1 XapakTepU30BaTh
OCHOBHBIE METObI U3yUECHUS KIICTKU:
(IpUroTOBIIEHHE CPE30B, OKpAIlIUBAHUE,
MUKPOCKOTTUPOBAHUE,
HeHTpUyTrupoBaHue, KyJIbTUBUPOBAHHE
KJIETOK U TKaHEH)
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3.7

Kiertka KaK
LIEJIOCTHASA
JKUBas CUCTEMA

KileTka Kak 1enoCcTHas )KUBasi CUCTEMA.
OOmuMe MpU3HAKU KIETOK: 3aMKHYyTas
HapyxHasi MmemOpaHa, Moiekyiasl JIHK
KaK TEHETUYECKUH ammapar, CUCTeMa
cuHTe3a  Oenka.  Tumbl  KIETOK:
AYKapHUOTUYECKAS] U TPOKAPUOTUYECKAS.
OcobenHoctu CTPOEHHUS
IIPOKApPUOTUYECKOMN KIIETKH.

Krnerounas crenka 6akrepuii. CTpoeHue
IYKAPUOTUYECKON KJIETKU. (OCHOBHBIC
OTJIMYUSL PACTUTENIBHOM, YKUBOTHOU M
rpubHOl  kieTku.  IloBepXxHOCTHBIE
CTPYKTYpbl —  KJETOYHas CTEHKA,
TJIMKOKAIHMKC, UX (PYHKITUH.
[Ina3matuueckass MmemOpaHa, ee CBOICTBa
U QYHKIIUU.

PackpblBaTh conep:kaHH€ TEPMUHOB U
MOHATUN: KJIETKU (dyKapUOTUYECKas,
IPOKapHOTUYECKasd),  IUIa3MaTUYeCKas
MeMOpaHa (T1a3ManemMMma), TITHKOKATUKC,
TpPaHCIIOPT BEIIECTB (TTacCUBHBIM,
aKTUBHBIN), SHAOUMTO3  (ParomuTos,
NUHOLIUTO3),  9SK30LIUTO3, KIJIETOYHas
CTEHKa, HykJeouJ. CpaBHUBaTh MEXKIY
co0oit YKAPUOTUUYECKUE u
MIPOKAPUOTUYECKUE KIIETKH, OTMEYaTh
CXOJICTBO M Pa3IM4Msl B CTPOEHUU KIIETOK
OakTepuii, KUBOTHBIX, PACTCHUH U
rpudoB
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Jemoncmpavuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T.
[ITBann, M. lnennen, K. bap,

P. Bupxos.

Tabnuywr u  cxemwvl.  «CTpoeHue
AYKapUOTUYECKOU KIeTKn», «CTpoeHune
JKUBOTHOM KJIIETKW, «Ctpoenue
pacTUTENIbHOW KIIETKW», «CTpoeHue
MPOKAPUOTUYECKOUN KIIETKI.

Obopyoosanue: CBETOBOU MHUKPOCKOIIL,
MHUKpOTpenapaTsl PaCTUTEIIbHBIX,
YKUBOTHBIX U OAKTEPHATBHBIX KJICTOK
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3.8

CrpoeHnue
3YKAPUOTHYECKOMN
KIICTKH

[{uTorasma u ee OpraHou/IbI.
OnHoMeMOpaHHbIE OpPraHOUbl KJIETKU:
OIIC, anmmapat ['onabmXHu, JHU30COMBI.
[ToryaBTOHOMHBIE OPTraHOUAbI KJIETKH:
MHUTOXOHAPHH, TIJIACTU/IBI.
[IpoucxoxieHne MUTOXOHIPUH U
iactua. Buasimnactua.
HememOpaHHbIe OpraHOUbI KIETKU:
prOOCOMBI, KJIETOYHBII LEHTD,
LEHTPUOJIN, PECHUYKH, KIYTUKH.
DYHKIIMU OPraHOUIOB KJIETKH.
Bxirouenust.

Snpo — peryasaTopHbI HEHTP KIETKH.
Crpoenue snpa: siaepHas 000JOuKa,
KapuoIu1a3Ma, XpOMaTHH, SAPBIIIKO.

PackppiBaTh cojiepkaHue TEPMHUHOB H
MOHATUH:  [HUTOIJIa3Ma,  OPTAHOWJIBI,
sHjormazMarudeckas — cetb  (OIIC),
anmapat [ oabmKu, TH30COMBI, BaKyoOJlb,
MUTOXOHPHH, TUTACTH]IBI (XJIOPOTLIACTHI,
XPOMOTLTACTHI, JICHKOILIACTHI),
puOOCOMBI, MUKPOTPYOOUKH, KICTOUHBIHA
HEHTP (ueHTpocoma), PECHHUUKH,
KTYTUKH, BKJIIOYCHHS, SIPO, SACpHAS
o0oj0uKa, Kapuoria3mMa, XpOMAaTHH,
SIIPBIIITKO, XPOMOCOMBI.

OnuceIBaTh CTPOEHUE 3YKAPUOTHIECKOM
KJIETKM TI0 M300pa)XeHUsIM M  Ha
MUKpoIpenaparax; KiacCupuUUpoBaTh
OpraHOM/IbI
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XpoMocoMbl. TpaHCHIOPT BEIIECTB
B KJIETKE. /lemoncmpayuu:
Ilopmpemuwi: A. JleBeHryk, P. I'yk,
T. llIBann, M. llInennen, K. bap,
P. Bupxos.

cxeml:

Tabnuyer  u «Ctpoenue

IYKAPUOTUYECKOUN KIIETKN», «CTpoeHUE

JKUBOTHOM KJIIETKW, «Ctpoenue
pacTUTENbHOW KIIETKW», «CTpoeHue
MPOKaAPUOTUYECKOMN KJIETKW,

«CTpoeHue spa KIETKN.
Obopyoosanue: CBETOBOU MHUKPOCKOIIL,
MUKpOTpenapaTbl PaCTUTEIbHBIX U
YKUBOTHBIX KJIETOK.

Jlabopamopuwie u npakmuueckue
pabomul:

JlabopaTtopHas pabdota Ne 2. «U3zyuenue
CTPOEHUS KJIETOK paCTCHUM, )KUBOTHBIX U
OaxTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX
MHUKpOIIpernapaTax u uX OIMCaHUCH

B 3aBUCUMOCTHU OT OCOOCHHOCTEH UX
CTpPOCHUS (omHOMEMOpaHHEIE,
TByMEMOpaHHbIC, HEMEMOpPaHHBIC);
byHKIMHA

opraHonJa B KJICTKC.

OTIHCHIBATH KaXK0TO
XapakTepu3oBaTh KJIECTOYHOE SAPO Kak
MECTO XpaHEHHUsl, epeiauu (yIBOCHUE
XPOMOCOM) u peanuzanuu
(TpaHCKpHUIIIIHS) HACIIEICTBEHHOMN
MH(pOpMaAUU KIETKH.

[lepeuncriaTh 1 OMUCHIBATH KOMITOHCHTHI
spa 1 ux QyHKIUH;

CxeMaTuyHO H300pakaTb CTPOCHUE
PaCTUTEIBHOU U KUBOTHOU KIJIETKH.
OOBICHATH OMOJIOTMYECKOE 3HAUCHHE
TPaHCIIOPTa BEIIECTB B KJIETKE

Htoro 4acoB mo reme 8

Tema 4. ’KuzHeneaTeIbHOCTH KIETKH
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4.1

O0MeH BEIIECTB.

ImacTnueckuit

ooMmen. doTocuHTE3.

XEMOCHHTES

OOMeH BemiecTB, WJIH META00JIHU3M.
Accummsanus (TIJIaCTHYECKUN 0OMEH )
U JUCCUMIIIAIMS  (SHEPTeTHYCCKHM
00MEH) — JIB€ CTOPOHBI €IMHOTO

PackpeiBaTh copepkaHuEe TEPMUHOB U
MOHATUH:  OOMEH  BEHeCTB |
MIpeBpalleHue YHEPTuH (METabOIU3M),
ACCUMIIAIINS, TUIACTUIECKUI OOMEH,
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nporiecca MeTabonusma. Poss 3akoHOB
COXpaHEHMsS BEIIECTBA U DHEPIUU B
Twuner

IIOHMMaHHNH MeTaboaM3Ma.

oOMeHa BeEIIeCTB: aBTOTPO(PHBIN U
rereporpodubiii. Poas depmeHTOB B
oOMEHE BEIIECTB M TMPEBpAICHUU
PoTOCHHTES.

OHCpIrunu B  KIICTKC.

CperoBass u  TemMHOBas  (asbl
dbotocunrtesa. Peakuuu gorocunTesa.

D¢ hHeKTUBHOCTH dboTocuHTE3A.
3nadenue (QoTocUHTE3a IS SKM3HU Ha
3emne. BrnusHuMe ycnoBuM cCpeabl Ha

(dhoTOoCHHTE3 U CITIOCOOBI TTOBBIIICHUS €T0

MPOAYKTUBHOCTH y KYJIbTYPHBIX
PaCTCHUMN.

XEeMOCHHTE3.

XeMOCUHTE3UPYIOIINEe  OaKTEepHUH.

3HaYCHHUE XEMOCHHTE3a JIUIS KU3HHU
Ha 3emie. emoncmpauuu:
Iopmpemuwi: K. A. Tumupsses.
Tabauyst u cxemvi: «XI0POILIACT,
«DOTOCUHTES)

JTUCCUMUJISIIINS, YHEPTETUIECKUN 0OMEH,
dboTocunTe3, GOTOINU3,
dbochopunupoBaHue, MEPEHOCUUK
MPOTOHOB, XEMOCHHTES3.

OnuceiBaTh (HOTOCUHTE3, MMPOIIECCHI,
MPOTEKAIOIINE B CBETOBOM U TEMHOBOM
dbaze.

BBIABIATh MPUIMHHO-CIICACTBEHHBIC
CBSI3U MEX]y TIOTJIOIIEHUEM COJTHEUHOMN
AHEPTUU XJIOPOPHUIITIOM ¥ CHHTE30M
Mosekyn ATO.

CpaBHUBaTh UCXO/IHBIC BEIIECTBA,
KOHCYHBIC TPOIYKTHI W YCIOBHS
IIPOTEKAHUS PEAKLIMI CBETOBOU U
TEMHOBOH (ha3bl (HOTOCUHTE3A;

CpaBHHBaTh POTOCUHTE3 U XEMOCUHTE3.
OuenuBarh 3HaueHue (HOTOCHHTE3A U
XEMOCHHTE3a IS )KU3HH Ha 3eMile
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4.2

DHepreTuuecKui
obmeH

DOHepreTuueckuii OOMEH B KIIETKE.
Pacmienenue BeliecTB, BBIJICICHUE U
AKKyMYJIMPOBAaHUE SHEPTUU B KIIETKE.
Drarnbl SHEPreTUYECKOro oOMeHa.

I'mukonus. bpoxxeHuen ero BUAbL.

PackpbIBaTh conep:kaHue TEPMUHOB U
MOHSATUM: DHEPreTUYeCKuid  0oOMeH,
IJIMKOJIN3, MOJIOYHOKHUCIIOE OPOKEHHUE,
CIUPTOBOE OpOXKEHUE, OMOJOTNYECKOE
OKHCIICHHE, KIIETOYHOE JbIXaHHE,
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Kucnopoanoe OKHCIICHHE, W
KJIETOYHOE AbIXxaHue. OKUCIUTEIBHOE
dbochopunupoBanue. IHPEeKTUBHOCTH
HHEPreTHYECKOro OOMEeHa.
Hemoncmpayuu:

Tabauyvt u cxemvl: « TUTBITUTAHUS,
«MeTabomuzm», « MUTOXOHIPUS,

«HepreTUYecKuit 0OMeH»

JTUCCUMIIIALINSA, (PEPMEHT.

Xapaktepru3oBaTh OOMEH BEIIECTB U
MpeBpalleHue SHEPTUH (META00IN3M)
KaK OJIHO UX CBOWCTB J>KHBOTO.
[epeuncnsaTh 0COOEHHOCTH
IUTACTUYECKOTO M HHEPreTHYECKOIo
oOMeHa B KIETKE, YCTaHaBJIMBAaTh

B3aHMOCBS3b MEXKTY HUMH.
PaznuuaTe THIEI 0oOMeHa BelIeCTB B
KJIETKE: aBTOTPOQHBII u
reTepoTpOodHBIN.

OnuceIBaTh dTambl

oOMeHa

YHEPTETUYECKOTO
(MOArOTOBUTEILHBIMN,
OECKUCIIOPOIHBIN, KUCIOPOAHBINA) U
CpaBHUBATb HMX  MEXIy  COOOM.
XapakTepu3oBaTh PEaKIMK TJIMKOJIN3A,
OpOoXeHHS, KIIETOYHOTO  JIBIXaHUS;
BBISIBIIATH  IPUYUHHO-CJICICTBCHHBIC
CBSI3U MEXY TIMKOIN30M, KJIETOUHBIM
JIBIXaHUEM U CUHTE30M MoJiekyl ATO.
CpaBHuBaTh 3¢ (HEKTUBHOCTH
OECKHUCIIOPOHOTO M KHUCIIOPOJAHOTO
ATAINoOB
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4.3

buocuures Geska

Peakunu MmaTpu4HOTO CUHTE3A.
['enetnueckas undopmarus u JTHK.
Peanuzanus TEHETUYECKOU
uH(pOpMAaIUHU B KIIETKE.

PackpsIBaTh conepxaHue TEPMUHOB
U NOHSATHUH: T€H, TeHETUYECKUH KO,
MATPUYHBIN CUHTE3, TPAHCKPUIILIHS,
TPaHCJSLHUS, KOJOH, aHTUKOJIOH,

['eHeTHYEeCKUI KOJI HETO CBOMCTBA.
TpaHckpunuss — MaTpPUYHBIA CHHTE3
PHK. Tpaucnsuusa — 6unocunres Oenka.
Ortansl  Tpa”cisiuu.  Koauposanue
aMUHOKHCJIOT. Ponb pubocomB
ouocuntese Oenka. Jemoncmpayuu:
lopmpemuwi: H.K. Konbuos.

Tabnuyvt u cxemvi: «Ctpoenue [JHK»,
«Ctpoenue u GyHKIIMOHUPOBAHUE TEHAY,
«Cunre3 Oenka», «Pemmukamms JTHK»,
«l'eHeTHYEeCKU KOII».

Obopyoosanue: MOJCIN- aNIUIMKAIIUHA
«Yneoenune [IHK u tpanckpunuus»,
«buocunTes 6enKa

pubocoma, LEHTpaJIbHAS

MOJIEKYJISipHast OUOJIOTHS.

OnpenensiTe CBOWCTBA T'€HETUYECKOTO
KoJa (TPUIIETHOCTh, OJHO3HAYHOCTD,
BBIPOXKJICHHOCTb, YHUBEPCAIBHOCTb,
HEIMEPEKPHIBAEMOCTb, HEMPEPBIBHOCTB).
OnuceiBaTh JTalbl peanu3anuu
HaCJeJICTBEHHON MH(GOPMAIIUU B KIIETKE.
CpaBHUBaTh  pEAKUUH  MATPUYHOTO
cunrtesa mosiekysn PHK u Oenka B kieTke

Jlorma,
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4.4 | Hexnerounbie (GOpMBI 1 Hexkinerounsie Gopmbl )KU3HN — BUPYCHL. | PackpwiBaTh cojep’kaHne TEPMUHOB U
KU3HU — BUPYCBI Ucrtopust otkpeitust BupycoB (/. W. | moHsATHI: BUpYC, BAPYCOJIOTHS, KAIICH/I,
VBanoBckwuit). OCOOCHHOCTH CTPOCHUS U | GakTeprodar, BUPYC HMMyHOAehUIHTA
KUSHCHHOTO nKId BUPYCOB. | yenopexa (BUY), OHKOreHHbIE BUPYCHI.
bakrepuodarn. bonesnm  pacrenHwid, X
apakTepu3oBaTh BUPYCHI Kak
KUBOTHBIX M YEJIOBEKA, BBHI3HIBACMBIC
BUpycamu. Bupyc uMmyHomeduuura HEIIICTOHHYIO (bopmy HKHIHH,
yenoseka (BUY) — Bo36yauTens CITH/Ia. 0COOCHHOCTH CTpOCHHA 1
OOGpaTHass TpaHCKPHIIUA, peBepraza U | KUZHCIACATCIBHOCTH BUPYCOB.
WHTETpa3a. [Tpodunaktuka | ONKCHIBaTh KU3HEHHBIN LUK BUPYCOB
pacrpocTpaHEHUs BUPYCHBIX | UMMYHOAE(hUIINTA YETOBEKA; pa3andaTh
3a00JIeBaHUH. Ha pucyHkax BTM ((Bupyc tabauyHoii
MO3aukn), bakrepuodar, BUY.
Jemoncmpauuu: OOGOCHOBBIBATh M COOJIFOATH MEPHI
lopmpemuwi: J1. . VBaHOBCKHIA. NpPOPMIAKTUKA  PACTIPOCTPAHCHHUSI
Tabnuyvr u cxemvl. «Bupycs», BUPYCHBIX 3a00J1eBaHUM
«bakrepuodarn»; «CtpoeHue u (peciupaTopHbIe, KEITyJOYHO-
*u3HeHHBIN ukn Bupyca CITM/la, KHIIICYHBIC, KJICIIEBOM YHIC(DAINT,
0aktepuodara. BUY-undexius)
Obopyoosanue.: MOJENH CTPYKTYPbI
JIHK; MmarauTHas MoAelb-alIlJIMKaLIMs
«CTpoeHue KIETKN»
Hroro yacoB o teme 6

Tema 5. Pa3MHoOkeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB
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5.1

JKU3HEHHBIN UK
KJIeTku. [lenenue
KJIETKU. MUTO3

KneTouHbIi UKIT, UM KU3HEHHBIA THKIT
kneTku. MaTepdasa u Muto3.

[Tporeccel, mpoTekaromue B uHTepdase.
Permmkamuss — peakmusi MaTpUIHOTO
cunresa JIHK. Ctpoenue xpoMocom.

XpOMOCOMHBIII HabOp — KapUOTHIIL.
JIMTIION THBIN u rarjaouJHBIN
XPOMOCOMHBIE Ha0Opbl. XPOMaTH/IBI.
[{uToIOrnYeCKrEe OCHOBBI PA3MHOKECHUS

U VHJUBUAYAJIBHOTO pa3BUTHUA
OpraHu3MoOB. JleJleHue KIETKH — MUTO3.
Cranun MHUTO3a. IIpoueccei,

MPOUCXOASIINE Ha Pa3HbIX CTaIUSAX
MHUTO3a. bruonornueckuii CMbICI MUTO3a.
[Iporpammupyemasi THOCIHh KIETKH —
aroIrTo3.

PackpeiBaTh coliepaHUE€ TEPMUHOB U
MOHSATHUH: KIICTOYHBIN UK, HHTep(da3a,
pENYIUIMKALINS, XpPOMOCOMA, KAPUOTHII,
rarnjouJHbIN, JUTLION THBIN
XpPOMOCOMHBIH ~ HAbOp, XPOMAaTHUIBI;
MHUTO3 €ro cTaauu: nmpodasa, metadasa,
anadasa, Tenodasa.

OnuchIBaTh )KU3HEHHBIN UK KJIETKH;
MEePEUYUCIsITh U XapaKTepHU30BaTh
MEepUOAbI KJIETOYHOTO LMKJIA,
CpPaBHUBATH UX MEXTY COOOM.
OnucelBaTh  CTPOEHHE  XPOMOCOM,
KapHOTUIIOB OPTaHU3MOB, CPABHUBATh
XPOMOCOMHBIE€ HAOOPHI KIIETOK.
CpaBHUBATH CTAAUU MUTO3A.

PaznuuaTe Ha MUKpoOIIpenaparax
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Hemoncmpayuu:

Tabnuyvr u cxemol: «KIIETOUHBIN UK,
«Perumkanus JAHK», «Ctpoenue
XpOMOCOMBI»Y, «MHUTO3»; MarHuTHas
MO/IeJb-alIIuKalus «Jlenenue KieTkmny;
mogenb JTHK.

Obopyoosanue: CBETOBON MHUKPOCKON U
Mukponpenapat «KapuokuHes B KiIeTKax
KOpelIKa JIyKay.

Jlabopamopnsle u npakmuyeckue
pabomul:

JlaGoparopHas padota Ne 3.
«Habmroienre MuTO3a B KJIETKaX
KOHYHMKA KOpENIKa JTyKa Ha TOTOBBIX
MUKpOIpenapaTax»

M PUCYHKAaX CTagud MHTO3a.
PackppiBaTh OMONIOTHMYECKUN CMBICIT
MHTO3a
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5.2

®opmsbl
Pa3MHOXEHUS
OpPraHU3MOB

DopMbl pa3MHOKEHUSI OPTaHU3MOB:
Oecroioe U MojIoBoe.

Buapl 6ecronoro pa3MHOKEHHUS:
JICJICHWE HAJIBO€ U MOYKOBAHUE OJIHO- U
MHOTOKJIETOUYHBIX, CIIOPOOOpa30BaHUE,

BEre€TaTUBHOE pPa3sMHOKEHHUE.
HckyccTBeHHOE KJIOHUPOBAHUE
OpPTaHHU3MOB, ero 3HAYCHHUE
JUIACEIICKIUU.

[TonoBoe pa3sMHOXKEHHE, €r0 OTIUYHS OT
O€ecII0I0r0.

Hemoncmpayuu:

PackppiBaTh conepikaHne TEPMHUHOB
U TIOHATUN: pPa3MHOKEHHE, KIIOH,
MTOJIOBBIE KJIETKH (rameTsl),
AMLEKIETKA, CIEPMATO30M, 3UT0Ta,
JIeJIeHue  HaJiBoe,  ITOYKOBaHHUE,
CTIOPYJISITIHS, dbparmeHTanms,
BETE€TaTUBHOE pPa3MHOXKEHHUE,
CEMEHHOE Pa3MHOXKEHHUE, ONbUICHHE,
JBOMTHOE OTJIOJJOTBOPEHHE, TIOJIOBBIE
KEJe3bl, CEMEHHUKH, SUYHUKH,
OTUIOJIOTBOPEHUE (Hapy>KHOE,
BHYTpEHHEE).

54



OepnepanpHas padboyas nporpamma | buonorus. 10—11 kmaccsl (6a30BbIi ypOBEHD)

Tabnuywsi u cxXembl: «DopmbI
Pa3MHOXKEHHUS OPraHu3MOBY, «JIBolHOE
OIUIOJOTBOPEHUE YIBETKOBBIX
pacTeHu», «Jlenenue KJIETKU
OaKTepUmn», «BereratuBHoe
pa3MHOXXEHUE pacteHuit», «CTtpoeHue
IIOJIOBBIX KJIETOK»

XapakTepu3oBaTb  OCOOEHHOCTH U
3HaueHue O€ecCIoJIor0 U  IOJIOBOTrO
CIIOCOOOB  pa3MHOXEHUS. BwimensaTh
BUIbl  OECIONIOTO  Pa3MHOXKEHUS;
BBISIBJISITH ~ B3aUMOCBSI3H  MEXIY
dbopMamMu 1 criocobaMu pa3MHOKEHHUS,
U UX OMOJIOTUYECKUM 3HAUECHUEM.
Bnagers npuémamu BereTaTUBHOTO
Pa3MHOKEHUS KyJIbTYPHBIX PaCTCHHM
(Ha mpuMepe KOMHATHBIX).
XapakTepru30BaTh MOJIOBBIEC KIECTKU:

STUTICKJICTKH, CTICPMAaTO30HU/IbI;
BBISBJIATH 0COOEHHOCTH
UXCTPOCHUS

5.3

Meiios

Meiio3. Cramun wmeiio3a. IIpomeccsi,
MIPOMCXOAIINE HA CTAIUAX MEHo3a.
IloBeneHnne XpoMoOcOM B  MEHO3E.
Kpoccunrosep. bruosornueckuii CMbICT

Y 3HAYEHHUE MEN03a.

Hemoncmpayuu:

Tabnuywvl u cxemol. «JleTCHUSKICTKI,
«Menos».

Obopyoosanue: monens JIHK; maruutHas
MO/IEITb-alTIIuKaI s

PackpeiBaTh comepkxaHue TEPMUHOB U
MMOHSTHM: MEHo3, KOHBIOTralus
XPOMOCOM, IEPEKPECT (KPOCCUHTOBEP)
XpPOMOCOM, TaMETHI.

XapakTtepu3oBaTh MeEH03 Kak Croco0
KJIETOYHOTO JI€JIEHUS; OMUChIBATh MEN03
10 CTaJMsIM; CPaBHUBATh CTaJUU Meio3a

Hn MUTO3a.
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«JleneHue KIeTKm»

PaznuyaTh Ha pUCYHKAX CTaJIUM MEN03a;
pacKphIBaTh OMOJIOTHYECKOE 3HAUCHUE
Meno3a
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5.4

O6pazoBanue U
Pa3BUTHE TOJIOBBIX
KJIETOK.

OHJ'IOI[OTBOpCHI/IC

['ameTtorenes — mporecc oOpa3zoBaHUSA
MOJIOBBIX KJIETOK YXHUBOTHBIX. [lojiOBBIE
JKEJIe3bl: CEMCHHHKH UM  SUYHHUKH.
O6pazoBanue u pa3BUTHE
MOJIOBBIXKJIETOK — TaMeT (CIepMaTo30HU/I,
SIMIIEKIIETKA) — CIEPMATOr€HE3 U OOTEHE3.
OcoOeHHOCTH CTpOEHUS SUIEKICTOK U
CIIEpPMATO30MI0B.

OmnonotBopenue. [lapTenorenes.
Jemoncmpavyuu:

Tabauywvl u cxemwi: «IIpsamoen HenmpsiMOe
pa3BUTHEY, «I"ameTorenes y
MJIEKOMUTAIONUX W YeJIOBEKay.
Obopyodosanue: Moaenb MeTadazHou
XPOMOCOMBI, MHUKPOCKOTI,
MUKporpenaparbl «CrepMaTo30u bl
MJICKOIIUTAIONIETO», <« JSIHIeKIeTka
MJIEKOTTMTAIOIIETOY.
Jlabopamopnsle u npakmuyeckue
pabomul:

JlabopaTtopHas pabota Ne 4. «M3yuenne
CTPOCHHS TIOJIOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpernapaTax

PackpeiBaTh conepxaHue TEPMUHOB H
MOHATUH: TaMETOTEHE3, CIEPMATOTEHES,
OOr€HE3, CIEpMAaTo30u]l, aKpocoMa,
SMIEKIIETKA, MOJISIPHBIE TEJbLA.
XapakTepu3oBaTh O0COOEHHOCTH
raMeTOTreHe3a y )KUBOTHBIX U €r0 CTauU;
MTOJIOBBIE KJIETKU KUBOTHBIX U ONTMCHIBATH
MPOLECC UX PA3BUTHA.

CpaBHHBATh CIIEPMATOr€HE3 U OOTEHE3.

OnuceiBaTh OILJIOOTBOPEHUE,
OHOJIOTUYECKOE 3HAYCHUE
OILJIOTIOTBOPEHUS
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5.5

NuauBuayanbHOE
pPa3BUTHE OPTAHU3MOB

NunuBuyanbHOe pa3BUTHE (OHTOTEHER).
OMOpHOHaAIBbHOE Pa3BUTHE

(amOpuorenes). Drtanbl AYMOPUOHATIBLHOTO
Pa3BUTHS y TIO3BOHOYHBIX YKHBOTHBIX:

PackpeIBaTh cosiepkaHUEC TEPMUHOB U
MOHSTUI: OHTOTE€HE3, >MOpPHOTEHE3,
3UroTa, JpoOJicHHe, OJIacTOMEpHI,
MopyJia, 6y1acTysia, 6J1acToICb,
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IpoOJIeHNe, TacTPYJSIHs, OPraHOTCHE3.
[TocTamOproHanbHOe pa3BUTHE. THIIBI

MOCT3MOPHUOHAIBHOTO PA3BUTHUS: IIPSIMOE,

HEe mnpsMoe (IUYMHOYHOE). BrusHwue
Cpensl Ha  pa3BUTHE  OPTaHU3MOB;
dakTopsl, CIIOCOOHBIE BEI3BIBATH

BpPOXKIEHHBIE ypoaCTBa. POCT 1 pa3BuTHE

pacteHuid.  OHTOT€HE3  I[BETKOBOI'O
pacTeHus: CTPOCHHUE CEMEHHU, CTaJuu
Pa3BUTHS.

Hemoncmpayuu:

Tabnuywvr u cxemol: «OCHOBHBIC CTAINHU
oHTOTeHE3a», «lIpsimMoe um HenpsMoe
pa3BUTHEY, «JIBOMHOE OIIOIOTBOPEHHUE
YUBETKOBBIX PACTCHUI»

racTpyna, Helpyna, OpraHoreHe3;
3apOJIBIIEBbIE  JIUCTKU:  JKTOAEpMA,
Me30epma, SHTOJIEPMA;

MOCTAIMOPHOHAIBHOE PA3BUTHE: NMPSMOE U
HenpsMoe (JIMYMHOYHOE); MeTamop(dos,
Meracropa, MHKPOCIIOpa, IBUIBIICBOE
3€pHO, CIEPMHUHM, 3aPOABIIIEBBIA MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHHE.

OrnpenensiTe 3Tanbl YSMOPUOHATBHOTO
Pa3BUTHS XOPJIOBBIX HAa CXEMaX U
mpernaparax u OMUCHIBATH MTPOIIECCHI,
MIPOUCXOISIIINE HA KAXKIOM dTarle.
CpaBHUBATH NEPUOIBI OHTOTEHE3A;
npsiIMOE U HEPAMOe (JIMYMHOYHOEC)
MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
3apOBIIIN YeJIOBEKA U IPYTUX
XOPJOBBIX.

OOBSACHITH OMOJIOrMYECKOE 3HAUCHUE
pa3BUTHS ¢ METaMOpP(hO30M;
OTPHUIIATEIHLHOE BIUSIHUE AJIKOTOJIA,
HUKOTHHA U APYTHX TEPATOTCHHBIX

(aKkTOpOB Ha pa3BUTHUE 3apOIbIIIA

YCJIOBCKA.
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OnuceIBaTh NPOLECC IBOWHOTO
OILJIOJIOTBOPEHUS Yy IIBETKOBBIX
pacteHui
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HToro yacos o teme

Tema 6. HacsiencTBEHHOCTb M1 HK3MEHYHUBOCTH OPraHU3MOB

6.1

['eHeTnka — Hayka o
HACJICICTBEHHOCTH
Y U3MEHYUBOCTHU

1

[Ipenmer m 3amaun reHeTUku. Polib
IATOJIOTHM W SMOPHOJIOTUH B

CTaHOBJICHUH TE€HETUKU. Bxnan
POCCHICKUX U 3apyOeKHBIX YUYEHBIX B
pa3BUTHE T€HETUKH. MeTO1bl T€HETUKH
(rMOpHUI0NTOTNYECKUH,
LUUTOT€HETHYECKUI, MOJIEKYIISIPHO-
T€HETHYCCKUI).

OcHOBHBIE

IFCHCTUYCCKHUC  ITOHATHA.

I'eneTnueckas CHUMBOJIMKA,
UCIIOJIb3yeMas B CXeMaxX CKpEIIMBaHUM.
Hemoncmpavuu:

Ilopmpemuwi: I'. Mennens, T. Mopran, H.
. BaBuios, C. C. UeTBepHUKOB,

H. B. TumodeeB-PecoBckuii.
Obopyodosanue.: MOJENb- alITUTAKAIIAS

«MonorubpugHoe CKpPEIIMBAHUEY,
repoapuii «['opox moceBHOI»

PackpsiBaTh copepkaHu€ TEPMHUHOB U
MOHATHI: T€H, TCHOM, TeHOTH, (DEHOTHTI,
XPOMOCOMBI, aJlJieJIbHbIE TeHbI (aJIIeNHn),
TOMO3HUI0Ta, rETEePO3UTOTA,

JOMUHAHTHBIN MpU3HaK (ren),
pelieCCUBHBIM Tpu3HAaK (TE€H), 4Yucras
JVHUS, THOPUIL.
[lepeuncnarh U XapakTepu30BaTh
METOJIbl TEHETUKU: TUOPHUIO0JIOTUIECKUM,
HUTOTCHETUYECKHU, MOJIEKYJIIPHO-
TCHETHYCCKHUI; JTOMUHAHTHBIC u
pEleCCUBHBIE TPHU3HAKH PACTCHUU U
KUBOTHBIX.

ITonw30BaThCs IeHETUYECKON
TEPMHUHOJIOTUEN U CUMBOJIMKOM JIJISI
3alIMCH  TEHOTHMIIHNYECKHUX CXEM
CKpEIINBAHUSA
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6.2

3aKOHOMEPHOCTHU
HACJIeI0BAHUS
PU3HAKOB.
Monorubpunoe
CKpEIIMBaHUE

3aKOHOMEPHOCTH HaCJICIOBAHHSI
IPU3HAKOB, YCTaHOBJICHHBIC I.
Mennenem. MonorubpumHoe
CKpEIIUBaHHUE. 3akoHeTMHOOOpa3Hs

ruOpuI0B nepBoro nokojaeHus. Ilpasuno
JOMUHHUPOBAaHHs. 3aKOH PpaCIICIIICHUS
IpU3HAKOB. [ MnoTe3a 4YnuCTOTHI raMer.
[TonHOEHW HENONIHOE JOMUHUPOBAHUE.

PackpriBaTh cojpepxkaHne TEPMHUHOB U
TTOHSATHI: MOHOTHOPHJTHOE
CKpeIlIuBaHue, beHoTUIIIeCKue
TPYIIBI, THOPHUIOJOTHUYSCKUN METO/I,
YUCTBIC TUHUH, JOMUHUPOBAHNE TCHOB
(moJIHOE, HEMOJIHOE), pacuIeIICHUE B
MTOTOMCTBE.

OnuceIBaTh MCTOJUKY ITPOBCACHUA

Hemoncmpayuu:

Ilopmpemuwi: I'. Mennens.

Tabauyvl u cxemst: «MoHOTHOPUIAHOE
CKpEILMBaHUE U €T0 [IUTOTCHETUYEeCKasI
OCHOBa», «3aKOH PacCUICIJICHUS U €ro
[UTOTEHETUYECKasi OCHOBa», «3aKOH
YUCTOTHI TAMET.

Obopyodosanue:  MOAEIU-ANTUIUKALIUT
«MonorubpuaHoe CKpEILIUBaHUEY,
«Henomxoe JIOMHUHUPOBAHUEY,
repOapuii «I'opox moceBHOI

I'. MeHaeneMonsITOB MO HW3YYEHUIO
HaCJIEJOBAaHUS OJHOW Mapbl NPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpeiBaTh  copep:kaHHME  3aKOHOB
eauHooOpa3usi TUOPUAOB  TEPBOTO
MOKOJICHUSI W 3aKOHA paCIEIUICHHUS.

OOBACHATH T'MIIOTC3yY YHMCTOTHI I'aMCT.
3anuceIBaTh CXEMBI MOHOFI/I6pI/I)IHOFO

CKpCIIBAaHMA, 00BACHATH €ro
MUTOJOTrM4YCCKHUEC OCHOBBI MW PCIIATH
IFCHCTHUYCCKHUC 3aJa4un Ha

MOHOFI/I6pI/I)1HOC CKpCIIMBaHNC
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6.3

Jlurubpunoe
CKpeIIuBaHue.
3aKoH
HE3aBUCHUMOTO
HacJeI0BaHMs
IIPU3HAKOB

JurubpuaHoe ckpermBanue. 3aKOH
HE3aBUCUMOTO HACIEIOBAHUS
npu3HakoB. [luToreHeTnuecKkrne OCHOBBI
JTUTHOPUTHOTO CKPEIIUBAHUSI.
AHanmu3upyrouee CKpenuBaHue.
Hcnonb30BaHre aHATM3UPYIOLIETO
CKpCIIUBAHUS JIJIS1 OTIPEICIICHHS
Tr€HOTHUIIa OCOOH.

Hemoncmpavuu:

Ilopmpemuwi: I'. Mennens.

Tabnuyvt u cxemvi: «JlurubpumHoe
CKpCIIIUBaHUEY, «IluTonornueckue
OCHOBBI IUTUOPHUTHOTO CKPEITMBAHUS.
Obopyoosanue: MOACIb- aNTUTHKALIAS
«JluruOpuHOE CKpEIMBaHUE)

PackpeiBaTh coziep)kaHuE TEPMUHOB U
MOHATUH: JTUTHOPUIHOE CKpEIIUBaHUE,
aHAJIM3UPYIOIICE CKpEIIMBaHUE.
OmuceiBath oOmIBITEI I. Mennenas 1o
W3YyUYCHUIO HACJIEAOBAaHMUSA JIBYX Map

NpU3HAKOB Y TOpOXa  IIOCEBHOTO.

PackpriBaTh coAepIKaHue 3aKOHa
HE3aBUCUMOTO HACJICIOBAHMS
IIPU3HAKOB. IIpumenaTs

MaTE€MaTUYECKU pacyeT ¢ IOMOIIBIO
METO/1a NIEPEMHOKEHUS BEPOSITHOCTEN U
3aMKUCh C TOMOIIBIO (EHOTUNUYECKUX
paJNKajIOB paCUICIVIEHUS NPU3HAKOB Yy
MOTOMKOB IO (DEHOTHITY ¥ T€HOTHUITY.

3anuceIBaTh CXEMBI I[HFI/I6pI/II[HOFO

CKpEINBaHUs, OOBSCHATH €ro
LIATOJIOTUYECKUE OCHOBBI M peEIIaTh
TeHETUYECKHUE 3a]]a4l Ha TUTHOPHUIHOE
CKpEIlBaHUE
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6.4

CreruieHHoe
HaCJICIOBAHUE
IIPU3HAKOB

CuemuieHHOE HaclieIOBaHHE MTPU3HAKOB.
Pa6ora T. Moprana 1o crenjieHHOMY
HaclieJoBaHUI0 TeHoB. HapyieHnue
CUCIUICHUSI TEHOB B  PeE3yJbTare
KPOCCUHTOBEpa. XPOMOCOMHAasA TEOPHUsI
HACJIEJICTBEHHOCTH.

['eHeTHYECKHUE KAPTHI.
Hemoncmpayuu:

Ilopmpemuwi: T. MopraH.

Tabnuyvr u cxemwvl: «Meiio3y,
«I'eHeTHUECKHE KapThl pACTECHUH,
JKWBOTHBIX U YEJIOBEKAY,
«B3anmMoaencTBIE aJJIEIbHBIX TEHOBY.
ObopyoosaHue: MUKpoIIpenapaT
«dpo3oduna» (Hopma, MyTanuu GopMbl
KPBUIBEB U OKPACKHU TE€Ja), MUKPOCKOII,
Mozenb-anukanus «llepexpecr
XPOMOCOM.

Jlabopamopnvie u npakmuueckue
pabomul:

JlaGopatopHas pab6ota Ne 5. «M3yueHue
pe3yJabTaTOB  MOHOTHOPUAHOTO |
JTUTHOPUTHOTO CKPEIIUBAHUS

PackpeIBaTh coaepkaHue TEPMUHOB U
MOHATUM: CLEIJICHHOE HACIIEJOBAaHUE
MIPU3HAKOB, PEKOMOMHAIIUS T'EHOB,
FCHETUYECKUE  KapThl  XpOMOCOM,
MOpPraHuza.

Ha3piBaTh OCHOBHBIC MOJI0KCHUS
XPOMOCOMHOM TEOPUHU
HacieacTBeHHoCTH T. Moprana;
packpbIBaTh cojepskanue padoTel T.
Moprana 1o CuenjIeHHOMY
HACJICIOBAHUIO T€HOB U TPUYUHBI
HAPYLICHUS CHETUIEHUS MEXy TEHAMM.
3anuchIBaTh CXEMbI CKPEIMBAHUS MTPU
CILICTIJICHHOM HacJIeIOBaHUU, OOBSICHSITH
MPUYUHBI PEKOMOWHAIINK T'CHOB,
OIPEICNIATh YUCIIO TPYMIT CUETUICHUS
T€HOB; pellaTh TEHETUYECKUE 3aa4u Ha
CLEIJICHHOE HACJIeIOBaHHUE

64



OepnepanpHas padboyas nporpamma | buonorus. 10—11 kmaccsl (6a30BbIi ypOBEHD)

y 1p030(hUIIbI Ha TOTOBBIX

MHUKPOIIPENapaTax»

6.5 | I'eneruka oJja. I'enernka oJa. XpomocomHoe | PackpeiBaTh coJiep)KaHUE TEPMHUHOB H
HacnenoBanue ompeneyicHHe Tmona. AyTOCOMBI W | IIOHSTHI: XPOMOCOMHBIN Habop,
IIPU3HAKOB, TI0JIOBBIE XPOMOCOMEL I OMOTaMETHBIE M | ayTOCOMBI,  IOJIOBBIE  XPOMOCOMBI,

CIOCIIJICHHBIX C ITOJIOM

reTepOraMeTHbIE OPTaHU3MBI.
HacnenoBanue mpru3HaKoB, CLIETIJIEHHBIX
¢ nonom. lemoncmpayuu:

llopmpemwi: I'. Mennens, T. Mopras,
H.M. BaBunos.

Tabauywl u cxemol: «I'eHETHKA TTOIAY,
«3aKOHOMEPHOCTH  HAaCJIEJOBaHMUS,
CIETIJIEHHOTO ¢ MojoM», «KapuoTurbl
YyeJIOBEKa 1 JKMBOTHBIX)

TOMOTaMETHBIM II0J, TE€TEPOraMETHBIN
I10J1, CLICTUIEHHOE C I10JIOM HACJIEIOBaHUE
IIPU3HAKOB.

OOBSACHITHL IUTOJIOTUYECKUE OCHOBBI
XPOMOCOMHOTI'0 MEXaHU3Ma ONIPEACIICHUS
mojga y  pa3IMYHBIX  OPraHU3MOB.
CpaBHHBaTh 3aKOHOMEpPHOCTHU
HAaCJIEJOBAaHUS MPU3HAKOB, CLEIICHHBIX
M HE CILEIUICHHBIX CIojoM. Pemath
F€HETUYECKUE 3a/1aud Ha Haclle0BaHUE
CIEIIJICHHBIX C TI0JIOM MPU3HAKOB
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6.6

N3MEHYUBOCTE.
Henacnencrsennas
WU3MEHUYHUBOCTD

M3MeHunBOCTh. BUbI H3MEHUMBOCTH:
HEHACJICJICTBEHHAs W HACJICACTBCHHAS.
Pois cpeapl B HEHACIEACTBEHHOMN
W3MEHUYHMBOCTH. XapakTepuCTHKa
MOJU(DUKAIIMOHHOW ~ M3MEHYMBOCTH.
BapuanuoHHbIN psAI U BapyuallMOHHAS
kpuBasg. Hopma peakinuu mnpusHaka.
KomnyecTBeHHBIE M KayeCTBEHHBIC
MPU3HAKA W UX HOpPMa pEaKIUU.
CaoiicTBamoIu(pUKAITMOHHOM

PackpeiBaTh conepkaHue TEPMHUHOB U

MOHSTHH: N3MCHYUBOCTD,
HaCJICACTBCHHAsA N3MCHYHUBOCTD,
HEHACJICACTBCHHAA HU3MCHYHUBOCTD,

MOJU(UKAIIMOHHAS ~ U3MEHYUBOCTb,
BapUALIMOHHBIN pan, BapUaHTA,
BapuallUOHHAsT  KpWBas, TMPU3HAK,
HOpMa pPEaKIMU, KOJUYECTBEHHBIE W
KauyeCTBCHHEBIC MPU3HAKH.
KinaccudgunmpoBatsb BUJIBI

U3MCHYHMBOCTH. W3MEHYHMBOCTH U BBISBIISATH UX
Jlemoncmpayuu: OMOJIOTHYECKHE OCOOCHHOCTH.
Tabauyw u cxembl: «Bunpl Ilepeuncnars CBOMCTBa

HU3MCHYUBOCTHY, ((MOI[I/I(l)I/IKaL[I/IOHHaSI

HU3MCHYUBOCTB».

Jlabopamopnvie u npakmuueckue
pabomul:

JlaGopatopnas padota Ne 6. «3yuenue
MOAU(UKAITMOHHON U3MEHYUBOCTH,
MOCTPOCHUE BAPHUAIMOHHOTO psifa U
BAPUALIMOHHON KPUBON»

MOJU(DUKAIIMOHHOW HM3MEHUYMBOCTH U
OOBSCHATH €¢ 3HaYCHUE JIJIs OPTAaHU3MOB.
Paznuuarts KOJINYECTBEHHBIE 51
Ka4eCTBEHHbIC  TPU3HAKU;,  CTPOUTH
BAPUALIMOHHBIM  psii, BapUALMOHHYIO
KPUBYIO, BBIUUCIISITH CPEIHEE 3HAUYEHUE
MpU3HAKA
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6.7

HaCJ'IGIICTBGHHaH
HU3MCHYMBOCTD

H&CJ’ICI{CTBCHH&H, NJIN T'CHOTUIINYCCKAas

U3MEHUMBOCTb. KomMmOunarusHas
W3MEHYMBOCTb. Melo3 u  IOoJOBOH
MPOIIECC — OCHOBAa KOMOWHATUBHOM
W3MEHUYHMBOCTH. MyTtanmnonHas
W3MEHUYMBOCTb.

Knaccudukanuss  mMyTtanuid:  TEHHBIE,

XPOMOCOMHBIE, TEHOMHBIE.
YacToTa 1 NpUYMHBI MyTaLIUH.
Myrtarennble  (akTopel.  3aKOH
TOMOJIOTHYECKHUX pAIIOB B
HaCJIEJICTBEHHON u3MeHuUMBocTu H.
. BaBuiosna. Buesnepnas
HACJIEICTBEHHOCTh U U3MEHYUBOCTb.
Jemoncmpavuu:

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

Tabnuyvt u cxemvi: «MyTanuoHHas

PaCKpLIBaTB COACPKAHUC TCPMHHOB U

MOHSATHIH: HaCJICJICTBCHHAs
W3MEHYHBOCTD, KOMOHHaTHBHAas
U3MEHUYHMBOCTD, MyTalMOHHAas
W3MEHYMBOCTb,  MYTaHT,  MYTalluH:
TE€HHbIE, XPOMOCOMHBIC, T'€HOMHBIE;

MOJIUTUIOUTNSI, AHEYTIJIOUIMS, MyTareHbI.
XapakTepu30BaTh HACJICACTBEHHYIO
W3MEHYUBOCTh; (HOPMYJIUPOBATH 3aKOH
TOMOJIOTHYECKHUX pSIIOB B
HacJIeJICTBeHHON wm3MeHumBocTu H. H.
BaBuiioBa 1 00BSICHSITE €TI0 3HAYCHUE IS
OHnoIornu 5 CEJIEKIIUH.
KiaccugunmpoBath MyTalluu: TEHHEIE,
XPOMOCOMHBIE, TEHOMHBIE U MPUBOJAUTH
[IPUMEPHI MyTaLIUM.

OOBICHATH IMPUYMHBI BOBHUKHOBCHHA
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W3MEHUYHUBOCTDY.
ObopyoosaHue: MHUKPOCKOTI,
MuKpormnpenapar «J[pozoduna» (Hopma,
MyTanud (OpPMBI KPBIJIBEB M OKpacka
TeJa); KOMHATHBIC PACTCHHS C MECTPOM

OKpacCKOM JINCTHEB.
Jlabopamopnwie u npakmuueckue

pabomol:

JlaGoparopnas padota Ne 7. «AHanu3
MyTalluid y Apo30¢uiIbsl HA TOTOBBIX
MUKpOIpenapaTax»

MyTalui, poiib (aKTOPOB-MYyTareHOB.
CpaBHUBaTh BHJIbl MyTallUii; BBIABIATH
IIPUYUHBI HACJICICTBEHHON
W3MEHYUBOCTH, UCTOYHUKH MYTareHOB
B OKpyXarlieil cpeae (KOCBEHHO).
Xapaxkrepu3oBaThb BHEAIEPHYIO
HACJIEICTBEHHOCTh U U3MEHUYHUBOCTh
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6.8

I'eneTrka dyenoBeka

I'enetuka yenoseka. Kapuorun
YyeJIoBeKa.

OCHOBHBIC METOJIBI TCHESTHKH YEJIOBEKA:
reHeaJOrn4eCKmu, OJIM3HELOBBIH,
IIUTOTCHETUYCCKHUH, OHMOXUMHYCCKHH,
MOJIEKYJISIPHO-T€HETUYECKH.
CoBpeMeHHOE OnpeeIeHUE TeHOTHUIIA:
MOJJTHOTEHOMHOE  CEKBEHHUPOBAHUE,
TEHOTUIIMPOBAHUE, B TOM YHCIE C
TTOMOIIBIO [II[P-ananu3a.
Hacnencrsennsie 3a00J1eBaHH
yeJIoBeKa: TeHHBIC 00JIE3HU, O0JIC3HU

C HacCJIEACTBECHHOU
MPEIPACTIOIOKEHHOCTHIO, XPOMOCOMHBIE

0one3nu. CoMaTnyeckue U reHepaTUBHBIC
MyTaLHH.

PaCKpLIBaTB COACPKAHUC TCPMHHOB U

TIOHSTHI: KapHOTHIT YeJIoBeKa,
IIUTOTCHETUYCCKU I METOI,
I'eHEATIOTMYCCKHUI METO/I, POJIOCIIOBHBIE,
OJTM3HEIIOBBI METOJI, HAaCJICJACTBEHHBIC
0ome3Hu: (MOHOTEHHbIE, C
HACJICJICTBEHHOU
IIPEIPACIIONOKCHHOCTBIO,
XpPOMOCOMHBIE), MEIUKO-TEHETHIECKOE
KOHCYJIbTUPOBaHUE.

[lepeuncraTb 0COOCHHOCTH U3YUECHUS
TeHETHUKH YEJIOBEKa; IPUBOIUTH
MPUMEPHI HACIEICTBEHHBIX O0JIe3HEH
4eJI0BEeKa, XapaKTepU30BaTh METO/IbI UX
poHIIaKTUKH; 000CHOBBIBATH 3HAYCHUE
MEINKO-TEHETHUECKOTO
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CrtBoJioBbie KIeTKU. [IpuHIMIIBI
3JI0POBOTO 00pa3a KU3HH, TUATHOCTUKH,
pOoGUIAKTUKY U JICYEHUS TeHETHYECKUX
0oJie3He. MeIMKO-TeHeTUYECKOE
KOHCYJbTUPOBAHUE. 3HAUCHHE
MEIUILIMHCKON T'€HETUKH B
MPEAOTBPAICHUY U JICUCHUU
reHEeTHYECKUX 3a00JIeBaHUM YeIOBEKa.
Hemoncmpavuu:

Tabnuywvl u cxemwi: «<HacenoBanue
pesyc-akropay, «I'eHeTHKa rpymmn
KPOBU.

Jlabopamopuvie u npakmuueckue
pabomul:

[Tpaktrueckas pabora Ne 2.

«CocraBieHue 1 aHaJInu3 POAOCIIOBHBIX
YCJIOBCKa»

KOHCYJIbTUPOBAHHS.
BhIsSBISATE M CpaBHUBATH MEXAY COOOit
JIOMUHAHTHBIEC U PELECCUBHBIC IPU3HAKU
YeJI0BeKa.

CocTaBidTh u
POJIOCIIOBHBIC YeIOBEKA

aHAJIN3UPOBATh

NToro yacos mo reme

8

Tema 7. Cesiekiiusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTUH
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7.1

Cenexkuusa Kak Hayka
U TIpoIiecC

Cenexuus Kak HayKa  Ipoliecc.
3apokK/IeHUE CEeNEeKIUH U TOMECTUKALIUS.
Yuyenne H. M. BaBunoBa o wnenrpax
MHOTroo0pa3usi ¥ MPOHUCXOXKICHHUS
KYJBTYPHBIX PACTCHHIA.

LleHTpbI MPOUCXOKICHUS TOMAITHUX
KUBOTHBIX.

Copr, nopoza, mramm.

PackpeiBaTh copepkaHHe TEPMHHOB
Y TIOHATHUU: CEJICKIIHs, COPT, TOPOJA,
[ITaMM, JOMECTHKAIIUSA, 17001
OJIOMAIlHUBaHUE, [EHTPHI
MHOT000pa3usi M MPOUCXOKIACHUS
KYJIBTYPHBIX PaCTEHUH 1 )KHBOTHBIX,
rHOpHUAN3aIINS, UCKYCCTBEHHBIN
oTbOop.

Hemoncmpavuu:

llopmpemwi: H. W. Basuios.
Tabauywl u cxemvi: kKapta «LleHTpbI
MHOTO00pa3usi U TMPOUCXOXKICHHUS
KYJIbTYpHbIXpacTeHu», «Ilopobl
JIOMAIIIHUX KUBOTHBIX», «Coprta
KYJIbTYPHBIX PACTECHUI.

Obopyodosanue: MyJSKUA TIIOO0B U
KOPHEIUIOJIOB ~ TUKHX GopM U
KyJIbTYPHBIX ~COPTOB PacTCHUH;
repOapuii «CenbCKOX035UCTBEHHBIC
pacTeHUs

Ha3piBaTh W CcpaBHMBAaTH OCHOBHBIC
JTanbl pa3BUTH cenekuuu. M3narate
yuenue H. WM. BaBunoBa o0 neHTpax
MIPOUCXOXKICHHS KYJIbTYPHBIX PACTCHUN;
pa3nuyaTth I[EHTPbl HA KapTe MHpa,
CBS3BIBATh HX MECTONOJIOKEHHE C
o4yaraMM  BO3HUKHOBEHMSIPEBHECHIIINX
IIUBUJIM3AIAH.

CpaBHHBaTh CcOpTa KYJIbTYpPHBIX
pacTeHHMM, TIOPOJLI  JOMAITHUX
)KUBOTHBIX M HX JIUKHUXIIPEIKOB.
OuenuBath poJb  CEIECKUUH B
oOecrieueHn  TMPOIOBOJILCTBEHHOM
0e30IMacHOCTH YeJIOBEUECTBA
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7.2

Mertoabt 151
JOCTHKEHHUS
CEJIEKIIMU PACTECHUI
Y KABOTHBIX

CoBpeMEHHBIE  METOABl  CEJNEKIIHH.
MaccoBblii 51 VHJIABUIY AJIbHBIA
oTOOpbl B CEJIEKIUUPACTECHUN |
KUBOTHBIX.

OreHka sKcTephbepa.

BIIM3KOpOACTBEHHOE  CKPEIMBAHHME  —
uHOpUAUHT. YucTas TuHUS.
CkpelnBaHue YUCTHIX JIUHUM.

['erepo3uc, wim rudpuaHas cuiIa.
HeponcTBeHHOE CKpelMBaHue —
ayTOpUJIUHT. OtnancHHast
TUOpUIN3AINS U €€ YCIIEXH.

N cKyCCTBEHHBIM MYTAareHe3 U MOJy4YeHUE
IIOJIMIUIOUIOB. [IoCTHKEHUA CelleKIn

PackpeiBaTh conepkaHHE€ TEPMUHOB U
TOHSTHM: HCKYCCTBEHHBIN oTOOD,
MacCoBbIil  OTOOp, WHAMBUIYAJIBHBIN
oTOOp, 3KCTEphEP, OJIU3KOPOJCTBEHHOE

CKpCIIMBAHUC, YUCTAsd JIUHUA, TCTCPO3UC,

HEPOJICTBEHHOE CKpEILNBaHNUE,
VCKYCCTBEHHBIN MyTarcHes,
nomumiionasl.  CpaBHuUBaTh  (POPMBI

HMCKYCCTBEHHOr0 0TOOpa (MaccoBOTrO H
WHJUBUAYAJIBHOTO), BUIBI

rubpuanzanuu (0JIM3KOPOJACTBEHHON U
OTIIaJICHHOM), CHOCOOBI  MOJTYYEHUS
MMOJIUIIJIOUOB.
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PACTEHHI, )KUBOTHBIX U
MUKPOOPraHU3MOB.
Jemoncmpavyuu:

Iopmpemwvi: 1. B. Muuypun, I'. 1.
Kapneuenko, M. ©@. IBaHos.
Tabauyvr u cxemwvr: «OTnaneHHAs
rubpuanzanus», «PaboTel akageMuKa
M. ®. Hanosay», «llomunmounaus».
Obopyodosanue: MyIsIKA TUIOAOB U
KODHEIUIOJOB  AUKUX  (opM U
KYJBTYPHBIX COPTOB PaCTEHUH.
Jlabopamopuvie u npakmuueckue
pabomul:

Okckypcus  «OCHOBHBIE METOJBI U
JOCTIDKCHHSI CENISKIIMM  PacTeHUH |
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO,
IJIEMEHHYIO bepmy,
COPTOMCHBITATCILHBIM ~ YYaCTOK  WJIH
TETUTMYHOE X03SMCTBO)

[IpuBOINTH IPUMEPHI JOCTUKEHUI
CEJICKLIMN PACTECHUH U JKUBOTHBIX
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7.3 | BuorexHosorus
KaK OTpacib
MIPOM3BOCTBA

buorexHonorus KakK 0Tpaciib
IpOU3BOACTBA. ['€HHas  MHXKEHEpHs.
Oranel co3nanusa pekomonHanTon JJHK
Y TPAHCTE€HHBIX OpraHu3MoB. Kilerounas
uHxkeHepus.  Kilerounsle  KyJIBTYpBL.
MUKpOKIOHAIIBHOEPA3MHOXKEHHE
pPaCTEeHHU. KitonupoBanue
BBICOKOIIPOAYKTHUBHBIX

PackpeiBaTh conepkaHue TEPMHHOB U
HOHATUN: OMOTEXHOJIOTHUS, KIJIETOYHAs
WH)KCHEPHs, TEHHAasd  HMHXKECHEPHUS,

KJIOHUPOBAHHUE, TPaHCT€HHBIE
opranuambl, ['MO  (reHeruuecku
MOAU(PUITUPOBAHHBIC OpraHu3Mbl).

XapaKTepI/ISOBaTB OMOTEXHOJIOTHIO KaK
oTpaciib IIPOU3BOACTBA, OCHOBHEIC

CEIbCKOXO03SIMCTBECHHBIX OpraHnu3MoB.

DKOJOTUYECKUE u ATUYECKHUE
npobimempl. I'MO — reHeTHYeCKH
MOU(DUITTPOBAHHBIE OpPTraHU3MBI.
Hemoncmpayuu:

Tabnuyvr u cxemovl: «OOBEKTHI
ounorexHomorumy, «Kierounnie
KYJBTYPBI U KIIOHUPOBAHUE,

«KoHcTpynpoBaHue u epeHoc TeHOoB,
XPOMOCOM»

JOCTHKCHU OMOTEXHOJIOTHH B 00JaCTH

IMPOMBIINIJICHHOCTH, CCJILCKOT'O XO3IHCTBa

U METUITUHBI.
[lepeuncnarhs U XapakTepHU30BaTh
OCHOBHBIEMETOBI U JIOCTHKECHUS
OMOUH)KEHEPUH.

OO6cyxaaTh JKOJIOTHUECKHE u
OTHUYECKHE  aCIEeKThl  HEKOTOPBIX
HWCCIIEeN0BAHUN B oOylactu
OMOTEXHOJIOTHH (KJIOHMpPOBaHUS,
HCKYCCTBEHHOTO  OILJIOJIOTBOPCHHUS,
HAIIPaBJICHHOTO U3MEHEHUS TeHOMA U
CO37aHus TPAHCTEHHBIX OPTraHU3MOB)

HToro yacos o teme

PesepBHoe Bpems
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OBIIEE KOJIMYECTBO 34
YACOBIIO ITPOIT'PAMME
11 KJIACC
Haunmenosanue
No KomnuecTBo OCHOBHBEIE BUJIBI JIEITEIILHOCTH
pa3eyioB U TEeM IIporpamMmmHoe coaepkaHue
n/n 4acoB oOy4Jarommxcs

y4eOHOro npeaMera

Tema 1. DBoJTIONMOHHAA OMOJIOTUA
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11

DBOJIIOIUA U METOJbI
€¢ U3y4eHUs

[Ipeanocbuiku BO3HUKHOBEHUS
HBOJIIOIIMOHHON TEOPUH. DBOJIIOIIMOHHAS
TEOpHsI ¥ €¢ MECTO B OMOJIOTHH.

BnusiHne 3BOJIIONMOHHON TEOPUHM HA
pa3BuTHE OMOJIOTUU U APYTUXHAYK.
CBueTennCTBa SBOJIIOIHUH.
[TaneonTonornueckue:
MOCJIEA0BATEIBLHOCTD MOSBJICHUS BUJIOB B
MaJI€OHTOJOTNYECKOM JICTOMHUCH,
NepexoIHbIe (POPMBL.
buoreorpaguueckue: CXOJICTBO  H
paznuune ¢dayH uGIOpP MATEPUKOB U
OCTPOBOB. OMOpHOJIOrHYECKHE:
CXOJICTBA W  pa3iauuusi SMOPHUOHOB
Pa3HbIX BUIOB IMO3BOHOYHBIX.
CpaBHUTENBbHO-aHATOMUYECKUE:
TOMOJIOTUYHbIE, aHaJIOTUYHbIE,
PyAMMEHTAPHBIE OPraHbl, aTaBU3MBI.

MouiekynsipHO-OMOXUMHYECKHE:
CXOZCTBO MEXaHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX

PackpeiBath conep:kaHue TEPMUHOB U
NOHATHUN: DBOJIOLMS, IEPEXOIHbIE
GopMbI, (PUIOTEHETUYECKUE PSIIbI,

BUABI-ODHACMHNKH, BHUABI-PCIINKTHI,

3aKOH  3apOJIBIIIIEBOIO  CXOJICTBA,
OMOreHeTUYECKUI 3aKOH,
FOMOJIOTUYHBIE W aHAJIOTHYHEIC

OpraHbl, pPyANMEHTapHBIC OpTaHEI,
aTaBU3MBI.

[TepeuncisiTh OCHOBHBIE ATAllbl PA3BUTHS
3BOJIFOLIMOHHOMN TEOPUHU.
XapakTepuszoBaTh CBUIETEILCTBA
ABOJIIOIMU: TTAJICOHTOJIOTMYECKUE,
ouoreorpaduyeckue,
IMOPUOTOTHYECKHE, CPABHUTEIHHO-
AHAaTOMHUYECKHE, MOJIEKYIISIPHO-
OMOXUMUYECKHUE.

[IpuBoAMTE TPHUMEPHI  MEPEXOIHBIX
dbopm opraHu3MoB, PUIOTCHETUIECKUX
PSTIOB.

[TpuBoaUTH GOPMYITHPOBKHU 3aKOHOB
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METa0O0JINYECKHUX IMYTEH Y BCEX KUBBIX
OpraHu3MoB. /Jemoncmpayuu:
Ilopmpemuwi: K. JIunuen, X. b. Jlamapk,
Y. J{apsun, B. O. Kopanesckuii, K.
M. bap, O. T'ekkensb, @. Mromiep.
Tabnuyer u cxemwl: «PazBurue
OpPraHWYeCKOTO MHpa Ha 3emiey,

penbedHBbIE TAOIUIBI  «3apOJIBIIITH

MO3BOHOYHBIX KUBOTHBIX,
«ApPXEONTEPUKCY.

Obopydosanue:  Ouoreorpaduueckas
KapTa Mupa; KoJutekius — «Dopmbl

COXPAaHHOCTH HCKOIIACMBbIX JKMBOTHBIX U

pacTeHMi»,  BII@KHBIC  Mpemaparhl
«Pa3BuTHe Hacekomoroy, «Pa3Butue

JIAT YLK

OMOreHETHYECKOTO 1 3apOJbIIICBOTO
CX0OCTBa
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1.2

Hcropus pa3BUTHS
npeICTaBICHU 00
IBOJTIOLIUU

OBommonnonHas teopus Y. J[apuHa.
[TpeanochuIKM BOSHUKHOBEHUS
JapBUHU3MA. [[BHXKYIIIME CUITBI
ABOJIIOLIMH BUJIOB 110 JlapBUHY
(M30BITOYHOE PA3MHOKEHHUE TIPH
OTPaHUYCHHOCTH PECYPCOB,
HeolpeeICHHAs U3MEHUYNUBOCTb,
O0opb0a 3a CyIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

CunTteTnueckas TCOpPHUs S3BOJIIOINHN

PackpbiBaTh cojepkaHue TEPMUHOB U
IOHSATUN: CUCTEMAaTHKa, €CTECTBEHHBIN
u HCKYCCTBEHHBIN oTbop.
Xapaktepu3oBaTb OCHOBHBIE
SBOJIIOIMOHHBIC WJICH, KOHIICIIUU H
TEOPHUU; CPABHUBATh B3TJISIJIbIHA BU U
sposronnio K. JIunnes, JK.b. Jlamapka,
Y. lapBuHa.

OHGHI/IBaTB BKJIaQ JIuHHes B Pa3BUTHUC
CHCTEMAaTHKH U OOBACHATH IMPUHOUIIBI
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(CTD) u e¢ OCHOBHBICTIOJIOKECHHUSI.

Hemoncmpayuu:

Ilopmpemwi: K. Jlunnueit, K. b. Jlamapk,
Y. JlapBuH.

Tabauyvt u cxemoi: «Ilomynsiumy,
«Kapra-cxema mapuipyra myTeneCTBU
Y. J[apBuna», «®Dopmbl O0pbOBI 32
CYILLIECTBOBAHUEY, «EcTecTBeHHBIN
orbop»,  «MHoOroobpasue  COpTOB
pactenmiiy, «MHoroo0pasue MOpoja
YKUBOTHBIX)

OuHapHOU HOMEHKJIATYPHI.

XapakTepuzoBaTb  COAEpKaHUE U
3HAYEHUE HBOJTIOLMOHHON KOHIEIIUN
K. b. Jlamapka.

OueHuBaTh €CTECTBEHHO-HAYYHBIE U
COLMAJIbHO-DKOHOMUYECKHUE
MPEIIOCHUTKA BO3HUKHOBEHUSA
3BOJIIOUMOHHON Teopun Y. JlapBuHa.

PaCKpBIBaTB COACPIKAHUC 3BOJ'II-0].IHOHHOﬁ

Teopun. JlapBuHa; CpaBHUBATh
HEONPEACICHHYI0O W ONPEACIICHHYIO
U3MEHYUBOCTb, €CTECTBEHHBIM u

UCKYCCTBEHHBIH OTOOpP, (hopMbI OOPHOBI
3a CyILleCTBOBAHUE.

OnuceIBaTh MOJIOKEHNUSA CHHTETUUYECKOMN
teopun 3BoJoH (CTI) u 0OBACHATH
€€ 3HaueHue II0NOJIOTHNA
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1.3

Bun: xpurepun n

CTPYKTYpa.
[Tonmynsums KakK
KaKk »>JIEMEHTapHas
SIMHUIIA BUA

Mukpossomronusa.  [lomymsanmst  kak

€IMHUIIABUIA U DBOJIFOLHH.

Hemoncmpayuu:

Tabnuyvt u cxemor: «llomymsiiuny,
«MyTannonHas M3MEHUYHUBOCTH.
Obopyoosanue: MHUKPOCKOII,

MuUKpornpenapar «/lpo3zoduna» (Hopma,
MyTaluu (OPMBIKPBIIILEB U OKpPACKU
Tena), Moenb-anmuinkanus «llepekpect
XPOMOCOM.

PackpeiBaTh cojepkaHre TEPMUHOB U
NOHSATUM:  MUKPOABOIIOLMS,  BUI,
KpUTEpUU BHUJA, apeaj, MOMyJIsIus,
reHo(oHJ, MyTaluv, KOMOHWHAIUU
T'€HOB.

XapakTepusoBaTh BUJl KAK OCHOBHYIO
CHUCTEMaTUYECKYIO CAUHUILLY 5
I[EJIOCTHYIO0 OMOJIOTHYECKYIO CUCTEMY.
Breinenars kputepuu Buia

(Mopdosoruueckuii, PU3NMOIOTUUECKUH,

Jlabopamopnsie u npakmuueckue
pabomur:

Jlabopatopnas pabota Ne 1. «CpaBHeHuUe
BUJIOB IO MOP(OJIOTMYECKOMY
KPUTEPHUIO»

OMOXMMUYECCKUH, FeHEeTUYECKUH,
IKOJIOTHYECKUH, reorpaduyeckuii) u
MPUMEHATh KPUTEPUU I ONMMCAHUS
KOHKPETHBIX BUOB.
XapakTepu30BaTh MOMYJIAINIO KaK
CTPYKTYPHYIOCJUHUILY BUJA U
SBOJTIOLUH.

OnuceIBaTh MNomyJsIui0 1m0 OCHOBHBLIM
IMoKa3aTcJjisiM: COCTaB, CTPYKTYypa
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1.4 | IBwxxymue  CUJIBI JBrokymue cuibl (hakTopsl) 3Bomonuu | PackpeiBaTh comepkaHUE TEPMHHOB H
(371eMeHTapHBIC BUJIOB B mpupoae. MyTalmOHHBIA | MOHSATUN: KOMOMHATHUBHAS
(axroper) sBommoLHH MpOIIECC u KOMOWHATUBHAS | U3MEHYMBOCTh, MyTalluu, MyTallMOHHBIHI
W3MEHUYMBOCTb. [lomynaimonnbsie BoaHbl | [IPOLECC,  IOIYJIAUHOHHBIC — BOJIHBIL,
u aperid renor. M3omsamust u Murparms. Apeii TeHOB, HM30MAUMA, MHIPALMH.
XapakTepu3oBaTh AJIEMEHTAPHBIE
Hemoncmpavyuu: .
(dakTopbl  IBOJIOLUMH: MYTAI[MOHHBII
Tabauysl u cxemvl: «IBHKYITUE CHTIBI
npoiiecc, KOMOMHATHUBHAS
SBOJIIOLII
U3MEHYUBOCTD, IOMYJISIIITUOHHBIE BOJIHBI,
npeiid TEeHOB, W3OJAIUSA, MUTPALUS.
VYcraHaBIuBaTh MPUYUHHO-
CJICICTBEHHbIC CBSI3U MEXTY
MEXaHU3MOM M pe3yJIbTaTOM JEHUCTBUS
JBIDKYITUX CHUI (3J1IeMEeHTapHBIX
(baKkTOpOB) PBOJIIOIUU
1.5 | EcTecTBeHHBIN 0TOOP EcrectBennbiii or60p — Hampapisitomuii | PackpbiBaTh cojiepkaHue TEPMHHOB M

u ero (opmbl

(haKkTOp SBOJIOINH.
@OopMBbI €CTECTBEHHOTO 0TOOpA.

MOHSATHUM: €CTECTBEHHBIN 0TOOP, OOpHOa
3a CyIEeCTBOBAHUE.
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Hemoncmpavyuu:

Tabnuyvr u cxemwvl: «EcTecTBeHHBIN
oT60p», «boprba 3a cyiecTBOBaHUE)

OnwuceIBaTh MEXaHU3M JCUCTBHSA
€CTECTBEHHOTO 0TOOpAa.

Xapaktepu3oBath (HOPMBI €CTECTBEHHOTO
otOopa (ABMKYIIMMA, CTAOMIU3UPYIOIIHA,
IU3PYIITUBHBIN) U CPABHUBATH UX MEXKIY
co00ii.

XapakTepu3oBaTh 00pBrOy 3a
CYLIECTBOBaHHE M CpaBHUBaTh €€
BUJIBI (MEXKBHUIOBAsI, BHYTPHBHIOBA,
6oppba ¢  HeOIArompUSTHBIMU
dbakTopamu BHEUTHEH CPeJIbl)
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1.6

Pesynbprarsr
IBOJIIOIUH:
MPUCTIOCOOICHHOCTh
OpPTaHU3MOB H
BU000pa30BaHue

[Iprcrnoco6IeHHOCTh  OPraHU3MOB
Kak pe3yabTaT 3Bostonuu. [Ipumepsl
MIPUCIIOCOOJICHUH Y OPTaHU3MOB.
Apomoph 036l 1 HAHOATATITAITIH.
Buu BuoobpazoBanue.

Kpurepuu Buna. OcHoBHbIE (HOPMBI
BUJ1000pa3oBaHusl: reorpaduaeckoe,
AKOJIOTHYECKOE.

Hemoncmpavyuu:

Tabauysr u cxemoi:
«IIpucnocobIeHHOCTh OPraHU3MOBY,
«"eorpaduueckoe BUI000pa3oBaHuE,

«IKOJOTHYECKOEC BUA000PA30BAHUELY.
Obopyodosanue:
KOJUTCKIIHS «IIpumepbr 3aIUTHBIX

MPUCTIOCOOJICHUN Y 5KUBOTHBIX),

PackpbIBaTh conepx’aHue TEPMUHOB U
HIOHSTHI: HPUCTIOCOOTIEHHOCTD,
MOKPOBUTEIbCTBEHHAS U
HpeocTeperammas OKpacka,
MacCKHpOBKa, BUJI000pa30BaHuE.
OnuceiBaTh MEXaHW3M BO3ZHUKHOBEHUS
IPUCIIOCOOJIEHUH Y OpraHU3MOB.

BoIsBASATE 110 M300paKEHUSIM, Ha JKUBBIX
U (MKCUPOBAHHBIX MpernapaTax mpuMepbl

IPUCIOCOOIEHHOCTH pacTeHui U
KUBOTHBIX K YCIOBUSAMCPEAbI OOUTAHMUS,
JI0Ka3bIBaTh OTHOCHUTEJIbHYIO
1e71ec000pa3HOCTh MIPUCIIOCOOJICHUIA.
XapakTepu3oBaTh CI0COObI u
MEXaHU3MBbI BUI000pa30BaHUS;

OIIMCBhIBATH U CPpaABHUBATHL OCHOBHBLIC
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KOJIJIEKIIUSI HACEKOMBIX C Pa3JIMYHBIMU
TUIIAMU OKPACKH; HA0OP IJI0I0BU CEMSIH.
Jlabopamopnsie u npakmuueckue
pabomol:

Jlabopatopnas padota Ne 2. «Onucanue
MPHUCTIOCOOJICHHOCTH OpTraHu3Ma H €€
OTHOCHUTEIHLHOTO XapaKTepa

(OpPMBI SKOJIOTHIECKOTO U
reorpaduueckoroBu000pa3oBaHus

1.7

Hanpasnenus u nmytu
MaKpO’BOJIIOLIUU

MaxkposBoJTronHus.

®opMbI 3BOJTIONNHN: (DUTTETUYECKAS,
JTMBEpPreHTHasI, KOHBEPIeHTHas,
napawienbHas.  HeoOpatumocTtsb
sBostolMU. [IpoucxokaeHue ot
HECIENATU3UPOBAHHBIX MTPEIKOB.
[Iporpeccupytomias crienrain3anus.
AnanTyuBHas paauanusl.
Hemoncmpavuu:

Ilopmpemuwi: A. H. CeBepros.
Tabauywl u cxemol: «KApomMopho3b1»,
«Monoamarrranum, «O0mmas
JereHepanus.

Obopyoosanue: monenb «OCHOBHBIE
HaTPaBJICHUS 3BOJIIOIUNY; 00bEMHAS
Mojielib «CTpoeHHEe TOJIOBHOTO MO3Tra
MTO3BOHOYHBIX»

PackpbiBatTh comepxaHue TEPMUHOB U
MOHSTHIH: MaKpOdIBOJIIOIHS,
dbunorenes, OMOJIOTUYECKUI TIPOTpecc
" perpecc,
uaroananTanys, oomas aereHepanus,

apomopdos,

aJaliITUBHas paaruanusd.

XapakTepu3oBaTb (POPMBI IBOJIIOLIMH.

BrisBnsaTh apoMOpQO3bI u
UM0a 1N Tallun ypacTeHHI u
KUBOTHBIX.

CpaBHuBaTh OMOJIOTHYCCKUI MPOrpecc 1
OuoJIoruvecKuil perpecc, apoMopdos,
U0 TN TAIIAIO U OOIIYIO
JIeTeHEePaIHIO.

BrIABIATE B3aUMOCBSA3U MEXIY ITyTAMHU
M  HANpaBJICHHUSAMHU  DBOJIOLHAHA Y
PaCTEHUM U )KUBOTHBIX
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Hroro vacos 1o teme 9

Tema 2. Bo3HUKHOBeHHME U Pa3BUTHE )KU3HHU HA 3emJie
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2.1

Uctopus xu3nu Ha
3emiie 1 METOJIBI €¢
U3YUYCHHUS.
I'unore3sl
MIPOUCXOKICHUS
’KHU3HHU Ha 3eMiie

JlonayuHble  MpEJACTaBICHUS O
3apOXKIAEHUHA  KU3HHA.  HayuHnble
TUIIOTE3bl BOSHUKHOBEHHUS KU3HU Ha
3emuie: a0MOreHe3 UMaHCIEPMUsL.
XUMUYECKasi IBOJTIOLIUS.
AOUVOTEHHBI CHHTE3 OpPTraHUYECKUX
BEILIECTB M3HEOPTaHUYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPKICHUE
XUMHUYECKOU 3BOJIIOIUU.

HavanpHble 93Tambl  OMOJOTUYECKOM
spomtonnu. l'mnoresa PHK- wmwpa.
dopMupoBaHuE MEMOPAHHBIX CTPYKTYP
u BO3HUKHOBEHUE  MPOTOKJIECTKHU.
[lepBbie KJIETKM U UX DSBOJIOIUSL.
@opMHUpPOBAaHUE  OCHOBHBIX TPy
JKHUBBIX OPTaHU3MOB.

Hemoncmpayuu:

Topmpemui:

@. Penu, JI. ITactep, C. Mumnep,

A. W. Onapumn, I'. FOpwu.

Tabauywvl u cxemol: «BO3HUKHOBEHUE

CoaHEYHOM CHCTEMBDY,

PackpbiBaTh cojepikaHHe TEPMUHOB U
MOHATHI: KpealroHU3M, a0uOTeHE3,
BUTAIM3M,  IAHCIEPMHUSA,  OHOIO0?3,
KoaIepBaThl, MPOOUOHTHI, CHMOMOTCHE3.
XapakTepru3oBaTh METOJIbI HM3yUYCHHUS

HCTOPHUYCCKOIO IIpou1jIoro 3eMIn.

[Tepeuncnsateb OCHOBHBIE JTaIIbI
XUMHUYECKOMN HOUOJIOTHYECKOUN
IBOJIIOIUH.

N3narats copep:kaHue rUmoTe3 U TEOpUil
BO3HUKHOBEHHUs KU3HUM Ha  3emiie
(KpeanroHusMa, CaMOITPOU3BOJIBHOTO
3apOKICHUS (CTIOHTaHHOTO),
naHcriepmuu, runore3sl  PHK-mwmpa).
OnuceiBaTth 3KcriepuMenTsl C. Musnepa
u I'. IOpu no nomy4eHur0 OpraHuyecKux
BEILIECTB W3 HEOPTaHUYECKUX IIYyTEM
a0MOTEHHOTO CUHTE3a
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«Pa3BUTHE OPraHUYECKOro MHUPay,
«PactutenpHas kieTka», « KuBoTHas
KJICTKa», «ITpokapuornyeckas
KJICTKa»

87



®denepanpHas padouast mporpamma | buomorus. 10—11 xmaccsr (6a30BbIi yPOBEHB)

2.2

OcCHOBHBIE  3Tambl
HBOJIIOLIAN
OpPraHUYECKOr0 MUPa
Ha 3emiie, pa3BUTHE
XKU3HM 1O 3paM U
nepuoaam

PazBuTHe xu3HM Ha 3emiie Mo 3paM U
nepuosaMm. Karapxeil. Apxeiickas u
nporepo3orckas 3pbl. [laneoszorickas

9pa W e¢ TepUoAbl: KEMOPHUICKHUIA,

OpPZIOBUKCKHH, CUIIypUMCKHH,
JICBOHCKMH, KaMEHHOYTOJIbHBIH,
MIEPMCKU.

Me3o30iickas 3pa U €€ NePUOIbL:
TPUACOBBIM, FOPCKUN, METIOBOM.
Kaitno3zolickas spa u €€ nepuoibl:
11aJI€OTCHOBBIN, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.
XapakTepucTrKa KiuMara u
TEOJIOTUYECKUX MPOLECCOB.
OCHOBHBIE 3Tanbl YBOIIOLUU
PAaCTUTENBHOTO U KUBOTHOTO MUDA.
Apomopho3bl y pacTeHU# U
KUBOTHBIX. [losiBIeHMe, pacuBer u
BBIMUPAHHE TPy KUBBIX

OpraHu3MoB. /Jemoncmpayuu:

Tabnuyer u  cxemvi:  «Pa3BuTHe
OpPTraHUYECKOTO MHUPaY,
re0XpOHOJIOTHYEeCKas TabnuIa;

KOJIJICKII WA «(DOpMLI COXPaHHOCTH

PackpriBath conepkanne TEPMUHOB U
MOHSATUM: DO0H, 0dpa, TNEPHOI,
apomopdo3si, WIMO0AJaTaLNH.

3HaTh MMOCJICAOBAaTCIbHOCTD SOHOB!

KaTapXxew, apxewu, MIPOTEPO30H,
banepo3oif; ap: apxemckas,
MPOTEPO30MCKas, MMAJIE030MCKas,

ME€3030MCKasl, KAMHO30MCKasl; IEPUOJIOB:

KeMOpHUNCKHUIA, OPJIOBUKCKHH,
CHJTYPUHCKHU, JIEBOHCKHUM,
KaMEHHOYTOJIbHBIN, IIEPMCKHH,
TPHUACOBBIM, FOPCKUU, MEJIOBOM,
11aJI€OTrCHOBBIN u HEOI'€HOBBIM,
AHTPOIIOTECHOBBIM.

XapakTepu3oBaTh OCHOBHBIE COOBITHUSI
B Pa3BUTUU OPTaHUYECKOTO MHpaA IO
spaM M TepuoAaM TeoJOTrHYeCcKOu
UCTOPUH; STarbl pa3BUTHS
PACTUTENHHOTO W JKMBOTHOTO MHpA.
Beimenute  TiaBHBIE  apOMOPQO3BI
pacTeHud U KUBOTHBIX. CpaBHUBATH
MEXTY coboit npeJcTaBuTeNeH
CHUCTEMaTHYCCKUX TPy OPTaHU3MOB,
BBISIBIIAITH  YEPTHl  YCIOXKHEHHUS W
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MCKOTIAEMBIX KUBOTHBIX M PACTCHUI».
Jlabopamopuvie u npakmuueckue
pabomol:

HpI/ICHOCO6JI€HHOCTI/I
KHN3HHU

K

YCIOBUAM

89



®denepanpHas padouast mporpamma | buomorus. 10—11 xmaccsr (6a30BbIi yPOBEHB)

[Ipaktrnueckas padota Ne 1. «M3yuenne
HMCKONIAEMBIX OCTAaTKOB pAaCTEHUM W
KUBOTHBIX B KOJUICKLIUSAX).

DKCKypcust « IBOIOLNSI OPraHUYECKOTro
mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHbIH WIMKPAEBEAUECKUN My3€eil)

2.3

CoBpeMeHHas
cucTemMa

OpraHU4CCKOro Mmupa

CucremMa OpraHM4eckoro Mupa Kak
oTpaxkeHne  HBoJOIUU.  OCHOBHBIC
CUCTEMAaTUYECKHE IPYIIIBI OPTraHU3MOB.

Jemoncmpavyuu:

Tabnuywr u cxemwr: «CoBpeMeHHas

CUCTCMA OPraHUYCCKOTO MHUpa»

PackpbIBaTh coaep:kaHHe€ TEPMUHOB U
HNOHATUI: CHCTEMATHKA, NCKYCCTBEHHAs U
€CTeCTBEHHas Kiaccudukanus, OnHapHas
HOMEHKJIATypa, MPUHIUI
UEPAPXUIHOCTH.

XapakTepu3oBaTh COBPEMEHHYIO CUCTEMY
OpraHUYeCcKOTO MHUpa
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2.4

DBOJIIOIMS YET0BEKA
(anTpOIIOreHe3)

DBOJIIOIMS 4Y€JIOBEKA. AHTPOMNOJIOTHUS
KaK Hayka. Pa3Butue npeacraBieHu o
MPOUCXOXKJICHUHN YeloBeKka. MeToabl
n3ydeHus anTpornorenesa. CxoJicTBa 1
pa3INuus 4eJIOBEKA U KUBOTHBIX.
CucremaTHyecKoe MoJ0KEHHUE YeIOBEKa.
Jemoncmpavyuu:
Ilopmpemui: 4. JapBuH.
Tabauysr u cxemolr: «CpaBHEHHE
QHATOMUYECKUX YEpPT CTPOCHUS
YeJIOoBeKa M YeJIOBEKOOOpa3HBIX
00€3bsTHY.

Obopyoosanue: CJICTIKH Wn
U300pKEHUSI KAMEHHBIX OpYIuit

PackpeiBaTth conepxaHue TEPMUHOB M

NIOHSATHMN: AHTPOIIOJIOT U,
AHTPOIIOTCHE3, YeJIOBEK
pazymubiii(Homo sapiens),

MMPpAMOXO0XKIACHUC, BTOpasA CHIHAJIbHAsA
CHCTCMaA.

HGpC‘II/ICHHTB 3aJ1a4y aHTPOIIOJIOTUH,
OTAaIllIbICTAHOBJICHUA u Pa3BUTHA
HpGI[CTaBJ'IeHI/Iﬁ O IPOUCXOKICHHUU
YCJIOBCKA.

N3naratb  OCHOBHBIE  ITOJIOYKEHMS
teopun Y. JlapBuHA, KpPUTHUYECKHU
OLICHHMBATh HEHAYYHYIOMH(POPMAIIIO
O TPOUCXOXKIEHUU 4YEJIOBEKa. 3HATh
CHUCTEMATUYECKOE TIOJIOKECHUE
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TIEPBOOBITHOTO YeJIoBeKa:
qorepsl, pyouna, ckpeda

KaMHH-

Buja Homo sapiens, mepeduciiaTh ero
MOP(]OTIOTO-aHATOMUYECKHE TTPU3HAKH
pasHoro ypoBHs (THII, KJIacc, OTPSI U

zp.).

yCTaHaBJ'H/IBaTB ‘-IepTBI cXoacTBa n
pa3JIH‘IHﬁ‘l€HOBeKa nu KHUBOTHBIX.
O6'B$ICH$ITB nu OLICHUBATH 3HAQUCHUC
HAaY4YHBIX 3HaHHﬁ O IIPOUCXOXKIACHUU
YCJIOBCKA IJId IIOHUMAHUA MECTAa U pOHI/I
YeJI0BeKa B MIPHPOIC
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2.5

JIBYKyIIIME CUITBI

(paxTopsr)
aHTPOTIOTeHEe3a

JIBokytme CHJIBI (dakTophr)

AHTPOITOTCHE3A. Hacnencreennas
MU3MCHUYHMBOCTD U €CTCCTBEHHBIN OTOOP.
OO0111ecTBEHHBIH oOpa3 KU3HHU,
MU3TOTOBJIEHUE OpyIHi Tpyna,
MBIIIUICHUE, PEUb.

Jemoncmpavyuu:

Tabnuyer u  cxemvi:  «CpaBHEHHE
AHATOMHUYECKHUX YePT CTPOCHUS YEIIOBEKA
u YEeJII0BEKOOOPA3HBIX 00C3bIHY,
«OcHOBHBIC MECTa MAJICOHTOJIOTMYECKUX
HaXO0JIOK IIPEAKOBCOBPEMEHHOTO

YCJIOBCKaA».

OO6opynoBanue: MyJsiKU
«ITpoucxoxaeHne yenoBeka
(MaJICOHTOJIOTUUECKUE HAXOJIKH )»

PackpbiBaTh conepikaHue TEPMUHOB U
NOHATUN: (HAKTOPBI aHTPONOTeHEe3a,
TPYIIIOBOE COTPYIHUYECTBO, peyb,
opynuiHas TeSITENIbHOCTb,
noJIUMOp(HU3M.

XapaxkTepu3oBaTh IBUKYIIHUE CUITBI
(paxTopsl) AHTPOIIOreHE3a:!
OMOJIOTUYECKHE H COLHAJIbHBIC,
CpPaBHUBATH UX MEXY COO0M
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2.6

OcHOBHBIC cTauun
9BOJIFOIIHMH YCJIIOBCKA

OCHOBHBIE CTaIMM U BETBU 3BOJIIOIUU
YeJ0BeKa: aBCTpajonuTeku, Yenosek
yMenbii, YenoBeK MNpsIMOXOISIIUN,
UenoBek HeaHAEpTalbCKuil, YelmoBek
pa3yMHBId ~ COBPEMEHHOTO  THIIA.

HaXOI[KI/I HCKOIIaCMBbIX  OCTAaHKOB,

BpeMsi  CYLIECTBOBaHHUsA,  00JIacThb

pacrpocTpaHeHus, 00bEM TOJIOBHOTO
MoO3ra, 00pa3  JKWU3HHU, OpYIus.
Jemoncmpavyuu:

Tabnuyvr u cxemvi: «OCHOBHBIE MeECTa
MaJICOHTOJIOTUYECKUX HAXOJOK MPEIKOB
COBPEMEHHOTO YEeJI0BEKaY,

«/lpeBHenmme  moan», — «/lpeBHue

JIOON», «HepBBIC COBPEMCHHBIC JIFOIN.

OO6opynoBanue: MyJsiKU

«IIpoucxoxaeHue 4denoBeka» (OIOCTHI
aBCTPAJIOTIUTEKA, MUTEKAHTPOTIA,
HEaHepTalblIa, KPOMaHBOHIIA);
CICTIKA WM HM300paKCHHUS KaMEHHBIX
Opyaui  TEpBOOBITHOTO  YeJIOBEKa:
KaMHH- 4OTIephl, pyousa, ckpebdiia

PackpsiBaTh conepxaHne TEPMUHOB U
NOHATHUW: ABCTPAJIONMTEK, YEJIOBEK
YMEJIbIM, YEJIOBEK MPSIMOXOISIIUN,
HEaHAEepTaJel, KPOMaHBbOHEII,
HEOJIUTUYECKAas PEBOJTIOLINS,
epBOOBITHOE UCKYCCTBO.

XapakTepu3oBaTh U CPAaBHUBATH MEK]Y
co0Ol OCHOBHBIE CTaJUU DBOJIOIMH
YeJI0BEKa: XPOHOJOTMYECKUH BO3pacT,
apean pacnpoCTpaHEHus, 00BbeM
rOJIOBHOTO MO3ra, 00pa3 >KU3HU U

opyaus Tpyaa
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2.7 | YenoBeueckue pacsl 1 UYenopedyeckue  pacbl.  OCHOBHBIC PackpriBaTh cojepkaHre TEPMUHOB U
" MIPUPOTHBIC OOoNpIIIE  pachl:  €BPOICOUTHAS MOHATHI: Pachkl, pacoreHe3, COIUa-
aJlanTaly 4yeJoBeKa (eBpasmiickasi), HETpO-aBCTPATIOUTHASL JTapBUHM3M, pacu3M, METHCAIlUs.
(3KkBaToOpuagbHas),  MOHTOJOWJIHAS XapakTepuzoBaTb U  CpaBHHMBATh
(a3uarcko-aMepUKaHCKast). peACTaBUTEIICHUEIIOBEUECKUX pac,
UepTol MIPUCIIOCOOJICHHOCTH | paCKphIBaTh TPUYHHBI W MEXAHHU3MBI
MPEACTAaBUTEIICH YEIIOBEUECKHXpac K | pacoreHes3a, MEepedYUCIsiTh U IPUBOAMTH
YCIOBUSIM CYIIECTBOBaHMS. EIMHCTBO | MPUMEPHI MPUCIOCOOIEHHOCTH YEIIOBEKA
YeJIOBEUECKUX pac. Kpurnka |K  yCIOBHAM Cpebl, IpUMeEphI
COIIHAIILHOTO JapBUHU3MA M PacHU3Ma. IPUCTIOCOOUTEIIEHOTO3HAYCHHS PACOBBIX
Jemoncmpavyuu: IIPU3HAKOB.
Tabnuywvl u cxemol: «YenoBeueckue JlokaspiBaTth €quHCTBO BHAa Homo
pace» sapiens, HAy49HYIO HECOCTOSATEILHOCTh
PAcoOBBIX TEOPHUH, WJEH COIMATBLHOTO
JTapBUHU3MA U pacu3Ma
HToro yacoB 1o teme 9

Tema 3. Opranu3msl u OKpYy KamoIas cpeaa
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3.1 | Okonorus Kak HayKa DKoJIorus Kak HayKa. 3ajjaunu pa3ziesibl | PackpblBaTh coaepkaHue TEPMUHOB U
HKOJIOTHH. MOHSITHIA: AKOJIOT U, IIOJIEBBIE
MeToabl 5KOJIOTUYECKUX UCCIIEIOBAHUMN. | HAOIIOEHNUS, HKCHEPUMEHTHI,
DKOJIOTUYECKOE MHPOBO33pPEHHUE | MOHUTOPUHT OKPY)KAIOUIEH CpEbl,
COBPEMEHHOTO YeJioBeKa. | MOJEIUpPOBaHUE, HKOJIOTUYECKOE
Jemoncmpayuu: MHUPOBO33pPEHUE.
Ilopmpempwi: A. I'ymb6ombar, K. [lepeuncnarh 3amayu  3KOJIOTHUM, €€
®. Pyinse, J. Texkers. pa3zaelbl UCBSI3U C APYTUMU HayKaMH.
Tabauyvr u cxemwvi: xapra «lIpuponnsie XapaKTepu3oBaTh vMeTOHI’I
30HBI 3eMIII AKOJIOTMYECKUX UCCIIEOBAHUM

3.2 | Cpenbl obuTanus u Cpenpl oOMTaHus OpraHu3MOB: BoJHasl, | PackpbiBaTh coaep:kaHUE TEPMHUHOB

HKOJIOTHYECKUE
(dakTopbl

HA3eMHO-BO3IYIIIHAS, MMOYBCHHAS,
BHYTPH-OpPTaHU3MEHHAS.
DkoJyoruyeckue PaxkTopsl.

Kiaccuduxanus 3K0JI0rH4ecKux

U TOHATHH: cpema  oOWTaHUA,
JKOJIOTUYECKHUE (bakTophl,
OMOJIOTUYECKHI ONTHUMYM,

OrpaHUYMBAIOIIUN (IUMUATUPYIOIIHI )
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(bakTOpOB: A0MOTHYECKUE, ONOTHICCKUE
aHTPOTIOTCHHBIEC.

JleiicTBHE PKOIOTHYECKUX (PAKTOPOB Ha
OpTaHHU3MBI.

Jemoncmpayuu:

Tabauyet u cxemsvi: «CpenploOUTaHUS
OpraHU3MOB»

dakrtop.
XapakTepru3oBaTh YCIIOBUS cpen
oOuTaHMs OpPTraHHU3MOB;

KJacCU(UIIMPOBATh U XapaKTEepPU30BaTh
AKOJIOTHYECKHE (DAKTOPHI: A0MOTHYECKHE,
OMOTHUYECKHE u AHTPOIIOTECHHBIE.
OnuceIBaTh OEHUCTBHE DKOJOTHYECKHUX

dakTopoBHa OpraHU3MBL.
XapaxkTepusoBaTh O0COOEHHOCTH
CTPOCHUS u KU3HEICITCIIEHOCTH
pacTeHUHW U JKUBOTHBIXPA3HBIX CpeJ

oOouTanus
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3.3

AOuornyeckue
bakTopsI

AOuoTHuYeckue (haKTOpBHI: CBET,

TeMIlepaTypa, BJIQ)KHOCTb.
dotonepuoauszm.IIpucrnocodieHus
OpraHu3MOB K JICUCTBUIO A0MOTUYECKUX
dakTopoB. buosornueckuepuTMsl.
Jemoncmpavyuu:

Tabauywl u cxemor: «DoTonepuogu3zm».
Jlabopamopnbie u npaxmuyeckue
pabomol:

Jlabopatopnass ~ pabora  Ne 3.
«Mopdonoruaeckue 0COOEHHOCTH
pacTeHuN M3 Pa3HBIXMECT OOMTAHUSD).
JlabopaTtopHnas pabora Ne 4. «Bnusinue
CBETa Ha POCT W PA3BUTHE UYECPECHKOB
KOJIeyCca»

PackpeiBaTh copepKaHle TEPMUHOB U
MOHATUN: a0MOTHYECKHE (PAKTOPHI,
(poroneproansm, OMOIOTUYECKUE PUTMBI.
AHaIM3UPOBATH NENCTBUE CBETa,
TEMIEPATYPBbI, BIAXXHOCTU HA OPraHU3MBbI
u IPUBOIUTH IPUMEPHI
IPUCIIOCOOIEHHOCTH OPraHU3MOB.

[IpoBoauTH OMONOrHYECKUE HAOTIOICHUS
1 0hOPMIISITH PE3yJIbTaThl POBEACHHBIX
HaOJII0IEHUI
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3.4

buotnueckne
(dakTopsl

buotnueckue (bakTopsI. Bunpr

OMOTHYECKHX B3aUMOJICUCTBUN:
KOHKYPEHIIUS, XUITHUIECTBO, CUMONO03 U
ero ¢opwmel. [Tapasutusm, koomeparus,
MYyTYyaJau3M, KOMMEHCAJU3M
(KBapTUPAHCTBO, HAXJICOHUYECTBO).
AMeHcanu3M, HeUTpain3M. 3Ha4YEHUE
OMOTHYECKNX  B3aUMOJJEUCTBUN IS
CYILIECTBOBAHMUS OpraHu3MOB B
IPUPOAHBIX COOOIIECTBAX.
JHemoncmpavyuu:

Tabnuywl u cxemol.: «llumeBbie Henm»

PackpeiBaTh copepkaHue TEPMHHOB
U TIOHSATUM:OMOTHYECKHE (DAKTOPHI,
XHUIIHUYIECTBO, napa3uThu3M,
KOHKYPEHITUS, MyTyaJIn3M, CAMOHO3,

KOMMCHCAJIN3M, HaXJIe6HI/I'-IeCTBO,

KBapTUPAHCTBO, aMEHCaJIU3M,
HEUTpaIU3M.
Xapakrtepu3oBaTb OHoTHYECKUE

(bakTOpbl U BUJIBIB3AUMOOTHOIIICHUHN
MEXIy OpraHM3MaMmH; IPUBOJAUTH
MIPHUMEPBI B3aHMHOM
IPUCIOCOOJIEHHOCTH ~ OPraHu3MOB.
CpaBHuBaTh MeEXay coOOW BHIBI
OMOTHYECKUXB3aUMOIEHCTBUIN
OpTraHu3MOB
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3.5 | Dkonoruyeckue 1 DKOJIOTHUECKHE XapaKTECPUCTHKU PackpbiBaTh cojepikaHHe TEPMHUHOB H
XapaKTCPpUCTUKH BU1a TIOMYJISLIU Y. OCHOBHBICIIOKA3ATEIN MOHATUU: TOMYJALUSA, YUCICHHOCTb,
1 MOy IS N TIOIYJISIUK: YUCIEHHOCTD, INIOTHOCTh, | IUIOTHOCTB, POKIAEMOCTh, CMEPTHOCTD,
POXKIIa€MOCTh, CMEPTHOCTh, TPHUPOCT, IIPHPOCT, MUTpAIus, JUHAMUKA
murpanus. JMHaMHKa YHCICHHOCTH YUCJICHHOCTH TTOMYJISIINH.
TOMYJISIUN U €¢ PEryJISIIHS. XapakTepru30BaTh OCHOBHBIC TIOKA3aTEITN
Jlemoncmpayuu: u AKOJIOTHYECKYIO CTPYKTYPY
Tabnuyor u cxemv: «TOTyTATHL, NOIYJISAIMK, ONKMCHIBATH  MEXaHU3MBI
«3aKOHOMEPHOCTH pOCTa ykcieHHocTr | PCTYPILMI HUCICHHOCTH HOIYJISAITHN
MONYJISIUUHA UHPY30pUU-TYPETBKI».
Jlabopamopnsie u npakmuueckue
pabomur:
[Ipaktruueckas padora Ne 2. «IToxcuer
IJIOTHOCTH TIOIYJISIIUN Pa3HbIX BUIOB
pacTeHui»
Htoro yacoB mo teme 5

Tema 4. Coo0111ecTBa M DKOJOTrHYECKHE CHCTEMBI
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4.1 | CooOrecTBa Co00111eCTBO OpraHU3MOB — OHUOIIEHO3. PackpeiBath conepkaHue TEPMUHOB U
OpraHU3MOB CTpykTypbl ~ OHOIICHO3a:  BHJIOBas, MOHATHI: OWOIEHO3, H3KOCHCTEMA,
MIPOCTPAHCTBEHHAs, Tpoduyeckas OMOTEOIICHO3, BHJIbI-IOMHHAHTEHI,
(rtumieBast). Bubl-noMUHAHTHI. JKOJIOTHYECKas HHIIIA.
CBsi3u B OMOIIEHO3E. XapakTepu3oBaTh OnoIIeHO3
Jemoncmpavuu: (cooOmiecTBO), ero BHJIOBYIO,
Tabnuyvr u cxemwvi: «lluieBsie 1EMH», | IPOCTPAHCTBEHHYIO U TPODHUUECKYIO
«bHOIIEHO3: COCTaB U CTPYKTYpay. CTPYKTYPBHI.
Obopyoosanue: MOJICIIb-aNTUTMKALIAS OOBACHATH pOJIb KOMITOHCHTOB
«Tunnuneie OMOIIEHO3BDY; TepOapHii OMolLleHO3a B TOJJICPKAHUH €TI0
«PacTurennHbIC cooO11ecTBaY; CTPYKTYpPbl W  CYLICCTBOBAHHS  Ha
KOJUIeKIUA «BbHUOIIEHO3) onpe;[enéHHoﬁ TCPPUTOPUHN. OOBACHATH
OMOJIOTUYECKUNA  CMBICT  SIPYCHOCTH
WINCTOBOM  Mo3aumku.  CpaBHHUBaTh
KOMITOHEHTBI OMOIIEHO30B, MX BUIOBYIO,
POCTPAHCTBEHHYI0 H  TPOPUICCKYIO
CTPYKTYPBHI, CBSI3U MKy OpTaHU3MaMH
4.2 | DKOCHUCTEMEBI u DKOJIOTHYECKHE CUCTEMBI (KOCHUCTEMBI). | PackpbiBaTh cojepkaHue TEPMHUHOB H

3aKOHOMCPHOCTH HUX

CYILIECTBOBAHUS

IlonsTue 00 IKOCUCTEME u
OHMOreoreHO3E.

CDYHKI_II/IOHaJIBHBIe KOMIIOHECHTHI

MOHSATHH: DJKOCHCTEMa, OHOIreoIECHO3,
IPOAYIEHTBI, KOHCYMEHTBI, PEIYIICHTHI,
Tpo(UIECKUEe YPOBHH, ITUIIICBAS
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HKOCHCTEMBI: TIPOAYIIEHTHI, KOHCYMEHTHI,
PEAYICHTHI.

KpyroBopoT BemeCTB 1 MOTOK SHEPTUU

B DKOCHCTEME.

Tpoduyeckue (MUIIEBbIE) YPOBHU
AKOCHCTEMEI. [IuIieBsie ey U CeTH.
OcHOBHBIE TOKa3aTeI SKOCUCTEMBI:
6romacca, mpoAyKIHsl. DKOJOTHIECKHE
MAPaAMUIBL: POAYKIINH, YHCICHHOCTH,

oumomaccel.  CBoHcTBa  DKOCHCTEM:
YCTOUYUBOCTb, CaMOpEryJIsLu,
pa3BUTHE.

Cykueccus.

Jemoncmpayuu:

Ilopmpemuwi: A. JIx. Tencnu, B.
H. Cyxkaues.

Tabauyvt u cxemol: «IIpupoaHbie
coobmmecTBay, «llenn muTaHusay,
«IKOJIOTHYECKAS ITUPAMUIAY)

Hernb W CeTh, OKOJOTUYECKHE
nupamMubl, OnomMacca, mpoayKIus,
CYKIIECCHS.

XapakTepu3oBaTh CBOMCTBA 3KOCUCTEMBI
(e€ cnocCOOHOCTD K JJIUTEIIBHOMY
CaMONOIIEPKAHHUIO, OTHOCUTEIBHO
3aMKHYTBIM KPYTOBOPOT BEIIECTB,
HEO0OXOIUMOCTh MTOTOKA YHEPTHUH).
CpaBHHBaThH TACTOWIIIHBIE U ICTPUTHBIC
MUIIEBBIC IIETTH, TPOPUIESCKUE YPOBHU
3KOCHCTEMBI.

Paznuuate nupamMubl MPOyKIIUH,
MUPaMUIbl YUCICHHOCTH U TTUPAMHUJIBI
OMOMacCHhl.

CoCTaBIATh 1MW W CETH MTUTAHUS.
[IepeuncnsaTs CBOMCTBA 3KOCUCTEM:
YCTOWYUBOCTh,  CaMOPETYJISIIHS,
pa3BUTHE (CYKIIECCHSA).

OnuchiBaTh MEXaHU3M  TOJICPKAHUS
paBHOBECHUS B 9KOCHCTEMaX.

XapakTepu3oBaTh CyKLIECCUU, BBISIBIISThH
OPUYMHBI U OOIIMEe 3aKOHOMEPHOCTH
CMEHBI 3KOCHCTEM
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4.3

[Ipuponnsie
DKOCUCTEMBI

[IpuponHbIE S5KOCUCTEMBI.

DKOCUCTEMBI PEK U 03¢p.
DKocucTemMa XBOMHOTO NN
IIMPOKOJIMCTBEHHOTO JIeca.

PackpbiBaTh comepikanue TEPMUHOB U
MOHSATHI:  BOIHBIE  DKOCHUCTEMBI,
OHOTeO1IEHO3BI, (UTOMIAHKTOH,
300IUIaHKTOH, OEHTOC, TyMYC.

Hemoncmpavyuu:

Tabauywl u cxemwvl: «IKOCUCTEMA
IIUPOKOJIMCTBEHHOTO necay,
«IDKOCHCTeMa XBOMHOIO Jecay,
«bHoLIEHO3 BOAOEMAY.

Obopyodosanue: repbapuu U KOJUICKIIUU
pacTeHum u KUBOTHBIX,
IpUHAIICKAIITNX K Pa3HbIM
AKOJIOTUYCCKUAM TPYIIIIaM OJHOTO BHJIA

[IpuBoauTs TOpHUMEPHl  NPHUPOAHBIX
JKOCUCTEM CBOEN MECTHOCTH.
CpaBHHMBaTh Ha3eMHbIE U BOJHBIC
HKOCHCTEMBI; OPraHUu3Mbl, 00pa3yolue
pasHble Tpo(pUyecKrue ypoBHU
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4.4 | AHTpOIIOTeHHbIC AHTPONOreHHBIE SKOCUCTEMBI. PackpeiBath conepkaHue TEPMUHOB U
9KOCUCTCMBI ATpPO3KOCUCTEMBL. NOHATHN: aHTPOIIOTEHHAS YKOCUCTEMA,
VYpboskocuctembl. buonorumueckoe u | arposkocucTeMa, — YpOOIKOCHCTEMA,
X03MCTBEHHOE 3HauYe€HHE | OmopaszHooOpa3ue.
arpodKOCUCTEM U ypOOIKOCUCTEM. | XapaKTepHU30BaTh arpOIKOCUCTEMBI U
buopaznoobpazue Kak daktop | ypOOIKOCHCTEMBI, OCOOCHHOCTH HX
yCTOWYMBOCTH 3KocucTeM. COXpaHEHHE | CYIIECTBOBAHUA.
Ouosiornyeckoro paszHooOpasuss Ha | [IpuBoaMTH TpUMEpPH AHTPOIIOTCHHBIX
3emie. emoncmpayuu: 9KOCHUCTEM CBOEH MECTHOCTH, OIIMCHIBATh
Tabnuywr u  cxemwi: «Arponenosy». |H1X BHJIOBOH  COCTaB M CTPYKTYpY.
O6opyoosanue: komnekuyst «Bpegurenn | CPaBHHBATL  COCTaB M CTPYKTYpY
BKHEHIIMX  CEJIbCKOXO3siicTBeHHbIx | TPUPOAHBIX SKOCHCTCM "
KYTBTYpY arpodKOCHCTEM,  arpo’KOCHUCTEM U
ypOo3KOCUCTEM
4.5 | buocdepa — VYuenue B. . Bepnazackoro o 6uocdepe. | PackpsiBaTh conepkaHue TEPMUHOB U
rio0asbHas

AKOCUCTEMA 3EMITH

I'panunbl, coctaB U CTPyKTypa
ouocdepnl. JKuBoe BEIIECTBO M €ro
dbynakuu. Ocobennoctu 6uochepsl kak

NOHATHI: Onocdepa, KUBOE BEIIECTBO,
JTUHAMUYECKOE PAaBHOBECHE.

OuenuBath Briaa B. U. BepHanackoro
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J100abHON SKOCUCTEMBI.
JlnHamMuueckoe paBHOBECHE W OOpaTHas
CBsI3b B OMocdepe.

Hemoncmpavyuu:

llopmpemvi:  B. W. BepHaackun.
Tabauyer u cxemor: «O0IAs CTPYKTYpa
ouocgepsl», «PacnipocTpaHeHHe )KU3HU
B Oumocdepe», «O30HOBBIM 3KpaH
ouocdepb»

B CO37IaHUE yueHus o Ouocdepe.
XapakTepu3oBaTh cocTaB buochepsi,
(YHKITNH KUBOTO BeliecTBa 6rnochepsl
U OTIpEeIIATh (Ha KapTe) 00JIacTH €ro
HarOOJIBIIIETO PACIPOCTPAHCHUSI.
[TpuBOAUTE TIPUMEPHI TPOSBICHUS
(yHKUUNA XKUBOTO BELIECTBA OMOCPEDPHI,
OMOTEOXUMHUYECKOH JeSITETLHOCTH
YeloBeKa.

[lepeuncnsats ocobeHHOCTH OHOC(epbl
KaK 1J100aJbHON SKOCUCTEMBI 3eMIIH

4.6

3aKOHOMEPHOCTH
CYILIECTBOBAHUS
onochepsr

Kpyrosopotsl BEIIECTB 151
OMOTEOXUMUYECKHUE ITUKIIBI DJIEMEHTOB
(yrnepona, a3ora).

30HanbHOCTH  Onocdepsl. OCHOBHBIE
OMOMBI CYIIIH.

Jemoncmpayuu:

Tabauyvr u cxemovl. «KpyroBopor
yraepoaa B ouochepe», «Kpyrosopot
a30Ta B IPUPOJIEN

PackpbiBaTh coepkaHne TEPMUHOB U
MOHATHI: IEIOCTHOCTh OHocdepsl,
KPyTrOBOPOT BEIIECTB,
OMOTEOXUMHUYCCKHEC IIUKJTBI
3JIEMEHTOB, 30HAIBHOCTh OMOCHEPHI,
OMOMBI.

OnuckIBaTh KPyrOBOPOT BEIIECTB,
OMOTeOXUMHUYECKHE ITUKIIBI a30Ta U
yraepoja B 6mnocdepe.

OOBACHATH MPUYUHY 30HATBHOCTH
ouocdepsl. [lepeuncusTs u
XapaKTePU30BaTh OCHOBHBIE OMOMBI
cymu 3eMIIn
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4.7

YesroBeuecTBO B
ounochepe 3emm

YenoseuecTBo B Ouochepe 3emin.
AHTpOTIOTEHHBIE HW3MEHCHUS B
ouocdepe. I'modbanbHbIC

PaCKpBIBaTI) COACPKAHUC TCPMHUHOB U
TTOHSITHI: AHTPOIIOICHHBIC U3MCHCHU A,
AKOJIOTUYECCKUU KpHU3HcC, r7100aJIbHEIC

OKOJOI'MYCCKUC HpO6JICMI>I.

Hemoncmpayuu:

Tabauyvr u  cxemwvr: «llpumepHbie
AHTPOIIOTCHHBIE ~ BO3JCHCTBUS  Ha
npupony», «BaxHeWmMe HCTOYHUKH
3arpsA3HEHHs. BO3JyXa U TIPYHTOBBIX
BOJI», «IlouBa — Ba)KHEHUIIIas
cocrapisitonas onochepn», «PaKkTOpbI
nerpajauuu  1nousy, «llapHHKOBBIN
ahdexT», «DakTopbl paguOaKTUBHOIO
3arpsisHeHust  Omocdepn»;  Kpachas
kHura P®, u3o0paxkeHus OXpaHseMbIX
BHJIOB PACTEHHUU U )KMBOTHBIX

pOOIEMBI.

XapaktepusoBarbh OMOChHEpHYIO pOIlb
YeJI0BEKa.

[IpuBoUTH MpPUMEPHI AHTPONOTEHHBIX
U3MEHEHUM B Onocdepe.

OueHuBaTh MOCJEACTBUS 3arpsi3HCHUS
BO3/YIIIHOM, BOJTHOW CPE/ibl, U3MEHEHHUS
KJIMMara, COKpalIeHUs
O6uopazHoobOpasusl.

dopMyIUpoBaTh COOCTBEHHYIO MO3UIIUIO
0 OTHOUIEHHWIO K TJIOOAJIbHBIM U
pEruoHaIbHBIM AKOJIOTUYECKUM
npoOiemMaMm, apryMeHTHUPOBATh  CBOIO
TOYKY 3pEHHUSI.

HaszpiBaTh npuYMHBI MNOSBICHUS
IIPUPOAOOXPAHHOMN JTUKH,
pacKpbIBaTh 3HAYEHUE IMporpecca
JUISL IPEOJIOJIEHUS DKOJIOTHYECKOTO
KpH3nca
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4.8 | CocymiecTBOBaHUE 1 CocyiiecTBoBaHuE PUPOBI u | PackpbiBaTh copepaHue TEPMUHOB U
IIpUpPOaAbI U YCJIOBCUYCCTBA. COXpaHeHI/IC [IOHSITUN: panroHaJIbHOE
YeJIOBEUECTBA O6ropazHooOpasus KaK OCHOBA | 11y1100/10TIONB30BAHME,  YCTOHIMBOE

ycTounBoct  Omocheprl.  OcHoBa
pa3BUTHE, KOIBOJIOLIHUS.
PalMOHAIBHOTO yIpaBJICHUS
XapakTepru3oBaTh parmoHaIbHOE
NPUPOAHBIMH ~ pecypcamMu H  HX
WCITIOJIb30BAaHUE TIPUPOTHBIX PECYPCOB;
ucroJib3oBaHue. JlocTuxkeHus: Onoaoruu
OCHOBHBIC TIOJIO)KEHMSI ~ KOHILICTIIIUU
U OXpaHa MpUpOJIbI. .
YCTOWYHBOTO Pa3BUTHS
Jemoncmpayuu:
Tabauywl u cxemwi: «buochepa u
YEIIOBEK
HToro yacoB 1o Teme 9
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO 34

YACOB IIO ITPOTPAMME
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