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®enepanpHas padbouas nporpamma no yueOnomy npeamery «buonorus» (6a3oBblit
ypOBEHb) (mpeameTHas ob0nactb «EcCTeCTBEHHO-HAy4YHBIE MpPEIMEThI»)  (nanee
COOTBETCTBEHHO - MporpaMma IO OWOJOTHMU, OMOJOTHS) BKIIOYAET MOSICHUTEIBHYIO
3aIliCKY, COJep>KaHue OOy4YeHUs, TUIAHUPYEMBIE PE3yNIbTaThl OCBOCHHS MPOTPaMMBbI IO
OHOJIOrMY, TEMATUYECKOE INIAHUPOBAHUE.

[TosicHutenpHas 3amucka OTpakaeT OOIIWE e W 3aJauyd W3y4eHHUs OHOJIOTHH,
XapaKTEPUCTUKY TCHUXOJIOTMUYECKUX MPEANOChUIOK K €€ U3YYEHHIO OOyYaroIIMMUCH,
MECTO B CTPYKType y4eOHOro IUlaHa, a TakKe MOJXOJbl K OTOOPY COJEp:KaHMs, K
OTIPEICIICHUIO TUIAHUPYEMBIX PE3YIbTATOB.

Conepxanue OOydeHHsI pacKphIBaeT COJAEpXKaTelbHbIE JIMHUM, KOTOpHIE
npeayiaraloTcs sl 00s13aTeIbHOTO M3YYEHHUS! B Ka)XJIOM Kiacce Ha YpOBHE CpEIHETO
oO1iero oOpa3oBaHusl.

[Imanupyemble pe3ynbTaThl OCBOCHHSA MPOTPaMMBbI MO OHOJOTHU BKIIOYAIOT
JMYHOCTHBIE, METampeaMEeTHbIe pe3yabTaThl 3a BECh MEPUOJ OOy4YeHHUS Ha YpOBHE
cpeaHero of0uiero oOpa3oBaHusl, a TakKKe MPEIMETHBIC JOCTHKEHUSI 00ydYaromerocs 3a
KaXJIbIH T0J1 00yUeHHUS.

IMNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OWOJOTHU TEOPETUYECKYIO OCHOBY JIJIst
OTpENENCHUS TOIXOM0B K (OPMHUPOBAHHUIO COJICpKAHUS ydeOHOTO TpeaMera
«buonorus» coctaBuIn: KoHIenTyanbHslie nojoxenus GI'oC COO
O B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEPIKaHUs, PE3YIbTATOB 00yUYEHUsI U TpeOOBaHUI
K YPOBHIO TMOJATOTOBKH BBIITYCKHHUKOB, IOJOKEHUS 00 OOMMX MEIAX W MPUHIINAIAX,
XapaKTEPHU3YIOIINX COBPEMEHHOE COCTOSIHIE CHCTEMBI CPEAHETO 001Iero oopa3oBaHus B
Poccuiickoit @enepanuu, a TakykKe MOJOXKEHUS O crienuduke 6uonaoruu, e€ 3Ha4YeHUN B
MO3HAHUHU KUBOUW MPUPOJIBI U 0OECTICUCHUH CYIIECTBOBAHUS YEJIOBEYECKOTrO 0OIIECTRa.
CoryiacHO Ha3BaHHBIM TIOJIOKEHUSIM OIPENENIEHbl OCHOBHBIE (PYHKITUU MPOTPAMMBI T10
Ouonoruu u e€ CTpyKTypa.

[Iporpamma mo Ouosnoruu ma€T MpEACTaBICHHE O LENsAX, 00 oOiiel cTpareruu
OoOy4eHHMsI, BOCIIUTAHUS U PA3BUTHs OOYYAIOIIUXCS CPEICTBAMHM YYEOHOTrO MpeameTa
«buonorus», ompenenser 00sg3aTeTbHOE TPEAMETHOE COACpPKAHUE, €ro CTPYKTYPY,
pacmpesieieHue 1O pasfenaM W TeMaM, PEKOMEHIyeMYI0 TOCIeI0BaTeIbHOCTh
U3YYCHUST y4eOHOTO MaTephaia ¢ y4éTOM MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX
CBs3CH, JIOTUKM  00pa3oBaTEeIbHOTO  TIpollecca,  BO3PACTHBIX  OCOOCHHOCTEH
oOydJarommxcs.

B mporpamme mo OMOJIOTHHM TakXe YYUTBIBAIOTCS TPEOOBAHUSA K IJIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM M  TPEAMETHBIM  pe3ysibTaraM OOy4YeHUs B
(dbopMHpPOBaHUNM OCHOBHBIX BHUOB Y4Y€OHO -TIO3HABATEIHHOW EATETHLHOCTH/Yy4eOHBIX
JEUCTBUN 00YYAIONTUXCS IO OCBOCHUIO COJIEPKAHUS OMOJIOTUYECKOTO 00pa30BaHMUsI.

B nporpamme mo Oumonormm (10-11 xmaccel, 0a30BbI YpPOBEHB) peaTM30BaH

3
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MIPOCMATPUBAETCS HAIPABJICHHOCTh HA PA3BUTHE 3HAHUMN, CBSI3aHHBIX ¢ (OPMUPOBaAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS, IEHHOCTHBIX OpHEHTAUUN  JIMYHOCTH,
HKOJIOTMYECKOTO MBIIUICHUS, MPEICTABICHUA O 3J0POBOM 00pa3e >KU3HU U OEpeKHBIM
OTHOIIIEHHEM K OKpyXkaromei mnpuponHoit cpeme. [lostomy Hapsany ¢ u3ydeHHEM
0011eOMOIOTUYECKUX TEOPUH, a TakKe 3HAHUM O CTPOCHHMU >KHUBBIX CHUCTEM Pa3HOTO
paHra W CYIIHOCTA OCHOBHBIX TPOTEKAMOIIMX B HUX MPOIECCOB B MPOrpaMMe IO
OMOJIOTHUN YJIEJIEHO BHMUMAaHHE HCIOIb30BAHUIO MOJTYYEHHBIX 3HAHUWA B TIOBCEIHEBHOM
KU3HM ISl pEIICHUs MPUKIAAHBIX 3a]ad, B TOM 4YHUCIE: OPO(HIaKTUKA
HACJIEICTBEHHBIX 3a00JIEBaHUI UYeOBEKa, MEIUKO-TEHETHYECKOTr0 KOHCYJIbTUPOBAHUS,
000CHOBaHUS IKOJOTHYECKHU 1E€TIECO00PA3HOTO MOBEACHUS B OKPYXKAIOIIEH MPUPOTHOM
cpelne, aHalM3a BIUSHUS XO3SMCTBEHHON JESATEIBHOCTH YEIOBEKa Ha COCTOSIHHE
OPUPOAHBIX M HCKYCCTBEHHBIX HKOCHUCTEM. YCHIICHHE BHHUMAHHUS K TMPUKIAJIHON
HAIPaBIEHHOCTH y4eOHOro mpeamera «bHoNoTHS» TPOAUKTOBAHO HEOOXOIMMOCTHIO
oOecriedyeHrs YCIOBHM IS pEIIeHUsT OJHOW M3 aKTyalbHBIX 3aJad IIKOJIHHOTO
OMOJIOTMYECKOT0 00pa30BaHusl, KOTOpas Mnpeanoaraet GOpMHUPOBAHUE Y 00YUaAIOLIUXCS
CIIOCOOHOCTH  aJanTHUPOBAaThCA K HW3MEHEHUSM JUHAMHYHO  Pa3BHBAIOIIETOCS
COBPEMEHHOTO MHpA.

[IporpaMMa 1O OWONOTUM SBISIETCS OPUEHTHPOM JUIS COCTaBJICHHS pabodnx
IpPOrpaMm, aBTOPHI KOTOPBIX MOTYT NPEIJIOKUTh CBOW BapUaHT IOCJIEI0BATEILHOCTH
U3YYCHHUS] U CTPYKTYphl y4eOHOro maTtepuaiia, CBO€¢ BHJIEHUE MyTel (HOPMHUPOBAHUS Y
oOyuaroruxcst 10-11 kjaccoB MpeAMETHBIX 3HAHWM, YMEHUH U CIOCOOOB y4eOHOI
NESTEIPHOCTH, a TaKXEe METOJWYECKUX PEIICHUN 3ajad BOCHHUTAHHUS M Pa3BUTHS
cpenctBamu yuebHoro npeameta «buonorus.

buonorust Ha ypoBHe cpeiHero ooiero oopazoBaHus 3aHUMAET BakHOe MecTo. OH
obecnieunBaeT (popMHUpoOBaHHE Yy OOyYarOIMMXCS MPEICTABICHUN O HAyYHOU KapTUHE
MHpa, pacHMpsieT U 0000IIaeT 3HAHUS O KUBOW TPUPOJE, €€ OTIUYUTEIBHBIX
MpHU3HAKaX - YPOBHEBOW OpPraHM3AIMH W JBOJIOLWHU, CO3MAET YCIOBUS JUISI: TMO3HAHUS
3aKOHOB XUBOH TMPHUPOILI, (GOPMHUPOBAHUS (PYHKIIMOHATHHOW TPaMOTHOCTH, HABBIKOB
310pOBOTO U 0€30MacHOTr0 00pas3a *KU3HU, IKOJOTUUECKOTO MBIIUICHUS, 1IEHHOCTHOTO
OTHOIIEHUS K JKUBOW TIPUPOC M YETTOBEKY.

Bonbioe 3HadeHue OWONOTHA HMEET TaKXKe JUIsl PEIICHUS BOCIHUTATEIbHBIX M
Pa3BUBAIOIIMX 3a7a4 CPEIHEro 001ero oOpa3oBaHMs, COIMAIM3AIUU O0YUYaIOIIUXCS.
N3yuenue Ouonorun obecrieuuBaeT yclIoBUs JUisl (OPMUPOBAHUS MHTEIUIEKTYaTbHBIX,
KOMMYHUKAIIMOHHBIX W WH(GOPMAIIMOHHBIX HAaBBIKOB, JACTETHYECKON KYJIbTYPHI,
CIIOCOOCTBYET HWHTErpallii OWOJOTUYECKHX 3HAHUW C TPEJCTABICHUSIMH U3 JIPYTUX
y4eOHBIX TPEIMETOB, B YAaCTHOCTH, (PU3UKH, XUMUU U Teorpaduu. Hazpanubie
MOJIOKEHUSI O TpEeAHAa3HAuYeHWH Yy4eOHOro mpenMera «bHomorus» cocTaBWIM OCHOBY
JUIS  OTIpEeNeNICHUs] TOAXOJ0B K OTOOpYy M CTPYKTYPHPOBAHHIO €r0 COJICpKaHWUS,
NPECTaBICHHOTO B IpOrpaMMe 0 OMOJIOTHH.

Ot6op conepxanust ydeOHOoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMI KyJIbTypOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPHIM
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O0IIel KyIbTYphI, OMPEIEISIONINE aJeKBaTHOE TOBEICHUE YeJIOBEKa B OKPYXKAlOIIeH
IPUPOJTHON cpene, BOCTpeOOBaHHBIE B TIOBCEAHEBHOW JKM3HHM U TPAKTHYECKOM
nesitenpHOocTH. Ocofoe MecTo B ITOM CHUCTEME 3HAaHUW 3aHUMAIOT SJIEMEHTHI
COJIEp)KaHusl, KOTOpBIC CIyXaT OCHOBOW il (OPMUPOBAHHS TPEACTABICHUN O
COBPEMEHHOW €CTeCTBEHHO-HAYYHON KapTUHE MHpAa M IIEHHOCTHBIX OpPHEHTAIUSIX
JMYHOCTH, CIOCOOCTBYIONIUX T'YMaHU3AIMHA OMOJIOTHIECKOTO 00pa30BaHusl.

CTpyKTypUpOBaHUE COACpPKAHUS Y4EOHOr0 MaTepralia B porpaMmme 1mno OuoJIoruu
OCYIIECTBICHO C YYETOM TPUOPUTETHOTO 3HAYCHHSI 3HAHWKA 00 OTIMYHUTEITHHBIX
OCOOCHHOCTSIX JKMBOW TPHUPOJIBI, O €€ YPOBHEBOW OpTraHM3alMM W D3BOJIONUU. B
COOTBETCTBHHM C OTHUM B CTPYKType ydeOHOro mnpenMera «bBHOIOTHS» BBIICICHEI
CIICYIOIINE COJepKaTeNbHble JTUHUM: «buonormss kak Hayka. MeToapl Hay4yHOTO
no3HaHus», «Kierka xak Ouosornueckas cucreMan, «OpraHu3Mm Kak Ouosioruueckas
cuctemay, «CucremMa ¥ MHOrooOpasue OpPraHUYECKOrO MUpa», «IBONIONUSA KUBOU
IPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

[enps nzydyenus: yueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE - OBJIaJICHUE
OOYYaIOIIMMHUCS 3HAHUAMH O CTPYKTYPHO-(QDYHKIIMOHAJIBLHON OpraHu3aliii >KUBBIX
CHUCTEM pa3HOr0 paHra U MNpPUOOpETeHHE YMEHHM HCIONb30BaTh JTH 3HAHUS IS
I'PaMOTHBIX JIEUCTBUI B OTHOIIEHUU OOBEKTOB KUBOM MPUPOJIBI U PEHICHUS PA3IMYHBIX
YKU3HEHHBIX TIPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueoHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
oOecrieuynBaeTCs PEIICHUEM CIICIYIONINX 3a/1a4:

OCBOCHHE 00YYarONUMUCSA CUCTEMBI 3HAHUM O OMOJIOTHYECKUX TEOPUSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIOTe3aX, TMpaBUIIaX, CIYXallUX OCHOBOM ISt
dbopMHUpOBaHUS MPEICTABICHUN O ECTECTBEHHO-HAYyYHON KapTHHE MHpa, O METOoJax
HAyYHOTO TO3HAHUS, CTPOCHHHM, MHOTOOOpa3uh M OCOOEHHOCTSX MKHUBBIX CHUCTEM
pPa3HOTO YpOBHS  OpraHW3allid, BBIJAIONIUXCS  OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYYAIOMIMXCS  IMO3HABATENIbHBIX, MHTEIICKTYIbHBIX
U TBOPYECKUX CIIOCOOHOCTEH B MpOIEecCe aHalu3a JaHHBIX O MYyTSIX pPa3BUTHUS B
OMOJIOTUY HAYYHBIX B3TJISJIOB, UACH M MOIXOJ0B K M3YUYCHHUIO KUBBIX CHUCTEM Pa3HOTO
YPOBHSI OpTaHU3AINH;

CTaHOBJICHHE y 00yYaromuxcsi 001Ied KyabTyphl, QYHKIIMOHATBEHON IPaMOTHOCTH,
pa3BUTHE yMEHUN OOBSICHATH U OIICHUBATh SBJICHHUS OKPYXKAIOIIETO MHUpa KUBOU
MPUPOHI HA OCHOBAHUH 3HAHUHN U OTBITA, MOTYYEHHBIX NPU U3YYSHUH OUOJIOTHHY;

dbopmupoBaHre Yy O0y4YaIOIIUXCS YMEHUN WILTIOCTPUPOBATH 3HAUCHUE
OMOJIOTUYECKUX 3HAHMM B TIPAKTUYECKON JICSITEIIBHOCTH 4YEJIOBEKAa, pPa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTH;

BOCMUTaHNE YOSKIEHHOCTH B BO3MOKHOCTH TIO3HAHHS UYEJTOBEKOM IKHUBOU
MIPUPOJIBI, HEOOXOAUMOCTH OEpEKHOTO0 OTHOIICHHUS K HEH, COOMIOAEHHS STHUYSCKUX
HOPM TIPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaAHUM;

OCO3HAHWE IIEHHOCTH OWOJOTUYECKUX 3HAHWM IS TIOBBIIICHUS  YPOBHS
HKOJIOTUYECKOM KYJIBTYpHI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
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NPUMEHEHHE MPUOOPETEHHBIX 3HAHUW M YMEHUN B TMOBCEAHEBHOW JKU3HU IS
OLICHKH TOCJIEACTBUN CBOEH JEATEIIBHOCTH MO OTHOIICHUIO K OKpYXKallleh cpene,
COOCTBEHHOMY 370pOBBIO, O0OOCHOBaHHE U COONIOJEHHE Mep MPO(UIAKTUKH
3a00J1eBaHUM.

B cucreme cpeanero obiero obpazoBanusi «buonorus», nydaemas Ha 6a30BOM
YPOBHE, SBISETCS 00s3aTEIbHBIM YUYE€OHBIM MPEAMETOM, BXOJAIIUM B COCTaB
npeaMeTHON 06sacTu «EcTecTBeHHO-HAYYHBIE TPEAMETHDY.

OO6m1ee 9uciIo 4acoB, peKOMEHOBAHHBIX JJISI M3YYeHUsI OMoJIoruu - 68 yacos: B 10
Kiacce - 34 gaca (1 gac B Henento), B 11 kimacce - 34 gaca (1 gac B Hefieio).



®denepanbHas pabodas mporpamma | buomorus. 10-11 kmaccst (6a30BbIi YPOBEHB)

COILEPKXAHUE OBYUYEHUASA

10 KJIACC

Tema 1. buoJsiorusi Kak HayKa

buonorust kak Hayka. CBs3b OHMOJOTMU C OOIIECTBEHHBIMHU, TEXHHUYECKUMHU H
JIPYTUMH €CTECTBEHHBIMH HayKaMu, (huiocopuelt, ITUKOW, ICTETUKOW U mpaBoM. Poib
Oouonoru B (POPMUPOBAHWU COBPEMEHHOW HaydyHOM KapTuHbl Mmwupa. Cucrema
OMOJIOrMYECKHUX HayK.

MeToapl MO3HAaHUSA JKUBOM HpHUPOAbI (HAOIIOJEHHE, SKCIEPUMEHT, OIHCAHUE,
U3MepeHHe, KiaccupuKalus, MOJEIMPOBaHNE, CTaTUCTUYECKass 00pabOTKa JaHHBIX).

emoncmpayuu:
Hopmpemuwi: Y. Jlapsun, I'. Menaens, H.K. Konbnos, Ix. Yorcon u ®. Kpuk.
Taonuuvt u cxemol: «MeToAbI IO3HAHUS KUBOU PUPOIBD.

J/labopamopnvie u npakmuueckue padoomoi:
[Ipaktrueckast padota Ne 1. «Mcnonb3oBaHue pa3InyHbIX METOJOB MPU HU3yUYECHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI M UX OPraHU3alMs

Kuble cucteMbl (OMOCHUCTEMBI) Kak MNpeAMeT u3ydeHus Ouosioruu. OTinuue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OmocucTeM W WX pa3zHooOpazue. YPOBHHM OpraHu3aluu OHOCHCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHW3MEHHBIN, MOIMYJALUOHHO -BUIOBOH,
AKOCHUCTEMHBIN (OMOTE€OLIEHOTHYECKHU ), OnOChEepHBI.
demoncmpayuu:

Taonuusr u cxemvri: «OCHOBHBIE TPU3HAKU KU3HU», «YPOBHU OpraHU3alMU
KUBOU MPUPOABD.

Oobopyoosanue: monens monekyinsl JJHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOEHNE KJICTKH

XUMHUUYECKHMN COCTAB KIETKA. XUMHUUYECKHUE IJIEMEHTHI: MAaKpO3JIEMEHTHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpaIbHbIE BEIIECTBA.

@OyHKIMM BOJBI M MHHEPAIbHBIX BeHmecTB B Kiertke. l[lomnepxanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u cTpoeHHEe OEIKOB. AMHHOKHCIOTBHI - MOHOMEPBI OEIKOB.
He3aMeHumble ¥ 3aMEHHMMbIE AMUHOKHUCIOTBHL. AMHWHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYPBI OCJIIKOBOW MOJIEKYJbI (MIEpPBUYHAS, BTOPUYHAS, TPETUYHASI U YETBEPTHUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bromornueckne QpyHKIUU OEIKOB.

depmeHTHl - OMoJioTHueckune Karanu3artopbl. CtpoeHue ¢epMeHTa: aKTUBHBIN
HeHTp, cyocrpaTHas cneuu@uuHocts. Kopepmentsl. Butamunbl. Otianunst hepMeHTOB
OT HEOPTraHWYECKUX KaTaJu3aTOpPOB.
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VYrieBoapl: MOHOCaxapuabl (TIIOKO3a, prubo3a W JAE30KCHPH003a), AUCaXapUIIbI
(caxaposa, JakTo3a) W  nojucaxapuabl  (Kpaxmana, TJHUKOTEH, IEJUII0JI03a).
buonoruueckue QyHKIIUU YTIIEBOJOB.

Jlumuner:  tpurnuuepuasl,  Gochomunuabl, crepounsl. [ uppoduiabHO-
runpodoOHbie cBoMcTBa. bruonornueckue pynkuuu nunuaoB. CpaBHEHHE YTIIEBOJOB,
O€NKOB U JIMMIUAOB KaK HICTOYHUKOB SHEPTHUU.

Hykneunossie kucnortsl: JJHK u PHK. HykneoTuasl - MOHOMEpbl HYKJIEMHOBBIX
kucnoT. Crpoenue u ¢pynkuuu JJHK. Ctpoenne n pynkuuun PHK. Buast PHK. ATO:
CTpO€HHUE U (QYHKIIUH.

[urtonorus - Hayka o kjeTke. KiietouHas Teopusi - npuMep B3aUMOJCHCTBUS HIEH
U (aKTOB B HAYYHOM MO3HAHUHU. MeTObl U3yUEHUs KIECTKH.

Krnerka xak menoctHas xkuBasg cucrema. OOIIMe NPU3HAKU KJIETOK: 3aMKHYTas
HapykHasg memOpana, Mosiekysbl JIHK kak reHetmueckuid ammapaT, CUCTEMa CHUHTE3a
Oeka.

Tunel KIETOK: 3yKapuOTHYECKass M Mpokapuothyeckas. OCoOOCHHOCTH CTPOEHUS
npokapuoTuyeckou kietku. Kierounas crenka 6akrepuil. CTpoeHUE 3yKapuOTHYECKOM
KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENIbHOM, )KUBOTHOM U TPUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPhl KIETOK - KJIETOYHAs CTEHKA, TJIUKOKAJIHUKC, UX
¢ynkuu. [lnazmatuueckas memOpana, e€ cBoiicTBa W ¢yHkiuu. Lluromnasma u eé
opraHouabl. OnHomemOpanHble opraHouasl kietku: OIIC, ammapar [Nombmxw,
130coMBI. [101yaBTOHOMHBIE OPraHOUABI KJIETKH: MUTOXOHIPHH, IIJIACTU/IBL.
[IpoucxoxaeHne MUTOXOHIpUM U macTul. Buasl mactuna. HememOpaHHble OpraHouabl
KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTP, LEHTPUOIU, PECHUYKHU, KIYTHUKU. DYHKIUH
OpraHOMJIOB KJIETKU. BKitoueHus.

SAnpo - perynsaTopHbld LeHTp kieTku. CTpoeHue sapa: saepHas o000J0uKa,
KapuoIuia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

demoncmpayuu:

Ilopmpemuwi: A. Jleenryk, P. I'yk, T. llIBann, M. Ulnelinen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxiun, K.M. bap.

Juazpammor: «PacripefiesieHne XMMHUYECKUX DSJIEMEHTOB B HEXKHMBOU MPHUPOJIEY,
«Pacrnipenenenne XuMUUECKUX DJIEMEHTOB B dKUBOU MPUPOIE.

Tabauywl u cxemol: «Ilepunonnueckas TabaUIIa XUMUUECKUX DJIEMEHTOBY,
«CtpoeHnue MoJeKynbl BOAb», «buocunTes Oenka», «CTpoeHUE MOJICKYJbI OeKay,
«Ctpoenue depmentay, «HykmeunoBsie kuciaotel. JHK», «CtpoeHue Momekysl
AT®», «CTpoeHHE D3YKApHUOTHYECKON KIETKH», «CTpOEHUE 3IKMUBOTHOU KIETKWY,
«CtpoeHue pacTUTENbHOW KJIETKH», «CTpoeHHEe NPOKAPUOTHYECKOM  KIIETKWY,
«CtpoeHue saqipa KIETKN», « Y TIeBOAbD, «JIUmuabh».

Obopyoosanue: CBETOBOW MUKPOCKOII, 000PYIOBAaHUE JJIS TPOBEACHUS
HaOMIOACHUHN, W3MEpPEHUN, OSKCIEPUMEHTOB, MHUKPOMpENnapaThl  PAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.
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Jladopamopusie u npakmuueckue padoomol:

Jlabopatopnas padota Ne 1. «/3yueHne KaTaIuTUIECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl WA KaTajlasbl)y.

JlabopatopHast padota Ne 2. «/3ydeHne CTpOCHUS KIETOK PACTEHUM, )KUBOTHBIX U
OaxkTepuil MO MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIPENapaTax U UX OIHCAHUEH.

Tema 4. ’)KuzHeneATeJJbHOCTh KIETKH

OOMeH BemiecTB, WIH MeTa00oMu3M. AccHMUIAIUA (TIACTHYCCKHH OOMEH) H
JTUCCUMUIISIINSA  (SHEPTeTHYEeCKHii OOMEH) - JBE€ CTOPOHBI E€IWHOTO MpoIecca
Merabonu3ma. Poilb 3aKOHOB COXpaHEHHS BEIMIECTB W DHEPrUM B TIOHUMAHHH
MeTabonmu3ma.

Tunsl oOMeHa BemiecTB: aBTOTpodHBIA U TerepoTpodHbiii. Ponbs depmenToB B
O0OMEHE BEIIECTB U MPEBPAIICHUH YHEPTHH B KIICTKE.

®dotocunTe3. CBeroBas u TeMHoBasi (a3pl oTocuHTe3a. Peakuuu doTocuHTe3a.
O¢ddextuBHOCTh (poTOCHMHTE3a. 3HaUeHUE (HOTOCUHTE3A IJIS KU3HU Ha 3emiie. BrnusiHue
yCcloBUM cpeabl Ha (OTOCHMHTE3 M CIOCOOBI TMOBBIIIEHUSI €0 MPOIYKTUBHOCTH Y
KYJbTYPHBIX PACTCHUM.

XeMocuHTe3. XEMOCHHTE3UPYIoIIHe OakTepuu. 3HAUY€HHE XEMOCHUHTE3a IS
YKU3HH Ha 3emIe.

OHepreTuueckuii oOMeH B KJeTKe. PaciiemiieHue BeUIECTB, BBIIECICHUE W
aKKyMYJIMpPOBAHHE HSHEPIrUM B KIETKE. DTambl dHEPreTH4YecKkoro oomeHa. [numkomnus.
bpoxenne u ero Buapl. KHCIOPOIHOE OKHUCIEHWE, WM KJIETOYHOE [IbIXaHUE.
OxucnurensHoe GochopunrpoBanue. IPHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakiuu marpuyHoro cuntesa. ['enernueckas unbopmanus u JJHK. Peanuzamms
reHeTudecko wuHpopManmu B KIeTke. [‘eHeTHdyeckuid KO W €ero CBOWMCTBA.
Tpanckpuniust - matpuunblii cuHTe3 PHK. Tpancmsiius - Gumocunte3 Oenka. DTaribl
TpaHcisiu. KonupoBanue aMuHokucioT. Poibs pubocom B OuocuHTe3e Oemnka.

Heknerounsie ¢opmbl xu3Hu - BuUpycbl. Uctopusi oTkpeitus Bupycos (J.U.
NBanoBckuit). OcOOEHHOCTH CTPOSHUS W KHU3HEHHOI'O ITMKJIa BUPYCOB. bakrepuodarmu.
bosie3Hn pacreHuid, >KUBOTHBIX UM YEJOBEKAa, BbI3BIBAEMbIE BHUpycaMu. Bupyc
uMMmyHoaeduimta yenoBeka (BUY) - Bo3oyaurens CIIM/la. OGpaTHas TpaHCKpHUIIUS,
peBepTaza u unTerpasa. [Ipodunaktuka pacnpocTpaHeHus BUPYCHBIX 3a00JICBaHHIA.

emoncmpayuu:
Ilopmpemwi: H.K. Konwsuos, /[.1. Banosckuii, K.A. Tumupsses.
Tabnuuwvt u cxemot: «Tunel nuTanusy, «Metaboauzmy», « MUTOXOHIPUSY,

«JHepreTuyeckuii  oOMen», «Xiopomiact»y, «®orocunrtesy», «Ctpoenue JHK»,
«CtpoeHue u (QyHKIHOHUpOBaHHE TeHa», «CuHTe3 Oenka», «['€HeTHYeCKHil Koy,
«Bupyce», «baktepuodarn», «Ctpoenune u xuzHeHHbld uuki Bupyca CIIM/a,
oakTepuodaray, «Pemnukanus JJHK».

Oobopyoosanue: wmonenu-anmmkanuu «Yasoenue JHK wu  TpaHckpunimsy,
«buocuntes 6enkay, «CTpoeHne KIETKN», Mojenb cTpykTypsl JJHK.
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Tema S. PasmMHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB

Kierounblii UKL, WM )KU3HEHHBIN 1K KieTku. MHTepdasza u muto3. [Ipouecchl,
nporekatoume B uHTepdaze. Permkanusa - peakuus MarpuuHoro cunrtesa JJHK.
Crpoennie XxpoMocoM. XpOMOCOMHBIM HA0Op - KapHOTHUIL. JUIMIIOUAHBIA U TarIOUIHBIHN
XpOMOCOMHbBIE Ha0Opbl. XpomaTuibl. lLlUTomornyeckue OCHOBBI Pa3MHOXKEHUS W
WHJMBUAYAJIBHOTO Pa3BUTHS OPTaHU3MOB.

Jenenue kietku - Muto3. Ctaguu muto3a. [Iponecchl, MpoucxXoasme Ha pa3sHbIX
CTaausIX MUTO3a. bOIOrn4ecKknuii CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH - aroITo3.

®opmbl pa3MHOKEHHS] OpraHU3MOB: Oecrojioe M TMoyioBoe. Buasl Oecronoro
Pa3MHOXEHUS: JEJICHUE HA/IBOE, TOUKOBaHHE OJIHO - ¥ MHOTOKJICTOYHBIX,
cropooOpa3oBaHHE, BEre€TaTUBHOE pPa3MHOXKEHHE. VICKyCCTBEHHOE KIOHHUPOBAaHUE
OpraHU3MOB, €r0 3HAYCHHE ISl CEJICKIUU.

[TonoBo€ pa3MHOXKEHUE, €T0 OTIIMYUS OT OECIOIOrO.

Meiio3. Craguum Meino3a. Ilpomecchl, NpouCXOASIIME HA CTaauAX Meio3a.
[ToBenenue xpomocoM B meio3e. KpoccuHrosep. bronorudyeckuil CMbICI U 3HAYECHHE
Meno3a.

["ameTorenes - mporecc oOpa3oBaHUs MOJOBBIX KJIETOK Yy >KMBOTHBIX. [loyioBbIe
JKeJe3bl: CEMEHHUKH M simuHuKu. OOpa3oBaHUE M Pa3BUTHE MOJIOBBIX KJIETOK - raMeT
(cmepmaTto3ouy, SULEKIETKA) - crepMaroreHe3 M ooreHe3. OCOOCHHOCTH CTPOCHHS
AMUEKIETOK U criepMaro3ouaoB. Omnonorsopenue. [Taprenorenes.

NunuBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpHOHaIbHOE  pa3BUTHE
(aMOpuorenes). OTtanbl 3MOPHOHAIBHOTO PAa3BUTUSA Y TMO3BOHOYHBIX KUBOTHBIX:
npoOyieHue, racTpyisuus, opraHoreHe3. IlocTamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MIPsIMOE, HENpsiMoe (JIMYMHOYHOE). BiusiHue cpeabl Ha
pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOKAEHHBIE YPOICTBA.

Poct u passutue pacrenuii. OHTOreHe3 HBETKOBOTO PACTEHHSI: CTPOEHUE CEMEHH,
CTaJuu Pa3BUTHSL.

emoncmpayuu:

Tabauywl u cxemol: «@OopMBbI pa3MHOKEHHUSI OPTAaHU3MOBY, «JIBOMHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereratnBHOE pa3zMHOKEHUE PACTECHUI,
«/lenenue kietku Oakrepuit», «CTpoeHHE TIOJIOBBIX KIETOK», «CTPOCHHUE XPOMOCOMBI,
«Knerounbi nukin», «Pemmmkanus JJHK», «Muto3», «Menosy», «IIpsmoe n Henpsimoe
pazButue», «l'ameroreHes y MIIEKONHUTAIOMUX U YeIoBeKa», «OCHOBHBIE CTaauu
OHTOTE€HE3a».

Oobopyoosanue: MUKPOCKOI, MUKpoIipenapathbl «CrepMaTo30uabl
MJICKOITUTAIOWIETOY», <«JSlMIeKkneTka MIeKonuTammero», «KaproknHe3 B KIETKax
KOpEIlIKa JyKa», MarHuTHash Mojelb-anmuiukanus «Jlenenue knetkw», moaens JIHK,
MoIeNTb MeTa(azHO XPOMOCOMBI.

10



®denepanpHas padbouast mporpamma | buonorus. 10-11 knaccs! (6a30BbIi YpOBEHB)

Jlabopamopuvie u npakmuueckue padomol:

JlabopaTtopHas pabora Ne 3. «HabGmoneHre MuTo3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKPOTIPEIapaTax».

JlabopaTtopHas pabota Ne 4. «M3yueHne CTpOEHHUS TOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpenapaTax.

Tema 6. HacsieicTBEHHOCTH M1 MK3MEHYUBOCTH OPraHU3MOB

IIpenmer m 3amauv reHeTuku. Mcropust pa3BUTHUS T€HETUKU. Posb LUTONIOrMU U
HAMOPUOJIOTUN B CTAHOBJICHUM T'€HETUKH. BKIIal poCCUICKUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETHKU. MeETombl TeHETHKU (THOPHUIOIOTUYECKUH, ITUTOTCHETUYECKUM,
MOJIEKYJISIpHO-TeHeTHUeCKUii). (OCHOBHBIE TEHETUYECKUE TOHATUA. | eHeTudeckas
CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIINBAHUM.

3aKOHOMEpPHOCTH HacJeJI0BaHUs NPU3HAKOB, YCTaHOBJIEHHBIe [. MeHueneM.
MonorubpuiHOe CKpelIMBaHue. 3aKOH €IMHO-00pa3usi TUOPUJIOB MEPBOTO MOKOJICHHUS.
[IpaBuno TOMHUHUPOBAHUS. 3aKOH PACLICIUICHUS TPU3HAKOB. [’ MIIOTE3a YUCTOTHI TaMET.
[TonHOE 1 HENTOTHOE JOMUHUPOBAHHUE.

JuruOpugHoe ckpemuBaHUE. 3aKOH HE3aBHCHUMOTO HACJEIOBaHUS MPU3HAKOB.
[{uToreneTnueckre  OCHOBBI  JUTHOPUIIHOTO  CKpeIIMBaHUS.  AHaIM3UpYIoIee
CKpeluBaHue. VICronp30BaHnEe aHaJU3UPYIOLWIETO CKPEIIUBAHUS IS OIPEIEIICHUs
re€HOTHUIIa OCOOHU.

CuerienHoe HacienoBanue mnpusHakoB. Padora T. Moprana mo ciemieHHOMY
HACJICIOBAaHUIO TeHOB. HapylieHre cueryieHust reHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUS HACIEACTBEHHOCTHU. | eHeTHYeCcKue KapThl.

['enetnka mnosa. XpOMOCOMHOE OMNpPEAECICHUE TMOJIa. AYTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OoMOraMeTHbI€ U reTeporaMeTHble Opranu3mbl. HaciienoBanue npu3HaKoB,
CUEIUICHHBIX C TTOJIOM.

N3MeHnunBOCTh. Buapl WM3MEHUMBOCTH: HEHACJIEACTBEHHAs W HACIECIICTBECHHAS.
Ponb cpenpl B HEHACIEICTBEHHON M3MEHYMBOCTH. XapaKTePUCTUKA MOAU(PUKAIIMOHHON
W3MEHUYMBOCTH. BapualMOHHBIM psii W BapuauuMoHHas KpuBasd. Hopma peakuun
npusHaka. KonnyecTBeHHbIE M KAYECTBEHHBIE IIPU3HAKM WU HMX HOPMa PEaKLHUH.
CpoiicTBa MOU(DUKAITMOHHON U3MEHYUBOCTH.

HacnencrBennasi, wWiauM  TeHOTUNMYECKas, W3MEHUMBOCTh. KomOunatuHas
W3MEHYMBOCTh. Meio3 U TMOJIOBOM MPOIECC - OCHOBA KOMOMHATUBHOW M3MEHYMBOCTH.
MyrtanrionHass u3MeH4YMBOCThb. Kilaccudukanus MyTaluili: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. Yacrota ¥ mnOpuyuHBl MyTauumid. MyTarenHsle  (akTopbl. 3aKOH
TOMOJIOTMYECKUX PSAZIOB B HACIEACTBEHHOU n3MmeHunBoct H.W. BaBuiiosa.

BuesnepHast HaClI€ACTBEHHOCTh U U3MEHUYUBOCT.

['enernka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/Ibl TEHETUKHU YEIIOBEKA:
reHeaJornueCcKui, OJIM3HEIOBBIN, ITUTOTCHETUYECKUN, OMOXUMUYECKUN, MOJICKYJISIPHO -
reHeTnyeckuii. CoOBpeMEeHHOE OIpeIeNIEHUE T€HOTHUIIA: ITOJIHOTEHOMHOE
CEKBEHHPOBAHWE, TEHOTUNHPOBAaHWE, B TOM uywnciae ¢ nomouipto [IIP-ananmu3a.
HacneacrBennsle 3a00JI€BaHUs YEIOBEKA: T€HHBIE 00JIE3HHU, O0JIE3HU C HACIEICTBEHHOU
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MPEAPACIOIOKEHHOCTbIO, XPOMOCOMHBIE Oosie3Hu. CoMaTH4eCKUe W TEeHEPATUBHBIE
MyTauu. CTBOJIOBBIE KJIETKH. [IpuHLMIBI 3710poBOro oOpa3a >KW3HH, JAHUATHOCTHKH,
npoQUIaKTUKA ¥ JICUCHUS TEHETHYECKHX  Ooyie3Hel. Meauko-TeHeTH4ecKoe
KOHCYJIbTHPOBaHHE. 3HAUEHUE MEAUIMHCKON F€HETUKU B NPEIOTBPAIICHUH U JICUCHUU
TeHETUYECKUX 3a00JIeBaHMI YEeIIOBEKA.

emoncmpayuu:

Hopmpemwir: I'. Mennenb, T. Mopran, I'. ne ®pusz, C.C. YUerBepuxon, H.B.
Tumodees-Pecosckuii, H.M. Basuios.

Taonuuvt u cxemovr: «MOHOTHOPUHOE CKPEIIMBAHUE U €r0 IUTOrEHETUYECKAas
OCHOBa», «3aKOH paCUICIUVICHHUS] U €ro LUTOT€HETHYECKas OCHOBA», «3aKOH YUCTOTHI
ramer», «JlurubpuaHoe ckpemuBanue», «lluTonoruueckne OCHOBBI JTUTHOPHIHOTO
cKkpenuBaHus», «Meo3», «B3auMmonelcTBUe aieNnbHBIX TEeHOB», «l eHeTnyeckue
KapThl PAacTEHHUH, >XUBOTHBIX M 4YEJIOBEKa», «l'eHeTuka mnoja», «3aKOHOMEPHOCTH
HACJIEI0BAHHUS, CLEINIEHHOTO C NOJIOM», «KaprOTUIIBI YeI0oBEKa U KUBOTHBIX», « Bumbl
U3MEHYMBOCTY», «MoaudukanuonHas u3MeHYHBOCTh», «HacnemoBanue pesyc -
(pakropar, «I'eHeTHKa rpyni KpoBu», «MyTallMOHHAs ©3MEHYUBOCTHY.

Obopyoosanue:  Mopaenu-anMKanuu «MOHOTHOPUTHOE CKPEIIUBAHUEY,
«Henonmnoe  nomuHupoBanue»,  «luruOpumaHoe  ckpemmBaHue»,  «llepekpéct
XpOMOCOM», MUKPOCKOI M MuKponpenapat «Jpo3zodpuna» (Hopma, MyTauun (GOpMBI
KpBUIbEB M OKPACKU Tela), repoapuii «I'opox moceBHOM».

Jlabopamopuvie u npakmuyueckue padomoi:

JlabopatopHas pabora No 5. «M3ydenuwe pe3ynbTaTroB MOHOTHOPUIAHOTO W
JUTUOPUTHOTO CKPEIIMBAHUS Y APO30(QHIIbI Ha TOTOBBIX MUKpPOIIpErnapaTax».

JlaGopatopnas pabota Ne 6. «M3ydyeHue MoauPUKAIIMOHHOW W3MEHYHBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIIa U BApUALMOHHON KPHUBOW».

JlabopaTopHass pabota Ne 7. «AHanmu3 MyTaluid y JApo30(Quiabl Ha TOTOBBIX
MUKpOIpenaparax.

[Ipaktrueckast padora Ne 2. «CocTaBieHue U aHaJIU3 POAOCIOBHBIX YEIIOBEKA.

Tema 7. Ceniekuusi opranu3mMoB. OCHOBbI O0HOTEXHOJIOTHH

Cenekys KaK HayKa ¥ IPOLECC. 3apOKACHNUE CENEKINHA U JOMECTUKALUSA. Y UCHHE
H.W. BaBuioBa 0 HEHTpax MPOUCXOXKACHUS U MHOTrooOpasusi KyJbTYPHBIX PACTEHH.
[{eHTpbI MPOUCXOKAEHUS TOMAIIHUX KUBOTHBIX. COPT, mOopoAa, IITaMM.

CoBpeMeHHbIE METO/Abl CeNeKIMH. MaccoBbli M HMHAWBUAYAJIbHBIM OTOOpPHI B
CEJEKIIMM PpAaCTeHHMM W KUBOTHbIX. ONLEHKa JKcTepbepa. bIM3KOpOICTBEHHOE
CKpeuiuBanue - nHOpuauHr. Yucras nunusa. CKpellMBaHue YUCTBIX JMHUU. ' eTeposuc,
win rubpuaHas cuna. HeponcTBenHoe ckpemuBaHue - ayrOpuaudr. OtnanéHHas
rubpuanzanus u e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M IMOJIy4€HHUE MOJUILUIOUIOB.
JIOCTHKEHUS CEJIEKIMN PACTEHNUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHosOrHs Kak oOTpacib NPOWU3BOACTBA. | €HHas MHXXEHEpUs. OTarmbl
co3nanus pekombunantHor JIHK u TpancreHHbIx opranu3MoB. KineTouHas nHxeHepusl.
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Kinerounsle KynpTypbl. MUKPOKIOHAIBHOE pa3MHOXKEHUE pacTeHni. KinonupoBanue
BBICOKOIIPOAYKTUBHBIX CEIIbCKOXO35MCTBEHHBIX OPTaHU3MOB. DKOJIOrH4ECKHe
u aTnyeckue npodsemel. MO - reneTudecku MOAUPHUIIMPOBAHHBIE OPTaHU3MBI.

demoncmpayuu:

IHopmpemuwi: H.W1. Basunos, 1.B. Muuypun, I'.JI. Kapneuenko, M.®. 1 1BaHoB.
Taoauust u cxemoi: xapta «L{eHTpBI TPOUCXOKIECHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacteHuii», «I[lopoasl JOMAITHUX KUBOTHBIX», «COpTa KYJbTYPHBIX PACTCHUI,
«Otnanénnas rudpuanzanusy, «Padoter akanemuka M.®. MBanoBay, «Ilonumiounaus»,
«O0OBEKTH OMOTEXHOJOTHNY, «KIleTOuHbIE KyIbTYpHI U KJIOHUPOBAHHEY,
«KOHCTpyHpOBaHHUE U TIEPEHOC TE€HOB, XPOMOCOM.

Oobopyoosanue: Myns Ky TIIOJAOB M KOPHEIIOAOB JUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IHCTBEHHBIE PACTCHUS.

Jlabopamopuvie u npakmuyueckue padomoi:

Okckypeusi « OCHOBHBIE METOJIbI U JIOCTHXKEHHUS CEJEKIIUU PACTCHUN U KUBOTHBIX
(Ha CENEKIMOHHYIO CTAHIIMIO, IUIEMEHHYIO (hepMy, COPTOUCHBITATEIbHBIA YYacTOK, B
TETUTMYHOE X035HUCTBO, TA00OPATOPUIO arpOYHUBEPCUTETA UIIH HAYYHOTO IIEHTPA)).

11 KUIACC

Tema 1. JBoJIIOIIHOHHASL O0HOJIOTHA

[IpeanocbuIKu BO3HUKHOBEHUSI SBOTIOIIMOHHON TEOPUHU. DBOIOIMOHHAS TEOPUS U
e€ Mecto B Oumosiornu. BiusiHue 3BONIOIMOHHON TEOPUU HA pa3BUTHE OHMOJOTUU U
JIPYTUX HayK.

CunerenbcTBa 3BOMIONMU. [laneonTonornyeckue: MOCJIEIOBATEIHHOCTD
MOSIBJICHUS BHUJOB B  MAJCOHTOJIOTMYECKOW JIETONHUCH, TMEPEXOJHbIe  (HOPMBI.
buoreorpaduueckue: cxoacTBo u pazaunune GayH u GIop MaTepruKoOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE:  CXOJICTBA U PA3INYMsi IMOPUOHOB Pa3HBIX BUIOB

MMO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHATIOTUYHBIE,
PYJIIMMEHTApHbIE OPTaHbl, aTaBU3Mbl. MOJIEKYIIPHO-ONOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH U OCHOBHBIX META0OJMYECKMX NyTe Yy Bcex
OpPraHU3MOB.

OBomonnoHHas teopus Y. lapsuHa. [Ipeanocbuiku BOZHUKHOBEHUS TAPBUHU3MA.
JIBMKyIIME CUJbI 3BOJIOLMHM BUAOB 1O JlapBuHY (M30BITOYHOE pPA3MHOKEHHE MpU
OTPAaHUYEHHOCTH  PECypcoOB,  HEONpeAesN€HHAass  W3MEHYMBOCTh, Oopnba  3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopust 3BooIUd (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosorus. [lomymnsiius kak eAMHUIA BUAAQ U SBOJIIOLUU.

JIBrkymue cuibl ((pakTopbl) SBONIONUU BHUAOB B MpuUpojae. MyTalMOHHBIN
npoluecc U KOMOMHATUBHAsA M3MEHUYMBOCTh. [lomynsuMoOHHBIE BONHBI U JApedd TeHOB.
N3omsmyst 1 Murpanusi.

EctecTBennbiit  otOOp - HampaBistomuid  gaktop  dBomonuH.  DOpMEI
€CTECTBEHHOTO 0TOOpA.

13



®denepanpHas padbouast mporpamma | buonorus. 10-11 knaccs! (6a30BbIi YpPOBEHB)

[IpucnocoOaeHHOCT,  OpraHU3MOB  KakK  pe3yabTaT 3Bojouuu. [Ipumepsr
PUCTIOCOOICHUN y OpraHu3MoB. ApoMopd 036l U UANO-aJANTALUH.

Bun u BugoobpazoBanue. Kpurepun Buna. OcHOBHBIE (OPMBI BHI000PA30BAHMS:
reorpapuueckoe, IKOJIOrHUECKOe.

MaxkposBosronys. @opMbl 3BOJIIOLNN: ¢dunernyeckas, IMBEPreHTHAS,
KOHBEPreHTHas, apajuiesbHas. HeoOpaTuMocTs 3BOIIOLNUN.

[IpoucxoxaeHue OT HECHELMATU3UPOBAHHBIX MpeakoB. Ilporpeccupyromas
crenuranu3anus. AfanTuBHas pajuanus.

emoncmpayuu:

Hopmpemui: K. Jlunneii, XK.b. Jlamapk, Y. Hapsun, B.O. Kosanesckuii, K.M. bap,
0. T exkens, ®. Mromep, A.H. CeBep1ios.

Taonuyvt u cxemwr: «Pa3BuTHE OPraHUYECKOro MHUpa Ha 3emiie», «3apObIlIn
MO3BOHOYHBIX KUBOTHBIX», «ApPXEOonTepuKc», «DopMbl OOpbOBI 3a CYIIECTBOBAHUE,
«EcrectBeHHbIl 0TOOPY», «MHOTO0Opasre CoOpToB pacTeHuit», «MHoroodpasue mopos
KUBOTHBIX», «[lomymsiuun», «MyTalliOHHAasE W3MEHYHMBOCTBY, «ApoMOp(O3bD»,
«Unuoanantarumny, «OO0mas aerenepanus», «JIBmkynme cuibl sBoaonuny», «Kapra -
cxema wapupyra nytemectBus Y. Jlapsunay, «boprba 3a cyimiecTBoBaHHE»,
«[IpucnocobaeHHOCTH OpraHUu3MOBY, «I'eorpaduueckoe BUJ000pa30BaHUEY,
«IKOJIOTUYECKOE BUAOOOPAZOBAHUEY.

Obopyoosanue. KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKpPacKu, HaOOp
IJIOJIOB M CeMsH, KojuleKuusa «IIpumepsl 3alIMTHBIX NPHUCIOCOOJIIEHUNA Yy KUBOTHBIX,
Mozelb «(OCHOBHBIE HAaNpaBJICHHS HBOJIOIUNY», 00bEMHas Moxaeinb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpapuueckas kapra mupa, KojuieKuus «DopmMbl COXpaHHOCTH HUCKOMAEMbIX
KUBOTHBIX M pacTeHUi», monenb ammiukanusa «llepekpéct XxpoMocom», BIlaKHbIE
npenapatel  «Pa3BuTue HacekoMoro», «Pa3BuTue JATYIIKW», MHUKpOIpenapar
«dpo3oduna» (HopMma, myTanuu GopMbI KPHLIILEB U OKPACKHU Tea).

Jlabopamopuuvie u npakmuueckue padomai:

JlaGoparopnas pab6ota Ne 1. «CpaBHeHME BHJIOB MO MOP(POJIOTHIECKOMY
KPUTEPHIO.

Jlabopatopuasi pabora Ne 2. «Onucanue NPHUCIOCOOJIEGHHOCTH OpraHu3Ma U eg
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE )KU3HH HA 3emJie

JloHayyHble TPEACTABICHUS O 3apOXKICHUM KU3HHW. HaydHble TUNOTE3BI
BO3HUKHOBEHHUS XU3HU Ha 3emMJjie: aOMOTE€HE3 U MaHCIepMUs. XUMHUYECKasT dBOJIIOIHSI.
AOHOTEHHBIN CUHTE3 OPraHWYeCKUX BEIIECTB U3 HEOPTraHUYECKUX. IKCIEPUMEHTAILHOE
MOATBEPKACHNE XMMHUYSCKOM dBojonuu. HadanbHble dTambl  OHOJOTHYECKOM
somoruu. [unoresa PHK -mupa. dopmupoBanme MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHHE TMpOTOKIETKU. [lepBble kietkm u ux sBosrouus. dopmupoBaHue
OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.
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Pa3Butne xu3Hu Ha 3emie mo 3paM M nepuoaaMm. Karapxei. Apxeiickas u
npoTepo3oiickas 3pbl. [laneo3oiickas 3pa U e€ nepuojpl: KEeMOPUINCKUM, OPJIOBUKCKHIA,
CUJIIypUNCKUN, NIEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUM.

Me3o030iickas 3pa 1 €€ NepUOAbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBbINM, AHTPONOT€HOBBIH.

XapakTepucTuKa KiIuMara M TIeoJOrM4ecKuX mpoueccoB. (OCHOBHBIE ATallbl
HBOJIIOLIUU PACTUTENILHOTO U KUBOTHOTO MHUpa. ApoMOp(O3bl Y pacTEHUI U KUBOTHBIX.
[TosiBneHue, pacuBeT U BBIMUPAHUE TPYIIT AKUBBIX OPraHU3MOB.

Cucrema OpraHMyeckoro Mupa Kak oOTpakeHue HsBomonuu. (OCHOBHbIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DOBOJIOLMS YelIOBEKa. AHTPOIOJIOTHMS Kak Hayka. Pa3BuTue mpeacTaBiIeHUN O
IPOUCXOXKJICHUN 4YesloBeKa. MeTonbl u3ydeHus aHTpororese3a. CXoacTBa U pa3inyus
YEJIOBEKa U )KMBOTHBIX. CUCTEMATUUECKOE MOJI0KEHHUE YEIOBEKA.

JBwxymme cuiibl ((akTopsl) aHTpornoreHe3a. HacieacTBeHHas: U3BMEHYMBOCTD U
€CTeCTBEHHBIN 0TOOp. OOIIECTBEHHBIM 00pa3 >KW3HU, U3TOTOBJICHUE OPYIUM Tpyna,
MBIILIEHUE, PEYb.

OCHOBHBIE CTaAUMM W BETBU 3BOJIOLMM YEJIOBEKA: aBCTPAJONHUTEKH, YeroBek
yMmensli, YenoBek npsamoxonsamui, YemoBeKk HeaHIepTadbCKui, UemoBEK pa3yMHBIN.
Haxoku McKoIaeMblX OCTaTKOB, BPEMsI CYIIECTBOBAaHMS, OOJACTh paclpOCTPaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUs.

UYenopedeckue pacbl. OCHOBHBIE OOJBIIME paChl: €BpolieouHas (eBpa3uiickas),
HErpo-aBCTpaJIouHas (PKBAaTOpHAJIbHASI), MOHTOJOHMJIHAS (a3MaTCKO-aMEpUKaHCKas).
YepThl NpUCIIOCOOJEHHOCTH MPEACTABUTENEH YENOBEUYECKMX pac K YCIOBUSIM
cymectBoBanus. EnuHcTBO yenoBeveckux pac. Kputuka pacusma.

Hemoncmpayuu:

Iopmpemout. ®©. Penn, JI. Ilactep, A.U. Onapun, C. Musnep, I'. FOpu, Y. [lapBuH.

Tabnuuvt u cxemwvi: «Bo3uukHoBenue ConHeYHOM CHCTEMBI», «Pa3BuThe
OpraHUYECKOr0 MUPay, «PacturenbHas KJIETKa», « ) KMBOTHas KJIETKa,
«IIpokapuotnueckass kinetka», «CoBpeMeHHas CHUCTEMa OpraHUYeCKOro Mupay,
«CpaBHEHHE aHATOMUYECKHX YePT CTPOCHUS YEIOBEKA U YETOBEKOOOPA3HBIX 00E3bsIH,
«OCHOBHBIE MECTa MAJCOHTOJOTMYECKUX HAXOJIOK MPEIKOB COBPEMEHHOTO UEIOBEKA,
«/lpeBHenmme mooan», «JpeBHue mroan», «llepBble  COBPEMEHHBIE  JIIOAN,
«HenoBeyeckue pach».

Oobopyoosanue: mynsixu «lIpoucxoxaeHne demoBekay (OIOCTBHI aBCTpaJOMUTEKA,
MUTEKAHTPOTa, HeaHAepTaablla, KPOMaHBOHIIA), CIACNKU WM HM300paKCHHUS KaMEHHBIX
OpyaIMii  TEpBOOBITHOTO  YeloBeKka  (KaMHU-YOIIEphl,  pyoOumna,  ckpebna),
TCOXPOHOJIOTHYECKass Ta0nuia, KoJuleKuus «DOpMBl COXPAHHOCTH HMCKOMAEMBIX
JKUBOTHBIX U PACTCHUIN».

Jlabopamopubsie u npakmuueckue padomaoi:
[IpakTuyeckas pabora Ne 1. «M3yueHHe HUCKOMAeMbIX OCTaTKOB pPACTECHUU W
YKUBOTHBIX B KOJUICKLIHSIX).
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OKCcKypcHsi «DBOJIIOLMS OPraHMYECKOro MHupa Ha 3emie» (B €CTECTBEHHO -
HAy4YHbBIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Opranusmsl U OKpY KaloLIas cpeaa

DKoJorusl Kak Hayka. 3ajadd U pas3felibl AKOJIOTUU. MeTonbl IKOJIOTHYECKUX
UCCIIEJOBAaHUM. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 00UTaHHUS OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3/1yIIIHAsA, TOYBEHHAS,
BHYTPHUOpPTaHU3MEHHAs!.

Okonoruueckue  ¢akrtoppl.  Knaccudukamuss — 9KOJIOTHUECKHX  (DaKTOpOB:
abuoTnyeckne, OMOTUYECKUE U aHTPOIOTreHHbIe. JleiicTBHE SKOIOrHYecKuX (akTOpoB Ha
OpTraHU3MBI.

AbGuotnyeckue (akTOpbl: CBET, TEMIIEPATypa, BIAKHOCTh. DOTOMEPUOAN3M.
[IpucnocobneHus opraHu3MoB K JeHcTBHIO abuoTHYecKuX (hakTopoB. buomornueckue
PUTMBI.

buotnueckue ¢akropbl. Bujael OMOTHYECKMX B3aWMOACUCTBUNA: KOHKYpPEHLUS,
XMIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapasutusm, koomepauus, MyTyallu3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINU3M, HEUTPATU3M.
3HaueHue OMOTHYECKUX B3aMMOACHCTBMI JJii CYIIECTBOBAHHUS OpPraHHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJOTHYECKHE XapaKTEPUCTUKH MOMy i, OCHOBHBIC MMOKA3aTeIN MOIYIISIIIHH:
YHCIIEHHOCTb, TNIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTD, PUPOCT, MUTpanud. J(nHamMuka
YU CJIEHHOCTH HOMYJIALNUU U €€ PeryJIsiiusl.

Hemoncmpayuu:

Hopmpemui: A. I'ymGonbar, K.®. Pynbe, O. ['ekkenb.

Taonuuvt u cxemwvr: xapra «llpupomnpie 30HBI 3emiam», «Cpenbl oOWTaHUS
opranu3moBy»,  «®Doronepuoguzm»,  «llonmymsauum»,  «3aKOHOMEPHOCTH  POCTa
YUCJIICHHOCTHU NOMYJISIMU HHPY30puu-Tyhenbkuy, «lumeBsie menm.

Jladopamopusie u npaxmuueckue padoomol:

Jlabopatopuass pabora Ne 3. «Mopdonornyeckue 0OCOOCHHOCTH paCTEHUN U3
Pa3HBIX MECT OOHUTAHUS.

Jlabopatopnasi pabora Ne 4. «BnusHue cBera Ha POCT U Pa3BUTHE UYEPEHKOB
KOJIEyCay.

[Tpaktuueckass padora Ne 2. «[logacuér mIOTHOCTH MOMYJNSIIUI pa3HBIX BUIOB
pacTeHu».

Tema 4. Coo01ecTBa ¥ 3K0JI0rH4eCcKHe CHCTEMbI

Coo0m1ecTBO Opranu3mMoB - 6uoreHo3. CTpyKTypbl OMOIIeHO3a: BUJIOBas,
MpOCTpaHCTBEHHasA, Tpoduueckas (tumiesas). Bugasl-nomuHanTsl. CBsizu B OMOIIEHO3E.

DKkosoruueckre CUCTeMbl  (9Kocuctembl). [lonstTe 00 dKocucTeMe W
ouoreorieHo3e.  DYHKIMOHAIbHBIE  KOMIIOHEHTBI ~ 3KOCHUCTEMBI:  MPOAYLEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BEHIECTB U MOTOK 3HEPTUM B JKOCHCTEME.
Tpoduueckue (muieBble) ypoBHU 3KocucTeMbl. [Iumesbie nenu u cetu. OCHOBHBIE
MOKa3aTelld SKOCUCTEMBI: OroMacca,
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OPOAYKIMSI. DKOJOTUYECKUE TMHPaMUIbL: MPOAYKIIMH, YHCIEHHOCTH, OHOMACCHI.
CBolicTBa 3KOCHCTEM: YCTOMYMBOCTb, CAMOPETYJISIUS, pa3Butre. CyKieccus.

[IpupoaHbie 3KOCHCTEMBI. JDKOCUCTEMBI O3EP M pPEK. DKOCUCTEMA XBOWHOIO WM
HIMPOKOJIUCTBEHHOT'O JIeca.

AHTPOTNIOTEHHBIE 3KOCHUCTEMBI. ATpPO3KOCUCTEMBEI. Yp603KOCUCTEMBL.
buonornueckoe u X03siCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpazue kak @akrtop ycToWumBocTu dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenue B.M. Bepnaackoro o Ouocdepe. ['panHuibl, coctaB U CTPYKTypa
ounocdepsl. JKupoe BeriecTBo U ero pyHkuuu. OcodeHHOCTH Ouochepsl Kak riao0aabHOM
AKOCUCTEMBI. /[[nHaMuueckoe paBHOBECHE U oOpaTHas CBA3b B Onocdepe.

KpyroBopotbl BeliecTB ¥ OHOrN€OXMMUYECKHE IMKIBI 3JIEMEHTOB (yriepoa,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseyectBO B Ouochepe 3emuin. AHTpOINOreHHbIE HU3MEHEHHsT B Ouocdepe.
['1o6anbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiecTBoBaHue MpUpoJibl U yenoBeuecTBa. CoxpaHeHne OMopa3HO0Opa3us Kak
OCHOBa ycToluMBOCTU Omocdepsl. OCHOBA PAMOHAIBHOIO YIPABJICHUS MPUPOIHBIMU
pecypcaMu U UX UCHOJb30BaHue. JJocTrkeHrs: OMONIOruU U OXpaHa NpUPOIbI.

emoncmpayuu:

Hopmpemwi: A.JIx. Tencnu, B.H. Cykaués, B.1. Bepnajckuii.

Taonuuvr u cxemwvr: «llumesble nenm», «bHOLEHO3: COCTaB M CTPYKTYpPa»,
«IIpuponusie coobmiectBay, «llenmu nuTaHus», «IKoJOTHYECKAs MUPAMUIAY,
«buochepa um uyenoBek», «IKOCHUCTEMa NIUPOKOJIMCTBEHHOTO Jeca», «IKOCHUCTEMa
XBOMHOrO Jiecay, «buoneno3 Bomoéma», «ArpoueHos3», «lIpumepHpie aHTpONOTreHHbIE
BO3JCUCTBUS Ha mpupoay», «BaxHelline WCTOYHHUKHA 3arpsA3HEHUs BO3AyXa U
IpyHTOBBIX BOn», «llouBa - BaxHe#mass coctaBistomas oOuocheprb», «DakTopsl
nerpanganuu mouBy, «IlapaukoBbiit addexT», «PakTopsl paAHOAKTUBHOTO 3arpsi3HEHHUS
ounochepr», «Ob6mas crpykrypa 6mocdepni», «Pacrnpocrpanenue xu3Hu B Ouochepey,
«O30HOBBIN dKkpaH Ouochepr», «KpyroBopoT yriepoma B 6mocdepe», «Kpyrosopor
a30Ta B PUPOIEY.

OO0GopynoBanue: MoOJeb-anIMKanus « TunuaHbie OMOIEHO3bI», TepOapuit
«PactutenbHble cooOIIeCTBa», Koyuiekiuu «buoneHo3», «Bpeautenn BaxHeHIUx
CEIILCKOXO3SIICTBEHHBIX KYJIBTYp», repOapuu M KOJIJIEKIIMU PACTCHUN U IKUBOTHBIX,
MpUHAJJICKAIIME K Pa3HbIM AKOJOTMYECKHMM rpynmnaM omHoro Bujaa, KpacHas kuura
Poccutickoit @enepanun, n300paskeHUsI OXPaHSIEMBbIX BUJOB PACTCHUN U KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYU HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

Cornacro ®I'OC COQO ycraHaBnuBaTCs TpeOOBaHMS K pe3ysbTaTaM OCBOCHHS
OOYYarOIIMMUCS TIPOTPAMM CPETHETO 001Iero 00pa3oBaHms: JUYHOCTHEIM,
METAINpPEIMETHBIM H TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pE€3yJbTATOB OCBOCHHS mnpeamera «buonorus»
BBIJICJICHBI CIIEAYIOIIME COCTABJISIONIME: OCO3HAaHHE OOYYAIONIMMUCS POCCUHUCKON
IPAXKIAHCKON UIAEHTUYHOCTU - TOTOBHOCTH K CaMOpPAa3BUTHIO, CaMOCTOATEIIBHOCTH H
CaMOOIIPECIICHUI0, HAIMYME MOTUBALMU K OOY4YEHHUIO OMOJIOTHH, IIeJICHAIIPaBICHHOE
pa3BUTHE BHYTPEHHHX YOCXKJICHUHM JIMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAIULUNA pa3BUTHs OWUOJIOTMYECKOTO 3HAHUSA, TOTOBHOCTh W
CIIOCOOHOCTh O0YYaloIIUXCsl PYKOBOJICTBOBATHCS B CBOCH NIEATEBHOCTH IIEHHOCTHO -
CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIUMU CHUCTEME OUOJOTUUECKOTO OOpa3oBaHuUs,
HaJMYue SKOJIOTUYECKOTO IPABOCO3HAHUS, CIOCOOHOCTH CTAaBUTH II€IM U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pPE3yJbTaThl OCBOCHUS mNpeaMeTra «bHOJIOTHS» TOCTUTAlOTCS B
€AUHCTBE Yy4eOHOW M  BOCHUTATEIBHOM  JACATEILHOCTA B  COOTBETCTBHUU C
TPAJIULIMOHHBIMA POCCUMCKAMHU COLIMOKYJIBTYPHBIMH, UCTOPUYECKMMHU W JTYXOBHO -
HPABCTBEHHBIMU IIEHHOCTSIMHU, TPUHATHIMA B OOIIECTBE NpaBWIaMH W HOPMaMu
MOBEJACHUS U CIOCOOCTBYIOT IIpoIleccaM CaMOIO3HAHHWSA, CAMOBOCIUTAHUS U
CaMOpAa3BUTHsA, PA3BUTUS BHYTPEHHEU IMO3ULHUU JIMYHOCTH, NATPUOTU3MA, YBAXKEHUS K
3aKOHY M IIPaBONOPSAKY, YEJIOBEKY TpyJda M CTapLIEMy ITOKOJICHUIO, B3aWMHOIO
YBaXKEHUS, OCEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0O U TPAJAUIHIM
MHOTOHAIIMOHAJIBHOrO Hapoxa Poccuiickon @enepauuu, OpUpOAE U OKPYNKaAOUIEH
cpene.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI yuyeOHOro mnpeamera «buosnorus» T0IKHBI
OTpaXkaThb  TOTOBHOCTh M  CIIOCOOHOCTh  OOYYalOIMXCS  PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH MO3ULMUEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOEKICHHUM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCUHCKOTO OOIIEeCTBA, pacCUIMPEHUE >KU3HEHHOTO OMbITa W ONbITa
JEATENPHOCTH B IIPOLECCE peaM3ali OCHOBHBIX HAIPaBICHUM BOCIUTATEIBbHOU
JESITETbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpakIaHCKOr0 BOCIIUTAHMSI:

C(OPMHPOBAHHOCTh TPAKIAHCKOW MO3WIMUA OOYYAIONIErocss KaK aKTHBHOTO U
OTBETCTBEHHOTO YJICHA POCCUHCKOTO OOIIECTBA;

OCO3HAaHHME CBOMX KOHCTHTYIIMOHHBIX TPaB U OOSI3aHHOCTEH, YBaKECHHE 3aKOHA M
PaBOMOPSIIKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKON ACATEIHHOCTH MPU CO3JAHUU yIEeOHBIX
MIPOEKTOB, PEUICHUU YYEOHBIX U MO3HABATENIbHBIX 33]1a4, BHIMOJIHEHUN OMOJIOTUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPENENsATh COOCTBEHHYIO IMO3UIIMIO 1O OTHOUICHUIO K SIBICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €&;

YMEHUE YYHUTHIBATH B CBOMUX JEHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJEH C pa3HbIMU YOEKICHUSMHU, KYJIbTYpPHBIMU ILIEHHOCTAMH U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJIHUYECTBY B IIPOIIECCE COBMECTHOTO BHITIOIHEHUS YUYCOHBIX,
ITO3HABATEIBbHBIX U UCCIEA0BATEIILCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIIECHHS! K MHEHUIO
OIIIIOHEHTOB TIPH OOCYKIEHNUHN CITIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO COICPIKAHMS;
TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) MATPUOTHYECKOT0 BOCITUTAHMS:

C()OPMUPOBAHHOCTb POCCUNUCKOM TPakJaHCKOH MJIEHTUYHOCTH, MaTPUOTH3MA,
YBaXXEHUSI K CBOEMY HApOAY, YyBCTBAa OTBETCTBEHHOCTH Iiepes PoaMHOMN, ropaocTH 3a
CBOM KpaW, CBOWO PoauHy, CBOM S3BIK M KYJbTYpYy, IMPOLIIOE U HACTOSLIEE
MHOTOHallMOHAJIBHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOUIEHHWE K MPUPOJHOMY HACIEIHUI0 W MAMSATHUKAM MPUPOJBL,
JTOCTHKEHHSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATH BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJIEHUE M Pa3BUTHE
OMOJOrMy, NOHMMAaHUsl 3HaYeHUs1 OMOJIOTUH B MO3HAHWM 3aKOHOB MPUPOJBI, B JKU3HU
YeJIOBEKa U COBPEMEHHOIO 00IIECTBa;

uaeitHas yOexAEHHOCTh, TOTOBHOCTh K CIyXeHHI0 U 3amure OrteyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

OCO3HAHHUE JTyXOBHBIX IICHHOCTEH POCCHIMCKOT0 Hapoja; chOPMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHS; CIOCOOHOCTh OLICHUBATh CHUTYAIIHIO
Y IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYACh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTOMUUBOTO OYIYIIETO;
OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POAUTEISAM, CO3/IAHUIO CEMBbU HA OCHOBE
OCO3HAHHOT'O NPUHATHS LIEHHOCTEW CEMEUHOM KU3HU B COOTBETCTBUU C TPAAUIUAMU
HapoaoB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHUS:

3CTETHMYECKOE OTHOIIEHHWE K MHpPY, BKJIOYash OCTETHKY OBbITAa, HAYYHOTO M
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA;

HOHUMaHKE SMOIMOHAILHOTO BO3IEHCTBHS KMBOM IIPUPOILI K €€ LIEHHOCTH;
TOTOBHOCTH K CAMOBBIP@XKEHHUIO B Pa3HBIX BUIaX HCKYCCTBA, CTPEMJICHUE MTPOSBIIATh
Ka4yeCTBa TBOPYECKOM JINYHOCTH;
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5) ¢u3nueckoro BoOCHHTAHUS, (POPMHUPOBAHHS KYJLTYPbl  3I0pPOBbSI W
IMOLMOHAJIBHOIO 0J1Ar0NOTy YU :

NOHMMAaHHE WU peaiu3alis 3[0pOBOr0 M 0e30macHOro obpasa KU3HU (310pOBOE
nuTaHue, COOJIOACHHE THUTMEHWYECKUX MPaBHJI U HOPM, COAJIaHCHPOBAHHBIN PEXHUM
3aHATUN U OTABIXA, PEryJsipHas (U3NYECKasi aKTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U TCUXHYECKOMY
310POBBIO;

MOHUMAaHUE LIEHHOCTU MPaBUJI MHJIWBUAYAIBHOTO U KOJJIEKTUBHOTO 0OE€30MacHOro
MOBEJICHUS B CUTYALUSIX, YTPOKAIOIIMX 310POBBIO U KU3HU JIFOAEH;

OCO3HAHHWE TOCHEJACTBUA U HENPUSATUS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

6) Tpya0BOro BOCHHTAHUS:

TOTOBHOCTB K TPY/Yy, OCO3HaHUE IIEHHOCTH MacTepPCTBa, TPY0II00uE;

TOTOBHOCTh K AaKTUBHOM JESTEIbHOCTH TEXHOJIOTMYECKOM M  COLMaJIbHOM
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh WHHUIMHPOBATh, IUIAHUPOBATb U CAMOCTOSTEIBHO
BBITNOJIHATH TaKyIO JE€STEIIbHOCTD;

UHTEpEC K Pa3nuyHbIM cdepaMm NpoPecCUOHAIBHON NEATENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BbIOOp Oyayliel mpodeccun U peaan3oBbIBaTb COOCTBEHHBIE
KU3HEHHBIC IJIaHbI;

TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU
BCEM KU3HHU,

7) 3KOJOTrHYecKOro BOCIIUTAHUS:

HKOJIOTHYECKH 1EJIECO00pa3HOE OTHOIICHUE K MPUPOJIC KaK MCTOUYHUKY KU3HHU Ha
3emJie, OCHOBE €€ CyIlIeCTBOBAHMSI;

MOBBIIIEHUE YPOBHS HKOJOTHUECKON KYIbTYpPHI: MpUOOPETEHHUE OIbITA
MJIAHUPOBAHUSI TMOCTYIIKOB M OLIEHKHM WX BO3MOXHBIX MOCJIEICTBUU ISl OKPYKAIOIIEH
Cpensbl;

OCO3HAHHWE TJIOOAIBHOIO XapakTepa »dKOJOTMYECKHX MpodJieM M TyTed uX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpETaeMble MPU U3YyYEHUU OMOJIOTUU 3HAHMS U
YMEHHUSI TIPU pelIeHud MpoOJIeM, CBI3aHHBIX C palMOHAIBLHBIM MPUPOAONOIE30BAHUEM
(cobmrofieHue TpaBUil TOBENECHUS B TMPUPOJE, HAMNPABJICHHBIX HA COXPaHEHHE
paBHOBECHS B 9KOCHCTEMAaX, OXpaHy BHUJIOB, IKOCUCTEM, brochepsr);

AKTUBHOE HEIPUATUE ICUCTBUM, NPUHOCAIIMX BPEH OKPYKAKOLIEH IPUPOIHOU
cpele, YMEHHE IMPOTHO3UPOBATh HEOJATONPUATHBIE HSKOJOTUYECKHE TMOCIEICTBUS
MPEeANTPUHUMAEMBIX JICMCTBUM U MIPEAOTBpAIATh UX;

HaJU4Yue PA3BUTOTO SKOJOTMYECKOTO MBIIIJICHUS, SKOJOTHYECKON KYJIbTYpHI,
ONbITA JAEATEIBHOCTH JKOJOTMYECKOW HANpPaBICHHOCTH, YMEHHSI PYKOBOJCTBOBATHCS
MMM B TIO3HABATEJIbHON, KOMMYHUKATUBHOW M COLMAJIIBHOW TMPaKTHKE, TOTOBHOCTH K
YYaCTHUIO B IPAKTUYECKOMN AEATEIHLHOCTH SKOJIOTMUYECKOW HAITPABICHHOCTH;
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8) HeHHOCTH HAYYHOI0 MO3HAHUSL:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAayKd U OOIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JHAJIOTE KYJIBTYD,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE S3BIKOBOM W YMTATENbCKOW KYJIBTYpPhl KakK CpeJlCTBa
B3aMMOJICUCTBHS MEXTY JIFOJbMHU U TIO3HAHUSI MUPA;

NOHUMaHUEe crneuupuku OHOJOTMM KaK HayKd, OCO3HaHHS €€ poiau B
(GbOpMHpPOBAHMK  pAllMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU  1EJIOCTHOIO
IpeicTaBlieHus 00 OKpY’KaloIleM MHUpPE KaK O €IWHCTBE MPUPOIbI, YelIOBEKa M
oOmiecTBa, B TMO3HAHUM TPUPOIHBIX 3aKOHOMEPHOCTEH M pEHIeHUH Mpo0sieM
COXPaHEHUs IPUPOJTHOTO PABHOBECHS;

yOeXKAEHHOCT, B 3HAUYMMOCTH OWOJOTHH Ui COBPEMEHHOM LMBUIN3ALUU:
o0OecrieueHruss HOBOTO YPOBHSA pa3BUTHS MEAMIIMHBI, CO3/JaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pelIaTh PECypCHblEe MPOOJIEMbl pa3BUTHUSL YEJIOBEYECTBA,
MOWCKa MyTeH BBIXOAAa M3 TJIOOANBHBIX JKOJIOTUYECKUX MpodiieM u obecredeHus
nepexoja K YCTOMYMBOMY pa3BUTHIO, PALMOHAIBHOMY MCIIOJIb30BAHUIO MPHUPOIHBIX
pecypcoB U (hOPMHUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIYYEHUU OMOJIOTMYECKUX 3HAHUHM B LIENSAX MOBBIIICHUS
oOuiel KyJabTypbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, KaK COCTaBHOM dYacTu
(YHKIIMOHAJIBHOM TPaMOTHOCTH oOOywarommxcs, (OpMHUPYEMON Mpu HU3y4YEHUU
OnoJoruu;

MOHMMAaHHUE CYIIHOCTH METOJIOB TIO3HAHUS, HCIOJB3YEMBIX B ECTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MCIIOJIb30BAaTh MOJydaeMble 3HAHHS Ui aHAM3a U OOBSICHEHHS
SBIICHUN OKPYXKAIOUIETO MUpa W MPOUCXOIANINX B HEM HM3MEHEHHH, YMEHHE JenaTh
00OCHOBaHHBIE 3aKIIOUYCHHUS HA OCHOBE HAYYHBIX (PAKTOB M UMEIOUIUXCSA JaHHBIX C
LEJTBIO TIOJTYYCHHsI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh ~ CaMOCTOSITENILHO ~ WCIOJB30BaTh OMOJOTHYECKHE 3HAHUSA IS
pelieHus npobyieM B peaibHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAaHWE LIEHHOCTH HAay4YHOW JI€ATENbHOCTH, TOTOBHOCTh OCYULIECTBIATH
IPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHIANBUIYAJIbHO U B TPYIIIE;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00OpPa30BaHUIO U CaMOOOPa30BaHMUIO,
K aKTUBHOMY IOJIyY€HHUIO HOBBIX 3HAHUU 1O OMOJIOTUU B COOTBETCTBUM C KU3HEHHBIMU
OTPEOHOCTSIMU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ybTaThl OCBOCHUSI ydeOHOro mpeameTa «buomorus
BKJIFOYAIOT:  3HAYUMBIE I (DOPMHUPOBAHMSI MUPOBO33PEHHS O0YIAFOIITIXCS
MEXIUCITUTUTMHAPHBIE  (MEXMIPEIMETHBIE) OOIeHAyYHbIE TIOHSTHS, OTpa)Karouue
I[EJIOCTHOCTh HAYYHOU KapTHUHBI MUpPA U CEIU(PUKY METOAO0B MO3HAHUS, UCTIOJIb3YEeMbIX
B €CTECTBEHHBIX HayKax (BEILECTBO, PHEPrus, SIBICHHUE, MPOLIECC, CUCTEMA, HAYYHbBIN
bakT, IpUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUsI, UCCIICIOBaHUE,
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HaO0JI0/ICHNE, U3MEPEHUE, SIKCIIEPUMEHT U JAPYTHX), YHUBEPCAIbHbIE YUeOHbIE EHCTBUS

(mo3HaBaTebHBIE, KOMMYHUKATHUBHBIE, PETYJISTUBHBIE), oOecIeunBaroIue
dopmupoBanre (YHKIMOHATIBHOM TPAMOTHOCTH M COIMAIBHOW  KOMIIETEHLIUU
oOydJaronuxcsi, CroCOOHOCTb 00y4Jaronuxcsi UCIOJIb30BaTh OCBOCHHBIE

MCKIUCTUIUIMHAPHBIC, MHPOBO33PCHUYCCKHUC 3HAHUA W YHUBCPCAJIBHBIC y‘-Ie6HBIe
I[GﬁCTBI/IH B IIO3HABATEJILHON U COHI/IaJ'ILHOI‘/’I ITPAKTHUKC.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE
nercTBuA ba3zoBbie Jloruueckue AelcTBUSA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh IPU OCBOEHUU 3HAHWUU MPHUEMBI JOTUMYECKOTO MBIILICHUS (aHAIM3a,
CUHTE3a, CpaBHEHHWS, KiaccUpUKamuu, OOOOIICHMs),  PACKPBIBATh  CMBICI
OMOJIOTMYECKUX TOHATHI (BBIAEIATh UX XapAKTEPHbIE MPU3HAKU, YCTAHABIUBATh CBS3H
C IPYTUMH MOHATUSIMH);

ONpPENENATh UENIH IEATEIbHOCTH, 3aJaBas apaMeTpbl U KPUTEPUHU UX TOCTHKECHHUS,
COOTHOCHUTB PE3YyJIbTAThI IESITEIIbHOCTU C OCTABJICHHBIMU LEISIMU;

MCIIOJIb30BaTh OWOJIOTUYECKUE TMOHATUS M1 OOBACHEHUS (AKTOB U SBJICHHM
KUBOU NPUPOJBL;

CTPOUTH JIOTHUECKHE PACCYKIEHUsl (MHIYKTUBHbBIC, TE€AyKTUBHBIE, IO aHAJIOTUN),
BBUSIBJIATH 3AKOHOMEPHOCTM M MPOTUBOPEYHMS B PACCMATPUBAEMBIX  SBJICHMSX,
(OpMyIMPOBATH BHIBOJBI U 3aKIIOUYEHUS;

MPUMEHATh CXEMHO-MOJIEJIbHBIE CPEACTBA JUISl NPEACTABICHUS CYIIECTBEHHBIX
CBA3EH M OTHOIICHHH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TAKKE MPOTUBOPEUHIA
Pa3HOIO POJia, BBISIBIEHHBIX B PA3IMYHBIX HH(OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabarbiBaTh IIJIaH pEIICHUS MNpPoOJeMbl C Y4E€TOM aHaJIM3a HMEIOIIUXCS
MaTepualbHbIX U HEMAaTePUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESATENBHOCTb, OLEHUBATH COOTBETCTBUE PE3YJITATOB
LEJISIM, OLIEHMBATh PUCKHU MOCIEACTBUN AESATENbHOCTH;

KOOPJIMHUPOBATh M BBINOIHATH pabOTy B YCIOBHUSAX PEATbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TP PEIIEHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBaTeJbCKue AeiiCTBUSA:

BJIQJIETh HaBBIKAMHU YYCOHO-HCCIICIOBATEIBCKOW M IPOCKTHOM JICSATEIHLHOCTH,
HaBBIKAMHU pa3pelieHus mpooiieM, CioCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSTEIIBHOMY
IIOUCKY METOJIOB PELICHUs MPAKTHYECKUX 3a]ad, NMPUMEHCHUIO Pa3JIMYHBbIX METOJ0B
MO3HAHUS;

HCHOJI30BaTh PA3JINYHbIEC BUbI AEATEIBHOCTH MO MOJIYYCHUIO HOBOT'O 3HAHUS, €T0
WHTEPIPETAINH, TIPEOOPA30BAHUIO M IPUMEHEHUIO B YUYCOHBIX CUTYAIUsX, B TOM YHCIIE
MIPY CO3/IaHHUH YYCOHBIX M COIUATBHBIX MTPOCKTOB;

dbopMHupOBaTH HAay4YHBIA THUIT MBIIUICHUS, BIIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU MOHATUSIMU U METOJIAMU;
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CTaBUTh ¥  (PopMyIupoBaTh COOCTBEHHBIE 3aJaud B  00pa30oBaTEIHHOU
JEATEeIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

BBISIBJISITh PUUYUHHO-CIIC/ICTBEHHBIE CBSI3U U aKTyaJlu3UpOBaTh 3a7ady, BbIABUTATh
TUIIOTE3Y €€ pelIeHUs, HaXOAUTh apryMEHTHI JJIsl TOKa3aTeIbCTBA CBOUX YTBEPKACHUMH,
3a/1aBaTh MMapaMeTPhbl U KPUTEPUU PEUICHUS;

aHaJTM3UPOBATh MOJYYEHHBIE B X0JI€ PEILICHUS 3a/1a4i PE3YIbTaThl, KpUTUUECKHU
OILICHMBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX; 1aBATh
OILICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTBIT; OCYIIECTBIIATh
1eJIeHANPaBICHHBIN TTOUCK TIEPEHOCA CPEJICTB U CTIOCOOOB JIEHCTBUS B
po(ecCUOHANIBHYIO CpeNy;

YMETh TEPEHOCUTh 3HAHWA B TO3HABATEIbHYI0 M MPAKTUYECKYyI0 OO0JacTu
KU3ZHEIEITeIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JacTel; BbIIBUTATh
HOBBIE UJIEH, TTpeJIaraTb OPUrHHAIbHbIE TTOJAXObI U PELICHUSI, CTABUTH MPOOJIEMBI U
3a/1aud, JOMYCKAIOIIUE aTbTEPHATUBHBIC PEIICHUS.

Pabora c nndopmanueii:

OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHUKAX HMHPOpMalUU (TEKCTE Y4eOHOro
ocoOusi, HAy4YHO-TIOMYJISIPHOM JTUTEPAType, OUOTOTHYECKUX CIOBAPSAX U CIIPABOYHUKAX,
KOMIBIOTEpHBIX 0a3ax JaHHbIX, B VMHTepHere), aHanu3upoBath HHGPOPMAIUIO
Pa3JIMYHBIX BUJIOB U (POPM MpE/ICTABICHUS, KPUTUUYECKU OLIEHUBATH €€ T0CTOBEPHOCTD U
HEMPOTUBOPEYNBOCTD;

dbopMyIHUpOBATh 3aIIPOCHl U IPUMEHSITH PA3JIMUHbIC METO/IbI MPU TTOMCKE U 0TOOpE
Oounosiornyeckoi nHGopmaIu, He0OXOAUMOM ISl BBITIOJIHEHUST YUeOHBIX 3a/1a4;

MPUOOPETATH OMBIT UCIIOIB30BAHUS HH()OPMAITMOHHO ~-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MUCIOJIb30BAHUS PA3TMUHbIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENLHO BHIOMPATH ONTUMANIbHYIO0 (hOPMY MPECTABICHUSI OMOJIOTHYECKOM
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTOE);

WCITI0JIb30BaTh HAYYHBIH SI3bIK B KaU€CTBE CPEACTBA MpU paboTe ¢ OMOIOTHYECKOM
uHdopMaIuen: MPUMEHATh XUMUYECKHUEe, (PU3MYecKkue M MaTeMaTHYeCKHUE 3HAKU U
CUMBOJIBI, (hOpMYJIbI, a00pEBUATYPY, HOMEHKIIATYPY, UCTI0JIB30BATh U TPEOOPA30BHIBATH
3HAaKOBO-CUMBOJIMUECKHE CPEICTBA HATJISTHOCTH;

BJIAJICTh HaBBIKAMHM PAaCO3HABAHWUS W 3aIUTHl WH(pOpMaIuu, WHPOPMAITMOHHOM
0€30M1aCHOCTH JIMYHOCTH.

KoMMyHnKaTHBHBbIE YHUBEpPCcaJIbHbIe YUeOHbIe JecTBHS O0uieHne:
OCyHICCTBJIITh KOMMYHHUKAIIUA BO BCEX C(l)ean JKU3HU, AKTUBHO Y4YaCTBOBATHb B

JIMAJIOTe WM JUCKYCCHUH TI0 CYIIECTBY 00CYXIaeMol TeMbl (YMEHHE 3a71aBaTh BOMPOCHI,

BBICKA3bIBATL CYKACHUA OTHOCHUTCIIbHO BBIITOJHCHUS HpCﬂHaFaCMOﬁ 3aga4du,
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YUUTBHIBATh MHTEPECHI M COTTIACOBAHHOCTH MO3UIIMNA APYTUX YIACTHUKOB JUAJOTa WIH
JMCKYCCHUN);

pacmo3HaBaTh HeBepOaJlbHbIE CpeACTBA  OOIIEHHWSA, TMOHMMATh 3HAUYCHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHHSI KOH(MIMKTHBIX CHUTYyallUd, YMETh
CMSITYaTh KOH(JIUKTHI U BECTU NEPETOBOPHL;

BJAQIETh PA3IUYHBIMU CcrocobamMu OOIIEHHS M B3aMMOJICHCTBHS, TOHHUMATh
HAMEPEHUs JPYTUX JIOJCH, MPOSBIATh YBAKUTEIBHOE OTHOIICHUE K COOECEHUKY U B
KOPPEKTHOI opme PopMyTupoBaTh CBOM BO3PAKECHHUS,

pa3BEPHYTO U JIOTHYHO H3JIaraThb CBOIO TOYKY 3pEHHS] C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

CoBmecTHAasl 1€ATEIbHOCTD:

NMOHMMAaTh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHANBUAYATbHON
paboThl TpU pPEIICHUH OHOJOTUYECKON MpoOIeMbl, 0OOCHOBBIBATH HEOOXOIUMOCTH
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUSA MPHU PEIICHUN YIeOHOM 3a1auH;

BBIOMpAaTh TEMAaTHUKy W METOJbl COBMECTHBIX JEHCTBUNA C Y4€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEHN Ka)KJ0T0 YjieHa KOJUICKTHBRA,;

MPUHUMATH 1€ COBMECTHOM JIEATEIbHOCTH, OPTaHU30BbIBATh U KOOPIUHUPOBATH
JNEUCTBUS 10 €€ JOCTIKEHUIO: COCTaBIIATH IUJIaH JIEUCTBUM, pachpelessiTh pOiHu ¢
y4€TOM MHEHUM YYaCTHUKOB, OOCYKIaTh PE3YJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa W KaXKJIOr0 YYaCTHUKA KOMaHJbl B OOIIMIA
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

mpeajiaraTh  HOBBIE TPOEKTHI, OLEHUBATh WAEHM C TO3UIMH  HOBU3HHI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISATh MO3UTUBHOE CTPATETMUECKOE MOBEJCHUE B PA3JIMYHBIX CUTYAIUsX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHBIe YHHBepPCcaJIbHbIE YUeOHbIe TeiicTBUA CaMoopranu3amus:

UCITIOJIb30BaTh OMOJIOTUYECKHUE 3HAHUSA JIJISl BBISIBIICHUS MPOOJIEM U UX PEIICHUS B
YKU3HCHHBIX U YYCOHBIX CUTYaIIUSIX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 11€JIE€BbIE M CMBICIIOBbIE YCTAHOBKHU B
CBOMX JICCTBUSAX U MOCTYIKAX MO OTHOIICHHIO K XKUBOMW MPHUPOJIC, CBOEMY 370POBBIO U
3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOATENILHO ~ OCYIIECTBIIATh IMO3HABATEIBHYIO JI€ATENbHOCTh, BBISBIISTH
npoOiemMbl, CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIE 3a7aud B 00pa3oBaTEIbHOMN
NESATETLHOCTH U KU3HEHHBIX CUTYaIIUSIX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS MTPOOJIEMBI ¢ YIETOM UMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W MIPEANOYTEHHI; TaBaTh OIIEHKY HOBBIM
CUTYaIIHSIM;

pacIIMPATh paMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHU; 1eJIaTh
OCO3HAHHBIN BBIOOP, ApTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUC;
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OLICHMBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (DOPMUPOBAHHUIO M TPOSBICHUIO IIUPOKOU SPYAUIMH B Pa3HBIX
o0jacTaxX 3HAaHWHM, TMOCTOSHHO TOBBIINIATH CBOM 00pa30BaTEIbHBIA U KYyJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTUBBI B JI€ATEIBHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YJIBTATOB LIEISAM;

BJIQ/ICTh HABBIKAMHU TO3HABATENbHON pEeIEKCUM KaK OCO3HAHUSA COBEPIIAECMBIX
JNEUCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB U OCHOBAHUM, UCIOJIb30BATH
npu€Mbl peIeKCHu A OLIEHKH CUTYalllH, BEIOOpA BEPHOTO PEIICHUS;

YMETH OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATH PEIIEHUS 110 UX CHUKEHUIO;

IIPUHAMAaTh MOTHBBI W apryMEHTBl JPYyIMX IIpU AHAJIM3E PE3yJIbTaTOB

NEATEIIBHOCTH.

IIpunsiTue cedst u Apyrux:

MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI W APryMEHTBl JPYTUX TMPUA aHAIN3E PE3YyJIbTaTOB
NEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBo APYrUX Ha OIIHUOKHU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TTO3UIIMH IPYTOro YeI0BeKa.

HPEIMETHBIE PE3YJIBTATDI

[IpenmerHbie pe3ynbTarhl ocBoeHus nporpammbl COO mo Ouonorun Ha 0a30BOM
YPOBHE BKIIIOUAIOT crenuduyeckue ajis yuyeOHoro mnpeamera «buonorus» HaydHble
3HAHUS, YMEHUS M CIOCOObl JEWCTBUI 1O OCBOEHHIO, HWHTEpPHpETAlMU U
npeoOpa30BaHUIO 3HAHWM, BUJBI JEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAaHUS U
MPUMEHEHUIO 3HAHUN B pPaA3IMYHBIX Y4YEOHBIX CUTyalUsX, a TAKXKE B PEATbHBIX
KU3HEHHBIX CHUTyalUsAX, CBS3aHHBIX C Owuosjorueid. B mporpamme mnpenMeTHbIe
pe3yNbTaThl MPEACTABJICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10 kiaacce
JIOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECT€ U pPOJU OWOJIOTMM B CUCTEME HAYYHOTO
3HAaHUS €CTECTBEHHBIX HAyK, B (DOPMHpPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTHUHBl MHUpPa W HAyYHOTO MHPOBO33PEHUS, O BKIIAJE POCCUMCKUX U 3apyOekKHbBIX
Y4EHBIX - OMOJIOTOB B pa3BUTHE OMOJOTUU, (HYHKIIMOHATHLHOW TPAMOTHOCTH YEJIOBEKa
JUTS peIIeHUs KU3HECHHBIX 3a/1a4;

YMEHHE PACKpBIBATh COACP)KaHWE OMOJOTMUECKUX TEPMHHOB M TOHSTHNA: XKU3HB,
KJIETKa, OpraHu3M, MeTaboJiu3M (0OOMEH BEIIECTB U MPEBpaIEHUe dHEPTUH), TOMEOCTa3
(camoperymnsius), ypoBHEBas OpraHMU3AIMs KHUBBIX CHCTEM, CaMOBOCIIPOHM3BEICHHE
(penpoayKIusi), HaCJIeCTBEHHOCTh, H3MEHYUBOCTh, POCT U PA3BUTHE;

YMEHHE UW3Jlarath  OHOJOTHYECKHE TeopuHu  (KIETOYHas, XPOMOCOMHas,
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T. Moprana, H.I1. BaBunoBa) u ydenus (0 neHTpax MHOro00Opa3us U MPOUCXOKICHHUS
KylIbTypHBIX pactenuii H.M. BaBuiioBa), ompenenstb I'paHUIbBI UX NPUMEHUMOCTU K
YKUBBIM CUCTEMaM;

yMEHHUE BIAJIETh METOJaMHM HAy4YHOTO MO3HAHUA B OHMOJOTHHU: HAOIIOIEHUE U
OMKMCAHHWE >KUBBIX CHCTEM, IPOIECCOB M SBJICHHWM, OpraHu3alMs U TPOBEICHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH
MEXIYy HCCIEAYyEeMbIMU BEIMYMHAMHU, OOBSCHEHHWE TIOJYYCHHBIX PE3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHATUM, TEOPUM U 3aKOHOB, YMEHHE JIeJIaTh BHIBOJBI Ha
OCHOBAHMH TOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICNATh CYIIECTBEHHBbIE TPU3HAKKA BHUPYCOB, KIETOK IMPOKAPUOT U
9YKapHoT, OJTHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB:
oOMEHa BEILIECTB W MPEBPAILIEHUS HPHEPTUU B KIETKe, (POTOCUHTE3a, IJIACTUYECKOTO U
HPHEPreTUYeCKOro OoOMeHa, XEMOCHMHTEe3a, MMHTO3a, MeWo3a, OIUIOJOTBOPEHUS,
Pa3MHOXKEHU S, MHIUBUTyAIbBHOTO PA3BUTHUS OpraHu3Ma (OHTOTeHE3);

yMEHUE TPUMEHSATHh TOJYYCHHbIC 3HAHUA i1 OOBSCHEHUS OMOJOTUYECKUX
MPOLIECCOB U SIBJICHUM, JUIsl IPUHATHS MIPAKTUYECKUX PEUICHUHN B MOBCEIHEBHON >KU3HU
C 1eiblo olecrieyeHus: Oe30MaCHOCTH CBOETO 3J0POBbS U 3JI0POBbS OKPYXKAIOIIUX
Jt0JIed, COOIIOICHUS HOPM TPaMOTHOTO TOBEJICHUS B OKpY>KAIOIIeH MpUPOIHON cpelie,
MOHMMaHUE HEOOXOAMMOCTH HCIOJB30BaHUS JOCTHXKEHUNW COBPEMEHHOW OMOJIOTHH U
OMOTEXHOJIOTHI JIJIsl pallMOHATILHOTO MPUPOIOTIOIH30BAHUS;

YMEHHUE peIllaTh AJIEMEHTAPHbIE T€HETUYECKUE 3aJladyd Ha MOHO- U JUTHOpPHUIHOE
CKpElIMBaHuE, CIEIUICHHOE HacleOBaHUE, COCTaBIATh CXEMbl MOHOTHOPUIHOTO
CKpEIIMBaHUs JUIsl PEICKa3aHusl HACIeI0BaHUSI IPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBIMOJIHATH JIA0OPATOPHBIC U MPAKTHYECKUE pabOThI, COOIOAATH MpaBUiia
pu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHHUEM;

yMEHUE  KPUTHYECKHM  OIEHWBAaTb W  HUHTEPIPETHPOBATH  HHGOPMAIIHIO
OMOJIOTUYECKOTO COACPIKaHUs, BKJIIOYAIONIYIO MCEBIOHAYYHbIE 3HAHUS U3 Pa3TUYHBIX
HMCTOYHUKOB (CpelcTBa MAacCOBOM HH(pOpPMALUM, HAYYHO-TIOMYJISIPHBIC MaTEpHaIb),
OTUYECKHUE AaCMEeKThl COBPEMEHHBIX HCCICNOBAaHUW B  OWOJIOTHUH, MEIUIIUHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC M YCTHBIE COOOIIEHUS, 00001Ias
OMOJOTUYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HCTOYHHKOB, TPAMOTHO HCIOJIb30BATh
MOHSATUIHBIN anmapaTt OHOJIOTHH.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 11 kiiacce
JOJIKHBI OTPaXKaTh:

c(OpPMHUPOBAHHOCTh 3HAHUN O MECTE U POJM OHOJIOTMH B CHUCTEME HAYYHOTO
3HAHMUSI €CTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KApTUHBI MUpPa MU HAYYHOTO MHUPOBO33PEHUS, O BKJIAAE POCCHUUCKUX U 3apyOeKHBIX
y4€HBIX - OMOJIOTOB B pa3BUTHE OMOJOTUH, (HYHKIIMOHATIBLHON IPaMOTHOCTH 4YeOBEKa
JUISl pELIEHUS KU3HEHHBIX 3a/1a4;
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YMEHUE PACKpBIBATh COJEp)KaHWE OWOJIOTHYECKUX TEPMHUHOB W TOHSTHHA: BU]I,
MOMYJISANAS, TEHOMOHA, OJBOJIONMS, IBIKyIIHE CHIbl ((pakToOpbl) HBONIOINUH,
INPUCIOCOOJIECHHOCTh  OPTaHM3MOB, BHJI000pA30BaHHME, 3KOJIOTMYECKUE (DAKTOPHI,
DKOCUCTEMA, MPOAYIIEHTHI, KOHCYMEHTHI, PEAYIEHTHI, e MUTaHUS, SKOJOTHYECKAS
nupamua, OnoreoreHos3, ornocdepa;

YMEHHE HW3JIaratb OMOJIOTHYECKHE Teopuu (dBojroinoHHass teopus Y. JlapBuHa,
CUHTETHYECKasi TEOpHsl HBOJIIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOrO
cxoactBa K.M. bopa, yepenoBanus riiaBHbIX HampaBieHW W myTed sBostonuu A.H.
CesepuioBa, yuenuss o Ouochepe B.U. Bepnaackoro), ompenensitb TpaHUIBI HX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHUE BJIAJIETh METOJaMHM HAy4YHOTO TO3HAHUs B OWOJOrMU: HaOIIOJIEHUE U
OMKMCAHWE >KUBBIX CHCTEM, IMPOIIECCOB U SBJICHUW, OpraHU3alus U MPOBEJACHHE
OMOJIOTUYECKOTO JKCIIEPUMEHTA, BBIABIDKEHHWE THIIOTE3bl, BBISBICHHE 3aBUCHMOCTH
MEXJy HUCCIEAYyEeMBbIMHU BEJIMUYMHAMHU, OOBSICHEHHWE TMOJYyUYEHHBIX PE3yJbTaToB,
WCITOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TEOPHA W 3aKOHOB, YMEHHE JeaTh BBIBOJBI HA
OCHOBAHUU MOJYYECHHBIX PE3YJIbTATOB;

YMEHHUE BBIJICIATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUSI OMOJIOTUYECKUX OOBEKTOB:
BUJIOB, TMOMYJISIIUNA, TPOAYLEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OHUOIrEOIIEHO30B U
HKOCHCTEM, OCOOEHHOCTHU TPOLIECCOB: HACIEICTBEHHON M3MEHYMBOCTH, €CTECTBEHHOIO
otbopa, BUI000pa30BaHUA, IPUCTIOCOOJIEHHOCTHU OpraHU3MOB, JeNCTBUSA
HKOJIOTHYECKUX (DaKTOPOB HA OPraHU3MbI, MEpPEHOCA BEIIECTB U MOTOKAa SHEPIHH B
HPKOCUCTEMAX, aHTPOIOTCHHBIX W3MEHEHWH B OSKOCHCTEMaxX CBOEM MECTHOCTH,
KpYTrOBOPOTa BEIIECTB U OMOT€OXMMHYECKUX LIUKIIOB B Onocdepe;

yMEHUE TPUMEHATHh TIOJYYCHHbIC 3HAHUS JJIs1 OOBICHEHUS OUOJOTHYECKUX
TIPOIIECCOB U SIBICHUM, ISl IPUHATHUS TMPAKTUUCCKUX PEIICHUI B MMOBCETHEBHON JKU3HU
C 1enbto olecreyeHus: 0e30MacCHOCTH CBOETO 3J0POBbS U 3[I0POBbSI OKPYKAKOUIUX
Jr0Je, COOMI0AEHUST HOPM T'PaMOTHOT'O MOBEICHUS B OKPYKAIOIIEH MPUPOIHOM cpene,
MOHMMAaHUE HEOOXOAUMOCTH UCTOJIb30BAHUS JOCTUKEHUNU COBPEMEHHOU OMOJIOTHU NIJIst
palMOHAJILHOTO MPUPOAOTIONE30BAHNS;

YMEHHUE pellaTh dJIEMEHTapHble OHOJIOTHYECKUE 3aJlauyd, COCTaBJATh CXEMbl
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUsA);

YMEHUE BBIMOJIHATH JIA0OPATOPHBIC U MPAKTHUUECKHE Pa0O0ThI, COOJIIOIATh TTpaBuia
pu paboTe ¢ y4eOHBIM U JIa0OPATOPHBIM 000PYI0BAHUEM;

yMEHUE  KPUTHYECKH  OIICHMBAaTb H  WHTEPHPETUPOBATH  HUH(POPMAIUIO
OMOJIOTUYECKOTO COJACPIKAHUS, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS U3 PA3IMUHBIX
HMCTOYHUKOB (CpelcTBa MaccoBOM HH(OpMAIMK, HAYYHO-TIOMYJISIPHBIE MAaTepuabl),
paccMmaTpuBaTh I100aJbHbBIE YKOJIOTHUUECKUE TTPOOJIeMbl COBPEMEHHOCTH, (POPMUPOBATH
M0 OTHOILICHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000IIas
OMOJIOTMYECKYI0 MH(OpPMAIMIO M3 HECKOJIbKMX HMCTOYHMKOB, TPAMOTHO HCIOJB30BaTh
MOHSATUIHBIN anmapaTt OMOJIOTHH.
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10 KJIACC
HanmMmenosanne
Ne KomiiecTso OCHOBHBIE BUJIBI ACATEIHHOCTH
pa3zieoB U TEM [IporpammHOe conepikanue
/11 4aCoOB 0OyJarommxcs
y4eOHOro MpeAMeTa
Tema 1. buoJsiorusi Kak Hayka

MeToabl MO3HAHUS
PKABOM ITPUPOBI

MeToabl MO3HAHUS KUBOU ITPUPOIBI
(HabsroeHue, SKCIIEPUMEHT, OMMCaHUE,
n3MepeHue, Kiaccupukanus,
MOJICTUPOBaHUE, CTATUCTUYECKAs
00paboTKa JIaHHBIX ).

1.1 |Buonorus B cucreme 1 Buonorus kak Hayka. CBsa3u Ouonoruu ¢ [PaCKpbIBaTh COAEPKAHUE TCPMUHOB U
HAYK 00IIIECTBEHHBIMH, TEXHUYECKUMHU 1 [HOHATUH. HAYyYHOC MUPOBO33PCHHC,
JIPYTMIMH €CTECTBEHHBIMH HAyKaMH, Hay4yHas KapTUHA MUpa, HAYYHBIA METO/I,
(bunocobueit, peurHeii, STHKO, ;/IHOTGSa, Teopus, gIeTOI[BI HCCIIEIOBAHUS.
. apaKTepU30BaTh OMOJIOTHIO KaK HAyK
ACTETUKOM U TipaBoM. Posbs 6uonoruu B PAKTCPH30 0JIOTHIO YKY, €€
. . [MECTO M pOJIb CPEJIN IPYIUX €CTECTBEHHBIX
(bopMHpPOBAHNUY COBPEMEHHON HAYUHOM
Hayk. [lepedncisaTs pa3aensl OMOJIOTHH B
KapTUHBI MEpa. CucTeMa OHOJIOTHYSCKUX
COOTBETCTBHUE C OOBEKTAMU U3YUEHUSI.
HayK. .
Ha3zpiBaTh BaxKHEUIIME OTPaACTU
/[emoncmpayuu: .
il Y M OMOJOrMYeCKUX 3HAHWI U 3aJ1a4H,
opmpemui: Y. JlapBun, I'. Menaenn .
PP Japsun, ACIE ctosiiue nepen onosorueit XXI B.
H. K. Konpuos, k. Yorcon nu ®@. Kpuk.
Tabnuyvl u cxemovl: «MeToabl TO3HAHUSA
PKUBOW IIPUPOIB
1.2 1

PackpeiBaTh coepkaHuE TEPMUHOB U
[MOHSATUM: HAYYHBIA METO/I, METOIbI
WCCIICIOBAHMS.

XapaKkTepu30BaTh OCHOBHBIE METOIbI
MO3HAHUS KUBOU MPUPOIBI: HAOIIIOICHUE,

/lemoncmpayuu:

OKCIICPUMCHT, OIIMCAHHUC, U3MCPCHUC,
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Tabnuywvl u cxemol: «MeTOABI TO3HAHUS
PKABOW IPUPOIBD».

VlabopamopHbsie u npakmuuecKue
pabombol:

[Ipaktruueckas pabora Ne 1.
«cnonb30BaHUE PA3TUYHBIX METOJIOB IIPU
M3Y4eHUU OMOJIOTUYECKUX OOBEKTOBY

KJIacCU(UKAIUs, MOJCIUPOBAHHE,
cTaTucTUYecKas 00paboTKa JaHHBIX

M Toro yacos mo teme

2

Tema 2. 7KuBble CHCTEMbI M MX OPraHU3aIMs

2.1

buonornueckue
CHUCTEMBI, TPOLIECCHI
1 UX U3YYECHUE

1

"Kusble cucteMbl (OMOCUCTEMBI) KaK
MpeaMeT U3yUeHUs] OMOJIOTHH.
OTau4ue KUBBIX CUCTEM

OT HEOPTaHUYECKON MPUPOLBI.
CBoiicTBa OMOCHUCTEM U UX
pa3sHooOpasue.

YPpOBHM OpraHu3au OMOCHCTEM:
MOJIEKYJISIPHBIN, OpraHOUHO-
KJICTOYHBIN, OpPraHU3MEHHBIN,
MOMYJISIITUOHHO -BUOBOM,
HKOCHUCTEMHBIN (OMO-T€OIEHOTHYECKUT),
OrochepHbIil.

Hayku, n3zydaroiyue OMOCUCTEMBI
Ha Pa3HBIX YPOBHSIX OpraHU3aIUU.

Aemoncmpauuu:
Tabnuywvl u cxemor: «OCHOBHBIC

IIPHU3HAKHU ) KU3HH), «YpOBHI/I

PackpbIBaTh COJIEpKaHUE TEPMUHOB U
MMOHSATHI: CUCTEMa, OMOJIOTHYCCKas
cUCTeMa, JIEMEHTBI CUCTEMBI, CTPYKTYpa
OHMOCHCTEMBI, CBOMCTBA KUBBIX CUCTEM,
0OMEH BEIIECTB, pa3MHOXKEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
M3MEHUYMBOCTb, PA3JIPaAXKUMOCTh,
HYHEPIro3aBUCUMOCTh, YPOBHU
OpraHu3aly KU3HU (OMOCUCTEM).
XapaKkTepu30BaTh MPUHIIUIIBI
OpraHu3alid OMOCHUCTEM: OTKPBHITOCTD,

BBICOKAsl YIIOPSAIOUYEHHOCTb,
CaMOpPETYJISALNS, UEPAPXUYHOCTD.

[lepeuncnsaTh yHUBEpPCAIBHBIE CBOKWCTBA
PKUBOT'O: €[IMHCTBO XUMHUYECKOTO
COCTaBa, Pa3Ipa)kuMOCTh, IBUKECHHUE,

roMcoCTa3, poCT M Pa3BUTHC,
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OpraHM3alMN )KUBOW NpUpoAs». Moaensb
Mosekynsl JJHK

HACJICJICTBEHHOCTh, N3MEHYHBOCTD,
PBOTIOIHS (TIPUCTIOCOOJICHHE K
N3MCHSIOIIUMCS yCIIOBUAM). [IpuBOINTE
IPUMEPBI OMOCHUCTEM PAa3HOTO YPOBHS
OpTraHU3AIMH U CPABHUBATH MPOSIBICHUS
CBOWCTB KUBOTO HA Pa3HBIX YPOBHSIX.
XapakTepHu30BaTh OCHOBHBIC IPOIIECCHI,
MpoTeKarore B OnocucTremMax: oOMeH
BCIIICCTB M MPEBPAILICHUE SHEPTUH,
CaMOBOCITPOM3BEICHUE, CAMOPETYJISIIH,
pa3BUTHE.

CoOmronath npasusia 6€peKHOTO
OTHOIIICHUS K YKUBOH MPUPOJIC

M Toro yacos 1o reme

1

Tema 3. XumnuecKkuii COCTaB M CTPOCHUE KJICTKHU

3.1

XMMUYECKUU COCTAaB
KJIeTKU. Boma n
MHUHEPAJIbHBIE COJIA

1

XHUMHUYECKUN COCTaB KIETKH. XMUMHUYECKHE
PJIEMEHTBI: MAKPOAJIEMEHTHI,
MUKPO3JIEMEHTHI.

Bona u MunepanpHble BeniectBa. OyHKIUA
BOJIbl | MUHEPAIBHBIX BEIIECTB B KJIETKE.
[Tonnep:xkanue 0OCMOTHYECKOTo OataHca.
lemoncmpayuu:

[uacpammul: «Pactpenesenue
XUMHUYECKHUX DJIEMEHTOB B HEKUBOM
pupoje», «PacnpeneneHne XuMUIeCKUX

PackpbpIBaTh cofiepKaHNE TEPMUHOB H
MOHSITUH: DIIEMEHTHI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEpaIbHBIC BEIIECTBA, MOJICKYJIA BOJBI
KaK JHTOJb, BOJIOPOIHBIE CBSI3H;
ruapoduIbHbBIC U THAPOGOOHBIE BEIIECTBA.
Jloxa3pIBaTh €IUHCTBO JIEMEHTHOTO
COoCTaBa Kak OJHO M3 CBOMCTB KHUBOTO.
PacripenensiTh XMMUYECKHE SJIEMEHTHI 110

Ir'pymniamM B 3aBUCUMOCTHU
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AJIEMEHTOB B )KMBOU Npupoie». Tadauywl
u cxemot: «llepuonuyeckas Tabmuia
XUMHUUYECKUX IJIEMEHTOBY», «CTpoeHue
MOJIEKYJIbI BOJIBI»

OT KOJIMYCCTBCHHOI'O IIPEACTABUTCIILCTBA B
OpPraHU3MC; XapaKTCPHU30BaATh POJIb
OTACJIBbHBIX 3JICMCHTOB.

BEISBIATE CBA3b MCIKOY COCTaBOM,
CTPOCHUCM MOJICKYJIbL XUMHUYCCKOT'O
COCIMHCHUA U €TI0 (1)YHKLII/I$IMI/I B KJICTKEC

3.2 |penku. Cocras u benku. CocTas U CTPOEHHE OENIKOB. PacKpbIBaTh COACPKAHUE TEPMUHOB U
CTpOeHHE OEJIKOB AMUHOKHCIIOTHI - MOHOMEPHI OCJIKOB. [OHATHI: OEJIKH, TOJMMEPHI, MOHOMEDHI,
HeszameHuMBbIE U 3aMEHUMEIE AMUHOKHUCJIOTHI, IENTH/IHAS CBS3b,
AMUHOKHCJIOThI. AMUHOKHCIIOTHBIN [TOJIMIICIITU, I€HATypaIus.
coctaB. YPOBHH CTPYKTYpbI OSIKOBOM XapakTepu30BaTh OCIKH KaK KJace
MOJIEKYJIbI (IIEpBUYHAs, BTOPUYHAS, OpPraHUYECKHUX COEIUHCHMIA,
TPETUYHAs U YETBEPTUYHAS CTPYKTYpa). KJIACCH(UIIMPOBATH MX 110 CTPOCHHIO
XUMHUUECKHE CBOMCTBA OEJIKOB. (rmoOynspHbIe U GUOPUILISIpHBIE OCIIKN),
buonorndeckue GyHKIHH OCIIKOB. MEePEUNCIIATh U XapaKTepHu30BaTh QyHKUINU
/[emoncmpayuu: 0eJIKOB
Taonuuvt u cxemwr: «KCTpOEHUE MOJIEKYIIBI
Oenkay.
Obopyoosanue: CBETOBO MUKPOCKOII,
MUKpOIpenaparhbl
3.3 DepMEeHTHI - depMeHTHI - OMOJIOTHUECKUE PackpbiBaTh coepkaHUE TEPMUHOB U
OHoJOornyecKue KATaJIN3aTOPBI. MOHSTUI: (PEePMEHTBI, AKTUBHBINA LIEHTD,
KATaJIN3aTOPbI Crpoenue pepMeHTa: aKTUBHBIN LIEHTP,  [cyOcTpaTHas cnenu(uyHOCTb,

cyOcTpaTHas crieiu(puIHOCTb.
KodepmenTsl. BuramMuHsI.
OTnnuus pepMEHTOB OT HEOPTaHUYECKUX

KAaTaJIN3aTOPOB.

KoepMeHThI, OCJIKU-aKTUBATOPHI U OCTIKH-
WHTUOUTOPBI.
Yka3pIBaTh OTINYUS (PEPMEHTOB OT

HCOPIraHNMYCCKUX KAaTaJIn3aTOPOB.
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/lemoncmpayuu:

Tabnuysl u cxemol: «CTpoeHue
(bepMeHTa.

Obopyoosanue: 000pyIOBaHUE IS
[pOBEICHMS HAOIOICHUN, U3MEPEHUI,
HKCIIEPUMEHTOB. Jladopamophuie u
npakmuueckue paoomoi:

JlaGopaTopHas pabota Ne 1. «3yuenue
KATAJIMTUYECKON aKTUBHOCTU (DEPMEHTOB
(Ha MpuUMepe aMuIIa3bl WM KaTajlas3bl)y

OOBACHATH POJIH (PEPMEHTOB B
(YyHKIIMOHUPOBAHUHU KUBBIX CHCTEM, B
[IPOMBIIIJIEHHOCTH, B MEJUIIHE, B
[IOBCEIHEBHOM JKM3HU YEJIOBEKA

3.4

YrineBoanl. JInnmasl

YrieBoabl: MOHOCaXapu bl (TJII0KO03a,
prb03a u 1e30KCuprbd03a), JUcaxapusl
(caxapo3a, JJakT03a) U TOJIMCaXapUJIbl
(KpaxmaJl, TJIMKOTEH, LEeJITI0103a).
bronornyeckue PyHKIIMHU YTIIEBOJIOB.
Jlunuasl: Tpurauuepuabl, GochOIUITHIbI,
CTEpPOUIBI.

[" unpodgunbHO-THAPOGOOHBIE CBONCTBA.
buonornueckre GyHKIUU JIUTUAOB.
CpaBHEeHHE yTII€BOI0B, OETIKOB U JIMMTUA0B
KaK ICTOYHHUKOB SHEPTHUHU.
lemoncmpayuu:

Tabnuyvl u cxemol: «YTIEBOIBDY,
«JInmmaeny.

Obopyoosanue: 000pyI0BaHUE

PackpbiBaTh cofiepyKaHuE TEPMUHOB U
MOHSTUH: YTIIEBOIbI, MOHOCAXAPH/IBI,
Ucaxapu/Ibl, MOIMCcaxapuabl, TIHOK03a,
pubo3a, 1e30Kkcupudo3a, caxaposa,
JIaKTO03a, MaJTbTO3a, [EJUTI0N03a
(KeTyaTka), Kpaxmall, TIIMKOTeH; JTUTU/IbI,
TPUTTUIICPUABI (KHPBI, Maclia),
bochonmunuabl, CTEpOUIbIL.
XapakTepru30BaTh YIJIEBOIbI, TUTTUIBI KaK
KJIACC OPTaHUYECKUX COCTUHEHUHN.
KnaccuduimpoBath yrieBoabl U TUTUIBI
[0 CTPOCHUIO; MIEPEUUCIIATh PYHKITUN
YTIIEBOJIOB | JIUTIHIOB.

CxeMaTu4ecKu n300pakaTh CTPOCHHE
MOJIEKYJI YTIIEBOAOB, JTUMUIOB
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17151 TPOBEICHUS HAOIOICHUM, U3MEPEHUH,
DKCIIEPUMEHTOB

3.5 Hyxiiennossie Hyxiennoseie kucnotsl: JJHK n PHK.
KUCJIOTBl. ATD HyxiieoTn il - MOHOMEPBI HyKJIEMHOBBIX PackpbIBaTh COJIEpKaHUE TEPMUHOB U

kucioT. Crpoenue u ¢pynkuuu JTHK. MOHSATUN: 1€30KCUPUOOHYKICMHOBAS

Crpoenue u pynkiun PHK. ATO: kuciora (JIHK), pubonykiienHOBas

cTtpoeHue U GyHKIUU. Jemoncmpayuu:  kuciora (PHK), nykneorun,

Ilopmpemur: JIx. Yorcon, ®. Kpuk, M.  [monuaykneornanas nens

Yunkunc, P. OpankivH. (MOMUHYKJICOTU]T), KOMIUIEMEHTAPHOCT,

Tabnuuywt u cxemol: ¢ynkun JJHK (xpanenue u nepenaya

«HyxnennoBbie kucnotsl; JJHK», HACJICACTBCHHOW MH(POPMAIIUHN); BHJIbI

«buocunres 6enka», «CTpoeHne PHK (unpopmanronHas, TpaHCIIOPTHAS,

MOJIEKYIBI ATO». pubocomaibHas); ageHo3uaTpudochar

Oobopyoosanue: CBETOBOM MUKPOCKOII, (AT®D), MaKpOIPruv€eCcKas CBs3b.

MUKpOTIperiapaThl XapakTepu3upoBaTh HyKJIECHHOBbBIC
KUCJIOTHI KaK XUMHUYECKUE COSAUHEHUS U
HOCHUTEJIN HACIEACTBEHHON NH(POPMALIMH.
OTMmeuaTh 0COOEHHOCTH CTPOEHUS
MOJIEKYJ HyKJIenHOBbIX KucioT (IHK,
PHK) u ATO.
CxemaTHuecku n300paxarb CTPOCHUE
HYKJICOTUI0B, MOJIEKYJI HYKJIE€UHOBBIX
kuciaoT, ATD

3.6

lcTopust 1 METOIBI
M3YUYEHUS KIETKH.
Knerounas teopus

[{nTonorus - Hayka o kietke. Kierounas
TEOpHUsl - IPUMEP B3aUMOAECHUCTBUA UIEH U

PackpbIBaTh COJIep)KaHUE TEPMUHOB U
[MOHSTUI: KJIETKA, IUTOJIOTUSL; pACKPHIBATh
COAEPKAHUE MOJIOKEHUN KIETOYHON

(haKTOB B HAYYHOM MO3HAHUM.

TEOPHHU.
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MeTobl U3y4eHUs KIETKHU.
/lemoncmpayuu:

Ilopmpemui:

A. JleBenryk, P. I'yk, T. [lIBaHH,

M. llInelinen, K. bap, P. Bupxos.
QOoopyoosanue: CBETOBOI MUKPOCKOI,
MUKpPOMpEnapaTsbl pACTUTEIbHBIX,
PKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK;
PUCYHKHU ¢ MUKpOGhOoTOrpadusiMu KIETOK,
[MOJTy4YEHHBIE C TIOMOIIBI0 CBETOBOIO U
PIEKTPOHHOTO MUKPOCKOIA

[lepeuncraTh u XapaKTepU30BaTh
OCHOBHBIC METOJIbI U3YYCHUS KICTKHU:
(TPUTOTOBJICHUE CPE30B, OKPAITUBAHUE,
MUKPOCKOITUPOBAHHE,
[eHTpU(DyTUpOBaHKE, KyJIbTUBHPOBAHHUE
KJICTOK M TKQHEH )

3.7

Kietka
KaK I1eJJOCTHAas
PKMBasg CUCTEMA

KileTka Kak 1eJI0CTHas KUBasi CUCTEMA.
OO011e NpU3HAKY KIETOK: 3aMKHYyTast
HapyxHasi MeMOpana, moJiekyibl JIHK kak
FEHETUYECKUH anmnapar, CHCTEMAa CUHTE3a
Oenka. TUMbl KJIETOK: dyKapuOTHYECKasl U
npokapuoTudeckas. OCOOEHHOCTH
CTPOEHUS TPOKAPUOTHUUECKOUN KIIETKHU.
Kierounas crenka 6akrepuii. CtpoeHue
HYKapUOTUYECKOU KIeTKH. OCHOBHBIE
OTJINYUS PACTUTEIBLHOU, )KUBOTHOU U
rpuOHOI KeTKU. [ToBepXHOCTHBIC
CTPYKTYpHI - KJIETOYHAsI CTEHKA,
TIMKOKAINKC, UX (PYHKITUH.
[[1a3zmaTtnueckas MeMOpaHa, ee CBONCTBA U

(b yHKIUN.

PackppIBaTh cofiepyKaHNE TEPMUHOB H
MOHATUHN: KIIETKH (dyKapuOTHUYECKas,
MPOKApUOTHUYECKAs), IJIa3MaTHUIeCKas
MeMOpaHa (T1a3MajieMMa), TIIMKOKAJIHKC,
TPAHCIIOPT BeIECTB (TAaCCUBHBIMN,
AQKTHBHBIN ), DHIOUUTO3 ((paromuTos,
MAHOITUTO3), SK30IUTO3, KIIETOYHAs
CTEHKA, HyKJICOM/I.

CpaBHHUBaTh MEXTy CO00M
DYKAPUOTHYECKHUE U MTPOKAPUOTHUECKHEC
KJICTKH; OTMEUYaTh CXOJICTBO M Pa3JINYUs B
CTPOSHUH KJIETOK OaKTepHil, ’)KUBOTHBIX,
pacTeHui u TpudoB
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/lemoncmpayuu:

Ilopmpemui: A. JleBenryk, P. I'yk,

T. [[IBanH, M. llIneinnen, K. bap,

P. Bupxos.

Taonauywt u cxemor: «CtpoeHue
DYKAPUOTUUYECKOU KIeTKn», «CTpoeHue
PKUBOTHOU KJIETKW», «CTpoeHue
[paCTUTENIBHOU KIETKW», «CTpoeHue
[MPOKAPUOTUYECKOU KIETKH.
Obopyoosanue: CBETOBO MUKPOCKOII,
MUKPOTIPENAapaThl PACTUTEIbHBIX,
PKUBOTHBIX U OAKTEPUAIIBHBIX KJIETOK

3.8

Ctpoenue
DYKAPUOTUYECKOMN
KJICTKU

[{uTorutazma 1 ee OpraHoOu/IbI.
OnHoMeMOpaHHbBIE OPTaHOU/IbI KJIETKU:
OIIC, anmapar [ onbaxKU, TU30COMBI.
[[oTyaBTOHOMHBIE OPTaHOUbI KJIETKHU:
MHUTOXOHJIPUH, TIACTH/IBI.

[ [porcxXoXIeHNE MUTOXOHIPUN U
rnactua. Buasl mnactun. HememOpanHbie
OpraHOMIbI KJICTKH: pHOOCOMBEI,
KJICTOYHBIN IIEHTP, LIECHTPUOJIM, PECHUYKH,
KTYTUKHA. DYHKIIUU OPTaHOUI0B KIIETKHU.
BrxiroueHus.

S po - peryasTOpHBIA LEHTP KIETKH.
Crtpoenue szpa: sjepHasi 000J04Ka,

KapuoIiuiasma, XpoOMAaTHH, SOPBIIIKO.

PackpbIBaTh coiepKaHHE TEPMUHOB U
MOHSITUN: UTOIJIa3Ma, OPTaHOM/IbI,
pHAoMIa3Marnueckas cethb (II1C), annapary
["0J16/15KH, TU30COMBI, BaKyOJIb,
MUTOXOHJIPHUH, TIIACTUIBI (XJTOPOTIACTHI,
XPOMOTUIACTBI, JIEUKOILIIACTHI), PUOOCOMBI,
MUKPOTPYOOUKH, KIICTOYHBIN IIEHTP
(LIeHTpocoma), peCHUYKH, )KT'YTHKH,
BKJIFOUEHUS, SIIPO, sifiepHast 000JI0UKa,
KapuoIlJIa3Ma, XPOMATHH, SIPBIIIKO,
XPOMOCOMBI.

OnuceIBaTh CTPOEHUE YKAPHUOTUUECKON
KJIETKH 110 U300paKEHUSM U Ha
MUKpOIpenaparax; Kiaccu(uuupoBartb

OpPraHONIbI
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Xpomocomsbl. Tpancnopr BewecTs B
KJIETKE.

/[emoncmpayuu:

[lopmpemuvi: A. JleBeHryk, P. I'yk,

T. llIBann, M. lllaeiinen, K. bap,

P. Bupxos.

Tabauywl u cxemwvl: «CTpoeHHne
HYKAPUOTHYECKOI KIeTKW», «CTpoeHue
"KUBOTHOM KJIETKHN», «CTpoeHue
pPacTUTEIbHOM KJIeTKW», «CTpoeHune
MPOKAPUOTHYECKON KIETKIW,
«CTpoeHue siApa KJIETKN».
Obopydosanue: cBETOBOIl MUKPOCKOII,
MHUKPOINPENnapaTbl PACTUTEIbHBIX U
"KMBOTHBIX KJIETOK.

VlabopamopHvle u npakmuueckue pabomol:
JlaGopaTopHnasi padora Ne 2. «M3yueHue
CTPOCHUS KJIETOK PACTEHUM, :KMBOTHBIX
1 0aKTepri MO MUKPOCKOIIOM Ha
rOTOBBIX MUKpOIpenaparax u ux
ONMCAHUE)

B 3ABUCUMOCTH OT 0COOCHHOCTEH UX
cTpoeHUs (0OJHOMeMOpaHHbIe,
NABYyMeMOpaHHbIe, HeMeMOpaHHbIe);
ONMMCHIBATH (PYHKIUM KAKIOT0
OPraHoM/a B KJIeTKe.
Xapakrepu30BaTh KJIETOYHOE AP0 KAK
MeCTO XpaHeHHUs, epeaaqu (yABoeHne
XPOMOCOM) U peain3anuu
(TpaHCKPHUIIIHUS) HACTEACTBEHHOH
UHpOPMALNHU KJIETKH.

[lepeyucasiTh U ONMUCHIBATH
KOMIIOHEHTBI SIIpa U UX (PYHKIMU;
CxeMaTH4YHO M300paKaTh CTPOEHHE
PACTUTEIbHOU U )KUBOTHOM KJICTKH.
OO0BACHATH 0MOJIOTHYECKOE 3HAYEHHE
TPAHCIOPTA BELIECTB B KJIETKe

HTOro yacoB 1mo reme

8

Tema 4. ’KuzHeneaATeIbHOCTH KIETKH

4.1 |06men BeIEeCTB.
Il1acTnuecknii
o0MeH. PoTOoCHHTE3.
XeMOCHHTEe3

2

OOMeH BellecTB, HJIM MeTa00JIM3M.
AccuMuIsus (MJIacTHYeCKuii 00MeH) u
MTUCCUMMIISIIUS (DHEPreTUu4YeCKui

00MeH) - IBe CTOPOHBI AUHOT0

PackpbIBaTh copep:kaHue TEPMUHOB U
MOHATHIA: 00MEH BellecTB U
npeBpalieHne JHepruu (MeTadoan3m),

aCCHMMJISIUS, IIJIACTHYECKHUII 00MeH,
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nporecca Mmeradonusma. Posib 3akoHOB
COXpaHEHMS BEILIECTBA U YHEPTUU B
MOHMMaHUU MeTaboau3Ma. Turbsl oOMeHa
BEILIECTB: aBTOTPOQHBIN U
rerepoTpodHbiid. Poibs hepmMeHTOB B
oOMEHE BEIlIeCTB U MPEBPAIICHUH SHEPTUU
B KieTke. @oTocunTe3. CBETOBAs U
TeMHOBas (a3bl porocuHTe3a. Peakiun
(doTocunTeza. IHPEeKTUBHOCTH
(doTocuHTE3a. 3HaUeHUE POTOCUHTE3A JIJIS
PKA3HU Ha 3emiie. BimsHue yciioBHi Cpeibl
Ha (POTOCHUHTE3 U CITOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTH Y KYJbTYPHBIX
[PACTEHUI.

XEeMOCUHTE3. XEMOCUHTE3UPYIOIINE
OaxTepuu. 3HaYCHUE XEeMOCHUHTE3a JIJIs
PKW3HU Ha 3eMJIe.

lemoncmpayuu:

Iopmpemuwi: K. A. Tumupsses.

Taoauusl u cxemol: «XJI0pOIIACT?,
«DOTOCUHTES)

TUCCUMUJISITIINS, YHEPTETUICCKUN OOMEH,
dboTocunTes, GoTonms,
dhochopunupoBanue, MEPeHOCUUK
MPOTOHOB, XEMOCHHTES3.

OnuceiBaTh (HOTOCUHTE3, MPOIIECCHI,
[pOTEKAIOUUE B CBETOBOM U TEMHOBOM
dase.

BbISBISATH MPUYUHHO-CIICJICTBEHHBIE CBSI3H
MEKTy TTOTJIONICHUEM COJTHEYHON YHEPTUN
XJIOPOGUIIIIOM ¥ CUHTE30M MoJiekys1 ATO.
CpaBHHBaTh UCXOIHBIC BEIIECTBA,
KOHCYHBIC MPOTYKTHI U YCIOBUS
[TPOTEKAHMS PEAKLIMI CBETOBOM U
TeMHOBOM ¢a3bl porocunrtesa; CpaBHUBAThH
dboTocuHTe3 M XeMocHHTe3. OIICHUBATH
3HaueHue (POTOCHMHTE3a U XEMOCHUHTE3a JIJIst
PKU3HU Ha 3emJie

4.2

DHEPreTUYECKUn

00OMEH

DHepreTuYecKuii 0OMEH B KIICTKE.
PacieruieHre BemecTB, BBIJICIICHUE U
aKKyMYJIMPOBAHHE SHEPTHUH B KJICTKE.
JTaIbl JHEPrETUIECKOTO OOMEHA.

[ mukonu3. bpokeHue u ero BUIbL.

PackpbIBaTh cofiepyKaHNe TEPMUHOB U
MOHSTUI: YHEPTeTUIECKUN OOMEH,

[ITUKOJIN3, MOJIOYHOKHCIIOE OpOKEeHHE,
CIIUPTOBOE OpOXKEHUE, OMOTIOTHUYECKOE

OKHCJICHUC, KJICTOYHOC ObIXaHHC,
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KuciiopogHoe OKHCIICHHE, UIH KIETOYHOE
neixanue. OKUCIUTEIILHOE
bochopunupopanue. IhHEKTUBHOCTh
HYHEPreTUYECKOro 0OMeHa.
lemoncmpayuu:

Taoéauyst u cxemot: « TUTIBI MUTAHUS,
«Metabonuzm», « MUTOXOHIPUSI,
«DHEPreTUYECKU 0OMEH

TUCCUMUTISTINS, (DEPMEHT.
XapakTepuzoBaTh 0OMEH BEILIECTB U
MpeBpalleHue SHeprun (MeTadoIn3M) Kak
0JIHO X CBOMCTB uBoOro. [lepeuncnsarob
0COOEHHOCTH TJIACTUYECKOTO U
HHEPreTUYECKOro 0OMEHa B KIIETKE;
YCTaHABJIMBATh B3aUMOCBSI3b MEX1y HUMHU.
Pazinuath TUIIBI OOMEHA BEIIECTB B
KJIETKE: aBTOTPOQHBII U reTepoTPOPHBIA.
OnucheIBaTh ATAIbl SHEPTETUUECKOTO
oOMeHa (TTOATOTOBUTEILHBIH,
OECKHUCIOPOIHBIN, KUCTIOPOAHBIN) U
CpPaBHUBATH UX MEXIY COOOM.
XapakTepru30BaTh PEaKINH TIIUKOJIN3a,
OpOKEeHUS, KJIETOYHOTO JbIXaHUS;
BBISIBIIATH IPUYMHHO-CIIEJCTBEHHBIE CBSI3H
MEXTy TJIMKOJIU30M, KIIETOYHBIM
NBIXaHUEM 1 CUHTE30M MoJjiekys ATO.
CpaBHuBaTh 3QHEKTUBHOCTD
OECKHUCIOPOAHOTO U KUCIOPOAHOTO ATANOB

4.3

buocuHTes Oeika

Peakiinu MaTpuyHOTO CUHTE3A.
[" enetnueckast napopmanus u JJHK.
Peanuzanus reHeTnyeckon nHMOpMAIuu B

KIICTKC.

PackpbiBaTh coepkaHUE TEPMUHOB U
MOHSTHUIN: I'eH, TCHETUYCCKUU KO/,
MATPUYHBIN CUHTE3, TPAHCKPUIILHS,

TPAaHCIALNNWA, KOOJOH, AHTUKOAOH,
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[' eHeTHYEeCKHUI KOJT U €r0 CBOMCTBA.
Tpanckpunius - Matpuunbii cunte3 PHK.
Tpancnsauus - 6nocunTes Oenka. Tanbl
TpaHcisiiu. KonupoBanue aMUHOKHUCIIOT.
Posnbs pubocoM B OrocHHTE3E OemKa.
lemoncmpayuu:

Iopmpemwi: H.K. Konb1os.

Taoauywt u cxemot: «Ctpoenue JJTHK»,
«CTtpoeHue u QyHKIIMOHUPOBAHUE TEHAY,
«Cunres 0enkay, «Pemmukanms JJTHK»,
«l'eHeTnUeCKnil KoI».

Oobopyoosarnue: MOEIN- aNITTAKALINU

«Y nBoenue JIHK u tpanckpumnums»,
«buocunTes 6enka»

pubocoma, IIeHTpaIbHAasl TOTMa,
MOJICKYJIIpHAsT OMOJIOTHS.
OmnpenensaTh CBONCTBA T€HETHYECKOTO KO/Ia
(TPUTUIETHOCTH, OJTHO3HAYHOCTH,
BBIPOXKJIEHHOCTD, YHUBEPCATHHOCTD,
HETICPEKPhIBAEMOCTh, HEIPEPHIBHOCTH ).
OnuCchIBaTh ATAIBI peaanu3aiuu
HaCJIe/ICTBEHHON MH(POPMALIUHU B KIIETKE.
CpaBHHBAThH PEAKIIMU MATPHYHOTO CHHTE32
Mosiekya PHK u Genka B kieTke

4.4

Hexkiierounsie (hopmbl
PKU3HH - BUPYCBI

Hekiierounsie (hOpMbI AKU3HH - BUPYCHI.
Hcropust oTkpeiTHs BupycoB (. U.
BanoBckuit). OCOOEHHOCTH CTPOEHUS U
"KU3HEHHOT'O 1IUKJIa BUPYCOB.
baktepuodaru. bonesnu pactenuii,
PKUBOTHBIX U YEJIOBEKA, BbI3bIBAEMBIC
BUpycaMu. Bupyc ummyHozaepuiura
yenoBeka (BUY) - Bo36ynurens CITN/a.
OOpaTHasi TpaHCKPHIILIKS, peBepTas3a u
uHTerpasa. [Ipopunakrrka

acpoCTpaHEeHUs! BUPYCHBIX 3a00JI€BaHUI.

PackpbIBaTh COAEpKaHUE TEPMUHOB U
MOHSTUI: BUPYC, BUPYCOJIOTHSI, KarlCUJ,
OakTeprodar, BUpyc UMMYyHOe(ULIUTA
yesioBeka (BUY), oHKOTreHHbIE BUPYCHI.
XapakTepru3oBaTh BUPYChI KaKk
HEKJICTOUHYIO (POpMY KM3HH; 0COOCHHOCTH
CTPOEHUS U KUZHEIEATEIbHOCTH BUPYCOB.
OnuceIBaTh )KU3HEHHBIN LUK BUPYCOB
MMMYHOJIe(PUIIITA YEIOBEKA; pa3anyaTh Ha
pucynkax BTM ((Bupyc TabauHoi

Mo3aukn), bakteprodar, BUY.

39



®denepanbHas padodas mporpamma | buomorus. 10-11 kmaccsl (6a30BbIi YPOBEHB)

/[emoncmpayuu:

IHopmpemui: 1. 1. IBaHOBCKUI.
Taonuywl u cxemwt: «Bupycei»,
«baktepuodarm»; «CtpoeHue u
KU3HEHHBIN nuki Bupyca CIIN/a,
0akTepuodaray.

Ooopyoosanue: monens ctpyktypbl JJTHK;
MAarHUTHAsI MOJEIb-alIUINKAIUS
«CTpOCHUE KIIETKN

OOOCHOBBIBATH U COOJIIOIATh MEPHI
MpO(UIAKTUKY PACTIPOCTPAHCHHUS
BUPYCHBIX 3a00JIeBaHUH (pECTTMPATOPHBIC,
KEITy IOYHOKUIIICYHBIC, KIICIIICBOM
sHIepanuT, BUU-undexms)

M Toro yacos mo teme 6
Tema 5. PasMHokKeHMe M MHIUBHAYAJbHOE Pa3BUTHE OPraHU3MOB
5.1 1

JKW3HEeHHBIN TUKIT
KJIeTKU. [lenenue
KJIETKH. MUTO3

Ki1eToUHBIN UKJI, UJIN KU3HCHHBIN MK
kieTku. MHTepdasza u MUTO3.

[Iporecchl, npoTekaroiine B nHTEpdase.
Penukanus - peakiuust MAaTpUIHOTO
cunre3a JJHK. Ctpoenne xpomocom.
XPpOMOCOMHBII HAOOP - KAPUOTHII.
JIMTJTOMTHBIN U TaIJIONIHBIN
XPOMOCOMHBIC HA0OPBI. XPOMATH/IBI.
[{uTomornueckre OCHOBBI Pa3MHOKEHUS U
WHMBUAYAJIbHOTO Pa3BUTHS OPTaHU3MOB.
Jlenenue kineTku - Muto3. CTagunu MUTO3A.
[ Iporiecchl, TPOUCXOISIIME HA PA3HBIX
CTaausIX MUTO3a. bHOIOrMYyecKuii CMBICII
Muto3sa. [Iporpammupyemas rubdenp

KJICTKH - aIlIOIITO3.

PackpbIBaTh copepkaHue TEPMUHOB U
MOHSATUN: KJIETOYHBIA UK, HHTEpda3a,
peayIUIMKALINS, XPOMOCOMA, KapUOTHII,
rarJIOUIHbIA, TATUIOUIHBI XPOMOCOMHBIN
Ha0Op, XpOMATHUIbI; MUTO3 €0 CTaJNU:
npodasa, metadasa, anadasa, Tenodasa.
OnuchIBaTh KU3HEHHBIN [IUKJT KIIETKU;
[EPEUUCIISATh U XapaKTepU30BaTh MEPUO/IbI
KJIETOYHOTO [IUKJIa, CPABHUBATh UX MEXKIY
co0oit. OnMCHIBaTh CTPOCHUE XPOMOCOM,
KapUOTUIIOB OPraHU3MOB, CPAaBHUBATh
XPOMOCOMHbBIE HA0OPBI KIETOK.
CpaBHUBATH CTAAUU MUTO3A.

PasznnuaTh Ha MUKponpenaparax
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/lemoncmpayuu:

Tabnuywvl u cxemol.: «KIeTOUHBIN IIAKID»,
«Permukarus [IHK», «Ctpoenue
XPOMOCOMBD», K MUTO3)»; MarHUTHAs
MO/IeJIb-amIIIMKaIus «JleneHne KIeTKny;
monaenb JJHK.

Obopyoosanue: CBETOBOW MHUKPOCKOIT U
MUKpornpenapat «KapruoknHes B KJIeTKax
KOpeliKa JIyKay.

Vlabopamopubsie u npakmuuecKue
pabomol:

JlaGopaTopHas pabota Ne 3. «Habmonenue
MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JTyKa
Ha TOTOBBIX MUKPOIIpENapaTax»»

N PUCYHKaX CTaanu MUTO3a. P ACKPbIBATb
OHMOJIOTMYECKUI CMBICT MHTO3a

5.2

Dopmbl

[Pa3MHOKEHUS
OpTraHU3MOB

DopMBbI pa3MHOKEHHS OPTaHH3MOB:
0ecI10JI0€ U MOJIOBOE.

Buapl 6ecriooro pa3MHOKECHHUS:
TeJICHHE HAIBOE U IIOYKOBAHUE OIHO-

11 MHOTOKJICTOYHBIX, CIIOPOOOpa30BaHME,
BEreTaTHBHOC Pa3MHOKCHHE.
lIckyCCTBEHHOE KIIOHUPOBAHHE
OpraHU3MOB, €0 3HAYCHHE

IUTS CEJIEKIINH.

[lo10BOE pa3MHOKEHHUE, €TO OTIUYMS
ot 0ecroJIoro.

Iemoncmpauuu:

PackpeiBaTh coziep>KaHUE TEPMUHOB
Y MIOHATUI: pa3MHOKEHHUE, KIIOH,
MOJIOBBIC KJICTKH (TaMeThl),
SIMIIEKJIETKA, CIIEPMATO30U, 3UT0TA,
JIeJICHUE HAJIBOE, TOYKOBAHUE,
criopyJsius, hparMeHTaIus,
BErE€TATUBHOE PA3MHOXKCHUE,
CEMEHHOE Pa3MHOXEHHE, OIBIJICHUE,
JIBOMHOE OTIJIOJOTBOPEHUE, TTOJIOBBIC

HKelle3bl, CCMCHHUKH, SUYHUKH,
OILIOZIOTBOPEHHE (HAPYIKHOE,

BHYTPEHHEE).
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Taonuuwvl u cxemwr: «DOopMbl
Pa3MHOXKEHUSI OPTaHU3MOBY, «JIBOMHOE
OILUIOZIOTBOPEHUE Y IBETKOBBIX PACTCHUID,
«/lenenue kneTku 6akTepun»,
«BereraTuBHOE pa3MHOKEHUE PACTCHUIN,
«CTpOEHHE MOJIOBBIX KIETOK»

XapakTepu3oBaTh OCOOCHHOCTH U
3HaueHHE O0ECIOJIOro U MOJIOBOTO CIIOCOOOB
Pa3MHOXCHUS.

BeInensiTh BUBI OECIIONIOTO PA3MHOKCHHUS;
BEISIBIIATH B3aUMOCBSI3U MEXITY (hOopMaMu U
crioco0aMu pa3MHOKEHUS, U KX
OHOJOTUYECKUM 3HAUCHHUEM.

Branets npuémMamMu BEreTaTUBHOTO
Pa3MHOXEHUS KYJIbTYpPHBIX pacTeHUM (Ha
MpruMepe KOMHATHBIX). XapaKTeprU30BaTh
MOJIOBBIE KJIETKU: SUIICKICTKH,
CIIEPMAaTO30HU/IbI; BBISBJISATH OCOOCHHOCTH
WX CTPOCHUS

5.3

Meiios

Meiio3. Ctaguu meiiosa. [Ipoueccsi,
MPOUCXOISIINE HA CTAAUIX MEHO03a.

[loBeneHrEe XpOMOCOM B MEHO3E.

Kpoccunrosep. bruonorndeckuii CMbIC
1 3HAYEHHUE MEN03a.

lemoncmpayuu:
Tabauust u cxemol: «JleneHnue KICTKN,
«Menosy.

Oobopyooeanue: monens JIHK;
MarHUTHAasI MOJEb-alTUTHKAIUS

«JleneHnue KIeTkm»

PackpbiBaTh coepkaHUE TEPMUHOB U
MOHSATHUI: MEN03, KOHbIOTallus

XPOMOCOM, ITEPEKPECT (KPOCCUHTOBED)

XpPOMOCOM, TaMETBhI.
XapaKkTepru30BaTh ME03 KakK Crocod

KJICTOYHOI'O ACJICHMA, OIIMCHIBATDH MEHo3
10 CTaauAM; CpaBHHUBATh CTAINHU Melo3a
1 MUTO34.

Paznuuarh HAa pUCYHKAX CTAIMM MEM03a;

PACKphIBaTh OMOJIOTHUUECKOE 3HAUCHHUE
MeEno3a
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5.4

O6pazoBanue u
Pa3BUTHE MOJOBBIX
KIIETOK.

[" ameTorenes - mporecc 00pa3oBaHUs
MOJIOBBIX KJIETOK Y )KHBOTHBIX.

PackpbIBaTh COJIEpKaHUE TEPMUHOB U
[MOHSTUI: TAMETOT€HE3, CIEPMATOTCHES,
OOT€HE3, CIIEPMATO30U /I, AKPOCOMa,

OnutoroTBOpeHHEe [To/10BBIE XKEJE3bl: CEMEHHUKU U SUYHHMKH. UIICKICTKA, MOJISPHBIC TETIbLIA.
OGpa3oBaHye U Pa3BUTHE MOJIOBBIX KJIETOK [ XaPaKTEPH30BaTh OCOOCHHOCTH
- TaMeT (CHGpMaTOSOI/I I, HﬁHGKHCTKa) - raMCTOI'CHC3ad Y ) KUBOTHBIX U €TI0 CTAAHUHU,
CIICpMAaTOI'€HE3 U OOI'C€HE3. OcoOenHocT [TOJIOBBIC KICTKH )KUBOTHBIX M OIIMCBHIBATH
CTPOCHUS SUILIEKJIETOK U CIIEPMATO30HUI0B. [[IPOLICCC X PA3BUTHAL.
Or1u10 JTOTBOPEHUE. HapTeHoreHeg. CpaBHI/IBaTB CIICPMATOI'CHE3 N OOI'CHE3.
lemoncmpayuu: OnuceIBaTh OMIOI0TBOPEHUE,
Tabnuywr u cxemol: «IIpsmoe u Henpsamoe OHOJOTUYECKOE 3HAUYCHHE
pa3Butue», «I' ameTorenes y OILIOAOTBOPCHUA
MJICKOTTATAIOIINX U YEJIOBEKA
Obopyoosanue: monelb MeTadazHOM
XPOMOCOMBI, MUKPOCKOTI,
MUKporpenapaTthl «CriepMaTo30U1bl
MJICKOIMUTAIOIIET O, « ANIeKIeTKa
MJICKOITUTAIOLLIET 0.
Vlabopamopubsie u npakmuuecKkue
paoomul:
JlaGopatopHas pabora Ne 4. «3yuenue
CTPOEHHUSI MOJIOBBIX KIETOK Ha TOTOBBIX|
MUKpOIIpenapaTax»»
5.9 |MHauBUIyaTbHOE NHuBuayallbHOE pa3BUTHE (OHTOT€HE3). |[PacKphIBaTh COJIEPHKAHUE TEPMHUHOB U
[pa3BUTHE OMOpHOHAIbEHOE pa3BUTHE (IMOPUOTEHE3). MOHATHI: OHTOT€HE3, IMOPUOTEHE3,
OpraHU3MOB Tanbl SMOPUOHATIEHOTO PA3BUTHUSA Y 3Urota, ApoOJeHue, 61acToMephl, MOpYIIa,

IIO3BOHOYHBIX )KMBOTHBIX !

Osiactyna, 6J1acTOIEIb,
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NpOoOJIeHUE, TaCTPYISLUs, OPraHOTEHES.
[TocTamMOproHanbHOE pa3BuThe. THITBI
MOCTAIMOPHUOHAIIBHOTO PA3BUTHS: TIPSIMOE,
He TpsiMoe (JIMYMHOYHOE). Brusinue cpeapl
Ha Pa3BUTHE OPTraHU3MOB; (GAKTOPBI,
CIIOCOOHBIE BBI3BIBATH BPOXKIACHHBIC
YPOJICTBa.

Poct u pa3Butue pactenuil. OHTOreHe3
[[BETKOBOT'O PACTCHUS: CTPOCHUE CEMEHH,
CTaJuu Pa3BUTHSL.

/lemoncmpayuu:

Taoauust u cxemor: «OCHOBHBIC CTaINHU
oHTOTreHe3ay, «IIpsiMoe u Henpsmoe
[pa3BUTHEY, «/[BOMHOE OIUIOJOTBOPEHUE Y
[IBETKOBBIX PACTCHUI

racTpyJia, HelpyJa, OpraHOTeHE3;
3apOABIIIEBbIC INCTKH: KTOIEPMa,
Me30/IepMa, SJHTOJCPMa;
MOCTAIMOPHOHAIBHOE Pa3BUTHE: TIPSIMOE U
HenpsMoe (JTUIMHOYHOE); MeTaMopdh o3,
Meracropa, MUKpOCIIOpa, MbLUIbIIEBOE
3EPHO, CIIEPMUH, 3aPOJIBIIIIEBHIN MEIIIOK,
TTBOMHOE OILJIOIOTBOPEHHUE.

OrnpenensaTh 3Tarbl SMOPHOHATBLHOTO
Pa3BUTHS XOPIOBBIX HAa CXEMaX H
Mpernaparax 1 OMUCHIBATH MTPOIIECCHI,
MTPOUCXOISIINE HAa KaKIOM dTarle.
CpaBHHBaTh TIEPUOIBI OHTOTEHE3A; MPSIMOC
1 HEeNpsiMOe (JTMYMHOYHOE)
MOCTAIMOPHOHAIBHOE PA3BUTHE, 3aPOIBIIITH
YEeJIIOBEKA M IPYTHX XOPJIOBBIX.

OOBSACHITH OMOJIOTMYECKOS 3HAUCHUE
pa3BUTHS C METaMOP(HO30M;
OTPUIATEIIFHOE BIUSHHUE aJIKOTOJIA,
HUKOTHHA U APYTHX TEPATOT€HHBIX
(haKTOPOB Ha pa3BUTHE 3aPOIbIIIA
YCIIOBCKA.

OnuceIBaTh MPOLIECC JIBOMHOTO
OTUIOJJOTBOPEHUS Y IIBETKOBBIX PACTCHUI

Toro yacos o teme
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Tema 6. HaCJIe)ICTBeHHOCTb H UIBMCHYUBOCTDH OPraHu3smMoB

6.1 I enernka - Hayka o 1 PackpeIBaTh conep:kaHue TEPMUHOB U
HACJICJICTBEHHOCTHU U MOHSATUHN: TeH, TEHOM, TeHOTH, eHOTHII,
N3MCHUYNBOCTHU Hpe JIMET U 3a1a4l IT'€HETUKU. XPOMOCOMEI, AJUICJIbHBIC I'CHBI (aJIJIeJ'II/I),

PoJIb IIUTOIOTUH ¥ SMOPHOJIOTUN B FOMO3UI0Ta, F€TEPO3Ur0Ta, JOMUHAHTHBIN
CTAHOBJICHUM I'€HETUKHU. BKian MpU3HaK (T€H), pEeleCCUBHBINA MTPU3HAK
POCCUIMCKHUX M 3apYOEKHBIX YUCHBIX B (ren), yucras IMHUS, THOPHUI.

pa3BUTHE T€HETUKU. METOIbl TEHETUKU [lepeuncisaTh U XapaKTepU30BaTh METOIbI
(ruOpUI0TOrMYECKH, IMTOr€HETHIECKHIA, T€HETHKHU: THOPUI0IOrHIECKHUI,
MOJIEKYJISIPHOT€HETUYECKHUI ). [[UTOr CHETHIECKHH,

OCHOBHbBIE T€HETUYECKUE TTOHATHS. MOJICKYJISIPHOT €HETHYCCKHH;
['eHeTHUECKask CAMBOJIMKA, UCIIOJIb3yeMas JOMHHAHTHBIC U PEIICCCUBHBIC IIPU3HAKU
B CXE€Max CKpEIIUBaHUU. /[emoHcmpayuu: PaCTEeHU U )KUBOTHBIX.

Iopmpemui: I'. Mennens, T. Mopran, H. [[107630BaThest TeHETUYECKOM

1. Bapmiios, C. C. UeTBepHKOB, TEPMUHOJIOTHEN U CUMBOJIUKOM JIs

H. B. Tumodees-PecoBckuii. 3aMMCU TEHOTUITUYECKUX CXEM
Obopyoosanue: MOICIb- ANITUTUKALIUS CKpCIIMBaHUsA

«MOHOTHOPUIHOE CKPEITUBAHUEY,

repOapuii «I' opox moceBHOI»

6.2 Bakonomeproctn 1 3aKOHOMEPHOCTH HACIIEIOBAHMNS
HACJICIOBAHM [MPU3HAKOB, YCTaHOBJEHHbIE ['. MenaeneM. |PackpbiBaTh coaepKaHue TEPMUHOB U
[TPU3HAKOB. MoHOTHOpUTHOE CKpEIIMBaHUE. 3aKOH MOHSTUI: MOHOTUOPHUTHOE CKPEIINBAHUE,
MonHorubpuHoe eaMHO00pa3ust THOPUIOB MEPBOTO (heHOTUITMYECKUE TPYTIIIHI,

CKpCIIBaHUEC rokoseHus. [IpaBuino JOMHUHUPOBAHUS. rH6sz[0J10queCKHI71 METOO, YNCTEIE

3aKOH pacUIEIIEHUs MPU3HAKOB. [’
UII0Te3a YUCTOTHI ramert. [losHoe u

HCIIOJJHOC JOMHWHHUPOBAHHC.

JIMHWUHW, JOMUHHUPOBAHHUC I'CHOB (HOHHOC,
HGHOHHOG), paciCIICHUE B ITIOTOMCTBC.

OnuceiBaTh MCTOJUKY IIPOBCACHHA
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/lemoncmpayuu:

[ lopmpemui: I'. Mennens.

Tabnuyvl u cxemovl: «MoHOTUOPUTHOE
CKpELIMBAaHUE U €r0 HUTOr€HETUYECKAs
OCHOBa», «3aKOH PacCILEIUICHUS U €ro
[IUTOT€HETUYECKasi OCHOBa», «3aKOH
YUCTOTHI TAMET.

ObopyoosaHue:

Moieu-annKanu « MoHoruopuiHoe
CKpeuBaHue», «Hemomnxnoe
NOMUHUPOBaHUE», repOapuii «I” opox
[TOCEBHOI

['. MeHies1emM ONbITOB IO U3YYEHUIO
HACJICIOBAHUS OJHOM Maphl IMTPU3HAKOB Y
ropoxa OCEBHOTIO.

PackpbIBaTh COJIEpKaHUE 3aKOHOB
eAMHOO0Opa3usi THOPHUIOB IEPBOTO
[MOKOJICHUS W 3aKOHA PACILETUICHHUS.
OOBIICHATH TUIIOTE3Y YUCTOTHI TAMET.
3anuchIBaTh CXEMbl MOHOTHOPUTHOTO
CKpeIMBaHusi, OOBACHSITH €T0
[IUTOJIOTUYECKHE OCHOBBI U peIIaTh
reHEeTHYECKHUE 3a]]Ja4l HA MOHOTHOPUIHOE
CKpEIIMBAHUE

6.3

JluruOpuaHoe
CKpellMBaHueE.

3aKOH HE3aBUCHUMOI'O
HacJIeJOBaHUS
MPH3HAKOB

JlurnOpugHOe CKpelBanue. 3aKoH
HE3aBUCUMOTO HACIEOBAHUS PU3HAKOB.
[{uToreneTnueckue OCHOBBI AUTUOPUTHOTO
CKpEIIMBaHUA. AHATU3UPYIOIIEE
ckpemunBanue. Mcnonp3oBanue
QHAJTM3UPYIONIETO CKPEIIUBAHUS JIJISI
OIpeeeHHs] TeHOTUIIa 0CO0U.
lemoncmpayuu:

[ lopmpemuvi: I'. MeHnens.

Tabauyst u cxemwvi: «JlurudbpuaHoe
CKpenuBanuey, « [ {uronornueckne 0CHOBBI
MUTHOPUTHOTO CKPEIIUBAHUS.
Obopyoosarue: MOJENb- aNIUTAKAIIIS

«JIuruOpuHOE CKpEIMBAHUEY

PackpbIBaTh coaep>KkaHue TEPMUHOB U
MOHSATUHN: TUTUOPUIHOE CKPEIUBAHUE,
AQHAJTM3UPYIOIIEE CKPEIIMBAHUE.
OnuceiBaTh onbITEI ['. Meuaens mo
M3yUYEHUIO HACIIEIOBAHUSI IBYX Tap
MPU3HAKOB Y TOpOXa MOCEBHOTO.
PackppiBaTh coepKaHUE 3aKOHA
HE3aBUCUMOTO HACJIeIOBaHUSI TIPU3HAKOB.
[ [puMEHATP MATEMATHYECKUIM PACUET C
[MOMOIIBI0 METO/1a EPEMHOKEHUS
BEPOSTHOCTEN U 3aMKUCh C TOMOILBIO
(hEHOTUITMYECKUX PATUKATIOB
pacIleIIeHUs MPU3HAKOB y MOTOMKOB IO
(beHoTUIly U TEHOTHUITY.

3anuchIBaTh CXEMbl JUTHOPUIHOTO
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CKpCILIUBAHUA, OOBSICHATH €TI0
[IUTOJIOTUYECKHUE OCHOBBI U PEIIATh
reHETUYECKHUE 3aJ1aul Ha TUTHOPHUITHOE
CKpEIIMBAHUE

6.4

CreruieHHoe
HACJICJOBAHUE
MPU3HAKOB

CuernieHHOE HacIe0BaHUE MTPU3HAKOB.
Pabota T. MopraHna 1o cuemnjieHHOMy
HaclieJOBaHUIO TeHOB. Hapyiienue
CLETIJICHUSI TEHOB B pe3yJIbTaTe
KPOCCHUHIOBEpa. XpOMOCOMHAsl TEOPUS
HAaCJICICTBEHHOCTH.

[" eHEeTUYECKHE KapThI.
lemoncmpayuu:

[ lopmpemuwi: T. Mopras.

Tabnuywvl u cxemol: «Meros»,

«I" eHeTHUECKHE KapThl PACTCHU,
PKUBOTHBIX U YEJIOBEKaY,
«B3anmMoeiCcTBUE ANIJIETBHBIX TEHOBY.
Obopyoosanue: MUKpoOIIpenapar
«JIpo3zodunay (Hopma, myTaruu GopMbl
KPBUIBLEB U OKPACKHU TeJia), MUKPOCKOTI,
Moaenb-anukanus «Ilepexkpéct
XPOMOCOM.

Vlabopamopubsie u npakmuuecKkue
paoomul:

JlaGopaTopHas pabota Ne 5. «3yuenne
PE3yIbTaTOB MOHOTHOPHUIHOTO U

MUTHOPUIHOTO CKpElMBaHUs

PackpbIBaTh cofiep>kaHue TEPMUHOB U
MMOHSTUI: CLEINICHHOE HACIICIOBAHUE
MPU3HAKOB, PEKOMOUHAIMS T€HOB,
FEHETUYECKUE KAPTHI XpPOMOCOM,
MOpTraHuza.

Ha3piBaTh OCHOBHBIE MMOJIOKEHUS
XPOMOCOMHOW T€OPUU HACIEACTBEHHOCTH
T. MopraHa; pacKkpbIBaTh COJICpKaHHE
pabotel T. MopraHna 1o ciierjieHHOMY
HaCJICJOBAaHUIO T€HOB U TPUYUHBI
HapyIICHUS CLIETUICHUS MEXy TeHaMHU.
3anuChIBaTh CXEMbI CKPEIIMBAHUS TIPU
CILICTIJICHHOM HAcJIeIOBaHUHU, OOBICHSITh
MPUYUHBI PEKOMOUHAIIUY T'€HOB,
OMPEENATh YACIIO TPYII CUETUICHUS
F€HOB; pElIaTh FTEHETUYECKUE 33/1a4U Ha
CUEIJICHHOE HACJIEIOBAHUE
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y 1p030(hUIIBI Ha TOTOBBIX
MUKpOIIpenapaTax»

6.5 I enernka nona. [' eHeTuka nosa. XpoMOCOMHOE PackpeIBaTh conep:kaHue TEPMUHOB U
HacnenoBanue OIPEAEIECHHUE MMOJIA. AYTOCOMEI U IIOJIOBBIE [IIOHSTHI: XPOMOCOMHEIM HAbOpP,
[MPU3HAKOB, XPOMOCOMBL. [ oMOrameTHbIe U ayTOCOMBI, ITOJIOBBIC XPOMOCOMBI,
CUETUJICHHBIX C ITOJIOM rETEPOraMETHbBIE OPTraHU3MBI. FOMOTaMETHBIN MOJI, TETEPOTaMETHBIN MO,

HacnenoBanue npu3HaKkoB, CIEIUIEHHBIX C [CIHEIUIEHHOE C TTOJIOM HACJIEI0BAHUE
[10JIOM. [MPU3HAKOB.
/lemoncmpayuu: OOBSACHSITH ITUTOJIOTUIECKUE OCHOBBI
Ilopmpemur: I'. Mennens, T. Mopran, XPOMOCOMHOI'O M€XaHU3Ma OIPECACIICHU
H.1. BaBuiios. [10J1a y pa3IMYHBIX OPraHU3MOB.
Tabauuwvt u cxemot: «I'eHEeTHKA T10J1aY, CpaBHUBATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACIIENOBaHUA, HacJeI0BaHUs IIPU3HAKOB, CLICTIVICHHBIX U
CLETUICHHOTO C moJIoM», «KapuoTuribsl HE CLICIUICHHBIX ¢ ITosIoM. Pemare
YEJIOBEKA U JKUBOTHBIX) FEHETUYECKUE 3a7]a4M Ha HACJIEJOBAHUE
CLETUICHHBIX C TTOJIOM MTPHU3HAKOB

6.6 [3MEHYUBOCT. 3MeHunBOCTh. BH1bI HK3MEHUMBOCTH: PackpbIBaTh COJIEpKaHNE TEPMUHOB U
HenacnencrsenHas HEHACJIEJCTBEHHAS U HACJICICTBCHHAS. MOHSTUI: U3MEHYMBOCTh, HACJICICTBECHHAS
M3MEHUYMBOCTE PoJib cpenibl B HEHACIEACTBEHHOM M3MEHYMBOCTh, HEHACIICICTBCHHAS

M3MEHYUBOCTH. XapAKTEPUCTUKA

MO (DUKAITMOHHOM H3MEHUHUBOCTH.
BapuannoHHBIN psiJ M BapUaMOHHAS
kpuBas. Hopma peakiuu nmpusHaka.
KonnyecTBeHHBIC M KAUECTBEHHBIC
MpY3HAKK U UX HOpMa peakiuu. CBOMCTBa
MO (DUKAIIMOHHONW U3MEHUYHUBOCTH.

M3MEHYMBOCTH, MOAU(UKAIIMOHHAS
M3MEHUYMBOCTh, BAPUALIMOHHBIN P/,
BApPUAHTA, BapUallMOHHAsI KpUBas,
[MPU3HAK, HOPMa PEaAKIINH,
KOJINYECTBEHHBIC Y KAYECTBEHHBIE
npu3Haku. KinaccuduimpoBaTs BUIbI
V3MEHUYUBOCTH U BBISBIIATH UX
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lemoncmpayuu:

Tabnuywvl u cxemol: «Buapl
M3MEHUYMBOCTIY, «MoauduKamoHHas
M3MEHYUBOCTD.

Vladopamopnsie u npakmuueckue
paoomol:

JlaGopatopHas padota Ne 6. «3yueHue
MO (DUKAIIMOHHON U3MEHUYHBOCTH,
[MOCTPOCHHUE BAPUAILMOHHOIO psifia U
BAPHUALMOHHON KPUBOW

OHOJIOTHYECKHE OCOOCHHOCTH.
[lepeuncnsaTh CBOMCTBA

MO (DUKAITMOHHONW U3MEHUYHUBOCTH U
O0OBSICHATDH €€ 3HAaUCHUE ISl OPTaHHU3MOB.
Pa3auuaTh KOJIMYECTBEHHBIE U
KaueCTBEHHBIC ITPU3HAKH; CTPOUTH
BapUAITMOHHBIN PsiJi, BAPUAITMOHHYTO
KPUBYIO, BEBIYUCIIATH CPEIHEE 3HAUCHUE
MpU3HaKa

6.7

HaCHeI[CTBeHHaH

N3MCHYHUBOCTD

HacnencTtBeHHast, WM TEHOTUIIHMYECKAS
M3MEHYNBOCTh. KoMOMHaTUBHAS
M3MEHUYMBOCTh. MelO03 1 TTOJI0BOM MPOLIECC
- OCHOBa KOMOMHATUBHON M3MEHYMBOCTH.
MyTanmoHHast U3MEHYHUBOCTb.
Kiaccuduxanuysi MyTaiuii: FeHHBIE,
XPOMOCOMHBIE, TCHOMHBIE.

HacToTa 1 IpUYMHBI MyTaLUH.
MyTtareHnbie (GaKTOPBHI.

3aKOH TOMOJIOTHYECKHUX PSJIOB B
HacJIeICTBeHHOU n3menunsoctu H. U.
BasuioBa. BHesnepHas HaClneACTBEHHOCTD
1 U3MEHUYUBOCTb. lemoncmpavuu:

[ lopmpemuwi: I'. ne ®pu3z, H. . BaBunos.

Tabauyvt u cxemvi: «MyTarmoHHas

PackpbiBaTh coiep>KaHUE TEPMUHOB U
MOHSTHI: HACJICCTBEHHAsI N3MEHUYNUBOCTb,
KOMOWHATHBHAs N3MEHUYMBOCTD,
MYTallMOHHAS] U3MEHYUBOCTh, MYTAHT,
MYyTallMU: T€HHBIE, XPOMOCOMHBIE,
FCHOMHBIC; TTOJTUTIIIONIUS, AHEYTIIIOUINS,
MyTareHbl. XapakTepu30BaTh
HACJICICTBEHHYIO H3MEHYNUBOCTD;
(bOopMyIUPOBATH 3aKOH TOMOJIOTHYECKUX
PSIOB B HACJIEACTBEHHON U3MEHYUBOCTH
H. 1. BaBuioBa 1 00BSICHATE €r0 3HAYCHHE
1111 OMOJIOTHHU U CEJICKIIMH.
KnaccudummpoBats MyTanuu: TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIE U TTPUBOIUTH
[IPUMEPHI MyTalIHIA.

OOBACHATH IMTPUYHUHBI BOSHUKHOBCHH
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N3MCHUYUBOCTD.
ObopyoosaHue: MUKPOCKOTI,
MUKporpenapar «Jlpo3zodunay» (Hopma,
MyTari (POpMBI KPBLILEB M OKpacka
Teja); KOMHATHBIC PACTCHUS C TICCTPOK
OKPACKOM JINCTHEB.

Vlabopamopubsie u npakmuueckue
pabomol:

JlaGoparopHas pa6ota Ne 7. « AHanu3
MyTaIi y Ap0o30(HIIbI Ha TOTOBBIX
MHUKpOITpenapaTax»»

MyTaIii, posib PaKTOpPOB-MyTareHOB.
CpaBHUBATH BUJIbI MyTAIUi; BISIBISATh
[MPUYMHBI HACIIEACTBEHHOW N3MEHUYNUBOCTH,
MCTOYHUKHU MYTareHOB B OKPY>KaloIIeH
cpelne (KOCBEHHO). XapaKTepru30BaTh
BHESIZICPHYIO HACJIEACTBEHHOCTh U
M3MEHUYUBOCTD

6.8

[' eHeTHKa yenoBEKa

I enerrka yenoseka. Kapuorun uenoseka.
OCHOBHBIEC METO/Ibl TEHETUKH YEJIOBEKA!
TeHEaJOTHUCCKHM, OJTM3HCIIOBEIMN,
[MUTOTCHETUYCCKHI, OMOXMMHUYCCKHUH,
MOJICKYJISIPHO-TEHETUYECKH.
CoBpeMEeHHOE ONPEAECIECHUE T€HOTHUIIA:
[MOJJHOT€HOMHOE CEKBEHUPOBAHUE,
FEHOTUITMPOBAHKE, B TOM UHCIIE C
romonieto [11[P-ananu3a.
HacnencrBeHHbIC 3a00JI€BaHUS YEIIOBEKA!
reHHbIE 00JIE€3HH, O0JIE3HU C
HACJIEJICTBCHHOU
MPEAPACIIOIOKEHHOCTHIO, XPOMOCOMHBIE
6one3nn. CoMaTUYeCKue U TeHEPATUBHBIC

MYyTalliH.

PackpbiBaTh cofiepyKaHue TEPMUHOB U
[TOHSATHN: KAPUOTUII YEITOBEKA,
[IUTOTEHETHYECKUN METOI,
reHeaJorHuecKuil METo1, POJIOCIIOBHEIE,
OIM3HELIOBBI METO/I, HACTIEACTBCHHBIE
0oJie3HU: (MOHOTEHHBIE, C HACJICICTBEHHON
[PEAPACIIONIOKEHHOCTIO, XPOMOCOMHBIE),
MEIUKO-TEHETUYECKOEe KOHCYJIbTHPOBAHHUE.
[lepeuncisiTh 0COOEHHOCTH U3yUEHUs
TCHETHKHU YEJIOBEKA; IPUBOIUTH IPUMEPHI
HACJIEICTBEHHBIX O0JIe3HEH YenoBeka,
XapaKTEpU30BaTh METOJIBI UX
MporIIaKTHKN; 000CHOBBIBATH 3HAUCHUE
MEJIMKO-TeHETHUECKOTO
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CtBOJIOBBIC KJIETKU. [IpUHIMIIBI 370POBOTO
oOpa3a KU3HH, TUAaTHOCTHKH,
MPO(IIIAKTUKY 1 JICUCHUS TEHETUICCKUX
OoJsie3Hel. MenuKko-reHeTuIecKoe
KOHCYJIbTUPOBAHUE. 3HAYCHUE
MEIUIIMHCKOW T€HETUKH B
MpeAOTBPAIICHUY U JICUCHUU
reHEeTUYECKUX 3a00JIeBaHU YEIOBEKa.
lemoncmpayuu:

Tabauyst u cxemsi: «HacnenoBanue pesyc-
bakTopay, «I” eHeTruka rpyI KpoBu».
Vlabopamopusie u npakmuuecKkue
pabomol:

[Ipaktrueckas padora Ne 2. «CocraBneHnue
1 aHAJIM3 POJOCIOBHBIX YEJIOBEKA

KOHCYJIbTUPOBAHHS.

BEISBISATE U CPAaBHUBATH MEX]Ly COOOM
JIOMUHAHTHBIEC U PELIECCUBHBIE IIPU3HAKU
YEII0BEKA.

CocCTaBiATh U aHATU3UPOBATh
POIOCIIOBHBIE YEI0BEKA

M Toro yacos 1o reme

8

Tema 7. Cejiekuysi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak Hayka
1 IIPOLIECC

1

Cenekuus Kak HayKa U MpolLiecc.
3apoXkKICHUE CEJIEKIIMU U JIOMECTUKALIHSL.
Yuenue H. W. BaBunosa o neHTpax

MHOT000pa3usi U IPOUCXOKICHUS
KYJIBTYPHBIX PACTCHHM.

[{eHTpBI TPOUCXOKACHHUS TOMAITHUX
PKUBOTHBIX.

Coprt, nopoja, mTamMm.

PackpbiBaTh cojiepkaHUE TEPMUHOB
Y IOHATHUM: CEJICKIHS, COPT, MOPOJa,
[ITaAMM, JIOMECTUKAINS, UITH

OJOMAIIHHMBAHUC, ICHTPEI
MHOFOO6paBI/I$[ N ITIPOUCXOKICHUA

KYJbTYPHBIX PACTCHHI U
PKUBOTHBIX, THOpHUIN3aLINs,

MCKYCCTBEHHBIN OTOOD.
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/lemoncmpayuu:

Ilopmpemwi: H. 1. BaBwiioB. Tadauubt u
cxempl: xapta «LleHTpsl MHOrOOOpa3us u
[IPOUCXOXKICHUS KYJIbTYPHBIX PACTEHUN,
«ITopoibl JOMaITHUX KUBOTHBIXY», «CopTa
KyJbTYPHBIX pacTeHUi». Qbopydosanue:
MYJISIKU TJI0/I0B M KOPHETUIO0B JUKHUX
(bopM U KyJTBTYPHBIX COPTOB PACTEHUH;
repOapuii «CenbCKOX03IMCTBEHHbBIC
[PACTCHUS

HasbiBaTh 1 CpaBHUBATH OCHOBHBIE ATAIlbI
Pa3BUTHUS CEJICKIUU.

M3narate yuenue H. 1. BaBuiioBa o
[IEHTPaxX MIPOUCXOKIAECHUS KYJIbTYPHBIX
PACTEHHII; pa3anvaTh UEHTPHI HA KapTe
MHpPAa, CBSI3bIBATh X MECTOMOJIOKEHUE C
OoYaramMy BO3HUKHOBEHUS APEBHEUIIINX
[BIIA3AIUH.

CpaBHUBATH COpPTa KYJbTYPHBIX PACTCHH,
[MOPOJIbI JOMAIIHUX )KUBOTHBIX U UX JUKHUX
rpekoB. OLIEHUBATH POJIb CEJIIEKIINU B
o0ecreyeHnuu IpOJ0BOJIbCTBEHHOM
0€30MacHOCTH YEJI0BEYECTBA

7.2

MeToabl U IOCTHKECHUS
CEJIEKIIMU PACTECHUN U
SKUBOTHBIX

COBpEMEHHBIE METOIbI CEJICKIINH.
MaccoBbIil 1 MUHIMBUIYaJIbHBIA OTOOPHI B
CEJIEKIIMH PACTEHUN U )KUBOTHBIX. O1leHKa
DKCTEpPhEpA.

bBJIM3KOPOICTBEHHOE CKPEIIUBAHUE -
nHOpuauHT. Yncras muaus. CKpeluBaHue
YUCTBIX JUHHUH.

[" eTepo3uc, Wi THOpUIHAS CHJIA.
HepoicTBeHHOE CKpelBaHUE -
ayTOpuauHar. OTaanéHHas ruopuan3aus u
e€ ycnexu. MIcCKycCTBEHHBIN MyTareHes u
[OJy4YeHUE MOJUILIONA0B. JJoOCTH)EHUS

CCIICKINU

PackpeIBaTh coiepkaHNe TEPMUHOB U
MOHSATUI: UCKYCCTBEHHBIN 0TOOD,
MaCCOBBII 0TOOp, UHAUBUIYATbHBIN
0TOOP, IKCTEPhEP, OIM3KOPOJICTBEHHOE
CKpeIlMBaHUE, YACTAs JINHUS, TE€TEPO3HC,
HEPOJICTBEHHOE CKPELIMBAaHUE,
MCKYCCTBEHHBI MyTareHe3, MOJIUIION IbI.
CpaBHuBaTh (POPMbI HCKYCCTBEHHOTO
oTOopa (MaccoBOro U MHANBUAYAIBHOTO),
BUJIbI THOpUAM3AIUH (OJTU3KOPOACTBEHHOM
1 OTJQJICHHOM ), CITIOCOOBI MOTYyUCHUS

ITOJIUIIJIIONOB.
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[PAaCTEHUM, >)KUBOTHBIX U
MHUKPOOPTAaHU3MOB.

lemoncmpayuu:

[ lopmpemwvi: . B. Muuypum,

['. /1. Kapneuenko, M. ®. 1BaHOB.
Tabauywl u cxemwvl: «OTHATICHHAS
ruopuanzanus», «Padbotel akagemuka M.
®. NBanoBay, «Ilomurmiongus.
Obopyoosanue: MYJSIXU TIJI0JI0B U
KOPHEIIOAOB TUKUX (DOPM U KYJbTYPHBIX
COpTOB pacTeHuil. Jlabopamopnvie u
npakmuuecKkue padomul:

OKcKypcus « OCHOBHBIE METO/IbI U
TTOCTHXKEHUSI CEJIEKIIUN PACTCHUN U
PKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO,
MJIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIN
YYaCTOK WJIM TETTMYHOE XO35HUCTBO)

[ [prBOINTH MPUMEPHI JOCTUKEHUI
CEJICKLIUH PACTEHUUN U )KUBOTHBIX

7.3

broTexHoJI0THA Kak
OTpaciib MPOU3BOICTBA

bHUOTEXHOIOTUS KaK OTPaCib
[IPOU3BOJCTBA. | €HHAsl NHKEHEPUs. DTaIbl
co3nanust pekomobunantaon JIHK u
TPAHCTEHHBIX OpraHu3mMoB. Kiierounas
MHXKeHepHs. KieTounble KyJIbTyphbl.
MUKpOKIOHAIIBHOE PA3MHOKEHHUE
pacrennii. Knonuposanue

BBICOKOITPOAYKTUBHBIX

PackpbIBaTh CoAiepKaHUE TEPMUHOB U
MOHSITUI: OMOTEXHOJIOTHS, KIETOYHas
WH)KCHEpUSl, TeHHAs! HH)KEHEPHS,
KJIOHUPOBAHHE, TPAHCTCHHbIE OPTaHU3MBI,
['MO (renetndyecku MOAUPUITTPOBAHHBIC
OpraHu3mbl). XapakTepu30BaTh
OMOTEXHOJIOTHIO KaK OTPaCIb
MPOU3BOJICTBA, OCHOBHBIE
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CEIBCKOXO3SIMCTBEHHBIX OPTaHU3MOB.
JKOJIOTUYECKHUE U ITUYECKUE MPOOIIEMBI.
['MO - reHeTHYECKH MOJIUPUITIPOBAHHBIC
opraHu3Msbl. lemoncmpayuu:

Taonuuwt u cxemvt: «OOBEKTHI
OroTexHOJOTHNY, «KIIeTOUHBIE KYIbTYpPhI
1 KJIOHUpOBaHUE», «KOHCTpyHpoBaHUE U
[IEPEHOC T€HOB, XPOMOCOM)

OCTIKEHHSI OMOTEXHOJIOTHH B 00J1aCTH
MTPOMBITTUICHHOCTH, CEJIbCKOTO X03SIHCTBA U
METUTTAHBI.

[lepeuncisTh u XapaKTEPHU30BaTH
OCHOBHBIE ~ METOABI U JOCTHIKCHHS
OMOUHKEHEPUH.

OO6CyKIaTh IKOJIOTMYECKUE U ITUUECKHE
ACIIEKThI HEKOTOPBIX UCCIIEAOBaHUH B
00nacTu OMOTEXHOJIOTUH (KIIOHUPOBAHMS,
MCKYCCTBEHHOTO OIUJIOJIOTBOPEHUS,
HaITPaBJICHHOTO N3MECHECHHS TeHOMA U
CO37aHMs TPAHCTEHHBIX OPTraHU3MOB)

M Toro yacos o teme

Pe3epBHOE Bpemsi 1
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KJIACC
Hanmenosanne
NQ KOHquCTBO OCHOBHBIG BHUAbI ACATCIBbHOCTHU
pa3aenoB U TEM [IporpamMmmuoe copepxkaHue
/o JaCOB 06yqa10mnxc;1

y4eOHOr0 MpeMeTa

Tema

1. DBoaOIMOHHAA OMOJIOTHSA

JBOJIIOIIUSI M METOIB]
€€ U3y4YeHUs

1

[IpennochUIKY BOBHUKHOBEHUS
PBOJIFOIIMOHHOM TEOPUHU. DBOIIOIIMOHHAS
TEOpHs U €€ MECTO B OMOJIOTHH.

BrnuvsiHue 3BOJIFOLIMOHHON TEOPUM Ha
pa3BUTHE OUOJIOTUH U JIPYTUX HAYK.
CBUIETEIIFCTBA BOJIIOINH.
I1aicOHTOJIOTHUECKHE:
[TOCJICIOBATCIBHOCTD MOSIBJICHUS BUIOB B
MaJICOHTOJIOTMYECKOM JICTOMHUCH,
nepexoiubie popMbl. buoreorpaduueckue:
CXOJCTBO U pazinuue ¢payH u Qiop
MaTEPUKOB U OCTPOBOB.
OMOPHOJIOTHYECKHE: CXOACTBA U Pa3IMUNS
AMOPHOHOB Pa3HBIX BUJIOB ITO3BOHOYHBIX.
CpaBHHUTEILHO-aHATOMUYECKHUE:
TOMOJIOTUYHBIC, aHAJIOTUYHBIE,
PYAUMEHTAPHBIE OPTaHbl, AaTABU3MBI.
MonekyasipHO -OMOXUMHYECKHE: CXOICTBO
MEXAHNU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX

PackpbiBaTh coqep:kaHue TEPMUHOB U
MOHSTHI: IBOJIIOIMS, IEPEXO0IHbIE (DOPMBI,
(buoreHeTuYeCKre psabl, BUbI-
SHJIEMUKH, BUJIBI-PEIUKTHI, 3aKOH
3apO/IBIIIEBOTO CXOJICTRA,
OMOTEHETUYECKUM 3aKOH, TOMOJIOTUYHBIE U
QHAJIOTUYHbIC OPTaHbl, PYJIUMEHTAPHBIC
OpraHbl, aTaBU3MBI.

[lepeuncnaTh OCHOBHBIE 3TAlbl PA3BUTHUS
HBOJIFOLIMOHHOW TEOPHUU. XapaKTEPU30BATh
CBHJICTEJILCTBA SBOJIIOLINU:
aJI€OHTOJIOTUYECKHE,
Ouoreorpaduyeckue, SIMOPHOJIOTHICCKHIE,
CpPaBHUTEILHOAHATOMUYECKHUE,
MOJICKYJIIPHOOMOXUMUYECKUE.
[IpuBOIUTH MPUMEPHI TEPEXOAHBIX (HOPM
OpraHu3MoB, (PHIIOTEHETUYECKUX PSIJIOB.

[IpuBoANTH GOPMYITHPOBKH 3aKOHOB
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METa0OJINYECKUX MYTEH Yy BCEX JKUBBIX
OpraHU3MOB.

/lemoncmpayuu:

Iopmpemuwi: K. JInunuen, XK. b. Jlamapk,
Y. dapsun, B. O. KoBanesckuii,

K. M. bap, 3. I' ekkens, . Mrosiep.
Taonuuwvt u cxemot: «PazButue
OPTraHUYECKOTO MHpa Ha 3eMIIe»,
penbedHbie TaOIUIIBI «3apOBIIIN
[MO3BOHOYHBIX )KHBOTHBIX),
«ApPXEONTEPUKCY.

Obopyooeanue: buoreorpapuyeckas
KapTa Mupa; KoJuieKius «Dopmbl
COXPAaHHOCTH MCKOMAEMbIX KUBOTHBIX U
[PACTEHUI»; BIaKHbBIE TIPETapaThl
«Pa3BuTre HacekoMoroy, «Pa3Burtue
UISITYTITKYDY

OMOTEHETUUECKOIO U 3apOAbIIICBOTO
CXO0OCTBa

1.2

Hcropus pa3Butus
MpEACTABICHUI 00
HBOJIIOLINU

OBosrronnoHHas teopus Y. J[apuHa.
[IpeanochbUIKM BOSBHUKHOBEHUS
napBUHU3MA. [[BHKyIIHE CHIIBI 3BOJIIOLNN
BUIOB 110 JapBuHy (M30BITOUHOE
[Pa3MHOXEHUE IPU OTPAHUYEHHOCTH
[PECYPCOB, HEOIIPEAEIEHHAS
M3MEHYMBOCTb, O0OpH0a 3a CyIEeCTBOBaHHE,
ecTeCTBeHHbII 0TOOp). CHHTEeTHYECKast

TCOPUs 3BOJIIOITNHN

PackpbIBaTh coJiep:KaHUE TEPMUHOB U
MOHSATHUM: CUCTEMATUKa, €CTECTBECHHBIN U
MCKYCCTBEHHBIN 0TOOP. XapaKTepru30BaTh
OCHOBHBIC ABOJIIOIIMOHHBIC UJICH,
KOHIICTIIINY ¥ TEOPUU; CPABHUBATH
B3TJI6I Ha BU M dBoronuio K. JInnnes,
PK.b. Jlamapka, Y. JlapBuna.

OuenuBathb BkJa] JIuHHEsS B pa3BUTHE

CHCTEMATHKH U O0BICHATH IMPUHIOUIIBI

56



®denepanbHas padodas mporpamma | buomorus. 10-11 kmaccsl (6a30BbIi YPOBEHB)

(CTD) u e€ OCHOBHBIE TMOJIOKEHHUS.
/[emoncmpayuu:

Iopmpemuwi: K. JIunueit, XK. b. Jlamapk,
Y. apBuH.

Tabauywvt u cxemor: «llonynsiuuny,
«Kapra-cxema mapuipyra myremectsus 4.
JlapBuHay, «DopMbl 00pHOBI 32
CyIlIeCTBOBaHME», «ECTeCTBEHHBIN OTOOPY,
«MHor0o00pazre COpTOB paCTEHUI,
«MHOoroo6pazue nopoja KUBOTHBIX»

OMHApHON HOMEHKJIATYPHI.
XapakTepu30BaTh COJIEPKAHUE U 3HAYCHUE
ABOTIONMOHHON KoHUenuuu XK. b.
Jlamapka.

OLieHUBaTh €CTECTBEHHO-HAYYHBIE U
COLMATBHO-D)KOHOMUYECKUE MPEANOCHUIKA
BO3HUKHOBEHUS 3BOJIOLIMOHHOM Teopun Y.
JlapBuHa. PackpeiBath comepxanue
ABOJIFOLIMOHHOMN Teopuu Y. /[apBuHa;
CpPaBHUBATh HEONPEACIEHHYIO U
OIPEACIEHHYIO U3MEHUYUBOCTb,
ECTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD,
(bopmbI OOPHOBI 3a CYIIECTBOBAHUE.
OnuceiBaTh TOJIOKEHUSI CHHTETUYECKOU
reopur 3BoMOUU (CTD) u 0OBACHATH €€
3Ha4YeHHe Jisl OMOJIOTUHU

1.3

Bun: xpurepuu n
cTpykrypa. [Tomynsius
KAK KaK 3JIEMEHTApHAs
eMHNIA BUAA

MuxkposBosrorus. [Tomymnsiust kak
eIMHUIIA BUA U YBOJIOLIUH.
/lemoncmpayuu:

Taonuywt u cxemor: «Ilonynsauuny,
«MyTalmoHHass U3MEHUYHUBOCThY.
Qobopyoosanue: MUKPOCKOTI,
MuKponpenapar «Jpo3odunay (Hopma,
MyTarii (POPMBI KPBUTEEB U OKPACKH
rena), Mmoaenb-anminkanus «llepexkpéct

XPOMOCOM».

PackppiBaTh coaepkaHue TEPMUHOB U
MOHSATHN: MUKPOABOIIOLINS, BUI, KPUTEPUU
BUIa, apeal, OMyJIsilus, TeHOPOH],
MyTaluy, KOMOWHALIUU T€HOB.
XapakTepu30BaTh BUJ KaK OCHOBHYIO
CUCTEMAaTHYECKYIO €IMHUILY U LEJTOCTHYIO
OHOJIOrHYECKYIO cCUcTeMy. BbinensaTh
KpuTepuu Buaa (MOp(hOIOrHueCcKuH,

(bU3UOTOTHYECKUH,
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Vlabopamopubsie u npakmuueckue
pabdomer:

JlabopaTtopHas padota Ne 1. «CpaBHeHue
BUJIOB 110 MOP(OJIOTMYECKOMY KPUTEPHUIO»

OMOXMMHUYECKUH, TCHETUYCCKHI,
PKOJIOTMYECKUM, reorpapuieckuii) u
MPUMEHSITH KPUTEPHUH JIJIsl OTTCAHUS
KOHKPETHBIX BHJIOB.

XapakTepu30BaTh MOMYJIALMIO Kak
CTPYKTYPHYIO €IMHHUILY BUJIa U HBOJIIOIUH.
OnrCchIBATH TIOMYJISIINIO TI0 OCHOBHBIM
MOKa3aTeJsIM: COCTaB, CTPYKTYypa

1.4 J[BUOKYIIIUE CHIIBI JIBrokytue cuiibl ((pakTOphl) BOJIIOIUN
(371eMEHTapHBbIE BHJIOB B pUpoae. MyTalmoOHHBIN IpoLiece
(baKTOpbI) IBOTIOLIUU 1 KOMOMHATUBHAS U3MEHYUBOCTD. PackpbIBaTh coJiepKaHUE TEPMUHOB U
[TomyAsIIMOHHBIE BOJIHBI U Ipei( r€HOB.  [MOHATHI: KOMOMHATUBHAS N3MEHUYUBOCTD,
M3oisauus u Murpanus. Jemoncmpayuu: Mytaiui, MyTalldOHHBINA TIPOIIECC,
Tabauywl u cxemol: «JIBUXKYyIINE CUITBI MOIYJISSLIMOHHBIC BOJIHBI, IPEi( reHOB,
PBOJIFOLIN M30JISIMSI, MUTpalii. XapaKTEpU30BaTh
PJIEMEHTApHbBIC (DAKTOPHI SBOJIOIUU:
MYTaIIMOHHBIN TTPOIIecC, KOMOMHATHUBHAS
M3MEHUYUBOCTD, [IOMYJISIIUOHHBIE BOJIHBI,
npeiid TeHOB, N30JIAINS, MATPAIIHSL.
'Y cTaHaBIMBATh MMPUUMHHOCIEACTBEHHBIE
CBSI3M MEXK]1y MEXAHU3MOM U PE3YJIbTaTOM
NMENCTBUS ABIKYIIUX CUIT (3JIEMEHTAPHBIX
(hakTOPOB) PBOJIIOIUHU
1.5

EcTtecTBeHHbIN 0TOOD U
ero popMbl

EcTtecTBeHHBIN 0TOOD - HATTPABISAIONTUH
(baKkTOp PBOJIIOLINH.

DOpMBI €CTECTBEHHOTO 0TOOpA.

PackppIBaTh cofiep>KaHe TEPMUHOB H
MOHSTUI: €CTECTBEHHBIN 0TOOP, OOpHOa 32

CYHICCTBOBAHHUC.
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/[emoncmpayuu:
Tabauyvt u cxemwl: «KEcTecTBEeHHBIN
0TO0p», «bopbOa 3a cylecTBOBaHUE)

OnuceIBaTh MEXaHU3M JICHCTBUS
€CTECTBEHHOTO 0TOODA.

XapakTepu3oBaTh (HOPMBI €CTECTBEHHOTO
oTOOpa (ABMXKYIIHMM, CTaOMIM3UPYIOITUHI,
NMU3PYNTUBHBIN) U CPAaBHUBATh HX MEXKIY
coOo}i.

XapakTepu3oBaTb 60prOY 3a
CYLIECTBOBAHHE U CPABHUBATH €€ BUJIbI
(MeXBUOBasi, BHYTPUBHI0Basi, 00pbOa C
HEeOIaronpusTHBIMU (DAKTOPAMU BHEILIHEN

Cpebl)

1.6

Pe3ynbraTs
PBOJTIOIIHHN:
MPUCIIOCOOJIEHHOCTh
OpPraHU3MOB U
BUI000pa30BaHUe

[Ipucnoco0eHHOCTh OPTaHU3MOB KaK
pe3ynbTat sBostonuu. [Ipumepst
MPUCIIOCOOJICHUI Y OPTaHU3MOB.
ApoMopd03bl U UANOAJATITALIUHN.

Bug u BugooOpazoBaHue.

Kpurepuu Buga. OcCHOBHbIE (POPMBI
BI1000pa3oBaHus: Teorpaduueckoe,
PKOJIOTHYECKOE.

lemoncmpavuu:

Taoauust u cxemoi: «IIprucnocoOIEHHOCTD
opranu3MoBy, «I" eorpaduyeckoe
BUI000Pa30BaHUEY, « IKOJIOTHIECKOE
BUI000pa3zoBanue». Obopyoosanue:
KoJuteKIus «lIpruMephl 3auTHRIX

NPUCIOCOOJICHUH Y )KUBOTHBIX),

PackpbIBaTh copiepKaHHE TSPMHHOB U
MOHSATHI: IPUCTIOCOOJIEHHOCTD,
OKPOBUTEILCTBCHHAS U
MpeIoCTEePETaoIas OKpacka, MaCKMpPOBKa,
BU1000pa3zoBanre. ONMUChIBaTh MEXaHU3M
BO3HUKHOBEHUS TIPUCITOCOOJICHUH Y
OpraHu3MOB. BBISBIIATE 110 H300paKEHUSM,
Ha JKMBBIX U (DUKCHPOBAHHBIX MperapaTax
IPUMEPBI TPUCIIOCOOTICHHOCTH PACTCHUH 1
PKUBOTHBIX K YCIIOBUSIM CPEJIbI OOMTaHUS,
NTOKa3bIBaTh OTHOCHUTEIIBHYIO
[1€J1€CO00Pa3HOCTh MPHUCTIOCOOTICHUA.
XapakTepu30BaTh CIIOCOOBI 1 MEXaHU3MBI
BUI000pPa30BaHUS;, OMMCHIBATH U
CpaBHHBATh OCHOBHBIE
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KOJUIEKIUSI HACEKOMBIX C Pa3TUYHBIMU
TUTIAMU OKPACKH; HA0OP IJI0JIOB U CEMSIH.
Vlabopamopuvie u npakmuueckue
paoomol:

JlabopaTtopHas pabota Ne 2. «Onucanue
PUCIIOCOOJICHHOCTH OpraHU3Ma U ee
OTHOCHUTEIHLHOTO XapaKTepay

(OpPMBI PKOJIOTHIECKOTO U
reorpauuecKoro BHI000pa30BaHUS

1.7 Hanpasnenns u nytH
MaKpO3BOJIIOLUH

MaxpOo3BOJIIOLIHS.

DopMbI FBOJIIOIUU: (prIeTHYECKAS,
NTMBEPTreHTHAs, KOHBEPrEeHTHAs,
napauienbHas. HeobpatumocTs
sBosTtoIMU. [Tpoucxoxaenue ot
HECIENATU3UPOBAHHBIX MTPEIKOB.
[Iporpeccupyromas cieuuaIn3amus.
AnanTtvuBHasg paauanus. Jemoncmpayuu:
llopmpemwi: A. H. CeBeprioB. Tabauysi u
cxemvl: «ApoMop(]o3bD»,
«Mnuoananramuny, «O0mas
nereHepanus.

Obopyodosanue: moneib « OCHOBHBIC
HaIPaBJICHUS IBOJIOLUIY; 00BEMHAS
MoeTh «CTpOSHHUE TOJIOBHOI'O MO3Ta
MO3BOHOYHBIX)

PackpbIBaTh coqiepkaHue TEPMUHOB U
MOHSATUN: MAaKpOABOIIOLMS, (DUIIOTEHES,
OMOJIOTUYECKHI POTpeECC U perpecc,
apomopdo3, uanoamganTanus, oomas
nereHepanus, aJanTuBHas pagualus.
XapakTepu3oBaTh (POPMBI IBOJTFOIIHH.
BrisBisiTe apoMopo3bl 1 uAMOa AN TAIIN
Y PACTEHUU U )KUBOTHBIX.

CpaBHHMBATh OMOJOTUYECKUI TPOTPECC U
OuoJsiorndeckuit perpecc, apomopdos,
MM0AIalTAllMI0 U OOIIYIO JIEr€HEePALIHIO.
BoIsSBISATH B3aUMOCBSI3U MEXIY MYTIMH U
HaIpPaBJICHUSMU BOJIIOIIUU Yy PAaCTCHUHN U
PKUBOTHBIX

Toro yacos o teme

60



®denepanbHas padodas mporpamma | buomorus. 10-11 kmaccsl (6a30BbIi YPOBEHB)

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE KU3HU HA 3emuie

2.1 Wcropus xu3nm Ha
3eMJie 1 METOJIBI €€
M3yUCHUS.

I" unore3sl
MTPOUCXOKICHUS
PKHU3HHU Ha 3eMiie

2

JloHay4YHBIE PEICTABICHUS O 3aPOKICHUU
KU3HU. HaydHble rumnoTessl
BO3HUKHOBEHUS KU3HU Ha 3eMJIe:
AQOMOTEHE3 U MaHCTIEPMUSL. XUMHYECKasI
PBOJTOITHS.

AOHUOTEHHBIN CHHTE3 OPraHUYECKUX
BEIICCTB U3 HEOPTAHUYECKUX.
DKCIEPUMEHTAIBLHOE MOITBEPKICHUE
XUMHYECKOM ABOJIIOIUM.

HauanpHbIE 3Tanbl OMOJIOTHUCCKOM
sBoJironnd. ' unoreza PHK- mupa.
DopMupoBaHUE MEMOPAHHBIX CTPYKTYP U
BO3HUKHOBEHHUE MPOTOKJIETKU. [IepBhie
KJIETKH U X 3Bodtonusa. DopMupoBaHue
OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.
/[emoncmpayuu:

IHopmpemui:

®. Penu, JI. ITactep, C. Muiiep,

A. U. Onmapumn, I'. FOpu.

Taobnuuwvt u cxemot: «Bo3sHUKHOBEHHE
COJIHEUHOM CHUCTEMBI»,

«Pa3BUTHE OPraHUYECKOIO0 MUPaY,
«PactutenbHas kieTkay, « KuBoTHas
KiIeTKay, «[[pokapuoTnyueckas KJIeTKa»

PackppiBaTh conep:kaHue TEPMUHOB U
[OHATUI: KpEalMOHU3M, aOMOTEHE3,
BUTAJIN3M, TAHCIIEPMHUSL, OHOTI073,
KOallepBAaThI, IPOOUOHTHI, CHMOMOTEHE3.
XapaKkTepu30BaTh METObI U3yUEHUS
MCTOPUYECKOTO MTPOLIIIOTO 3E€MJIN.
[lepeunciiATh OCHOBHBIE 3TaIlbl
XUMHUYECKON 1 OMOJIOTUYECKON IBOJIIOLIMH.
M3narats conepKaHue TANIOTE3 U TEOPUN
BO3HUKHOBEHUS )KU3HU HA 3eMIIe
(KpealmoHn3Ma, CaMOIPOU3BOIBLHOTO
3apokACHHS (CTIOHTAHHOTO), MAHCTIEPMHUH,
runore3sl PHK-Mupa). OnuceiBath
pkcnepuMeHTsl C. Muepa u I'. FOpu no
[OJIYYEHUIO0 OPTaHUYECKUX BELIECTB U3
HEOPraHUYECKUX IMyTEM a0MOTEHHOTO
CUHTE3a
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2.2

(OCHOBHBIC ATaIlbI

OBOJIFOITNHN

OPraHu4cCKOro Mmpa
Ha 3CMJ'IC, Pa3BUTHUC

PKU3HU I10 9PpaM U
[ICPHUOdaM

Pa3BuTHe )XU3HU HA 3eMJIC T10 opaM U

nepuoaam. Katapxeil. Apxenckas
1 poTepo3oiickas 3psl. [laneo3oiickas
ppa u e€ nepuoIbl: KEMOPUNCKUH,
OPAOBUKCKUH, CUITYPUHUCKHH,
JIEBOHCKHM, KAMEHHOYTOJIbHBIM,
[IEPMCKHM.

Me3o30i1cKas 3pa U €€ NEPUOBI:
TPUACOBBIM, FOPCKUM, METTOBOM.
Kaiino3olickas spa u €€ nepuo/bl:
[1aJ1COTCHOBBINM, HEOTCHOBBIN,
AHTPOIIOTCHOBBIM.
XapakTepuCcTrKa KIuMara u

rCOJOTHUYCCKUX IIPOLICCCOB. OcHoBHBIE

STAIbl YBOJIIOLUN PACTUTEIIHHOIO U
PKHUBOTHOTO MUpa. ApoMopdh 036l

Y pacTeHUU U )XUBOTHBIX. [losBIEHNE,

PACIBET U BEIMUPAHHUE TPYIIIT )KUBBIX
OpPTaHU3MOB.

lemoncmpauuu:

Tabnuywvl u cxemol. «PazButue

OPTaHUYECKOTO MHPay,
rCOXpPOHOJIOTHYCSCKAs TaOIHIIa;

KOJIJICKIIHA «(DOpMI)I COXpPaHHOCTH
MCKOIIACMBbIX XUBOTHBIX U paCTeHHfI>).

Vlabopamopuvie u npakmuueckue

aoomel:

PaCKpBIBaTI) COACPKAHNC TCPMHUHOB U

[MOHSATHI: D0H, 3pa, IEPHOI,

apoMop(o3bl, HIHOATATITAIIHH.
3HATh MMOCIEA0BATCIILBHOCTD YOHOB:

KaTapXeu, apxeu, IpoTEPO30H,
dhaHepo3oii; 3p: apxeickas,
[IPOTEPO30UCKAsI, IAJICO30MCKas,

KeMOPHUNCKUM, OPIOBUKCKUIA,
CIJIYPUMCKHUM, T€BOHCKU,
KaMEHHOYTOJIbHBIN, IIEPMCKUH,
TPUACOBBIM, FOPCKUI, METIOBOM,
1aJ1€OTCHOBBIA M HEOT'€HOBBIM,

AHTPOIOTCHOBBIM.

XapakTepu30BaTh OCHOBHBIE COOBITHUS
B Pa3BUTUH OPraHUYECKOr0 MUpa

10 2paM U IICpUOaaM re0JI0rn4ecKom

MICTOPUM; STAIbl PA3BUTHS
PACTUTEJILHOTO U dKUBOTHOTO MHUpA.
BoiaeauTs riaaBHbIC apoMOPGh O3B
PACTECHUM U )KUBOTHBIX.

CpaBHUBATH MEXIy COOO0M
[IPEICTABUTEIICH CHCTEMAaTHYCCKHUX

CPYIIl OPTAHU3MOB, BBISBIISITH YEPTHI
YCIIOKHEHUS U TIPUCTIOCOOICHHOCTH
K YCJIOBUSIM >KU3HU

ME3030MCKast, KAWHO30MCKast; IEPUOJIOB:
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[Ipaktuueckas padota Ne 1. «3yuenue
HCKOIIA€MbIX OCTAaTKOB PacTeHU U
PKUBOTHBIX B KOJUICKIIUSX).

DKCKypcHs «IBOJIONMS OPTaHUYECKOTO
MHpa Ha 3emiie» (B €CTeCTBEHHOHAYYHBIIM
WJTM KPAeBEIUECKUM My3ei)

2.3 CoBpeMeHHas Cucrema OpraHm4ecKoro Mupa Kak
cucremMa OTpakx€HHe BOTOIMU. OCHOBHBIE PackpbiBaTh coepkaHue TEPMUHOB U
OpraHN4YECKOro Mupa CHUCTEMATUYECKUE I'PYIIILI OPTaHU3MOB.  [IOHATHH: CUCTEMATHKA, UCKYCCTBEHHAS U
lemoncmpayuu: ecTecTBEeHHas Kiaccudukanms, OnHapHas
Taonuywt u cxemwvr: «CoBpeMEHHas HOMEHKJIATypa, IPUHLIMI HEPAPXUYHOCTH.
CHUCTEMa OPraHUYECKOT0 MUPa» XapakTepru30BaTh COBPEMEHHYIO CUCTEMY
OpPraHNYEeCKOro Mupa
2.4 DBOJIOLIMS  YCJIOBEKQ PackpbIBaTh coJiep:KaHUE TEPMUHOB U
(anTpOIIOreHE3) DBOJIOLMS YEJIOBEKA. AHTPOINOJIOTHS KaK [MOHATUI: aHTPOMOJIOT U, AHTPOTIOTEHE3,

Hayka. PazBuTue npeacraBieHnii o
IPOUCXOXKIECHUU YesloBeKa. MeTo1bl
n3ydeHus anTpornoreHeza. CxoacTsa u
[pa3IM4uusl 4€JIOBEKA U KUBOTHBIX.
CucTteMaTHuecKoe MOJIOKEHUE YETTOBEKa.
lemoncmpavuu:

Ilopmpemui: Y. J[lapBuH.

Taonuuer u  cxemvri:  «CpaBHEHUE
AHATOMHUYECKUX YEpPT CTPOCHHS YEIOBEKa
1 4CITOBEKOOOPA3HBIX 00C3bsH.
Qbopyoosanue: CIETIKU WU N300pakKeHUs

yesroBek pa3ymHbii (HOmMo sapiens),
MPSMOXOKJICHUE, BTOPAsi CUTHAJIbHAS
crucTeMa.

[TepeuncnsaTh 3a/1a4d AHTPOTOJIOTHH,
STarbl CTAHOBJICHUS U Pa3BUTHS
[TPEICTABJICHUN O MPOUCXOKICHUN
YEJIOBEKA.

M3marate OCHOBHBIE TTOJIOXKEHUA Teopun Y.
JlapBuHa, KPUTUYECKU OLICHUBATh
HEHAY4YHYI0 HH(OpMALIHIO O
MIPOUCXOXKIECHUH YEJIOBEKA.

KaMEHHBIX OpYAHM

3HATh CUCTEMAaTHUYECKOE IMOJI0KEHUE
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MEPBOOBITHOTO YEJIOBEKA: KAMHH- YOTICPHI,
pyOuna, ckpebia

BU1a HOMO sapiens, mepevnciisiTe ero
MOP(OJIOro-aHATOMUYECKHUE MPU3HAKU
[PA3HOTO YPOBHS (THII, KJIACC, OTPS U JIp.).
Y cTaHaBIMBATh YEPTHI CXOJICTBA U
pa3IMYMil 4eOBEKa U AKUBOTHBIX.
OODBACHATH U OLICHUBATh 3HAYCHUE
HAyYHBIX 3HAHUH O MPOUCXOXKICHUH
YyesIoBeKa JJis MOHUMAaHUsI MECTa U POJIH
YesoBeKa B IPUPOJIC

2.5

JIBHKyIIE CHIIBI

(pakTOpBI)
QHTpOIIOreHe3a

JIBrkyiue cuisbl ((hakTopsbl)
aHTpornoreHe3a. Hacnencreennas
M3MEHYMBOCTb U €CTECTBEHHBIN O0TOOD.
OO01IecTBEHHBIN 00pa3 )KU3HHU,
M3rOTOBJICHUE OPYIUN TPYAQ, MBIILIJICHHE,
peub.

lemoncmpayuu:

Tabauywt u cxemor: «CpaBHEHUE
QHATOMUYECKUX YEPT CTPOCHUS YeJIOBEeKa
1 4eJIOBEKOOOPa3HbIX 00€3bsIHY,
«OCHOBHBIE MECTa MAICOHTOIOTHYECKUX
HaXO/0K IPEIKOB COBPEMEHHOTO
YEIOBEKA.

O60pynoBaHue: MYJSIKA
«IIpoucxoxaeHue yenoBeKa
(MaJICOHTOIOTUYECKUE HAXOIKH )»

PackpbIBaTh copiepKaHHE TEPMUHOB U
NOHATHI: (PaKTOPBI AaHTPONOrEHEA,
IpyNIOBOE COTPYIHUYECTBO, PEUb,
OpyIuiHas AESITENbHOCTD, HOJTUMOP(HU3M.
XapakTepru30BaTh JBUKYIINE CUIIBI
(akTopsl) aHTpOMIOTECHE3A!
OMOJIOTUYECKHUE U COIlUANIbHEIE,
CpPaBHUBATH UX MEXIY COO0OH
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2.6 OcHOBHBIE craainmu OcHOBHBIE CTaAUU U BETBHU HBOJIOIINU PaCKprBaTb CoACpPKaHuEC TCPMHUHOB "

HBOJIIOIMH YeJI0BeKa 4ea0BeKA: ABCTPAJONUTEKH, Yenopek [MOHATHH: aBCTPAJIONHUTEK, YeT0BEK
yMeJblii, Ye10BeK npsiMOXO/IsIIIIHIA, YMeJblii, YeJIOBEK MPSIMOXOASAIINHT,
UYesoBek HeaHaepTaabCcKuid, Yesroexk |[HEaHJEpTaJI€ell, KDOMaHbOHEII,
Pa3yMHbIl COBPEMEHHOI'0 THUIIA. HCOJIMTHYICCKAA PCBOTIOIMA,
Haxo1KM HCKONAeMbIX 0CTAHKOB, BpeMsilIEPBOOBITHOE HCKYCCTBO.
CylLLIeCTBOBaHUS, 00JacTh XapaKTepI/I?.OBaTb H CPAaBHUBATb MECKY
pacnpocTpaHenus, 00LEM roJoBHOro  (C000¥ OCHOBHbIE CTaTHUH IBOJTIOIHA
MO03ra, 00pa3 ;KM3HH, OPY/IHs. yeJI0BEeKa: XPOHOJIOTM4YeCKHuil BO3pacTr,
[Hemoncmpayuu.: apeaJl pacipoCTPpaHeHus, 00bEM
Tabauywl u cxemvl: «OCHOBHBIE MecTa  [[OJIOBHOTO MO3ra, 00pa3 sKU3HU U
MAJEOHTOJIOrHYECKUX HAX0J0K NMpeaKoB OPYIUs TPpyaa
COBPEMEHHOI'0 YeJI0BEKA),
«/IpeBHelime groamn», «JpesHue
sroan», «IlepBbie cOBpeMeHHbIE JIHOIN».
O0opynoBanmne: MyJIsIKI
«IIpoucxoxkaeHue yejaoBeKka» (0I0CTHI
ABCTPAJIONUTEKA, MUTEKAHTPOIA,
HEAHIePTAIbIA, KPOMAHBOHIIA); CJCNKHU
UM U300paKeHNs KAMEHHBIX OPYyIHiH
MePBOOBLITHOIO YeJI0BEeKA: KAMHU-
yomnmnepbl, pyounsa, ckpedia

2.7

YeJioBeueckue pacol
WU IPUPOJAHbIE
aJanTaluy YeI0BeKa

UesioBeueckue pacbl. OCHOBHBIE
0oJIbIIIME Pachl: eBPONICOU/IHAS
(eBpa3miickasi), Herpo- aBCTPaJIOUAHAA
(3xBaTopuaJbHAasA), MOHTOJIOMIHASA

(a3MaTCKO -aMepuKaHCKAasi).

PackpbiBaTh coJep:KkaHNe TEPMUHOB U
MOHSITHI: Pachl, pacoOreHe3, COIMAJI-
MapPBUHHU3M, PACH3M, METHCALIMSI.
XapakTepu30BaTh U CPABHUBAThH
npeaCcTABUTENEl YeJIOBeUeCKHX pac,
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YepThl NpUCIOCO0JIEHHOCTH
MpeAcTaBUTe/Iel YeJI0BeUYeCKHX pac K
YCJIOBUAM CyliecTBOBaHusA. EquHCcTBO
yesoBedeckux pac. Kpuruka
COLUAIBHOI0 JAPBUHM3MA U pacu3Mma.
/[emoncmpayuu:

Tabauyvt u cxemovl: «YesioBedecKue
paces»

PACKpPBIBATH NPUYMHBI U MEXAHU3MbI
pacoreHe3a, NepevucasTh U NIPUBOJAUTH
NMpUMepPbI NPUCTOCO0JIEHHOCTH
YeJI0BeKa K YCJIOBHUAM Cpelbl, IPpUMepbl
MPUCIOCOOUTEIBLHOI0 3HAYCHUSA
PacCoOBBIX PU3HAKOB.

/loxka3biBaTh eqUHCTBO BUaa Homo
sapiens, HaAyYHYI0 HECOCTOSATEIbHOCTD
PacoBbIX TeOPHil, Haeil COUATBLHOIO
MAapBHHM3MAa M pacu3Ma

HUTOro yacos mo reMe

9

Tema 3. Opranusmsl 4 OKpy

Aaouafa cpeaa

3.1 Pxonorust kKak HayKa 1 JKoJI0rus Kak HayKa. 3ajaum u PackpbIBaTh cojiep:KkaHue TEPMUHOB M
pa3aeJibl IKOJIOTMH. MOHATHII: IKOJIOTUsl, TI0JIEBbIe
MeToabI IKOJIOTHYECKUX UCC/Ie0BAHMI. Ha0I01eHHU s, IKCIIEPUMEHTHI,
IKO0JIOTHYEeCKOe MUPOBO33peHHE MOHUTOPHHI OKPYKamoLeil cpeasbl,
COBPEMEHHOI'0 YeJI0OBEKA. MO/ EJIMPOBAaHUE, IKOJIOTHYECKOe
/[emoncmpayuu. MUPOBO33pPEHUE.
[ lopmpemuvi: A. T'yMO0JBAT, IlepeyucasiTh 3a1a44 IKOJIOTHH, €€
K. ®. Pyasbe, J. I' ekkenb. pa3aesbl U CBSA3M € IPYTMMHU HAYKaMM.
Tabnuyvt u cxemovi: kapTa «Ilpupoanble XapakTepu3oBaThb MeTOAbI
30HBI 3eMJIn» HIKOJIOTHYECKUX MCCIeOBAHUM

3.2 1

Cpenbl 00UTAHUA U
DKOJIOTHYECKHe
(haxTopsl

Cpenabl 00MTaHNSI OPraHU3MOB: BOJAHAaA,
HAa3eMHO-BO3/1YIIIHASI, IOYBEHHAS,
BHYTPH- OPraHM3MeHHasl.
JxoJsorudeckre GaKkTopsbl.
Kunaccupukanus 3K0JI0rm4ecKux

PackpbIBaTh colep:KaHue TEPMUHOB M
MOHSATHI: CpeAa O0uTAHUS,
IKOJIOrHYecKue (paKTophl,
0MO0JIOTHYECKHH ONITUMYM,
OrpaHUYMBAIOIIUN (JIMMUTHPYIOLIUIA)

66



®denepanbHas padodas mporpamma | buomorus. 10-11 kmaccsl (6a30BbIi YPOBEHB)

(haxkTOpoB: a0HOTHYECKHE, DUOTHYECKHE
U AHTPONOTreHHbIE.

JleicTBHE IKOJIOTHYECKUX (PAKTOPOB HA
OPraHu3Mbl.

/[emoncmpayuu.

Tabauyvt u cxemvi: «Cpeabl 00UTAHUS
OPraHu3MoB»

(paxTop.

XapakTepu30BaTh yCJI0BUSA CPel
00UTAHUS OPraHU3MOB;
KJIACCH(PMIUPOBATH U XaPAKTEPU30BATH
IKOJIOrH4ecKne GakTopkI:
adHoTHUYECKHEe, OMOTHYEeCKHE U
aHTponoreHHoie. ONUCHIBATH AeHCTBUE
IKOJIOTHYECKUX (PAKTOPOB HA
OpPraHu3Mbl. XapaKkTepu3oBaTh
0COOCHHOCTH CTPOCHUSA U
"KN3HeIesITeJIbHOCTH PACTEHUI U
"KHBOTHBIX Pa3HbIX cpel 00UTAHUS

3.3

AOHOTHYECKHE
(pakTopsbI

AOuoTHYEeCKHE (PAKTOPBI: CBET,
TeMIlepaTypa, BJIAKHOCTb.
DorTonepuoausm.Illpucnocodienus
OPraHu3MOB K JAeiiCTBUI0 A0MOTHYECKHUX
(pakTopos. buosornueckue puTMbl.
/[emoncmpayuu.

Tabauysl u cxemol: «DOTONEPUOIUIM.
VlabopamopHule u npakmuiecKue
pabomol:

JlaGopaTopHasi padora Ne 3.
«Mopddoaoruueckue 0co0O€HHOCTH
PacTeHUil U3 PA3HBIX MeCT OOUTAHMSY.
JIaGopaTopHasi padora Ne 4. «Biusinue
CBETA HA POCT M PAa3BUTHE YePEHKOB

KOJIeyCa

PackpbIBaTh cojiep:KaHue TEPMUHOB U
MOHATHI: a0UoTHYECKHE (PAKTOPBDI,
(oronepuoausm, OMOIOrNYECKHUE
PUTMBI.

AHAJIM3MPOBATH JIeiicTBHE CBETA,
TeMIIepPaTypbl, BJAKHOCTH HA
OPraHu3Mbl U PUBOJAUTH NPUMeEPbI
MPUCIOCO0JTEHHOCTH OPraHU3MOB.
IIpoBoauTh OHOJIOTHYECKHE
HAO0J/II0/1eHus1 U 0()OPMIISITH Pe3yJibTaThl
MPOBEAEHHBIX HAOII0IeHU I
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3.4 |buornyeckue buoruyeckue pakTopbl. Buabr PackpbIBaTh coAep:;KaHUEe TEPMUHOB U
(hakTOpbBI OMOTHYECKHUX B3aMMOAEHCTBHM: NMOHATHI: OMOTHYeCKHe (PaKTOPBbI,
KOHKYPEHIMSsI, XHIMHHYECTBO, CHMOMO3 XMINHUYECTBO, MAPA3UTH3M,
1 ero (popmel. Ilapasurusm, KOHKYPEHIHs, MyTyaJIu3M, CHMOHO3,
Koonepaunus, MyTyajiusm, KOMMEHCAJIU3M, HAXJICOHNY€eCTBO,
KOMMEHCAIU3M (KBAPTHPAHCTBO, KBAPTHPAHCTBO, AMEHCAJIU3M,
HAXJ1€OHMY€eCTBO). AMEHCAJIHN3M, HEHUTPaAIU3M.
HEHTPATH3M. XapaKkrepu3oBaTh OHOTHYECKHE
3HayeHHe OHOTHYECKUX (pakTOpPbI X BUIbI B3aMMOOTHOLLICHUH
B3aUMOJEHCTBUI ISl CYIUECTBOBAHUS | MeKAy OPraHM3MaMM; NPHUBOIUTH
OpPraHu3MoOB B IIPHPOJAHBIX [pUMepbl B3AaUMHOM
cooduiecTBax. /lemoncmpayuu: NPHCIOCO0IeHHOCTH OPraHU3MOB.
Tabnuyer u cxemor: «Ilnmesbie nenw»  |(CpaBHUBATHL MEKAY C000i BUILI
0OMOTHYECKUX B3aUMOJECTBUH
OPraHu3MOB
3.5 Pkosornyeckne DKOJIOrHYecKHEe XapaKTePUCTHKH PackpbiBaTh coaepkaHue TEPMHUHOB U
XAPAKTCPUCTUKH MOIyJISIIMH. OCHOBHBIC IOKA3ATeIN MOHATHIA: monyJjasaaus, YMCJICHHOCTD,

BU/IA U NOILYJISIIIUA

MONMYJASIUM: YUCJICHHOCTDb, INIOTHOCTD,
POKIA€MOCTh, CMEPTHOCTD, IPUPOCT,
Murpanus. J[JmHaMuKa YUCICHHOCTH
MONYJISALUN U e€ peryJasiuus.
/[emoncmpayuu:

Tabauysl u cxemol: «Ilonmyasimmumy,
«3aKOHOMEPHOCTH POCTA YUCJICHHOCTH
nonyasiuu HHQY30puu-TyQeIbKu».
JlabopamopHule u npakmuueckue

abomol:

JIOTHOCTh, POKIAEMOCTh, CMEPTHOCTD,
MPUPOCT, MUTPALIUS, TUHAMUKA
YHCJICHHOCTH MOMYJIALMH.
XapakTepu30BaTh OCHOBHbIE
MOKA3aTeJH U IKOJIOTHYECKYI0
CTPYKTYPY NONMYJISIIMU; ONMUCHIBATH
MEXaHM3MbI peryJsiiuyi YUCJIeHHOCTH
MOMYJIS LN
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IpakTnueckas padora Ne 2. «Ilogcuér
[VIOTHOCTH NMOMYJIALMI Pa3HbIX BU/I0B
[PACTEeHHI»

HNTOoro yacos nmo remMe

5

Tema 4. Coo01iecTBa 1 K0J1

OIrH4YeCKHE CHCTEMBI

4.1 |CoobecTBa 1 Co000111eCTBO OPraHU3MOB - OHOLEHO3.
OpPraHu3MoB CTpyKkTyphI OHOIIE HO3a: BHI0Ba, PackpbiBaTh cogepkaHue TEPMHUHOB U
NPOCTPAaHCTBEHHAs, TPO(pHUIecKan MOHSATHII: OMOLIEHO03, DKOCHCTEMA,
(numeBas). Buabl-10MHUHAHTHI. 0HMOreoleH03, BUAbI-1OMHUHAHTHI,
CBsi3u B OMOLIeHO3E. AKOJIOTHYECKAs HUIIA.,
[emoncmpayuu: XapakTepu3oBaTh OMOLCHO3
Tabauyer u cxemol: «IlnmeBble HENHW»,  (cO0OIIECTBO), €r0 BUIOBYIO,
«DbHOLEeH03: coCcTaB M CTPYKTYpa». MPOCTPAHCTBEHHYIO U TPO(UYECKYIO
Obopydosanue: MOAENb-ANIIMKALIMA  (CTPYKTYPBI.
«TunuyHbie 0MOLIEHO3bI»; repOapuil OOBSICHATH POJIb KOMIIOHEHTOB
«PacTuTesibHBIE COO0IIECTBAY; OHMoIeH03a B MO//IEPKAHNH €r0
KoJuIeKkuust «buouenos» CTPYKTYPbI M CYIIIECTBOBAHUSA HA
onpeneaéHHOM TeppuTtopru. O0ObACHATH
0MOJIOTMYECKHMIA CMBICJ APYCHOCTH U
VINCTOBOM Mo3auku. CpaBHUBATH
KOMIIOHEHTHI OHOII€HO030B, UX BUIOBYIO,
MPOCTPAHCTBEHHYIO U TPO(PUYECKYIO
CTPYKTYPbI, CBSI3U MKy OPraHN3MaMHu
4.2 Dkocucremsl 1 2 JKO0JI0TMYEeCKHe CUCTEMbI

3aKOHOMEPHOCTH MX
CylIeCTBOBAHUS

(3xocucremsbl). [lonsitue 00 3x0cucTEME
u OMoreoneHose.
DYHKIUOHAJIbHbIE KOMIIOHEHTbI

PackpbIBaTh cojiep:KkaHue TEPMUHOB U
MOHATHM: IKOCHCTEMAa, OMOIe01eHO03,
NMPOAYIEeHTbl, KOHCYMEHTbI, PeAylleHThbI,
TpouyecKue YPOBHHU, MUIIIEBAsI
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HKOCHCTEMbI: IPOAYUEHTHI,
KOHCYMEHTbI, PeyleHThbI.

Kpyrosopor BemecTB 4 NOTOK SHEPTUHA
B JKOCHCTEME.

Tpoduueckne (MuIeBbIe) YPOBHHU
sKkocucrTembl. [lnmmesple nenu u ceTu.
OCHOBHBIE OKA3aTEJIH IKOCHCTEMBbI:
Ouomacca, NnpoaAyKuMsi. JKOJOTHYECKHUE
NUpaMU/IbI: MPOAYKIUH, YUCJTIEHHOCTH,
Ouomaccol. CBOICTBA IKOCHCTEM:
YCTOMYMBOCTDH, CAMOPErYJIALMS,
pa3BUTHE.

Cykueccus.

/[emoncmpayuu.

[ lopmpemuor: A. Ix. Tencan,

B. H. Cykaués.

Tabauyer u  cxemvi:  «IIpupoanbie
c0001IeCcTBAY, «enu MUTAHUSD,
«IKOJIOrHYeCKast MUPAMUIA

Lelnb U CeTh, IKOJOTHYeCKHE MUPAMU/bI,
Omomacca, NpoayKIusi, CyKIeCCHsl.
Xapakrepu3oBaTh CBOMCTBA
IKOCHCTEMBI (€€ CITOCOOHOCTDh K
MJINTEJILHOMY CAMOIOIePKAHMIO,
OTHOCUTEJBbHO 3aMKHYTBIil KPYTrOBOPOT
BelleCTB, HE00XO0IUMOCTD NMOTOKA
sHeprumn). CpaBHUBATH NACTOUIIHbIE U
MeTPUTHbIC MUIIEBbIE eI,
Tpo(uYecKue YpOBHU IKOCUCTEMBI.
Pazimyars nupamMuabl NPOAYKIIUN,
NMUPaAMU/IbI YUCITEHHOCTH ¥ MPAMHU/IbI
0HOMacCChl.

CocTaBjsTh HeNU U CeTH MUTAHMS.
[lepequcasiTb CBOMCTBA IKOCHUCTEM:
YCTOMYMBOCTDH, CAMOPETYJIALMS,
pa3BuTHe (CyKuLeccus).

OnuchbIBaATh MEXaHU3M NMOJAEPKAHUS
PABHOBECHUS B IKOCHCTEMAX.
XapakTepu30BaTh CYKLECCHH,
BbISIBJISITH IPUYHUHBI U 001IME
3aKOHOMEPHOCTH CMEHbI IKOCUCTEM

4.3

IIpupoausie

IKOCHUCTEMbI

[IpupoaHbie 3KOCUCTEMbI. DKOCUCTEMbI
peK 1 03ép. IKOCUCTEMA XBOMHOI0 WIH

A POKOJHUCTBCHHOI'O JIeca.

PackpbIBaTh cojep:kaHue TEPMUHOB U
MOHSITUI: BOJHbIE IKOCUCTEMBI,
0MoreoneHo3bl, GUTONIAHKTOH,
300IJIAHKTOH, 0€HTOC, TYMYC.
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/[emoncmpayuu.

Tabnuywl u cxemvl. «IKOCHCTEMA
IIHPOKOJTUCTBEHHOTO JIeCcay,
«IKOCHCTEMA XBOIHOIO Jiecay,
«buoneHo3 Bogoémay.

Obopyodosanue: TepOAPUU M KOJLIEKIHH
PaCTeHMH U )KUBOTHBIX,
MPUHALJIEKANUX K PA3HbIM
HKOJIOTHYECKUM IPyNnaM 0J{HOr0 BHJIA

IIpuBoAMTH NPpUMeEPHI NPUPOTHBIX
IKOCHCTEM CBOel MECTHOCTH.
CpaBHUBaAThH Ha3eMHbIE M BOJHbIEC
IKOCHCTEMbI; OPraHU3Mbl, 00pa3yrouiue
pa3Hbie TpopUUYECKHEe YPOBHU

4.4 |AHTpOTIOTeHHEIE AHTPOINOTeHHbIE IKOCHCTEMBI. PackpbIBaTh cojiepKaHue TEPMHUHOB H
HKOCHCTEMBI ATPO3KOCHCTEMBI. MOHATHII: AHTPONOTeHHASI IKOCHCTEMA,
Ypoodkocucrembl. Brnosoruyeckoe 1 [arpo3kocucremMa, ypooskocucrema,
X0351iCTBEHHOE 3HAYEHHUE OuopasHooOpasue.
arpo3KoOCHCTEeM M YPOOIKOCUCTEM. XapakTrepu30BaTh arpO3KOCUCTEMbI U
buopa3zHooOpasue kak paxkrop yp003KOCHCTEMBI, 0COOEHHOCTH MX
YCTOMYHUBOCTH IKOcUCcTeM. COXpaHeHHe [CYLeCTBOBAHHUA.
0MO0J10rH4ecKOro pasHoodpasusi Ha IIpuBOAMTHL NPUMeEPbI AHTPONOTeHHBIX
3emute. PKOCHCTEM CBO€eii MECTHOCTH,
/[emoncmpayuu: ONUCHIBATH MX BHI0BOH COCTAB H
Tabauysl u cxemovl. «KATPOLEHO3Y. CTpPYKTYpYy. CpaBHHBATh COCTAB M
Obopyoosanue. KoNJIeKuus «Bpeauresm CTPYKTYpPY NPHPOAHBIX IKOCHCTEM H
BAa)KHEHIMX CeJIbCKOXO03AAHCTBEHHBIX  [ArPOIKOCUCTEM, ATPOIKOCUCTEM U
KYJIbTYP» ypOo3KocucTeM
4.5 Buocdepa Yuenue B. . Bepuaackoro o 6uocdepe. PackpbiBaTh coepkaHue TEPMHUHOB U
rJ100a1bHasA I" paHuLbl, COCTAB M CTPYKTYpa MOHATHII: OMocepa, KUBOE BelIeCTBO,

PKOCHUCTEMA 3eMJIH

O0uocgepnl. 7ZKuBoe BemecTBO U €ro

Gynxkuun. OcodenHocTu 6Mochepsbl Kak

MMHAMHYecKoe paBHOBecue. OlleHUBATH
BKrJaa B. U. BepHaackoro
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rJ1002J1bHOM IKOCUCTEMBI.
/lmHamMuveckoe paBHOBecue U o0paTHasi
CBA3b B Onocdepe.

/[emoncmpayuu:

llopmpemui: B. U. Bepuanckuid. Tabauywvi
u cxemvl: «O0IIAs CTPYKTYypaA
ounocdepnny, «PacnpocTpaHeHne KU3HH
B Ouocepe», «O30HOBBIN IKpaH
ounochepnsn>

B CO3/1aHUe YUeHus1 0 Oumocdepe.
XapakTepu30BaTh cOCTaB OMoc(epsl,
(GyHKIUM )KMBOT0 BeliecTBa OMochepsbl
U onpenesaTh (Ha KapTe) 00J1aCTH €ro
Han00JIbIIEro0 PaCpoOCTPaHEHUS.
[IpuBOAUTH NPUMeEPHI NPOSIBJICHUS
(pyHKIMI )KUBOTO BenlecTBa OnMocdepswl,
0MOre0OXMMHMYECKOM 1esATeJIbHOCTH
yeJIOBEKA.

[lepeyucasiTb 0cod0eHHOCTH OMOChepbl
KAaK IJ100a1bHOM IKOCHCTEMBI 3eMJIU

4.6 BakonomepHocTH Kpyrosopors! BemecTs u
CyLLIECTBOBAHUS 0MOreoXMMHYECKHE HUKJIbI 3JIEMEHTOB [PacKphIBATh COJAeP:KAHHE TEPMUHOB H
Ouocgepnbl (yraepoaa, azora). MOHAITHI: LEJOCTHOCTHL OMocdepswl,
3oHaJbHOCTL OHOChepbl. OCHOBHBIE KPYTOBOPOT BELIECTB,
0MOMBI CyLIH. 0MoreoXuMMYeCKue HMKJIbI 3JIEMEHTOB,
/[emoncmpayuu: 30HAJILHOCTH OMoc(epbl, 0MOMBI.
Tabnuywvl u cxemol: «Kpyrosoport OnucbiBaTh KPYrOBOPOT BELIECTB,
yriepoaa B 0uocgepe», «Kpyropopor |ouoreoxmMuyeckue HUKJIbI 230TA U
a30Ta B IPpUPOIE» yriepoaa B 0uocgepe.
OO0BACHATH NPUYMHY 30HAJIBHOCTH
ouochepsnl. [lepeuucasaTts u
XapaKTepH30BaTh OCHOBHBIE OHOMBI
cymu 3emuiu
4.7 JenoBeyecTBo B

ouochepe 3emiin

UesoBeuecTBO B OMOChepe 3emin.
AHTPONOTeHHbIe U3MEHEHUsI B

ouochepe. I' 100aabHbBIE

PackpbIBaTh cojiep:KaHUe TEPMUHOB U
MOHATHII: AHTPONOTreHHbIe U3MEHEeHUsl,

HKOJOTHYECKHI KPU3HC, IN100aJIbHbIE
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HKOJIOTHYECKHUe MPo0JieMbl.
/[emoncmpayuu.

Tabnauyvt u cxemwvi: «IlpumepHbIe
AHTPONOTeHHbIEC BO3ACHCTBHUS HA
npupoay», «BaxkHelue HCTOUHUKHU
3arpsi3HeHHs BO3yXa M TPYHTOBBIX
BO1», «IlouBa - BaskHeHIIas
cocTaBiasomas ouocpepon», «PaKTOpPbI
merpajgauuu no4sy», «llapHuxkoBbii

D dexT», «PaKTOPBI PAAMOAKTHBHOIO
3arpsisHeHus Ouocgepon»; Kpacuas
KHUra P®, nzodpaxxkeHus oxpaHsaeMbIx
BH/I0B PACTCHUI U JKUBOTHBIX

NnpooJieMbl.

XapakTepu3oBaTth 0MOCHEPHYIO POJIb
yeJ0BeKa.

[IpuBOAUTH NPUMeEPHI AHTPONOTeHHBIX
U3MeHeHu B Onocdepe.

OueHuBaTH MOC/IEACTBUSA 3arPA3HEHUS
BO31YILIHOM, BOJHOM Cpe/ibl, ©3MEHEHMS
KJIUMATA, COKpPALleHUsI
OuopasHoOOpa3usl.

DopMyJTHPOBATH COOCTBEHHY IO
MO3UIHIO 10 OTHOUIECHHUIO K I100aJIbHBIM
U PEerHOHAJIBLHBIM 3KO0JI0TMYEeCKUM
npodJeMaM, apryMeHTHPOBATh CBOIO
TOYKY 3pEHUS.

Ha3biBaTh NPUYUHBI NOSIBJICHUS
MPUPOJIOOXPAHHOM ITUKH, PACKPbIBATH
3HAYEHMe porpecca AJisi NpeoaoJIeHus
HKOJIOTHYECKOI0 Kpu3nca

4.8

CocyuiectBoBaHue
MPUPOIBLI
yeJIOBeYecTBa

CocymecTBoBaHMe NPUPOABI
yesoBeuecTBa. Coxpanenue
Oumopa3HooOpa3us Kak OCHOBA
ycroitunBocTu 0uocdepni. OcHoBa
PAllHOHAIBHOTO YIIPABJICHUSA
MPUPOJIHBIMHU PeCypcaMu U UX
Hcnosb3oBanme. JlocTrxenust 0noa0run

W OXpPaHA MPUPOJIBI.

PackpbiBaTh cogepkaHue TEPMHUHOB U
MOHATHH: PALIMOHAJILHOE
MPUPOAOI0JIb30BaAHNE, YCTOHYHBOE
pa3BUTHE, KOIBOJIIOLHS.
XapakTepu30BaTh pallMOHAJIbHOE
HCII0J1b30BaHKE IPUPOIHBIX PECypPCOB;
OCHOBHBbIE I0JIOKCHUS KOHLEIINHU

YCTOMYUBOI0 Pa3BUTHSA
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/[emoncmpayuu.
Tabauywl u cxemvr: «buocdepa n
YeJIOBEK»

HToro yacos nmo Teme 9
Pe3epBHOE Bpemsi 2
OBIIEE KOJIMYECTBO 34
YACOB I1O
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